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1. IOACHUTEJIBHASA 3AIIMCKA

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI

Pabouas mporpamMma ydeOHOro mpeamera «XHMHS» SBISETCS YacThblO 00pa3oBaTeIbHOMN
IpOrpaMMbl IIOJTOTOBKHU CIIELMAIUCTOB CPEJHETO 3BeHa, pa3paboTraHHON B coorBeTcTBHM ¢ PT'OC
CIIO mno cneuuansHoctu 35.02.12 CapmoBo-mapkoBoe H  JIaHAMA(PTHOE CTPOUTEIHCTBO,
YTBEp)KJIEHHOTO MprkazoM MunobpHayku Poccun ot 09.12.2016 Ne 1554

1.2. MecTo npeaMera B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CHEHUAINCTOB CPeIHero
3BeHAa

VYueOubiii mpeamer «Xumus» BXOOUT B pazaen «OOmeoOpa3oBaTeabHble MPEIMETHI
00111€00pa30BaTEIHLHOTO YYEOHOTO IHKJIA.

1.3 O6bem y4eOHOM JUCHUIINHBI U BBl Y4eOHOH padoThl

Bup y4e0OHoii padoTbl O0beM yacoB
O0beM 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOT0 IpeIMeTa 235
B TOM YHCIJIC:
- TEOPETHUYECKOE 00YUCHUE 78
- IPaKTUYECKHE 3aHATUSL 78
- caMOCTOsITeNIbHAs paboTa 79
- KOHCYJIbTalluH -
- IPOMEXKYTOYHAs aTTeCTalys - TU(QepeHIIPOBAHHBIA 3a4ET

2 IIVNTAHUPYEMBIE PE3YJIBTATHI
B pesynbraTte wu3ydyeHus npeaMmera y oOydaromUMXcs JOJDKHBI OBITH c(hOpMUPOBaHBI
JUYHOCTHBIE, METAIIPEIMETHBIC U IIPEIMETHBIE PE3YJIbTATHI.
JINYHOCTHEIE Pe3yJIbTaThl

JInuHOCTHBIE  pe3yJbTaTbl  OCBOEHUS  OCHOBHOM  00pa3oBaTeNbHOM  MpOrpammbl
00y4aromyUMHUCS OTPaXatoT TOTOBHOCTh M CHOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOM BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAIIHM,
MO3UTHUBHBIX BHYTPEHHUX YOKICHNUH, COOTBETCTBYIOIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oOmiecTBa, pacHIMpeHUe KXU3HEHHOTO OIbITa U OMNbITa AESITEIbHOCTH B MPOLECCE peaau3aluu
OCHOBHBIX HaIIPaBJICHUI BOCIIUTATEIIbHON JEATEIbHOCTH, B TOM YUCJIE B YACTHU:
IrPaXKAAHCKOI0 BOCIIUTAHMS:

- cOpMHPOBAHHOCTH TPAKTAHCKOHN MOZHUIIMKM 00YYAIOMErocss Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRA;

- OCO3HAaHHUC CBOHUX KOHCTUTYLIMOHHBLIX IIpaB U 065138.HHOCTCI>'I, YBAKCHUC 3aKOHA U IPABOIIOPAIKA,
MATPUOTHIECCKOI'O BOCIIUTAHUA:

- chOpPMHPOBAHHOCTh POCCHUUCKON TPAKIAHCKOW HACHTHYHOCTH, MATPUOTH3MA, YBAKCHHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepen PoamHOM, ropaocty 3a CBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK M KyJBTYpY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOT O Hapoaa Poccuu;

- IIEHHOCTHO€ OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, UCTOPUYECKOMY M MPUPOJTHOMY
HACJeNI0, TaMSATHUKAM, TpaauIusM HapoaoB Poccum, moctmwkenusM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYIIE;

JAYXOBHO-HPABCTBEHHOI0 BOCIHMTAHUSI:

- OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUICKOr0O HAPOa;



- chopMHpPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 TOBE/ICHUS;

- CIOCOOHOCTH OIICHUMBATh CUTyallMIO W IIPUHHUMATb OCO3HAHHBIC PCHICHHUA, OPUCHTHUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbI U HCHHOCTH

- 0CO3HaHHE JMYHOTO BKJIA/a B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIero;
ICTETHYECKOT0 BOCIIUTAHMS:

- OCTCTUYCCKOC OTHOIICHHUC K MHPY, BKIIOYasA J3CTCTUKY 6BITa, HAay4YHOI'O M TCXHUYCCKOTO
TBOPYECTBa, CIiopTa, Tpylda u 06HI€CTB€HHI)IX OTHOMCHHﬁ;

- TOTOBHOCTb K CAMOBBIPQ)XEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMIICHHE MPOSIBIIATh Ka4eCTBa
TBOPYECKOM JIMYHOCTH;
(pu3nYecKoro BOCIUTAHMS:

- C(i)OpMI/IpOBaHHOCTB 300POBOI0 U 0e30macHoro 06p333 ZKHN3HH, OTBECTCTBCHHOI'O OTHOIICHHA K
CBOCMY 310POBBIO;
TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTH K TPYyAYy, OCO3HAHNC HCHHOCTU MAaCTCPCTBA, Tp}/I[OJIIO6I/IC;

- TOTOBHOCTb K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTHYSCKON U COIII/IEL]IBHOI71 HaITpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMHUPOBATD, IJIaHUPOBAaTb U CaMOCTOATCJIIBHO  BBIINIOJIHATH  TAKYIO
JCATCIIbHOCTD,

- UHTEpeC K pa3nu4HbiM chepam MpodecCHOHAIBHOW NesSTEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BEIOOp Oyaymiei mpodeccruu U peanr30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HH;
IKO0JIOTHYECKOr0 BOCIIMTAHUS:

- copMHpPOBAaHHOCTH  SKOJOTHYECKOH  KYIbTYpbl, TMOHHMAaHUE BJIMSHHS  COILMAIBHO-
HSKOHOMUYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOJHOM M COLMATBHOW Cpelbl, OCO3HAHHE
100aTbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

- aKTHBHOE HENIPUATHE NEHUCTBUN, IPUHOCSIIMNX BPE OKPYXKAIOLIEH Cpee;

- yMEHHE MPOTHO3UPOBATH HEOJATONPUSTHBIE SKOJOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX
JEHCTBUM, IIPEAOTBPALLATh UX;

- OCO3HaHME LEHHOCTH HAy4YHOH JAEATEIbHOCTH, TOTOBHOCTb OCYHIECTBJIATH HIPOEKTHYIO H

MCCJIEI0BATENbCKYIO IS TENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

YuuteiBas crienuduky npeamera OOII 12 Xumus, THIHOCTHBIE PE3yIbTaThl B IpOrpaMMme
KOHKPETU3UPOBAHBI KAK:

JIP01- cdhopMHpPOBAaHHOCTh YYBCTBA TOPJOCTH W YBAXKEHUS K HCTOPHH M JOCTHKCHUSIM
OTEUECTBEHHONW XHWMHUYECKOW HAyKH; XMMHUYECKH TPAMOTHOE IMOBEACHHE B MpodeccrHoHAIbHON
JEATETLHOCTH W B OBITY TpPH OOpallleHHMH C XUMHYECKHMMH BEIIECTBAMH, MaTepuajlaMd |
IpoLeccamy;

JIP02-roTOBHOCTH K MPOJOHKEHUIO 00pa30BaHus U MOBBINIEHUS KBaTU(UKALUK B N30paHHOM
po(hecCHOHANLHOM IeATEeTHbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX KOMIIETESHIUI B
3TOM;

JIP03-criocoOHOCTh  MCMOJIB30BATh JOCTHXKEHHS COBPEMEHHOM XUMHMUYECKOW HaykKd |
XUMHUYECKUX TEXHOJIOTMM JJIsi TIOBBIIICHUS COOCTBEHHOTO WHTEJUICKTYaJlbHOTO pa3BUTHS B
BbIOpaHHOU MTPO(heCcCHOHATEHOM e TEIbHOCTH,

JIP04-TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
JKU3HU;

JIP05-chopMHUPOBAHHOCTh SKOJOTMYECKOW KYJIBTYPHl, MOHWMAaHHE BIUSHUS COIUATBHO-
HPKOHOMHUYECKUX IIPOLECCOB HA COCTOSHME MNPUPOJHOW M COLUAIBHOM CpEnbl, OCO3HAHUE
100aTBbHOTO XapaKTepa AKOJIOTHUECKUX TTPOOIIeM;



JIP06-akTUBHOE HEMPUATUE ACHCTBUNA, TPUHOCSIIUX BPE OKpYKaroUIel cpene;
JIP07-cOBEpIIICHCTBOBAHUE  A3BIKOBOM M YHMTATENbCKOM  KYyJIbTYphl KaK  CpelCTBa

BSaHMOHeﬁCTBHH MCKAY JIOAbMU U ITO3HAHWA MHPA,

JIP08-oco3HaHue IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U

HCCICA0OBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

st popmuposarnus iuuHOCMHBIX pe3yabmamos y obyuarowuxcs gpopmupyromes YVJI:
YBa)KEHHE K UCTOPUHU U TOCTHIKEHUSIM OT€UECTBEHHON XMMHUYECKON HAYKH;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKCHUH
BCEM KU3HU,

COBCPUICHCTBOBATb UMCHOIINUECS 3HAHUA

KEJIaHHUEC OCO3HABAaTh CBOU TPYAHOCTH U CTPEMUTHCA K UX IIPCOJOJICHHUIO,
MOJIOKUTCIIBHOC OTHOLICHUC K TPYAY, OCO3HAHUC IEHHOCTHU MACTCPCTBA, pr,Z[OJ'II-O6I/Ie;
3HAHUC MOPAJIbHBIX HOPM U YMCHUC BBIJACIIUTDH HpaBCTBeHHLIﬁ ACIICKT ITOBCACHMA,
YMCHHUEC COOTHOCHUTD IMOCTYIIKH U COOBITHSI C MNPUHATBIMU 3TUYCCKUMU IPUHIUIIAMH,

IMPOABJICHUC SMIIATHHU, KaK OCO3HAHHOTO ITOHUMAaHUA YyBCTB APYIrUx JIIOI[GfI N COIICPCIKUBAHUA
WM, BBIPpAXKAIOMIUXCA B MIOCTYIIKAX, HAITPABJIICHHBIX HA ITIOMOIIb U obecricucHue 6J'IaFOHOJIy‘~II/IH.

Pa3BUTHUC OTUUYCCKHUX YYBCTB — CTblJd, BHWHBI, COBCCTH KaK PCTryJIsATOPOB MOPAJIbHOI'O
IIOBCACHU A,

3HATh OCHOBBI SKOJOTMYECKOM KYJIbTYPhI: IPUHITHE [ICHHOCTH MPUPOIHOTO MUPA, TOTOBHOCTD
CIICIOBATh B CBOCH JIESATEIBHOCTH HOPMaM MPHUPOJI0OXPAHHOTO, HEPACTOYUTEIILHOTO, 3JI0POBbE
cOeperaroiiero NoBeICHUS;

YCTAaHOBKaA Ha 3)10]30BBII>1 06]33.3 KHU3HH.

Dopmuposanue YV nposooumcs npu nomowu pewienus Cieoyiouux munogsix 3a0ay.

CaMOCTOSTEIbHAs IIOArOTOBKA IEIeH 1 3a1ad yqe6H0171 ACATCIIBHOCTH
IIOUCK, aHaJIN3, U3BJICYCHUC HeO6XOHHMOﬁ I/IH(I)OpMaI_II/II/I;
CaMOCTOSITEIbHOE B3aMOJICHCTBUE C I/IHq)OpMaLII/IOHHBIMI/I HCTOYHUKAaMM,
Y4aCTHUEC B KOHKYpCax U OJIMMIIMAdax,

MPOEKTHAas JeSITeIbHOCTh 00Y4arOIINXCsl.
MeTanpeamMeTHblie pe3yabTaThl
OcBoenne mnporpaMMbl IpeaMeTa COMPOBOXKAAEeTCS (OPMUPOBAHUEM Yy OOyYarOIIUXCS

MCTAIIPEAMETHBIX PE3YJILTATOB, KOTOPBIC JOJIPKHBI OTPAXKaTh:
OBJIaI[eHI/le YHUuBEpPCAJIbHBIMH yqeﬁnban NO3HABATEJbHBIMH JeiiCTBUSIMH:
0a30BbIe JIOTHYECKHE e CTBUS:

CaMOCTOSITENIbHO  (DOPMYyIMpOBaTh U  aKTyaJM3MpOBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBINM MPU3HAK WM OCHOBAHWS JJISl CpaBHEHUs, KIACCH(PUKAIIUU U
00001IeHN S,

ONpeaACIIATh HEIN ACATCIBHOCTH, 3aJaBaThb MapaMCETPhI 1 KPUTCPHUU UX TOCTHUIKCHUS
BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPUBACMBIX SABJICHUAX

BHOCUTh KOPPEKTHBBI B JIESITEIIBHOCTb, OLIEHMBaTh COOTBETCTBUE pE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKH IMOCIICICTBHUI JCSITCIBHOCTH;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPoOieM;



0a30BbIe HCCJIEA0BATEIbCKHE JeHCTBHS:

BIIQJICTh HABBIKAMHM Y4Y€OHO-MCCIICIOBATEIBLCKON W TPOCKTHOM JESITeNIbHOCTH, HaBBIKAMHU
paszpelrieHus mpoodiieM;

CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY METOHOB PCHICHUSA IMPAKTUYCCKUX
3aia4, MIPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA;

OBJIQJICHUE BHUJIAMM JEATEIBHOCTH II0 IOJYYEHHIO HOBOIO 3HAHMS, €ro HHTEpIIpETaluH,
npeoOpa3oBaHUIO0 M NPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTyalUsX, B TOM YHCIE NpU
CO3JIaHUM Y4EOHBIX M COLIMAIbHBIX IIPOEKTOB;

(bOpMI/IpOBaHI/Ie HAay4YHOI'O TUIla MBIIJICHUS, BJIAICHUC HaquOﬁ TCpMHHOJ’IOFHCﬁ, KIIFOYCBBIMH
IOHATHUAMU U METOJaMH,

AHAIIU3UPOBATD IMOJTYYCHHBIC B XOA€C PCIICHUA 3a/1a4r PC3YJIbTAaThbl, KDUTUYCCKU OLICHUBATDL UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATL U3BMCHCHUC B HOBBIX YCIIOBUAX;

AaBaTb OUCHKY HOBbIM CUTYyallUsIM, OICHUBATb HpI/IO6peTéHHHI71 OIIBIT,

OCYILECTBIISATh 1I€JICHAIIPABIICHHBIM IOMCK IEpeHoca CPEICTB M CIOCOOOB [JEHCTBUS B
npohecCHOHANBHYIO Cpey;

YMETh IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U IPAKTHUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHBIC ITOAXOAblI U PCIHICHU A,

padora ¢ unpopmanueii:

BJIaJIETh HaBbIKAaMU MOJy4YeHUs HHPOPMALIUU U3 HICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYILECTBIISATh IOUCK, aHATIN3, CUCTEMAaTHU3aLMI0 U HHTEPIPETalN0 HH(POPMALIUK Pa3INnIHbIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

MCIIOJIb30BaTh CPE/ICTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peleHUun
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHU3allMOHHBIX 3ajlay ¢ cOOIr0IeHneM TpeOoBaHUN
PrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNS, TPABOBBIX U AITHUECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€3011aCHOCTH;

OR1aieHHe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:
o0ImeHne:

paciio3HaBaThb HeBep6aHLHLIe cpeacrBa O6H.[€HI/I$I, INOHUMAaTh 3HAYCHUC COIMAJIbHBIX 3HAKOB,
pacro3HaBaTh NPCANOCBIIKHU KOH(bJ'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaTh KOH(i)J'II/IKTBI;

BIIAJICTh PA3IMYHBIMU CITIOCOOAMHU OOIIECHUS ¥ B3aUMOJICHCTBUS,

paSBépHYTO H JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHHUEM A3bIKOBBLIX CPCIACTB,

COBMECTHAsA NeATCJIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI;

BLI6I/IpaTB TEMAaTUKyYy W MCETOAOM COBMCCTHBIX JehcTBUI C y‘{éTOM O6I.I.II/IX HUHTCPCCOB U
BO3MOKHOCTEH KaXXJJ0T0 4JI€Ha KOJIJICKTHUBA,

IIPUHUMATh LEJIM COBMECTHOM JIESITEIIBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
0 €€ NOCTMXKCHMIO: COCTABJIATH IUIAH JEHCTBUM, PACHPENEIATh POIU C Yy4ETOM MHEHUU
Y4aCTHUKOB, O0CYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKIOTO YYaCTHHKA KOMaHIbl B OOIIMN pE3yabTaT IO
pa3pabOTaHHBIM KPUTEPHSIM,

IpeJiaraTb HOBBIE IIPOCKTHI, OLEHUBAaTh HJCH C IO3ULIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



- OCYILECTBJIATH MO3UTHBHOE CTPATETHYECKOE TIOBEJCHUE B PA3ITUYHBIX CUTYAIHSIX, TPOSBISTH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.
OnJiaieHNe YHUBEPCAJIBHBIMH PeryJissTUHBHBIMH IeHCTBHSIMU:
CaMOOpPraHH3AIUS:

- CaMOCTOATCIIbHO OCYHICCTBJIATH ITO3HABATCIBHYIO JCATCIBHOCTL, BBIABIIATH Hp06HeMBI,
CTaBUTh H (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJadyu B O6paBOBaTeHBHOﬁ JCATCIIBHOCTH H
JKU3HCHHBIX CUTYalUsIX;

- J1aBaTh OLICHKY HOBBIM CHUTYaIUsIM;
- pacmupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

- cnocoOcTBOBaTh (POPMUPOBAHMIO M IPOSBICHUIO LIMPOKOW 3PYAMLMHU B Pa3HbIX 00JacTAX
3HaHMH, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb;
CAMOKOHTPOJIb:

- JaBaTb OILICHKY HOBBIM CUTyalUsAM, BHOCUTB KOPPCKTUBBI B JACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECIISAAM;

- BJIaJACTh HaBbIKaMH IMO3HaBaTEJILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMbIX HeﬁCTBHﬁ n
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIBTATOB U OCHOBaHI/If/'I;

- YMCTb OLCHUBATH PUCKU U CBOCBPEMCHHO IIPUHUMATh PCIICHHUSA 110 X CHUIKCHHIO,
3MOHHOHa.TIbeIi7[ HHTCJ/JICKT, npe)mo.ﬂarammnﬁ C(l)OpMHpOBaHHOCTB:

- CaMOCO3HaHHS, BKJIIOYAIOIIEIO CIIOCOOHOCTh NMOHHMATH CBOE 3MOIMOHAJIBLHOE COCTOSHUE,
BUJICTh HANPABJICHUS] Pa3BUTUSI COOCTBEHHOW 3MOIMOHAILHOW C(epbl, ObITh YBEPEHHBIM B
cebe;

- CaMOpEryJUpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJICHNE, CITIOCOOHOCTD a1alITUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHUSM U MTPOSBIIATH
TMOKOCTB, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHMBAlLlM{, BKJIIOYAIOLIECH CTPEMJICHME K JOCTH)KCHHMIO LEIU U YCIEXYy,
ONTHUMU3M, HHUIIMATUBHOCTb, YMEHHUE JENCTBOBATH, HCXO/sl U3 CBOMX BO3MOKHOCTEH;

- OMIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TIOHUMATh SMOLMOHAJIBHOE COCTOSHUE JIPYTHUX,
YYUTBIBATh €ro MpPH OCYHUIECTBICHUH KOMMYHHUKAIMH, CIHOCOOHOCTh K COUYYBCTBHUIO U
COIIEPEKMBAHHUIO;

NpHUHATHE ce0sl M APYIuX JIogeii:

- IpUHUMATH cebs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;
- IPUHMMAaThb MOTHUBBI U ApI'YMEHTHI APYTUX JIOJAEH IIPU aHAINU3E PE3YIbTaTOB AEATEIbHOCTH;
- NPU3HABaTh CBOE MPABO U MPABO JPYIHX JIIOAEH HA OLINOKY;

- pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MHP C TTO3UIIUU JPYTOro YeIOBEKa.
Yuumeiean cneyuguxy npeomema I1I11.02 Xumus, memanpeomemuvie pe3yibmamvl 6
npozpamme KOHKpPemu3upo8aubvl Kax.

MPO1-ymenue camocTosITeNnbHO — (OPMYNIHpPOBaTh M aKTyaJlM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEAEISTh LIeNN ASSITEIbHOCTH, 33/1aBaTh [MapaMeTPbl U KPUTEPUHU
WX JIOCTHKEHUS, BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH, OIEHHWBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJEICTBUI 1€ITEIbHOCTH;

MPO02-B1anetb HaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKOM U TMPOEKTHON JIeATEeITHLHOCTH,
HABBIKAMU pa3peIIeHUs Mpooiem;

MP03-ciocoOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;



MPO04-Bnaners BUIaMu AESITEIBHOCTH 10 NOJYYEHUIO HOBOI'O 3HAHUS, €T0 MHTEpPIpPETALUHY,
IpeoOpa30BaHUIO M MPUMEHEHHIO B Pa3IMYHbIX YYEOHBIX CUTYalUsAX, B TOM YHCJIE IIPU CO3/1aHUU
y4€OHBIX U COLUAIbHBIX [IPOEKTOB;

MPO05-ymenue mnepeHOCUTh 3HaHMA B II03HABATEIbHYKD M IMPAKTUYECKYK 00jacTu
KU3HEJEATEIIbHOCTH; UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeM;

MP06-B1aseTb HAy4YHBIM TUIIOM MBILUIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTUEN, KIIFOUEBBIMU
HNOHATUSIMU U METOJIaMU;

MPO07- Bb1IBATaTh HOBBIE HJIEH, IPEAJIaraTh OPUTHHAJIBHBIC ITIOAXOABI U PELLICHHUS;

MPO08-BrnaseTs HaBbIKAMU MOJNy4eHHs HH(DOpPMAIMK H3 HMCTOYHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYLIECTBIATh IOUCK, aHAJIN3, CUCTEMAaTU3ALUI0 U UHTEPIPETAlMI0 HHPOPMALIUU
Pa3IMYHBIX BUAOB U (POPM IPEACTABICHUS.

MP09-Bnaneth pa3IMUHBIMH CIIOCOOAMHU OOIIEHUS U B3aWMOJCHCTBHUS, apryMEHTUPOBAHHO
BECTH JIUAJIOT, YMETh CMArYaTh KOH(JIMKTHBIC CUTYAIHH, pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO
TOUYKY 3pEHHS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-noHMMaTh U UCHOIB30BATh IPEUMYILECTBA KOMAaH/IHON U HHIUBUAYAIbHON pabOThI;

MP11-Bb10UpaTh TEMAaTUKy 1 METO/bl COBMECTHBIX JIEHCTBUI ¢ Y4ETOM OOIIHMX UHTEPECOB U
BO3MOXKHOCTEM KaXJIOr0 YiI€HAa KOJUIEKTHBA, INPUHMMATh LEJIM COBMECTHOW JESITEIbHOCTH,
OpPraHM30BBIBATH U KOOPAMHUPOBATH ACUCTBUS MO €€ JNOCTHXKEHUIO: COCTABIIAThH IUIAH ACUCTBHH,
pacrpeaenaTbh poJik ¢ y46TOM MHEHUM Y4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

MP12-onieHMBaTh KayeCTBO CBOEr0 BKJI3Ja M KaXIOrO Yy4YacTHUKAa KOMAaHIbl B OOIIMH
pe3ysbTar 1o pa3pabOTaHHBIM KPUTEPUSAM, OCYLIECTBIIATH IO3UTUBHOE CTPATErMUECKOE MTOBEICHNE
B Pa3JIMYHBIX CUTYaLUsAX, IPOSIBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

MP13-caM0oCTOSTENBHO OCYIIECTBIIATH [I03HABATEIbHYIO AESITEIbHOCTD, BBIABIIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHbIE 3aJ]aull B 00pa30BaTEIbHON NEATEIBHOCTH U AKU3HEHHBIX
CUTYallUsIX, CAMOCTOSTEIbHO COCTaBIATh IUIAH pELIEHUS NpoOJieMbl C Y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTEHUH;

MP14-cnioco6cTBOBaTh (OPMUPOBAHUS U TPOSIBICHUS IIHUPOKOM SPYAUIMH B pPa3HBIX
001acTAX 3HaHUI, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpHBI YPOBEHB;

MP15-ymeHne naBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM.

MP16-ciocoOHOCTh TIOHMMaTh CBO€ SMOIMOHAIBHOE COCTOSIHHE, BHJIETh HAMpPaBICHUS
pa3BUTHsI COOCTBEHHOM SMOLIMOHATIBHON chepbl, ObITH YBEPEHHBIM B ce0e€;

MP17-ciocoOHOCTh TOHUMAaTh SMOILIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTBIBATH €ro IMpH
OCYILECTBJIEHMH KOMMYHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHMUIO;

- MP18 — cnocoOHOCTh HpUHUMATH CeOs, MOHMUMAas CBOM HENOCTAaTKHM M JIOCTOMHCTBA,
MPUHUMATh MOTHBBI i QpTYMEHTHI APYTHUX JIIOJICH NP aHAIH3E PE3YIhTATOB JIEATEILHOCTH,
Mpu3HaBaTh CBOE MPaBO M TMPaBO JAPYTUX JOJEH Ha OMIMOKH, pa3BUBaTh CIOCOOHOCTH
MOHUMATh MUP C MO3ULUH JIPYrOro YeroBeKa.
nsa hopmuposanus smux pezynomamos y oodyyaowuxcsa popmupyromes YVJ[:

PerynaruBHeie

- CHOCOOHOCTH oOmpenensaTh U (HOPMYyIUPOBATh IENH M 3aJa4d JACATEIBHOCTH (KOHEUYHBIN
pe3ynbTaT), aHATU3UPOBATH YCIIOBUS U pa3InyHbIe Y(PPEKTUBHBIC TYyTH UX TOCTHKECHUS;

- CIIOCOOHOCTH KOHTPOJMPOBATH U YIPABIATH HMMEIOIIUMHUCA pecypcamMu (Bpemsl, CHJIBL,
CpeACTBa, BO3MOXKHOCTH M TIp.); OLIEHUBAThb NPAaBUIBHOCTb BBINOJHEHHUS pPa0OTHI, €e
COOTBETCTBUE 3aIUIAHUPOBAHHOMY PE3yJIbTaTy U IUIaHy; BHOCUTh HEOOXOJUMbIE KOPPEKTUBBI;

- CIOCOOHOCTh OCO3HaBaThb M OIIEHMBATh COJAEP)KAHME U PE3YyJbTaThl BBINOJHEHUS
3aIJIaHUPOBAHHON PAa0OTHI; CPaBHUBATH CBOM PE3YJITaThl M CIIOCOOBI MX JOCTHIXKEHHS C
pesyiabTaTaMi M CIOcO0aMM JOCTHXKEHHS IPYTUX; aHAJIU3UPOBATh IOJyYEHHBIH OINBIT U
IUTAHUPOBATh MEPCIIEKTUBEI €r0 UCTIOIb30BaHNUS B Oy1yIeM yueOHOM IpoIiecce U BHEYPOUHOU
JESATCIIBHOCTH.



Ilo3HaBaTennLHbBIE

aHaJIM3UPOBaTh, CPABHUBATH, KJIACCH(PUIUPOBATH U 0000maTh (PAaKTHI U siBICHUS. BBIIBIATH
NPUYXHBI U CIIEACTBUS MIPOCTHIX SBJICHUI;

OCYLICCTBIIATE CpPaBHCHUEC, CEpHALIUIO U KJ'IaCCI/I(bI/IKaI_[I/II-O, CaMOCTOATCIIBHO BBI6I/Ipa$I
OCHOBAHUSA U KPUTCPUHN IJId YKA3AHHBIX JIOTUYCCKUX onepauﬂﬁ; CTPOUTH Knaccmbnxaumo Ha
OCHOBEC TUXOTOMHUYCCKOI'O ACJICHUA (Ha OCHOBC OTpI/II_[aHI/ISI);

CTPOUTD JIOTHYECKOE PACCYKJICHHE, BKIFOYAIOIIEE YCTAHOBJICHUE TPUUYNHHO-CIICICTBEHHBIX
CBs3EH;

CO3JIaBaTh CXEMaTUYECKUE MOJICIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.
COCTABIISAITh TE3HCHI, PA3JIMYHBIC BUJIBI TUNIAHOB (TIPOCTHIX, CIOXKHBIX U T.11.);
peoOpa3oBbIBaTh MHGOPMAIUIO U3 OJTHOTO BUAA B APYro# (Tabiuily B TEKCT U IIp.);
BBIYHUTHIBATH BCE YPOBHU TEKCTOBOW MH(GOPMAITUH;

YMETb OINPEAEIATh BO3MOXKHbBIE UCTOUHUKH HEOOXOIUMBIX CBEIEHUH, IPOU3BOIAUTH IOUCK
nH(pOpMAIINY, AaHATM3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.

KOMMYHI/IKaTI/IBHLIe

CIIOCOOHOCTH HaXOIUTb BbIXOA U3 CIIOPHBIX CI/ITyaI_II/Iﬁ M HC CO3daBaTb OTKPBLITHIX KOH(bJ'II/IKTOB;

CIIOCOOHOCThH MPUHUMATh PEIICHUSI U TPaMOTHO OTCTanuBaTh CBOIO TOUYKY 3PEHUS; MPABHIBHO
(bOopMyIUPOBAaTh M CTABUTH BOIIPOCHI; YETKO U MOJHO BBIPAXKaTh MBICIH;

CIIOCOOHOCTh KOHTPOJIMPOBATh CBOE TMIOBEJEHWE U TIOBEICHHE MApTHEPOB B TPYIIIE;
COTPYAHUYATH C OJHOTPYNITHUKAMH U TIE€IarOTOM.

CIIOCOOHOCTh BOCHPHUHHUMATh MH(OPMALIMIO B Pa3IMYHBIX PENPE3CHTATUBHBIX CHCTEMAX,
co3/1aBaTh LIENOCTHBIM 00pa3 (mpeamera, CUTYaIuH, SIBJICHHUS, 3aKOHA M Mp.); CIOCOOHOCTH
1oJiyyaTh HEOOXOAMMYI0 MH(OpPMALMIO pa3iMYHBIMU CIOCO0AMM U U3  Pa3IMYHBIX
VUCTOYHMKOB; BJIAJETh IIPUEMAaMU O3HAKOMHUTEIIBHOIO, H3Y4arollero, YCBAWBAIOLIErO H
ITIOMCKOBOI'O YTEHUSI.

Dopmuposanue VY] nposooumcs npu nomowu peuteHus Creoyiouux munossix 3a0ai no pazoenam:

OCHOBBI CTPOEHUS BELIECTBA;

XUMHUYECKHE PEaKIINH;

CTPOEHHE U CBOMCTBA HEOPTaHUYECKUX BEIIECTB;

CTPOEHHE U CBOMCTBA OPraHUYECKUX BEIECTB;

KMHETUYECKUE U TEPMOJUHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUUECKUX PEAKIIHIL;
pacTBOPBHI;

XHUMHUS B 6LITy n HpOI/I3BOI[CTBCHHOI71 ACATCIIBHOCTHU YCJIOBCKA.

Pacu€TrHbie 3amaun 110 XUMHHU JEIAT Ha THIIBI, a KaKJIBIM THII HA TTOJTHII.

Tun 1. Berauciaenue mo XuMu4ecKuM GpopMyiam.

Tun 2. 3agaun Ha pacTBOPBI.

Tun 3. Pemenne 3amad mo XxumMuueckum Gopmyram.

Tun 4. 3agaun Ha BeIBeIeHUE (POPMYITBI BEIIECTBA.

Tun 5. KomOuHMpOBaHHKIE 3a1a9H.

Tun 6. 3agaun Ha KUHETUYECKUE 3aKOHOMEPHOCTH.

OKCNEepUMEHTAIIbHBIC 33]]a4U — 3TO  3aJaHUA MPAKTUYECKOTO XapaKTepa, OTBEThI Ha KOTOPbIE

HAXOJAT B Ipoliecce HaOMIONEHUH 3a ONbITAMH MM TEOPETHYECKOrOo  OOOCHOBAHUS CBOWCTB
BenlecTB. [lo cBoeMy cofiep:KaHUIO SKCIEPUMEHTANbHBIE 3aJla4l MOKHO KJIacCu(UUHUPOBATh TaK:



a) 3a7aud Ha HaOmoaeHue; 0) 3aMauyu  Ha TOJyYEHUE BEIISCTB; B) 3aJa4yd Ha IMPOBEICHUE
XapaKTEepHBIX PEaKIMii; I') 3aJa4yd Ha pacro3HaBaHUE BEILECTB; 1) 3a/Ja4yd Ha KOHCTPYHUPOBaHUE
npuOOpOB.
IIpeameTHBbIE pe3yJIbTATHI
[To yuebnOMy mpenmery [111.02 Xumus (6azoevlil yposenb) TpeOOBaHUS K MPEIMETHBIM
pe3ysibTaTaM 0CBOeHHS 0a30BOro Kypca HH(GOPMATUKU JOJIKHBI OTPAXKATh:

ITP601-chopmupoBaHHOCTD IIPEACTABJICHUI: 0 XUMUYECKON COCTAaBJISIIOLIEN
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU XUMHUHU B IO3HAHUH SIBJICHUN IPUPOBI, B POPMUPOBAHUI
MBIIUICHHS U KYJIbTYPbI THYHOCTH, €€ (yHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS
MPAKTUYECKUX 3aJa4 M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO U
MIPUPOJHOM CpelIE;

IIP602-BiaieHe CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraoIINe
HNOHATHUS(XUMHUECKUI JJIEMEHT, aToOM, JIEKTPOHHas 000Jiouka atoma, S-, pP-, -O-3JIeKTpOHHBIC
opOUTaIM aTOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTETIEHb OKUCIICHHUS,
XUMUYECKasi CBSI3b, MOJb, MOJIApHas Macca, MOJISIPHBIA OO0BEM, YIJIEPOJIHBIA  CKEJET,
byHKIIMOHAIbHAS TPYyINa, paguKal, U30MEpHsi, TOMOJOTUYECKHUI Psiji, TOMOJIOTH, YII€BOJOPO/IbI,
KHCIIOPO/I- U a30TCOEPIKAIE COSAMHEHNSI, OMOJIOTMYECKH aKTUBHBIE BEIECTBA(YTIEBOIbI, )KUPHI,
Oenku), MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIUHEHMUS,
KpUCTAJUTMYECKasi pemeéTka, TUIbl XMUMHYECKUX PEaKUUi (OKUCIUTEIBHO -BOCCTAaHOBUTEIBHEIE,
9K30- U SHAOTEPMHUUYECKUE , PEAKI[MH MOHHOTO OOMEHAa), pacTBOP, DIEKTPOIUTHI, HEAIEKTPOIUTHL,
AIEKTOPOIUTHUECKAS JUCCOLMAIINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKON PeaKInu
XUMHYECKOE pPaBHOBECHE), TECOPUU M 3aKOHBI(TEOPHs] XUMHUYECKOTO CTPOEHHUS OpPraHuYecKUX
BeuectB A, M, bytiiepoBa, Teopust 3 1€KTPOJIMTUYECKON TUCCOLIMALIAN, IEpHOInYecKnid 3akoH J[. M.
MenpeneeB, 3aKOH COXpPaHEHHMs] MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHMHU,
(aKTOIOTUYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, IMOJy4YeHUsS U O€30MaCHOM HCIIOJIb30BAaHUU
BaXHEHIIINX HEOPraHUYECKHX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOH NeATeIbHOCTH
YeJI0BEeKa;

IIP603-yMeHUEe BBISBIATH XapaKTEPHbIE NPU3HAKM W B3aMMOCBS3b W3YYEHHBIX MOHSITHH,
MPUMEHSATH COOTBETCTBYIOLIME TOHSATHS MPHU OMHMCAHUU CTPOEHHUS U CBOWCTB HEOPTAaHMYECKUX U
OPraHMYECKUX BEIECTB M MX IPEBPALICHUMN; BBISABIATh B3aMMOCBSI3b XMMHYECKUX 3HAHUU C
MOHSATUSMHU U MPEACTABICHUSIMHU JPYTHX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

I1P604-yMeHne UCIOJIb30BaTh HAMMEHOBAHUSI XUMHMUYECKHX COCIMHEHUN MEXKIYyHapOIHOTO
COI03a TEOPETUYECKOWM ¢ NPUKIAJHOW XMMHM M TPUBHUAJIBHBIE HA3BaHUA BaKHEWIINX
BEIIECTB(ITUIICH, alleTUJICH, TTUIEpUH, PeHo, hopMaibAeril, YKCyCHas KIIOTa, TTUINH, yrapHbIi
ras, yJAeKHUCIbIN ra3, aMMHaK, raiéHHasi U3BeCTh, HEralméHHasi U3BECTh, MUThEBAs COJAa U APYTHX),
COCTaBIATH (OPMYITBI HEOTAHUYECKUX U OPTAHUYECKUX BEIIECTB, YPABHEHUSI XUMHUUECKHUX PEaKIIHA,
OOBSCHATh WX CMBICI;, TIOATBEPXKIATh XapaKTEPHBIE XUMUYECKHE CBOWCTBAa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3alUCSIMU YPAaBHEHUHN pEeaKIUii;

IIP60S-ymMeHne  ycraHaBnMBaTh  INPHUHAJIEKHOCTh  HM3YYEHHBIX  HEOPraHWYECKHX U
OpTraHWYECKUX BEIIECTB K ONPEACNIEHHBIM KjaccaM M IpyIIlaM COEIMHEHHM XapaKTepU30BaTh UX
COCTaB W BAXXKHEWINIME CBOMCTBA; OMPENETATh BUIABI XUMHUYECKHUX CBsi3el (KOBAJICHTHAs, MOHHAS,
MeTaJIJIN4ecKasi, BOJAOPOHAs)), THUIBl KPUCTAJUIMYECKUX PEMIETOK BEIIECTB; KIACCHPUIIMPOBATH
XUMUYECKHUE PEaKIIHH;

I[IP606-Bi1aicHie OCHOBHBIMM METOJAaMU HAyYHOTO TO3HAHUS BELIECTB M XHUMHUYECKHUX
SBJICHU I (HAOI0IeHNEe, U3MEPEHHE, IKCTICPUMEHT, MOJICIIMPOBAHNE);

I[TP607-ymMeHre MPOBOAUTH PACUETHI IO XUMUYECKUM (DOPMYIIaM M yPaBHEHUSM XUMHYECKHX
PEaKIIHii C MCTIOMB30BaHUEeM (HU3UIECKUX BETMYUH XapaKTEPU3YIONTUX BEIIECTBA C KOJTMYECTBEHHOM
CTOPOHBI: MacChl, 00bEMa(HOPMAIBbHBIEC YCIIOBHUS) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIH30BATh
CHUCTEMHBIE XUMUYECKHUE 3HAHUS IS NPUHATHS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEILIECTBAMU U X IPUMEHEHUEM;

I[1P608-ymMeHrne TUIaHUPOBATh W BBIMOJHATH XWMHYECKHH OSKCIEPUMEHT (TIpeBpaIeHUs!
OpPraHMYECKUX BEIIECTB IIPU HArpeBaHUM, IMOJIYYEHUE OHTHICHA U H3YyYEHUE €ro CBOMCTB,



Ka4eCTBEHHBIC PEaKIMM Ha allbJeTUbI, KpaxMal, YKCYCHYIO KHCIIOTY; ACHaTypauus OelIKoB Ipu
HarpeBaHUU, IBETHbIE PEAKIIMU OEIKOB; IPOBOIUTh PEAKIIMM MOHHOI'O OOMEHa, ONpeNeNiTh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha CyIb(art-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUS; pelllaTh SKCIEpUMEHTaJIbHbIE 3ajaud o TemMaMm «Metamuib»y U « Hemeramib») B
COOTBETCTBUM C TpaBWIaMU TEXHUKH OE30MacCHOCTH TMpH OOpalieHuH , BEIIECTBAMU U
71a00paTOpPHBIM 000PYJOBAHUEM; IIPEJCTABIATh PE3YJIbTAThl XUMHUECKOTO 3KCIIEpUMEHTa B (popme
3alMCU YPaBHEHHH COOTBETCTBYIOLIMX pEaKUuil W (OpPMYJIMpOBaTh BBIBOJABI HAa OCHOBE 3THX
pe3ysbTaToB;

IMP609-ymenne aHanM3MpOBaTh XUMUYECKYI0 HH(POPMAIUIO, IOJy4aeMyl0 U3 pPa3HbIX
HCTOYHUKOB (CpelCTB MaccoBOi nHpopMaiuu, cetb IHTepHeT u 1pyrue);

ITP610-ymenue coGuoaTh MpaBMiia SKOJIOTUYECKU LIEIeCO00pa3HOro MOBEIECHUS B OBITY U
TPYAOBOH JEATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3/10POBbS M OKPYKAIOILEH Cpeibl; YUUTHIBATh
OIACHOCTb BO3JICHCTBUSl Ha JKUBBIE OPraHU3Mbl OINPEICIEHHBIX BEIIECTB, IOHUMAas CMBICI
1oKasareJsi pelebHOM JOMyCTUMON KOHLIEHTPALUH;

IMP611-ymeHue mpuMEHsTh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHUS BEHIECTB U
XUMHUYECKHX SIBICHUH JUI 00y4arouXCsl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 3710POBbS;

IMP612-ymenue ucnonb30BaTh penbeHO ToueuHyro cucreMy obOo3HaueHuit JI. bpains s
3allUCH XUMHUYECKHX (POPMYII IS CJIEIBIX U CIa0OBUISAIIUX 00yYarOIIUXCSL.



3 TEMATUYECKOE IINTAHUPOBAHUE U COAEPKAHUE YYEBHOI'O ITPEJIMETA

Menneneera. OOpa3ibl IPOCTHIX BEIMIECTB OKCHAOB U THAPOKCHAOB demMeHToB III mepuona.

JlaGopaTopHblii onbIT. CpaBHEHHE CBONCTB TIPOCTBIX BEIIECTB, OKCHIOB W THAPOKCHIOB

anemenToB Il nepuona.

Koanl
HaumenoBanme pasaesio u O0bem
Tem Coaepsxanue y4eOHOro MaTepuajia 1 (popMbI OPraHM3aLUM AeATEJIbHOCTH 00y4al0UXCS 4ACOB pe3yJbTaTOB
ocsoenns OOII
1 2 3 4
Pasnes 1. OcHOBBI cTpOeHHsI BelleCTBA 34
Tema 1.1. Crpoenne aToMoB Coaep:xanue y4eGHOro MaTepualia
XUMU1ECKHX JIEMEHTOB U BX0/1HOii KOHTPOJIb 4 TIP0O2
[pUPO/Ia XUMUUCCKOU CBS3N Jlekuuss Nel. Cospemennas Mopenb CTpoeHHsi atoMa. CHMBONMYECKUH S3BIK  XMMHUH. JIP0O4
XUMHUUECKUI 3JEMEHT. DNEeKTpOHHAs KoH(urypauus atoma. Kimaccudukanuss XHUMHUYECKUX MPO03
3JIEMEHTOB (s-, P-, O- aeMenThI). BasieHTHBIE 3JeKTPOHBL. BaleHTHOCTh. DIEKTPOHHAS TPUPOIa 11P602
XUMHYECKOH CBS3H. DIEKTPOOTPUIIATENIFHOCTh. BHIIBI XUMIUYeCcKOl CBsI3U (KOBAJIGHTHAS CBS3b, I1P609
e€ pa3HOBHUIHOCTH M MEXaHU3MBI 00pa3oBaHus (OOMEHHBII U JJOHOPHO-aKIENTOPHBIN), WOHHAS
CBsI3b, METAJUTMUYECKAs CBS3b, BOJOPOJHAS) U CIIOCOOBI €€ 00pa3oBaHusl.
JemoncTpauuu. Mogenu aTOMOB XMMHYECKHX 3J€MEHTOB. MoOAEIH MOJEKyJ MNPOCTHIX U 2
CIIOXHBIX BelecTB (1mapoctepkHeBbie 1 CTioapTa- bpurneda). Mogenn opOuraneit paznuaHon
(opMbl. MoJieny M3 BO3AYLIHBIX IIAPOB IIPOCTPAHCTBEHHOTO pacnoioxenus Sp-  Sp? - Spd
THOPUIHBIX OpOUTAIICH.
IIpakTuyeckoe 3ansaTuNel. Pemenue npakTHYeCKUX 3aJaHUI Ha HCTIOIb30BaHNE XUMUYECKON 10
CHUMBOJIMKH U Ha3BaHUH COETUHEHUH 10 HOMEHKJIATYPE MEXIyHAPOIHOIO COI03a TEOPETHIECKOM
U TIPUKJIQJAHOW XMMHHM M TPHUBUAIBHBIX HA3BAaHWH JJIsl COCTaBJICHHS XUMHUYECKHX (hopmyn
JIByXaTOMHBIX COSJIMHEHNH (OKCUIIOB, CYIb(QUIOB, THAPUIOB U T.I1.) ¥ IPYTUX HEOPraHMYECKUX
COEJMHEHHNH OTAEIbHBIX KIIaCCOB.
[lpakTuueckue 3ajaHusi Ha YCTAHOBJICHHE CBSI3M MEXIY CTPOECHHEM aTOMOB XHUMHYECKHX
3JIEMEHTOB M TIEPUOIMIECKUM U3MEHEHNEM CBOMCTB XUMHUYECKHUX AJIEMEHTOB U UX COCTUHEHUN
B COOTBETCTBHH C NOJI0keHUEM Ileproauueckoil cucTeMsl.
Tema 1.2. ITepnognueckuii|Coaep:kaHue y4eOHOro MaTepuasa
sakoH u  Tabmuua . W Jlexnus Ne2.[Teprnonnueckas cucrema xumudeckux demenToB J[.1. MenneneeBa. Ouzndeckuii 8 JIPO1
MeHneneesa cMmbicn Ilepuoguueckoro 3akona .M. MenpeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWCTB JIPO4
XUMHAYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBUH C MP04
MIOJIOKEHUEM XHMHYECKOro ayieMeHTta B Ilepuonmyeckoil cucreme. MupoBO33peHUECKOe U MPO06
HayuyHoe 3HaueHue [lepnonnyeckoro 3akona Jl. . Menneneesa. IIpornossr JI.1. Menaeneesa. MP11
OTKpBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB. I1P603
Jemoncrpanuu. Pazmuunsie popmel [leproandeckoil cucremsl xumMudeckux snementos .. 2




IIpakTyeckoe 3aHaTHeNe2. PemieHne  MpakTHUKO-OPUEHTHPOBAHHBIX — 3aJlaHUM  Ha
XapaKTePUCTUKY XUMHUYECKHX OJJIEMEHTOB «MeTalunyeckue/HeMeTaUINIEeCKUe CBOWCTBA,
3JIEKTPOOTPULIATEIBHOCTh U CPOJCTBO K 3JIEKTPOHY XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBHE C
UX 3JEKTPOHHBIM CTPOCHHUEM U MOJOXKEHHE B MEPUOAMUYECKON CHCTEME XUMUYECKUX 3JIEMEHTOB
H.N. Menneneesa.

Jdemonctpanun. Pazmuunsie popmer [leproandeckoil cucremsl xumudeckux snementos .. 2
Mengeneesa.
Pazngen 2. XuMu4ecKue peakiuu 34

Tema 2.1. Tune! XUMIYCCKUX  |Cogep:kaHue y4eGHOr0o MaTepHaia JIP02

peaKiuit Z JIPO3
Jlexkusa Ne3. Knaccudukamust 1 TUIBI XMMHUYECKUX PEAKUMN C Yy4acCTHEM HEOPraHMYECKHX JIPO4
BemiecTB. CocTaBlieHHE ypaBHEHUH peakiiii cCOeIMHEHUS, pa3IoKeHHUs, 3aMeLICHUs, OOMEHa, B 4 MPO4
T. 4. peakuuil ropeHusi, OKUCICHUA-BOCCTAHOBICHMS. MPO5
Jlekuust Ne4. YpaBHEHUSI OKUCICHHSI-BOCCTAHOBIEHUs. CTeneHb OKHUciIeHHs. OKUCIUTENb U MP12
BOCCTaHOBUTENb. OKHCIUTEIBHO ~-BOCCTAHOBUTENBHBIE PEAKIIUU B IPHPOJIE, TPOU3BOACTBEHHBIX 4 I1P605
IIPOLIECCAX U )KU3HEAESITEILHOCTH OPraHU3MOB. I1P606
JlabopaTopHblii onbIT. OKHUCIUTEIHHBIE CBOMCTBA MEPMAHraHaTa Kajlusl B pa3IUYHbIX Cpenax. 4 ggg%
Jleknusi NeS. KonnuecTBeHHBIe OTHOIIEHNS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B I1P611
XUMHH U Pacu€Thl MO ypaBHEHHUSIM XHMHMYECKHX peakiuidl. Mosb Kak eIuHHUIla KOJINYeCcTBa 5
BemecTBa. MomsipHass Macca. 3aKOHBI COXpaHEHHs Macchl W JHepruu. 3akoH ABorazpo.
MonsipHbiii 006EM ra3zoB. OTHOCHTENbHAS TUIOTHOCTH Ta30B.
IpakTuyeckoe 3ansaTueNe 3. «Tumbel xumudeckux peakuui». MccrmenoBanume THIOB (TIO
COCTaBy W KOJIMYECTBY HCXOJIHBIX M OOpa3yIOUIMXCsS BELIECTB) M NPU3HAKOB XUMHUYECKHX 4
peaxkuum.
IlpakTuyeckoe 3ansaTmeNe 4.Pacy€rel 1O ypaBHEHHSM XHMMHYECKHX pPEaKIWid ¢ 5
MCIIOJIb30BaHUEM MAaCChl, 00bEMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEILIECTBA.

Tema 2.2. DyieKTpONUTH- YeCKas|Comepskanne yueGHOro MaTepuaia JIPO3

IHUCCOLMAIMI M HOHHBIN 0OMeH = JIPO4
Jlekuusi Ne6. Teopust smeKTponuTHUECKOM mauccormanud. MoHbl. OnekTponuTsl. Peaxmum TIPOS
MOHHOTO oOMeHa, CocTaBjeHHEe peakIuidi MOHHOTO OOMeHa MyTEM COCTABIEHHUS WX MOJHBIX U 4 MP02
COKpAaIIEHHBIX MOHHBIX ypaBHEHWH. KHCIOTHO-OCHOBHBIE peakuuy. 3aJaHus Ha COCTaBJICHHE MP09
MOHHBIX PEaKIIHA. MP10
JdemoncTpanuu. CpaBHEHHE 3JIEKTPOIPOBOAHOCTU PACTBOPOB 3JIEKTPOIMTOB. VHAMKATOpBl U 5 MP11
M3MEHEHHE HX OKpPAacKH B pa3HBIX Cpeax. IIP608
JlabopaTopHbIii onbIT. XapakTep JUCCOLUAINH Pa3INYHBIX THAPOKCHIOB. 2 I1P609




IIpakTnyeckoe 3ansaTueNeS. Peaknum rumponmsa. llpoBeneHune peakuuii MOHHOTO OOMEHa,

ompezeNieHNe  Cpeasl BOIHBIX pPACTBOPOB. 3aZlaHWA HA COCTABICHHWE HWOHHBIX PEaKIUil..
WccnenoBanme cpensl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMHU U CIIAOBIMHU MPOTOIUTAMH, H 4
UX peaKIuii ¢ pacTBOpaMH MIENoYH 1 KapOoHata HaTpusi. COCTaBlIeHHE PeaKIUi THAPOIII3a CONEH.
[TpakTrdeckoe NpuMeHEeHHEe THAPOIIH3a.
KonTpoabnas padora Nel. «CTpoeHue BelllecTBA M XUMUYECKHeE PeaKIum». 2
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Pa3znen 3.CTpoeHne U CBOiiCTBa HEOPraHNYECKUX BellleCTB
Tema3.1. Kiraccudukarus, Coaep:xxanue y4e0HOro MaTepHaJa JIPO1
HOMCHKJIaTypa M CTpPOCHHMC| JleknmaNe7. IlpenMeT HeopraHWdecKoW XUMHH. B3auMOCBSI3b HEOPraHMYECKUX BEILECTB, JIP02
HEOPraHN4EeCKUX BEILICCTB Krnaccudukarus Heopranndeckux BeiecTB. [IpocTeie U cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI JIPO
CJIOKHBIX BEIIECTB (OKCHIBI, THUIPOKCHIBI, KHUCIOTHI, CcOiH). HomeHKIaTypa W Ha3BaHHE MPO1
HEOPraHWYECKNX BEIIECTB UCXOIS U3 UX XUMUYECKOH (OPMYIIBI MIIA COCTABICHUE XUMUIECKON MP04
(bopMyIIBI HCXO/IS 3 HAa3BaHUsI BEMIECTBA [0 MEXKIYHAPOJHON U TPUBHAILHONH HOMEHKIIAType 10 MP09
MesxmonekynsipHble B3aumozeiicTBus Kpucraminoruaparel, ArperaTHble COCTOSHUS BEIIECTBA. MP12
Kpucranmuueckue M amopdHble BemiecTBa. THIBI KPHCTAINIMYECKHX PEMIETOK (ATOMHa, MP13
MOJIEKYJIIpHAas, MOHHAS, METAIUTHYECKast). 3aBHCUMOCTh (PU3NIECKIX CBONCTB BEIECTBA OT THTIA 11P601
KpHCcTaIHYecKor peméTku. [Ipruuunbl MHOTOOOpasus BemiecTB. COBpeMEHHBIE MTPeICTaBICHUS 11P602
0 CTPOEHUM TBEPJBIX, )KUIKAX U Ta3000pa3HBIX BEIIeCTB. JKUIKHE KPUCTAILIHI. 11P603
IIpakTuyeckoe 3ansaTHe Ne6. HoMeHkIaTypa HEOpraHMYECKHX BEIIECTB: HAa3BaHUE BEIIECTBA 8 11P604
UCXOs U3 WX XUMHYECKOH (hOPMYIIbI WIIM COCTaBJICHHE XUMHUYECKOH (HOpMyIbl UCXOAS U3 11P609
Ha3BaHUs BerecTBa o Mexaynapoanoi (MIOITAK) umu TpuBranbHON HOMEHKIIATYPE.
Perienne npakTH4eCKuX 3aJJaHUM 10 KiacCU(DUKAIMY, HOMEHKIIATYPE U XUMHUECKUM (DopMyiaM
HEOPraHWYECKNX BEIIECTB PAa3IMYHBIX KJIAacCOB (yrapHbId Ta3, YIJIEKUCHBIH ras, aMMHakx,
raméHHas M3BECTh, HeraméHas W3BECTh, IMThEBAsI COJAa W JIPYTHMX): HA3bIBATh M COCTABIATH
(1)OpMy_HBI XUMHUYCCKUX BCHICCTB, OINPCACIATH MPUHAAICKHOCTL K KIIACCy. NcTounuku
XUMHAYeCKoil nHpopMmanuu (HaydHas W ydyeOHO-Hay4Has JIMTepaTypa, CPEICTBa MacCOBOU
uHpopmaruy, cetb WuTepuer wu apyrue). Ilomck wuHbopManmum 10  Ha3BaHUSAM,
uAeHTH(HUKATOpaM, CTPYKTYPHBIM (popMymam.
Tema 3.2. OU3UKO-XUMUYECKHE Co}lepma]{ne yqeﬁ}[oro MarepuaJia JIP02
CBOHCTBA HCOPTaHMHCCKUX  JleknmaNe8.Meramnel. O6mue (pu3NYeCKHe M XUMHYECKHE CBOICTBA MeTamioB CrocoGb! JIPO3
BELICCTB NOJTy4eHUs], 3HaUeHHEe METaJUIOB U HEMETAJUIOB B NPUPOJE U KHU3HEICSITEIbHOCTH YeJIOBEKa U 2 /P04
opranu3mMoB. Koppo3us MeTajjioB: BBl KOPPO3HUHU, CHOCOOBI 3aIIUTHI METAIIOB OT KOPPO3HU. JIPO8
Oco0eHHOCTH KOPPO3UH B MOPCKOW M IPECHOM BOJIE. MPO3
Jdemoncrpanuu. Komieknus wmetamuioB. MoJenu KpHUCTAUIMYECKMX PEHIETOK METaJuIOB. 2 ﬁggg

Mogeny KpUCTAJUIMYSCKUX PEeMIETOK Homa, aiMasa, rpadura.




JlabopaTopHsbIie onbITHI. [loTydyeHne KuCI0poaa 1 ero cBoicTBa. B3anMmonelicTBue MeTanios ¢ I1P603
pacTBOpaMH KUCIIOT U COJICH. 11P604
JlexkmuaNe9.Hemerasmiel. O0uue prszndeckre 1 XUMHYECKUE CBOMCTBA HEMETAJUIOB. TUITHYHBIE 11P606
cBoiictBa HemetayuioB IV — VII rpynn. Kiaccudukamuss u HOMEHKnaTypa cOeIMHEHUH 2 11P609
HeMeTasI0B. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.
JleknusaNel0.XrMudeckrie CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BELIECTB (OKCH/OB,
TUAPOKCHUJIOB, KUCIIOT, COJNIEH U Jp). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB, 2
BOJIOPOJHBIX COEANHEHUH, BHICIINX OKCUAOB U THIPOKCHIOB.
IIpakTHyeckne 3aHATUA
IIpaktuueckoe 3ansaTueNe7. CocTaBieHHE ypaBHEHHH XMMHUYECKHX PEaKIU € ydacTHEM
MIPOCTBIX U CJIOXKHBIX HEOPTaHWYECKUX BEIECTB: METAIJIOB M HEMETAIJIOB; OKCHJOB METAJIOB,
HEMETAIJIOB U aM(OTEPHBIX 3JIECMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHUH M aM(OTEPHBIX
TUAPOKCHUJIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEpU3YIOIMX HX CBOWMCTBa. PerieHne mpakTHKO- 8
OpPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha CBOICTBa, COCTaB, MOJIydeHHE M Oe30macHoe
UCTIOJIb30BaHUE BXHEHUIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTHUECKON JESITEIBHOCTH
YeJI0BEKA.

Tema 3.3. Unentuduranus Cojepskanue yueOHOro MaTepuaia 4

HCOPTaHUYCCKUX BCIICCTB IpakTuueckoe 3anaTeNe8. «neaTndukanys HeOpraHMIECKNX BEIIeCTBY. Perenne JIPO3
OKCNEPUMEHTANBHBIX 33/1ad 0 XUMHUYECKMM CBOICTBAM METANIOB M HEMETAJUIOB, IO JIPO7
pacro3HaBaHUIO U TONYYCHUIO METAJUIOB W HEMETaUIOB. MIeHTU(UKAKs HEOPTraHUYECKUX 5 MPO1
BEIIECTB C WCIOJB30BAaHUEM HX (PU3NKO-XMMUYECKHUX CBOWCTB, XapaKTEPHBIX Ka4eCTBEHHBIX MPO03
peaknuii. KauecTBeHHbIe peakiuu Ha Cyibdar-, KapOOHAT-, XJIOPHU] AaHHOHBI, Ha KAaTHOH I1P605
AMMOHHSL. I1P608

1P609

Koutpoannasi pa6ora Ne2, «CBoiicTBa HEOPraHNYECKUX BEILECTBY. 2

Pasnen 4. CTpoeHne M cBOiiCTBa OPraHUYeCKHX BellleCTB 34

Temad.1. Kitaccudukarus,

Conep:xanue yueOHOro MaTepuaJia

CTpOGHHE W  HOMEHKJaTypa

OpPraHM4CCKuX BEHICCTB Jlekuus Nell.IlosiBienue u pa3BUTHE OpraHMYEcKol XuMuH. [Ipeamer opraHndecKord XUMUH. JIPO1
MecTo 1 3HaU€HUE OPraHUYECKOW XUMHUH B CHCTEME ECTECTBEHHBIX HAyK. XUMHUYECKOE CTPOCHHUE JIPO3
KaK IOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HMX BaJIEHTHOCTH. OcHOBHBIE JIPO7
MTOJIOKEHUST TCOPUH XHMHYECKOTO CTPOCHHUS OpraHmueckmx coemuHeHnid A. M. Bytneposa. 2 MPO3
VYrnepoaHslil cKkeneT OpraHuuecKoi MOJIEKYIIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO MPO06
CTpoeHUs MoJieKy. M3omMepus U H30MepBl. MP11
[Tonstre o ¢pyHkuuoHaNbHOU rpymme. Pamukan. IlpuHIUNBEL KiaccH(UKALUKA OPraHHMYECKUX MP13
COeIMHEHNN. MexayHaponHas HOMEHKIATypa M IPUHIUIB HOMEHKJIATYPhl OpPraHMYECKUX MP14




coenuHeHuit. [loHsTHE 00 a30TCOAEpkAIMUX COCAUHCHUSX, OMOJIOTHYECKH aKTHUBHBIX 11P602
BeliecTBax(yriaeBoaax, Kupax, Oenkax M Jp.), BBICOKOMOJEKYJSIPHBIX COSTUHEHUIX(MOHOMED, 11P603
MOJIUMED, CTPYKTYPHOE 3BEHO). 11P604
JeMoHcTpanuu. Mozenu roMoI0roB ¥ H30MEPOB OPTraHMYECKUX BEIECTB. 11P611
JlaGopaTopHblii onbIT. VI3roToBIeHNE MOJIEKYJ OPraHUYECKHUX BEIIECTB. 11P612
IIpakTuyeckoe 3ansaTue Ne9. HoMmeHKIaTypa OPraHNYECKIX COeIMHEHUH OTACIBHBIX KJIACCOB
(HachILICHHBIC, HEHACHILICHHBIE W apOMAaTHYECKHE YTJIEBOJOPOIbI, CIUPTHL, (EHOIBL,
aNbJeTU/Ibl, KETOHBI, KapOOHOBBIE KUCIOTHI W Jp.) CocCTaBleHHE MONHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (OPMYIT OPTaHMYECKUX BEIIECTB OTIENBHBIX KJIACCOB, HCIIONIB3YS UX HAa3BaHUS 110
CHUCTeMaTHYeCKOW HOMEHKIaType. Pacuérsl mpocreiimeii (hopMyIlibl OpraHn4ecKoil MOIJIEKYIIbI,
HCXO/JIS U3 AJIeMEHTapHOTo cocTtaBa(B%o).
Tema 4.2. CpoiicTBa Coaepxxanne yueOHOr0 MaTepHuaJia JIP02
OpraHU4ECKMX COCAMHEHUH JlexnusaNel2.OU3uK0-XUMUYECKUE CBOMCTBA OPTraHUUYECKUX COSAMHEHHUI OTIEIHHBIX KJIACCOB JIP04
(ocobeHHOCTH KIaccu(UKAIIMUM U HOMEHKIIATYPhl BHYTPH KJlacca; TOMOJIOTHUECKHIA psifl 1 001ast JIPO5
dopmyna; n3omepus; PU3NIECKHE CBOMCTBA; XUMHYECKHE CBOHCTBA; CIIOCOOBI TIOTYYCHHUS): MP02
-TIpe/ieTIbHbIE YIIIeBOA0poAbl. ['opeHne MeTaHa Kak OJUH M3 OCHOBHBIX HCTOYHHKOB TEIUIa B MPO03
MPOMBIIIIEHHOCTH U ObITy. CBOHCTBa MPUPOAHBIX YTICBOAOPOAOB, HAXOXKIACHUE B MPHUPOJC U MPO05
MIPUMEHEHHUE alTKaHOB, MP07
-HeTIpe/ieIbHBIE M apoMaTH4ecKue yrieBojopossl. l[lommmepunsanus 3THieHa Kak OCHOBHOE MP12
HaIpaBJI€HHE €ro UCIOIb30BaHUsA. | 'OpeHue aleTuiIeHa Kak HCTOYHHKA BBICOKOTEMIIEPAaTypHOTrO MP13
TUTAMEHU JIJISl CBAPKH U PE3KH METaJLIOB. MP15
JemoncTpanuu. OTHoIIEHHWE MeTaHa, JTHIEHA, aleTwieHa M OeH30ja K pacTBOpam 11P601
MepMaHTaHaTa Kajaust 1 OpOMHOM Bojie 11P606
JlexkuuaNel3.Kucnoponoconepxxamye coequHEHUsT (COUPTHI M HPOCThIe 3(PUPHI, (HEHOIBI, giggg
aNbJIeTU/IbI M KETOHBI, KAPOOHOBBIE KHCIIOTHI U UX MPOU3BOAHBIC). [IpakTHueckoe npruMeHeHne I1P610
STUIICHIJIMKOIIS, THieprHa, Genona. [Ipumenenne Gopmanbaeruia, aneraibaeruaa, YKCyCHOH P611
KHCIOTHL. MbLIa, KaK COJIM BBICIIUX KapOOHOBBIX KMUCIOT. MooIe CBOWCTBA MBLIA. P612

Z[eMOHCTpaIII/II/I. KauecTBeHHBIC PpCaKkl Ha MHOT'OATOMHBIC CITUPTHI. KauecTBeHHBIC pCakuuun
Ha (1)CHOJ'I. Oxucienue AIBJACTUAOB U I'NTFOKO3bI B KUCJIOTY € IIOMOIIBIO TUAPOKCHUIA MGJ'II/I(H)

JlaGopaTopHblie onbIThl. CBOWCTBA YKCYCHON KHCIOTHI, OOIIME CO CBOMCTBAMHU MUHEPAIILHBIX
KUCIOT. JloKa3aTeabCTBO HENPEIEIbHOTO XapaKTepa >KUIKOI0 JKUpa.

JleknusiNeld4.  Azorcomepkampe  COCOWHEHUS  (aMHHBI, AMHUHOKHCIIOTHI, Oenkm).
BricoKOMOJIEKYISIpHBIC COCTMHECHUS (CHHTETUYECKUE W OMOJIOTHUECKH-aKTUBHBIC). MOHOMED.
Tlonumep, cTpykTypHOe 3BeHO. llommMepuzanus 3THICHA KaK OCHOBHOE HaIpaBiICHHUE €ro
UCIIOJIb30BaHUs. ['eHeTnyecKkas CBI3b MEXIY KJIaccaMi OPraHUYEeCKUX COeTMHEHUN.

Jemoncrpauun. L{BeTHbIC peakuuy OEIKOB




JlaGopaTopHblie onbIThI. M3roToBICHNE MAPOCTEPKHEBBIX U 0OBEMHBIX MOJIENEH N30MEPHBIX
amMuHOB. PacTBOpenmne OenkoB B Boje W uX Koaryisinus. OOHapykeHHne Oelka B KYpHHOM SIS
¥ MOJIOKE.

IpakTuyeckoe 3anaTueNel(.CBoiicTBa OpraHWYCCKUX COCAMHEHHWH OTICIHHBIX KJIACCOB
(TpuBHANBbHAS U MEXyHAPOIHASI HOMCHKJIATypa, XUMHYECKHUE CBOMCTBA, CIIOCOOBI TTOTYUCHHUS):
npeieNbHbIC(alKaHbl U IUKIOAIKAHbI), HENpPeC/bHBIC(AIKCHBI, AJKHHBI W AJKAJWUCHBI) U
apoMaTHYECKHE YTIIEBOJIOPO/bI, CITUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI M 3(UPHI, aJTbIETHIBI
W KETOHBI, aMHHBI W aMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIPDHBIE  COEAMHEHHWS. 3aJaHusl Ha
COCTaBJICHHE YpaBHCHUN XMMHUYECKHX pPEaKlIMi C ydacTHUEeM OpPraHWYeCKHUX BEIISCTB Ha
OCHOBaHUH MX COCTaBa M CTPOCHMS.

IpakTuueckoe 3ansaTue Nell.CocraBienne cxeM peaknuid (B TOM YHCIE IO TPEITOKEHHBIM
LEMOYKaM IMPEBPAIICHUH), XapaKTepU3YyIOUIMX XUMHYECKHE CBOHCTBa OPraHMYECKHX
COCIIMHEHHNI OT/AENBHBIX KJAcCOB, CIOCOOBI WX TMONYYCHHSI W Ha3BaHUE OPTraHHUYECKHX
COEIMHEHMI 110 TPUBUAIBHON WIIA MEXIYHAPOIHOM CUCTEMAaTHYECKON HOMEHKIIaType. Pemenue
MIPAKTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha CBOMCTBAa OPraHMYECKUX COCTUHEHUH
OTJENBHBIX KIACCOB.

IIpaktuueckoe 3ansaTueNel2 «lIpeBpalieHue OpPraHUYECKUX BELIECTB IPHU HArPEBAHUI)
[lomyuenune sTuieHa U H3y4YEHHE €ro CBOMCTB». MojaenupoBaHHE MOJIEKYN W XMMHUYECKUX
NpeBpalleHnii Ha IPUMEpe TaHa, TUJICHA, alleTHIIeHa U Jp.

Tema 4.3. Wnentudukanus

OpPraHn4YCCKUux BCIICCTB,
3HAaUCHUC W T[PUMCHCHUC

nux
B

OBITOBOM M MPOM3BOJICTBEH- HOM

JACATCIBHOCTH YCJIIOBCKA

Conep:xanue yueOHOro MaTepuaJia

Jlexkmusa NelS.buooprannueckue coeuHeHus. [[puMeHeHne 1 OMOJIOrUYecKasi pojib yriIeBOJIOB.
OxuciieHHe YIiIeBOJOB- HCTOYHUK JHEPTUM JKUBBIX OpraHu3moB. OOnacTu NpHUMEHEHUs
amMuHOKHUCHOT. IIpeBpamienne OenkoB mumy B opranu3Me. buonornueckue QyHKIUKM OENKOB.
buonoruueckue GpyHKIUU XUpoB. Poib opraHndeckold XMMUHM B pellieHHH MpoOieM MUIEBOH
0e30macHoCTH.

Jlexus Nel6.Poib opranndeckoil XUMUH B pelIeHUH po0JIeM 3HEpreTHIecKoi 6e30nacHOCTH,
B pa3BUTUM  MEAMIMHBL, CO3JaHMM  HOBBIX  MAaTEpUaAOB, HOBBIX  HCTOYHUKOB
SHEPrum(aJbTepHATUBHBIE HCTOYHUKHN 3HEpTrH ).OmacHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI
OpraHWUYeCKUX  BEMIECTB  OTHCNBHBIX  KIIACCOB(YIJICBOAOPONBI,  CHHUPTHI,  (DEHOIBI,
XJIODOOPTaHWYECKUE MPOM3BOAHBIC, albAErHAbl W Jp.) CMBICI TIOKa3aTelsl MpeleibHO
JIOIYCTUMOM KOHLIEHTPaLUU

IpakTnyeckoe 3ansitneNel3d. «VaeHTHuKanus OPraHUYECKUX COEAMHEHMH OTAEIBHBIX
KJIacCOB» (HAa TIpUMEpe aibICTHUIOB, Kpaxmaja, YKCYCHOW KHCJIOTHI, OEIKOB © T.IL.) C
UCIIOJIb30BaHUEM HMX (U3IUKO-XUMHUYECKHX CBOWUCTB M XapaKTEPHBIX Ka4ECTBEHHBIX PEaKIHH.
Hdenatypauusi Oenka mnpu HarpeBaHuu. LlBeTHble peaknuu OenkoB, BosHHKHOBeHHE
AQHAJIMTUYECKOTO CHUIHaja C TOYKM 3pEHHMs XUMHMYECKMX IIPOLIECCOB IIpU IPOTEKaHUU
KAaueCTBEHHOW pEeaKIuy, MO3BOJSIONIed HIACHTH()UIMPOBATH TPEIJIOKEHHBIE OpPraHWYecKHe
BEIIIECTBA.

JIPO1
JIP02
JIPO3
MPO1
MPO03
MP04
MPO5
MPO7
MPO08
MP13
MP14
[1P601
I1P607
I1P609
I1P611
[1P612




KonTposnnas padora Ne 3.

«CTpYyKTYpa U CBOIiCTBa OPraHUYeCKUX BEUIECTB»).

Pasnes. 5. Kunetnyeckne 1 TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKaHUs XUMHUYECKUX peaKnuii

34
Tema 5.1. Cxopocts Conep:kanne yueGHOro MaTepuasa JIP02
XUMHUYECKUX PEaKIUi. JIP 03
XHUMHYECKOES PABHOBECHE Jleknus Nel7.CkopocTb peakuud, €€ 3aBUCUMOCTb OT pPa3IH4YHbIX (DaKTOPOB: IMPUPOJBI 17 JIP 08
pearupyronmx BeecTB, KOHIEHTPAIMK pearupyrolrX BeecTB, TeMrepaTyps! (rpasuio Bant- MPO1
T'odda), miomaayn peakKmMOHHOW MOBEPXHOCTH. TeroBble d(PPEKTH XUMHUUECKUX PEaKITHM. MPO02
DK30- U 3HAOTepMHUUECKUE peakuui. OOpaTUMOCTh peakuuii. XMMUYeCKOe pPaBHOBECHE U €ro MPO3
CMEILICHHE MO/ JCHCTBUEM Pa3NUYHBIX (HAaKTOPOB (KOHIIEHTpAIMS PEarcHTOB WM MPOIYKTOB MPO06
peakuuu, IaBJIEHHE, TeMIepaTypa) Uil CO3JaHUs ONTUMAJbHBIX YCJIOBUH NPOTCKAHUS MPO7
xumuaeckux mporeccos. [Ipuaiun Jle - Hlatense. KaranuzaTopsr 1 HHTHOUTOPHIL. MP11
IIpakTuyeckoe 3ansitueNel4.PenieHre NpPakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHAIU3 17 MP12
(baKTOpoB, BIMSIONMX HA MU3MEHEHHE CKOPOCTH XMMHYECKOH peakuud, B T. Y. C MO3HULUH MP15
HKOJIOTHYECKH I1eTIeCO00pPa3HOr0 TOBENEHUS B OBITY W TPYIAOBOH NEATENBHOCTH B MENSIX I1P608
COXPAHEHUs CBOETO 3[I0POBbS U OKPYKAIOLIEH IPUPOIHON CPEJIBI. I1P609
PemeHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA NpuMeHeHue npuHiuna Jle-Ilarense, s
HaXO>K/ICHUS HAIPaBJICHUS CMEIICHUS PABHOBECHS XMMHUUYECKOW PEaklUK W aHajiu3 (HakTopoB,
BJIMSAIOLINX HAa CMELICHNE XMMUYECKOTO PABHOBECHSI.
Paznen 6. PacTtBopsi 34
Tema 6.1. Ilonarue o pacteopax |Coaep:kaHue yueOHOro MaTepuasia JIPO1
Jleknusi Nel8.PactBopeHne kak ¢u3uko - xumuueckuil mpouecc. PactBopsl. CriocoOb JIP02
NPUTOTOBJIEHUS pacTBOpoB. PacTBopumocTs. MaccoBas 1oiist pacTBOpEHHOTO BemecTBa. CMbICTT JIPO3
TMoKasaTens TNpPEeNbHO JONMYCTUMOH KOHIEHTPAMM M €ro HCIONb30BAHHE B  OIEHKE JIP0S
JKOJIOTHUECKO 0€3011aCHOCTH. JIPO6
IIpaBuia 5KOIOTMUYECKH LIEIECO00Pa3HOro NOBEAEHUS B OBITY M TPYJOBOM 1€ TEIBHOCTH B LIEIAX 17 MPO3
COXpPAaHEHHUA CBOErO 3JI0POBbSI U OKPY’KaIOUIEN MPUPOJTHONU CPeJibl; OMMACHOCTh BO3JIEUCTBUA Ha MP04
KUBBIE OPTaHN3MEBI OIPEIEIIEHHBIX BEIIECTB. MP14
[1P607
I1P610
[1P611
Tema 6.2. Vccriienoanne cBONCTB{(OCHOBHOE COAEPIKAHIE JIPO3
pacTBOPOB IIpaktuueckoe 3ansatue NelS. «[IpuroroBienue pactBopoB». I[IpuroromieHue pacTBOPOB JIPO4
3aJaHHOM (MaccoBoif,%) KOHUEHTpauuu (C TNPaKTUKO-OPUEHTHPOBAHHBIMH BOIPOCAMH), JIPO8
OIIpeJieJIeHNE Cpelbl BOAHBIX PACTBOPOB. PellleHne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX MP02
3aJaHU Ha PaCTBOPBIL, UCIIOIb3yEMbIE B OBITOBOM U IIPOU3BOICTBEHHOM JEATEIbHOCTH YEJI0BEKa. 17 MPO7
I1P607
I1P609

I1P610




I1P611

Pasnges 7. Xumus B ObITY M IPOM3BOJCTBEHHOM 1eATEJILHOCTH YeJI0BeKa 31
Tema 7.1. Xumus B ObiTy u/Coaep:kaHue yueOHOro Marepuasia JIPO1
POU3BOJICTBEHHOM JEATENLHOCTH| JlekuaNe 19. Hoseifmve M0CTHXEHUS HayKu U XUMHYECKON TexHojoruu. Ponp xumuu B JIP02
1CJIOBCKA 00eCTeYeHNH DSKOJIOTHUECKOH, SHEPreTHUecKOW W MHIIEBOH Oe30MmacHOCTH, pa3BUTHU 11 JIP04
MeIuITMHEL. [IpaBmira moncka u aHajan3a XUMHYECKON MH(POPMAITUH U3 Pa3IMIHBIX HCTOYHHUKOB MPO3
(HayuHas u yuyeOHO-Hay4YHas JIMTEpaTypa, CPEICTBA MacCOBOM nHpopMaIuu, ceTh IHTEpHET). MP04
MPO5
MPO8
IIpakTuyeckoe 3auaTusaNel6. [Touck u aHaan3 KeMCOB O MPUMEHEHUN XUMHYECKUX BEIIECTB U MP09
TEXHOJIOTHHA C y4&€ToM OyAymied mpodeCCHOHAIBHOW AESITeTHLHOCTH IO TeMaM: BaKHEHIne
CTPOUTETBHBIC MAaTEpHabl, KOHCTPYKIIMOHHBIE MAaTepHalbl, KPacKd, CTEKIIO, KepaMuKa, 10 MP16
MaTCpI/IaJ'II)I JJIA C-)JIeKTpOHI/IKI/I, HaHOMaTepI/IaJIBI, TCKCTHUJIBHBIC BOJIOKHA, MCTOYHUKHU 3H€pFI/II/I, MP17
OpraHWYECKUE W MUHEPAIbHBIE YI0OpEHUs, IEKapCTBEHHBIE BEIIECTBA, OBITOBAs XUMUSI. MP18
11P602
ITP606
. I1P609
Ipaktuuyeckoe 3ansarusa Nel7. 3ammra: IlpencraBieHue pe3ynbTaTOB PELICHUS KEWCOB B 10 [P611
(hopMe MUHH-TIOKJIAJIa C TIPE3CHTAIUCH. [1PG12
Bcero 235




4. YCJIOBUMSA PEAJIM3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlnst peanuzan IporpaMmbl y4eOHOro mpeaMera MpeAyCMOTPEHO HAMYUE CIEAYIOIINX
CHeIHalIbHbIX TOMEIECHHI:

Ka6uner xumumn:

CTOJIbI YUEHHUYECKHE JIJIsl KaOMHEeTa XMMHUHU C CAHTEXHUKOM 14 mT.,

CTyJbs 28 1IT.,

CTOJI IGMOHCTPAIlMOHHBIN € MPUCTABKOM 1 mIT.,

CTYJI Juisl ipenogaBatens | mr.,

BBITSDKHOM mikad 1 mrT.,

HOyTOYK Acer E1-531 lmiT.,

npoektop Proxima C3255 1 wit.,

9KpaH | mr.,

3BYKOBBIE KOJIOHKH Microlab 2.0 solo4c 1 mit.,

METATUYECKHH mKad U1t XpaHSHUs XUMHYECKOM IMOCY/IbI U PEAKTHBOB 2 IIIT,
MeTaJUTMYeCKui ceid 2 mr,

JIOCKa MapKepHas MeJoBasi KOMOMHUpOBaHHas | 1miT.,

HA0Op XUMUYECKUX PEAKTHUBOB 110 TPYIIaM XpaHEHUs, TUJAKTUYECKUE MOCOOUSI.
I1O: 1. Windows 8.1 (mpodeccuonanpHas muten3us Ne 45829305, 6eccpodHo);
2. MS Office 2010 pro (mumensust Ne 48958910, Ne 47774898 , 6eccpouHo);

3. FBreader (ceo6oanoe); 4. WinDJwiev (cBo6oaHoe); 5. Google Chrome, (cBoboaHOE)

OobopynoBanue jgadoparopuu M pado4yux MecT JadOpaTOpuM: MEH3YPKH, MHIETKU
KaIeJIbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEMETHbIE U TOKPOBHBIE CTEKIA, TUIAHIIETHI IS
KalleJIbHbIX peakuuil, GuibTpoBaibHas Oymara, MpOMBIBAJIKU, CTEKISTHHBIE TPOOUPKH, PE3UHOBBIE
npoOKku, poHapuKu, HAOOp PEAKTHBOB, CTEKJSHHBIE MAJOYKH, IITATUBBI U1 MPOOUPOK; MEPHbBIE
LWIMH/APBI, BOPOHKU CTEKJISIHHbIE, BOPOHKHU JleNuTeNbHble nuauHapudeckre(50-100 mi), cTynku ¢
NnecTUKoM, (paphopoBble HalllKM, MUHUETHI, GUILTPEl OyMaXKHbIEe, BaTa, MapJsl, YacoOBblE CTEKIIA,
AIIEKTPOIUIUTKY, J1a0OpPaTOPHBIE LITATUBBI, CIUPTOBBIE TOPEIKH, CIIUYKH, TPUOOP JUIsS MOTYdYEHUS
ra3oB(MJIU TPOOUPKa € TA300TBOIHON TPYOKOM), AepKATEH Il MPOOUPOK, CKIISTHKU JUIsl XpaHEHUS
PEaKTUBOB, pa3JaT4Hble JOTKH; XuMmuyeckue ctakaHbl(50,100 u 200 wmi); mmaTenu; MUHIETHI
TUTENIbHbIE IIMMIbI, CeKyHAOMepbI(TaiiMepsl), MepHble mnpodupku(Ha 10-20m1) U MepHbIe
k051061(25,50,1001 200Mm) BoasiHAs 6aH(MIH TEPMOCTAT),, KOHUYECKHE KOMIOBI i TUTpoBaHus(50
u 100M1), MHAMKATOpHBIE MOJOCKU i onpexaeneHus pH u crangapTHas MHIMKATOpHAs IIKana,
YHUBEpCAJIbHBIN MHIUKATOpP, nuneTku Ha 1, 10,50 mu(umu no3atopsl Ha 1,5 10mi), GropeTku s
TUTPOBaHUs, MeIuIMHCKUE mnpuibl Ha 100-150 mi, nabopaTtopHblen/mn aHanuTH4YecKkue Becsl, pH
METPBbI, CYIIUIBHBIN mIKad, U Ipyroe gadopaTopHOEe 000PYIOBAHUE.

4.2 UnpopmanmoHHOe o0ecnievyeHne peain3aliu MPorpaMmbl

Jnst  peanmzanuu  mporpaMMbl - yueOHoro mpenMera Oubnmoteunsii  poun BBIY
YKOMIUIEKTOBAH NME€YaTHBIMU U 3JIEKTPOHHBIMU U3aHUSMU.
OOyuJatonyiecss W3 4YHCIa WHBAIMIAOB W JIUI C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
oOecrieyeHbl MEYaTHBIMM W (MJIM) 3JIEKTPOHHBIMH 00pa3zoBaTeNbHBIMU pecypcaMu B (opmax,
AIAlITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbA.

OcHoBHas JuTepaTypa
1. Tabpuensu O. C., OctpoymoB U. I'., CnaakoB C. A. Xumus: yueOnuk s 10 xmacca.-
Mocksa: U3natenscTBO «IIpocBemienuey, 2022.
2. T'abpuensu O. C., OctpoymoB U. I'., CnagxoB C. A. Xumus: yuebnuk qia 11 kmacca.-
Mocksa: U3natenscTBO «IIpocBemenuey, 2022.



3. Tabpuamsa O.C. Xumus ans npodeccuii U CenruanbHOCTEeH COLUATbHO-3KOHOMUYECKOTO U
rymanuTapaoro npoduieii: yueonuk/ O. C. I'abpuansn, U. I'. OctpoymoB. — U3parenbckuii eHTp
«Axagemus», 2020.- 208 c.,1B. 1.

4, Tabpwamsn O.C. Xumusa i npodeccHidi U CIEeNHATbHOCTEH TEXHUYECKOTO MPOQUIIs:
yuebnuk/ O. C. I'abpwansu, U. I'. OctpoymoB. —4-¢ usn.,crep. — M.: M3naTenbckuii LEHTp
«Axagemusy», 2021.-256 c.,uB. wuil.

5. Tabpuansan O. C. Xumus B TecTax, 3a/1a4ax u ynpaxaeHusx: yaeo. [Tlocodue mmda cTyn. cpen.
npod. yue0. 3aBenenuii / O. C. I'abpuansn., I, I'. JIsicoBa. — M.: U3narenbckuii HEeHTp «AKageMusy,
2021.-224 c.

6. Aundunorenona, . B. Xumus. ba3ossiii ypoBenb: 10—11 kmacchl : yaeOHUK ISl CPETHETO
obmiero obpazosanusi / V. B. Audunorenona, A. B. baokos, B. A. [TonkoB. — 2-¢ U3.1., UCIIP. U JIOII.
— Mocksa : M3natenscTBo IOpaiit, 2022. — 290 ¢. — (OOmeobpaszoBarenbubiid 1uki). — ISBN
978-5-534-16098-7. — Tekct : anmektponHbiit // OOpazoBarenpHas miatdopma KOpaiit [cait]. —
URL.: https://urait.ru/bcode/530422

7. Kiroer, M. B. Opranudeckasi XumMus : yaeOHOE TT0COOHE IJIsI CPETHETO MPOPECCHOHATBHOTO
obpa3zoBanus / M. B. Kitoes, M. I'. A6nynnaeB. — MockBsa : M3narensctBo FOpaiit, 2022. — 231 c.
— (ITpodeccnonanproe obpazoBanme). — ISBN 978-5-534-15288-3. — TekcT : 3neKTpOHHBIH //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/520093

JlonoTHUTEILHAS JTUTEPaTypa

1. Epoxun FO.M. Xumus: 3agauu u ynpaxksenus yue6. nocodue / FO.M. Epoxun.-2-e
u31., crep. - M. : 3matenbekuii meHTp «Akanemusi», 2021, — 288 c.

2. I'munka, H.JI. OGmas xumus: yue6Hoe nocobue / I'muuka H.JI. — Mocksa : KnoPyc,
2020. — 749 c. — Tekcr: anexrponnsiii / DBC BOOK [caiit]. - URL: https://book.ru/book/935925

3. XuMus: yueOHUK Al cpeqHero npodeccruonanbHoro oopazosanus / F0. A. JleGenes,

I'. H. ®anees, A. M. T'omy6es, B. H. llanoBan ; moy o6meii penakmueii I'. H. ®daneesa. — 2-e u3j.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 431 ¢. — Tekcr : anektponHbli // ObC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/452143

4. OnmneitnukoB, H.H.Xumus. Anropurmsl perieHust 3a1ad U TECThl: yueOHoe mocodue
JUTs cpeHero npodeccuonanbHoro oopasosanus / H. H. Oneitaukos, I'. I[1. MypaBseBa. — 3-¢ u3 .,
ucrnp. u gon. — Mocksa : U3natensctBo IOpaiit, 2020. — 249 c. — Tekcer : anexrponnslii / 9bC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/452906

5. Xumusa. 3amayHuK : ydeOHoe mocoOue Mg cpeaHero mpodecCHOHaTbLHOTO
obpazoBanus / F0. A. Jlebenes [u ap.] ; mox oOmei pemaknuen I'. H. ®daneeBa. — Mocksa :
NznarensctBo FOpaiit, 2020. — 238 c. — Tekcer : anexrponnslii // bC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/452161

DJIEKTPOHHBIE pPecypchl
1. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI rOph»).
2. www. hemi. wallst. ru (O6pa3oBaTeNbHbII CAUT AJIs NIKOJIBHUKOB «XHUMHUS).
www.alhimikov.net (O6pa3oBaTeNbHBIN CAaUT JUTSI IKOJIBHUKOR).
www. chem. msu. su (31ekTpoHHas OMOIMOTEKA O XUMHUN).
www.enauki.ru (MHTEepHeT-u31aHue Ui yuureneil «KEctecTBeHHbIE HAYKN»).
www. lseptember. ru (MeTonuueckas razera «llepBoe ceHTAOPs»).
www. hvsh. ru (CkypHasm « XuMuUs B IKOJIE»).
www.hij.ru (kypHan « XuMUS U KU3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH XKYpHAT «XUMUAKHA ¥ XHUMHUS)
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5 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA
OBIEOBPA3OBATEJIBHOI'O IIPEMETA



KOHTpOJ'IB H OLICHKAa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMETHBIX
PE3YyIbTAaTOB OCYIICCTBIIAOTCA B COOTBETCTBUHU CO CIICAYIOIIMMU IMOKA3aTCIIAMU:

Pe3yabTaTsl OcHOBHBIE N0KAa3aTe/IM OLeHKH pe3yJibTaTa
00yueHus1 (N0 Kax)cooMy pe3yibmamy, Ha KaKkom 3aHAMUU NPOsepaemcs U 4em npogepsencs)
Tema OueHoYHOE CPEACTBO
JInuHOCTHBIE
JIPO1 Pasgenl. Tema 1.2 Y cTHBIH ompoc, codece0BaHne
Pasnen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.1, 4.3 Pemenue keiica
Paznen 6. Tema 6.1 Harmncanne pedepara
Pasnen 7. Tema 7.1 BrinosHeHre IpaKkTHYECKOH paboThI

Pemenue 3anau
Pemmenre KOHTPOIBEHOW PabOTHI

JIP02 Pazpenl. Tema 1.1 'Y cTHBIN ompoc, cobecenoBaHne
Paznen 2. Tema 2.1 TectupoBanue
Paznen3. Tema 3.1, 3.2 Pemenue keiica
Pasnen 4. Tema 4.2, 4.3 Hammucanne pedepara
Paspen 5. Tema 5.1 BrimonHeHne mpakTHYeCKon paboThl
Paznen 6. Tema 6.1 Pemenue 3anau
Paspen7. Tema 7.1 Pemmenre KOHTPOIBEHOUW PabOTHI
JIPO3 Pazgenm 2. Tema 2.1, 2.2 'Y cTHBIN orpoc, cobecenoBaHne
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.3 Pemenue kevica
Pa3nen 6. Tema 6.1, 6.2 Hammucanne pedepara

BrinosiHeHHEe TpaKTHYECKOH padoThI
Pemenue 3anau
Pemenre KOHTPOILHOH PabOTHI

JIPO4 Pazpgen 1. Tema 1.1, 1.2 Y cTHBIH ompoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Pasnen 3. Tema 3.2 Pemenue keiica
Paznen 4. Tema 4.2 Hanucanue pedepara
Pasnen 6. Tema 6.2 BrImonHeHne MpakTHYeCKOi paboThI
Paznen 7. Tema 7.1 Pemenue 3amau
PenreHne KOHTPOJIBHOW pabOTHI
JIPOS Paznen 4. Tema 4.2 'Y cTHEIH ompoc, cobecemoBanue
Pasnen 6. Tema 6.1 TectupoBanue

BrInonHeHHe MPaKTHYECKO PaboTh
Perenue 3agau

JIP06 Paznen 6. Tema 6.1 'Y cTHEIH ompoc, cobecemoBanue
TecTupoBanue

BrImosHeHne MpakTHYECKOi paboThI
Pewenne 3anau

Perienne KOHTPOIBbHON PabOTHI

JIPO7 Pasnen 3. Tema 3.3 Y cTHBIH ompoc, cobece0BaHne
Pasnen 4. Tema 4.1 TectupoBanue

BrImosHeHne MpakTHYeCKOi paboThI
Pemenne 3amaq

JIPO8 Pasmen 2. Tema 2.2 Y cTHBIH ompoc, cobece0BaHne
Paznen 3. Tema 3.1, 3.2 TectupoBanme
Paspnen 6. Tema6.2 Pemenue keiica




Hanmcanue pedepata

BrIrmotHeHNE MPaKTHIECKOH pabOThI
Pewienue 3anau

Penienne KOHTPOIBHOW pabOTHI

MerTamnpeaMeTHbIe
MPO1 Pasnen 3. Tema 3.1, 3.3 'Y CTHEIH ompoc, cobecemoBanue
Paznen 4. Tema 4.3 TectupoBanme
Pasnen 5. Tema 5.1 BrinosHeHHe MpaKkTHYECKOH paboThI
Pewienue 3amau
Pemmenre KOHTPOIBEHOUW PabOTHI
MPO02 Paznen 2. Tema 2.2 'Y CTHEIH ompoc, cobecemoBanue
Pasnen 4. Tema4.2 TectupoBanue
Pasnen 5. Tema 5.1 PeweHue kelica
Paznen 6. Tema 6.2 Harmmcanne pedepara
BrImosHeHHe TPaKTHYECKOH paboThI
Pemenune 3anau
Pemmenre KOHTPOIBEHOM PabOTHI
MPO3 Paspen 1. Tema 1.1 'Y cTHBIN orpoc, cobecenoBaHne
Paspen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1,4.2,4.3 Pemenue keiica
Paznen 5. Tema 5.1 BrImosHeHre PaKTHYECKOH paboThI
Paspnen 6. Tema 6.1 Pewienue 3agau
Paznen 7. Tema 7.1 Penienne KOHTPOIBHOM PabOTHI
MP04 Paznen 1. Tema 1.2 Y cTHBIH ompoc, codece0BaHne
Paznen 2. Tema 2.1 TectupoBanue
Paspen 3. Tema 3.1 PewieHue kelica
Pasnen 4. Tema 4.3 Hammucanne pedepara
Paznen 6. Tema 6.1 BrImosHeHHe TPaKTHYECKOH paboThI
Paznen 7. Tema 7.1 Pemenne 3anau
Pemenre KOHTPOILHOH PabOTHI
MPO5 Pasnen 2. Tema 2.1 Y cTHBIH orpoc, cobeceoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 7. Tema 7.1 Hanucanue pedepara
BrImonHeHne MpakTHYeCKOi paboThI
Perienue 3agau
PerieHre KOHTPOJILHOM PabOTHI
MPO6 Paznen 1. Temal.2 'YcTHBIN orpoc, codece0BaHne
Paznen 3. Tema 3.2 TectupoBanue
Pasnen 4. Tema 4.1 Pemenue kevica
Paznen 5. Tema 5.1 Harmncanne pedepara
BrImosHeHne MpakTHYeCKOi paboThI
Pemenne 3anau
Perienne KOHTPOJIBbHON pabOTHI
MPO7 Pasnen 3. Tema 3.2 Y cTHBIH ompoc, cobeceoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanme
Pasnen 5. Tema 5.1 Pemenue kelica
Pasnen 6. Tema 6.2 Hanmcanue pedepata
BrImosmHeHne MpakTHYECKOi paboThI
Pewenne 3anau
Perienne KOHTPOIBbHOW PabOTHI
MPOS8 Paznen 4. Tema 4.3 Y cTHBIHN ompoc, cobecenoBaHue
Pasnen 7. Tema 7.1 TectupoBanue

Harmncanne pedepara
BrInmonHeHHe TPaKTHYECKON PabOThI

Pemenne 3agau




Perienue KOHTPOIBbHON PabOTHI

MPO09 Paznen 2. Tema 2.2 'Y CTHEIH ompoc, cobecemoBanue
Pasnen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Hamucanue pedepara
BrIrmotHeHE MPaKTHIECKOH PabOThI
Pemenue 3anau
Penienne KOHTPOIBbHOW pabOTHI
MP10 Pasgen 2. Tema 2.2 Y cTHBIH ompoc, cobece0BaHne
TectupoBanue
BrIrmotHeHE MPAaKTHIECKOH pabOThI
Pemenue 3anau
MP11 Pasgen 1. Tema 1.2 Y cTHBIH ompoc, cobece0BaHne
Pasnen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenwne ketica
Paznen 5. Tema 5.1 Hanucanue pedepara
BrImosHeHHEe TPaKTHYECKOH paboThI
Pewienue 3agau
MP12 Paspen 2. Tema 2.1 'Y cTHBIN orpoc, cobecenoBaHne
Paspen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemenue ketica
Paznen 5. Tema 5.1 Hanucanue pedepara
Paspen 7. Tema 7.1 BrimonHeHne mpakTHYeCKor paboThI
Pemenue 3anau
MP13 Paznen 3. Tema3.1 Y cTHBIH ompoc, codece0BaHne
Paznen 4. Tema 4.1, 4.2,4.3 BrImosHeHHEe PaKTHYECKOH paboThI
Pewienue 3agau
MP14 Paznen 4. Tema 4.1, 4.3 Y cTHBIH orpoc, cobeceoBaHne
Pa3nen 6. Tema 6.1 TectupoBanue
Pemenue keiica
Hanucanue pedepara
BrInonmHeHne MpakTHYeCKOi paboThI
Peumenue 3anau
MP15 Paznen 4. Tema 4.2 'YcTHBIN orpoc, codece0BaHne
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keiica
BrInmonmHeHne MpakTHYECKOi paboThI
Pemenue 3anau
MP16 Paznen 7. Tema 7.1 'YcTHBIN orpoc, codece0BaHne
TectupoBanue
Hammucanwne pedepara
BrImosHeHne MpakTHYECKOi paboThI
MP17 Paznen 7. Tema 7.1 'Y cTHEIHN ompoc, cobecemoBanue
TecTupoBanue
Hammucanwne pedepara
BrImosHeHne MpakTHYECKOi paboThI
Pemenue 3anau
MP18 Paznen 7. Tema 7.1 'Y cTHEIH ompoc, cobecemoBanue
TecTupoBanue
BrImosHeHne MpakTHYeCKOi paboThI
Pewenune 3anau
[IpenMeTHBIC
I1P601 Paznen 3. Tema 3.1 'Y CTHEIH orpoc, cobecemoBaHue
Paznen 4. Tema 4.2, 4.3 TectupoBanme




Peenue kelica

Harmncanne pedepara

BrImmotHeHE MPaKTHIECKOH pabOThI
Pemenue 3anau

I1P602 Pasgen 1. Tema 1.1 Y cTHBIH ompoc, codece0BaHne
Pasnen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.1 Pemenwne ketica
Paznen 7. Tema 7.1 Hammucanue pedepara
BrinosHeHre IpaKkTHYECKOH paboThI
Pewienue 3amau
Pemenne KOHTPOIHHOM PabOTHI
I1P603 Paznen 1. Tema 1.2 'Y CTHEIH ompoc, cobecemoBanue
Pasgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Hammucanne pedepara
BrImosHeHre PaKTHYECKOH paboThI
Pemenue 3anau
I1P604 Pasgen 3. Tema 3.1, 3.2 Y cTHBIH ompoc, codece0BaHne
Pasnen 4. Tema 4.1 TectupoBanue
BrimonHeHne mpakTHYeCKor paboThl
Pemenue 3anau
I1P605 Pasnen 2. Tema 2.1 Y cTHBIH ompoc, codece0BaHne
Paznen 3. Tema 3.3 TectupoBanue
BrimonHeHne mpakTHYeCKor padoThI
Pemenue 3anau
I1P606 Pasnen 2. Tema 2.1 Y cTHBIH ompoc, codece0BaHne
Paznen 3. Tema 3.2 TectupoBanue
Pasznen 4. Tema 4.2 Pertenue keiica
Pasnen 7. Tema 7101 Hammucanne pedepara
BeImosHeHHe TPaKTHYECKOH paboThI
Pemenue 3amnau
I1P607 Paznen 2. Tema 2.1 'YcTHBIN ompoc, codece0BaHne
Pasznen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue kevica
Hanucanue pedepara
BrImomHeHne MpakTHYECKOi paboThI
Perienue 3agau
[1P608 Pasnen 2. Tema 2.2 Y cTHBIH ompoc, cobeceoBaHne
Paznen 3. Tema 3.3 TectupoBanue
Pasnen 4. Tema 4.2 Pemenue kevica
Pasnen 5. Tema 5.1 Hanmcanue pedepata
BrImosHeHne MpakTHYECKOi paboThI
Pemenue 3anau
Pemenne KOHTPOIILHOM PabOTHI
I1P609 Pasnen 1. Tema 1.1 Y cTHBIH ompoc, cobeceoBaHne
Pasnen 2. Tema 2.2 TectupoBanue
Pasnen 3. Tema 3.1, 3.2, 3.3 Pemenue keiica
Pasznen 4. Tema 4.2, 4.3 Hanmcanue pedepata
Pasnen 5. Tema 5.1 BrinosiHeHne NpakTHYECKOH paboThI
Paznen 6. Tema 6.2 Pemenne 3amau
Paznen 7. Tema 7.1 Permenre KOHTPOIBHOU PabOTHI
I1P610 Paznen 2. Tema 2.1 'Y CTHEIH ompoc, cobecemoBanue
Paznen 4. Tema 4.2 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemenmne keiica

Harmncanne pedepara




BrInmonHeHHe TPaKTHYECKON PabOThI
Pemenue 3amau

I1Po11 Pasgen 6. Tema 6.1, 6.2 'Y CTHEIH ompoc, cobecemoBanue
Paznen 7. Tema 7.1 TectupoBanue

Pemenue keiica

Hamucanue pedepara

BrIrmotHeHNE MPaKTHIECKOH pabOThI
Pemenue 3anau

I1P612 Pasngen 4. Tema4.1,4.2,4.3 'Y CTHEIH ompoc, cobecemoBanue
Pasnen 7. Tema 7.1 TectupoBanue

PewieHue kelica

Harmmcanne pedepara

BrinonHeHne MpakTHYECKOH paboThl
Pewenue 3anau

Jlis OLEHKHM JIOCTHIKEHHUS 3allllaHUPOBAaHHBIX pPE3yJNbTaTOB OOYYEHHUs 1O MpeIMeTy
paszpaboTtan (HOHJ OICHOYHBIX CPEICTB IUIS MPOBEICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU
aTTecTaluu, KOTOpbIe IpUjiaralTcs K pabodeil mporpaMMe mpeaMera.



MHMHOBPHAYKHU POCCHHN
BJIAJIMBOCTOKCKHNU I'OCYJAPCTBEHHbLIM YHUBEPCUTET

@OH/1 OLICHOYHBIX CPEJICTB
IUISL IPOBEAEHUS TEKYLIETO KOHTPOJIS U MPOMEKYTOUYHOU aTTECTALUN

o y4eOHOMY MPEIMETY

I111.02 XUMUA

IMporpaMmsbl HOATOTOBKH CIICHUAJIMCTOB CPCAHCTO 3BCHA

35.02.12 CanoBo-napkoBO€ U JaHAIMAPTHOE CTPOUTEIHCTBO

dopma o0yyeHHs: OuHas

BJIAJIMBOCTOK 2022



1. O0uIne cBeeHUs

®onn oneHouyHBIX cpeAcTB (nanee — DPOC) mpenHasHayeH IS KOHTPOJS M OICHKH
00pa30BaTeNbHBIX TOCTH)KEHUH 00YJaOLIMXCs TI0 MPOrpaMMe Y4eOHOT0 IpeaMeTa « X UMHS»
®OC BxiIOYaAKOT B ce0 KOHTPOJIBHBICE MaTe€pUaibl JUIS MPOBEICHUS TEKYIIETr0 KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTAIlH TI0 MIPEIMETY, KOTOpasi MPOBOAUTCS B (hopme Ipyrue
dbopmbl  KOHTpOJISI/ M HEepeHITUPOBAHHOTO 3aueTa (C HMCIOJIB30BAHUEM OIEHOYHOT'O CpEJCTBA

BBIINTIOJIHCHUC TN

CBbMEHHBIX 33J]JaHUH, TECTUPOBAHUE).

2. Ilnanupyemble pe3yJbTaThbl O00y4YeHUs] 1O MpeaMeTy, oGecne4ynBaloIIne
pe3yJIbTaThl 0CBOEHHS 00pa3oBaTeIbHOM MPOrPaMMBbl

Kon pesynberaTta

HanmenoBanue pe3yibTaTta O6yq€HI/IH

o0OyueHus
JINYHOCTHbBIE

JIP01 c(OPMHPOBAaHHOCTh YYBCTBA TOPAOCTH M YBOKEHHS K HCTOPUM U JOCTHKECHUSIM
OTEYECTBEHHOM XUMHMYECKOH HAayKd; XHMHUYECKM TIpPaMOTHOE IOBEACHHE B
MpodeCCHOHANBHONW JAEATENPHOCTH W B OBITY NpU OOpallleHMH C XUMHYECKHMH
BEIIECTBAMU, MaTepUallaMH U IIPOLECCaMH

JIP02 FOTOBHOCTh K IPOJOJDKEHHIO 00pa30BaHUs M MOBBILICHUA KBaTH(UKALUU B U30paHHON
podeCCUOHANBHONW NEATEIBHOCTH M OOBEKTHBHOE OCO3HAHHE POJNIHM XUMHUYECKHX
KOMIIETEHIIUI B 3TOM

JIP03 CIOCOOHOCTh ~ HMCHOJB30BaTh JOCTH)KEHHUS COBPEMEHHOW XUMHYECKOH HAayKH W
XUMUYECKUX TEXHOJOTUH AJISl MOBBIIICHHUS COOCTBEHHOTO MHTEILICKTYAJILHOTO Pa3BUTHUS
B BEIOpaHHOH MPOQecCHOHATFHON AEITEIbHOCTH

JIP04 FOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHUIO U CaMOOOpPa30BaHUIO HA NPOTSHKCHUH BCEH
KU3HU

JIPOS c(OPMHUPOBAHHOCTb 3KOJIOTUYECKOW KYJIbTYphbl, MOHUMAaHUE BJIMAHUS COLMAIBHO-
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHOIN U COIMATIBHON Cpe/ibl, OCO3HAHHE
r100aJIbHOTO XapaKTepa KOJIOTHIEeCKUX MpodieM

JIP06 HENPUSATUE ACUCTBUM, IPUHOCSIINX BPEA OKPYKAIOIIEH cpesie

JIPO7 COBEPIICHCTBOBAHNUE  SI3BIKOBOM M  YMTATEIbCKOM  KYJIbTYpbl Kak  CpEICTBa
B3aMMOJCHCTBUS MEXILY JIIOJIbMH U IIO3HAHUS MHpa

JIP08 OCO3HaHUE LIEHHOCTH HaYYHOH JIE€ATEIBHOCTH, TOTOBHOCTh OCYILECTBIISTh MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO IESITEIbHOCTh MHANBHUIYaIbHO U B TPYIIIE

MeTanpeMeTHbIe

MPO1 YMEHHE CAaMOCTOSITEIbHO (POPMYIINPOBATh U aKTYaJIM3UPOBATh IPOOIIEMY, pacCMaTPUBATh
e€ BCECTOPOHHE, ONPENEIATh HEeNN ACSITeTbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX
OCTUKEHHSA, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBaTb COOTBETCTBHE
[PE3yJIBTAaTOB LENSIM, OLICHUBATh PUCKH MOCIIEACTBUMN EATENBHOCTH

MP02 BJIa/IeTh HABBIKAMH Y4eOHO-HCCIIE0BATENBCKON U MMPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspenieHus mpodiemM

MPO03 CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHS
[MPAKTUYECKUX 3a/1a4, IPIMEHEHHUIO PAa3TNIHBIX METOJIOB MTO3HAHMS

MP04 BIIAJIETh BUJAMHU JESTENBHOCTH IO IOJyY€HHIO HOBOTO 3HAHUS, €r0 HWHTEpIpETalnH,
peoOpa3oBaHUI0 U NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX CUTYalUsIX, B TOM YHCIIE IpU
CO3JIaHUM YYE€OHBIX U COLMAIBHBIX IIPOEKTOB

MPOS YMEHHE TIEPEHOCUTh 3HAHUS B II03HABATEIBHYI0 M IPAKTUYECKyI0 00jacTu
YKU3HEACSTETbHOCTH; HHTETPUPOBATH 3HAHUS M3 Pa3HBIX IIPEIMETHBIX 00JacTen

MP06 BJIAJICTh HAYYHBIM TUIIOM MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJOTUEH, KIHOYEBBIMU
[OHATHAMU U METOAAMU

MPO07 BBIIBUTaTh HOBBIE UICH, IIPEUIaraTb OPUTHHAIBHBIE IIOAXObI U PEHICHHUS




MPO08

BIIaJICTh HABBIKAMH TONy4eHUS WHQOOPMAlMKW W3 MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITETTFHO OCYIIECTBIISATh TIOWCK, aHAIM3, CUCTEMATH3alHI0 W HWHTEPIIPETAIIUIO
rH(OPMAITNHU Pa3TNIHBIX BUIOB U (OPM MIpEICTaBICHUS

MP09

BJIAACTh PAa3IMYHBIMU crocobaMu O6H_ICHI/IH n B33PIMO,I[CIZCTBPIH, APryMEHTUPOBAHHO
BCCTU AUAJIOT, YMCTb CMATYaTh KOH(I)J'II/IKTHBIC CUTYyaluu, pa3BépHyT0 W JIOTUYHO U3JiaraTb
CBOIO TOUKY 3pCHHA C UCIIOJIb30BAHUEM A3bIKOBLIX CPCACTB

MP10

IOHUMATh U UCIIOJIb30BATh ITPCUMYIIICCTBA KOMaHI[HOﬁ u HHILHBHI{yaﬂLHOﬁ pa6OTI)I

MP11

BBIOMpATh TEMATHKY M METOJbI COBMECTHBIX JEHCTBHI C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)JIOT0 YIeHa KOJICKTHBA, IPUHUMATH [IEJTH COBMECTHOM JIEATEIILHOCTH,
OpPTraHU30BBIBATE U KOOPJMHUPOBATH JIEHCTBUS 1O €€ MOCTHIKEHHIO: COCTABIISITh TUIAH
NCHCTBHIA, paclpeiesaTh POJIM ¢ YYETOM MHEHUN yYaCTHHKOB, 0OCYXIATh PE3YJIbTAThI
COBMECTHOM pabOThI

MP12

OIIEHMBATh Ka4eCTBO CBOETO BKIIJ[a M KAKIOTO yYaCTHUKA KOMAHABI B OOIINN Pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM, OCYIIECTBIIATh MMO3UTHBHOE CTPATETHIECKOE MTOBEICHUE
B PA3JIMYHBIX CUTYAIUSAX, IPOSABJISATH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIMATUBHBIM

MP13

CaMOCTOSITEIILHO OCYIECTBIIATh O3HABATEIBHYIO JEATSIBHOCTD, BBISBIATH MPOOJIEMEI,
CTaBUTh U (hOPMYJIUPOBATH COOCTBEHHBIC 33J[aud B OOpPa30BaTE/IbLHON NEATCIBLHOCTH H
JKH3HCHHBIX CUTYAIUSIX, CAMOCTOSTEIILHO COCTABIIATH TUIAH PEIICHUS TIPOOIIEMBI ¢ YIETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHUHN

MP14

CH0COOCTBOBATh (POPMHUPOBAHUS U MPOSIBICHUS IIUPOKON SPYIULMU B Pa3HBIX 00JACTIX
3HAHWI, TOCTOSHHO MOBBIIATH CBOM 00pa3oBaTebHBIN U KyJIbTYpPHBIH YPOBEHb

MP15

YMCHHUC OaBaTb OLCHKY HOBBIM CUTyallUdAM, BHOCUTH KOPPEKTHUBBI B ACATCIBHOCTD,
OLICHMUBATb COOTBCTCTBUC PE3YJILTATOB LEC/IAM

MP16

CIOCOOHOCTH TIOHMMATh CBOE SMOILIMOHANBHOE COCTOsIHUE, BUAEThH HATIPABICHUS Pa3BUTHUS
COOCTBEHHOH 3MOITMOHANBHOI c(hepsl, ObITh YBEpEHHBIM B cebe

MP17

CIIOCOOHOCTh IMOHHMATh OMOIIMOHAJIBHOC COCTOAHUC JApYIrux, YUYUTbBIBATH Cro IIpHU
OCYIICCTBJICHNN KOMMYHHUKAIIUH, CIIOCOOHOCTH K COYYBCTBUIO U COICPCIKUBAHUIO

MP18

CHOCOOHOCTh MPUHUMATH CE0sl, TOHUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA, IPUHUMATh
MOTHBBI W apryMeHTHl JAPYTHX JOJell TpH aHaiu3e pe3yibTaToB JesITEeIbHOCTH,
[pU3HABaTh CBOE MPaBO M MPaBO APYIHX JIOJeH Ha OmMOKH, pa3BUBATh CIIOCOOHOCTH
[MOHMMAaTh MHUP C MIO3HLUU IPYrOro 4eJoBeKa

NnpeaAMeTHbLIC

11P001

c(hOpMHPOBAaHHOCTh MIPEJICTaBJICHUI: 0 XUMHYECKON COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpPA, POJIM XMMHMM B IIO3HAHUU SIBIICHUW INPUPOJBI, B
(hOopMHUPOBaHUH MBILIUICHHS U KYJIbTYpBI JHYHOCTH, €€ ()YHKIIMOHAIEHOW TPAMOTHOCTH,
HEOOXOIMMOMN Ul peIIeHUs NPAaKTHUYECKUX 3a1a4 M HKOJOTHMYECKHM OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IIPUPOJHOM Cpesie

11P602

BJIAJICHUE CHUCTEMOM XMMHMYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAlOIIHe
MOHATHS(XUMHUYIECKH DJIEMEHT, aToM, JJIEKTPOHHAs 000j0YKa aroma, s-, p-, -d-
SJIEKTPOHHBIE opouTamu aTOMOB, HOH, MOJIEKYIIa, BaJICHTHOCTD,
SIEKTPOOTPULIATELHOCT, CTENEHb OKHUCICHUS, XUMHUYECKas CBSI3b, MOJIb, MOJSpPHAs
Macca, MOJISIPHBIH 00BEM, YIJICpOAHBIN CKejleT, (pyHKIHOHAabHAs TpyIa, paaukal,
W30MEpHUsI, TOMOJIOTHYECKUNA  PpSANl, TOMOJIOTH, VIIEBOAOPOIBI, KHCIOPOA- |
a30TCOepIKAIIUE COCAUHEHUs], OMOJIOTHMYECKA aKTHUBHBIEC BEIIeCTBA(YTIICBOMBI, KHUPHI,
Oenku), MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIC COCIUHEHUS,
KpUCTAJUTMUECKasl ~ pemiéTka, THIBI XAMHYECKMX  peaknuid  (OKHCIHUTEIhHO -
BOCCTaHOBUTEIIbHBIC, DK30- M 3HJOTEPMHUYECKUE , PEaKIMM MOHHOTO OOMEHa), pacTBOp,
SJIEKTPOJUTHL, HEANIEKTPOJNUTHI, SICKTOPOJIUTHYECKAass OUCCOLUAIUS, OKHUCIUTENb,
BOCCTAHOBHUTENH, CKOPOCTh XUMHUYECKON PEaKIMi XUMHIECKOE PABHOBECHE), TEOPUHU H
3aKOHBI(TEOPUS XUMHUYECKOTO CTPOEHHWs opraHmdeckux BemectB A, M, bytmeposa,
TEOpUsI DACKTPOIUTUUECKON aucconuanuu, nepuoauueckuii 3akon .M. Mennenees,
3aKOH COXPaHCGHHWS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHHA S3BIK XUMUH,
(hakTONOTHYECKNE CBENCHHUS O CBOWMCTBAaX, COCTaBEe, IIONYYCHHS M 0O€30mMacHOM
VCIIOJIb30BAHUM BAXXHEHIINX HEOPraHWYECKMX M OPraHMYECKUX BEIISCTB B OBITY U

HpaKTI/I'{eCKOﬁ JACATCIBHOCTH 4YCJIOBCKA




11P603

YMCHHUC BBIABJIAATH XApPAKTCPHBIC TPHU3HAKU W B3aUMOCBA3b HU3YUYCHHBIX HOHHTHﬁ,
IIPUMCHATb COOTBETCTBYIOIIHUE TIOHATHUA TMPH OIMCAHUMU CTPOCHHUA U CBOKCTB
HCOPTraHUYECCKUX U OPraHUYCCKUX BEHICCTB U UX npeBpameHHﬁ; BBISIBJIATH B3aUMOCBA3b
XUMHYCCKUX 3HAHUN C TMOHATHSAMHU H MNPEACTABJICHUAMU APYTHUX C€CTCCTBCHHOHAYYHBIX
MIpECaAMCTOB

11P604

YMEHUE UCTI0NH30BAaTh HAMMEHOBAHUS XUMHUUECKUX COSTUHEHUN MEXIYHAPOIHOTO COI03a
TEOPETHYECKON W TPHUKIATHOW XUMHH ¥ TpPUBHAJIbHBIE HA3BaHUSA BaKHEHIINX
BELICCTB(ATUIICH, AallCTUJICH, DIIMLEPHH, (eHos, (OopMaNblerus, yKCycHas KHJIOTa,
CJIMIVH, yTapHBINA Ta3, YICKUCIBIN Ta3, aMMHAK, FallIEHHASI U3BECTh, HETAIIIEHHAS U3BECTH,
[MUThEBAsI COJa W JPYTUX), COCTaBISITH (DOPMYINIbI HEOTAaHWYECKHX M OPraHMYeCKUX
BEIIECTB, YPABHEHHS XWMHUYECKHX PEaKIUil, OOBICHATh WX CMBICI; ITOATBEPXKIATh
XapaKTEpPHbIE XUMHYECKHE CBOMCTBA BEHIECCTB COOTBETCTBYIOUIUMHU 3KCIEPUMEHTAMH U
3amuCsIMU YPaBHEHUN peakuui

IP60S

YMEHHE YCTaHABJIMBATh MPUHAJIEKHOCTh U3YUEHHBIX HEOPTAHUYECKUX U OPraHUYECKHUX
BEILIECTB K ONPEACIEHHBIM KJIacCaM U CPYIIaM COSAMHEHHM XapaKTepU30BaTh UX COCTaB
Y BaKHCUIIIME CBOWMCTBA; ONPECIISATh BUIABI XUMUUECKUX CBS3CH (KOBaJICHTHAs, HOHHAS,
MeTaUTMuecKasi, BOJOPOJHAs)), THIBI  KPUCTAUIMYECKUX  PEMIETOK  BEIIECTB;
KJIACCU(UIPOBATh XUMHUECKHE PEAKIIUU

11P606

BJIaJICHUEC OCHOBHBIMU METOJIAMH HAYYHOTO ITO3HAHMS BEHIECTB M XUMHUYECKUX SIBJICHHUI
(mabiromeHne, 3MEpEeHNe, IKCIEPUMEHT, MOJISTTHPOBAHIE)

I1P007

YMEHUE MPOBOAUTH Pacuérbl MO XUMHYECKHM (OpPMyJiaM M YPAaBHEHHSM XHMHUYECKHX
peaknuii ¢ MCIONb30BaHWEM (U3UYECKUX BEIUYMH, XapaKTEePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00béMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA
BEIECTBA; HCIONB30BATh CHCTEMHBIE XVUMHUYECKUE 3HAHUS U NPUHATHS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIMX, CBI3aHHBIX C BEUIECTBAMU U X IMPUMEHEHUEM

I1P608

YMEHHE IUIAHUPOBAaTh M BBINOJHATh XMMHYECKHI SKCIIEPUMEHT (TpEeBpaLIeHUS
OpPraHWYECKUX BEIIECTB NMPH HAarpeBaHHUHM, MOJIYUYCHHUE 3TUICHA U U3yUEHHUE €ro CBOICTB,
KAueCTBCHHBIC PEAaKIMH Ha albAETHABI, KpaxMall, YKCYCHYIO KHCJOTY; JAEHATypauus
OEJIKOB NpPH HarpeBaHUM, LIBETHHIE PEAKLUUH OEJKOB; NMPOBOIUTH PEAKLIUH HOHHOTO
oOMeHa, ONpeNeNiTh cpely BOTHBIX PAacTBOPOB, KAUeCTBEHHBIE PEAKIMU Ha CyIbQaT-,
KapOOHAT- U XJIOPUA-aHHOHBI, Ha KATHOH aMMOHHUS; peIllaTh SKCIEPUMEHTAIbHBIC 3a/1a41
mo temaM «Metawb» M « Hemeramisly) B COOTBETCTBHMM C NPAaBUJIAMH TEXHUKHU
Oe30macHOCTH NpH OOpAIEHHH , BEINECTBAMHM M JIAOOPATOPHBIM 00OpPYIOBaHUEM;
[PECTaBISITh Pe3yabTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alHCH ypaBHEHUH
COOTBETCTBYIOIINX PEAKLMI U GOPMYJIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

11P609

YMEHHE aHaJIM3UPOBaTh XUMHUYECKYI0 HH(POpPMALMIO, TONyYaeMyl U3 pPas3HbIX
HCTOYHUKOB (CPEACTB MaccoBOi nHpopmanuu, cetb HTEpHET 1 Apyrue)

11P610

yMEeHHE COOIOAAaTh IMpaBHJIa IKOJOTHYECKH IIeTIecO00pa3HOrO MOBEIEHUS B OBITY U
TPYIOBOM NEATEIHLHOCTH B IEJISIX COXPAHEHUS CBOETO 3J0POBBSI M OKPY’KAOIICH CPEIIbI;
YUUTHIBATH OMACHOCTb BO3JCUCTBUS Ha >KUBBIE OPraHU3Mbl ONpENEIEHHBIX BEIIECTB,
[MOHUMAsl CMBICII TTOKAa3aTesis MpeAeabHON T10MyCTUMON KOHLIEHTPAIUI

I1Po11

YMCHUC NPUMCHATL 3HAHUSA 00 OCHOBHEIX AOCTYIHBIX MCETOJaX IIO3HaHHA BCIICCTB U
XUMHYCCKHUX SIBIICHHI JUIA o6y11a}oumxc;[ C OI'paHUYC€HHBIMU BO3MOXXHOCTAMU 310POBbA

11P612

YMEHHE HCIIOJIb30BaTh pelibe(hHO TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins ans 3anvcu

XUMHUYCCKUX (POPMYIT JUIS CIIETIBIX U CJIA00BUISIINX 00yYarOIUXCs




3. CooTBeTcTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMBIM pe3yJabTaTaM 00y4YeHusl
3.1 CpeacrBa, npuMeHsieMble J1JI51 OlIEHKH YPOBHS TE€OPEeTHYECKOIl MOAT0TOBKHU

Kpatkoe
HaMMCHOBAHHE
paznena (Moys) /
TEMBI TIpeIMETa

Kon
pesynbTara
00y4eHus

Iloka3arenb oBlageHus
pe3ynbTaTaMu O0y4ICHHS

HaunmenoBanmne o1ieHOYHOTO
CpEACTBA U MPEJICTABICHUE €T0 B
DOC

Texymmi
KOHTPOJIb

IIpomexyrounas
aTTecTanus

Paznen 1. OCHOBBI CTpOECHUS BEIIECTBA

Tema 1.1. Ctpoenue
aTOMOB XHUMHYECKHX
DJIEMCHTOB U
npupona
XUMHUYECKOMN CBI3HU

JIP0O2

CnocoOHOCTh 0CO3HABATh
CBOU KOHCTHUTYIIHOHHBIE
MpaBa U 00sI3aHHOCTH,
YBaKEHHE 3aKOHA U
MIPABOIIOPSIIKA B
nH(pOpMaIMOHHOM cdepe

JIPO4

Cr1ocoOHOCTh
copmMHupOBaThH
HPABCTBCHHOE CO3HAHHME,
TUYECKOTO ITOBEIECHUS C
HCIIOJIb30BAHUEM
WH(pOPMAIIMOHHO-
KOMMYHUKAITHOHHBIX
TCXHOJIOTHI

MPO03

CnocoOHOCTh CTaBUTH U
(dhopMynupoBath
cOOCTBEHHBIC 3a/1a41 B
o0pa3oBaTenbHOI

e TSIIbHOCTH U
YKU3HCHHBIX CHUTYaLUAX JUIs
peIIeHuUs
WHGOPMAIIMOHHBIX 33724

I1P602

CnocoOHOCTb BIAAEThH
CUCTEMON XMMHUYECKHUX
3HaAHUM, KOTOpasl BKJIKOYAECT:
OCHOBOIOJIAraroIme
MOHATHS(XUMHUECKUI
DJIEMEHT, aToM,
DIIEKTPOHHAS 000JI0YKa
aToMma, s-, p-, -d-
HIIEKTPOHHBIE OpOUTATIN
aTOMOB, HMOH, MOJIEKYJIa,
BaJICHTHOCTb,
PIIEKTPOOTPHULATEIBLHOCTb,
CTETeHb OKUCIICHUS,
XUMHUYECKas CBA3b

Bomnpocs! qis
cobeceroBaHUS
(m. 5.1, Bompochl
1-5), Tema 1.1
Pedepar 1
(n.5.2)

Bomnpocsl Tecra 1-
11 (m. 6.1)
Keiic No2 (11.6.4)

Bomnpocsl Ha
cobecenoBanue 20,
21,22, 25(m. 6.3)

Tema 1.2.
[Tepuoanueckuit
3aKOH U Ta0IHIIa
J1. 1. MenneneeBa

JIPO1

CnocoGHOCTh
(hopMHpOBaTh YYBCTBO
TOPJAOCTH M YBOKCHHUS K
VCTOPUU U TOCTHXKEHUSIM
OTEYECTBEHHOMN
XMMHYECKON HAYKH;

XUMHUYCCKU I'PAMOTHOC

Bomnpocel n
3aaHus IS
co0eceIoBaHNsA
(m. 5.1, BompockI
1-5), Tema 1.2

Bomnpocs Tecta 12-
27 (1. 6.2);
Ketic Nel (1. 6.4)




[MOBEICHHE B
podeccrnoHaIbHOM
NEeSITEIbHOCTH U B OBITY
pu 0OpaIIeHUH C
XUMHUYECKUMHU
BEIIECTBAMHU, MaTepHUaIaMu
U IIPOLIECCAMU;

JIP0O4

CnocoO6HOCTh U TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
[POTS)KEHUU BCEU KU3HH;

MP04

CnocoOHOCTBE BIIAZIETH
BUIAMHU JEATEIIBHOCTH 110
[MOJIYICHUIO HOBOTO 3HAHUS

MPO06

CnocoOHocTh hopmu-
POBaHME HAYYHOT'O TUIIA
MBbBIIJICHU A

MP11

CrniocoOHOCTB BEIOUPATH
TEMAaTHUKY U METOJIbI
COBMECTHBIX ACHCTBUH C
YIETOM OOIIUX WHTEPECOB U
BO3MOXXHOCTEHN KaXKJ10I0
YIeHA KOJUICKTUBA,
[IPUHUMATH LEIU COBMECTHOM
e TeNbHOCTH,
OpTaHU30BHIBAThH U
KOOPAMHHUPOBATH AEUCTBUS 110
€€ JOCTUKEHUIO: COCTABIISITH
[JIaH JICUCTBUI, pacpelessiTh
pOJIH ¢ yYETOM MHEHUI
YYaCTHUKOB, 00CYXaTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P603

CnocoGHOCTh
c(hOopMUPOBAHHOCTH
YMEHHI BBISBIISITh
XapaKTepHBIC TPU3HAKA U
B3aMMOCBSI3b U3YUEHHBIX
[MOHSITHH,

Bomnpocs! Ha

cobecenoBanue 23-
24(6.3)

Paznen 2. Xumuueckue peakiyu

Tema 2.1. Tunel
XUMHYECKUX
peakuun

JIP02

CnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJDKEHHTO
00pa30BaHUs U TOBBIIICHUS
KBaJIM(DUKAIIY B
n30paHHON
po¢ecCuoOHATBHON
NEATeIIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
PO XUMHUYECKUX

KOMIIETCHIINHA B 3 TOM

Bomnpocel n
3aaHus s
co0eceoBaHus
(1. 5.1, Bompockl
1-6), Tema 2.2

Bompoce! Tecta 28-
36 (1. 6.2)

Bomnpoc Ha
cobecenoBanme
27(6.3)




JIPO3

CrnocoGHOCTh
MCIIOJIb30BATh JOCTUKCHUS
COBPEMEHHON XMMUYECKOI
HAyKU 1 XUMUYECKUX
TEXHOJIOTUH I
[MOBBIIIICHUS] COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
podecCuOHAITBHON
NeSTEIbHOCTH

JIPO4

CriocoOHOCTh ¥ TOTOBHOCTb
K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[POTSKEHUU BCEH KU3HU

MP04

CrocoO6HOCTh BIIAJIETh
BUJIAMU JICATEIBHOCTH TI0
[OJIYYCHHUIO HOBOT'O 3HAHHMS,
€ro MHTEPIIPETAIIH,
MpeoOpa30BAHUIO U
[IPUMEHEHHIO B Pa3JINYHBIX
y4eOHBIX CHUTYAIUsX, B TOM
YKCIIC TP CO3/IaHUM
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB

MPO5

CriocoOHOCTh U YMEHHE
IICPCHOCUTL 3HAHHA B
MO3HaBaTEIbHYIO U
MPaKTUYECKYIO 00JaCTH
KH3HEACSATEIILHOCTH;
MHTCTPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOnacreit

MP12

CnocobHoCTh OLICHUBATh
KauecTBO CBOErO BKIaga W
KaXXI0TO Y4YaCTHUKAa KOMAaH/bI B
o0muit pe3ynapTat o
pa3paboTaHHBIM KPUTEPHSIM,
OCYILECTBIISTh MO3UTHBHOE
CTpPaTern4eckoe IOBEICHUE B
pa3IMYHBIX CHUTYaLHUsIX,
[POSIBIISATH TBOPYECTBO u
BOOOpaXeHUE, OBITH
HHULMATHBHBIM

I1P605

CrocoOHOCTh U yMEHHE
yCTaHaBJIMBATh
MPUHAIC)KHOCTh
3y4YEHHBIX
HEOPTraHUYECKHUX 1
OpPraHUYECKUX BEILIECTB K
OIpPEIEIIEHHBIM KJIaccaM U
rpyInmnam COeIuHEHHUI
XapaKTEpPU30BaTh UX COCTAB

1 BaKHEHIIINE CBOMCTBRA;




OTIpEeEIISATH BUIbI
XUMHYECKUX CBS3EH
(xoBaJIeHTHAas!, HOHHAS,
MeTaJUITnYecKas,
BOJIOPOHAS)), THUIIBI
KPUCTAIUIMYECKUX PEIETOK
BEILIECTB;
Ki1accu(UIIUpPOBaTh
XUMHYECKHE PeaKIuu

ITP606

CnocoOGHOCTh U BlIaJIcHUE
OCHOBHBIMH METOJIAMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKUX
sIBJICHUH (HaOt01eHue,
W3MEPEHUE, SKCIICPUMEHT,
MOJICIIUPOBAHNE)

I1P607

CriocoOHOCTh U yMEHUE
[IPOBOJIUTH PACUETHI 110
XUMAYECKUM (OopMyIaM 1
YPaBHEHUSIM XUMHUYECKUX
pEaKUrii C HCTIOJIb30BAHUEM
(U3MYECKUX BEJTUYHUH,
XapaKTEepU3YIOIINX
BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3zoB, KOJJM4ECTBA
BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE
3HAHUS JUISl IPUHATHS
pELIeHN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMHU U
X IPUMEHEHUEM

I1P610

CrocoOHOCTh U yMEHUE
co0Jro1aTh MpaBuiia
HKOJIOTUIECKU
LeN1eCO00Pa3HOro
[MOBEICHUS B OBITY U
TPY/IOBOU JAEATEIBHOCTH B
[eNISIX COXPAHEHUS CBOETO
30POBBS U OKPYXKAIOLIEH
Cpensl;

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX TO3HAHUS
BEILECTB U XUMHYCCKUX
SIBJICHUH 111 00ydJaromumxcs
C OrpaHUYCHHBIMU
BO3MO>KHOCTSIMH 37I0POBBSI




Tema 2.2.
DIIEKTPOIH-
THYECKas
MCCOLIMAIUS U
WOHHEIN 00MeH

JIPO3

CIIOCOOHOCTH UCTIOJIb-
30BaTh JOCTUKCHHUS
COBPEMEHHON XMMUYECKOI
HAyKU 1 XUMUYECKUX
TEXHOJIOTUH I
[MOBBIIIICHUS] COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
podecCuOHAITBHON
NeSTEIbHOCTH

JIPO4

CIOCOOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
camM000pa3oBaHMIO Ha
[POTSKEHUU BCEH KU3HU

JIPO8

CrocoOHOCTb OCO3HAHUSI
[IEHHOCTH HAYyYHOH
NCATCIIBHOCTHU, TOTOB-HOCTh
OCYIIECTBIISITH MPOCKTHYIO
W UCCIIEJI0-BaTEIbCKYIO
N1EeATENb-HOCTh
WHIUBUIYAJIIBHO U B IPYIIIIE

MPO02

Cr1ocoOHOCTD BIIAACTh
HaBbIKaMU y4eOHO-
HCCIICIOBATEIBCKON 1
[IPOEKTHOM JeATeIbHOCTH,
HaBBIKaMU Pa3peIIeHU
npobiem;

MP09

Cr1ocoOHOCTE BIaACTh
Pa3IMYHBIMH CTIOCO0AMU
00IIIEHNs U B3aUMOJIEH-
CTBUSI, apTYMEHTHPOBAH-HO
BECTH JIHAJIOT, YMETh
CMSTYaTh KOH(QIUKTHBIC
CUTYAaIlUH;

MP11

CnocoOHOCTH BBIOMpATH
TEMAaTUKy U METOIbI
COBMECTHBIX JIEUCTBHI C
y4ETOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEH KaXKI0ro
JJIeHA KOJIJICKTHBA,
MPUHUMATD LIETTH
COBMECTHOI JICITEIbHOCTH,
OpTaHU30BBIBATH U
KOOPAMHUPOBATH JIEUCTBUS
110 €€ TOCTUIKECHUIO:
COCTAaBIIATH MJIaH JICHCTBUIA,
pacnpenenaTb poju ¢
y4E€TOM MHEHUU
YY9aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM

paboThI

Bomnpocel u
3aJaHus Ui
cobece0BaHUs
(1. 5.1, BompocCHI
1-4), Tema 2.2
Pecdepar 2 (1.
5.2)

Bomnpocs Tecta 37-
47 (n. 6.2)

Bomnpoc Ha
cobecenoBanue 26,
31, 32(m 6.3)




ITP608

CnocoOHOCTh U YMEHUE
[JIAHUPOBATH U BBITIOTHSATH
XUMHUYECKHUI SKCIIEPUMEHT,
[IPOBOJUTH PEAKIIUN
HOHHOI0 0OMeHa,
OTIPEACIISATH CPEy BOAHBIX
[PacTBOpOB, KaUe€CTBEHHBIE
peakiuu Ha cynabgaT-,
KapOOHAaT- U XJIOPHI-
AQHUOHBI, HA KATUOH
aMMOHHSI; peIiaTh
DKCIIEPUMEHTAIILHBIC
3amauu 1o remaM «Me-
Tajuiel» U « Hemeran-nbi»)
B COOTBETCTBUHU C
MpaBIJIAMU TEXHUKH
0€301acCHOCTH

I1P609

CrniocoOHOCTh U yMEHUE
aHAJIM3UPOBATh XUMHU-
YECKYI0 HH(OPMAIIHIO,
[OJTy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOM nH(popmanuy,
ceTb MHTEpHET U Apyrue)

KoHnTponbHas
pabota Nel.

Samanusg KP Nel
(m.6.1)

Pa3znen 3.CTpoeHue U cBOKWCTBAa HEOPTAHMYECKUX BEILIECTB

Tema3. 1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BCIICCTB

JIP02

CnocoOHOCTh ¥ TOTOB-
HOCTB K ITPOJIOJDKECHUIO
00pa3oBaHMs U MOBBIIIIE-
HUS KBaTU(UKAIIUU B
n30paHHO# Tpodeccro-
HaJILHOH JIeATEIIbHOCTH

JIPO8

CriocoOHOCTh U 0CO3HA-HUE
LICHHOCTU HAay4YHOU
NesITeIbHOCTH,TOTOBHOCTD
OCYILIECTBIIATH MPOEKT-HYIO
1 UCCIIEZIOBATEb-CKYIO
NESTEIbHOCTD
WHIUBUAYAIbHO U B
rpyme.

MPO8

CniocoOHOCTH BIAACTh
HABBIKAMU TOTYYCHHS
nH(pOpMaLuU U3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTEIIEHO
OCYIIECTBISThH TIOUCK,
aHaJIn3, CHCTEMAaTH3AIHIO ’
WHTEPIPETAIIIO

nH(OpMAaLIUY Pa3TUYHBIX

Bomnpocel n
3aaHus IS
co0eceoBaHus
(1. 5.1, BompocCHI
1-5), Tema 3.1
Pedepar 5
(m.5.2)

Bompocs! Tecta 48-

62 (1. 6.2)
Bomnpoc Ha

cobecenoBanue 33(

m6.3)




BHJIOB U (hopm
[PEICTABICHUS

MP09

Cr1ocoOHOCTD BIaACTh
pa3IMYHBIMHU CIIOCOOaAMU
OOIIIeHHUs U B3aUMOICH-
CTBHUSI, apTYMEHTUPOBAH-HO
BECTH JIHAJIOT, YMETh
CMATYATh KOH(MIUKTHBIC
CUTYAaLlUH, pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO
TOYKY 3pEHUS C UCTIOJIb-
30BAHUCM SI3LIKOBBIX
CpEICTB

MP12

CrnocoOHOCTh OLICHHBATH
Ka4yeCTBO CBOETO BKJIA/Ia U
Ka)KI0TO YU4aCTHHKA KOMAaH/IbI B
001U pe3yapTat mo
pa3pabOTaHHBIM KPUTEPHUSIM,
OCYILECTBIISTH MO3UTHBHOE
CTpaTern4ecKoe MOBEACHHE B
Pa3IHYHBIX CUTYALUAX,
[POSIBIISATE TBOPYESCTBO H
BOOOpaXkeHHE, OBITh
HHAIIATHBHBIM

I1P602

CriocoOHOCTH U BiaJIeHUE
CUCTEeMON XMMHUYECKUX
3HaHUH, KOTOpasi BKJIIO-
4aeT: OCHOBOIIOJIAraoIne
MOHATHS(XUMUYECKUM
DJIEMEHT, aTOM,
PIIEKTPOHHAs 000JI0YKa
aToma, s-, p-, -0-
RIIEKTPOHHBIE OPOUTATIN
aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOT-
pULIATETBbHOCTh, CTETIEHb
OKHUCJICHUS, XUMUYECKast
CBS3b, MOJIb, MOJISIPHAs
Macca, MOJSIPHBIN 00BEM,
KpUCTAJUTNYECKask PeIIET-
Ka, TUITHl XUMHUYECKUX
peakiuil (OKUCIUTETBHO -
BOCCTaHOBUTEJbHbIE, 9K30-
1 SHJOTEPMUUYECKHE ,
[peakI HOHHOTO 0OMe-
Ha), pacTBOP, JIEKTPOIH-
ThI, HEOJIEKTPOJIUTHI,
PIEKTOPOIUTHYECKAS
nUcCOLUaIusl, OKMCITU-
T€Jb, BOCCTAHOBUTE!Ib,
CKOpPOCTh XUMHYECKOU
pEeaKIu, XUMUYECKOe
paBHOBECHE, TEOPUH U
3aKOoHbl. Teopus




PIIEKTPOIUTUUECKON
TUCCOIMAIIMH, TIEPUOIU-
yeckuil 3akoH JI.1.
Meneneen, 3aK0OH
COXpaHEHHUs MacCHI.

I1P603

CriocoOHOCTh U yMEHHE
BBISIBJIATH XapaKTEPHBIC
[IPU3HAKU U B3aUMOCBS3b
V3y4YEHHBIX IIOHATHH,
[IPUMEHATh COOTBETCTBY-
FOLLME TIOHATUS IIPU
OIMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX U
OpPraHUYECKHUX BEILECTB U
VX NpEBPALLECHUN;

I1P604

CriocoOHOCTb U YMEHHE
MCII0JIb30BaTh HAUMEHO-
BaHUSI XUMHUYECKUX
COEIMHEHMI 110
HomeHknarype IUPAC.

I1P609

CriocoOHOCTh U yMEHHE
AHAJIM3UPOBATb XUMU-
4EeCKY0 MH(pOpMaLHIO,
[10JIy4aeMYI0 U3 pPa3HbIX
MCTOYHUKOB (Cpe/ICTB
MaccoBOW MH(popMalu,
ceTb IHTEpHET U ipyrue)

Tema 3.2. dusuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEICCTB

JIP0O2

CnocoOHOCTH K MPOJI0JI-
KEHHI0 00pa30BaHus U
MOBBIIICHUS KB (DUKAITIH
B U30paHHOM Mpo-
(heccuoHaTbHOM JESITENb-
HOCTH

JIPO3

CnocoOHOCTh K HCIOIIb-
30BaHUIO JOCTHKEHUN
COBPEMEHHON XUMUYEC-KOI
HayK{

Bomnpocsl u

JIP0O4

CnocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH KUZHU

JIPO8

CrocoOHOCTh U 0CO3HA-HUE
LICHHOCTU HAay4YHOU
NesITeIbHOCTH, TOTOB-HOCTh
OCYILIECTBIIATh IPOEKTHYIO
1 UCCIIEZIOBA-TEIbCKYIO
NESTEIHOCTD

MPO03

C11ocoOHOCTB ¥ TOTOB-
HOCTB K CAMOCTOSITENb-
HOMy HOI/ICKy METOO0B
pEIICHUS MPAKTHYECKUX

3aIaHus IS
cobece10BaHUS
(m. 5.1, Bompochl
1-4), Tema 3.2
Pedepar 4 (1.
5.2)

Bomnpocsl Tecta
63-76 (1. 6.2)

Bomnpocs! Ha
cobecenoBanue
35-41( 6.3)




3aaa4, IPUMCHCHUIO
PAa3JIMYHbIX METOJ0B
I103HaHUA

MPO06

CriocoOHOCTb BIaJETh
HayYHbIM TUIIOM MBIILIC-
HUS, BJIa/IETh HAyYHOU
TEPMUHOJIOTUEN, KITH0Ye-
BbIMU OHATUSMU U
MCTOJaMH

MPO7

CrocoOHOCTH K MPOJI0JI-
YKEHUIO0 00pa3oBaHus U
MMOBBILICHUS KBATU(PUKA-
1MW B U30paHHOI Mpo-
(hecCHOHAIBbHOM JIesATEIIb-
HOCTHU

I1P603

Crioco6HOCTH (hopmupo-
BaTh YMCHUSI BBISBIIATh
XapaKTepHbIC MPU3HAKU
B3aMMOCBSI3b H3y4YCHHBIX
MOHSTHH,

I1P604

CnocoOHOCTh U yMEHUE

HCIIOJIb30BaTh HAUMEHO-
BaHHs XMMHYECKHUX COe-
MMHEHUH 110 HOMEHKJIa-

Type IUPAC

ITP606

CnocoOHOCTh K BIAJCHUIO
OCHOBHBIMH METOIaMU
HAYYHOTO TIO3HAHUS
BEIIECTB M XUMHUYCCKUX
sBIIeHUH (HaOII0eHME,
HW3MEpEeHUE, SKCIIEPUMEHT,
MO/JICJIIMPOBAHHE)

I1P609

CrocoOHOCTE
aHAJTU3UPOBATh
XUMHAYECKYI0 HHPOPMAIIUIO

Tema 3.3.
Wnentuduxamms
HEOPTaHHMYECKUX
BEILIECTB

JIPO3

CnocoOHOCTh HCTIONb-
30BaTh JIOCTUKEHUS
COBPEMEHHON XMMHUYEC-KOI
HayK{d U XUMHUYECKUX
TEXHOJIOTH JIJIs1 TOBBIIIIC-
HUSI CBOETO YPOBHS

JIPO7

CriocobHOCTB U COBEp-
[IICHCTBOBAHUE SI3BIKOBOM 1
YUTATENIbCKOM KYIbTY-pbl
KaK CpPeJICTBA B3aHMO-
NeMCTBUS MEXKAY JIIOJBMH U
[MO3HAHUS MHUpa

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOATENBHO (hOopMy-
JINpOBATh U aKTyaau3u-

poBaTh IpodJIemMy, pac-

Bomnpocsl u
3alaHus IS
cobece10BaHUS
(. 5.1, Bompochl
1-4), Tema 3.3

Bomnpocs! Tecta 77-
101 (m. 6.2)




CMaTpHUBAaTh €€ BCECTO-
pOHHE,

MPO03

CrocoOHOCTb U TOTOB-
HOCTH K CAMOCTOSTEIIb-
HOMy HOI/ICKy METOO0B
PEIICHUS TPAKTUICCKUX
3a1a4,

ITP605

CnocoOHOCTh U yMEHHUE
YCTaHABJIMBATH IPUHA-
JIEKHOCTh U3YUYEHHBIX
HEOPraHUYECKUX U Opra-
HUYECKHMX BEIECTB K
ONpeACIEHHBIM KJIaccaM U
rpyIIaM COeAUHEHUN
XapaKTEPU30BaTh UX COCTAB
1 BaKHEWILINE CBOMCTBA;

ITP608

CriocoOHOCTb U YMEHHE
[UTAHUPOBATH U BBITIOJI-HSTh
XMMHUYECKHI IKCIIe-PUMEHT
(npeBpaiteHus
OpPraHMYECKUX BEIIECTB
[P HArPEeBaHUH, MTOITY-
YeHUE YTUICHA U U3yde-HHe
€ro CBOMCTB, KAUECTBECHHBIEC
peaKIMK Ha aJIbJAETHIbl,
KpaxMall, yKCYCHYIO
KHUCJIOTY; A€HaTypauus
OeJIKOB IIPU HarpeBaHUH,
[IBETHBIE PEAKIIMH OENKOB;

[1P609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh XUMU-
YECKYI0 HH(POPMAILIHIO,
[10JIy4aeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpECTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

KoHTponbHas
pabGota Ne2.

Saganus KP Ne2
(m.6.1)

Paznen 4. Ctpoenue

U CBOICTBa O

PraHn4CCKUX BCHICCTB

Tema4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpTaHHYECKUX
BEILIECTB

JIPO1

CrocoOHOCTh K XUMHYECKHU
rPaMOTHOMY TOBEJICHUIO B
po¢ecCuoOHATBHON
NesTeNb-HOCTU U B OBITY
pu oOpalie-Huu ¢
XUMHYECKHMH Belle-
CTBaMH

JIPO3

CrnocoGHOCTh
HCITIOJIb30BaATh JOCTHUKCHUA
COBPEMEHHON XMMUYECKOI
HAaYKH IJId ITOBBIIICHUA

CBOETO YPOBHS

Bomnpocsl u
3alaHus IS
cobece10BaHUS
(. 5.1, Bompochl
1-7), Tema 4.1

Bomnpocsl Tecta
102-111 (1. 6.2)
Keiic 3 (11.6.4)

Bomnpocs! Ha
cobecenoBanme
1,2(m 6.3)




MPO06

CrocoOHOCTB BlIAZIETh
Hay4YHBIM TUIIOM
MBILLIJICHYS, BJIAJCTh
Hay4HOU TEPMHUHO-JIOTUEH,

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHBIX JIECTBHI C
y4ETOM OOIIMX UHTEPECOB
1 BO3MOXHOCTEH Ka)J0ro
4YJI€HA KOJJIEKTUBA,
[IPUHUMATD LU
COBMECTHOM JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHUPOBATH AEHCTBUS
[0 €€ TOCTUKEHUIO:
COCTaBJIATh IUIAH JICHCTBHIA,
pacpenensiaTb poiiy ¢
y4€TOM MHEHHU
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP14

CriocoOHOCTh OCTOSIHHO
[10-BBIIIATH CBOU
o0pa3oBaTelb-Hbli U
KYJIbTYPHBIN YPOBEHb;

I1P602

CriocoOHOCTH U BiaJIeHUE
CUCTEMOM XMMHUUYECKUX 3HA-
HU, KOTOPAasi BKJIFOYAET
OCHO-BOIIOJIAraloLI1e
[MOHSATHUSA: YTJIEPOIHBIN
CKeJleT, (PyHKIM-OHaIbHAs
rpymnna, paaukai,
N30MEpUs,
FOMOJIOTUYECKUH PSAI,
TOMOJIOTH, YTJI€BOJO-POJIBI,
KHCJIOPOJI, a30T-
coJieprKallie COEIUHHNS, U

Ap-

ITP603

C11ocOOHOCTD BBISBIISTE
XapaKkTepHbIE TPU3HAKU U
B3aMMOCBSI3b H3y4YCHHBIX
MOHSTHH,

I1P604

CrocoOHOCTh U yMEHHE
HCII0JIb30BATh
HoMmeHKksatypy [UPAC

I1P612

CrnocoGHOCTh
HCII0IB30BaTh pelbeHO
TOUCYHYIO CUCTEMY
o6o3nauennii JI. bpaitns
TUTS 3aITUCH XMMHYECKUX
dhopmyn 11 CIAEnbIX U

Bomnpoc Ha
co0eceloBanue

34( 6.3)




CIIa0OBUIAIIIAX
00yJaromuxcs

Tema 4.2. CBoiicTBa
OpTraHUYECKUX
COeIUHEHHUI

JIP0O2

CnocoOHOCTH K MPOJI0JIKE-
HUIO0 00pa30BaHUs U MOBBI-
[ICHVS] KBATH(PUKAIIUU B
n30panHOM Ipodeccro-
HAJIBHOM JIESITEIbHOCTH

MPO02

CnocoOHOCTh BIAAETh
HaBbI-KaMH y4eOHO-
MCCIIEBATEb-CKOM U
[MPOEKTHOM JESATENb-HOCTH,
HaBbIKAMU pa3pelle-Hus
npobem

MP12

Cr1ocoOHOCTh OICHUBATH
KAa4eCTBO CBOEr0 BKJIaaa U
Ka)KJJOT0 y9aCTHUKA
KOMAaH/IbI B OOIIUI
pE3yNIbTaT 10
pa3paboTaHHBIM
KPUTEPHUSIM, OCYILIECTBIISATH
[MO3UTHBHOE
CTpaTEruuecKoe MOBEICHUE
B PA3JIMYHBIX CHUTYallUsX,
[IPOSIBJISITH TBOPUECTBO U
BOOOpakeHue, ObITH
WHUIUATUBHBIM

ITP606

CnocoOHOCTh BIAAETh
OCHOB-HBIMH METO/IaMHU
HAYYHOTO TIO3HAHUS
BEIIIECTB M XUMH-YECKHX
sBIIeHUH (HaOIr0Ae-Hue,
W3MEpeHUe, dIKCIIEPU-MECHT,
MO/JICIIUPOBAHUE);

I1P609

CrniocobHOCTh
chopMUpPOBATh YMEHHE
aHAJIM3UPOBAThH
XUMAYIECKYIO
nH(pOpMaIIHIO,
MOJTy4aeMyI0 M3 pa3HBIX
MCTOYHHUKOB(CPEICTB
MaccoBoi nH(popMalu,
cetb IHTEpHET U apyrue);

I1P611

CriocoOHOCTh TPUMEHSTh
3HAHHUS 00 OCHOBHBIX
TOCTYII-HBIX METOJIaX
MO3HaHHS BE-1IECTB U
XUMHYCCKUX SIBICHUH JUTs
00yYaromuxcs ¢ OrpaHu-
YEHHBIMU BO3MOKHOCTSIMU
370pOBBS;

Bomnpocsl n
3aaHus AJs
co0eceoBaHus
(m. 5.1, Bompochl
1-8), Tema 4.2

Bomnpocs Tecta
112-123 (1. 6.2)
Keiic 4 (1. 6.4)

Bomnpocs! Ha
cobecenoBanme 40-
43(6.3)

Bormnpocs! Ha
cobecenoBanue 3-

19( 6.3)




Tema 4.3.
Wneatudukamnms
OpTraHUYECKUX
BEILIECTB, UX
3HAYECHUE U
MPUMCHECHHE B
OBITOBOM U
MIPOU3BOACTBEH- HOU
eITEeIbHOCTH
yeIoBeKa

JIPO3

CrnocoGHOCTh
MCIIOJIb30BATh JOCTUKCHUS
COBPEMEHHON XMMUYECKOI
HAyKU 1 XUMUYECKUX
TEXHOJIOTUH I
[MOBBIIIICHUS] COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
podecCuOHAITBHON

MPO03

Cnoco6HOCTh K CaMOCTO-
SITETTbHOMY TIOUCKY
METOOB pelLICHUs
MPaKTUYECKHX 3a-7ad,
[MPUMEHEHUIO PA3JIMYHBIX
Croco00B pacrno3HaBaHUS
OpraHUYECKUX BEIIECTB Ha
[prUMepe allbJIerHJI0B,
CIIUP-TOB, YTIJIEBOOB,
YKCYCHOM KHCIIOTBI, Oenka
1 T.I1.) C UCIIOJIb30BAaHUEM
X QU3NKO-XUMUYECKUX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIHA.

MPO5

CrocoOHOCTh yMETh Iepe-
HOCUTH 3HAHHA B ITIO3HABA-
TEIbHYIO U IPAKTHYECKYIO
o0acTh
YKU3HEAEATENLHOCTH;
HHTGFpHpOBaTB 3HAHUA U3
Pa3HBIX MPEIMETHBIX
o0JacTen;

MPO7

CrocoOHOCTh K MPOJ0JIKE-
HUIO o0Opa3oBaHus u
MOBBIICHUS KBTI (DHUKAITHH
B n30paHHON
npodecCuoHaIb-HON
NeSTebHOCTH u
O0OBEKTUBHOE  OCO3HAHME
PO XMMHYECKHX KOMIIe-
TCHITUHA B 9TOM;;

ITP601

CriocobHOCTh
chopMupoBaTh
[PECTaBICHUS: O
XUMHYEC-KOI
COCTAaBJISIOLIEH ecTecT-
BEHHOHAYYHOW KapTHHBI
MUpa, pOJIU XUMHH B TIO3HA-
HUY SIBIICHUH IPUPO/IBL, B
(hOpMHUPOBAHUN MBIIICHUS
U KyJIbTYpPbI IMYHOCTH, €€
(GyHKIMOHATIBHON TPaMOT-
HOCTH, HEOOXOIUMOM 1715

Bormpocsl u
3aIaHusT IS
cobece10BaHUS
(1. 5.1, BompockI
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bomnpocsl Ha
cobecenoBaHme

7,9,11-13,17




PEIICHUS TPAKTHICCKUX
3a7a4 M 9KOJIOTHYECKU
000CHOBAH-HOT'O
OTHOIICHHUS K CBOEMY
3I0pPOBBIO U IIPUPOTHOM
cpene

I1P609

Crnoco6HOCTB
copMHpOBATH YMEHUS
aHAJM3UPOBATh
XUMHYECKYIO
nH(popMaIuto,
MOJTy4aeMyI0 M3 Pa3HbIX
MCTOYHUKOB(CPE/ICTB
MaccoBOW nH(poOpMaIuy,
cetb IHTEpHET U pyrue);

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METOax TO3HAHUS
BEILIECTB U XUMHYECKUX
SIBJICHUH JIJTs1 00 yJarOIIuXCsI
C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CrniocoGHOCTh
MCIIOJIB30BATh PENBE(PHO
TOYCYHYIO CUCTEMY
obo3nauenuii JI. bpaiins
IS 3QIACH XMMUYECKUX
(bopMyI TS CIETBIX U
CI1a00BHUAAIINX
o0yyJaromuxcs

KoHTtposbHas
pabota Ne 3.

3amanust KP Ne3 (.

6.1)

Pazgen. 5. Kunernueckue u TCPMOANHAMHNYCCKUC 3aKOHOMEPHOCTHU ITPOTCKAHUA XUMUYICCKUX

peakuui

Tema 5.1. Ckopocth
XUMUYECKHX
pEaKIui.
XUMHUUYECKOE
paBHOBECHE

JIP02

CroocOHOCTD K MPOJI0JIAKE-
HUIO0 00pa3oBaHUs U
MTOBBITIIC-HHS
KBaJTM(UKAIMK B U30paH-
HOM TTpodeccroHanTbHON
NesITeIbHOCTH U
00BEKTUBHOE OCO3HAHHE
POIIM XUMHYECKUX
KOMIIETEHIIH B 3TOM;

JIPO3

CIIOCOOHOCTH
HCII0Ib30BaTh JOCTYDKEHUS
COBPEMEHHON XMMUYECKOMN
HAYKH U XUMAYECKUX
TEXHOJIOTHH IJIS
[MOBBILLICHHS] CBOETO YPOBHS

Bomnpocsl u
3aJIaHus IS
cobece10BaHUS
(. 5.1, Bompochl
1-11), Tema 5.1

Bormnpocs Tecta
125-134 (1. 6.2)

Keiic 4 (1. 6.4)
Bomnpocs! Ha

cobecenoBanme2 8-
30(m 6.3.)




B Mpo¢eCCHOHATHHOM
NesTeNb-HOCTH

JIPO8

CrocoOHOCTh OCO3HAHHMS
[IECHHOCTH HAay4YHOM
NIeSITEILHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MMPOCKTHYIO
U MCCIIE0BATEIIbCKYIO
eITEIbHOCTD
WHIMBUAYAIBHO U B TPYIIIE

MPO1

CrocoOHOCTh U yMEHUE
CaMOCTOSITEJIBHO
dbopMynupoBath u
AKTYaJIM3UPOBATH
po0OyeMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
ONPEIEHATh LUEIH
NIeATEIbHOCTH, 3a7aBaTh
rapaMeTpbl U KPUTEPUU UX
JOCTHIXKCHUSA, BHOCUTD
KOPPEKTUBBI B
JACATCIIbHOCTh, OIICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB
LI€JIIM, OLIEHUBAaTh PUCKHU
[MOCJIEICTBUI 1€SITEIIbBHOCTU

MPO02

CnocoOHOCTh BIAAETh
HaBbIKaMU y4eOHO-
HCCIIE10-BATEIbLCKOU U
[MPOEKTHOM IEeSTEIbHOCTH,
HaBbIKAMU Pa3PEIICHUS
po0iem;

MPO03

c¢CrocoOHOCTE U
TOTOBHOCTDH K
CaMOCTOSITEIIbHOMY TTOMCKY
METOIOB PEIICHHUS
MPAKTUYCCKHUX 3a/1a4,
HpI/IMCHeHI/IIO pa3J'II/I‘—IHI)IX
METOJIOB ITO3HAHUS

MPO06

CnocoOHOCTh BIIAJIETh
Hay9IHBIM THIIOM
MBIIIJICHHUS, BIAJIETh
Hay4HOW TEPMUHOJIOTHEH,
KJTFOUEBBIMH MOHATUIMH U
METOIaMH

MPO7

CrocoOHOCTh BBIABUTATH
HOBBIE HJICH, TIpEJIaraTh
OpPUTHHAIILHBIC TTOIXOJIBI U
pelieHus

MPI11

CnocoOGHOCTh BBIOMPaTh
TeMaTI/IKy " METObI
COBMECTHEIX JEHCTBUH C

y4ETOM 00X HHTEPECOB




1 BO3MOYXHOCTEH KaXKI0ro
YJIeHa KOJIJIEKTHRA,
[MPUHUMATH LIEJIH
COBMECTHOH JIEATCILHOCTH,
OpraHu30BbIBaTh U
KOOPJAMHUPOBATH JEHCTBUS
0 €€ TOCTUKECHUIO:
COCTaBJIATH IIAH JICHCTBUMH,
pacnpenenarTb poju ¢
y4€TOM MHEHUU
YY9aCTHHKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP12

Cr1ocoOHOCTh OICHUBATH
Ka4eCTBO CBOEr0 BKJIaaa U
Ka)KJJOT0 y9aCTHUKA
KOMAaH/IbI B OOIIUIA
pE3yINIBTAT TIO0
pa3paboTaHHBIM
KPUTEPHUSIM, OCYIIECTBIISATH
[MO3UTUBHOE
CTpaTEruuecKoe MOBEICHUE
B PA3JIMYHBIX CHUTYallUsX,
[IPOSIBJISITH TBOPUECTBO U
BoOOpakeHue, ObITh
WHUIUATUBHBIM

MP15

CriocoOHOCTh U yMEHUE
JaBaTh OLIEHKY HOBBIM
CUTyalusaM, BHOCUTH
KOPPEKTHBBHI B
JNCATCIIbHOCTDh, OIICHUBATDH
COOTBETCTBHE PE3YJIbTATOB
[EeIIM

ITP608

CriocoOHOCTh U yMEHUE
[JIAHUPOBATh U BHITIOTHATH
XUMHAYECKHI SKCIICPUMEHT
(nmpeBparieHus
OpPTaHUYECKUX BEIIECTB
[pY HaTPEBAHHH,
MOJTyYeHHE ITUJICHA U
W3y4EHUE Er0 CBOMCTB,
KayeCTBEHHBIC PEaKIMu Ha
aJbJICTH]IbI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
neHaTypanus 0eIKOB Mpu
HarpeBaHUU, [IBETHBIE
peakiu OeIKOB;

ITP609

CrnocoGHOCTh
(dbopMHpOBATH YMEHUS
aHAJTM3UPOBATh
XUMUAYECKYIO
nH(popMaIuto,




[MOJIy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBoi nH(popMalu,
cetb HTEpHET U Apyrue);

Pasnen 6. PacTBopsl

Tema 6.1. Ilonsarue o
pacTBOpax

JIPO1

CnocoGHOCTh U
c(hOpMHUPOBAHHOCTH
4yBCTBA FOPJAOCTH U
YBa)KCHUS K HCTOPUHU U
TTOCTUKCHUSIM
OTEYECTBEHHOMN
XUMHYECKON HAYKH;
XUMHYECKH IPAMOTHOE
[MOBE/ICHHE B
podeccnoHaTbEHOM
NeSTENIbHOCTH U B OBITY
[Ip1 OOpalIeHUH C
XUMHYECKHUMHU
BEIIECTBAMU, MaTepHaIaMu
U IpOIIECCaMU

JIP02

Cr1ocoOHOCTh ¥ TOTOBHOCTE
K MPOJOIIKEHHUIO
00pa3oBaHMs U TOBBIIICHUS
KBaTM(UKAITIN B
n30paHHON
pogecCuoHaIbHON
eSITeIbHOCTH B
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIIETEHITUM B 3TOM

JIPO3

CIIOCOOHOCTH MCITOJIE30BaTh
TTOCTHKEHUS] COBPEMEHHON
XUMUYECKON HAyKU U
XUMHYECKUX TEXHOJIOTHH
17151 TTIOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
Pa3BUTHUS B BEIOPAHHOM
po¢ecCuoOHATBHON
NEeATeIIbHOCTH

JIPO5

CrnocoGHOCTh
copMHpOBaThH
PKOJIOTHYECKYIO KYIBTYDPY,
[MOHNMAThH BIUSHUE
COITMATEHO-YKOHOMHYECKUX
MPOIIECCOB HAa COCTOSIHUE
MPUPOIHOMN U COIUATILHON
Cpenbl, 0CO3HAHHE
rI100aTbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM

Bomnpocsl n
3aaHus A
co0eceoBaHus
(1. 5.1, BompocHI
1-4), Tema 6.1 —
6.2

Bormpoc 26 (11 6.3)




JIPO6

CnocoOHOCTh K HEMPUSITHIO
NEHCTBUI, IPUHOCAIINX
Bpe/l OKpY KaroIen cpeae

MPO03

CIIOCOOHOCTBH M TOTOBHOCTD
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHUX 3aJiay,
IIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MP04

CrocoOHOCTE OBJIaIEHUEM
BHUIAMU OEATEILHOCTHU IO
MMOJTyYEHUIO0 HOBOT'O 3HAHUS

MP14

CnocoGHocTh K hopmu-
POBAHHIO ¥ ITPOSIBIICHUIO
[IIUPOKOU IPYIUIIMH B
pa3HBIX 00JACTSIX 3HAHUH,
[MOCTOSIHHO ITOBBIIIATH CBOU
o0pa3oBarTeNbHbIN U
KYJIbTYpHBIH YPOBCHb;

I1P607

CriocoOHOCTh U yMEHHE
[IPOBOJUTH PACUETHI 110
XUMAYECKUM (OopMysIaM 1
YPAaBHEHUSM XUMHUYECKUX
pEeaKUrii C HCTIOJIb30BAHUEM
(bu3NYEeCKUX BEJTUYHUH,
XapaKTEepU3YIOIINX
BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
MacCOBOM J0JIU
PAacTBOPEHHOTO BEILIECTBA,
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3zoB, KOJJM4YECTBA
BEIIECTBA;

I1P610

CriocoOHOCTh U yMEHUE
co0Jro1aTh MpaBuiia
HKOJIOTMYECKU
LeN1eCO00Pa3HOro
[MOBEICHUS B OBITY U
TPYAOBOM I€ATEIBLHOCTHU B
L[EJISIX COXPAHEHUS CBOETO
30POBBS U OKPYXKAIOIIEH
Cpe.bl; YUIUTHIBATh
OIACHOCTH BO3/IEHCTBHUS Ha
YKUBBbIE OpraHNU3MbI
OIpEAEIEHHBIX BEIIECTB,
[MOHMMas CMBICIT
[1OKa3aTels MpeIeIbHON
TONTyCTUMOM

KOHLCHTpaluK




I1P611

CnocoOHOCTh U YMEHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METOAax MO3HAHUS
BEIIECTB M XUMHUYECKIX
SIBJICHUH JJTs1 00 yJaronIuXCst
C OrpaHHYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbBSI

Tema 6.2.
Uccnenosanue
CBOMCTB PacTBOPOB

JIPO3

Cr1ocoOHOCTh OBJIAJICTH
YMEHHEM HCIIOJIb30BaTh
TTOCTH)KCHHSI COBPEMEHHOM
XUMUYECKON HAYKU U
XAUMUYECKUX TEXHOJIOTHI
1715 TTOBBILIICHHS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BHIOpaHHOU
podeccnoHaTbHOM
eITEeIbHOCTH;

JIPO4

CrocoOHOCTE
HCII0Ib30BaTh JOCTYDKCHUS
COBPEMEHHON XMMUUYECKOM
HayK{d U XUMUYECKUX
TEXHOJIOTUN I
MOBBIIIEHHUS COOCTBEHHOI'O
WHTEIJIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM
eI TeIbHOCTU

MPO02

CnocoOHOCTb BIAAEThH
HaBbIKAMU y4eOHO-
MCCIIEA0BATEIBCKON U
[IPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMH Pa3pELICHUS
npobiem;

MPO7

CrocoOHOCTE BBIIBUTATH
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOJIXO0JIbI U
pelieHus

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJUTH PACUETHI 10
XUMHYECKUM (hopmyrnam u
YpaBHEHUSIM XUMHYECKUX
peakLuii ¢ UCTIO0Ib30BaHUEM
(hbU3UIECKUX BEITUYHH,
XapaKTEePU3YIOLIUX
BElIEeCTBa C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bLEMa
(HOpMamnbHbIE YCIOBUS)
ra3oB, KOJMYECTBa

Bomnpocs! 1
3aIaHusT TS
cobece10BaHUS
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Pecdepar 3 (1.
5.2)

Bormpocs! Tecta
135-139 (1. 6.2)
Keiic 4 (1. 6.4)




BEIICCTBA; UCIIOJIb30BATh
CUCTEMHBIE XUMUYECKHE
SHAHUA Il IPUHATHS
peLIeHUI B KOHKPETHBIX
PKU3HEHHBIX CUTYalUsIX,
CBSA3aHHBIX C BEIIECTBAMHU U
VX IPUMEHCHUEM

ITP609

CrnocoGHOCTh
(dhopMuUpoOBaTh YMEHHUS
aHAJIN3UPOBATh
XUMHYECKYIO
nH(pOpMAIIHIO,
[OJIy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBoOi nH(popMalu,
cets HTEpHET U ApyrHUe);

I1P610

CriocoOHOCTh U yMEHUE
co0Jro1aTh MpaBuiIa
HKOJIOTMYECKU
11€J1eC000pa3HOro
[MOBEICHUS B OBITY U
TPYZOBOH AEATENbHOCTH B
LEJIIX COXPAHEHUS CBOETO
3]10pOBbsI U OKpY’Karomien
CpE€JIbl; YUUTHIBATh
OIIACHOCTb BO3/ICHCTBHUS Ha
YKUBBIE OpraHU3MbI
OIIPEACIEHHBIX BEIIECTB,
[MOHUMasl CMbICIT
[MOKa3aTes NPeaeIbHOM
Oy CTUMOM
KOHLIEHTPALUN

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JJOCTYITHBIX
METOax TTO3HAHUS
BEIIECTB U XUMHUYECKHX
SIBJICHHUU JIJIs1 00 YJarOIIIXCsl
C OrpaHMYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI

Paznen 7. Xumus B ObITY U IPOU3B

OJICTBEHHOM JIesITeIbHOCTH YEI0BEKA

Tema 7.1. Xumus B
OBITY U
MPOU3BOCTBEHHOMN
IeATEeIbHOCTH
YeJI0BEKa

JIPO1

CnocoGHOCTD U
c(hOopMUPOBAHHOCTH
YYBCTBA TOPAOCTH U
YBa)KEHUS K UCTOPUHU U
TOCTHXKEHUSIM
OTEYECTBEHHOM
XUMUYECKON HAYKU;
XUMHYECKH IPaMOTHOE
[MOBEJICHUE B

podecCuoHATBHON

Bomnpocsl u
3aJIaHus IS
cobece10BaHUS
(m. 5.1, Bompochl
1-8), Tema 7.1
Pedepar 6, 7 (11.
5.2)

Bomnpocsl Ha
cobecenoBanne43-

45( 6.3)




NEeSITeIbHOCTH U B OBITY
pu 0OpaIIeHUH C
XUMUYECKUMHU
BEILIECTBAMH, MaTepUaIaMu
U IIpoLeCCaMu

JIP02

CrocoOHOCTh ¥ TOTOBHOCTb
K MPOJIOJKEHHTIO
00pa30BaHUs U OBBIIICHUS
KBaTH(DUKAITIH B
n30paHHON
podecCuoOHAIBHON
NEeSTEIILHOCTH U
00BEKTHBHOE OCO3HAHUE
PO XUMHUYECKUX
KOMIICTEHIIHIA B TOM

JIPO4

CrocoOHOCTh U TOTOBHOCTh
1 CITOCOOHOCTH K
00pa3oBaHMIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

MPO02

CnocoOHOCTh BIIaEeTh
HaBbIKaMU y4eOHO-
nccien0-
MCCIIEA0BATEIBCKON U
MPOEKTHOMU /IS TETHbHOCTH,
HaBBIKAMH Pa3pELICHUS
npobiem;

MP04

CrnocoOHOCTb BIIAAEThH
BUJIa-MU JIEATELHOCTH 110
[10JIy-4YE€HUIO0 HOBOTO
3HaHUS, €ro
WHTEpIpeTaluu, npeodpa-
30BaHUIO U IPUMEHEHHUIO B
Pa3IMYHbIX YUEOHBIX
CUTYyallUsX, B TOM YHCIe
MpU CO37aHUHU YIEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

MPO05

CriocoOHOCTh U YMEHHE
IICPCHOCUTH 3HAHHUA B
MO3HaBATEIbHYIO U
MPaKTUYECKYIO 00JacCTH
KH3HEACSATEIILHOCTH;
WUHTCTPHUPOBATHE 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOrnacreit

MPO8

CnocoOHOCTh BIAACTh
HABBIKAMU TIOJTYYCHHS
nH(pOpMaLUU U3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSI-TEJILHO

OCYILICCTBIIATH IMOUCK,




aHaJIN3, CHCTEMATU3aIUIO 1
WHTEPIPETAIIIO
WHGOPMAIIMU Pa3ITHIHBIX
BUJIOB ¥ (hopMm
[PEICTaBIICHHS

MP09

CrocoOHOCTh BIAJETH
Pa3TUYHBIME CIIOCO0AMU
o0LIeHus U
B3aMOJICHCTBU

MP12

CrocoOHOCTB OLIEHUBATh
KauecTBO CBOETO BKIIAJa U
KaXXJIOTO Y9aCTHHKA
KOMaH/Ibl B OOIIIHIA
pe3yabTaT 1o
pa3paboTaHHBIM
KPUTEPHSIM, OCYILIECTBIISATh
[MO3UTUBHOE
CTpaTETUYECKOEC MOBEICHHUE
B PA3IMYHBIX CHUTYaIUsAX,
[POSIBJISITH TBOPYECTBO U
BOOOpaXkeHue, ObITh
WHUIIMATUBHBIM

MP16

CnocoOHOCTh ~ TOHUMATh
CBO€ 3MOLIMOHAIBHOE CO-
CTOSIHUE, BUJICTh
HaIrpaBICHUS pa3BHUTHUS
COOCTBEHHOM
SMOLMOHAIBHOU cdepsl,
OBbITH YBEpEHHBIM B ce0e;

MP17

CriocoOHOCTh K AMITaTHU,
BKJIIOYAIOIIEH CIIOCOOHOCTD
IIOHNUMATh OMOIIMOHAJIBHOC
COCTOSIHUE JIPYTHX

MP18

CMOCOOHOCTh MPUHUMATh
ce0s1, MOHUMasi CBOU
HE/0CTaTKU U IOCTOMHCTBA,
[IPUHAMATh MOTHUBBI U
apryMEHTBI IPYTUX JIFOACH
MpH aHAJTN3E PE3yJIbTAaTOB
NeSITeJIbHOCTH, TIPU3HABATh
CBOE IIPaBO U MPABO JAPYIUX
ITI0ZICH HA OIIMOKH,
pa3BUBATH CIIOCOOHOCTH
[MOHUMATh MUP C TIO3UIIUU
JPyToro 4eoBeKa

I1P602

CHUMBOJIMYCCKHUHN SI3BIK
XUMUH, (PaKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YECHUS U
0e30ImacHOM

K CITIOJIb30BaHHUHU




BAKHEUIIINX
HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB B
OBITY M IPAKTHYECKOU
NesITeIbHOCTH YEJIOBEKa

ITP606

CriocoOHOCTB U BIIAJICHUE
OCHOBHBIMHU ME€TOAaMHN
HAYYHOTO TIO3HAHUS
BCILICCTB U XUMHNYCCKUX
sIBJICHUH (HaOto1eHue,
W3MEpEHHUE, SKCIIEPUMEHT,
MOJICJIIUPOBAHNUE)

I1P609

CriocoOHOCTh U yMEHHE
aHAIM3UPOBAThH
XUMHAYECKYIO
nH(pOopMaIuio,
MOJTy4aeMyI0 U3 Pa3HBIX
VCTOYHHKOB (CPEICTB
MaccoBOM WH(pOpMaIHH,
cets MHTEpHET U ApyrHe)

I1P611

CriocoOHOCTh U yMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JOCTYITHBIX
METOax TO3HAHUS
BEIIECTB U XUMUUYECKHX
SIBJICHUH /1711 00y4aromuxcs
C OrpaHMYEeH-HbIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CnocoGHOCTh
WCTI0JIB30BaTh pelbeHO
TOUCYHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
VTS 3aITUCH XUMHYECKIX
hopmyn 1 CAEnbIX U
CITa0OBHIAIIUX
00yJaronuxcst

3.2 CpenctBa, NpuMeHsieMble ISl OLeHKH YPOBHS IPAKTHYECKOH NOATOTOBKH

Kpatkoe Kon pesynbrara| Iloka3arens oBnageHus HanmenoBanue o1ieHOYHOTO
HauMEHOBAaHHE o0yuyeHHs pe3yabTaTaMi 0Oy4eHHUsl | CpeJCTBa U MPEACTaBICHUE ero B
paznena (MOyJis) dOC
/ TeMBI TIpeIMeTa Texymmit [IpomexxyTounas
KOHTPOJIb aTTecTalus
Paznen 1. OCHOBBI CTPOECHUS BEIIECTBA
Tema 1.1 CriocoOHOCTh OCO3HABATH
[TpakTrueckoe CBOM KOHCTUTYLIMOHHBIE
[IpakTueckas
sagsTie Ne 1 rpaBa U 00sI3aHHOCTH, Perrenue 3agaun
JIP02 pabota Nel
yBa)KEHHE 3aKOHA U Tpa- (11.5.4) 2,20,29,30 (1 6.5)
BOIOpsiAKa B HH(pOpMa- e
[IMOHHOU cdepe




JIP0O4

Cnoco6HOCTH chopMmu-
[POBaTh HPABCTBEHHOE
CO3HAHHE, STUYECKOTO
[MOBEJICHHUS C UCIIOJB30-
BaHHEM MH(GOPMAITHOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

MPO3

CnocoOHOCTh CTaBUTh U
(dbopmMynHupoBaTh
COOCTBEHHBIE 3a/]a4U B
00pa3oBaTenbHON
EATETLHOCTH 1
PKU3HCHHBIX CHTYaLUAX JUIs
peIICHISI
nHGOPMAIIMOHHBIX 337134

I1P602

CriocoOHOCTB BIaAETh
CHUCTEMOM XHUMHYECKUX
3HAHUM, KOTOpasi BKJIIO-
JacT: OCHOBOIIOJIATaIOIIHIe
MOHATHS(XUMUYECKHUMA
JIEMCHT, aTOM, DJICKT-
poHHas 000J10YKa aToMa, S-,
p-, -d-35eKTpOHHbBIE
opOHUTaIM aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTb,
CTEIEeHb OKUCIICHUS,
XHMHYECKas CBA3b

Tema 1.2
[IpakTrHueckoe
3apsatue Neo 2

JIPO1

CrniocobHOCTh (hopMHU-
pOBaTh YYBCTBO TOPJIOCTH U
YBaXXEHUSI K HICTOPUU U
TOCTHIKEHUSM OTCUESCT-
BEHHOM XMMHUUYECKON HAYKH;
XUMUYECKU IPa-MOTHOE
[IOBEJICHHUE B
po¢ecCuoOHATBHON
NEeSTeIbHOCTH U B OBITY IIPU
oOpaIieHuu ¢ XuMH-
JCCKUMU BEIICCTBAMMU,
MaTepuagamMu U Tpo-
[eCcaMu;

JIPO4

CnocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU;

MP04

CnocoOHOCTh OBIAJIETH
BUIaMU OCATCIIBHOCTH I10
HOHy‘IeHI/IIO HOBOI'O 3HAHUA

MPO06

Cnoco6HOCTH hopMU-
POBaHMSA HAYYHOT'O TUIIA

MBIIIIJICHUA

[IpakTueckas
pabota Ne2
(m.5.4)

Pemenue 3agaun
22,31, 32(m 6.5)




MPI11

CnocoOGHOCTh BBIOMPATh
TEMAaTUKYy U METOJIbI
COBMECTHEIX JIEHCTBUH C
y4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH KaKJI0TO
4YJI€HA KOJJIEKTUBA,
[MPUHUMATD LU
COBMECTHOM JIEATCILHOCTH,
OpraHU30BbIBATH U
KOOPAMHUPOBATH IEHCTBUS
0 €€ TOCTUKECHUIO:
COCTaBJIATH IIAH JICHCTBUMH,
pacrpenesnsaTb poiiy ¢
y4€TOM MHEHHU
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P603

CrocoOHOCTb BBISBIISITD
XapaKTepHbIC IPU3HAKN U
B3aMMOCBSI3b N3YUECHHBIX
OHSTHI

Paznen 2. XumMuueckue peakiuu

Tema 2.1 JIPO2
[IpakTHueckoe
3ansTue Ne 3-4

C11ocoOHOCTh U TOTOB-
HOCTB K IPOJIOJDKECHUIO
00pa3oBaHUs U MOBBIIIIE-
HUS KBaTU(UKAIIUU B
n30paHHO# Tpodeccro-
HaJILHOH JIEATEIIbHOCTH U
00BEKTHBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMIIETEHIIHI B 3 TOM

JIPO3

Cr1ocoOHOCTh UCHOJIb-
30BaTh JOCTHXKCHHUS
COBPEMEHHON XMMUYEC-KOI
HayK{d U XUMHUYECKUX
TEXHOJOTHH IS TIOBBI-
[IEHUS COOCTBEHHOT'O
WHTEIJICKTYaJIbHOTO
Pa3BUTHUS B BEHIOPAHHOM
po¢ecCuOHATBHOM

eI TeIbHOCTHU

JIPO4

CnocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHHIO U
camMo00pazoBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU

MP04

CnocoOHOCTh BIAACTh
BHJIAMH JIEATEIHLHOCTH 110
HOHy‘IeHI/IIO HOBOI'O 3HaHUA,
€ro MHTEPIIpe-TallkH,
MpeoOpa3o0BaHUIO U

IMIPUMCHCHUIO B pa3-JIMYHBIX

[IpakTrueckas
pabora  Ne3-4
(n.5.4)

Perrenue 3agaun
28, 33- 35 (m 6.5)




y4eOHBIX CUTY-allUsIX, B TOM
qlClIe TIPU CO3JaHUU
y4eOHBIX U COIIMAIbHBIX
[IPOEKTOB

MPO5

CriocoOHOCTh U yMEHHE
MEePEHOCUTH 3HAHUS B
MMO03HABATEIBHYIO U
MPaKTHYECKYIO 00IacTH
KHU3HCACATCIIbHOCTH,
HMHTCTPHUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX
obmacreit

I1P605

CriocoOHOCTh U yMEHUE
yCTaHaBJIMBAaTh IIPUHAL-
JIEKHOCTh U3YYEHHBIX
HEOPraHUYECKUX U opra-
HUYECKHUX BEIECTB K
OIpeACIEHHBIM KJIaccaM U
rpyIIaM COCAUHEHUN
XapaKTepU30BaTh UX COCTaB
1 Ba)KHEUIIINE CBOMCTBA,
OIIPEACIIATh BUIBI
XUMUYECKHUX CBS3EH
(KoBaJIeHTHas!, NOHHAA,
MeTaJUIM4ecKasi, BOJO-
pOJHast)), TUIBI KpUCTAa-
JINYECKUX PEIIETOK
BEIIECTB; KIacCupuIu-
pOBaTh XUMUYECKHE
peakiuu

I1P606

CnocoOHOCTh U BiIaJIeHUE
OCHOBHBIMH METO[aMU
HAYYHOTO TIO3HAHUS
BEIIECTB M XUMHUYCCKUX
sBIIeHUH (HaOII0eHHE,
H3MEpeHne, SKCIIEPUMEHT,
MOJICTMPOBAHHE)

I1P607

CriocoOHOCTh U yMEHHE
[IPOBOAUTH PACUETHI 110
XUMHYECKUM (popmyrnam u
YpaBHEHUSM XUMHUYECKUX
peaKUrii C KCII0JIb30BA-
HUEeM (pU3MYECKUX BEIUYHH,
XapaKTepU3y-IOIINX
BELIECTBA C KOJIU-
YECTBEHHON CTOPOHBI:
Macchbl, 00bEMa (HOpMalb-
HBIE YCJIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA;
MCII0JIb30BATh CUCTEMHBIE
XUMUAYECKHE 3HAHUS [T
MPUHATUS PELICHUN B




KOHKPCTHBIX JKU3HCHHBIX
CUTyalusiX, CBA3aHHBIX C
BCIICCTBAMH U UX
IIPUMCHCHUCM

I1P610

CriocoOHOCTh U yMEHHE
co0uro1aTh MpaBuiIa
PKOJIOTMYECKHU LIEJIECO-
00pa3HOro MOBEACHUS B
OBITY M TPY/IOBOM e~
TEIBHOCTH B LIENAX
COXPAHEHHUs CBOETO
30POBBS U OKPYXKAIOIIEH
CpEelbl; YUIUTHIBATh
ONaCHOCTh BO3ACHCTBUSA Ha
PKUBBIE OpraHU3MBI
OITPENICIIEHHBIX BELIECTB,
[TOHMMasl CMBICJI ITOKa3aTes
[pEACIIBHON TOIyCTUMON
KOHLIEH-TPaluu

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MMO3HAHUS BEIIECTB
Y XUMUYECKUX SBICHHUH /IS
00yJaro-Tuxcs ¢
OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10-POBBS

Tema 2.2
[IpakTueckoe
3ansTue Ne 5

JIPO3

Cr1ocoOHOCTE UCIIOJIb-
30BaTh JOCTHXKCHHUS
COBPEMEHHON XMMHUYEC-KOI
HayKUd U XUMUYECKUX
TEXHOJIOTHUH JUIST TTIOBBI-
[IEHUS COOCTBEHHOT'O
WHTEIJIEKTYaJIbHOTO
pa3BUTHA B BEHIOpAaHHOM
po¢ecCuoOHATBHON
eI TeIbHOCTU

JIPO4

CnocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH KUZHU

[IpakTrueckas
pabota Ne5
(m.5.4)

JIPO8

CnocoOHOCTh OCO3HAHHUS
[IECHHOCTH HAay4YHOMU J1es-
TEILHOCTH, TOTOBHOCTE
OCYIIECTBJISATH MTPOCKT-HYIO
1 UCCIIE0BATENb-TCKYIO
eI TETLHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE

MPO02

CrocoOHOCTB BJIAIETh
HaBBIKAMU y4eOHO-
HCCIIEI0OBATEILCKON 1

Pemenne 3amaun
26, 36( 1 6.5)




MPOEKTHOM JESATEIbHOCTH,
HaBbIKAMU Pa3pEIICHUS
pobieM

MP09

CnocoOHOCTh BIAJETh
Pa3TMYHBIME CIIOCO0AMU
0OILIIEHUS U B3aUMO-
NICHCTBHUS, ApIYMEHTH-
POBAHHO BECTH JIUAJIOT,
YMETb CMATYATh
KOH(ITMKTHBIC CUTYAIINH,
Pa3BEPHYTO U JIOTUYHO
W3JIaraTh CBOIO TOUKY
3peHusi C UCIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METOJbI
COBMECTHBIX JICUCTBHI C
y4€TOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaXKgoT0
JJIeHA KOJIJICKTHBA,
[MPUHUMATD LU
COBMECTHOH JIeSITEILHOCTH,
OpraHU30BBIBATH U
KOOPJMHUPOBATH JCHCTBUS
o €€ JOCTHKCHUIO:
COCTAaBIIATH MJIaH JICHCTBUIA,
pacnpenenaTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThI

I1P608

CriocoOHOCTh U yMEHUE
[IAHUPOBATh U BBITOJIHATH
XUMHAYECKHI SKCIIEPUMEHT
(mpeBpareHus
OpPTaHUYECKUX BEUIECTB TPH
HarpeBaHUH, OJIy4YeHHE
OTHJICHA U U3yYCHHE eTO
CBOWCTB, KAUECTBEHHBIE
[PEaKIy Ha aJbICTHIBI,
KpaxMall, yKCYCHYIO
KHCJIOTY; JICHATYypanus
OEJIKOB NP HarpeBaHUH,
[IBETHBIE PEaKIH OEIIKOB;
MPOBOJIUTH PEAKITIH
HOHHOTO 0OMEHa,
OTIPENIENIATH CPETy BOIHBIX
[PacTBOPOB, KAUYECTBEHHBIE
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHUJI-
aHWOHBI, HA KATHOH

AMMOHHA; pCIIATh




HKCIIEPUMEHTAIIbHbIE
3a/1a4M 110 TEMaM
«MeTtamib» U «
Hemeramib») B
COOTBETCTBHUH C IIPaBUIAMU
TEXHUKH 0€30I1aCHOCTH IpU
oOpallleHnH , BEIIeCTBaMH U
1ab0paTOpHBIM
o0opyI0oBaHUEM;
[IPE/ICTABIATh PE3YJIbTAThI
XUMUYECKOTO
DKCIIEpUMEHTa B (hopme
3aICH YpaBHEHUH
COOTBETCTBYIOIIMX PEAKIIUN
1 GOPMYIUPOBATH BHIBObI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTh U yMEHUE
aHAJIM3UPOBATh
XUMHYECKYIO HH()OPMAIIHIO,
[OJTy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

Pa3nes 3.CTtpoeHue u CBOHCTBAa HEOPraHUYECKHUX BellecTB

Tema 3.1
[IpakTHueckoe
3ansTue Ne 6

JIPO2

CnocoOGHOCTh U TOTOBHOCTH
K MIPOJIOJKEHHIO
00pa3oBaHMs U MOBBIIIECHUS
KBaTU(DUKAITIH B
n30paHHON
npodeccnoHanbHOM

e TSIILHOCTH U
00BEKTUBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMITETEHITNI B 3TOM

JIPO8

CnocoOHOCTh M OCO3HAHHE
[IEHHOCTH Hay4YHOI
NIEATEILHOCTH, TOTOBHOCTH
OCYIIECTBIIATH MPOEKTHYIO
W UCCIIeJIOBATEIBCKYIO
eSITEILHOCTD
WHIMBUYyaJIbHO U B TPYIIIE

[IpakTrueckas
pabota Ne6
(n.5.4)

MPO08

CriocoOHOCTh BIaJETh
HaBBIKAMH TIOJTYYICHHSI
nH(bOpMaLUU U3
HNCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIECTBIISTH MOUCK,
aHaJIN3, CHCTEMATH3aLUIO0 1

WHTEPIpETAIII0

Perrenue 3agauu
37,38 (1 6,5)




MH(OPMAIMY Pa3INIHBIX
BUIOB U pOpM
MpEeACTaBICHUS

MP09

CnocoOHOCTh BIIAJIETh
Pa3TMYHBIME CIIOCO0AMU
oO0LIeHus U
B3aUMOJICHCTBHUS,
apryMEHTHPOBAHHO BECTH
TAJIOT, YMETh CMSTYaTh
KOH(ITMKTHBIC CUTYaIINH,
pa3BEPHYTO M JIOTUIHO
W3JIaraTh CBOIO TOUKY
3pEHUs C HCIIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB

I1P602

CriocoOHOCTH U BiaJIeHUE
CHUCTEMON XMMHUYECKHUX
3HaAHUM, KOTOpas BKJIKOYAECT:
OCHOBOIIOJIAraromye
MOHATHS(XUMUYECKUI
9JIEMEHT, aTOM,
PIIEKTPOHHAs 000JI0YKa
aroma, S-, p-, -0-
HIIEKTPOHHBIE OPOUTAITN
aTOMOB, HMOH, MOJIEKYJa,
BaJICHTHOCTD,
HJIEKTPOOTPHLIATEIHOCTD,
CTENEeHb OKUCIICHMUS,
XHUMHUYeCKast CBSA3b, MOJIb,
MOJIIpHas Macca,
MOJISIPHBIN 00BEM,
YIJIEPOJIHBIN CKEJIET,
(yHKIMOHATBHAS TPYTINA,
paauKai, u3o0Mepus,
rOMOJIOTHYECKUH psfl,
TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJ- U
a3z0TcojieprKalne
COEMHEHUS, OMOIOTUYECKH
aKTHUBHBIC
BelecTBa(yIJIeBOIbI, JKUPBI,
OeJIKH1 ), MOHOMED, TTOJTUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS,
KPUCTAJUIMYECKAs PELIETKA,
TUIIBl XUMHUECKUX PEaKLUit
(OKHCITUTENBHO -
BOCCTAaHOBUTENbHBIE, 3K30-
1 SHIOTEPMUYECKHE ,
peaKiii HOHHOTO OOMEHa),
pacTBOp, IEKTPOJIUTHI,
HEAIICKTPOJIUTHI,




IIIEKTOPOIUTHYECKAS
TUCCOITMAIS, OKUCITUTEb,
BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKON PEaKIuu
XUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI(TEOPUS
XUMHUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEIIECTB A,
M, bytieposa, Teopus
3JEKTPOJIUTHYECKON

U CCOLMAIUH,
repuoandeckuil 3akox .M.
MeHpeneeB, 3aK0OH
COXPAaHEHHUS MaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK
XUMHH, (DAKTOIOTHYECKHe
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHHUS U
0e30MmacHoM
WCII0JIb30BaHUU
BAYKHEHIITHNX
HEOPraHUYECKHUX U
OpPraHUYECKUX BEIECTB B
OBITY U IPAKTHUECKOM

e TeTbHOCTH YelIOBEKa

I1P603

CriocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTEpHbIE
[IPU3HAKU U B3aHMOCBS3b
M3y4YEHHBIX ITOHATHH,
[IPUMEHSITh
COOTBETCTBYIOIINE TIOHATHS
[IPY ONIMCAHUM CTPOEHUS U
CBOMCTB HEOPraHUYECKHUX U
OpPraHMYECKUX BEILECTB U
WX MpEeBpallleHUl; BBISIBIATh
B3aHMOCBSI3b XUMHUECKUX
3HAHUU C MOHATUAMH U
[IPEICTABICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX
[IPEIMETOB

I1P604

CriocoObHOCTh U YMEHHE
WCIIOTh30BaTh
HAaUMEHOBAHUS XUMUYECKHIX
COCTUHEHUN
MEXyHApOAHOTO COI03a
TEOPETUUECKOUN 1
[PUKIATHON XUMUU U
TpUBHAJIbHbIE Ha3BaHUS
BAKHEHIINX
BELIECTB(3TUJICH, alleTHIIEH,
rIULepuH, (HeHo,




dbopmanbaerua, yKkCycHast
KHUCJIOTA, TJIMLUH, yTapHbIA
ra3, yriaeKHUCIblil ras,
aMMHMaK, ralé¢HHas U3BeCTh,
Herani€Hasi U3BECTb,
[UTHEBAs COJIA U IPYTHUX),
COCTaBJIATH (POPMYJIBI
HEOPraHUYECKUX U
OpPraHUYECKUX BEILLECTB,
YpaBHEHUSI XUMUYECKUX
peakuuii, OObICHITH UX
CMBICJI; IOATBEPKAATD
XapaKTEpPHbIE XUMHUYECKUE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMUMH
PKCIIEPUMEHTAMHU U
3aluCsIMU YpaBHEHUI
peakuuii

I1P609

CriocoOHOCTh U YMEHHE
aHAJM3UPOBATH
XMMHYECKYI0 HH(OpMauIio,
MOTY4aeMyI0 U3 Pa3HbIX
VMCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMAIHH,
ceTb IHTEpHET U pyrue)

Tema 3.2
[IpakTHueckoe
3apsatue Ne 7

JIP02

CnocoOGHOCTH K
MPOIOTKEHHIO
00pa3oBaHMs U MOBBIIICHUS
KBaJIM(DUKAIIY B
n30paHHON
po¢ecCuoHaIbHON
NEeATeTLHOCTH 1
00BEKTUBHOE OCO3HAHHE
PO XUMUYECKUX
KOMIICTCHITUM B 3TOM;

JIPO3

CrocoGHOCTh YMETh
HCII0JIb30BaTh JOCTHXKECHUS
COBPEMEHHON XMMUYECKOMN
HayK{d U XUMHUYECKUX
TEXHOJOTHH I
MOBBIIIEHUS] COOCTBEHHOTO
WHTEIJICKTYaJIbHOTO
Pa3BUTHUS B BEHIOPAHHOM
npodeccrnoHanbHOM

e TeTbHOCTH;

[IpakTueckas
pabota Ne7
(m.5.4)

JIPO4

CnocoOHOCTh ¥ TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
[POTSKECHUU BCEH KU3HU

JIPO8

CnocoOHOCTh M OCO3HAHUE

[IEHHOCTH HAay4YHOI

Pemenne 3amaun
9,39,40 (1 6.5.)




NeSITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIISATh IPOEKTHYIO
1 1CCIIEI0BATENbCKYIO
NESITEIbHOCTD
WHAWBUYAJIbHO U B TPpYIIIE

MPO3

CIIOCOOHOCTEH M TOTOBHOCTD
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHUX 3aJiay,
IIPUMCHCHUIO PA3JIMYHBIX
METOJ0B ITO3HAHUA

MPO06

CriocoOHOCTh BIAJETh
Hay4HBIM THUIIOM
MBILLIJICHY S, BIAJCTh
Hay4HOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSAMU U
METOAaMHU

MPO7

CrocoOHOCTb BBIIBUTaTh
HOBBIC HJICH, ITPEJIIaraTh
OPUTHHAIILHBIC TTOIXOJIbI U
pelIeHuUs

I1P603

CrniocobHOCTB (hopMupO-
BaTb yMEHUS BBISBISTD
XapaKTEPHBIC MPU3HAKU U
B3aUMOCBSI3b H3Y4YEHHBIX
[MOHSTUI

[1P604

CriocoOHOCTh U yMEHUE
HCII0JIb30BaTh
HaUMEHOBAHUS XUMHUYECKUX
COCIMHEHUI
MEXyHApOJHOTO COI03a
[UPAC, noarBepxaathb
XapaKTEepPHbIE XUMHUYECKHE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMH
PKCIEPUMEHTaMH U
3aIUCsIMU YpPaBHEHUIN
peakuuii

I1P606

CnocoOHOCTh U BIaJCHHE
OCHOBHBIMM METOaMU
HAYYHOTO TIO3HAHUS
BEIECTB U XUMHYECKHUX
sBIIeHUH (HaOIIOIeHHE,
W3MEPEHHUE, SKCIIEPUMEHT,
MOJICITUPOBAHNE)

I1P609

CnocoGHocTh (hopmupo-
BaTh YMCHHE aHAJU3U-
POBaTh XUMHUYECKYIO
nH(pOpMAIINIO

Tema 3.3

JIPO3

CIIOCOOHOCTH UCHOJIB30BATh

JTOCTHUKEHHSI COBPEMEHHOM

Pemenue 3agaun
41,42 (1 6.5)




[IpakTueckoe
3ansiTue Ne 8

XMMHYECKON HAyKH U
XUMHYECKUX TEXHOJIOTUN
TS TIOBBIILICHHYSI
COOCTBEHHOTO
WHTEIUICKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
npodecCuoHAIbHON
NesITeTbHOCTH

JIPO7

CnocoOHOCTh U
COBEPILIEHCTBOBaHUE
SI3LIKOBOM 1 UNTATEIHCKOM
KYJIbTYpbI KaK Cpe/ICTBA
B3aUMOJCHCTBHUS MEKITY
JIIOJIbMU 1 TIO3HAHUSI MUPA

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOSTEJIbHO
(bopMynHpOBaTh U
aKTyaJIU3UpOBaATh
po0yieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OIpeAeIATh LENN
NesATEeIbHOCTH, 337aBaTh
rapaMeTpbl U KPUTEPUU UX
JOCTH>KEHHUSI, BHOCUTD
KOPPEKTHUBHI B
NesATEeIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTaTOB
LIEJISIM, OLIEHUBATh PUCKU
[MOCTIECTBUI AEATETbHOCTH

MPO3

CIIOCOOHOCTH U TOTOBHOCTE
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOO0B peHIeHI/H[
MPaKTUYECKHX 3a]a4,
HpI/IMeHeHI/IIO pa3J'H/I‘-IHI)IX
METOI0B IMO3HAHUS

I1P605

CrocoOHOCTh U yMEHUE
yCTaHaBJIUBATh
MPUHAIC)KHOCTh
M3y4YEHHBIX
HEOPTraHUYECKHUX 1
OpPraHUYECKUX BEILIECTB K
ompeeIEHHBIM KJIaccam 1
rpyImaM COeMHEHUN
XapaKTEPU30BaTh UX COCTaB
1 BaKHEHIIINE CBOMCTBA;
OTIPEIEIISATH BUJIBI
XUMHYECKUX CBS3EH
(koBaseHTHAs, MOHHAS,
MeTaJJTnYecKas,
BOJIOPOHAS)), THUIIBI
KPUCTAIUIMYECKUX PELIETOK
BCIIECTB;

[IpakTueckas
paboTa Ne8
(n.5.4)




KJIacCU(PUITUPOBATH
XUMHWYCCKUC pCaKIINN

I1P608

CriocoOHOCTh U yMEHUE
[JIAHUPOBATh U BHITIOJIHATH
XUMUYECKUN dKCIIEPUMEHT
(npeBpareHus
OpPTraHUYECKUX BEUIECTB IpU
HarpeBaHuu, MOJy4YCHHE
STHJICHA U U3yYEHUE eTO
CBOICTB, KaUECTBCHHBIC
peaKiyy Ha ambIeTruIbl,
KpaxMal, yKCYCHYIO
KHCIIOTY; IeHaTypanus
OEJIKOB IIpU HarpeBaHUH,
[BETHBIE PEaKIIUU OEIIKOB;
MIPOBOJIUTH PEAKIIHH
HOHHOI0 0OMeHa,
OTIPEIENIATH CPEy BOAHBIX
[PacTBOPOB, KAUeCTBEHHBIE
peakiuu Ha cynbgar-,
KapOOHAT- U XJIOPHI-
AQHMOHBI, HA KaTHOH
aMMOHHS;, pelIaTh
HKCIIEPUMEHTAIbHbIC
3aJjauu 110 TeMaM
«MeTamib» 1 «
HemeTtanmsi») B
COOTBETCTBHUH C TIPAaBUIAMHU
TEXHUKU 0€30I1aCHOCTHU MPHU
oOpareHuu , BEeIecTBaMu 1
1a00paTOPHBIM
o0opyI0BaHUEM;
[PEJCTABIATH PE3YIbTATHI
XUMHAYECKOTO
HKCIEpUMEHTa B hopme
3aIlMCU yPaBHEHU
COOTBETCTBYIOILINX PEeaKLUi
1 (OPMYITHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CrocoOHOCTh U yMEHHE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIHIO,
0JIy4a€MYI0 U3 Pa3HBIX
MCTOYHUKOB (CPEICTB
MaccoBOM nH(popmanuy,
ceTb MHTEpHET U Apyrue)

Paznen 4. CtpoeHne U CBOWCTBA OPTaHMYECKUX BEILIECTB

Tema 4.1
[IpakTHueckoe
3aHsaTue Ne 9

JIPO1

CriocoGHOCTh
c(hopMHUPOBATH YYBCTBO
TOpAOCTHU U YBAXKCHUSA K
WCTOPHH U IOCTHKCHUSM

[IpakTrueckas
pabota Ne9
(n.5.4)

Perrenue 3agaun
27,43,44 (1 6.5.)




OTEYECTBEHHOU
XUMUYECKON HAYKU;
XUMHYECKH IPAaMOTHOE
[MOBE/ICHHE B
podecCuoHAIbHON
NEeSTEIILHOCTH U B OBITY IIPU
oOparieHuu ¢
XUMHYECKUMH BEIIECTBAMH,
MaTepuagaMu U
[poreccaMu

JIPO3

CriocoOHOCTb UCTONIBb30BaTh
JIOCTH>KEHHS! COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHYECKHUX TEXHOJIOTUI
U151 TIOBBIILICHHSI
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPAHHOI
podeccuOHaTbHON

eI TENIbHOCTH

JIPO7

CrocoOHOCTh U
COBEpIICHCTBOBAHUE
SI3LIKOBOM M UM TATEIHCKOM
KYJIbTYpbI KaK CpeJCTBa
B3aUMOJICVCTBUS MEXKIY
JIFOZbMHU U IO3HAHUS MUpa

MPO3

CIIOCOOHOCTBH Y TOTOBHOCTD
K CaMOCTOHTeJII)HOMy
MOMCKY METOJIOB PEIICHHUS
HpaKTI/IquKI/IX 3aaa4,
MPUMEHEHHIO Pa3JIMYHBIX
METOJIOB ITI03HAHUS

MPO06

CnocoOHOCTh BIIAJIETh
Hay4YHBIM THUIIOM
MBIIIJIEHUS, BIAJIETh
Hay4YHOW TEPMUHOJIOTHEH,

MP11

CrniocoOHOCTH BHIOMpATH
TEMATUKy U METOIbI
COBMECTHBIX JIEUCTBHI C
y4ETOM OOIIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJOTO
JJIeHA KOJIJIEKTHBA,
MPUHUMATD 1IN
COBMECTHOI JICITEIbHOCTH,
OpTaHU30BBIBATH U
KOOPAMHUPOBATH JIEHCTBUS
10 €€ TOCTUIKECHUIO:
COCTAaBIIATH MJIaH JICHCTBUMA,
pacnpenenarTb poju ¢
y4€TOM MHEHUU

YY9aCTHUKOB, 00CYX/1aTh




pe3yJIbTaThl COBMECTHOM
PaboThI

MP13

CrocoOHOCTh
CaMOCTOSTENLHO
OCYIIECTBIISITh
[MO3HABATEIIHHYIO
eSITEIbHOCTD, BEIIBIISTE
po0JIeMBbl, CTaBUTh U
(dbopmMynHupoBaTh
COOCTBEHHBIE 3a/]a4U B
o0OpasoBarenbHON
NEATEIIbHOCTH U
PKU3HCHHBIX CUTYAIIHX,
CaMOCTOSTEILHO
COCTABJISITh TUTAH PEIICHUS
MpOoOJIEMBI C YIETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH 1
[PEIIOYTEHHI

MP14

CrniocoGHOCTB
hopMuUpOBaHHS 1
[IPOSIBJICHUS LIUPOKON
DPYAULIMH B Pa3HBIX
00J1aCTIX 3HAHUH,
MMOCTOSIHHO MOBBIIIATH CBOM
o0pa3oBaTenbHbIN U
KYTbTYPHBIH YPOBEHb

I1P602

CrocoOHOCTh U BiIaJIeHUE
CHUCTEMOUN XMMUYECKUX
3HaHUM, KOTOpas BKJIIOYAeT
OCHOBOIIOJIararoime
MOHSATHUSA: YTIIEPOIHBII
ckeneT, GQyHKIHOHATbHAs
rpyIna, pajuKa,
W30MEPUS, TOMOJIOTUYECKUI
psill, TOMOJIOTH,
YTJIEBOIOPOIBI, KUCIOPOI-
1 a30TCOAEpKAIINE
coeqUHEHNS, OMOTOTNUECKHU
AKTUBHBIE
BerecTBa(yrJIeBOIbI, JKUPHI,
0eJIK1), MOHOMED, MTOJTUMED,
CTPYKTYPHOE 3BE€HO U JIp.
BBICOKOMOJICKYJISIPHBIE
COEIMHEHUS; TEOPUU U
3aKOHBI(TEOPHUS
XUMUYECKOTO CTPOCHHUS
OPraHNUYEeCKHUX BEIIECTB A,
M, bytneposa, Teopus
PIIEKTPOIUTUYECKON

M CCOITHAIIHH,




nepuoauueckuii 3akon J[. 1.
MeneneesB u Jp.)

I1P603

CriocoOHOCTh U yMEHUE
BBISBJISITh XaPAKTEPHBIC
[IPU3HAKU U B3aUMOCBS3b
V3Y4CHHBIX ITOHATHM,
[IPUMEHSITh
COOTBETCTBYIOINE TIOHATHS
[IpY OIIMCAHUM CTPOEHUS U
CBOMCTB HEOPIraHUYECKUX U
OpPraHUYECKUX BEILECTB U
VX MPEBpAILEHUN; BbISIBIATD
B3aMMOCBS3b XUMHYECKUX
3HAHUI C OHATUAMH U
[IPEICTABICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX
[IPEIMETOB

I1P604

CnocoOHOCTh U yMEHUE
HCTIOJIb30BATh
HAMMEHOBAHUS XUMHYECCKUX
COCIMHEHU
MEXIYHapOJAHOTO COI03a
TEOPETUYECKON U
MPUKIIATHON XUMUH U
TPUBUAJILHBIC HA3BAHUS
BOKHEHIIINX OPTaHUYECKUX
1 HEOPTaHUYECKHUX
BEIIECTB; COCTABIISITh
dhopmynbl, ypaBHEHUS
XUMHYECKHUX PEaKIIHiA,
OOBSICHSITH UX CMBICII,

I1P611

CriocoOHOCTh U yMEHUE
MPUMEHSTH 3HaHUSI 00
OCHOBHBIX JOCTYITHBIX
METO/IaX TIO3HAHHS BEIECTB
1 XUMHYECKHX SIBJICHUN JJIA
00yJaroImuxcs ¢
OIrpaHU4YCHHBIMHA
BO3MOXKHOCTSIMH 37I0POBbSI

I1PG12

CrocoOHOCTh U yMEHHE
MCIIOJIB30BATh PEIBE(PHO
TOYCYHYIO CUCTEMY
o6o3nauenwuii JI. bpaiins
TS 3AMACH XUMUYECKUX
(bopMyI UTS CIIETBIX |
CI1a00BHUAAIINX
o0yJaromuxcs

Tema 4.2
[IpakTHueckoe
3anstue Ne 10-12

JIP02

CnocoOHOCTh ¥ TOTOBHOCTh
K ITPOIOKECHHIO
06p3.30BaHI/I$I 1 IIOBBINICHUA

KBaTM(UKAITIN B

[IpakTnueckue
paboter Nel(-12
(n.5.4)

Pemenue 3amaun 1
(11.6.5)
Perrenue 3agauu




n30paHHOMN
podeccrnoHaIbHOM
EeATEIbHOCTH U
00BEKTHBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

JIP0O4

CnocoO6HOCTh U TOTOBHOCTh
K 00pa30oBaHUIO U
caM000pa30BaHUIO Ha
[POTS)KEHUU BCEU KU3HU

JIPOS

CrocoOHOCTH K
chopMUPOBAHHOM
DKOJIOTUYECKON KYIbTYpHI,
[MOHMMAaHHUE BIUSHUS
COIMATTLHO-9KOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE
[PUPOIHOMN U COLIMATILHOM
Cpelbl, OCO3HAHUE
rJ100aIbHOTO XapakTepa
PKOJIOTHUECKUX MPoOIeM

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIeA0BaTENIbCKON 1
[MPOEKTHOM JESATEIbHOCTH,
HaBbIKAMU PA3PEIICHUS
rpobemM

MPO3

Cr1ocoOHOCTH ¥ TOTOBHOCTE
K CaMOCTOHTeHBHOMy
MOMCKY METOJIOB PEIICHHSI
HpaKTI/IquKI/IX 3aaa4,
MPUMEHEHHIO Pa3JIMYHBIX
METOJIOB ITI03HAHUS

MPO7

CrocoOHOCTE BBIIBUTATh
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXOJTBI U
pelieHus

MP13

CrniocobHOCTB
CaMOCTOSITEITHHO
OCYIIECTBIISATH
M03HABATEIIbHYIO
NeSITeJIbHOCTb, BBISIBIISATH
poOJIeMbl, CTaBUTh U
(dbopmMynHMpoBaTh
COOCTBEHHBIC 33/1a4H B
o0pa3oBaTenbHON
NeSITeTIbHOCTH U
PKU3HCHHBIX CHTYaIUsX,
CaMOCTOSITEIILHO
COCTABIISATH TUIAH PEIICHUS
MpoOJIEMBI C YIETOM

MMEIOIINUXCSI PECYPCOB,

1,7,8,13-19,23, 47,
48(11 6.5.)




COOCTBEHHBIX
BO3MOXKHOCTEH U
MpeIOYTEHUI

MP15

CriocoOHOCTh U yMEHHE
JaBaTh OLIEHKY HOBBIM
CUTYyallUsIM, BHOCUTb
KOPPEKTHBBI B
NesITeIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJITaTOB
LETISIM

I1P601

CrocoOHOCTh
chopMHUpOBaTH
[IPEICTABICHHUS: O
XUMHUECKOU
COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJTH
XAMUH B ITI03HAHUU SIBJIECHUI
pUPOJIBL, B GOpMUPOBAHUH
MBIIIJICHUS U KYJIbTYPBI
JIMYHOCTH, €€
(YHKIIMOHATEHOM
rPaMOTHOCTH,
HEOOXOUMOM JIJIsl PEIICHHS
MMPAKTUICCKUX 33729 U
SKOJIOTHYCCKH
000CHOBAHHOI'O OTHOIIICHHS
K CBOEMY 3/I0POBBIO U
MPUPOIHON cpese

I1P606

CrocoOHOCTE K BIaJIEHUIO
OCHOBHBIMHM METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
siBJIeHUH (HaOII0eHMe,
M3MepeHue, SKCIIEPUMEHT,
MOJICITMPOBAHNE)

I1P608

CriocoObHOCTh U YMEHHE
[JIAHUPOBATH U BBITIOTHATH
XUMHYECKHUI SKCIIEPUMEHT
(npeBpaieHus
OpPTaHUYECKUX BEIIECTB PH
HarpeBaHWH, TOJTYICHHE
DTHJICHA U H3yYEHUE €TO
CBOMCTB, Ka4€CTBEHHBIC
peaKuy Ha allbJeTUIbl,
Kpaxmall, YKCYCHYIO
KHCIIOTY; ICHATypaIus
OCJIKOB TIPH HarpeBaHUH,
[[BETHBIC PEAKIIUU OCIIKOB;
[IPOBOJUTH pPEaKLUU
HOHHOr0 0OMEHa,
OTIpEACIIATH CPEY BOAHBIX




pacTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynabgaT-,
KapOOHAT- M XJIOPHUJI-
AQHUOHBI, HA KATUOH
aMMOHMSI; peIaTh
PKCIIEPUMEHTAIILHBIC
3324y 110 TeMaM
«MeTamib» 1 «
Hemeramibl») B
COOTBETCTBUHU C MPABUIAMH
TEXHUKU 0€30IIaCHOCTH TIPU
oOpaIlieHuu , BeIEeCTBaMH U
11a00paTOPHBIM
00opyI0BaHUEM;
[PEJICTABISATH PE3YIbTATHI
XUMHYECKOTO
DKCIIEPUMEHTA B (hopMe
3aIIMCU YPaBHEHUMU
COOTBETCTBYIOIIUX PEAKIIUN
1 (hOPMYJIMPOBATH BBIBOJIBI
Ha OCHOBE 3THX
pe3yIbTaToB

I1P609

CriocoOHOCTb U YMEHHE
aHAJIN3UPOBATh
XUMHUYECKYI0 HHPOPMALIUIO,
[OJIy4aeMyH0 U3 pa3HbIX
MCTOYHUKOB (CpEe/ICTB
MaccoBOW MH(popMaluy,
ceTb IHTEpHET U ipyrue)

I1P610

CriocoOHOCTh U YMEHHE
coOJr01aTh MpaBuiia
SKOJIOTUYECKU
11e71eco00pa3Horo
MMOBEICHUS B OBITY U
TPYIOBOH JESITEIIbHOCTH B
LIETISIX COXPAHEHUsI CBOETO
30POBBS M OKPYXKArOIIEH
Cpelibl; YUUTHIBATh
ONACHOCTbh BO3/ICHCTBUSA HA
YKUBBIE OpraHU3MBbI
OITPEJIEIIEHHBIX BENIECTB,
[MOHMMas CMBICII TTOKa3aTens
MpeeTbHON TIOMYCTUMOM
KOHIICHTPALINU

I1P611

CrocoOHOCTh U yMEHUE
MPUMEHSTH 3HaHHSI 00
OCHOBHBIX JOCTYITHBIX
MCTOJaX IIO3HaHHA BCIIICCTB
Y XUMUYECKUX SBICHUN /IS
o0yJaromuxcs ¢
OrpaHUYCHHBIMH

BO3MOXKXHOCTSAMHU 3JO0POBbsA




I1P612

CnocoOHOCTh U YMEHHE
HCIIOJIb30BaTh PEIbe(hHO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
VTS 3aITUCH XUMHYECKIX
(hopMyII IJIs CIETBIX U
CIIa0OBUIAIIIAX
00yJaromuxcs

Tema 4.3
[IpakTueckoe
sapstue Ne 13

JIPO1

CrocoOHOCTh
chopMHUPOBATH YYBCTBO
TOPJOCTH M YBOKEHUS K
MCTOPUU U IOCTHIKECHUSIM
OTEYECTBCHHOM
XUMHUYECKON HAyKU;
XUMHUYECKH IPAMOTHOC
[IOBECJICHUC B
podeCcCuOHAITBHON
NESATSIILHOCTH U B OBITY ITPU
oOparnieHuu ¢
XUMHYECKUMH BEILECTBAMH,
MarepuaiaMu U
rporeccamu

JIPO2

CnocoOGHOCTh U TOTOBHOCTH
K ITPOIO0JDKEHHEO
00pa3oBaHMs U MOBBIIIECHUS
KBaJTM(DUKAINH B
n30paHHON
npodeccnoHanbHOM

e TSIILHOCTH U
00BEKTUBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMITETEHITNI B 3TOM

JIPO3

CnocoOHOCTh
WCIIOIh30BaTh JOCTHXKCHUS
COBPEMEHHON XUMUUYECKON
HayKd U XUMHAYECKHUX
TEXHOJOTUH IJI
MOBBIIIICHUS] COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO
pPa3BUTHS B BHIOpPAHHOM
npodeccrnoHanbHOM
NesSATeTbHOCTH

MPO1

CriocoObHOCTh U YMEHHE
CaMOCTOSTEIILHO
(bopMynupoBaTh U
aKTyaJTU3UPOBAThH
npo0iieMy, paccMaTpUBaTh
€€ BCECTOPOHHE,
OIPEACTSTh 1ICIH
NeATeIbHOCTH, 3a/1aBaTh
napameTphl U KpUTSPHH MX
TOCTHKEHUS, BHOCUTD

[IpakTueckas
paboTa Nel3
(n.5.4)

Pemenue 3agaun
45,46 (6.5.)




KOPPEKTUBBI B

e TeIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTaTOB
L[EeJISIM, OIICHUBATh PUCKU
[TOCIICACTBHI 1€ATEIHbHOCTH

MPO3

CrnocoOHOCTD K
CaMOCTOSITEIIbHOMY TTOUCKY
METOJIOB PEIICHHUS
MMPAKTUICCKUX 33]1a4,
MIPUMEHECHHIO Pa3TUIHBIX
Croco00B pacro3HaBaHUs
OpPraHWYECKUX BEIIESCTB Ha
[IpUMepe allbJIerHI0B,
CIIHPTOB, YTJIEBOJIOB,
YKCYCHOM KUCJIOTBI, OeNka u
T.I1.) C UCTIOJIb30BAHUEM HX
(U3UKO-XMMHYECKHUX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIHA.

MP04

CnocoOGHOCTh OBAJIETh
BHUJIaMU JIEATEILHOCTH 110
[OJIYYE€HUIO0 HOBOT'O 3HAHMS,
€ro UHTEPIpETALIHH,
peoOpa3o0BaHUIO U
MMPUMEHECHUIO B PA3TMYHBIX
y4eOHBIX CUTYAIHsIX, B TOM
YUCJIE PU CO3JJaHUHU
Y4eOHBIX M COIIMAbHBIX
MMPOEKTOB

MPO05

CriocoOHOCTh U yMEHUE
[EePEHOCUTh 3HAHUS B
MMO3HABATEIHHYIO U
MIPAKTUYECKYIO 00JIACTH
KHU3HECACATCIIbHOCTH,
WHTErpUPOBATH 3HAHUS U3
Pa3HBIX NPEIMETHBIX
obnacreit

MPO7

CrocoOHOCTE BBIIBUTATE
HOBBIC UJCH, TIpeJIaraTh
OPUTHHAIILHBIC TTOIXOJTBI U
pelieHus

MPO08

CriocoOHOCTh OBNA/IETh
HaBBIKAMH TOJTYYICHHSI
nH(pOpMaLUU 13
HMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIECTBIISTh TIOUCK,
aHaJIN3, CHCTEMATH3aLHUIO0 1
MHTEPIIPETALNIO

nHGOpPMAIUN PA3THYHBIX




BHIOB U (hopm
[PEICTABICHUS

MP13

CrocoOHOCTh
CaMOCTOSTENLHO
OCYIIECTBIISITh
[MO3HABATEIIHHYIO
eSITEIbHOCTD, BEIIBIISTE
po0JIeMBbl, CTaBUTh U
(dbopmMynHupoBaTh
COOCTBEHHBIE 3a/]a4U B
o0OpasoBarenbHON
NEATEIIbHOCTH U
PKU3HCHHBIX CUTYAIIHX,
CaMOCTOSTEILHO
COCTABJISITh TUTAH PEIICHUS
MpOoOJIEMBI C YIETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH 1
[PEIIOYTEHHI

MP14

CrniocoGHOCTB
hopMuUpOBaHHS 1
[IPOSIBJICHUS LIUPOKON
DPYAULIMH B Pa3HBIX
00J1aCTIX 3HAHUH,
MMOCTOSIHHO MOBBIIIATH CBOM
o0pa3oBaTenbHbIN U
KYTbTYPHBIH YPOBEHb

I1P601

CnocoOHOCTh
chopMupoBaTh
[peICTaBICHHUS: O
XUMHYECKON
COCTaBJISIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XAMHH B ITO3HAHUHN SIBJICHUN
MPUPOBI, B POPMUPOBAHUU
MBIIIICHUS B KYJTbTYPBI
JIMYHOCTH, e€
(YHKIIMOHATIEHOM
rPaMOTHOCTH,
HE0OXO0TMMOM [T pereHUs
MPAKTUYECKUX 33729 U
KOJIOTHYCCKH
000CHOBAHHOI'O OTHOILICHHUS
K CBOEMY 3/I0POBBIO U
[IPUPOJIHOM cpefie

I1P607

CriocoOHOCTh
copmMHpOBaThH
MPEACTABJICHUS: O
XHUMHUECKOMN
COCTaBJISIOIICH




€CTECTBEHHOHAYYHOH
KapTUHBI MUPA, POITU
XVUMHUU B TIO3HAHWUH SIBIICHUN
pUpOJBL, B OPMUPOBAHUH
MBIIUICHUS U KYJIBTYPBI
JIMIHOCTH, €€
(hyHKIIMOHATEHOM
rPaMOTHOCTH,
HEOOXOUMOM ISl PEeIICHUS
MPAKTUIECKUX 33729 U
HKOJIOTUYECKU
000CHOBaHHOTO OTHOIIICHUS
K CBOEMY 3/IOPOBBIO U
[PUPOIHON cpeae

I1P609

CriocoOHOCTb U YMEHHE
aHAJM3UPOBATh
XMMHYECKYI0 HH(OpMauio,
MOTY4aeMyI0 U3 Pa3HbIX
VCTOYHHKOB (CPEICTB
MaccoBOM MH(pOpMaIHH,
cets MHTEpHET U qpyrue)

I1P611

CriocoOHOCTb U YMEHUE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/ax TTO3HAHUS BEUIECTB
1 XUMUYECKUX SBJICHUN IS
o0ydJaronmxcs ¢
OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CriocoOHOCTh U yMEHHE
MCIIOJIB30BATh PENBE(PHO
TOYCYHYIO CUCTEMY
obo3nauenuii JI. bpaiins
IS 3QITACH XMMUYECKUX
(bopMyI TS CIETBIX |
CI1a00BHUAAIINX
o0yJaromuxcs

Paszpen. 5. Kunernueckne n TepMOIMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHNSI XUMHUYECKUX

peakuuii

Tema 5.1
[IpakTrHueckoe
3amsatue Ne 14

JIP02

CnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJDKEHHIO
00pa30oBaHMs ¥ MOBBIIICHUS
KBaJIM(DUKAIIY B
n30paHHON
po¢ecCuoOHATBHON
NEATeIIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
PO XUMUYECKUX
KOMIIETEHIINHA B 9 TOM

JIPO3

CIIOCOOHOCTH UCHOJb30BATh

JTOCTHUKEHHSI COBPEMEHHOM

[IpakTrueckas
pabota Nel4
(n.5.4)

Pemenue 3agaun
10-12, 49,50
(m6.5)




XMMHYECKON HAyKH U
XUMHYECKUX TEXHOJIOTUN
TS TIOBBIILICHHYSI
COOCTBEHHOTO
WHTEIUICKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
npodecCuoHAIbHON
NesITeTbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHUS
LICHHOCTU Hay4YHOU

e TeIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOCKTHYIO
1 MCCIIEA0BATEIIbCKYIO
NeATeIIbHOCTD
WHIUBUAYAIBHO U B TPYIIIE

MPO1

CnocoOHOCTh U yMEHUE
CaMOCTOATEIIEHO
(dbopMynupoBath u
AKTYaJIM3UPOBATH
poOyieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
ONPEEHATh UEIH
NIeATEIbHOCTH, 3a7aBaTh
rapaMeTpbl U KPUTEPUU UX
JOCTHIXXCHUSA, BHOCUTD
KOPPEKTHUBBI B
JNCATCIIbHOCTDh, OIICHUBATDH
COOTBETCTBHUE PE3YIBTATOB
[I€JIIM, OLIEHUBAaTh PUCKHU
[MOCIIEACTBUM AEATEIBHOCTH

MPO02

CnocoOHOCTh OBIAACTh
HaBbIKaMU y4eOHO-
HCCIIeN0BAaTEIbCKON 1
[MPOEKTHOM eI TEIbHOCTH,
HaBbIKAMU PA3PEIICHUS
pobemM

MPO3

CII0OCOOHOCTEH ¥ TOTOBHOCTD
K CaMOCTOSITCJ'II)HOMy
[MOMCKY METOJIOB PEIICHHUS
HpaKTI/I‘-IeCKI/IX 3aaa4,
MPUMEHEHHIO PAa3JIMYHBIX
METOJIOB ITI03HAHUS

MPO06

CriocoOHOCTB BIAJETh
Hay4YHBIM TUIIOM
MBIILIJICHUS, BIAJETh
Hay4HOU TEPMUHOJIOTUEN,
KJIFOUEBBIMH MTOHATHSIMH U
METOJIaMuU

MPO7

CrocoOHOCTE BBIIBUTATE
HOBBIC UJCH, TIPEJIaraTh




OpUTMHAJIbHBIE TOAXOIbI U
peLIeHUs

MP11

CrniocoOHOCTH BHIOMpATH
TEMaTUKY U METOJIbl
COBMECTHBIX JICHCTBHUIL C
y4EéTOM OOIIUX UHTEPECOB U
BO3MO>XHOCTEM KaXKJ0TO
4YjIeHa KOJIJICKTHBA,
[IPUHUMATD LIETTU
COBMECTHOM JICATCILHOCTH,
OpraHu30BbIBaTh U
KOOPAMHUPOBATH IEHCTBUS
0 €€ TOCTUIKEHUIO:
COCTaBJIATh IUIAH JICHCTBHI,
pacnpenenarTb poju ¢
y4€TOM MHEHHU
Y4aCTHUKOB, 00CYX1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP15

CriocoOHOCTh U YMEHHE
1aBaTh OLIEHKY HOBBIM
CUTYyallUsIM, BHOCUTb
KOPPEKTHUBBI B
NesITebHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YIbTATOB
LETSIM

I1P608

CriocoOHOCTh U YMEHHE
[UTAHUPOBATH U BBITTOJIHATH
XUMHUYECKHH SKCIIEPUMEHT
(mpeBpareHus
OpPraHUYECKUX BELIECTB MPU
HarpeBaHNH, TTOTyUYeHHUE
HTUJICHA U U3y4EeHUE ero
CBOMCTB, KQUECTBCHHBIC
pEeaKIMK Ha aIbAETHIbI,
KpaxMaJl, yKCYCHYIO
KHUCJIOTY; AeHaTypauus
OeNIKOB IIPHU HarpEeBaHUH,
[[BETHBIE PEAKIH OCIIKOB;

I1P609

CrocoOHOCTh U yMEHHE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIHIO,
[10JIy4a€MYI0 U3 Pa3HBIX
MCTOYHUKOB (CpECTB
MaccoBOM nH(popmanuy,
ceTb MHTEpHET U Apyrue)

Paznen 6. PactBop

Tema 6.2
[IpakTHueckoe
3aHsaTue Ne 15

JIPO3

CrocoOHOCTE UCIIOJIL30BATh
JTOCTHUKEHHSI COBPEMEHHOM
XUMUYECKON HAYKU U

XHUMHYCCKHX TEXHOJIOTHH

[IpakTrueckas
pabota Nel5
(n.5.4)

Pemenue 3agaun




TUTST TIOBBITIICHHST
COOCTBEHHOTO
WHTEIUICKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
podecCuoHAIbHON
eI TeTbHOCTH

JIP0O4

CrocoOHOCTh
HCII0Ib30BaTh JOCTHIXKEHUS
COBPEMEHHON XMMUYECKOMN
HAyKU 1 XUMUYECKUX
TEXHOJIOTUH I
[MOBBIILICHHUSI COOCTBEHHOTO
WHTEJJICKTYaJIbHOTO
pa3BUTHS B BEIOPAHHOI
podecCuOHAITBHON
IeITCIbHOCTHU

JIPO8

CrocoOHOCTb OCO3HAHUS
[IEHHOCTH HAYYHOH
ACATCIIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITH MPOCKTHYIO
W UCCIICJIOBATEIIBCKYIO
NIEeATENIHLHOCTD
VHIUBUYAJIIBHO U B IPYIIIIE

MPO02

CrniocoOHOCTb BIAAETh
HaBbIKAMU y4eOHO-
MCCIIEA0BATEIBCKON U
[IPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMH Pa3pELICHUS
pobiem

MPO7

CrocoOHOCTE BBIIBUTATh
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXO0JTBI U
pelieHus

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJIUTH PACUETHI 110
XUMHYECKUM (hopmyrnam u
YpaBHEHHSM XHMHUYECKUX
peakLuii ¢ UCTIOIb30BaHUEM
(hbU3UIECKUX BEITUYHH,
XapaKTePU3YIOIINX
BelIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI:
MaccChl, 00hLEMa
(HOpMasbHbIE YCIOBHS)
ra3oB, KOJJMYECTBA
BELIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE
SHAHUS JUTSI IPUHATHS
pELIEHUI B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUiIX,




CBs3aHHBIX C B€EIIECCTBAMU U
NX IPUMCHCHHUEM

I1P609

CriocoOHOCTh U yMEHUE
aHAJIM3UPOBATh
XUMHYECKYI0 HH(OPMAIIUIO,
[0JIy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1P610

CnocoOHOCTh U yMEHUE
coOIOAaTh MpaBuiIa
SKOJIOTUYECKU
11e1ecoo0pa3Horo
[MOBECHUS B OBITY U
TPYIOBOH ESITEIILHOCTH B
LIETISIX COXPAHEHUSI CBOETO
30POBBS U OKPYXKAIOIIEH
Cpelibl; yUUTHIBATh
ONACHOCTbh BO3/JICHCTBUS HA
YKUBBIE OpraHU3Mbl
OITPENICIIEHHBIX BELIECTB,
[MOHMMasl CMBICII ITOKa3aTens
[peIeIbHON TONYCTUMOM
KOHILICHTPALIUU

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/IaX TIO3HAHHS BEIECTB
Y XUMUYECKUX SBICHHUH JIIsI
0o0ydJaronumxcs ¢
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

Pasznen 7. Xumust B ObITY ¥ IPOU3BOJICTBEHHOM NEATEILHOCTH Y€

JIOBCKa

Tema 7.1
[IpakTrnueckue
3ansaTus Ne 16-17

JIPO1

CnocoOHOCTh B
c(hOpMUPOBAHHOCTD
qyBCTBA TOPJAOCTH H
YBa)KeHI/ISI K HCTOpI/II/I 158
TTOCTHIKCHHSIM
OTECYCCTBCHHOM
XUMHYECKON HAYKH;
XUMHNYCCKHU FpaMOTHoe
[MOBEICHHUE B
po¢ecCuoOHATBHON
NEeSTeNbHOCTH U B OBITY IIPU
oOpareHuu ¢
XUMHYECKUMH BEIllECTBAMH,
MaTepHaJaMH |
[polieccaMu

[IpakTueckas
pabora Nel6-17
(m.5.4)

JIP02

Croco0OHOCTh ¥ TOTOBHOCTH
K MPOJIOJKEHHIO

06p330BaHI/Iﬂ U IOBBIIICHUA




KBaTM(UKAITIN B
n30paHHON
podecCuOHAITBHON
NEeSTEIILHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTN XUMHUYECKUX
KOMIICTEHIIHI B TOM

JIPO4

CrocoOHOCTh U TOTOBHOCTh
1 CLIOCOOHOCTb K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha
[POTSKECHUU BCEH KU3HU

MPO3

Cr1ocoOHOCThH ¥ TOTOBHOCTE
K CaMOCTOATCIIbHOMY
IIOMCKY METOA0OB PCHICHUA
IIPAKTUYCCKHUX 3aJ1ay,
IIPUMCHCHHIO PA3JIMYHBIX
MCTO/J0B ITIO3HAHUA

MP04

CrocoOHOCTb BIaJIETh
BUIAMU JIEATEILHOCTH 110
MOJIYICHUIO0 HOBOTO 3HAHWS,
€ro MHTEepIPETaLnH,
PeoOpPa30BAHUIO U
HpI/IMCHeHI/IIO B pa3J’II/I‘~IHI>IX
y4eOHBIX CUTYAIHsIX, B TOM
YHCIIC TIPHU CO3TaHUH
Y4eOHBIX M COIIMAbHBIX
MMPOCKTOB

MPO05

CriocoOHOCTh U yMEHUE
[EePEHOCUTh 3HAHUS B
MMO3HABATEIHHYIO U
MPAKTUYECKYIO 00JIACTH
KHU3HECACATCIIbHOCTH,
WHTErpPUPOBATH 3HAHUS U3
Pa3HBIX NPEIMETHBIX
oOnacreit

MPO08

CriocoOHOCTB BIaJETh
HAaBBIKaMH TIOJTYYCHHS
nH(pOpMaLUU 13
MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENTbHO
OCYIIECTBIISTh TIOUCK,
aHaJIN3, CUCTEMATH3AIUIO U
WHTEPIPETAIHIO
WHGOPMAIIMU PA3THUHBIX
BHJIOB U (hopm
[pEICTaBICHUS

MP09

CrocoOHOCTB BJIAIETh
Pa3TUYHBIME CIIOCO0AMU

oO01IeHus u




B3aMOJICHCTBHS,
apryMEHTUPOBAHHO BECTH
TUajor, yMEeTh CMsITYaTh
KOH(JIMKTHBIE CUTYAIlHH,
Pa3BEPHYTO M JIOTUYHO
W3J1araTh CBOIO TOUKY
3pEHHsI C UCTIOJIb30BAHHEM
A3BIKOBBIX Cpel[CTB

MP16

CriocoOHOCTh TOHUMATH
CBOE AMOIIOHAIBHOE
COCTOSIHHE, BUJICTh
HaIpaBJICHUS Pa3BUTHUS
COOCTBEHHOM
YMOIIMOHAIBHOM chepsl,
OBITh YBEpEHHBIM B cebe

MP17

CrnocoOHOCTh TOHMMATh
HMOLMOHATIBHOE COCTOSTHHE
NIPYTUX, YYUTBIBATH €r0 MPH
OCYILIECTBICHUU
KOMMYHHKAIHH,
CIIOCOOHOCTH K COUYBCTBHIO
U COIICPESIKUBAHHIO

MP18

CIIOCOOHOCTH MPUHUMATh
ce0s1, MOHUMasi CBOU
HEJ0CTaTKU U JIOCTOMHCTBA,
[IPUHUMATh MOTHBBI U
apTyMEHTHI IPYTUX JTIOAeH
[P aHATN3E Pe3y/IbTaTOB
e TeNIbHOCTH, IPU3HABATh
CBOE IIPaBO U MPABO JAPYIUX
ITFOICH HA OIIMOKH,
pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUP C MO3UIIUU
NPYTOTO YeI0BEeKa

I1P602

CHMBOJIMYECKUM SI3BIK
XUMHH, (DaKTOIOrHYECKHe
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyUYCHUS U
0e30macHOM
HCTIOJIb30BAHUH
BaYKHEHIITHX
HEOPTraHUYECKHUX 1
OpraHUYECKUX BEILECTB B
OBITY U IPAKTHUECKOM
NEeATeIbHOCTH YeJIOBEKA

I1P606

CriocoOHOCTB U BiIaJEHHE
OCHOBHBIMHU ME€TOAAMHN
Hay[IHOI‘O I1IO3HAHUA
BEILECTB U XUMHYECKHUX

siBIICHUY (HaOIIOCHHE,




W3MEpEHHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P609 CriocoOHOCTh U YMEHHE
aHAJIM3UPOBATh
XUMHYECKYI0 HH(OPMAIIUIO,
[0JIy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

[1P611 CnocoOHOCTh U YMEHHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/ax MO3HAHUS BEUIECTB
1 XUMUYECKUX SBICHUU JIJIS
00yJaronmxcs ¢
OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612 CnocoOGHOCTh U YMEHUE
HCIIOJIb30BaTh pPeNbeHO
TOYCYHYIO CUCTEMY
o6o3Hauenuii JI. bpaitns
TUTST 3aITCH XUMHYECKHIX
(dhopMyIl IS CIENbIX U
C1a00BUIAIIIUX
o0y4aromuxcs

4 Onucanue Npoueaypbl OLeHUBAHUS

Pesynbpratel 0oOyueHUss 1O TMpeAMETy, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUN
OIICHUBAIOTCS MO  YETHIpEX  OaJbHOW  IIKajge  OIEHKAMHU:  «OTJIHMYHO»,  «XOPOIIOY,
«YAOBIETBOPUTENHHOY, «HEYIOBIECTBOPUTEIHHOY.

Tekymas arrecrauus IO MNPEAMETY MPOBOJIUTCS C LEIbK0 CUCTEMATHYECKOW IMPOBEPKHU
nocTkeHui oOydatonuxcsi. OObeKTaMu OIEHUBAHUS SBIISIOTCS: CTETICHh YCBOSHUS TEOPETUUECKIX
3HaHI/II\/’I, YPOBCHL OBJIAACHUSA IMPAKTUYCCKUMU YMCHUSIMH M HaBbIKaMH 110 BCEM BHaM y‘~IC6HOI\/'I
paboThl, KAYECTBO BBHITIOJHEHUSI CAMOCTOSITENIFHOM paboThl, yueOHast TUCIUIUIMHA (AKTUBHOCTh Ha
3aHATUAX, CBOCBPEMCHHOCTD BBIITOJTHCHHA Pa3JIMYHBIX BUI0B SaHaHI/II\/’I, IIOCCIIACMOCTh BCEX BHUJI0OB
3QHITHI 110 aTTECTYEMOU TUCITUTUIMHE).

[Ipn mpoBeneHMM NPOMEXKYTOYHOW AaTTECTAlMA OLEHHUBAETCS JIOCTHKEHUE CTYJIECHTOM
3aIJIaHUPOBAHHBIX M0 AWCHUILIMHE pPE3yJIbTaTOB OOY4YEeHHs, OOECIEeUMBAIONMINX PE3YyIbTaThI
OCBOCHUS 00pa30BaTEIILHOM MPOTrPaMMBI B IICJIOM.

Kpurtepun oneHnBaHus yCTHOIO 0TBETA

(oLleHOUHBIE CPENCTBA: coOeceoBaHUE, 3allUTa COOOIICHUS, JAOKIAA, MHANBUAYAILHOTO /
TPYNNOBOTo MpoekTa, 1udPepeHIupOBaHHbIX 3MaHIH, 3alaHUi MPAKTUYECKUX padboT)

5 6a10B - OTBET MOKA3bIBACT MIPOYHBIE 3HAHUSI OCHOBHBIX MPOIIECCOB XUMHH, OTINYAETCS
IyOMHON W TIOMHOTON pPAacKpBITUS TEMBI; BJIaJIEHUE TEPMUHOJIOTMUYECKMM amnmapaTroM; yMEHHe
OOBSICHATH CYIIHOCTH, SIBJICHHM, TPOIECCOB, COOBITHUH, JenaTh BBIBOABI U O0OOIIEHHUS, /aBaTh
apryMEHTUPOBAHHBIE OTBETHI, PUBOAUTH TPUMEPHI; CBOOOHOE BIIaJICHIE MOHOJIOTHYECKON PEUbIO,
JIOTUYHOCTh M TIOCJIEIOBATEILHOCTh OTBETA; YMEHHUE IPUBOJAUTH MTPUMEPHI COBPEMEHHBIX MPOOIEM
U3y4aeMoi 00JIacTH.

4 0anna - orBeT, OOHAPYKMBAIONMIMK TPOYHBIC 3HAHHWS OCHOBHBIX TMPOIECCOB XHUMUH,
OTIIMYAETCs TyOWHOM U MOJIHOTON PACKPBITHS TEMBI;, BIAJACHUE TEPMHHOIOTHYECKUM alapaToMm;



YMEHHE OOBSCHATH CYIIHOCTh, SBJICHHI, MPOIECCOB, NENaTh BBHIBOABI M OOOOIICHUS, 1aBaTh
apryMEHTHUPOBAHHBIE OTBETHI, IPUBOAUTH NpUMeEpPbl. OTHAKO TOMYCKAETCs OJIHA - JIBE€ HETOYHOCTH B
OTBETE.

3 0amia — OTBET, CBUJAETEIbCTBYIOIIMA B OCHOBHOM O 3HAaHUM NPOLECCOB XUMUHU,
OTJIMYAIOMIMNACS HEJOCTAaTOYHOM TIIyOMHOW M TIOJIHOTOM PAaCKpBITHS TEMbl, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpUH; cJab0 CHOPMUPOBAHHBIMM HABBIKAMU aHAlU3a SBJICHUH, IIPOIECCOB,
HEJOCTATOYHBIM YMEHUEM JIaBaTh ApPryMEHTHUPOBAHHBIE OTBETHl M MPUBOJAUTH TMPUMEPHI.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJIEpP’KaHUU OTBETa; HEYMEHHE IPUBECTU MPUMEP Pa3BUTHUS
CUTYaIlUH, TIPOBECTH CBSI3b C IPYTUMU aCTIEKTaMH U3ydaeMOi 001acTH.

2 0amaa — OTBeT, OOHAPYKUBAIOIIMA HE3HAHWE IIPOIIECCOB, H3y4daeMbIX XHMHH,
OTJIMYAIOIIUICS HETITYOOKHM pPAaCKpPBITUEM TEMbl; HE3HAHHMEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(OPMUPOBAHHBIMM ~ HABbIKAMHU  aHalM3a  SIBJICHUI, TIPOIECCOB; HEYMEHHEM JaBaTh
apryMEHTUPOBAHHBIE OTBETHI. JIOMYCKAIOTCS CepPhe3HbIC OMMOKU B COICP)KAHUM OTBETA; HE3HAHUE
COBpPEMEHHOM MpoOIeMaTUKN U3ydyaeMon 00JIacTH.

OneHka IKCepUMEHTAIbHBIX YMeHUI

OrneHka CTaBUTCS Ha OCHOBAHUU HAOJIOZEHUS 3a 00y4arOIIMMUCS U MUCbMEHHOI'O OTyYeTa 3a
pabory.

5 6aqu10B - paboTa BBINOJHEHA TOJHOCTHIO U MIPABUIIBHO, CACNIaHbl IPABUIIbHbBIE HAOIIOICHUS
¥ BBIBOJIBI; SKCIIEPUMEHT OCYIIIECTBIICH I10 TUIAHY C YY€TOM TEXHUKH 0€30ITacHOCTH ¥ TIPAaBUII pabOTHI
C BelleCTBAMH U OOOpYJOBAaHUEM; MPOSBICHBI OPraHU3alMOHHO - TPYJOBbIE YMEHMS,
MOJICP)KUBAIOTCS. YUCTOTa PabO4Yero Mecra M MOpSAAOK (Ha CToJe, SKOHOMHO HCIOJIB3YIOTCS
PCaKTHUBBI).

4 6asna - paboTa BBINOJTHEHA TPABUIIHHO, CI€TIaHbl MPABWIIbHBIEC HAOIIOACHUS U BBIBOBI, HO
IOpU 3TOM HKCHEPUMEHT MPOBEAEH HE MOJIHOCTHbIO MM JOMYIIEHbl HECYIIECTBEHHBIE OIIMOKH B
paboTe ¢ BelecTBaMu U 000pyI0OBaHUEM.

3 fanna - paboTa BBINOJHEHA MPABWIBHO HE MEHEE 4YeM HAaroJOBUHY WIIM JIONYIIEHA
CYIIECTBEHHAs! OLIMOKA B X0/1€ dKCIIEpUMEHTA B 00BSCHEHUH, B OPOPMIIEHUN PaOOTHIL, B COOJIIOIEHUN
IPaBUJI TEXHUKU 0€30MacHOCTH Ha paboTe C BEllecTBaMH U 000pyI0BaHUEM, KOTOpast UCTIpaBJIseTCs
10 TpeOOBAHUIO IIPETIOAABATEIS.

2 6anna - jponymieHsl aBe (M OoJiee) CyIIECTBEHHblE OUIMOKM B XOJE: KCIIEPUMEHTa, B
00BsicHeHUH, B 0popMIIeHHN pabOThl, B COOIIOEHUH IPAaBUII TEXHUKH 0€30M1aCHOCTH MpH padoTe ¢
BEIIECTBAaMH M 000PYI0BaHUEM, KOTOPbIE 00yUarOIIUIACS HE MOXKET UCIIPABUTH JJaXke M0 TPeOOBAHUIO
npernoiaBaTess; padoTa He BBIIIOIHEHA, Y YYaIeroCsi OTCYTCTBYET AKCIIEpUMEHTAIbHBIC YMEHUSI.

OueHka yMeHUil pelmiaTh pacuyéTHbIE 3a1a4M

5 ©0amnoB - B IJIOTMYECKOM paCCYXICHWUM U pEIICHHMH HEeT OmMOOK, 3ajada pelieHa
parMoHAIBHBIM CITIOCOO0M;

4 faa - B TOTUYECKOM PACCYXKJIEHUHU W PEIICHHUs] HET CYIIECTBEHHBIX OMIMOOK, HO 3a7ada
perieHa HepaloHaIbLHBIM CIIOCOOOM, WJTH JOIYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

3 famna - B JIOTHUYECKOM pACCYKIEHHH HET CYIIECTBEHHBIX OIMIMOOK, HO JOMYIIeHa
CyIlleCTBEHHAs OMMUOKa B MATEMAaTHYECKUX pacyeTax.

2 Gajuia - MMEETCS CYIIECTBEHHBIE OIIUOKU B JIOTMYECKOM PACCYXIEHUU U PEHICHHU.
OTcyTcTBUE OTBETA HA 3aJIaHHUE.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

5 6a1J10B - OTBET MOJIHBIN U MPaBUJILHBIN, BO3MOKHA HECYIIIECTBEHHAs! OIMINOKA.

4 6aj1a - OTBET HETOJIHBIM WM JOMYIIEHO HEe 00Jiee TBYX HECYIIECTBEHHBIX OITHOOK.

3 6anaa - paboTra BBHINOJIHEHA HE MEHEE YeM HAloJIOBUHY, JOMYIIEHA OIHA CYIIECTBEHHAs
OLIMOKA U MPHU 3TOM JBE-TPU HECYILIECTBEHHBIE.



2 Gamma - paboTa BBHIMOJTHEHA MEHBINE, YeM HAMOJIOBHHY WM COJCPKUT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BBINIOIHEHA.

[Ipu oreHKe BBINOTHEHUS THCHBMEHHOH KOHTPOJBHOW padOThl HEOOXOJWMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.

Kpurepun oneHuBaHusI TECTOBOI0 3aIaHUS
Ouenka Omauuno Xopowio Yooeremeopumenvno | Heydosremsopumenvro
KonuuectBo
ot 81% 10 90,9
TIPaBUITHLHBIX 91% nu> g/oﬂ ’ He mernee 70% menee 70%
OTBETOB

KpnTeplm BBICTABJICHHUSA OCHKHU CTYACHTY Ha 3a4€TE
(OI.IGHO‘IHBI@ CpeacTBa: BBIITOJITHCHUEC [TMCbMCHHBIX PAa3HOYPOBHECBBIX 3a/1a4 U SaﬂaHHﬁ)

OreHka 1o

. XapakTepuCcTHKa KauecTBa CHOPMUPOBAHHOCTH KOMITETECHITUIA
MIPOMEKYTOYHOM aTTecTalun

CTyneHT  [EMOHCTpPHUpYET c(OPMUPOBAHHOCT  TUCHUIUIMHAPHBIX
KOMIIETEHIINH Ha TPOJBUHYTOM YpOBHE: OOHApy>XHBAaeT BCECTOPOHHEE,
cHUCTEMaTH4YecKoe W IIyOOKoe 3HaHWE y4eOHOro maTepuaia, yMeeT TECHO
«3a4TEeHO» / VBSI3bIBATH TEOPUIO C IPAKTUKOH, CBOOOJHO CHpaBisieTcs C 3aJadamu,
COTIIMYHO» BOMPOCAMH W JPYTHMH BHUJIAaMH TNPUMEHEHHs 3HAHWW, INpUYEM He
3aTpyAHSETCS C OTBETOM MPHU BUAOMU3MECHECHUH 3aJlaHWi, NPaBUIBHO
00OCHOBBIBAET MPUHATOE PELICHHUE, BIIaEET PAa3HOCTOPOHHUMH HaBBIKAMH U
[IpUEMaMH BBIITOJTHEHHUS IPAKTHYECKHUX 3a]1a4.

Crynesr JEMOHCTPUPYET c(OpMHPOBAHHOCTH JUCHUIIIMHAPHBIX
KOMIIeTEHIINH Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHHSI, yMEHUSI OCBOCHBI, HO
NONYCKAIOTCSl HE3HAYMTENIbHBbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NpU
AQHAINTUYECKHX OIepanusaX, MEepeHOCe 3HAHMH M YMEHHM Ha HOBBIE,
HECTAaHJAPTHHIE CUTYaLUU.

«3a4TEHOY /
«XOPOIIO»

CryneHt JEMOHCTPUPYET c(OpMHPOBAHHOCTH JUCHUIIIMHAPHBIX
KOMIIETCHIIMM Ha IIOPOrOBOM YPOBHE: MMEET 3HAHUS TOJIBKO OCHOBHOI'O
MaTepuania, HO He YCBOWJI €ro JIeTajeil, B X0/1e KOHTPOJIbHBIX MEPOIIPUATUN

«3a4TeHO» / OMyCKAIOTCS ~ 3HAYMTENbHBIE OMIMOKH, HEIOCTaTOYHO TMpPaBUIIbHBIE
«YIOBIIETBOPHUTEILHO»  |(POPMYJIMPOBKM,  HapylleHWs  JIOTHYECKOH  TIOCIEIOBATEIBHOCTH B
M3JI0KEHUU [POrPaMMHOIO MaTepuaja, HCIBITHIBACT 3aTPyJHEHUS IIPU
BBIMOJIHEHUN TPAKTHYECKUX paldoT, MpH ONEPUPOBAHMU 3HAHUAMH U
YMEHUSIMU IIPU UX IIEPEHOCE HA HOBBIE CUTYAIIUH.

CryneHt JEMOHCTPHPYET chOopMUPOBAHHOCTH JTUCIUTUTHHAPHBIX
KOMIICTEHIIM Ha YpOBHE HMXKE IIOPOTOBOIO: BBIABISIETCS IOJIHOE WITU

«HE 3a4TeHO) / [IPAKTUYECKH TOJHOE OTCYTCTBHE 3HAaHUH  3HAYUTEIBHOM  4YacTH
«HEYIIOBJIETBOPUTENHHO)» [MPOTPAaMMHOTO MaTepuaja, CTYIEHT JOINMYCKAaeT CYyIIECTBEHHBIE OIIMOKH,
HEYBEPEHHO, C OONBIIMMH 3aTPyJHEHUSMH BBIIOIHSICT IPAKTHUECKHE
paboTbl, yMEHHS U HaBBIKK HE CHOPMHUPOBAHBI.

5. Ilpumepnl  OLEHOYHBIX CPeIACTB JUIS  NpPOBeJdeHMs]  TeKylleil  aTTrecTanuu

5.1 KoHTpoJibHBIE BONIPOCHI U 3aIaHUS.
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa
Tema 1.1. CTpoeHr€e aTOMOB XMMHUYECKUX 3JIEMEHTOB U MPUPOJA XUMUYECKOU CBSA3U
[TpoBepsiembie pe3ynbraThl 00yuenus- JIP 02, JIP 04, MP 03, TIP 02, ITP 09



1.YT006s1 Ob110, eciii Ob1 mpuHIMI [laynu He cobmomancs?

2.Yto Takoe mnpoail 3JIeKTpoHa?

3. UeM OTIMYAIOTCS MOHATHS BAJIGHTHOCTU M CTETIEHU OKHCIICHUS?

4.IToueMy, B OTJIMYME OT OOJIBIIIMHCTBA 3JIEMEHTOB- HEMETAJIJIOB, CAMBbI€ SIPKHE MPEACTaBUTEIU
UX — TaJloreHbl- He 00pa3yloT alIOTPONHbIX Moaubukanuin? Hanumure cTpyKTypHbIE (HOPMYIIbI
Bemects: CO, CaF2 F>, O F2?

5. JIoKaxuTe, 4TO BCE TUIIBI XUMHUYECKON CBS3W UMEIOT OOIIYIO MPUPOTY?

Temal.2. Ilepuoanyecknii 3axkoH u Tadauua /. U. MenaesieeBa
[TpoBepsiembie pe3ynbraTsl 00ydyenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, TTIP 08

1.ITouemy Tak MOXO0XHU CBOMCTBA JIAHTAHA U JJAHTAHOUIOB, AKTUHUS U AKTUHOUIOB?

2.KaxoBa o6mast hopMyIia BBICILIErO THAPOKCH A, COOTBETCTBYIOMIEro 3iemeHTam VII rpynmsi?
Kaxos ero xapakrep?

3.IloueMy BOAOpOJ, B OTIUYME OT BCEX APYTUX DJIEMEHTOB, 3aluChIBaOT B [lepuoamueckoit
tabmume /.M. MenaeneeBa 1Bak ipl.

4. TloueMy »5JeMEHTHI TIJIABHBIX MOATPYII BTOPOTO W TPEThEro  IMEpHoJa HAa3bIBAIOT
XUMUYECKUMH aHasioramu? B 4ém nposiBiseTcs aHaniorus?

5. CocTaBpTe SJEKTPOHHYIO U Tpaduyeckyro (GopmMyny s XUMHUYECKOrO 3JIeMEHTa IOJ]
HOMepoMm 13.

Pa3znen 2. XumMuyeckue peakumu

Tema 2.1. Tunbl XUMHYECKHX peaKkUii

[Tpoepsiembie pe3ynbsTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPO05, TTPOS, ITPO6,
I1P07, IIP10,IIP11

1.l cMerieHyst paBHOBECHSI BIPaBO HEOOXOAMMO BBIMOIHUTH?

2.B 4éM nmposBIISIIOTCS 0OCOOEHHOCTH peakifil 3aMeIIeHusl y OpraHU4eCcKuX BelecTB?

3.JlaliTe XapaKTepUCTUKY PEaKIIMH METaHa C XJIOPOM IO BCEM MpU3HAKAM KIacCHU(pUKAIIIH.

4.Paccuuraiite TemnoBoi 3¢dext peakunn okucienus 70 Kr azora B okcuj azota II.

5. PacctaBbTe KO3(D(PUIIMEHTHI B YpaBHEHUSIX PEAKIHM, YKQKUTE TUI PEAKIIUU:

a) FeCl, + Clz — FeCls ;6) Al(OH)s — Al203 + H20; B) FeClz + NaOH — NaCl + Fe(OH)3

6.I1pu coequuenuu 18r amroMuHMS ¢ KUCIOpoaoM Beiaensiercsa 547 kI Ternorel. CocTaBbTe
TEPMOXUMHUYECKOE YPaBHEHUE PEAKIIUN

Tema 2.2. DiieKTPOIUTHYECKAS JUCCONUALNSA U MOHHBII 00MeH

1.Kakue BemecTBa OTHOCATCS K DJIEKTPOJIUTAM, a KAKUE K HEDJIEKTPOIUTaM?

2.3anogHuTe TAbIUILY

pH 2 12 7 8 5 13 4
[H']
[OH]
Tun cpenpt
3.CocTaBbTe MOJIEKYJISIpHbIE U MIOHHBIE YpaBHEHUs peakiuil mexxay BeuiectBamu: a) KOH u
MgCl>
6) K2COsu HNOs3

4.HanuuTe MoJHBIE U COKPAIIEHHbIE HOHHBIE YPaBHEHHUS BO3MOXKHBIX PEAKIIUI MEXKIY
MOTIAPHO CIMBAEMBIMU PACTBOPAMHU COJIEH: HUTPAT cepedpa, KapOoHAT HATPHS, XJIOPH]L KaJIbIHs,
docdar kanus
Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTraHMYECKNX BelIeCTB
Tema 3.1. Knaccupukanus, HOMeHKJIAaTypa U CTPOCHHE HEOPraHMYECKHUX BeleCTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP03, JIP04, JIP08, MP02, MP09, TTP0S, ITP09

1.HazoBuTe 00111e KJ1acChl HEOPraHUIECKUX BEIIECTB



2.3anummre CTpYKTYpHYIO (popMyITy CepHOM KHCIOTHI
3.Kakue BbI 3HaeTe BemiecTBa ¢ ABOMCTBeHHOU (yHKIMeH?. [IpuBenure mpumMepsl TaKMX
BELIECTB U MTOATBEPAUTE TAKyHO IBOWCTBEHHOCTh CBOMCTB YPaBHEHUSIMHU COOTBETCTBYIOLINX

peakuuii
4.BpiOepute OKCUABI U3 CIEIYIOIINX BEIIECTB
HzSO4 303 F6203 COz HzSiO3 CaC03 Cao CcO
SiOz NaOH A|(OH)3 Mn207 FeO SOz Nzos NagO

5. OtHecure npupoay okcuoB. OTBETHI 3aUIIUTE B TAOTHUITY

Nazo SOz Kzo CuO CI‘O3 Mn207 SiOz Nzos
Cao 303 P205 FeO MnO A|203 BeO F6203
OCHOBHBIE KUCJIOTHBIE amQoTepHbIe

6.Hexotopast kucinora coaepkut Bogopon (2,2%), wom (55,7%) u xucnopox (42,1%).
Omnpenenure mpocTeiinyto GopMyIy 3TOi KUCIOTHI.

7. Beimmcats U3 CHHCKA BEIIECTB OKCH/IbI, OCHOBAHUS, KUCIIOTHI , CONU U Ha3BaTh ux: H2SOs ,
Cu(OH)2,K3P0g4, Ca0,

8. CocraButh (hopMynsl coenuHeHmii: a) okcuaa yriepoga( 1) ,0) runpoxcuna mequ (II), B)
XJIOPOBOAOPOHON KUCTIOTHI, T) cylb(dara HATpuUs

Tema 3.2. PU3UKO-XHUMHYECKHE CBOMCTBA HEOPTAHMYECKHUX BEIECTB
[IpoBepsiembie pe3yibTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, ITP03, TTP04, ITP06,
ITP09

1.HanmcaTth ypaBHEHUS] XUMHUECKUX PEAKLUH, a K OyKBaM I M ]| COCTaBUTh MOHHBIE ()OPMBI:

a) H2SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO 1) CaCOs + HCI 1) AICIz + AgNO3 e) Ba(OH):
+ SiO;

2. OcymIecTBUTh NEPEXO/Ibl: KT — OKCHJI KaJlisl — TUAPOKCU Kansd — Cyab(daT Kaaus

3. 3agaua: CKONBKO KI' HaTpus MoTpedyercs Uil peaklMH B3auMOJEHCTBHS ¢ 16 Kr cepsl,
conepkanieit 25% mpumeceii, eciu cxema peaknuu: Na + S — NapS

4.CKonbKO KI' HATpHs MOTpeOyeTcs Al peakiMy B3auMOACHCTBUS ¢ 16 Kr cepbl, cojepkaiiei
25% mpumeceid, eciin cxema peakiuu: Na + S — NapS

Tema 3.3. UneHTH(PHKALUS HEOPraHUYECKUX BelEeCTB
[TpoBepsiemsbie pe3ynbraTsl 00yuenus- JIP03, JIP07, MPO1, MPO3, TTPOS, ITPOS, ITP09

1. Hanmucatp xuMudeckue GopMyIibl BEIECTB, HAXOAALIMXCS B TPEX KOJI0ax, eclu:
A. pacTBOp U3 NepBOI KOJIOBI OKPAIIMBAET IIAMS B JKENTHIH, a U3 BTOPOH — B (hHOJIETOBBIIH

IIBET;

B. mpu HarpeBanuu oOpasua u3 Tperbeit kososl ¢ NaOH nosiBusics 3anax aMMuaka;

C. mpu npunmBanum pactBopa AgNO3 Bo Bcex oOpasiiax BBIAIN OCAJKH OEJIO0ro IIBETa,
MpUYeM B 00paslie U3 TpeThel KOJOBI 0CaJ0K PaCTBOPHIICS MPH TOOABICHUH BOJIBI;

D. nmo6asnenne pactBopa BaCl, cnocoOcTBOBaIO BEITIAJCHUIO OCIIBIX 0CAIKOB B 00pa3iax
U3 BTOPOH M TpeTheil KoJo;



E. mpunuBanme pactBopa HC1 nmpuBeno k 6ypHOMY BBIICIICHUIO Ta3a B 00pasIie U3 BTOPOH
KOJIOBI, IIPUYEM 3TOT T'a3 BbI3Bal momyTHEeHUe pactBopa Ca(OH)2.

OTBeT MOATBEPIUTH YPaBHEHHUSIMH COOTBETCTBYIOUIMX pEaKUUil B MOJEKYISIPHOH U
MOJIEKYJISIPHO-UOHHOH (popme.

2. OmnpenenuTh, B KAKOM KMEHHO KOJIOE COAEPIKUTCS KaXKJ0€ U3 YKA3aHHBIX BEIIECTB.

B derpipex kombax 03 3THUKETOK COAEpPXKATCsS PACTBOPHI CIEIYIOIIUX BEIIECTB: COJISTHOU
KHUCTIOTHI, Xjiopua 6apus, cynbdara kanus, ¢pocdara kanus. Mcnonab3ys TONOTHUTEILHO PACTBOP
AgNOQg, onpenenuth, B KaKOH UMEHHO KOJIO€ COAEPIKUTCS KaKI0e U3 yKa3zaHHBIX BemecTB. OTBeT
MOJTBEPAUTH YPABHEHUSIMU PEAKIMI B MOJIEKYJISIPHON M MOJIEKYISIPHO-UOHHOHN opMe.

3. OnpenenuTh COCTaB COAECPKUMOTO BTOPOU M TPEThEH MPOOUPOK

B nsaTe npobupok, coaepikaiux pactBopsl xjopuaos kanus, menu (II), 6apus, amoMunus u
xenesa (I1I1), modaBumu pactBop NaOH. Yka3zarh, B KaKuxX UIMEHHO MPOOUPKAX HAXOIUINCH JaHHBIC
COJIHU, €CJIA B IEPBOM MPOOUPKE BHITIAN 0CAI0K O€JI0ro IIBETa, B YETBEPTO — TOJIyOOro 11BeTa, B MATON
— Oyporo 1BeTa, a BO BTOPO# M TpeThel ocaaka He 00pa3oBanock. [Ipyu moMomum Kakoro peareHra
MOKHO OIPEAETUTh COCTAaB COAEPKHUMOIO BTOPOW U TpeThe mpodupok? OTBET MOATBEPIUTH
YPaBHEHHUSIMHA COOTBETCTBYIOIIUX PEAKINN B MOJICKYJIIPHON M MOJICKYJIIPHOMOHHOMU (hopMme.

4. Yka3aTb, B KaKOi UIMEHHO MPOOUpPKE HAXOAUTCS KaXKAasi COJb

B nate mpoOupok, comepikammx pacTBopsl cynbdaros Hatpus, mapranma (1), memu (II),
amomunHus u xpoma (I11), no6asunu pactBop NaOH. Yka3ate, B Kakoit UMEHHO IPOOHPKE HAXOAUTCS
Ka)/1asi CoJib, €CJIM B YETBEPTOI MPOOMPKE BHIMMAT 0CAJOK TOIyOOro I[BETa, B TPEThEH — CHHEBATO-
CEporo IBeTa, B MEPBOIl U MATON NMpoOHUpKax — OeNoro I1BeTa, MPUYEM OCaJ0K B MATON MpodUpke
pactBopwiics nipu apo6aBieHun n3obITka NaOH, a Bo BTOpoii nmpobupke ocajka HE 00pa30BajioCh.
OTBeT NMOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIIUX PEAKIUN B MOJEKYISIPHONU U MOJEKYJISPHO-
WOHHOU (opme.

Pa3nes 4. Ctpoenue u cBoOiicTBa OpraHNYecKMX BelllecTB

Temad.1. Knaccugukaius, cTpoeHHe 1 HOMEHKJIATypa OPraHUYeCKUX BEILIeCTB
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP07, MP03, MP06, MP13, MP14, ITP02, TTP03, ITP04,
ITP11, ITP12

1.Kakue BemecTBa Ha3bIBAlOTCS OPraHUYECKUMU?

2.Ha KOHKpETHBIX puMepax MOSICHUTE, YTO TAKOE H30MepHsi?

3.Yem oTnmyaercs CTpYKTypHas H30MEPHsI OT IPOCTPAHCTBEHHOMN ?

4.Yto moapaszymeBan A. M. ByTinepoB moj XUMHYECKUM CTPOCHHEM BellecTBa?

5.HazoBure kucnoponocoaepxamme GpyHKIHoHaIbHbIE rpynmbl. [IpuBeauTe npuMepsl
COEIMHEHUH, COJEPKAINX T TPYIIIHL.

6.IlpuBeaure npuMep a30TCOAEPIKAIIETO ALUKINYECKOro coeauHeHus. Hamummre ero
CTPYKTYpHYIO hopMyiTy.

7.Hanummre CcTpyKTypHBIE (OPMYJIBI COSIMHEHHH, Ha3BaHHMS KOTOPHIX: a) MpPONEH; 0)
NEHTHH-1; B)2-MeTUJINIEHTaH; I') POIMaHajb; ) NIEHTUH-2; €) MIPOIlaHOBas KUCJIOTa

Tema 4.2. CBoiicTBa OpraHN4eCKUX COEINHEHUN
[IpoBepsiembie pe3ynbTaTel 00yuenus- JIP0S, MP02, MP03, MP15, ITPO1, TTP06, ITP10, TTP11,
I1P12

1.Pacumdpyiite crenyromyio nenovky npespamenuii. HazoBute coenunenuss A, b, B: atan
+ Cl,—A + Na—b+ Br.—B

2.Kakue coenvHeHUST MOTYT OBITh TOMYYEHBI KATATMTUYECKHM OKHCICHHEM MeETaHa B
pa3IMYHbBIX yCIoBUAX?. HanmummTe ypaBHEHHUS] COOTBETCTBYIOMIMX PEAKIIUI

3.IIpennoxkute criocod mnosyuyeHus2-xaopnpomnana u3 1-xmopnponana. Hanummre ypaBHeHus
COOTBETCTBYIOLIUX PEAKIIUH.



4.Ilpemyoxkutre crnocod OYHCTKH 3TaHAa OT MpUMeceld dTWwieHa. Hamwmurte ypaBHEHHS
COOTBETCTBYIOIIUX PEAKLIUM.

5.IIpennoxute CcrnocoObl MONyYEHHUs alleTHJIEHA W3 HEOPTaHWYEeCKUX BemecTB. Hamummre
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

6.Ilpu B3aumopeiictBuum Oyraamena-1,3 ¢ OpoMOM BO3MOXHO OOpa30BaHHME pPa3HBIX
COECIUHCHMH,

YTO 3TO 3a COCIUHECHHUS?

7.Kakue apomaruueckue yrieBoAOpOJbl MOTYT 00pa30BaThbCs MPU ACTUAPOLMKIU3AIMNKN H-
oktana? Yrto 3T0 3a coequHeHus?

8.CocTaBbTe ypaBHEHHs peaklUy MOyuyeHus: MeTiihopMuaTra —Cia0KHOro 3¢upa MeTaHoJa
Y MYpPaBbUHOM KUCIOTHL. B Kakux yClIOBUSIX ClIEyeT MPOBOAUTH 3TY PEAKIUIO?

Tema 4.3. UnenTndukanusa opraHuvdecKux BellecTB, UX 3HAYEeHHE M NPHUMeHEHUe B
OBITOBOM M MPOU3BOACTBEHHOI /1eITEJILHOCTH YeJI0BeKA.
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, MPO1, MP03, MP0OS, MP13, MP14, TTP01, ITP07,
I1P09, ITP11, ITP12

1.B HameM pacriiopsbKeHHH KMEETCsI Ta30Basi Fopelika U Habop peakTUBOB: 1) BOIHBIM pacTBOP
NaOH; 2) pa36asnennas H2SO4;3) Bonusiii pactBop Na2CO3 ;4) Boansiii pactBop KMnO4 5)06pomuas
Boia; ©6) Bomuslii pactBop CuSOy4 ;7)aMmmuauHblil pacTBOp OKcHa cepedpa; §)Boza.

B naByx mpoOupkax comepkarcs CIeAyIONIie BEIeCTBa:

1 BapuaHT: a) O¢H30lHas KKCIIOTa; 0) aHUJIUH

2 BapHaHT: a) III0K03a; 0)caxaposa;

3 BapHaHT: a) TIF0K03a; 0) TJIUIEPHUH.

4 BapuaHT: a) YKCyCHas KMCIIOTa; 0)3TUIIOBBIN CIHPT.

5 BapuaHT: a) popmanuH; 6) STUIOBBII CIUPT

C momompl0 MUHHUMAJBHOTO YHWCJIA peareHTOB (yKa3aHHBIX B Hadaje padOThl) ONpEIeIHuTe
COJIepKUMOE KaXKA0H U3 npooupok. HamuiuTe ypaBHEHHsI COOTBETCTBYIOIIUX PEAKIIMH.

Pa3zgea. 5. KuHermyeckHe M TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKMX peaKkuuid.

Tema 5.1. CkopocTh XUMHUYECKUX peakuii. XUMHUYECKOE PaBHOBECHE.

[TpoBepsiembie pe3yibTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP0O7,
MP15, ITP0O8, ITP09

1.Kakyro BelMuMHY Ha3bIBAIOT TeMIEpaTypHbIM KO3 duiirneHTom?

2. Peakuuu, uayuye noj AeiCTBUEM KaTalu3aToOpOB, HA3bIBAIOT?

3.Kak Ha3piBaroTCsi OMOJIOTUYECKUE KaTalIU3aToOPhl?

4. Bo CKOJIBKO pa3 M3MEHUTCS CKOpocTh peakiuu 2A + B—A2B, eciau KOHLEHTpauuio
BEIIIECTBA A YBEIWYMTH B 2 pa3a, a KOHLUEHTpALUIO BemecTsa B ymensnTs B 2 paza?

5.IloueMy cxoponopTsIKecs IPOAYKTHI XPAHST B XOJIOAUIbHUKE?

6.[ToueMy Ha MYKOMOJBHBIX 3aBOJIaX HMHOTJIA IPOUCXOAST B3PbIBbI?

7.ITouemy >XUAKUN OCH3MH W 3TaHOJ] TOPST CHOKOMHO, a Mapbl 3TUX BEIIECTB B CMECH C
BO3/1yXOM B3pBIBArOTCA?

8.Kakue peakiiuy Ha3bIBalOTCS HEOOPATUMBIMH?

9. UTo Ha3bIBAETCA XUMUYECKUM PABHOBECHEM ?

10.B kakyro CTOpOHY CMECTUTCS XMMHMUYECKOE paBHOBecue cucremsl AB«— A+B, ecin
TIOBEICUTH Temreparypy Ha 30°C? TemmeparypHbie K03(h(HIHERTH TIPSAMOil ¥ 00paTHON peaKIuit
COOTBETCTBEHHO paBHbI 2 U 3.

11.B xakoM HanmpaBJIE€HUU CMECTUTCI XUMUYECKoe paBHOBecHe cucteMbl 2CO + 2Ho—CHa+
COz2, ecnu KOHIIEHTPALMK BCEX BEIIECTB YMEHBIINUTD B 2 pa3a’?

Pa3nes 6. PacTtBopsl



Tema 6.1. IlonsiTue 0 pacTBopax
ITpoBepsiembie pe3yibTaThl 00yuenus- JIPO1, JIP02, JIP03, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, ITP10, ITP11

1.Kakoit pacTBOp Ha3bIBA€TCSA HACBIIICHHBIM, HEHACHIIICHHBIM?

2.YT0 Ha3bIBAETCS PACTBOPUMOCTHIO BEIIECTBA?

3.YTo Ha3bIBaETCA MAacCCOBOM JI0JIE paCTBOPEHHOIO BEIIECTBA?

4. Kakas nocneioBaTeIbHOCTh MPUTOTOBJICHUS pacTBopa’?

Pa3znen 7. Xumus B ObITY U POU3BOJACTBEHHOI /1eATEJIbHOCTH YeJI0OBEKA
Tema 7.1. Xumus B ObITY U TPOU3BOCTBEHHOM JICITEIIBHOCTH YEJIOBEKA
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP05, MP0O8, MP17, MP18,
I1P02, I1PO6, ITPO9, I1P11, I1IP12
1.Jokaxkute, 9T0 6€3 XUMUHU HEMBICIIUM COBPEMEHHBIH OBIT YeJIOBEKA.
2.Kakyto pousb urpatot ButamuHbl? Ka ux npuMmensts? Kak coxpaHsaTh BUTAMUHBI B TULIE?
3. Uro takoe CMC? Kakue mpeumyiecTtBa U HEAOCTATKM MMEIOT OHU IO CPAaBHEHUIO C
MbLIaMu?
4.Kakue 4uCTAIINE U MOIOIIME CPEACTBa Bbl HMCHOJb3yeTe B ObITY? KakoBBI OCHOBBI UX
HanOoJiee 0€3011acCHOTO MIPUMEHEHHUS?
5.Pacckaxute O OBITOBBIX NECTHUIMIAX, KOTOpPbIE BBl MPUMEHSIETE JOoMa, Ha Jlaye WM Ha
npuycaaeOHoM ydacTke. KakoBbl mpaBuiia X 0€30MacHOro NpuMeHeHus?
6. Xumus 1 KpacoTa (pojb XUMUU B KOCMETHKE).

5.2 Temsl pedepaton

. TUnpl XUMHUYECKOH CBSI3U

. 3HauY€HHE PACTBOPOB B JKU3HU U TEXHHUKE

. YcTpaHeHue ®KECTKOCTH BOAbl HA TPOMBIIUICHHBIX PEANPUATUAX

. Ucnionp30BaHre MUHEPATBHBIX KUCIOT HA IPEANPUATUSIX PA3TUIHOTO MPOPUIsS
. IloBapeHHas cOb KaK XUMHUYECKOE ChIPbE

. buoTexHonorus v reHHas UHKEHEpUsI — TEXHOJIOTHHI

. CoBpeMeHHBIE METOIbI 00€33apaskuBaHUS BObI

. 3ammTa 030HOBOTO PKPaH OT XUMUUYECKOTO 3arps3HEHUS

01NN B WN —

5.3 Ilpumepsbl TeCTOBBIX 3aJaHUMH

BxoaHoi KOHTPOJIB.

IIpumeuanue. [IpenogaBarens onpeaenseT KOJINYECTBO BOIPOCOB U3 MPEAT0KEHHBIX.
Bapuanr nepsblil

1.OnexkrponHas popmyiia BHEIIHETO SHEPTeTUYECKOI0 YPOBHS aToMa KPEMHHUS

1)3s23p?;,  2)3s?3p*;  3)4s?4p?;,  4)4s?4p’.
2.Xumuueckast cBa3b B Mosiekysie NHs:

1)uoHHas; 2)KkoBajeHTHas NOJIsipHast; 3 )MeTauinueckas;4)KoBaJIeHTHAs HEMOSpHAsL.
3.Haubouee sipko BbIpaKEHHbIE HEMETAUNINYECKUE CBOWCTBA MPOSBIISET:

1Si; 2)C; 3)Sn; 4)Ge.
4.0xcuasl pocdopa (V) U LUHKA SBISIOTCS COOTBETCTBEHHO:

1)KHCIIOTHBIM ¥ OCHOBHBIM; 2)OCHOBHBIM U KHCIOTHBIM; 3)KHUCIOTHBIM U aM(pOTEPHBIM;

4)0CHOBHBIM M OCHOBHBIM.
5.K peakuusim 3aMenieHust OTHOCUTCS PEaKIIUS:

1)2Na + Oz = 2Na202; 2)CaCOs3 = CaO + CO21; 3)NaOH + HCI = NaCI + H20; 4)Zn +
H2SO4 = ZnSO4 + H21
6.BemiecTBa, KOTOpBIE MPH TUCCOIUAIIMN 00Pa3yIOT B KAUECTBE aHMOHOB TOJIBKO THAPOKCH-HOHBI,
SABIISIFOTCSL:

l)xucnoramu; 2)cpegHUMHU CONSIMU; 3)uienodamu; 4)KUCIBIMUA COJISIMHU.



7.Cymma k0dunreHToB nepesa GopMyaamMu HEAEKTPOJIUTOB B YPAaBHEHUN PEaKIUH
Fe + 2HCI(p-p) =FeCl> + H21 paBna: 1)2; 2)3; 3)4; 4)5.
8.CymMbI Beex KO3((QHUIMEHTOB B MOJHOM M COKpAIEHHOM MOHHBIX YPABHEHUSAX PEAKLIUU MEXKITY
pacTBopamH cynb(aTa HaTpHs U XJI0pHIa Oapusi paBHBbI:
DIlu3; 2)11lus; 3)9u3; 4)9%us.
9.CokpalieHHOe HMOHHOE ypaBHeHHe peakmun Mg?" + 20H" =Mg(OH)2| coorBercTBYyeT
B3aUMOJICHCTBUIO:
1)pacTBOpa cou MarHusi co IIEN0YbIO;
2)HepacTBOPUMON COJIM MarHus co LIEJI0YbIO;
3)pacTBOpa coJ MarHusi ¢ HEPACTBOPHUMBIM OCHOBAHUEM;
4)HepacTBOPUMON COJIM MarHus ¢ HEPACTBOPUMBIM OCHOBaHHUEM.
10.Peakiust HOHHOTO OOMEHA UJET /10 KOHIIA B pe3yJbTaTe BbIJECIICHHUS ra3a MPU B3aUMOACHCTBUU:
1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NOs3)2; 3)Ca(HCOs3)2 ¢ HCI; 4)Na2COs ¢ CaClo.
11.B cxeme npeBpalieHui
1 2 3 4
N2——NH3z—— NH4Cl—— NH3——N>
MOBBIIIIEHHAS TEMIIEpaTypa HeoOXouMa [T IPOBEICHUS PEaKIuil:
1,23, 2)1,34; 3)1,24; 4)234.
12.KapOonar - HOHBI MO)KHO OOHAPYKUTh BOJIHBIM PaCTBOPOM:
1)xsopoBoopoaa; 2)xjopuia HaTpus; 3)rugpokcuja Hatpusi; 4)cynbdara aMMOHHUS.
13.C HauMeHbIIeH CKOPOCTHIO TP KOMHATHON TEMITEpaType MPOTEKACT PEaKIIHs
1)Fe u O2; 2)CaCO3 u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSOas(p-p) u NaOH(p-p).
14. Xumnueckoe paBHOBECHE B CUCTEME
FeO(t) +H2(r)«> Fe(T) + H20(r) — Q cMecuThecs B CTOPOHY MPOAYKTA PEAKIHH MPH:
1 )rIoBBILLIEHUH 1aBJIEHUS; 2)TOBBIIICHUN TEMIEPATyphl; 3)IOHMKEHUU JaBIICHUS;
4)1cnoabp30BaHUU KaTaIM3aTopA.
15.Cynbdat KanabIus OTHOCUTBCSA K KJIacCy:
l)okcuaoB; 2)ocHoBaHUil; 3)coneit;  4)KHUCTOT.
16.Kak m3mensiercs panuyc atoma B psiny Li — Na —K?
1)He u3MeHseTcs; 2)cHaydaja yBEIMYMBAETCS, TOTOM YMEHBIIAETCS; 3)yMEHbIIACTCS;
4)yBenuuuBaeTcs.
17.Kakoit U3 MeTaJJIoB HE pearupyer ¢ BOJHBIM pacTBopoM cynbdara meau (II):
I)xene3zo; 2)cepebpo; 3)onoBo; 4)HaTpuid.
18.1Tpu B3anMOIEHCTBUM C HEMETAJUIaMU METaJlIbl IPOSBIISIFOT CBOMCTRA:!
1)okucnauTenbHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENbHBIE; 4)OCHOBHBIE.
19.®opmyna BemecTBa, 0003HaYEHHOTO «X» B CXEM€ MpEeBpallleHHHA:
P —— X——H3POqy,
1)PH3; 2)CasP2; 3)P20s; 4)PCls.
20.®Docdat xampus MOXKHO TTOTYYUTh PEaKIieid HOHHOTO 0OMeHa MPH B3aMMOICHCTBHH:
D)xanbius ¢ pocopHON KUCIOTOM; 2)oKcuaa Kanblus ¢ okcunom gocehopa(V);
3)cynbdara kameius ¢ pochopHoit kucmotoit; 4)dpocdaTta HATPUS C XJTOPUIOM KaTBITHSI.
21.CpIpbeM AJIs TOTY4EHUs! KUCIIOPO/Ia B IPOMBIIIUIEHHOCTH CITYKUT:
1)6eproneroBa comp KCIOs; 2)mepmanranar kamuss KMnOas; 3)Bo3nyx; 4)nepokcun
Boznopoaa H20z.
22.0npenennte MacCOBYIO J0JIO kele3a B okcuae xkemeza(Ill):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxriu B kuciopoie. Onpenennure 00bem okcuna cepbi(1V), n3MepeHHbIN pH
HOPMAaJIbHBIX YCIIOBHSX, KOTOPBIA 00pa30BaICs TIPU 3TOM:
D11,2m;  2)1,12m;  3)112m;  4)0,112:.
24.0rmpeniennte MacCOBYIO JIOJIO caxapa B pacTBOpE, MOJTy4eHHOM pacTBopeHneM 10r caxapa B 190r
Boanl? 1)0,5;  2)0,1;  3)0,05; 4)2.



OT1BeTHI
BxoaHo# KOHTPOJIb O XuMuH 1 Kypc
Bapuant nepsblit

No Bompoca 1 2 3 4 5 6 7 8 9 10 11 12
OtBer 1 2 2 3 4 3 1 1 1 3 2 1
Ne Bompoca 13 14 15 16 17 18 | 19 | 20 | 21 22 23 24
OtBeT 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHoii koHTpob MO xuMuHu 1 Kypc
BapuanT BTOpOIt

1.9nextponHas dopmyna atoma 1522s22p°3s23p*. Xummuueckuii cumBon 1 GopMya BOIOPOIHOTO
COCIMHEHUS 3TOTO JIEMEHTA:
1)C u CHs; 2)Si u SiHs; 3)O u H20;
4)S u HaS.
2.XuMudeckas CBSI3b B OKCUJIC TUTHS:
l)uonHas1; 2)koBaJIeHTHAs MOJSpHAs; 3)MeTauinyeckas; 4)KoBajleHTHAs HEMOJIIpHasl.
3.B ManbIx mepuojax MepuoJUYEcKON CUCTEMbl XUMUYECKHX 3JIEMEHTOB C YBEIMUYEHHUEM 3apsia
S7ep paaryChl aTOMOB:
1)yBenuuuBaroTCcs; 2)U3MEHSIOTCS IEPUOTUUYECKH;
3)ymeHbiatorcs; 4)He U3MEHSIOTCA.
4.DopMyIIbl OCHOBHOTO U KMCIIOTHOTO OKCHJIOB COOTBETCTBEHHO:
1)FeO u BeO; 2)CaO u CrOs; 3)P20s5 u CO2; 4)SO3 u CaO.
5.Kosdhpunment nepen popmynoil BOCCTaHOBUTENS B YPaBHEHUU PEAKIMU TOPEHUsS aJIOMUHUS B
KHCIIOpOJIE:
11, 2)2; 3)3; 4)4.
6.BemiecTBa, KOTOpBIE TPU AUCCONUAIIH 00Pa3yIOT TOJIBKO KATHOHBI METAJUIA U THUAPOKCH I-UOHBI,
SBIISTFOTCSL:
l)xucnoramu; 2)comsimu;  3)menodamu;  4)aMPOTEPHBIMU THAPOKCHIAMHU.
7.Jlammouka mpubopa [Js HCHBITAHUS BEIIECTB Ha DIIEKTPONPOBOJHOCTh 3arOPUTHCS MPHU
MOTPYKEHUH JJIEKTPOJIOB B:
1)consanyto KUCNOTY; 2)xJopua kanus (kpuct.); 3)okcu xeneza(lll); 4)auctunnupoBannyro
BOJIY.
8.CyMMbI Bcex KOA(Q(PHUIHUEHTOB B MOJHOM M COKpPAIIEHHOM HOHHOM YPaBHEHUSX peakluil Mexay
pactBopamu cyib(dara IMHKA U HUTpaTa Oapusi paBHBI:
19u4; 2)I0u3; 3)I12u4; 4)12u3.
9.CokpamieHHOe HOHHOe ypaBHeHHWe peakmmu: Ca?t + S04 = CaSOs COOTBETCTBYET
B3aMMO/ICICTBHIO B PacTBOpE:
1)CaCl, ¢ BaSOgs; 2)CaCl, ¢ NaxSOs; 3)Ca c NaxSO4; 4)CaCOs ¢ H2SOs.
10.0Ocanox obpazyercs mpu B3auMOJeHCTBUU pacTBOPOB XJopua xenesza(ll) u:
l)runpoxcuaa Hatpust; 2)cynbdara HaTpust; 3)constHONW KucaoThl; 4)aurpaTta meau(ll).
11.TTpu koMHaTHOM Temneparype OyayT B3auMOI€HCTBOBATH!
1)N2 u H2; 2)N2 u Oz; 3)Zn u H20; 4)Na u H2O.
12.CocraB comnu(NH4)2SOs MOXHO YCTaHOBHTH, MCHOJB3YS JIBa PAacTBOpPa, COJACpIKAIIHE
wousl: 1)OH u Ba?*; 2)OH n H*; 3)Cl- u Cu®"; 4)CO3> u Ba?".
13.C nauboupliel CKOPOCTHIO P KOMHATHON TeMIIEpaType MPOTEKAeT PeaKIusd MEXITy:
DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn;
4HHCI (5%p-p) u Mg.
14 Xumunueckoe paBHoBecue B cucteme: COz(r) +C(1) «»2CO(r)— 173 xx CMeIIaeTcs B
CTOPOHY IPOAYKTA PEaKIHH MPHU:



1)rIoBBILIEHNN [JaBJIECHMS; 2)IOBBILIEHUU TEMIIEPATypbl;  3)IIOHM)KEHUU TEMIIEpaTyphl;
4)1croNnb30BaHUM KaTaau3aTopa.
15.T'uapokcus KanbLus OTHOCUTBCS K KJIacCy:
l)okcumoB; 2)ocHOBaHUWM; 3)coyield;  4)KHCIOT.
16.Kak M3MEHSIOTCS KUCIIOTHBIE CBOMCTBA BBICIIMX OKCHJIOB ClieBa Harpaso B psay Al-Si-P?
1)He u3MeHsIOTCs; 2)cHavajga YBEITUYUBAIOTCS, IIOTOM YMEHBIIAIOTCS; 3)yMEHbBIIAIOTCS;
4)yBeIMUNBAIOTCSL.
17.Kakoii U3 METaJIOB HE PearupyeT ¢ BOJHBIM pacTBOpoM cyibpara meau (I1):
l)xene3o; 2)30;mo0To;  3)onoBo;  4)HATpHil.
18.1Ipu B3auMoAeCcTBUM C METAJIIAMH HEMETAJLIbI MPOSIBIISIIOT CBOKCTBA!
1 )okucnuTenbHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIC; 4)OCHOBHBIE.
19.®opmyna BeniecTBa, 0003HaAUEHHOTO «X)» B CXEM€ MPEeBpaILLCHHI:
+H2 + HCI
FeO —— X———FeCl2:
1)Fex0s3;  2)FeCly;  3)Fe;  4)Fe(OH):..
20.I'mapokcuy IMHKa 00paszyeTcsl MpU B3aMOICHCTBUU:
l)okcuaa 1MHKa ¢ BOJOW; 2)OKCHIA IIMHKA C THAPOKCHIOM HaTpusi; 3)XJopuia IHUHKA C
ruapokcuaoM Meau(1l); 4)xaopuaa muHKa(p-p) € THAPOKCUIOM HATPUS(P-P).
21.B npOMBIIIUIEHHOCTH CEPHYIO KUCIIOTY MOJIYYaIOT MOTJIOMEHHEM:
1)SO3 Bomoii; 2)SOs pactBopoM cepHoii kucioThl; 3)SO2 Bomoit; 4)SO2 pacTBOpOM
CEpPHOM KUCJIOTBHI.
22.0Onpenenure MaccoByo Aoito Meau B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca razoo0pa3HOro BOAOPOJa, KOTOPBIM BBIAEIUTCS MPH PAaCTBOPEHUU 4,5 T altOMUHUS B
COJIIHOM KMCJIOTE COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r.
24.0Onpenennure MacCOBYIO JIOJIO COJM B PacTBOpE, MOIy4eHHOM pactBoperunem 20r cosm B 140r
BOJBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTBeTbI
BxoaHoii koHTpoab mo xumum 1 Kype
Bapuanr BTOpou

Ne Bompoca 1 2 3 4 5 6 7 8 9 10 11 12
Otser 4 1 3 4 4 3 1 2 2 1 4 1

Ne Bompoca 13 14 15 16 17 18 19 20 21 22 23 24
Otser 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3ajannsa npakTH4YeCKHX padoT

Pa3nes 1. OcHOBBI CTPpOCHHUSI BelecTBa
IIpakTuyeckasi padora Nel. «CocraBienne XUMHYECKUX (GOPMYJT IBYXaTOMHBIX COEIMHEHHI (OKCHJIOB,
cyJb(UI0B, THIPHUIOB U T.IL.) M IPYTHX HEOPraHMUECKUX COCIUHEHHUM OTIEIbHBIX KJIACCOB C MCIIOJIb30BaHUE

XUMHYECKON CHMBOJIMKM W HA3BaHWH COCJUHEHHWN 1O TPHUBHAIHHOW HOMEHKIATYPE M MEXTYHApOJIHOM
[UPAC».

Hean: CoBepiieHCTBOBaHNE YMEHUI COCTABIATH (POPMYITBI OWHAPHBIX COSINHEHNH, HA3bIBATh X, 3aKPETIUTh
MOHATHUS «CTENEHb OKHUCICHUA», «OMHAPHBIE COETUHEHUS;

3apanme 1.

BapmuanT 1 BapuanT 2




1. OnpeienuTe CTENEHH OKHMCIICHHSI aTOMOB
3JIEMEHTOB B COEMHEHUSX, (POPMYJIBI KOTOPBIX
Si03, Nay0, K>S, LiBr. IIpuBeaure Ha3BaHUSA
KaXJIOTO U3 BEILECTB.

1. Onpenenute CTENIEHN OKUCICHUS aTOMOB
XUMHYECKUX JIEMEHTOB B COCAMHEHUSX, (DOPMYITBI
kotopeix H2O, AICl3, N2Os, NasP.

2. Kakas u3 cnenyronmx gopMysi COOTBETCTBYET
okcuay azora (II):

NO, N20s, NO2, N2O?

2. Beibepute hopmyny okcuaa mapranma (IV):
MnO, Mn;0O7, MnF4, MnO..

3. Hanmmme popmyInbl BemecTs:

a) okcuaa cepsl (IV) 6) okcuma cepsr (VI).

3. Hanummte hopMysabl BemecTB: a) OKCUAA MeIU
(II); 6) okcuaa HATpHSL.

3anganue 2. CoctaButh HopMyiTy OMHAPHOTO COCTUHEHHUS AIFOMUHUS C YTIIEPOIOM.
3aganue 3. Ha3Bats BemectBa: NaCl, MgS, KH.
3ananue 4.Haiinu crenens okucnenus xjopa B coeauaenun Cl20.

BoiBoa mo pabdore.

IIpakTuyeckoe 3ansitueNe2.XapaKTepUCTHKA 3JEMEHTa MO €ro MOJOXKEHUI0 B MEPUOIUYECKOM

cucreme /.M. MenneneeBa

I_[e.m,: XapaKTepI/I3OBaTB XUMHUYCCKUE JJICMCHTHBI

nepuozmquKoﬁ CHUCTEMC XUMHUYCCKUX OJICMCHTOB I[I/I Menpeneena no IJIaHYy.

[li1an XapaKkTepUCTHKH dJIeMeHTa

1)Ha3BaHue ssieMeHTa;
2)XUMHUYECKUN CUMBOJT;
3)IopsiiKoBBINA HOMED;
4)AtomHas macca;

5)Homep nepuona;

6)Homep rpymnmsbl, BU HOATPYIIIbL;
7)3apsin siapa aToMa;

8)Uucno mpoTOHOB U HEUTPOHOB;
9)O011ee YnciIo 3IEKTPOHOB;
10)2nexktponHnas popmyna;
11)Meramn uiam HeMeTa;
12)Bpiciuii OKCH, €T0 XapakTep;

13)Bonopoanoe coearHeHUE (€CIIU €CTh);
14)'mapokcun, ero Ha3BaHHUE U XapaKTep;

15)YBenuuenne paauyca aroma (B eproje u A-rpymre)

Bapuantl. JlaTh XapakTepuCTHKY 3JIEMEHTOB C MOPSIKOBBIMA HoMepamu 13,21
BapuanT 2. /laTh XapaKTepUCTHKY 3JIEMEHTOB C MOPSIKOBEIMA HOMepamu 15,23

BapwuanT 3. /lath XxapakTepuCTHUKY 3JIEMEHTOB C MTOPAIKOBBIMUA HOMepamu 17, 25

Pa3zpnen 2. XuMu4yeckue peakuuu

IIpakTyeckoe 3anaTHEe Ne 3«TUIbl XUMUYECKUX PEAKIIHID».

Heawb: KnaccudpumupoBaTh peakuuyd MO CIEIYIOMIMM IMPU3HAKaM: YHCIYy U COCTaBY HMCXOJHBIX
BEILIECTB M TMPOJYKTOB pEAKIMU, W3MEHEHUIO CTEMEHEH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB,

00paTUMOCTH TIpolIecca, yU4acTHUIO KaTaau3aTropa, TermoBomMy dhdexty

Bapuanr 1.
1) H2 + N2 <==>NH3+Q

B COOTBCTCTBHMHM C HX IIOJOXCHHUEM B


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

2) Al + Fe203 —> AI203 + Fe + Q

3) CaCO3->Ca0 + C0O2-Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q
BapuanTt2.

1)KCIO3 —>KCI+ 02 -Q;

2)N2 +02 <-NO -Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;
4) Fe + H2SO4 —> FeSO4 + H2 + Q
Bapuant 3.

1) FeCI3 + AgNO3—> AgCI + Fe(NO3)3;
2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2+02 —>S03+Q

IIpakTuyeckoe 3ansaTue Ned. «PacyéTsl M0 ypaBHCHUSIM XHUMHUUYECKUX PEAKIINI C UCTIOTb30BAHUEM
Macchl, 00béMa (HOpMaJbHbIE YCIOBUS) a30B, KOJIUYECTBA BELIECTBAY.

Henb: O3HaKOMUTHCS C OCHOBHBIMHU 3aKOHAMH XUMHH U HAYYUTHCS C UX TIOMOILBIO PelIaTh 3JIeMEHTapHbIe
pacueTHbIE 3a7a4u.

O6opynoBaHme: KalnbKyJIATOPbL; IEPUOJUYECKAS CUCTEMA XUMHUUECKUX AneMeHToB I.J1. MeHneneena,
tabmmia «OCHOBHBIE XUMHYECKHE (OPMYITBI»;

Bapwuanr 1.

1.Ilonb3ysch 3HAUEHUSMU aTOMHBIX BECOB 3J1€MEHTOB U3 llepuonnyeckoil TaOIMUIbI, pacCUUTANTE
MOJISIpHYI0 Maccy (r/mMounb) muist cneayronux BemectB: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Cxonbko
MOJIEKYJI COJIEPKUTCA B 1 MOJI€ KaXKJIOr0 U3 3TUX BEILECTB?

2. CkosbKO MoJIeH Kucnopoza coaepxurcs B 128 r kucinopona?

3. Tlpu rpo3oBBIX paspsmax B arMochepe MpOoUCXoauT cienyromas peaknus: N2 + 02 = NO2.
VYpaBHsiiTe peakiuto. CKOJIbKO MOJIEH KUCIOpoaa NOoTpedyeTcst 171l MOJIHOro npeBparieHus 1 Moss
azora B NO2? Ckosbko 3T0 OyzeT rpaMMoB kuciopoa? Ckonbko rpaMmMmoB NO2 obpasyercs?
Bapmuanr 2.

1. B crakan namwim 180 1 Bojbl. CKOIBKO MOJIEKYI BOJIbI B cTakane? Ckoybko 310 Mosieir H20?

2. BeluncnuTe Maccy BEIIECTBa, COOTBETCTBYIOILYIO 6 MOJIb aTOMOB CEpBI.

3. B maccaxupckuii camosier mepen Hadaiom peiica nmorpy3win 200 kr mpoaykToB (macca 0e3
ynakoBku). Kak wu3MeHumnace Macca aBMaiaiiHepa IIOCI€ TOro, Kak B TIIOJIETE Maccakupam
MPEIOKUIN 00€] ¥ BCE MPOIYKThI ObUIH ChEIEHbI?

Bapuanr 3.

1. Kpacuebrit mopomok mean (6,4 T) cMemanyd C JKeAThIM MOPOIIKOM cepbl (3,2 T) U Harpenm.
[Tomy4nsu 4yepHbI MOPOIIOK, HE COAEPKALINI KPACHBIX KPYIIMHOK MEAH U KEITOT0 MOPOILKA CEPHI.
KakoBa Macca nonmyueHHOro yepHoro nopoinka? Hanumure ypaBHeHHE peakun

2. Kakoil 06eM npu HOpMalIbHBIX YCIOBHSX (H.y.) 3aHMMAIOT 56 T ra3000pa3zHoro azora’?

3. Tlpu rpo3oBBIX paspsmax B aTMochepe MPOUCXOAWT ciieAyromas peaknus: N2 + 02 = NO2.
VYpaBHsiite peakiuio. CKOIbKO MOJIEH KUCIOPoAa NoTpeOyeTcs A7l MOJIHOro npeBparieHus 1 Mo
azota B NO2? Ckonbko 310 Oyner rpammoB kuciopoga? Ckosbko rpammoB NO2 obpazyercs?

IIpakTHyeckoe 3ansaTHeNe S.

Hesn. Ha mnpaktuke yOeIuThCcsi B CYLIECTBOBAaHMHM THJAPOJIM3a; COBEPIICHCTBOBATH YMEHUS
HaOJII0aTh XMMUYECKHE SIBICHUS; OOBSICHATh HaOJroJaeMble SBICHHUS M Pe3yJbTaThl OIIBITOB;
pemaTh KaueCTBEHHbIE 3a/a4YM; COCTABIIATh YPABHEHHS XUMHYECKUX PEaKUUil MOHHOTO OOMEHa ¢
y4acTUEM HEOPraHUYECKUX BEILECTB.

Bomnpocs! 115 1onycka K 1adoparopHoi padore

1. Chopmynupyiite 1eTb MIIAHUPYEMOTO IKCIIEPUMEHTA;
2. O0BsCHHTE, KAaKOH MPOIIECC HA3BIBAIOT THIPOJIN30M, KaKOH OH ObIBaeT?;



3.KaxoBa posb ruiponusa B npupojae?

4. OObsicHHTE, KaKHE CYIIECTBYIOT CHOCOOBI JI0Ka3aTelbCTBA CYLIECTBOBAHUSA T'HAPOIN3A
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

5. O0bscHUTE, KaK COCTABIISECTCS ypaBHEHUE TUPOIIN3A;

6. O0BsicauTe, uTo Takoe pH? Kak 3aBUCHT HaHHBIN MTOKa3aTeNbh OT KUCIOTHOCTH HIIM OCHOBHOCTH

Cpellbl pacTBOpa;

7.00bscHUTE X0/ BBIIIOJIHCHU A SKCIICPUMCHTA 110 PCIICHUIO KaYCCTBCHHLIX 3a1a4,

8. Ilepeunciure OCHOBHBIE AaCHEKThI

COOJIIOJICHUs] TEXHUKH Oe30macHOCTH Tpu padboTe ¢

arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

O06opyaoBaHue U Mocyaa

PeakTuBbI

1. CTexnsHHBIC TIPOOUPKH

1. PactBop NaOH

2. llITaTuB my1st TpoOUPOK

2. PactBop Na2S0O4

3. Pacteop AICI3

4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KrciaoTHO-0CHOBHBIN MHIUKATOP

AJIropuT™M npoBeaenus onbiTa Ne 1

Bonipocsl u 3a1aHus

3amanue Ne 1. B Tpex mpoOupkax mox
HOMEPaMU HaXO/SATCS paCTBOPHI TPEX COJEH:
XJIOpHIA AIFOMUHHUSA, CyIb(ara HaTpHs,
kapOoHaTta HaTpus. He momb3ysice npyrumu
peaKTHBaMHU, OTIPEEITUTE COCTAB KaXI0H
MPOOUPKH.

1. aTth 0OBsCHEHHE MTPOBEACHHBIM OIBITAM. 2.
CocCTaBUTh ypaBHEHUS peaklni, MPOTEKAIOIIUX
B IPOOUPKE B MOJIEKYJIIPHOM U HOHHOM BUJAX.

AJITOPUTM NPOBeIeHNs onbITa Ne 2

BOHpOCI)I H 3aJaHUA

3amganue No 2. UTo npou3onaeT, eciau
OXJIaJINTh PACTBOP KapOOHATa HATPHUS WU
m00aBUTH K HEMY ruApokcun HaTpus? 1.1.
Hanute B mpoOupky 1-2 M pacTBopa
kapOoHaTa HaTpud. 1.2. OmycTUTh POOHPKY B
CTaKaH C OYEHb XOJIOJHOM BOJION WIIM CHETOM.
1.3. IIpoBepuTh cpey pacTBOpa MpU HOMOUIU
KICJIOTHO-OCHOBHOT'O MHAUKAaTOpa. 1.4.
/100aBUTh K pacTBOpPY KapOoHaTa HATPHUS
TUAPOKCU]T HATPHUSL.

1.Kakoi nHAUKATOp JTy4llle UCTOIb30BaTh IS
omnpeneneHus cpeasl pactBopa? 2. CocTaBUTH
COOTBETCTBYIOIIHE YPAaBHEHUSI XUMUIECKIX
peaxiuii, B MOJIEKYJIIPHOM U HOHHOM BHUaX.

AJITOPUTM NPOBeieHNs onbiTa Ne 3

BOHpOCbI H 3aJaHUA

3ananue Ne 3. [IpoGaemusnii onbiT. 1.1. B ogHy
MpoOHUpPKY ¢ pacTBopoM cynbdara meau (1)
MPUIIUTH pacTBOpP rUApoKcHa Hatpus. 1.2. Bo
BTOPYIO IPOOHPKY C PACTBOPOM CyJbdara
menu (II) mpumuTh pacTBOp KapOoHATA HATPUSI.
1.3. CpaBHUTH LIBET 00Pa3yIOLIMXCS OCAKOB.
1.4. OGpaTuTh BHUMaHHUE Ha BBIIEIICHHUE T'a3a B
0HOM 13 mpobupok. 1.5. Onpenenuts, OTKyaa
MOJKET BBIAENATHCA ATOT ra3? 1.6. [IpoBeputs
KauyeCTBEHHBIH COCTaB ra3a ropamei
myqauHKOU. 1.7. OOBSICHUTH IPOUCXOISIICE
SIBJICHUE.

1. CocTaBUTH COOTBETCTBYIOIINE YPAaBHEHUS
XMMUYECKUX PEaKLIUH, B MOJIEKYJISIPHOM U
MOHHOM BHJIaX.




AJITOPUTM NPOBeieHus onbiTa Ne 4 Bonpocs! n 3aganns

3ananue Ne 4. [Ipodnemusrii onbit. 1.1. K 1. OOBSICHUTBH IPOUCXOJIAIICE SABICHHE. 2.
[pPacTBOPY XJIOPUIa ATFOMHUHHUS TTPHIUTH COCTaBUTh COOTBETCTBYIONINE YPaBHEHUS
pacTBOp KapOoOHaTa HATPHSI. XUMHYECKHAX PEaKinii, B MOJIEKYIIPHOM U

MOHHOM BHaX. 3. OTBETUTH Ha Bompockl. s
4ero B MEJUIIMHCKON MPAaKTUKE UCTIOIb3YIOT
[PacCTBOP MHUTHEBOM COMBI IS TTOJIOCKAHUS TTPH
BOCTIAIUTENILHBIX 3200JI€BaHUSIX TOpa’?
KaxoBa posb ruaponusa B npupoae? [louemy
[pacTBOp MBLIA IEHUTCS B Boe?

BriBoabl.

1.ITpoananu3upyiTe COOTBETCTBUE MOJYYEHHBIX PE3yJIbTAaTOB TUIIAM ruaposun3a. Caenaire
COOTBETCTBYIOIINE BHIBOJIBI.

2.ChopMynupyiTe BBIBOJBI O 3aBUCUMOCTHU THIIA TUAPOIIN3A U KUCIOTHOCTH CPEJibl pacTBOpA.

Pazngean 3.CTpoenne u cBOiiCTBAa HEOPTraHMYECKHUX BelleCTB

IIpakTuyeckoe 3ansaTue Ne6 Knaccudukaiys, HOMEHKIIATypa B XUMUYIECKUE (OpMyITbI
HEOPraHUYECKHUX BEILIECTB

YueOHas 1eJib: 3aKPENUTh 3HAHUS, YMCHHUS, HABBIKU 110 KJIacCH(PHUKAIINN, HOMEHKIIATYPE , COCTaBY
HEOPraHWYECKHX BEUIECTB.

AKTyanusanus 3HaHHUi:

®poHTaNBHBIA OMPOC.

1.Yro Takoe okcunpl? Kakue ObiBatoT okcuzabl? IloueMy HeconeoOpasyrolue OKCHABI Tak
Ha3bIBAIOTCs?

2.Yto takoe kucnotel? Kakue kucnorsl Bel 3Haere? Uto Takoe TpEXOCHOBHAs KUCIOTA?

3.Yto Takoe ocHoBaHusA? Yto Takoe menoun?

4. Yto takoe conu? [IpuBeaute npumMepsl comeil.

5.IIpo6.iemuslii Bonpoc. [loyemMy 1 KUCTOTHI M OCHOBaHUS OOBEIUHSAIOTCS B TPYIITY TUAPOKCUIIBI?
Urto y HEX 00I1IeT0 ¥ YeM OHU OTINYaroTCs?

BobinosiHeHne 3aIaHNH 110 BAPDUAHTAM

Bapuant Ne 1

1. HazoBure coemuuenus: Cu(NO3)2, CuO, CO2, NaOH , SO2 , H2S0O4, CaSO4, KOH, HCI,
HNO3, CaO, KCI.

2. U3 3ananus Ne 1 Beimuimnte Gopmysbl OKCHIOB.

3. CoctaBbTe (OpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB JUIsI ClIeayronux sneMenToB: Ca, S, O, Mg.

4. CoctaBbTe (hOpMyINbI CIEAYIOUIMX coequHeHu: okcua azota (I), runpokcun Hatpus, cyiabdar
Oapusi, OKCHJT MarHusl, XJIOPU] ATFOMHHHUS.

Bapuant Ne 2

1. HaszoBute coemunenus: BaCly, H2SiOs, HsPOs, BaO, H»SOs3;, AICl;, Ba(OH).,
KNOs, CaCOs, Fe(OH)2, Na2O, P2Os

2. 13 3aganus Ne 1 Beimuimte GopMysasl CONEH.

3. CocrtaBbTe (OpMYITBI BCEX BO3MOXKHBIX OKCHJIOB TSl creayromux snemeHToB: C, Al, N, Fe.

4. CoctaBbTe (POPMYJIBI CIEAYIOUIMX COEAMHEHHH: (PTOPOBOAOPOIHAS KUCIOTA, THAPOKCU] Oapus,
HUTpaT Meau, okcua xenesa (I11), okenn kpemuus,

Bapuant Ne 3

1. HasoBure coemunenus: Ba(NOz),, MgO, CO;, NaOH, HNO., 2ZnO, NacCl,
SO3, H2SO4, BaSO4, LiOH, HCI,

2. U3 3ananus Ne 1 Beimuimute Gopmysibl KUCIOT.

3. CoctaBbTe POpMYIBI BCEX BO3MOKHBIX OKCHJIOB AJis cienyromux 3nemeHToB: K, Cl, Mg, Ba.



4. CocraBbTe (GOPMYIBI CIEAYIOMUX COCAMHEHHUA: THUAPOKCU] IIMHKA, OKCHUJ AaFOMUHUSA,
CEpOBOIOPOAHAS KUCIIOTA, OKCUJ] BOJOPO/Ia, HUTPAT MEJIH.
Bapuant Ne 4

1. HazoBure coemunenus: KO, P203 MgClz, H2SOz | H3sPOs4 :Na,COs, Fe(OH)3ZnO,
H>SO4, FeCls, Ca(OH)2, NaNOs

2. W3 3aganus Ne | Bemummte GopMysibl OCHOBAHUH.

3. CocraBbTe (hOopMyJIBI BCEX BO3MOKHBIX OKCHIOB JUIs ciexyromux ueMeHToB: Si, Al, N, Li

4. CocraBbTe (HOpMYJIBI CISIYIOIUX COSAMHEHHUH: TUIPOKCH aTOMHUHMA, oKcua yraepoaa (IV),
KapOOHAT KaJlbLiUs, OKCUJ HATPUs, XJIOPOBOJOPOIHAS KUCIOTA

IIpakTuyeckoe 3anaTueNe7 «CBoiicTBa, cocTaB, MOJiydeHHE U 0€30MacHOE HCIOIb30BaHUE
BOKHEUIIINX HEOPTAHUYECKUX BEIICCTB B OBITY M MIPAKTUYCCKOMN JCSITCIHHOCTH YEITOBEKaY.

IIpakTuyeckas padora Ne§. UneHTnduKanus HeOPraHMYeCKuX BelecTs

Hean: C noMoI1bi0 KaYECTBEHHBIX PEAKIIMi Ha HOHBI PACIIO3HATh MIPEJIOKEHHbIE HEOPTaHUYECKUE
BELIECTBA.

PeaxkTuBsbl: pactBopsl: xiopun xenesa (I1I), xnmopuga aMmonus, cynbdara HaTpUs, XJIOPHU] HATPHS,
TUAPOKCHUJ HATpHsl, XJiopuaa Oapusi, HUTpat cepedpa, 10%—us1it pactBop poaanuaa kamus KSCN
OmnwlIT 1: Vcnionb3ys BblJaHHBIE PEAKTUBBI, IPOBEIUTE XapaKTEPHbIE PEaKIIMU Ha HOHBI U JJOKAKNUTE
KaueCTBEHHBIN cocTaB XJyopuaa xkeinesa (I11).

AJITOPUTM BBITIOJIHEHHUS] JAHHOTO ONBITA

JUis BBINOJHEHMS J[@HHOTO OIbITa COJACPKHMMOE HPOOMPKM pas3aenure Ha JBe MnpoObl. Jlis
onpezeneHuss KaTUOHOB ene3a Fe+3 mpuinelite B onHy npodupky pomanun kamus KSCN. Uro
HaOmronaere? Jlns onpenenenus annoHoB xuiopa Cl - mpuseiite B Apyryro npoOUpKy HUTpAT cepedpa
AgNO3. Yto nabmrogaere? Pe3ynbTaThl ONbITa 3aHECUTE B TAOIUIy. Y paBHEHUS peaKIUi 3aluIINTe
B MOJIEKYJISIPHOM, MOJTHOM MOHHOM U COKpallleHHON MOHHOU opMax.

OmnwIT 2. B Tpex npoHymepoBaHHBIX Tpodupkax (1, 2, 3) naHbl BelecTBa: XJI0pUA aMMOHUS, XJIOPUT
HaTpus, cynbdar Hatpus. C HOMOIIBIO KAaUECTBEHHBIX PEaKIMi Ha MOHBI paclio3HaiiTe, B Kakol u3
POOMPOK HAXOATCS TaHHBIE BELIECTBA.

AJITOPUTM BBINIOJHEHHUS JAHHOTO ONbITA:

J171s1 BBINOTHEHMSI JAHHOTO OIBITA COAEPKUMOE KaXK0M MPOHYMEPOBAHHOM MPOOUPKYU pa3JeIuTh Ha
Tpu npoOsl. [l onpeaeneHus XIopuaa aMMOHUST HE00X0IMMO MPOBECTH KAYECTBEHHYIO PEaKIUI0
Ha MOH aMMOHHS - B TpU NpoObI NPUINTH PacTBOpP THUAPOKCHIA HATPHs, HAarpeTh B IUIAMEHU
cnuptoBku. Yrto Habmomaere? J[lns ompeaeneHus cyibdara HATpUs HEOOXOIUMO MPOBECTU
KaUeCTBEHHYIO PEaKIMIO Ha CyJb(aT-uoH - B JIB€ MPOObI MPWINTh pacTBop xjopunaa Oapus. Uto
HaOmroaetre? s moaATBEp K ICHHS, UTO B TPEThEH MPOOUpPKE HAXOAUTCS XJIOPHL HATPHUs, TPOBEAUTE
KaueCTBEHHYIO PEaKIIMIO Ha XJIOPUA-HOH — J00aBbTEe pacTBOp HUTpaTa cepedpa. Uro HabmrogaeTe?
Pe3ynbraThl ombiTa 3aHECUTE B TAOMUILY. Y paBHEHHSI pEakIMii 3aUIINTE B MOJIEKYIISIPHOM, MOTHON
WOHHOW M COKpaIlleHHON HOHHOU (hopmax.

BriBoj k paGore:

Pa3nen 4. CtpoeHne u cBOWCTBA OPraHu4ecKHX BelIeCTB

IIpakTyeckoe 3ansitue Ne9. [Ipaktnyeckoe 3ansaTue Ne9. «XuMuueckoe CTpoeHUE Kak MOPSIIO0K
COETMHEHHUSI aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJICHTHOCTU (M30MEpHhI, TOMOJIOTH), HOMEHKJIaTypa
OpraHMYECKUX COEJUHEHMM OTAEIbHBIX KJIacCOB,  COCTaBJICHHME IIOJIHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (POpPMYJI OPraHMUECKUX BEIIECTB OT/IEIbHBIX KJIaCCOB.

Hesab: 3aKpenuTh YMEHHMS Ha COCTABJICHHME IOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (opMys
OpPraHUYECKHX BELECTB OTJEJIBHBIX KJIaCCOB, HOHATHS U30MEPbI, FTOMOJIOTH, Ha3bIBaTh BEIIECTBA 110
HomeHknatypelUPAC.


http://www.pandia.ru/text/category/ammonij/

BapuanTt nepBblil. 13 npennoxkeHHOTo HepedHsi BHIOEpPHUTE JBa BEIIECTBA, KOTOPBIC SBIISIOTCS
uzomepamu: 1) 3-MeTuirekcen-1; 2) rekcen-2; 3) MeTHIINUKIOreKcaH; 4) rekcaaueH-1,5; 5) rekcan;
6) METHIIOEH3OJI.

BapuanTt BTOpOii. 13 npennoxxeHHOro mepevHsi BIOepUTE JBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
MPUCYTCTBYET ABOIHAS CBSI3b MEXKJYy aTOMaMM yriiepoja W Kuciopopa:l) meraHois; 2) ykcycHas
kuciioTa; 3) penon; 4) rmuepuH; 5) aeToH;

BapuanTt Tpermii. M3 mpemiokeHHOro TepedHsi BhIOEpUTE JBa BELIECTBA, KOTOPBIC SBISIOTCS
romosioramu nentana: 1) CsHs; 2) CsHio; 3) C4Hs; 4) CaH1o; 5) CeHe.

BriBoa o padore.

IpakTuyeckoe 3ansaTHeN210«CBoOIICTBA OpraHMYECKUX COCIMHEHUNM OTACJIbHBIX KJIacCOB,
COCTaBJICHUE YPABHEHUN XMMHUYECKUX PEAKLIUN C yHACTUEM OPraHMYECKUX BEIIECTB HA OCHOBAaHUU
HUX COCTaBa U CTPOCHUS.

Henanb: 3akpenuTh CBOMCTBA OPraHUYECKUX BEUIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHHS.
Bapuant nepsblil. 113 npenioxkeHHOro mnepedHs BEIECTB BHIOEPUTE BCe CBOMCTBA, KOTOPBIE
XapaKTepHbI Kak s (eHona, Tak U JUIs yKCycHO# kuciothl: 1) OGeciiBeunBaeT OPOMHYIO BOAY;
2) BzaumopeiictByeT co menodamu; 3) BzammoneiictByer ¢ kanwem; 4) Berymaer B peakiuio
srepudukanmm; 5) Oxucnsercs nepMaHraHaTOM Kajusl.

Bapuantr BTOpoii. 3 mpemiokeHHOTOo TepedyHsS BBHIOEpUTE BCE BEMIECTBA, C KAXKIBIM U3
KOTOPBIX B3aUMOJIEHCTBYeT TmeHTaH: 1) xjop (cBer); 2) KMnOs (p-p); 3) OpomHas Boxa;
4) KOH (p-p); 5) xucnopon (t).

Bapuant Tpermit. M3  mpemIoKeHHOTO  TMEpedHs  BHIOGpUTE BCe  BEIIECTBA, KAKAOE W3
KOTOPBIX B3aUMOJEHCTBYeT ¢  ykcycHOW  kucinortoit: 1)  NaOH  (pp); 2) NaxCOs (p-p);
3) CsHs; 4) CH30H; 5) Cu(OH)..

BriBoa nmo padore.

IIpakTuyeckoe 3anusitue Nell. «CocTaBieHHE CXEM PEAKIUNA(B TOM YHCIE MO MPEIONKEHHBIM
[IEMOYKaM TIPEBpAICHUH), XapaKTepU3YIOMUX XWMHUYECKUE CBONCTBA OPraHHMYECKUX COEJMHEHUN
OTJIENTBHBIX KJIACCOB, CIIOCOOBI UX MOJYYSHUs] U HA3BaHHE OPraHWYECKUX COSJWHEHUH MO TPUBHAIBHON HITH
MeXIyHapoIHOH cucteMatndeckoi HoMeHkaarype [IUPAC.

He.m; pa60T1>1: 3aKpCIIUTh 3HAHUA O BSaHMOHeﬁCTBHH KJIaCCOB OPTraHUYCCKUX BCHICCTB MCKAY co0oii Ha
OCHOBAaHMHM XMMUYECKHX CBOMCTB U CITOCO0aX MMOJIy4CHU:.

BapuanT nepBbiii
1.0OcymectButh npespaiuenue semects: CH4 — X — Y — COHSNO2
Omnpenenure, Kakue U3 yKa3aHHBIX BELIECTB SBJISAIOTCS BelleCTBaMH X M Y, Ha3BaTh X 10 HOMEHKJIAType
IUPAC: 1) xnopbensoun; 2) 6ensou; 3) aneTuien; 4) aeToH; 5) rekcas.
2.0cCyIIecTBUTh MPEBpAIICHNE BEIIECTB:
X Y
C2HsOH — C;HsCOOC;Hs — C2HsCOONa.
Onpenenure, Kakhue M3 YKa3aHHBIX BEIIECTB SBIAIOTCS BEHIECTBAMU X W Y, Ha3BaTh HUX IO
HOMEHKJIaType IUPAC:
1) CoHsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSOs; 5) Na
Bapuanr BTOpou
1.OcyiecTBUTh MpeBpalleHus BEIIECTB:

H2SOs,, t
CH,=CH, — X — Y — CyH5-0O-C,Hs
OnpenenuTe, KAKUe M3 YKa3aHHBIX BEMIECTB ABJISAIOTCS BelmecTBaMu X U Y, Ha3BaTh MX 10 HOMEHKJIAType
IUPAC: 1) CH3-CH,-OH; 2) CH,CI-CH.CI; 3) CHs-CHs; 4) CaoHy;
5) CHsCH:Br.
2.0cyH_[eCTBI/ITB IpeBpallcCHusd BCUICCTB:

CH30H



YKCYCHas KHCIIOTa — X — TJIALAH — Y
Omnpenenure, Kakue M yKa3aHHBIX BELIECTB SBJAIOTCS BellecTBaMM X U Y, Ha3BaTh MX II0 HOMEHKIAType
IUPAC: 1)  XJopykcycHas  KHCIOTa; 2) amerar  HaTpus; 3)  amerunes;
4) MeTHJIOBBIN 3(hUp YKCYCHOH KHCIIOTBI; 5) METUIIOBBIN 3(hUp aMUHOYKCYCHOM KUCIIOTEHI.

BriBoa mo padore.

IIpakTnyeckoe 3anaTueNel2. «llonyueHue STUICHA U H3y4YEHHE €O CBOMCTBY.

Pe3yabTar 00y4yeHusi. Y CTaHABINBATH 3aBHCUMOCTD (PH3UKO-XMMHYECKUX CBOWCTB OPTaHIMYECKUX BEIIECTB
ot crpoenus monekyn. Oomue kommereniu OK 01, OK 02 OK 04

1. Bompocs! i Homycka K MpakTHIecKoil padore: a) chopMynnpyiTe 1eNnb IaHNPYyEeMOTO SKCIIEPHMEHTa;
0) oObBsACHHTE, K KakOMYy KJaccy OpPraHHYECKHX BELIECTB OTHOCHTCS STHIICH; B) OOBSICHUTE, KaKUMHU
XMMHYECKHMH CBOHCTBAMH 00JIaJal0T BEHIECTBA JAHHOTO KJIacca, KaKWe KaYeCTBEHHBIC PEaKIMU Ul MX
OOHapYKEHUS HCHOJIB3YIOTCS; T) 00OBSICHUTE, KaK MOJKHO ITOJYYUTh BEIECTBA JAHHOTO KJIacca COSTMHEHHUH B
a00paTOPHBIX YCIOBHSAX; 1) OOBSCHHUTE, U3 YETO COCTOUT MPHUOOp AT MOIyYSHHS T'a30B; €) MMEePECUHCIUTE
OCHOBHBIE aCIIEKTHl COOJIOJEHUS TEXHUKH Oe3omacHoctH mnpu pabore ¢ JIBXK (atmmoBerii compt),
arpecCUBHBIMH peareHTamMu (KOHIICHTPUPOBAaHHAs CepHas KHCIIOTa), HarpeBaTeNbHBIMH HpUOOpamMu
(cimpTOBKa).

2. IIpoBeneHue ONBLITOB

Oo6opynoBanue u mocyaa PeakTuBbI
1. CreknsHHBIC IPOOUPKH 1. Konnearpuposanusrit pactBop HoSO4
2. llltaTuB mms mpoOUpoK 2. OTUIOBBIM COIUPT
3. CriupToBKa 3. PactBop KMnOg4
4. Crinukn 4. bpomHast Boga
5. Ilecok

AJTOpUTM NpoBeeHns onbiTa Ne 1 Bonpocsl u 3aganns

1. ITomyuuTh 3THIICH AeTHIpaTauei 3THiIoBoro cnupta, |l1.Yrto mpoucxoaut B npodupke? Uto
00HapyXHUTb €ro, U3YIUTh €ro CBOMCTRA. HaOronaeTe?
1.1. B mpoOupky HaIUTE 2—3 MJI STHUIIOBOTO CITUPTA U 2.K kakoMy THUIIy XUMUYECKUX PEaKIUil
OCTOPO’KHO JT00aBUTH 6—9 MIT KOHIIEHTPUPOBAHHOM OTHOCSATCS 3TH Tporiecchl? Kak Ha3pIBaroTCS?
CEPHOI KUCIOTHI. 3aTeM BCHINaTh HEMHOTO MpoKaneHHoro |3.Kak MeHseTca oKkpacka pacTBOpoB?
necka (IeCOK MM MEJIKHE KYCOUYKH MEeM3bl BBOJAT JUIs [Touemy?
TOT0, YTOOBI IPEIOTBPATUTH TOMUKH KUAKOCTH MPU 4.KaknuM rutamenem roput stwiieH? [louemy?

KHTICHHUH ). 3aKPBITh MPOOHPKY NMPOOKO# ¢ ra300TBOAHON |5.COCTaBUTH ypaBHEHUS POTEKAIOIINX
TpyOKOI, 3aKpENNTh €€ B IUTATUBE U OCTOPOXKHO HATPETH  [[TPOLIECCOB.
coaepxumMoe npooupku (puc. 1)

CyHsOH
H,SO,
(komi1.)

Bry (p-p) KMnOy (p-p)

Mpubop Ans nonyyeHmsa sTuneHa




C,H.OH = C,H, + H,0

1.2. OcTopOo’XKHO, pABHOMEPHO HArPETh CMECh.

1.3. B npyryto npobupky Hajeite 2—3 M pa30aBIeHHOTO
pacTBOpa nepMaHraHata Kajiusi, U MPOITyCTUTE Yepe3 HeTo
ras.

1.4. B TpeThio mpoOMpPKY HAIUTH 2—3 MJI OPOMHOM BOJIBI,
OITYCTHTB Ta300TBOJHYIO TPYOKY JIO JHA STOU MPOOHUPKHU 1
MPOIYCTUTh Yepe3 OPOMHYIO BOJY BBIIEISIOMINIACS ra3.
1.5.BeIHyTh ra300TBOIHYIO TPYOKY M3 pacTBOpa 1
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, HOIKEUb
BEIIETISIONIHICS Ta3 (prc.2).

C:H;OH (aTmjo-
BBI¥ CIIIPT)

H.>SO,

3. O6padoTKa pe3yJbTATOB ONBLITOB

1.IlpoaHanu3upoBaTh COOTBETCTBHE IMOJYYSHHBIX pE3YJIbTaTOB CIIOCO0AM IOJTYYeHHs] HETpeaelIbHBIX
YIIJIEBOIOPOIOB psAfa 3THieHa (ajnkeHoB). Caenars cOOTBETCTBYIOMMH BbIBOJ. 2.ChopMynnpoBaTh BEIBOJ O
(bU3NKO-XUMHUECKUX CBOMCTBaX dTHiCHA. 3.CHOpMyITUpOBaTh BBIBOJ O CIIOCO0AaX OOHAPYKEHHS STHIICHA.
IIpakTuueckoe 3ansitueNel3. «MneHTudukanmss OpraHUuECKUX COSTMHEHUH OTICIBHBIX KJIACCOBY
Heas pa0oTbl: 3akpenuTh 3HAHUA 00 HMIACHTH)UKALMH H3YYCHHBIX OPraHWYECKHX  COCTHHEHHUH,
COBEPLICHCTBOBATh YMEHHUS PEIIATh IKCIICPUMEHTAIIbHBIC 3a1a4H.

[Ipennaraemast pabota OXBaTbIBaeT KHCIOPOAOCOACPKAILINE COCAMHEHHS: CIHUPTHI, ajbAErHibl, KUCIOTHI ,
YIIIEBOJIBL.

1.C momomibio XapakTepHBIX peakurii paclo3HaiTe, B KaKOi 13 NpOOUPOK HAXOATCS BOIHBIE PACTBOPLL: a)
3TaHoja; 0)yKCYCHON KHCIIOTHI; B TIIIOKO3bI; I')[JIMLEPHHA

2. C noMoIIpio XapaKTepHBIX PEaKIMi pacrio3HaiTe, B KaKOH M3 MPOOUPOK HAXOJSTCS BOJHBIE PACTBOPBI:
a)deHona; 0)rimuueprHa; B)QpopManbaeriia; I) MIOKO3bL.

3. C moMomIpio XapakTepHbIX PEaKknuil pacro3HaiTe, B KaKOH M3 MPOOUPOK HAXOIATCS BOIHBIC PAaCTBOPBIL:
a)riuiepuH; 0) pacTUTETLHOE MaJIo; B) MAIIMHHOE MAcIIo, MOIYYEeHHOE U3 HE(TH;

r')caxapHbIi CHUPOIL.

4. Pacmio3HaiiTe ¢ MOMOIIBIO OJTHOTO M TOTO YK€ PEaKTHBA, B KAKOH U3 MPOOUPOK HAXOATCS BOJHBIE PACTBOPBIL:
a) eHomsITa HATpUS; 0)ITHIATAa HATPHSL; B)aleTara HATPUS; T) KapOoHaTa HaTPHUSI.



5. Pacmio3HaiiTe ¢ HIOMOIIIBIO OJHOTO M TOTO XK€ PEaKTHBA, B KaKOH U3 TPOOHUPOK HAXOATCS BOJTHBIC PACTBOPHI:
a)MblIa; 0)0eIKa; B)COIEI.

6.Mcrionb3yst oHY U Ty)KE€ pPEakio, HO pa3Hble yCJIOBUS €€ MPOTEKaHUs, Paclo3HaNTe, B KaKol U3 TPEX
MPOOHPOK HAXOAATCS pacTBOPHI: a)TuIleprHa; 0)dhopmannHa; B) Oenka.

7.J10Ka)KUTE OMBITHBIM ITyTEM, 4TO KapTodens u Oenblil X71ed coaepkaT Kpaxmall, a Crenoe s0JI0Ko

— IJIIOKO3Y.
Odopmute oTuer, 3arMOTHUB TAOJIHILY:

Yto nenamu Yro HabIrogamu BriBojbl
BriBoa:

Pa3nen. S. Kuneruueckune u TepMOoAMHAMIYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX
peaxuuii

IIpakTuyeckoe 3ansaTue Nel4 «CKOpOCTh XMMUYECKUX PEAKIMI U XUMHUECKOE PAaBHOBECUE.
Hesasb padoTbl. V3ydeHne BIUSHHUSA pa3indHBIX (AKTOPOB HA MPOTEKAHHE XMMHYECKHX PEaKIIHH,
000CHOBaHME U3MEHEHUS CKOPOCTH TEUSHHSI XUMUYECKUX PeakIUid, ux ooparumoctu. OcoOeHHOCTH
xumu4eckoro pasHosecus. Oomme komnereniu OK 01, OK 02

OOopynoBaHMe M peaKTHUBBI: IITaTUB C MPOOMPKAMU, 3aKHUM JJIs1 IPOOUPOK, TOpEIIKa, pacTBOPHI
FeCl3, KCNS, K2Cr207, H2S04, KOH, pactBopbl #oja u Kpaxmaia, KPUCTAUIMUECKHUI
dbenondTaneus.

ITopsinok BbINOJIHEHHS PadOThI

OnpiT 1. BnusiHue KOHIEHTPAIMK pearupyromnuX BEIeCcTB Ha XMMUYECKOe paBHOBECHE

B stoM ombiTe mM3ydaerca oOpatumasi peakius Mexay pactBopamu xjopuaa xenesa(lll) FeCl3 u
ponanuga kanmuss KCNS. PactBop mnpuoOperaer KpacHYXO OKpacKy BCJIEICTBHE 00Opa3oBaHUs
ponanmnaa xene3a(lll) Fe(CNS)3. [To n3aMeHeHNI0O THTEHCUBHOCTH OKPAIIIMBAHUS PACTBOPA MOYKHO
cenath BbIBOJ 00 uM3MeHeHuu KoHueHTpauuu Fe(CNS)3, a, 3HauuT, 1 O CMEIIEHUH PaBHOBECHS
o0paTuMoro mpoiiecca.

1 B npoGupky BHecute no aBe-TpH kamiu pactBopoB FeCI3 u KCNS. OrmersTe npoucxoasiue
M3MEHEHUSI.

2 JloBenute OOBEM MOJYUYEHHOI'O pacTBOpa MNpuONM3UTENbHO 10 2/3 mpobupku. JIErkum
B30aJIThIBAaHWEM IIEpeMelIaiiTe pacTBOP 10 OAHOPOJHOTO OKPAIIMBAHUSA U Pa3/IEIUTE €ro Ha YeThIpe
IpOoOUPKH.

3 B oany u3 npobupok no karwisim 1o6asbte pactBop FeCl3, Bo BTopyro — pactBop KCNS, B TpeThio
— HecKoJIbKOo Mukpommareneid kpucrammmyeckoro KCI 1o mosBieHUsS BUAMMBIX H3MEHEHM.
M3MeHeHrne MHTEHCHUBHOCTU OKpAlllMBaHUS PAaCTBOPOB JIETKO 3aMETUTh CPaBHEHHEM C OKpPACKOM
pacTBopa B 4eTBEPTON MpoOuUpKe.

4 PesynbTaThl HAOIIOICHUN 3aHECUTE B TAOIHUITY

No JlobaBJisieMblii peareHT M3MmeHeHne HHTEHCUBHOCTH Hanpagnenue cmenieHus
OKpalllMBaHUs pacTBopa paBHOBECHS

1 FeClI3

2 KCNS

3 KCI

5. 3amummte ypaBHeHue peakuuu Mmexay FeCI3 m KCNS, cocraBbTe BbIpa)k€HHE KOHCTAHTHI
paBHOBecHsI 3TOH peakuuu. B BpIBOJax OoTMEThTE, B KAKOM HalpaBICHUHM CMEILIAETCs] paBHOBECHE
IpU YBETUYEHUH KOHLEHTpanuii ucxomneix BemiecTB? IlpomykToB? J[laiite oOBsicHEHHE 3TOMY
ABJICHUIO C TOYKM 3peHus npuHumna Jle Hlatense. Bimser mm u3sMeHeHne NaBlIcHHs HA CMELICHHUE
paBHOBECHSI B HCCIIENYEMON cucteme?

OmnpIT 2. BiusHue cpeabl Ha CMENIEHUE XUMUYECKOTO0 paBHOBECHS



1 B npobupky nomecture 5-6 kamenb pactsopa K2Cr207.

2 K aTomMy pacTBOpY MO KaIjisiM A00aBIIsiiTe KOHLEHTPUPOBAHHBINA PACTBOP LIENOUYM U HAOI0AaiTe
MU3MEHEHUE OKPACKH.

3 Korna pactBop craHeT KEAThIM, 100aBbTE MO KAIUISIM KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIOTY U
Ha0JII0 /1Al TE MOSBIEHUE OPAHKEBOI OKPACKHU.

OnbIT MOXHO TMOBTOPATH HECKOJBKO pa3. CrenaiiTe BBIBOJ O BIUSHUHM KHUCIOTHOCTU CPEAbl Ha
YCTOMYMBOCTh XpOMaT- U OUXpOMaT-HOHOB.

OmnbIT 3. BnusiHue teMneparypbl Ha XUMHUYECKOE PaBHOBECHE

[TIpu B3auMoOzeWcTBMU HoIa € KpaxmajoM O00pa3yercs CHHEE BEUIECTBO CIIOKHOTO COCTaBa
(Mopokpaxmait) of + Kpaxman 2 Hogokpaxmai

1. B mpobupky Haneitre 3—4 M1 pacTBopa Kpaxmana U A00aBbTe 2-3 KalulM pacTBopa nozma (mo
MOSIBJICHUSI CUHEU OKPACKH).

2. Harpetite npoOupky u HaOI01aliTe HM3MEHEHHUE OKpallMBaHus pacTBopa. OxiaauTte MpoOupKy
BOJIOM, OTMETHTE MPOUCXOIALINE U3MEHEHHUS.

3.Cnenaiire BbiBoA 0 TemioBoM 3¢hdexte AH peakuuu obpazoBaHusi ilogokpaxmana. JK30- HIU
SHAOTEPMUYECKUM SBIIIETCS 3TOT mporecc? JlaliTe 00bICHEHUE ITOMY SIBJICHUIO C TOUKH 3PEHUS
npuniuna Jle-Illatense

3amanua

1.Bo ckosbko pa3 yBeIU4YMUTCS CKOPOCTh PEAKIMK B3aUMOJICHCTBUS BOIOpOAa U Opoma

H2 (r) + Br2 (r) 2HBr (1), eciiu KOHIIEHTpAIlUU UCXOIHBIX BEIIECTB YBEIMUUTH B 2 pa3a?

2 .Konnenrpanuu NO u 02, o6pa3zyromnux NO2, 6suti coorBeTcTBeHHO paBHbI 0,03 1 0,05 Monb/mm3.
Yemy paBHA CKOPOCTh peaKIuu?

3.Bo ckonbKkO pa3 yBEIMUYUTCS CKOPOCTb pEaKLM{, €CIM TeMIeparypa moBblcuiach Ha 30°, a
TeMIepaTypHbli ko dunnent pasen 3?

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOpOB pa3IMYHBIX BUIOB KOHIIEHTPALIM
Hean: OBnageHne HaBbIKAMU MPUTOTOBJIEHUS PACTBOPOB OINPEACICHHOW KOHLEHTpALUU, C
COOJTI0ICHHEM MPABHII TEXHUKH 0€30MMaCHOCTH.
OobopynoBanme: Xnopun Hatpus (NaCl), 60% KkoHIEHpUpPOBaHHas cepHas  KHCIOTa,
JTUCTUJUTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koiioa (100mur).
Teoperuvyeckue 0CHOBbI

PactBop — romorenHas cuctema, COCTOsIIIIasi U3 PaCTBOPEHHOTO BEIIECTBA M PACTBOPHUTEISL.

[Ipu pemiennu 3a1a4 Moib3yr0Tcs GOpMyIaMu:

W P.B.=m P.B./m P-PA.

mP-Pa=m P.B. + m H20O

m P-PA — macca pactBopa, T.

m P.B. — macca pacTBOpEHHOT0 BEIECTBA, T.

m H>O — Mmacca BogpI, T.

WP.B. - maccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA.

10% pactBop BemectBa coaepkuT 10r pactBopeHHoro BemectBa U 90r Boaer B 100r
pacTBopa.

Hampumep: Omnpenenure MaccoByrO OO0 pacTBOPEHHOro BemiecTBa, ecau 10 r ero
coaepxutcs B 100 r pactBopa. Kakast macca Bo/ibl COIEPAKUTCS B PaCTBOPE.

Hano: mP.B.=10r; mP-Pa=100T

Haiitu: W P.B.; m H>O

Pemenue:

I.WPB.=;WPB.==0,1

2. mH20 = mp-pa — mp.B.; mH20 = 100 —10=90T

Ortser: 0,1; 90 .

ITopsinok BbINMOJIHEHHSI PAa0OTHI:

1.ITpuroroBnenue 2% pactBopa comiu.



B3BecbTe B OOKCe 2T XJIOpua HATPHUs M MEPECHINbTe Yepe3 BOPOHKY B KouOy Ha 100mi.
3areM B K0JI0y 100aBbTE BOJBI 10 MeTKU. [lomyuennslii pactBop umeet 2% koHmentpauuto NaCl B
100r pactBopa unu 0,02 maccoByro mponro NaCl B 100r pactBopa.

2. IIpurorosnenue 100 ma 10% pacTBOpa cepHOIl KUCTOTBHI.

PactBop roroBsaT u3 60% KOHLIEHTPUPOBAHHOT'O pacTBOpa CEPHOM KUCIIOTHI INIOTHOCTHIO 1,5
r/mi. g 3Toro MeH3ypkoit otmepstoT 11 ma 60% KOHIETpUPOBAHHOMN CEPHOM KUCIOTHI U MEPHBIM
mwmHApoM 100-11=99 mn Boapl. Boay BbutMBaIoT B KOJIOY, a 3aTeM A00aBISIOT U3 MEH3YPKH
kucyoty. [Tomyuennsriit pactBop comepxut 0,1 maccoByro momro H2SOs.

KoHnTpoJsbHbIe BOnpockl

1. Yto Takoe pacTBOpbI?

2.113 gero ckjaabIBaeTCs Macca pacTBopa?

3. Kak ompenensiercst MaccoBasi 1011 paCTBOPEHHOTO BEILIECTBA B pacTBOpe?

4. Kak npurotoButh10% pactBop mienoun NaOH? Kakas macca NaOH u Boabl conepxutcs
B TaKOM pacTBope?
6. IIpumepbl OLIEHOYHBIX CPEICTB ISl IPOBEeHHUS IPOMEKYTOYHOM aTTecTalluu

6.1. KouTposabHbie padoThl 10 pa3jieiaM.
KonTpoasnas padora Nel
Pa3nen 2. Xumuuyeckue peakuuu. «X XMMHYECKHE PeaKIMU».
3ananue 1. Tect ¢ BLIOOPOM 0JHOT0 BEPHOT0 OTBETA
1.0 mpocToM BelecTse, a He 0 XUMUUYECKOM 3JIEMEHTE KUCIOPOE UIET PEUb B BHIPAKECHUU:
A) BCEM XKUBBIM CYIIECTBAaM JIJIsl IbIXaHUS HEOOX0 UM KUCIOPO/;
b) kucinopoa BXOAUT B COCTaB TJIMHBI U TIECKA;
B) xuciaopo BXOJUT B COCTaB BO/IBI,
I') xucaopo1 BXOJUT B COCTaB OKCHJIOB;
2. OUIbTPOBAaHUEM MOKHO Pa3JIEIUTh CMECh, COCTOSIIIYIO:
A) U3 BOJIBI M caxapa;
b) u3 6ensuHa u BOAbL;
B) u3 pacturensHOro Macia v BOJbL;
') u3 ruHBI ¥ BOABI
3. ®u3znueckoe siBJIeHUE — ITO!
A) I'openue cBeun;
b) nmouepHeHne MeIHOM TUTACTHHBI IPH HATPEBAHUH HA OTHE;
B) 3amep3anue BoabI;
I') mpotyxanue siiia;
4. CrakaH, TBO3/b, JOXKKa, IPOOUPKA OTHOCATCS K:
A) BemiecTBaM;
b) ¢pusnueckum siBIEeHUSM;
B) dbusnueckum Tenam;
I') XuMuuecKuM SBIECHUSIM
5. CaoxHoe BeniecTBo — 3TO:
A) Bogopon;
b) consnas kucnora;
B) cepa;
I') kucnopog;
6.0THOCUTENTFHAS MOJIEKYJISIpHAsi Macca HauOoJIbINasl y BEeIECTBa ¢ POpMyIIOii:
A) NHs;
b) N20s;
B) NO2;
I') NaNOs;
7. 3anuck 4N2 o3HaYaer:
A) 2 MoJieKyIIbl a30Ta;



b) 4 Mmonekynsl a30Ta;
B) 6 atomoB a3ora,;
I') 8 aromoB a3ora;
8.Cepa nposBisieT HanOOJIBIIYIO BaJICHTHOCTh B COSMHEHHUH ¢ (OPMYIIOi:
A) H2S;
b) SO;
B) SO3;
I') NazS;
9.MaccoBast 107151 Kuciopoa B cyibdare HaTpus NaxSO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Boopoa Koam4ecTBOM BeIIecTBa 5 MOJIb (H.Y.) 3aHUMAeT 00bEM:
A) 11,2 m
b) 112 n;
B) 89,6 n;
I') 22,4 n;
11.®opmynbl OCHOBHOTO OKCHIA, KUCIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCAHBI
110JT HOMEPOM:
A) CaO, CO2 ,HCI, NaCl,
b) CuO, SiO; ,NaNO3 , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
IBaO, SO3, FeSO4 ,H3POs.
12. PacrmipeneneHue SIIEKTPOHOB MO YPOBHSIM aToMa BBIpaXKeHO psgom umcen 2,8,2. Kakomy
XUMHUYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemHu1o;
B) xucnopony;
I') yrnepony.
13. Kucnopon B 1abopaTopuu MOXKHO ITOJTYUUTh:
A) pa3noxeHueM MepoKCUaa BOIOPO/Ia;
b) paznoxxennem xjopara Kanus;
B) paznoxxenneM nepmMaHraHaTa Kaius;
I') Bcemn nepevnciIeHHBIMA CIIOCO0aMH
14.0xcup pocdopa (V) pearupyer c:
A) Hatpuewm;
b) oxcunom cepsl (IV);
B) cepnoii kucnortoi;
I') runpokcuiom HaTpus
3ananmue 2. [Ipu ropenun 46,5 r hocdopa odpazoBaics okcua Gochopa(V). Berauciaure ero maccy.
3aganue 3. PaccraBbTe KOOPDUITUEHTHI B yPaBHEHUSX PEAKIUH, YKAXKUTE TUI PEAKIIH:
1. FeCl; + Cl2 — FeCls; 2. AI(OH);s — Al,O3 + H20; 3. FeClz + NaOH — NaCl +
Fe(OH)3
3ananue 4. Hanwmwure ypaBHEHUS pEaKIUd, C MOMOIIBID KOTOPBIX MOXHO OCYIIECTBHTh
cienyrome mnpesparieHus. PaccraBbte kodpdunmentol. FeoO3— Fep (SO4)3—
Fe(OH)z — Fe203
3ananme 5. CocTaBbTe MEKTPOHHYIO U TpapuuecKyio (GpopMyiy JUIsi XUMHUYECKOTO 3JIEMEHTa O]
HOMepoM 13.

KonTpoasHnas padora Ne2



Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYeCKUX BellecTB. «CBOICTBAa HEOPraHHUYECKHX
BellecTB)
Bapuanrl

1. Beinucatp U3 crycKa BEeIeCTB OKCH/IbI, OCHOBAHUS, KUCIIOTHI , COJU U Ha3BaTh uX: H2SO4
, Cu(OH)2,K3P04, CaO,

2. CocraButh (hopmynbl coenuHeHui: a) okcuaa yriaeponaa( II) ,0) rumpokcuna memu, B)
XJIOPOBOAOPOTHOM KHUCIIOTHI, T') Cylb(ara HATpUs

3. Hanucate ypaBHeHHs xumudeckux peakmuii: a) Ho.SO4 + Mg; 6) Na2O + HBr; B) SO2 +
CaO; 1)CaCOsz + HCl; nm) AlICI3 + AgNOs .Yka3are Ha3BaHUS POJTYKTOB PEAKIIUU.

4. 3anaya. Kakas macca HaTpus moTpeOyeTcs I Peakluu B3auMOJCHCTBUA ¢ 16 T cepsl,
€CIIU B pe3yJbTaTe peakluu 00pazoBaiics cynbhu HaTpus?

5. Ocy1IecTBUTh NePeXobl: KaTui— OKCHJ Kallusi— THIPOKCHU]I Kajdus — cylbdar Kanus
Bapuanr 2

1.Breimucarh U3 criMcKa BEIIECTB OKCU/IbI, OCHOBAHUS, KUCIIOTHI , COJIM U Ha3BaTh ux: NaOH ,
H3PO4, SO2 , CaCO3

2. CocraBuTh (hopmynbl coenuHeHuit: a) okcuaa azora ( IV) ,0) rugpokcuna kaius, B)
XJIOpHJIa HATPUs, T) CyIbduaa oapus

3. Hamucatp ypaBHenus xummnueckux peakiuii: a) HCl + K; 6) K2O + HBr; B) CaCOg3 +
H2S04; r) CO2 + CaO; 1) Ba(OH)2 + SiO2 .Yka3arh Ha3BaHUS IPOYKTOB PEAKIIHH.

4. Beraucnute 00beM razo00pa3HOro Xjaopa, KOTOPBIA BCTYIUT B PEAKLUIO0 C HATPUEM, IS
nosyuenus 11,7 r xnopuna HaTpus.

5. OcymiecTBUTh mepexoiabl: cepa— okcua cepol (IV) —cepHucras kucinora —CyiabGuT
HATpPHS

KonTposbnas paGora Ne3
Paznen 4. CrpoeHme u CBONCTBa OpraHmvyeckux BemecTB. «CTpoeHHe MW CBOHCTBa
OpPraHM4ecKNX BelecTB»
1. Tun xuMHYECKON CBSA3M MEXly aTOMaMH yIiiepo/ia B MOJIEKYJIe BeIecTB, popmyiibl KoTopbix C3Ha
u CHy
A) OnuHapHast U JBOMHAS;
b) JIBoiiHas u oguHapHas;
B) Tpoitnas u nBoitHas;
I') Tpoitnas u oguHapHasl.
2. O6mas ¢popmyna CnH2n cooTBeTCTBYET:
A) Ankanaw;
b) Ankenaw;
B) Ankuna;
I') Apenam;
) Huknoankanam.
3. MonekynspHas popmMyiia yrieBoopo/ia ¢ OTHOCUTEIbHOM MJIOTHOCTHIO 110 BOJOPOY paBHa 28:
A) C4Hao;
b) CsHs;
B) CsHs;
I') C3Hs;
) C3He.
4. BemectBa, hopmynsl kotopsix CH2 = CH2 u CH2 = CH — CH2 — CHs, sBasttoTCs:
A) BemectBaMu pa3HbIX KIacCoOB;
b) l'omonoramu;
B) Uzomepamu;
I") OgauM 1 TeM Xe BeleCTBOM.
5. YcranoBuTe COOTBETCTBHE.
‘ dopmy.1a coelMHEHUs Kuacc coennnenunst




A. C17H3sCOOH 1. AnkaHsl

b. CsHe 2. AJIKCHBI

B. HCHO 3. AJIKUHEI

I'. C;HsOH 4. ApeHbl

J1. CsHio 5. ANbaeruasl

E.CH4 6. KapOoHOBBIE KHCITOTHI
AK.CsHa 7. CupThl

6. lonoaHuTth. Peakuus neruipupoBanus — 3To. ...

7. MaccoBas nons yriepona B nponuwiene C3H6 pasna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomnyectBo BemecTBa 3taHa maccoit 1,6 r pasuo: A. 1,5 monb. b. 1 mons. B. 0,05 mons. I'. 0,1
MOJTb.

9. MaccoBas no:xst Bogopoaa B yriepoze 14,3%, oTHocuTenbHas TNIOTHOCTH 110 BOJIOPOTy paBHa 21.
Omnpenenure hopmyiy.

10. BriBeauTe HCTHHHYIO (hOPMYITy OpraHHYECKOT0 coennHeHus1, coaepkarero 40,03% C, 6,67% H,
u 53,30% O. MonspHas macca gaHHOTo coenuHenus paBHa 180 r/monb. HazoBuTe BemiecTro.

11. K xkakoMy THITy OTHOCAT peaKiuio, ypaBaenue kotopoii npuseneno? CHs —CHz—CH2=CH: + H>
12. CocraBbTe cTpyKkTypHBIE (hopmyIbl n3omepoB coctaBa CsHio. HazoBute Bemectna.

OLleHOYHBIE CPEACTBA MPOMEKYTOYHOM aTTECTAIlUU MO AUCIHUIUIMHE «XuMmus» [IpoMexxyTounas
aTTecTalus Mo TUCHUILINHE «XUMUS» MPOBOIUTCS B popMme nuddepeHnpoBaHHOTO 3a4€Ta.

6.2 TecTbl O pa3aenam
Pa3nes 1 OcHOBBI CTpPOEHHS BellecTBa
Tema 1.1 Tect Nel «CTpoeHre aTOMOB XUMHYECKHX 3JIEMEHTOB M IPUPOIa XUMHYeCKOI

Bbi0epuTe o1MH NpaBUIbHBIN OTBET:
1. Atomsl C 1 Si HIMEIOT OAMHAKOBOE YUCIIO:

A) HEUTPOHOB B A1pE;

b) sHepreTnueckux ypoBHeH;

B) s51eKTpOHOB Ha BHEIIHEM SHEPTreTHYECKOM YPOBHE;

I') snexTpoHOB.
2. B paay xumnueckux snemeHToB Li-Be—-B—-C merannuueckue cBoiicTpa:

A) ycunuBaroTcs;

b) ociaGeBarot;

B) He menstroTcs;

I') u3MeHsAI0TCS TEPUOUUECKH.
3. K s-ameMeHTaM OTHOCHUTCS:

A)K;

b) S;

B) Fe;

I') Br.
4. Ilytem coenuHeHus aToMOB o1 HomepoM 11 u 17 oOpa3yercs BEIECTBO ¢ XUMHUECKOH CBSI3bIO:

A) nonHoi

b) xoBaneHTHOI noispHOMA

B) xoBaneHTHOI HEMOJASIPHOU

I') meTanmnuueckoi
5. {komuuecTBO SIEKTPOHOB B aroMe; KOJMYECTBO JHEPreTUYECKHX YpOBHEH; KoimdecTBO 11
9JICKTPOHOB Ha TIOCIEJHEM SHEPreTHYECKOM YPOBHE; KOJMYECTBO TMPOTOHOB B spe aroma}
COOTBETCTBYET

A) HOMEDY TIepHoIa

b) Homepy rpynmsl

B) mopsinkoBomMy HOMEpy
6.{xnmopuny Gapwusi, anMazy, aMMHaKy, CEpHOI KUCIIOTE }COOTBETCTBYET:



A) noHHasi XUMUYECKasi CBS3b

b) xoBaneHTHas nmoJsipHasi XUMUYECKasi CBSI3b

B) xoBasnieHTHas HEMoOJIIpHAS XUMUYECKAsI CBSI3b
7. {cBs13b, 0Opa3oBaHHas 3a cUYeT 00pa30BaHMs OOIIUX JICKTPOHHBIX Map; CBsI3b, 00Opa3oBaHHas 3a
c4eT 0000IIeCTBICHHS BaJICHTHBIX 3JIEKTPOHOB; CBS3b, 00pa30BaHHAS 3a CUET IEKTPOCTATHICCKUX
CHJI IPUTSDKCHUS } Ha3bIBACTCS

A) nonnoit

b) merammueckoit

B) xoBanenTHOM
8. {B mopsake Bo3pacTaHHs METAIMYCCKUX CBOWCTB; B MOPSIKE YOBIBAHUS paaudyca aTOMOB; B
HOPSIIKE  BO3pAcTaHUsl KUCJIOTHBIX CBOWMCTB JICTYYHUX BOJOPOIHBIX COCTUHCHUH }3JICMEHTBI
PacIoI0kKEHBI B PSIIY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1
9. Kakoe u3 cyxaenuii BepHo s snemeHToB {VA rpymisl , IVA rpymnmsr, IA rpymmsi}

A) obmras popmyra meTydero BoiopoHoro coequHeHus RH4

b) He 00pa3yroT neTyunx BOAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiiieHust SHEPreTUUECKOTO YPOBHS HE XBATaeT TPEX DJIEKTPOHOB
10. Cpenu BemiecTB, ykazanubix B psimy {NHsz, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SOs4, Hl,
CuCly, CH4, NH3} xonmuuecTBO COeIMHEHHI ¢ KOBAJICHTHOM MOJIIPHOI CBS3bIO PABHO

A) Tpem

b) nBym

B) ueTipem
11. Xumudeckass CBs3b B MoOJIeKysiax {030Ha W XJOpHJa KaJlbILUsA; CEPHOUW KHUCIOTHI U XJOPHIA
AMMOHHSI; CEPHOM KHUCIIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJIGHTHAas MOJISIpHAsL U MOHHAA

b) xoBaneHTHas mosipHasi U KOBaJICHTHAs HETIONpHAs

B) xoBanieHTHas HEeMoNApHAs U MOHHAS

Tema 1.2. Tect Ne2 «Ilepnoanyeckuii 3aK0H U EPHOIUYECKAS CUCTEMAa XMMHYECKHX
ssnemenToB /[.U. MeHnaeneeBay
Bapuanr Ne 1
12. Y atoma cepsl 4MCII0 3JIEKTPOHOB HAa BHEIIHEM YPOBHE U 3apsiji pa paBHbI COOTBETCTBEHHO

1)4u+16 2)6u+32 3)6u+16 4)4u+32
13. CxoqHOE CTpOEHUE BHEIIHETO JIEKTPOHHOTO CIIOSI IMEIOT aTOMBI MBIIIIbSKA U
1) dochopa 2) ceneHa 3) repmanHus 4) BaHaaus

14. B paly XUMHUYECKUX JIEMEHTOB:
amoOMUHUH—KpeMHui—dochop—cepa
BBICILIAsl CTENIEHb OKUCIICHUS

1) yBenuuuBaercs 3) He u3MeHseTcs

2) yMEHbILIAETCS 4) cHayana yBeIM4YMBaeTCs, a IOTOM
YMEHbILIAETCs
15. IlpuTsxkeHne 371€KTPOHOB BHEIIHETO CJIOS K SAPY YBEINUUBAETCS B PALY

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

16. B pany Be-B-C-N npoucxoaur
1) yBenuueHue paanyca aToMOB
2) yBEJIIMUYEHHUE CUJIBI IPUTSKEHUS BaJIEHTHBIX JIEKTPOHOB K SIPY
3) yMeHbILIEHHE MIEKTPOOTPULIATEIBHOCTU
4) yMEHbIIIEHHE YUCIIa BAJICHTHBIX 3JIEKTPOHOB

17. B nopsiake yCuaeHUs] HEMETAINIMYECKUX CBOMCTB PACIOJIOAKEHbI
1) S-Se 2) Se-Br 3) Br-1 4) I-Te



18. Haubonpmmii paguyc y atoma

1) 6poma 2) nMHKA 3) Kaybus 4) repmaHus
19. HaunbonbIieii BOCCTAaHOBUTEILHOW aKTHBHOCTBIO 00J1a/1aeT
1) Si 2)P 3)S 4)Cl1

20. Beicmmit okenp cocraBa 90 00pa3yroT Bce 3JIEMEHTHI
1) IV A rpynmsr 2) IIA rpynmsr 3) IV nepuona 4) 11 nepuoga
21. [1o HOMEpY nepuoa MOKHO ONPEIETUTh
1) KoMUYeCTBO AIEKTPOHOB HA BHELITHEM YPOBHE aToMa  3) 3apsif siapa atoma
2) KOJIMYECTBO BCEX JIEKTPOHOB B aTOME 4) 4KnCII0 SHEPreTUYECKUX
YpOBHEU B aTOME
22. CKOJIBKO HEPreTUYECKUX YPOBHEH B aTOME CKaHIus1?
11 2) 2 3)3 4)4
23. OueHuTe nIpaBWIbHOCTD CYKJIEHUI
A. MeTtamueckre ¥ BOCCTAaHOBUTENbHBIE CBOMCTBA 3JIEMEHTOB B IVIaBHBIX MOATPYIIAX C
pOCTOM 3apsizia siipa YBEINIUBAIOTCSI.
b. B nepuoge ¢ poctom 3apsa siipa OCHOBHbIE CBOICTBA OKCHUIOB U THAPOKCHIOB
YBEITUYHBAIOTCSI.
1) BepHO TOIBKO A 2) BepHO TOJIbKO b 3) BepHbl 00a cyxaenus  4) oba
CYXXJICHUS] HEBEPHBI
24. Haunboiee CHIIBHBIMU OCHOBHBIMU CBOMCTBaMH 00J1aJ]aeT THAPOKCHU]L

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHsle cBoiicTBa HauOoIee BRIPAKEHBI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psany xumudeckux 3nemeHToB Na — Mg— Al:
1) yMeHbBIIAIOTCS 3apsabI siIep aTOMOB
2) yBEIMYUBAETCS YHUCIIO 3JIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJI0€
3) yMeHbIIaeTcs 3IEKTPOOTPULIATENILHOCTD
4) yMeHbIIaeTCsl painyc aTOMOB
5) yCUITMBAIOTCSI METAJITMUECKUE CBOICTBA
27. B psany xumuueckux snemenToB F— Br —I:
1) Bce nyieMeHTHI IMEIOT BBICHIYIO CTETIEHb OKHUCIICHUS, paBHYIO HOMEPY T'PYIIIIBI
2) ocnabeBaroT HEMETAJUIMYECKHE CBOWCTBA
3) yBeIMYMBAETCS BBICIIASI CTETICHb OKUCIICHUS
4) yBenuuuBaeTcs pajnyc aTOMOB
5) 00pa3yroT JeTy4ne BOJIOPOIHBIE coequHeHus ¢ o0men hopmynoit HO

Ipumeuanue: 3amanus Al-Al14 onenuBarotcs 1 6amwtom. 3aganust Bl u B2 onennBarores 2
6amnamu. CraButcs 1 Gan, ecnu B oTBeTe AomyiieHa ogHa omnoka. CtaButcs 0 6auioB, eciu: a) B
OTBETE JIOMYIIEeHO Oosiee 0/1HOM omMOKH; 0) OTBET OTCYTCTBYET.

MakcuManbHbIH Oall 3a BEIIIOJTHEHHE BCEX 3aJJaHMi cocTaBiseT 18 O0aios.

Pasnen 2. Xumuueckue peakuumn
Tema 2.1.
28. YTO OTHOCUTCA K XUMUUYECKHUM SIBJICHUSIM?
1) ucnapenue BobI
2) ropeHue IpoB
3) nmeperonka HepTH
4) nnaBieHue 0JI0BA
29. UeM xapakTepHu3yeTcs 3K30TePMHUUECKAs] pEAKIIHs?
1) oHa compoBOXKIACTCS MOTIOMIEHUEM TETLIa
2) termoBoro 3¢ dexTa He HabIomaeTes
3) oHa CONMPOBOXKAAETCS BBIJICJICHUEM TEIIa



4) TakuX peakiuil HeT
30. Kak Ha3bIBaeTCs peakiusi, B pe3yabTaTe KOTOPOIl U3 OJJHOTO CJIOKHOTO BEIECTBA 00pa3yeTcs
HECKOJIbKO HOBBIX BEIIECTB?

1) peakumsi COeTUHEHUS 3) peakuusi oOMeHa

2) peakius 3aMeleHus 4) peakius pa3noKeHUs
31. Yemy paBHa cymma ko3ddunrentoB B ypaBHeHuu peakuun Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?

14
2)6
3)5
4) 12
32. Kakas macca Bobl 00pazyercs npu B3aumoaecTsuu 0,5 Mosib BOJOPOIa ¢ KUCIOPOAOM?
H45r
2)9r
3)18r
4)1,8r
33. Kakoe BemecTBo 0003Ha4€HO CUMBOJIOM X B cxeme npeBpamennii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBHTE COOTBETCTBHE.
Tun xumMu4ecKon peakuuu Cxema XUMHUYECKOH peakiiu
1) MgCO3 — CO21 + MgO
A. Peakius pa3inoxeHust 2) CuO + Al — Cu + AI203
b. Peakius obmena 3) NO + 02 — NO2
B. Peaknus 3amenieHus 4) ZnO + H2 — Zn + H20
I'. Peaknusa coequHeHus 5) HC1 + NaOH — NaCl + H20

6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHOBUTE ITpaByIO YacTh YPaBHEHUS PEAKIIMU IO €r0 JIEBOW YacTH.
JleBast yactb ypaBHeHus1 [IpaBasi 4acTb ypaBHEHHS

1) Cu + H20

A. Cu(OH)2 = 2) CuCl + H20

B. CuO + 2HCl = 3) Cus

B.CuO + H2 = 4) CuCI2 + H20

I.Cu+S= 5) CuO + H20
6) Cu20 + H20

36. CocTtaBbTe ypaBHEHUE pEaKIUH IO OMHCAHUIO, JAaiiTe XapakTepUCTUKY YPAaBHEHHUS PEAKLIUU:
cynbdart xene3za(lll) + ruapoxcun xamus = ruapokcun xene3a(lll) + cympdar xamms.

C2. CocraBbTe ypaBHEHHUs peakuMil 1o cxeme npespamenuii: S — SO2 — SO3 — H2S04 —
Na2S04.

Tema 2.2.
B kaxmom Bonpoce BbIOepHUTE OJIMH PABUIIBHBIN BapHAHT OTBETA.
37. U3 nepevyrcaeHHBIX 3JEKTPOIUTOB YKAXKHUTE CIA0bI 3JIE€KTPOIHT:

a) TUAPOKCU KaJIbLIUA B) CEpHas KUCJIOTa
0) rIaBUKOBAs KHUCIOTA T') TUAPOKCHU HATPHS
38. U3 mpencraBiaeHHbIX 4acTHIL BbIOEpUTE CYNIb()UT-HOH:
a) §% 6) SOs*
B) SO372 r) SO4*
39. Kakoe coenHeHnEe B MFOHHOM YPaBHEHUH 3aIUCHIBAETCS B BUJE MOJIEKYJIbI?
a) a30THas KUCJI0Ta 0) optodochopHas kucnora

B) THAPOKCHU/T 113U 1) CHUTMKAT HaTPHS
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40. IIpu nuccormanuu 3 MOJIb KaKOro COEAMHEHUs 00pa3yercss 9 MOjIb aHHOHOB?

a) HUTpATa aJTIOMUHUS 0) xnopuna xxenesa (II)

B) cynb(aTta HaTpuUs T) Cyab(uaa Kaius
41. ITpu B3auMOJEHCTBUU KaKOMW Mapbl BEIIECTB BBIACIUTCA ras?

a) TUAPOKCHU]] MaTHUS M a30THAsI KUCIIOTa 0) cynb(UT Kamus ¥ COJSTHASE KUCIIOTa

B) HUTpAT HaTpus U oprodochopHas kuciota  T) ruapokcun xkenesa (I1) u cepHas kucnora
42. C pacTBOPOM KaKOr'0 COEAMHEHUS MMPOPearupyer ruApoKCH T IMHKA?

a) TUJIPOKCHUIA KaIus 0) cynbdaTa HATpH
B) XJIOpH/Ia MarHus ') HUTpaTa Kajlus
43. Kakoil oKCcH/1 U3 TIEPEUUCIICHHBIX Pearupyer U ¢ TUAPOKCUIOM HATPHSsl, U C @30THOM KUCIOTOM:
a) OKCHUJ Maruus 0) oxcuna kpemuus (IV)
B) OKCHJ] OepUILTH ') OKCHJT KaJIbITus

44. Cokpamennoe nonsoe ypasaenne 2H+ + CO3? = H,0 + CO2 cOOTBETCTBYET B3aUMOICHCTBUIO
a) KapOoHaTa KaIbIUs U a30THOW KUCIIOTHI
0) kapOoHaTa Kanusi U YKCYCHOM KUCIIOTBI
B) okcuja yriuepona (IV) u ruapokcuaa HaTpust
') KapOOHaTa HaTPUs U CEPHOM KUCIIOTHI
45. Ocanok oOpa3yeTcs B pe3yIbTaTe B3auMOJICHCTBHUS
a) arierara HaTpus U COJISTHOM KUCIIOTHI
0) cynbduna xkanus u HuTpara ceunua (II)
B) opTO0oCchHOPHON KUCIOTHI M THIAPOKCHAA HATPHUS
r) okcuza cepsl (IV) u rugpokcna kanus
46. Kucnast comp MOXKET 00pa30BaThCs MIPU B3AMMOICHCTBUH TUIPOKCHIA HATPUA U ...

a) XJIOPOBOJOPOJHON KHCIIOTBI 0) a30THOM KHCIJIOTHBI

B) OPOMOBOIOPOHON KHCTIOTHI I') CEpPHOM KUCIIOTBI
47. Ilpn no0GaBiIeHUH K pacTBOPY XJIOPHJIA AIFOMUHMS N30BITKA pacTBOPA I'MIPOKCUIA HATPUS
oOpa3yercs

a) AI(OH)3 0) NaAlO2

B) Na[Al(OH)4] r) Al2O3

Pa3nen 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB
Tema 3.1 Knaccupuxanus, HOMEHK/IAaTypa U CTPOCHHE HEOPTaHNYECKUX BeleCTB

TecT ¢ BLIOOPOM NPaBUJILHOIO OTBETA.
48. KucnoTHbeIMU OKCHJAaMU SIBJIIFOTCS] BCE BEILECTBA B rpymie: 12

a) ZnO, SO2 , H2S04 6) SiO2, Cl,07, P2 Os B) CO2, Al203, Fe20O3 1) Li2O, NO, FeO
49. BemiectBo, Ha3BaHue KoToporo HUTpar xenesa (II), umeer hopmymy:

a) FeN 6) Fe(NOs)3z B) Fe(NO2)2 1) Fe(NO3)2
50. ConsiMu SBASIOTCS:

a) Al2S3, NH4ClI, H2Si04 6) Al2O3, NHaNO3, K2SiO4 8) AI(OH)3, NH4Cl, NazSiOas 1) AlLSs,

NH4Cl, K2SiO4

51. K 0CHOBHBIM OKCHAaM OTHOCHUTCS I'PyIIa BEIIECTB:

a) SO3,HCI, CuO 6) CuO, Na20, CaO B) CaO, BaO, SiOz r) SiO2, OF2,Al.03
52. K xuciioTamMm OTHOCHUTCS TPYIIIa BEIIECTB:

a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 B) NH3, HNO3 , HJ r) NaOH, H2SO4 , H2S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIb(DHUT HATpHs, UMeeT HopMyTy:

a) Na2SO3 6) Naz2 SO4 B) Naz S r) NaHSO4
54. OCHOBHBIM OKCHJIOM M OCHOBHOM COJIBIO SIBJISIFOTCS:

a) FeO u FeSO4 6) CaO u CaClz B) BaO u Ba(NO3)2 r) CaO u (CuOH)2 CO3
55. OcHOBaHMEM U KHCIIOTOM COOTBETCTBEHHO SIBJISFOTCS:

a) HNO3 u (NH4)AI(SO4)2 6) H2S 1 NaNOs3 B) K2SO3z u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM NIPHU3HAKOM, IO KOTOPOMY CII0’)KHOE€ BEIIECTBO OTHOCAT K KHCIJIOTaM, SBJISETCS
HaJM4Ke B €r0 COCTaBe:



a) KHCJIOTHOTO OCTaTKa 0) aTOMOB KHUCJIOPOAA B) aTOMOB BOJIOPOJIA I') THAPOKCHIIBHOM TPYIIITBI
57. K amdoTepHbIM COeTUHEHHUSIM OTHOCUTCS TPYIIIa BELIECTB:

a) Al203, SiO2 , Ba(OH)2 6) Zn(OH). ,CaO, P20s B) ZnO, Zn(OH). , Ca(OH). ) Al(OH)3 ,

Zn0, Zn(OH),
58. Okcun MeTasuia, KOTOPbIA B3aUMOACHCTBYET U C OCHOBAHUEM, U C KUCIIOTOM, SIBJISIETCS:

a) ampoTepHBIM 0) HEeCOIe00Pa3yIOIUM B) OCHOBHBIM T') KUCIOTHBIM
59. BemecTBO, B KOTOPOM BajJ€HTHOCTH cephl 11, 3T0:

a) CEpHUCTHIN Ta3 0) cepoBoopo B) cyibdar kamus 1) okcus cepbl (IV)

60. [TpupoagHOMY COSAMHEHHIO KANTBIIHSI, HA36IBAEMOMY MPaMOp, COOTBETCTBYET (opMyIia:

a) Caz (PO4 )2 6) CaCO3 B) Ca(OH),2 1) CaSO4
61. YrapHbIM ra3oM Ha3bIBAIOT:

a) okcua yriepoaa (IV) 6) oxcun cepsl (IV) B) okeun yraeponaa (I1) r) okeun azota (I1)
62.0OCHOBaHUS COOTBETCTBYIOT XHMHYECKHM OJJIEMEHTaM, HMCIOIIMM CIEAYIOIINE IMOPSIKOBBIC
HOMEpa B MEPUOIUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 ®U3UKO-XUMHYECKHE CBOIICTBA HEOPTAaHMYECKUX BELECTB
Pesynbrar oOyuenust KiaccuduuumpoBaTh HEOpPraHMYECKHWE BEHIECTBA B COOTBETCTBHH C HX
CTpOCHHEM

63. buHapHOE COCTUHEHHE XUMHUYECKOTO 3JIEMEHTAa C KHCIOPOJOM B CTEIEHU OKHCICHUS —2, B
KOTOPOM CaM KHUCJIOPO/I CBS3aH TOJILKO C MEHEE IEKTPOOTPHUIIATENbHBIM 3JIEMEHTOM:
a) okcup + 0) coib B) kuciota 2. OcHOBHBIC OKCUBL: a) okcua cephi( VI) SO3
6) oxcua Hatpus Na20O + B) okcun azota(IV) NO2
64. OCHOBHBIE OKCHU/IBI:
a) okcua azora(IV) NO2
0) okcua cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KUCIIOTHBIE OKCHIBI:
a) okcup cepoi(VI) +
0) okcun menu(Il) CuO)
B) okcuJ 1uHKa ZnO
66. KucnoTHbie OKCHIBI
a) okcup amomunusg Al1203
0) oxcua nuHKa ZnO
B) okcuna azota(IV) NO2 +
67. AMdoTepHBIE OKCHIBIL:
a) okcua azora(IV) NO2
0) oxcua uuHka ZnO +
B) okcua HaTpus Na,O
68. AMpoTepHbIE OKCHIBIL:
a) okcua menu(I) CuO)
0) oxcun azora(IV) NO2
B) okcua amromuHus Al,Os +
69. I'te HaxoIATCsl HyKJIEMHOBBIE KACIIOTHI B 3YKapHOTaX:
a) B MUTOXOHAPHUSIX
0) B MeMOpaHe
B) B sazpe + 9.
70. YUTo Takoe HYKJIEUHOBAsI KMUCJIOTA:
a) Ouomonumep +
0) pacTBOp
B) HEOPTaHUYECKOE COCTUHEHUE



71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Bce kuciaoTsl B CBOEM COCTaBE UMEIOT KUCIOPO/, TaK JIU 3TO:
a) na
0) Het +
B) HE U3YYCHO
KucioraMm coOTBETCTBYIOT ClIEIyIOLIEE COCTUHEHUE:
a) HBr +
6) HOH
B) NaOH
KucioraMm coOTBETCTBYIOT ClIEIyIOLIEE COCTUHEHUE:
a) NaSOq4
0) H3AlIO3 +
B) NaOH
KucioraMm coOTBETCTBYIOT ClIEIyIOLIEE COCTUHEHUE:
a) CH3COOH +
0) K3POg4
B) HOH
Kucnoter 00pa3yrorcst mpu B3auMOICHCTBUH:
a) KUCJIOTHOTO U OCHOBHOTO OKCHJIa
0) OCHOBHOTO OKCH/JIa ¥ BOJIBI
B) KMCJIOTHOTO OKCHJIa ¥l BOJIBI +
BzaumopeiicTBre OCHOBaHHUS C COJIBIO:
a) NaOH + MgClz = NaCl + Mg(OH). +
6) NaOH + HNO3= HOH + NaNOs
B) NaOH + CO2 = NaHCOs3
®dopmyra, COOTBETCTBYIOIIAS COJIH:
a) CH3COOH
6) NaHCO3 +
B) H3AlO3
®dopmya, COOTBETCTBYIOIIAS COJIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl2 +
®dopmya, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS +
B) K20
OcHOBaHUsI MOTYT BCTYIATh B PEAKITHIO C:
a) OCHOBHBIMU OKCHJIaMHU
0) cO BCeMU HEOpPTraHUYECKHUMH BEIIECTBAMU
B) KMCIIOTHBIMHU OKCUAaMH +
KucnotHsie OKCHIBI MOTYT B3aUMOJIEHCTBOBATH C:
a) OCHOBaHHUEM
0) compio +
B) KHCIJIOTOM
KucnoTrHbie OKCHIBI MOTYT B3aUMOJICMCTBOBATH:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCJIOTOM
B)C OCHOBaHHUEM.
OKcHBI COCTOAT U3 KUCTOPOa H:
a) IByX 3JIEMEHTOB
0) ogHOTO 3JIeMeHTa +
B) TPEX 2JIEMEHTOB



84. BeiOepute rexcaruapoxkcopeppar HaTpusi:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Naz[Fe(OH)s] +
85. Hutpar antoMuHus B pacTBOpe B3aUMOJECICTBYET C:
a) Ca(OH) +
0) Fe(NOs)2
B) KCl
86. 'mapokapOoHAT HATpUSI pearupyeT C KaxXIbIM U3 STUX BEIECTB:
a) O u CO2
6) NaOH u HCI1 +
B) CaCl2 u NaOH
87. Mex iy co0oil pearupyror:
a) rugpokcua meau (II) u constHas kucimora +
0) xapOonat Oapus u ruapokcug meau (1)
B) THAPOKCHT MarHus 1 HuTpat ceuHNa (1I)
88. OcHoBaHus — 3T0:
a) CJI0YKHBIE BEUIECTBA COCTOAIIUE U3 METallJla U KUCIIOTHOTO OCTaTKa
0) CIIO’KHBIE BEIIECTBA COCTOSIIME U3 BOAOPOAA U KUCIOTHOTO OCTAaTKa
B) CIIO)KHBIE BEIIIECTBA, COCTOSIIINE U3 AaTOMOB METaljIa ¥ TUAPOKCOTPYIIIIBI +
89. Kakoe 13 MpUBEICHHBIX HIDKE BEIECTB SBISICTCS OCHOBAaHHEM:
a) Fe(OH) +
6) CaO
B) NaxSOq4
90.Yto obpazyercs mpu Baumojericteur NaOH ¢ COz:
a) CoJIb M Boja +
0) CoJIb M KUCTIOTA
B) OCHOBAaHHUE U OKCH]L
91. OcHoBaHue AUCCOLMHUPYET HA:
a) KaTHOHBI BOJOPO/Ia M aHUOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI MeTaJlJIa U TUAPOKCHU aHUOHBI +
B) KaTHOHBI METAJIa U aHUOHBI KUCIIOTHOTO OCTATKa.

Pa3nen 4. CTpoeHue M CBOMCTBA OPraHMYECKHX BEIIECTB
Temad.1. Knaccuduxarus, CTpoOeHHE U HOMEHKIIATypa OpTaHUYECKUX BEIECTB

Bomnpoc 102
VYkaxkuTe cripaBe/UIMBbIE YTBEPXKIeHUS. B yriieBogopo/ie co CTpyKTypHOI popmyIioit
CH;
HECfCHfCHf(E — CH;

| | | |
H,C — CH,CH; CH,

BapuanTbl oTBeTOB

A. YHCTIO IepBUYHBIX aTOMOB C paBHO CyMMe BTOPHYHBIX U Y€TBEPTHUHBIX
B. 4YHCIIO BTOPHYHBIX aTOMOB C paBHO YHCITY TPETHYHBIX

C. uucno TpeTuyHbIx aToMoB C B 2 pa3a 0oJIblIe Yncia YeTBEPTUUHBIX

D. uymcio nepBuyHbIX atoMoB C B 2 pa3a Oouibliie yncia TPETHUHBIX



Bomnpoc 103

B OpraHN4Y€CKUX BEIIECCTBaX BAJICHTHOCTh aTOMa Yrij€epoJa, Kak IIpaBuiio, paBHaA:

BapuaHTbl 0TBETOB;
a)l;
0)1I;
B)III;
IV
Bomnpoc 104

VKaxuTe 4ucio aTOMOB BOAOpOJa, KOTOPOC BXOAUT B COCTAB MOJICKYJIbI, CKEJICT KOTOpOfI nMECT
CTPOCHUEC

Bomnpoc 105

3anuiuTe, CKOJIBKO YIIIEBOAOPOI0B U300PAKEHO C MOMOIIBIO CIEAYIOMIUX CTPYKTYP YIIIEPOTHOTO
ckenera?

c-c o c c

C - C | c-c-¢ |
—c c-c-C L c_cC

c - C | Cc c cC |
C c-cC

Bonpoc 106

B uucno nonoxxeHuit TEOpUH XMMHUYECKOTO CTPOEHHSI OPraHUYECKUX COEIMHEHUN HE BXOIUT
YTBEpKACHUE:

BapuaHTel 0TBETOB

A. OpraHMyecKre BEIIecTBa He MOTYT OBITh MOJYUYEHbI U3 HEOPTaHUIECKUX

B. aTOMBI U TPYIIIBI aTOMOB B MOJIEKYJIaX B3aUMHO BIIUSIIOT JIPYT HA IpyTa

C. OJIHOUW W TOM K€ MOJICKYJIIPHOH (hOPMYJIOM MOXKHO OIHUCATh COCTAB PA3TUYHBIX BEIIECTB

D. aTOMBbI B MOJIEKYJIAX CBSI3aHbI B ONPEIEIEHHON MOCIEI0BATEIIBHOCTH COTJIACHO UX
BAJICHTHOCTH

Bonpoc 107

[To cTpykTypam yriepogHoro ckeinera yrieBoAOpPOJOB YKaKUTE OAMHAKOBBIE BEIIECTBA:



BapuaHTel 0TBETOB

C C . _c < -

| | "~ > c-c c—-<c  c C
[ — —

C - C C—C

Bonpoc 108

H30Mepsl 0TIMYAOTCS MEXKy cO00i: a)(U3NIeCKUMHU CBOMCTBAMU; 0)XMMHUYECKHIMHU CBOMCTBAMU;
B)CTPOCHUEM MOJIEKYII; T)MOJISIPHBIMU MacCaMu

Bomnpoc 109. /[ n30MepoB 0JJMHAKOBBI: a)MOJIsIipHas Macca; 0)(hU3nIecKrue CBONCTBA;
B)KOJIMYECTBCHHBIN U KAYeCTBEHHBII COCTAB;I')CTPOCHHE MOJICKYJIbI

Bonpoc 110. M3oMepamu 110 OTHOLIEHUIO APYT K APYTY SIBISIFOTCS YIJIEBOAOPOIbI CO CTPOCHUEM
YIJIEPOIHOM Lenu:
BapuaHThl 0TBETOB

C

~—
C —-C ~
c” s _~C—-Cc-C

c-c-c-C C C

|
c-Cc-Cc-C

Bomnpoc 111

CKOJIBKO BeIIECTB U300paeHO ¢ MOMOILBIO (hOpMYyIT

Cl1 Cl H H
| |
H-C-F H_-C —H F—-C—Cl H-C-F
| |
H F H Cl

BapuaHThI 0TBETOB:

a) 1Ba;
0) oaHO;
B)TpH;
T) 4eTbIpe
Tema 4.2. «CBolicTBa OpraHn4ecKuX COeJMHEHUN»
112.ITpouecc pa3noxkeHus YyriIeBO0po10B HeTH Ha OoJiee JeTy4une BelecTBa Ha3bIBACTC:
a) KPEKHHIOM;
0) IeruaApupoOBaHUECM;
B) TUIPUPOBAHUEM,;
T') JIeruapaTanuen



113. T'opeHne sTHIaMHHA COIIPOBOXKAAETCSI 00pa30BaHUEM YTTIEKUCIIOTO ra3a, BOAbI U:
a) aMMHaKa;
0) a3ora;
B) okcupa azota; (1)
r) okcuza azota (IV).
114.Peakuusi, qoka3piBarolias HEMpEASIbHbIA XapakTep KaydyKa
a) peakIius TaJIoreHUPOBAHMS;
0) peakius TUIPOraJlOreHUPOBAHNUS;
B) peakius MOJTUMEpPHU3ALINH;
r) okuciienne pactBopoM KMnOg4
115.Peakmus "cepeOpstHHOTO 3epKana” XxapakTepHa:
a) JIJIs1 IPOTIaHAIS;
0) OyraHomna-2,
B) OyTeHa-2;
r) OyTHHa-2.
116.1Tpu B3auMoaelicTBUM KapOOHOBBIX KUCIOT U CIUPTOB 00pa3yroTCs:
a) MpocThie 3(UPHL;
0) CclI0KHBIC YPUPHI,
B) aJIbJCTU/IbI;
') aMUHOKHUCIIOTHI.
117. IlpoaykToM peakiuu OyreHa-1 ¢ XJIopoM SIBISIETCS:
a) 2-x1opoyTen-1,
0) 1,2-guxnopOyraH;
B) 1,2-nuxnopOyten-1;
r) 1,1-quxnopOyraH.
118.CnoxHbIi 2QHUp MOKHO MOTYIUTH MTPH B3aUMOJICHCTBUU KapOOHOBON KHUCIIOTHI C:
a) alleTHIICHOM;
0) XJIOPOBOJIOPOAOM
B) 3TUJICHOM,;
') METaHOJIOM.
119.]Ins ipeAebHBIX OJJHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMOJCHCTBUE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koadpunment nepexn kuciaopogom B ypaBHeHuu C2HsOH+O2,— pasen:
a) 3;
0) 4,
B) 1,
r) 2.
121.Cymma koo duureHToB B ypaBHeHuu nonyueHust CoHz u3 kapOuia xanplus, paBHa:
a)2;
0) 3;
B) 4;
r)5.
122. TIpu nmomHOM OKHCIIeHHH | MOJIb MpoIiaHa KMCIOPOAOM BO3lyXa oOpasyercs:
a) 1 Moas CO2u 1 Mons H20
6) 3 Moab CO2 u 4 Moss H20
B) 2 Moabs CO2 u 3 Moas H20
r) 4 Monb CO2 u 6 Moss HO
123.3anumurte Ha3BaHue BellecTBa X (110 CUCTEMAaTUYECKON HOMEHKIIAType) B LIETIH MPEBPAILCHHI:
Kpaxmas — TJII0K03a — X — 3TUJIEH



124. Dtanon maccoit 13,8 r okucnunu 34 r okcuna meau (II). Tlonyuunu anbnerun maccoit 9,24 r.
YemMy paBeH mpakTHueckuii Boixo[ ( B %) anpaeruna’?

Pa3zpgensS.Tema 5.1

125. VI3 mpeu1o’)KeHHOTO CIMCKAa XUMUYECKIX PEaKUid BBIOEPHUTE BCE, CKOPOCTh KOTOPBIX YBEININBACTCS
npu noseiienun aasieHus: 1) N2 + 3Hz = 2NH3 2) CO + 2H; = CH;0H

3) Zn + 2HCl = ZnCl, + H, 4) 2Na + S = Na;S 5) C + Si = SiC

126. U3 mpenokeHHOro CHUCKAa XUMHUYECKHUX peaKIMil BBIOEPUTE BCE, CKOPOCTh KOTOPBIX
YMEHbILAETCS IIPU nonwxkennu napnenus: 1) Ca + 2HCl — CaCI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6H5CI + HC1 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. Y3 npeanokeHHOro MepeyHsi BRIOEPHUTE BCE PEAKIMH, U KOTOPBIX YBEIUYCHHE JAaBICHHS He
NMPUBOIUT K yBenuueHuto ckopoctu peakuuu: 1) 2P + 5Clyy = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba+ 2H20¢) = Ba(OH)2 + Ho 4) Fe,O3 + Ho =2FeO + H2 O 5) 2NaOH + H2SO4 = NaxSO4 +
2H>0.

128.113 mnpeasio’)keHHOTo CIHCKa XHUMHUYECKUX peakUuid BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMYMBACTCS NIPH MOBBIIICHNH KOHIIeHTpauu Bogopoaa: 1) N2 + 3H2 = 2NHs

2) CO +2H2,=CH30H 3)Zn+2HCI=2ZnCl; +H> 4)C+HO0=CO + H>
5) C3Hs + Hz = C3Hs

129. M3 mnpemioKeHHOro CIMCKAa XMMHUYECKMX peaklUUi BbIOEpUTE Te, CKOPOCTh KOTOPBIX
YMEHBIIIASTCS MPU MOHMWKeHUH KoHIeHTpauuu kucinotel: 1) Ca + 2HCI = CaClz + H»

2) H20O + N2Os = 2HNO3  3) CeHs + HNO3 = CeHsNO2 + H20 4) NH4H2PO4 = NH3 + H3PO4
5) SOz + H20 = H2SO0..

130. M3 mnpemiokeHHOTo CHHCKa XMMHYECKHX pEaKIHid BBIOEpUTE TE, CKOPOCTh KOTOPBIX
yBeJMuMBaeTcs npu moBbiieHnn aasienus: 1) 2NHz =Nz + 3H, — Q 2) CO + 2H, = CH30OH + Q

3)Zn +2HCl = ZnCl, + H,+Q  4)Ca+S=CaS  5) CaO + CO, = CaCOs

131. W3 mnpemioKeHHOro CIUCKAa XMMHUYECKMX peakLUd BBIOEpUTE T€, CKOPOCTb KOTOPBIX
yBeIHuMBaeTcs npu nossieHnn aasienus: 1) N2+ 3Hz2 = 2NH3z 2) CO + 2H; = CH30H

3) 2Mg + CO, = 2MgO + C 4) 2Na + S = NaS 5) CO + Cl, = COCl;

132. W3 mnpemioKeHHOTO CIUCKAa XMMHUYECKHX PEaKIUi BBIOEPUTE TE, CKOPOCTh KOTOPBIX
yMeHbIaercs npu nonmxenuu nasienus: 1) Ca + 2HCI = CaClx+ Hz 2) 2H,0 + 4NO2 + O, =
4HNO3 3) CsHs + HNO3 = CeHsNO2 + H20 4) Ho+ S = H2S 5) C + 2N20 = CO2 + 2N

133.113 mpemioKeHHOro CIUCKAa XMMHUYECKMX peakUuil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
YBEJIMYMBACTCS NIPU MCNOJIBb30BaHuu Kartanuzatopa: 1) C + O, = CO, 2) CO + 2Hz = CH3OH

3)Zn+2HCI =ZnCl2 + H2 4) 2Na+ S=Na2S 5) N2 + 3H2 = 2NHs.



134.113 npenokeHHOT0 CHUCKa BO3JCHCTBUN BBIOCPUTE TE, KOTOPBIC MPUBOIAT K YBEIUYCHHIO
CKOPOCTH XHMHUYECKOM peaklUud MarHusi C pacTBOPOM CEpHOM KHUCIOTHL: 1) MOBBILICHHE
TEMIEPATypbl 2) HOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIMYEHUE AABJICHUS B CUCTEME

4) noGaBneHNe MarHUsL 5) yBEIHMUEHUE KOHIICHTPAIMH KUCIIOTHI.
Pa3zgen 6.PacTtBopbI
Tema 6.2.

135.Vkaxurte pacTBOPUMOE B BOJIE BEIIECTBO:

A)kapOoHAaT KanbLus; B)cynbdar amomunus;
B)xnopun cepebpa; Druapoxcun xenesza (111).

136.13 psina popmyn HoS, NaBr, H,SO4, CuO, H.COs, H20 BeiOepuTe T, KOTOPBIE COOTBETCTBYIOT
CWJIbHBIM 2JIeKTpoiuTaM. Hanummre ypaBHEeHUS AUCCOIUAIINH STUX COSIUHEHUH.

137.3akoHunTEe ypaBHEHUS PEAKIIMIA:

A)NaCl + AgNO3 —;

Bb)CaCO3 + HCl —;

B)HNO3 + Cu(OH); —.

PaccraBpre K03 punmentsr. HanumuTe 11 Kax10i peakund HOHHBIE YPaBHEHUSI.
138.PaccunTaiiTe MONIAPHYIO KOHIIEHTPAIMIO PAacTBOPa, B 250 cM® KOTOPOTo comepKuTCs 4 T
TUAPOKCUA HATPHSL.

139.PaccunraiiTe 06beM CONSHOM KUCTOTHI ¢ KorneHTparueit HCI 0,1 Moms/am3, koTopsrit
noTpeOyeTcs I OCaXICHUS HOHOB cepedpa u3 20 T pacTBOpa HUTpaTa cepedpa ¢ MacCoBOM J101e
AgNO3 5%.

6.3 Bonnpoch! 7151 NOATOTOBKH K MPOMEKYTOYHOH ATTECTALMH

Pazgen Opranuyeckass XuMus

1. TIpenmer opranuueckoit xumuu. OpraHndeckue BEIIeCTBA U UX OTJIIMYUE OT HEOPTaHUYECKUX

BEIIECTB.

OCHOBHBIE TIOJIOKEHUS] TEOPUU XUMUYecKoTo cTpoeHust A.M. bytieposa.

Ankanbl: o6mas GopmyIia, TOMOJIOTUYECKUH psJl, PU3NUECKUE CBOWCTBA

W3omepust ankaHoB (Ha MpUMepe MEeHTaHa, TeKCcaHa, TenTaHa).

XUMHUYECKUE CBOMCTBA aJIKaHOB.

AJIKEeHBI: onpeieNieHrne, U30MepHsl, XUMUYECKHE CBOMCTBA.

AJKWHBL: onpeieNieHrne, U30MepHsl, XHMHUIECKHE CBOMCTBRA.

benzon: nonyueHne U XuMUYECKHUE CBOMCTBA.

CrnupThl: onpenieiieHue, KiaccupuKaus, IpuMepbl, XUMHYECKHE CBOMCTBA, IPUMEHEHHE.

0. ®eHomnbl: onpeeeHne, XUMUYECKUE CBOMCTBA, TIOMyYeHUE.

11. Anpnerusl: onpeaeneHne, XUMUIECKAE CBOMCTBA, TTOTYICHHE.

12. KapOoHOBBIE KHCIIOTHI: ONpeAeNeHe, KIacCupUKaIUs, TPUMEPhl, XHMHUUECKHE CBOMCTRA.

13. YrieBoapl: ompenelieHne, KIacCH(UKAIUA, TpPHMEPhl H WX OHOJOTHYecKas pOJib.
Monocaxapunsl, ucaxapuasl, [Tonucaxapuabl

14. Amunsr: onpenenenue, kiaccudukamnus, mpuMmepsl. Peaknus H. H. 3unnna

15. AMHUHOKHUCIIOTHL: ONPEEIEHNE, OCHOBHBIE XMMHUECKHUE CBOMCTBA.

16. TlonsiTie 00 a30TCOMEPIKAIMIMUX TETEPOIUKINUECKUX COCTMHEHUSIX

17. benku.KauecTBeHHBIE peakluu OEIKOB.

B©OooNOoO A WD



18. HykienHOBBIE KUCIIOTHI
19. TloHsATHE O BHICOKOMOJICKYIISIPHBIX COCHHEHUSIX

Pazgen O0masi 1 HeopraHuyeckasi XumMmsi
20.XuMHUYECKHI 3JIEMCHT

21.3aK0H ITOCTOSTHCTBA COCTAaB:

22.3aKOH COXPAHEHHUs MacChl BELIECTB
23.Ilepnoanueckuii 3akon J[.M.Mennenesa

24 BaleHTHOCTb U BaJICHTHEIC BO3MOXKHOCTH B aTOMOB
25.0OCHOBHBIE THITBI XUMHYECKOH CBS3U
26./luctiepcHbIe CUCTEMBI

27.Tunbpl XUMUYECKUX peaKIUid

28.CxopocTh XMMHUECKUX peakuuid. Karanus
29.00paTUMOCTh XUMHYECKUX PEAKIIHH.
30.Xumnueckoe paBHOBecue XHUMHUECKOE pAaBHOBECUE
312nekTponuTuyeckas JucCouaus

32.I'mpponu3

33. Knaccudukanus HEOpraHM4eCKMX BEIIECTB

34 . Knaccuduxanus opraHn4ecKux BELIECTB
35.MeTaimisl

36.Koppo3sust metamion

37.OnexTponus

38.Hemeramnmbl

39.0kcuapl HEMETAJIOB

40KucnoTelOpraHnyecKue U HEOPraHUYECKHe

41 AmdoTepHble OpraHUYeCKHe U HEOPTraHMUECKUE COSTUHEHUS

421'eneTnyeckast CBsI3b MEX/ly KJacCaMU OPraHUYECKUX U HEOPTraHUYECKUX COECTMHEHUN
43.XuMus 1 IpoOU3BOACTBO

44 XuMus U celbCKoe X039MCTBOXUMUS U MPOOIEMBbl OXpaHbl OKPYKAOIEN Cpe/Ibl
45.XuMus 1 HOBCEAHEBHAS >KU3HL YeJIOBEKA

6.4.Keiicol

Keiicbl nCmonb3yloTCs B KaueCTBE OLEHOYHOTO CPEJCTBA B paszzesie 7 MPUKIAAHOIO MOIYIS, UX
coJiepKaHue ompenensercs ¢ y4éToM NpoQecCHOHaIbHOM HampaBIeHHOCTH 00pa3oBaTeIbHON
nporpammel CIIO.

IIpuMepsI BO3MOKHBIX TeM KelCoB:

1.ITorennenue KIMMaTa U BHICBOOOKIEHUE Ta30BBIX THAPATOB CO JTHA OKEaHa.

2.bynymue marepuansl 1Js aBUa-, MAIIMHO- ¥ TPHOOPOCTPOSHHUSL.

3.HoBrle MaTepuaibl AJis COTHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENAPATOB.

5.XUMHYECKHE PTIEMEHTHI B )KU3HHU YEIIOBEKA.

6.Bonopoanas sHepreTuka.

Keiic Nel. «BogopoaoMo0uiu — mar B Oyayuiee»

Asromo6unn Honda FCX Clarity Ha BoOpOIHBIX TOTIJIMBHBIX 3JIEMEHTAX €37T 10 goporam EBpornsl
¢ 2009 roma. B 2011 rogy Honda mpucoeaunmiace Kk €BporneickoMy HapTHEPCTBY SKOJIOTHYHOMN
sneprun (Clean Energy Partnership), mocime dwero BbIBea Ha NEpBbI IUIaH MPOU3BOACTBO
9KOJIOTUUYECKH YUCTHIX aBToMOOMIIeH. A Ha [Tarom MockoBckoM MexnyHapoiHOM aBTocaioHe BA3
IpeCTaBUI CBOIO HOBUHKY «Jlama-AHTam» ¢ 6ajuioHaMH BOIOPOIa M KHCIOPOAA.

3aganus:



1.Ilouemy MHOTHME aBTOMOOWJIbHBIE KOMIAHWU pa3padaThIBAlOT aBTOMOOWIH, paboTaromue Ha
BOJOPOJAHOM TOILIUBE?

2.Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJIEH, padOTaIOMMX Ha YTJIEBOAOPOAHOM TOIUIMBE, BIMAIOT HA
3/10pOBbE YeJIOBEKA?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOJLOPOAOMOOUIIEN?

4 HaiiguTe TOMOJHUTENIbHYIO HH(POPMAITHIO 00 UX YCTPONCTBE.

5.Ecnu B Bamell cemMbe WM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, TOJCYHTANUTE, CKOJIBKO
npUOIU3UTENBHO JIUTPOB OCH3MHA, ra3a U KaKOH MapKH UCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemectBa M B KakOM KOJMYECTBE MOTYT HaXOAMTHCS B BBIXJIOMHBIX ra3ax BalllUX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B Snonun oObeauHeHHbIMM cuiaMu HarnumoHanbHOTO MHCTUTYTA 310poBbs U IIpedexrypHoro
yHuBepcurera CHI3yOKH OBUIO MPOBEACHO HCCIEIOBaHNUE. Y UYCHbIE BBISICHHIIM, YTO €CTECTBEHHBIC
OpraHMYECKHE BEIEeCTBa BCTYIMAIOT B PEAKIMIO C XJIOPUPOBAHHOW BOJOW HM3-MOJ KpaHa, 00pasys
OIIACHBIE COETMHEHUS, KOTOPhIE MOTYT CIIY>)KUTb IPUUMHON paka. Takue coequHEeHUs] Ha3bIBAIOTCS
MX, To ectb «MyTtareH ukcy» unu «HeuszBecTHbI MyTareH».

3aganus:

1.IIpennoxute cocoObl YMEHbBIIEHUS SIOBUTOTO BIMSHUSA XJIOpa B MUTHEBOW BOJE HA OPraHHU3M
YyeJloBeKa.

2.Ucxons u3 cBOeH KU3HEHHOM MPaKTUKU, MPUOIU3UTEIHHO PaCCUUTANTE, CKOIBKO XJIOPUPOBAHHOM
BOJIbI BBl UCIIOJIb3YETE B TEUEHUE JIHS U JJISl KaKUX Liesiei?

3.Kakue opransl yesnoBeka 0oJbIie BCEro CTPaaloT OT BO3AEHCTBUS Xiopa?

4.Kak BinusieT XJ0pHUpoBaHHAs BOJIAa HAa YEJIOBEKA IIPH KyNaHuu?

5.Haiigute nononHuTe pHY0 HH(DOPMALIKIO O 3aMeHe XJiopa Mpu 00e33apaKuBaHUU BOJIBI.
6.Uccnenyiite paznuuHble TOBapbhl OBITOBOM XuUMUU B CBOEM jome. CocTaBbTe CIIHCOK
XJIOpCOJIEpKAIUX COSMHEHUH, yKakuTe Mepbl 0€30IaCHOCTU MpU paboTe ¢ HUMHU.

Keiic Ne3. Meran

[ToBbIlIEHHE KOHIIEHTPAIMM HEKOTOPBIX Ta30B B aTMOc(epe MOXKET MPUBOAUTH K TI0OATBHOMY
MOTEMJICHUIO - TaK Ha3blBaeMOMY «IapHUKOBoMY 3ddekty». [lokamyil, Hanbonee BaKHBIMU
«mapHUKOBbIMH TazaMuy» sBIAOTCS CO2 m CHs. MeTtan BO3HHMKaeT Tpu aHa’poOHOM (T. €.
MPOUCXOAIIEM B OECKUCIOPOAHOW Cpesie) pacrajie OpraHM4YecKHX BEIIeCTB; MYy3bIPbKU MeTaHa
00pa3yroTcsi B OOJOTHCTBIX MECTHOCTSIX, 3a YTO OH TIOJYYWUJT Ha3BaHUE «OOJIOTHBIM Ta3y.
3aroruieHHbIe oS (HallpuMep, PUCOBBIC TIOJI BO BPeMsl CE€Ba) SBISIOTCS UCTOUHUKOM OOJIBIIOTO
KOJIMYeCTBAa MeTaHa. J[pyrMM HCTOYHMKOM METaHa SIBJISIOTCS JKBAuyHbIE KUBOTHBIC, TaKHeE, Kak
KOPOBBI, OBIIBI M KO3bI, MHIIEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHA OCOOBIM 00pazom s
nepeBapuBaHUs TPABSIHOW MHIIM: KOHEUHBIE MPOAYKTHI MeTaboau3Ma CoAepKaT MEeTaH, KOTOPBIN
BbIIeTIsIETCST B aTMoc(epy. DTO MPHUPOAHBIN TMPOILECC, XOTS KOJIMYECTBO JOMAITHUX >KMBOTHBIX
3aMETHO BBIPOCJIO 3a MOCJIEIHKE JIBa CTOJIeTHA. bomee Toro, coctaB KOPMOB CYIIIECTBEHHO BIUSET Ha
KOJIMYECTBO 00pa3yIoIIerocss MeTaHa.

3apanus

1.ChopmynupyiiTe TUNIOTE3Y BBIAENECHUS MeTaHa opMU. 2. Kak KoanmdecTBO MeTaHa, 3aBUCUT OT
KOJTMYEeCTBA HaceJeHH TUTaHeThl? 3.UTo SBISIETCS ICTOYHUKOM BBIJICTICHUS ME€TaHa B atMochepy?
Keiic Ne 4.

B nauane XIX Beka B AHIIIMH CTAJIM MOJHBIMU TIJIAIIM U3 BOJOHEIPOHUIIAEMON TKaHU, Ha3bIBAEMbIEC
MaKHUHTOIIIAMU. DTO HA3BaHWE OHM TOJYYWIM B YeCTh aHTIIMHCKOrO XMMHKa U u3oOperatens Y.
MakwuHTOI11a, TTPEAJIOKHUBIIIETO MTPOMUTHIBATH TJIANIEBYIO TKAHh PACTBOPOM HATYPaJTbHOTO KaydyKa.
OaHako Ha COJHIE TaKWe TUIAIM CTAHOBWJIMCH JIMIIKUMH, @ B MOPO3HYIO MOTOAY — JTOMKUMH. DTH
HEJIOCTAaTKK YCTpaHWJ Apyrol Beiaaromuica anrmmdyanud Y. Tyasup. 1. 3aganms. Ilouemy
TUIamieBass TKaHb UMeNna Takue HepoctaTku. 2. Ilpemnoxute crnocod ycTpaHEHHS WX, MOBTOPUB
otkpeitre Y. ['yapupa. 3. Kak HazeiBaercs 3to coequHenue? 4. Hamummre cTpykTypHYIO hopmyry
ATOr0 BEIIECTBA.



Keiic NeS «HenmonpaBumasi ommoka»
B ¢pupme TOO «Kackazn-2» npu 3akauke ra3a B 0ajioHbl, He J0OABHIN BEUIECTBO, KOTOPOE MPUIAET
3amax JoMaliHeMy rasy. ['a3 Ol JOCTaBJIEH B OAHY M3 KBapTUP U MPH 3TOM OajIOH MPOIyCKal.
Uepes CYTKH BCE KHIIIBIBI OKa3aJIUCh B OOJIHHHIIE
Bonpocsl.1. Umeer nu npupoaHbIil a3 nponad u OyraH 3anax? 2. Kakyo HenmonpaBUMy0 OmIAOKY
COBEPIIIIIA PAOOTHUKH ra30BOM CTAHIIUU MPH 3aKauke ObIToBOrO ra3a? 3. Kakoe BemecTBo npuaaet
3amax jgomaimrHeMmy rasy? 4. MoskeT 1M OOOHSHHE YeJOBEKa yJIOBUTH ra3z Oe3 3amaxa? 5. Kakum
nprOOPOM MOXKHO JI0Ka3aTh MPUCYTCTBUE ra3a B KBapTUpPE, €ciii OH 0e3 3anmaxa?
6.5 Pemenue 3axau

3apauya Nel. Beraucinuth Maccy 3THIIEHA KOJIMYECTBOM BELIECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 moab xene3a u 0,3 MoJib cepbl. OnpeaennuTe Maccy noJy4eHHON
cmecu. Paccumraiite maccy monydeHHOro cyibhuna xkemne3a(ll), yaursiBas, 4To 3TH 3JIEMEHTHI
COEJIMHSIOTCA B MACCOBOM OTHOIICHUU 7,4.

3agaua Ne 3. Xuyopun Oapus Maccoit 6r pactBopwiar B 250 M1 BOIBI (IZIOTHOCTH BOJIBI
npuHsITH 3a 11/Mi1). UeMmy paBHA MaccoBasi J10Jisl COJIM B TIOy4EHHOM pacTBope?

3agauya Ne4. B 100 r Boabl pacTBopuian 2 Moib cyibdaTa Kanus. Paccunraiite MaccoByro
JIOJTIF0 PACTBOPEHHOTO BEIIECTBA.

3agaua NeS5. Paccuumraiite maccy cynbdara Kanwsi U BOABI, KOTOPBIC HAIO B3STh IS
npurorosieHus 60 r. pacTBopa ¢ MacCOBOM J0Jiel pacTBOpEHHOTO BemecTBa 15%.

3agauya Ne6. CxonbKko Ha/lo B3STh HUTpaTa Kajus Uld HNPUTOTOBJIEHHS 3 KI' pacTBopa ¢
MaccoBoOH goJeit conu 8%.

3agaua Ne7. B nabopaTopun BOCCTaHOBIIEHHEM HUTpoOEH30J1a Maccou 61,5T. momyuunu
aHWIMH Maccoi 44 1. Onpenenute MaccoByIO 1010 (B%) BbIX0/1a aHWJIMHA OT TEOPETUUECKOTO.

3apaua Ne8. Omnpenenure Maccy YKCYCHOW KHCJIOTBI, KOTOpasi pacxXxoayercs JUisl CHHTE3a
YKCYCHO-3THUJIOBOTO 3(upa, eciu nosyueHHast Mmacca 70,4 r. coctasnsieT 80% OT TEOPETUUECKOTO.

3agaua Ne 9. Boasplii pactBop, couepxkamuii GocPopHyro KHUCIOTYy Maccou 19,6r.
HEUTpanu3oBall THUAPOKCUJIOM Kanbliusg Maccoifl8,5r. Ompenenute Maccy o0pa3oBaBIIErocs
nperunurata CaHPO42H20.

3apgaya NelO. [lna peakumu amoMuHus ¢ cepoit Beiaemwioch 509 xJlx snepruu. Kakoe
KOJIMYECTBO TEIUIOTHI BBIACIUTCS B pEaKIMH, U1 KOTOpoi B3sAThI 81 T amoMuHus u 128 1 cepsl.

3agaua Nell. TepMOXMMHUECKOE YPAaBHEHHE PEAKLIMU TOPEHHUS YIJIEPOia UMEET BUIL:

C +02—CO2 + 394 kI

Paccunraiite maccy yriepozaa, BCTYNMBILErO B PEAKLUIO, eciau Belaenwioch 1970 xJlx
TEIUIOTHI.

3agaua Nel2. IIpu cropanum KajibliMsi MaccOM 8. KOJWYECTBO BBIACIMBIICHCS TEIJIOTHI
coctraBmio 127 k/Ix. CocTtaBbTe TEPMOXHUMHUYECKOE YPABHEHNE PEAKLIAH.

3apgauya Nel3. Kakoif 00bEM BO3yxa pacxoayercs Ha OKHCICHHE MPOMHIaMHHAa 00BEMOM
201

3angauya Ne 14. Kakoif 00bEM KHCIOpOAa pacXoyeTcsl Ha OKHCICHHE MeTHIaMuHa 00bEMOM
Sn?

3angauya NelS. Kaxoii 00b€M anieTiiieHa MOJKHO HOJYYUTh U3 KapOua Kanbius Maccoit 10kr,
MaccoBas J10Jis mpuMecei B kotopom 15%7?

3agaya Nel6. Kakoil 00b€M MeTaHa MOXKHO MOJTYYUTh U3 KapOuaa amoMunust maccoit 30r.,
€CJIM MaccoBas JI0J1s mpumeceit coctasisiet 15%..

3agaya Nel7 Ha HelTpanuzaluio CMeCH YKCYCHOM KHMCIOTBI M MYpPaBbUHOM KHCJIOT
Maccoiil0,8T pacxoaoBanu rUAPOKCU]T HaTpusi Maccor 8r. OmpeaenuTe Maccy KaxJI0h KUCIOTHI B
CMECH.

3agaua Nel8. [lpu B3amMopeHcTBMM CMeECH 3TaHOJIA M mporaHoja Maccoud 10,6r ¢
METAJUIMYECKUM HATPUEM BBLACTHIICS BoJAopoJ o0béMoM 2,241, Ompenenure MacCOBYIO OO
KaXXJO0ro CHHUPTa B CMECH.



3agayalNel9. B kauecTBe aHTU(PHU30B B OXJIAUTEIBHBIX CUCTEMAaX ABUraTeNCH UCTIONB3YIOT
OJIMH M3 MHOIOAaTOMHBIX CHMPTOB. MaccoBasl 101 3JEMEHTOB B CIIMPTE COCTaBISET: yriepoja
38,75%, Bogopoaa 9,68, kucnopoaa 51,51%. IlnotHocTs mapoB BellecTBa 1Mo BOJAOPOay paBHa 31.
BeiBenute popmyny Bemiecrtna.

3apaua 20. [y yHUYTOXKEHUSI MUKPOOOB M OAaKTEpUil MOXKHO HCIIOJIb30BaTh TMOKCH]] CEPHI,
€ro TaKXe NMPUMEHSAIOT B KAaYeCTBE KOHCEPBUPYIOILEr0 CPEJCTBA MPHU CYLIKE YEPHOCIUBA U IPYTUX
bpyKTOB.

3apanue: Beruncnure, kakoit o0beM 3aiimMyT 1, 5 MOJIb THOKCHIA cephl (H. Y. ).

3agava 21. B nponutom ObITM 4acThIMU CIIy4ad OTPABJICHUS JIOJCH B YTOJNBHBIX HIAXTax
yrapabiM razoMm. Ilockosnbky okcup yriaepona(ll) He mmeer 3amaxa, TO ONacHOCTh IMOJCTyHala
He3ameTHoO. lllaxTepsl, criyckasch B IIaxThl, Opaiu ¢ co00ii B KayecTBe CBOCOOPa3HOT0 WHANKATOPA
KaHapehKy B KJIETKe: KaHapeWKH MagaoT B 0OMOPOK OT IPpUCYTCTBUSA B Bo3yxe cienoB CO.

3aganue: Beraucnure, kakoit 00beM (H. y. ) 3aiimyt 0, 5 mois CO; 56 T CO.

22.3agaya 0e3 pacuéToB.

B nagane XX crTojerus reojoru 3amu@poBhIBaid HA KAPTAX MECTA OTKPBITHS Py IEHHBIX
METAaJUIOB MPH MOMOILIM KOOPAMHAT XUMUYECKUX 31eMeHTOB B [lepuonuueckoii cucreme. Apabekoit
U poii yka3blBaJIl HOMEP MEpUo/ia, a pUMCKON — HoMep rpynmnbl. Kpome Toro, B 3anucsax ObUIH eliie
OykBbI pycckoro andasuta — A unu b. Ha ogHoi u3 crapsix kapT Hanuiu obo3Hauenus: 4VI b, 4VIII
b2, 61 b, 611 b. Pacimdpyiite 3anmucu reoioros.

3apauya23. «Caxapuasi kucaora». B 1779 r. Hemeukuii ceHatop, anrekapb 1 XuMHUK Moranx
Xpuctuan Burned nozaeiicTBoBaia M3BECTKOBOI BOJOM Ha COKM ILIABENSI M KUCIMIIBI, COAEpKAIINe
«KHCIIMYHYIO KHMCIOTY», U 3aMETHJI, YTO M3 pacTBOpa BhINagaer Oenblit ocanok. OnHAKO cocTaB
ocagka BurneOy ycTaHOBUTH HE ynanoch. UYepes3 MATH JET MIBEICKUN anTekapb M XUMHK Kapn
Bunbrensm Illeene pemusn nmocMoTpeTh, YTO MOIYUYUTCS, €CIM TPOCTHUKOBBIM caxap oOpaboTaTh
KOHIEHTPUPOBAHHOM a30THOM KHCI0TON. OH 00HApYKUJI, YTO IIPU ITOM BBIJEISAETCS KPaCHO-OypHhIii
ra3 1 oOpasyeT Npo3pavHblii pacTBOP, KOTOPBIN OKpaIlIMBAaeT CHHUM JakMyC B KpacHbIH 1BeT. Korna
[Ileene no6GaBMII K ATOMY pacTBOPY U3BECTKOBYIO BOAY, IOJIY4UJI O€IbIi 0CaZ0K, OUE€Hb IOXO0XKHUH 110
CBOMCTBaM Ha 0CaJIOK, BbleeHHbIH Buriaebom. Kakoe BemectBo oOHapyxunu Burne6 u Llleene?

3agaua24. «cAHTHXJIOP»

ITocne orGenuBanus Tpedyercs o0s3arenbHas 00padoTKa TKaHU JJIs YAAJICHHS XJlopa, HHaue
€€ BOJIOKHA MOTEPSIOT MPOYHOCTh. Kakue BemecTBa MOXKHO UCIOJIb30BATh KaK «aHTUXJIOP»?

3apaua 25.B peakuuto, TepMoxuMudeckoe ypaBHeHue kotopoir S + Oz = SO2 + 297 k/Ix,
BcTynuia cepa maccoi 1 r. KonuuecTBo TemnoThl, BbIASIUBIIEECS PU ITOM, PABHO:

A) 9,28 xJIxx; b) 74,25 x]Ix; B) 29,7 xJIx.

3apaua 26.YKaxuTe cojib, BOJAHBIA PACTBOP KOTOPOU MMEET IIEIOYHYIO CPENy:

A) cynsdat kanus; b) xnopun amomunus; B) kapOonaT kanus.

3agaua 27.0npenennure Ha3BaHUE BEIIECTBA, IVIaBHAS IE€Mb KOTOPOTO COCTOUT M3 YETHIPEX
aTOMOB YyTJIEPOa, COACPKUT KapOOKCUIIbHYIO IPYIIIY U OAHY JBOMHYIO CBS3b, @ TAKXKE PaJUKAIIbI
METHJI U 3TUJL:

A) 3-meTun-3-3Tun0yTeH-3-0Bas KUCIOTa,

b) 3-MeTun-2-3tun0yren-3-0Basi KUCIOTA,

B) 2-metun-3-3tunbyren-3-oBast KUCIOT.

3apauya 28. Marauii konmuyecTBOM BemiecTBal,5 Monb coXriau B kucinopoze. Onpenenure
Maccy MOJIYYeHHOTO OKCHJIa MAarHusl., yKaXXuTe TUI PEaKIHH.

3agaya 29. Hanummure ypaBHEHUsS peakUUid MeXIy aIIOMUHHEM U CJHEAYIOLIUMHU
BEIIIECTBAMH: a) XJIOPOM; O)KHCIOPOJIOM; B)CepOi(ABYyXBaJICHTHA); T')i0IOM OJTHOBAJICHTEH.

3apgava 30. Kakue TUIIBI XUMHUYECKOH CBS3M CYIIECTBYIOT B CIEAYIOUIMX BemiecTBax: a)Lil,
N2 . BaCl,,CHa.

3agaya 31. Kakoii BbICIIMIl OKCHA W TUAPOKCHI OOpa3yeT XHUMHUYECKHH SJIEMEHT C
oOpsIIKOBBIM HOMepoM 32? Kakue cBoicTBa OYIyT MPOSBIIATH 3TH COSAMHEHUS?



3agaya 32.C kakuMU M3 MEPEUYMCICHHBIX HUXKE JIIEMEHTOB TepMaHHil OyAeT HMeTh
HauboJIbIlIee CXOACTBO, a C KAKUM HalMEHbIIee: KaAMUM, radHUii, CBUHEL.

3agaua 33. Cxema peakuuu: CuClz+ KOH — Cu(OH) + KCI, paccraBbre K03 HUITMEHTHI
U YKaKUTE TUI peakluu

3agaua 34. Paccuuraiite 00BEM BOMOpPONA, M3MEPEHHBIH NPH HOPMAIBHBIX YCIOBUSX,
KOTOPBIA MOKET 00pa30BaThCs MPU PACTBOPEHUHU B CONISTHOM Kuciore 10,8T amoMuHusI.

3apgaya 35. Ilpm HarpeBanuu HHUTpaTa HaTpusi oOpasoBajics KucIopo] oO0bémom 280
MiI(HOpMasbHbIe yenoBusi) Kakas macca conu rmoaBepriiach paziokeHuo?

3agaua 36. Kakue u3 nepeuyuciieHHBIX cojeil OynyT moxaBeprarbes ruapoausy: a) KBr,
6)KNO3 B)NarS. Hanummre ypaBHEHUS.

3agaua 37. Cpenu peIyioxKEeHHBIX POPMYIT BEMIECTB, PACIIOIOKECHHBIX B TPOHYMEPOBAHHBIX
siuerikax, BeIOepuTe GopMyIbl: A) KUCIION coyn; b) kuciaoTHoro okcuaa; B) erydyero BogopoaHoro
COEIUHEHMUS.

i 2 Z 3
Cro, NaH CrO,Cl,
4 S5 6
NH,CI NH5 (e®)
7 8 S
K[AI(OH),] HIO, Ca(H,PO,),

3agauya 38. Cpenu npeioKeHHBIX GOPMYI M Ha3BaHUI BEILIECTB, PACIOIOKEHHBIX B
IPOHYMEPOBAHHBIX SUYEHKax, BbIOepUTEe POPMYITy WM HAa3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOPUMOMY OCHOBaHUIO, b) kucnoi conu, B) HeconeoOpasyromeMy OKCUy.

1 2 3
Ca(HS), (NH,),CO, : H,BO,
4 THAPOKCHA S g
CH, co
AT
7 8 9
Cr(OH), Mg,N, ZnO

3agaua 39. CocTaBUTh ypaBHEHHUS pEAKIUi MPU MOMOIIM KOTOPBHIX MOKHO OCYIIECTBUTH
npespaiienus: Ca—CaO—Ca(OH)2 —Ca(NOz3)2
3agaua 40. CocTaBUTh ypaBHEHHUS PEAKIUi MPU MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH
npesparierust: Na2O— NaOH —Cu(OH),—Cu(SOa)
3amaua 41. B 1Byx npoOupkax HaxXOJATCS paCTBOPBI TUAPOKCHIOB Kalus M Kajblus. Hamummre
YPaBHEHHUS PEAKIUH, IPU TIOMOIIHA KOTOPBIX MOYKHO Pa3IMYUTh ITH PACTBOPBHI.
3agaua 42.B naByx mnpoOupkax HaJUTBI PacTBOPbI CEPHON KHUCIOTHI W Cyib(ara HaTpHs
[TpemnoxuTe 1Ba criocoda MpU MOMOIIHA KOTOPBIX MOXHO PA3JIMYUTh 3TH PACTBOPHI.
3amauda 43. [loabepure K TEKCTY NPABUILHBII TEPMUH ONpPeEIeTeHHs] IOHSITHS:
a).- BEIECTBA, OJIMHAKOBEIC 110 COCTaBY, HO Pa3HBIC 10 CTPOCHHUIO.
0) .- 9TO Psii COEAMHEHUM, CXOTHBIX MO CBOEMY CTPOCHHUIO U XMMHUYECKUM CBOMCTBaM,
KOTOPBIC OTINYAFOTCS JIPYT OT JIPyTa IO COCTABY MOJICKYJT Ha OJHY WJIH HECKOJIBKO TPYIIT
CH2.
B) - 3TO U30MEPHI, OTIIMYAIOIIHECS MTOPSIKOM COSTUHCHHS aTOMOB.
T.. MPEACTaBIseT COO0 COBOKYITHOCTh HECHCTEMATHYECKUX HCTOPUUECKU CIOKUBITUXCS
Ha3BAHUU OPraHMYECKUX COCAUHEHHM.
I)..- OTO SIBIIEHUE CYIIECTBOBAaHHUS BEIUIECTB, NMEIOIIUX OJWHAKOBBIM KAaueCTBEHHBIH U
KOJIMYECTBEHHBIA COCTaB, HO Pa3jIMYHOC CTPOCHUE M Pa3HbBIC CBOWCTBA.
3anaua 44. Hanumure CTpyKTYpHBbIE (POPMYJIbI COMHEHMIT 110 HX HA3BAHUAM:
a) 2,5-TMMeTHIITEKCEH-3;
0) 2-MOHOMETHMII-3,5- TUIPONUITHOHAH;
B) 2,5 - TUMETHJI - 3-HUTPOTEKCaH,;



I) 2,3-AUXJI0PreKCaHoBask KUCIIO0Ta;
1) 2 - aMUHOOYTaH.
3amaua 45. 3anoanuTe TabAMIY

M3omepus M3omepus M3omepus
MesxknaccoBas N
BemecTtBo T'omonor  [yraepogHOro soMeDIs MOJIOKECHUS (hyHKITMOHAIBHOM
cKeJeTa p KpaTHOW CBSI3M |[TPYIITIBI
ITenTan
excen-2
ByTtanon-1

3amauya 45. Kak pa3nuuuTh KpaxMallbHbIN KielcTep 1 muuepun? Hanumure ypaBHeHUS peakiuii?
3agaya 46. Kak onbpITHBIM ITyTEM pa3IuuUTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
pEeaKIuu.

3agaua 47. CocTaBUTh YpaBHEHMsI peakluil IPU NOMOIIM KOTOPHIX MOKHO OCYILECTBUTh
MpeBpalleHHs: METaH— alleTHIIEH— dTaHallb —3TaHO] —O0pOMAITaH —)3TUJIEH —3TaHOJI—
STaHaJlb.

3agauya 48. OcyliecTBUTH NPEBPAILIEHUS: alleTaT Kallusi — 3TaH — X — 3TaHOJ — JUITUIIOBBII
a¢up. Haszpare BemecTBo X.

3agaua49. Cxopocts xumuueckoii peakuuu ipu 20°C pasHa 1 Mons/1 . BerunciuTe cKOpOCTh
3r0it peaxiuu ipu 60°C, ecitu TeMIepaTypHbIii Kod(GGUIMEHT paBeH 3.

3agauya 50. Kak HaJj0 MU3MEHUTH KOHIIEHTPAIIMHU BEIIECTB, IaBIICHUE U TEMIIEpaTypy TOMOTE€HHOM
cuctembl PCls«-> PCI3+Cl; -129 x/Ix.

3agaua 51.Bo MHOrume COBpPEMEHHBIE CTUPAJIbHBIE MOPOLIKUA 00aBIAIOT OE3BOJHBIN Cynb(ar
HaTpus JUIsl COXPAHEHHUs ChIMy4decTH 3a CcY€T Kakoro Impolecca 3Ta COJIb MpeAoTBpallaeT
CJIEKMBAEMOCTbD ITOPOLIKOB?

3apaua 52.Uto0bI cemMeHa ¢/X KyIbTyp XOPOIIO COXPAHSUIUCh OHU JIOJDKHBI UMETh BIQXKHOCTh HE
6onee 15 %. BpicymuTe cemeHa He Bcerja MpoOCTO, TaK Kak HarpeBaHHe NPUBOJIUT K MOTepe
BCcxokecTH. [loaToMy MNPUMEHSIOT XHMHUYECKYI0 CYIIKY: CMEUIMBAlOT CeMEeHa ¢ O€3BOJHBIM
cyib(aTroM HaTpus. DTa COJb JIETKO 00pa3yeT OueHb MPOYHBIN KPUCTAJUIOTHAPAT, MOITOMY IpHU
CMEIIMBAHUM €€ C BIAKHBIMM CE€MEHaMH OHa OTHHUMAaeT OT HHUX BOJIY U CBSI3bIBACT €€ B
kpuctamoryapar NaxSO410H20. PaccuuTaiite, CKOJIBKO HYXHO cyiabdaTa HaTpus AIs
BbICymIMBaHUs 10 Kr ceMsiH, UMEIOIINX BIaXKHOCTb 25%, 10 KOHIUIIMOHHOM BiaxHocTH 15%



5. Killouu o1leHOYHBIX CPeICTB /1JIsl MPOBedeHNsI TeKYIel aTTecTaAlMU
5.1 KoHTpoOJIbHBIE BONIPOCHI U 3aIaHUS
Pa3nes 1. OcHOBBI CTpOEHHsI BelecTBa
Tema 1.1. CTpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MPUPOAA XUMUUYECKOU CBA3U

1. Ecnu Obl npunnun [laynu He coGmromancs, TO 3J€KTPOHBI B aTOMax M MOJIEKYJIaX MOTJIH Obl
3aHUMaTh OJMHAKOBBIE KBAHTOBBIE COCTOSIHUS, YTO MpHUBENO Obl K HECTAaOMIBHOCTU U
pa3pyLIeHUIO0 MHOTUX XUMHUYECKUX COCIUHEHHH.

2. IlpoBasioM »3JEKTpOHA Ha3bIBAIOT TIEPEXOJ]] JJIEKTPOHA C BHEIIHEro, 0oJiee BBICOKOTO
SHEPreTUYeCKOro ypOBHS, Ha MPEABHEIIHUN, YHEPreTHUecKu OoJjiee HU3KHUM. DTO CBS3aHO C
OoJbIIEH SHEPreTUYECKOW YCTOMYMBOCTBIO IONYYAIOIIMXCS IIPU  3TOM  3JIEKTPOHHBIX
KOH(HUTypaIui.

3. TloHATHSA «CTETICHh OKUCICHUS» U «BAJICHTHOCTB» — 3TO HE OJTHO U TO K€, XOTS B OOJIBIIIMHCTBE
CIIy4aeB OHM UYHCJIEHHO cOBNaAaioT. CTENeHb OKUCIIEHUS — 3TO YCJIOBHBIM 3apsij aToMa, OH
ObIBaET MOJIOKHUTEIbHBIM WJIM OTPULIATEIbHBIM. A BaJ€HTHOCTh — CIOCOOHOCTH aTroma
00pa3oBBIBATH CBSI3M, OHA HE MOKET IPUHUMATH OTPUIIATEIIbHBIC 3HAYCHUSI.

4. Tak Kak B OCHOBHOM COCTOSIHUU TaJIOT€HBI MOT'YT MPOSIBIISITH BAJIGHTHOCTH | ¥ COOTBETCTBEHHO
1 aTtom MoOXeT o00pa3oBaTh TOJIBKO OJHY XHUMHUYECKYIO CBSI3b, TO TaJIOTEHbl HE MOTYT
00pa30BBIBATh MHBIX MOJICKYJ, YeM JABYXaTOMHEIC, T.€. HE MOTYT 00Pa30BBIBATH AJZIOTPOITHBIX
moaudukamuii. :C=0: CaF2 , F2, O F2 no ananoruu — caMOCTOSITEIIbHO.

5. Bce Tumsl cBsizeld UMEIOT SANHYIO (DH3UIECKYIO MPUPOY, OCHOBAHHYIO HA MPUTSHKCHUN MEXKTY
MOJIOKUTEIBHBIM U OTPHUIATENBHBIM 3apsaamMu. OTIUYaIOTCS OHU TOJBKO HOCHUTENSIMH STHX
3aps0B, KOTOPHIMU MOTYT CIIY>KUTh HOHBI, aTOMHbIE S]Ipa, 3JIEKTPOHHBIE Taphl M «3JIEKTPOHHBIH
rasy.

Temal.2. Ilepnoanveckuii 3axon u Tabauna /1. U. MenneneeBa
1. V manrtana u JJAaHTAaHOU10B (aHanoquo Y aKTUHUSA U aKTI/IHOI/II[OB) OAWHAaKOBas 3JICKTPOHHAA

KOH(UTrypalys BHEIIHETO U MPEJABHEIIHEr0 YHEPIeTHUECKUX YPOBHEH. A Tak Kak 3JIEKTPOHHOE
CTPOEHHUE BAJIEHTHBIX 000JI0UEK — OJUH M3 TJIaBHBIX (DAKTOPOB, OMPEIEISIONINX XUMUYECKHUE
CBOMCTBA »JJIEMEHTa, TO JIAHTaH M JAHTAaHOWABl (a TakkKe AaKTUHUH U aKTUHOHJBI)
XapaKTEPU3YIOTCS CX0KUMH CBOMCTBaMHU.

2. HXO4 — o6mias hopmya Beiciiero rufipokcuaa as snemeHToB VII rpymnmsl, e X — naHHBIH
aneMeHT. JlaHHBII THAPOKCHT HOCUT KMCIIOTHBIN XapakTep. CoBeThl: ' MIpOKCHUAOM, B IMPOKOM
CMBICJIE, Ha3bIBAETCS MPOAYKT B3aUMOJECHCTBHS OKCHJIA 1 BOJBL.

3. IlpuuuHbl JBOWCTBEHHOTO MOJOXKEHUS BOAOPOJAA B MEPHOAMUYECKONW CUCTEME 3aKIIOYAOTCS B
TOM, 4YTO BOAOPOJ, KaK U IIEJOYHbIE METAJUIbI, HA BHEIIHEM DHEPreTHUYECKOM YPOBHE MMEET
OJIMH 3JIEKTPOH, HO TAK)XKE MY, KaK U raJIor€HaM, 10 3aBEPILEHUS] BHEIIHETO SHEPIETHYECKOTO
YPOBHS HE XBAaTAET OJHOI0 AIEKTPOHA, TO3TOMY €r0 MOKHO 3anucath U B [A-rpynmy, u B VIIA-
Tpymiy.

4. DneMeHTHl 2-T0 W 3-TO TMEPUOAOB IO MOATPYNIaM HMEIOT OIWHAKOBYIO KOH(HUTYPAIUIO
BHEIIHET0 3JIEKTPOHHOTO ypoBHA. IIpu 3TOoM sneMeHThl 3-To mepuoja OTIMYAIOTCS JIUIIb
BaKaHTHBIM d-TIOAYpPOBHEM, YTO pacCIIUpSieT BaJCHTHbIE BO3MOKHOCTH, HallpUMEp CEphl, IO
CPaBHEHHIO C KHUCIOpoAOoM, a (ochopa — MO CpaBHEHHMIO C a30TOM. TeM He MeHee, M3-3a
aQHAJIOTUYHOTO CTPOEHHUSI BaJCHTHOTO YpPOBHS, XMMHUYECKHE CBOMCTBA HMX OYEHb IOXOXKH,
MI03TOMY OHM U Ha3bIBAIOTCS aHAJIOTaMHU.

5. OmnextpoHHas (opmyna amomuHus 1s2 2s2 2p6 3s2 3pl. ['maBHOe KBaHTOBOE YMCIO N = 3.
[To6ounoe 1 =0 mnst s opoutanu, [ = 1 qis p opouranu. MarautHoe yuciio ml = 0 qyist s opouranu,
ml = -1 s p opoutanu. CimHOBOE unciio ms = +1\2 st s opouranu, ms = +1\2 st p opOuTamm.



Nl
rpaduueckas hopmyna aTrOMUHUS

Pazgea 2. Xumuuyeckue peakumu
Tema 2.1. Tunbl XUMHYECKHX pPeaKkuui
1. Peakuus SBISETCS OKHCIMTEIBHO-BOCCTAHOBUTEIBLHON, TOMOTEHHOHM, 3K30TEPMHYECKOM,

KaTaJIUTHYECKOIA,
HEe00X0IUMO:

1) noHU3UTH TEMIIEPATYPY;

2) MOBBICUTH JABJICHUE;

3) konuentpauuo SO2 u O2 noBeICUTH, @ SO3 MOHU3UTH.

OcoOEHHOCTH peaKInii 3aMEIICHUsT Y OPTaHUYECKUX BEIIECTB MPOSBIISIIOTCS B TOM, YTO OJTHU
aTOMBI WM TPYIIBI aTOMOB 3aMEHSIOTCS IPYTMMH aTOMAaMH WM TPyHIaMH aTOMOB B
MOJIEKYJIE OpPraHMYeCKOro BEIIeCTBa. ITO MOKET MPOUCXOTUTH MPH PA3TUYHBIX YCIOBUSIX U
MO>KET IPUBOIUTH K 00Pa30BaHUIO HOBBIX COETMHEHUH.

XJ0opupoBaHUE METaHa — MpoIlecc, MPU KOTOPOM MOJIEKysia METaHa B3aUMOJICHCTBYET C
XJIOPOM, YTO MPHUBOJUT K OOpa3OBaHHIO XJIOpMETaHa U APYTUX XJOPCOAEPKAIINX
COCMHEHMI; 3TOT MpPOLECC HMEET UIIMPOKOEe MPUMEHEHHE B MPOMBIIUICHHOCTH JUIS
MOJIYYEHUS PA3IUYHBIX XUMUYECKUX BEIECTB.

70 xr x - kIx N2(r) + O2(T) -> 2NO(T) - 90,4 x/I>x 28 kr 2) [l Havyana Mbl HaiiieM Maccy
azota ero B Kr: M(N2) = 14*2 = 28 kr/kmonb n(N2) = 1 kmons m(N2) = M(N2)*n(N2) = 28
Kr/kmoib * 1 kmonb = 28 kr 3) Ml cOCTaBHIIM MPOIMOPLHUIO MO MYHKTOM 1) Tenepb MbI
HaxoJuM ero TerioBoi a¢dekt peaknumii: X = (70 kr * 90,4 kJIx)/28 kr = 2,5 * 90,4 xJIx =
226 xJIx => Q =226 kI OtBet: Q =226 x/x

a) coequnaenune 2FeClo+Clo=2FeCl3

0) 2Al (OH) 3 = Al 2 O 3+ 3H20. JlanHasi peakiiisi Ha3bIBACTCSI PEAKIMEH PA3JIOKCHUSL.
BemectBo THAPOKCHI AIMIOMUHUSI pas3flaraeTcsi Ha OKCHJ ATIOMHHHUS W Boxy. llepen
THAPOKCHIOM ATIOMUHHS HEOOXOIMMO MOCTaBUTHh KOIPPUIIMEHT 2 U Mepel BOAOU cleayeT
MOCTaBUTh KO3 HULIUEHT 3.

B) 3NaOH + FeClz — 3NaCl + Fe(OH)3

547 xJIx 4AlI+302=2A1203+Q n (Al)=18/27=0.67 mons (M=27 r/moms) 0,67 momb - 547
kJ[x 4 Mmonb - X kJ[k. X= (547%4)/0,67=3266 x/]x 4Al+302=2A1203+3266 xIx.

o0paTuMol, COCIUHEHUSI.

Jns  cMmemieHus paBHOBECHS  BIIPABO

Tema 2.2. DyieKTpoIMTHYECKAs] AUCCOLUANMS M HOHHBIH 00MeH

DNEKTPOIUTAMH SBJISIOTCS BEUIECTBA C CUIIBHO MOJISIPHON KOBAJIEHTHOM NI MOHHOM CBA3BIO.
K HuM otHOCSTCS conu, ENOYH, KUCIOTHL. BenecTBa, pacTBOpHI WK paciliaBbl KOTOPBIX HE
IIPOBOJAT dJIEKTpUUECKUI TOK. HeanekTponuraMu sSBISAIOTCS BELIECTBA C HEMOJSPHBIMU WIIH
CJIa0ONOJISIPHBIMUA KOBAJIEHTHBIMH CBsI3IMHU. K HUM OTHOCHTCS GOJIBIIMHCTBO OPTaHUYECKUX
coeMHeHUH (TJr0K03a, PPyKTO3a, caxapo3a, 3TaHOJ, IIIMLEPUH U JIp.), IPOCThIe BellecTBa-
HEeMeTalIbl (cepa, a30T, KUCIOPOA U JIp.).

pH

2,0

12,0

7,0

8,0

5,0

13,0

4,0

[H']

1107

Io—ll

107

10°*

10

10713

10+

[OH]

102

102

10”7

10°¢

107

10"

10-10

Tun
) cpebl

KHCaas

meimoyHas

HelTpa
JIbHas

HIeIo4yHas

KHCas

miejao4yHas

KHCJ1as

MgCl, + 2KOH = Mg(OH), | + 2KCl

K2COsu 6HNO3z = 2KNO3 + HCO3

B3sare AgNOs - Hutpat cepebpa u pacTBopuMblii kapOoHaT, Hanpumep, HaTpus - NaxCOs.
Monekynsapuoe ypaBHeHue OyaeT: 2AgNO3+Na2CO3=Ag2CO3+2NaNOs. B pactBope
OCTaHeTCsl HUTpaT HaTpus B Buje noHoB NOs - u Na+. KapOonar cepeOpa BbImaer B BUIEC



cBeTo-xkéntoro ocaaka. [lonmHoe nonHoe ypapaenue Oyzaer: 2Ag+ + NOs - + 2Na+ + CO32 -
= Ag2CO3 + 2Na+ + 2NOg3-. Cokpamiéanoe, coorBeTcTBeHHO: 2Ag+ + CO32-=Ag2CO0O:s.
2K3PO4 + 3CaCl; = Ca3(PO4)2] + 6KCIl - MmonekynspHOEe ypaBHEHHE PEAKIIHH,
6K+ + 2P043- + 3Caxt + 6CI- = Caz(P04)2] + 6K+ + 6Cl- - noiaHoe HOHHOE ypaBHEHHUE
peaKIuu,
6K+ + 2P043- + 3Cax+ + 6Cl- = Caz(P04)2| + 6K+ + 6Cl-,
2P043- + 3Caz+ = Ca3(P04)2| - cokpaliiénHoe HOHHOE YPaBHEHUE PEaKIUH;

Pa3nen 3. CTpoeHue U CBOiicTBAa HEOPraHUYECKUX BENIECTB

Tema 3.1. Knnaccudukanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTaHNYECKNX BellecTB

1. Heoprannyeckue COSAMHEHUS MO COCTaBY JIEJATCS Ha JIBE OOJBIIHME TPYMIBI — MPOCThIC U

ciokHbie. [IpocTeie BelIecTBa COCTOST W3 AaTOMOB OJHOTO XHUMHUYECKOTO JJIEMEHTa U
MOJIPA3ICNAIOTCS Ha METAJLIbI, HEMETaJIbI, O1aropogHbie ra3pl. CII0KHBIE BELIECTBA COCTOST
U3 aTOMOB, XMMHYECKH CBSI3aHHBIX APYr ¢ Apyrom. CII0KHbIE HEOpPTaHHMYECKHE BEIIECTBa
MPUHSATO JCIUTh Ha CIEAYIONINE BaXKHEUIINE KJIACCHI: OKCHJIbI, OCHOBAaHUS, aM(OTCPHBIS
THJIPOKCHUJIBI, KUCIIOTBI U COJIH.

H—0—5—0—H

s

3. BemectBa ¢ JBONCTBEHHOW (YHKIIMEH OTHOCATCS K KJIAcCy BEIECTB, KOTOPHIE HMEIOT
BO3MOXXHOCTh BBITIOJIHSTH JBE pa3Hble (YHKIUH OAHOBpEeMEHHO. OHHU TMPOSBISIIOT CBOU
CBOMCTBAa KaK KHCIIOTBI M OCHOBaHHS. Takue BEIIECTBAa HA3bIBAIOTCSI aM(POTEPHBIMU HIIU
amporepasiMu okcuaamu. Hanpumep, Boza.

4. SOgs, Fe203, CO2, Ca0, CO, SiOz, Mn207, FeO, SO. , N20Os , Na:O

5.
OCHOBHBIC KHUCJIOTHBIC an)OTepHBIe
Na,O, K0, CaO , CuO | SOz SO3 P20s5, N20s CrO3 | Al203 BeO
FeO MnO SiO; Fe;03 Mn20O7

6.22% : 1 =2,2557% : 127 = 0,43858 42,1% : 16 = 2,63125 Jlanee nenviM BCE HA caMoe
ManeHbKkoe uncnio 2,2:0,43858=5 1 6 3nauur takas kuciora H5106.
7. 1) Oxcupapl: CaO - oxcup kanbius. OcHoBanusa: Cu(OH)2 - runpoxcua menu(2). Kucnotsr:
H2SO4 - cepnas kucnora. Cou: KsPOjs - dpocdar xanus
8. a) okcuma yraepomaa( 1) - CO,
6) ruapokcuaa meau (II), - Cu(OH):
B) XJIOpOBO10poaHOM KucmoThl - HCI |
r) cynbdara HaTpus - NazSO4
Tema 3.2. PU3NKO-XUMHYECKHE CBOHCTBA HEOPraHUYECKHX BelleCTB
1. a) H2SO4 + Mg = MgSOs + H>
6) Na20 + HBr = NaBr+H>0O
B) H2S03 + CaO = CaCO? +H,0
r) CaCO3 + HCI = CaCl, + H,0+CO>
n) AICI3 + AgNO3= AI(NO3z)3 +AgCl
e) Ba(OH)2 + SiO2 = BaSiOz+H>0
2.2Na + S = Na2S

x/46 = 16/32;
X = (46*16)/32 = 23 rpamma

Tema 3.3. UneHTU(UKAIMSA HEOPraHNYECKUX BelIeCTB
1. B Tpéx cknsHKax 6e3 ITUKETOK HaXOAATCs Oelble KpUCTANINYECKUE MOPOIIKH XJIOPUAO0B Kalus,
HaTpus U JUTUA. Pacro3HaTh 3T BellecTBa MOXKHO C MIOMOILBbIO BHECEHHSI UX B TIaMs TOPEJIKU.
Honbl AUTHS OKpacsAT IuiaMsi B KAPMUHOBO—KPACHBIN IIBET, HOHBI HATPHUS — B KENTHIN IBET, a
MOHBI KaJKs — B pO30BO—(HOJIETOBBII.



A. NaOH+KOH
B. NaOH+NH4CE
C. AgNO3+HCE=AgCE+HNO3
D. BaCE2+H2S04=BaS04+2HCE
E. CaCO3+2HCE=CaCE2+CO2+H-20

2. B derblpex mpoHYMEpOBaHHBIX MPOOMpPKAX HaXIATCS PACTBOPBI XJopuaa Oapusi, kapOoHara
HaTpUs,Cylb(daTra Kalusg U XJIOPOBOJOPOJHON KHUCIOTHI.HE MOJb3YSICh HUKAKUMH IPYTUMU
pEaKTUBAMU OIPENICINTE COJEPKUMOe Kakaol u3 mpobupok. bepem mnpobupky ¢ HCI
OTIpEeIeNIUTh €€ MOKHO I10 €JKOMY 3aIlaxy, a Tak)Ke KalHyB Ha JIt000ii mpeamMer (H-p Oymary - oHa
o0yrimutes). JloGaBisieM BO Bce MPOOUPKH.
2HCI1+ Na2CO3 = 2NaCl + H20 + CO»- BeIACTUTCS YIIIEKUCIBIN ra3. B ocTanbHbIX 2-X MPoOHpKax
HUYETO HE MIPOU30MICT.
bepem ormpeneneHHyo mpoOUpKy ¢ KapOOHATOM U JIOJTMBAEM €€ B OCTABIIUECS JIBE MPOOHPKH.
BaCl, + Na,CO3 = BaCO3 + 2NaCl - Bemmazer Oenblii ocagok kapoonara 6apust. C mocieaHei
POOUPKON HUYErO HE MPOU30MIET - TaM CyJb(daT Kajusl.

3. 1)/lns Havana B mpoObI KaXI0H MPOOUPKHU JOOABIISIEM JTFO0YIO KHCIIOTY JIOITYCTUM COJISTHYIO
B onHoit u3 npobupok Oynet HabI0aTHCS BBIICICHHUE T'a3a 3HAYUT TaM KapOOHAT Kalus
B mipo0pb1 BemecTB U3 OCTaBIIMXCS IBYX MPOOUPOK J00aBisieM XJI0pu Oapus B KOH MPOUPKE TAC
BBIMAJIET 0CAJ0K HAXOUTHCA CyIb(haT aMMOHUS.
J1J1s1 caMOyCTIOKOCHHSI OCTABUIYIOCS TPOOUPKY MOKHO IPOBEPUTH HUTPATOM cepedpa eciu 0CaI0K
BBINA/1a€T 3HAYUT TaM TOYHO XJIOPUJ] KaJHsl.
K2CO3+2HCI=2KCI+H20+CO>
(NH4)2S04+BaCl>=BaS04+2NH4ClI
KCL+AgNO3=KNO3z+AgCl
2) IIpoBoAMM peakIio cO LIEIOYbI0 NMPH 3TOM B ABYX IMPOOMpPKaX BBIMAAYT OCAJKU pa3HbIE 1O
I[BETY I'/Ie OCAJIOK CHHETO [[BETa TaM XJIOPHJ MEJIH, a Oyporo - XJIOpu I keJe3a. B 1Be ocraBmmecs
npoOUpKu npubaBisieM Cynb(ar HaTpus (MK CEPHYIO KUCIIOTY) B TOM MpoOupKe rie oopazoBancs
0CaZIOK HAXOUTHCS XJIOpU Oapus a B OCTABIICHCS COOTBETCTBEHHO XJIOPH] MArHHSL.
Ecnu B3auMopeicTBHE NMPOM3BOIUTH C OXJAXKICHHEM IMOOHUPOK TO BTOpas Mpoda MOKET He
MOHAZOOUTHCS T. K. THAPOKCH] MarHusi MaJIopaCTBOPUMOE OCHOBAHHUE M MPH OXJIAKTHIUH MOXKET
o0Opa3oBaTh 0ca/lok 0enoro 1Bera
CuCl2+2KOH=Cu(OH),+2KCL
FeCl3+3KOH=Fe(OH)3+3KClI
BaCl2+Na2SO4=BaSO4+2NaCl

1 cynedar menu CuSO4
2. NaOH
3 rugpokcua menu Cu(OH)2
4.Beimmazaet uepHsblit ocagok ruapokcuaa meau (11)
2.
1. 'muuepun
2. 'mapokcua menu Cu(OH)2
3. lmunepar meau (I1).
4. Ocaiok THAPOKCHIA MEN PACTBOPSIETCS M 00pa3yeTcsi TEMHO-CHHUN PacTBOP TIIMIIEpaTa MEIH

(1)
3

CuSO4 + 2NaOH ---> Cu(OH)2 + Na2SOq4
Cu(2+) + 20H(-) ---> Cu(OH)2
4. Peakius co CBEKEBBIIABUIMM OCAJKOM TI'MAPOKCHAAa MEAM B ILIEIOYHON cpeie MPUBOIUT K
00pa3oBaHUI0 TEMHO-CMHETr0 pacTBOpa TJUIEpaTa MEAM M MOXKET CIYXUTh KadyeCTBEHHOMN
peakuueit 111 0OHapy)KeHUs TIMLEPHUHA.

Pa3znen 4. CTpoeHue U CBOICTBA OPraHM4YeCKMX BelleCTB



OpraHuyeckue BeIecTBa — 3TO BEIIECTBA, KOTOPbIE BXOJAT B COCTAaB KHMBBIX OPIaHU3MOB U
o0Opa3yroTcsi TOJBKO INpu HX ydacTuu. Kak npaBuiio, BCE XKHUBBIE CYIIECTBA COJIEpPIKAT
OopraHvueckue BeliecTBa. K opraHnyeckuM BEIIECTBAM OTHOCSTCS OENKH, XKUPbl U YIJIEBOABI,
KOTOPBIX HACUUTBIBAETCA 0KO0JIO 10 MMIJIIIMOHOB.

N30omepus — 310 sBIEHHE CYIIECTBOBAHUS COEAMHEHUI, UMEIOIINX OJMHAKOBBIN KaYE€CTBEHHBIN U
KOJIMYECTBEHHBI COCTaB, HO pa3jMYyHOE CTPOCHHE W, CJIEJOBATENbHO, pa3Hble (QHU3UKO-
XMMHUYECKHE CBOWCTBA. Pa3znuuaroT JBa THMa M30MEPHU — CTPYKTYPHAsh M IPOCTPAHCTBEHHAs.
CTpyKTypHBIE U30MEPBI — 3TO BEILECTBA, UMEIOIIUE OJJMHAKOBBIM COCTaB, HO UMEIOLUE pa3HOe
CTPOEHHE, TO €CTh pa3HbI MOPSAIOK COSAMHEHHs aTOMOB B Moiiekyne. Hampumep, Oyran u
METHJIIPOTIAaH UMEIOT OJIMHAKOBYIO MOJIEKYIApHYIO opmyiy coctaBa C4Hio, HO MMEIOT pazHoe
CTPOEHHE U XUMHUYECKHUe cBOMCcTBA. Hanpumep, MEKKIaCCOBBIMU U30MEPAMU SABJISIIOTCS: AJIKEHBI
U IIMKJIOAJIKaHbl, AJIKMHBI U aJIkaJueHsbl, [IpenesbHble 0JHOaTOMHBIE CIUPTHI U IPOCThIE IPUPHI,
Anbnerunsl U Ketonsl, [IpenenbHble KapOOHOBBIE KUCIIOTHI M CIIOKHBIE 3pupbl, HuTpoankans! u
AMHHOKUCIIOTHI.

CrpykTypHasi u30Mepuss — sBJICHHME, KOTJa BEIIECTBA MMEIOT OJUHAKOBBIM KaueCTBEHHBIH U
KOJINYECTBEHHBIN COCTaB, HO OTJIMYAIOTCA JAPYr OT Jpyra MOPSAJKOM COEIUHEHHUS aTOMOB B
monekyie.[IpocTpaHCTBeHHass M30MepUsi — SBJICHME, KOIJa BEIIEeCTBA MMEIOT OJMHAKOBBIN
Ka4eCTBEHHBIH U KOJMYECTBEHHBIM COCTaB, MOPSJI0K COCAMHEHHs] aTOMOB, HO OTJIMYAIOTCA HMX
HIPOCTPAHCTBEHHBIM PACIIOJI0KEHHUEM.

[Ton xumuueckum cTpoeHueM BemniectBa A.M. byTiepos moapasymeBall MOPSI0K COCTUHEHUS
aTOMOB B MOJIEKYJIE€ IIPH MOMOLIM XUMHUYECKUX CBszed. Bce aromsl, oOpasyromue BemiecTBa
CBsI3aHBI B OIPEIJIEHHOMN MTOCIIEI0BAaTEIbHOCTH COTTIACHO UX BAJICHTHOCTSM. BaneHTHOCTh — 3T0
YHUCJIEHHBIM MOKa3aTeslb CIOCOOHOCTH aTOMOB KaKOro-IM0O 3JIEMEHTA COEIUHATHCSA C aTOMaMu
JIPYroro 3JIeMEHTa (BaJIEHTHOCTh MOKa3bIBAE€T CKOJIBKO XMMHUYECKHUX CBS3€H MOXKET 00pa3oBaTh
XUMUYECKHUM DJIEMEHT).

OH-T'uapokcuiibHas GyHKIMOHANIbHAS TPYIIa K HUM OTHOCSATCS CIIUPTHI U (PEHOIBI.

(C=0) -xap6onmibHas GyHKIIMOHATBHAS TPYMA K HUM OTHOCSITCS QJIbJIETU/IbI U KETOHBI.
COOH-kap6okcunbHas GyHKIMOHATIbHAS IPYINA K HUM OTHOCATCS KApOOHOBBIE KUCIIOTHI.
CoeanHeHHs KaXJ10T0 Kilacca 00pa3yroT pa3ndyHble Mpon3BoIHbIe. Hampumep, kK mpon3BOAHBIM
CUPTOB OTHOCATCS mpocThle 3¢upbl ROR, K nmpou3BogHBIM KapOOHOBBIX KHUCIOT — CJIOKHBIE
a¢upsl RCOOR, amunet RCONH2, anruapuast (RCO)20, xnopanruapuasl RCOCl u 1. a.
Kpome Toro, 6071b111y10 FpyMITy COCTABISAIOT reTepo(yHKIIMOHAIBHbBIE COSAMHEHUS, COJIeprKallue
pa3nuyHble PYHKIIMOHAIBHBIE TPYIIIBL:

- ruapokcuanpaeruasl HO-R-CHO,

- ruapokcukeronsl HO-R-CO-R,

- ruapokcukuciorst HO-R—COOH u 7. 1.

K BaxkHEHmUM TeTepoPyHKINOHATHHBIM KHCIOPOJCOACPKAIIAM COSAHMHEHUSM OTHOCSTCS
yrieBoasl Cx(H20)y, Mosekylbl KOTOPHIX BKJIIOYAIOT THUAPOKCHIIBHBIE, KapOOHMUJIbHBIE U
MIPOM3BOJIHBIC OT HUX TPYIIITHL.

[Tpumepom a30TCoAepIKAIIETO AUUKINYECKOTO COSTMHEHUSI MOTYT CIIY>KUTh HUTPOCOECIMHEHUS:
CH;—CH;—NO; aurposTan

HITH aMHHH
CIL—CIL,—CIT—NII; mpommwiasuan

CrpyKTypHBIE POPMYIIBI COCTUHCHHUIA:

a) IporeH CH2=CH-CHs;

0) meatna-1 CH3-CH,-CH=C-CHz3;
B)2-metunnentad  CHsz-CH2-CH2-CH (CHz)-CHzg;
r) nponanaink C3HeO, CH3-CH2-CHO;

n) neutun-2 CH CH CCCH,;



e) npomnanosas kuciora C 2 H 5 COOH
Tema 4.2. CBoiicTBa OpraHu4eCKHUX COeIMHEHU I

1. Okwucnenue MeTaHa IPOBOAT € LENbIO MOTy4YeHUs popMalibJeruia uepe3 cTaiuio 00pa3oBaHus

MeTaHoJja:

CH4 + 1/202 CH30H + 67,6 kkan/MoJb,

CH3O0H + 1/202 CH20 + H20 + 70,47 xkaji/MOJb,
CH20 + 1/202 HCOOH +131,45 kxan/MoJb,
HCOOH + 1/202 CO2 + H20 + 115,69 kkan/moJb.

2. DTa peakuus Ha3bIBACTCS TAJIOT€HUPOBAHUEM U MIPOUCXOIUT CISAYIOIINM 00pazoM:
1-xnop-nponasn + CI2 + P — 2-xnopnpomnan + HCI.

B aT0ii peakiuu XJ0p 3aMeHsSIET XJI0p U3 1-xyop-nponana, 0opasys 2-XJIOpIPOIaH.

3. Tlpomecc OYMCTKHM 3TaHAa OT MPHUMECH ITHIIEHA MOXET OBITh JOCTUTHYT 4Yepe3 XUMHYECKYIO
PEaKIuIo, U3BECTHYIO KaK THIPUpPOBAHHE. YPaBHEHUE PEaKIUH, OMHCHIBAIOIIEEe ITOT IMPOILIECC,
MO>KHO TIpeicTaBuTh caeayromum oopazom: CH2=CH 2 +H 2 — CH 3 CH 3. B atom ypaBHeHuu
stuner (CH 2 =CH 2) pearupyer ¢ Bogoponom (H 2) u npespamiaercsa B 3tan (CH 3 CH 3). B
pe3ysbTare 3Ta peakius NPUBOAUT K YAAJECHUIO ATUJIEHA U3 3TaHa.

4. 1) 2CaC03 + 7C (t) = 3CO2 + 2CaC2 (kapOua KaabIKs)

2) CaC2 + 2H20 = Ca(OH)2 + C2H2 aneruien
5.
H2C=CH-CH=CH2 byraauen-1,3
Peaxius npucoenHeHs MpOCTOTO BelecTBa - Opoma (1 mosexyna) :
H2C=CH-CH=CH2+Br2->H2CBr-CH=CH-CH2Br (1,4-1u6pomOyTeH-2)
Peakuus npucoeuHeHHsI IPOCTOTO BellecTBa - Opoma (2 MOJIEKyIbl) :
H2C=CH-CH=CH2+2Br2->H2CBr-CHBr-CHBr-CH2Br (1,2,3,4-teTpabpomOyTaH)

6. Hermmpouwmknm3anmed renTtana mnoiydaercs tomyon: C7H16-->C7HS8 (tomyom) + 4H2
JIEeTUapolMKIn3aled okrtaHa - oprto-kcumon: C8HI18 -->C8H10 (o-xcwmon, wmm 1,2-
mumeTunoen3on) + 4H2 neruppouukinuzanvei 2-MeTuwirekcana omatb ke tomyon: C7H16--
>CT7HS (tomyon) + 4H2. A B kau-Be KaTaqu3aTopa MOKHO MCIOJIb30BATh INIATUHY UM HUKEb.

7. B nmabopatopun metundpopMuaT MOTy4YarOT peakiHeid KOHJSHCAllMd METaHOoJa M MYpPaBbHHOU
kucnotel: HCOOH + CH OH — HCOOCH + H O.IlpombiiiuieHHbIH MeTuiIgopMuaT NoaydaroT
u3 MeTtaHona u okcuga yrieponaa (II) B mpucyrctBum merunata Hatpus: CH OH + CO —
HCOOCH

Tema 4.3. I/I)]eHTl/I(l)I/IKaIII/Iﬂ OPra"HnveCKux BemeCTB, X 3HAYCHUEC U IPUMECHEHUE B OLITOBOM
N MPOU3BOJACTBCHHOU ACATCIBbHOCTH Y€/10BECKA.
1. U3 otux ABYX BCHICCTB TOJIBKO I'IIOK0O3a BCTYNIACT B PCAKIIUTO cepe6p51H0ro 3CpKajia.
J100aBUTH Kap60ua'r HATPHUs — B IIPOOUPKE C YKCYCHOM KHCIIOTOM IMOSABITCS ITY3bIDbKHU rasza
2CH3COOH+ Na>CO; =2CH3COONa+ H,0+ CO»1t
H—Cfo + Ag,0 t*, NH,0H H-(‘<O + 2Agl
H OH

Pazgen. S. Kunernyeckme ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHHUSA
XUMHYECCKHUX pEeaKIIUuH.

Tema 5.1. CkopocTh XUMHYECKHX peakiuii. XHuMHYeCcKOe paBHOBeCHe.

1. TemmeparypHblii KO3(pOHUIMEHT — 3TO BEJIMYMHA, KOTOpas ONpEAEeNsieT, KaK H3MEeHseTcs
XUMHYECKass WM (U3MYecKas XapaKTEepUCTHKAa BEIIECTBA B 3aBUCHUMOCTH OT H3MEHEHHUs
temneparypbl. OH SABJISIETCS BaXKHBIM [1apaMETPOM, IO3BOJIIOLINM MOHSTh, KAKHE U3MEHEHHUS
MOTYT IPOUCXOANUTH B PEAKIIMH HJIU BELIECTBE IPU U3MEHEHUH YCIOBUN OKPYXKaIOIIEH Cpeibl.



10.

11.

KaranuzaTtopel — 5TO BemlecTBa, KOTOPbIE YCKOPSIOT XMMHYECKHWE pEaKluu, aKTHBHO
Y4acTBYIOT B HHMX, HO CaMU B MTOre HE pacXoiyroTcs. Peakuuu, uayniue noja J1elCTBHEM
KaTajn3aTOPOB, HA3bIBAIOT KATATUTHUYECKUMHU.

®epMeHTHI — J3TO OWOJOrMYecKkne Katanm3atopbl. Karamuszarop HeE HaxXomuTcs B
CTEXMOMETPUUYECKUX OTHOIICHUSX C MPOAYKTAMHU U PETEHEPUPYETCS MOCIIEe KaXIOro LUK

IIPEBPALIEHMS] pEar€HTOB B IPOAYKTHI.
2A+B = AB
Vi=k-[A][B]

B , .
V;—k-[EM'[T}—k--I|A]'-2|]'i]—2k|A]'|]§|

OtBeT B 2 paza
[lpyynHa mMOpYM NPOAYKTOB —  OKHUCIUTENIbHBbIE PEAKUMU W MHUKPOOPTaHU3MBI,
pasMHOXKaroILMecs B opraHuyeckoM marepuane. Ilpu Hu3Kkol TemnepaType pocT 6akTepuil u
CKOpOCTh pacmajia HyTpUEHTOB 3aMeUIsIeTCs, I03TOMY €/1a J10JIbLIE OCTAETCSI CBEXKEH.
Ha MykoMonbHBIX 3aBoJax B BO3AyX [OJHUMAIOTCSI YacTHIbl BEIIECTB, KOTOpbIE B
OIpeeIEHHON KOHLEHTPAllU CMEIIaHHbIE ¢ BO3YyXOM 00pa3yroT B3phIBOOIIACHYIO CMECh.
[Tapbl BeliecTB HaxonadTcs mpu Oosiee BBICOKOH TeMIEpaType, YeéM COOTBETCTBYIOLINE
KUJKOCTH, TOATOMY CKOPOCTh PEaKLUMH CropaHusl yBEJIMYUBACTCS, YEM U OOBICHIIOTCS
B3pbIBBL.
HeoOpaTumbIMu Ha3bIBAIOTCS XUMHUYECKHE pEaKLUU, KOTOPbIE MIPOUCXOIAT TOJIBKO B OJHOM
HAIpPaBJIEHUU /10 TIOJTHOTO PacX0/10BaHUs OJTHOTO U3 PEAareHTOB.
B xumudeckoil peakuuu, XHMHYECKOE DPAaBHOBECHE - 3TO COCTOSHHE, B KOTOPOM 00€
pearupymolye BelecTBa U MPoJAyKThl IPUCYTCTBYIOT B KOHIIEHTPALUAX, KOTOPbIE HE UMEIOT
JAIbHENITYI0 TEH/IEHIUIO K U3MEHEHHIO C TEYEHHEM BPEMEHH, TaK YTO HET HUKAKHUX 3aMETHBIX
U3MEHEHUH B CBOWCTBAaxX 3TOM CHUCTEMBL. 3TO TOCYHApCTBO PE3yNbTAThl, KOIZA DPEAKIMS
IPOTEKAET C TOM e CKOPOCThIO, KaK U 00paTHasl peaKiys.
ITpu nossimennn temmeparypsl Ha 30 0. CKopocTh NpsMOI peakIMK BO3PACTaET, a CKOPOCTh
oOparHoii —. Takum 00pa3oMm, paBHOBECHE CMECTUTCS BJIEBO, TaK KaK CKOPOCTb OOpaTHON
peakuuu Bo3pacreT B 27 pas, a npsAMoi B 8 pas.
Takum o0Opa3oM, NpU yMEHbLIEHMHM KOHILIEHTpPAIMil BceX BELIECTB B 2 pasa, paBHOBECUE
cucremsl 2CO + 2H2 < CH4 + CO2 cmectuTcsl B HanpaBlieHUM 00pa30BaHUs OOJBIIETO
konuuecTBa npoaykros — CH4 u CO2.
Pa3nes 6. PacTBopbl
Tema 6.1. IlonsiTue 0 pacTBopax
HenacepleHHslii pacTBOp — pacTBOpP, B KOTOPOM KOHIIEHTpAIMsl PACTBOPEHHOI'O BEILECTBA
MEHBIIIE, YEM B HACBILIEHHOM pPAacTBOpPE, U B KOTOPOM IpU AAHHBIX YCIOBHUSAX MOXKHO
pPacTBOPUTH €IIE HEKOTOPOE €ro KoinuuecTBO.HachleHHbIil pacTBOp — pacTBOp, B KOTOPOM
pacTBOPEHHOE BEUIECTBO IMPH JAHHBIX YCIOBHUSIX JOCTUIIIO MAaKCHMalbHOW KOHLEHTpPALUU U
Oonbiie He pacTBopsieTcsa. OcaJoK JaHHOTO BEIIECTBAa HAXOAUTCS B PABHOBECHOM COCTOSTHUU
C BEILIECTBOM B pacTBOpE.
PacTBOpUMOCTBH-3TO CBOMCTBO TBEPAOTO, KUAKOTO WM Ta3000pa3sHOro XMMHUYECKOTO
BEIIECTBA, HA3bIBAEMOI'0 PACTBOPEHHBIM BELIECTBOM, PACTBOPATHCSA B TBEPAOM, KUIKOM WITH
ra3o00pa3HOM PacTBOPHUTEIE.
MaccoBast 70751 pacTBOPEHHOTO BeLIECTBA — ATO BEJIMYMHA, paBHAas OTHOLICHUIO MAacChl
PAcTBOPEHHOI'0 BEILIECTBA K MAacCe PacTBOpa.
1. OT™MepuBaroT pacTBOPUTED.
2. McxoHOE BEUIECTBO PACTUPAIOT B CTYIIKE U B3BELLIMBAIOT.



3. BemiectBo 3achimaioT B KOJIOY € pacTBOPHUTENEM, IPEIBAPUTEIBHO HArpeThiM [0

temnepatypsl, Ha 10—20° C

4. He naBast pacTBOPY OCTBITh, €0 (PUIBTPYIOT.

Pazgen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

Tema 7.1. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa
Bce, uTo Hac OKpyXaeT, COCTOMT M3 XMMHUYECKMX BEIIECTB: 0/eXk1a, 00yBb, MeOeib, MHIIA,
OBITOBBIE PUOOPHI U CPEJCTBA TUTUEHBI, TPAHCIIOPT, A0Ma U T.1. MHOrue moau paboTaroT Ha
XMMHUYECKHX MPOU3BOJACTBAX, Bpauu U (papmaieBThl HE MOTYT paboTarh 0e3 3HAHUS XMMHUHU.
MHorue nporecchl, KOTOpble IPOUCXOIAT BOKPYT HAC U BHYTPH HAC, SBJISIOTCS XUMHUUECKUMH,
IIO3TOMY COBPEMEHHBIH OBIT 0€3 XMMHUU HEBO3MOXKEH.
ButamuHBI y4acTBYIOT B peryjsiiud OOMEHa BEIIECTB; OHU SIBISIOTCS OMOJOTMYECKUMHU
KaTaJln3aTopaMM WIM peareHTaMu (POTOXMMHUYECKHX MPOLIECCOB, IPOTEKAOIUX B OPraHU3Me,
TaKKe OHM aKTMBHO YYacTBYIOT B 00pa3oBaHUU (pepMEHTOB. BUTaMHUHBI BIUSAIOT HA YCBOEHHE
IUTATENbHBIX BELIECTB, CIOCOOCTBYIOT HOPMajbHOMY pOCTY KJIETOK W Pa3BUTHIO BCETO
opraHusma. SIBJsisiCb COCTaBHOM 4acThlO (DEPMEHTOB, BUTAMHUHBI ONPENENISAIOT UX HOPMAIIbHYIO
¢GyHkuuIO U akTUBHOCTh. CTapaiiTech NpUAEpKUBAThCS PALlMOHAILHOIO IMUTAHUS M TOTAA C
nuieil OyayT mocTynarb B OpPraHU3M BC€ HEOOXOAWMBbIE BUTAMUHBI M MHUKPOIJIEMEHTHI.
Paznuunbie GakTOpsl — KUISYEHUE, 3aMOpaKMBaHUE, BBICYIIMBAHHUE, OCBEICHHE M MHOTHE
JpyTrHe OKa3bIBalOT HEOJMHAKOBOE BIIMSHUE HA pa3Hble IPYIIIbl BUTAMUHOB. JKUpOpacTBOpUMBIE
BUTAMHHBI, COJEpIKAIIHECs B TPOJIYKTaX, MPH TEPMHUYECKOH 00pabOTKe MPaKTHYECKH HE
paspyatoTcsi. A BOT BOJOPAacTBOPUMBIE, KOTOPbIE MOKHO HAllTM B OCHOBHOM B OBOILAX U
¢pykrax, OOATCS HE TOJIBKO BBICOKOH TemmepaTypbl, HO W HENpPaBWJIbHOM IOATOTOBKH K
IPUTOTOBJICHUIO. 3HAYUTEIbHO CHMYKAET KOJIMYECTBO BUTAMUHOB B OBOILAX XPAaHEHHE UX B
OUYHMIIEHHOM U Hape3aHHOM BHJIe, 0OCOOEHHO B BO/IE.
IIpenmyiecra
CuHTeTHYEeCKHE MOIOLIME CPEJICTBA HMMEIOT MPEUMYILIECTBa I10 CPAaBHEHUIO C OOBIYHBIM
KUPOBBIM MBUIOM. OHM CTOST 3HAYUTENBHO JIEIIEBIIE KUPOBOIO MbUIA, U B TO K€ BPEMs UX
Moromui 3p@exT Bbime. CUHTETHYECKHE MOIOIIUE CPEICTBA MPUMEHUMBI B JKECTKON BOJE U
6oJ1ee IPUTOAHBI JUISI MBIThSl TKAHEH U3 CUHTETUYECKUX BOJIOKOH.
HenocraTtku
OCHOBHBIM HEJOCTAaTKOM CHHTETUYECKMX MOIOUIMX CPEICTB SBISAETCS HU3Kas CKOPOCThb
pasnoxkeHusi. VIMEHHO BCleICTBUE 3TOM OCOOEHHOCTH OHHU 3arps3HSIOT OKPY’KaIOIIYIO
npupoanyto cpeny. CMC pa3apaxaroT KoKy 4eJI0BEKA, OKa3bIBalOT HETATUBHOE BIIMSHUE HA €TI0
OpraHbl JbIXaHUS U CJIHU3UCTHIE O0OJIOYKM, YETO HE JAENAeT HATypajJbHOE MbLIO. Takke OHHU
CHOCOOHBI OBPEXKIATh MOBEPXHOCTH, HA KOTOPbIE HAHOCSTCS.
B ObITy IpUMEHSIOTCS B KayecTBe MOIOIINX cpeAcTB MbuTa U nopouku (CMC), orOenuBarenu u
KOHJIUIIMOHEPHI A7 Oelbsi, B KaUeCTBE YUCTALINX CPEJICTB CHEelUaIbHbIE YUCTSIIME MTOPOLIKH,
YKUJKOCTHU JIJISL MBIThS IIOCY/IbI U CAaHTEXHUKU. OCHOBOM Hanbosee 6e30MacHOro UX MPUMEHEHUS
CILY’)KMT CTPOTO€ CIIEJOBAHNWE MHCTPYKLHUSAM I10 UX MCIIOJIb30BAHUIO, KOTOPBIE BCEr/la €CTh HA
ITUKETKAX 3TUX CPEJCTB.
JloMa TpUMEHSIOTCS MHCEKTUIMIbI — CpeAcTBa i OOphObI C BpEAHBIMH HACEKOMBIMU:
nuxiodoc, xmopodocHeie kapanmamm («Mamenpkay).Ha mnpuycageOHOM ydacTke Takxke
IPUMEHSIOTCS MHCEKTULUABI («IeHc» — At OOphObI ¢ KOJIOPAJACKUM KYKOM) M TepOULIUIbI
(mmst 60puOBI ¢ copHsakamu «YJIBTPAy»). OcHoBo#l Hambosee 0e30macHOTO WX TMPUMEHEHUS
CILY’KMT CTPOIO€ CJIEJOBaHUE UHCTPYKILIUU IO UCIIOJIb30BAHUIO 3TUX BEILECTB.
Kocmernueckue cpenctBa, Kak M BCe JApyTrHe OKpYXKAlOUIMe HAc BEIECTBa, SBISIOTCS
xuMuyeckuMu. KocMeTnueckue cpeacTBa UCTIONb30BAIH €le B IPEBHOCTH, HO TOTIa 3TO ObLTH
HaTypaibHble MuHepaibl.Ceiluac jke€ IOYTH BCe KOCMETHYECKHE CpPEACTBA SIBISIOTCS
CHHTETUYECKUMH, BO3MOXKHO C JI00aBKaMu HaTypajibHBIX BemiecTB. Hampumep, paccmorpum
COCTaB KOMIIAKTHOHM IyJpbl: HaTypalbHbIH IIENK, TalbK, JAHOJIUH — IMPHPOJHBIE BELIECTBA,
KapOOHAT KanbIMsl, KapOOHAaT MarHus, cTeaparT IMHKa, OKCUIBI Jele3a, MpomuInapadoH,



apoMaTU3aTOp — CHUHTETUYECKHE BellecTBa. [IpakTHUeCKH Bce COBPEMEHHBIE MyIpPhl UMEIOT
TaKoW cocTaB.lTaBHOE CBOHCTBO KOCMETHYECKHX CPEJICTB — IBET, TaK HAIPUMEpP, B OMaIy
N00aBIISIOT OPTaHUYECKOE COCTUHEHNE HUKEIsS, IePIaMyTPOBBIN 2P PeKT

5.2 Ilpumepsl Tem pedepaTos
1. Tunbl XUMHYECKOI CBA3HU:

- JlaTh ompeneneHHe XMMHUYECKON CBSI3M, OT YEro 3aBUCUT THI XMMHUYECKOH CBSI3M, MPUPOAA
XHUMHYSCKOM CBSI3H;

- TEpEeUMCIuTh U JaTh XapakTepucTuky cBs3siM: KoBasienTHas HenossipHas, KoBaneHTHas
noysipHast, Meramnaeckasi, Bogopoanasi,

- BJIMSIHHUE XMMHUYECKOH CBSI3U Ha CTPOCHHUE BEIIECTBA.
2. 3HaveHUe PACTBOPOB B KU3HU M TeXHUKE

- Uro Takoe pacTBOpPHl M Kak OHHM OOpa3zyloTcs, OOIIas XapaKTepUCTHKA, CBOWMCTBA, BUJIbI
pacTBOPOB (HACHIIIICHHBIN, HEHACHIIICHHBIN, TE€PEHACHIIICHHBIH,

- IIpumeHenue pacTBOPOB B HAILIEH KU3HH,
- Oco0eHHOCTH PAaCcTBOPOB U MX KIacCUPUKAIIHS,

- 3HaveHue pacTBOPOB
3. YcTpaHeHne ’KeCTKOCTH BOJbI HA MPOMbIILIEHHBIX MPeANPUITUAX

- IloHsiTHE XKECTKOCTU BOJIBI MBI BCTPEYAEM HE TOJIBKO B CIICJICOJIOTHHU U B T€OJIOTHH, a, BOOOIIE,
MMOBCEMECTHO — B XUMHH, TEXHUKH U JIaXKe B OBITY.

- JlaTp ompenencHue KECTKOCTH BOABI,
- KauecTBeHHBIE ITOKa3aTeaN MUTHEBOM BOJBI: BUBI )KECTKOCTH (BpEMEHHas!, IOCTOSIHHAS )
- Mertonb! ycTpaHeHus

- 3HaAYCHHE )KECTKOCTH BOJbI
4. Ucnoabn30BaHue MHUHEPAJIBHBIX KHCJIO0T HA NPECANIPUATUAX PA3JTUYHOTO l'lpO(l)l/l.]'lﬂ

- I[aTI) OIMPEACIICHUC KUCTIOTaM, BUJbI U UX XaPAKTCPUCTHUKA! 60pHa$[ KHCJIOTA. a30THas KHCJI0oTa.
CCpHAad KUCJIOTA. MypaBbUHAs KUCJIOTA. COJIsIHAA KUCIIOTA.

- Pa3Hble BUABI KUCIIOT HaXOAAT IMPUMCHCHHUC B PA3HBIX ccbepax MPOMBIINIJICHHOCTH. Bce 3aBucur
OT UHAUBUAYAJIIBHBIX CBOICTB OMMPCACIICHHOI'O BCUICCTBA.

- Ilpumenenue KHUCIOT B: cdepe METaUTypruH, XUMHUYECKOW MPOMBIIUIEHHOCTH, YHEPreTHKE,
IIPOU3BOJICTBE CTEKIIA.
5. IToBapeHHas COJIb KAK XUMHUYECKOE ChIPbE

- Xumuueckuil coctaB U cBoiicTBa noBapeHHoi conu (NaCl, kpuctauindeckas pereTka, BOJHbIN
pacTBop)

- HpOMLIIJ_IJ'ICHHOC IMPOU3BOACTBO HOBapCHHOﬁ COJIn
- HpI/IMeHCHI/IC HOBapeHHOﬁ COJIX B PA3JIMYHBIX OTPACIAX ITPOMBINUICHHOCTU

- Menumnunae
6. BUOTEeXHO0/10TUsI U TeHHAs] MHXKEHEePUS — TEXHOJIOTHH

- Jlatb ompeneneHue — OMOTEXHOJIOTUs, TeHHAs MH)KEHEePUsl.
- MeTobl reHHOU UHXEHEPUU

- buotexHonorus xak Hayka sSIBJISIeTCS BaXKHEHIIUM pa3aesioM COBPEMEHHON OMOIOTHH, PU3UKHU U
cTaja OJHUM U3 BEAYLIUN IPUOPUTETOB B MUPOBOM HAYKE U SKOHOMUKE.



[TpoGaeMbl 1 TOCTHKEHUST OMOTEXHOJIOTHH

[TpoGyieMbl 1 JOCTHKEHUS] TEHHOM MHXKEHEpUU
7. CoBpemMeHHBbIe METOAbI 00€33apa:KMBaAHMUS BO/bI

[Tpobnema nutseBoro BogocHabxenus. [lutbeBas Boaa, onpenencHue, OCHOBHbIE TPEOOBaHHS
K KayeCTBy NHHUTHEBOM BOABI: OBITh O€30MACHBIMH B SMUAEMHUYECKOM U PaIHALMOHHOM
OTHOILIEHUH, OE3BpeAHBIMH @0 XHMMHUYECKOMY COCTaBy, oO0nagaTb OlaronpusTHbIMU
OpraHoOJIEeNTUYECKUMHU CBOMCTBAMU.

Metoapl 00e33apakuBaHus BOJbI: XJIOPHUPOBAHUE, XJIOP, AUOKCH]I XJIOPa, THIIOXJIOPUT HATPU,
XJIOpCOJIepKAIUe MTPernapaThbl, 030HUPOBAHUE.

Jpyrue peareHTHBIE CTIOCOOBI e3MH(EKIIMH BObI: KUIITYCHHE, YIbTPa(dHOIeTOBOE U3TyUYECHHE,
AIIEKTPOUMITYJIbCHBIA CIIOCO0, 3JIEKTPOXUMHUECKUI METOH, 00e33apaXHBaHUE YIIBTPA3BYKOM,
panuanMoHHoe o0e33apaKuBaHue, Ipyrue Gu3nueckrue MeToIbl.

MupoBoii U OT€YECTBEHHBIN OBIT.
8. 3ammTa 030HOBOI0 3KPaH 0T XUMHYECKOI'0 3arpsi3HeHHU s

Yro Takoe 030H U €ro poJb B aTMochepe
[Tpupona u 3HaYeHHE 030HOBOT'O KPAaHA
VcTouHMKHY pa3pyleHns 030HOBOTO CII0s
«O30HOBBIE ABIPBD» U UX BIIMAHUC

[TpoGnema 030HOBOTO SKpaHa M IIYTH €€ PeIICHUS

5.3 Ilpumepsbl TeCTOBBIX 3aJaHUH
BxoaHoii KOHTPOJIb.

Bapuanr nepsblit

OTtBeTnI
Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpOCa
OTtBer 1 2 2 3 4 3 1 1 1 3 2 1
Ne 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
BOIIpOCa
OTtBer 1 2 3 4 2 3 3 4 3 4 2 3

OTBeThI

BxoaHoii koHTpPOJbL 1O XuMuM 1 Kypc
Bapuanr BTOpoi
Ne 1 2 3 4 5 6 7 8 9 10 11 | 12
BOIIPOCA

Otser 4 1 3 4 4 3 1 2 2 1 4 1

Ne

BOTIpOCa

13 14 15 16 17 18 | 19 | 20 21 22 23 | 24




Omer | 1 | 2 | 2] 4] 2 1 [3] 4] 2] 1] 4]2]

5.4. lIpumepbl NpaKTUYECKUX 3aTaHUI
ILp.Nel. Temal.1. CTpoeHre aTOMOB XUMHYECKUX AJIEMEHTOB U IPUPOJIa XUMUUECKOHN CBSI3U

1.CoctaBmsaTh GopMysIbl OWHAPHBIX COCTMHEHHUI

2. Ha3piBaTh COEIMHEHUI IO TPUBUAJIIBHOM HOMEHKJIAType U MexayHapoaHoit [UPACy.
3.3aKpenuTh NOHATHUS «CTEIIEHb OKUCIICHUSY, «OMHAPHBIC COCTUHCHUS;

IL.p.Ne2. Tema 1.2. [lepuoauuecknii 3axon u tadauna /I. U. MenaeseeBa

1. Xapakrtepu3zoBaTh XMMHUYECKHH 3JIEMEHT I10 €ro MOJOKEHUIO0 B NEPUOJUYECKON CHCTEME IO
ITOPUTMY.

IL.p. Ne3. Tema 2.1. Tunbsl XUMUUECKUX PEAKIIUM.

1.0OnpenensaTh TUIBI peakLUUil COCNMHEHMs, Pa3IOKEHUs, 3aMELeHHUs, OOMEHa, B T. Y. pPeakLui
TrOpEHUS, OKUCIICHUSI-BOCCTAHOBIICHUSI.

2. CocTaBiATh ypaBHEHHUS PEaKLUi COOTBETCTBYIOLINX peaKIUil.

ILp. Ne 4. Tema 2.1. Tunsl XUMHUYECKUX PEAKIIUN

1.IIpou3BoaANTE pacyETHI IO YPABHEHUSAM XUMHUECKUX pPEaKLIUN

2. Ucnonp3oBatk Maccy, 00bEM (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMYECTBO BEIIECTBA.

IL.p.NeS. Tema 2.2. DiieKTpoIUTHIECKAS TUCCOIUANINS U MOHHBIN OOMEH.

1. [TpoBOAMTH peakiuy HOHHOTO OOMEHa.

2.CocTaBisATh MOHHbIE PEAKIIMU B MOJIEKYJISIPHOM, MTOJIHOM HOHHOM (hopMe U COKpaIleHHON

3. Ilonsatue rugponusa BeniecTB. COCTaBIEHUE YpPAaBHEHUM T'MAPOJIU3a U ONPEIECICHHUE CPENbI
pacTBopa.

4. IlpumeHeHne THAPOIIN3A B IPAKTUYECKON JESITEIBHOCTH YEJIOBEKA.

I1.p.Ne6. Tema 3.1. Knaccudukanus, HOMEHKIATypa U CTPOCHHE HEOPTraHUYECKUX BEIIECTB.

1. HaseiBats BemecTBa no mexxayHapoanoit (MIOITAK) wiu TpuBuanbHOM HOMEHKIATYpE.
2.CocTaBasTh (OPMYJIIBI 10 HA3BAHUIO.

3.0mnpenensTh NPUHAAIEKHOCTD BEIIECTBA K KJIACCY HEOPraHMUECKUX COCTUHEHUI.

IL. p.Ne 7. Tema 3.2. ®U3UKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BELLIECTB

1. CocTaBiATh ypaBHEHUS XUMUUYECKUX PEAKLIUI C yYaCTUEM MPOCTHIX U CII0KHBIX HEOPTraHUUECKUX
BELIECTB.

2. be3onacHoe HCIOJIb30BaHME BAXXHEWIIMX HEOPraHMYECKUX BEHIECTB B OBITY M HMPAKTUYECKOH
JESATEIIBHOCTH YEJIOBEKA.

I1.p.Ne8. Tema 3.3. Unentudukanys HeOpraHMUECKUX BEIIECTB.

1.Pemenue skciepuMeHTANbHBIX 3314 [0 XUMUYECKHM CBOMCTBAM HEOPraHWYECKUX BEIECTB.

2. UnenTuduuupoBaTh peakliiy Ha KATUOHBI U aHUOHBI.

I1. p. Ne 9. Temad.1. Knaccuduxanus, CTpoeHHE 1 HOMEHKJIATYpa OPTaHUYECKUX BEIICCTB

1. HomeHknaTypa OpraHMuecKuX COEUHEHUN OT/IEIbHBIX KJIACCOB.

2. CocraBieHue MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMUECKUX BEIIECTB.

3. IlpousBoauth pacy€rel mpocTeliei (OpMyIbl OpPraHMYECKOW MOJEKYJbl, MCXOIS U3
AIIEMEHTapHOT0 cocTaBa(B%).

IL. p. Ne 10. Tema 4.2. CBolicTBa OpraHHYECKUX COETMHEHUIN

1. 3akpenuTh CBOICTBAa OPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHHSI.

2. Bemonnenue 3aganuii. M3 mepeunciaeHHbIX CBOMCTB BHIOPATh KAaKOe U3 MPEIJIOKCHHBIX BEIECTB
o0J1ataeT ’TUMU CBOMCTBAMHU.

3. Brmmonnenue 3amaHuil. M3 mpeanmoxeHHOro mnepedyHsl BEIIeCTB BBIOpAaTh TO, C KOTOPBIM
B3alMOCTBYET YKa3aHHOE BEILECTBO.



ILp. Nell. Tema 4.2. CBoiicTBa OpraHUYECKUX COCTMHEHUM

1.XapakTepru30BaTh XMMUUECKHUE CBOICTBA U ITOJIyUEHUE OPIraHUYECKUX BEILIECTB

2.BBINOJIHATH 33JaHUS TI0 IPEJIOKEHHBIM LIEOYKaM IIPEBPALLICHUH.

IL.p. 12. Tema 4.2. CBoiicTBa OPraHU4YECKUX COEINHEHUM.

1. I[TosryunTh 3TUIIEH.

2. 3yuuTh ero cBoMcTBa

3. 3anucaTh ypaBHEHHS IPOBEAEHHBIX PEAKIUH.

I1.p.13. Tema 4.3. ineaTudukaius opraHM4ecKuxX BEIIECTB, UX 3HAYCHUE U IPUMEHEHHE B OBITOBOM
Y IIPOU3BOACTBEHHOH IEATEIbHOCTH YEJI0BEKa.

1. 3aganue. C MOMOIIBIO XapaKTEPHBIX PEAaKLMH pacro3HalTe, B KaKOW M3 MPOOUPOK HAXOISATCS
BbI/IaHHBIE BELLIECTBA.

2. 3anucarh ypaBHEHUS PEAKIUI POBENEHHBIX IKCIIEPUMEHTOB

I1.p.14. Tema 5.1. CkopocTh XUMHUUYECKUX peakluii. XMMHUUYECKOE paBHOBECUE

1. I3y4yeHue BIUSHUS pa3InYHbIX (PAKTOPOB HA MPOTEKAHUE XMMUYECKUX PEAKIIMNA P TPOBEICHUU
JKCIIEPUMEHTA.

2.3anucap ypaBHEHUS PEAKLIUi.

3.Perrenuie 3aga4 1mo JaHHOM TEME.

I1.p.15. Tema 6.1. Ilousarue o pacTBopax

1.Pemenue pacuéTHbIX 3a7ja4 Ha IPUTOTOBJIEHUE PACTBOPOB.

2.BblNosIHEHUE KCIIEPUMEHTA Ha IPUTOTOBJIEHUE PACTBOPOB.

3.0TBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

I1.p.16. Tema 7.1. Xumusi B ObITY U IPOU3BOJCTBEHHOM J€SITEIBHOCTH YETIOBEKA

1.3akpenTsb 3HaHMS O HOBEWIINX JOCTHKEHUSIX HAYKH U XUMHUYECKON TEXHOJIOTHH.

2.Ponp xumMuHM B OOECIEUEHUH HKOJOTUYECKOM, SHEpreTHYecKod U MHILEeBOH Oe30omacHoCTH,
pa3BUTHUN MEAULIMHBIL.

3. IlpuMeHEeHUN XUMMYECKHX BEIIECTB M TEXHOJOrMi ¢ ydéroM Oyaymied mnpodeccHoHanbHOM
JESATEIIbHOCTH 110 MPEI0KEHHBIM TEMaM.

I1. p.Ne 17. Tema 7.1. Xumust B ObITY U IPOU3BOJICTBEHHOM JIEATEIBHOCTH YEIOBEKA

CuHTeTHYeCKHE MOIOLIUE CPENCTBA,
JKupoBbie M BOIOCMATYAIOIIME CPECTBA
Moromue u YucTALIME CPENCTBA,
ABTOKOCMETHKA

JlakokpacouHble

OpraHonenTUuYeCcKui aHaliu3

6. [IpuMepbI OLIEHOYHBIX CPEACTB IJISl MPOBEIEHUS MPOMEKYTOYHOMH ATTeCTAMHU
6.1. KoutposabHbie padoThI 10 pa3aenam

Konrtpoabnas padora Ne 1. Pasnen 2. Xumuyeckne peakuum. «XMMHYECKHE peakIum».
3ananue 1. Tect ¢ BLIOOPOM 0JHOT0 BEPHOI0 OTBETA

1-A, 2-T), 3-B, 4-B, 5-b, 6-b, 7-b, 8-B, 9b, 10-A, 11-A, 12-A, 13-B, 14-I’

3aganme 2. OtBer: m P2Os =106,5r.



3ananmue 3. 1-5 coequHenus, 2-6 paznoxenus, 3-8 oOMeHa

3ananue 4. OCcyniecTBUTD CleAyIOIINE NMpeBpaiieHus. PaccraBbTe K03 OUIIMESHTHI.
Fe203— Fez(S04)3— Fe(OH)s — Fe203

1.Fe203 + 3H2SO4 — Fe2(S04)3+ 3H20

2.Fe2(S04)3+6KOH— 2Fe(OH )3 | + 3K2SO4

3.2Fe(OH)3 | — Fe203 +3H20

3aganue 5. CocTtaBbTe MEKTPOHHYIO U rpaduyeckyro GopMyIly A XUMHUECKOTO 3JIEMEHTa MO/
HOMepoM 13.

Dnexrponnas ¢popmyia atoma: Al - 152252 2p¢ 3s2 3p!

OnekTpoHHO-Tpaduyeckas Gpopmylia U cxema CTPOSHHUS dJIEMEHTa!

ouMBoa anemenTa,| ., ONeKTPOHHO-Ipa-
= Cxema dnexTpon- dnexTponnas ;
NOPA/IKOBLIA HO- (puieckasn
HOro cTpoeHNAN (opmyna
Mep, Ha3Banyue i (ropmyiia
K LM HER
Al TR e
13 (13 1522522pt3523p! 3s
AMOMHHHH P P 2p

KonTpoubnas paGora Ne2

Pa3nen 3. CTpoeHnue u CBOMCTBA HEOPraHMYeCcKUX BenecTB. «CBoiicTBAa HEOPTraHUYECKHX
BeLeCTB)»

Bapuant nepsblit

3ananme 1. BeinmucaTh U3 ciMcKa BeIIECTB OKCUIbI, OCHOBAHUS, KUCIIOTHI , COJIM U Ha3BaTh ux: H2SO4
, Cu(OH),,K3PQO4, Ca0,

OKcuanl KHUCJIOTHI OcHoBaHus Conn

CaO H2SO04 Cu(OH) K3POs

3ananue 2. CoctaBuTh GOPMYIIBI COSTMHEHUM:
a) okcuna yraepona (II),
0) ruapokcuaa menu(Il),
B) XJIOPOBOJIOPOJHOM KUCIOTHI,
T) cynbdara HaTpHs.

a)CO, 6) Cu(OH)2 B)HCI = Naz SO4



3ananme 3. Hanmcare ypaBHeHus: xumuueckux peakuuii: a) Ho.SO4 + Mg; 6) Na20O + HBr; B) SO2
+ Ca0O; 1)CaCO3 + HCI; 1) AlCI3 + AgNOs .Yka3aTh Ha3BaHUs MTPOTYKTOB PEAKIIUH.
a) H:SO4 + Mg— MgSOs+ H2

cynb(har Maruus, BOAOPOJ
6) Na;O + HBr— NaBr + Na,O

OpoMu HATPUSL, OKCUJ HATPHS
B) SO2 + CaO—Ca SO3

CyIb(MUT KaabIUsl
r)CaCO3 + HCI—CaClx+ H20 + CO2
XJIOPUJT KaJIbIIHsl, BOJA U YIIICKUCIbIN Ta3

4. 3apava. OrBer: m=23T.
3aganue 5. OcylecTBUTh NEPEX0/Ibl: KaTUH— OKCUJ KaIHusi— TUAPOKCU Kallusi — Cynb(ar Kalus
1. K+ 02— K20
2. K20+ H,0—KOH
3. 2KOH + H2SO4— K2SO4+ 2H0

BapuanT BTOpOI

3ana1me 1. Beimmicars u3 cnycka BCIICCTB OKCHUABI, OCHOBAaHM, KUCJIOTHI , COJIM 1 HAa3BaTh HUX: NaOH
, H3POy4, SO2 , CaCOs

OKcuapl KHUCIIOTBI OcHoBaHHUS Comn

SOz H3PO4 NaOH CaCOs

3aganue 2. CoctaBuTh (hopMynbl coenquHeHui: a) okcuaa asora ( [V) ,0) rumpokcuna kamus, B)
XJIOpUAa HaTpud, T) cyibduaa 6apus.
a) NO, 6) KOH, B) NaCl, r)BaS
3aganue 3. Hanucate ypaBHenust xumnueckux peakuuii: a) HCl + K; 0) K20 + HBr; B) CaCOs +
H2SO04; 1) CO2 + CaO; 1) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUS MPOAYKTOB PEAKIIHH.
a)2HCI + 2K— 2KCl1 + H»

XJIOpUJ KaJIHsl. BOIOPOJ
6) K20 +2HBr— 2KBr + H20

OpoMu Kalus U BoJIa
B) CaCOs3 + H2S04=Ca SO4+ H2.CO3

cynb(haT KaJabIUs U YTOJbHAS KHCIOTA
r)T) CO2 + CaO — CaCOs;
KapOOHAT KaJbIUs
1) Ba(OH)2 + SiO2 — Ba SiOs+ H,0
CHIIMKAT Oapus U BOJa

3aganue 4. Boruncnute 06beM ra3000pa3HOTo Xja0pa, KOTOPBIM BCTYIUT B PEAKIIUIO C HATPUEM, JIJIS
nosyuenus 11,7 r xnopuna HaTpus.
Otger: V(Cl) =2,24n
3aganue 5. OcymecTBUTh mepexoabl: cepa— okcun cepol (IV) —cepuucras xucinora —CynbGuT
HATpPHS
1.S + 02— SOz
2. SO2+ H20— H2S0s3
3. H2SO3+2NaOH— NaSO3+ H.0

KonTpouabsnas padora Ne3
Paszgen 4. Crpoenme u cBoilicTBa OpraHuvdeckux BemecTB. «CTpoeHue M CBOWCTBa
OPraHMYecKuX BelecTB»



Tect ¢ BELIOOPOM OJTHOTO BEPHOTO OTBETA
1-I'; 2-B; 3-b ; 4-b;
CoOTBETCTBHE:
5-A6,b4, B5, 17, 12,E1, XK3;
6 - OTHATHE BOJIOPOA;
7-T;
8- B;
9-nponen C3Hs ;
10- Ce H1206 - Ti110K034;
11- peakiust IpUCOECTUHCHHS;

12- Uzomepsl cocraBa CsHip: a) C-C-C-C-C; 6) C-C(CHz)-C-C

6.2 TecTnl MO pa3aesiam

8) C-C(CHa),-C

No 1 2 3 4 5 6 7 8 9
BOIIPOC
a
OtBer B b A A B A B b A
Ne 10 11 12 13 14 15 16 17 18
BOIIPOC
a
OtBeT A B 3 1 1 1 2 3 1
Ne 19 20 21 22 23 24 25 26 27
BOIPOC
a
OtBer 4 2 4 4 1 4 1 2 14,5
Ne 28 29 30 31 32 33 34 35 36
BOIPOC
a
OTtBeT 2 3 4 2 2 1 A-1, A-5, | [pumo
b-4, |-
B-5,6,
B-1, | xenue
B-2, r-3
-3
Ne 37 38 39 40 41 42 43 44 45
BOTIPOC
a
OtBeTr 3] §) 3] a 0 a B r 0
No 46 47 48 49 50 51 52 53 54
BOIIPOC
a




OtBeT r B §) T T 0 a a T
Ne 55 56 63 64 65 66 67 68 69
BOTIPOC
a
OtBeT r B 0 B a B 0 B B
Ne 70 71 72 73 74 75 76 77 78
BOTIPOC
a
OtBeT a 0 a §) a B a §) B
No 79 80 81 82 83 84 85 86 87
BOTIPOC
a
OtBer S B a a, B S B a o a
Ne 88 89 90 91 102 103 104 105 106
BOTIPOC
a
OTtBeT B a a §) B 4 7 3 A
Ne 107 108 109 110 111 112 113 114 115
BOIPOC
a
Oter |3 a,0,B| a,B | [Ipunoxen a a 0 B a
ne
Ne 116 117 118 119 120 121 122 123 124
BOTIPOC
a
OtBeT §) §) r §) B r 0 sranoi | 70%
Ne 125 126 127 128 129 130 131 132 133
BOTIPOC
a
OTtBeT 1,2 [ 2,35 2,4 1,2,5 1,3 2,5 1.2,3.4 2 25
Ne 134 135 136 137 138 139

BOTIPOC
a




OtBer | 1,4,5 B NaBr, | ITpunoxe- 0,4 | 0,059

H2S04 MOJIB/
HUE

[puioxxkenune

Bonpoc 36. CoctaBpTe ypaBHEHUE peakLUU 10 ONUCAHUIO, JANTE XapaKTEPUCTUKY ypaBHEHUS
peakuuu: cyiabdar xkene3a(lll) + ruapoxcun kanus = rugpokcu xenesza(lll) + cynbdar kamus.
Fe2(S04)3+6KOH— 2Fe(OH )3 | + 3K2S04

Peakiusa ooMena

C2. CocraBbTe ypaBHEHHUs peaklMil 1o cxeme npespameHuii: S — SO2 — SO3 — H2S04 —
Na2S04.

1.5+ 02— SOz

2.2502+ 02— 2S03

3. SO3+ H20— H2SO04

4. H2SO4+2NaOH— NaSO4+ H20

Bonpoc 110. U3omepsI: 2-mMeTii OyTaH, eHTaH, 2, 2 tumetni nponad. ['omosioru: OyraH,
NEHTaH

Bonpoc 137.3akoHunte ypaBHeHUs peakiuii. PaccraBpTe K03 unuents. Hamummre s kaxmaoi
pEaKIuu HOHHBIE YPAaBHEHHUS.

A)NaCl + AgNO3z —Na NO3+AgCl ;

Na® + CI'+ Ag" + NOs "— Na" + CI"+ AgCl|

Cl+ Ag"= AgCl]

b)CaCOs + 2HC1 —CaCl; +H2COs ;

CaCOs + 2H* +2CI" —Ca**+ 2CI'+ H,0 + CO2

CaCOs + 2H™+ — Ca?'+ H.0 + CO;

B)2HNO3 + Cu(OH)2 —. Cu(NO3)2+2 H20

2H" +2 NO3 "+ Cu(OH)2/— Cu® + 2(NOs)+ 2 H.0

2H* + Cu(OH)2)— Cu* +2 H,0

6.3 Bonipoch! 17151 NOATOTOBKM K NPOMEKYTOYHOMH aTTeCTAMHI

Pa3znen Oprannyeckas xumust
1. Oprannyeckas XUMHs, HayKa, TPEIMETOM U3yUEHUSI KOTOPOU SIBISIFOTCS COSMHEHHS yTiiepoa

C Jp. DJIEMEHTaMH — T. H. OPTaHMY. COEIMHEHMs], a TAK)K€ 3aKOHbl UX MPEBPAILCHUM; 4acThb
xuMud. OpraHM4ecKMe M HEOPraHMYECKHE BEUIECTBA OTJIMYAIOTCS APYr OT JIpyra Mo CBOeH
XUMUYECKOU CTPYKTYpe U CBOMCTBaM. OpraHnuecKkue BEHIECTBA COJAEPHKAT yriaepold, KOTOPHIM
o0Opa3yeT CBSI3U C APYTUMH JJIEMEHTaMH, TaKUMH KakK BOJIOPOJ, KHCIOPOM, a30T U JPYTHE.
Heoprannueckue BemiecTBa, HAIPOTUB, HE COAEPKAT YTIAEPO U MOTYT COCTOATh U3 PA3IUUYHbBIX
3JIEMEHTOB, TAKMX KaK METaJUIbl, KUCIOPOJ, CEpa U APYyTHE.

2. OcHOBHBIE MOJIOKEHUS Teopuu cTpoerust A.M. bytneposa:
ATOMBI B MOJIEKYyJaX COEIWHEHBI APYr C JIPYIOM B OIpPENEIeHHON MOCe0BaTeIbHOCTH
COTJIaCHO MX BAJIEHTHOCTSIM
XuMH4Ieckoe CTPOCHUC MOKHO yCTaHABJIMBATh XUMUYCCKUMHU METOJaMU
CBoiicTBa BEUIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOEHUS
ITo cBoiicTBaM JaHHOTO BEIIECTBA MOYKHO ONPEAEIUTh CTPOCHUE €T0 MOJIEKYJIbI, a 10 CTPOEHHUIO
MOJIEKYJIbI - IPEJBUJIETH CBOMCTBA
ATOMBI ¥ TPYIIITBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aMMHOE BIIMSIHUE JPYT HA Ipyra

3. Bce ankaHbl — BelIecTBa, CX0XKHE M0 PUINYECKUM U XUMUYECKHM CBOHCTBAM, U
OTJIMYAIOIIKECs Ha OJHY WK HecKoabKo rpynn —CH2—- npyr ot apyra. Takue BemiecTBa
HA3bIBAIOTCSI TOMOJIOTAMU, a PsiJ] BEIIECTB, SIBISIFOIIMXCS TOMOJIOTaMH, Ha3bIBAIOT
TOMOJIOTHYECKUM psiioM. Camblii IEpBBIN IPEICTABUTENIb TOMOJIOTHYECKOT0 psijia aIKaHOB —



Metad CH4. , unu H-CH2—-H. [Ipoaom&uTh roMOJIOTHYECKUNA PST MOKHO, TTOCIEA0BATEIBLHO
nobasnsis Tpyny —CH2— B yriieBogOpOIHYIO IIETIh aJKaHa.

[leHTan OTHOCHTCSI K KJIacCy ajlKaHOB, 3HAUYUT Be3ne OyAyT oiuHapHble cBsizu. 1. CHayana
3anuceiBaeM nentan. CH3 - CH2 - CH2 - CH2 - CH2. [lanee 3anucsiBaem uzomep. CH3 - CH -
CH2 - CH3 | CH3 /lannslii u3oMep HazbiBaeTcs 2 - metminOyran. CH3 | CH3 - C - CH3 | CH3
Jlannblil n3omMep HasbiBaeTcs 2,2 - AUMeTWINponaH. To €cTh M30Mepbl UMEIOT OJMHAKOBBIN
KAueCTBEHHBIN U KOJMYECTBEHHBIN COCTaB, HO OTINYAIOTCS 110 CTPOCHHUE.

CymecTtByeT Bcero ImAThb M30MEPHBIX COEOUHEHMH C COCTAaBOM, KOTOpbIE HMEIOT
pacupocTpaHEHHbIE TPUBUAIbHBIE HAMMEHOBAHMS IOMUMO CUCTEMAaTUYECKHX.

Ankanbl (mapaduHbBI) - 3TO HACHIIEHHbIE (TO €CThb 0O€3 JBOWHBIX M TPOWHBIX CBS3€Hl)
aIUKINYecKue (To ecTh 0e3 LIUKIIOB) YIIeBOI0POAbI (COEAMHEHUS, COCTOSIINE TOIBKO U3 aTOMOB
yriaepoia U BOAOPOJA). AJKaHbl — BECbMa WHEPTHBIE COEAUHEHMS, [UIsI HUX XapaKTepHO
OTpaHMYEHHOE YHCIIO peakuuid. biaronaps cBoei HHEPTHOCTU aJKaHbI YaCTO MCIOJIB3YIOTCS KaK
HENoJIsipHble pacTBOpUTENH. Ellle mpumep HCIOJIb30BaHUS MMACCUBHOCTH AJIKAHOB: IIEJIOYHbIE
METaJUIbl HEBO3MOKHO XPAaHUTh Ha BO3[yX€, TAK KAK OHM MTHOBEHHO PEAarupyroT ¢ KUCIOPOJIOM,
BOJISIHBIMU TIapaMU, YIJIEKHCIIBIM a30M, JaKe ¢ a30TOM. 3aTO UX XPaHST M0/ CJI0EM KEPOCHHA.
AJKaHbl HE OKHMCIIAIOTCS AK€ TAKUMH CUJIbHBIMU OKHCIIUTEIISIMU, KaK IMepMaHraHaT Kajaus Wid
JUXpOMAT KaJlusl, OHU HE pearupyroT ¢ KUCI0TaMu (MCKJIFOUEHNE — HUTPOBAHUE) U LIETOYaMH.
AJIKEHBI — 3TO HeNpeAeNbHbIe (HEHACBIIICHHBIC) HEIMKIMYECKUEe YIIeBOIOPOAbI, B MOJIEKYIax
KOTOPBIX IPUCYTCTBYET OJ[HA JIBOMHAs CBSI3b MeX Ay aromamu yriepoja C=C.

Hanuuue nBOWHOW CBSI3W MEXIy aTrOMaMu yIJIepoJla O4YE€Hb CHIIBHO MEHSIET CBOMCTBa
yII1eBO0pOAOB. B 3TOM cTaThe MBI MOJIPOOHO OCTAHOBHMCS Ha CBOMCTBAX, CIIOCO0AX MOTYYEHUS
1 0COOCHHOCTSIX CTPOSHHS aJIKEHOB. 711 aJKeHOB XapaKTepHA CTPYKTYpHAst  IIPOCTPAHCTBEHHAS
n3oMepus. AJIKEHbl — HETIPEJEIbHBIE YIIIEBOIOPO/IbI, B MOJIEKYJIaX KOTOPBIX €CTh OJHA JBOIHAs
cBs3b. CTpOEHME U CBOWMCTBA JABOWHOM CBSI3U OINpPENEISAIOT XapaKTepHbIE XUMUYECKHE CBOMCTBA
AJIKCHOB.

AJNKMHAMU Ha3bIBAIOT YTIIEBOJOPOJBI, COJAECpPKAIIUE KPOME G-CBSI3€H JIBE  M-CBSA3U (TPOUHYIO
CBSI3b) Y OJAHOM mapbl yriaepogHblx aToMoB. OOmas ¢opMyna TOMOJIOTHYECKOTO psijia
aleTUJIEHOBBIX yriieBogopoaoB CnH2n-2. PonoHauanbHUKOM 3TOr0 psija SIBISIETCS alETHIIEH.
N3oMepust alleTUIIEHOBBIX YIJIEBOJOPOIOB ONPENEIAETCS KaK CTPOEHUEM YIIIEPOAHOIO CKENETa,
TaK Y MOJIOKEHUEM TPOMHOU CBsA3H. IIpu paccMOTpEeHNN XUMUYECKUX CBOWCTB AJIKUHOB CIIEAYET
YUUTBIBaTh 0COOCHHOCTH TPOWHON CBSA3M: 1O CPAaBHEHHIO C aIKEHAMH aJIKUHBI HECKOJIbKO MEHEee
AaKTUBHBI B PEAKIUAX 3JIEKTPOPUILHOTO MPHUCOEAMHEHUsS M 0oJjiee aKTUBHBI B PEAKLUAX C
HyKJeopuiaamMu (BoJa, alKOTOJIATHI, aMHHbBI). DTH OCOOEHHOCTH AalleTHJIEHOBOH TPYNIHPOBKHU
00BsICHsI0TCS ee cTpoeHrneM. O0a yriiepoJIHbIX aToMa B alleTHJICHE HAXOMASTCS B SP-TUOPHIHOM
COCTOSIHUU. Mexay TeM, yeM OoJibllie JOoJs S-OpOUTanyd B TMOPUIHOM COCTOSHHM, T€M OJIMKe
AIIEKTPOHBI HAXOAATCS K SAPY U, CIENOBATENbHO, TEM TPYAHEE 3TH 3JIEKTPOHBI BOBJIEKAIOTCS B
XUMHUYECKHE MPEBpaAIeHNs ¢ ydacTueM aiekTpoduioB. C Apyroil CTOPOHBI, siipa yriepoaa B
aleTHIIeHe ropasio 6oJiee TOCTYIHBI sl HyKJI€O(QMIbHBIX peareHTOB Oyiarofaps ero JuHeiHOMY
CTPOEHHUIO.

beH3on sBnseTcs apoMaTUYECKUM YTIEBOJOPOAHBIM COEIMHEHUEM, MPEACTaBISIOUIMM c000it
IPO3payHyI0 KHUJIKOCTb, KOTOpash UMeeT cierka ciajkoBathlii 3amax. CTpykTypHas (opmyna
6ensona - C6H6. ben3on BO3MOKHO MOTYYUTh MyTeM TPUMEPU3ALNH alleTHIIeHA

beH3011 akTHBHO BCTYyNAeT B pPEaKlMU C KUCIOTAMH, a TAaK)K€ BELIECTBAMM M3 KJlacca aJIKEHOB,
raJIOreHOB, apEHOB U XJIOpaJIKaHOB. B OCHOBHOM /aHHBIN yrieBOJOpOJA BCTYHAaeT B PEAKIUIO
3aMeleHus. Bpicokas TeMieparypa M CUJIBHOE JaBJIEHUE OKa3blBAIOT BIMSIHHME Ha DPa3pbiB
OEH30JIbHOTO KOJIbIIA.

Crnuptel —  CJIOXHBIE  OpPraHMYECKHME  COCAMHEHHUS,  YIJIEBOAOPOABI,  00sM3aTeNbHO
Cnuprcoaepikanue OJIWH WM HECKONBKO TuapokcwioB (rpynn OH—), cBsi3aHHBIX C
YIIIEBOAOPOAHBIM panukaioM. Kinaccudukanus

— Ilo xonu4ecTBYy THMAPOKCWIOB CHUPTBHI AENAT HA OJHO-, JABYX-, TPEX-, MHOI'OATOMHBIE.
Hanpumep, 0THOATOMHBIN 3TaHOJI; TPEXaTOMHBIN TIINLIEPUH.
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— Ilo TomMy, ¢ KaKMM YHMCIIOM paJiMKaJIOB CBSI3aH aTOM YIUIEPOJa, COEANHEHHBIN ¢ rpynnoi OH—
, CIIUPTHI pa3AeIIAI0T Ha IEPBUYHbBIC, BTOPUYHBIE, TPETUYHBIE.

— Ilo xapakrepy cBsi3eil paaukaiga CHOUPTHI OBIBAIOT TNPEACTbHBIMH, HENpPEAeIbHBIMHU,
apoMaTHYeCKUMH. B apoMaTudeckux CrupTax TMAPOKCUI CBSI3aH HE HAMPSAMYIO ¢ OEH30JIbHBIM
KOJIBLIOM, a uepe3 ApYrou (Ipyrue) paauKaibl.

— Coenunenus, B kortopbix OH— mnpsiMo cBsf3aHa ¢ OEH30JIBHBIM LHUKJIOM, CUYHTAIOTCS
OTIIeNbHBIM KJIaccoM (heHosoB. [Ipocreiilme CHUpPTHl CMENIMBAKOTCS C BOJIOW B JFOOBIX
npornopuusix. Eciu jke B MoJiekyily BXoauT Oosiee 9 paaukanoB, TO BOOOIIE HE PAaCTBOPSIOTCS B
Bozie. Bece ciupThl XOpoII0 pacTBOPSIOTCSA B OpraHMYECKUX pacTBoputensax. [Ipumenenune

— B oprannueckom cuHTe3e.

— buoTormBo, 100aBKM B TOIJIMBO, MHTPEJUEHT TOPMO3HOM JKUAKOCTH, THAPABINYECKUX
JKAJIKOCTEMN.

— PactBopurenu.

— Ceippe ans mpousBojctBa [IAB, monumepoB, mecTULUAOB, aHTU(GPU30B, B3PHIBYATHIX U
OTPaBJISIIOLINX BELIECTB, OBITOBOM XUMHH.

— Hymucteie BemecTBa il naphroMepud. BXoastT B cocTaB KOCMETHYECKUX U MEAMIIMHCKHUX
CPEICTB.

— OcHOBa aJIKOTOJILHBIX HAMUTKOB, PACTBOPUTENH JIJISl 3CCEHIIUH; caXxapo3aMeHUTEeIb (MAHHUT U
T.I1.); KpacuTeb (JIFOTEUH), apoMaTu3aTop (MEHTOI).

Monexynspaas popmyna pernora COHSOH. B monekyne ¢eHoma ruipoKCHIIbHAS TPYTINA CBA3aHA
C (eHWNTBHBIM pPaTUKAIOM — OJHOBAJICHTHBIM OCTaTKOM apOMaTHYECKOTO YTIIEBOAOPO/a
Oenszona. B mpowmpbliiieHHOCTH (EHON MONy4YaroT B OOJNBIIMX KOJIHYECTBaX. DTO BEILIECTBO
MajopacTBOPUMO B XOJOJIHOM BOJE, HO XOPOILIO pacTBOPsieTCsl B ropsueid. GeHoII 10BUT.
Anpaerusibl — 3TO KapOOHUIIBHBIE COCOUHEHUS, Y KOTOPBIX KapOoHwnbHas rpymnma (C=0)
pacrosokeHa Ha KOHIE YIVIEBOAOPOAHOW uenu.brnaromaps KOHLEBOMY pPAaclOIOXKEHHUIO
KapOOHMJIBHOM TpYIIBI, CBOWCTBA albJETHAOB CWJIBHO OTJIMYAIOTCA OT CBOICTB KETOHOB,
MO3TOMY &JIbJIETUIbI U KETOHBI PACCMATPUBAIOTCS KakK JBa OT/IEIbHBIX KJlacca.

KapOoHOBBIE KHCIIOTHI — 3TO OPraHUYECKUE BEIECTBA, CO/AEpIKaIINe KapOOKCUIBHYIO TPYIITY —
COOH (ctpykTypHOE n3o6paxenue cupana). CymecTByeT HECKOJIBKO ClIOCOO0B KIacCH(PUKAIIUU
KapOOHOBBIX KHUCIIOT: MO YUCITY KapOOKCHIBHBIX TPYIII, M0 HATUYUIO KPATHBIX CBsI3€H, IUKIIOB,
OCH30IIBHBIX sIJIep, a TaKXKe MO HAIMYUIO HecTapuxX (PYHKIMOHAIBHBIX TPYNI B MOJEKYIIE.
[TepeuncnumM BakHe#mne mojakiaacchl KapOOHOBBIX KUCIOT. KapOOHOBBIE KMCIOTHI CUMTAIOTCS
C1a0bIMH, OHM JUCCOLUUPYIOT HE TOJTHOCTHIO.

VYrneBoapl — 3TO MMPOKUN KJIACC OPraHUYECKUX COCIWHEHUH, OAUH W3 BAKHEHIIMX KIIACCOB
OpTaHMKU /ISl BCEX KUBBIX CYIIECTB Ha 3eMJIe.

[Ipocreiitme yrieBojabl, MOHOCaXapuIbl — COJEpXKAaT B MOJIEKyJe KapOOHWIbHYIO TPYIIY
(ObIBatOT Kak C aibJAETHJHON TpYyNHoW, Tak W C KETO-TPYIIOoi), a TakkKe HECKOJIbKO
THJIPOKCWIIBHBIX Tpymm. Takum o0pa3oM MOHOcaxapuibsl COYETalOT B cebe CBOWCTBA Kak
KapOOHWJIbHBIX COEAMHEHWH TaK W MHOTOATOMHBIX CHHUPTOB. bojee ciokHble YTIeBOMbI
MOCTPOCHBI U3 HECKOIBKUX (OMUTOCaXapuabl, YACTHBIN Clydall — Jucaxapu/ibl) WM MHOKECTBA
(monucaxapuibl) MOHOCAXapUAOB (TOYHEE UX OCTATKOB).

AMWHBI - OpPraHUYECKUE COSTMHEHUS, TPOTYKTHI 3aMEIICHHs] aTOMOB BOoAopoaa B ammuake NH3
Pa3IMYHBIMHU YTJIEBOJOPOAHBIMU paaukanamMu. DyHKIMOHAIbHAS TPYNIONH aMUHOB SBIISETCS
amuHorpynna - NH2. Ilo uyuciy yriieBOOOpOAHBIX paauKaIOB AMHHBI MOJAPA3JEISAIOTCS Ha
NEepBUYHbIE, BTOPUYHbIE M TPETUYHbIC. a3BaHUS aMUHOB (HOPMHUPYIOTCS MyTeM J100aBlIEHUS
cypdukca "aMuH" K Ha3BAaHUIO COOTBETCTBYIOIIETO YIIIEBOJOPOJAHOTO pajuKaa: METHUJIAMHUH,
STUJIAMUH, MPOINWJIAMHH, H30MpONUIaMHUH, OyTwiamMuH U T.A. B ciydae ecnu panukaioB
HECKOJIbKO, X MepeducisioT B andaButHOM mnopsake.Oomas ¢opmyna npeaenbHbIX aMHHOB
CnH2n+3N. AToMmsl yriaepoja HaXoaaTcs B Sp3 THOpUIU3AIIIH.
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AMUHOKHCIOTHl — OpraHUYeCKHUE COCAMHEHMsI, COJEeprKallhe B MOJEKyJie KapOOKCHIbHYIO (-
COOH) u amunorpynmsl (-NH2). AMUHOKHCIOTBI — aM(OTEpHBIC COCIUHEHUS, TaK KaK OHU
colepkar JaBe (YHKIMOHAIBHBIC TPYNNbl: KapOOKCHIBHYIO, MPOSBISIONIYI0 KHUCIOTHBIC
CBOICTBA, U aMHUHOTPYIITY, HPOSBISIONIYI0 OCHOBHBIE CBOMCTBA.

A3oTcozeprKalIie TeTepOLUKIIbI — 3TO KJIacC OPraHnYeCKUX COEAMHEHUM, B KOTOPBIX aTOMBI a30Ta
00pa3yroT KOJIBLIEBYIO CTPYKTYPY B MOJIEKYJIE. | €eTepOIMKINYECKUE COEIMHEHUS OTINYAIOTCS OT
ATMUUKINYECKUX COCIMHEHUN TEM, YTO OHHM COJEpkKaT aTOMbl, OTJIMYHBIE OT YIJIEPOJA, B
KOJIBLIEBOM  CTPYKType. A3OTCOAEpKallue TeTEePOLMKIbl MOTYT OBITh €CTECTBEHHOTO
MPOUCXOXKICHHS], TAKHE KaK aJKAJOUIbl, WK CUHTE3UPOBAHBI B JIA0OPATOPUU ISl PA3IMYHBIX
MPOMBIIUICHHBIX U MEAUIIUHCKUX LEJICH.

benku (monunmentuapl) — OWMOMNOJMMEPBI, IIOCTPOEHHBIE M3 OCTAaTKOB O-AMHUHOKHCIIOT,
COCIMHEHHBIX MENTHAHBIMU (aMHUIHBIMH) CBs3siMH. OOpa3zoBaHHE OEIKOBON MaKpOMOJEKYIIbI
MO>KHO MPEACTABUTH KaK PEAKINIO MOJMKOH/ICHCAIIUH 0-aMUHOKHUCIIOT. MakpoMouieKybl OeJIKOB
UMEIOT CTEPEOPEryJISIPHOE CTPOCHHUE, HCKIIOUUTENIbHO BaXXHOE MJIsi MPOSIBICHUS HUMU
OTpeieNIeHHBIX OMOJIOTMYECKUX CBOMCTB. buypeToBas peakius — proieToBoe OKpaluBaHue mpu
JIeicTBUM Ha O€JKH CBEXEOCaXJACHHOTO Tuipokcuaa meau. KcaHntompoTemHoBasi peakuus —
JKEJITOE OKpAIIMBaHKE MIPH JICHCTBUU Ha OEJIKU KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTHI.
HyknenHoBble KHUCIOTBI — MaKpOMOJIEKYJIbl, COCTOSAIIME W3 €IUWHUL, Ha3bIBAEMbIX
HYKJIEOTHIaMH, OBbIBalOT JBYX BHUIOB: Je30kcupubOoHykienHoBas kucinora (JHK) wu
pubonykiiennonas kucnora (PHK). JIHK — 310 renetnueckuit MaTepuan, HaXOASIIUNACS B )KUBBIX
OpraHu3Max, OT OJHOKJIETOYHBIX 0AKTEPHil O MHOTOKJIETOUHBIX MICKOMUTAIOIINX, TAKUX KaK BbI
u . Hekoropeie Bupycel ucnonb3ytoT PHK, a ne /IHK, B xauecTtBe cBOEro reHeTM4ecKoro
Martepuaia, Ho 1o (pakTy OHU HE CUMTAIOTCS KUBBIMHU (IIOCKOJIBKY HE MOTYT Pa3MHOXKaTbCa 0€3
MTOMOIIIU XO0351HA).

BricokoMONEeKyIsIpHBIE COCIUHEHUSI — 9TO XHWMUYECKHE COCAMHEHUS, MOJEKYJIbl KOTOPBIX
COCTOSIT U3 OOJBIIOTO YMCIIAa MOBTOPSIOUIUXCA (TOYHO WM MPUOIMKEHHO) OMHAKOBBIX 3BEHBEB,
obJyagaromux O0JBIION MOJEKYISIPHOU Maccoil U ocoObiMu cBoicTBamu. Xumusi BMC u3ydaer
BEILIECTBA, MOJIEKYJIbI KOTOPBIX COCTOSIT M3 OTPOMHOTO YKCJIA aTOMOB, COEAMHEHHBIX MEXIY
c000i1 OOBIYHBIMU KOBAJICHTHBIMH CBSI3SIMHU.

Pa3nes O0masi u Heoprannyeckast XMMHA
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Xumuueckuit 3neMeHT. COBOKYITHOCTh aTOMOB € OJJUHAKOBBIM 3aps0M aTOMHBIX siiep. ATOMHOE
AIpO COCTOUT U3 IPOTOHOB, YUCIIO KOTOPBIX PABHO aTOMHOMY HOMEPY 3JIEMEHTAa, U HEUTPOHOB,
YHCIJIO KOTOPBIX MOXKET OBITh PA3JIIMYHBIM.

Kaxnprii XUMHYECKHH DJIEMEHT HWMEET CBOE JAaTUHCKOE Ha3BaHME W XWMHYECKHM CHMBOJ,
COCTOSIIIUNA U3 OJTHOM WJIM Taphl JATHHCKUX OYKB.

3aKOH NOCTOSIHCTBA COCTaBa SIBJISIETCS OJJHUM M3 OCHOBHBIX 3aKOHOB XMMHHU M TJIACHT, YTO B
XUMHUYECKON peakuu olmiasi Macca BEIIEeCTB, YYaCTBYIOIIMX B pEaKIIUU, OCTAETCS HEU3MEHHOM,
a UX COCTaB MOXET U3MEHATHCS TOJBKO B OTHOIIEHUH UX KOJIUYECTBA U PACIIPEICIICHHUS.

I'macur 0 TOM, 4YTO Macca BELIECTB, BCTYNAKOIUX B PEAKLHIO, paBHA MAacce BELIECTB,
00pa3yIoIMXCsl B pe3ysibTaTe peakluu. beccropHo, NaHHBIA 3aKOH CIYXHUT (PyHIaMEHTOM
peneHus 000l XUMUYECKOH 3a1aun. Macchl HCXOAHBIX BEIIECTB M MPOJAYKTOB BCeraa OyayT
onuHakoBbl. Ecnm B pesynbTare peakiuu oOpa3zyercss ra3, Bbl MOXKET€ HAWTH KOJIMYECTBA
BELIECTBA ra3a ¥ MOCYUTATh €0 MacCy. ITOT 3aKOH HE UMEET UCKIIIOUEHUH.

[Tepnoanuecknii 3axoH .M. MenneneeBa sBIsETCSI OCHOBOW COBpeMeHHOW xumuu. «CBOMCTBa
3JIEMEHTOB, a TaKke (POPMBI U CBOWCTBA COCAMHEHHH 3IEMEHTOB HAXOIATCS B MEPHOANYECKOU
3aBUCHMOCTH OT BEJIMYMHBI aTOMHOU MAacChl JIEMEHTOB).
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BanéHTHOCTh — CIIOCOOHOCTH aTOMOB OOpPA30BHIBATH OINPEICICHHOE KOJIMYECTBO XUMHUECKHX
CBs3ei, KOTOpble 00pa3yeT aroM, WJIM YUCIO aTOMOB, KOTOPOE MOXKET MPHUCOCAUHUTH WIIU
3aMECTUTh aTOM JAHHOT'O JIEMEHTA.

Pa3nuuaroT 4eThlpe OCHOBHBIX BH/1a XUMHUECKOU CBSI3H: KOBAJIEHTHYIO, HOHHYIO, METAJUIMYECKYIO
¥ BOJOPOIHYI. BaxHeilmeld xapakTepuCTUKON aToMa Mpu 0Opa30BaHUU XUMHYECKOW CBSI3U
ABIIIETCSL €r0 3JIEKTPOOTPULATENBHOCTh (D0) — CIOCOOHOCTh MPUTATUBATH DJIEKTPOHBI OT
JIPYTUX aTOMOB.

OT0 MHOTOKOMIIOHEHTHBIE TeTepodasHble CMECH pa3jIM4YHOIO arperaTHOro COCTOSHUS,
COCTOALIME W3 CIUIOIIHOW, HEMPephIBHON (pa3bl (IUCTIEPCHOHHON cpenbl), U MPEepBIBUCTON
JTUCTIEPCHOM (a3bl B BUJIE YACTHUI] Pa3IMYHOIO pazmMepa, GOpMbI U arperaTHOro COCTOSTHUSI.
JlucriepcHble CHCTEMBI B TPHPOJAE UYPE3BBIYAWHO PACHPOCTPAHEHBI W MHOTOOOpA3HBI.
[TpakTruecku ar00as peanbHasi CHCTEMa XUMUYECKUX BEILIECTB SIBISIETCS JUCTIEPCHOM.

B 3aBucumocTu 0T cocraBa M yKcia YY4aCTHUKOB PEaKLUM Cpeu BCEX XMMHUUYECKUX IMPOLIECCOB
MO>KHO BBIICTUTH 4 THIIA peaKlUii: pa3ioKeHUs, COeIMHEHUs, 3aMellleHus u oomeHa. [Ipumepsl
peakmuit: CaCO 3 = CaO + CO 2 (peakumsi paznoxenusi) 2Mg + O 2 = 2MgO (peakuus
coenunenus) Fe 2 O 3 + 2A1= Al 2 O 3 + 2Fe (peakuus 3amemienus) NaOH + HCl1 = NaCl + H 2
O. K 1aHHbBIM TUIIaM MOKHO OTHECTH HE BCE U3BECTHBIE PEAKIUU.

Karanus3 — u3MeHeHne CKOpOCTH XUMUYECKUX PEAKIUi C IOMOUIbIO KaTaIU3aTOPOB.

BewectBo, KOTOpOE H3MEHSIET CKOPOCTh XMMHUUYECKOM PEaKIMU, HO CaMO B HEW HE pacXoyeTcs.
Karanu3 ObIlBaeT MOJOXKUTENbHBIN (peakiusi YCKOpsieTcs) W OTPULATENbHBIN (peakius
3amemsieTcst). OOBIYHO KaTaqu3aTOpaMM HAa3bIBAIOTCS BEIIECTBA, YCKOPSIOUINE pPEAaKIWH, a
BEIIECTBa, 3aMeANsionue peakiuu. JlelicTBue Karaiaum3aTopa OCHOBAaHO Ha oOclablieHUuu
XUMHYECKHX CBS3€H B pEarupyroumx BeleCTBaXx.

OOpaTuMbIMH HA3BIBAIOTCSI PEAKIIMM, KOTOpPbIE B OJHUX M TE€X € YCIOBHUSX IMPOTEKAIOT B
IIPOTUBOMNOJIOXKHBIX HANpaBlIeHUsX. B ypaBHeHHMsX oOpaTMMOCTb 0003HA4YaeTcsi JBYMs
CTpelKaMH, OJJHA peaklivs Ha3bIBaeTcs MpsSMOM, a apyras — oOpatHou. [Ipumep: ypaBHEeHue
peakuuu azota ¢ kuciopoaoM: N + O 2 NO — Q; ypaBHeHue npsmoit peakuun — N + O — NO
— Q; ypaBHeHue obpatHoi peakiun — NO — N+ O + Q.

[ToHsiTHE «XMMHUYECKOE PAaBHOBECHE» OTHOCUTCS K OOpaTHUMBIM PEAKIUSAM, T. €. K PEeaKIusM,
KOTOpBIE OJTHOBPEMEHHO MPOTEKAIOT B IPSIMOM U OOpaTHOM HAINpaBICHUU:

npsiMasi peakius oOpaTHasi peaknus B oOpaTuMbIX peaknusx B Ha4aJbHBIH MOMEHT BpPEMEHHU,
KOI'la KOHIIEHTPALKs UCXOJHBIX BELIECTB BEIMKA, CKOPOCTh IPSIMON peakiiuu MakcumanbHas. 1o
Mepe YMEHbILIEHUSI KOHIIEHTPAllMH MCXOJHBIX BEIIECTB OHa yMeHbIIaercs. CKkopocTh 00paTHOI
peaxiuu, Hao0opOT, B HAYAIBHBI MOMEHT MUHUMAJIbHA M YBETUYUBACTCS 110 MEpe HAKOTICHUS
MPOAYKTOB MPAMOI peakiuu. Uepe3 HEKOTOPOe BPEMs CKOPOCTh MPSIMOM PEAKIMU CTAaHOBUTCS
paBHOM CKOPOCTH OOPATHOM peakuuu.

DJIEKTPONIUTUYECKON JMCCOLMANMEN Ha3bIBAlOT IIPOLECC, B XOAE€ KOTOPOTO MOJEKYJIbI
PacTBOPEHHOTO BELIECTBAa paclajgaloTcs Ha HWOHBI B pe3ylbTaTe B3aUMOJCUCTBUS C
pactBoputeneM (Boabl). Jluccommamus SBISIETCS 0OpaTUMBIM TIporieccoM. Jluccormarnus
00ycIaBIMBAaeT HMOHHYIO NPOBOAMMOCTb PACTBOPOB 3JEKTPOJIUTOB. YeMm Ooiblie MOJEKYI
BElIeCTBa pacajaeTcs Ha HOHbI, TEM JIy4llle OHO MPOBOJUT JIEKTPUUYECKUH TOK U sIBIIsieTcs Ooliee
CHJIBHBIM JJIEKTPOJIUTOM. B o0IieM Bujae mporecc 3IEeKTPOIUTHYECKON TUCCOIHALUNU MOXHO
MPEJICTaBUTh TaK:

KA 2 K+ (katuon) + A- (aHHOH)

NaCl 2 Na+ + Cl-

IMuapomms (rped. hydor - Boga u lysis - pa3pyiieHne) - mpoIecc pacuieryieHus: MOJIEKYJ CIIOKHBIX
XMMHUYECKHUX BEILECTB 3a CUET PEAKLUU C MOJEKYJIAMH BOJIbI.

B xumum, Kak U B )KU3HH, pa3pylIacTcs Yaile BCEro HECTOWKOoe U cinaboe (CTOWKOE W CHIIbHOE
BBIJICP’KUBACT yAap).

34. Heopranndeckue COEIWHEHHUS MO COCTaBy JAENATCSA HA JABE OOJbIIME TPYIIBI — MPOCTHIE U

CJIOXKHBIC. HpOCTBIe BC€IICCTBA COCTOAT M3 aTOMOB OJHOI'O XHWMHUYECCKOI'O OJICEMCHTAa H
noapa3aciIsAroTCAa Ha METAJIJIbl, HCMETAJLJIbI, 6HaFOpO,HHBIe ra3pl. CIIOJKHEIC BEIISCTBA COCTOST H3



35.

ATOMOB, XUMHWYCCKU CBA3AHHLIX APYT C APYTrOM. CIoHbBIE HCOPraHNYCCKUC BCUICCTBA IPUHATO
JIENTUTh Ha CIIEAYIOIINE BaXHEUIINE KJIACCHI: OKCHUJIbI, OCHOBaHUS, aM(OTEPHBIC THAPOKCHIBI,
KHUCIIOTHI M COJIH.

Knaccugukaius mo Ka4yecTBEHHOMY COCTaBY, B KOTOPOH B 3aBUCHMOCTH OT COJICPKAIIAXCSI
aTOMOB B MOJICKYJIC, MOXHO BBIACIUTL CJICAYIOIIUC TPYIIbl OPraHU4YCCKHUX BCHICCTB!:
VYTIeBOAOPOABI — COCTOST M3 aTOMOB yriiepoaa u Bogopoaa Oomas ¢popmyna: CxHy

OcHOBHasl 4acTh YIJIEBOAOPOJOB B TMpUPOJEC 3eMIM BCTpedaeTcss B Chipoil HedTu. Taxxke
TJIABHBIMH HMCTOYHHKAMH YTJIEBOJIOPOJIOB SIBJISIOTCSI TPUPOHBIN, CIAHICBBIA W TTOMYTHBIN
HE(TSAHOM ra3, yrojib, TOpd, TOPIOYNE CIAHIIBI.

VYTaeBOAOpOAbl MPHUMEHSIOT B KA4eCTBE HCXOJHOTO CHIPbS B IMPOU3BOJCTBE CaMBIX
pa3H006pa3HHx U BAXHBIX JIA YCJIIOBCKAa BCUICCTB U MATCpUATIOB (HJIaCTMaCCbI, Kay4yKH,
BOJIOKHA, IUJICHKH, MOIOIIME CpPEICTBA, JICKApCTBA, KPACUTEIH, CTPOUTEILHBIE W TOpIOYe-
CMa304YHbIC MAaTCpUAIBl U T.I[.). K ocHOBHBIM TuIIaM YIJICBOAOPOAOB OTHOCAT: aJIKaHBI,
[UKJIOAIKAHBI, JIKCHBI, TUKJIOAIKCHBI, AJIKaIUCHBI, aJIKUHBI  apPCHBI.

36. MeTayuibl — rpymnma 3J€MEHTOB, B BHUJE IMPOCTHIX BEIIECTB, OOJIAAIONINX XapaKTEPHBIMH

37.

38.

METAJUIMYECKUMHU CBOMCTBAMH, TAKMMH, KaK BHICOKHE TEIUIO- U JICKTPOIPOBOTHOCTb

Koppo3usi MeTa/iioB — paspyleHre MeTaJJI0B BCIICACTBUE XUMHUYECKOTO WITH
ANEKTPOXUMHUYECKOTO B3aUMO/ICHCTBUS ux C KOPPO3HOHHOH cpenoi. st
porecca KOPPO3UM CIEAYET MPUMEHITh TEPMHUH «KOPPO3HOHHBINA MPOIIECC, a IS Pe3ysibTaTa
nporecca — «KOPPO3MOHHOE paszpylieHue». [loa Koppo3Hei MOHUMAIOT MPOUCXOAAIICEe Ha
MOBEPXHOCTH JIEKTPOXUMHUECKOE WIIM XUMUIECKOE pa3pylIeHue METAIUTMYECKOTO MaTepHara.
DAeKTpOIU3 — (PHU3MKO-XMMUYECKUH MPOIECC, COCTOSIUN B BBUICJICHUM Ha 3JIEKTPOJax
COCTaBHBIX HacTeu paCTBOpéHHLIX BCIHICCTB MJIM APYIrux BCHICCTB, SABJIAIONIUXCA PE3YJIbTAaTOM
BTOPUYHBIX PEAKIUN Ha 3JICKTPOJaX, KOTOPBI BO3HUKACT MPH MPOXOKICHUU AIICKTPHUECKOTO
TOKa 4epe3 pacTBOp JMOO paciiaB 3JIEKTPOJIUTA. DJIEKTPOJIM3 SIBISECTCA OAHUM M3 JTYUIIHX
CI0CcO00B 30JI0YEHHS WU TIOKPBITHS METalllIa ME/IbIO, 30JI0TOM.

39. HeMmeTamnel — BelecTBa, 00MaLaroOIe HEMETAINIMUECKUMH CBOMCTBAMM M HAXOIAILIMECS B

IIpaBOM BCPXHEM YIIIy Ta6J'II/II_U>I MeHI[eJ'IeeBa. OTKpHTI/Ie HEMCTAJUIOB  ITPOU3O0ULIO
CPaBHUTCIBHO HCAABHO, B OTJIMYHU OT MCETAJIJIOB, KOTOPBIC M3IaBHA M3BCCTHBI YCJIOBCKY. B
HAaCTOAICEC BPEMS OTKPBITO 22 HEeMETaJINYECKHUX DJIEMEHTA.

40. HemeTayutel — TIPOCTBIC BEIIECTBA, HE TMPOSIBISIIONIMNEC METALUTHICCKUX CBOMCTB, WMEIOITUE

Oosnb1I10€ CPOJICTBO K 3JIEKTPOHY, BBICOKHE 3HAYEHUs OTHOCHUTEIIBHOU
AIEKTPOOTPHUIATEIHHOCTH, CTIOCOOHBIE MPOSBIATH OKUCITUTENbHBIE CBOKMCTBA. OKUCIUTEIbHBIE
CBOMCTBA — CIIOCOOHOCTH aTOMa MPUTATUBATH K ce0€ dTIEKTPOHBI.

41. Oprannyeckue KUciaoThl — OpraHUYeCKHEe BEIIECTBA, MPOSIBISIIOIINE KUCIOTHBIE cBolcTBa. K

HUM OTHOCSTCS KapOOHOBBIE KHCIIOTHI, cojepkaiiue KapOokcuiabHyto Trpynny -COOH,
cynb()OHOBBIE KHCIIOTHI, coaepkaiiue cyabdorpymmy -SO 3 H u Hekotopsie npyrue. CambiMu
W3BECTHBIMH OpPraHWYECKMMH KHUCJIOTaMHU SBJSIOTCS YKCYCHasl, JIMMOHHAs, MOJIOYHas,
MypaBbuHasi, OCH30MHas, 1[aBeneBas u sonouHas. Heopranndyeckue (MUHEPAIbHBIC) KUCIOTHI
— HEOpPraHWYecKHe BeIeCTBa, 00JalarolMe KOMILIEKCOM (DHU3MKO-XMMUYECKUX CBOMCTB,
KOTOpBIE TIPUCYIIN KUCIOTaM. BemecTBa KHCIOTHOW MPHUPOIBI U3BECTHBI JJIST OOJBIIMHCTBA
XUMHAYECKHUX 3JIEMEHTOB 33 CKJIIOUEHUEM IIETOYHBIX U MIENTOYHO3EMETbHBIX METAIIOB.

42. TunmaHoe aM(OTEPHOE COCIMHEHHWE — BOJAA, KOTOpas HE3HAYUTEIHHO JWUCCOIMUPYET: U B

MPUCYTCTBUM KHUCIIOTHI BeleT ce0s Kak ocHoBaHHWe (mpuHumaer H +), a B mpucyTcTBUH
OCHOBaHUSl — Kak kuciota (otgaer H +). B oprannyeckoil XuMuu TUNUYHBIE aM(OTEpHBIE
COEMHEHUS — aMHMHOKHUCIIOTHI, o0mias ¢GopMyna KOTOPHIX A a-aMHHOKUCIIOT TaKoBa:
HmenHo aM(OTEpHOCTh AMUHOKHCIIOT O0YCIIOBIMBAET UX HAUOOJIEe XapaKTepHble CBONCTBA.
Cpenu HEOpraHMYECKHX BEIIECTB aM(OTIPHBIMU SBISIOTCS OKCHUABI M THUAPOKCHIBI II3-
sieMeHToB. Hampumep: OKCHABI M TMAPOKCUABI IIMHKA, ATIOMHHHA, OCpUILIUS U APYrHX
JJIEMEHTOB, a TaK)Xe€ OKCHIBl W TUAPOKCHIBI HEKOTOPHIX J3-DJIEMEHTOB. AMQOTIPHBIC
COEAMHEHUS] B PEAKIMU C KHUCIOTOW BEOyT ce0sl KaK OCHOBaHMs, B PEaKUUU C OCHOBAHMSI
BBICTYHNAIOT B POJIM KUCIIOT.



43. T'eHeTHUEeCKUM HAa3bIBAIOT PSAJ BEIIECTB IMPEICTABUTENEH pAa3HBIX KJIACCOB, SIBISIOIIUXCS
COCAMHEHUSIMH OJIHOI0 XHMMYECKOI'O HJIEMEHTA, CBA3aHHBIX B3aUMOIIPEBPAILEHUSIMH U
OTPAXKAIOIMIKX OOITHOCTH MPOUCXOXKICHHS STHX BEIIECTB WM UX I'CHE3HC.

44. B Hactosllee BpeMs XMMHUYECKOE IPOM3BOJACTBO SBISAETCS OJHOM M3 BENyLIMX OTpaciei
TSKEJION NPOMBILUIEHHOCTH, UIPAET OrPOMHYIO pOJIb B CEIBCKOM XO34MCTBE, PAa3BUTUU
IIPOU3BOIUTENIBHBIX CUJI M B 00ecrieyeHun norpedHocreit obmectsa. [Ipoaykius, Belltyckaemas
XUMHAYECKOH MPOMBIIUICHHOCTBIO OY€Hb pPAa3HOOOpa3Ha M BKIIOYACT B €e0S HECKOJBKO
JECATKOB ThICSIY PA3IMUHON MPOAYKIUH.

45. OcHOBHas 11eJIb XUMHU3AINH CEIbCKOT0 X035iCTBa — 00ecreyeHne pocta Mpou3BOJICTBA,
yJy4llIeHHe KauecTBa U MPOJUIEHUE CPOKOB COXPAHHOCTH CEJIbCKOXO35ICTBEHHON MPOAYKIIMH,
noBbIIeHUE 3()(HEKTUBHOCTH 3EMIICACTHS U )KUBOTHOBOJICTBA.

46. JlekapcTBa, KOCMETHKa, OBITOBAas XUMMs, MHOIME IHIIEBble J00AaBKM, BEIIM IEPBOil
HEOO0XOAMMOCTH — BCE 3TO MOJIYYEHO C MOMOIIBI0O XUMHUYECKUX BEIIECTB U UX peakiuid. Pomib
9TOM HayKH OOJIbLIEH YacThIO MOJIOKUTENbHA. W M GECKOHTPOJIBHOE €€ HCIOIb30BaHUE B
OTpacisiX NOTPEOUTEIHCKOTO PHIHKA MOYKET HAHECTH BPE/I.

6.4 Ilpumepsl TeM KeiicoB
1.IloTensienne KIMMATA H BHICBOOOKIeHIE rA30BbIX THAPATOB CO IHA OKeaHa.
[IprunHa - BBICBOOOXKICHHE METaHa U3 ITTyOMHHBIX CIIOEB C MOPCKOTO AHA. DTO MOXKET IIPUBECTH K
KIMMaTHYeCcKOl KaracTpode, MmpeaynpexaaoT yuensle. Kak paboraer 310 «pyxbe», MU KaKHX
YCIJIOBUSIX OHO MOXKET «BBICTPEJINTB)» U K KAKUM ITOCIIEICTBHUSIM 3TO IIPUBEIET, laBaiite pa3orparThesl.

- Otkyna ke BO3HMKaeT NapHUKOBbIN 3¢ exT?
- MeranruznpatHoe pyxbe - Hay4Hasi THIIOTE3a O Pe3KOM U3MEHEHHH KJInMaTa?
- HaiiguTe u npoananu3upyiite npupoaHble KaTacTPOQbI

- Kakue «+» u «—» Bl BUAUTE?

2.byaymue MaTepuaJbl 1J151 aBUA-, MAIIIMHO- U TPUOOPOCTPOEHHUS.

Marepuanbsl ¢ yTy4ylHI€HHBIMH 3KCIUTyaTallMOHHBIMH CBOMCTBaMH, BBICOKOIIPOYHBIE M INPU ITOM
JIETKWE, YCTOMYHMBBIE K U3HOCY, JABJICHHUIO U PA3JIMUYHBIM BUIAM H3JTy4€HUs, HY>KHBI IJI1 Pa3BUTHS
MPAKTUYECKH BCEX OTpaciieil SKOHOMUKH. Hampumep, B CyJ0- U MalIMHOCTPOSHUH BOCTPEOOBAHBI
JIETKWEe W W3HOCOCTOMKHME MaTepualibl, HEOOXOIWMBbIE ISl CO3JaHHUS DJIEMEHTOB OOIIMBKHU
KOHCTPYKIIMH. BemyTrcs pa3paboTku 17 aBUAIIMOHHOM M aBTOMOOWJIBHON MPOMBIIIEHHOCTH,
HalleJICHHbIC HA YMEHBIIICHUE Beca JIeTajeil Py OJJHOBPEMEHHOM COXPAaHEHHH TIPOYHOCTH KOpPITyca
U €r0 YacTeil, CHUKEHHS pacxojia TOIUIMBA, YIyUIIeH!S Ka4eCTBa aBTOMOOMIIBHBIX KPACOK M Maced.

- Haiigyt nu cBoe mpuMeEHEeHHE HaHOAIMasbl, KaK YIJIEPOJIHBIE MATEPHUANbl CO CTPYKTYPOM
ajgMasa M XapakTepHbIM pa3MepoM Kpuctaumra 10 10 am?

- Ilpumenenue yrnepoansix HaHoTpyook (YHT)
-  DynnepeHbl — XUMUYECKHE COSTMHEHUS — IPUMEHEHHE B METUIIHE

- Haiinute nononmHuTENbHYIO MH(GOpPMAIMIO O NPUMEHEHWHM HOBBIX MaTepHajOB B aBHa-,
MAaIIMHO- U TPUOOPOCTPOCHUH

3.HoBble MaTepuabl JJIsl COJTHEYHBIX OaTapei.
O®uzuku u3 cankT-nerepoyprekux UTMO u AndepoBckoro yHUBEpCUTETa BMECTE C UTATbIHCKUMU
KoJIJIeTaMH  pa3paboTajii TaK Ha3blBa€Mble IIE€POBCKUTHBIE COJHEYHBIE 3JIEMEHTHI, KOTOpbIE
NOBBIIIAIOT 3(PPEKTUBHOCTh CONMHEUHBIX OaTapel, pacckazanu PMA Hosoctu B Munucrepctse
HaYK{ U BBICIIEro oOpa3oBanus. [lo MHEHHIO CHIEIMANTHMCTOB, MTAHENN U3 TIEPOBCKUTA B 0003PHMOM
OyaylieM MOTyT 3aMEHMTb NPHUBBIYHbIE KpeMHUEBble. OHU JJOBOJIBHO IPOCTHI B M3TOTOBJIEHUU U
CHOCOOHBI BBIPa0aTHIBATh TO K€ KOJUYECTBO AJIEKTPOIHEPTUHN C TOM HKe TIIOIIAIH.

- Hcnonp3oBaHue conHevHbIX OaTapeit



- Kakwue BemiecTBa UCMONB3YIOT AJI MPOU3BOJICTBA OaTapeii?
- XapakTepuCTUKA raJIOT€HUIHBIX IEPOBCKUTOB
- Kakue «+» 1 «—» BBl BUUTE UCIIOJIB30BAHUS COJTHEUHBIX OaTapeit

- Takwue conHeuHbIe OaTapen MOTYT OBITH 0OJIee JACIIeBBIMU, THOKUMHU U SKOJIOTHYHBIMH, YeM
TPaAUIMOHHbIE KPEMHUEBBIE?
4.JlekapcTBa HA OCHOBE PACTUTEJIbHBIX MIPENaPaToB.
JlekapcTBeHHBIE CpEACTBA PACTUTEIBHOTO TMPOMCXOXKIEHUS SBJSIOTCS BOCTPEOOBAHHOW Ha
OTEUECTBEHHOM (hapMarleBTHUECKOM PBIHKE MPOAYKIHUEH, O YeM CBHUJACTEIHCTBYET MOCTOSIHHO
MIPOTEKAIOLIUI MTPOLIECC UX PETUCTPALMU U IEPEPETUCTPALIIH.

- CoBpeMeHHOE COCTOSIHME BONpOca KIacCH(PUKAMM M CTAaHIAPTH3AIMU JIEKapCTBEHHBIX
¢dopm B PDO?

- CoBpeMeHHbIE TpeOOBaHUS K KauyeCTBY JIEKAPCTBEHHBIX CPEJICTB  PACTUTEIBHOIO
IIPOUCX 0K ICHUS

- PaCCManI/IBaeTC JIM BBl PACTUTCIIBHBIC IMpPCraparbl A JICUCHUA 3a00JICBaHUM KakK
AJIbTCPHATUBY cuaTeTnueckuM? B gyem ux HpeI/IMy'H_IGCTBO?

- 3HAKOMBI JIU BbI C JIEKAPCTBEHHBIMU CPEJICTBAMU Ha OCHOBe pacTeHuil? Kak onu paboraror,
KaKoB MX MexaHu3M jeiictBusa? EcTh nu nokazarenbHast 0a3a U KIMHHYECKHUE UCCIIeI0OBAaHUS
Ha 3Ty TeMy?
5.XumMHn4Yeckue 3JIeMEeHThI B )KM3HH YeJI0BeKa.
B opranmszme uyenoBeka OOHApYXEHO 86 XUMHUYECKHX OJJIEMEHTOB NEPUOJUYECKON CHCTEMBI
MenpeneeBa, KOTOpbIe MOCTOSIHHO MPUCYTCTBYIOT, U3 HHUX 25 HEOOXOAMMBI JUIsi HOPMalbHOMN
KU3HEACITENBHOCTH, 18 M3 KOTOphIX a0cot0THO, a 7 moJe3Hsl. [Ipodeccop B.P. BunbsiMc HazBan
WX dJIEMEHTaMU KU3HU.

- B cocraB BCIICCTB, YYACTBYIOIINUX B PCAKIUAX, CBA3AHHBIX C JKU3HBIO KJICTKH, BXOAAT BCC
HN3BCCTHBIC XUMHUYCCKUEC 3JICMCHTHI, OOJILIIIMHCTBO M3 HUX 3TO ...7

- Kak OTpaXXaCTCA HEAOCTATOK MUTATCIIbHBIX BCIICCTB

- Kakue «+» u «—» BB BUIUTE €CIIN 6y21€T N30BLITOK MIIH HEOOCTAaTOK XUMHNUYECCKUX BCIIIECTB B
OopraHu3Me yejaoBeka?

- HpeI[J'IO)KI/ITe palroOH NMUTAHUA OJIA 6aHaHCI/IpOBaHHOFO COJACPpIKaHu BEUICCTB

6.Bonoponnas JHepreTuka.

PazButne «3enéHoil» HSKOHOMMKH, COKpalleHue o0bemMa noTpedieHus HedTenpoayKTOB
00ycIaBIMBAeT aKTUBHOE pa3BUTHE BOJAOPOAHOM SHEPreTUKHU BO BCEM MHUpPE. DKCIEPThl CUUTAIOT,
YTO YKC€ B HCAAICKOM 6y,21yHICM 9TO MO3BOJIUT AOCTHYDb 3KOJOTHUYCCKHU YHUCTOTO IMPOU3BOACTBA U
TpaHCHOPTUPOBKH. Ha ceronHsnHuil IeHb BOAOPOAHBIE CTPATEIUN YTBEPXKIEHBI y)Ke B 26 cTpaHax
MHpa. Pa3BI/IBaIOH_[I/IeC$I M Pa3BUTBIC TOCyaapCTBa 3aMHTCPECOBAHBI BO BHEAPCHHWH BOJOPOJa KakK
OCHOBHOT'O MHHOBAIIMOHHOTO BHJA ToruuBa. [loaToMy yxe ceifuac co3aaHo GOJbIIOE KOJIUYECTBO
IMUJIOTHBIX MMPOCKTOB JIA MacIITaOHOTO IMPOU3BOJACTBA BOJOPOJa BO MHOTHX CTpaHax MHpa.

- Hccnenyiite Bompoc — Kakue cymiecTByHOT CIMOCOOOB IMOJyYEHHS BOJOPOJA IS HYXKII
JHEPreTUKU

- Omnpenenute OCHOBHBIX TOTpeOUTENEH BOIOPOIa
- CocTostHuEe BOIOPOAHOM 3HEpreTuku B Poccun?
- KuroueBbie mpoeKThI MO MPOU3BOACTBY BOJ0poia B Poccuu

- IlepcnexkTuBBI pa3BUTHS BOLOPOIHON SJHEPIETUKH
Keiic Nel. «BogopoaomoOuan — mar B Oyayiuee»



Atomo6uin Honda FCX Clarity Ha BOZOpPOIHBIX TOTUIMBHBIX 3JIEMEHTAX €3]IAT 0 JoporaM EBponsr
¢ 2009 roma. B 2011 rony Honda npucoeauHmiach kK €BpONEHCKOMY MapTHEPCTBY AKOJIOTHIHOM
sneprun (Clean Energy Partnership), mocnme dwero BbIBeda Ha NEpBbI IUIaH IMPOU3BOACTBO
9KOJIOTUYECKH YUCTBIX aBTOMOOMIIeH. A Ha [Tarom MockoBckoM MexmyHapoiHOM aBTocaiione BA3
IIPEJICTaBUII CBOIO HOBUHKY «Jlama-AHT3m» ¢ OauioHaMu BOJIOPOAA U KUCIOPOIa.

- Ilouemy MHOTrHE aBTOMOOMIIbHBIE KOMITAHUH pa3padaThIBAIOT aBTOMOOWIIN, paboTaroImuye Ha
BOJIOPOJITHOM TOILIUBE?

- Kak BeIxutonHbIe Ta3pl aBTOMOOMIIEH, pabOTAIONIMX HA YIIIEBOJAOPOJIHOM TOIUIHBE, BIUSIOT HA
3/7I0pOBBE YesIoBeKa?

- Kakune «+» u «—» Bbl BUAMTE y BOJOPOIOMOOUIIEH?
- Haiigure nonoaHUTENbHYIO HHPOPMAIHIO 00 UX YCTPOMCTBE.

- Ecnu B Bamieil ceMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJICUUTAMTE, CKOJIBKO
IpUOIU3UTENBHO JINTPOB OCH3MHA, ra3a U KaKOH MapKH UCII0JIb3YETe €KEHEBHO.

- Kakue BeniectBa M B KaKOM KOJMYECTBE MOTYT HaXOJIUTHCA B BBIXJIONHBIX ra3axX BalllUX
aBTOMOOMIIEN?

Keiic Ne2. «XJ10p B )KM3HH YeI0BEKa»
B fnonmn oO0benuHEHHBIMU CWiiaMu HalmoHATLHOTO WHCTHUTYTA 3J0poBbs H IIpedekrypHOTro
yauBepcuTeta CUA3yoKH OBbLIO MPOBEIECHO HUCCIEI0BAaHUE. YUYCHBIC BBISICHHUIIN, YTO €CTECTBEHHBIC
OpraHMYECKHE BEILECTBA BCTYIAIOT B PEAKILHUIO C XJIOPUPOBAHHOM BOJOW M3-1IOJ KpaHa, o0pasys
ONacHbIE COCIMHEHMS], KOTOPbIE MOTYT CIYKUTh IPUYMHOU paka. Takue COeITMHEHUS] HAa3bIBAIOTCA
MX, To ectb «MyTareH ukc» uinu «Hen3BecTHbI MyTareH».
[Tpennoxute crnocoObl YMEHBIICHHS SIIOBUTOTO BIMSHUSA XJIOpPa B MHUTHEBOM BOJE Ha OpraHU3M
YeJI0BEeKa.

- MHcxona w3 cBoel KU3HEHHOW MpPaKTHUKW, TPUOIU3UTEIBHO pPAacCUUTAMTE, CKOJIBKO
XJIOPUPOBAHHOMN BOJBI Bbl UCIIOJIB3YETE B TEUEHHUE JHSA U JUIS KAKUX LieJei?

- Kakue opransl yenoBeka 60JblIe BCETO CTPaJaloT OT BO3AEUCTBHS XJj10pa?
- Kaxk Bmuser XJIOpHUpOBaHHAad BOJAa Ha YCJIOBEKA ITPU KyHaHI/II/I?
- HaiiguTte nonoaHuTenpHy0 HHPOPMAIIHIO O 3aMEHE XJIopa IpU 00€33apa’kuBaHuU BOJIBI.

- Hccnenyiite paznmuyHbie TOBapbl OBITOBOM XMMHUM B CBOEM nome. CocCTaBbTE CITHCOK
XJIOpCOAEpKAIINX COeAUHEHNUH, YKa)KUTE Mepbl 0€30I1aCHOCTH IIpU paboTe ¢ HUMHU.

Keiic Ne3. Meran
[ToBbIIEHHE KOHIIEHTPAIMA HEKOTOPBIX Ta30B B aTMOChepe MOXKET NMPHUBOAHWTH K TI00aTbHOMY
MOTEIJICHUIO - TaK Ha3blBaeMOMY «IapHUKOBoMY 3ddekty». [loxanmyil, Hanbonee BaXKHBIMU
«mapHUKOBbIMH TazaMu» sBIAOTCS CO2 m CHs. MeTtan BO3HHMKaeT Tpu aHa’poOHOM (T. €.
MPOUCXOJAIIEM B OSCKUCIOPOIHON Cpejie) pacmaje OPraHUYECKUX BEIIECTB; My3bIPhKU METaHa
o0pa3ytoTcsi B OOJOTUCTBIX MECTHOCTSX, 3@ 4YTO OH TMOJY4YMJ Ha3BaHHE «OOJOTHBIM rasy».
3aroruieHHbIe oSl (HallprMep, PUCOBBIC TIOJIE BO BPEMsl CEBa) SBISIOTCS UCTOYHUKOM OOJIBIIOTO
KOJMYEeCTBAa MeTaHa. J[pyrMM HCTOYHMKOM MeETaHa SIBJISSIOTCS JKBAYHBIC JKMBOTHBHIE, TaKUE, KakK
KOPOBBI, OBIIBI M KO3bI, MHIIEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pazom s
nepeBapuBaHUs TPABSIHOW MHUIIM: KOHEUHBIE MPOAYKTHI MeTaboau3Ma CoAepKaT MEeTaH, KOTOPBIN
BbIZIeTIsIETCST B aTMocepy. DTO MPHUPOAHBIN MPOILECC, XOTS KOIUYECTBO OMAIIHUX KUBOTHBIX
3aMEeTHO BBIPOCIIO 3a MOCJIEIHUE JIBa CTOJETUs. bonee Toro, coctaB KOPMOB CYILIECTBEHHO BIUSET HA
KOJINYECTBO 00pa3yIolerocst MeTaHa.

- CdopMynupyiiTe TUIIOTE3Y BBIACICHUS METaHA JTIOIbMHU.
- Kak xonnuecTBo MeTaHa, 3aBUCUT OT KOJMYECTBA HACEJIICHHUS TIIIaHEThI?

- Uro sBAsSETCS UICTOYHUKOM BbIJIEJICHHS] M€TaHa B aTMochepy?



Keiic Ne 4.

B nauane XIX Beka B AHIJIMH CTAJIM MOJHBIMU IUJIAIIM U3 BOJJOHEIIPOHUIIAEMOM TKaHU, Ha3bIBAEMbIEC
MaKHUHTOIIAMU. DTO HA3BaHWE OHM TOJYYWIM B YECTh aHTIIMACKOrO XMMHKa U u3oOperatens Y.
MakuHTOII1a, TPEJIOKHUBIIETO MPONMUTHIBATH IJIAICBYIO TKAaHh PACTBOPOM HATYPAJILHOTO KaydyKa.
OaHako Ha COJHIE TaKWE TUIAIM CTAHOBWJIMCH JIMIIKUMH, @ B MOPO3HYIO MOTOAY — JJOMKUMH. DTH
HEJIOCTaTKW YCTpaHWJI ApYyrou Beiparontuiics anrimuanuH Y. Uyapup. [louemy mamieBasi TKaHb
HMeJla TAKHE HEeJOCTaTKU.

- IIpemnoxute criocod ycrpaneHus ux, mnoBTopus otkpeitue Y. ['yapupa.
- Kak Ha3bIBaercs 310 coeuHeHME?

- Hanmmmute cTpyKTYpHYIO ()OPMYILY 3TOTO BEIIECTBA.
Keiic NeS «HenonpaBumasi omuoka»
B ¢pupme TOO «Kackan-2» npu 3akauke raza B 0aJijIoHbl, HEe 100aBUIM BEIIECTBO, KOTOPOE MPUIAeT
3amax JoMalIHeMy ra3y. I'a3 OblI 10CTaBiIeH B OJHY W3 KBapTUP U NPHU 3TOM OAJUIOH IPOITyCKal.
Yepes cyTKH Bce KUIIbIIBI OKA3aJIMCh B OOIbHULIE

- Hwmeer nu npupoAHbIi Ta3 npomnax u OyTaH 3amax?

- Kakyo HemomnpaBuMyro OIIMOKY COBEPIIWIIA PAOOTHHKHM Ta30BOM CTAHIUM TPU 3aKAYKe
OBITOBOTO ra3a?

- Kakoe BemiecTBo npuaaer 3amnax JgoMamiHeMy razy?
- Mosxker 11 00OHsSHUE YeTIOBeKa yJIOBHUTH ra3 6e3 3amaxa?

- Kakum HpI/I60pOM MOKHO J0Ka3aTb NPUCYTCTBUC I'a3da B KBAPTUPE, €CJIN OH 0e3 3amaxa?

6.5 Pemenue 3a1a4
3amaua 1. OTBeT: 28T.
3amauva 2. OtBeT 17, 61
3amaua 3. OtBert: 2,34%
3amaua 4. OtBet:77,%
Bagauda 5. OtBeT: 51 My BoAbI U 9 T BelecTBa
3amada 6. OtBet: 240 1.
3amauga 7. OTBeT:
3amada 8. OTBeT:60T.
3amaua 9.0T1BeT34,4r.
. 3amaya 10.01BeT:339,33 k/Ix
. 3amauga 11.01BeT: 59.54 1.
. 3agaya 12.01Bet: 2Ca+ O2 =2CaO+ 1270 xJIx
. 3agada 13. OtBer: 132,51
. 3agaga 14.01Bet:301
. 3agada 15. OtBeT:297570
. 3agada 16.0t1BeT:13.2857.
. 3amaua 17.0tBeT: m HCOOH= 3,942r; m=CH3z+ COOH=6, 8581
. 3agaua 18.01BeT:
. 3agada 19. OtBetr: C2HeO2-OTHICHT INKOIE
. 3agada 20.0t1BeT:33,671
. 3amaua 21. OtBet: 5 Mmons(CO) 3anumarot V 11.251, 56r CO 3aitmyt 44,8 n
. 3amaua 22. OtBet: 4VI1 b o3navaer — 4 nepuon, VI rpynmy noGo4HYIO MOATPYIY;
.4VIII b o3nauaet- 4 nepuon VIII rpynma nobounas moarpymma; 61 b — 6 mepuon 1 rpymnma
noboyHast noarpymnma; 611 b- 6 nepuon Il rpynna noboynas moArpyma.
. 3amaua 23. OtBet: Burne6 u lleene oonapyxun okcanar kanpuus CaC204
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25.

26.
27.
28.

29.
30.

31.

32.
33.

34.
35.
36.
37.

3agaua 24.0t1BeTr. HekoTopble COMHM, JIETKO OKHUCIAIONIMECS XJIOPOM, KaKOBBI: KHCJbINA
cepuucrokucinbiii Hatpuit NaHSO3, cepnoBarucrokucisiii Hatpuil Na2S203, cepHucTbie
COEMHEHUS KaJIbLus, IByXyiopucToe 01080 SnCl2 u ap.

3amaua 25. Otet: A- 9,28 x/lx

3amaua 26. OtBet: B) kapOoHat Kanusi.

3amaua 27. OtBet. b) 3-metun-2-stunbyren-3-oBas kuciora; B) 2-metnin-3-3TundyTen-3-oBast
KHCJIOT.

3anaya28. OtBer: Macca MOJIy4eHHOIO OKCHJla MarHus paBHa 60r, TUIl peakliuy COEIUHEHUS.
3amaua 29. Oteet: 2Al + 3Cl; — 2AI1CI3; Al + 02— ALO3;  2Al + 35— ALLS3; 2Al+
3lh— 2Al I5;

3amaua 30. OTBeT: a) MOHHAas; O) KOBAICHTHAs HEMOJSApPHAs; B) MOHHAS; T')KOBAJCHTHAs
MoJIIpHasl.

3amaua 31.0t1Bet: GeO2; Ge(OH):

3anaga 32. Oter: ['epmanuii HanOounbiee cX0ACTBO OyIE€T UMETH CO CBUHIIOM, TaK KaK OHU
HAXOJATCS B OJHOW TpYyIIEe MEePUOIUYEcKOol cucTeMbl. HauMeHblee CX0ACTBO C KaAMHUEM,
MTOCKOJIbKY y KaJIMHsI MaKCHMallbHas CTETEHb OKHUCJICHUS +2,
y repMaHus, CBUHIIA U radHus +4.

3amaua 33.0t1Bet: CUCl+ 2KOH — Cu(OH)2 + 2KCl, Tun peakiuu ooMeHa.

3anaua 34. OtBer. 134.4 n

3agayva 35. OtBert:2, 125 r. coyu noJBepriach pa3ioKeHHUIO

3amaua 36.0tBet:I'maponu3y Oyxmer moasepraThest coib B)NapS. Cynbdua HaTpus — COIb,
oOpa3oBaHHasi CHJIbHBIM OCHOBaHHEM M CJA0OW KHCIOTOM, MOJABEPraeTcs TUIPOIU3Y M0
annony: S+ HOH 2 HS "+ OH ~;

2Na++ S* + HOH 2 Na+ + HS "+ Na+ + OH —

Na,S + HOH 2 NaHS + NaOH I'uaponus o aHnoHy, cpefa ImeaodHas, JIJAKMYC OKPacUTCs B

CUHUHU I[BET.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

3amaua 37.01BeT: kucnas conb-CaH2PO4+ ; kucnotnsiit okeua-CrOs+ ; nerydee BoJOpOAHOE
coennHeHneNHs+

3amaua 38. OtBer: 4 — ruapokcua jutusa-LIOH; 1—xucnas comb-Ca(HS); 6-
HecosieoOpazyronuit okcua-CO

3amaua 39.0t1Bet: OcymecTBuTh mpeBparieHus: Ca — CaO — Ca(OH)2 — Ca(NO3)

2Ca+ 02 =2Ca0

Ca0 + H20 = Ca(OH)2

Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20.

3anada 40. OtBer:

1) Na.O + H>0 — 2NaOH (peakus COCTMHEHUS);
2) 2NaOH + Cu(NO3)2 — Cu(OH), + 2NaNO3 (peakmus obMmeHa);
3) Cu(OH)2 + H2SO4— CuSO4 + H20 (peakuus oOMeHa).

3amaua 41.01Bet: Kak paznnuuts pactBopsl Ca (OH) 2 u KOH. Ecnu noayts B 3TH pacTBOpEI
yepe3 TpyOOUKy, pacTBOP C THAPOKCUIOM KaJlbLUs TOMYTHEET.

Ca (OH) 2 + CO2 ----- > CaCO3 + H20 (CaCO3 - mi1oxo pacTBOPUM B BOJI€ U BBINAAAET B
0CaJIOK - MYTh) .

2 KOH + CO2 ----- > K2CO3 + H20 (K2CO3 - notari, XopoI1o pacTBOPUM B BOJIE U MYTH HE
Oyzer).

3anava 42. OTBerT:

C nomomreio HHAMKaTOpa -ynakMyca. [Ipobupka ¢ cepHoi KUCIOTONH OKpacUTCs B KPaCHBIN
L[BET, MPOOUpPKA C Cyab(PaTOM HATPUSI — IBET JaKMyca He U3MEHHUTCS ((PHOIETOBBIH).

2) Ilpu nobGaBieHun HUHKA. B mpoOupke ¢ cepHOii KUCI0TON OyneT BbLAEIAThCA Ta3: Zn +
H2S04 =Z11S04 + H2 B npobupke ¢ cynbharom HaTpus - U3BMEHEHHI HE OyIeT.



48.

49,

50.

51,

52.

3amaua 43. OtBer: [lonbepuTe K TEKCTY NMPAaBUIILHBINA TEPMUH ONIPECIICHHS TTOHSATHUS: U30MEPHI,
TOMOJIOTUYECKHUM psJl, CTPYKTYPHBIE U30MEPHI, TPaBUAJIbHASI HOMEHKJIATypa, U30MEpPHsl.
3agaya 45. OtBer: KpaxmanbHblil kiedcrep W riMiepud. g ompeneneHus MOKHO
BOCITIOJIB30BaThCs XapaKTEPHOU I KpaxMala peakiue ¢ KooMm.

OmneIT. B kaxkayro npobupky mobdapisieM 1o 2 Karlutyd pacTBopa hoja. B oaHOM U3 mpoOHpok
Ha0JII01aeM CHHee OKpallluBaHKe, 3HAYHT 3/1€Ch HaXOAWJICA KpaxMaJIbHbIHN Kielictep. [ muepun
HE J1aeT BUAUMOU PEaKIIUH.

3agaya 46. Kak ONbITHBIM MYyTEM pa3iuyuTh caxapo3y W TIIIOKo3y? Hamuimmure ypaBHEHUS
peaKkuuid.

OtBeT:PacTBOpBI TIUIIOKO3BI M C€axapo3bl MOKHO paclo3HaTh IpPHU IOMOIIM aMMHAYHOTO
pactBopa okcuma cepedpa (peakumsi "cepeOpsiHoro 3epkana'). [mrokoza obOpasyer ocazok
cepeOpa, a caxapo3sa He BcTymnaeT B peakiuio. CH20OH — (CHOH)4 — COH + 2 [Ag (NH3)2]OH
= CH20H - (CHOH)4 — COOH + 2Ag|+ 4NH3 + H2O. I'moxo3a B3auMOJECHCTBYET C
THJIPOKCHIOM MEM C MOSBIEHUEM CUHET0 OKpalIMBaHUS PacTBOpPa, a caxapo3a HE BCTYIAET B
peaxuuio.



