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1. IOACHUTEJIBHAS 3AIIMCKA

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouas mnporpamma yueObHoro mnpeamera OOIL12 «Xumus» SBISETCS YaCThIO
00pa3oBaTeNbHONW MPOTPaMMbl MOATOTOBKH CIICIUATMCTOB CPEAHEr0 3BEHA, pa3paboTaHHOW B
cootBercTBUU ¢ ®I'OC CIIO mo cnenmansHoctu 40.02.04. FOpucnpyneHuus, yTBEpKICHHOTO
npuka3zoM MunobOpnayku Poccun ot 27.10.2023 Ne 798

1.2. MecTo npeaMera B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENHAJIMCTOB CPeIHEro
3BeHa

VYuebuniii mpeamer OOIL12 «Xumus» BxomuT B pazzgen «OOmeodpazoBaTeabHbIE
MIpeaAMETHI 00111e00pa30BaTEIHPHOTO YIYEOHOTO IHKIIA.

1.3 O0bem yueOHO JUCUMIIJIMHBI M BUIbI y4eOHOH PadoThI

Bupa yueOHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 78
B TOM YHCIIE:
- TEOpETUIECKOe 00yIeHUE 38
- IPAKTUYECKUE 3aHATHUS 40

- CaMOCTOATCIIbHAsA pa60Ta -

- KOHCYJIbTalluN -

- IPOMEXYTOYHAs aTTecTanus - AudQepeHnpoBaHHbIN 3auéT

2 IINTAHUPYEMBIE PE3YJIbTATbBI
B pesynaprare wu3ydeHus mnpeamera y OOyYaAIOMIMXCS JOJDKHBI OBITH COPMHPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3YJIbTATHI.
JInuHOCTHBIE pe3yJIbTaThI
JINYHOCTHBIE ~ pe3yabTaTbl  OCBOEHUS ~ OCHOBHOW  00pa3oBaTEeNbHOW  MPOrpamMMbl
0o0y4JarImuMHUCs OTpa)XatoT TOTOBHOCTh M CHOCOOHOCTh OOYYaroOLIUXCsl PYKOBOJCTBOBATHCS
c(OpMUPOBAaHHON BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAalUH,

MO3UTUBHBIX  BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX TPAJAULHUOHHBIM  IIEHHOCTSIM

poccHiickoro o0IIecTBa, pacIIMpeHHe >KU3HEHHOTO ONbITa U OIbITa JIEATENILHOCTH B Ipolecce

peann3aii OCHOBHBIX HAaIIPABJIEHUH BOCIIMTATENbHOMN AESITEIbHOCTH, B TOM YHCJIE B YACTH:

TPaKIAHCKOI0 BOCIIMTAHMSA:

- c(OpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMU 00yYarolIerocs Kak akTUBHOI'O U OTBETCTBEHHOT'O
YJieHa POCCUICKOro O0IEeCcTBa;

- OCO3HaHME CBOMX KOHCTUTYLUMOHHBIX TIpaB M OOS3aHHOCTEW, YBaXKEHHME 3aKOHa U
IIPaBOIIOPSIIKA;

NAaTPUOTHYECKOT0 BOCIIMTAHUSA:

- ¢(hOpMUPOBAHHOCTb POCCUHCKOM TpakJaHCKOH HAEHTHUYHOCTH, MAaTPHOTH3Ma, YBAXKEHUS K
CBOEMY HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iiepea PoauMHOM, ropAaocTu 3a CBOM Kpai, CBOXO
Poauny, cBOM A3BIK M KYyJBTypy, NPOLLIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa
Poccuwn;

- IICHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, MCTOPHUUYECKOMY U TNPUPOJHOMY
HacJIEAUIO, MaMATHHUKAaM, TpagulusaMm HaponaoB Poccum, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

AYXOBHO-HPABCTBEHHOI0 BOCHHUTAHMSA:

- OCO3HaHWE JyXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOa;

- c(hopMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS,




- CIOCOOHOCTH OIIEHMBATh CUTYAlMI0 UM MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HaHHUE JMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIero;

3CTETHYECKOr0 BOCIIUTAHMS:

- 3CTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas AICTETUKY ObITa, HAy4YHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

- TOTOBHOCTb K CAaMOBBIPa)KEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE MPOSBIIATH KauecTBa
TBOPYECKOM JINUHOCTH;

(pu3M4YecKOro BOCIUTAHUS:

- cpOopMUPOBAHHOCTH 3J0POBOT0O U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

TPYAOBOr0 BOCIIUTAHUA:

- TOTOBHOCTb K TPYZY, OCO3HAaHUE LIEHHOCTH MacTEepPCTBa, TPYI0T00HE;

-~ TOTOBHOCTh K AKTUBHOHM JAEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOM HaIpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IJIAHUPOBATh M  CAMOCTOSITEILHO  BBIMOJHATH  TaKyHO
JESITEIIbHOCTb;

- HHTEepeC K pasnuyHbiM cdepam NpodecCHOHATBHON [1eATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BEIOOp OyayIIeii mpodeccruu U peanr30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

- TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OpPa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH,

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

- c(pOpPMHUPOBAHHOCTh  JKOJOTHYECKOW  KYIbTYpbl, IOHMMaHHWE BIUSHUS  COLUAJIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAJIBHOW CpElbl, OCO3HAHUE
JI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- AKTMBHOE HENPUATHE IECHCTBHUN, IPUHOCIIIMX BPEIl OKPYKAIOIIEH Cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIATOMPUITHBIE KOJOTHUYECKHE MOCIEACTBHS MPEANPUHUMACMBIX
JICHCTBUM, IPEAOTBPAILATD UX;

- OCO3HaHUE ILEHHOCTHM HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
MCCJIEI0BATENBCKYIO IESITEIbHOCTh NHIMBUIYAJIbHO U B TPYIIIIE.

VYuuteiBas crienuduky npeamera OOII 12 Xumus, JIMUHOCTHBIC pe3yIbTaTHl B IPOTpaMMe

KOHKPETU3UPOBAHBI KAK:

JIP01- chopMHpPOBAaHHOCTh YYBCTBA TOPJIOCTH W YBAXEHUS K HCTOPUH M JOCTHXKEHUSIM
OTEYECTBEHHOM XMMMYECKONH HAyKHM; XMMHUYECKH TPaMOTHOE IOBEJCHHE B NpodeccuoHaTbHOU
JESTeIbHOCTH M B OBITY NpU OOpalieHHMH C XHUMHUYECKMMHU BEUIeCTBAMM, MaTepuajlaMu U
IIpoLEeccamy;

JIP02-roTOBHOCTH K IPOJOHKEHUIO 00pa30BaHus U MOBBIIEHUS KBaTU(UKALUK B N30paHHOM
npo¢eCCUOHATBHON /EATEIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XUMHYECKUX KOMIIETEHLUN B
3TOM;

JIP03-criocoOHOCTh  MCMOJB30BATh JIOCTHXKEHHUS COBPEMEHHOM XMMHUYECKOH HAayKH H
XUMHUYECKMX TEXHOJIOTUHA JUIsl TIOBBIILIEHUS COOCTBEHHOTO WHTEUIEKTYaJIbHOTO pAa3BUTHUS B
BBIOpaHHON PO ECCHOHATILHOMN 1EATEIbHOCTH;

JIP04-roTOBHOCTH M CITIOCOOHOCTH K 0OPa30BaHMIO U caMO0Opa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU;

JIP05-copMHUpPOBAHHOCTh HSKOJOTMUECKOW KYJIBTYPHl, IMOHWMAaHHUE BIHUSHUS COIUATBHO-
PKOHOMHYECKUX TIPOLIECCOB HA COCTOSIHME MPUPOJHOW M COLUAIBHOM CpENbl, OCO3HAHUE
100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

JIP06-akTUBHOE HENPUSATHE AEHCTBUM, TPUHOCSIIMX BPEJ OKPYXKAIOILIEH Cpee;

JIPO7-cOBEpIIEHCTBOBAHNE  SI3BIKOBOM M YMTATEIBCKOM  KYyJIbTYpbl KaK  CpEICTBA
B3aMMOJEHCTBUS MEXKIY JTHOAbMH U TO3HAHUS MHUPA;

JIP08-0co3HaHNE IEHHOCTH HAYYHOU AESTENIBHOCTH, TOTOBHOCTh OCYIECTBIIATh IPOCKTHYIO U
HCCJIEI0BATEIbCKYIO ACSITEIbHOCTh NHAUBUAYAIBHO U B TPYIIIIE.

Jna popmuposanus nuunocmuvix pe3yriomamos y ooyuarowuxcs popmupyromes YVJi:

- YBaXX€HHME K UCTOPHUH U AOCTHXKEHUSAM OTEUECTBEHHOW XMMHUECKON HAYKH;



TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA TIPOTSHKCHU U
BCel JXKU3HU,

COBEPIICHCTBOBATh UMEIOIITNECS 3HAHMUS;

JKeJIaHUEe 0CO3HABATh CBOM TPYJHOCTH U CTPEMHUTHCS K UX MIPEOOICHHIO;

MOJIOKUTEITFHOE OTHOIICHUE K TPYAY, OCO3HAHUE IICHHOCTH MAaCcTePCTBa, TPYAOIIO0HE;

3HaHHWE MOPAIBHBIX HOPM U YMEHHUE BBIICIUTh HPABCTBEHHBIN ACIICKT IIOBEICHHUS,

YMEHHE COOTHOCHTD MOCTYIIKU U COOBITHS C TPUHSATHIMHA STUYCCKIUMHU IPUHITUITIAMH;
MPOSIBIICHUE SMIIATHH, KaK OCO3HAHHOTO TIOHMMAaHUs YyBCTB JAPYTUX JIFOJACH M CONEPEIKUBAHUS
MM, BBIPOKAIOIINUXCS B MIOCTYIKAX, HAPaBJICHHBIX HA TOMOIIb ¥ 00eCIIeYeHHE 01aromoyqms.
pa3BUTHE ATHYECKUX UYYBCTB — CThIJIa, BUHBI, COBECTH KaK PETYISTOPOB MOPAIBLHOTO
[TOBEIEHUS,

3HATh OCHOBBI 3KOJIOTUYECKON KYIbTYPhI: IPUHITHE [ICHHOCTH IPUPOTHOTO MUPA, TOTOBHOCTH
CJIEJIOBATh B CBOCH JICATEILHOCTH HOPMaM MPUPOJIO0XPAHHOTO, HEPACTOUYUTEIBHOTO, 3I0POBbE
cOeperaromiero moBeICHHUS;

YCTaHOBKA Ha 3JI0POBBIN 00pa3 KU3HU.

Dopmuposanue YV nposooumcs npu noMowu peweHuss Cieoyiouux munogslx 3a0ay.

CaMOCTOsTeNIbHAs MOATOTOBKA LieJIel 1 3a71a4 yueOHOM 1eATeIbHOCTH;
MIOWCK, aHAJIN3, U3BJICUeHUE HEOOXOAMMOM HH(pOpMALIHH;
CaMOCTOSITENIbHOE B3auMOJIelicTBHE ¢ UH()OPMAIIMOHHBIMU UCTOUYHHKAMM;
y4acTHe B KOHKYpcax U OJMMIIHAJIAx;
IIPOEKTHAs JAESITEIbHOCTh 00Y4arOIUXCsl.
MeTtanpeamMeTHble pe3yJibTaThl
OcBoeHne mTporpaMMbl TPEIMETa COMPOBOKAAETCS (POpMUPOBaHUEM Yy OOyUYAIOIIUXCS

MeETanpeMETHBIX PE3yJIbTaTOB, KOTOPbHIE TOJKHBI OTPaXKaTh:
OgjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:
0a30BbIe JIOTHYeCKHUe AelicTBHA:

CaMOCTOATENILHO (DOPMYJIHPOBATh W aKTyalM3HpOBAaTh NpOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJII/IBaTB CYIIIGCTBGHHBIi/JI HpI/I3HaK NI OCHOBAHUA OJId CpaBHeHI/Ifl, KJIaCCI/I(i)I/IKaIII/II/I 158
00001IeHHS;

OTIPENIENIATH IENTN ICATSIHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTUKCHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBACMBIX SIBJICHUSX;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHWBAaTh COOTBETCTBHE pE3YJIbTATOB IIEIISM,
OIICHHUBATH pI/ICKI/I HOCHG)ICTBHﬁ JCATCIIbHOCTH,

pa3BUBATh KPEATHBHOE MBIIUICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIeM;

0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUSA:

BJIQJIETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M TMPOEKTHOW AESITeNbHOCTH, HABBIKAMHU
paspetnieHus npoouem;

CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY METOJOB PEUICHHS MPaKTHUYECKUX
3a1a4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

OBJIaJICHUE BUIAMH JESATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEPIpEeTalud,
npeoOpa3oBaHNI0 U MPUMEHEHHMIO B PA3JIMYHBIX Y4YEOHBIX CUTYyallUsIX, B TOM YHUCIE IPHU
CO3aHUH YUEOHBIX U COI[HAIBHBIX TPOEKTOB;

dbopMHpOBaHWE HAYYHOTO THUIA MBINIJICHUS, BJIQJICHHE HAYYHOW TEPMHUHOJOTHEH,
KIIFOYEBBIMU ITOHATUAMU U METOAAMU,

AHAIM3UPOBATH TMOJIYYCHHBIE B XOJ€ PEUICHUS 3a/la4 Pe3yabTaThl, KPUTUUECKH OIICHUBAThH
X JOCTOBECPHOCTH, IPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBHUAX,

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, OIICHUBATh MPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBI TONUCK TIEPEHOCa CPEICTB W CIIOCOOOB NIEHCTBHS B
npo¢eCCHOHATIBHYIO Cpeay;

YMETb NEPEHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO u MMPAKTUYCCKYIO oOiactu
KU3HEEATEIbHOCTH;



YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;
BBIJIBUTaTh HOBBIEC UJIEU, IIPEAJIAraTh OPUTMHAJIBHBIE ITOAXObI U PEILICHHUS;

padora c nHopmanueii:

BJIaJI€Th HaBbIKaMU NOJy4YeHUs MH(POPMALIUU U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIbHO
OCYILECTBIISATh TIOUCK, aHAJIN3, CHCTEMATHU3aLMI0 U UHTEPIPETALNI0 HH(POPMALIUN PA3INIHBIX
BUJIOB U (pOPM IIPEICTABICHHUS;

UCIIOJIB30BaTh CPEACTBAa MH(MOPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX U OpPraHU3allMOHHBIX 3ajiad ¢ cOoOIr0ieHneM TpeOoBaHUN
DPrOHOMHUKH, TEXHUKM O€30IMaCHOCTH, TUIHEHBI, pPECypcocOepeXeHusi, NPABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

OBiaieHHe YHHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:
obdIeHue:

pacro3HaBaTh HEBEpOAIBHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIMAILHBIX 3HAKOB,
pacrio3HaBaTh MPEIIOChIIKA KOHMIMKTHBIX CUTYaIlMd U CMATYATh KOH(IUKTHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOICHCTBUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

COBMECTHAsA NeATCJIbHOCTDb:

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHUYaIbHON paboTHI;
BbIOMpPATh TEMATUKY M METOJIOM COBMECTHBIX AEHUCTBUIl C y4éTOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATD 1I€JIN COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAVMHHUPOBATh NEHCTBUSA
10 €€ MOCTM)KEHMIO: COCTABJIATH IUIAH JEHCTBUM, PACHPENEIATh POIM C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CY>XJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa M KaKJIOr0 y4aCTHHUKA KOMaHJbl B OOIIMI pe3yabTaT 1o
pa3paboTaHHBIM KpUTEPUSIM;

[IpejJlaraTb HOBBIE IPOEKTHI, OLEHHUBATh HJEHU C IO3WLHUHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MTOBEACHUE B PA3JINYHBIX CUTYaLUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITNATHBHBIM.

OBnaneHne YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMHA HeﬁCTBHHMH:
camMoopranuv3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TMO3HABATENbHYIO JESITENbHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3a7a4l B 0OpA30BATENHHON NEATEIBHOCTH H
JKU3HEHHBIX CUTYalLMSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

croco0CTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIUIIMU B PAa3HBIX 00JaCTIX
3HAHMA, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BAaTENbHBIN U KYJIbTYPHBIH YPOBEHB;

CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTYyallUAM, BHOCUTH KOPPEKTUBBI B JACATCIBHOCTb, OLICHUBATH
COOTBETCTBUC PECIYJIbTATOB LECIISAM;

BJIaJACTh HaBbIKaMH MMO3HABaTCIILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX I[CﬁCTBI/Iﬁ u
MBICJIMTCIIBHBIX ITPOLIECCOB, UX PC3YIJIbTATOB U OCHOBaHHﬁ;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUICHUA 110 UX CHUKCHUIO,

IMOLHMOHAIBHBIH HHTEJIEKT, IPeANoJaralouuii cgopMupoBaHHOCTD!

CaMOCO3HAHMUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh IMOHMMATH CBOE SMOI[MOHAILHOE COCTOSHHE,
BUJICTh HAMPABJICHHs Pa3BUTHUS COOCTBEHHOH SMOIMOHANBHOU c(ephl, OBITh YBEpEHHBIM B
ceoe;

CaMOpPETYJIHPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE IIOBEJACHUC, CHOCO6HOCTB aHaHTI/IpOBaTBCSI K OMOIIMOHAJIBHBIM HW3MCHCHUSIM WU
MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;



- BHYTPEHHEM MOTHMBAallMM, BKJIOYAIOUIEW CTPEMJIEHHE K JOCTM)KEHHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE NEUCTBOBAThH, UCXOMS U3 CBOUX BO3MOKHOCTEH;

- OSMIATHH, BKIIOYAIOUIEH CHOCOOHOCTH IIOHMMATh SMOLIMOHAIBHOE COCTOSHUE JApYTuX,
YUUTBIBaTh €r0 IpPH OCYHUIECTBICHUH KOMMYHHUKAIMM, CHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHUIO;

NpPUHATHE ce0sl U APYTUX JIOJdei:

- [PUHUMATH ce0sl, MOHUMAsi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

- IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIIOJEH IIPU aHAIIN3€ PE3YIbTATOB JEATECIBHOCTH;

- TpHU3HaBaTh CBOE MPABO M MPABO JIPYTHUX JIIOJCH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH NIOHUMATh MUP C MO3ULUH JPYroro 4ejaoBeKa.

Yuumuvieas cneyuguxy npeomema OOII 12 Xumusa, memanpeOmemuvie pe3yIbmamosl 6
npozpamme KOHKpemu3upoeaHvl Kax:

MPO1-ymenue camMoCTOATENbHO  (OPMYIMPOBATH W aKTyalM3HpOBAaTh  IMpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPENENATh LEIHU JAEATEIbHOCTH, 3a1aBaTh IapaMETpbl U
KPUTEPUN HX JAOCTH)KCHHS, BHOCUTb KOPPEKTHUBBI B [EATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pPE3yNbTATOB LIEJIAM, OLIEHUBATH PUCKU MOCIEACTBUMN ACATENBHOCTH;

MPO02-pnasete HaBbIKAMU y4eOHO-MCCIIEJOBATEIbCKOM M MPOEKTHOM  JeSATEIbHOCTH,
HaBbIKaMU pa3pelieHus Mpooiem;

MPO03-criocoOHOCT UM T'OTOBHOCTb K CAMOCTOSITEIBHOMY IIOUCKY METOJOB PpELICHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOIOB ITIO3HAHMUS;

MPO04-Bnaners BUIaMu ACSITEIBHOCTH 10 IOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALuH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX yYEOHBIX CHTYalUsAX, B TOM YHCJIE MPHU CO3IaHUH
y4€OHBIX U COLMATIBHBIX IPOEKTOB;

MP05-ymeHre TMEepeHOCUTh 3HAHWS B TIO3HABATEIBHYIO U TMPAKTUYECKYI0 00J1acTu
AKHU3HEIeATEIbHOCTH; UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTel;

MP06-BnaneTh HayYHBIM TUIIOM MBILUIEHHUS, BJIaI€Th HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU
HNOHATUSMU U METOJIaMU;

MPO07- BbI1BUraTh HOBBIE UJIEH, NIPEJIaraTb OPUTMHAIBHBIE TOAXO0/IbI U PEIICHUS;

MPO08-Bnasers HaBbIKaMU MOJydyeHHs] HMH(OpPMANUMM M3 HCTOYHUKOB PpAa3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBISTh OUCK, aHAIN3, CUCTEMATH3AIMIO U WHTEPIPETAHI0 HHPOpMAITUH
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS.

MP09-Bnanerp pa3nMuHbIMU crlocOOaMM OOILEHUS M B3aMMOJEUCTBHUS, apryMEHTUPOBAHHO
BECTH JIMAJIOT, YMETh CMArYaTh KOH(JIMKTHBIE CUTYalMM, pa3BEPHYTO U JOIMYHO M3JIaraTh CBOIO
TOYKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-nnoHrMMaTh ¥ HCHOIB30BATh NPEUMYIIECTBA KOMAaHIHON U MHANBUIYAIbHOM padoThI;

MP11-BbIOMpaTh TEMAaTUKY U METOABI COBMECTHBIX JIEHCTBUI ¢ YUETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEM KaXJIOrO UIEHA KOJUIEKTHBA, NPUHMMATh LEIM COBMECTHOW JAESITEIbHOCTH,
OpraHM30BBIBATh U KOOPAMHHMPOBATH JEHCTBHS MO €€ JTOCTHMIKEHHUIO: COCTaBIAThH IUIAH JEWCTBUH,
pacrpenesaTh pojid ¢ yuéTOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM palboTHI;

MP12-ouieHMBaTh KaueCTBO CBOETO BKJIAJAa MU KaXJAOTO Yy4YaCTHHKA KOMaHIbl B OOIIWIA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM, OCYIIECTBIIATh IO3UTUBHOE CTPATErnYecKoe MOBECHHE
B PA3JIMYHBIX CUTYAIUSIX, IPOSBISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

MP13-caMOCTOSTENIBHO ~ OCYLIECTBJIATH ~ IIO3HABATEIIBHYIO  JIEATENBHOCTb,  BBIABIATH
poOJIEMBI, CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOMN JIEATEILHOCTH H
KU3HEHHBIX CHUTYallUsX, CAMOCTOSTEIbHO COCTaBIATh IUIAaH pElIeHHs MpoOJIIeMbl € YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEOYTECHHUIA;

MP14-criocobcTBOBaTh (POPMUPOBAHUS M TMPOSABICHHUS IIUPOKOW HPYAULUH B Pa3HbIX
o0JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb;

MP15-ymeHue naBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM.

MP16-criocoOHOCTh MOHHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE, BHIETh HalpaBICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHANIBHOMN C(epbl, ObITh YBEPEHHBIM B ce0€;



MP17-criocoOHOCTh TOHMMATh 3MOLMOHAIBLHOE COCTOSIHME IPYTUX, YYUTHIBaTh €ro mnpu

OCYIIECTBJICHNH KOMMYHHKAIUH, CITOCOOHOCTE K COYYBCTBHUIO U COIICPCIKUBAHHNIO,

-MP18 — cnocoOHOCTh TpUHUMATH CeOs, MOHMUMAash CBOM HEJOCTATKH W JOCTOMHCTBA,
MPUHUMATh MOTUBBI M apTyMEHTHI APYTUX JIIOACH MPU aHAIHU3E PEe3yIbTaTOB JEATEIbHOCTH,
npu3HaBaTh CBOE MPABO W MPABO JAPYrUX JIOJEH Ha OMMOKH, pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKa.

s hopmuposanus smux pezyromamos y oodyyaowuxcs opmupyromes YVJ:

PerynstuBHbIe

CHOCOOHOCTh OMpEnensaTh U (HOPMYIHPOBATH IENU M 33Jaud JACATEIHHOCTH (KOHEUHBIN
pe3yJbTaT), aHAIU3UPOBAThH YCIOBUS U pa3inuyHble 3 (HEKTUBHBIC TYTH UX JOCTUKECHHUS;
CIIOCOOHOCTh KOHTPOJIMPOBaTb M YIPABIATh HMEIOLIMMUCS pecypcaMu (BpeMsi, CHIIbI,
CPEICTBA, BO3MOXHOCTH M TIp.); OLICHMBATh IPABWJIBHOCTH BBIMIOJIHEHUSI paboOThI, ee
COOTBETCTBUE 3aIJIAHUPOBAHHOMY Pe3yJIbTaTy U IUIaHY; BHOCUTh HEOOXOIUMBIE KOPPEKTUBBL;
CIIOCOOHOCTh OCO3HaBaTh M OLEHUBATh COJEPKaHUE M  PE3yJIbTaThl  BBIIOJHEHUS
3aIJIaHUPOBAHHON PAa0OTHI; CPaBHUBATH CBOM PE3YJITAaThl M CIIOCOOBI MX JOCTHXKEHHS C
pe3yibTaTaMi U CIoco0amMH JOCTHIKEHHs APYTUX; aHAIU3UPOBATH MOJNYUYEHHBIH OIBIT U
IUIAHUPOBATh IMEPCIEKTUBBl €ro MCIONb30BaHUs B OyaylieM Yy4eOHOM mpolecce U
BHEYPOUHOI1 1eATEIbHOCTH.

Ilo3HaBaTennHbBIE

aHaAJIM3UPOBATh, CPABHUBATH, KJIACCUPHUIIMPOBATH M 00001IaTh (GaKThl U sIBICHUA. BBISIBIATH
MIPUYMHBI U CIICJICTBUS TIPOCTHIX SIBJICHU;

OCYILIECTBIISITh CpPAaBHEHHUE, CEpPHAlMI0 M KIACCU(UKALUIO, CAMOCTOSTENIFHO BbIOMpas
OCHOBAHUS U KPUTEPHUH JJISl YKA3aHHBIX JIOTUYECKUX OIEpalMii; CTPOUTH KiIaccU(UKAIIIO
Ha OCHOBE JINXOTOMHUYECKOIO JieJIeHUs (Ha OCHOBE OTPULIAHUA);

CTPOUTH JIOTHYECKOE PACCyKACHHE, BKIIOUYAIONIee YCTAHOBICHHE TPUUNHHO-CIIEICTBEHHBIX
CBSI3CH;

CO3/1aBaTh CXEMAaTUUYECKUE MOJICIIH C BbIJICJICHHEM CYIIECTBEHHBIX XapaKTePUCTUK OObEKTA.
COCTABIISATH TE€3HCHI, PA3JINYHbIC BUJIBI TUNIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.);
peoOpa3oBbIBaTh MHGOPMAIUIO U3 OJHOTO BUAA B IPYTo# (Tabiuily B TEKCT U IIp.);
BBIYHUTHIBATh BCE YPOBHU TEKCTOBOW MH(OPMAIINH;

YMETh ONpPENEATh BO3MOKHbIE HCTOUHUKH HEOOXOIMMBIX CBEIEHUH, MPOU3BOAUTH MOMCK
nH(pOpMaIIUY, aHATTU3UPOBATH U OLIEHUBATH €€ TOCTOBEPHOCTb.

KoMMyHUKaTUBHBIE

CIIOCOOHOCTh HAXOJIUTh BBIXOA U3 CIOPHBIX CHTyallMii W HE CcO37aBaTh OTKPBITHIX
KOH(JIMKTOB;

CIIOCOOHOCTH MPUHUMATh PEIICHUs U TPAMOTHO OTCTAaUBATh CBOIO TOUKY 3PEHMS; TPABUILHO
(GOpMyITMPOBATH U CTABUTH BOIIPOCHI; YETKO M MTOJIHO BBIPAXKATh MBICIIH;

CHOCOOHOCTh KOHTPOJIUPOBaTh CBOE IOBEAEHHE U TOBEJCHHME NapTHEPOB B TIPYIIIIE;
COTPYIHUYATH C OJTHOTPYIITHUKAMH U TICTATOTOM.

CIIOCOOHOCTh BOCHPUHUMATh WH(GOPMAIIMI0O B Pa3NUYHBIX PEMPEe3CHTATUBHBIX CHCTEMaX,
CO3/71aBaTh IEJOCTHBIA 00pa3 (NpeaMeTa, CUTyalluH, SIBIICHUS, 3aKOHA U TIp.); CIIOCOOHOCTH
MoJyyaTh HEOOXOAUMYI0 HMH(OPMAIMIO pPa3IMYHBIMH CHOCOOAMH W U3  Pa3IUYHBIX
WCTOYHMKOB; BIJECTh NpPUEMaMH O3HAKOMHUTEIFHOTO, H3y4alollero, YCBaWBAIOUIETO H
MOUCKOBOT'O YTEHUSI.

Dopmuposanue YV nposooumcs npu nomowu peweHus Ccreoyiowux munoevix 3adai no
pasoenam:

OCHOBBI CTPOEHUS BEIIECTBA;
XUMHUYECKHE PEAKIINY;

CTPOEHHE U CBOMCTBA HEOPTaHUYECKUX BEIIECTB;

CTPOEHHE U CBOMCTBA OPraHUYECKUX BEILECTB;

KMHETUYECKUE U TEPMOJUHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUUECKHUX PEAKIIH;
pacTBOPHL;



- XWUMUSA B OBITY U IPOU3BOJICTBEHHOM JEATEIILHOCTH YEJIOBEKA.
PacuérHble 3a1au 1O XUMHHU JENAT HA THUIIbI,  KKIBIA TUI HA MOATHII.

Tun 1. Beraucinenue mo XuMu4eckum Gopmyram.

Tun 2. 3agaun Ha pacTBOPBHI.

Tun 3. Pemenue 3a1a4 Mo XuMU4ecKuM (popmyram.

Tun 4. 3agaun Ha BeIBe/IeHHE (POPMYIIBI BEIIECTRA.

Tun 5. KomOuHUpOBaHHbIE 3aa4H.

Tun 6. 3agaun Ha KWHETUYECKUE 3aKOHOMEPHOCTH.

DKCIepUMEHTaIbHBIC 337]a4l — 3TO  3aJlaHUs MPAKTHYECKOT0 XapaKTepa, OTBEThI HA KOTOPHIE
HaXOJAT B Ipoliecce HAOMIOACHHM 3a OMBbITAMU HIJIM TEOPETHMYECKOTO0  OOOCHOBAHUS CBOMCTB
BeriecTB. [1o cBOeMy CoNepIKaHUIO SKCTICPUMEHTANIBHBIE 33Ja4d MOXKHO KJIACCU(HUIIUPOBATH TaK:
a) 3amayn Ha HaOmoneHue; 0) 3amauu Ha IIOJyYCHHE BEIICCTB; B) 3aJa4yd Ha IMPOBEIACHUE
XapaKTEepHBIX pEaKklUii; T) 3aJladyd Ha Paclo3HABAaHMUE BEIIECTB; J) 3aJa4ud Ha KOHCTPYHUPOBAHHE
pUOOPOB.

IIpenMeTHbIE pe3ybTATHI
ITo yuebnomy mpenmery OOIL. 12 Xumus (bazosvlii yposensb) TpeOOBAHUS K MPEIMETHBIM
pe3ysibTataM OCBOEHUs 6a30BOTr0 Kypca HH()OPMATHUKH JOJIKHBI OTPAXKATh:

IMP601-chopMupoBaHHOCTH MpEeCTaBICHUM: 0 XUMHYECKOH COCTaBJIAIOIIEH
€CTECTBCHHOHAY4YHOW KapTUHBI MHpA, POJM XHUMHH B TIO3HAHWUU SIBJICHUN TPUPOIBI, B
GOpMUPOBAHUM MBILIUICHUS U KYyJAbTYphl JHYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH,
HEOOXOIUMOM ISl PEIICHHS TIPAKTUYSCKUX 3a7ad U DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IPUPOTHOM Cpelie;

I1P602-Bi1aieHUe CUCTEMON XMMHUYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraoIIne
HOHATHSA(XUMHYCCKAN DJIEMEHT, aTOM, JJICKTpOHHass 000Jj0YKa aroma, s-, P-, -d-3JeKTpOHHBIC
opOuTaIM aTOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, CTEIIEHh OKUCIICHUS,
XUMHUYECKasi CBA3b, MOJIb, MOJISIpHAasT Macca, MOJSIPHBI O00BEM, YIIIEpOJHBIA  CKeJeT,
dyHKUIMOHATbHAS TPYIIa, PajuKajl, U30MEpHUs, TOMOJOTHYECKUN DS, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCITIOPO/I- U a30TCOJIEP>KaIINe COSAMHEHUsI, OMOIOTUYECKU aKTUBHbBIE BellecTBA(yTIEBOIbI, JKUPBI,
Oeiku), MOHOMEp, TMOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHCHHS,
KPUCTAIJIMYECKAsT PEUIETKA, TUMbl XUMUYECKHX peakUuuid (OKUCIUTEIHHO -BOCCTAHOBHUTEIBHBIE,
9K30- M DHJIOTEPMHUYECKHE , PEAKIIMH MOHHOTO OOMEHa), PacTBOp, AJIEKTPOJIUTHI, HEATEKTPOIUTHI,
ANEKTOPOIUTHYECKAs! JUCCOLMAIINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON peaKluu
XUMHUYECKOE DPABHOBECHE), TEOPHUH M 3aKOHBI(TECOPUS XUMHUYECKOTO CTPOCHUS OPTraHWYECKUX
BelecTB A, M, bytneposa, Teopus 3€KTPOIUTHUECKONW TUCCOMAlMU, Iepruoanyeckuii 3akoH J[. 1.
MeHneneeB, 3aKOH COXPAaHEHHMsS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XHUMUH,
dakToNOrMUecKue CBEACHHUSI O CBOWCTBAX, COCTaBE, MOJYYEHHS U OE30MacHOM HCIOIB30BaHUU
BOKHEUIIINX HEOPTaHUYECKUX M OPraHMYECKUX BEIICCTB B OBITY U IPAKTUYECKOW JEATEITHHOCTH
YeJI0BEKa;

I[IP603-yMeHre BBISBIATH XapaKTEpPHBbIC NMPU3HAKM W B3aMMOCBS3b W3YYEHHBIX MOHSITHH,
MPUMEHATh COOTBETCTBYIOLME MOHATHUS MPHU ONMHUCAHMM CTPOEHUS U CBOMCTB HEOPraHUYECKUX M
OPTraHWYECKUX BEIIECTB M HX TMPEBpAIICHUMN; BBISBIATh B3aUMOCBSI3b XMMHYECKHUX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

I[1P604-ymMeHne uCIoJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIMHEHHN MEXIyHApOIHOTO
COI03a TEOPETHMYECKOM W TPUKIATHOM XUMUM U TpPUBHAIbHBIE Ha3BaHUS BaXKHEHIIMX
BEIECTB(ATUJICH, alleTWIEH, TIUIEepHH, (eHos, QGopManpaerua, yKCycHas KWJIOTa, TJIMIIMH,
yTapHBIN ra3, yIeKHCIbIN ra3, aMMUaK, raiéHHas U3BeCTb, HeraléHHas U3BECTh, MUThEBAs coa U
JIPYTHUX), COCTaBIATH (DOPMYJIBI HEOTAHUYECKUX M OPTAHNYECKUX BEIIECTB, YPABHEHHS XHMHUYECKUX
peakiuii, OOBSACHATh MX CMBICH;, MOATBEPKIATh XapaKTEPHbIE XWMHUYECKHUE CBONCTBA BEIIECTB
COOTBETCTBYIOIIMMH dKCIIEPUMEHTAMHU U 3aMUCSIMU YPaBHEHUH PEaKInii;

IIP605-ymMeHue  ycraHaBiMBaTh MPUHAJICKHOCTh  HM3YYEHHBIX HEOPraHUYECKUX U
OpTraHWYECKHUX BEIIECTB K ONMPEACIEHHBIM KjlaccaM WM TPYIIaM COCIWHEHHH XapaKTepH30BaTh MX
COCTaB U BaXKHEHIIIME CBOWCTBA; OMPEIENATh BHJBI XUMHUYECKUX CBsi3el (KOBaJIeHTHAsi, MOHHa,



METaJUIn4ecKasi, BOJOPOJHAs)), THIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIACCH(PUIUPOBATH
XUMHUYECKHE PEAKIIUHY;

ITP006-B1aicHuE OCHOBHBIMH METOAAMM HAyYHOTO IIO3HAHMUS BEIIECTB M XMMHUYECKUX
ABJICHUH(HAOII01eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOAEIUPOBaHUE);

ITP607-ymenue npoBOIUTH pacuéThl O XUMHUECKUM (POPMYIIaM U YPAaBHEHHSIM XUMHUYECKUX
peakuuii ¢  HUCIOJIb30BAaHUEM Gu3MYecKUX BEIUYMH XapaKTepPU3YIOLIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bEMa(HOPMAJIbHBIE YCIOBUS) I'a30B, KOJIMYECTBA BELIECTBA,
MCII0JIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS IS IIPUHATUS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM;

I1P608-yMeHrne TUTAaHUPOBATh W BBIMOJHATH XWMHUYECKHH SKCIEPUMEHT (TIPEeBpAIICHUS
OpraHMYECKHUX BEIIECTB IIPU HArpeBaHUM, IIOJIyYEHHE OJTUJIEHA U U3YYEHUE €ro CBOINCTB,
Ka4eCTBEHHbIE PEAKIIMM Ha aJIbJETU/AbI, KpaxMall, YKCYCHYIO KHUCJIOTY; JeHaTypalus OCJIKOB NpHU
HarpeBaHWU, BETHBIC PEAKIIMH OEIKOB; MPOBOJUTH PEAKIIMM HOHHOTO OOMEHA, ONPENeNiTh Cpeay
BOJIHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKIMH Ha CyIb(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATUOH
aMMOHMSI; pellaTh SKCIEPUMEHTaJbHbIE 3a1auu o TeMaM «Mertamib» U « Hemeramnsl») B
COOTBETCTBUM C IPaBWIAMU TEXHUKH O€30MaCHOCTH MpH OOpallleHuH , BEleCTBAMU U
71a00paTOpPHBIM 00OPYIOBAHUEM; MIPEACTABIATH PE3YJIbTAaThl XUMHUECKOTO IKCIIEpUMEHTa B (popme
3allUCH ypaBHEHHUH COOTBETCTBYIOUIMX peakiuil U (OpMyaupoBaTh BBIBOJBl HAa OCHOBE 3THUX
pe3yJIbTaToB;

I1P609-ymeHue aHanu3MpoBaTh XMMUYECKYI0 HMH(DOPMAIUIO, IOJy4aeMyl U3 Ppa3HbIX
HMCTOYHHUKOB (Cpe/ICTB MaccoBOM nH(popmaiuu, cetb UHTEepHET U ipyrue);

I1P610-ymenue coGutoiaTh MpaBUila SKOJIOTMYECKU LIE1ecO00pa3HOro MoBeieHus B ObITY U
TPYZOBOM JESATENLHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY)KAIOIIEH Cpe/ibl; yUUTHIBATh
OIACHOCTb BO3JEHCTBUS HA JKHUBBIE OpPraHU3Mbl OINPEACIEHHBIX BELIECTB, ITOHMMAs CMBICI
IIOKa3aTelIs MPEAeIbHON JOIyCTUMON KOHIIEHTPALUH;

I1P611-ymeHue npuMeHsATh 3HaHUSI 00 OCHOBHBIX JTOCTYIHBIX METOJax MMO3HAHMs BEILECTB U
XUMHYECKHX SBICHUH [ 00yUJaIOMIUXCs ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI;

I1P612-ymMeHue UCTOIb30BaTh pebeHO TOUYEUHYIO cucteMy obo3HaueHuit JI. bpaiins mis
3aMCH  XUMHYECKMX  (opMyn  ais  CIHenblX W CIA0OBUISMIIUX — OOyYaroImImXcs.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O IIPEJIMETA

Koabl
HaumenoBaHue pa3jiesioB u Conep:kanue yueOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem pe3y.IbTaTOoB
TeM o0yuyarmuxcsi 4acoB ocBoenust OOII
1 2 3 4
Pazgesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Ctpoenue aromoB |[Coaep:kaHue y4eGHOT0 MaTepuasia 4
XUMHUYCCKUX 3JICMCHTOB U Bxo/1Ho0ii KOHTPOJIbL 0.30 JIPO2
[PUPOJIa XUMUYECKOU CBA3H | Jlekmusi Nel. CoBpemeHHass Mojielib cTpoeHus aroMa. CUMBOJMYECKUN SI3bIK XUMUHU. lua JIPO4
XUMHUYECKUH 3JEMEHT. DIEeKTpOHHas KoH(urypauus artoma. Kiaccudukanms MPO03
XMUMHYECKUX JJIEMEHTOB (s-, P-, 0- amemeHTsl). BasieHTHBIE 37eKTPOHBI. BaleHTHOCTB. I1P602
ONEeKTpOHHAas MpHUPOJAa XUMHUYECKOM CBS3H. OJIEKTPOOTPULIATEIBHOCTh. Bumisl I1P609
XUMHUYECKOH CBS3H (KOBAJICHTHASI CBSI3b, €€ PA3HOBUIHOCTH M MEXaHU3MBI 00pa30BaHUS
(OOMEHHBI U JIOHOPHO-aKIENTOPHBIM), HOHHAs CBSA3b, METAJUIMYECKasi CBS3b,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs.
JdemoHcTpanun.  Mojenu aTOMOB XHMHMUYECKMX 3JI€MEHTOB. MoJenu MoJIeKyl
MPOCTHIX W CJIOXKHBIX BemiecTB (mapocrepxHeBbie u Crtroapta- bpurne6a). Moaenun
opbuTaneit pa3nuuHoil GopMbl. Mojenu U3 BO3AYIIHBIX LIAPOB MPOCTPAHCTBEHHOTO
pacrionoxenns Sp-  Sp - Sp° ruGpHAHBIX opoUTANCI.
IIpakTuyeckoe 3aHsaTuNel. PemieHue mnpakTHYEeCKMX 3aJaHUM HA MCIOJb30BaHUE 2
XAMHYECKOM CUMBOJIMKY U HAa3BaHHWI COEMHEHUI 110 HOMEHKIIATYPE MEXAYHAPOIHOTO
COI3a TEOPETHMYECKOM W NPUKIAAHOW XUMUUM UM TPUBHAIBHBIX HAa3BaHUM IS
COCTaBJICHUSI XUMHUYECKHX (OPMYJ IByXaTOMHBIX COCIMHEHUU (OKCHUIOB, CYIb(HHUIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
[lpakTuueckue 3amaHusi Ha YCTAHOBJICHHE CBS3M MEXKAY CTPOCHHEM aTOMOB
XUMUYECKUX DHJIIEMEHTOB M TEPUOAMYECKUM HU3MEHEHHUEM CBONCTB XUMHUYECKUX
AJIEMEHTOB W WX COCJWHEHUM B COOTBETCTBHM C TOJOXeHueM llepuoamueckoit
CHUCTEMBI.
Tema 1.2. Ilepuoaunueckuii/Coaepxanue yueGHOro MaTepuaJia 4
3akoH n Tabmuma JI. W JlexknuaNe2.Ilepuoanueckass cucrema xumuueckux sneMeHTtoB JI.M. Menpaeneesa. 2 JIPO1
Memnpeneesa O®usnueckut cmbica [lepuonnueckoro 3akona .M. MengeneeBa. 3akOHOMEPHOCTH JIPO4
W3MEHEHHUsI CBOWCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX MPO0O4
BEIIIECTB B COOTBETCTBUHU C MOJIOKEHHEM XUMHUUYECKOTO 3iemeHTa B Ilepuoamueckoit MPO6
cucreme. MHUpOBO33peHUECKOE U Hay4yHoe 3HadyeHue llepmommueckoro 3akona I. U. MP11




MenneneeBa. [Iporaossl .. MenaeneeBa. OTKpbITHE HOBBIX XMMUUYECKUX IJIEMEHTOB.

JdemoncTpauuu. Pazmmunbie  Gopmbl [lepuonuueckoit CHUCTEMBbI XHMHUYECKHUX
anemenToB .M. MenneneeBa. OOpa3iibl IPOCTHIX BEUIECTB OKCUAOB U THAPOKCHIOB
snemenToB Il nepuona.

JlabopaTopublii onbIT. CpaBHEHHE CBOWCTB MPOCTBIX BEIIECTB, OKCHIOB U
ruzpokcuioB 3semeHToB Il nepuona.

IIpakTuyeckoe 3ansitueNe2. PenieHue MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
XapaKTePUCTUKY  XUMHYECKHX  JJEMEHTOB  «MeTrainyecKue/HeMeTaIUTHUYeCKHUe
CBOMCTBA, JIEKTPOOTPULATEIBHOCTD U CPOJACTBO K JIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB
B COOTBETCTBHUE C HX OJJICKTPOHHBIM CTPOCHUEM U IIOJIOKEHHE B TMEPUOIUUYECKOM
cucTteMe XxuMudeckux sneMeHToB [[.M. MeHnneneena.

JemoncTpauuu. Pazmmunbie  GopMbl [lepuonuueckold CUCTEMBI XHWMHYECKUX
anemenToB JI.1. Menpeneena.

I1P603

Paznen 2. Xumuueckue pe

AKIUHU

16

Tema 2.1. TUIBI XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJa

10

Jleknua Ne3. Kiaccudukanus W TUOBI XHMHYECKHX pPEAKUMH C  ydyacTHEM
Heopranuueckux BemecTB. CocTaBieHHE  ypaBHEHUH  peakUuil COeAUHEHMS,
pas3yioKeHUs, 3aMelleHus, oOMeHa, B T. U. peakuuii TrOpeHHs, OKHUCICHUS-
BOCCTAHOBJICHHS.

Jleknusi Ned4, VYpaBHEHHS OKHCICHHSI-BOCCTAHOBIICHUS. CreneHb OKHCIICHUA.
Okucnurenb M BOCCTAHOBUTENb. OKHUCIUTENBHO -BOCCTAHOBUTEIBHBIE DPEAKIUU B
MPUPOJE, MPOU3BOJCTBEHHBIX MPOLIECCaX U )KU3HEESITEIbHOCTH OPTaHU3MOB.

JlaGopaTopHslii onbIT. OKUCIUTENBHBIE CBOMCTBA IE€pPMaHTraHaTa Kalus B Pa3IHUHBIX
cpenax.

Jexnusa Ne5. KoinnuectBeHHble OTHOIIEHHS B XUMHH. OCHOBHBIE KOJIHMYECTBEHHBIE
3aKOHBI B XUMUH U PACUETHI [0 YPABHEHUAM XUMHUUYECKUX peakiui. MoJp Kak eIuHuLa
KoJu4ecTBa BemiecTBa. MossipHas macca. 3aKOHBI COXPAaHEHHsS MacChl M DHEPruM.
3akoH ABorajzipo. MomspHblit 00bEM ra3oB. OTHOCHTENBHAS TUIOTHOCTh Ta30B.

IIpakTyeckoe 3ansTueNe 3. «Tunel xumMuyeckux peakumit». MccinenoBanue THnos
(Mo cocTtaBy M KOJMYECTBY HCXOJHBIX M OOpa3yIOIIMXCS BEIIECTB) U IMPHU3HAKOB
XUMUYECKUX PEAKLIHUU.

IIpakTnuyeckoe 3ansiTueNe 4.Pacu€Tbl MO ypaBHEHUSM XHMUYECKHUX peaKkIuil ¢
HCIIOJIb30BaHUEM Macchl, 00bEMa (HOpMaJIbHbIE YCIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA.

JIP02
JIPO3
JIPO4
MP04
MPO5
MP12
ITP605
I1P606
I1P607
I1PG10
I1P611




BEIIECTBA MCXOIS M3 UX XMMHUYECKOH (OpPMYJbl WM COCTaBIEHHE XUMHUYECKOU
dopMynbl ucxoAs M3 HazBaHus BemiectBa nmo MexayHapoaHoi (MIOITAK) wnum
TPUBUAIBHON HOMEHKJIATYpE.

Pemenne mpakTHueckux 3alaHui MO KiaccuUKalMi, HOMEHKIAType U XUMUYECKUM

Tema 2.2. Daexrponuti-Cogepskanue y4e0HOro MaTepuasa 6 JIPO3
quKa’IU AUCCOLHALMA T JMekums Ne6. Teopust 3IEKTPOIUTUYECKON auccoranuvu. MoHbl. DNEKTPOIUTHI. JIPO4
HOHHBIH O6MeH Peakuuu nonnoro oomena, CocraBieHne peakiuii HOHHOro oOMeHa MyTEM COCTaBIICHHS 2 1{14}};(())3
UX TOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHMH. KHCIIOTHO-OCHOBHBIE pEaKLHH.
3aaHus Ha COCTABJIEHUE MOHHBIX PEaKLUil. MP09
JemoncTpanuu. CpaBHEHUE  3JIEKTPONPOBOJHOCTH  PAcCTBOPOB  BJIEKTPOJIUTOB. ﬁgi?
WMuaukaTopel 1 U3BMEHEHUE HX OKPAaCKH B Pa3HBIX Cpefax. 1P608
JlabopaTopHbIii onbIT. XapakTep AUCCOLMALMY PA3IMUHBIX THIPOKCHIOB. IP609
IpakTnyeckoe 3ansTueNeS. Peakuuu ruaponuza. IlpoBenaeHue peakiuii HMOHHOIO
oOMeHa, olpeAeseHue Cpeabl BOJHBIX PacTBOPOB. 3a/JaHHs HA COCTaBICHHE HOHHBIX
peakuuii.. HMccnenoBanue cpenbl pacTBOpPOB COJEeH, OOpa30BaHHBIX CHJIBHBIMH U 2
c1a0bIMM IPOTOJUTAMM, M UX pPEaKUM C pacTBOpaMM IIEIOYM U KapOOHAaTa HaTpHUs.
Cocrasnenue peakiuii ruposnsa coyieil. [Ipakrnueckoe npuMeHEHHE TMAPOIIN3A.
KonTpouabnas padora Nel. |[«CTpoeHue BemecTBa H XHMHYECKHE PeaKkIHN». 2
. 16
Paznen 3.CTpoenne u cBOiCTBAa HEOPraHN4YECKNX BelleCTB
Tema3.1. Knaccuduxanus, |ConepkaHue y4eGHOro MaTepuasia 4 JIPO1
HOMCHKJIAaTypa u CTPOCHHUC| JlekuusiNe7. IIpenmer HeopraHmuyecko Xumuu. B3auMOCBsA3b HEOPraHMYECKUX JIP02
HCEOPraHn4CCKUX BCIICCTB BemecTB, Knaccudukaius HeopraHnyeckux BemiecTB. [IpocThie U CI0KHBIE BEIIECTBA. JIPO8
OCHOBHBIE KJIACCBl CJOXHBIX BELIECTB (OKCHABI, TUAPOKCHJIbI, KHCIOTBI, COJIH). MPO1
Homenknarypa m Ha3BaHHWE HEOPraHMYECKMX BELIECTB HCXOJS M3 MX XHMHUYECKOU MP04
(GOopMyIbI UM COCTaBIEHUE XUMHUECKONW (OpMYIIbl UCXOJsl U3 Ha3BaHUs BEIIECTBA 110 MP09
MEXIYHAPOJAHOW U TPUBUAJILHON HOMEHKJIAType 5 MP12
MexmonekynsapHasle B3anMoaencTsua KpucramnoruapaTtel, ArperatHble COCTOSHUS MP13
BenlectBa. Kpucrajummueckne u  amopgHble BemecTBa. THUIBI  KPUCTAITMYECKUX 11P601
pemi€éTok  (aTOMHas, MOJEKYJspHas, MOHHas, MeTaJuIMyeckas). 3aBHCHUMOCTb 11P602
¢u3nyecKux CBOMCTB BeIlleCTBa OT THMA KpUCTANIMYeCKOW pemérku. [Ipuynnbl 11P603
MHOrooOpasus BemecTB. CoBpeMeHHbIE MPECTABICHHUS O CTPOSHUH TBEPABIX, KUAKHX 11P604
¥ ra3000pa3HbIX BemecTs. JKHIKHe KPHCTALIbL. 11P609
IIpakTnyeckoe 3anaTe Ne6. HomeHknaTypa HEOPraHMYECKHX BEIIECTB: Ha3BAaHHE 2




dopMynaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHbIH ras, yrJIeKHUCIBIN
ra3, aMMHaK, TalI€HHAs W3BECTh, HErami€Has H3BECTb, MUTHEBAs COJMA U JIPYTHX):
Ha3bIBaTh U COCTABIIATH (POPMYIIBI XUMUYECKUX BEIIECTB, OIPEACIATH IPHHAIICKHOCTD
K Kkiaccy. McTouHukm XuMu4eckod wuHpopManuu (HaydHas H y4eOHO-HaydHas
JIUTEpaTypa, CpelncTBa MaccoBod mHQopmarnmu, ceth MHTepHer m apyrue). Ilomck
UH(OPMALIMK 110 Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM (hopMyIiam.

Tema 3.2. Ddusuko-
XUMHUYECKUE CBOICTBA
HEOPraHUYECKUX BEILECTB

Conep:kanue y4eOHOTro MaTepuaa

JlekmuaNe8.Meramnel. O0mue ¢Gu3nUecKue M XHMHUYECKHE CBOWCTBA  METAJJIOB
CriocoObl  mony4eHus, 3HAYCHHWE METAJUIOB M HEMETAJUIOB B MPUPOAE U
KHU3HEIEATEIIbHOCTH YelloBeKa W opraHusmMoB. Koppo3us MeTanioB: BUABI KOPPO3UH,
CHOCOOBI 3aIIUTHl METAIOB OT Koppo3uu. OCOOEHHOCTHM KOpPpPO3MH B MOPCKOM U
MIPECHOM BOJIE.

Jemoncrpanuu. Komneknus MetamioB. Mojenun KpUCTAJUIMYECKUX — PEHIETOK
MeTaJIOB. MOJIeN KPUCTALNTHICCKUX PEIIETOK o/a, anmasa, rpadura.

Jladoparopubie onbIThl. [lonyduenue kuciopoma u ero cBoWcTBa. BzammoneiicTBue
METAIIJIOB C PacTBOPAMU KHUCIIOT U COJIEH.

JlekuuaNe9.Hemeramner. O0mue ¢puzndeckne U XUMHUECKUE CBOWCTBA HEMETAJIOB.
Tunuunsle cBoiictBa HemeramwioB IV — VII rpynn. Knaccudukanus n HomeHkiIarypa
coeMHEeHUI HeMeTauIoB. KpyroBopoTsl OMOTEHHBIX SJIIEMEHTOB B IIPUPOJIE.

JlekumaNel0.Xumuueckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB
(OKCHI0B, TUIPOKCUIOB, KUCIIOT, CoJIed U Jp). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
IIPOCTHIX BELIECTB, BOJOPOJHBIX COCAMHEHUH, BBICIINX OKCHIOB ¥ THIPOKCUIIOB.

HpaKTuqecm[e 3aHATHSA

IIpakTnyeckoe 3anaTueNe7. CocTaBleHHE YpaBHEHHUH XUMHUYECKHMX PEAKLUN ¢
Y4aCTHEM IPOCTBIX M CIOKHBIX HEOPTAaHMYECKUX BEIIECTB: METAUIOB U HEMETAJUIOB;
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPIraHUYECKUX KHUCIIOT,
OCHOBaHUM M aM(OTEpPHBIX TMJIPOKCHUJIOB; HEOPraHUYECKUX COJIEH, XapaKTepU3yIOIUX
UX CBOWCTBa. PenieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOWCTBA, COCTaB, IIOJy4yeHME M  0€30MaCHOE HCIOJIb30BAHME  BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH J1eSTETbHOCTH YeJIOBeKa.

JIPO2
JIPO3
JIP04
JIPO8
MPO03
MPO06
MPO7
I1P603
I1P604
I1P606
I1P609

Tema 3.3. Mnentudukanus

Conep:kanue y4eOHOIro MaTepuaa

HCOPTraHNYCCKUX BCIICCTB

IIpakTuyeckoe 3anaTueNe8. «MnenTudukanys HeopraHMUECKUX BemecTy. Pemenue
OKCHEpUMEHTAIBHBIX 33/1a4 110 XMMHUYECKUM CBOMCTBAM METAJLIOB U HEMETAJIOB, IO

pacmo3HaBaHUIO H  TIOJYYCHHI0 METAUIOB ©  HeMeTauioB. MpaenTtudukarms

JIPO3
JIPO7
MPO1




HEOPTraHWYECKUX BEIICCTB C HCIIOJIB30BAaHUEM UX (PU3UKO-XUMHYECKHUX CBOMCTB, MPO3
XapaKTEpHBIX KAayeCTBEHHBIX peakiuid. KauecTBeHHble peakuuu Ha cynbdar-, I1P605
KapOOHAaT-, XJIOPU AHHMOHBI, HA KATHOH aMMOHHMSI. ITP608
I1P609

KonTpoabHas padora Ne2. |«CBoiicTBa HEOPTaHMYECKHUX BELIECTBY. 2

Pa3nes 4. CTpoeHue U CBOICTBA OPraHMYeCKHX BeleCTB 24

Temad.1. Knaccuduxkarmus, C
oJep:kaHue y4eOHOro MaTepHuaJia 4

CTpOCHHE U HOMEHKJIATypa

OPraHMYECKHX BEILECTB Jlekumust Nell.llosiBnenue u pazBuTue opranudyeckoi xumuu. [IpenMer opraHuyueckoi JIPO1
XUMUUA. MecTo W 3HAYCHHE OPTraHWYECKOM XUMHUU B CHUCTEME €CTECTBEHHBIX HaYK. JIPO3
XVUMHYECKOE CTPOCHHUE KaK MOPSAOK COCIUHEHHS aTOMOB B MOJIEKYJE COTJIAaCHO UX JIPO7
BaJIEHTHOCTH. (OCHOBHBIE MOJOXEHUS TEOPUH XUMHUYECKOIO CTPOCHHUSI OPraHUYECKUX MPO03
coenuHenuii A. M. bByrtnepoBa. VYriiepoaHbIi CKEIET OPraHUYECKOM MOJIEKYJIBI. MPO6
3aBUCHMOCTh CBOICTB BEIIECTB OT XMMHUYECKOIO CTpPOEHHs Monekya. M3omepus u MP11
HU30MEPBHI. MP13
[Tonsatne o ¢yHkuuoHampbHOM Tpynmne. Pagukan. IlpuHOMNIBI KiIacCHpUKAINA 2 MP14
OpraHMYECKUX  COeAMHEHUH. MexayHaponHas HOMEHKIATypa U HPUHIUIIBI I1P602
HOMEHKJIATypbl ~ OpraHuyeckux coeguHeHuil. Ilonstue 00  a3orcopepkalux I1P603
COEIMHEHUX, OMOJIOrMYECKH aKTUBHBIX BellecTBax(yrieBoaax, Kupax, Oenkax u ap.), ITP604
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX(MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO). I1P611
JlemoHcTpanuu. Moiei TOMOJIOTOB ¥ H30MEPOB OPTAHWUECKUX BEIECTB. 11P612
JlabopaTropHblii onbIT. V3roTOBIEHNE MOJIEKYJ OPraHUYECKUX BEIIECTB.
IIpakTuyeckoe 3anaTue Ne9. HomeHkiatypa opraHM4ecKuX COCIMHEHHM OTIEIbHBIX
KJIaCCOB (HACBHIIICHHbIE, HEHACBIIIEHHbIE M apOMATHYECKUE YTIEBOIOPOMABI, CIUPTHI,
(dbeHOMNBI, anbIeruibl, KETOHbI, KapOOHOBBIE KUCIOTH U Ap.) CocTaBleHHE MONHBIX U 2
COKpalIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHMYECKUX BEIIECTB OTIEIbHBIX KIJIACCOB,
WCIIOJNIb3Ysl UX HA3BAaHUSA 0 CHUCTEMATUYECKOM HOMEHKJarype. Pacu€rsl mpocreiimieit
(bopMyITBI OPraHMYECKOW MOJIEKYJIBI, UCXOIS U3 dJIEMEHTapHOTO cocTaBa(B%).

Tema 4.2. CBoiicTBa Conep:kanue y4e0OHOro MaTepuaa 12 JIPO2

OpPraHUYECKUX COEAMHEHUN JlexknusaNel 2. ®u3nKo-XMMUUECKHE CBOWCTBA OPraHUYECKUX COEIMHEHHUM OTIENbHBIX JIP0O4
K1accoB  (0COOEHHOCTH  KIacCU(PUKALMKM M HOMEHKJIATYPhl BHYTPHM  KJacca; ) JIPO5
TOMOJIOTHUECKUN psAn u obmas ¢opmyna; wu3oMepus; (QU3NYECKUE CBOICTBA,; MP02
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU): MPO03




-peJeibHble yraeBoAopoabl. ['opeHne meTaHa Kak OJWH M3 OCHOBHBIX MCTOYHHUKOB
TEIUIa B MPOMBINUIECHHOCTH U ObITy. CBOHCTBA TPUPOTHBIX YIIIEBOAOPOIOB,
HaxO0XEHUE B IPUPOJIE U IPUMEHEHNE AJIKAHOB;

-HENPEAEIbHbIE M apPOMATHYECKHUE YIIIEBOAOpPOAbl. [lommMepusanus STHIIEHA Kak
OCHOBHO€ HAaIpaBJICHUE €ro HCMOJb30BaHUsA. ['OpeHue alerwyiieHa Kak HCTOYHHKA
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJISI CBAPKHU U PE3KU METAILJIOB.

Jemoncrpanuu. OTHOLIEHHE METaHa, dTHJICHA, aleTHJeHa M OeH30Ja K pacTBOpam
NepMaHraHara Kajaus u OpoMHOH Bojzie

JleknuaNel3.Kucnopogoconepxamue COCIUHEHUs (COUPTHI M MPOCThIe 3(UpHI,
(deHonmbl, anpaeTUABl M KETOHBI, KAapOOHOBBIE KHCIOTBI W HX HPOHM3BOIHBIE).
[IpakTuueckoe TNPUMEHEHHE OHTWICHIJUKONSA, TiuuepuHa, ¢enona. [Ipumenenue
dopmanpaeruna, ameranpieruaa, YKCyCHOW KHCIOTHI. MblUIa, KakK COJHM BBICHINX
KapOOHOBBIX KHCIIOT. MOOIINE CBOMCTBA MBLJIA.

JemoncTpaunu. KayecTBeHHbIE peakUMU Ha MHOrOaTOMHBIE cupThl. KauecTBeHHBIE
peakiuu Ha ¢eHon. OKHCIEHUE aNbJErHI0OB U TIIOKO3bl B KUCIOTY C HOMOIIBIO
ruapokcuaa meau(1l)

Jladboparopubie onbIThbl. CBOICTBA  YKCYCHOM KHCIJIOTBHI, OOIIME CO CBOMCTBaAMU
MUHEPAJIbHBIX KUCIOT. J0Ka3aTebCTBO HEMPEIEIBHOTO XapaKTepa sKUKOTO KHPa.

JleknuaNel4. Aszorconepkamue coeauHeHUs (aMHUHBI, AMHUHOKHUCIOTBHI, OEIKH).
BbicokomonekynspHble COeTMHEHHUs (CHHTETHYeCKHEe M OHOJIOrMYeCKH-aKTHBHBIE).
Momnowmep. Ilomumep, cTpykrypHOe 3BeHO. [lommmepusanmsi 3TWIEHa KaKk OCHOBHOE
HaIpaBJIEHUE €ro HCIONb30BaHMs. ['eHeTnyeckas CBA3b MEXAY  KllaccaMu
OPraHUYECKUX COCTUHECHUM.

MPO5
MPO7
MP12
MP13
MP15
I1P601
I1P606
I1P608
I1P609
I1P610
I1P611
I1P612

JemoncTpanuu. [[BeTHBIE peakiiun OEIKOB

JlaGopaTopHble onbIThbl. M3roToBieHHe MApOCTEPKHEBBIX U OOBEMHBIX Mojeneit
M30MEpHBIX aMHUHOB. PacTBopenne OenkoB B BoJe W uX Koarymsius. OOHapyKeHHe
0enKa B KypHHOM sIii1ie 1 MOJIOKE.

IIpakTuyeckoe 3anaTHeN210.CBONMCTBA OpPraHUYECKHX COEAMHEHUH OTIEIbHBIX
KJIacCOB (TpUMBHAIBbHAS W MEXIYHApOJHAas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA,
CIOCOOBI TONTyUeHUs1): TpeaeTbHbIe(aKaHbl U IIUKJIOATIKaHbI), HEMPEIeIbHBIC(ATKEHBI,
QTKWHBl W aJKaJUCHbl) W apOMAaTHYECKUE YTIEBOJAOPOABI, CIUPTHI U (HEHOJIBI,
KapOOHOBBIE KHUCIOTHI U 3(PHUPHI, ambIAeTUIbl U KETOHBI, aMHUHBI U AMHHOKHUCIOTHI,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUS. 3a/IaHMs Ha COCTABIICHUE YPAaBHEHUN XUMUUIECKUX
peakiuii C ydacTHeM OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS.




IIpakTuyeckoe 3ansaTHe Nell.CocraBneHue cxeM peaknwid (B TOM YHCIE IO
IPEJJIOKEHHBIM 1IETI0YKaM IPEBPAILEHUI), XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA

OpPraHMYECKUX COEIMHEHUHN OTAENbHBIX KJIAcCOB, CIIOCOObI UX MOJYYEHHs U Ha3BaHUE 2
OPraHUYECKUX COCIMHEHHUU IO TPUBHAJIBHON WM MEXIYHAPOIHON CUCTEMATHYECKON
HOMEHKJIaType. PeleHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOIMCTBA OPraHUYECKUX COCAMHEHUN OTAEIBbHBIX KIACCOB.
IpakTnueckoe 3ansaTueNel2 «lIpeBpailieHe OpPraHMYECKUX  BEIIECTB  MPU
HarpeBaHun» [lodmyueHune oJTuieHa M H3ydeHUE €ro CBOMCTB». MonenupoBaHue 2
MOJIEKYJI 1 XUMUYECKUX IIPEBPALLECHUN HA IPUMEPE 3TAHA, STUJICHA, ALIETHIICHA U Jp.
Tema 4.3. UnentudukanusaCoaep:xaHue y4eGHOro MaTepuaia 8 JIPO1
OpraHMYCeCKUX BeHICCTB, WX Jleknusi NelS.buoopranunueckue coeaunenus. [Ipumenenne u Ouosiornyeckas poiib JIP02
3HAYCHUC W MNPUMCHCHHUC B| yrieBogoB. OKUCIEHHE YTIEBOAOB- UCTOYHUK SHEPTUU KUBBIX opraHu3MoB. Obmactu JIPO3
OBITOBOM M NPOU3BOJCTBEH-| mpHMEHeHHs aMHHOKHCIOT. [IpeBpanienne GeIKoB MM B OPraHu3Me. BHomormdecKue 2 MPO1
HO1 ISSITENIbHOCTHU YeJIOBEKa bynknun OenkoB. buonornueckue ¢GyHKIUU XUpoB. Ponb opraHuyeckoil XMMuu B MPO03
pEIeHHH IPOOIIEM ITUIIEBOH 6E30MaCHOCTH. MP04
Jlekumsa Nel6.Ponbp oprannuyeckoil XMMHMM B pEIIEHUU MPOOJEM HHEPreTHUECKO MPOS
0e30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, CO3JaHUU HOBBIX MAaTepUanoB, HOBBIX MP07
MCTOYHUKOB 3HEPruu(ajibTepHATUBHBIE MCTOYHUKU FHEPruH).OnacHOCTh BO3JEHCTBUS 9 MP08
Ha KMBBIE OpPraHU3Mbl OPTaHUYECKUX BEIIECTB OTIEIbHBIX KJIaccOB(yrI€BOIOPOIBI, MP13
CHUPTHI, (EHOJBI, XJIOPOOPraHUYECKUE IPOU3BOJHBIE, ANbJAETHABI U JAp.) CMBbICIH MP14
II0Ka3aTelsl PEAEIbHO JOIYCTUMON KOHIEHTPALuU I1P601
IIpakTnueckoe 3anaTueNel3. «MneHTudukanus OpraHMYECKMX COEAMHEHU gggg;
OTJIENbHBIX KJIacCOBY» (Ha MpUMeEpe allbJerUI0B, KpaxMaia, YKCYCHON KHCIIOTHI, OEIKOB
U T.OI.) C WCIOJb30BaHHUEM UX (U3UKO-XUMHUYECKUX CBOWCTB M XapaKTEePHBIX ggg} é
KaueCTBEHHBIX peakmuil. JleHaTypanus Oenka npu HarpeBaHuu. L[BeTHBIe peakiuu 2
6enkoB, BO3HMKHOBEHHE aAHATUTHYECKOI'O CHUTHAjla C TOYKU 3PEHUS XUMHYECKHX
IIPOLIECCOB pu IIPOTEKAHNUH Ka4eCTBEHHOU peakuuu, MIO3BOJISIOIIEN
UACHTU(DUIIUPOBATH MPEATOKEHHBIE OPTaHINYECKHE BEIIeCTBA.
KonrpoabHnas padora Ne 3. («CTpyKTypa M cBOIiCTBA OPraHUYeCKHX BEIIECTB»». 2
Paspnen. 5. Kunernueckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
Tema 5.1. CropocTh Conepskanue yaeGHOro MaTepuasia 4 JIP02
XUMHUYECKUX PEAKIUH. — JIP 03
XUMIYecKoe PaBHOBECHE Jlekumsa Nel7.CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPO/IbI 2 JIP 08

pearupyromux BCHICCTB, KOHLOCHTPALMKU pPCarupyrommnx BCHICCTB, TEMIICPATYPhI




(mpaBwio Baut-T'odda), muomaan peaknmoHHON MOBepXHOCTH. TemioBbie 3HQeKThI MPO1
XUMHUYECKHX peaKkuuid. DK30- M 3HIOTepMUYecKkue peakuuu. OOpaTuMocTh peakuuii. MPO02
XHWMHYECKOE PABHOBECHE M €r0 CMEIICHHE IMOJ JACHCTBHEM pa3W4HBIX (DAaKTOPOB MPO3
(KOHLIEHTpalMsl PeareHTOB WJIM IPOIYKTOB PEaKLUH, JAABJICHUE, TemIepaTypa) Ajs MPO06
CO3/IaHMs ONITUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMHUUECKUX TpoueccoB. [Ipunuun Jle - MPO7
[Hartense. KatanuzaTopsl 1 UHTHOUTOPBI. MP11
IIpakTyeckoe 3ansaTHeNel4.PenieHre NTPakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha 2 MP12
aHayn3 (HaKTOPOB, BIUAIOIIMX HA U3MEHEHHE CKOPOCTU XUMHUYECKOM peakluu, B T. Y. C MP15
MO3ULMIA  HKOJIOTMYECKH 1eJecO00pa3sHOro MOBeNeHHs B OBITY M TPYAOBOM 11P608
NESTENIbHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbS M OKpYXKAloUlell MpUpPOAHOMN 11P609
Cpenpl.
Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUl Ha NpUMeHeHue mnpuHiuna Jle-
HlaTenbe, 11 HAXOXKIACHUS HAIIPABICHUS] CMEIICHUS] PABHOBECHUSI XUMUYECKOHN peaKInu
U aHanu3 (pakToOpoB, BIUSIONINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

Paznen 6. PacTBopbl 4

Tema  6.1. Ilonsatue  o|CoaepxxaHue y4eGHOro MaTepuasia 2 JIPO1 JIPO2

pacTBopax Jlexnus Nel8.PacTBopenne kak (DHU3MKO - XUMHUEcKHii mporecc. PactBopsl. Crioco6s! JIPO3 JIPOS
MPUTOTOBIICHHUSI  pacTBOpoB. PacTBopuMocTb. MaccoBass J0isi  pacTBOPEHHOTO JIPO6 MPO03
BemecTBa. CMBICT TMOKa3aTenss MpeNeibHO JOMYCTUMON KOHIIGHTpPAIlMKM U €ro MP04 MP14
HCIIOIB30BAHNUE B OIIEHKE KONOTHYECKOH O€30IaCHOCTH. 5 11P607 ITP610
[TpaBuna 5SKOJOTMYECKH L€I€COOOpa3HOro TOBEAEHHS B OBITY M TPYLOBOH 11P611
NeSITETbHOCTH B LEJISIX COXPAaHEHHS CBOETO  3JIOPOBBSI M OKPY)KAIOLICH MPUPOITHON
Cpezbl; ONTaCHOCTh BO3/ICMCTBUS Ha KHUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB.

Tema 6.2. HccrnenoBanue/OCHOBHOE cOep:KaHHE 2 JIPO3 JIP04

CBOJICTB PaCTBOPOB INpakTuyeckoe 3ausTue Nel5. «IIpurotoBneHnme pacTBOpoB».  IIpHUTOTOBIEHHE JIPO8 MP02
pacTBOPOB 3a/laHHON (MaccoBOil,%) KOHLEHTpalUH (C MPAKTUKO-OPUEHTHUPOBAHHBIMU MPO7 ITP607
BONPOCAMH), OINpEAeNeHHe  Cpeabl BOAHBIX PACTBOPOB. PelleHWe IPaKTHKO- 2 11P609 I1PG10
OpPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PAaCTBOPHI, UCIOIb3yeMble B OBITOBOW H 1IP611
MIPOM3BOJICTBEHHOH JIETETLHOCTH YEIIOBEKA.

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COlep:KaHMe (CoaepKaHue TPUKJIATHOTO MOLYJIsI) 6

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa 6

Tema 7.1. Xumus B Obity u|Conmep:kaHue y4eGHOro MaTepuasia 6 JIPO1 JIPO2

[POM3BOACTBEHHOM JlexknusaNe 19. Hoseiimye JOCTUKEHHMs HAayKM M XHMHYECKOH TEXHONOTHMH. Poib 2 JIP04 MPO3




JCATCIIBHOCTH YCIIOBCKA

XUMUU B OOECIIEYCHUH SKOJOTUYECKOW, SHEPreTHUYEeCKOW W MHINEBONW O€30MacHOCTH,
pa3BUTUM MeAWIMHBL. [IpaBmia TOWCKa W aHAM3a XUMUYECKOW WHpOpManuu w3
Pa3IMYHBIX UCTOYHUKOB (HAay4Hass U ydeOHO-Hay4YHas JUTEpaTypa, CPEACTBA MAaCCOBOM
uHpopmanuu, cetb MIHTepHET).

IpakTnyeckoe 3ausaTUANe16. [louck u aHanM3 KEHCOB O MPUMEHEHUU XUMHUUYECKUX
BEIICCTB M TEXHOJOTHH C yu€ToMm Oyaymieid npodeCCHOHAIbHOW NeATEIHHOCTH IO
TEMaM: Ba)KHEWIIWE  CTPOUTEIBHBIE MaTepualbl, KOHCTPYKLMOHHBIE MaTEepUAIbI,

2
KpacKu, CTEKJO, KepaMuKa, MaTepuaiabl Mg SJIEKTPOHUKH, HAHOMAaTEepHUabl,
TEKCTWJIbHBIE BOJIOKHA, WCTOYHUKH SHEPIHM, OpPraHWYECKHUE U MUHEpaIbHBIC
ya00peHus, JIeKapCTBEHHBIEC BEIIECTBA, ObITOBAsT XUMHSI.
IIpakTuyeckoe 3ansaTua Nel7. 3ammra: IlpencraBieHue pe3ynbTaTOB peLICHUS 2

KelicoB B (hopMe MUHHU-IO0KJIA/IA C IPE3EHTALIUEH.

MP04 MPO5

MP08 MP09

MP16 MP17

MP18 ITP602
ITP606 11P609
I1P611 I1P612

Bcero
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4. YCJIOBUMSA PEAJIM3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne

st peanuzanuy mporpaMmbl y4eOHOTO MpeaMeTa MPeAyCMOTPEHO HAMYUe CISAYIOIIUX
CHeIHalIbHbIX TOMEIECHHI:

Ka6uner xumumn:

CTOJIbI YUEHUYECKHE JIJIs1 KAOMHEeTa XMMHHU C CAHTEXHUKOM 14 mT.,

CTyJbs 28 1IT.,

CTOJI IEMOHCTPAIlMOHHBIN € MPUCTABKOM 1 mT.,

CTYJI Juisl ipenogaBatens | mr.,

BBITSDKHOM mikad 1 mrT.,

HOyTOYK Acer E1-531 lmiT.,

npoekTop Proxima C3255 1 mir.,

’KpaH 1 mr.,

3BYKOBBIEC KOJIOHKH Microlab 2.0 solo4c 1 mT.,

METATMYECKH mKad U1 XpaHEeHUs XUMHYECKOU MOCY/IbI U PEAKTHBOB 2 IIIT,
MeTaJUTMYeCKuil ceid 2 mT,

JIOCKa MapKepHas MeJoBasi KOMOMHUpOBaHHas | 1miT.,

HA0Op XUMUYECKUX PEAKTHUBOB I10 TPYIIIIaM XpaHEHUS, TUIAKTUIECKHE TOCOOUSI.
I1O: 1. Windows 8.1 (mpodeccuonanpHas muteH3us Ne 45829305, 6eccpodHo);
2. MS Office 2010 pro (mumensust Ne 48958910, Ne 47774898 , 6eccpouHo);

3. FBreader (ceo6oanoe); 4. WinDJwiev (ceo6oaHoe); 5. Google Chrome, (cBoboaHOE)

OobopynoBanue jadoparopuu M pado4yux MecT JadOpaTOpuM: MEH3YPKH, MHIETKU
KaIeJIbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U TOKPOBHBIE CTEKIA, TUIAHLIETHI JIJIS
KaleJbHBIX peakluii, GUiIbTpoBaibHas Oymara, MPOMBIBATIKU, CTCKISIHHBIC MPOOUPKHU, PE3UHOBBIC
npoOku, (oHapHUKH, HAOOp PEaKTHUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI JJISI TPOOUPOK; MEPHBIE
WIMH]IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JeuTeNnbHble nunuHapuieckue(50-100 mi), cTynku ¢
necTukoM, (happopoBbIe YalIKH, MUHIETHI, (GUIBTPHI OyMaXKHbIE, BaTa, Mapiis, YacoBbIe CTEKIIA,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, COHUPTOBBIE TOPEIKH, CIUYKH, TPUOOp IS MOTyUeHUs
ra3oB(MJIU TPOOUPKa € Ta300TBOIHON TPYOKOM), IepKATEH JIsi MPOOUPOK, CKIISTHKHU ISl XpPaHEHUS
PEaKTUBOB, pa3fgaTyHble JOTKH; XuMmudeckue ctakanbl(50,100 u 200 mi); mmarenw; MUHIETHI,
TUTENIbHbIE IIMIIbI, CEKyHAOMepbI(TaiiMepsl), MepHble mnpoOupku(Ha 10-20ma) U MepHbIe
k051061(25,50,100m 200Mm) BoasiHAs OaH(WUIH TEPMOCTAT),, KOHUYECKHE KOJOBI 11 TUTpoBaHus(50
u 100Mi), MHAMKATOPHBIE MOJOCKU AJis onpeaeneHuss pH u cranmapTHas WHIUKATOpHAs LIKaia,
YHUBEpCAJIbHBINA MHIMKATOpP, nuneTku Ha 1, 10,50 mu(umu nozatops! Ha 1,5 10mi), Gropetku uis
TUTPOBaHUA, MeauIuHCKue mnpunbl Ha 100-150 mu, nabopaTopHblen/Wiyu aHAIMTUYECKHE BECHI,
pH meTpsl, cymmnbHbIN MmKad, U Apyroe 1adbopaTopHOoe 000pyAOBAHHUE.

4.2 UnpopmanmoHHoe o0ecniedyeHne peain3anuu NPOrpaMmMbl

Jnst  peanmzanuu  mporpaMMbl  yueOHoro mpenMera Oubnuoteunnii  poun BBIY
YKOMIUIEKTOBAH II€YaTHBIMU U JIEKTPOHHBIMU U3IaHUSIMH.
OOyyarommecs W3 YMCIa WHBAJIUAOB U JIMII C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBBS
oOecrieyeHbl MEYaTHBIMM U (MJIM) 3JEKTPOHHBIMU OOpa3oBaTeNbHBIMH pecypcamMu B (opmax,
AIAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbBA.

OcHoBHas JuTepaTypa
1. Tabpuensu O. C., OctpoymoB WU. I'., CnaakoB C. A. Xumus: yueOnuk s 10 xmacca.-
Mocksa: U3narensctBo «IIpocBenienuey, 2023.
2. T'abpuensu O. C., Octpoymos WU. I'., Cnagxo C. A. Xumus: yuebnuk s 11 xmacca.-
Mocksa: M3narensctBo «IIpocBenienuey, 2023.



3. Tabpuamsa O.C. Xumus ans npodeccuii U CenruanbHOCTEeH COLNATbHO-3KOHOMUYECKOTO U
rymanuTapaoro npoduieii: yueonuk/ O. C. I'abpuansH, U. I'. OctpoymoB. — U3parenbckuit eHTp
«Axagemus», 2020.- 208 c.,0B.HII.

4, Tabpwansn O.C. Xumusa i npodeccrii M CIenUaIbHOCTEH TEXHUYECKOTO MPOdUIIA:
yuebnuk/ O. C. I'abpwansH, U. I'. OctpoymoB. —4-¢ usn.,crep. — M.: M3natenbckuii LEHTP
«Axagemusy», 2021.-256 c.,uB. wuil.

5. Tabpwanmsa O. C. Xumus B Tecrax, 3ajadax U ynpaxHeHusx: yued. [Tocobue mmy crym.
cpen. npod. yue6. 3aBenenuit / O. C. I'abpuansn., I, I'. JIsicoBa. — M.: M3narenbCckuii 1EeHTP
«Axanemus», 2021.-224 c.

6. Aundwunorenona, . B. Xumus. ba3ossiii ypoBenb: 10—11 kiaccel : yaeOHUK TSI CPETHETO
obmero oopazosanus / . B. Audunorenona, A. B. baokos, B. A. [TonkoB. — 2-e u3f., ucmp. u
non. — Mocksa : UzmarensctBo Opaiit, 2023. — 290 c¢. — (O0meoOpa3oBaTeIbHbIA TUKI). —
ISBN 978-5-534-16098-7. — Tekcr : snextponHblii // OOpazoBarenbHas 1iardpopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/530422

7. Kmwoes, M. B. Opranuveckass Xumusi : ydeOHOE TMOCOOMEe IS  CPEAHEro
npodeccuonanbHoro oopazosanus / M. B. Kmroes, M. I'. A6nynnaeB. — Mocksa : M3gaTenbcTBO
FOpaiit, 2023. — 231 c. — (IIpodeccuonansruoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Texct : onektponHbli // OOpa3oBatenbHas tiargopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/520093
JdomoHuTEIbHAS JIUTEPATYPaA

1. Epoxun FO.M. Xumusi: 3amaun u ynpaxsenus yued. nocobue / FO.M. Epoxun.-2-e
u3., crep. - M. : U3natensckuit neHTp «Akagemusi», 2021. — 288 c.

2. I'muaka, H.JI. OOmas xumus: yuebnoe mocobume / I'mmaka H.JL. — Mocksa :
KnoPyc, 2020. — 749 c. — Tekct: osnektponnsiii // OBC BOOK [caiit]. - URL:
https://book.ru/book/935925

3. XuMmus: y4eOHUK Jia cpeaHero mpodeccuonanbHoro obOpazoanus / HO. A.

Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanosan ; mox oOmeit penakuueit I'. H. daneesa.
— 2-e u3n., nepepad. u gon. — Mocksa : MzmarensctBo FOpaiit, 2020. — 431 c¢. — Teker :
anexktponHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143

4, OneiinukoB, H.H.Xumus. AaroputMsl pemieHus 3a1ad ¥ TeCThl: yueOHOe mocobue
Ui cpepHero npodeccuonansHoro obpasosanus / H. H. Oneiinukos, I'. II. MypaBbeBa. — 3-¢
u3M., uchp. u gom. — Mocksa : U3natensctBo FOpaiit, 2020. — 249 c¢. — TekcT : 2IeKTpOoHHbIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/452906

5. Xumusa. 3amayHuK : ydeOHoe mocoOue Mg cpeaHero mpohecCHOHaTbLHOTO
obpazoBanust / }0. A. Jlebenes [u ap.] ; mox oOmeit pemakuuen I'. H. ®daneeBa. — Mocksa :
UznatensctBo FOpaiit, 2020. — 238 ¢. — Teker : anekrponnsiii / 9BC KOpait [caiiT]. — URL:
https://urait.ru/bcode/452161

DJIEKTPOHHBIE pPecypchl
1. www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI TOpEI»).
2. www. hemi. wallst. ru (O6pa3oBaTenbHbII CAlUT AJIs MIKOJbHUKOB «XHUMHUS).
www.alhimikov.net (O6pa3oBaTenbHBIN CAUT JUISI MIKOJIBHUKOB).
www. chem. msu. su (3aexTpoHHas 6MOIMOTEKA IO XUMUH).
www.enauki.ru (MHTEepHeT-u3aHue Ui yuureneil «EctecTBeHHbIE HAYKN»).
www. lseptember. ru (meTonuueckas razera «llepBoe ceHTAOPs»).
www. hvsh. ru (CkypHam « XuMuUs B IIKOJIE»).
www.hij.ru (kypHan « XuMUS U KU3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH XKypHAIT «XHUMUAKA ¥ XHUMUS)
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S KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA

OBIIEOBPA3OBATEJIBHOI'O ITIPEMETA

KoHTpons 1 onienka copMHUPOBAHHOCTHU JINYHOCTHBIX, METAIPEAMETHBIX U TIPEAMETHBIX
pE3yNbTAaTOB OCYIIECTBIISIOTCA B COOTBETCTBUH CO CIIEYIOLIUMU ITOKA3aTEIISAMMU:

Pe3yabTarbl OcCHOBHbBI€ N0KAa3aTe/IM OLeHKH pe3yJibTaTa
00yueHus1 (no Kaxcoomy pe3ynbmamy, Ha KAKOM 3aHAMUY NPOGEPAEMCIL U YeM NPosepsiencsl)
Tema | OneHo4HOE CPeACTBO
JInyHoCTHBIE
JIPO1 Pazgenl. Tema 1.2 YcTHEIR ompoc, cobecemoBanue
Pazgen 3. Tema 3.1 TectupoBanme
Paznen 4. Tema 4.1, 4.3 Pemenue keiica
Paznen 6. Tema 6.1 Harmcanne pedepara
Paznen 7. Tema 7.1 BrImmonmae e MpakTHIeCKOH pabOThI
Pewenue 3anau
Penienne KOHTPOIBEHON PabOTHI
JIP02 Pazgenl. Tema 1.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 2. Tema 2.1 TectupoBanue
Paznen3. Tema 3.1, 3.2 Pemenue keiica
Paznen 4. Tema 4.2, 4.3 Hammucanwne pedepara
Pazgen 5. Tema 5.1 BrmonHerne nmpakTudeckon paboThl
Paznen 6. Tema 6.1 Pemenue 3anau
Paznen7. Tema 7.1 Penrenne KOHTPOIBHON PabOTHI
JIPO3 Pazgen 2. Tema 2.1, 2.2 YcTHBIH ompoc, cobecenoBaHne
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.3 Pemenne xetica
Pazgen 6. Tema 6.1, 6.2 Hammucanwne pedepara
BrimonHeHne npakTHueckoi paboThl
Pewenne 3anau
Pemenne KOHTPOIILHOM PabOTHI
JIPO4 Pazgen 1. Tema 1.1, 1.2 YcTHBIH ompoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Pasznen 3. Tema 3.2 Pertenue keiica
Paznen 4. Tema 4.2 Hammucanwne pedepara
Paznen 6. Tema 6.2 BeimosHeHre pakTHYeCcKOl paboThI
Paznen 7. Tema 7.1 Pemenwne 3anau
Pemenne KOHTPOIILHOM PabOTHI
JIPO5 Pasnen 4. Tema 4.2 YcTHBIH ompoc, cobeceoBaHne
Paznen 6. Tema 6.1 TectupoBanue
BrmonHenne mpakTrHaeckoi paboTh
Perrenue 3agau
JIP06 Paznen 6. Tema 6.1 YcTHBIN ompoc, codece0BaHne
TectupoBanue
BrinonHenne npakTHyecKoi paboThl
Pewenne 3anau
Perienne KOHTPOIBbHON PabOTHI
JIPO7 Pazgen 3. Tema 3.3 YcTHBIH ompoc, cobece0BaHne
Paznen 4. Tema 4.1 TectupoBanne
BrmonHenne mpakTHyecKoi paboThl
Pemenne 3anau
JIPO8 Paznen 2. Tema 2.2 YcrHEI onipoc, cobecemoBanue

Paspnen 3. Tema 3.1, 3.2

TectupoBanue




Pazgen 6. Tema6.2 Peienue ketica
Harmcanne pedepara
BrmonHenne npakTHYecKor paboThI
Pemenue 3anau
Pemenne KoHTPOIHHOM PabOTHI
MeTtanpeameTHbIe
MPO1 Paspnen 3. Tema 3.1, 3.3 YcrTHEIR ompoc, cobecemoBanue
Paznen 4. Tema 4.3 TectupoBanme
Paznen 5. Tema 5.1 BrinonHeHne npakTHYecKoi paboThl
Pemenue 3anau
Pemenne KoHTPOIBHOM PabOTHI
MPO02 Paszngen 2. Tema 2.2 YcTHBIH ompoc, cobece0BaHne
Paznen 4. Temad.2 TectupoBanue
Paznen 5. Tema 5.1 Pewienue kelica
Paznen 6. Tema 6.2 Harmcanne pedepara
BrinonHeHne npakTHYecKoi paboThI
Pemenue 3anau
Pemmenne KOHTPOIEHOM PabOTHI
MPO3 Pazgen 1. Tema 1.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Pazgen 4. Tema 4.1,4.2,4.3 Pemenne xetica
Pazgen 5. Tema 5.1 BrmonHerne nmpakTudeckon paboThl
Paznen 6. Tema 6.1 Pemenue 3anau
Paznen 7. Tema 7.1 Penienne KOHTPOIBHOW PabOTHI
MP04 Pazgen 1. Tema 1.2 YcTHBIH ompoc, cobecenoBaHne
Paznen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemenue ketica
Paznen 4. Tema 4.3 Hammucanwne pedepara
Paznen 6. Tema 6.1 BrmonHerne nmpakTudeckon paboTh
Paznen 7. Tema 7.1 Pemenue 3anau
Penienne KOHTPOIBHON PabOTHI
MPO5 Paznen 2. Tema 2.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 7. Tema 7.1 Hanucanue pedepara
BrmonHenne mpakTrHaeckoi paboTh
Perrenue 3agau
Penienne KOHTPOIBHON pabOTHI
MPO06 Paznen 1. Temal.2 YcrHBIN ompoc, codeceoBaHne
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pertenue keiica
Paznen 5. Tema 5.1 Hanucanue pedepara
BrmonHenne mpakTHaecKoi paboThl
Pemienue 3agau
Penienne KOHTPOJIBHOM PabOTHI
MPO7 Paznen 3. Tema 3.2 YcrHBIN ompoc, codece0BaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pazmgen 5. Tema 5.1 Pertenue keiica
Paznen 6. Tema 6.2 Harmcanne pedepara
BrmonHenne nmpakTHyecKoi paboTh
Pemenne 3agau
Pemenne KOHTPOIEHOM PabOTHI
MPOS8 Paznen 4. Tema 4.3 YcrHEI omipoc, cobecemoBanue
Paznen 7. Tema 7.1 TectupoBanue

Hanucanue pedepara

BrmonHenne mpakTHuecKoi paboThl
Pemenne 3anau

Perienne KOHTPOIBbHON PabOTHI




MPO09 Pazngen 2. Tema 2.2 YcTHBIH ompoc, cobeceoBaHne
Paznen 3. Tema 3.1 TectupoBanme
Paznen 7. Tema 7.1 Hanmcanwue pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3amau
Pemenne KoHTPOIBHOM PabOTHI
MP10 Pazngen 2. Tema 2.2 YcTHBIH ompoc, cobece0BaHne
TectupoBanue
BrImmonmHeHME MpakTHIECKOH pabOThI
Pewrenue 3agau
MP11 Pazgen 1. Tema 1.2 YcTHBIH ompoc, cobece0BaHne
Paznen 2. Tema 2.2 TectupoBanme
Paznen 4. Tema 4.1 Pemenwne ketica
Paznen 5. Tema 5.1 Hamucanwue pedepara
BrinonHeHne npakTHYecKod paboThI
Pewrenue 3amau
MP12 Pazgen 2. Tema 2.1 YcTHEIR ompoc, cobecemoBanue
Paznen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemenue ketica
Pazgen 5. Tema 5.1 Hammucanwne pedepara
Paznen 7. Tema 7.1 BrimonHenne npakTHyeckoi paboThl
Pewenue 3anau
MP13 Paznen 3. Tema3.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 4. Tema 4.1, 4.2, 4.3 BrmonHerne nmpakTudeckon paboThl
Pemenune 3anau
MP14 Pa3snen 4. Tema 4.1, 4.3 YcTHBIH ompoc, codece0BaHne
Paznen 6. Tema 6.1 TectupoBanue
Pewienue kelica
Hanucanwue pedepara
BrmonHerne nmpakTudeckon paboTh
Pewrenue 3agau
MP15 Paznen 4. Tema 4.2 YcTHBIH ompoc, cobece0BaHne
Paznen 5. Tema 5.1 TectupoBanue
Pewienue kelica
BrmonHenne mpakTrHaeckoi paboTh
Pewenue 3anau
MP16 Paznen 7. Tema 7.1 YcTHBIN ompoc, codece0BaHne
TectupoBanue
Hanucanue pedepara
BrimonHeHre pakTHYecKOl paboThI
MP17 Pasnen 7. Tema 7.1 YcTHBIH ompoc, cobeceoBaHne
TectupoBanue
Hanucanue pedepara
BrmonHenne mpakTrHaecKoi paboThl
Pemenune 3anau
MP18 Paznen 7. Tema 7.1 YcTHBIN ompoc, codece0BaHne
TectupoBanue
BrmonHenne nmpakTHyecKoi paboThl
Pewenne 3anau
[IpenmeTHBIE
11P601 Paznen 3. Tema 3.1 YcrHEI omipoc, cobecemoBanue
Paznen 4. Tema 4.2, 4.3 TectupoBanue

Pemenue keiica
Harmcanne pedepara
BrimonHeHne npakTuyeckor paboThl




Pemenne 3agau

11P602 Pasgen 1. Tema 1.1 YcTHBIH ompoc, cobeceoBaHne
Paznen 3. Tema 3.1 TectupoBanme
Paznmen 4. Tema 4.1 Pemenwne ketica
Paznen 7. Tema 7.1 Hamucanwue pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3amau
Pemenne KoHTPOIHHOM PabOTHI
I1P603 Pasgen 1. Tema 1.2 YcTHBIH ompoc, codece0BaHne
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Paznmen 4. Tema 4.1 Pemenwne ketica
Hamucanwue pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3amau
11P604 Paspnen 3. Tema 3.1, 3.2 YcTHEIR ompoc, cobecemoBanue
Paznen 4. Tema 4.1 TectupoBanue
BrinonHeHne npakTHYecKoi paboThI
Pewrenue 3agau
I1P605 Paznmen 2. Tema 2.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 3. Tema 3.3 TectupoBanue
BrmonHerne nmpakTudeckon paboThl
Pewrenue 3agau
I1P606 Pasnen 2. Tema 2.1 YcTHBIH ompoc, cobece0BaHne
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.2 Pewienue kelica
Pazgen 7. Tema 7101 Hammucanwne pedepara
BrimonHenne npakTHueckoi paboThl
Pewienue 3agau
I1P607 Paznmen 2. Tema 2.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue keiica
Hammucanwne pedepara
BrmonHenne mpakTHaecKoi paboTh
Pemenue 3anau
I1P608 Pasnen 2. Tema 2.2 YcTHBIN ompoc, codece0BaHne
Pasznen 3. Tema 3.3 TectupoBanue
Paznen 4. Tema 4.2 Pemenue ketica
Paznen 5. Tema 5.1 Hanucanue pedepara
BrmonHenne mpakTrHaecKoi paboThl
Pemrenue 3agau
Penienne KOHTPOJIBHON PabOTHI
I1P609 Pasnen 1. Tema 1.1 YcrHBIN ompoc, codece0BaHne
Paznen 2. Tema 2.2 TectupoBanue
Pasnen 3. Tema 3.1, 3.2, 3.3 Pemenue keiica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepara
Paznen 5. Tema 5.1 BrmonHenne mpakTrHaecKoi paboThl
Paznen 6. Tema 6.2 Perrenue 3agau
Pazmen 7. Tema 7.1 Pemenne KOHTPOJIbHOM PabOTHI
I1P610 Paznen 2. Tema 2.1 YcrHEI onpoc, cobecemoBanue
Pasnen 4. Tema 4.2 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue xeiica
Harmcanwne pedepara
BrmonHenne nmpakTrHuecKoi paboTh
Pemenne 3anau
I1P611 Paznen 6. Tema 6.1, 6.2 YcrHEI onipoc, cobecemoBaHue
Paznen 7. Tema 7.1 TectupoBanmne

Pemenue keiica




Hammucanwme pedepara
BrimmoHeHIE MpakKTHYECKOH pabOTHI
Pemenne 3agau

I1P612 Pazngen4. Tema4.1,4.2,4.3 YcTHBIH ompoc, codece0BaHne
Paznen 7. Tema 7.1 TectupoBanue

Pemenne xeiica

Hamucanwue pedepara

BbInoAHeHMe NpaKTHYIECKOi paboTHI
Pemenue 3amau

JInisi OLIEHKHM JOCTM)KEHUS 3alUIaHUPOBAHHBIX pPE3YyJIbTaTOB OOYYEHHS 110 TPEAMETY
pa3paboTaH (OHJ OLIEHOUHBIX CPEACTB JUIS IMPOBEICHHS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTalluy, KOTOPhIE IpUiIararoTcs K paboueil mporpamme mpeamera.



MHMHOBPHAYKHU POCCHUHN
BJIIAJMBOCTOKCKHNHU I'OCYJAPCTBEHHbBIM YHUBEPCUTET

®OH/I OIEHOYHBIX CPEJICTB
JUTs1 TPOBEJICHUS TEKYILIETO KOHTPOJIA U MPOMEKYTOUYHOU aTTECTALUU
o Y4eOHOMY MPEIMETY

OOI1.12 XUMUA

IMporpaMmsbl IOATOTOBKH CIICHUAJIHUCTOB CPCAHCTO 3BCHA

40.02.04. «FOpuctpyaeHIIus»

dopma 00yyeHHs: OuHas

BJIAJJMBOCTOK 2024



1. O61me cBeneHus

®onn oueHouyHbIX cpeAcTB (nanee — POC) npenHasHayeH JiE KOHTPOJS U OLICHKHU
00pa3oBaTeNbHBIX JOCTHKEHUH OOydJaronuxcss mo mnporpamme ydeOHoro mnpeamera OOII.12
«XuMHs»

OOC BkIOYAIOT B ce0s KOHTPOJIbHBbIE MaTepuaibl JJsl MPOBEICHHS TEKYLIEro KOHTPOJIIS
YCIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAIMH TI0 TIPEIMETY, KOTOpasi MPOBOAUTCS B (hopMe Ipyrue
dbopMbl  KOHTpOJIs/ MU HEPEHIUPOBAHHOTO 3aueTa (C HCIOJIB30BAHHEM OIICHOYHOI'O CpPEICTBa
BBITNIOJTHEHHE MMCbMEHHBIX 3aJJaHU, TECTUPOBAHUE).

2. Ilnanupyemble pe3yJbTaTbl O00y4YeHUs] N0 NpeaMeTy, olOecnedHBAaKOIIHe
pe3yJabTaThl 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

Kon pesynprara

HaumenoBanue pe3ysbprata 00ydeHuUs
o0yueHus

JUIHOCTHBIC

JIP01 c(OpPMHUPOBAHHOCTb YYBCTBa T'OPJOCTH W YBKEHUS K HMCTOPHM U JOCTHXKEHHUSIM
OTEYECTBEHHOM XWMHYECKONM HAyKHd; XHUMHUYECKH TpPaMOTHOE IIOBENCHUE B
npodecCHOHANBEHONW JIEATENBHOCTH M B OBITY MpH OOpalleHUH C XUMHAYECKUMHU
BELICCTBAMHY, MAaTEpUAJIAMU U IIPOLIECCAMHU

JIP02 TOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHMs U MOBBIICHUS KBATU(PHUKALNUU B U30paHHOI
podeCCUOHANBHON JESITENbHOCTH M OOBEKTUBHOE OCO3HAHHE POJM XUMHUYECKHX
KOMIIETEHIIUI B 3TOM

JIP03 CIIOCOOHOCTh HCIOJIB30BaTh JOCTHKEHHS COBPEMEHHONW XHMHUYECKOW HaykKu u
XMMHYECKAX TEXHOJOTHH JUIi TOBBIIIEHHS COOCTBEHHOT'O HHTEIUIEKTYAIBHOTO
pa3BUTHS B BHIOPAaHHOM MPOQeCcCHOHATEHON IESTENTLHOCTH

JIP04 TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHHUIO Ha MPOTSHKEHUH BCEH
KU3HU
JIP0S c(OPMHUPOBAaHHOCTb 3KOJIOTMYECKOW KyJIbTYphl, MOHMMAaHHE BIMSHHUS COLHUAIBHO-

SKOHOMHYECKHX TIPOLIECCOB HAa COCTOSHHE MPHUPOAHOM M COLMANBHOW Cpepl,
OCO3HaHME II00AJIPHOIO XapaKTepa 3KOJIOTHYECKUX PobIeM

JIP06 HENPUATHE NSHCTBUH, IPUHOCSIINX Bpe]] OKPYXKAKOIIEeH cpenie
JIPO7 COBEpIICHCTBOBAHME  SI3BIKOBOM W YHUTATEIbCKOW  KYyIbTYpHl Kak CpEAcTBa
B3aMMOJEHCTBUS MEXTy JIOAbMH U TO3HAHUS MUPA
JIPO8 OCO3HAHHUE LICHHOCTU HAYyYHOU IEATEIBbHOCTH, FTOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO
U HCCIIEA0BATENBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYMIIIE
MeTanpeaIMeTHbIe
MPO1 YMEHHE  CaMOCTOSITEIBHO  (OPMYNHpOBaTh M  aKTyaJIM3UpOBaTh  MpoOJieMy,

paccmarpuBaTh €€ BCECTOPOHHE, OIpeAesTh IIeu JesTeNbHOCTH, 3aJaBaTh
mapaMeTpel M KPUTEPUU WX JOCTIDKEHHS, BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTD,
OIIEHWBAaTh COOTBETCTBHE pE3YJIbTATOB IIeNIsIM, OIIEHWBATh PHCKU TMOCIEICTBUI

JIeITEeILHOCTH

MP02 BJIQJICTh HaBBIKAMU Y4eOHO-MCCIICIOBATEIBCKOM M  MPOEKTHOW JACSITEIbHOCTH,
HaBBIKAMU pa3pelieHus mpooiem

MPO03 CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pPEIIeHUs
MPAKTUYECKUX 3aJ]a4, IPUMEHEHUIO PA3JIMUHbIX METOJ0B O3HAHUS

MP04 BJIaJIETh BUJIAMU JICSITENIHOCTH 110 MOJYYEHUI0 HOBOTO 3HAHMS, €r0 MHTEPIPETAlNH,

npeo6pa30BaHmo 1 IPUMCHCHHIO B pA3JIMYHBIX y‘le6HBIX CUTyaluAaX, B TOM YHCJIC IIPU
CO31aHnHu y‘Ie6HI)IX 1 CONMAJIBHBIX ITPOCKTOB

MPO5 YMEHHE TEepPeHOCUTh 3HAaHWA B TMIO3HABATENBHYIO M MPAKTHUYECKYIO0 O0JIacTH
KU3HEACSITEIHHOCTH, HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00acTe
MPO06 BJIAJICTh HAYYHBIM TUIIOM MBIIUICHUS, BIAJCTh HAYYHONH TEPMUHOJIOTHUEN, KITFOUEBBIMU

IIOHATHUAMHU U METOJaMU

MPO07 BBIJIBUTaTh HOBBIE UJIEH, IIPE/IJIaraTh OPUTMHAIBHBIE MOJIX0/Ibl U PEIIEHUS




MPO08

BJaJeTh HAaBBIKAMHM IIOJy4eHHs HHGPOPMALUU U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYILECTBIISITh IIOMCK, aHAJIM3, CUCTEMATU3ALMI0 U WHTEPIPETALHIO
nHGOPMALIMH Pa3IMYHBIX BUIOB U (hOpM mpencTaBIeHus

MP09

BJIAACTH PAa3JIMYHBIMU crocobamu O6HICHI/I$I nu B33HMOI[€I7[CTBH$I, APpryMCHTHUPOBAHHO
BECTU OHAJIOr, YMETb CMAT4aThb KOH(l)J'II/IKTHLIC CUTyallnu, pa3BépHYTO n JIOTHYHO
n3JiaraTb CBOKO TOYKY 3pCHHS C UCIIOJIb30BAHUCM A3BIKOBBIX CPEACTB

MP10

MOHMUMATh U UCIIOJIL30BATh ITPCUMYIIICCTBA KOMaHJIHOH U HHI[HBHI[y&HLHOﬁ pa6OTLI

MP11

BBIOMpAaTh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBUH ¢ YUETOM OOIIHUX UHTEPECOB U
BO3MOXKHOCTEH KaXJIOTO UiIeHa KOJUIEKTHBA, TPUHUMATh €A COBMECTHOM
JesITeTbHOCTH, OPTaHW30BBIBATH W KOOPAWHUPOBATH JNEHCTBHUS O €€ JOCTHKEHHUIO:
COCTABJISITh IUIAH JACUCTBUM, pacmpelneisTh poiu ¢ y4€TOM MHEHUN YYaCTHUKOB,
00CYXKJaTh Pe3yabTaThl COBMECTHOM paOOThI

MP12

OILICHMBATh Ka4yeCTBO CBOETO BKIQJa W KAKIOTO y4YaCTHHUKA KOMAaHJIbI B OOIIUi
pe3yiabpTaT 1o  pa3pabOTaHHBIM  KPUTEPUSIM,  OCYIIECTBISTH  MO3UTHBHOE
CTPaTETMYECKOe TOBEICHUE B pPa3IMYHBIX CUTYallUsAX, MPOSBIATH TBOPYECTBO U
BOOOpaxkeHne, ObITh MHUITMATHBHBIM

MP13

CaMOCTOSITETFHO  OCYIIECTBIISITH ~ IMMO3HABATENBHYIO  JIEATENHOCTD,  BBISIBIISATH
MpoOJIeMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3a7aud B 0OOpPa30BaTEIILHOM
ACATCIIBHOCTH U JKU3HCHHBLIX CUTYyallUAX, CAMOCTOATCIIbHO COCTABJIATH IJIaH PCHICHUA
mpoOJieMbl ¢  Y4ETOM HMEIONUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
OpeAnoYTEeHUI

MP14

cnoco0cTBOBaTh (OPMUPOBAHUS W TPOSIBICHHUSA IIHPOKOH OJPYIUIMHA B pasHBIX
00NacTsIX 3HAHWH, MOCTOSHHO MOBHIIATH CBOW OOpa30BATENBHBIA ¥ KYJIBTYPHBIH
YPOBEHB

MP15

YMEHHUE HaBaTb OLCHKY HOBBIM CHUTYyallUsIM, BHOCHTHb KOPPEKTUBBI B ACATCIBHOCTD,
OLICHMBATH COOTBCTCTBUC PE3YJILTATOB LEC/IAM

MP16

CIOCOOHOCTH TOHWMAaTh CBOE SMOILMOHANBHOE COCTOSIHUE, BHJCTH HATPaBICHUS
pa3BHUTHSI COOCTBEHHOI SMOIIMOHAIIEHOM c(hephl, OBITh YBEPEHHBIM B ce0e

MP17

CITOCOOHOCTh ITTOHHUMATH SMOIMOHAJIbHOE€ COCTOAHHUE APYIHUX, YUYUTBIBATH €ro IIpu
OCYIICCTBJICHNN KOMMYHHWKAIINH, CIIOCOOHOCTH K COYYBCTBHIO M COIICPCIKMBAHUIO

MP18

CHOCOOHOCTh MPUHUMATE ce0sl, TOHUMast CBOU HEIOCTATKH U JIOCTOMHCTBA, PUHUMATh
MOTHBBI W apryMeHTBHl IPYTHX JIOAEH MpH aHAIW3€ pe3yNbTaToOB ACITEIbHOCTH,
MPU3HABATh CBOE TMPABO M MPaBO JAPYTHX JIOAEH Ha ONIMOKH, Pa3BUBaTh CIIOCOOHOCTD
MMOHMMATh MHP C MO3UIIMHU JIPYTOro YeJIOBeKa

NMPEeAMETHbIC

11Po601

c(OpMHUPOBAaHHOCTh MPECTABICHUI: 0 XUMHUYECKON COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUpPA, POJIM XUMUHU B MO3HAHUU SIBJIEHUH IPUPOJBI, B
(OpMHUpOBaHUHM  MBINUICHUSI H  KYJNbTYpbl JIMYHOCTH, €€ (QYHKIMOHAJIBHOM
IrPaMOTHOCTH, HEOOXOIMMOHM Ul peIleHHs NPaKTHYECKHX 3aJad U SKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3JJOPOBBIO M IPUPOAHOM cpeze

mPo602

BJIAJICHUE CHCTEMOM XMMMYECKMX 3HAaHHUH, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIIME
MOHATHSA(XMMHUYSCKUN 3JIEMEHT, aToM, 3JIeKTpOHHas o0ojouka aroma, s-, p-, -O-
3JIEKTPOHHBIE opbuTanu aTOMOB, HOH, MOJIEKYIIA, BaJICHTHOCTb,
3NEeKTPOOTPULIATENIBHOCTD, CTETIEHb OKHCIEHHS, XMMUYEeCKasi CBs3b, MOJIb, MOJISIpHAs
Macca, MOJSIpHBIH 00BEM, YrIIEpOAHBIH CKenleT, QyHKIMOHATIbHAS TPYIIa, PajuKal,
N30MEpPHSA, TOMOJOTMYECKHH psf, TOMOJIOTH, YIJIEBOJAOPOIBI, KHCIOPOA- H
a30TCoAepIKALINE COSANHEHNS, OMOJIOTMYECKH aKTUBHBIE BELIECTBA(YIJIEBOABI, KHUPBHI,
0enkn), MOHOMED, ITOJINMEP, CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYISIPHBIE COSTUHEHHUS,
KpUCTaLIMUeCKass pemETKa, THIIBI XUMHYECKHX DPEaKUuil (OKUCIUTEIbHO -
BOCCTAHOBHUTEJIbHBIE, DK30- 1 SHAOTEPMHUYECKHE , pEaKIIMi HOHHOTO 0OMEeHa), pacTBOp,
3JEKTPOJIUTHL, HE3JIEKTPOJIUTHI, 3JIEKTOPOJUTUYECKAs JHUCCOLMALMS, OKHUCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUECKOH PeaKIN XUMHYECKOEe PAaBHOBECHE), TEOPHU U
3aKOHBI(TEOPHUS] XMMHUUYECKOTO CTPOEHHSI OpraHuMveckux BemiectB A, M, bytieposa,
TeopHUs BJAEKTPOIUTUUYECKONW Jauccounanuu, nepuoanyeckuit 3axon J[.M. Mennenees,
3aKOH COXPaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH,
(akTONIOrMYEeCKHE CBEACHUS O CBOWCTBAaX, COCTaBe, INOJyYeHH M O€30IacHOM
HCTOJNB30BaHUN BAXXKHEHWIIMX HEOPraHWYEeCKHX M OPraHMYECKHX BELIECTB B OBITY M




HpaKTH‘IeCKOﬁ JCATCIBbHOCTH YCJIOBCKA

I1P603

YMEHHUE BBIABIIATE XApPaKTCPHBIC IIPU3HAKKW W B3aWMOCBA3bL H3YYCHHBIX HOH}ITI/Iﬁ,
INPUMCHATh COOTBCTCTBYIOIMUE TIIOHATHA IIPpHU OIMMCaHWU CTPOCHHUA U CBOMCTB
HCOPraHWYCCKUX H© OPraHruv4CCKUX BCIIECCTB HU HUX npeBpameHI/Iﬁ; BBIABJIATH
B3aMMOCBSI3b XHMHYECKUX 3HAHHHM C IOHATHUSIMH U NPEACTABJICHUAMU OPYTUX
C€CTCCTBCHHOHAYYHBIX NPEAMETOB

1P604

YMEHHUE KCIIOJIb30BaTh HAWUMEHOBAHUS XUMUYECKHX COCIUHEHHH MEXIyHApOIHOTO
COK03a TEOPETUYECKON U MPHUKIATHOW XUMHHU U TPUBHAJILHBIC HA3BaHHS BAKHEUIIMX
BEIIECTB(ITHIICH, alleTH/IeH, TIUIEepruH, (QeHon, ¢GopMalbIernl], yYKCyCHas KHIIOTa,
TIIUIMH, yrapHbIA Ta3, YJICKHCIBIA Ta3, aMMHaK, raméHHas H3BECTh, HeramEéHHas
W3BECTh, MUTHhECBAs COAa W JPYTHX), COCTaBIATH (POPMYJbl HCOTAHUYECKUX H
OpPTaHWYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIUH, OOBACHITH WX CMBICI,
MOJITBEPKIATh XapaKTePHbIE XUMHYECKHE CBOWCTBA BEIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMU M 3aIHCIMU YPABHCHHUN PEAKITHIA

I1P605

YMEHHE  YCTAaHABIMBaTb IMPUHAAISKHOCTh M3YUEHHBIX  HEOPraHUYECKUX H
OpPTaHMYECKUX BEIIECTB K ONpENeNEHHBIM KjlaccaM W TIpyIIaM COeIUHEHUH
XapaKTepH30BaTh X COCTaB M BA)KHEHILNE CBOICTBA; ONPEACISATh BUABI XUMHUYECKUX
CBsA3EH (xoBaneHTHas, HOHHas, METaJUIMYECKas, BOJIOPO/IHAsA)),  THUIIBI
KPUCTAIMYECKHUX PEMIETOK BEIIECTB; KIACCUPUIMPOBATh XMMUYECKUE PEaKIINU

I1P606

BIIaJICHUEC OCHOBHBIMH METOJAMU HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYCCKHX
siBJICHUH (Ha0JIt0/IcHNE, U3MEPEHUE, SKCIICPUMEHT, MOJICIINPOBAHNUE)

mPo607

YMCHUE NPOBOAUTH paC‘-IéTBI 10 XUMHNYECCKUM (bopMyJ]aM U YPaBHCHUAM XUMHUYCCKUX
peakIuii ¢ MCIOJIb30BaHUEM (DU3MUECKHX BEIMYHH, XapaKTEPU3YIOMINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBL: MacChl, 00hEMa (HOpMabHEIE YCIIOBHUS) Ta30B, KOJINIECTBA
BCIIECTBA, UCIOJb30BaTh CUCTCMHBIC XUMUYCCKUEC 3HAHUA JJII NPUHATUA pCH_[CHI/Iﬁ B
KOHKPCTHBIX )XU3HCHHBIX CUTYAlIMAX, CBA3AHHBLIX C BEHICCTBAMU U UX MPUMCHCHUCM

11P608

YMEHUE IUIAaHUPOBaThb M BBINOJHATH XUMHYECKHH OKCIEPUMEHT (IIpeBpaleHUs
OpPraHHYECKUX BEINECTB INPU HArpEBAaHWM, IIOJyYEHHE OTWIEHA W HM3yYEHHUE €ro
CBOMCTB, Ka4eCTBEHHbIE DPEAKIMM Ha aJbJETHABI, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauus OENKOB IIPH HarpeBaHUH, LIBETHBIE PEaKLMH OCJIKOB; POBOAUTH PEAKLIUU
HOHHOTO OOMEHa, ONpeNeIsiTh Cpeay BOJHBIX PacTBOPOB, KAUECTBEHHbIC PEAKIMU Ha
cynbdar-, kapOoHAaT- H  XJIOpUA-aHWOHBI, Ha KATHOH aMMOHHS; pelaTh
JKCIIEpUMEHTANIbHBIE 33/1a4M 10 TeMaM «MeTtauib» u « Hemerannsny) B COOTBETCTBUU
C TIpaBWJIaMH T€XHUKHU 0€30MacHOCTH NP 0OPALIEHUH , BEIIECTBAMU U J1a0OPaTOPHBIM
000pyZOBaHUEM; NIPEACTABIATh PE3YJIbTAThl XMMHUYECKOIO HIKCIEPHUMEHTa B (opme
3aIlUCH YPaBHEHUH COOTBETCTBYIOIIMX PEaKIMi U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE
9THX PE3yIbTATOB

11P609

YMEHUE aHAIN3UPOBaTh XHMHUYECKYI0 HH(OpMaMI0, MOIy4aeMyl0 M3 pPa3HbIX
HCTOYHUKOB (CPEICTB MaccOBOM MHpOpMaIum, ceTh MIHTEpHET U Ipyrue)

mPo610

yMeHHUe coOMIo/IaTh MpaBMiia DKOJOTHYECKU IeJIecO00pa3HOr0 TIOBEICHUS B OBITY M
TPYIOBOH JESATENFHOCTH B IIETSIX COXPAHEHHS CBOETO 3JI0POBBS M OKpYXKalomIei
Cpelbl; YYMTHIBATH OMACHOCTH BO3AEHCTBUS HAa JKMBBIE OPraHU3MBI ONpPeNelEHHBIX
BEIIECTB, TOHMMAas CMBICJI [10Ka3aTelIsl NPeJIeIbHON JOIMYCTUMOM KOHUIEHTPALIMU

mpPoll

YMCHUEC MMPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOJaxX IMO3HaHUA BCHICCTB U
XHUMHYECKHUX SIBJICHHH JUIS 06yqafoumxc;{ C OIrpaHUYCHHBIMU BO3MOXHOCTAMU
340pOBbA

Po612

yYMEHHUE HCIIONb30BaTh pelbeHO TOueHHyro cucTemy oOo3HaueHuit JI. Bpaiins mis
3aIlMCH XMMUYECKUX (POPMYJI AJIsl CIETBIX M CIa00BUAANIMX 00yYaloMInuXCs




3. CoOTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pPe3y/bTaTaM 00y4eHust
3.1 CpeacrBa, npuMeHsieMble /151 OLEHKH YPOBHS T€OPeTHY€ECKOii MOATOTOBKH

Kpatkoe
HalMEHOBaHHE
pasnena (MoyJis)
/ TeMBI IpeMeTa

Kox
pe3yiabTar
a
0o0yudeHus

[Toka3zarens oBiaaCHUS
pe3yibTataMu o0y4deHust

HanmenoBanune OLICHOYHOTI'O
CpcacTBa U MpCACTABJICHUC €TO B

DOC

Texymun
KOHTPOJIb

IIpomexyrounas
aTTecranus

Paznien 1. OCHOBBI CTpOEHUS BEMIECTBA

Tema 1.1.
CtpoeHne aToMOB
XUMHUYECKUX
AJIEMEHTOB U
npupoja
XUMHUYECKOH CBSI3U

JIP02

Cnoco6HOCTh 0CO3HABATh
CBOU KOHCTHUTYIIHOHHBIE
rpaBa U 00sI3aHHOCTH,
YBaKEHHE 3aKOHA U
MIPABOIIOPSIIKA B
nH(pOpMaIMOHHON cepe

JIP0O4

Crnioco6HOCTB
chopMHUpOBATH
HPABCTBEHHOE CO3HAHHME,
ATHUYECKOT0 MOBEICHUS C
HCIIOJIb30BAHUEM
HH(POPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHUI

MPO3

CrocoOHOCTD CTaBHUTh U
(dhopMynupoBath
COOCTBEHHBIC 3a]a4H B
o0pa3oBaTeIbHOM
JIEATEIBHOCTH U
KU3HCHHBIX CHTYaIUsIX
JUTSL PETICHUS
MH(OPMAIIMOHHBIX 3a/1a4

I1P602

CriocoOHOCTH BIIAACTh
CHUCTEMOM XMMUYECKUX
3HaHUH, KOTOpas
BKJIIOYACT:
OCHOBOIIOJIararoIe
MTOHATUSA(XUMUYCCKUN
9JIEMEHT, aTOM,
INEeKTPOHHAs 000JI0UKa
atoma, s-, p-, -0-
ANEKTPOHHBIE OpOUTATTU
aTOMOB, WOH, MOJICKYJIa,
BAJICHTHOCTb,
ANEKTPOOTPHUIIATEITLHOCTD
, CTETIICHb OKHUCJICHUS,
XUMHYECKAsI CBA3b

Bompocsr qis
cobecenoBaHu
s (m. 5.1,
BOITPOCHI 1-5),
Tema 1.1
Pedepar 1
(n.5.2)

Bormpocs Tecra 1-
11 (m 6.1)
Keiic No2 (11.6.4)

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

Tema 1.2.
[Tepuonnueckuii
3aKOH U Ta0JIHMIa
. . MenneneeBa

JIPO1

CnocoGHOCTh
(hopMHUpPOBATH YYBCTBO
TOPJOCTH U YBAKEHUS K
WCTOPHH U IOCTHKECHUSIM
OTEYECTBEHHOMN
XUMHUYECKON HAyKH;

Bomnpocsr u
3a7aHusl IS
cobece0BaHU
q(m. 5.1,
BOTPOCHI 1-5),
Tema 1.2

Bormpocs! Tecta
12-27 (m. 6.2);
Keiic Nel (1. 6.4)




XUMHAYECKH IPaMOTHOE
MOBE/ICHHE B
npodecCuoHAIbHON
NEeSTEILHOCTH U B OBITY
pu 0OpaIeHUH C
XUMHYECKHUMH
BEIIECTBAMH,
MaTepuagamMu u
poreccamu;

JIPO4

Cnoco6HOCTh U
TOTOBHOCTb K
00pa3oBaHHIO U
caM000pa30BaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU;

MP04

CrocoOHOCTb BJIaJIETh
BHIAMU JIEATEILHOCTH 110
MTOJIYYEHUIO HOBOTO
3HAHHS

MPO06

CrniocobHOCTB (hopmHE-
pOBaHME HAYYHOT'O TUIIA
MBIIIJICHU A

MP11

CrniocoOHOCTB BEIOUPATH
TEMAaTHUKY U METOJIbI
COBMECTHBIX JIEUCTBUH C
y4€TOM OOLIMX MHTEPECOB H
BO3MO>XHOCTEHN KaXKJ10I0
YyjieHa KOJIJIEKTHRA,
NPUHUMATh LEIN
COBMECTHOM JEATEIHLHOCTH,
OpraHU30BHIBAThH U
KOOPAMHUPOBATH AEHCTBUS
10 €€ IOCTUKEHUIO:
COCTAaBJIATH IIJIaH JICUCTBUH,
pacrpenesnsiTh poju C
Y4ETOM MHEHUN
YYaCTHHKOB, 00CYX1aTh
pe3yabTaThl COBMECTHOM
paboTHI

I1P603

CnocoOHOCTH
c(hOpMUPOBAHHOCTH
YMEHHH BBISBISATH
XapaKTepHBIC IPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX
MOHSITHUM,

Bomnpock! Ha
cobeceoBaHue

23-24( 6.3)

Pazgen 2. Xumuyeckue peakuuu

Tema 2.1. Tunsr
XUMHUYECKUX
peakuuii

JIP02

CriocoOHOCTE U
TOTOBHOCTE K
MIPOJIOJIKCHHEO
o0Opa3oBaHUs U
ITOBEIIIIEHHS
KBaJIM(pUKAIIH B
n30paHHON

Bomnpoce n
3alaHus AJis
cobeceoBann
s (m. 5.1,
BOMpPOCHI 1-6),
Tema 2.2

Bormpocs! Tecta
28-36 (1. 6.2)

Bormpoc na
cobeceoBanne

27(6.3)




npodecCuoHaTBHON
ACATCIIbHOCTHU U
00BEKTHBHOE OCO3HAHUE
PO XUMHUYCCKUX
KOMIICTEHIIHI B TOM

JIPO3

Crnioco6HOCTB
HCIIOJIb30BATh
JOCTHKCHUS
COBPEMEHHOM
XUMUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO
HMHTEJUIEKTYabHOTO
pa3BUTHA B BEHIOpAaHHOMU
npodeccrnoHabHOM
JIeSITENIbHOCTH

JIP0O4

CrniocoGHOCTD U
TOTOBHOCTh K
00pa3oBaHHIO U
camM000pa30BaHUIO HA
HPOTSHKEHUU BCEH KU3HU

MP04

CriocoOHOCTb BIaJETh
BUJIAMU JEATEIBHOCTH TI0
MOJTyYEHHIO HOBOT'O
3HaHUS, €ro
UHTepIpeTaluy,
peoOpa30BaHUIO U
IIPUMEHEHHIO B
Pa3IUYHbIX YUEOHBIX
CUTYyallUsX, B TOM YHCIe
IIPU CO3/IaHUH YUEOHBIX U
COLIMAJIBHBIX MPOEKTOB

MPO05

CriocoOHOCTh U yMEHUE
MIEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO
MIPAKTUYECKYIO 00JIACTH
KHU3HEACATCIIbHOCTH,
MHTErpUpPOBATh 3HAHUS U3
Pa3HBIX NPEIMETHBIX
obnacreit

MP12

CrocoGHOCTD OLICHUBATH
KauecTBO CBOEr0 BKIaga U
Ka)XI0r0 yYacTHHKa KOMaHIbI
B o0mmit  pe3yiapraT 10
pa3pabOTaHHBIM  KPUTEPHUSM,
OCYIIECTBIISITh MO3UTHBHOE
CTpaTeruueckoe MOBE/ICHHE B
Ppas3nuyuHbIX CUTYyalusIX,
NPOSIBISITH ~ TBOPYECTBO U
BoOOpakeHwue, OBITH
WHULMATHBHBIM

I1P605

CnocoOHOCTh U yMEHUE
yCTaHaBJIMBATh




MIPUHAJJIE)KHOCTh
U3Y4YEHHBIX
HEOPraHUYECKHUX U
OpPraHMYECKUX BEILECTB K
onpeeaEHHBIM Kaccam
U IpylnnaM COeIMHEHUN
XapaKTEepU30BaTh UX
COCTaB M BaXKHEHIINE
CBOMCTBA; ONIPENEIATh
BHJIbI XUMHUYECKHUX CBSI3EH
(xoBaJieHTHAas!, HOHHAS,
MeTaJuIM4ecKas,
BOJIOPOHAS ) ), THUIIBI
KPUCTAIINYECKUX
PEUIETOK BEIECTB;
KJ1accu(UIIUpPOBaTh
XUMUYECKHUE PEAKLINU

I1P606

Cr1ocoOHOCTb U BJIaJCHHE
OCHOBHBIMHM METOIaMU
HAy4YHOTO ITO3HAHUS
BEIIECTB U XUMHYECKHUX
sIBJICHUH (HaOro1eHue,
H3MepeHue,
IKCIIEPUMEHT,
MOJICJTUPOBAHKC)

[1P607

CrniocoOHOCTh U yMEHUE
MIPOBOAUTH PACUETHI IO
XUMHYECKUM (hopmynam
Y ypaBHEHUSIM
XUMHUYECKUX PEAKLUH C
HCII0JIb30BAHUEM
(bU3UYECKUX BEJTUYHH,
XapaKTepU3yIOIUX
BElIEeCTBa C
KOJIMYECTBEHHOM
CTOpPOHBI: Macchl, 00bEMa
(HOpMaJsbHbIE YCIOBHS)
ra3oB, KOJJU4ECTBa
BELIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKUE
3HAHUS IS IPUHATUSA
peuIeHni B KOHKPETHBIX
KHU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU
U MX IPUMEHEHHUEM

I1P610

CrocoOHOCTh U yMEHUE
co0Jro1aTh MpaBuiia
HKOJIOTUIECKU
eN1eco00pa3Horo
MOBE/ICHUS B OBITY U
TPY/IOBOU AEATEIbHOCTH
B IEJISIX COXPAHEHUS




CBOETO 3/10POBbS U
OKpY>Karollel CpeJibl;

I1P611

CnocoOHOCTh U yMEHUE
MPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOZax MO3HAHUS
BEILIECTB U XUMHUYECKHUX
SIBJIEHUM IS
o0ydJaronmxcs ¢
OTpaHUYEHHBIMU
BO3MOKHOCTSIMU
3]10POBbS

Tema 2.2.
DneKTpoIn-
THYECKAas
JUCCOLMAIUS U
HOHHBIN 00MeH

JIPO3

CIOCOOHOCTH UCTOJIb-
30BaTh JOCTUKCHHUS
COBPEMEHHOI
XUMUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTSI TIOBBIIIICHUS
COOCTBEHHOTO
HMHTEJUIEKTYaJIbHOTO
pa3BUTHA B BEIOpAaHHOU
npodeccnoHaTBEHOM
JeSITEIbHOCTH

JIP0O4

CTIIOCOOHOCTH H
TOTOBHOCTB K
00pa3oBaHHIO U
camM000pa30BaHUIO HA
HPOTSHKEHUM BCEN )KU3HU

JIPO8

CriocoOHOCTb 0OCO3HAHUS
LIEHHOCTH HAay4YHOH
JEeATEIbHOCTH, TOTOB-
HOCTb OCYLIECTBIISITh
IIPOEKTHYIO U UCCIIEN0-
BATEJIbCKYIO JIEATEIb-
HOCTb UHIUBUYAIIBHO U

B IpyImIie

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIIeN0BATEIbCKON U
MPOEKTHOMU
JEATeIbHOCTH, HaBbIKAMHU
paspenieHus nmpooem;

MP09

CnocoOHOCTh BIAACTh
pa3IUYHBIMU ClIOCO0aMU
00IIeHNs U B3aUMOJEN-
CTBWsI, apT'yMEHTHPOBAH-
HO BECTH JTUAJIOT, YMETh
CMSIr4aTh KOH(PIUKTHBIE
CHUTYaIIHH;

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHEIX JE€HCTBUH C

Bompocsr u
3alaHus s
cobecenoBaHU
s (m. 5.1,
BOIPOCHI 1-4),
Tema 2.2
Pecdepar 2 (1.
5.2)

Bompocs! Tecta
37-47 (1. 6.2)
Bormpoc na
cobecesioBaHUE
26,31, 32(1 6.3)




y4€TOM 00IIHX
HWHTEPECOB U
BO3MOKHOCTEH KaKJI0T0
YJIeHa KOJJIEKTUBA,
MIPUHUMATh LU
COBMECTHOM
NEeSATEIbHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH
JIIEUCTBUS 1O €€
JOCTH>KEHHIO: COCTaBIATh
IJIaH ACHCTBUMH,
pacnpenesnsaTb poiiy ¢
Y4ETOM MHEHHI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThl

I1P608

CrniocoOHOCTh U yMEHUE
IUTAHUPOBATh U
BBIMOJIHATH XUMUYECKU I
AKCHEPUMEHT, TIPOBOIUTH
peaKkuyu HOHHOTO
0OMEHa, OIpeeIsATh
Cpeay BOIHBIX
pacTBOpOB,
KaueCTBEHHBIC PECAKIIHH
Ha cyibdaT-, KapOoHaT- U
XJIOPH/I-AaHHOHBI, Ha
KaTHOH aMMOHWUSI; peIIaTh
IKCIIEPUMCHTAIILHBIC
3aauu 1o Temam «Me-
Taluie» U « Hemerai-
JIBI») B COOTBETCTBHH C
MPaBUJIAMH TEXHUKH
0€30MacHOCTH

I1P609

CrniocoOHOCTh U yMEHUE
aHAJIN3UPOBATh XUMU-
YECKYI0 HH(POPMAILIHIO,
MIOJIy4aEMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB
MaccoBOi nH(popmanuy,
ceTb MHTEpHET U Apyrue)

KoHntponbHas
pabota Nel.

3amauus KP Nel
(m.6.1)

Paszgen 3.Ctpoenue u cBolCTBa HEOPraHUYECKUX BEUIECTB

Tema3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

JIP02

CnocoOGHOCTh U TOTOB-
HOCTB K IPOJIOJDKESHHUIO
00pa3oBaHMs U MOBBIIIIE-
HUS KBaJIM(UKAIMK B
n30paHHO# Tpodeccro-
HAJIbHOM ESITETbHOCTH

JIPO8

Cnoco0OHOCTh ¥ OCO3HA-

Bomnpocsr u
3a7aHusl IS
cobeceI0BaHU
q(m. 5.1,
BOTPOCHI 1-5),
Tema 3.1
Pecdepar 5

Bormpocs! Tecta
48-62 (1. 6.2)
Bormpoc na
cobecenoBanue
33(n6.3)




HHE [IEHHOCTHU HAyYHOH
ACATCIBbHOCTH, TOTOBHOCT
b OCYIIECTBIIATH MPOCKT-
HYIO U UCCJIEI0BATEelb-
CKYIO JIeATEIbHOCTh
WHIWBHUAYAIBHO U B

rpymnrmne.

MPO8

CrniocoOHOCTb BIAAEThH
HABBIKAMU TIOJTYYCHUS
uHpoOpMaLnU U3
WCTOYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATH TIOUCK,
aHaJN3, CUCTEMATU3ALIUI0
Y MHTEPIIPETAIUIO
nH(OPMALIUN PA3ITAIHBIX
BHJIOB U (hopm
MIPEJICTABIICHUS

MP09

CnocoOHOCTh BIAAETh
pa3IUYHBIMU ClIOCO0aMU
OOIIEHUS ¥ B3aMMO/ICH -
CTBUSI, ApTYMEHTUPOBAH-
HO BECTH JTUAJIOT, YMETh
CMSTYATh KOH(QIUKTHBIC
CUTYaIlUH, Pa3BEPHYTO U
JOTMYHO U3J1araTh CBOIO
TOYKY 3pEHHSI C UCTIOJb-
30BaHUEM SI3BIKOBBIX
Cpe/CTB

MP12

CrocoGHOCTh OLICHUBATD
Ka4eCTBO CBOETO BKJIA/IA U
Ka)XI0r0 yYaCTHHKA KOMaH/IbI
B 00OLIMIT pe3yNbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSM,
OCYLIECTBIISITh IO3UTHBHOE
CTpaTeruuecKkoe noBeeHue B
Pa3JINYHBIX CUTYAIUAX,
TPOSIBIISATH TBOPYECTBO U
BoOOpaxkeHue, OBITh
WHHULMATUBHBIM

I1P602

CriocoOHOCTH U BlIaJCHHE
CHUCTEMOM XMMUYECKUX
3HaHUH, KOTOpask BKJIIO-
Yaer:
OCHOBOIIOJIararoIe
MTOHATHS(XUMUYECKHH
DJIEMEHT, aTOM,
INEKTPOHHAs 000JI0UKa
atoma, s-, p-, -0-
JNEKTPOHHBIE OPOUTATIH
aTOMOB, WOH, MOJIEKYJa,
BAJIEHTHOCTb, JJIEKTPOOT-
pHUIIATEeTLHOCTD, CTETICHB
OKHCIICHHUS, XUMHUYECKasI

(n.5.2)




CBA3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIA 00bEM,
KpUCTAJUINYECKasl PEIIET-
Ka, TUIIbl XUMUYECKUX
peakuuii (OKUCIUTENBHO -
BOCCTaHOBUTEJIBHEIE,
9K30- U SHAOTEPMUYECKHE
, PEaKIuu HOHHOTO 0OMe-
Ha), pacTBOP, PIEKTPOIH-
ThI, HEAJIEKTPOJIUTHI,
3IEKTOPOIUTHYECKAS
JUCCOITMAISI, OKUCITH-
T€Jb, BOCCTAHOBUTEIIb,
CKOpPOCTb XUMHUYECKOU
peakIu, XUMHUYECKOe
paBHOBECHE, TEOPUH U
3aKOHBI. Teopus
BJIEKTPOJIUTHYECKON
JUCCOIUAIINH, TIEPUOTU-
yeckuii 3akoH JI.11.
Menneneen, 3aK0OH
COXpaHEHUs MaCChI.

I1P603

CriocoOHOCTh U YMEHUE
BBISIBJISITH XapaKTEPHbIE
IIPU3HAKU U B3aUMOCBS3b
W3y4YEHHBIX ITIOHATHH,
IIPUMEHSTh COOTBETCTBY-
OLLME TIOHATHUS TIPU
OIMCAaHUU CTPOCHMS U
CBOMCTB HEOPraHUYECKHUX
U OPraHUYECKUX BEILECTB
Y UX NPEBPALECHUN;

I1P604

CriocoOHOCTh U YMEHHE
WCTIOJIH30BATh HAMMEHO-
BaHUS XUMHUYECKUX
COEIMHEHMI 110
HomeHknarype IUPAC.

ITP609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh XUMU-
YECKYI0 HH(POPMAILIHIO,
MIOJIy4aEMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB
MaccoBOi nH(popmanuy,
ceTb MIHTEpHeT U apyrue)

Tema 3.2. dusnko-
XUMHAYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIIECTB

JIP02

CriocoOHOCTD K TPO0II-
YKEHHUI0 00pa3oBaHus U
TIOBBIIICHUS
KBaJIM(pUKAINH B
n30paHHOMU Tpo-
(heccroHaIBHOM JESITENb-
HOCTH

JIPO3

CrocoOHOCTB K HCIIOJb-

Bomnpocsr u
3aJIaHus IS
cobecenoBaHn
q(m. 5.1,
BOTIPOCHI 1-4),
Tema 3.2
Pecdepar 4 (1.
5.2)

Bormpocs! Tecta
63-76 (1. 6.2)

Bormpocs! Ha
cobecenoBaHue
35-41( 6.3)




30BAHUIO JOCTUXKECHUHU
COBPEMEHHOM XUMHUEC-
KOI HayKu

JIP0O4

Cnoco6HOCTh U TOTOB-
HOCTB K 00pa30BaHMIO U
caM000pa30BaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU

JIPO8

Cr1ocoOHOCTB U 0CO3HAa-
HUE [ICHHOCTH HAYYIHOMN
ACATCIIbHOCTH, TOTOB-
HOCTh OCYIICCTBIIATh
MIPOEKTHYIO U MCCIIEI0BA-
TEJBCKYIO JIEATCIBHOCTh

MPO3

CrocoOHOCTb Y TOTOB-
HOCTH K CAMOCTOSTEIIb-
HOMy HOI/ICKy METOOL0B
pEIICHHUS TPAKTUISCKUX
3a/1a4, MPUMCHCHHIO
Pa3IUYHBIX METOJIOB
IIO3HAHUA

MPO06

CriocoOHOCTb BIaJETh
HAay4YHBIM THUIIOM MBIIJIC-
HUS, BJIa/IETh HAYYHOU
TEPMUHOJIOTUEN, KITH0Ye-
BbIMU OHATUSIMH U
METOJaMU

MPO7

CrocoOHOCTB K TIPOJIOII-
YKEHUIO0 00pa30oBaHus U
MOBBIIICHUS KB (pUKa-
1MW B U30PaHHOM Mpo-
(heccuoHaIbHOM e TelNb-
HOCTH

I1P603

CnocoGHocTh (hopmupo-
BaTh YMCHHUSI BBISBIIATh
XapaKTepHbIC MPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX
TOHSTH,

I1P604

CrniocoOHOCTh U yMEHUE

UCIOJIb30BaTh HAUMEHO-
BaHUSI XUMHUECKUX COe-
JTMHEHUH 110 HOMEHKJIa-

type IUPAC

ITP606

Cnoco6HOCTH K
BIIQJICHUIO OCHOBHBIMU
METOAaMH HaAYy4YHOTI'O
MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJIEHUU
(mabmronenue,
U3MepeHue,
AKCIIEPUMEHT,
MOJICJIMPOBAHNE)

I1P609

Croco6HOCTE




aHAJTM3UPOBATh
XUMHYECKYIO
nH(pOpMaIHIo

Tema 3.3.
Nnentuduxarus
HEOPTaHUYECKUX
BEIIIECTB

JIPO3

CriocoOHOCTD UCTIONb-
30BaTh JOCTUKCHHUS
COBPEMEHHOM XUMHYEC-
KOU HayKH U XMMHYECKHUX
TEXHOJIOTHI JJIA ITOBBIIIC-
HUS CBOETO YPOBHS

JIPO7

Cnoco6HOCTD U COBEp-
LICHCTBOBAHUE S3bIKOBOU
U YUTATEJIbCKOMN KYJIBTY-
PBI KaK CpeicTBa B3auMo-
NEHCTBUS MEXKY JIIOAbMU
U IO3HaHMsI MMpa

MPO1

CrniocoOHOCTH U yMEHUE
CaMOCTOSITENILHO (hOpMy-
JIMPOBATh U aKTyaJIU3H-
poBatk npo0liemy, pac-
CMaTpuBaTh €€ BCECTO-
POHHE,

MPO3

CrocoOHOCTb U TOTOB-
HOCTH K CAMOCTOSATEIIb-
HOMy HOI/ICKy METOO0B
PEIICHHUS TPAKTUYECCKUX
3ajad4,

ITP605

CriocoOHOCTh U YMEHUE
yCTaHaBJIMBATh IIPUHA-
JIEKHOCTh U3YUYEHHBIX
HCOPraHN4YCCKUX U Opra-
HHUYECKHX BEILECTB K
OIIPEACIIEHHBIM KJIaccam
U TpyIIaM COeIUHEHUN
XapaKTEepU30BaTh UX
COCTaB M BaXKHEHIINE
CBOMCTBA;

ITP608

CriocoOHOCTh U YMEHHE
TUTAHUPOBATH U BBITIOJI-
HATh XUMHUYECKHUH dKcIIe-
PUMEHT (IIpeBpALLICHUS
OpPraHUYECKUX BELIECTB
MIpHU HarpeBaHUH, MOITY-
YeHHUe 3TUIIEHA U n3yue-
HHE ero CBOMCTB,
KayeCTBEHHbBIE PEaKIIH
Ha aJbJICTHIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JeHaTypanus 0eITKOB Mpr
HarpeBaHuU, [[BETHBIC
peakiuu OeIKOB;

I1P609

CriocoOHOCTh U YMEHHE
AHAJIM3UPOBATH XHUMHU-

Bompocsl u
3alaHus IS
cobeceloBaHU
s (m. 5.1,
BOIPOCHI 1-4),
Tema 3.3

Bompock! Tecta
77-101 (m. 6.2)




YECKYI0 HH(POPMAIIHIO,
II0JIy4aeMYIO U3 pa3HbBIX
HCTOYHHUKOB (CPENICTB
MaccoBOM nH(poOpMaIuy,
cetb MlHTEpHET U ipyrue)

KoHntposbHas
pabota No2.

Samauus KP No2
(n.6.1)

Paznen 4. Ctpoenue

U CBOICTBa OpTraHN4YCCKUX BCIICCTB

Tema4.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHUYEeCcKuX
BEIIIECTB

JIPO1

CnocoOHOCTh K
XUMHYECKH TPAMOTHOMY
MTOBE/ICHHUIO B
npodeccroHabHOM
JesITeNIb-HOCTU U B OBITY
IIpH1 oOpalle-Huu ¢
XUMHYECKHMH Belle-
CTBaAMH

JIPO3

CriocoOHOCTh
HCIIOJIB30BATh
JIOCTHIKEHHMS
COBPEMEHHOM
XUMHAYECKON HAYKH TSI
ITOBBIIIIEHHS CBOETO
YPOBHSI

MPO06

CrniocoOHOCTb BIAAEThH
Hay4YHbIM TUIIOM
MBIILIJIEHUS, BIAJETh
Hay4HOU TEPMHUHO-
JIOTHECH,

MPI11

CnocoOHOCTh BBIOUpATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JICHCTBHUI C
y4ETOM 00IIIHX
WHTEPECOB U
BO3MOXKHOCTEH Ka)KJoT0
YJIeHa KOJIJICKTHBA,
MPUHUMATD LIETTH
COBMECTHOM
JIeITEIILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH
JIEMCTBUS 1O €€
JIOCTH>KEHHIO: COCTABJIATH
MJaH JeHCTBUM,
pacnpenenaTsb poju ¢
y4ETOM MHEHHI
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM
paboThl

MP14

CnocoOHOCTh MOCTOSIHHO
MO-BBEITIIATH CBOH
o0Opa3oBaTenb-HbINA U
KyJIbTYPHBIN YPOBEHb;

Bomnpocsr n
3a/laHus AJs
cobeceroBaHU
s (m. 5.1,
BOMPOCHI 1-7),
Tema 4.1

Bompocs! Tecta
102-111 (m. 6.2)
Keiic 3 (11.6.4)

Bormpocs! Ha
cobecenoBanue
1,2(m 6.3)

Bormpoc na
cobecenoBanue

34( 6.3)




I1P602

CrocoOHOCTh U BiIaJ€HUE
CHUCTEMOU XMMUYECKUX
3Ha-HUM, KOTOpas
BKJIFOYAET OCHO-
BOIIOJIATAOIINE MOHATHS:
YTJIIEPOJIHBIN CKEJIET,
(hyHKIM-OHATBHAS
rpyIIa, pajauKan,
n30Mepus,
FOMOJIOTUYECKUU P,
TOMOJIOTH, YTIEBOAO-
pOJIbI, KUCTIOPOA, a30T-
coJiepKallne COeqUHHUS,
U Jp.

I1P603

CnocoOHOCTh BBISBIIATH
XapaKTEpHbIEC PU3HAKU U
B3aUMOCBS3b U3YUEHHBIX
MOHSITHM,

I1P604

CriocoOHOCTh U yMEHHE
UCIIOJIb30BATh
HomeHknarypy IUPAC

I1P612

CrocoOHOCTh
HCIIO0JIb30BaTh pelbeHO
TOYEUHYIO CUCTEMY
o6o3nauenuii JI. bpaitns
JUIS 3aIIMCH XUMUYCCKHUX
(dbopMyIl AJis CIENbIX U
CI1a00BHUAAIINX
o0y4aromuxcs

Tema 4.2.
CBoiicTBa
OpPTaHHYECKUX
COCJIMHEHHN N

JIPO2

Cnoco6HOCTH K
MIPOIOTIKE-HUIO
00pa3oBaHMs U TIOBBI-
IICHUS KBaTH(PUKAIIUU B
n3bpanHoM ipodeccro-
HaJIbHOU JAESITENFHOCTU

MPO02

CriocoOHOCTH BIIaACTh
HaBbI-KaMH y4eOHO-
HCCIIEBATEIb-CKON U
MIPOEKTHOM JIeaTeNb-
HOCTH, HABBIKAMU
paszperie-Hus IpobdiemM

MP12

CriocoOHOCTh OICHUBATH
Ka4eCTBO CBOErO BKJIaaa
1 KQXKI0TO yJaCTHHKA
KOMAaH/Ibl B OOLIUIA
pe3yJIbTaT 1o
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIIECTBISTh
[MO3UTHBHOE
CTpaTernueckoe
TTOBEJICHHUE B PA3IMYHBIX

Bomnpocs n
3aJaHus I
cobecenoBaHu
s (1. 5.1,
BOMpOoCHI 1-8),
Tema 4.2

Bompocs! Tecta
112-123 (m. 6.2)
Keiic 4 (1. 6.4)

Bormpocsr Ha
cobecegoBaHKE
40-43(6.3)
Bomnpocs! Ha
cobecenoBanue 3-

19( 6.3)




CUTYAIUsX, TPOSBIISITH
TBOPYECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM

ITP606

CnocoOHOCTH BIAJETH
OCHOB-HBEIMH METOIaMHU
HAy4YHOTO ITO3HAHHS
BEIIECTB U XUMHU-UYECKUX
SIBJICHUH (HaOJII0/1e-HuE,
M3MepeHue, IKCIepH-
MEHT, MOJICJIMPOBAHHUE);

ITP609

CrnocoOHOCTB
c(opMHpOBATH YMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO
nH(pOpMaIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB(CPEICTB
MaccoBOM nHpopmanuy,
ceTb IHTEpHET M

JpyTHE);

I1P611

CriocoOHOCTH TPUMEHSITh
3HaHHUA 00 OCHOBHBIX
AOCTYII-HBIX METOJaxX
MIO3HaHMS BE-1IIECTB U
XUMHYECKHNX SBIICHUH JJIL
00y4JarouXxcs ¢ OrpaHu-
YCHHbBIMU
BO3MO)KHOCTSIMH
3JI0POBBS;

Tema 4.3.
Wnentuduxarus
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMCHCHHE B
OBITOBOM U
MIPOU3BOJICTBEH-
HOM JeATENHHOCTH
YyeJIoBeKa

JIPO3

CriocobHOCTh
WCTIOJIH30BATh
JOCTUKEHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHUYECKHUX TEXHOJIOTUN
JUTSL TIOBBIILIEHUS
c0OCTBEHHOTO
HMHTEJJIEKTYalbHOTO
pa3BUTHS B BHIOpaHHOM
npodeccnoHanbHOMI

MPO3

Cnoco6HOCTh K CaMOCTO-
SATETLHOMY TIOUCKY
METOJIOB PEIICHHSI
MPAKTUYECKHX 3a-7ad,
MPUMEHECHHIO Pa3TUIHBIX
Croco00B pacro3HaBaHUS
OpPTaHHYECKUX BEIIECTB
Ha TIpUMepe aabACTUIOB,
CIIUP-TOB, YTJICBOJIOB,
YKCYCHOW KHCIIOTHI,
OeJiKka ¥ T.I1.) C

Bomnpocs u
3a7aHusl IS
cobeceI0BaHU
s (m. 5.1,
BOIPOCHI 1-5),
Tema 4.3

Keiic 5 (1. 6.4)
Bormpocs! Ha
cobecenoBanue

7,9,11-13,17




HCITOJIb30BAHUEM HX
(UBUKO-XMMHYECKHIX
CBOWCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX PEaKIUM.

MPO5

CHocoOHOCTb yMETh
IEepC-HOCUTH 3HAHUA B
M03HABA-TEJILHYIO U
MPAKTUYECKYIO 00JIACTH
JKU3HEICATSIIbHOCTH;
HUHTCTpHUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX
obJacrei;

MPO7

CnocoOHOCTh K
MIPOJIOJIKE-HUTO
oOpazoBaHHs u
ITOBBILICHHS
KBaTM(UKAITUU B
n30paHHON
npodecCuoHaIb-HON
JIEATEIbHOCTH u
O00OBEKTHBHOE OCO3HAHUE
PO XUMHYECKUX KOMITe-
TEHIIUHA B TOM;;

I1P601

CrocoOHOCTh
chopMHUpOBATH
MIPEJICTABIICHHUS: O
XHUMHYEC-KOU
COCTaBJISIOIICH €CTECT-
BEHHOHAYYHOU KapTHUHBI
MUpa, POITU XUMUH B
MMO3HA-HUH SIBJICHUM
MIPUPOJIBI, B
(dbopmMupoBaHUU
MBIIIJICHUS B KYTbTYPBI
JIMYHOCTH, €€
(hyHKIIMOHATBEHOM
IpaMOT-HOCTH,
HEOOXOIMMOM JIJIs
pelIeHUs MPaKTHIECKUX
3a7a4 ¥ DKOJIOTHYECKHU
000CHOBaH-HOTO
OTHOIICHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOMN
cpene

I1P609

CriocobHOCTD
chopMHUpPOBATH YMEHUS
aHAJIM3UPOBAThH
XUMHAYECKYIO
uH(pOpMaIHtIo,
MOJTy4aeMYyF0 U3 Pa3HBIX
HCTOYHUKOB(CPEICTB
MaccoBod nH(popMaluu,




ceTb MHTEpHET U
JApyrue);

I1P611

CnocoOHOCTh U yMEHUE
MPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOZax MO3HAHUS
BEILIECTB U XUMHUYECKHUX
SIBJIEHUM IS
o0ydJaronmxcs ¢
OTpaHUYEHHBIMU
BO3MOKHOCTSIMU
3]10POBbS

I1P612

CnocoO6HOCTH
HCIOJIb30BATh PEIbeHO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
JUTSL 3aITUCH XUMHYECKIX
(hopMyII IJIS CIETIBIX U
CIIa0OBUIAIIIAX
00yJaronmxcst

KonTponbnas
pabora No 3.

Saganust KP Ne3
(m. 6.1)

Paznen. 5. Kunernueckue n TEPMOAUHAMHNYCCKHUEC 3aKOHOMCPHOCTH IIPOTCKAHUA XUMHUYCCKHUX

peakuuii

Tema 5.1.
CxkopocTb
XHUMHYCSCKHX
peaKkuuid.
XHUMHYECKOE
paBHOBECHE

JIP02

Cr1oocOHOCTB K
MIPOJIOJIKE-HUTO
00pa3oBaHMS U MOBBIIIIE-
HUS KBUTM(UKAINH B
n30paH-HOM
npodeccnoHaTBEHOM
JEATEIIbBHOCTH U
00BEKTUBHOE OCO3HAHHUE
POIU XUMUYECKUX
KOMIICTCHITUM B 3TOM;

JIPO3

CIIOCOOHOCTH
HCIIOJIb30BATh
JOCTIOKEHUS
COBPEMEHHOM
XUMHUYECKON HAYKHU H
XUMHUYECKHUX TEXHOJIOTUH
TS TIOBBIIICHHSI CBOETO
YPOBHS B
npodeccnoHanbHOM
JeSITeb-HOCTH

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTH HAay4YHOI
IEeITEIbHOCTH,
TOTOBHOCTE
OCYIIIECTBISTh
MIPOCKTHYIO U
HCCIIeIOBATENBCKYIO
EeSITEILHOCTD

Bomnpocs n
3a/1aHus 1151
cobeceoBaHU
s (m. 5.1,
BOIPOCHI |-
11), Tema 5.1

Bomnpocs! Tecra
125-134 (1. 6.2)

Keiic 4 (1. 6.4)
Bomnpocs! Ha

cobecenoBanne28
-30(m 6.3.)




WHJIMBUIYAJIHHO U B
rpymnme

MPO1

CnocoOHOCTh U yMEHUE
CaMOCTOSTEIIBHO
(dbopMynupoBath u
aAKTyaJIN3UPOBATH
npobiemy,
paccMmaTpuBath €€
BCECTOPOHHE, ONIPENEIATh
LIEJIN IEATEIBHOCTH,
3a/1aBaTh NapaMeTpbl U
KPUTEPHUHU UX
JOCTH>KEHHSI, BHOCUTD
KOpPPEKTHUBBI B
NEeATEIbHOCTh, OLICHUBATh
COOTBETCTBUE
pe3yabTaTOB LENSIM,
OLICHUBATh PUCKHU
OCJIEICTBUI
JIEATEIIbBHOCTH

MPO02

CrocoOHOCTB BJIaJIETh
HaBbIKaMU y4eOHO-
WCCIIEI0-BATEIbCKON U
MPOEKTHOM
NeSITeIIbHOCTH, HABBIKAMHU
paspernieHus npooieM;

MPO3

c¢CrocoOHOCTE U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MTOMCKY METOJIOB
pelIeHUs MPaKTHIECKUX
3a/1a4, MPUMCHCHHIO
Pa3IUYHBIX METOJIOB
IIO3HAHUS

MPO06

CnocoOHOCTh BIIAJIETh
Hay4YHBIM THUIIOM
MBIIIJICHUS, BIAJIETh
Hay4HOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUIMHU
1 METOJIaMH

MPO7

CrniocoOHOCTb BBIIBUTATh
HOBBIE UJIEH, ITPEUIaraTh
OPUTMHAJIBHBIE ITOAXO/BI
U PEIICHUS

MP11

CriocobHOCTh BBIOMpPATh
TEMAaTUKy U METOJIBI
COBMECTHBIX JICUCTBHUH C
y4ETOM 00X
HWHTEPECOB U
BO3MOKHOCTEH Ka)KgOT0
YyJIeHa KOJIJIEKTHBA,
MIPUHUMATD 1IN




COBMECTHOM
JeSITEIILHOCTH,
OpraHU30BBIBATH U
KOOPJAMHHUPOBATH
JNIEUCTBUS 1O €6
JIOCTH>KEHHIO: COCTABIATh
IUIaH IeHCTBUH,
pacnpenesnsaTb poJiu ¢
y4ETOM MHEHHI
YYaCTHHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThI

MP12

CnocoGHOCTh OLIEHUBATH
KauecTBO CBOETO BKIIaJa
1 KaXJ0r0 y4YaCTHHKA
KOMaH/IbI B 001U
pe3ynbTar no
pa3paboTaHHBIM
KpUTEPHSIM,
OCYIIECTBIISITh
MO3UTUBHOE
CTpaTeruuecKoe
MOBE/ICHHE B PA3IMUHBIX
CUTYAITUSX, IPOSIBIIATH
TBOPYECTBO U
BOOOpakeHue, ObITh
WHUIUATUBHBIM

MP15

CrniocoOHOCTh U yMEHUE
J1aBaTh OIIEHKY HOBBIM
CUTyauusaM, BHOCUTDH
KOPPEKTHUBHI B
ACATCIbHOCTDh, OIICHUBATDH
COOTBETCTBHE
PE3yNIBTaTOB LEJISIM

ITP608

CriocoOHOCTh U YMEHHE
TUIAHUPOBATh U
BBITTOJTHITH XUMHYECKUN
IKCTIEPUMEHT
(nmpeBparieHus
OpPraHUYECKUX BEIICCTB
NIpY HarpeBaHUH,
MOJTyYeHHE ITUJICHA U
HU3y4YEHHUE Ero CBOMCTB,
Ka4eCTBEHHBIC PEaKIINU
Ha aJbJeTH]IbI, KpaxMall,
YKCYCHYIO KHCIIOTY;
JCHATypaIHs OCJIKOB PU
HarpeBaHWH, [IBETHHIC
peaknuu OeITKOB,

I1P609

CrocoOHOCTD
(dhopMupoBaTh YMEHHS
aHAIM3UPOBATH




XUMHYECKYIO
uH(pOpMaIHIO,
IIOJIy4aEMYI0 U3 Pa3HBIX
HCTOYHUKOB(CPEICTB
MaccoBOM nHpopmanuy,
ceTb MIHTEpHET U

ApyTHue);

Pasnen 6. PactBopnl

Tema 6.1. IlousiTue
0 pacTBopax

JIPO1

CrnocoGHOCTh U
c(hOpMHUPOBAHHOCTH
YyBCTBA FOPJAOCTH U
YBa)KCHUS K HCTOPUU U
JOCTHUKEHUSIM
OTEYECTBEHHOMN
XMMHYECKON HAYKH;
XUMHYECKH IPAMOTHOE
MOBE/ICHHE B
npodeccnoHaTBEHOM
NEeSITENIbHOCTH U B OBITY
IIpY OOpalIeHUH ¢
XUMHYECKUMHU
BEIICCTBAMH,
MaTtepuagamMu u
mporeccaMu

JIP02

CriocoOHOCTB U
TOTOBHOCTB K
MIPOIOTKCHHIO
oOpa3oBaHus U
MOBBIIIECHUS
KBaJIM(DUKAINH B
n30paHHON
npodecCuoHaIbHON
JEATEIIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POIU XUMUYECKUX
KOMIIETEHITUM B 3TOM

JIPO3

CIIOCOOHOCTH
WCIIOJIb30BaTh
JOCTUKEHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHUYECKHUX TEXHOJIOTUN
JUTSL TIOBBIIIICHUS
coOCTBEHHOTO
HMHTEJUIEKTYaTbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccroHanbHOI
NESATSIIEHOCTH

JIP0O5

CrniocoGHOCTh
copMHpOBaThH
IKOJIOTHYECKYIO

Bomnpocsr n
3a/laHus AJs
cobeceroBaHU
s (m. 5.1,
BOMpPOCHI 1-4),
Tema 6.1 — 6.2

Bonpoc 26 (nn
6.3)




KYyJIbTypY, HOHUMAaTh
BIIUSIHUE COLIMAJIBHO-
3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MPUPOIHON U
COLIMAJIBHOU Cpenbl,
OCO3HaHUE T100aIbHOTO
Xapakrepa
HKOJIOTHYECKUX MPobIemM

JIP06

CrocoOHOCTB K
HENPUATHUIO ICHCTBUM,
MIPUHOCSIINX BpPE]
OKpY>Karolleu cpejie

MPO3

CIIOCOOHOCTE U
FOTOBHOCTB K
CaMOCTOSITeJIBHOMy
MOUCKY METO/IOB
peHIeHI/Iﬂ HpaKTI/ILIeCKI/IX
3aJa4, MPUMEHEHHUIO
pa3JH/I‘-IHI)IX METOO0B
[IO3HAHMS

MP04

CrocoOHOCTE
OBJIAJCHUEM BUIAMH
OCATCIIBHOCTH I10
MOJTYYCHUIO HOBOTO
3HAHUA

MP14

CniocoO6HOCTh K OpMH-
POBAHHMIO ¥ ITPOSIBIICHUIO
IIUPOKOU IPYIHUIIMH B
pa3HbIX 00JACTSAX 3HAHUH,
MOCTOSIHHO TMOBBIIIATH
CBOI 00pa3zoBaTeNbHBIN 1
KYJIbTYPHBIH YPOBEHB;

I1P607

CrniocoOHOCTh U yMEHUE
MIPOBOJIUTH PACcUETHI 1O
XUMUYECKUM (popMyiam
U YpaBHEHUSIM
XUMHUYECKHUX PEAKLUH C
UCTOJIb30BaHUEM
(hbU3UYECKUX BEJTUYHH,
XapaKTepU3yIOIUX
BElIEeCTBa C
KOJINYECTBEHHOM
CTOPOHBI: MACCOBOM JOJIN
PacTBOPEHHOTO
BEIIECTBA, MaCChl,
00bEMa (HOpMasbHbIe
YCJIOBHS) TA30B,
KOJINYEeCTBA BEIIECTBA,

I1P610

CrnocoOHOCTh U yMEHHE
co0uro1aTh MpaBuia
IKOJIOTHYECCKU




1eaecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYJIOBOM EATEIbHOCTU
B LIEJISIX COXPaHEHUS
CBOETO 3/I0POBbS U
OKpY>Karollen Cpeibl;
YUUTBIBATH ONIACHOCTh
BO3/ECHCTBUS HA )KUBBIE
OpraHu3Mbl
ONPEACIEHHBIX BEUIECTB,
IIOHUMAsl CMBICI
MOKa3aTessi NpeAeIbHON
JIONYCTUMOM
KOHIICHTPALIUU

I1P611

CnocoOHOCTh U YMEHUE
MIPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX ITO3HAHUS
BEIIECTB U XUMHUYECKHUX
SIBJICHUH IS
oOyuaromuxcs ¢
OTpaHUYCHHBIMU
BO3MOKHOCTSIMU
3JI0pPOBBS

Tema 6.2.
HccnegoBanme
CBOMCTB
pacTBOpOB

JIPO3

CnocoOGHOCTh OBIAJIETh
YMEHHUEM HCIOIh30BATh
JOCTUKEHHS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHAYECKHX TEXHOJIOTHI
JUTSL TIOBBIILIEHUS
COOCTBEHHOTO
UHTEJUIEKTYaJIbHOT O
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM
TeSITeTbHOCTH;

JIPO4

Crioco6HOCTb
WCTIOJIH30BATh
JOCTUKEHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHUYECKHUX TEXHOJIOTUN
JUTSL TIOBBIILIEHUS
coOCTBEHHOTO
HMHTEJUIEKTYaTbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccroHanbHOI
NESATSIIEHOCTH

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIIeA0BaTEIbCKON U
IIPOEKTHOMN

Bomnpocsr u
3a7aHusl IS
cobeceI0BaHU
s (m. 5.1,
BOIPOCHI 1-4),
Tema 6.1 — 6.2
Pecdepar 3 (1.
5.2)

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




JEATEIbHOCTH, HABBIKAMHU
paspenieHus npobiem;

MPO7

CriocoOHOCTh BBIIBUTaTh
HOBBIE UJIEH, IIpEUIaraThb
OpUTMHAJIBHBIE ITIOAXO/BI
U PEIICHUS

I1P607

CriocoOHOCTh U YMEHHE
IIPOBOJUTH PaCUETHI 110
XUMHUYECKUM (hopMysIam
U ypaBHEHUSM
XUMHMYECKHUX PEAKLHN C
HCIIOJIb30BAaHUEM
(bu3NYeCKUX BEJIMYUH,
XapaKTEePU3YIOLIUX
BELIECTBA C
KOJINYECTBEHHON
CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3oB, KOJU4€ECTBA
BEILIECTBA; UCIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUA JUISI IPUHATHS
pELICHN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMMU
U UX IPUMEHEHUEM

I1P609

CnocoGHOCTh
(dhopMHpOBATH YMECHHS
aHAJIM3UPOBATh
XUMHAYECKYIO
uH(pOpMaItIo,
MOJTy4aeMyI0 U3 Pa3HBIX
HCTOYHHUKOB(CPEACTB
MaccoBoi nH(popMalu,
cetb MIHTEpHET U

Apyrue);

I1P610

CriocoOHOCTh U YMEHHE
coOJr01aTh MpaBuiia
9KOJIOTHYECKH
1eIecoo0pa3Horo
MOBEICHUS B OBITY U
TPYAOBOU IESATEILHOCTH
B I[EJISIX COXPAHEHUS
CBOETO 310POBbSI U
OKpY’KaloIllel Cpebl;
VYHUTHIBATh OMACHOCTh
BO3JICHCTBUS Ha KUBHIE
OpPTaHHU3MBI
OTnpeAeNEHHBIX BEIIECTB,
TTOHMMAsI CMBICIT
MoKazaress mpeaebHOM
JIOTYCTUMOM




KOHIICHTPAIINH

[1P611 CrocoOHOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOJ1aX MMO3HaHUs
BEIIECTB U XUMHUYECKHX
SIBJIEHUU JUIA
o0yJaromuxcs ¢
OrpaHUYEHHBIMU
BO3MOYKHOCTSIMHU

300POBbA

Paznen 7. Xumusi B OBITY ¥ IPOM3BOICTBEHHON EATEIHLHOCTH

YCIO0BCKa

Tema 7.1. Xumus B JIPO1 CrnocoGHOCTD U

OBITY U c(OpPMHPOBAHHOCTH
MIPOU3BOJICTBEHHO YyBCTBA FOPJAOCTH U

1 nesTenbHOCTH YBa)KCHUS K HCTOPUU U
YeloBeKa JOCTHKEHUSIM
OTEYECTBEHHOMN
XUMHYECKON HAYKH;
XUMHYECKH IPAMOTHOC
MOBE/ICHHE B
npodeccnoHaTBEHOM
NESITEIbHOCTH U B OBITY
IIpU OOpalIeHUH C
XUMHYECKUMHU
BEILIECTBAMH,
MaTepuagamMu u
rpoIeccamu

JIPO2 CriocoOHOCTD U
FOTOBHOCTB K
MPOJIOTKEHUIO
oOpazoBaHus U
MOBBIIIEHUS
KBaTM(UKAIIN B
n30paHHON
npodecCuoHaNTbHON
JEATEIIbBHOCTH U
00BEKTUBHOE OCO3HAHHUE
POIU XUMUYECKUX
KOMIIETEHITUM B 3TOM

Bompocsr u
3alaHus s
cobecenoBaHU
s (m. 5.1,
BOIPOCHI 1-8),
Tema 7.1
Pecdepar 6, 7
(m. 5.2)

JIP0O4 CnocoGHOCTh U
TOTOBHOCTH U
CHOCOOHOCTH K
00pa3oBaHHIO U
camMo00pazoBaHUIO Ha

MPOTSHKEHUM BCEH KU3HU

MPO2 CrocoOHOCTE BIaIETh
HaBbIKaMU y4eOHO-
HCCIIENIO-
HUCCIIEIOBATENLCKON 1
IIPOEKTHOMI

JACATCIIBHOCTH, HABBIKAMU

Bormpocs! Ha
cobecenoBanned3

-45( 6.3)




paspenieHus mpooem;

MP04

Cr1ocoOHOCTE BIIAAETh
BHJIa-MH J€ATEILHOCTH
10 MOJTy-YEeHUI0 HOBOTO
3HAHUA, ETO
HMHTEpIpETaluu,
peodpa-30BaHUIO U
HpI/IMeHeHI/IIO B
pasIMYHBIX YU4COHBIX
CI/ITyaLII/ISIX, B TOM 4YUCJIC
[IPH CO3/IaHUM YUCOHBIX U
COIIMAJIBHBIX HpOCKTOB;

MPO5

CrnocoOGHOCTB U yMeHHe
NEpCHOCUTL 3HAHHUA B
MIO3HABAaTEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KHU3HEACATEILHOCTH;
HUHTCTpHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOnacrei

MPO8

CnocoOHOCTh BIAACTh
HaBBIKaMU TIOJTyYCHHS
nHpopManuu U3
HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOS-TEJILHO
OCYIIECTBIISITH TIOUCK,
aHaJlu3, CUCTEMAaTH3AIIIO
Y UHTEPIIPETAIHIO
nH(OpMALIUY PA3IUYHBIX
BHUJIOB U (hopm
TIpEICTABICHUS

MP09

CriocoOHOCTS BIIAACTh
Pa3TUYHBIMH CTIOCO0AMU
00IIEeHNs U
B3aUMOJIEHCTBHUSA

MP12

CnocoOHOCTH OIICHUBATH
Ka4eCTBO CBOErO BKJIaa
Y KQXI0TO yJaCTHHKA
KOMAaH/Ibl B OOLIUIA
pe3yJIbTaT 1o
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIIIECTBISTh
[MO3UTHBHOE
CTpaTernueckoe
TTOBE/ICHHUE B PA3IMYHBIX
CHUTYAIIUSX, TPOSBIISTH
TBOPYECTBO U
BooOpakeHue, ObITh
MHHALIMATUBHBIM

MP16

CnocoOHOCTh ITIOHUMATH
CBOE AMOIMOHAIBHOE CO-




CTOSTHHE, BUJICTh
HampaBlICHUST  Pa3BUTHS
COOCTBEHHOM
SMOLIMOHAIBHON  cepsl,
OBITH YBEPECHHBIM B ceOe;

MP17

CrocoOHOCTh K OMITaTHH,
BKJIIOYAIOIICH
CIIOCOOHOCTD ITOHUMATh
SMOILIMOHAIBHOE
COCTOSIHUE JIPYTHX

MP18

CIOCOOHOCTH MPUHUMATh
ce0sl, moHNMAas CBOU
HEJIOCTaTKU U
JOCTOMHCTBA, TPUHUMATH
MOTHBBI U apTyMEHTBI
JOPYTUX JIIOAEH Npu
aHaJIn3e pe3yJbTaToB
JEATEIbHOCTH,
MPU3HABATh CBOE MPABO U
IIpaBo JAPYTHX JOJAEH Ha
OLINOKH, pa3BHBATh
CIOCOOHOCTH ITIOHMMAaTh
MUD C TMO3UIUH IPYTOTO
YeIIoBeKa

I1P602

CHUMBOJIMYECKUH A3BIK
XUMHH, (PaKTOIOrHYECKUE
CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJyYEHUs U
6e30macHoM
HCII0JIb30BAHUHU
BOKHEUIIUX
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB B
OBITY U IPAKTHYECKOM
JESTEIbHOCTH YEJIOBEKA

ITP606

CrocoOHOCTE U BlIaficHUE
OCHOBHBIMHM METOIaMU
HAy4YHOTO ITO3HAHUS
BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJto1eHue,
U3MEpeHHue,
IKCIIEPUMEHT,
MOJIETUPOBAHUE)

I1P609

CriocoOHOCTh U yMEHUE
aHaJIM3UPOBATh
XUMHAYECKYIO
uH(pOpMaIHtIo,
MOJTY9aeMyI0 U3 Pa3HBIX
HCTOYHUKOB (Cpe/ICTB
MaccoBoi nH(popMaluu,
ceTb VIHTEpHET U Jipyrue)

I1P611

CrocoOHOCTh U YMEHHE




MIPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJ1aX MMO3HAHUS
BEIIECTB U XUMHUYECKHX
SIBJIEHUU JUIA
o0yJaromuxcs ¢
OrpaHUYeH-HBIMU
BO3MOYKHOCTSIMHU
3J10pOBbS

[1P612 Cnoco6HOCTh
HCIOJIb30BaTh peibeHO
TOYCYHYIO CUCTEMY
o6o3nauennii JI. bpaitns
JUTSL 3aITACH XUMHYECKHIX
(dbopMyI1 1JIs CIENbIX U
C1a0OBUIAIIINX
oOyyaromuxcs

3.2 CpencrBa, npuMeHsieMble 1JIs1 OLICHKH YPOBHSI IPAKTHYECKOH MOATOTOBKHU

Kpatkoe Kon IToka3zaTenb oBIageHUSA HanmenoBanue oieHOYHOTO
HalMEHOBaHUE pe3ynbrara pe3ynbTatamu OOy4eHHUsl | CpPEACTBA U MPEICTaBICHHUE €ro B
pasznena oOyueHus dOC
(Momyms) / Texymuii ITpomexyTouHas
TEMBI TIpeIMEeTa KOHTPOJIb aTTecTanus

Pasnen 1. OCHOBBI CTpOEHHUSI BELIECTBA

Tema 1.1 Cnooco0HOCTh 0CO3HABATh

[IpakTrueckoe CBOM KOHCTUTYIIHOHHBIC

s3ausatue Ne 1 mpasa ¥ 00A3aHHOCTH
JIPO2 p ’

yBa)KEHHE 3aKOHA M TIpa-
BOMOpsIKa B HH(pOpMa-
LIUOHHOM cdepe
CrniocobHOCTH chopMu-
pOBaTh HPABCTBEHHOE
CO3HaHHE, ITHUECKOTO
JIP04 MOBEJICHUS C NUCIIOIb30-
BaHHEM UH(POPMAIIMOHHO-

KOMMYHHKAITMOHHBIX
i [Ipaktnueckas | Pemenne 3amaun

TEXHOJIOTUN
pabora  Nel |2, 20,29,30 (m
Croco0OHOCTh CTaBUTh U (11.5.4) 6.5)

(bopMynMpoBaTh
COOCTBEHHBIE 33/J1a4H B
MPO3 o0pa3oBaTenbHON
JeSITeTbHOCTH U
KHU3HEHHBIX CUTYalUsIX
IUTSL peIeHUS
MH(GOPMAIIMOHHBIX 33734
CriocoOHOCTh BIaJETh
CHUCTEMON XMMHUYECKUX
I1P602 3HAHUMH, KOTOpast BKJIIO-
9aeT: OCHOBOIIOJIAraroIIne
MOHATUSA(XUMUYECKUI




9JIEMEHT, aTOM, DJIEKT-
poHHas 000JI09Ka aToMa,
S-, p-, -d-351eKTpOHHBIE
opOUTa aTOMOB, HOH,
MOJIEKYJI1a, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEITLHOCTb,
CTCIICHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b

Tema 1.2
IIpaxTueckoe
3ausatue Ne 2

JIPO1

Cnoco6HOCTH hopMu-
pOBaTh YyBCTBO TOPAOCTH
U YBa)KEHUS K UCTOPUU U
JOCTHKEHUSIM OTEYECT-
BEHHOW XMMUYECKOU
HayKH; XUMHYECKH Tpa-
MOTHOE TIOBEJIEHUE B
npodeccrnoHabHOM
NESITEIbHOCTH U B OBITY
IIpU 0OpaIeHUH ¢ XUMHU-
YECKUMHU BEIIECTBAMU,
MaTepuaJaMu U TIpo-
1[eCCaMy;

JIP0O4

CnocoO6HOCTh U TOTOB-
HOCTb K 00pa30BaHHIO U
caMm000pa30BaHUIO Ha
MPOTSHDKEHUH BCEH JKU3HU;

MP04

CrocoOHOCTb OBJIAJIETh
BHAMU JIE€ATEILHOCTH 110
MTOJTYYEHUIO HOBOTO
3HAHHS

MPO06

CrniocobHOCTB (hopmH-
POBaHUS HAYYHOT'O TUIIA
MBIIIJICHU S

MPI11

CrniocobHOCTh BBIOMpPATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JIEVCTBUM C
y4€TOM OOIINX UHTEPECOB
Y BO3MOKHOCTEHN KaxKJ0ro
YJieHa KOJIJIEKTUBA,
MIPUHUMATh LIETU
COBMECTHOM
NeSATEIbHOCTH,
OpraHU30BBIBATH U
KOOPJAMHHUPOBATH
IeWCTBHUS TIO €€
JOCTH>KEHHIO: COCTaBIATh
TIaH IeHCTBUM,
pacnpenensaTb poJiu ¢
Y4ETOM MHEHUH
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P603

CrocoOHOCTD BBISIBIIATH

[IpakTrueckas
pabota  No2
(m.5.4)

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




XapakTepHbIC MPU3HAKU U
B3aUMOCBSI3b U3YUEHHBIX
HOHATUHU

Pazgen 2. Xumnu

€CKHE peaKInu

Tema 2.1
IIpakTueckoe
3aggrue Ne 3-4

JIP02

CriocoOHOCTh ¥ TOTOB-
HOCTb K MPOJIOJDKECHUIO
00pa3zoBaHMs U MOBBIIIIE-
HUS KBATU(UKAINH B
n30panHoM ipodeccro-
HaJIbHOH JIEATEILHOCTH U
00BEKTUBHOE OCO3HAHHUE
PO XUMHUYECKUX
KOMIIETEHIMIA B 3TOM

JIPO3

Cr1ocoOHOCTD UCHOJIb-
30BaTh JOCTH KCHUS
COBPEMEHHOM XUMHYEC-
KOW HAYKU U XUMUYECKHUX
TEXHOJIOTHH JIJIST TIOBBI-
LIEHHS COOCTBEHHOI'O
HMHTEIUIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHOU
npodeccnoHaTBEHOM
JIeSITEILHOCTH

JIP0O4

CnocoOGHOCTh U TOTOB-
HOCTh K O0pa30BaHHIO U
caMm000pa30BaHUIO Ha
MPOTSDKEHUM BCEH JKU3HU

MP04

Croco6HOCTh BIIAJIETh
BUJIAMU JIEATEIHLHOCTHU IO
MTOJIYYECHUIO HOBOTO
3HAHHUS, €ro UHTepIIpe-
Taluu, TpeoOpa3OBaHUIO
Y IPUMEHEHUIO B pa3-
JIMYHBIX YY€OHBIX CUTY-
aIusaxX, B TOM YHUCIIE TIPH
CO3/IaHUU yYEOHBIX U
COILIMAJIbHBIX MPOEKTOB

MPO5

CriocoOHOCTh U yMEHUE
MIEPEHOCUTH 3HaHUS B
MTO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH
KHU3HECACATCIIbHOCTH,
MHTErpUPOBAThH 3HAHUS U3
Pa3HBIX NPEIMETHBIX
obnacreit

ITP605

CriocoOHOCTh U yMEHUE
yCTaHaBJIUBATH MMPUHA-
JIEKHOCTh U3YUEHHBIX
HEOpPraHMYECKUX U opra-
HUYECKUX BEILIECTB K
OIpeAeIEHHBIM KilaccaM U
rpymnmnam COeIuHEHHI

IIpakTrueckas
pabora Ne3-4
(n.5.4)

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




XapaKTepu30BaTh UX
COCTaB M Ba)KHEUILINE
CBOICTBa; ONPENENSTh
BHJIBI XUMHUYECKHX CBSI3CH
(xoBaJieHTHAas!, HOHHAS,
MeTaJUIn4YecKasi, BOJO-
pOHAs)), TUIIBI KPUCTAII-
JINYECKUX PEIIETOK
BEIIECTB; KIacCU(PUIIH-
pOBaTh XUMUYECKHE
peakuuu

I1P606

CnocoOGHOCTh U BIIaJIcHUE
OCHOBHBIMH METOJIAMHU
HAy4YHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKHX
sIBJIeHUH (HaOro1eHue,
W3MEPEHHUE, SKCIICPUMEHT,
MOJICJIUPOBAHNE)

I1P607

CnocoOHOCTh U yMEHUE
IIPOBOJUTH PACUETHI 10
XUMHYECKUM (hopmyrnam u
YPaBHEHUSAM XUMHUECKUX
peaxkuuii ¢ UCroIb30Ba-
HUEM (QUBHYECKUX
BEJIMYMH, XapaKTepHu3y-
IOLUX BELIECTBA C KOJIH-
YECTBEHHON CTOPOHBI:
Macchl, 00bEMa (HopMasb-
HBIE YCIIOBUS1) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CUCTEMHbIE
XUMHUUYECKHE 3HAHUS I
MPUHATHS PELICHUI B
KOHKPETHBIX JKU3HEHHBIX
CUTYAIUsX, CBI3aHHBIX C
BELIECTBAMH U UX
IIPUMEHEHHEM

I1P610

CrniocoOHOCTh U yMEHUE
co0uro1aTh MpaBuiIa
HKOJIOTUYECKH IIeJIECO-
00pa3HOro MOBECHUS B
OBITY U TPYAOBOI1 fiesi-
TEJILHOCTH B LIEJSAX
COXpaHEHHSI CBOETO
310POBBS U OKPYXKAIOLIEH
Cpenbl; YIUTHIBATh
OIaCHOCTh BO3JIEHCTBUA
Ha JKUBBIE OPTaHU3MBI
OTpeIeIEHHBIX BEILIECTB,
MTOHUMAs CMBICTT
MoKa3aTes MpeienbHOM
JIOYCTUMOW KOHIEH-




Tparuu

I1P611

CriocoOHOCTb U YMEHHE
MPUMEHSTH 3HaHHS 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX ITO3HAHUS
BEIIECTB U XUMHYECKHX
SIBJICHUH 11 00y4Jaro-
IIUXCS C OTPAHUYCHHBIMU
BO3MOYKHOCTSIMH 3]10-
POBBSI

Tema 2.2
IIpakTueckoe
3austue Ne 5

JIPO3

CriocoOHOCTh UCTIONb-
30BaTh JOCTUKEHHUS
COBPEMEHHOM XHMMHYEC-
KOW HaYKH U XUMUYECKHUX
TEXHOJIOTUH U1 IOBbI-
LIEHUs1 COOCTBEHHOTO
UHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOI
npogeccuoHaIbHON
JIESITENIbHOCTH

JIPO4

CriocoOHOCTb ¥ TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO HA
HPOTSHKEHUM BCEU )KU3HU

JIPO8

Cr1ocoOHOCTE OCO3HAHMS
LIEHHOCTH HAay4YHOMU J1esi-
TEIBLHOCTH, TOTOBHOCTH
OCYILIECTBJIATH MPOEKT-
HYIO U UCCJIE10BATElIb-
TCKYIO J€ATEIIbHOCTh
WHIMBUIYAJIBHO U B

rpynme

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HUCCIIeN0BATEIbCKON U
MPOEKTHOM EeSTEIbHOCTH,
HaBbIKAMU Pa3pEIICHUS
npobiemM

MP09

CnocoOHOCTh BIAAETh
pa3IUYHBIMU ClIOCO0aMU
OOIIEHHS 1 B3aMO-
JEUCTBHS, ApTYMEHTH-
POBAHHO BECTH JIUAJIOT,
YMETh CMSITYaTh
KOH(ITUKTHBIE CUTYaIIUH,
Pa3BEPHYTO U JTOTUYHO
M3NaraTtb CBOIO TOUKY
3peHUs C
HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocobHOCTh BBHIOMPATH
TEMATHUKY U MCTO/IbL

[IpakTnueckas
pabora  No5
(n.5.4)

Permenue
3a/1auu
26, 36( 1 6.5)




COBMECTHEIX JEHCTBUH C
y4€TOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEHN KaxKJ0ro
YJieHa KOJIJIEKTHUBA,
MIPUHUMATh LN
COBMECTHOM
NEeATEIbHOCTH,
OpraHU30BbIBATH U
KOOPJMHHUPOBATH
JIIEUCTBUS 1O €€
JOCTH>KEHHIO: COCTaBIATh
IIaH ACHCTBUMH,
pacnpenensiaTb poiiy ¢
Y4ETOM MHEHHI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThl

I1P608

CrniocoOHOCTh U yMEHUE
TUTAHUPOBATH U
BBITTOJIHATH XUMUYECKUI
IKCIIEPUMEHT
(npeBpaiueHus
OpPraHMYECKHX BEIIECTB
MIpH HATPEBAHMUH,
MOJTy4eHHE dTUIICHA U
HW3YyYEHUE Er0 CBOMCTB,
Ka4eCTBEHHBIC PEaKIINU
Ha aJbACTH]IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JieHaTypalus OeJIKOB Mpu
HarpeBaHUU, IBETHbIE
peakiuu OeKoB;
MIPOBOJIUTH PEAKIMU
HOHHOTO OOMeEHa,
OTIpEJIeNIATh Cpeay
BOJIHBIX PacTBOPOB,
Ka4yeCTBEHHBIE PEaKIUH
Ha cynb(aT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, Ha
KaTHOH aMMOHHUS; peliaTh
SKCIIEpUMEHTAIbHBIC
3aJjauu 1Mo TeMaM
«MeTamib» U «
Hemeranns») B
COOTBETCTBHUH C
NpaBUIIAMH TEXHUKH
0€30MacHOCTH NPU
oOpallleHnH , BEeIeCTBaMH
1 1a00paTOPHBIM
000pyJI0BaHUEM;
MPEICTABIATH PE3YIbTATHI
XHUMHUYECKOTO




JKCTIEpUMEHTA B hopMe
3aIlMCU YPaBHEHUMU
COOTBETCTBYIOIIUX
peakuuii u
(bopMyIIHpOBaTh BHIBOJIBI
Ha OCHOBE 3TUX
pE3yNbTaTOB

I1P609

CrniocoOHOCTH U yMEHUE
aHAJIM3UPOBATH
XUMUAYECKYIO
nHpopmaruto,
MOJTyYaeMYyI0 M3 Pa3HBIX
HCTOYHHKOB (CpeaCTB
MaccoBOM WH(pOpMaIHH,
cets MHTEpHET U apyrue)

Pa3nes 3.CTpoeHne M CBOWCTBA HEOPTaHMYECKUX BellleCTB

Tema 3.1
[IpakTueckoe
s3ausatue Ne 6

JIP02

CriocoOHOCTB U
FOTOBHOCTB K
MIPOJIOTKCHHIO
oOpa3oBaHus U
MOBBIIIECHUS
KBaJTM(HUKAINU B
n30paHHOM
npodeccnoHaTBEHOM
IEeITEIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIICTCHITUH B 3TOM

JIPO8

CrniocoGHOCTB U
OCO3HAHME LIEHHOCTH
HAY4YHOH JEATEIbHOCTH,
TOTOBHOCTb
OCYILIECTBIISATh
MPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTD
WHJIMBUIYaJIbHO U B
rpynme

MPO8

CnocoOHOCTb BIIAAETh
HaBbIKaMU TOTYYESHHS
nH(popmManuu u3
HMCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIIBHO
OCYIIECTBISTH TIOUCK,
aHaJIu3, CUCTEMAaTH3ALII0
Y UHTEPIIPETALIHIO
MH(OPMAIIHA PA3THIHBIX
BUJIOB B (hopMm
TIPEJICTABICHUS

MP09

CrocoOHOCTE BIaIETh
pa3IUYHBIMHU CIIOCOOAMU

IIpaxTrueckas
pabora  Neb
(n.5.4)

Permenue 3agaun
37,38 (n6,5)




oO01eHus u
B3aHUMOJICHCTBHUS,
apryMEHTUPOBAHHO BECTHU
JMaJor, yMETh CMST4aTh
KOH()JIMKTHBIE CUTYaIlUH,
Pa3BEPHYTO U JIOTUYHO
u3jaraTh CBOIO TOUKY
3pEHHUsI C
HUCII0Ib30BaHUEM
SI3BIKOBBIX CPEJICTB

I1P602

CrnocoOGHOCTh U BiaJieHuE
CHUCTEMOU XMMUYECKUX
3HAHUM, KOTOpast
BKJIIOYAET:
OCHOBOMOJIararoime
MOHATHSI(XUMUYECKUM
JJIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0YKa
aroma, s-, p-, -0-
9JIEKTPOHHBIE OPOUTAIIN
aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTD,
ANEKTPOOTPHUIATETLHOCTD
CTENEHb OKUCIICHMUS,
XUMHYECKas CBA3b, MOJIb,
MOJIIpHas Macca,
MOJISIPHBIA 00BEM,
YTJIEPOJIHBIN CKEJIET,
(GbyHKIIMOHATBHAS TPYIITA,
paauKai, u3oMepus,
TOMOJIOTUYECKHH P,
TOMOJIOTH,
YTJI€BOJIOPOBI,
KHCIIOpOJI- U
a30TCcoAEpIKaIINe
COEIMHEHMS,
OMOJIOTUYECKH aKTUBHbBIC
BelecTBa(yrieBoabl,
KUPBI, OCJIKH), MOHOMED,
MIOJINMEP, CTPYKTYpPHOE
3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCJIMHEHHS,
KpUCTaJITUYecKast
pemETKA, TUTIBI
XUMHYECKHUX PEaKIIHid
(OKHCITUTENBHO -
BOCCTAHOBUTEJIBHBIE,
9K30- ¥ 3HJ0TEPMHUYECKHE
, €KLl HOHHOTO
oOMeHa), pacTBop,
AJIEKTPOJIUTHI,

5




HE3JIEKTPOJIUTHI,
3IEKTOPOIUTHYECKAS
Jccouuanus,
OKHUCJTUTEb,
BOCCTaHOBUTEJIb,
CKOpPOCTb XUMHUYECKOU
peaKuuu XUMHYECKOE
paBHOBECHE), TEOPUU U
3aKOHBI(TEOPHS
XUMHUYECKOTO CTPOCHHUS
OpraHUYECKUX BEIIECTB
A, M, bytneposa, Teopus
3JIEKTPOJIUTHYECKON
JUCCOIIMAIIUH,
MEePUOINYECKUI 3aKOH
J.1. MeHnaenees, 3aK0H
COXpaHEHHUs MacChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK
XUMUH, (PaKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHHUS U
06e30macHOM
HCMOJIb30BAHUH
BaXKHEHIITNX
HEOPraHUYEeCKUuX 1
OpPraHUYECKUX BEIECTB B
OBITY U IPAKTHUECKOI
JESTEILHOCTH YeJIOBEKa

I1P603

CrniocoOHOCTh U yMEHUE
BBISIBJISITh XapaKTEPHBIC
IIPHU3HAKH 1 B3aNMOCBA3b
W3Y4YECHHBIX TOHATHH,
IIPHUMCHATH
COOTBETCTBYIOILINE
MIOHATHS IIPU ONUCAHUU
CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U
OpraHn4Y€CKUX BCUICCTB U
UX NpEBPALLEHUN;
BBIABJIATH B3aUMOCBA3b
XUMHUYECKHUX 3HAHUH C
IIOHATUAMU U
MIPEICTABICHUSMH IPYTHX
€CTCCTBCHHOHAYYHBIX
IIPEIMETOB

I1P604

CriocoObHOCTh U YMEHHE
UCII0JIb30BATh
HaMMEHOBaHHUS
XUMHUYECCKUX COe)II/IHeHI/Iﬁ
MEKIYHAPOIHOTO CO03a
TEOPETUYECKOUN 1




MPUKIATHON XUMUU U
TPUBUAJIbHBIC HA3BAHUS
BOKHEHIINX
BEIICCTB(ITUJICH,
alleTUICH, TJIUMILEPHUH,
(denon, popMmanbaeru,
YKCYCHasi KUCJIOTA,
[JIMLIVH, YTApHBIHA Ta3,
YTJIEKUCIIBIN Ta3, aMMHaK,
rameéHHasi U3BeCTh,
Herai¢Hasi U3BeCTb,
IIUTHEBAS COJIA U IPYTHX),
COCTaBJIATH (hOPMYJIBI
HEOPraHUYECKHUX U
OpraHUYEeCKHUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX
peakmuii, OOBSICHATh UX
CMBICIT; IOATBEPKAATh
XapaKTepHbIC
XHMHYECKHUE CBOMCTBA
BEILIECTB
COOTBETCTBYIOIIUMHU
SKCTIEPUMEHTaMH U
3aluCsIMU YpaBHEHUI
peakuuii

I1P609

CrniocoOHOCTh U yMEHUE
aHAJIM3UPOBATh
XUMHAYECKYIO
nHpopMarIuto,
MOJTyYaeMYyI0 U3 Pa3HBIX
HCTOYHUKOB (CpesICTB
MaccoBoi nH(popMaluu,
cetb IHTEpHET U ipyrue)

Tema 3.2
IIpaxTueckoe
3ansaTue Ne 7

JIPO2

Cnoco6HOCTH K
MPOJIOTKEHUIO
oOpa3oBaHus U
TTOBBIIIECHUS
KBaJIM(DUKAIIH B
n30paHHON
npodeccuoHaIbHON
JEeSITeNbHOCTH U
00BEKTUBHOE OCO3HAHUE
POIU XUMUYECKUX
KOMIICTCHITUM B 3TOM;

JIPO3

CriocobHOCTh yMETh
WCTIOJIH30BATh
JOCTHKEHUS
COBPEMEHHOM
XUMHUYECKON HAYKHU U
XUMHUYECKUX TEXHOJIOTUH
JUTSL TIOBBIIIICHHSI
COOCTBEHHOTO

[IpakTrueckas
pabora  Ne7
(n.5.4)

Permenue 3agaun
9, 39, 40 ( m
6.5.)




WHTEIUICKTYaJIbHOTO
pa3BUTH B BEIOpaHHOM
npodecCuoHAIBHON
NeSITeTbHOCTH;

JIPO4

Cnoco6HOCTh U
TOTOBHOCTb K
00pa3oBaHMIO U
caM000pa30BaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU

JIPO8

CrnocoOGHOCTb U
OCO3HaHUE LIEHHOCTH
HAYYHOM JEATEIIbHOCTH,
TOTOBHOCTh
OCYILIECTBJISATh
MIPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JeSATEIbHOCTh
WHJIMBUIYaJIbHO U B

rpymnme

MPO3

CIIOCOOHOCTD U
FOTOBHOCTB K
CaMOCTOATEIIBHOMY
MOUCKY METO/IOB PEIICHHSI
HpaKTI/IqGCKI/IX 3aaa4,
[IPUMEHCHHIO Pa3InYHBIX
METOJIOB I1I03HAHUS

MPO06

CriocoOHOCTb BIaJETh
Hay4HBIM THUIIOM
MBIILIJICHYS, BIAJETh
Hay4HOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU ITIOHATUSMU U
METOAaMH

MPO7

CrnocoOHOCTh BBIIBUTATh
HOBBIE UJIEH, ITPEUIaraTh
OPUTMHAJIbHBIE ITOAXO/BI
U PEIICHUS

I1P603

CnocoGHocTh hopmupo-
BaTh YMEHHS BBISBIISATD
XapaKTepHbIC MPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX
TIOHSITUI

[1P604

CrniocoOHOCTh U yMEHUE
HCII0Ib30BaTh
HauMEHOBaHUS
XHUMUYECKUX COCAUHCHUN
MEXIyHApOJHOTO COI03a
IUPAC, nonreepxaaTh
XapaKTepHBIC
XHMUYECKHE CBOMCTBA
BEIIECTB
COOTBETCTBYIOIIMMH
IKCTIIEPUMEHTAMH 1




3alUCSIMU YPABHEHHI
peakuuii

I1P606

CnocoOHOCTH M BIajcHUE
OCHOBHBIMHM METOJaMU
HAy4YHOTO ITO3HAHHS
BEIIECTB U XUMHYECKHX
sIBJICHUH (HaOJt01eHue,
M3MEpEeHUE, SKCIIEPUMEHT,
MOJICIIMPOBAHNE)

I1P609

CrniocobHOCTB (hopMHpO-
BaTh YMCHHE aHAJN3U-
pOBaTh XUMHUYECKYIO
nH(pOpMaIHIo

Tema 3.3
[IpakTrueckoe
3anstue Ne 8

JIPO3

CIIOCOOHOCTh
HCIIOJIb30BATh
JOCTHKCHUS
COBPEMEHHOM
XUMHUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO
HMHTEIUIEKTYaJIbHOTO
pa3BUTHA B BEHIOpAaHHOU
npodeccnoHaTBEHOM
JeSITENIbHOCTH

JIPO7

CrocoOHOCTD U
COBEpIICHCTBOBAHUE
SI3BIKOBOM U
YUTATENbCKON KYJIbTYpPBI
Kak Cpe/icTBa
B3aUMOJCICTBUS MEKITY
JIIOABLMH U TO3HAHUS
MHpa

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOSITENTLHO
(dhopMynupoBath 1
aKTyalIu3HpoBaTh
npobuemy,
paccMaTpuBaTh €€
BCECTOPOHHE, OIIPEIEIISATh
LeJIN AEATeNbHOCTH,
3aJaBaTh MapaMeTpsl U
KPUTEPUH UX
TOCTIKEHUSI, BHOCUTh
KOPPEKTHBHI B
JeSITeTbHOCTb, OIICHUBATh
COOTBETCTBHE
Pe3yIbTATOB LEISIM,
OLIEHUBATh PUCKH
OCIENCTBUHI
JeSITebHOCTH

MPO03

CITOCOOHOCTH U

[IpakTrueckas
pabota  Ne§
(n.5.4)

Pemntenue 3agauu
41,42 (1 6.5)




TOTOBHOCTH K
CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
MMPAaKTUYCCKHUX 3aJay,
IIPUMEHCHUIO PA3JIMYHBIX
METOJ0B ITIO3HAHUA

I1P605

CnocoOHOCTh U yMEHUE
yCTaHaBIIMBaTh
MIPUHA/IICKHOCTD
M3YYEHHBIX
HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB K
ornpeAenéHHBIM KllaccaM U
IpyIIaM COCAUHEHUN
XapaKTepU30BaTh X
COCTaB M BaXKHEHIINE
CBOICTBa; ONPENEISTh
BUJIbl XUMUYECKUX CBS3CH
(xoBaJIeHTHAas!, HOHHAS,
MeTaJlJIn4ecKasi,
BOJIOPOHA)), THITBI
KPUCTATINYECKUX
PEIIETOK BEIIECTB;
KJIacCU(UIUPOBATh
XUMHYECKHE PeaKIuu

I1P608

CrniocoOHOCTh U yMEHUE
IJIAHUPOBATH U
BBITIOJTHATH XUMUYCCKUHT
JKCIIEPUMEHT
(mpeBpareHus
OpPraHUYECKUX BEIIECTB
TIPY HarPEBAHUH,
MOJIy4eHUE ITUIICHA U
HW3Yy4YEHHUE E€r0 CBOMCTB,
KaueCTBEHHbBIE PEAKIIHH
Ha aJIbJICTH/IBI, KpaxMall,
YKCYCHYIO KUCIIOTY;
JeHaTypanus 0eIKOB Mpu
HarpeBaHuu, I[BETHbIC
peakiuu OeKoB;
MIPOBOJUTH PEAKIIUU
HOHHOTO OOMeHa,
OTIpEJIeNIATh Cpeay
BOJIHBIX PaCTBOPOB,
KaueCTBEHHBIE PEAKIIHH
Ha cynbdar-, KapOoHaT- U
XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHMUS; PeIIaTh
IKCIIEPUMEHTAILHBIC
3329y 110 TeMaM
«MeTamms» 1 «
Hewmeranne») B




COOTBETCTBHUH C
IpaBHUJIaMH TCXHUKHU
0€30MaCHOCTH TIPU
oOparieHuu , BeIeCTBaMHu
1 J1aOOpaTOPHBIM
o0opynoBaHUEM;
MPEICTABISATH PE3YIbTATHI
XUMHUYECCKOT'O
IKCIIEPUMEHTA B (hopMe
3aIlMCU YPaBHEHUMU
COOTBETCTBYIOLIHX
peakuuii u
(GOopMyITHPOBATH BBIBOIBI
Ha OCHOBE ITUX
pe3yabTaToB

I1P609

CrniocoOHOCTh U yMEHHE
aHAIM3UPOBATH
XUMHAYECKYIO
nHpopMarIuto,
MOJTyYaeMYyI0 U3 pPa3HBIX
HCTOYHHKOB (CPeaCTB
MaccoBOM WH(pOpMAIHH,
cetb MHTEpHET M apyrue)

Pasnen 4. CtpoeHue u cBOICTBa OPraHMYECKUX BEIIECTB

Tema 4.1
[IpakTueckoe
3ausatue Ne 9

JIPO1

CnocoGHOCTh
chopMHUPOBATH YYBCTBO
TOPAOCTH U YBOKEHUS K
UCTOPHHU U IOCTHKECHUSM
OTEYECTBEHHOU
XUMHUYECKON HAYKU;
XUMHUYECKH IPaMOTHOE
MOBEJICHHE B
npodeccnoHanbHOM
NESITEIbHOCTH U B OBITY
pu 0OpaLIeHNH C
XUMHUYCCKAMH
BEIIECTBAMH,
MaTepuallaMH U
poreccaMu

JIPO3

Cnioco6HOCTh
HCII0JIb30BaTh
JOCTHKEHHUS
COBPEMEHHOMN
XUMUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO
pa3BUTHUS B BEIOPAHHOM
npodecCuoHaTbHON
NESATETbHOCTH

JIPO7

CrocoOHOCTE U

[IpakTrueckas
pabora  Ne9
(n.5.4)

Permenue 3agaun
27, 43,44 (m
6.5.)




COBEpIUICHCTBOBAHUE
SI3LIKOBOM U
YUTATEJIbCKON KYJIbTYPhI
Kak cpeJicTBa
B3aUMOJICUCTBUS MEKITY
JIFOABMH ¥ TTO3HAHUS
MHpa

MPO03

CIIOCOOHOCTE U
FOTOBHOCTB K
CaMOCTOATEIIBHOMY
[TOMCKY METO/IOB PEIICHHMS
MPAKTUYECKHX 3a/1a4,
[IPUMEHCHHIO Pa3InYHbBIX
METOJIOB II03HAHUS

MPO06

CriocoOHOCTb BIaJETh
Hay4HBIM THUIIOM
MBIILIJICHYS, BIAJETh
Hay4YHOU TEPMUHOJIOTHEH,

MPI11

CnocoOHOCTh BHIOMpATH
TEMAaTUKy U METOJIbI
COBMECTHBIX JIE€HCTBUH C
y4€TOM 00X HHTEPECOB
Y BO3MOKHOCTEHN KaxJ0ro
YJIeHa KOJIJIEKTHBA,
MIPUHUMATh LIETU
COBMECTHOM
JEeSATEIbHOCTH,
OpraHU30BBIBATH U
KOOPJIMHHUPOBATH
JNIEUCTBUS 1O €6
JOCTH>KEHHIO: COCTaBIATh
MI1aH JIeHCTBUM,
pacnpenensiaTb poiiu ¢
Y4ETOM MHEHUH
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP13

Cnioco6HOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISTh
MO03HABATEIBbHYIO
JESTEIIbHOCTb, BBISBIISITh
MpOOJIEeMbI, CTAaBUTh U
(dhopMynpoBaTh
COOCTBEHHBIE 33/1a4H B
o0OpazoBarenbHON
JEeSTENbHOCTH U
KU3HEHHBIX CHTYaIHIX,
CaMOCTOSITENTEHO
COCTaBJIATH TUIAH
pelieHus mpoOIeMEbI ¢
YYETOM UMEIOIUXCS




pecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH 1
MPENOYTEHUI

MP14

CrnocobHOCTh
hopmMupoBaHHS 1
MIPOSIBIICHUS LIUPOKOU
SPYAMLIMH B Pa3HbIX
00J1acTSIX 3HAHUH,
MIOCTOSIHHO IMOBBIIIATH
CBOW 00pa3oBaTEIbHBIN U
KYJIbTYPHBIH YPOBEHb

I1P602

CriocoOHOCTH U Bi1aJIeHUE
CUCTEMON XMMHUYECKUX
3HaHUH, KOTOpas
BKJIFOYAET
OCHOBOIIOJIararome
MOHATHUSA: YTJIEPOIHBII
ckenet, GQyHKIUOHATbHAs
rpyIna, pajuKa,
nu3oMepusl,
TOMOJIOTUYECKH P,
TOMOJIOTH,
YIJI€BOJOPOAbIL,
KHCIIOpOJI- U
a30Tco/epKaIIne
COEIMHEHMUS,
OHMOJIOTUYECKH aKTHUBHBIC
BelecTBa(yrieBo/Ibl,
JKUPBI, OCIIKHN ), MOHOMED,
MOJINMEP, CTPYKTYpPHOE
3BEHO U JIp.
BBICOKOMOJIEKYJISIPHbIE
COEIUHEHUS; TEOPUH U
3aKOHBI(TEOpHUs
XUMHYECKOTO CTPOECHMS
OpPraHMYECKUX BEILECTB
A, M, bytneposa, Teopus
BJIEKTPOJIUTHYECKON
JUCCOLMAINH,
MEePUOINYECKUN 3aKOH
JL.U. Mennenees u ap.)

I1P603

CriocoOHOCTh U yMEHUE
BBISBJIATH XapaKTEPHBIC
MIPU3HAKU U B3aMMOCBS3b
W3Y4YECHHBIX TOHATHH,
MPUMEHSITh
COOTBETCTBYIOILINE
MOHSITHSI TIPU OMUCAHUU
CTPOEHUS U CBOMCTB
HEOPraHWYECKHUX U
OpPraHUYECKUX BELIECTB U
VX TIPEBPALCHUN;




BBISABJIATH B3aHMOCBS3b
XUMHYECKUX 3HAHHUH C
MOHATUSIMH U
MPEJCTABICHUSMU IPYTUX
€CTECTBEHHOHAYYHBIX
MPEJIMETOB

I1P604

CnocoOHOCTh U YMEHHUE
HCIIOJIb30BaTh
HaMEHOBaHHUS
XUMHYECKHUX COEIUHEHUN
MEXKIYHAPOIHOTO COK03a
TEOPETUYECKON U
MPUKIATHON XUMUU U
TPUBHUAJIBHBIE HA3BAHUS
BayKHEHIITNX
OPraHUYeCKHUX U
HEOPraHUYeCKUX
BCIIIECTB; COCTaBIATh
(dbopMyIbl, ypaBHEHUs
XMMHYECKUX PEAKIUH,
OOBSACHATH UX CMBICII,

I1P611

CrniocoOHOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOJ1aX MMO3HAHUS
BEIIECTB U XUMHUYCCKHIX
SIBJIEHUU JUIA
0o0yJaronmxcs ¢
OTrpaHUYEHHBIMU
BO3MOYXHOCTSIMHU
3J10pPOBbS

I1P612

CriocoOHOCTh U yMEHUE
UCTIOJIB30BATh PENbE(PHO
TOYCYHYIO CUCTEMY
obo3nauenuii JI. bpaiins
TS 3AITACH XMMUYECKUX
(bopMyI TS CIETBIX |
CI1a00BHUAAIINX
o0yyJaromuxcs

Tema 4.2
IIpaxTueckoe

3austie Ne 10-
12

JIPO2

CrocoOHOCTE U
TOTOBHOCTB K
MIPOIOIDKCHHIO
o0pa3oBaHUs U
ITOBEIIIEHNS
KBaJTU(pUKAIIH B
n30paHHOI
npodeccroHanbHOI
JEATETLHOCTH 1
00BEKTHBHOE OCO3HAHHE
POJTH XUMHUYECKUX
KOMIIETEHIIUI B 3TOM

JIP04

CrocoOHOCTE U

[IpakTrueckue
paboter NelO-
12 (n.5.4)

Pemrenue 3amaun
1 (1m.6.5)
Pemrenue 3agauu
1,7,8,13-19,23,
47,48(m 6.5.)




TOTOBHOCTB K
00pa3oBaHUIO U
camM000pa30BaHUIO HA
NPOTSKCHUU BCEH XKU3HU

JIPO5

CriocoOHOCTB K
chopMUPOBaHHOMN
9KOJIOTHYECKOH
KYJIbTYpPbI, TOHUMaHUE
BJIMSIHHUSA COLIMAJIBHO-
SKOHOMUYECKHUX
MPOIIECCOB HAa COCTOSIHUE
MPUPOAHOMN U COLIMATILHON
Cpenbl, OCOZHAHHUE
100aIBHOTO XapakTepa
9KOJIOTHYECKHUX TTPOOIeM

MPO02

CriocoOHOCTD BIIAACTh
HaBbIKaMU y4eOHO-
HCCIICI0BATEIBCKON 1
MIPOCKTHOM IeITEILHOCTH,
HAaBBIKAMU Pa3peIICHUS
npobiemM

MPO03

CrocoOHOCTE U
TOTOBHOCTB K
CaMOCTOSATEIIbHOMY
MOMCKY METOJIOB PEIICHHUS
HpaKTHqGCKHX 3aaa4,
MPUMEHEHHIO Pa3IUYHBIX
METOIOB IMO3HAHUS

MPO7

CriocoOHOCTh BBIIBUTATh
HOBBIE UJIEH, ITpEUIaraThb
OPUTMHAJIBHBIE ITOAXO/BI
U PEIICHUS

MP13

CrniocobHOCTh
CaMOCTOSITEITEHO
OCYILECTBIATh
MO3HABATENBHYIO
JeSITENIbHOCTD, BBISIBIISITh
poOJIeMbI, CTaBUTh U
(bopMynMpoBaTh
COOCTBEHHBIE 33]1a4H B
o0pa3oBaTenbHOI
JESTCIILHOCTH U
KU3HEHHBIX CUTYAIIHIX,
CaMOCTOSITEITHHO
COCTaBIIATh TIaH
pelIeHus mpooIeMBbI C
Y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U
MPEANOYTEHUN

MP15

CriocoOHOCTh U YMEHHE
JaBaTb OIICHKY HOBBIM




CUTYaLUsM, BHOCUTD
KOPPEKTHUBBI B
NEeATEIbHOCTD, OLICHUBATh
COOTBETCTBUE
pe3yabTaTOB LECIISIM

I1P601

CnocoOHOCTh
chopMHUpOBaTH
MIPEJICTABIICHHUS: O
XUMHUYECKOU
COCTAaBJISAIOIICH
€CTECTBEHHOHAYYHON
KapTUHBI MUPA, POITH
XHMHH B TTIO3HAHUU
SIBJICHUM IIPUPOJIBL, B
hopmupoBaHUHN
MBIIIJICHUS B KYJIbTYPBI
JIMYHOCTH, €€
(GyHKIMOHATHLHON
IPaMOTHOCTH,
HEOOXOIUMOM J1JIs
pelieHus MPaKTHIECKUX
3a/1a4 ¥ DKOJIOTHYCCKU
000CHOBaHHOI'O
OTHOIICHHUS K CBOEMY
3JI0POBBIO U MIPUPOTHOM
cpene

I1P606

CnocoGHOCTH K BIAJCHUIO
OCHOBHBIMH METOJIaMU
HAYYHOT'O TIO3HAHUS
BEIIECTB M XUMHUYCCKHIX
sBIIeHUH (HaOII0eHHE,
HU3MEpEeHUe, IKCIIEPUMEHT,
MOJIETUPOBAHUE)

I1P608

CriocoOHOCTh U yMEHUE
IJIAaHUPOBATH U
BBITIOJTHATH XUMUYCCKUHT
IKCIIEPUMEHT
(mpeBpareHus
OpPraHUYECKUX BEIIECTB
TIPY HarPEBAHUH,
MOJIy4eHUE ITUIICHA U
HW3Yy4YEHHUE E€r0 CBOMCTB,
KaueCTBEHHbBIE PEAKIIHH
Ha aJIbJICTH/IBI, Kpaxmall,
YKCYCHYIO KHCTIOTY;
JeHaTypanus 0eIKOB Mpr
HarpeBaHuU, I[BETHBIC
peakmuu O0eIKoB;
MIPOBOJUTH PEAKIIUU
HOHHOI0 0OMeHa,
OTIPENIeNIATh CPeay
BOJIHBIX PACTBOPOB,




KaueCTBEHHbBIE PEAKIINH
Ha cynb(hat-, KapOoHaT- U
XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHHUS; PEIIaTh
JKCIIEPUMEHTAIIbHBIC
3aJa4u 10 TeMaM
«Metamib» U «
Hewmeranns») B
COOTBETCTBUH C
MpaBWJIAMU TEXHUKH
0€30MMacHOCTH NPU
oOparlieHuu , BeIeCTBaMHI
1 1a00paTOPHBIM
o0opynoBaHUEM;
MIPE/ICTaBIATh PE3YJIbTaThI
XUMHYECKOTO
JKCIIepUMeHTa B hopme
3aIlMCU YPaBHEHUMU
COOTBETCTBYIOIIUX
peakuuii u
(hopMyJIIPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX
pe3yabTaToB

I1P609

CrniocoOHOCTH U yMEHUE
aHAJIM3UPOBAThH
XUMHAYECKYIO
nHpopMarIuto,
MOJTyYaeMYyI0 U3 Pa3HBIX
HCTOYHHKOB (CpeaCTB
MaccoBOM WH(pOpMAIHH,
cetb MIHTEpHET U ipyrue)

I1PG10

CriocoOHOCTh U yMEHUE
co0uro1aTh MpaBuiia
9KOJIOTUIECKU
11eJ1ec000pa3HOro
MOBEJIEHUS B OBITY U
TPYIOBOMU AEATENbHOCTH B
LEJISAX COXPAHEHHUs CBOETO
3I0POBBS U OKPYXKAIOLLEH
Cpenbl; YIUTHIBATh
OTaCHOCTh BO3JIEHCTBUA
Ha JKUBBIE OPTaHU3MBI
OTpeIeIEHHBIX BELIECTB,
MTOHUMAs CMBICTT
MoKa3aTess MpeieIbHOM
JOMyCTUMOM
KOHIICHTPALIUU

I1P611

CriocoOHOCTh U yMEHUE
MIPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX
MeTOJax MO3HAHUS
BEHUICCTB U XUMHNYECCKHUX




SIBJICHUN JUIA
o0yJaromuxcs ¢
OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH
3JI0POBBS

I1P612

CrniocoOHOCTh U yMEHUE
WCIIOJIb30BATh pebeHO
TOYCYHYIO CUCTEMY
o6o3nauennii JI. bpaitns
JUTSL 3aITACH XUMHYECKHIX
(bopMyIT IS CIETIBIX U
CITa0OBHISAIITUX
00yJaronmxcst

Tema 4.3
[IpakTrueckoe
3anstue Ne 13

JIPO1

Cnoco6HOCTh
chopMUpPOBATH YYBCTBO
TOPJOCTH B YBOKCHHUS K
HCTOPUU U TOCTHKEHUSIM
OTEYECTBEHHOMN
XUMHYECKON HAYKH;
XUMHYECKH IPAMOTHOC
MOBE/ICHHE B
npodeccnoHaTBEHOM
NESITEIbHOCTH U B OBITY
IIpU OOpalIeHUH C
XUMHYECKUMHU
BEIICCTBAMH,
MaTtepuagamMu 1
poreccaMmu

JIP02

CriocoOHOCTD U
FOTOBHOCTB K
MPOJIOTKEHUIO
oOpa3oBaHus U
ITOBBIILICHHS
KBaJIM(DUKAIIH B
n30paHHON
npodeccuoHaIbHON
JEATEIIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POIU XUMUYECKUX
KOMIIETEHITUM B 3TOM

JIPO3

Crioco6HOCTb
WCTIOJIH30BATh
JOCTUKEHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHYECKHX TEXHOJIOTHI
JUTSL TIOBBIIIIEHUS
c0oOCTBEHHOTO
HMHTEJUIEKTYaTbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccroHanbHOI
NESATSIIEHOCTH

[IpakTrueckas
pabota Nel3
(n.5.4)

Pemenue 3agaun
45,46 (6.5.)




MPO1

CnocoOHOCTh U YMEHHUE
CaMOCTOSITEJIbHO
(dbopMynupoBath u
aKTYyaJIU3UpPOBAThH
npobiemy,
paccMmaTpuBarh €€
BCECTOPOHHE, ONIPENEIATh
LETU ACSITEIbHOCTH,
3a/1aBaTh apaMeTpbl U
KPUTEPHUHU UX
JOCTH>KEHHSI, BHOCUTD
KOPPEKTHUBHI B
NEeSATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE
pe3yabTaTOB LENSIM,
OIICHUBATb PUCKH
OCJIEICTBUI
NeSTETbHOCTH

MPO3

CriocoOHOCTB K
CaMOCTOSITCIILHOMY
MIOMCKY METOJIOB PELICHHS
MPAKTUICCKHUX 33]1a4,
MIPUMEHCHHUIO Pa3JIMYHBIX
CII0c000B PacIO3HABAHUS
OpPraHUYECKUX BEIIECTB
Ha TIpUMepe abIACTUIIOB,
CIUPTOB, YTJIEBOJOB,
YKCYCHOM KHUCIJIOTBI, OeKa
1 T.I1.) C UCIIOJIb30BaHUEM
X PU3UKO-XUMUICCKUX
CBOMCTB U XapaKTEePHBIX
Ka4E€CTBEHHBIX PEAKIUN.

MP04

CnocoOHOCTh OBIAACTH
BUAMU JIEATEILHOCTH 110
MOJIYYE€HHUIO0 HOBOTO
3HAHUSI, €ET0
WHTEpPIpETAINH,
npeoOpa3oBaHMIO U
MIPUMEHEHHUIO B
Pa3IMYHbIX YUEOHBIX
CUTYaIUsX, B TOM UUCIIE
MIPU CO37aHUHU YUEOHBIX U
COILIMAJIbHBIX MPOEKTOB

MPO5

CrocoOHOCTh U yMEHHE
NIEPEHOCUTH 3HAHUSA B
MTO3HABATEIBHYIO
MPAKTUYECKYIO 00JIaCTH
KHU3HCACATCIIBHOCTH,
MHTErpUPOBAThH 3HAHHS U3
Pa3HBIX NPEIMETHBIX
obnacreit

MPO7

CrocoOHOCTE BBIIBUTATH




HOBBIE UJEH, IIpeIaraTh
OPUTHHAIILHBIC TTOIXOIbI
U pelIeHUs

MPO8

CriocoOHOCTD OBNIAJETH
HaBBIKAMU TIOJTYYCHUS
uHpoOpMaLnU U3
HCTOYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISATH TIOUCK,
aHaJIN3, CUCTEMATH3AIIIO
Y MHTEPIIPETAIUIO
nH(OPMALIUN PA3ITUIHBIX
BHJIOB U (hopm
MIPE/ICTABIICHHUS

MP13

CrnocoGHOCTh
CaMOCTOSITEITLHO
OCYIIECTBIISTH
MMO3HABATEIHHYIO
JeSITeIIbHOCTb, BBISIBIISATh
MPOOJIEMBI, CTABUTh U
(dhopMynupoBath
cOOCTBEHHBIC 3a/1a4U B
o0pa3oBaTenbHOU
NEeSATSIILHOCTH U
KU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEITLHO
COCTABJISATH TUIAH
pereHust mpooJIeMBbI C
y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U
NIPEANIOYTEHUN

MP14

CrniocobHOCTh
dhopmMupoBaHUs 1
MIPOSIBIICHUS IIIUPOKOMA
SPYAMIIMH B Pa3HBIX
00J1acTSX 3HAHUH,
MTOCTOSTHHO TMOBBIMIATH
CBOI 00pazoBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb

I1P601

CnocoOHOCTh
chopMupoBaTh
MIPE/ICTaBICHHUS: O
XUMHYECKOH
COCTaBJISIOIIEH
€CTECTBEHHOHAYYHON
KapTUHBI MUPA, POJIH
XAMHH B TTO3HAHUU
SIBIIGHUW TIPUPO/IBI, B
hopmupoBaHUHT
MBIIIJICHUS ¥ KYIbTYPBI
JIMYHOCTH, €€




(hyHKIIMOHATBEHOM
TPaMOTHOCTH,
He00XO0IUMOM IS
pEIICHUS TPAKTUICCKIX
3a7a4 ¥ DKOJIOTHYECKHU
000CHOBaHHOI'O
OTHOIIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOMN
cpene

I1P607

CnocobHOCTh
chopMHUpOBaTH
MIPEJICTABIICHHUS: O
XAUMHUYECKOU
COCTAaBJISAIOIICH
€CTECTBEHHOHAYYHON
KapTUHBI MUPA, POITH
XHMHH B TTIO3HAHUU
SIBJICHUM IIPUPOJIBI, B
dhopmMupoBaHUHN
MBIIIJICHUS B KYJIbTYPBI
JIMYHOCTH, €€
(GyHKIMOHATHLHON
IPaMOTHOCTH,
HEO0OXOIUMOM 115
pelIeHus MPaKTHIECKUX
3a/1a4 ¥ DKOJIOTHYCCKU
000CHOBaHHOI'O
OTHOIICHHUS K CBOEMY
3JI0POBBIO U MIPUPOTHOM
cperne

I1P609

CriocoOHOCTh U YMEHHE
aHAJIN3UPOBATh
XUMUYECKYIO
nHpopmanuio,
MOJTy4aeMyo U3 pa3HbIX
HCTOYHUKOB (CpeACTB
MaccoBOi nH(popmanuy,
ceTb MIHTEepHET U apyrue)

I1P611

CriocoOHOCTh U YMEHHE
MIPUMEHSTh 3HaHUsI 00
OCHOBHBIX JJOCTYITHBIX
METOax TO3HAHUS
BEIIECTB U XUMHUYECKHX
SIBJICHUN JUIA
oOyJaromuxcsi ¢
OTpaHUYCHHBIMHU
BO3MOKHOCTSIMHU
3II0OPOBBSI

I1P612

CriocobHOCTh U YMEHHE
HCIIOJIb30BaTh pebeHO
TOUYEUHYIO CUCTEMY

o0o3Havenuii JI. bpaitns




TUTSL 3aTTUCH XUMHUYECKIX
(bopMyIT UIS CIETBIX U
CIIa0OBUIAIIIAX
00yJaromuxcs

Paznen. 5. Kunernueckue u Tepm

OJWMHAMHWYCCKUEC 3aKOHOMCPHOCTH ITPOTCKAHUA XUMHYCCKUX

peakuuii

Tema 5.1
IIpaxTueckoe
3austue Ne 14

JIP02

CriocoOHOCTB U
FOTOBHOCTB K
MIPOJIOJIKCHHEO
o0Opa3oBaHUs U
[TOBBIIIIEHHS
KBaJM(HUKAINU B
n30paHHOMN
npodeccrnoHabHOM
JIEATEIBHOCTH U
00BEKTHBHOE OCO3HAHHE
POJIM XUMHUYECKUX
KOMIIETEHITUM B 3TOM

JIPO3

CIIOCOOHOCTH
HCII0JIb30BaTh
JOCTHKEHHS
COBPEMEHHOM
XUMHAYECKON HAYKHU H
XUMHYECKUX TEXHOJIOTHUM
JUTS TIOBBIILICHUS
COOCTBEHHOT'O
WHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOI
npodeccuoHaIbHOM
JIEATEIbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTU HAay4YHOU
JIeATEeIIbHOCTH,
FOTOBHOCTH
OCYIIIECTBISTh
MIPOCKTHYIO U
HCCIIEeIOBATENBCKYIO
JIEATENBHOCTD
WHJIMBUYaJIbHO U B

rpynme

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSITEIILHO
(bopMynupoBaTh U
aKTyaJTU3UPOBATH
npobuemy,
paccMarpuBars €€
BCECTOPOHHE, ONPEACIATh
LEJTU JIeSITebHOCTH,
3a7aBaTh MapamMeTphl U
KPUTEPUH HUX
JTOCTHKEHUSI, BHOCUTD
KOPPEKTHUBHI B

IIpakTrueckas
pabora Nel4
(n.5.4)

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




JIEeITEIbHOCTD, OLICHUBATh
COOTBETCTBHE
pe3yIbTaTOB IIENSM,
OIICHUBATb PUCKH
OCIENCTBUMN
JESITEILHOCTH

MPO02

CnocoGHOCTh OBNAJIETh
HaBBIKAMHU y4eOHO-
HCCIIEA0BATENbCKON U
MPOEKTHOM JESATENbHOCTH,
HaBBIKAMU PA3PELLICHUS
pooem

MPO3

CIIOCOOHOCTH U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PEIICHHUS
MPAKTHYECKHX 3aj1a4,
MIPUMECHCHHIO Pa3ITUIHBIX
METOJIOB ITO3HAHMS

MPO06

CrocoOHOCTE BIaJIETh
HAYYHBIM TUIIOM
MBINJICHU S, BIIaACTh
HAyYHON TEPMHHOJIOTHUEH,
KJIIFOUCBBIMU ITOHATHUSIMUA U
METOIaMH

MPO7

CrocoOHOCTE BBIIBUTaTh
HOBBIC UJICH, ITPE]IIaraTh
OPUTHHAIILHBIC TTOIXO/IbI
U PELICHUS

MP11

CrnocoOHOCTH BHIOMpATh
TEMAaTUKy U METObI
COBMECTHBIX JICHCTBHII C
y4€TOM OOIIUX HHTEPECOB
M BO3MOXKHOCTEHN KaXKI0ro
YJIeHa KOJIJICKTHBA,
MPUHUMATD LIETTH
COBMECTHOM
JEeITEIILHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH
JIEMCTBUS 1O €
JIOCTH>KEHHIO: COCTABJIATH
MJaH JeHCTBUM,
pacrpenensaTh poJiu ¢
y4ETOM MHEHHI
Y4aCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM
paboThl

MP15

CriocobHOCTh U YMEHHE
JaBaTb OLICHKY HOBBIM
CHTYaIIsIM, BHOCHTh
KOPPEKTHUBBI B




JACATCIIBHOCTD, OLICHUBATDH
COOTBCTCTBHUC
PE3YIBTATOB LCIISIM

I1P608

CrniocoOHOCTh U yMEHHUE
IUTAHUPOBATh U
BBIMOJIHATH XUMUYECKUIH
9KCHEPUMEHT
(npeBpaiueHus
OpPraHUYECKUX BEIIECTB
[IpU HAaTPEBaHMUH,
MOJTyYeHHE 3TUJICHA U
HW3YyYEHUE Er0 CBOMCTB,
KayeCTBEHHbIE pEaKIUH
Ha aJIbAETH]IBI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
JieHaTypalus OeJIKoB Ipu
HarpeBaHUU, IBETHbIE
peaknuu OCIKOB;

I1P609

CriocoOHOCTh U YMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO
nHpOpMaIHIO,
MOJTy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeCTB
MaccoBOi nHpopmanuy,
ceTb MIHTEpHET U apyrue)

Pa3gen 6. PactBO

pbI

Tema 6.2
IIpakTnueckoe
3ansTue Ne 15

JIPO3

Cnoco6HOCTD
HCIOJIb30BaTh
JOCTHKECHUS
COBPEMEHHOMN
XUMHUYECKON HAyKU U
XUMHYECKHUX TE€XHOJIOTUN
JUTSI TIOBBIIIICHUS
COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO
pa3BUTHA B BEIOpAaHHOU
npo¢ecCuoHaNIbHON
NESATETbHOCTH

JIP0O4

Crioco6HOCTH
HCII0JIb30BaTh
JOCTHKEHUS
COBPEMEHHOMN
XUMUYECKON HAyKU U
XUMHYECKHUX TEXHOJIOTUN
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO
MHTEJICKTYaJIbHOTO
pa3BUTHUS B BEIOPAHHOM
npodecCuoHaTbHON
NeSATETbHOCTH

JIPO8

CrocoOHOCTH OCO3HAHUA

IIpaxTrueckas
pabora Nel5
(n.5.4)

Pemenue 3agaun




LIEHHOCTH HAay4YHOM
ACATCIIbHOCTH,
TOTOBHOCTE
OCYIIECTBIATh
MPOCKTHYIO U
HCCIIE0BATENbCKYIO
EeITEIbHOCTD
WHIWBHUAYaAIBHO U B

rpymme

MPO02

Cnoco6HOCTD BIIAJIETh
HaBBIKAMH y4eOHO-
HCCIIEI0OBATENBCKOU U
MPOEKTHOM JIeATEIILHOCTH,
HaBBIKaMU Pa3peIICHUS
npobiemM

MPO7

CrocoOHOCTb BBIJIBUTaTh
HOBBIC HJICH, ITPEIIaraTh
OPUTHHAIILHBIC TTOIXO/IbI
U PELICHUS

I1P607

CrniocoOHOCTh U yMEHUE
IIPOBOJIUTH PAcUEThI 110
XUMHAYECKUM (HOopMysIaM U
YPaBHEHHUSIM XUMHUYECKUX
peaKkuuii ¢
HCIOJIb30BaHUEM
(bU3HYECKUX BEIIMYMH,
XapaKTepU3yIOIUX
BELIECTBA C
KOJINYECTBEHHOM
CTOPOHBI: Macchl, 00bEMa
(HOpMaJbHbIE YCIOBUS)
ra3oB, KOJU4ECTBA
BEIIIECTBA; MCII0JIb30BaTh
CHCTEMHBIE XUMHYECKUE
3HAHUS IS IPUHATUSA
peuIeHni B KOHKPETHBIX
KHU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEIIECTBAMH
U UX IPUMEHEHHUEM

I1P609

CriocoOHOCTh U yMEHUE
aHaJIM3UPOBATh
XUMHAYECKYIO
uH(pOpMaIHIO,
MOJTY9aeMyI0 U3 Pa3HBIX
HCTOYHUKOB (Cpe/ICTB
MaccoBoi nH(popMalu,
ceTb MIHTEpHET U Jipyrue)

I1PG10

CrocoOHOCTh U yMEHHE
co0uro1aTh MpaBuiia
9KOJIOTUIECKU
LeNIeCO00pa3HOro
MOBE/ICHUS B OBITY U




TPYJIOBOH ESATEIBHOCTU B
LIEJIAX COXPAHEHHUS CBOETO
310POBBS U OKPYXKaKOILIEH
Cpelbl;, YYUTHIBATH
OMacHOCTh BO3ACHCTBUSA
HA KUBbIE OPraHU3MBbl
ONpeIEeIEHHBIX BEILIECTB,
IMOHUMAsI CMBICIT
MOKa3aTelsl NpeaeIbHOM
JIONyCTUMOM
KOHIICHTPALUH

I1P611

CrniocoOHOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOJ1aX MMO3HAHUS
BEIIECTB U XUMHUYECKHX
SIBJIEHUN IS
00ydJaronmxcs ¢
OTrpaHUYEHHBIMU
BO3MOYKHOCTSIMHU
3J10pOBbS

Paznen 7. Xumus

B OBITY ¥ TPOU3BOJICTBEHHON JACSITEILHOCTH U

CJIIOBCKa

Tema 7.1
[IpaxkTrueckue

sausatust Ne 16-
17

JIPO1

CnocoOHOCTh U
c(hOpPMHUPOBAHHOCTH
YyBCTBA TOPJAOCTH U
YBa)KCHHUS K HCTOPUHU U
JOCTHKEHUSIM
OTEYECTBEHHOMN
XUMHYECKON HaYKH;
XUMHYECKH IPAMOTHOC
MOBE/ICHHE B
npo¢ecCuoHaNIbHON
NEeSTeIbHOCTH U B OBITY
IIpH OOpalIeHUH ¢
XUMHYECKHUMHU
BEIICCTBAMH,
MaTepuasamMu u
poreccaMu

[IpakTnueckas
pabora Nel6-
17 (n.5.4)

JIP02

CnocoOHOCTh U
TOTOBHOCTB K
MPOJIOTIKECHHUIO
o0Opa3oBaHus U
ITOBBIILICHHS
KBaJIM(pUKAINH B
n30paHHON
npodecCuoHATBHON
JEATEIIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POIU XUMUYECKUX
KOMIICTCHITUH B 3TOM




JIPO4

CnocoOHOCTh B
TOTOBHOCTD U
CITOCOOHOCTB K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
MPOTSKECHUU BCEH XKU3HU

MPO3

CriocoOHOCTB U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PEIICHHUS
MPAKTUYECCKHUX 33J1a4,
MIPUMEHECHHIO Pa3TUIHBIX
METOJIOB IMO3HAHMS

MP04

CrocoOHOCTE BJIaJIETh
BHIAMU JIEATEIHLHOCTH 110
MIOJIYYEHUIO0 HOBOTO
3HAHUsI, €ET0
HUHTEpIpETaluu,
PeoOpPa30BaAHUIO U
HpI/IMCHeHI/IIO B
pa3IMYHbBIX yU4EOHBIX
CI/ITyaIII/ISIX, B TOM 4HHUCIIC
MIPH CO3JIaHUH YYEOHBIX U
COIIMAJIBHBIX HpOGKTOB

MPO5

CrnocoOGHOCTB ¥ yMeHHe
INEPCHOCUTL 3HAHHUA B
MIO03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KHU3HEACATEILHOCTH;
HUHTCTpHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOnacrei

MPO08

CriocoOHOCTh BIAJETh
HaBBIKAMU TIOTYYCHUS
uHpopMaluu 13
WCTOYHHUKOB PAa3HBIX
THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISATH TIOUCK,
aHaJIN3, CUCTEMATU3aLIUI0
Y MHTEPIIPETAIIUIO
UH(OPMAIMN Pa3TNIHBIX
BUJIOB U (popM
IIPEJCTABICHUS

MP09

CriocoOHOCTE BIaACTh
Pa3TUYHBIMH CTIOCO0AMU
oO01IeHus
B3aHUMOJIEMCTBHA,
apryMEHTHPOBAHHO BECTH
JTUAJIOT, yMETh CMSTUYaTh
KOH(JTUKTHBIC CUTYaIINH,
Pa3BEPHYTO U JTIOTUIHO
M3JIaraTh CBOIO TOUYKY




3peHHs C
HUCITOJIBb30BaHUEM
SI3BIKOBBIX CPEJICTB

MP16

Cr1ocoOHOCTD IIOHMMATh
CBOE€ OMOIMOHAJILHOE
COCTOSIHHE, BUJIETh
HaIlpaBJICHUS Pa3BUTHUS
COOCTBEHHOM
SMOIIMOHAIBHOMN CQEephI,
OBITh YBEpEHHBIM B ceOe

MP17

CnocoOHOCTh TOHUMATh
SMOLIMOHAIBHOE
COCTOSTHUE JIPYTHX,
YUUTHIBATh €T0 MPHU
OCYIIIECTBICHUH
KOMMYHHKAITIH,
CIIOCOOHOCTB K
COUYYBCTBHIO U
COIEePSIKMBAHHIO

MP18

CIOCOOHOCTh MPUHUMATh
ceOs1, MOHMMast CBOU
HEIOCTATKU U
JOCTOUHCTBA, IPUHUMATh
MOTHUBBI U apPTYMEHTHI
JOpYTUX JIIOeH npu
aHaJM3e pe3yJbTaToB
NesITebHOCTH,
[IPU3HABATh CBOE IIPaBO U
IIPaBO JIPYTUX JIIOJeH Ha
OLIMOKY, pa3BUBATh
CIOCOOHOCTh TOHUMATh
MUD C TIO3UIUH IPYTOTO
YeJI0BEKa

I1P602

CUMBOJIMYECKHI SI3BIK
XUMHH, (DAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYECHUS U
0e30macHOM
HMCMOJb30BaHUU
BaOKHEHUIITIX
HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB B
OBITY U IPAKTHUECKOM
eI TEILHOCTH YeJIOBEKa

I1P606

CrocoOGHOCTh U BIa/IeHUE
OCHOBHBIMH METOaMHU
HAYYHOTO TIO3HAHUS
BEIIECTB M XUMHUECKUX
sBIICHUH (HaOII0eHHE,
HU3MEpEeHHne, SKCIIEPUMEHT,
MO/ICJIMPOBAHHE)

I1P609

CriocoOHOCTh U YMEHUE




aHAJIN3UPOBATh
XUMHYECKYIO
nHpopmaruto,
MOJIy9aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB
MaccoBOM nH(popMaIny,
ceTb MHTEpHET U Apyrue)
I1P611 CnocoO6HOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOJ1aX MMO3HAHUs
BEIIECTB U XUMHUYECKHX
SIBJIEHUU JUIA
o0yJaromuxcs ¢
OrpaHUYEHHBIMU
BO3MOYXHOCTSIMHU
3J10pOBbS

I1P612 CnocoO6HOCTh U yMEHUE
HCIOJIb30BaTh pPenbeHO
TOYCYHYIO CUCTEMY
o6o3Hauenuii JI. bpaitns
JUTSL 3aITACH XUMHYECKHIX
(dhopMyI IS CIENbIX U
c1a00BUIAIIIUX
oOyuaromuxcs

4 Onucanue Npoueaypbl OLEHUBAHUS

Pesynmpratel 00ydeHHss TO TpeAMETy, YpPOBEHb CQOPMHUPOBAHHOCTH KOMIICTCHIUH
OLIEHUBAIOTCSI MO  4YeThIpéX  OaJbHOM  LIKaJle  OLIEHKAMHU:  «OTJIUYHO»,  «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHLHO.

Texymas arrectanust Mo NPEIMETY NPOBOAUTCSA C LEIBI0 CHUCTEMAaTUYECKOW NPOBEPKHU
noctixkeHuil  oOywaromuxcs. OObeKkTaMu — OIIEHMBAHMSI  SIBISIOTCS:  CTENEHb  YCBOEHHUS
TEOPETUYECKUX 3HAHHUM, YPOBEHb OBJIAJICHUS MPAKTUYECKUMH YMEHHSAMM M HABBIKAMHU IO BCEM
BUJaM y4eOHOI paboThl, KAUECTBO BHINIOJHEHUS CAMOCTOATEIbHONW padoThl, ydeOHas AUCLMILINHA
(aKTUBHOCTb Ha 3aHATUAX, CBOEBPEMEHHOCTh BBINIOJHEHMS pPAa3JIMYHbIX BUAOB 33JaHUM,
MOCEIAeMOCTh BCEX BHUJIOB 3aHATUH IO aTTECTYEMOU TUCIUIINHE).

IIpn mnpoBeneHMN NPOMEKYTOYHOW aTTECTALIMM OLIEHUBAETCS JOCTH)KEHHE CTYIEHTOM
3aIJIAaHUPOBAHHBIX [0 JAMCLUMIUIMHE Ppe3yJIbTaToB OO0Yy4YeHMs, OOECHEeUMBAIOIIUX PE3YyIbTaThl
OCBOCHMS 00pa30BaTEIbHON MPOrpaMMBbI B LIETOM.

Kputepuu onieHuBaHus yCTHOTO OTBeTa

(olleHOYHBIE Cpe/IcTBa: coOeceoBaHue, 3alluTa COOOIEH s, JOKIal, UHANBUIYaTLHOTO /
TPYNNOBOro MpoekTa, 1udepeHInpOBaHHbIX 3MaHIH, 3aIaHU PAKTUYECKUX PadoT)

5 6a10B - OTBET MOKA3bIBACT MPOYHBIE 3HAHUSI OCHOBHBIX MPOIIECCOB XHUMHH, OTIAYAETCS
IyOMHON W TIOMHOTON pPAacKpBITHS TEMBI; BJaJICHHE TEPMHUHOJIOTHMYECKHM armapaTroM; yMEHHe
OOBSICHATh CYIIHOCTH, SIBJICHHM, TPOIECCOB, COOBITHM, JenaTh BBIBOJABI W OOOOIIEHHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJIUTH MPHUMEPHI; CBOOOJAHOE BIAJCHHE MOHOJIOTHYECKON
peYbl0, JIOTHYHOCTh M TOCEAOBATEIbHOCTh OTBETA; YMEHHE MPUBOJIUTH MPUMEPHI COBPEMEHHBIX
npo0JieM u3ydaeMoit ooacTu.

4 6aasna - oTBeT, OOHApYXUBAIOLIMN IMPOYHbIE 3HAHUS OCHOBHBIX MPOIECCOB XHUMHH,
OTIIMYAETCsl TIyOWHON U MOJHOTON PACKPBITHS TEMBI;, BIAJCHUE TEPMHUHOJIOTHUYECKUM ammapaTroMm;



YMEHHE OOBSCHATH CYIIHOCTh, SIBJICHHIA, IPOLIECCOB, NENaTh BBIBOABI W 000OIIEHUS, JaBaTh
apryMEHTHUPOBAHHbIE OTBETHI, IPUBOAUTH NMpUMEphL. OHAKO JTONMYCKAETCsA OJHA - ABE HETOYHOCTH
B OTBETE.

3 0amia — OTBET, CBHUJAETEIbCTBYIOIIMKA B OCHOBHOM O 3HAaHUU NPOLECCOB XUMHH,
OTJIMYAIOIINNCA HEAOCTATOYHOW INIYOMHOM M IOJHOTOM PacKpbITUS TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpUH; clab0 CHOPMUPOBAHHBIMH HABBIKAMU aHAlW3a SBJICHUM, IIPOIECCOB,
HEJOCTATOYHBIM YMEHUEM JiaBaTh AapPryMEHTHUPOBAHHBIE OTBETHl M MPUBOAUTH IMPUMEPHI.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJIEP)KaHUU OTBETa; HEYMEHHUE MPHUBECTH MPHUMEP Pa3BUTHUS
CUTYaIlUH, TIPOBECTH CBSI3b C IPYTHMH aCIIEKTaMU U3y4aeMOi 00JiacTu.

2 0amaa — OTBET, OOHAPYKMBAIOIIUA HE3HAHWE IIPOIIECCOB, H3Yy4YaeMbIX XHMHH,
OTJIMYAIOIIUICS HETITYOOKHM pPAaCKpPBITUEM TEMbl; HE3HAHMEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(OPMUPOBAHHBIMU ~ HABbIKAMHU  aHalM3a  SIBJICHUI, TIPOIECCOB; HEYMEHHEM JaBaTh
apryMeHTHpOBaHHbIE OTBETHI. [lomycKaloTcs cepbe3Hble OIIMOKHU B COICPKAHUU OTBETA; HE3HAHUE
COBpPEMEHHOM npolaeMaTuky u3yyaeMon o0IacTH.

OneHka IKCepUMEHTAIbHBIX YMeHUI

OrneHka CTaBUTCS Ha OCHOBAaHUM HAOIIOJEHUA 32 00y4YalOIIMMUCS U MMCbMEHHOI'O OTYeTa 3a
pabory.

5 6aqu10B - paboTa BBINOJHEHA OJHOCTHIO U IIPABUIIBHO, CACNIaHbl IPAaBUIIbHbIE HAOIIOICHUS
U BBIBOJBI; SKCIIEPUMEHT OCYIIECTBIICH MO IUIAHY C YYETOM TEXHUKH OE€30MacHOCTH W IPAaBHII
paboThl C BellecTBaMH U OOOPYAOBAaHHEM; IPOSBICHBI OPraHU3ALMOHHO - TPYJIOBBIE YMEHHUS,
MOJJICP)KUBAIOTCS. YUCTOTa PabOYero Mecra M MOPSAOK (Ha CTOJIe, SKOHOMHO HCIIOJNb3YIOTCS
PCaKTHUBBI).

4 6ana - paboTa BBIMOJTHECHA MMPABUIIBHO, C/ICTIAHBI TPABMIILHBIC HAOIIOACHUS U BBIBOJIBI, HO
IOPU 3TOM SKCHEPUMEHT IPOBEAEH HE MOJIHOCTHIO WIIM JIONYLIEHbl HECYIIECTBEHHbIE OIIMOKU B
paboTe ¢ BelecTBaMu U 000py10BaHUEM.

3 Ganna - paboTa BBIIOJHEHA MPABWIBHO HE MEHEE 4YeM HAaloJIOBUHY WJIM JOIYIIeHa
CylIecTBEHHass OMMOKa B XOJE OJKCIIEPHUMEHTa B OOBSICHEHHH, B OQOpMIICHHMH paboTHI, B
COOJIIOJICHUH MTPABUJI TEXHUKHM 0€30IacHOCTU Ha paboTe ¢ BellecTBaMH U 000pyl0BaHUEM, KOTOpast
UCTIPABIISIETCS 110 TPEOOBAHMIO MTPETIOIaBaATEs.

2 6anna - jpomyuieHsl aBe (M OoJiee) CyIIECTBEHHblE OUIMOKM B XOJ€: SKCIIEPUMEHTa, B
00BsicHeHUH, B 0popmiIeHUH paboThI, B COOTIOIEHUH MPaBUIl TEXHUKHU 0€30IaCHOCTHU IpU padoTe ¢
BEIIECTBAMM U 00OpYIOBaHMEM, KOTOpbIE OOydaroUMiics HE MOXET HCHpPaBUTh Jaxke II0
TpeOOBaHWIO  TperojaBaTensi; paboTa HE  BBIOJHEHA, y  y4amerocs  OTCYTCTBYET
HKCIIEPUMEHTANIbHbIE YMEHUS.

Ounenka ymeHuii pelmiaTb pac4éTHble 3a1a41

S 0amia0B - B JOTMYECKOM pacCyXKJIEHHMM W PpEIIEHUH HEeT OIIMOOK, 3ajada pelleHa
palMOHAIBLHBIM CIIOCOO0OM;

4 6a/1a - B JOTMYECKOM PACCYKICHUH U PEIIeHUs HeT CYIIECTBEHHBIX OHIMOOK, HO 3a1a4a
pelleHa HepalMOHAIbHBIM CLIOCOOOM, WJIM JIOMYIIEHO He 0o0Jiee IByX HECYIECTBEHHbIX OLINOOK.

3 famna - B JIOTMYECKOM pACCYKJIEHUM HET CYIIECTBEHHBIX OMIMOOK, HO JOIYyIleHa
CylIecTBEHHasl OIIMOKa B MaTeMAaTHYECKUX pacueTax.

2 0anaa - uMMeeTcsl CYyLIECTBEHHBbIE OUIMOKM B JIOTUYECKOM PACCY)KIEHUU U PEHICHUU.
OTcyTcTBHE OTBETA HA 3a/1aHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

5 6ay110B - OTBET MOJHBINA U IPABUIBHBIN, BO3MOXKHA HECYLIIECTBEHHAs! OIITHOKA.

4 6aJs1a - OTBET HETOJIHBIN HIIH JIOMYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

3 6as1a - paboTa BBINOJIHEHA HE MEHEE YeM HalOoJIOBUHY, JONYILIEHA OJHA CYILECTBEHHAs
OLIMOKA U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.



2 Gamma - paboTa BBHINOTHEHA MEHBINE, YeM HAMOJIOBHHY WJIH COJCPKUT HECKOJIBKO
CyIIIeCTBEHHBIX OomMMOO0K. PaboTa He BBINOTHEHA.

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

KpnTepnn OICHUBAHHUA TECTOBOI'O 3aJaHUA

Ouenka Omauuno Xopowio Yoosenemsopumenvn | Heyooeremeopumenvh
0 0
Konnuectso o
o ot 81% 1o 0 o
npaBwibHbIX | 91 % m 2 90.9 % He meHee 70% menee 70%
OTBETOB '

Kpurtepun BpICTaB/IeHUS] OCHKH CTYICHTY Ha 3a4eTe
(OLIEHOUYHBIE CPENICTBA: BBIIIOJHEHUE MMCbMEHHBIX PA3HOYPOBHEBBIX 3a/1a4 U 3a/1aHUi)

OueHka 110
IPOMEKYTOUHOM XapakTepHucTHKa KauecTBa CPOPMUPOBAHHOCTH KOMITCTCHIIHIMA
aTTeCTAlUU

CTyneHT AeMOHCTpUpYeT CPOPMHUPOBAHHOCTH AMCIMILTUHAPHBIX
KOMIIETEHIIMM ~ Ha  IPOJABUMHYTOM  YpOBHE:  OOHapy>KHUBAeT
BCECTOPOHHEE, CHUCTEeMATHYECKOe M TIIyOOKO€ 3HaHHE Y4eOHOro
MaTepuanga, YMEET TECHO YBS3bIBaTb TEOPUI0 C IPAKTHKOM,
CBOOOZHO CIPABIISIETCS C 3aJja4aMi, BOMPOCAMH U IPYTHMMH BHIaMU
IPUMEHEHUs 3HAHWM, NMpUYEeM HE 3aTPYAHSETCAd C OTBETOM IpuU
BUJIOM3MEHEHUH 3a/laHui, MPaBUIBLHO OOOCHOBHIBAET MPUHATOE
pellieHne, BJIaJeeT Pa3HOCTOPOHHUMHU HAaBbIKAMU U IpHUEMaMH
BBIMIOJTHEHHS] MPAKTUYECKUX 3aJ1ad.

«3a4TeHo» /
«OTJIMYHOY

CryneHT neMoHCTpupyeT Cc(hHOPMHUPOBAHHOCTh ITUCHUTIIMHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOITYCKAIOTCSI HE3HAYUTENIbHBIE OMIMOKH, HETOYHOCTH,
3aTPYAHEHUS IIPU AHAIUTHYECKUX OIEpaLUAX, IEPEHOCE 3HAHUU U
YMEHHI Ha HOBbIC, HECTAHAAPTHBIE CUTYAIUH.

«3a4TeHo» /
«XOpPOIIO»

CryneHT aeMOHCTpUpYyeT C(HOPMHUPOBAHHOCTh JAUCHUILIMHAPHBIX
KOMIIETEHIIMM Ha TIOpPOTOBOM YpPOBHE: HMMEET 3HaHHUS TOJbKO
OCHOBHOTO Marepuajla, HO HE YCBOWJ €ro JAeTajeil, B Xoxae
KOHTPOJIbHBIX MEPONPUATUI JOMYCKAIOTCS 3HAUUTEIbHBIE OIINOKH,
HEIOCTaTOYHO  MNpaBUJIbHBIE  (OPMYJIHUPOBKH,  HapyLICHHS
JIOTUYECKOW TOCJEeI0BAaTEIbHOCTH B M3JI0KEHUM IPOrpPaMMHOIO
MaTepuana, MCHBITBIBAET  3aTPYJHEHHS IPU  BBIIOJHEHUH
MPAKTUYECKUX padoT, MPU ONEPUPOBAHUN 3HAHUSIMU U YMEHUSMU
IIPYU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

«3a4TeHo» /
«YJIOBJIETBOPUTEIILHO»

CTyzneHT AeMOHCTpUpYET CPOPMHUPOBAHHOCTH AMCLMIIMHAPHBIX
KOMIIETEHIIMM Ha YpOBHE HHWXKE IOPOrOBOIO: BBIABISETCS IOJHOE
«HE 3aYTeHO» / WJIM IPAKTUYECKH MOJHOE OTCYTCTBUE 3HAHMM 3HAYUTEILHON 4acTH
«HEYIOBJIETBOPUTEIIBHO» | MPOTPAMMHOIO MaTepuaia, CTYAEHT JOIYCKAeT CYyIECTBEHHBIE
OIIMOKH, HEYBEPEHHO, C OOJIIIUMHU 3aTPYAHEHUSIMH BBIMOIHSIET
NPaKTUYEeCKHe PadOThl, YMEHHSI U HABBIKU HE C(HOPMHUPOBAHBI.

5. [IpuMepbI OLIEHOYHBIX CPEACTB JIsl POBeAeHNs TEKYIIeH aTTecTaluu



5.1 KoHTpoJ/ibHbIE BONPOCHI U 32IaHUS.
Pazgea 1. OcHOBBI cTPOEHUS BelleCTBA
Tema 1.1. CtpoeHre aTOMOB XUMUYECKUX HJIEMEHTOB U MPUPOJIa XUMUUYECKOM CBS3U
ITpoBepsiembie pe3yibTaThl 00yuenus- JIP 02, JIP 04, MP 03, TTP 02, ITP 09

1.YT00681 Ob110, eciii Ob1 mpuHIMM [laynu He cobmonancs?

2.Yto Takoe mmpoBai 3JeKTpoHa?

3. UeM oTaMYaIOTCA MOHATHS BAJIGHTHOCTU U CTENEHU OKUCICHUS?

4.IloueMy, B OT/IMYME OT OOJIBIIIMHCTBA 3JIEMEHTOB- HEMETAJIJIOB, CAMBbI€ SIPKHE MPEACTaBUTEIN
UX — TaJloTeHbl- HE 00pa3yloT alIOTPONHbIX Moaupukanuii? Hanumumre cTpyKTypHbIe (HOpMYIIbI
Bemiects: CO, CaF, F;, O F,?

5. JIoKaxuTe, 4TO BCE TUIBI XUMHUYECKON CBS3W UMEIOT OOIIYIO IPUPOITY?

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

1.ITouemy Tak MOXOXH CBOMCTBA JIAHTAHA U JTAHTAHOWIOB, aKTUHUS U aKTUHOUOB?

2.KakoBa o6mas ¢opmyna BBICIIETO THAPOKCUAA, COOTBETCTBYMOIIEro syeMeHTam VII
rpynnsl? Kakos ero xapakrep?

3.IloueMy BOAOpOJ, B OTIUYME OT BCEX JAPYTUX AJIEMEHTOB, 3amuchiBaioT B [lepuomuueckoit
tabmuue /.M. MenaeneeBa 1Bak/ipl.

4. TloueMy »5J€MEHTHI TIJIABHBIX MOATPYII BTOPOIO U TPETHEro  MEpHoJa Ha3bIBAIOT
XUMUYECKUMH aHasioramu? B 4ém nposiBiseTcs aHanorus?

5. CocTaBpTe SJEKTPOHHYIO U Tpadudeckyro (Gopmyiy A XMUMHYECKOTO 3JEMEHTa MO
HOMepoMm 13.

Pa3znen 2. XumMmuuyeckue peakumu

Tema 2.1. Tunbl XUMHYECKHX peaKkIUii

[Tpoepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, TTPOS, ITP06,
I1P07, IIP10,IIP11

1./laliTe XapakTEpUCTUKY peaKIIMU CUHTE3a OKcnaa cepbl VI

2.B 4éM nmposBISIIOTCS OCOOEHHOCTHU peakifil 3aMeIeHns] y OpraHu4eCcKUX BeliecTB?

3.JlaliTe XapaKTepUCTUKY peaKIMK METaHa C XJIOPOM I10 BCEM IMPU3HAKaM KJIaCCU(PUKAIINH.

4.Paccuunraiite TemnoBoi 3¢ ekt peakunu okucienus 70 kr azora B okcug azota II.

5. PacctaBbTe K03()(PUIIMEHTHI B YpaBHEHUSIX PEAKIMM, YKQKUTE TUI PEAKIIUU:

a) FeCl, + Cl; — FeCl3 ;6) AI(OH); — Al,O3 + H,0; B) FeClz + NaOH — NaCl + Fe(OH);3

6.11pu coequuenuun 18r amroMuHMS ¢ KUCIOpoaoM Beiaensiercsa 547 kI Ternotrel. CocTaBbTe
TEPMOXUMHUYECKOE YPaBHEHUE PEAKIIUU

Tema 2.2. DiieKTPOIMTHYECKAS] JUCCONUALNSA U MOHHBII 00MeH

1.Kakue BemecTBa OTHOCATCS K DJIEKTPOJIUTAM, a KAKME K HEAJIEKTPOIUTaM?

2.3anogHuTe TAOIUILY

pH 2 12 7 8 5 13 4
[H']
[OH']
Tun cpeapbl
3.CocTaBbTe MOJIEKYJISIpHbIE U MOHHBIE YpaBHEHU peakiuil Mmexxy BeujectBamu: a) KOH u
MqgCl,
6) K2COzu HNO3

4 HanummuTe NOJIHbIE U COKPAIIEHHBIE HOHHBIE YPABHEHMS BO3MOXKHBIX PEAKIIUNA MEXKIY
MOTIAPHO CIMBAEMbIMU PACTBOPAMHU COJIeii: HUTpAT cepeOpa, KapOOHAT HATPHsL, XJIOPHL KalblLus,
docdar kanus

Pa3nes 3. CTpoeHue u CBOiCTBAa HEOPraHUYECKUX BelleCTB



Tema 3.1. Knaccupukanus, HOMEHKJIAaTypa U CTPOCHHE HEOPTaHMYECKHUX BeleCTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP03, JIP04, JIP08, MP02, MP09, TTP0S, ITP09

1.Ha3oBure o01mue Ki1accsl HEOPraHMUECKUX BEIIECTB
2.3anummre CTPYKTYpHYIO GOPMYITy CEpHOI KHUCIOTHI

3.Kakue BbI 3HaeTe BemiecTBa ¢ ABOMCTBeHHON (yHKIMeH?. [IpuBenure mpuMepsl TaKMX
BEILECTB U MOATBEPIUTE TAKYIO IBOUCTBEHHOCTh CBOMCTB YPaBHEHUSIMU COOTBETCTBYIOIIUX

peakuuii
4.BpiOepute OKCUABI U3 CIEIYIOIINX BEIIECTB
H,SO, SO; Fe,03 CO, H25|03 CaCO; Cao Cco
S|02 NaOH Al(OH)3 Mn,07 FeO SO, N,Os Na,O
5. OTHecure IIprUpoay OKCHI0B. OTBeTHI 3alUIINTE B Ta6fII/IHy
Na,O SO, K,O CuO CrO; Mn,0, S|02 N,Os
Cao SO; P,0s FeO MnO Aleg BeO Fe,03
OCHOBHbIe KNUCNOTHbIE aN\d)OTeprle

6.Hekortopass kucimora comepxkut Bogopon (2,2%), wom (55,7%) u xucmopoxn (42,1%).
Omnpexnenute NpOCTEHIIYIO (GOPMYITY 3TOH KUCIOTHI.

7. BeinucaTh U3 CIMCKA BEIIECTB OKCHJIbI, OCHOBAHUS, KHCIIOTHI , COJHM U Ha3BaTh ux: HySOy ,
CU(OH)Z,K3PO4, Ca0,

8. CocraButh Gopmynbl coeauHenuii: a) okcuaa yriaepona( Il) ,6) runpokcuna menu (1), B)
XJIOPOBOAOPOJHON KUCIIOTHI, I') CyJib(haTa HATpUs

Tema 3.2. ®Pu3nK0O-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BelIeCTB
[TpoBepsiembie pe3ynsTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, TTP03, TTP04, TTP06,
I1P09

1.HamucaTte ypaBHEHHs] XUMUYECKUX peaKiuil, a K OyKBaM I ¥ ]I COCTaBUTb HOHHbBIE (JOPMBI:

a) HpSO4 + Mg 6) Na,O + HBr B) H,SO3 + CaO r) CaCO3 + HCI o) AICl3 + AgNOs e)
Ba(OH)z + SiO,

2. OCylmecTBUTh HOEPEeXOAbl: KaJiMM — OKCHUJ KaJud — TUJIPOKCHUL
Kamudg — cyJab®aT Kaiausa

3. 3apmaua: CKOJBKO KI' HATpusa II0OTpebyeTrcda IJd peakKIuu
B3aUMOJENCTBUSA C 16 KI' ceprl, Coepxalel 25% npuMecer, eciyu cxema
peaxkmnuu: Na + S — Na,S

4.CKOJIBKO KI' HATPpHUA HOTPebyeTCcHd AJA peaKIMM B3aMMOAEMCTBUSA C
16 Xr cepsl, comepxamey 25% npuMecel, ecyau cxema peaxmnuu: Na + S —
Na,S

Tema 3.3. UneHTH(PHKALUS HEOPraHUYECKUX BelEeCTB
[TpoBepsiembie pe3ynbraTsl 00ydenus- JIP03, JIP07, MPO1, MP03, ITPOS, ITPOS, ITP09

1. Hanucath XUMHYECKHE (I)OpMYJ'IBI BCIICCTB, HAXOAAIIHNUXCA B TPEX KOJ'I63X, CCJIN:



A. pacTBOp W3 TMEpBOM KOJIOBI OKpalIMBaeT IuUlamMsi B JKEITHIM, a W3 BTOpPOH — B
(buONETOBBIN IIBET;

B. npu mHarpeBanun obpasia u3 tperseil kool ¢ NaOH mnosiBuiics 3amnax aMmmuaka,

C. npu npunuBanum pactBopa AgNO3 Bo Bcex oOpa3iax BBIIAIN OCaJKHU O€I0ro 1Bera,
npryYeM B 00pasiie u3 TPEThel KOOI 0CaIOK PACTBOPHIICS TPU JOOABICHUH BOIBL;

D. noGaBnenue pactBopa BaCl, cmocoOGCTBOBasio BBIMAACHUIO O€IBIX OCAJAKOB B
o0pasiax U3 BTOpOH M TpeThel KoJo;

E. mpwimBanue pactBopa HC1 mpuBeno k OypHOMY BBLAEIEHHUIO Ta3a B oOpasle u3
BTOPOM KOJIOBI, TPUYEM 3TOT T'a3 BbI3Bal moMyTHeHHE pacTBopa Ca(OH)s,.

OTBeT NOATBEPAMTH YPABHEHUSMH COOTBETCTBYIOIIMX pPEAKUMHA B MOJIEKYJSIPHOH U
MOJIEKYJISIPHO-UOHHOH (popme.

2. OnpenenuTb, B KAKOM HMEHHO KOJI0€ COJEPKUTCS KaXK/0€ U3 YKA3aHHBIX BEILECTB.

B derpipex kombax 03 3TUKETOK COACpKATCs PACTBOPHI CIEAYIOIIMX BEIIECTB: COJISTHOM
KUCIIOTHI, Xjopua 6apus, cyabdara kanus, ¢pocdara kanus. Mcnoab3ys JOMOIHUTEIBLHO PacTBOP
AgNOQ3;, onpenenuthb, B KaKOH UMEHHO KOJIO€ COAEPKUTCS KaXJ10€e U3 yKa3aHHBIX BemiecTB. OTBET
HOATBEPAUTh YPABHEHUSMH pEaKUil B MOJIEKYJISIPHOM M MOJIEKYJISIpPHO-UOHHOM (hopme.

3. OnpenenuTh COCTaB COACPKUMOTO BTOPOU M TPEThEH MPOOUPOK

B nate npobupok, copepikaiux pacTBopbl xyiopuaoB kanus, meau (1), 6apus, antoMunus u
xenesa (I11), no6aBunu pactBop NaOH. Ykazarh, B KaKMX UMEHHO MPOOUPKAX HAXOAUIIUCh JaHHbBIE
COJIM, €CIM B NEepBOI MpoOUpKe BbINaja 0cagoK Oenoro IBeTa, B 4ETBEPTOM — rosydoro 1Bera, B
nsATOH — Oyporo mBera, a BO BTOPOH M TpeThel ocanka He oOpa3oBanock. [Ipu momomy Kakoro
peareHTa MOXKHO OIpEAETIUTbh COCTaB COJEPKUMOIO BTOpOH U TpeTheil mnpobupok? OtBer
MOJATBEPAUTh YPAaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIUI B MOJIEKYISIPHON M MOJIEKYJISIPHOMOHHOMN
dbopwme.

4. Yxa3aTh, B KAKOH IMEHHO MTPOOUPKE HAXOIUTCS KaKIasi COJb

B nate mpoOupok, comepikaniux pacTBopbl cynbdaroB Hatpus, Mapranna (II), memu (II),
amomuauss u xpoma (III), moGaBumm pactBop NaOH. VYkazarh, B Kakoi HMEHHO MNPOOUpPKE
HaXOJUTCS Kax/as Cojb, €CJIU B UETBEPTON NMPOOUPKE BhINAN OCAJ0K T'OJIyOOro 1IBETA, B TPEThEH —
CHHEBATO-CEPOro IIBeTa, B MEPBOI M MATON MpobupKax — Oenoro 1Bera, MPHUUEM OCaJ0K B MATOU
npobupke pacTBopuics npu gobasieHuu n30biTka NaOH, a Bo BTOpoil mpoOupke ocaaka He
oOpa3oBanock. OTBET MOATBEPAUTh YPABHEHUSMH COOTBETCTBYIOIIMX PEAKLUN B MOJEKYISIPHOU U
MOJIEKYJISIPHO-UOHHOU (hopme.

Pa3nea 4. Ctpoenue u cBOiicTBa OPraHNYecKMX BelllecTB

Temad.1. Knaccugukanus, cTpoeHHe 1 HOMEHKJIATypa OPraHNYeCKUX BEILECTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP07, MP03, MP06, MP13, MP14, ITP02, TTP03, ITP04,
ITP11, [TP12

1.Kakue BemiecTBa Ha3bIBAlOTCSI OPTaHUYECKUMU?

2.Ha KOHKpeTHBIX MpUMepax MOSICHUTE, UTO TaKOe U30Mepus?

3.YeMm oTnmyaercs CTpyKTypHas H30MEpHsl OT IPOCTPAHCTBEHHON?

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

5.Ha3zoBure kucnoponocoaepsxamue GyHKIHOHaIbHBIE rpynmbl. [IpuBeauTe mpuMepsl
COEIMHEHUH, COJEPKAIINX T TPYIIIHL.

6.IlpuBeaure mnpuMep a30TCOAEPIKAIIETO AMKIMYECKOro coeauHeHus. Hanummre ero
CTPYKTYpHYIO hopMyiTy.

7.Hanummre CcTpyKTypHBIE (OPMYJIBI COSIMHEHHH, Ha3BaHHMS KOTOPHIX: a) MpPOIEH; 0)
NEHTHH-1; B)2-MeTUJINIEHTAaH; I') IPOMaHajb; 1) NIEHTUH-2; €) IPOIlaHOBas KUCJIOTa

Tema 4.2. CBoiicTBa OpraHN4eCKUX COEINHEHUN



[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPOS, MP02, MP03, MP15, TTPO1, ITP06, ITP10, ITP11,
ITP12

1.PacumdpyiiTe creayromniyro 1enovky npeppamennii. HazoBure coequnenus A, b, B: atan
+ Cl,—A + Na—FB+ Br,—B

2.Kakue coenuHeHUss MOTyT OBbITh MOJY4YEHBI KATaJUTHUYECKUM OKHCICHHEM METaHa B
pa3ianuHbIX ycaoBusax?. Hanuimure ypaBHEHUS! COOTBETCTBYIOLIUX pEaKLIU

3.IIpemnoxuTe crocod moaydeHus2-xjaopnponana u3 1-xiaopnpomnana. Hanummre ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIIUM.

4 Ilpemnoxxure Crocod OYMCTKM H3TaHa OT MpuMeced JTuieHa. Hammmmre ypaBHEHUs
COOTBETCTBYIOIIUX PEAKLIUM.

5.I0pemyoxxute CcrocoObl MOJTYYEHHUS alleTHIIeHA U3 HEOpraHWYecKux BemiecTB. Hamummre
YpaBHEHHUS COOTBETCTBYIOIIUX PEAKIIUM.

6.Ilpu B3aumopeiictBun Oyrtaamena-1,3 ¢ OpoMOM BO3MOXHO OOpa3oBaHHE pa3HbIX
COECIUHCHMH,

YTO 3TO 33 COEAUHEHUSA?

7.Kakue apomaruueckue yrieBoAOPOIbl MOTYT 00pa30BaThCs MPU ACTUAPOLMKIU3AINKN H-
oktaHa? YUto 370 3a coeJUHEHUSI?

8.CocTaBbTe ypaBHEHHs peaklUy MOIyuyeHus: MeTmiIopMuara —ClIokKHOTO 3(dupa MeTaHoIa
Y MYpaBbUHOM KHUCIIOTHI. B KakuX yCIOBHUAX ClI€yeT IPOBOAUTD ATY PEAKIIUIO?

Tema 4.3. UnenTudukanusa opraHuvdecKux BelleCTB, UX 3HAUYEeHHE M NMPHUMeHEHUe B
OBITOBOM ¥ MPOU3BOJACTBEHHOI /1eITeJILHOCTH YeJI0BeKA.
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, MPO1, MP03, MP0OS, MP13, MP14, TTP01, TTP07,
I1P09, ITP11, ITP12

1.B Hamiem pacropsiKeHUHM HMMEETCS Ta30Basi ropelika U Habop peakTUBOB:1) BOIHBIM
pactBop NaOH; 2) paz6asnennas H,SOq;3) Boansbtil pactBop Nap,COs3 ;4) Bomusiid pactBop KMnOy
5)06pomuas Boga; 6) Boauslii pactBop CuSQ4 ;7)aMMuadHbIil pacTBOp OKcuaa cepedpa; 8)Boa.

B aByx mpoOupkax comepkarcs CIeAyIONIie BEIeCTBa:

1 BapuaHT: a) OeH30IHas KUCIO0Ta; 0) aHWJINH

2 BapuaHT: a) III0K03a; 0)caxaposa;

3 BapuaHT: a) TJI0K03a; 0) MIHLEPHH.

4 BapHaHT: a) YKCYCHas KUCJIOTa; 0)3THIIOBBIN CITUPT.

5 BapuaHT: a) popManmH; 6) ITUIOBBII CIUPT
C momompl0 MUHUMAJBHOTO YHWCJIa peareHTOB (yKa3aHHBIX B Hadaje padOThI) ONpEIeTHuTe
COJIepKUMOE KaXKA0H 13 npoOupok. Hamuimmre ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIIHH.

Paznen. 5. Kunernyeckue M TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XHMHUYECKHUX pPeaKkuuid.

Tema 5.1. CkopocTh XUMHUYECKUX peakuii. XUMHUYECKOE PABHOBECHE.

[IpoBepsiembie pe3yibTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MPO7,
MP15, ITP08, ITP09

1.Kakyro BenMuuHY Ha3bIBAIOT TEMIEPAaTypHBIM K03 puirieHTom?

2.Kakwue BeniecTBa Ha3bIBAIOTCS KaTtaauzaropamu?

3.Kak Ha3bpIBatoTCsA OMOJIOTMYECKUE KaTaaTu3aTophl?

4. BO CKOJIBKO pa3 M3MEHUTCSH CKODOCTBL peakKiuuu 2A + B—~>A,B, ecmu
KOHIIGHTPAIlMIO BellecTBa A yBEJIMUYUTH B 2 pa3a, a KOHLEHTPALMIO BellecTBa B yMeHbIIUTh B 2
paza?

5.I1louemy ckOpOMOPTSIIKUECS MPOAYKTHI XPAHST B XOJIOAUIbHUKE?

6.ITouemy Ha MYKOMOJBHBIX 3aBOJIaX WHOTJA TTPOUCXOJIST B3PBIBBI?



7.Ilouemy >XUAKUN OCH3MH W 3TAHOJ] TOPST CHOKOMHO, a Mapbl 3TUX BEIIECTB B CMECH C
BO3yXOM B3pBIBAIOTCS?

8.Kakue peakiiuu Ha3bIBaIOTCS HEOOPATUMBIMU?

9. YUto Ha3bIBaE€TCSI XUMHUUECKUM paBHOBECUEM?

10.B kakyi CTOpPOHY CMECTUTCS XHUMHYECKOe paBHOBecue cucrembl AB— A+B, eciau
MOBBICUTH TEMIIEpATypy Ha 30°C? TemneparypHbie K03 GUIUESHTH TPSIMOM U 0OpPAaTHOW peaKIuii
COOTBETCTBEHHO paBHbI 2 U 3.

11.B KkakoM HampaBJ€HUHU CMECTUTCS XHUMHUYECKOe paBHoOBecue cucrembl 2CO +

2H,<>CH4+ CO», ecii KOHIIEHTPALMU BCEX BEIISCTB YMEHBIIUTH B 2 paza?

Pa3zgean 6. PacTtBopnl

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

1.Kakoit pacTBOp Ha3bIBAa€TCS HACBIIIEHHBIM, HEHACHIIICHHBIM?

2.YT0 Ha3bIBaETCS PACTBOPUMOCTHIO BEIIECTBA?

3.UTo Ha3bIBaETCA MAacCOBOM JI0JIEH pacCTBOPEHHOIO BEIIECTBA?

4. Kakas mocieioBaTeIbHOCTh MPUTOTOBJIEHUS pacTBopa’?

Pa3znen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BEKa
Tema 7.1. Xumus B ObITY ¥ IPOU3BOICTBEHHOM JIEATEIBHOCTH YEIOBEKa
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP05, MP0O8, MP17, MP18,
I1P02, I1PO6, ITPO9, I1P11, I1IP12
1.lokaxkute, 9T0 06€3 XUMHUHM HEMBICIIUM COBPEMEHHBIN OBIT YEeIIOBEKA.
2.Kakyto pounb urpatot Butamunbl? Ka ux npuMensars? Kak coxpaHsaTh BATAaMUHBI B TULIE?
3. Yro takoe CMC? Kakue mpeumyiiecTBa U HEAOCTATKH HUMEIOT OHU IO CPAaBHEHUIO C
MbLIaMu?
4.Kakue 4YuCTSIIMEe U MOIOIIME CPEACTBa Bbl HCHOJB3yeTe B ObITY? KakoBBI OCHOBBI UX
HanOoJiee 0€3011acCHOTO MIPUMEHEHHUS?
5.Pacckaxxute O OBITOBBIX NECTUIUIAX, KOTOpPbIE BBl NMPUMEHSIETE JOoMa, Ha Jlaye WM Ha
npuycaaeOHoM ydacTke. KakoBbl mpaBuiia X 0€30MacHOTO MpUMEHEHuUs?
6. Xumus u KpacoTa (pojb XUMUU B KOCMETHKE).

5.2 Tems! pedepaton

. TUIpl XUMHUYECKOH CBSI3U

. 3HaUY€HHE PACTBOPOB B JKU3HU U TEXHHUKE

. YcTpaHeHue ®KECTKOCTH BOAbl HA TPOMBIIUICHHBIX PEANPUATUAX

. Ucnionbp3oBaHre MUHEPATBHBIX KUCIOT HA IPEANPUATUSIX PA3TUIHOTO MPOPUIIS
. IloBapeHHas cOb KaK XUMHUYECKOE ChIPbE

. buoTexHonorus v reHHast UHKEHEpUsI — TEXHOJIOTHHU

. CoBpemMeHHBIE METOIbI 00€33apaKuBaHMUs BOIbI

. 3ammTa 030HOBOTO YKPaH OT XUMUUYECKOTO 3arps3HEHUS

01NN B WN —

5.3 lIpumepsbl TECTOBBIX 3aJaHU I

BxoaHo# KOHTPOJIb.

IIpumeuanue. [IpenogaBarens onpeaenseT KOJIMYECTBO BOIPOCOB U3 MPETIOKEHHBIX.
Bapuant nepsbli

1.OnexkrpoHHas popmyIia BHEIIHETO SHEPIETHYECKOIO YPOBHA ATOMA KPEMHHS
1)3s%3p%;  2)3s%3p*;  3)4s’4p%  4)4st4p’
2.Xumuueckas cBa3b B Mosiekyse NHs:
1)nonHas; 2)KoBajIeHTHas NOJIsipHast; 3 )MeTajuinueckasi;4)KoBaJIeHTHAs HEMOJSpHAsL.



3.Haubouee sipko BeIpaKEHHbIE HEMETAJUINYECKUE CBOWCTBA MPOSBIISET:

1DSi; 2)C; 3)Sn; 4)Ge.
4.0xcuppl pocdopa (V) # HUHKA SBISIOTCS COOTBETCTBEHHO:

1)KHCIOTHBIM M OCHOBHBIM; 2)OCHOBHBIM M KHCJIOTHBIM; 3)KHUCIIOTHBIM U aM(OTEpHBIM;

4)O0CHOBHBIM U OCHOBHBIM.
5.K peakuusm 3amelieHust OTHOCUTCS PeaKLus:

1)2Na + O, = 2Nay0,; 2)CaCO3 = CaO + CO,T; 3)NaOH + HCI = NaCl + H,0; 4)Zn +
H,SO, = ZnS0O, + H2T
6.BemiecTBa, KOTOpBIE MPH TUCCOIUANINN 00Pa3yIOT B KAUYECTBE AaHUOHOB TOJIBKO THMIPOKCHI-HOHBI,
SABIISIFOTCSL:

l)xucnoramy; 2)cpeHUMU CONSIMU; 3)mienoyaMu; 4)KUCIbIMU COJISIMHU.
7.Cymma ko3 puureHToB nepes GopMyaaMHu HEAJIEKTPOIUTOB B YPAaBHEHUH PEaKILUH

Fe + 2HCI(p-p) =FeCl, + H,? paBHa: 1)2; 2)3; 3)4: 4)5.
8.CymMbI Beex KO3((QHUIMEHTOB B MOJHOM M COKpAIIEHHOM MOHHBIX YPAaBHEHUSAX PEAKLIUU MEXKITY
pacTBOpamH cyiib(haTa HaTpUs U XJI0opuaa 6apusi paBHbI:

DIlu3; 2)11lus; 3)9u3; 4)9us.
9.CokpaleHHOe HOHHOE ypaBHeHme peakumnm Mg’ + 20H =Mg(OH);! coorBeTcTByer
B3aNMOZEHCTBHIO:

1)pacTBOpa conu MarHusi co IIEN0YbIO;

2)HepacTBOPUMOI COJIM MarHus co LIEJIOYbIO;

3)pacTBOpa COJIM MarHusi C HEPAaCTBOPUMBIM OCHOBAHHEM;

4)HepacTBOPUMOI COJIM MarHusi ¢ HEPACTBOPUMBIM OCHOBAaHHEM.
10.Peaknust HOHHOTO OOMEHA UJIET 10 KOHIIA B Pe3yJIbTaTe BBHIACICHHS ra3a MPH B3aMMOICHCTBHH:

1)Cu(OH); ¢ H,SO4; 2)KOH ¢ Zn(NO3),; 3)Ca(HCO3), ¢ HCI; 4)Na,CO3 ¢ CaCl,.
11.B cxeme npeBpalueHuit

1 2 3 4

N, NH; NH4Cl—— NH3;——N,

MOBBIIIIEHHAS TEMIIEpaTypa HEOOX0uMa [T IPOBEICHUS PEaKIIHIA:

11,2,3; 2)1,34; 3)1,24; 4)234.
12.KapOoHar - HOHBI MO>KHO OOHAPY>KUTh BOJHBIM PACTBOPOM:

1)xsopoBofopoaa;  2)xJopujaa HaTpusi;  3)rUApoKcuaa HaTpusi;  4)cynbdara aMMOHHS.
13.C HauMeHbIIeH CKOPOCTHIO TP KOMHATHON TEMITEpaType MPOTEKACT PEaKIIHs

1)Fe u O,; 2)CaCO3z u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSO4(p-p) 1 NaOH(p-

p).
14 . Xummnueckoe paBHOBECHE B CCTEME
FeO(t) +Ha(r)<> Fe(r) + H,O(r) — Q cMecuThCs B CTOPOHY MPOAYKTA PEAKIIUY TIPH:
1)rIoBBIILIEHUH 1aBJIEHUS; 2)MOBBIIICHUN TEMIEPATyphl; 3)IOHMKEHUU JaBJICHUS;
4)1cnoabp30BAHUY KaTaau3aTopa.
15.Cynpdat KanbIus OTHOCUTBCSA K KJIaccy:
l)okcuaoB; 2)ocHoBaHMil; 3)coneil;  4)KHUCTOT.
16.Kak m3mensiercs panuyc atoma B psiny Li — Na —K?
1)He u3MeHseTcs; 2)cHayana yBeJIMUMBaeTCs, IOTOM YMEHbIIaeTcs; 3)yMeHbLIaeTcs;
4)yBenuuuBaeTcsl.
17.Kakoii 13 MEeTaJIJIOB HE pearupyer ¢ BOJHBIM pacTBopoM cyibdarta meau (11):
I)xene3zo; 2)cepebpo; 3)onoBo; 4)HaTpuid.
18.1Tpu B3auMOIEHCTBUM C HEMETAJUIaMU METaJlIbl IPOSIBIISIIOT CBOMCTRA!
1)okucnautensHble; 2)KUCIOTHBIE; 3)BOCCTAHOBHUTENbHBIE; 4)OCHOBHBIE.
19.®opmyna BemecTBa, 0003HAYEHHOTO «X» B CXEM€ MPEBPaLCHHNA:
P— X_—>H3PO4,
1)PH3; 2)CaszPy; 3)P,0s; 4)PCls.
20.®ocdat KanbLus MOXKHO MOIYYUTh peaKkiieil HOHHOro oOMeHa MU B3aUMOICHCTBHUHU:
I)xanbius ¢ hochopHON KHUCIOTOM; 2)oKcuaa Kaibius ¢ okcuaoM docdopa(V);



3)cynbdara kanpuus ¢ pochopHoit KUCIoToi; 4)pocdara HATPHUS € XTOPUIOM KaTbLIHA.
21.CrIpbeM s TIOTYYEHUST KUCIIOPO/Ia B IIPOMBIIIUIEHHOCTH CITY)KHT:

I)oeproneroBa conb KCIO3z; 2)nepmanranar kamus KMnOg  3)Bo3nyx; 4)mepokcun
Bosioposia HyOs.
22.0Onpenenure MacCOBYIO JOJIO kelne3a B okcuae xkemeza(1ll):

1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoir 1,6r coxrinu B kuciopoae. Onpenenure oobem okcuaa cepbi(1V), n3mepeHHsbli
NP HOPMAJIbHBIX YCIIOBHSX, KOTOPBIA 00pa30BaJICS PU STOM:

DI11,2n;  2)1,12n;  3)112m;  4)0,1125m.
24.0mpenieniuTe MacCoBYIO OO caxapa B pacTBOpe, MOJIy4eHHOM pactBopeHuem 10r caxapa B
190r Bogs1? 1)0,5;  2)0,1;  3)0,05; 4)2.

OT1BeTHI
BxoaHo# KOHTPOJIb O XuMuu 1 Kypc
Bapuant nepsbli

No 1 2 3 4 5 6 7 8 9 10 11 12
BOIpOCa

OtBeT 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

OtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHnoii koHTpoab Mo xumuu 1 Kypce
BapuanT BTOpOIt

1.0nexTponHas Gopmyna aroma 1522522p63523p4. XuUMUYECKUH CUMBOI U (hopmyra BOJOPOIHOTO
COEIMHEHUS 3TOT0 3JIEMEHTA:

1)C u CHy; 2)Si u SiHg; 3)O u HO;

4)S u H,S.
2.XuMudeckas CBSI3b B OKCUJIE TUTHS:

1)uoHHas1; 2)KkoBaJleHTHas MOJSpHAs; 3)MeTauinyeckas; 4)KoBajieHTHas HEMoJIsIpHasl.
3.B ManbIx meprojax MepUOAMYECKON CHCTEMBl XUMHUYECKHX IIIEMEHTOB C YBEIHMUEHHUEM 3apsia
A71ep painychl aTOMOB:

1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOINIECKY;

3)ymeHbatoTcs; 4)He U3MEHSIOTCS.
4.DopMyIIbl OCHOBHOTO U KHCTIOTHOTO OKCHJIOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrO3; 3)P,05 u CO,; 4)SO; u CaO.
5.Kosdhpunment nepen popmynoil BoccTaHOBUTENS B YPaBHEHUU PEAKIMU TOPEHUS ATIOMHHHS B
KHCIIOpOJIE:

11, 2)2; 3)3; 4)4.
6.BemecTBa, KOTOPBIE MPU AUCCOIUAIIIH 00Pa3yIOT TOJHKO KATHOHBI METAJUIA U THIPOKCHI-HOHBI,
SABJISIFOTCA:

l)xucnoramu; 2)comsimu;  3)menodamu;  4)aMPOTEPHBIMU THAPOKCHIAMHU.
7.Jlammoyka mpubopa ISl WCIBITAHUS BEUIECTB Ha JIIEKTPONPOBOJHOCTH 3arOpUTHCS MPH
MOTPYKEHHUH JIEKTPOJIOB B:

l)consHyl0  KHCIOTY; 2)xnopun  Kamus  (KpHUCT.); 3)okcun  xeneza(lll);
4) TUCTHIITUPOBAHHYIO BOJTY.
8.CymMBbI Beex K0d(D(PHUIIMEHTOB B MOJIHOM U COKPAIIEHHOM HOHHOM YPaBHEHUSX PEaKIUNd MEXITY
pacTBoOpamu Cyib(dara IMHKA U HUTpaTa Oapusi paBHBI:

19u4; 2)I0u3; 3)I12u4; 4)12u3.



9.CokpallieHHOE HMOHHOE YpaBHEHHE PEaKIuu: Ca®”* + SO/ = CaSOy COOTBETCTBYET
B3aMMOJICICTBHIO B pacTBOpE:
l)C&C'z ¢ BaSOy; 2)C8.C|2 ¢ Na,SOqy; 3)Ca ¢ Na,SOy; 4)CaC03 ¢ H,SO,.
10.0Ocanok oOpa3yeTcst Ipu B3aUMOJICHCTBHH pacTBOPOB xjopuna sxeneza(ll) u:
l)rugpoxcuna Hatpus; 2)cynbaTa HaTpust; 3)consHoi kucaoTel; 4)Hurpara menu(1l).
11.TIpu xoMHaTHOM TemrepaType Oya1yT B3auMOJIeHCTBOBATh:
l)Nz u Hy; 2)N2 u 02; 3)Zn u Hzo; 4)Na u H,0.
12.CocraB comn(NH4),SO4 MOKHO YCTaHOBHTH, HCIIOJB3YS [Ba PAacTBOpA, COAEPIKaIllHe
wonsr: 1)OH u Ba**; 2)OH u H'; 3)Cl- u Cu®**; 4)COs* u Ba®".
13.C naunbouibieil CKOpoCThIO MPH KOMHATHOM TeMIIepaType MPOTEKaeT PeaKIHs MEXKIY:
DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs3; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14 Xumnueckoe pasHoBecue B cucteme: COo(r) +C(r) <2CO(r)— 173 xkIx
CMellaeTCcd B CTOPOHY IPOZLYKTAa PeaKI[UU IDHU:
1)[IOBBIILICHUN JABJICHMS, 2)IOBBIILICHUU TEMIIEPATypbl;  3)IOHIKEHUU TEMIIepaTyphl;
4)UCr0JIb30BAaHUU KaTalln3aTopa.
15.T'uapokcu Kanblys OTHOCUTBCS K KJIacCy:
l)okcumoB; 2)ocHoBaHUM; 3)coyield;  4)KHCIOT.
16.Kak M3MEHSIOTCS KUCIOTHBIC CBOWCTBA BBICIINX OKCHJIOB ClieBa Harpaso B psy Al-Si-P?
1)He U3MEHAIOTCS; 2)CHAaYana yBEJIMYHUBAIOTCS, MTOTOM YMEHbBINAIOTCS; 3)yMEHbBIIAIOTCS;
4)yBeIMUMBAIOTCSL.
17.Kaxkoiil u3 MeTayIoB HE pearupyeT ¢ BOJHBIM pacTBOpoM cynbdara meau (1I):
l)xene3o; 2)30;m0T0;  3)0noBO;  4)HATpPHIA.
18.11pu B3auMoAeMCTBUM C METAJUIAMH HEMETAILIbI IPOSIBIISIOT CBOMCTBA!
1)okucnurenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.
19.®opmyna BemniecTBa, 0003HAUEHHOTO «X)» B CXEM€ MPEeBpAICHHI:
+H, + HCI
FeQO — X——>FeCI2:
1)Fe,03; 2)FeCly;  3)Fe;  4)Fe(OH),.
20.I'mnpokcny nuHKa 00paszyercst Ipy B3auMOJICHCTBUN:
1)okcuaa UMHKA C BOJOM; 2)OKCHIa LUHKA C THAPOKCHAOM HATpHs; 3)XJIopuaa IHHKA C
ruapokcuaoM meau(ll); 4)xnopuna nuHKa(p-p) ¢ THAPOKCUIOM HATPUSI(P-p).
21.B npOMBIIIUIEHHOCTH CEPHYIO KUCIIOTY MOJy4atoT MOTJIOLUICHUEM:
1)SO3; Bogoii; 2)SO3; pactBopoMm cepHoit Kuciothl; 3)SO;, Bomoit; 4)SO, pacTBOpom
CEpPHOM KUCIIOTBHI.
22.0Onpenenute MaccoByIO A0it0 Mean B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca ra3000pa3HOTO BOJOPO/A, KOTOPBIH BBIICIUTCS MPH PACTBOpeHHH 4,5 T allOMUHHS B
COJISTHOM KHCIIOTE COCTAaBHT:
1)0,2r;  2)0,3r;  3)0,4r;  4)0,5r.
24.0rmpenieninTe MacCcoBYIO JIOJIO COJM B pacTBOpe, MOJydeHHOM pacTtBopeHueMm 20r comu B 140r
BOJIBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTtBeTbI
BxoaHoii koHTpOIb 1O XumMuu 1 Kype
Bapuanr BTOpoi

Ne 1 2 3 4 5 6 7 8 9 10 11 | 12
BOIIpPOCa
OtBer 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24
BOITpOCA




Omer | 1 | 2 | 2 | 4] 21 [3] 4] 21]1] 4]2]

5.4. 3ajanus mpakTHYEeCKUX padoT

Paszgea 1. OcHOBBI cTPOEHNS BelleCTBA

IIpakTuyeckas padora Nel. «CocraBieHne XUMHYECKUX (OPMYJT IBYXaTOMHBIX COCTHMHCHUIA (OKCHJIOB,
Cynb(UI0B, THIPHUIIOB U T.IL.) M JPYTUX HEOPTaHUUECKUX COCIMHEHHUN OTIEIbHBIX KJIACCOB C HCIIOJIb30BaHUE
XUMUYECKOH CUMBOJIMKM U HA3BAHUM COECOUMHEHUN IO TPUBHUAJIBHON HOMEHKIATypEe M MEKIYyHAPOAHOM
IUPAC»y.

Hens: CoBeplICHCTBOBAaHUE YMEHHH COCTAaBJIATH (POPMYJIbl OWHAPHBIX COCAMHCHWMH, HAa3bIBaTh WX,
3aKPEIUTh MOHATHSI «CTEIICHb OKHCIICHUS, «OMHAPHBIC COCAMHCHUSDY,

3anaunmue 1.
Bapuanr 1 Bapuanr 2

1. Onpenenute CTEMEHU OKUCIICHHUS aTOMOB 1. Onpenenute CTEMEHH OKUCIICHHS aTOMOB
3IIEMEHTOB B COCJIMHEHMUSIX, (HOPMYJITBI KOTOPBIX XUMHAYECKHUX JIEMEHTOB B COCJMHEHHUSIX, (HOPMYJTBI
SiO,, Na,0, K,S, LiBr. IlpuBeaure Ha3BaHUA koTopbix HyO, AlCl3, N,Os, NasP.
Ka)JIOTO U3 BEIIECCTB.
2. Kakas u3 ciaenyrommx GopMys COOTBETCTBYET 2. Beibepute hopmyiry okcuaa maprania (IV):
okcuny azora (II): MnO, Mn,07, MnF,, MnQO,.

NO, N,0s, NO2, N,O?

3. Hanumumte opMysibl BeIeCTB: 3. Hanmmure popmyInbl BemecTB: a) OKCHIa MEIH

IT); 6 )
a) oxcuna cepsl (IV) 6) okcuna cepsr (V). (IT); 6) oxcuna HaTpus

3aganue 2. CoctaBuTh GOopMySTy OWHAPHOTO COCTUHEHUS ATFOMUHUS C YTIICPOJIOM.
3aganue 3. Ha3Bats BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenens okucnenus xjopa B coeaunenun Cly0.

BriBoa mo padore.

IIpakTuyeckoe 3aHsTHeNe2.XapaKTEepUCTUKA 3JIEMEHTA MO €ro MOJOKEHHIO B MEPUOIUYECKOM
cucreme /.M. MenneneeBa

IIEJ'IB: XapaKTepI/I3OBaTB XUMHUYCCKHUE OJICMCHTBI B COOTBETCTBHHM C HX IIOJJOXKCHHUEM B
HepHOI[I/I‘{CCKOﬁ CUCTEMC XUMHUYCCKHUX JJICMCHTOB I[I/I MeHnzeneeBa 1o IJI1any.

Il;1an XapaKkTepUCTHKHU dJ1eMeHTAa

1)Ha3BaHue syieMeHTa;
2)XHUMHUYECKUN CUMBOJT;
3)IlopsinikoBBIN HOMED;

4)AtomHas macca;

5)Homep nepuona;

6)Homep rpymnsbl, BU TOATPYIIIbL;
7)3apsiq siipa aToma;

8)Uucno mpoTOHOB M HEUTPOHOB;
9)OO011ee YnciIo 3IEKTPOHOB;
10)2nexktponHnas popmyna;
11)Merann unu HeMeTaN;
12)Bpiciuii OKCH, €T0 XapakTep;
13)Bonopoanoe coearHeHUE (€CIIU €CTh);



14)['uppokcui, ero Ha3BaHUE U XapaKTep;
15)YBenuuenue paguyca atoma (B mepruojae U A-rpyre)

Bapuantl. JlaTh XapakTepHUCTHKY 3JIEMEHTOB C MOPSIKOBBIMA HoMepamu 13,21
BapuanT 2. /laTh XapakTepUCTUKY 3JIEMEHTOB C MOPSIKOBBIMA HOMepamu 15,23

BapwuanT 3. /lath XapaKkTepHCTHKY 3JIEMEHTOB C IMOPAIKOBBIMUA HOMepamu 17, 25

Pa3nen 2. XuMuueckue peakuuu

IpakTnyeckoe 3ansiTue Ne 3«TUIbI XUMHUYCCKUAX PEAKIIHII.

Heawb: KnaccudumupoBaTh peakiuu MO CICIYIONIMM MPU3HAKAM: YHCIYy W COCTaBY HCXOJTHBIX
BEIIECTB M NPOAYKTOB pEaKIMU, HU3MEHEHHUIO CTENEHEHl OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB,
00paTUMOCTH MPOLECCa, YIACTUIO KaTaTN3aTopa, TEIIOBOMY dPPEKTy

Bapuanr 1.

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

2) Al+Fe203 —> AI203 + Fe + Q

3) CaC0O3 ->Ca0 + C0O2-Q

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

Bapuanr?2.

1)KCIO3 —>KCIl + 02 - Q;

2)N2 +02 <NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuanr 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. «Pacuérbl 10 ypaBHEHUSIM XUMHYCCKHX PEAKIUiA C UCIOIB30BAaHUEM
Macchl, 00béMa (HOpMaIbHBIE YCIOBHS) Ta30B, KOJINIECTBA BEIIECTBAY.

Hesab: O3HaAKOMHUTHCSI C OCHOBHBIMH 3aKOHAMH XMMUH U HAYYUTHCS C X ITOMOILBIO PEIIaTh 3JIeMEHTapHbIE
pacyeTHbIE 3a/1a49u.

Oo6opynoBaHnme: KATbKYIATOPHI; IEPUOTUICCKAsI CUCTEMAa XUMHUUECKHX deMmeHToB JI.M1. MeHneneena,
tabynia «OCHOBHBIE XUMHUECKUE (POPMYJIBD»;

Bapuanr 1.

1.ITonp3ysich 3HAYEHUSAMHU aTOMHBIX BECOB 3JIEMEHTOB U3 lleproauueckoil TabIuIbl, paccunuTaiiTe
MOJISIpHYIO Maccy (r/Mmoub) aist cneayromux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckoinbko
MOJIEKYJI COIEPKUTCA B 1 MOJIE Ka)KJIOr0 U3 3TUX BEILECTB?

2. CKoJbKO MOJIeH KUCIOopoia coaepxkutcs B 128 T kucinopona?

3. IIpu rpo3oBBIX paspsaax B atMocdepe MpoucXoauT ciedyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOJIBKO MOJIEH KUCIOPOAa MOTPEOyETCs sl TOJIHOTO MpeBpamieHus: 1 mos
azora B NO2? Ckoinbko 310 Oyzner rpamMmoB kuciopona? Ckosbko rpammoB NO2 o6pa3zyercs?
Bapuanr 2.

1. B crakan Hasnmnu 180 r Bogsl. CKoIbKO MOJIEKYS BoAbI B crakaHe? Ckoibko 310 Mojaeit H20?

2. Beruucnure Maccy BENIECTBA, COOTBETCTBYIONIYIO 6 MOJIb ATOMOB CEPBI.

3. B maccaxxupckuil camoner mepen HadaioMm peiica norpyswin 200 xr npoaykToB (macca 6e3
ynakoBku). Kak wu3MeHnnach Macca aBuanaiiHepa IIOCJI€ TOro, Kak B TIOJETE€ Maccaxupam
IpeUIOKIUIN 00€/1 U BCe MPOAYKThI ObUIH ChEICHBI?

Bapmuanr 3.
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1. Kpacubiii nmopomok meau (6,4 T) cMelanu C >KEAThIM MOPOLIKOM cepbl (3,2 T) U Harpeiu.
[Tomyunnu 4epHBI MOPOLIOK, HE COJEPKalNil KPacHBIX KPYMHUHOK MEIU M KEITOro MOpPOIIKa
cepsl. KakoBa Macca nojtydueHHOro uepHoro nopouika? Hanuiure ypaBHEeHUE peakuu

2. Kakoii 06beM Npy HOPMAJILHBIX YCIOBHSX (H.y.) 3aHUMAIOT 56 T Ta3000pa3Horo azora’?

3. Tlpu rpo3oBbIX paspsmax B atmochepe mpoucxoaut ciemyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOIbKO MOJIeH KUCIOpoaa NoTpedyeTcs JijIsl HOTHOro MnpeBpatieHus 1 Mo
azota B NO2? Ckomnbko 310 Oyner rpammoB kuciiopoaa? Cxonbko rpammoB NO2 obpazyercsi?

IIpakTnyeckoe 3ansaTueNe 5.

Hemu. Ha mnpakTtuke yOeauTbcs B CYIIECTBOBAHWU THJIPOJIN3a; COBEPILIEHCTBOBATH YMEHUS
HAOI0/IaTh XMMHYECKHUE SIBICHUS;, OOBACHATH HAOIIOJacMble SBJICHUS M PE3YyJIbTAaThl OIMBITOB;
peliaTh KaueCTBEHHBIEC 3aJaud; COCTABJIATh YPaBHEHUS XUMHUYECKHX peakluid MOHHOTO oOMeHa C
y4acTHEM HEOPTaHUYECKUX BEIIECTB.

Bomnpocsl 1J1s1 1onycka K J1adopaTopHoii pabore

1. ChopmynupyiiTe 11e1b TUIAHUPYEMOTO IKCIIEPUMEHTA;

2. O0BsicCHHUTE, KaKOH TPOIIECC HA3BIBAIOT THIPOIU30M, KaKOW OH ObIBAcT?;

3.KakoBa poJib ruiposiu3a B mpupojie?

4. OOBsCHUTE, KaKHUE CYIIECTBYIOT CIIOCOOBI JIOKA3aTeIbCTBA CYIICCTBOBAHUS T'HJPOJIN3A
HEOPraHMYECKUX M OPTaHUYECKHUX BEIIECTB;

5. O0OBsicHUTE, KaK COCTABJISICTCS] YPABHEHUE TUAPOIIN3A;

6. O0BsicauTe, uro Takoe pH? Kak 3aBUCHUT naHHBIN NOKa3aTeNb OT KUCIOTHOCTH UM OCHOBHOCTH
Cpenbl pacTBOpa;

7.00BsICHUTE X0/ BBIIOJHEHHUS SKCIIEPUMEHTA TI0 PEIICHUI0 KaYeCTBEHHBIX 3a/1a4;

8. IlepeuncnuTe OCHOBHBIC AaCHEKThl COOJIOJCHUS TEXHUKHM O€30MacHOCTH TMpH paboTe cC

arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

O6opynoBanue u nocyaa PeakTuBbl
1. CreknsHHBIE TPOOUPKHU 1. PactBop NaOH
2. llltatuB anst mpoOUpPOK 2. PactBop Na2S04

3. PactBop AICI3

4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KucinotTHo-0CHOBHBIM UHIUKATOP

AJITOPUTM NpoBeeHns onbiTa Ne 1 Bomnpocel 1 3aganust

3ananue Ne 1. B Tpex npobupkax nox 1. latb 0OBsicCHEHHE TTPOBEACHHBIM OIBITAM.
HOMEpaMH HaxOoJATCs pacTBOPHI Tpex coneil: | 2. CoCcTaBUTh ypaBHEHUS peaklni,

XJIOpHJIa aJIFOMHHUS, CyTb(ara HaTpus, MIPOTEKAIOLIUX B IPOOUPKE B MOJIEKYIIIPHOM

kapOoHaTa HaTpus. He monp3ysace ApyruMu | 1 HOHHOM BUAAX.
peaKTUBaMU, ONPEAECIIUTE COCTaB KaXI0H

MPOOUPKH.

AJITOPUTM NpPOBeJieHNs onbITa Ne 2 Bonpocsl 1 3aganus

3amanue Ne 2. Urto mpouzoiiner, eciau 1.Kaxoif ”HAMKATOP JTy4Ille HCTIOIb30BaTh
OXJIAZINTh PAacTBOP KapOoHaTa HATPHUS WIN JUTS OTIpEAeNIEHUs cpenbl pacTBopa? 2.
n00aBUTh K HeMY THapokcu Hatpus? 1.1. CocTaBUTh COOTBETCTBYIOLINE YPaBHEHUS
Hanute B mpobupky 1-2 mit pactBopa XUMHUYECKUX PEAKIUM, B MOJIEKYJIIPHOM U

kapOonata HaTpus. 1.2. OnycTUTh NIPOOHPKY | HOHHOM BHJIAX.
B CTaKaH C O4YEHb XOJIOAHOHN BOAON WK
caerom. 1.3. IIpoBeputh cpemy pacTBopa
TIPH ITOMOIIH KHCJIOTHO-OCHOBHOTO
nHankaTopa. 1.4. Jlo6aBUTH K pacTBOpY




Kap60HaTa HAaTpUd TUAPOKCU HATPUS.

AJITOpUTM npoBeieHus onbiTa Ne 3

Bonpoce! u 3aganus

3anmanue Neo 3. [Ipobnemubrii onbit. 1.1. B
OIIHYy TTPOOHMPKY C paCTBOPOM CyJb(aTa
menau (II) npunTh pacTBOp ruApoOKCHAa
Hatpus. 1.2. Bo BTOpyto mpoOupky ¢
pactBopoM cynbsdata meu (11) mpunute
pactBop kapOonata Hatpus. 1.3. CpaBHUTE
1BeT 00pa3ylomuxcs 0caakos. 1.4.
OOpaTuTh BHIMaHHUE HA BHIIEJICHHE Ta3a B
OJTHOH M3 TIpoOupokK. 1.5. OnpenenuTs,
OTKYJla MOJKET BBIIEISAThCA ATOT raz? 1.6.
IIpoBepuTh KaueCTBEHHBIN COCTAB ra3a
ropsime yanHkoi. 1.7. O0BsSCHUTD
MPOUCXOISIIIEE SBIICHHUE.

1. CocTaBUTH COOTBETCTBYIOILUE YPABHEHUS
XMMHYECKHX PEaKIHi, B MOJIICKYIIPHOM U
HOHHOM BHJaX.

AJiropuTm npoBejaeHusi onbita Ne 4

Bonpocekl 1 3a1anus

3ananue Ne 4. [Ipodaemusbrii onbit. 1.1. K
pacTBOpy XJI0pHaa aJTtOMUHHUS IIPUIUTH
pacTBop KapOOHATa HATPHSL.

1. OOBSCHUTH POUCXOIAIICE SIBJICHUE. 2.
CoCTaBUTh COOTBETCTBYIOLIUE YPABHEHUS
XUMHYECKUX PEAKIUH, B MOJICKYJIIPHOM U

HOHHOM BHUAAX. 3. OTBETUTH HA BOMPOCHL.
s yero B MEAMIIMHCKOM MPAKTUKE
HCTIONB3YIOT PACTBOP MHUTHEBOM COMBI IS
TOJIOCKAHUS TIPH BOCTIATUTENHHBIX
3aboseBanusx ropia? Kakosa poib
ruaponusa B npupoae? Ilouemy pactop
MEIJIa TICHUTCS B BoJe?

BoiBoabI.

1.IIpoananu3upyiite COOTBETCTBUE MOIYYEHHBIX PE3YJIBTATOB TUIIAM ruapoau3a. Cuenaire
COOTBETCTBYIOLIME BBIBOJBI.

2.ChopMynupyiTe BBIBOJBI O 3aBUCUMOCTH THIA THAPOIIN3A U KUCIOTHOCTU CPEIbI PAcTBOpA.

Pa3nes 3.CTtpoeHue u CBOHCTBAa HEOPraHUYECKHUX BelleCTB

IIpakTnyeckoe 3ansaTue Ne6 Kiaccuduxanus, HOMEHKIaTypa 1 XUMUYECKHE (POPMYIIbI
HEOPraHUYECKUX BEILECTBY»

YueOHast neJib: 3aKpENUTh 3HAHUSI, yMEHUS, HABBIKU 1O KJIaccu(UKalui, HOMEHKIATYpe , COCTaBy
HEOPraHMYECKUX BEIIECTB.

AKTyanu3anus 3HaHHWi:

@pOHTaIBHBIN OIIPOC.

1.Uro Takoe okcunei? Kakue ObiBatoT okcuabl? IlouemMy HecoeoOpasyronme OKCHIBI Tak
Ha3bIBatOTCA?

2.Yto Takoe kucnotel? Kakue kucnotel Bel 3Haete? Uto Takoe TpEXOCHOBHAS KUCIOTA?

3.Yto Takoe ocHoBaHusA? UTo Takoe mémoqu?

4. Yro Takoe conu? [IpuBeaure npumepsl CONEH.

S5.I1po6aemubliii Bonpoc. [louemy 1 KUCIOTHI M OCHOBAHUS OOBEAMHSAIOTCS B TPYIITY THIPOKCUIBI?
Yrto y HUX 00IIero ¥ 4eM OHU OTJINYArOTCs?

BrinoJiHeHHe 3a1aHUH 10 BApUAHTAM

Bapuant Ne 1

1. HazoBure coemunenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNO3, CaO, KCI.



2. U3 3apanus Ne 1 Beimummte Gpopmysbl OKCHIOB.

3. CoctaBbTe POpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB /IS ClIeAyromux anemMeHToB: Ca , S, O, Mg.

4. CoctaBbTe (HOpMYIBI CIEAYIONMX coeauHeHwmit: okcua azota (I), rumpokcua Hatpus, cynbdar
Oapust, OKCHUJT MarHusi, XJIOPUJI aTFOMUHHUS.

Bapuant Ne 2

1. Hasosute coemumuenus: BaCl,, H,SiO;, H3PO,; BaO, H,SO; AlICl;,  Ba(OH),,
KNOgY CaCOs, FG(OH)z, Na,O, P,0s

2. U3 3amanus Ne 1 Beimumute GopmMyIibl COJIEH.

3. CoctaBbTe POpMYIIBI BCEX BO3MOKHBIX OKCHJIOB s cienyromux 3memenToB: C, Al N, Fe.

4. CocraBbTe (HOPMYIIBI CACAYIOUINX COCTUHEHUI: (TOPOBOAOPOIHAS KUCIOTA, THAPOKCUA Oapus,
HuTpat meau, okcun xenesa (I1I), okeun kpemuus,

BapuanT Ne 3

1. HasoBure coegunenus: Ba(NO3),, MgO, CO, NaOH, HNO,;, 2ZnO, NaCl,
SOz H,SO4 BaSO,, LiOH, HCI,

2. W3 3aganus Ne | Bemummte GopMysbl KUCIIOT.

3. CoctaBbTe PopMyIIbI BCEX BO3MOXKHBIX OKCHIOB AJis cienyromux snemeHToB: K, Cl, Mg, Ba.

4. CocraBpTe (HOpPMYJBI CHEAYIOMUX COCAUHEHUN: TUIPOKCUI IIMHKA, OKCHJ aTIOMUHUS,
CEpOBOIOPOHAS KUCIIOTA, OKCU] BOJOPO/Ia, HUTPAT MEJIH.

Bapuant Ne 4

1. HazoBure coemunenus: K,0, P203y MgClz, H,SO3 , H3PO4] ‘Na,COg, FG(OH)gznO,
H2804, FGC|3’ Ca(OH)z, NaNO;

2. U3 3ananusa Ne 1 Beinmuimute Gopmysibl OCHOBaHUH.

3. CoctaBbTe POpMYIIBI BCEX BO3MOXKHBIX OKCHIOB IS CIEeAyIOIuX 3eMeHToB: Si, AL, N, Li

4. CocrtaBbTe (POPMYIIBI CICAYIONIUX COCAMHEHUMN: TUIPOKCUI aTtoMHUHUS, okcun yriepoaa (IV),
KapOOHAT KalbILIMsl, OKCU HATPHs, XJIOPOBOJAOPOIHAS] KUCIOTA

IpakTuyeckoe 3anaTueNe7 «CBoiicTBa, cOCTaB, IOJIydeHHE U O€30MIACHOE HCIIOJIb30BAHHE
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEITOBEKaY.

IIpakTnyeckas padora NeS. UnenTnpuxanus HEOPraHM4eCKHX BeIIeCTB

Heaun: C noMoIibo Ka4eCTBEHHBIX PEaKuii Ha HOHBI Paclo3HATh MPEJI0KEHHbIE HEOPTaHUYECKUE
BELIECTBA.

PeaktuBbl: pactBopsl: xyopun kenesa (III), xmopuaa ammonus, cynbdara HaTpus, XJIOPHI
HaTpUs, TUAPOKCU]] HATpHsL, Xylopuaa Oapus, HUTpatT cepedpa, 10%—Hblil pacTBOp poJaHuIa Kalus
KSCN

OmnbiT 1: Hcnonb3ys BbIIaHHBIE PEAaKTHUBBI, IPOBEIUTE XapaKTEPHbIE pEaKLUUU HAa HOHBI U
JIOKQKUTE Ka4eCTBEHHBIN cocTaB xyopua xkenesa (I11).

AJITOPUTM BBINOJHEHHUS JAHHOIO ONbITA

Jlns BBINOJIHEHHWS] JAHHOTO OIbITa COJAEPXKUMOE MPOOUPKM pasjenure Ha aBe npoObl. s
ofpesieNieHusl KaTHOHOB xkene3a Fe+3 mpuneiire B oqny nmpoobupky pomanun kanus KSCN. Uro
HaOmoaete? Jlns ompeneneHus aHuoHoB xjopa Cl - mpuiedite B Apyryro mpoOMpPKY HUTpPAT
cepebpa AgNO3. Urto nabmrogaete? Pe3ynbrarhl onbiTa 3aHECUTE B TAOIUIlY. Y paBHEHUS PEaKIIU
3alUIIMTE B MOJIEKYJISIPHOM, ITOJIHOW MOHHOW M COKpAIllEeHHON HOHHOH (opmax.

OmnbiT 2. B Tpex npoHymepoBaHHBIX npoOupkax (1, 2, 3) maHbl BemiecTBa: XJOpPUA aMMOHUS,
XJIOpuA Hatpus, cynbdar HaTpus. C MOMOIIbI0 KAaUeCTBEHHBIX PEAKIMH Ha MOHBI PAacMoO3HalTe, B
KaKoW 13 MPOOUPOK HAXOSATCS JaHHBIE BELIECTBA.

AJITOPUTM BBITIOJHEHHUS JAHHOIO ONbITA:

J171s BBIMIOJIHEHUSI TAHHOTO OIBITAa COAEPKMMOE KaKJO0W MPOHYMEPOBAHHOM MPOOUPKU pa3enuTh
Ha Tpu npoObl. s ompexneneHus XJIOpHIAa aMMOHHS HEOOXOIUMO TMPOBECTH KaueCTBEHHYIO
peakuyio Ha MOH aMMOHHS - B TpU MPOObI MPMIUTH PACTBOP THAPOKCHAA HATpus, HarpeTh B


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

IaMeHu cnupToBkU. Yto HaOmomaere? s ompeneneHust cyiabdara HATpUs HEOOXOIUMO
MIPOBECTH KAYECTBEHHYIO PEaKIMIO Ha Cyib(paT-HOH - B JIB€ MPOOBI MPUIUTH PAaCTBOP XJIOpHIA
O6apus. Uro naGmomaere? s MOATBEP)KICHHSA, YTO B TPETbed MPOOMpPKE HAXOAMTCS XJIIOPHI
HATpUs, TPOBEIUTE KAUECTBEHHYIO PEaKIMIO Ha XJIOPHUI-UOH — J00aBbTE pacTBOpP HUTpaATa cepedpa.
Uro nabmogaere? Pesynbrarhl ombiTa 3aHecuTe B TaOnMIly. YpaBHEHHs peakiMid 3amHIIUTE B
MOJICKYJIIPHOM, MOJTHOM MOHHOW W COKPAIICHHOW HOHHOM (hopMax.

BriBoj k paGore:

Pasznean 4. CTpoeHue U CBOICTBA OPraHN4YecKUX BelIeCTB

IIpakTnyeckoe 3anaTHe Ne9. IlpakTmueckoe 3ansitue Ne9. «XMMHMUECKOE CTPOECHHME Kak
MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJE COTJIaCHO HMX BaJeHTHOCTH (M30MEpbI, TOMOJIOTH),
HOMEHKJIaTypa OpPraHUYECKUX COEAMHEHUN OTHEJIbHBIX KJIACCOB,  COCTaBJIEHUE IOJHBIX U
COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTIEJIbHBIX KJIACCOB.

Hesb: 3aKpenuTh YMEHHS Ha COCTABJICHHME IOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (HOpMyT
OpPraHWYECKUX BEILECTB OTACIIbHBIX KJIACCOB, IOHATHS U30MEPBI, TOMOJIOTH, HAa3bIBATh BEILIECTBA IO
HomeHknatypelUPAC.

Bapuant nepsblii. V3 npeioxkeHHOTO MepedHs BhIOEpUTE J1Ba BEIIECTBA, KOTOPHIC SBISIOTCS
uzomepamu: 1) 3-MeTmirekcen-1; 2) rekcen-2; 3) MeTHIIIUKIOreKcaH; 4) rekcaauen-1,5; 5) rekcax;
6) METUIIOCH30J1.

Bapuaunt BTopoii. 13 npeayioxkeHHOro nepedHsi BRIOEPUTE JBa BEIIECTBA, B MOJIEKYJAaX KOTOPBIX
MPUCYTCTBYET JBOWHAs CBS3b MEXIY aTOMaMH yriepojaa M Kuciopopa:l) meraHon; 2) ykcycHas
kucioTa; 3) penon; 4) rmiepun; S) aleTox;

Bapuant Tpermii. V3 mpenioxkeHHOro mepeyHsi BbIOEpUTE JBa BEIIECTBA, KOTOPBIEC SIBISIOTCS
romosioramu neHtana: 1) C3Hg; 2) CsHio; 3) C4Hs; 4) C4H1o; 5) CeHe.

BoiBoa mo padore.

IpakTnyeckoe 3ansaTueNel(0«CBolicTBa OpPraHMYECKUX COCIUHEHUN OTACJIbHBIX KJIACCOB,
COCTaBJICHUE YPAaBHEHUN XUMHUYECKUX PEAKIIUN C yYaCTUEM OPraHMYECKUX BEIIECTB HA OCHOBAHUU
MX COCTaBa U CTPOCHUS».

Henanb: 3akpenuTh CBOMCTBA OPraHMYECKUX BEIIECTB HA OCHOBAHUH UX COCTaBa M CTPOCHUSI.
Bapuant nepsBblii. 13 mpenioeHHOro TMepedHs BEIIeCTB BHIOEPUTE BCe CBOMCTBA, KOTOPHIC
XapaKTepHbl Kak JUIs (eHosa, TaKk U JUIsl YKCycHOM kuciotel: 1) OGeciiBeurBaeT OpOMHYIO BOAY;
2) BzaumogeiictByeT co menodamu; 3) BiammopeiictByer ¢ kammem; 4) Berymaer B peakiiuio
srepudukanun; 5) OKUCIAeTCS IEPMaHTaHATOM KaJIusl.

Bapuant BTopoii. /3 mnpeanokeHHOro TiepeuHs BBIOGPHTE BCE BEIIECTBA, C KAXKIBIM W3
KOTOPBIX B3aUMOJIEHCTBYeT TmeHTaH: 1) xjop (cBer); 2) KMnO, (p-p); 3) Opomuast BoAa;
4) KOH (p-p); 5) xucmopon (t).

Bapuant Tpermit. M3  mpemiokeHHOTO — MEpedyHs  BhIOEpUTE  BCE  BENIECTBA, KaXKAOE U3
KOTOPBIX B3aUMOJICHCTBYeT ¢  ykcycHoM  kuciortoir: 1)  NaOH  (p-p); 2) Na,COs(p-p);
3) C¢Hg; 4) CH30H; 5) Cu(OH)s.

BriBoa mo padore.

IIpakTnyeckoe 3anstue Nell. «CocTaBieHHE CXE€M PEAaKLMH(B TOM 4YHUCIE MO IPEIIOKESHHBIM
IENIOYKaM IPEBPAICHHI), XapaKTePU3YIONIMX XHMHYCCKHE CBOWCTBA OPraHUYECKUX  COCAMHEHUM
OTJIEJBHBIX KJIACCOB, CHOCOOBI MX MOJIYyYCHHs ¥ Ha3BaHUE OPraHMYECKUX COCAMHCHUH MO TPUBHAIBHOMN MU
MeXIyHapoIHOU cuctemMatudeckoit HomeHkiIarype [UPACH.

Henp padoThl: 3aKpEeNUTh 3HAHUS O B3aWMOJEWCTBUHU KIJIACCOB OPTaHWYECKMX BEIIECTB MEXAy co0oil Ha
OCHOBaHUHM XUMHYECKHUX CBOHCTB M CITOCOOAX MOTYYECHHUS.

BapuanT nepBbiii
1.0cymecTBUTh npeBpamenue BemecTB: CH4 - X — Y — C6H5NO2



Ormpezienute, KaKue U3 yKa3aHHBIX BELIECTB SIBJSIIOTCS BellecTBaMu X U Y, Ha3BaTh UX 110 HOMEHKJIATYpe
IUPAC: 1) xnop6ensou; 2) 6ensoir; 3) aneruicH; 4) alleToH; 5) rekcaH.
2.0CyIIecTBUTH MPEBPAIICHNE BEIICCTB:

X Y
C,Hs0OH — C,H5COOC,Hs — CoHsCOONa.
Onpenenure, Kakue M3 YKa3aHHBIX BEILECTB SBJISIIOTCA BewmlecTBaMM X M Y, Ha3BaTh MX IO
HOMEHKJIaType IUPAC:
1) C,HsCOOH; 2) C,Hs0H; 3) NaOH; 4) Na;SO4; 5) Na
Bapuanr BTOpoi
1.0cymiecTBUTh MpEeBpAILICHUS BEIIECTB:

H,SO,, t

CH2=CH2 — X — Y — C2H5-O-C2H5

Omnpenenure, Kakue U3 yKa3aHHBIX BEILECTB ABJIIOTCA BellecTBaMU X U Y, Ha3BaTh UX I10 HOMEHKIIATYpeE

IUPAC: 1) CHs;-CH,-OH,; 2) CH,CI-CH,CI; 3) CHs;-CHjs; 4) C.Hy;
5) CH;CH,Br.

2.0cymecTBUTb IIPEBpALCHUS BEIIIECTB!

CH30H

yYKCyCHas KHCII0Ta — X — TJIALUH — Y

Omnpenenure, Kakue M yKa3aHHBIX BELICCTB SBJSIOTCS BellecTBaMM X U Y, Ha3BaTh MX IO HOMEHKIAType

IUPAC: 1)  xJopykcycHass  KHCIIOTa; 2)  amerar  HATpWHs, 3)  amerunes;

4) MeTHIIOBBIN 3(hUp YKCYCHOH KHCIIOTBI; 5) METHIIOBBIN 3(h)Up aMUHOYKCYCHOW KUCIIOTHI.
BriBoa nmo padore.

IIpakTnueckoe 3anaTueNel2. «llonyueHue STUICHA U H3yYEHHE €TO CBOMCTBY.

Pe3yabTaT 00yuenusi. Y CTaHaBIMBATh 3aBUCUMOCTh (PHU3UKO-XUMHUECKUX CBOMCTB OPTaHMUECKUX BEIIECTB
ot crpoerus monekyn. Oomue xommereru OK 01, OK 02 OK 04

1. Bompocs! i momycKka K MpakTHIecKoi padore: a) chopMymupyiTe 1eNb TIaHNPyeMOTo SKCIIEPHMEHTa;
0) oOBsICHWTE, K KAaKOMY KJIacCy OPTraHMYECKHX BEIIECTB OTHOCHUTCS JTHIIEH; B) OOBSICHHUTE, KaKUMHU
XUMHUYECKUMHU CBOWMCTBAMHU 0O0JIaJal0T BEIECTBA JAHHOTO KJlacca, KaKHUe KaueCTBCHHBIC PEaKIUU JJIS MX
00HapyXeHHsI UCIIOJIBb3YIOTCS; T') OOBACHUTE, KAaK MOXKHO ITOJIyYUTh BEIECTBA JJAHHOTO KJacca COCIMHEHHH
B 1a00paTOPHBIX YCIOBUSIX; 1) OOBSACHUTE, U3 YE€ro COCTOUT MPUOOP JUIS MOTYUYCHHUS Ta30B; €) IepeUnCIInTe
OCHOBHBIE aCHEKTbl COOJIONEHHs TeXHUKM Oe3omacHocTH mnpu padore ¢ JIBXK (stmioBblil cnumprt),
arpecCUBHBIMH peareHTamMu (KOHLIGHTPUPOBAHHAs CEpHAasi KHCIIOTa), HarpeBaTeNbHBIMH IpubOpamMu
(ciupTOBKAa).

2. IIpoBeneHue ONBLITOB

Oo0opynoBaHue U NOCYAA PeakTupbl
1. CrexyisHHBIC TPOOUPKHU 1. KonnearpupoBanusiii pactsop H,SO,
2. ITaTuB s mpoOHUPoOK 2. DTWIOBHIN CIUPT
3. CriupTOoBKa 3. PactBop KMnO,
4. Crinukn 4. bpomHuas Bojia
5. Ilecok

AJITOpUTM npoBeieHns onbiTa Ne 1 Bonpocel u 3aganust

1. Tomy4uuTsh THIEH AeTHApaTaliel 3TUIIoBoro crupra, | 1.Yrto npoucxoaut B npodupke? YUto
00HAPYXHUTh €T0, U3YIHUTh €T0 CBOWCTBA. HabOmonaeTe?
1.1. B npoOupky HanuTh 2—3 MJI 3THIIOBOTO CIUPTA U 2.K xakoMy THITy XUMHUYECKHX pEeaKkIni
OCTOPOXHO 100aBUTH 6—9 MJI KOHLEHTPUPOBAHHOM OTHOCSTCS 3TH npoueccel? Kak
CEPHOU KHCIIOTHL. 3aT€M BCHITIATH HEMHOTO Ha3BIBAIOTCS?




MPOKAJIEHHOTO MecKa (MECOK MM MEJIKHE KyCOUKH 3.Kak meHseTcs okpacka pacTBOpOB?
MEM3bl BBOJAT Ul TOTO, YTOOBI IPEAOTBPaTUTh TOIukH | [Touemy?

XKHUJIKOCTHU TPH KUIICHUH ). 3aKpBITh MPOOUPKY MpoOkoil | 4.KakuMm mimamMenem ropur 3TuiieH?

C Ta300TBOAHOM TPYOKOIi, 3aKpEIUTh €€ B IITATHBE U [Touemy?

OCTOPOYKHO HATrPETh COACPKUMOE IPOOHpKH (prc.1) 5.CocTaBUTh ypaBHEHUS MPOTEKAIOIINX
IIPOLIECCOB.

CyHsOH CyHy
H,SO, \\
(xomHIr.) '

=

Bry (p-p) KMnOy (p-p)
C,H.OH = C,H, + H,0

Mpnbop Ana nonyyeHns 3TuneHa

1.2. OcTOopOKHO, PABHOMEPHO HarpeTh CMECh.

1.3. B npyryto npoOupky Hajeite 2—3 M
pa30aBICHHOTO pacTBOpa IIEPMaHraHaTa Kaus, 1
MPOITyCTHTE Yepe3 Hero Tas.

1.4. B TpeTbto poOUpKy HATHUTE 2—3 MJI OPOMHOIA
BO/JIBI, OITyCTHTh Ta300TBOJHYIO TPYOKY /10 JHA 3TOM
MPOOHPKH U TIPOIYCTUTH Yepe3 OpOMHYIO BOIY
BBIJEJIAIOIINNICS Ia3.

1.5.BeIHYTh ra300TBOIHYIO TPYOKY M3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOIKEUb
BBLICIISIONIMIACS Ta3 (puc.2).

C:H;OH (aTmio-
BBI¥ CIIMIPT)

H.SO,

3. O0pab6oTKka pe3yJbTaTOB ONLITOB

1.Ilpoananu3upoBaTh COOTBETCTBHE MOJYYCHHBIX pE3YyJIbTaTOB CIIOCO0AM IOJTYYEHHs] HeTpeaeIbHBIX
YIIJIEBOIOPOJIOB psijia 3THIIeHA (ankeHoB). Cenars cOOTBETCTBYIOMINH BbIBOA. 2.CHOpPMYINPOBATh BBIBOJ O
(U3HKO-XMMHUUECKHX CBOMCTBaX 3THICHA. 3.C(hopMyIHpOBaTh BBIBOJ O CIIOCO0aX OOHAPYKEHHUS STHIICHA.

IIpakTuyeckoe 3ansitueNel3. «MneHTudukamus OpPraHUYECKUX COCAUHEHUN  OTAEIBHBIX

KJI1aCCOB»
Henpr paboThbl: 3akpenuTh 3HaHUS 00 MICHTHOUKALMK HW3YyYCHHBIX OpPraHMYECKUX COCIUHEHH,

COBEPIIICHCTBOBATh YMEHUS PElIaTh SKCIIEPUMECHTAIbHBIC 3a]Ia4H.
[Ipennaraemas paboTa OXBaThIBAE€T KUCIOPOJOCOJCPKAIINE COSAUHEHUS: CIUPTHI, aNbJETHU/IbI, KUCIOTHI ,
YIJIEBOABL.

1.C noMoI1Ipi0 XapaKTePHBIX PEAKIMIA paclO3HANWTE, B KAKOW M3 MPOOUPOK HAXOATCS BOJIHBIC PACTBOPHIL: a)
3TaHoJAa; 0)yKCYCHOU KUCIIOTHI; B TITFOKO3BI; T)IJIUIIEPHHA



2. C noMoIpio XapaKTepHBIX PEaKIUi pacro3HaiTe, B KaKOH M3 MPOOUPOK HAXOJSATCS BOJTHBIE PACTBOPBI:
a)deHosa; 0)riuieprHa; B)hopMabIeruia; I) rIFOKO3bIL.

3. C noMoIIpio XapakTepHBIX PEaKIUi paclo3HaiTe, B KaKOH M3 MPOOUPOK HAXOIATCS BOAHBIC PACTBOPBI:
a)TTHUIEepUH; 0) paCTUTEIBHOE MaJIO; B) MAIIMHHOE MACIIO, MOTydeHHOEe U3 He(TH;

T')caxapHbIi CHPOIL.

4. PacmozHaiiTe ¢ MOMOIIBIO OJAHOTO M TOTO € PEaKTHUBa, B KaKOW M3 MPOOMPOK HAXOIATCS BOTHBIC
pacTBOpEL: a) peHoATa HATpus; 0)3THiIaTa HATPHS, B)alleTaTa HATPH; T') KapOoHaTa HATPHS.

5. Pacmo3naiiTe ¢ MOMOIIBIO OJHOTO M TOTO K€ PEaKTHBA, B KaKOH W3 MPOOMPOK HAXOMASATCS BOAHBIC
pacTBOPHI: a)MbIIa; 0)0eKa; B)COIBIL.

6.Mcrionb3yst onHY W Ty)KE€ peaklHio, HO Pa3Hble yCIOBUS €€ MpOTEKaHUs, paclo3HalTe, B Kakol U3 TPEX
NpoOUPOK HAXOTCS paCTBOPHL: a)ruiepuHa; 0)hopmanuna; B) Oenka.

7.JlokaxuTe ONMBITHBIM IyTeM, 4TO KapTodeiab U Oeblid XJ1e0 copepkaT KpaxMmal, a CIeaoe 10JI0KO
— TJIIOKO3Y.

Odopmute oTuer, 3aMOTHUB TAOJIHILY:

Yro genanu Yro Habmromamn BriBoabl

BeiBOa:

Pa3nean. 5. Kuneruyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peaxkuuit

IIpakTnyeckoe 3anaTHe Nel4 «CKopoCcTh XMMHUUECKUX PEAKLIUNA U XUMUYECKOE PABHOBECHE.
Hesab padoTbl. V3ydeHue BAMSHUS pa3iuyHbIX (PAKTOPOB HA MPOTEKAHWE XMMHUYECKHX PEaKLIUH,
000CHOBAaHHME UW3MEHEHHUS CKOPOCTHM TEUYEHHMs XHUMHYECKMX pEaKLHuil, HX 0OpaTUMOCTH.
Ocob6enHoctu xuMuueckoro pasHoBecus. Oomme komrnerennuu OK 01, OK 02

OOopynoBaHMe W peaKTHUBBI: IITaTUB C IPOOUPKAMHU, 3aXKHUM i1 IPOOUPOK, FOpeIiKa, PaCTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pacTtBOpsl iHoma M Kpaxmana, KpUCTAUIMYECKUN
dbenondranens.

ITopsinok BbINOJIHEHHUS PadOThI

OmnbIT 1. BnusHue KOHIEHTpAaMK pearupyolux BEIECTB HA XUMUYECKOE PABHOBECHE

B stoMm ombiTe m3ydaerca oOpatumasi peakuus Mexay pactBopamu xyopunaa xenesa(lll) FeCl3 u
ponanuga kanmuss KCNS. PactBop mnpuoOperaer KpacHYIO OKpacKy BCIEICTBHE 0Opa3oBaHUs
ponanmnaa xene3a(lll) Fe(CNS)3. [To n3aMeHeHNI0O THTEHCUBHOCTH OKPAIIIMBAHKS PACTBOPA MOXHO
c/enath BbIBOJ 00 M3MeHeHuu KoHueHTpauuu Fe(CNS)3, a, 3HauuT, 1 O CMEIIEHUH PaBHOBECHS
00paTuMOro mpoiiecca.

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

2 JloBenute OOBEM TMOJYYEHHOI'O pacTBOpa MNpuUONM3UTENbHO 10 2/3 mpobupku. JIErkum
B30aJThIBAHWEM IIEpeMellaiiTe pacTBOpP 10 OAHOPOJHOTO OKpAlllMBAHHSA W DA3AEIUTE €ro Ha
YeThIpe MPOOHPKH.

3 B oany u3 mpoOupok mo kamisaMm no6aBbTe pactBop FeCl3, Bo BTOpyro — pactBop KCNS, B
TPETbI0 — HECKOJbKO Mukpommnarened kpucraumueckoro KCI no0 mnosBieHuss BUAMMBIX
U3MEHEHUH. VI3MeHeHe HHTEeHCUBHOCTH OKpAalllMBaHUs PACTBOPOB JIETKO 3aMETUTh CPaBHEHUEM C
OKpacKoil pacTBopa B 4eTBEPTON MpoOUpKe.

4 PesynbTaThl HAOIIOIEHUN 3aHECUTE B TAOTHUITY

Ne JloGaBsieMblil peareHT N3MeHeHne THTEHCUBHOCTH Hamnpasnenue
OKpallMBaHUs PacTBOpa CMEILEHUS] PABHOBECUS

1 FeClI3

2 KCNS
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5. 3anummte ypaBHeHue peakuuu Mmexay FeCI3 m KCNS, cocraBbTe BBIPaKEHUE KOHCTAHTHI
paBHOBECHsI 3TOW peakuuu. B BbIBoJax oTMEThTE, B KAKOM HalpaBJIEHUM CMEIIAETCSl paBHOBECHE
Py YBETUYEHUH KOHLEHTpanuii ucxomneix BemiecTB? IlpomyktoB? [laiite oOBsicHEHUE 3TOMY
SBJICHUIO C TOUYKHU 3peHus npuHuuna Jle [arense. Bauser nu n3MeHeHue 1aBieHUs Ha CMELIEHUE
paBHOBECHSI B HCCIIENYEMON cucteme?

OmnbIT 2. BausiHue cpebl Ha CMELEHHE XMMUYECKOTO paBHOBECHUS

1 B npoOupky nomecrure 5-6 xanens pacrsopa K2Cr207.

2 K aToMy pacTBOpY MO KaIuisiM JOOaBIIssTe KOHLIEHTPUPOBAHHbIN pacTBOP LIENOYN U HAOI0AaliTe
MU3MEHEHUE OKPACKH.

3 Korga pactBop CTaHeT KENThIM, 100aBbTE M0 KaIUIIM KOHLEHTPUPOBAHHYIO CEPHYIO KUCIIOTY U
Ha0JII0 /1Al TE MOSBIECHUE OPAHKEBOI OKPACKHU.

OnbIT MOXHO HMOBTOPATh HECKOJbKO pa3. ChenaiiTe BBIBOJ O BJIMSHUM KUCJIOTHOCTH Cpelbl Ha
YCTOMYMBOCTh XpOMaT- U OUXpOMaT-HOHOB.

OmnsiT 3. BiusHue Temneparypsl Ha XUMHUECKOE PaBHOBECHE

[Ipu B3auMoOzEWCTBMU HoOIa € KpaxMmajoM O0pa3yeTcss CHHEE BEHIECTBO CIIOKHOTO COCTaBa
(Momokpaxmain) Hoa + Kpaxmall < HoJoKpaxmall

1. B opo6bupKky Hajsente 3—4 MJ pacTBOpPa KpaxMmaJsa MU Jo6aBbTe 2—3
KalJju pacTBopa Hoza (EO IOSABJIEHUSA CHHEU OKpaCKH).

2. Harpeiite npobupky u HaOIromaliTe M3MEHEHHE OKpaIIMBaHUs pacTBopa. OxiaguTe mpoOHpKy
BOJIOM, OTMETHTE NPOUCXOAIINE U3MEHEHUS.

3.Cnenaiire BeiBOa 0 TeruioBoM 3 dekre AH peakumm obpazoBaHus HogokpaxMmana. DK30- WU
SH/I0TEPMHUECKUM sBJIsIeTCs: 3TOT nporecc? Jlaiite o0bsICHEHHE 3TOMY SBJICHHUIO C TOUYKH 3pEHUS
npunuuna Jle-Illarense

3aganus

1.Bo CKOIBKO pa3 yBEIUYHUTCSI CKOPOCTh PEAKIINH B3aMMOJICHCTBHSI BOIOpOIa U Opoma

H2 (r) + Br2 (r) 2HBr (1), ecriu KOHIIEHTpAIIMH UCXOIHBIX BEIIECTB YBEIUYUTH B 2 paza?

2 Konnenrpauuu NO u 02, obpazyrommx NO2, O6sum coorBercTBeHHO paBHbl 0,03 m 0,05
MoJIb/M3. YUeMy paBHA CKOPOCTh peakiuu?

3.Bo ckoybKO pa3 yBEIMYHUTCS CKOPOCTh pEaKIMH, €ClIi TeMmreparypa moBbeicwiiack Ha 30°, a
TeMIepaTypHbIi kodddunrent pasen 3?

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOPOB pa3IMYHbBIX BUAOB KOHIICHTPALIMI
Hean: OBnageHne HaBbIKAMU MPUTOTOBJIEHUS PACTBOPOB OIPEACICHHOW KOHLEHTpALUHU, C
coOII0IeHHEM MTPaBUJI TEXHUKU 0€3011aCHOCTH.
ObopynoBanme: Xnopun Hatpus (NaCl), 60% KoOHIEHpHpOBaHHAsi CepHas  KHUCIOTa,
JTUCTUJUTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koJioa (100mur).
Teoperuvyeckue 0CHOBbI

PacTBOp — romorenHast cucrema, CoCTOAIIAsl U3 PACTBOPEHHOI'O BEIIECTBA U PACTBOPUTEIIS.

[Ipu pemiennu 3a1a4 Moib3yr0TCs HOpMyIaMu:

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

mP-Pa=m P.B. + m H,O

m P-PA — macca pactBopa, T.

m P.B. — macca pacTBOpEHHOTr0 BEIIECTBA, T.

m H,O — Macca Bogpl, T.

WP.B. - maccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA.

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

Hanpumep: Omnpenenute MaccoBylO JOJIO0 pPacTBOPEHHOro BemiectBa, eciau 10 r ero
coaepxutcs B 100 r pactBopa. Kakast Macca BOABI COJIEPKHUTCS B PAaCTBOPE.

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



Haritu: W P.B.; m H,O

Pewrenne:

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

2. mH20 = mp-pa — mp.B.; mH20 = 100 —-10=90T1

Ortser: 0,1; 90 .

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

1.IlpuroroBienue 2% pactBopa COIH.

B3BecbTe B OrOKCe 2r XJI0pUa HATPUS M NEPECHINIBTE Yepe3 BOPOHKY B KoyiOy Ha 100mut.
3areM B kK0JIOy 100aBbTE BOJBI 10 METKH. [lomyueHHsIil pacTBOp nMeeT 2% koHneHrpauio NaCl B
100r pactBopa niu 0,02 maccoByro goo NaCl B 100r pactBopa.

2. Ilpurotosnenue 100 ma 10% pacTBOpa cepHOIl KUCTOTHI.

PactBop rorosar u3 60% KOHUEHTPUPOBAHHOI'O PACTBOPA CEPHOM KHMCIIOTHI INIOTHOCTHIO 1,5
r/mit. J{ns aToro men3ypkoii ormMepstroT 11 vt 60% KOHLIETpUPOBAHHON CEPHOI KUCIOTHI U MEPHBIM
numuHApoM 100-11=99 Mn Boasl. Bony BeUIMBaOT B KOJOY, a 3aTeM J00aBIISIOT U3 MEH3YPKH
kucnoty. [lonyuennstit pactBop conepxut 0,1 maccoByto gomo HySO4.

KoHnTpoJibHBIE BOIPOCHI

1. Yro Takoe pacTBOpHI?

2.13 gero ckiaabIBaeTCs Macca pactpopa?

3. Kak onpenensiercst MaccoBasi 10J1s1 paCTBOPEHHOT'O BEILIECTBA B pacTBOpe?

4. Kak npurotoButh10% pactBop menoun NaOH? Kakas macca NaOH u Boabl conepxutcs
B TaKOM pacTBope?

6. [IpumepbI OLIEHOYHBIX CPEICTB ISl MPOBEeHHUs IPOMEKYTOYHOH aTTecTaAlluu

6.1. KonTposibHbie padoThI 0 pa3aesam.
KonTposbnas padora Nel
Pazgen 2. Xumnueckue peakuuu. «XUMHYECKHEe PeaKImn».
3aganue 1. Tect ¢ BbIOOPOM 0IHOTO BEPHOI0 OTBETA
1.0 npocToM BelecTBe, a He 0 XUMHUYECKOM 3JIEMEHTE KUCIIOPOJIE UJIET peub B BhIPAKECHUMU:
A) BCEM JKHBBIM CYLIECTBaM JUIsl IbIXaHUs1 HEOOXOUM KUCIOPOJ;
b) kucnopoa BXOAUT B COCTaB IJIMHBI U [1ECKA;
B) kucnopos BXOIUT B COCTaB BOJIBI;
') KucIopo1 BXOAUT B COCTaB OKCH/JIOB;
2. uIbTPOBAHUEM MOKHO Pa3/ICIUTh CMECh, COCTOSIIIYIO:
A) U3 BOABI U caxapa;
b) u3 GeH3uHa u BOJbI;
B) u3 pactutenbHOro Macia 1 BOJbI;
I') U3 ruHBI 1 BOJIBI
3. ®usnyeckoe ABJICHHE — ITO!
A) T'openue cBeun;
b) nouepHeHne MeTHOM MIIACTUHBI TPU HArPEBaHUU Ha OTHE;
B) 3amep3anue BonbI;
I') nporyxanue siiina;
4. CtakaH, TBO3/lb, JIOXKKa, TPOOUPKA OTHOCSTCS K:
A) BeniecTBam;
b) ¢pusnueckum sBneHUsM;
B) ¢pusnueckum Tenam;
') XUMUYECKUM SIBIICHUSIM
5. Ci10:kHO€ BelecTBO — 3TO:
A) Bogopop,
b) consanas xucnora;
B) cepa;
I') kucnopo;



6.0THOCHTEIbHAS MOJIEKYJISIpHAS Macca HanOOJIbIIas y BeIecTBa ¢ GOpMYIIoii:
A) NHz;
b) N2Os;
B) NO2;
I') NaNOsg;
7. 3anucek 4N, o3Hayaer:
A) 2 MoneKybl a30Ta;
b) 4 monekynsr a3ota;
B) 6 atromoB a3ora;
I') 8 atomoB a3ora;
8.Cepa nposBiisieT HauOOJIBIIYIO BaJICHTHOCTh B COEAMHEHUH € (POPMYIIOiL:
A) H,S:;
b) SO,;
B) SOg;
F) Na,S;
9.MaccoBas nosst Kuciaopoaa B cyibdare Hatpusi Nay;SO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Bogopo/1 KOJIMYeCTBOM BEIIECTBA 5 MOJIb (H.Y.) 3aHUMAaeT 00BEM:
A) 11,2 m;
b) 112
B) 89,6 i;
') 22,4
11.®opMynbl OCHOBHOTO OKCHAA, KUCIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCaHBI
110]T HOMEPOM:
A) CaO, CO, ,HCI, NaCl;
b) CuO, SiO; ,NaNO; , Mq(OH)y;
B) FeO, Zn0O, ZnCl, ,HClI;
F)BaO, SO;, FeSO, ,H3PO,.
12. PacrmpeneneHue 3JIEKTPOHOB IO YPOBHSIM aToMa BbIpaXeHO psjaoMm uucen 2,8,2. Kakomy
XUMHYECKOMY DJIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemuuto;
B) xucnopony;
I') yrnepony.
13. Kucnopona B 1a6opaTopuu MOXKHO MOJIYUUTh:
A) pa3inoxeHueM MepoKCHIa BOIOPOIa;
b) paznoxeHnuem xjaopara Kanus;
B) paznoxxeHueM nepmMaHraHaTa Kajius;
I') Bcemu nepevnciIeHHbIMU CIOCO0aMHU
14.0Oxcun dpocdopa (V) pearupyer c:
A) Hatpuewm;
b) oxcunom cepsi (IV);
B) cepHoii kucnoToi;
I') runpokcuiom HaTpus
3apanme 2. Ilpu ropenun 46,5 v dochopa obpazoBancs oxcua docdopa(V). Berumcoure ero
maccy.
3ananme 3. PacctaBbTe K03(h(PpULIMEHTHI B ypaBHEHUX pPEAKLUi, YKaXKUTE TUIT PEeaKIUH:
1. FeCl, + Cl, — FeCl3; 2. A|(OH)3 — AlLO3; + H,O; 3. FeCl; + NaOH — NaCl +
Fe(OH)3



Bamanue 4. Hanummre ypaBHEHUS peakiuii, ¢ IOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBHTH
creayiomue mpesparienus. PaccraBete Koddduuumentel. Fe,O3— Fep, (SO4)3—
FE(OH)g - Fe203

3aganne 5. CocTaBbTe JIEKTPOHHYIO U TpapuUeCKy0 (GOpMyITy IS XUMHUYCCKOTO DIIEMEHTA 10

HOMepoMm 13.

KonTpoubnas pabora Ne2
Pa3znean 3. CTpoeHue U CBOIiCTBA HEOPraHM4YeCKHX BemecTB. «CBOWCTBA HEOPTraHUYECKUX
BelIeCTB)»
Bapuantl

1. Bemmucatp U3 CHCKa BEIIECTB OKCHJIBI, OCHOBAHWSI, KUCIIOTHI , COJU M Ha3BaTh uX: HySO4
, Cu(OH),,K3P0,4, Ca0,

2. CocraButh GopMynbl coeanHeHwmii: a) okcuna yriepona( II) ,0) rumpokcuma menu, B)
XJIOPOBOAOPOTHON KHUCIIOTHI, T') Cylib(aTa HATpUs

3. Hanucatp ypaBHeHust xumuueckux peakuuid: a) HoSO4 + Mg; 6) Na,O + HBr; B) SO, +
CaO; r)CaCO3 + HCI; nm) AICl3 + AgNO3 .Vka3zaTh Ha3BaHHS IPOTYKTOB PEAKIUH.

4. 3anauya. Kakas macca HaTpusi moTpedyercs Il peaklud B3auMOJICHCTBUA ¢ 16 T cepwl,
€CJIU B pe3ylibTaTe peakuuu oOpa3oBaiics cynbhua HaTpus?

5. Ocy1ecTBUTh NEPEXObl: KATMH— OKCHJI KaJlusi— THJIPOKCH]I KaJaus — cysb(ar Kanus
Bapuanr 2

1.Brinucath U3 CIUCKa BEIIECTB OKCUIbI, OCHOBAHMS, KUCIOTHI , COJIU U Ha3BaTh ux: NaOH
, H3PO4, SO, , CaC03

2. CocraBuTh (hopmynbl coenmuHeHui: a) okcuaa azora ( IV) ,0) rumpokcunma kamus, B)
XJIOpUJa HaTpus, T) cynbduaa dapus

3. Hanmcatp ypaBHenus xumudecknx peakuuit: a) HCI + K; 6) KoO + HBr; B) CaCOg3 +
H,SO4; 1) CO; + CaO; n) Ba(OH), + SiO; .Yka3aTh Ha3BaHUs MPOAYKTOB PEAKIIHH.

4. Beruncnute 00beM ra3000pa3HOTo XJIOpa, KOTOPBIM BCTYIUT B PEAKIIMIO C HATPUEM, IS
nosydyenus 11,7 r xsuopuna HaTpusi.

5. OCyIleCTBUTH INIepexXOXbl: cepa— okcunx cepsl (IV) —cepHucras
KHNCJO0Ta —CYJIbdUuT HATPUSA

KonTpoubnas padora Ne3
Pasnen 4. Crpoenne u cBoiicTBa opranuveckux BemecTB. «CTpoeHHe M CBOMCTBa
OPraHNU4YeCKHX BelecTB»
1. Tun XuMHYECKON CBSI3U MEXKIYy aToMaMH yriepoia B MOJEKYJe BElecTB, (GOopMysbl KOTOPHIX
C3H4 )51 CH4
A) OnuHapHas U JBOMHAs;
b) JIBoiiHas u oguHapHas;
B) Tpoiinas u nBoiiHas;
I') Tpoiinas u oguHapHasi.
2. O6mas ¢popmyna CnH2n cooTBeTcTBYET:
A) AnkaHawm;
b) Ankenaw;
B) Ankwuna;
I') Apenawm;
J) LuknoankaHnam.
3. MonekymnsipHas popmMysia yrieBoIopo/ia ¢ OTHOCHTEIBHOH IIIOTHOCTHIO 110 BOJOPOY paBHa 28:
A) C4Hyo;
b) C4Hg;
B) C4Hs;
F) CsHg;
J1) C3He.



4. BemectBa, popmynst kotopeix CHy; = CH, u CH; = CH — CH;, — CHjs, siBasitoTCs:
A) BemecTBamu pa3HbIX KJIACCOB;
b) l'omonoramu;
B) Uzomepamu;
I') OnHuM U TeM e BelIeCTBOM.
5. YeraHoBuTe COOTBETCTBHE.

DopmyJia COeTMHEHHS Kiacc coenunenns
A. C7H3sCOOH 1. AnkaHsl
Bb. C¢Hs 2. AJIKeHbI
B. HCHO 3. AJIKUHBI
I'. C,H;OH 4. ApeHbl
. CsHyg 5. ANIBIETrUabI
E.CH, 6. Kap6oHOBBIE KHCIOTHI
K.C3Hy 7. CuupThI

6. lonoaHuTth. Peakuus nerupupoBanus — 3To....

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

8. KomnyecTBo BemecTBa 3tana maccoit 1,6 T paBHo: A. 1,5 monb. b. 1 moinb. B. 0,05 mons. I'. 0,1
MOJTb.

9. MaccoBas no:st Bogopoaa B yriepoze 14,3%, oTHocuTeNnbHas IIOTHOCTH 0 BOJIOPOTY paBHa 21.
Omnpenenure hopmyiy.

10. BeiBemuTe uCTHHHYIO (pOpMYITy OpraHndeckoro coeaunenus, conepxamero 40,03% C, 6,67%
H, u 53,30% O. MonspHas Mmacca g1aHHoro coequHenus paBHa 180 r/moib. HazoBuTe BemiecTBo.

11. K kakoMy THITYy OTHOCST peakiuio, ypaBHeHue kortopoit npuseaeno? CH; —CH3—CH,=CH; +
Ha

12. CocraBbTe cTpyKTypHBIE (hopMyIbl n3oMepoB coctaBa CsHio. HazoBure Bemectna.

O1neHOYHBIE Cpe/ICTBAa MPOMEKYTOYHON aTTeCTAllUU MO AUCHUIUIMHE «XuMmus» [IpomexyTouHas
aTTeCTalus MO TUCIUIUINHE «XUMUS» MPOBOIUTCS B hopMe nudPepeHIINPOBAHHOTO 3a4ETa.

6.2 TecTsl Mo pazaesam
Pa3nesa 1 OcHOBBI CTPOCHHS BelleCTBA
Tema 1.1 Tect Nel «CTpoeHHe aTOMOB XMMHYECKHX 3J1€eMEHTOB M IPUPOAA XUMHUYECKOI
Bbi0epuTe o1MH NpaBUIbHBIN OTBET:
1. Atombl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:
A) HEUTPOHOB B AIPE;
b) sHepreTnueckux ypoBHEH;
B) 21ekTpoHOB Ha BHEIIHEM 3HEPreTUYECKOM YPOBHE;
I') anekTpoHOB.
2. B pany xumnyeckux snemenToB Li-Be-B—C merannuueckue cBoicTBa:
A) ycunuBaroTcs;
b) ocirabeBarot;
B) ne menstorcs;
I') n3MEeHAI0TCS IEPUOJUYECKH.
3. K s-aonemeHTaM OTHOCHUTCS:
A) K;
b) S;
B) Fe;
') Br.
4. ITyrem coennHeHHs aTOMOB 1101 HoMepoM 11 u 17 oOpazyercst BEIECTBO C XUMHUUECKOM CBA3BIO:
A) MoHHOI
b) xoBaneHTHOI MmonsipHOIA
B) xoBaneHTHOI HEeMOISIpHOH
I') Metannuueckoit



5. {komuuecTBO 3JIEKTPOHOB B aroMe; KOJMYECTBO JHEPreTUUECKHX YPOBHEH; KommdecTBO 11
JJIEKTPOHOB Ha TOCJICAHEM SHEPreTHYECKOM YPOBHE;, KOJMYECTBO IPOTOHOB B sape aroma}
COOTBETCTBYET

A) HOMEDY TIepHoia

b) Homepy rpynisl

B) nmopsimkoBoMy HOMEpY
6.{xstopuay Oapus, aimMa3y, aMMHaKy, CEPHON KHCIIOTE }COOTBETCTBYET:

A) HOHHAs XUMUYECKas CBSI3b

b) xoBaneHTHas NOJISpHAS XUMHUYECKAs CBSI3b

B) koBasieHTHas1 HETIOJIIPHAS. XUMUYECKasl CBS3b
7. {cBs13b, 0Opa3oBaHHas 3a cueT 00pa3oBaHUsI OOLIMX AJIEKTPOHHBIX IAp; CBSA3b, 00pa30BaHHAs 32
c4eT 0000IIEeCTBICHUS BAJICHTHBIX 3JICKTPOHOB; CBsI3b, 00pa30BaHHAs 3a CUET IEKTPOCTATUICCKUX
CHJI IPUTSDKCHUS } Ha3bIBACTCS

A) nonHnoi

b) metannnueckoit

B) xoBasieHTHOM
8. {B mopsyke BO3pacTaHHs METAIMYSCKUX CBOWCTB; B TOpPSIKE YObIBaHHS pajlyca aTOMOB; B
HOPSIIKE BO3pPACTaHUS KHUCIOTHBIX CBOWCTB JIETyYMX BOJOPOIHBIX COCIMHEHHM }3JIEMEHTHI
PacCIIOIOKEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL1
9. Kakoe u3 cyxaenuit BepHo [uis dnemeHToB {VA rpymmsl , [VA rpymnisr, [A rpymmsi}

A) obmast popmyia JieTydero BogopoaHoro coeaquHenus RH4

b) He 00pa3yroT 1eTyunx BOJAOPOAHBIX COEAUHEHUN

B) 110 3aBepiiieHus1 3HEPreTHYECKOTO YPOBHS HE XBATAaeT TPEX AIEKTPOHOB
10. Cpeau BemiecTB, ykazanHbix B psaay {NHs, O,, HCI, SO,; CaO, HNOs3, Cl,, CO,; H,SOy4, HI,
CuCl,, CH4, NH3} xomuuecTBO COeIMHEHH ¢ KOBAJICHTHOM MOJIAPHOM CBA3BIO PAaBHO

A) Tpem

b) nym

B) uersipem
11. Xumuueckasi cBsi3b B MoJieKynax {030Ha M XJOpHAA KaJbLHUs, CEPHOH KUCIOTHI M XJOpHUIA
AMMOHUSI; CEPHOM KUCIIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJIeHTHas MOJIApHAs U MOHHAs

b) xoBaneHTHas MOJISIpHAst U KOBAJICHTHAS HETIOJISIPHAST

B) xoBaneHTHas HeMoJIIpHAs U MOHHAS

Tema 1.2. Tect Ne2 «Ilepnoanyeckuii 3aK0OH U NEPHOIHYECKAS CHCTEMa XMMHYECKHX
ayeMenToB JI.1. MeHaeneeBay
Bapuant Ne 1
12. 'V atoma cepbl 4MCIIO 3JIEKTPOHOB HAa BHEIITHEM YPOBHE U 3apsi/i pa paBHbI COOTBETCTBEHHO

1)4u+16 2)6u+32 3)6u+16 4) 4 u+32
13. CxoqHOE CTpOEHNE BHEIIHETO AJIEKTPOHHOI'O CJIOSI UMEIOT aTOMBI MBIILIBSIKA U
1) dpocdopa 2) cenena 3) repmaHus 4) Bananus

14. B psny XUMHUYECKHX JIEMEHTOB:
AMIOMUHUH—KpeMHH— pochop—cepa
BBICILIAsl CTENIEHb OKUCIICHUS

1) yBenmuunBaeTcs 3) He u3MeHseTcs
2) yMeHbIlIaeTCst 4) cHayana yBeIUYMBAETCs, a TOTOM
YMEHBILIAETCS

15. ITpuTskeHue JIEKTPOHOB BHEITHETO CIIOS K SIAPY YBEIUYUBAETCS 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) yBEJIMYEHHUE CUJIbI IPUTSKEHUS BaJICHTHBIX AJIEKTPOHOB K SIIpY
3) yMEHbIIIEHUE IEKTPOOTPULIATEIILHOCTH
4) yMeHbILIEHUE YnCia BAJIEHTHBIX 3JIEKTPOHOB
17. B nopsiike yCuaeHUsI HEMETAINIMYECKUX CBOMCTB PACHOJIOAKEHbI

1) S-Se 2) Se-Br 3) Br-I 4) I-Te
18. Hanbonpmuii paanyc y aToma

1) 6poma 2) uMHKa 3) KaybLus 4) repmanus
19. HauOoJp1iel BOCCTAaHOBUTEIBHON aKTUBHOCTBHIO 001a1aer

1) Si 2)P 3)S 4)Cl1

20. Beicmmit okcup coctaBa 90 00pasyroT Bce 3J1€MEHThI
1) IV A rpynmnst 2) IIA rpynmnst 3) IV nepuona 4) 11 nepuona
21. Ilo HOMepy TIeproia MOKHO ONPEICIIUTh
1) KonMUYEeCTBO 3IEKTPOHOB HA BHELIHEM YPOBHE aToMa  3) 3apsj siipa aroma
2) KOJIMYECTBO BCEX JIEKTPOHOB B aTOME 4) 4nCIIo SHEPTeTUYECKUX
YPOBHEU B aTOME
22. CKOJIBKO 3HEpreTUYEeCKUX YPOBHEN B aTOME CKaHusA?
11 2) 2 3)3 4) 4
23. OueHuTe NpaBUIBLHOCTb CYXKICHUN
A. MeTaminueckie ¥ BOCCTAHOBHUTEIIbHBIE CBOMCTBA AJIEMEHTOB B TJIABHBIX MOJTPYIIIAX C
pPOCTOM 3apsjia sSApa yBeITUIHBAIOTCS.
b. B nepuoje ¢ pocTtom 3apsiaa siapa OCHOBHBIE CBOMCTBA OKCUAOB M TMIPOKCUIOB
YBEJIMYUBAIOTCS.
1) BepHO TONIBKO A 2) BepHO TOJIBKO b 3) BepHbI 00a cyxnaenust  4) oba
CYXKICHHSI HEBEPHBI
24. Haunbosiee CHIIBHBIMU OCHOBHBIMU CBOMCTBaMH 00JIa1acT THAPOKCHUT

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHsle cBoiicTBa HanboJiee BBIPaXKEHbI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xummuueckux snemenToB Na — Mg— Al:
1) yMeHbIIAOTCs 3apsAabl siiep aTOMOB
2) YBEITMYUBACTCSI YHCIIO JIEKTPOHOB BO BHEIITHEM JJIEKTPOHHOM CJIOC
3) yMeHbIIaeTcs 3IEKTPOOTPHUIIATEIbHOCTh
4) yMeHbIlIaeTCs paguyc aTOMOB
5) ycunuBaroTcsl METAIIMUECKUE CBOMCTBA
27. B psiny xummueckux snemenToB F— Br — I:
1) Bce a11eMeHThI UMEIOT BBICUIYIO CTETIEHb OKHCIICHHUS, PAaBHYIO HOMEPY TPYIIIIbI
2) ocmabeBaroT HEMETAUTMYECKUE CBOMCTRA
3) yBenuuMBaeTCs BBICIIAs CTETIEHb OKUCICHUS
4) yBenMuuBaeTCs paguyc aTOMOB
5) 06pa3yroT JeTydne BoJOPOJHbIE coelMHeHHsI ¢ o01meit popmynoit HO

IIpumeuanue: 3aganus Al-Al14 ouenuBarotcs 1 6amnom. 3aganust Bl u B2 ounenuBatores 2
6aymamu. CraButcs 1 Gayut, ecau B OTBETeE JomyiieHa ogHa omuroka. Ctasutcs () 6amios, ecinu: a) B
OTBETE JOMYIIeHO OoJiee 0/IHOM OImHOKH; 0) OTBET OTCYTCTBYET.

MaxcuManbsHBIA 02T 3a BRIIOJHEHNME BCEX 3aJaHni cocTapiseT 18 0aios.

Paspnen 2. XumMuyeckue peakuuu
Tema 2.1.
28. UTO OTHOCHUTCS K XUMHUYECKHAM SIBIIEHUSIM?
1) ucnapenue BobI



2) ropeHue IpoB
3) nmeperonka HedTH
4) nnaBieHue 0J10Ba
29. UeM xapakTepu3yeTcs SK30TepMHUYCCKAs pEAKIIHs?
1) oHa conpoBoKIaeTCs MOTJIOIIEHUEM TETLIa
2) teroBoro 3¢ dexTa He HabIoaeTCs
3) oHa CONMPOBOXKIAETCA BBIJICJICHUEM TEIUIa
4) TakuX peaKIrii HeT
30. Kak Ha3bIBaeTCs peakius, B pe3yIbTaTe KOTOPOU U3 OJHOTO CIOXKHOTO BEUIECTBA 00pa3yeTcs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuus coeAMHEHUS 3) peakius oomMeHa
2) peakius 3aMeIIeHUs 4) peakuus pa3i0KeHUs
31. Yemy paBHa cymma kod¢pdunuentoB B ypaBaenuu peakuuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
14
2)6
3)5
4) 12
32. Kaxkas macca BojeI 0Opazyercs rnpu Bzaumoeictsuu 0,5 Mok BOJOPOAA ¢ KHCIOPOIOM?
)45
2)9r
3)18r
4)1,8T
33. Kakoe BemeCcTBO 0603HAUEHO CUMBOJIOM X B CXeMe IIpeBpameHui Li —
x —»LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBUE.
Tun xumudeckoit peakiun  CxeMa XUMHUYECKOM peakiuu
1) MgCO3 — CO21 + MgO
A. Peakums pasnoxenns &) CuO + A1 — Cu + A1203
b. Peaknus oomeHa 3) NO + 02 — NO2
B. Peakius 3amenieHust 4) ZnO + H2 — Zn + H20
I'. Peakuus coequHeHUS 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHoBUTE TIPaByIO YacTh YPaBHEHUS PEAKIIMH 110 €ro JIEBON YaCcTH.
Jleas gacth ypaBHeHUs [IpaBas 4acTh ypaBHEHUS

1) Cu+ H20
A. Cu(OH)2 = 2) CuCl + H20
B. CuO + 2HCI = 3) CuS
B.CuO +H2 = 4) CuCI2 + H20
ICu+S= 5) CuO + H20
6) Cu20 + H20

36. CocTtaBbTe ypaBHEHHE pEaKIUM IO OMMCAHUIO, JaiTe XapaKTepUCTUKY YpaBHEHHs PEaKIHU:
cynbdart xene3za(lll) + ruapoxcun xkamus = ruapokeun xene3a(lll) + cympdar xamms.

C2. CocraBbTe ypaBHEHHUs peaklMil 1o cxeme npespamieHui: S — SO2 — SO3 — H2S04 —
Na2S04.

Tema 2.2.
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B kaxom Bonpoce BbIOepUTE OJMH MPABUIIBHBIN BAPHAHT OTBETA.
37. VI3 nepedynCIeHHBIX JICKTPOIUTOB YKAKHUTE CIAOBIA SJICKTPOJIUT:

a) TUJIPOKCHUJ] KaJIbIUs B) CEpHas KUCIOTa
0) IIaBUKOBAsi KMCJIOTA I') TUAPOKCHI HATPHUS
38. U3 mpencraBineHHbIX 4acTHII BEIOEpUTE CYIIb()UT-HOH:
a) S% 6) SO~
B) SO5” r) SO~
39. Kakoe coeiHeHre€ B MOHHOM ypaBHEHUH 3aITUCHIBAETCS B BUJIE MOJIEKYJIbI?
a) a30THAsA KUCJIOTa 0) optodochopHas kuciora
B) TUJIPOKCU/I 11€3Us 1) CUJTUKAT HaTpuUs
40. ITpu quccounanuu 3 MOJIb KaKoro coeluHeHus: oopasyercs 9 Mosib aHHOHOB?
a) HUTpaTa aJIOMHHUS 0) xnopuna xxenesa (II)
B) cyibdaTa HaTpus r) cynbduua Kamus
41. ITpu B3auMOJEHCTBUU KaKOW Mapbl BEIIECTB BBIACIUTCS ras?
a) TUAPOKCHU]] MarHUS M a30THAsI KUCIIOTa 0) cynb(hUT Kamus ¥ COsTHAsI KUCIIOTa

B) HUTpAT HaTpus U oprodochopHas kuciaoTa  T) ruapokcun xkenesa (I1) u cepHas kucnora
42. C pacTBOPOM KaKOTr'0 COSAMHEHUS TPOpearupyeT TUAPOKCU/T ITUHKA?

a) TUJIPOKCHUIA KaIus 0) cyneara HaTpus
B) XJIOpUJa MarHus I') HUTpaTa Kajaus
43. Kakoli OKCHJ U3 MEePEUNCIICHHBIX pearupyeT U ¢ THAPOKCUIOM HATpHs, U C A30THOU KUCTIOTOM:
a) OKCUJ] MarHus 0) oxcun kpemuus (IV)
B) OKCHJ OepUILTH T') OKCHJT KaJIbITus

44. CoxpatenHoe nonHoe ypasaenue 2H+ + CO3% = H,0 + CO, COOTBETCTBYET B3aUMOCHCTBHIO
a) kapOoHaTa KaJabIUs U a30THOM KUCIIOTHI
0) kapOoHaTa Kanusi U YKCyCHOM KUCIIOTBI
B) okcuja yriuepona (IV) u rugpokcuaa HaTpust
') KapOOHaTa HaTpUsl U CEPHOM KUCIIOTHI
45. Ocanok obpa3yercs B pe3yJibTaTe B3auMOICHCTBUS
a) arierarta HaTpus U COJISTHOM KUCIOTHI
0) cynbhuna xanust u Hutpara ceunua (I1I)
B) opTo(ochOpHOIl KUCIIOTHI U THAPOKCUA HATPUS
r) okcuza cepsl (IV) u ruapokcnaa xanus
46. Kucnast comp MOXKeT 00pa30BaThCs IPH B3aMMOJICHCTBUH TUIPOKCUIA HATPUA U ...

a) XJIOPOBOAOPOTHOM KHCIOTHI 0) a30THOI KHCIOTHI

B) OPOMOBOOPOHON KHCIOTHI I') CEpPHOM KUCIIOTBI
47. Ilpn no0aBiIeHUH K pacTBOPY XJIOPHJIA ATIFOMUHMS N30BITKA pacTBOpA I'MIPOKCUIA HATPUS
oOpa3yercs

a) AI(OH)3 6) NaAlO,

B) Na[Al(OH)4] r) Al,O3

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB
Tema 3.1 Knaccupukanus, HOMEHKJIAaTypa U CTPOCHHE HEOPTaHNYEeCKUX BeleCTB

TecT ¢ BLIOOPOM NPaBUILHOIO OTBETA.
48. KHCIOTHBIMM OKCHJaMHU SIBJISIFOTCSI BCE BELLIECTBA B rpymie: 12

a) Zn0, SO, , H,SO4 6) SiOz, C|207, P, Og B) CO,, A|203, Fe,O; F) Lizo, NO, FeO
49. BemiecTBo, Ha3BaHUE KOTOporo HUTpar xenesa (II), umeer popmyamy:

a) FeN 6) Fe(NO3)s B) Fe(NOy), ) Fe(NOs),
50. ConsiMu ABISIFOTCSL:

a) A|283, NH4C|, H28iO4 6) A|203, NH4NO3, KzSiO4 B) A|(OH)3, NH4C|, NaZSiO4 F) A|ZS3,

NH.Cl, K;SiO4

51. K 0CHOBHBIM OKCHAaM OTHOCUTCS I'PyIIa BEIIECTB:

a) SO3,HCI, CuO 6) CuO, Na,0O, CaO B) Ca0, BaO, SiO, r) SiO,, OF;,Al,03



52. K KucinoTraM OTHOCUTCS TPYIIa BEIIECTB:
a) H,S, HNO,HBr 6) KCI, HCI, H,SO4 B) NH3, HNO3 , HJ r) NaOH, H,SO, , H,S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIH(GUT HATPUS, UMEET (OPMYITY:
a) Na,SO3 6) Na, SO, B) Na, S F) NaHSO,
54. OCHOBHBIM OKCHJOM U OCHOBHOM COJIBIO SIBJISIFOTCS:
a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3), r) CaO u (CuOH), CO;
55. OcHOBaHUEM U KHCIIOTOM COOTBETCTBEHHO SIBJISIFOTCSI:
a) HNO3 n (NH4)A|(SO4)2 6) HzS n NaN03 B) KzSO3 u Ca(OH)z F) KOH u H4P207
56. OCHOBHBIM NPHU3HAKOM, MO KOTOPOMY CIOKHOE BEIIECTBO OTHOCAT K KHUCIOTaMm, SBISETCS
HaJIMYUE B €r0 COCTaBe:
a) KUCJOTHOTO OCTaTka 0) aTOMOB KHCJIOpOJa B) aTOMOB BOJOpOJAa T') THAPOKCUIIBHOMN

IpYIIIBI
57. K amdpoTepHbIM COETUHEHUSM OTHOCUTCS TPYIIINa BEIIECTB:

a) Al,O3, SiO, , Ba(OH), 6) Zn(OH), ,CaO, P,0s B) ZnO, Zn(OH), , Ca(OH), r) Al(OH)3 ,
Zn0, Zn(OH),
58. Okcu MeTajlia, KOTOPBIA B3aUMOJICUCTBYET U C OCHOBAHHUEM, U C KUCJIOTOMU, SABJISETCA:

a) aM(oTepHBIM 0) HECOIe0OPa3yIONTUM B) OCHOBHBIM T') KHCIOTHBIM
59. BeniecTBO, B KOTOPOM BaJIGHTHOCTH cephl 11, 3To:

a) CePHHCTEHIN ra3 0) cepoBOAOPOI B) cynbdar kanus 1) okcua cepsl (IV)

60. IIpupogHOMY COEAMHEHUIO KAJIbIIMSI, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET dopMyIa:

a) Caz (PO, )2 6) CaCO3 B) Ca(OH), r) CaSO4
61. YrapHbIM razoM Ha3bIBaIOT:

a) okcua yriepoaa (IV) 6) oxcun cepol (IV) B) okeun yraepona (I1) r) oxcun azora (I1)
62.0CcHOBaHHS COOTBETCTBYIOT XHMHUYECKUM OJIIEMEHTaM, HMEIOIIMM CIEAYIOUINE MOPSAKOBBIE
HOMEpA B MEPUOAUIECKON CHCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 @U3UKO-XUMHYECKHE CBOHCTBA HEOPraHUYECKUX BellleCTB
Pesynprar oOyuenms KiraccupuuupoBarh HEOpraHMYECKHE BEIIECTBA B COOTBETCTBUU C HX
CTPOCHHEM

63. buHapHOe COeTUHEHHE XUMHUYECKOTO 3JIEMEHTa C KHCIOPOJOM B CTENEHU OKHCIEHHUS —2, B
KOTOPOM caM KHCJIOPO/T CBSA3aH TOJIEKO C MEHEE AJICKTPOOTPHUIIATSIILHBIM JIEMEHTOM:
a) okcup + 0) conb B) kucnota 2. OcHoBHBIE OKCUABL: a) okcua cepbl(VI) SO3
0) okcun Hatpusi NayO + B) okeun azota(IV) NO,
64. OCHOBHBIE OKCH/JIBI:
a) okcua azora(IV) NO;
0) oxcup cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucinoTHble OKCHIBIL:
a) okcup cepol(VI) +
0) okcua meau(Il) CuO)
B) okcu uHKa ZnO
66. KucnoTHbie OKCHIBI
a) okcu amomuHus A1203
0) okcu 1uHKa ZnO
B) okcun azota(IV) NO, +
67. AMQoTepHbIE OKCHJIBI:
a) okcua azora(IV) NO;
0) okcu nuaKa ZnO +
B) okcut HaTpus Na,O
68. AMQoTepHbIE OKCHJIBI:



69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

a) okcua meau(Il) CuO)
0) oxcun azora(IV) NO2
B) okcuJ anmroMuuus Al,O3 +
['ie HaxoASITCSI HYKJIEMHOBBIE KUCIIOTHI B 9YKApUOTaX:
a) B MUTOXOHPUSIX
0) B MeMOpaHe
B) B sazipe + 9.
Yro Takoe HyKJIEMHOBAsl KUCJIOTA!
a) Ouomonumep +
0) pacTBOp
B) HEOPraHUYECKOE COEINHEHUE
Bce kucaoThl B cBOEM COCTaBe UMEIOT KUCIOPO/I, TaK JIK 3TO:
a) na
0) Het +
B) HE U3YYECHO
Kucnoram cooTBETCTBYIOT ClelytolIee COeIMHEHNE:
a) HBr +
6) HOH
B) NaOH
Kucnoram coOTBETCTBYIOT ClelyIOIee COeIMHEHNE:
a) Na2804
6) H3AlIO; +
B) NaOH
Kucnoram coOTBETCTBYIOT ClelyIoIlee COeIMHEHNUE:
a) CH3COOH +
0) K3PO4
B) HOH
Kucnotsl 06pa3yrorcs mpu B3auMOJICHCTBUH:
a) KHCIIOTHOT'O U OCHOBHOT'O OKCHJIa
0) OCHOBHOTO OKCH/JIa ¥ BOJIBI
B) KUCJIOTHOTO OKCH/IA M BOJBI +
BzanmopeiicTBie OCHOBaHHUS C COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH), +
6) NaOH + HNO3;= HOH + NaNO;
B) NaOH + CO, = NaHCO;
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) CH;COOH
6) NaHCO3 +
B) H3A|O3
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr
6) CH;COOH
B) Mg(OH)Cl; +
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr;
0) KoS +
B) K20
OcHOBaHHSI MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMHU OKCHJaMU
0) co BceMU HEOPTaHMYECKUMHU BEUIECTBAMH
B) KUCJIOTHBIMH OKCHJIaMH +
KucnoTHbIe OKCHIBI MOTYT B3aUMOJICHCTBOBATH C:



a) OCHOBaHHUEM
0) conpio +
B) KHCJIOTOM
82. KuCOTHBIE OKCHJIBI MOTYT B3aUMO/JICCTBOBATH:
a) C OCHOBHBIM OKCHIOM +
0) ¢ KHCJIOTOM
B)C OCHOBaHHUEM.
83. OKCHUIbI COCTOST U3 KUCIOPOJIA U:
a) IByX 3JIEMEHTOB
0) ogHOTO 3JIeMeHTa +
B) TPEX 2JIEMEHTOB
84. Bribepute rexcaruapokcodeppaTt HaTpHs:
a) Nay[Fe(OH)4]
0) Na[Fe(OH)6]
B) Nag[Fe(OH)g] +
85. Hutpar antomMuHus B pacTBOPE B3aUMOJICUCTBYET C:
a) Ca(OH), +
6) Fe(NOs),
B) KCl
86. ['mppokapOoOHAT HATPUS pearupyeT ¢ KKIbIM U3 3TUX BEIIECTB:
a) 02 n COZ
6) NaOH u HCI1 +
B) CaCl, u NaOH
87. Mexny coboii pearupyror:
a) rugpokcua meau (II) u constnas kucnora +
0) kapOonat 6apus u ruapokcus meau (1I)
B) TUIPOKCU]I Maruus U HUTpat ceunna (1)
88. OcHoBaHuUsA — 3TO:
a) CJI0’KHBIC BEILIECTBA COCTOSIIINE U3 METallIa U KUCIIOTHOTO OCTaTKa
0) CIIOXHBIE BEIIECTBA COCTOSAIINE U3 BOJIOPOIa U KUCIOTHOTO OCTaTKa
B) CJIOKHBIE BEIIECTBA, COCTOSAIIME U3 aTOMOB METajlJIa ¥ THAPOKCOTPYIIIBI +
89. Kakoe 13 npuBeIeHHBIX HU)KE BEIIECTB SIBISETCSI OCHOBAHUEM:
a) Fe(OH) +
0) CaO
B) NaZSO4
90.Yto obpa3zyercs npu Bzaumozerictsun NaOH ¢ CO:
a) cCoJib M Boja +
0) cob M KUCTIOTA
B) OCHOBaHHUE U OKCHUJ]
91. OcHOBaHuE TUCCOLMMPYET Ha:
a) KaTHOHBI BOJIOPOJa M AHMOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI MeTalJIa U TUAPOKCHUI aHUOHBI +
B) KATHOHBI METAJJIa U aHUOHBI KMCJIIOTHOTO OCTaTKa.

Pa3nen 4. CtpoeHne M CBOMCTBA OPraHUYeCKHMX BelleCTB
Temad.1. Knaccugukamus, cTpoeHre 1 HOMEHKJIATypa OPraHU4eCKUX BEIIECTB



Bomnpoc 102

YkaxuTe cripaBeJIuBbIe YTBEPKAeHU. B yriieBomopose co cTpykTypHoOi hopmysoit

CH,
|
H,C - CH-CH-C —CH;
| | | |
H,C — CH,CH; CH;

BapuanTbl oTBeTOB

A. 4YHCII0 EepBUYHBIX aTOMOB C paBHO CyMM€E BTOPHUYHBIX U YETBEPTHUUHBIX
B. 4mCII0 BTOpUYHBIX aTOMOB C paBHO YUCIly TPETUUHBIX

C. umcio TpeTU4HbIX aToMOB C B 2 pa3a 6osble YUCia YeTBEPTHUHBIX

D. uwucio nepBUYHbIX atoMoB C B 2 pa3a 6osblie yucia TPETUYHBIX

Bonpoc 103

B OpraHNYCCKUX BCHICCTBAX BAJICHTHOCTD ATOMaA YIJIEpOJa, KaK IIpaBHJIO, paBHA:

BapuaHThI 0TBETOB;
a)l;
0)11;
B)III;
HIV
Bonpoc 104

VYKaKHUTE YUCIIO aTOMOB BOJIOPOIa, KOTOPOE BXOJUT B COCTAB MOJICKYJIbI, CKEJIET KOTOPOH MMEEeT
CTpOCHHE

Bonpoc 105

3anuiuTe, CKOJIBKO YTIEBOAOPOI0B H300PaKEHO C TOMOIIBIO CIEAYIOMIUX CTPYKTYP YIIIEPOTHOTO
ckenera?

Bonpoc 106

B uucno nonoxxeHuit TEOpUU XMMHUYECKOTO CTPOEHHSI OPraHUYECKUX COETMHEHUI HE BXOIUT
YTBEpXKACHUE:



BapuanTbl oTBeTOB

A. OpraHMYecKHe BEUIeCTBA HE MOTYT OBITh MOJyYSHBI U3 HEOPTraHUIECKUX

B. aTOMBI U IPYIIIBI aTOMOB B MOJIEKYJIaX B3aUMHO BJIMSIOT APYT Ha Ipyra

C. OJHOM U TOM ke MOJEKYJIIPHON (HOPMYIIOil MOXKHO OMKCATh COCTAB Pa3IMUHbIX BEUIECTB

D. aTOMbI B MOJIEKYJIaX CBSI3aHbl B OIIPEACIEHHON MTOCIIEI0BATEIBHOCTH COIVIACHO UX
BaJICHTHOCTH

Bonpoc 107
ITo cTpykTypaM yriepogHOro ckejiera yrieBoJI0po0B YKaKUTE OJJMHAKOBBIC BEIIECTBA:

BapHaHTbI OTBETOB

C C c_C —

| | Y > c-c _Cc—-c< C C
c—cC < Tc-—c
Bomnpoc 108

N30Mepsl 0TIIMYAOTCS MEXTy cOO00M: a)pu3nuecKuMH cBOMCTBaMU; 0)XUMHUYECKUMHU CBONCTBAMU;
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMU MaccaMu

Bonpoc 109. [1;11 n30MepoB 0JIMHAKOBEI: a)MOJIsipHast Macca; 0)pu3ndecKre CBONCTRA,;
B)KOJIMYECTBEHHBIN U KAUECTBEHHBII COCTaB;I')CTPOCHNE MOJIEKYJIbI

Bonpoc 110. M30Mepamu 110 OTHOLIEHUIO APYT K APYTY SBISIOTCS YIIIEBOAOPOJIBI CO CTPOCHUEM
YIIIEPOIHON LEIU:

BapHaHTLI OTBETOB

C
- C
- C —CR L~
C C C/C—C—C
cC—C— C
| |
c-c-c-cC C C
_
[
cC— Cc— C
~Cc. _C |
C C C
C
|
? C—-—C—C
|
c-Cc-Cc-cC C
Bomnpoc 111

CKOJIbKO BEIIECTB N300paXeHO ¢ MOMOIIBIO POpMyIT



H-C_-F H-C—H F—C—Cl H-C_-F
H I H Cl
BapuaHTbl 0TBETOB:

a) J1Ba;
0) oaHO;
B)TpH;
T') 4YeThIpe
Tema 4.2. «CBoiicTBa OPraHUYeCKUX COeTUHEHUI»
112.ITpornecc pa3noxeHus yrieBoopoa0oB HeTH Ha OoJiee JIeTy4re BEelecTBa Ha3bIBACTCA:
a) KPEKUHTOM;
0) AeruIpupOBaHUEM;
B) TUJIPUPOBAHHEM;
T) Jeruaparanuen
113. 'openue sTUIaMHUHA COMTPOBOXKAAETCS 00pa30BaHUEM YTIIEKHCIIOTO ra3a, BOJIbI U:
a) aMMUaKa;
0) a3ora,
B) okcupa azota; (1)
r) okcuaa azora (IV).
114.Peakuus, 1oKa3bpIBaIOIIAsl HETIPEACIbHBINA XapaKTep KayuyKa
a) peaxius raJoreHuPOBaHUS;
0) peakius TUIPOTaJIOreHUPOBAHUS;
B) peakiusl MOJTMMEPHU3aIUY;
r) okucienue pacteopoM KMnOy
115.Peaknus "cepeOpssHHOTO 3epKaja’ XxapakTepHa:
a) JUIsl IPOTIaHals;
0) OyraHomna-2;
B) OyTeHa-2;
r) OyTHHa-2.
116.1Tpu B3auMoaelicTBUM KapOOHOBBIX KUCIOT U CIUPTOB 00pa3yroTCs:
a) MpocThie 3(PUPHL;
0) croxHbIE YPUPHL;
B) aJIbJCTU/IbI;
') aMUHOKHUCIIOTHI.
117. IlpoxykToM peakiuu OyTeHa-1 ¢ XJIopoM SIBISIETCS:
a) 2-xyopOyTen-1;
0) 1,2-nuxnopOyran;
B) 1,2-nuxnopOyteH-1;
r) 1,1-quxnopOyraH.
118.CnoxHbIN 2QUp MOKHO MOTYIUTH MTPH B3aUMOICHCTBUU KapOOHOBON KHUCIIOTHI C:
a) alleTHIICHOM;
0) XJI0POBOIOPOJIOM
B) 3TUJICHOM,;
') METAHOJIOM.
119./1ns nmpeaenbHbIX OJTHOATOMHBIX CIIUPTOB XapaKTEPHO B3aMMOJICHCTBHE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koapdunment nepen kucmopoaom B ypasueann C;HsOH+O,.— paBeH:



a) 3;

0) 4,

B) 1,

r) 2.
121.Cymma koadduruenToB B ypaBHeHuH noiyuenust CoHy n3 kapOua KanbIys, paBHa:

a)2;

0) 3;

B) 4;

r)s.
122. I1pu morHOM OKHCIIEHUHU 1 MOJIb TIpOnaHa KUCIOPOJAOM BO3AyXa 00pa3yeTcs:

a) 1 Mosie CO2u 1 Momns H,O

0) 3 Moub CO; u 4 Mois H,O

B) 2 Moas CO, u 3 Mons H,O

r) 4 Monb CO2 u 6 Mosis HO
123.3anumuTte Ha3BaHKE BemecTBa X (110 CUCTEMATHISCKONH HOMEHKJIAType) B LU MPEBPaICHUI:
Kpaxmai — TJII0K03a — X — 3TUIICH
124. Dranon maccoit 13,8 r oxucnunu 34 r okcuga meau (II). [Momyuunu anpaerun maccoii 9,24 r.
Uemy paBeH npakTudeckuil Boixoq ( B %) anpaeruna’?

Pasznens.Tema 5.1

125. W3 npemsio)KEHHOTO CIUCKAa XWMHUYECKUX pEaKIMi BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEIIMYMBACTCS MPH MoBbIeHnU aasiaeaus: 1) N, + 3H, = 2NH3; 2) CO + 2H, = CH3;0H

3) Zn + 2HCI = ZnCl, + H, 4) 2Na+ S =Na,S 5) C + Si =SiC

126. W3 mpeanoXEeHHOTO CHHCKa XWMHYECKHX pPEaKUuil BhIOEpUTE BCE, CKOPOCTh KOTOPBIX
YMEHBIIAETCS MpU nonmwkennn Aasienus: 1) Ca + 2HCl — CaCl2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6H5C1 + HCI 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. VI3 npeaoKeHHOTO MepeuHs BEIOEPUTE BCE PEAKIMH, I KOTOPHIX YBEINYEHUE JABJICHHS He
NPHUBOJMT K YBeNUUeHUI0 ckopoctH peakumu: 1) 2P + 5Clyq) = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba + 2H20(>K) = Ba(OH)z + H, 4) Fe, O3 + H, = 2FeO + H,0 5) 2NaOH + H,S0O, =
Na,SO,4 + 2H,0.

128.113 mpeanokeHHOTO CHHCKa XHUMHUYECKUX peakluid BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMUYMBACTCS MIPH TMOBBIIIEHHH KOHIIeHTpanu# Bogopoaa: 1) N, + 3H, = 2NH;

2) CO + 2H, = CH;0H 3) Zn + 2HCI = ZnCl, + H» 4) C+H,O0=CO +H>
5) C3Hg + Ha = C3Hg

129. W3 mnpennoKeHHOro CHHCKAa XUMHYECKHX peaklui BBIOEPUTE TE, CKOPOCTh KOTOPBIX
YMEHbIIIACTCS MPH MOHIKeHUU KoHIeHTparmu kuciaotel: 1) Ca + 2HCI = CaCl, + H,

2) H,O + N,Os = 2HNO3 3) CeHg + HNO3; = CgHsNO, + H,O 4) NH4H>PO,4 = NH3 + H3PO,
5) SO3 + H,0 = H,S0,.



130. U3 mpemsioxKEHHOTO CIHCKAa XWMHUYECKHX PpEaKIUi BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
yBeIU4MUBaeTCs nmpu nosbiieHnu napienus: 1) 2NHz =N, + 3H, —Q 2) CO + 2H, = CH30H + Q

3)Zn+2HCI=ZnCl,+H, +Q 4)Ca+S=CaS 5)CaO + CO, = CaCOs

131. U3 mnpemyioKeHHOTO CIHCKAa XHMHUYECKHX pEaKIUi BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
YBEIMYUBACTCS MTPH MOBbIIeHUH nasienus: 1) No+ 3H, = 2NH3 2) CO + 2H, = CH30H

3) 2Mg + CO; =2MgO + C 4) 2Na + S = Na,S 5) CO + Cl, = COCl,

132. U3 mpemyioKEHHOTO CIHCKAa XHMHYECKHUX pEaKIUid BBIOEPUTE TE, CKOPOCTh KOTOPBIX
yMeHbIaercss npu nmonmxkenuu nasienus: 1) Ca + 2HCI = CaCly+ H; 2) 2H,0 + 4NO, + O, =
4HNO; 3) CeHgs + HNO3; = CgHsNO, + H,0 4) H,+ S = H,S 5) C +2N,0 =CO, + 2N>

133.113 npemsio)keHHOro CIMCKa XWUMHUYECKHX pEeaKIui BBIOEpUTE TE, CKOPOCTh KOTOPBIX
YBEIIMYHMBACTCS [IPH UCIIOJIB30BaHuH KaTanuzaTopa: 1) C + O, = CO, 2) CO + 2H, = CH3;0H

3) Zn + 2HCI = ZnCl, + H» 4) 2Na + S = Na,S 5) N, + 3H, = 2NHas.

134.113 npeioKEeHHOro ClHcKa BO3JAEHCTBUI BBIOEpUTE TE€, KOTOPBIE NMPUBOAIT K YBEIMUEHUIO
CKOPOCTM XHMMHYECKOM peakuud MarHusi C pacTBOPOM CEPHOM KHUCIOTHL: 1) NOBBILIEHHE
TEMIEPATypbl 2) HOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIMYEHUE JAABJICHUS B CUCTEME

4) nob6aBneHue Maruusi S) yBeJIUYEHUE KOHIEHTPALUN KUCIIOTHI.
Pa3nes 6.PacTBOpbI
Tema 6.2.

135.VkaxuTe pacTBOpUMOE B BOJIC BEIICCTBO:

A)kapOoHaT KanbLus; B)cynbdar anromunus;
b)xnopun cepedpa; runpokcun xenesza (1I0).

136.13 psna popmyn H,S, NaBr, H,SO4, CuO, H,CO3, HyO BeiOepuTe TE, KOTOPHIE COOTBETCTBYIOT
CWJIbHBIM 3JIeKTposuTaM. Hanummre ypaBHeHUs JUCCOLMALUY 3TUX COEAUHEHUH.

137.3akoHunTE ypaBHEHUS PEAKIIMN:

A)NaCl + AgNO3 —;

B)CaCO3 + HCI —;

B)HNO;3; + Cu(OH); —.

PaccraBbre ko3¢ dpunmentsl. Hanummure s kaxa0i peakliuil MIOHHbIE YPAaBHEHHUS.
138.PaccunTaiiTe MOJSIPHYIO KOHIIEHTPAIMIO pacTBoOpa, B 250 oM’ KOTOPOTO COACPKUTCA 4 T
TUAPOKCUAA HATPHSL.

139.PaccunTaiite 00beM comnsiHOM kucnoThl ¢ koHuenTpauued HCI 0,1 MoIB/IM>, KOTOPBIN
notpelyeTcst Ui OcaXKAeHus1 HOHOB cepedpa u3 20 T pacTBopa HUTpaTa cepedpa ¢ MacCOBOM J0en
AgNO;3 5%.

6.3 Bonipocs! 1J1s1 HOATOTOBKH K IMPOMEKYTOYHOM aTTeCTALMHU

Pazgen Opranuyeckass XuMust



1. Ilpenmer opranuyeckoid xuMuu. OpraHM4ECKUE BEIIECTBA U UX OTJIMUME OT HEOPraHUYECKUX
BEIIECTB.
OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYecKoTo cTpoenust A.M. bytieposa.
Ankansl: o6mas hopMyIia, TOMOJIOTUYECKUH psll, PU3NYECKUE CBOWCTBA
N3omepust ankaHoB (Ha IpUMEpe NEHTaHa, FTeKCaHa, eNTaHa).
XHUMHYECKUE CBOMCTBA aJIKAHOB.
AJIKEeHBI: onpeiesieHrne, U30MepHsl, XUMUYECKHE CBONCTBA.
AJIKUHBI: OnpeieieHne, N30Mepus, XUMUYECKUE CBOWCTBA.
benson: nomyueHne U XMMHUYECKHUE CBOICTBA.
CnupTsl: onpezenenue, kiaccuukaius, IpuMepbl, XUMHUUECKHUE CBOICTBA, IPUMEHEHHUE.
. @eHOoIBL: ONpeiesIeHue, XUMUYECKHE CBOMCTBA, I10JIy4EHHUE.
. AnbJieruibl: orpeieseHre, XMMHUUECKHUe CBOMCTBA, MOTyuyeHHE.
. KapboHOBBIE KUCITIOTHI: onpe/ieieHne, KiaccuuKaus, MpuMepbl, XAMUYECKHE CBONCTBA.
. YrieBonpl: ompeaeneHue, Kiaccudukanus, MOpUMEpbl W UX OHONOrHYecKas poJlb.
Monocaxapunbl, Jucaxapuasl, [Tonucaxapuabl
14. Amunsr: onpenenenue, kiaccudukamnus, mpumepsl. Peaknus H. H. 3ununa
15. AMHUHOKHUCIIOTHI: ONPEeIEHNEe, OCHOBHbIE XMMHUECKHE CBOMCTBA.
16. [TonsiTe 00 a30TCOMEPKANINX TE€TEPOLUKINYECKUX COSTUHEHUIX
17. benku.KauectBeHHbIE peakinu OEIKOB.
18. HykienHoBbIe KUCIIOTHI
19. [ToHsATHE O BBICOKOMOJIEKYJISIPHBIX COCHHEHUSIX

CoNoORWN

[ N
WN RO

Pa3nes O0masi 1 Heopranmyeckasi XMMHA

20.XuMHUYECKUI 2JIEMEHT

21.3aK0H TOCTOSIHCTBA COCTAB:

22.3aK0H COXpaHEHUs1 MacChl BEIIECTB

23.Ilepuoaunueckuii 3akon J[.M.Mennenesa

24 BajleHTHOCTb U BaJICHTHBIE BO3MOXHOCTH B aTOMOB
25.0OCHOBHBIE TUITBI XUMUYECKOU CBSI3U

26.J/luciepcHbie CUCTEMBbI

27.Turbl XUMHUYECKUX PEaKIIHit

28.CkopocTh XMMHUECKUX peakuui. Karanus

29.006paTUMOCTh XUMHUYECKUX PEAKIIHA.

30.XuMHueckoe paBHOBecHEe XUMHUECKOE PAaBHOBECHE
312neKTpoIuTHYECKas JUCCOIHAITUS

32.I'upponus

33. Knaccugukarys HEOpraHM4eCK1X BELIECTB
34.Knaccuduxanus opraHn4eckrux BeIeCTB

35.Metambt

36.Koppo3us meramios

37.OnexTponus

38.Hemeramibl

39.0kcuipl HEMETaIOB

40KHCIOTHIOPTaHUYECKHE U HEOPTaHUYECKUE

41 AmdoTepHble OpraHUYECKHE U HEOPraHUYECKHUEe COSTUHEHUS
42I'eneTnyecKkas CBsI3b MEXIY KJIacCaMH OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUN
43.XumMust ¥ TpOU3BOICTBO

44 XuMus U ceNbCKOe X031iCTBOXUMUS U MPOOIEMBI OXPAaHbBI OKPYKAIOIIEH CpeIbl

45 Xumus u MNOBCCAHCBHAA »XHU3Hb YCJIOBCKA



6.4.Keiicbl

Keiicel ncnonp3yroTcsi B Ka4eCTBE OLIEHOYHOI'O CPENCTBA B pazfiene 7 MPUKIATHOTO MOIYJS, UX
CoJepKaHUE OIpenensiercss ¢ y4éToM NpoQecCHOHATBHON HAampaBIeHHOCTH 00pa3oBaTEIbHOM
nporpammel CIITO.

IIpuMepsI BO3MOKHBIX T€M KelCOB:

1.IToTennenue K1MMara U BEICBOOOKACHHUE Ira30BbIX THPATOB CO JHA OKEaHa.

2.bynymme marepuaisl 71 aBUa-, MalllMHO- U IPUOOPOCTPOECHHUS.

3.HoBble MaTepualibl A1 COTHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX PENAPATOB.

5. X¥MHYECKHUE IIEMEHTHI B )KU3HU YEJIOBEKA.

6.BonopoHast sHepreTuka.

Keiic Nel. «<Bogopoaomo0uan — mar B Oyayiuee»

Aromobunmn Honda FCX Clarity Ha BOJZOPOAHBIX TOIUIMBHBIX JJIEMEHTaX €34T IO J0poram
EBponier ¢ 2009 roga. B 2011 romy Honda npucoeamnuiack K €BpOINEHCKOMY MHapTHEPCTBY
skosornyHoi SHepruu (Clean Energy Partnership), mocne uero BbIBena Ha TMEpBBIA ILUIaH
MIPOU3BOJICTBO SKOJIOTMUECKU YHCThIX aBToMOOmiei. A Ha [Istom MockoBckoM MexyHapoiHOM
aBTocasione BA3 npencraBuit cBoro HOBHHKY «Jlama-AHTAM» ¢ OamsioHaMu BOJOPOa U KUCIOPOa.
3aganusn:

1.Iloyemy MHOTHE aBTOMOOWJIBHBIE KOMITAHUH pPa3pabaThIBalOT aBTOMOOWIM, paloTaromiye Ha
BOJOPOJAHOM TOILIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIICH, pabOTaOMUX Ha YIIEBOAOPOJAHOM TOILUIMBE, BIMSIIOT Ha
310pOBbE YeJIOBEKa?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOIOPOAOMOOUIIEH?

4.HaiimuTe TONOTHUTENBbHYIO HHPOPMAIIHIO 00 UX YCTPOUCTBE.

S5.Ecniu B Bamell cemMbe WM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, TOJCYHUTANTE, CKOJBKO
NpUOIU3UTENBHO IMTPOB OCH3MHA, ra3a U KAKOH MapKH UCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemiectBa MU B KakOM KOJMYECTBE MOTYT HaXOAMUTHCS B BBIXJIOMHBIX ra3ax BalllUX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B Snonun oObeauHEeHHBIMH cuilaMd HarnumoHanmpHOro HMHCTUTYTa 310poBbi U IIpedextypHoro
yauBepcutera CUA3yoKH ObLIO MPOBEIEHO HUCCIIEI0BAaHUE. YUEHbIE BBISICHUIN, UTO €CTECTBEHHBIE
OpraHMYeCcKHEe BEILIeCTBAa BCTYMAIOT B PEAKIMIO C XJOPUPOBAHHOM BOJIONM M3-T0J KpaHa, oOpa3ys
OTIACHbIE COETMHEHUS, KOTOPhIE MOTYT CIY)KUTh MPUYMHON paka. Takue coeIMHEHUs Ha3bIBarOTCS
MX, To ectb «MyTtareH ukcy» unu «Hen3BecTHbIN MyTareHy».

3aganus:

1.IIpennoxuTte cocoObl YMEHBIIIEHUS SIIOBUTOTO BIMSHUS XJIOpa B MUTHEBOM BOJIe HA OpraHU3M
YyeJloBeKa.

2.Ucxons w3 CBOEH JKM3HEHHOW TMPAKTUKU, MNPUOIU3UTENBHO pacCuuTaiiTe, CKOJIBKO
XJIOPUPOBAHHOMN BOJIBI Bbl UCIIOJIB3YETE B TE€UEHHE JTHS U JUUIS KAKUX Lienei?

3.Kakue opransl yenoBeka 0oJbIIe BCETO CTPaIalOT OT BO3AEHCTBUA XJiopa?

4.Kak BinusieT XJ0pHUpOBaHHAs BOJIAa HAa YEJIOBEKA MIPH KyMaHuu?

5.Haiigute nononHuTenpHy0 HHOOPMALIUIO O 3aMeHe XJIopa Mpu 00e33apaKUBaHUU BOJIBI.
6.Uccnenyiite pa3nuuHble TOBapbl OBITOBOM XUMUU B CBOEM gome. CocTaBbTe CIIHCOK
XJIOPCOJIEPKAIUX COSMHEHUH, YKaKUTe Mepbl 0€30I1aCHOCTH IpU paboTe ¢ HUMH.

Keiic Ne3. Meran

[ToBbIIEHHE KOHIIEHTPAIIMH HEKOTOPBIX Ta30B B aTMoOcC(epe MOXKET MPHUBOJIUTH K TI00aTbHOMY
MOTEIJICHUIO - TaK Ha3blBaeMOMY «IapHHKOBoMYy 3(dekty». Iloxkanyii, Hanbonee BaKHBIMHU
«mapHUKOBbIMH TazamMu» sBIAOTCS CO; m CHy. MeTtan BO3HHMKaeT Tpu aHa’poOHOM (T. €.
MPOUCXOAIIEM B OECKUCIOPOAHOW Cpefie) pacrhaie OpraHudecKUX BEIIeCTB; MY3BIPHKU METaHa
00pa3yroTcsi B OOJOTHCTBIX MECTHOCTSX, 3a 4YTO OH IIOJIYYHJI Ha3BaHHWE «OOJOTHBIA Ta3y.
3aroruieHHbIe MMOJs (HallprMep, PUCOBBIC TIOJI BO BPEMsI CEBA) SIBISIFOTCSI HCTOYHHKOM OOIIBIIIOTO



KOJIMYECTBA METaHa. J[pyruM HMCTOYHHMKOM METaHa SBJSAIOTCA JXBAauyHbIE JKUBOTHBIE, TAKUE, KaK
KOPOBBI, OBLIbI M KO3bl, MHILEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHa OCOOBIM 00Opa3zom st
nepeBapruBaHusl TPABSIHOM MUINM: KOHEYHBIE MPOAYKTHI METa0OIM3Ma COAEPIKAaT METaH, KOTOPBIN
BbIIENsIeTCSl B aTMocepy. DTO MPHUPOAHBIN MPOLECC, XOTA KOJIMYECTBO JOMAIIHMX >KUBOTHBIX
3aMETHO BBIPOCIIO 3a MOCJIEAHHUE J1Ba CTOJETHs. boee Toro, cocraB KOPMOB CYIIECTBEHHO BIJIUSET
Ha KOJINYECTBO 00pa3yroIIerocs MeTaHa.

3ananus

1.ChopmynupyiiTe TUIIOTE3y BBIACICHHUs MeTaHa JIoAbMU. 2. Kak Konu4ecTBO MeTaHa, 3aBUCUT OT
KOJINYeCTBAa HaceseHus miaHeTsl? 3.UTo aBiseTcs MCTOYHUKOM BBIICTICHUS MeTaHa B atMmochepy?
Keiic Ne 4.

B navane XIX Bexka B AHMIMM CTaJIM MOJHBIMU IUIAlllM M3 BOJOHENPOHUIIAEMOM TKaHH,
Ha3bIBAEMbIE MAKMHTOIIAMH. ODTO HA3BAaHWE OHM MOJYYMIM B YECTh AHIJIMHCKOIO XUMHUKA H
uzoOperatenss Y. MakuHTOIIA, NPEIOKUBLIETO IPONUTHIBATh IUIAILEBYI0 TKaHb PacTBOPOM
HaTypaJpHOro Kaydyka. OJIHaKO Ha COJHLE TaKHe IUIAIM CTAaHOBWIIMCH JIMIIKUMH, & B MOPO3HYIO
IOrojly — JOMKMMH. DTHU HEJOCTAaTKU YCTpaHWIJI Jpyroi Bbliatrouuiics anraudyadul Y. I'ynsup. 1.
3aganus. [Touemy ruiamieBasi TkaHb UMesa Takue HepocTatku. 2. [Ipemnoxute cnocod ycrpaHeHUs
ux, noeropuB otTkpbiTue Y. I'yapupa. 3. Kak Ha3piBaeTca 3710 coenuHenue? 4. Hanumumre
CTPYKTYpHYIO (JOpPMYITy 3TOTO BEIIECTBA.

Keiic NeS «HenonpaBumas ommodka»
B ¢upme TOO «Kackan-2» npu 3akauke raza B OajyIOHbI, HE J100AaBUJIM BEIIECTBO, KOTOPOE
npujaeT 3amax JoMmaliHemy raszy. ['a3 Obul AOoCTaBiieH B OAHY M3 KBapTUpP U IpU 3TOM OaJljIoH
npomyckai. Yepes CyTKH BCe KMIIbLIBI OKA3aIHUCh B OOJLHUIIE
Bonpocsl.1. MeeT 1 npupoanblil a3 nponal u OyTan 3anax? 2. Kakyio HemonpaBuMyro OmuOKy
COBEpIIMIA DPA0OTHUKU Ta30BOM CTAaHIMM NpU 3akauke ObiToBoro rasa? 3. Kakoe BemecTBo
npUjaeT 3amnax JomaiiHeMy rasy? 4. Moxer iy oOOHsIHUE YeJOBEKa yJIOBUThH ra3 6e3 3amaxa? 5.
Kakum nprbopom MOKHO JT0Ka3aTh MPUCYTCTBUE ra3a B KBapTUPE, €CIIH OH Oe3 3amaxa?
6.5 Pemenue 3amau

3agaya Nel. Beruncnauts mMaccy STHIIEHA KOJTMYECTBOM BEIIECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 monb xene3a u 0,3 MoJib cepbl. OnpeaeuTe Maccy noJy4eHHON
cmecH. Paccumraiite maccy mnonydeHHoro cyibpuna sxenesa(ll), yautsiBas, 4To 3TH 37€MEHTHI
COEZIMHAIOTCS B MACCOBOM OTHOIIEHUH 7,4.

3agauya Ne 3. Xnopun Gapusi maccoit 6r pactBopwind B 250 M1 BOABI (TJIOTHOCTH BOJBI
npuHATH 3a 11/Mi1). YeMy paBHa MaccoBas J10JIs COJIM B ITOJIyYEHHOM pacTBope?

3agaua Ned4. B 100 r Boas! pactBopuin 2 Moib cynbdara kanus. Paccunraiite MaccoByro
JIOJIF0 paCTBOPEHHOTO BEIIECTBA.

3apmauya NeS. PaccumraiiTe maccy cyinbdara Kamus M BOJbI, KOTOpPHIE HAI0 B3STh IS
npurortosieHus 60 T. pacTBOpa ¢ MacCoBOH J10JIel pacTBOPEHHOTO BemiecTBa 15%.

3agaua Ne6. Cxonbko Ha/lo B35Th HUTpaTa Kajus Ui MPUTOTOBJIEHHS 3 KI pacTBopa C
MaccoBo# aosei conu 8%.

3apaua Ne7. B naGopaTopun BoOCCTaHOBIEHHEM HUTpoOEH30J1a Maccou 61,5T. momydunu
aHUIMH Maccolt 44 r. OnpenenuTe MacCoBYIO 10110 (B%) BbIX0/1a aHUJIMHA OT TEOPETUUECKOTO.

3agauya Ne8. Omnpenenure Maccy YKCYCHOW KHCIJIOTBI, KOTOpask pacxXxoayercs JUisl CHHTE3a
YKCYCHO-3THUJIOBOTO 3(upa, eciu nosyueHHas Macca 70,4 r. cocrasiusieT 80% OT TEOPETHUECKOTO.

3agaya Ne 9. Bonsplii pactBop, conepkammuii GocPopHyrO KHUCIOTYy Maccoiu 19,6r.
HEUTpanu30oBalu TUAPOKCHIOM Kanbliusg Maccoitl8,5r. Ompenenute Maccy o0pa3oBaBIIErocs
npenunurata CaHPO,4 2H0.

3agauya Nel0. [[ns peakuum amoMuHus ¢ cepoil Belaenwioch 509 kJlx sneprun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIJICIIMTCS B PEAKLUH, 111 KOTOPOU B3AThI 81 T amoMuHMSA U 128 T cepsl.

3agauya Nell. TepmoxumHuyeckoe ypaBHEHUE pEaKIIUU TOPEHUS YIIIepoia UMEET BUJ:

C +0,—CO0; + 394 x]JIx



Paccuuraiite maccy yrieposaa, BCTYNMBILEIO B peakLuio, eciau Bblaenwioch 1970 xlx
TEIIOTHI.

3apmaua Nel2. [Ipu cropanum KajibliMsi Maccod 8r. KOJMWYECTBO BBIICIMBIICHCS TEIJIOTHI
coctaBwio 127 k. CocTaBbTe TEPMOXUMHUUECKOE YPABHEHHUE PEAKIIUH.

3agauya Nel3. Kakoii 00bEM BO3ayXa pacxonyercss Ha OKHCICHHE MpONHiIaMHHa 00BEMOM
2001

3agauya Ne 14. Kakoil 00bEM KuCIOpOAa pacxXoqyeTcsi Ha OKHCICHHE  METHJIaMUHA
00Bémom 5117

3agaua NelS. Kakoli 00bEéM ameTuseHa MOXHO TIOMYYUTh U3 KapOuaa KalbIMs Maccou
10kr, MaccoBas 1o npuMecel B Kotopom 15%7?

3agaua Nel6. Kakoii 00b€M MeTaHa MOXKHO MOTYYHTh U3 KapOuaa anmtoMuaus maccoi 30r.,
€CJIM MaccoBas 10J1s npumeceit cocrasiser 15%..

3agaya Nel7 Ha HelTpanuzanuio CMeCH YKCYCHOM KHMCIOTBI UM MYPAaBbUHOH KHCJIOT
Maccoiil0,8T pacxoaoBanu rUAPOKCU]T HaTpusi Macco 8r. OmpeaesnTe Maccy KaxXJI0h KUCIOThI B
CMECH.

3agaua Nel8. [lpu B3auMojeHCTBMM CMECH 3TaHOJIAa M MpornaHoja Maccoud 10,6r c
METaJUIMYECKUM HATPUEM BBIACIWICA BOJIOPOJ 00bEMOM 2,241, Omnpenenutre MacCOBYIO JIOJIO
Ka)KIO0r0 CIHPTA B CMECH.

3agayaNel9. B kauwectBe  aHTU(PHU30B B OXJIAJUTEIBHBIX CHCTEMax JBUTaTeNed
UCIOJIB3YIOT OJJUH M3 MHOTOATOMHBIX CIIHUPTOB. MaccoBasi 10Jisl SJIEMEHTOB B CIHPTE COCTaBJISIET:
yraepona 38,75%, Bogopona 9,68, kucinopoaa 51,51%. [1noTHOCTh MapoB BEHIECTBA MO BOJIOPOIY
paBHa 31. BeiBenute popmyny BemiecTa.

3agaua 20. [y yHUYITOXKEHUSI MUKPOOOB M OAaKTEpUii MOXKHO MCIIOJIB30BaTh TMOKCH] CEPHI,
€ro Tak)xe MPUMEHSIOT B Ka4yeCTBe KOHCEPBUPYIOIIETO CPEACTBA MPU CYIIKE YEPHOCINBA U APYTUX
GpyKTOB.

3aganue: Berancnute, kakoii 00beM 3aiiMyT 1, 5 MOJIb 1HOKCHIA cephl (H. Y. ).

3agaua 21. B nponutom ObUTH 9acTBIMHU CITydad OTPABJICHUS JIOJEH B YTOJBHBIX HIAXTaX
yrapabsiM razoM. [lockonpky okcup yriepona(ll) me mmeer 3amaxa, TO OMACHOCTH MOJACTYIMala
He3ameTHO. LllaxTepsl, ciryckasch B IIaxXThl, Opajii ¢ co0oii B KadyecTBe CBOEOOPa3HOr0 HHANKATOpa
KaHapeiKy B KJIETKe: KaHapehKu MaJaroT B 0OMOPOK OT MpUCyTCTBUS B Bozyxe cienos CO.

3apanue: Beruncnure, kakoit ooveM (H. y. ) 3aitmyt 0, 5 mons CO; 56 T CO.

22.3apaya 06e3 pacuéTos.

B nauane XX croyietusi reosioru 3amu@poBbIBalid Ha KapTax MECTa OTKPBITHS PYJ LIEHHBIX
METAaJUIOB MPH MOMOIIM KOOPAMHAT XUMUUECKUX J1eMeHTOB B [lepuoanueckoii cucteme. Apabekoit
nu¢poii ykas3pIBaIM HOMEp MEpUOJa, a pUMCKONM — HoMep Tpymnmnbl. KpoMe Toro, B 3anucsx Obuin
emte OykBbl pycckoro andasuta — A unu b. Ha ogHolt 3 crapbix kapT Hanuiu o6o3HadeHus: 4VI b,
4VII B2, 61 b, 611 b. Paciumdpyiite 3amnucu reonoros.

3agaua23d. «CaxapHasa kuciaora». B 1779 r. Hemeukuil ceHaTop, anTekapb U XUMHK
HNorann Xpuctuan Burned momelicTBOBall M3BECTKOBOM BOJOM Ha COKH IIABENs M KHUCIHIIBI,
coJiepKallie «KUCIWYHYI0 KUCIOTY», M 3aMETHJI, YTO U3 PAacTBOpa BhINAAaeT OeJblii 0CajloK.
Opnako coctaB ocajgka BurieOy yctaHOBUTH He yAanoch. Uepe3 MmsTh JIET MIBEJICKUN anTeKkapb U
xumuk Kapn Bunsrenswm Illeene pemmn nocMoTpeTs, 4TO MOIYYUTCS, €CIM TPOCTHUKOBBINA caxap
00paboTaTh KOHIIEHTPUPOBAHHOW a30THOM KuCIOTOW. OH OOHApYXWJ, UTO MPU STOM BBIJENISETCS
KpacHO-Oypblii ra3 u o0pa3zyeT Hpo3payHblii pacTBOp, KOTOPHIM OKpalIMBaeT CUHHUHA JaKMyC B
kpacHblii 11BeT. Korga Illeene noGaBui K 3TOMY pacTBOPY M3BECTKOBYIO BOAY, MOJYYHJ Oeblit
0CaJIOK, OYEHb MOXOXKMH IO CBOMCTBaM Ha OCallOK, BblIeneHHbIH Burie6om. Kakoe BemecTBo
oOHapyxwiu Burne6 u llleene?

3anaua24. KAHTHXJIOP»

[Tocne otOenuBanus TpeOyercs oOsi3aTenbHas oOpabOTKa TKaHW I YAQJICHHS XJ0pa,
MHa4Ye €€ BOJOKHA MOTEPSIIOT MPOYHOCTh. Kakue BemecTBa MOKHO UCIIOJIb30BATh KAK «@HTUXJIOP»?

3agaua 25.B peakiuio, TepMoXuMUdeckoe ypaBHeHHe KoTopoid S + O, = SO, + 297 x/Ix,
BCTynuia cepa maccoi 1 r. KonndecTBo TemoThl, BBIAESIUBIIEECS IPU ITOM, PABHO:



A) 9,28 xJIx; b) 74,25 xJIx; B) 29,7 xJIx.

3agaua 26.YKaxure cojib, BOJHBI PACTBOP KOTOPOIl UMEET LIECTOYHYIO CPENY:

A) cynbdar xkanust; B) xmopua amomunusi; B) kapOoHat xanusi.

3agaua 27.0npenenuTe Ha3BaHUE BEUIECTBA, IVIABHAS IIETIh KOTOPOTO COCTOMT U3 YETHIPEX
aTOMOB YTJIEPOa, COACPKUT KapOOKCUIIBHYIO TPYIIIY U OAHY JBOMHYIO CBS3b, @ TAKXKE PATHKAIIbI
METHJI U ITHIT:

A) 3-metun-3-3tun0Oyren-3-oBasi KHCIIOTa;

b) 3-meTmn-2-3trn0yTeH-3-oBasi KUCIOTA;

B) 2-metnn-3-3tndyren-3-oBast KUCIOT.

3apauya 28. Maruuii konmyecTBOM BemiecTBal,5 Moiib coxriu B Kuciopoze. Onpenenure
Maccy MOJIYUeHHOTO OKCHJIa MAarHusl., yKaXXUTe TUI PEaKIHH.

3agaya 29. Hanummre ypaBHEHMS peakUuid MeEXIy alIOMMHMEM M CIEIYIOIIUMHU
BEIIIECTBAMH: a) XJIOPOM; O)KHCIOPOJOM; B)CepOi(ABYyXBaJICHTHA); I')i{0JIOM OJTHOBAJICHTEH.

3agaua 30. Kakue TUIIBI XUMHUYECKOH CBS3M CYIIECTBYIOT B CIEAYIOUIMX BemecTBax: a)Lil,
N2, BaCl, ,CH.,.

3agaua 31. Kaxoil BbICIIMH OKCHUJ M THAPOKCUZI O0pa3yeT XUMHUYECKUH 3JIEMEHT C
NOpsAIKOBBIM HOMepoM 32? Kakue cBoicTBa OyIyT MPOSIBIATH STH COSAMHEHUS?

3agaya 32.C kakuMU M3 TEPEUYHCICHHBIX HIKE ODIIEMEHTOB TepMaHHWil OyAeT HMEeTh
HauboJIbIlee CXOACTBO, a C KAKUM HaUMEHbIIEee: KaJAMU, TadHMii, CBUHEI.

3agaya 33. Cxema peakuuu: CuCl+ KOH — Cu(OH); + KCI, paccraBbre
KOA((UIIMEHTHI U YKAKUTE THIT PEAKIIUU

3agaua 34. Paccuutaiite 00bEM BOAOpOJA, U3MEPEHHBIN NIpPU HOPMAIbHBIX YCJIOBHSIX,
KOTOPBIA MOKET 00pa30BaThCS MPU PACTBOPEHUHU B COJISTHOM Kuciote 10,8T amoMuHUS.

3apaua 35. [lpu HarpeBanuum HHUTpaTta HaTpus oOpazoBaiica Kuciaopon o6bémom 280
Mi(HOpMasbHbIe yenoBusi) Kakas macca conu moaBepriiach pa3iokeHuo?

3agaua 36. Kakue u3 mepedncieHHBIX coiieii OyayT moaBepraThesi rupponmsy: a) KBr,
6)KNO3; B)NayS. Hanumure ypaBHEHHUS.

3agaua 37. Cpemu  npemIOKEHHBIX  (GOPMYJT  BEIIECTB,  PACIOJIOXKEHHBIX B
MIPOHYMEPOBAHHBIX sueiikax, BoIOepuTe Qopmyisl: A) kucioi conu; b) kucmorHoro okcuzaa; B)
JIETY4ero BOJOPOIHOTO COETUHEHHUSI.

b 2 3
Cro, NaH CrO,Cl,
4 S5 6
NH,CI NH5 CcoO
F4 8 9
K[AI(OH),] HIO, Ca(H,PO,),

3anaua 38. Cpenu npenioxkeHHbIX (OPMYIT M Ha3BaHUM BEIIECTB, PACIIOIOKEHHBIX B
MIPOHYMEPOBAHHBIX siUeiKax, BeIOepuTe (hopMyIy WM Ha3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOpUMOMY OCHOBaHUIO, b) kucioii conu, B) HeconeoOpasyromemMy OKCUy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCH 5 6
CH, co
JIATHA
7 8 9
Cr(OH), Mg,N, ZnO

3anaua 39. CoCTaBUTh YPaBHEHHUSA PeaKI[MM IPH IIOMOILM KOTOPBIX MOMHO
OCYIeCTBUTH nNpeBpamenua: Ca—Ca0—Ca(0OH), —»Ca(NO0s),

Bamaua 40. CocTaBUTh ypaBHEHHs PEAKIUH MPH MMOMOIIM KOTOPBIX MOXHO OCYIIECTBHTH
npespamieaus: Na,O— NaOH —Cu(OH),—Cu(SO,)



3agauya 41. B nByx mnpoOHMpKax HaXOIATCS PacTBOPHl THAPOKCHAOB Kallusl M KaJbLus.
Harnummre ypaBHEHHS peakIiuid, TP MOMOIIM KOTOPBIX MOXKHO Pa3IMYUTh 3TH PACTBOPHI.
3agauya 42.B nByx mnpoOupkax HaJUTBl PacTBOPbI CEPHOM KHCIOTHI W Cynb(ara HATpHS
[IpennioxkuTe nBa criocoda Mpu MOMOIIM KOTOPBIX MOKHO PA3JIMYHUTh 3TH PACTBOPHI.
3anauya 43. MMoabepure K TEKCTY NPABHJILHbIN TEPMHH ONpe/IeJeHUsl NOHATHS:
a).- BEIIeCTBAa, OAMHAKOBHIE TI0 COCTaBY, HO Pa3HbIE IO CTPOCHHUIO.
0) .- 9TO PsII COCAMHEHUN, CXOTHBIX MO CBOEMY CTPOCHHIO U XMMHYECKHM CBOWMCTBaM,
KOTOpPBI€ OTIWYAIOTCA APYr OT Jpyra IO COCTaBYy MOJEKYJ Ha OJHY WJIM HECKOJIBKO
rpynn CH2.
B) - 9TO U30MEPHI, OTINYAIOIINECS MTOPSIAKOM COCTUHEHUS aTOMOB.
T.. PEACTaBIsIET COO0I COBOKYITHOCTh HECHCTEMATUYECKIX HCTOPUUYECKHU CIOMKHUBIITHXCS
Ha3BaHUN OPTraHUYECKUX COCTUHCHUM.
I)..- 3TO SIBIICHUE CYIIECTBOBAHHUS BEUICCTB, MMECIOIINX OJUHAKOBBIA KAUYECTBEHHBIW U
KOJIMYECTBEHHBIN COCTaB, HO Pa3JIMYHOE CTPOCHUE U Pa3HbIE CBOMCTBA.
3anaua 44. Hanmumre cTpyKTypHbIe GOPMYJIbI COSIMHEHHT 10 MX HA3BAHHSIM:
a) 2,5-TMMeTHIITEKCEH-3;
0) 2-MOHOMETHII-3,5- TUIPONITHOHAH;
B) 2,5 - TUMETHJI - 3-HUTPOTEKCaH;
r) 2,3-AUXJIOPreKCaHoBasi KUCIIO0Ta;
n) 2 - aMuHOOYyTaH.
3anauya 45. 3anoanure Tadaumy

M3omepust M3omepust 30Mepust
MexknaccoBast .
BemecTtso ['omosor  [yriepoaHoro BoMeDIS [10JIOKEHUS (yHKIMOHATBEHON
CKeleTa p KPaTHOM CBSI3M [PYIIIbI
[lenTan
["excen-2
ByTtanon-1

3anaua 45. Kak paznnuuth KpaxMalbHbIN KielcTep U ruiepud? Hanummure ypaBHEeHUs peakimii?
3agaya 46. Kak onbITHBIM MyTEM pa3Iu4UTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
peaKuui.

3agaua 47. COCTAaBHUTL YPAaBHEHU A pPeaKIIUH IPU IIOMOILH KOTOPBIX MOXHO
OCYIWIECTBUTH NIPEBPAIIEHUA: METAH > alleTHUJIEH > ®TaHaJdib —3TaHOJI
—6pPOMBTAH —BOTUJIEH —DTAaHOJ > DTaHalb.

3agaua 48. OCyIeCTBUTH NPEeBPAllleHUA: aleTaT Kajaua — 3Tad — X —
®TAHOJI — AUBTHUJIOBHHN D0up. Ha3saThk BemecTsoO X.

3anauad49. CkopocTh XMMHYECKOM peakinuu mpu 20°C paBHa 1 MoJb/1 . BerancnuTe CKOpocTh
JTOU peaKIuu IIpH 60°C, ecrn TeMIepaTypHbIi KO3QPUIUEHT paBeH 3.

3agauya 50. Kak HaJ10 U3MEHUTH KOHIEHTPAIIMHU BEILIECTB, AaBJIEHUE U TEMIIEpaTypy TOMOTE€HHOM
cuctemsl PCls<> PCI3+Cl, -129 xJIx.

3agauya 51.Bo MHoOrue coBpeMEHHbIE CTHpaJbHbIE MOPOLIKU T00aBIAOT O€3BOAHBIM cynbdar
HaTpus JUIsl COXPAaHEHHUs ChIMydecTH 3a CcY€T Kakoro Impolecca 3Ta CoJib IpeAoTBpallaeT
CJIEKMBAEMOCTbH ITOPOLIKOB?

3apauya 52.Uto0bI cemMeHa ¢/X KyIbTyp XOPOIIO COXPAHSIIUCh OHU JIOJDKHBI UMETh BIQXKHOCTH HE
6omnee 15 %. BpicymuTs cemeHa He Bcerja MpoCTO, TaK Kak HarpeBaHHe NPUBOJIUT K IMOTepe
BCXOKecTH. [loaToMy MNPUMEHSIOT XHMMHUYECKYI0 CYIIKY: CMEUIMBAlOT CeMEeHa ¢ Oe3BOJIHBIM
cyib(aroM HaTpus. DTa COJb JIETKO 00pa3yeT OueHb MPOYHBIN KPUCTAJUIOTHAPAT, TOITOMY IpHU
CMEIIMBAHUM €€ C BIAKHBIMH CE€MEHaMH OHa OTHMMAaeT OT HHUX BOJIY U CBS3bIBACT €€ B
kpuctaoruapar NaySO410H,0. PaccuumTtaiite, CKOJIBKO HYXHO cyibdaTra HaTpus s
BeICymMBaHus 10 KT ceMsH, UMEIOIINX BJIAKHOCTH 25%, 10 KOHAUIIMOHHOHN BiIakHOCTH 15%



