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1. HIOACHUTEJIBHASA 3AIIMCKA

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouast mporpamma yueO6HOoro mpeamera OOIL12 «XuMmus» SBISETCS YacThIO
00pa3oBaTebHONM MPOTPaMMBbI MOATOTOBKM CHEIMAIKMCTOB CPEIHEro 3BEeHa, pa3pabOoTaHHOU B
cootBercTBUU ¢ PI'OC CIIO no cnenuansHocT 38.02.01 Dx0oHOMUKA U OyXTranTepcKuil yuer (1o
OTpacisiM).

1.2. MecTo npegMeTa B CTPYKTYpe NPOrpaMMbl NOATOTOBKHU CNIEIHAJNCTOB CPEIHEr0
3BeHa
Vueonsii npenmer OOIL12 «Xumus», wu3ydaercs Ha 0a30BOM YypPOBHe B

0011eo0pa3oBaTeIbHOM IIUKJIIE Y4eOHOTO IJIaHa OCHOBHOM MpodeccroHanbHON 00pa3oBaTeabHON
nporpaMmmsl crierinanbHOCTH 38.02.01 DxoHOMUKA U OyXranTepckuil yueT (1o oTpacism).

B npeamere OOIL.12 «Xumusi» B KauecTBE OCHOBHOTO MOAXOAa K MpodeccuoHaIn3aim
peaan30BaH MOAX0/ Ha OCHOBE BbIICTICHUS TPUKIIaAHOTO MOy s «MccmenoBanne 1 XUMAYECKUA
aHam3 00BEKTOB TexHOChEpsl / Onocdeprb». B nmpukiaaHOM MOIyIe OTPaXKarOTCs 0COOCHHOCTH
NPUMCHCHHUS XWMHWYECKHX 3HAHUH, YMCHHM, HABBIKOB B Oynymed mpodecCHoHaTbHON
nesTeNbHOCTH  oOywatomuxcs. CoaepaHue [aHHOTO MOJIYJS ONpEAeNeHO C  Y4eTOM
CHEIHNAIbHOCTH 00Y4arOIINUXCSl.

1.3 O6beM yueGHOro npeaMeTa U BUAbI Y4eOHOI padoThI

Bup yueo6Hoii paGoThl O0bem yacoB

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 78
B TOM YHCIIE:

OCHOBHOE coJiep:KaHue: 72
B TOM YHUCIJIE:

- TEOpETUIECKOe O0yICHHE 36
- IPAKTUYECKUE 3aHSITHS 36
IIpodeccuonaLHO-OPHEHTHPOBAHHOE cO/lep:KaHue (CoepKaHne 6
NPHUKJIATHOT0 MOTYJISA)

B TOM YHUCIJIE:

- TEOpeTUYECcKoe 00ydeHne 2

- IPAKTUYCCKUC 3aHATUSA 4

Ilpomexxyrounas atrectanus (iugdepeHHPOBAHHDII 3a4eT)




2 IIVTAHUPYEMBIE PE3YJIBTATHBI
B pesynbraTte wu3ydeHus IMpeaMera y o0Oy4arommxcs JOJDKHBI ObITh  COPMHUPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.
JINYHOCTHBIE pPe3yJIbTAThI
JIMYHOCTHBIE ~ pe3ynabTaTbl  OCBOGHUS ~ OCHOBHOM  00pa3oBaTeNbHOM  MPOrpamMMbl

Oo0y4JarloIMMHUCS OTPa)Xar0T TOTOBHOCTh W CHOCOOHOCTh OOY4YarolUXCsl PYKOBOJCTBOBATHCS

c(OpMUPOBAHHON BHYTPEHHEW TMMO3MIIMEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX OPHCHTAIIHMH,

MO3UTUBHBIX BHYTPEHHUX YO€KICHUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM LICHHOCTSIM POCCUHCKOTO

oOuiecTBa, pacHIMpEeHUE KU3HEHHOTO OIbITa M OIbITa JAEATEIbHOCTU B IPOLECCE pealu3aluu

OCHOBHBIX HaIlpaBJICHUI BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCJIE B YACTHU:

IrPaKIAHCKOT0 BOCIIMTAHMSA:

— c(pOpPMUPOBAHHOCTH I'PAXKAAHCKON MO3UIIMUA O0YUYAIOUIErocsl Kak aKTUBHOTO U OTBETCTBEHHOIO
YjieHa POCCHICKOTO O0IIECTBa;

— O0CO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEMH, YBaXKEHHE 3aKOHA U TPABOMOPSIKA;

NATPHOTHYECKOT0 BOCIIUTAHUSA:

— chOPMHUPOBAHHOCTh POCCUHCKON T'PaKTAHCKOW HACHTUYHOCTH, MAaTPUOTU3MA, YBAXKECHHS K
CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Inepelx PoamHON, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYpPY, IPOILIOE U HACTOSIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

— I1CHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM, HUCTOPHUYECKOMY U IPUPOAHOMY
HacJleIMIo, NaMsATHUKaM, TpaaulusM HapoaoB Poccum, noctmxenussm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

AYXOBHO-HPABCTBEHHOI0 BOCIMTAHUS:

— OCO3HaHHE TYXOBHBIX [IEHHOCTEH POCCUICKOTO HAPOa;

— chOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBECHHUS;

— CHOCOOHOCTH OLIEHHMBATh CUTYallMI0O M NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

— OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYMBOTO OyAYIIETo;

ICTETHYECKOT0 BOCTIMTAHMSA:

— DJCTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETHKY ObITa, HaAYy4HOIO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a U OOLIECTBEHHBIX OTHOILIECHUI];

— TOTOBHOCTbH K CaMOBBIPA)XEHMIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIJICHHE MPOSBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

(pu3MYecKOro BOCIUTAHUS:

— c(opMHPOBaHHOCTH 37J0POBOr0 U 0€30MacHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37J0pOBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAOIO0HE;

— TOTOBHOCTb K AKTUBHOHM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIBHOW HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATh U CAaMOCTOSITENIbHO — BBIIIOJIHATH — TaKylO
JESATENHOCTD;

— WUHTepec K pa3iuyHbIM cdepam mnpodheccHoHANbHON AeITeIbHOCTH, YMEHHE COBEpILaTh
OCO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

— TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHHIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEl )KU3HU;

IKOJOTHYECKOr0 BOCTIMTAHMUSA:

— chOPMHUPOBAHHOCTh  DKOJOTUYECKOW  KYJIbTYpbl, IOHMMAaHHWE BIUSHUS  COLIMAJIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHHE
r100aTBbHOTO XapaKTepa HKOJIOTHUYECKUX TTPOOIIeM;

— aKTUBHOE HENPUATHE AEHUCTBHUI, IPUHOCAIIMX BPEI OKPYKAIOLIEH CpelIE;

— yYMEHHE MPOTHO3UPOBATh HEOJIArONPHUSATHBIE IKOJIOTUYECKUE MOCIEICTBUS MPEIIPUHUIMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

— OCO3HAaHHWE LEHHOCTHM HAYYHOM [EATEIbHOCTH, TOTOBHOCTH OCYILECTBIISITh MNPOECKTHYIO H
UCCJIEI0BATEIBCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.



VYuuteiBas cnenuduxy npeamera OOII 12 Xumus, JIHYHOCTHBIE Pe3yabTaThl B IPOrpaMMe
KOHKPETU3UPOBaHbI KakK:

JIPO1- chopMUpOBaHHOCTh YYBCTBAa TOPJOCTH M YB@KEHHUS K HCTOPUU M JOCTHXKEHHUSIM
OTEYECTBEHHOM XMMMUYECKOW HayKH; XMMHUYECKM TPaMOTHOE MOBEJCHHME B IPOPEeCCHOHATBHON
NESTeIbHOCTH M B OBITY MpH OOpalleHuH C XUMHYECKMMH BEIIECTBAMHU, MaTepHalaMHU U
npoleccamy;

JIP02-roTOBHOCTH K MPOAOJDKEHHIO 00pa30BaHUs M MOBHIIICHUS KBATM(UKAIIMKA B H30paHHOM
npo¢eCCHOHATIBHON AEATEIIBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIIETEHLUH B
ITOM;

JIP03-ciocOOHOCTh  UCIOJIB30BaTh JIOCTMDKCHHS COBPEMEHHOM XHUMHYECKOM HAyKd W
XUMHUYECKHX TEXHOJOTMH JJIsi TIOBBIIICHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pAa3BUTHUSA B
BbIOpPaHHON MPO(pECCHOHATIBHOMN AEATEIbHOCTH;

JIP04-roTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO HAa MPOTSHKEHUH BCEi
KHU3HH,

JIP05-copMHUpPOBAHHOCTh JKOJOTMUECKOW KYJIBTYPhl, IMOHMMAaHHME BIHUSHUS COIUAIBHO-
SKOHOMHYECKUX TIPOLIECCOB HAa COCTOSHHE NPUPOAHONM M COLMAIBHOW Cpelbl, OCO3HaHME
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

JIP06-akTHBHOE HENPUATHE NEHCTBUMN, IPUHOCSIIUX BPEl OKpYKaroliel cpeae;

JIP07-coBeplICHCTBOBAHUE  SI3bIKOBOM M UMTATENIbCKOM  KYyJIbTYphl KaK  Cpe/ICTBa
B3aUMO/JICHCTBUS MEXTY JIFOIbMU U [TO3HAHUS MHPA;

JIP08-0oco3HaHNEe LIECHHOCTH HAyYHOW AESITEIbHOCTU, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHUBHUIyaIbHO U B IPYIIIE.

Hns hopmuposanus nuunocmuvix pe3yibmamos y obyuarowuxcsa popmupyromes YV/I:

— yB@)XEHHUE K UCTOPUH U JOCTUKEHUSIM OTEUECTBEHHON XUMHUECKOW HAYKU;

— TOTOBHOCTh U CHOCOOHOCTH K 00pa30oBaHMIO, B TOM YHUCIIE CaMO00pa30BaHUIO, Ha MPOTSHKEHUN
BCEM KU3HU;

— COBEpIIECHCTBOBATh UMEIOIIMECS 3HAHUS,

— JKeJaHHE 0CO3HaBaTh CBOU TPYAHOCTH M CTPEMUTHCS K UX IPEOI0JICHHUIO;

— TIOJIOKUTEJIbHOE OTHOILIEHUE K TPYAY, OCO3HAHHE 1LIEHHOCTH MacTEPCTBA, TPYAOIIO0HE;

— 3HaHWE MOPAJIbHBIX HOPM M YMEHHE BBIJEIUTH HPABCTBEHHBIN acIEKT IIOBEJCHMS;

— YMEHHE COOTHOCUTB MOCTYNKHU U COOBITHS C MPUHATBIMU ATHUECKUMHU PUHIIUIIAMU;

— TPOSBIEHHUE DMIIATHH, KAK OCO3HAHHOIO IOHUMAaHMs 4yBCTB JIPYTUX JIIOJEH U CONEPEKUBAHUS
UM, BBIPQXKAIOIIMXCS B MOCTYIIKaX, HAIIPAaBJIEHHBIX Ha MOMOIIb U o0ecrnieueHue 0aaronoayyusi.

— Ppa3BUTHE DJTUYECKUX YYBCTB — CTBIJA, BHUHBI, COBECTH KaK pETYJIATOPOB MOPAJIbHOIO
MOBE/ICHNUS;

— 3HAaTbh OCHOBBI 3KOJIOTMYECKOHN KYJIbTYpPBbI: IPUHATUE LIEHHOCTH NPUPOAHOIO MHPA, FTOTOBHOCTh
CIIEIOBaTh B CBOEH J€ATEIbHOCTH HOPMaM MPUPOJO0XPAHHOTO, HEPACTOUUTEIBHOTO, 3J0POBbE
cOeperaromiero moBeICHUS;

— YCTaHOBKa Ha 3J10POBbIN 00pa3 KU3HHU.

Dopmuposanue VY nposooumcs npu nomowju peuienus cieoyrouux munossix 3a0ay.

— caMoCTosITeNIbHas OJrOTOBKA IeJIel U 3a7jau yueOHO! AesITeTbHOCTH;
— TIOHMCK, aHAJINU3, U3BJIeUeHHE HE00X0AUMON HH(POPMALINY;
— CaMOCTOSITENIbHOE B3aUMOJIEHCTBUE C UH(POPMAIIMOHHBIMUA HCTOYHUKAMU;
— y4yacTHe B KOHKypcax U OJUMIINA/IaX;
— TpOEKTHas AESTeNbHOCTh 00Yy4aroIINXCsl.
MeTtanpeameTHbie pe3yJibTaThl
OcBoeHHe mHporpaMMbl TpeAMETa COMPOBOXKAAeTcd (HOPMUPOBAHHEM Y OOy4arouuxcs

METaNPEIMETHBIX PE3YJIbTaTOB, KOTOPHIE TOJKHBI OTPaXKaTh:

OnJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH NI03HABATEIbHBIMH /1CHCTBUAMM:

0a30Bble JJOTHYeCKHe NeliCTBUS:

— CaMOCTOSITENbHO (OPMYJIHMPOBAaTh M aKTyaJU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;



YCTaHABIIMBATh CYIIECTBEHHBINM MPU3HAK WM OCHOBAHWS JIJISl CPaBHEHUS, KIACCH(PUKAIIUU U
0000111eHM;

OTIPEICIIATH LENH JeATSIIbHOCTH, 33/]aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHHSX

BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHMBATH COOTBETCTBHE pPE3YyJIbTATOB IETISM,
OIICHUBATh PUCKH MOCJICICTBUN ACSITCIbHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM;

0a30BbIe HCCJIeI0BaATeILCKUE AelCTBHSA:

BJIQJICTh HABBIKAMHM Y4€OHO-HCCIIEIOBATEILCKON W MPOEKTHOM AESTENIbHOCTH, HABBIKAMU
paszpelrieHus mpoodiieM;

CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX
3aJa4, IPUMEHEHHUIO Pa3INYHbIX METOIOB TO3HAHUS;

OBJIQJICHHE BHJIAMH JESATEIbHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHMS, €r0 HHTEpIpEeTali,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX y4YEOHBIX CHUTYyalMsIX, B TOM YHCJIE IMPU
CO3JJaHUU Y4EOHBIX U COIIUATBHBIX TPOEKTOB;

dbopMupOBaHUE HAYYHOT'O TUTIA MBIIIICHUS, BIaJIEeHIE HAYYHON TEPMUHOJIOTHEHN, KITFOUEBbIMH
MOHSITHSIMA U METOJIaMU;

AQHAIM3UPOBATH MOTYYCHHBIE B X0JI€ PEUICHHS 3a/1a4H PE3YJIbTaThl, KPUTUUECKH OI[CHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

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

YMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHLHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEICATETbHOCTH;
YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

padora ¢ nHopmanueii:

BJIaACTb HABbIKaAMU IMOJTYYCHU A I/IHq)OpMaHI/II/I 13 UCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO
OCYIIECTBIISITH MTOUCK, aHAIIU3, CUCTEMATH3AIUIO U UHTEPIIPETAINIO HHPOPMAIIUU PA3TUYHBIX
BUJIOB U (hOpM Ipe/iCTaBICHUS;

UCIIONIb30BaTh CPe/ICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pelIeHUU
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX U OPraHU3AallMOHHBIX 3ajlad ¢ COONI0ICHUEM TpeOOBaHUI
HPTrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUHTUEHBI, PeCypcocOepeKeHUs, TPABOBBIX U ITUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH AelCTBUSIMM:
o01enue:

paciio3HaBaThb HeBep6aHBHBIe cpeacrTBa O6I_I_ICHI/I$I, INOHUMAaTh 3HAYCHUC COIUAJIbHBIX 3HAKOB,
pacino3HaBaThb MPEAITOCBIIKA KOHCbJ'H/IKTHI)IX CI/ITyaI_II/Iﬁ U CMATYaTh KOH(i)J'H/IKTI)I;

BJIAZACTDH pa3JINYHbIMU criocodamu OGH.IGHI/IH u B3aHMOﬂeﬁCTBHH;

paSBépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3PpCHUA C UCITIOJIB30BAHHUEM SA3BIKOBBIX CPEICTB,

COBMECTHaA J€ATECJIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;
BBIOMPATh TEMAaTUKYy M METOJIOM COBMECTHBIX JECUCTBUIl C Y4éTOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4J€Ha KOJUIEKTUBA;

IIPUHUMATH 11€JI1 COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS
o €€ MOCTM)KEHHMIO: COCTABJIATH IUIAH JEHCTBUW, PACHPENEIATh POIU C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIAJa U KaXKJIOTO y4aCTHHUKA KOMaHJbl B OOIIMI pe3ynabTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeliaraTb HOBBIE IIPOCKTHI, OLEHUBAaTh HJCH C IO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAT IO3UTUBHOE CTPATErMYECKOE ITOBEJCHUE B PA3JIMYHbIX CUTyalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.



OsgiaieHHe YHHBEPCAJIbHBIMHU PeryITHBHBIMH J1CHCTBUSIMU:
CaMOOpPraHM3alus:

— CaMOCTOSITEJIbHO OCYILIECTBIISATh I1O3HABATEJIbHYIO JESTEIbHOCTb, BBIABISATH IPOOJIEMBI,
CTaBUTh U (QOPMYIHPOBaTH COOCTBEHHBIE 3aJaud B OOpA30BaTEIbHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

— J1aBaTh OLEHKY HOBBIM CUTYalIHsIM;

— pacmupsATh paMKH y4yeOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX PEAOUYTECHHI;

— cnocoOcTBOBaTh (DOPMHUPOBAHUIO U IMPOSBICHUIO HIMPOKOM 3PYIMLMU B Pa3HbIX 00JIACTIX
3HaHM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIBTYPHBII YPOBEHb;

CAMOKOHTPOJIb:

— JlaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

— BJAJIETh HABBIKAMH MMO3HABATEIBHON PEQIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JACHCTBHMA H
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

— yMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 HX CHUKECHUIO;

3MOUMOHAJIBHbIA HHTEJIEKT, NPeANnoJaralmuii ¢cgpopMupoBaHHOCTD!

— CaMOCO3HaHWsI, BKIIIOYAIOIIETO CIOCOOHOCTh TMOHMUMATh CBOE SMOIMOHAIBLHOE COCTOSHUE,
BUJICTh HANpABJICHHS Pa3BUTHUS COOCTBEHHOH SMOIMOHANBLHOU c(ephl, ObITh YBEPEHHBIM B
ceoe;

— CaMOpEryJIHpPOBAHMS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBECHHE, CIOCOOHOCTh a/IallTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U IIPOSIBIISATH
TUOKOCTB, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHUBALUM, BKIIOYAIOIICH CTPEMIICHME K JOCTHKEHHIO LEIM U yCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXO/IsSl U3 CBOMX BO3MOKHOCTEH;

— DJMMaTUM, BKJIIOYAIONIEH CHOCOOHOCTh IMOHMMATh SMOIMOHAJIBHOE COCTOSIHUE JpPYTHUX,
YYUTBIBATh €ro MpPH OCYHUIECTBICHUH KOMMYHHUKAIMH, CIHOCOOHOCTh K COUYYBCTBHUIO U
CONEPEKUBAHUIO;

NPUHATHE ce0s1 U APYTUX JIOAeH:

— TPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

— TPUHUMATHh MOTHUBBI U apTYMEHTHI IPYTUX JIFOJAEH MPU aHATU3€ PE3YJIBTATOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha OIINOKY;

— pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU IPYTOT0 YeIoBeKa.

Yyumeiean cneyugpuxy npeomema OOIL 12 Xumusn, memanpeomemusvie pe3yibmamvl 6
npozpamme KOHKpemu3uposanvl Kax.

MPO1-ymenue camocTosITENbHO  (OPMYJIHpPOBaTh M aKTyaJlu3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEACIIATh LU ACATEIbHOCTH, 3a1aBaTh IAPAMETPLl U KPUTEPUHU
UX JIOCTHMKEHUS, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHWBATH COOTBETCTBUE DPE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM 1E€ATEIBHOCTH;

MPO02-B1anetp HaBBIKAMH Y4€OHO-UCCIIEIOBATEILCKOM U  TMPOEKTHON JIeATEITHhHOCTH,
HaBBIKAMU pa3pelieHust mpooiem;

MPO03-criocoOHOCTF W TOTOBHOCTb K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEeUICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJ0B [TI03HAHUS;

MPO04-BrnaneTs BUAAMU JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA, €r0 MHTEPIPETAIUH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHUTYallUsiX, B TOM YHCJE MPH CO3AaHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

MPO5-ymenue mepeHOCHTh 3HaHMS B II03HABATEIbHYID M TPAKTHYECKyIO0 00JacTu
KHU3HEAESITeIbHOCTH; MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

MPO06-BnaneTs Hay4dHBIM TUIIOM MBILUIEHHUS, BIaJ€Th HAYYHON TEPMUHOJIOTUEHN, KITFOUEBBIMU
MOHATUSMH U METOJAMU;

MPO07- BbI1BUraTh HOBBIE UJIEH, IPEAJIAraTh OPUTMHAIIBHBIE ITOAXO0/IbI U PELLICHUS;



MPO08-Bnasers HaBbIKAMH TIONy4YeHUS WH(GOpPMAMM W3 HWCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIU3, CUCTEMAaTH3allMI0 U HHTEPIIpeTalnio nHhopMauu
pa3IMYHBIX BUJOB U (POPM MpeICcTaBICHHUS.

MP09-BnaieTb pa3IMUHBIMH CIIOCOOAMHU OOIIEHUS U B3aUMOJCHCTBUS, apryMEHTHPOBAHHO
BECTH JTUAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYyallld, Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO
TOYKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-ioHMMATh ¥ UCTIOIH30BAThH MPEUMYIIECTBA KOMAHIHON U WHINBUIYAIBHON paOOTHI;

MP11-BeiOupaTh TEMaTUKY ¥ METOABl COBMECTHBIX JACHCTBUI C y4€TOM OOIIUX WHTEPECOB U
BO3MOXKHOCTEH KaXKJOTO 4WIE€HAa KOJUICKTHBA, IMPUHHUMATH 1I€JIdM COBMECTHOW JEATEIbHOCTH,
OpraHU30BbIBaTh U KOOPAMHHMPOBATH JNEHCTBUS MO €€ TOCTHKEHHUIO: COCTAaBJIATh IUIAH JIEHCTBHIA,
pacmpeaensaTh POy ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYK/IaTh PEe3yIbTaThl COBMECTHOM padOTHI,

MP12-oueHHBaTh Ka4yeCTBO CBOETO BKJIAJIa M KaXIOTO y4YacTHHKA KOMAaHJBI B OOIIHI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM, OCYIIECTBISTh MO3UTUBHOE CTPATETHYECKOE TIOBEICHUE
B PA3JIMYHBIX CUTYAIUSIX, IPOSBISATH TBOPYECTBO U BOOOpaKEeHHE, ObITh MHUIIMATUBHBIM.

MP13-caMOCTOSTENBHO OCYIIECTBIISATh I03HABATEIbHYIO AEATEIbHOCTD, BBISBIATEH IPOOIEMBI,
CTaBUTHh U GOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHON AESITETbHOCTA M KU3HEHHBIX
CUTYaIlUsAX, CAMOCTOSTEIBHO COCTaBISATh IUTAH PEIICHUS NPOOJIIEMbI € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHU;

MP14-criocobcTBOBaTh  (POPMUPOBAHUS ¥ TPOSIBICHHS IIUPOKOW SPYAMLMU B Pa3HBIX
00JacTsIX 3HaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYPHBIH YPOBEHB;

MP15-ymenne naBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ACSATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM.

MP16-ciocoOHOCTh TIOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHUE, BHJETH HAIPABJICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHANBHOMN Cephl, OBITh YBEPEHHBIM B ce0e€;

MP17-ciocoOHOCTh TMOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATH €ro IpHU
OCYIIECTBIEHUN KOMMYHUKAIIUU, CIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

—MP18 — cnocoOHOCTH TpPUHUMATH Ce0s, MOHMMAash CBOM HEJOCTATKU W JTOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTyYMEHTHI APYTHUX JIIOJEH NPHU aHAIN3€ Pe3yIbTaTOB AEATEIbHOCTH,
MpU3HABaTh CBOE MpaBO W MpPaBO APYTUX JIOJEH Ha OMIMOKH, pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULUHU APYTOro YEIOBEKa.

s popmuposanus smux pezyromamos y ooyuarowuxcsa popmupyromes YVJ/I:
PerynarusHeie

— CIOCOOHOCTh OMpeAeNaTh U (GOopMyIHpPOBATH LETU W 3aJauyd JEATEIHbHOCTH (KOHEUHBIN
pe3yNbTaT), aHATU3UPOBAThH YCIOBUS U Pa3nuyHblie (G (HEeKTUBHBIC TyTH UX TOCTHXKEHUS;

— CIOCOOHOCTh KOHTPOJUPOBATH W YIPABJIATH HMMEIONIUMHUCA pecypcamu (BpeMs, CHIIHI,
CPEICTBa, BO3MOXHOCTH M TIp.); OIIEHUBATh MPABHIBHOCTH BBITIONHEHUS pabOThI, €€
COOTBETCTBUE 3aIJTAHUPOBAHHOMY PE3YNIbTaTy U IJIaHy; BHOCHUTh HEOOXOIMMBIE KOPPEKTHBHI;

— CHOCOOHOCTH OCO3HAaBaTh U OIEHUBATh COJEpXKAHUE U Pe3yJNbTaThl BBHITOJHEHHS
3aIIaHUPOBAHHON PabOThI, CpPaBHUBATH CBOM PE3YyJAbTAThl M CIOCOOBI WX JOCTHIKEHUS C
pe3ynbTaTaMl U CIIOCO0aMH JOCTHXKEHHS APYTUX; aHAIM3UPOBATH IMONYUYEHHBIM OIBIT U
MJIAaHUPOBATH MEPCIIEKTUBBI €T0 UCTIOIB30BAHMS B Oy IyIIeM y4eOHOM MPOIEecce U BHEYPOUHOM
JeATETbHOCTH.

ITo3HaBaTenbHbBIE

— aHaAIM3HPOBaTh, CPABHUBATH, KIACCHPHUIIMPOBATH U 0000IIaTh (GaKThI U SIBICHUS. BBIIBIATH
MIPUYUHBI U CIIEJACTBUS MIPOCTHIX SIBICHUIA;

— OCYILIECTBJIATh CpaBHEHHUE, CEPHALMI0 U KIAaCCH(PHKAIUIO, CAMOCTOATEIHHO BbIOMpas
OCHOBAHUS ¥ KPUTEPUH JJIs YKA3aHHBIX JIOTHYECKUX OTNEPAIlfii; CTPOUTH KiIacCHU(PUKAITUIO Ha
OCHOBE JIUXOTOMHUYECKOTO JIeJICHUs (Ha OCHOBE OTPUIIAHUS);

— CTPOHUTH JIOTUYECKOE PACCYkICHHUE, BKIKOYAIOIIEE YCTAHOBIECHNE TPUYUHHO-CIEACTBEHHBIX
CBsI3€;

— CO3/1aBaTh CXEMAaTUYECKUE MOJIENIU C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

—  COCTaBJISThH TE3UCHI, PA3IMYHbBIE BUJbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);



— 1npeoOpa3zoBbIBaTh HH(POPMAIMIO U3 OAHOTO BHJIA B APYroi (TaOIHIly B TEKCT U Tp.);
— BBIYUTHIBATh BCE YPOBHU TEKCTOBOUN MH(OpMAIINH;
— yYMETh ONpPEIENSITh BOZMOKHBIE UCTOUYHUKH HEOOXOAMMBIX CBEIACHHIA, MPOU3BOIUTH MMOUCK
nH(pOpMalIUY, aHATM3UPOBATH U OLICHUBATH €€ JT0CTOBEPHOCTb.
KoMMyHUKaTUBHBIE

— CHOCOOHOCTH HaXOJUTh BBIXOJ U3 CIIOPHBIX CUTYAIIM U HE CO3/1aBaTh OTKPHITHIX KOH(IUKTOB;

— CIOCOOHOCTh MPUHUMAThH PEUICHUS U TPAMOTHO OTCTauBaTh CBOIO TOUKY 3PEHHUS; MPABUILHO
bopMyIUpOBATh U CTABUTH BOIIPOCHI; YETKO U MOJIHO BBIPAXKaTh MBICIIH;

— CIOCOOHOCTh KOHTPOJIMPOBAaTH CBOE IIOBEJIEHUE M TOBEACHHE NapTHEPOB B TPYIIIE;
COTPYIHUYATH C OJTHOTPYIITHUKAMHU U TI€arOTOM.

— CHOCOOHOCTh BOCHPUHUMATh WH(POPMAIMIO B PA3IMYHBIX PENPE3CHTATHBHBIX CHCTEMAX,
co3/1aBaTh LIEJOCTHBIM 00pa3 (mpeamera, CUTyalluu, SIBICHUSA, 3aKOHA M IIp.); CHOCOOHOCTh
MOJIy4aTh HEOOXOAMMYI0 HH(OPMAIMIO PA3IMYHBIMH CIHOCOOAMH W W3 Pa3IMYHBIX
UCTOYHUKOB; BJAJE€Th MpPHUEMaMU O3HAKOMHUTEIHHOTO, H3YyYalollero, YCBaWBAIOUIErO U
MOMCKOBOT'O YTCHUSI.

@opmuposanue YV nposooumcs npu nomowu peutenuss Ciedyiouwux munogulx 3a0ai no pasoenam:

— OCHOBBI CTPOCHHS BEIIECTBA;

— XHMHYECKHUE PEaKInH;

— CTpPOCHHE M CBOMCTBA HEOPTraHUYECKUX BEIIECTB;

— CTpOEHHE U CBOICTBA OPraHUYECKUX BEIIECTB;

— KUHETHYECKHE U TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEaKIINiA;

—  PacTBOPBI;

— XUMHUA B OBITY U TPOU3BOCTBEHHOM JCSITEIHHOCTH YEIOBEKA.

PacuérHble 3a1a4 O XUMHHU JENAT HA THUIIb,  K&KIBIA TUI HA MOATHIL.

Tun 1. Beruuciaenue no XuMu4eckum Gpopmyiam.

Tun 2. 3agaun Ha pacTBOPBI.

Tun 3. Pemenue 3a1a4d mo XumMuueckum Ghopmyram.

Tun 4. 3agaun Ha BeIBeIeHUE (POPMYITBI BEIIECTBA.

Tun 5. KomOvHUpOBaHHBIE 3a/1a4H.

Tun 6. 3agaun Ha KHHETUYECKUE 3aKOHOMEPHOCTH.

DKCIepUMEHTAIbHBIC 337]a4 — 3TO  3aJIaHUS MPAKTHYECKOT0 XapaKTepa, OTBETHI HAa KOTOpPbHIE
HAXOJAT B Ipoliecce HAOMIOACHHWI 3a OMBITAMU HIIM TEOPETHUECKOTO  OOOCHOBAHMS CBOMCTB
BemecTB. [1o cBoeMy coniep kaHUIO IKCIIEPUMEHTAIbHBIE 3a/1aul MOKHO KJIACCHU(UIIMPOBATH TaK:
a) 3a7aud Ha HaOmoneHue; 0) 3a4auyu  Ha TOJNyYeHHUE BEIIECTB; B) 3aJauyd Ha IPOBEICHUE
XapaKTEepHBIX PEaKlvii; T') 3aJa4dl Ha paclo3HaBaHWE BEIECTB; /) 3a/Jaud Ha KOHCTPYHPOBAHUE
npubOopoB.

IIpeaMeTHbIE pe3yJbTaThI
[To yuebHOMYy mipenmery OOIL 12 Xumus (6azoswviii ypogens) TpeOOBaHUS K MPEIMETHBIM
pe3ynbpTaTaM OCBOCHHS 6a30BOTO Kypca MHPOPMATUKH JAOJKHBI OTPAKaTh:

ITP601-chopMupoOBaHHOCTH MPEICTABICHUN: 0 XUMHYECKON COCTaBJIAIOLIEN
€CTECTBECHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHH B IO3HAHUH SBJIICHUHA IPUPOIBI, B GOPMHUPOBAHUN
MBIIUICHUS U KYJIbTYpPbI THYHOCTH, €€ (YHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOM JIs PEeIICHUS
MPaKTUYECKUX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOJHOM Cpelie;

IIP602-Bi1aieHre CUCTEMOM XMMHYECKUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOIINE
MOHATHUS(XUMHUECKUI DJIEMEHT, aToM, JJIEKTPOHHas 000JIouka atoma, Ss-, pP-, -O-3JIeKTpOHHBIC
opOuTaIM aTOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, YJIEKTPOOTPUIIATEITLHOCTD, CTETICHh OKUCIICHHS,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAasT Macca, MOJSIPHBI O0O0BEM, YIIIEPOIHBIA  CKEJeT,
GbyHKIMOHAIbHAs TpyMa, pagukail, U30Mepus, TOMOJIOTHYECKHI Psil, TOMOJOTH, yTJI€BOJOPOIbI,
KHUCTIOPOJI- U a30TCOJIEPKaIINe COSAMHECHIsI, OMOIOTUYECKH aKTUBHBIE BelecTBA(YTIEBOIbI, JKUPBI,
Oenku), MOHOMEp, MOJIUMED, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS,
KpUCTAJUTMYECKasl pPelETKa, TUMbl XUMHUYECKUX PEAKUUW (OKUCIUTENBbHO -BOCCTAHOBUTEIBHBIE,



9K30- U DHAOTEPMUYECKUE , PEaKIIMH HOHHOTO OOMEHa), PacTBOP, SIEKTPOIUTHI, HEAIEKTPOIUTHI,
AJICKTOPOJIUTHYCCKAS TUCCOIHAITUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKON PEaKIINH
XMMHUYECKOE pPABHOBECHE), TEOPHUH M 3aKOHBI(TCOPUS XUMHUYECKOTO CTPOCHUSI OPraHHMYECKUX
BeliecTB A, M, byTtiiepoBa, Teopust 31€KTPOIMTUYECKON TUCCOLIMALIAH, IepUoInuecKkuii 3akon . 1.
MenieneeB, 3aKOH COXPAaHEHHMsS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMUH,
(aKTOJIOTUYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHUS W OE30MacHOM HCIOJIb30BAaHUHU
BAKHEUIIINX HEOPTraHMYECKUX M OPraHMYECKUX BEHIECTB B OBITY M MPAKTUUYECKOW JESATEIHHOCTH
YyeJIOBEKa;

I[IP603-yMeHre BBISBIATH XapaKTEpHbIE NMPU3HAKM W B3aUMOCBS3b W3YYEHHBIX MOHSITHUH,
MIPUMEHATH COOTBETCTBYIOIINE TMOHSATHS NPU OIMMCAHWHM CTPOSHUS U CBOWCTB HEOPTAaHMYECKUX H
OpraHWYECKUX BEIIECTB M HMX MPEBPALICHUMN; BBISBISTH B3aUMOCBSI3b XHUMHUYECKHUX 3HAHUM C
MOHATUSMH U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

I[1P604-yMeHne UCIOJIb30BaTh HAMMEHOBAHUSI XMMHMUYECKUX COCIMHEHHM MEXIYHApPOIHOTO
COI03a TEOPETHYECKOM W TPHUKIATHOM XUMHM W TPUBHAJIbHBIC Ha3BaHUS BaKHEHIITHX
BEIICCTB(ITUIICH, alleTUJICH, TIIMLEPHH, (heHo, (hopMalTbAETH I, YKCYCHAs KIJIOTa, TJININH, YTapHBIH
ra3, yJIeKHCIbIi ra3, aMMUakK, raiéHHas U3BeCTh, HETallIEHHAsl U3BECTh, MUThEBAs COJA U APYTUX),
COCTaBIISITH POPMYJITBI HEOTAHWICCKUX U OPTAaHUYECKUX BEUIECTB, YPABHCHUS XUMHYCCKHUX PCAKITHH,
OOBSCHATL HMX CMBICI;, ITOATBEPXKIATh XapaKTEPHBIC XAMHUYECKHE CBOWMCTBA BEIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aITUCSIMU YPaBHEHUHN PEaAKIU;

I1P605-ymMeHne  ycTaHaBIMBAaTh MPUHAAJICKHOCTh HM3YUYEHHBIX HEOPTraHMYECKUX U
OpraHWYECKUX BEIIECTB K OIMPEACIIEHHBIM KjlaccaM M TPYIIaM COCIUHEHHH XapaKTEepH30BaTh MX
COCTaB W BAXKHEWINIME CBOMCTBA; OMPENECIATh BHJIBl XUMHUYECKHX CBs3el (KOBAJICHTHAs, MOHHAs,
METaJIIMYeCKasi, BOJAOPOJHAS)), THITBI KPHCTAUIMYCCKUX PEIIETOK BEIISCTB; KIACCHPHUINPOBATH
XUMUYECKHUE PEAKIIHH;

I[IP606-Bi1aieHe OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUSA BEIIECTB U XHUMHYECKUX
saBIeHU(HaOII0 e HNEe, U3MEPEHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHUE);

ITP607-ymMeHre MPOBOAUTH PACUETHI IO XUMUYECKUM (POpMYysIaM U ypaBHEHUSIM XUMHUECKUX
peaxIuii ¢ UCMONb30BaHUEM (PU3NYECKUX BEIMYMH XapaKTEPU3YIOIINX BEIIECTBA C KOJTMUECTBEHHOM
CTOPOHBI: MaccChl, 00bEMa(HOPMAIbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIH30BAThH
CHUCTEMHbIE XUMUYECKUE 3HAHUS JJIs MPUHATHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYalMSX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

ITP608-ymeHre mMIaHUPOBAaTh W BBIMOJIHATh XUMHUYECKHH OKCIEPUMEHT (MIpeBpalleHUS
OpTraHWYECKUX BEIECTB TP HArpEeBaHWM, IMOJIYYEHUE OTHWICHA U HW3YYEHUE €ro CBOMCTB,
KaueCTBEHHBIE PEaKIMU Ha albJETHbI, KpaxMmall, YKCYCHYIO KHCIIOTY; JIeHaTypalus OelIKOB MpHU
HarpeBaHUH, IBETHBIC PEaKIMKU OEIKOB; MPOBOIUTH PEAKIIMM MOHHOTO OOMEHA, ONPEICNISITh CPpeay
BOJIHBIX PACTBOPOB, KAU€CTBEHHBIE PEaKIMU Ha Cynb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUS;, pelaTh JKCIIEPUMEHTaJIbHbIE 3amaun mo Temam «Mertamibe» u « Hemeramnsr») B
COOTBETCTBUU C TMpaBUIAMH TEXHUKH OE30MaCHOCTH TMpu oOOpalieHuu , BEIIeCTBAMH U
1a00paTOPHBIM 000PYAOBAaHUEM; TIPEJICTABIIATH PE3YJIbTAThl XUMHUECKOTO YKCIIEPUMEHTa B opMe
3aMiCcH ypaBHEHUH COOTBETCTBYIOLIUX peakiuii u (HOpMyIHpOBaTh BBIBOJABI Ha OCHOBE JTHX
pE3yIbTaTOB;

I[TP609-ymeHre aHAIM3UPOBATh XUMHUYECKYI0 HMH(POPMAIUIO, TOTYy4aeMyI0 U3 pPa3HBIX
HCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTepHET u Apyrue);

ITP610-ymeHue cobmoaTh MpaBmiia SKOJOTHYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYZIOBOH JEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 3JI0POBBS U OKPYXKAIOIIEH Cpelibl; YIUTHIBATH
OMacHOCTh BO3JICHCTBUSI HAa JKHUBBbIE OpPraHU3Mbl OIPEACIEHHBIX BEIIECTB, IMOHUMAas CMBICI
MTOKa3aTelIsl MPeaeIbHON TOyCTUMON KOHIIEHTPALNH;

I1P611-ymeHne mpuMeHsITh 3HaHHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/aX MO3HAHUS BEIIECTB H
XUMUYECKHX SBJIICHUH JUTsl O0yUarOIIMXCS ¢ OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBBS;

I1P612-ymeHue ucnonb30BaTh penbeHO ToueuHyro cucreMy obOo3HaueHuit JI. bpains s
3aMUCH XUMHYECKUX (POPMYIT JUTsI CIICTIBIX M CTA00BUASIINX 00YJarOTuXCsl.



3 TEMATHYECKOE IVTAHUPOBAHUE U COAEPKAHUE YYEBHOI'O ITPEJIMETA

Koasbl
HaumenoBaHue pa3jiesioB u Conep:xkanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem pe3y.IbTaTOB
TeM o0yuyarmuxcsi 4acoB ocBoenust OOII
1 2 3 4
Pazgesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Ctpoenue aromoB |Coaep:kaHue y4eGHOTr0 MaTepuasia 4
XUMHUYECKUX HJIEMEHTOB U BX0/1HOii KOHTPOJIb 1 JIPO2
[PUPOJIa XUMUYECKOU CBA3H | Jlekmust Nel. CoBpemeHHas Mojielib CTpoeHusi aroMa. CUMBOJIMUECKUN S3BIK XMUMUU. JIPO4
XUMHUYECKUH 3JEMEHT. DIEeKTpOHHas KoHpurypamus artoma. Kiaccudukanms MPO03
XMUMHYECKUX JJIEMEHTOB (S-, P-, O- ameMenTsl). BaeHTHBIE 371eKTPOHBI. BasieHTHOCTS. I1P602
ONEeKTpOHHAas MpHUPOJAa XUMHUYECKOM CBS3H. OJIEKTPOOTPULIATEIbHOCTh. Busl I1P609
XUMHUYECKOH CBS3H (KOBAJICHTHASI CBsI3b, €€ PA3HOBUIHOCTU M MEXAHU3MBI 00pa30BaHUS
(OOMEHHBI U JIOHOPHO-aKLENTOPHBIM), HOHHAs CBA3b, METAJUIMYECKasi CBS3b,
BOJIOPOJIHAS ) U CITOCOOBI €€ 00pa30BaHuUs.
JeMoHcTpanun. Mojenu aToMOB XUMHYECKUX 3JIEMEHTOB. MOI€IM MOJIEKYI TPOCTHIX
U CIIOKHBIX BemiecTB (mapoctepkHeBbie U Ctioapta- bpurne6a). Moaenu opOuraneit
pa3nuuHoil popmbl. Mozenu 13 BO3AYIIHBIX MIAPOB MPOCTPAHCTBEHHOTO PACTIONOKEHHS
Sp- Sp? - Sp? ruGpuaHEIX opOHUTANeii.
IIpakTuyeckoe 3ansaTuNel. PemieHue mnpakTHYECKMX 3aJaHUM HA MCIOJb30BaHUE 2
XAMHYECKOM CUMBOJIMKY U HAa3BaHHWI COEMHEHUI 110 HOMEHKIIATYPE MEXAYHAPOIHOIO
COI3a TEOPETHMYECKOM W NPUKIAAHOW XUMUUM UM TPUBHAIBHBIX HAa3BaHUM IS
COCTABJICHUSI XUMHUYECKHX (HOPMYJ IBYXaTOMHBIX COCIMHEHHUI (OKCHUIIOB, CYIb(UIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTAHUUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
[IpakTrueckue 3a1aHus HA YCTAHOBJICHUE CBSI3M MEXKIY CTPOSHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOJMYECKHUM H3MEHEHUEM CBOWCTB XMMHUYECKHUX JJIEMEHTOB U HUX
COEJIMHEHUH B COOTBETCTBUU C MOJ0KEeHUEM [leprnoandeckoi CuCTEMBI.
Tema 1.2. Ilepunognueckuin|Coaepxanne y4eOHOro MaTepuasia 4
sakon u Ttabmana J. W JTexmmaNe2.leprommueckas cucteMa XuMHdeckmx snementoB JI.M. Menzeneesa. 2 JIPO1
Menneneesa Ousnueckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH JIPO4
W3MEHEHUSI CBOMCTB XUMHUYECKUX SJIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX MP0O4
BEILIECTB B COOTBETCTBUHU C MOJIOKEHHEM XMMHUYECKOTO 3jeMeHTa B llepruoanueckoit MPO06
cucreme. MupoOBO33peHUECKOe M Hay4yHoe 3HadyeHue Ilepmomgmueckoro 3akona I. U. MP11
Mengeneesa. IIporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMHUUECKHUX 3JIEMEHTOB. I1P603




demoncTpauuu. Pazmmunbie  Gopmbl [Tepronuueckoit CHUCTEMBI XMMHUYECKHUX
anemenToB JI.M1. MenneneeBa. OOpa3iibl IPOCTHIX BEUIECTB OKCUAOB U THAPOKCHUIOB
snemenToB Il nepuona.

JlaGoparopubiii onbIT. CpaBHEHHUE CBOWCTB MPOCTBIX BEHIECTB, OKCUIOB U
ruapokcunos nemenTos I nepuona.

IIpakTuyeckoe 3ansitueNe2. PenieHue MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
XapaKTePUCTUKY  XUMHYECKHX  JJIEMEHTOB  «MeTauimyecKkue/HeMeTaITNIeCKUe
CBOMCTBA, 3JIEKTPOOTPHULIATEILHOCTD U CPOACTBO K 3JEKTPOHY XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM CTPOCHUEM M TIOJIOKEHUE B NMEPUOJIUUECKON CUCTEME
xumuueckux snementoB .. Meneneena.

JemoncTpanuu. Pazimmunbie  GopMbl [lepuonuueckold CUCTEMBI XHUMHYECKUX
anemenToB JI.M. Menpeneena.

Paznen 2. Xumuueckue pe

AKIIUN

16

Tema 2.1. TUIBEI XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

10

Jlekuma Ne3. Knaccudukanuss U TUNBI XMUMHYECKUX pEaKkUUd C y4acTHEM
HeopraHuuecknx BemecTB. (CocTaBleHHE ypaBHEHHMH PEaKUUil  COEAVHEHMS,
pa3loXKeHus, 3aMeleHHus, oOMeHa, B T. 4. peaKkui TOpEHHUs, OKHUCIICHHS-
BOCCTaHOBJICHHUS.

Jleknusi Ne4, VYpaBHEHHS OKHCJICHHSI-BOCCTAHOBJICHHUS. CreneHb OKHCIICHUSA.
Okucnutenb U BOCCTAHOBUTENb. OKHUCIUTENBHO -BOCCTAHOBUTEIBHBIE DPEAKLIUUA B
MPUPOJE, MPOU3BOJCTBEHHBIX MPOLIECCaX U )KU3HEESITETbHOCTA OPTaHU3MOB.

JlabopaTopHblii onbIT. OKHUCIUTENbHBIE CBOWCTBA MEpMaHIaHaTa Kajlus B Pa3IMYHBIX
cpenax.

Jekmua NeS. KommuecTBeHHBIE OTHONIEHHWS B XUMHH. OCHOBHBIE KOIWYECTBEHHBIE
3aKOHBI B XUMUH U PACUETHI IO YPABHEHUAM XUMHUUYECKUX peakui. MoJp Kak euHuLa
KOJINUECTBA BellecTBa. MosipHas Macca. 3aKOHbI COXPAHEHUSI MACChl U SHEPTHUH. 3aKOH
ABorajipo. MonspHbliit 006EM razoB. OTHOCUTENbHAS TIOTHOCTD T'a30B.

IIpakTnyeckoe 3ansTueNe 3. «Tunel xumMuyeckux peakumit». MccinenoBanue Tunos
(Mo cocTtaBy M KOJMYECTBY HCXOJIHBIX M 0Opa3ylOIIMXCS BEHIECTB) U IMPU3HAKOB
XUMUYECKHUX PEAKLIUU.

IIpakTnyeckoe 3ansaTHeNe 4.Pacuérsl 1o ypaBHEHMSM XMMMUYECKHUX PpEaKIMH C
HCITOJIh30BaHUEM MacChl, 00bEMa (HOpMabHBIE YCIOBHS) Ta30B, KOJIMUECTBA BEIIIECTBA.

JIP02
JIP0O3
JIPO4
MP04
MPO5
MP12
I1P605
I1P606
I1P607
I1PG10
I1P611

Conep:xanue yueOHOro MaTepuaJa

JIPO3




Tema 2.2. Dnexktpoiut-| Jlekumst Ne6. Teopus 2IeKTpONIMTHYECKON qucconnanuu. Monel. DnexktponuTsl. Peakiyn JIPO4
yeckasg ~ JUcCOlManus U] MOHHOro oOmeHa, CoOCTaBleHHE pEaKUUi HOHHOIO OOMEHa IyTEM COCTAaBJICHHUS HX 2 JIPO8
WOHHBIA 0OMEH MIOJTHBIX U COKPAIEHHBIX HOHHBIX YpaBHEHUN. KHCIIOTHO-OCHOBHBIE peakivu. 3aJaHus Ha MPO02
COCTAaBJICHUE MOHHBIX PEAKLIHM. MPO0O9
Jlemoncrpauuu.  CpaBHEHHME  DIEKTPOIPOBOJIHOCTH  PACTBOPOB  IEKTPOJIUTOB. MP10
WHaukaTopel 1 U3MEHEHUE UX OKPACKHU B Pa3HbIX cpeax. MP11
JlabopaTopHbIii onbIT. XapakTep AUCCOLMALMY PA3IMUHBIX THIPOKCHUIOB. rl'IIII”%(())%
IpakTnyeckoe 3ansitueNeS. Peakuuum ruaponusa. [IpoBeneHue peakuuii HOHHOIO
oOMeHa, ompe/esieHue CpeAbl BOJHBIX PAcTBOPOB. 3a/JaHHsl HAa COCTABIICHHE HMOHHBIX
peakiuii. MccnenoBanue cpenibl paCTBOPOB coliei, 00pa30BaHHBIX CHIIBHBIMU U CTIa0bIMU 2
MPOTOJIUTAMH, U UX PEaKIUi ¢ pacTBOpaMH IIEIoun U kKapboHaTta HaTpus. CocTaBieHUE
peakumii ruaponusa coneil. [Ipaktuueckoe npuMeHEeHHe THaPOIn3a.
KonrpoabHnas padora Nel. |[«CTpoeHme BemiecTBa 1 XUMHUYECKHeE PeaKIUN». 2
N 16
Paznen 3.CTpoenne u cBOiCTBAa HEOPraHM4YECKNX BelleCTB
Tema3.1. Knaccuduxanus, |Conepkanue y4eGHOro MaTepuaJsia 4 JIPO1
HOMCHKJIaTypa © CTpOCHMEC JlekuusiNe7. IIpenMer HeopraHuueckol Xumuu. B3auMOCBA3b HEOPraHMYECKUX JIP02
HCOPraHWYCCKUX BCIICCTB BemecTB, Knaccudukanus Heoprannueckux BemiecTB. [IpocThie U CI0KHBIE BEIIECTBA. JIPO8
OCHOBHBIE KJIACCHI CJIOXHBIX BEIIECTB (OKCHABI, THAPOKCHABI, KHCIOTBI, COJH). MPO1
Homenknarypa W Ha3BaHHME HEOPTaHMYECKHX BEHIECTB HMCXOJsi M3 MX XUMHYECKOM MP04
(GbopMyIBI UM COCTABIIEHUE XUMUYECKON (POPMYIBI MCXO/AS M3 HA3BaHMSI BEUIECTBA IO MP09
MEXIYHAPOJAHOU U TPUBUAJIbHOM HOMEHKIIAType 2 MP12
MexMonekynspHble B3aumonaenctBusi Kpucramnoruaparel, ArperaTHble COCTOSIHUS MP13
BemecTBa. Kpucrammueckue u amopdHbIe BemiecTBa. TUITBI KPUCTAITHIECKUX PEIIETOK 11P601
(aromHas1, MONIEKYJIsIpHAsI, HOHHAsS, METAJNTNYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB 11P602
BEII[ECTBA OT THUIA KPUCTALINYECKON peméTku. [IpudymHbl MHOTOOOpasusi BEIIECTB. 11P603
CoBpeMeHHBIE MPEACTABICHUS O CTPOSHUH TBEPABIX, KHUIKUX U Ta3000pa3HbBIX BEIIECTB. 11P604
Kunkue KpucTaibl. 11P609
IIpakTuyeckoe 3anaTue Ne6. HomeHknaTypa HEOpraHMYECKHX BEILECTB: Ha3BaHHUE 2

BEIIECTBA HCXOAS M3 WX XUMHYECKOW (OPMYyNIbl WM COCTABJICHHE XUMHUYECKOM
dbopMynel WcxoAs W3 HaszBaHus BemiectBa mo MexayHapoxHoi (MIOITAK) wmum
TPUBUAIBHON HOMEHKJIAType.

Pemenne mpakTU4ecKux 3aJaHUN MO KiIaccH(UKAIMM, HOMEHKJIATYpE U XUMHUYECKUM

dbopMynaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHbIil ras, yrieKucibli




ra3, aMMHaK, TraméHHas HM3BECTh, HEraméHash H3BeCTh, NMUThEBas COJa U JPYTHUX):
Ha3bIBATh U COCTABJIATH q)OpMYHBI XUMHUYCCKUX BCIICCTB, OMPCACIIATh MTPUHAATICIKHOCTD
K kiaccy. Hcrounuku xumuueckod wuHbopManuu (HaydHas U ydeOHO-HAydHas
JauTepaTypa, CpeacTBa MaccoBoW WHpopMmaiuu, ceTh WHTepHer u apyrue). Ilomck
uH(pOpMaLlMU IO HA3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMyIiaM.

Tema 3.2. duzuko-
XUMHUYECKHUE CBOICTBa
HEOPraHUYECKHUX BEIECTB

Conep:xanue yueOHOro MaTepuaJia

JlekuuaNe8.Mertamner. OO0mume ¢Qu3nmdeckne W XUMHUYECKHE CBOWCTBA METAIIOB
CriocoObl  mONTyueHHs, 3HAUYCHHE METAIOB W HEMETaUIOB B MPHPOJAEC U
KHU3HEICATSIILHOCTH YEJIOBEKa M OpraHu3MoB. Koppo3usi MeTaJIoB: BHIbI KOPPO3WUH,
CHOCOOBI 3aIUTHl METALIOB OT KOppo3uu. OCOOCHHOCTH KOPPO3UH B MOPCKOH U
IIPECHOM BOJIE.

JNemoncrtpanuu. Komreknus MetaiioB. Moienn KpUCTAIUTMYECKUX PEIIETOK METAJIIOB.
Mogenu kpucTanIndeckux pemeéTok oaa, anmasa, rpagura.

Jlaboparopubie onbIThl. llonyuenue kucinopoga v ero cBoicTsa. B3aummoneiicTBue
METaJUIOB C PACTBOPAMM KUCIIOT U COJIEH.

JleknuaNe9.Hemerannel. O0ume gusnueckue U XMMUYECKHE CBOMCTBA HEMETAJIOB.
Tunuunele cBoiictBa HemetauioB IV — VII rpynn. Knaccudukanus u HomeHknarypa
coeMHEeHuI HemeTauioB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B PUPOJIE.

JlekumsaNel0.Xumudeckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB
(oKCcHI0B, THUJIPOKCHUJIOB, KUCIIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
IIPOCTBIX BEIIECTB, BOAOPOAHBIX COEANHEHNH, BBICIIUX OKCUIOB U TMIPOKCHJIOB.

IIpakTH4eckne 3aHATHA

IIpakTuyeckoe 3anaTHeNe7. CocTaBieHHWE YpaBHEHUN XMMHYECKHUX PpEAKIUN C
Y4aCTHEM IIPOCTBIX U CIIOKHBIX HEOPIaHMYECKUX BEILECTB: METAIJIOB U HEMETAIUIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM()OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT,
OCHOBaHMUU M aM(OTEPHBIX TUAPOKCHIOB; HEOPIrAaHWYECKUX COJIEH, XapaKTepH3YIOLINX
X CBOMCTBa. PemnieHne NpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUi Ha
CBOWCTBA, COCTaB, IMOJNy4YeHHE M OE30MaCHOE HCIOJb30BAHUE  BAKHEHUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN JAESITEIbHOCTH YeIOBEKa.

JIP02
JIPO3
JIPO4
JIPO8
MPO03
MPO06
MPO7
I1P603
I1P604
I1P606
I1P609

Tema 3.3. Unentudukamms

Conep:xanue yueOHOro MaTepuaJa

HCOPTraHNYCCKUX BCILICCTB

IIpakTnyeckoe 3ansaTHeNe8. «neHTH()HUKAIMA HEOPraHUUECKUX BEIIECTBY. Pemenue
OKCIEpUMEHTAIBHBIX 33/1a4 110 XMMHYECKUM CBOWMCTBAM METAJUIOB U HEMETAJUIOB, IO
pacrio3HaBaHUIO W TOJYYCHHIO METAJUIOB W HeMeTauioB. MpenTuduxarms

HCOPTaHUYCCKUX BCHICCTB C HCIIOJB30BaAHHUEM HX (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOI>'ICTB,

JIPO3
JIPO7
MPO1
MPO3




XapaKTEePHBIX KaYeCTBEHHBIX peakinii. KauecTBeHHBIC peakiiuu Ha Cyab(dar-, kKapOoHaT- I1P605
, XJIOpUJl aHUOHBI, HA KATHOH aMMOHHUSI. ITP608
. I1P609

KonTpoabHas padora Ne2. |(«CBoiicTBa HEOPTaAaHMYECKHUX BELIECTBY. 2

Pa3jnen 4. CTpoeHue U CBOMCTBA OPraHUYecKHX BellecTB 24

Temad.1. Knaccuduxarmus, C
oJep:kaHue y4eOHOIro MaTepHuaJa 4

CTpOCHHE U HOMEHKJIATypa

OpraHMYECKHX BEIIECTB Jlekumust Nell.llosiBneHue u pa3BUTHE OpraHudeckod xumuu. [IpeaMer opraHnyeckoi JIPO1
XUMUU. MecTo W 3HAYCHHE OPTraHWYECKOM XUMHUU B CHUCTEME €CTECTBCHHBIX HaYK. JIPO3
XVUMHYECKOE CTPOCHHE KaK MOPSJAOK COCIUHEHHS aTOMOB B MOJIEKYJE COTJIACHO UX JIPO7
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHHS OPTaHUYECKUX MPO3
coenuHenuii A. M. bByrtnepoBa. VYriiepoAHbId CKENET OPraHUYECKOM MOJIEKYJIBI. MPO6
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOI'O CTpPOEHHUs Mousiekyid. M3omepus u MP11
H30MEPBHI. MP13
[lonsatne o ¢ynkumoHansHOW Tpymnme. Pamukan. IlpuHmumel KiraccupUKANA 2 MP14
OpPraHMYECKUX COEIMHEHMH. MexayHaponHass HOMEHKJIATypa W [PUHLUIIBI I1P602
HOMEHKJIATypbl ~ OpraHuueckux coeauHeHuit. I[loHsTue 00  a3oTcomepskamux I1P603
COEIMHEHUIX, OMOIOTUYECKH aKTUBHBIX BeIlllecTBax (yrieBoaax, Kupax, Oenkax u ap.), I1P604
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSAX(MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO). I1P611
JlemoHcTpauu. Moiei TOMOJIOTOB ¥ H30MEPOB OPTAHWYECKUX BEIECTB. 11P612
JlabopaTopHblii onbIT. V3roToBIeHNE MOJIEKY OPraHNYECKUX BEILECTB.
IIpakTuyeckoe 3anaTue Ne9. HomeHkiatypa OpraHM4ecKux COCIMHEHHNA OTIEIbHBIX
KJIaCCOB (HACBIIICHHBIE, HEHACHIIIEHHbIE M apOMATHYECKUE YTIEBOJAOPOMABI, CIUPTHI,
(dbeHONBI, aNbIeruibl, KETOHBI, KapOOHOBBIE KUCIOTH U Ap.) CocTaBleHUE MONHBIX U 9
COKpaIIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHWMYECKUX BEIIECTB OTIEIBHBIX KIJIACCOB,
HCIIOJNIb3Ysl MX HA3BAHUS 0 CHUCTEMATUYECKOM HOMEHKJArype. Pacu€rsl mpocreiiiieit
(bopMyITBI OPraHMYECKOW MOJIEKYJIBI, UCXOIS U3 dJIEMEHTAapHOTO cocTaBa(B%).

Tema 4.2. CpolicTBa Coaep:xanue yueOHOro MaTepuaJia 12 JIPO2

OpPraHUYeCKUX COCIUHCHUN JlekunsaNel2.OU3nK0-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUH OTIEIbHBIX JIP04
KIaccoB  (ocoOeHHOCTH KiaccM(UKAMM ¥  HOMEHKIATyphl BHYTPH  KJacca; 2 JIPOS
TOMOJIOTUYECKHH psAnq u  obmas ¢dopmyna; u3oMepus; (U3NIECKHE CBOWCTBA; MP02
XUMHYECKHE CBOHCTBA; CIIOCOOBI MONyUeHH s ): MP03




-IIpEACIBHBIC YTJICBOAOPOABI. FopeHI/Ie METaHa KakK OJHMH H3 OCHOBHBIX HMCTOYHHKOB
TCILJIa B IPOMBINIJICHHOCTHU U GBITy. CBoiicTBa MMPUPOAHBIX YIJICBOAOPOAOB, HAXOXKIACHUC
B IIpUpoaAC U IPUMCHCHUC aJIKAHOB,

-HCIIPCACIBbHBIC MW aPOMATUUYCCKHUE YIJICBOAOPOIbI. HOJII/IMepI/BaLII/ISI OTHUJICHA KakK
OCHOBHOC HaAIpaBJICHUEC €r0 HCIIOJIb30BaHU. FopeHI/Ie allCTHJICHA KaK HCTOYHHKa
BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJId CBAPKH U PE3KU MCTAJIJIOB.

JemoncTpanuu. OTHOLIEHHE METaHa, dTHJICHA, aleTHJIeHa M OeH30Ja K pacTBOpam
NepMaHraHara Kajaus u OpoMHOH Bojzie

JlekuuaNel3.Kucnoponoconepkamue COCIUHEHUsT (COUPTHI M TPOCThIE  A(UPHI,
(eHONBI, anpaeTUABl M KETOHBI, KAapOOHOBBIE KHCIOTHI W HMX MPOHU3BOIHBIE).
[IpakTrueckoe mNpUMEHEHUE ATWICHTIUKONSA, TiuiepuHa, ¢enona. [Ipumenenue
dopmanpaeruna, ameranbieruaa, YKCyCHOW KHCIOTHI. MbUIa, KaK COJHM BBICIINX
KapOOHOBBIX KHCIIOT. MOOIINE CBOMCTBA MBLJIA.

JemoncTpaunu. KayecTBeHHbIE peakKUMU Ha MHOTOAaTOMHBIE cUpThl. KauecTBeHHBbIE
peakiuu Ha ¢eHon. OKuCIeHHE aJbJAECTHUAOB U TIIOKO3bl B KHCIOTY C TOMOIIBIO
ruapokcuaa meau(1l)

Jlaboparopubie onbIThbl. CBOICTBA YKCYCHOM KHCIIOTBI, OOIIHE CO CBOMCTBaAMU
MUHEPATBHBIX KUCIOT. J[0Ka3aTenbCTBO HEMPEAEIBHOTO XapaKkTepa KUIAKOTO KUpa.

JleknuaNel4., A3zorconepkamue coequHEHUs (aMHUHBI, AMHHOKHUCIOTHI, OEIKH).
BricokOoMoeKysipHbIE COEAMHEHUS (CHHTETUYECKHE M OHOJOTUYECKH-aKTHUBHBIE).
Momnowmep. Ilomumep, cTpykrypHOe 3BeHO. [lommmepusanmsi 3THIEHa KaKk OCHOBHOE
HaIlpaBJIEHUE €r0 UCMNOJb30BaHus. [ eHeTnueckas CBsI3b MEXAy KJIacCaMH OPraHUYeCKHUX
COCTUHEHUH.

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

JemoncTpauuu. [[BeTHBIE peakiiuu OEIKOB

JlaGopaTopHble onbIThbl. M3roToBieHHEe MAPOCTEPKHEBBIX U OOBEMHBIX Mojeneit
M30MEPHBIX aMMHOB. PacTBopeHue GenkoB B Boje M ux Koarynsuus. OOHapyXeHue
0enKa B KypHHOM SIi1le ¥ MOJIOKE.

IpakTuyeckoe 3anaTHeN210.CBolCTBa OpraHUYECKHX COEAMHEHUH OTIEIbHBIX
KJIacCOB (TpUBHAIBbHAS M MEXIYHApOJHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA,
CIOCOOBI MONYYEHHUS): TpeAeNbHbIC (aKaHbl U IUKJIOAIKAHbBI), HEMPEIeIbHBIC(aTKEHBI,
QJKWHBl W aJKaJIUCHbl) W apOMATHYECKUE YTJEBOJOPOMABI, CIUPTHI M (HEHOJIBI,
KapOOHOBBIC KHUCIOTHI U 3(PHUPBI, ambIeTUIbl U KETOHBI, aMHUHBI U AMHHOKHUCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COSIMHEHU. 3a/IaHMs Ha COCTABIICHUE YPAaBHEHUN XUMUYCCKUX
peakluii ¢ ydacTHeM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa M CTPOCHUSI.




IIpakTuyeckoe 3ansTHe Nell.CocrtaBineHue cxeM peaknui (B TOM YHCIE IO
MPEJIOKEHHBIM 1LIETIOYKaM MPEBPAILICHU), XapaKTepU3YIOIUX XUMHUYECKUE CBOMCTBA

OpPraHMYECKUX COEIMHEHUHN OTAENbHBIX KJIAcCOB, CIIOCOOBI UX MOJIYYEHHs] U Ha3BaHUE 2
OPraHUYECKUX COCIMHEHHUU IO TPUBHAIBHOM WM MEXIYHAPOIHOM CUCTEMAaTU4ECKOU
HOMEHKJIaType. PeleHne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
CBOMCTBA OPraHUYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB.
IpakTnyeckoe 3ansaTueNel2 «lIpeBpailieHre OpPraHMYECKUX  BEIIECTB  MPU
HarpeBaHun» [lonyyeHue 3TIIeHa U U3y4EHHUE €ro CBOUCTBY. MoienupoBaHue MOJIEKYI 2
Y XMMUYECKUX MPEBPALLIECHUN HAa TPUMEPE 3TaHa, ITUJICHA, alleTUIICHA U JIp.
Tema 4.3. Wnentudpukanus/Coaepxanne y4eGHOro MaTepuasia 8 JIPO1
OpraHUu4CCKUX BCIICCTB, HX| Jleknuss NelS.Buoopranmueckue coenuHenus. [IpumeHneHne m OuoJOrHYEcKas pOib JIP02
3HAYCHUC W TIPUMCHCHUC B| yrieBogoB. OKUCIEHHE YTIEBOAOB- UCTOYHUK SHEPTUU KUBBIX opraHu3MoB. Obmactu JIPO3
OBITOBOM M NPOU3BOJICTBEH-| mpUMEeHeHHs aMHHOKHCIOT. IIpeBpamnienne GeIKoB NI B OpraHu3Me. Bromormdeckue 2 MPO1
HO1 ISSITEIbHOCTHU YeJIOBEKa byHkun OenkoB. buonornyeckue (yHKIUU XKUpPOB. Ponb opraHnyeckoil XWMuu B MPO03
peIeHHH IpOoOIIEM ITUIIEBOH 6E30MaCHOCTH. MP04
Jlekumsa Nel6.Ponbp oprannueckoil XuMMHM B pelIeHHH MNpoOJIeM HSHEPreTHUecKoi MPOS
0€30IaCHOCTH, B pPa3BUTMM MEIULMHBI, CO3JaHMM HOBBIX MaTEpUaNOB, HOBBIX MP07
MCTOYHUKOB 3HEpPruu(anbTepHATUBHBIE UCTOYHUKU 3HEpPruu).OnacHOCTh BO3JEHCTBUS 2 MP08
Ha JKMBBIE OPraHU3Mbl OPraHMYECKUX BELIECTB OTIENBHBIX KJIACcCOB(YTJIEBOAOPO/IbI, MP13
CHUPTHI, (EHOJBI, XJIOPOOPraHUYECKUE IPOU3BOJHBIE, ANbJAETHABI U JAp.) CMBbICIH MP14
[IOKa3aTelis MPeAeIbHO JOIyCTUMON KOHLIEHTpaluu T1P601
IIpakTnueckoe 3anaTueNel3. «MneHTudukanuss OpraHMYECKHMX COEAMHEHUM gggg;
OTJIENbHBIX KJIacCOB» (Ha MpUMeEpe allbJeTUI0B, KpaxMaia, YKCYCHON KHCIIOTHI, OEJIKOB
U T.JI.) C UCHOJb30BAHHEM UX (HUIUKO-XUMHUYECKHX CBOHCTB M XapaKTEpHBIX ggg} ;
KauecTBeHHBIX peakiuil. JleHaTypanusi Oenka mpu HarpeBaHuu. L[BeTHble peakuuu 2
06enkoB, BO3HMKHOBEHHE aAHATUTHYECKOI'O CHUTHAjla C TOYKM 3PEHUS XUMHUYECKHX
IIPOLIECCOB npu IIPOTEKAaHNUH Ka4eCTBEHHOU peakuuy, MTO3BOJISOIIEN
UICHTU(PHUIUPOBATH MPEATIOKEHHbIE OPraHNYECKHUE BEIIECTBA.
KountpoabHnas padora Ne 3. («CTPpyKTypa M CBOiicTBa OPraHMYECKUX BEIIECTB»». 2
Paspnen. 5. Kunernyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
Tema 5.1. Cxopoctp Coaep:xanme y4eOHOr0 MaTepuajia 4 JIP02
XUMHUYECKUX PEaKIUH. — JIP 03
XUMHHecKoe PaBHOBECHE Jlexmus Nel7.CxopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB: MPUPOIBI 2 JIP 08
pearupyromux BEIIEeCTB, KOHLEHTpALUUd pPEarupyrollux BELIECTB, TEMIIEpaTypbl MPO1

(mpaBwio Bant-T'odda), mumomaan peaknmoHHON MOBepXHOCTH. TemnoBbie 3(HQeKThI




XUMHYECKHX peakiuil. JK30- U dHAoTepMHuUecKkue peakuuu. OOpaTUMOCTh peakuui.
XUMHUYECKOE pPaBHOBECHE M €ro CMEIICHHE IOJ JCHCTBUEM Pa3lIUYHBIX (HaKTOPOB
(KOHILIGHTpalMsl PearecHTOB HJIM IMPOJIYKTOB pPEaKIMH, JaBlIeHUE, TemIiepaTypa) A
CO3/1aHUSI ONITUMAJIBHBIX YCJIOBUHM POTEKAHUS XUMHUUYECKUX nporieccos. [Ipunmun Jle -
[Hatenbe. KatanuzaTopsl 1 HHTUOUTOPBI.

IpakTnyeckoe 3anaTueNel4.PenieHre NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHam3 (HaKTOPOB, BIUSIONIMX HA U3MEHEHHUE CKOPOCTH XUMHUYECKOW PEakilvu, B T. . C
MO3UIUI SKOJIOTMYECKH 11eJIECO00Pa3HOro MOBEJCHHUS B OBITY U TPYAOBOH JIEATEIHHOCTH
B LIETISIX COXPAHEHUs CBOETO 3/I0POBBSI U OKPYXKAIOIIEH MTPUPOTHOM CPEIbI.

Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUl HAa NpUMeHeHue mnpuHiuna Jle-
[[Tarenbe, AJis HAXOKACHUS HAIPABJICHUS] CMEIIICHHS] PABHOBECHSI XMMHYECKOMN peaKIuu
U aHanu3 (pakTopoB, BIUSIONUIUNX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

MPO02
MPO03
MPO06
MPO7
MPI11
MP12
MP15
I1P608
I1P609

Pa3nes 6. PacTtBopbl

Tema 6.1. Toustie 0
pacTBOpax

Coaep:xanue yueOHOro MaTepuaJia

Jlexkuus Nel8.PactBopenne xkak (¢u3nko - XxuMudeckuid mpouecc. PactBopsl. CiocoOs
IIPUTOTOBJICHUS PacTBOPOB. PacTtBopuMocTs. MaccoBast 1011 paCTBOPEHHOIO BEILECTBA.
CMmbICnT TOKa3aTenss MpelenbHO JOMYCTUMOM KOHIEHTPAallMd U €ro HMCIOJIb30BaHUE B
OLIEHKE YKOJIOTMYECKOH 6E€30IaCHOCTH.

[TpaBuia 5K0IOTHYECKH 11eIeCO00Pa3HOT0 MOBECHUS B ObITY U TPYAOBOM J1€ATEILHOCTH
B LIEJISIX COXPAHEHUsS CBOEr0  3JI0POBbS M OKPYKAOWIECH NMPUPOIHOM CPENbl; OMaCHOCTh
BO3JICHCTBUS Ha )KUBBIE OPTaHU3MBI ONIPEICIIEHHBIX BELIECTB.

JIPO1
JIP02
JIPO3
JIPO5
JIP06
MPO03
MP04
MP14
I1P607
I1P610
I1P611

Tema 6.2. HcciaenoBanue
CBOMCTB PacTBOpPOB

OcHoBHOe conep:kanue

IIpakTnuyeckoe 3ansatue NelS. «IIpurotoBnenue pactBopoB».  IIpurorosnenue
pacTBOpPOB 33JaHHOM (MaccoBOi,%) KOHLEHTpauuu (C MPaKTUKO-OPHUEHTHPOBAHHBIMU
BOIPOCAMH), OIpe/esieHUe Cpelpl BOJHBIX pPACTBOPOB. PemieHne mpakTHKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha PacTBOPBI, HUCIOJb3yeMble B OBITOBOH M
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA.

JIPO3

JIP04

JIPO8

MPO02
MPO7
I1P607
I1P609
I1P610
I1P611

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUE (COAepKaHUE TPUKJIATHOTO MOIYJIs)

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa




Tema 7.1. Xumus B ObITY U

Coaep:xxanue yueOHOro MaTepuaJia 6 JIPO1

[IPOU3BOICTBEHHON JlekumaNe 19. Hogeilmme 10cTHXKEHUS HAYKU U XUMAYECKON TEXHOJIOTUU. Pob Xxumuu JIP02
JIEATENLHOCTH YEIOBEKA B 00ECIeUeHNN SKOJIOTHYECKOH, dHepreTuueckoil Oe3omacHocT. IIpaBuia moucka u » JIPO4
aHaJIM3a XUMUYEeCKoW MH(OpPMALMU W3 Pa3UYHBIX HCTOYHUKOB (HayyHas U y4eOHO- MPO3

Hay4Hasl TUTEpaTypa, CPEeICTBa MaccoBoil HH(OpMaIuH, ceTh MHTepHET). MP04

MPO5

IIpakTuyeckoe 3aHATHAN]16. [louck M aHanM3 KEWCOB O MPUMEHEHUM XWMHUYECKHX MPOS

BEIIECTB M TEXHOJIOTHH C y4érom Oynymiell mpodeccHOHaIbHON AEATENBHOCTU IO MPO09

TeMaM: BaKHEWIIME  CTPOUTENbHbIE MAaTepUalbl, KOHCTPYKIMOHHBIC MaTepuabl, 9 MP16

Kpacky, CTEKJIO, KepaMHuKa, MaTepuaibl Jjisi 2JIEKTPOHUKH, HaHOMaTepuabl, MP17

TEKCTUIIbHBIC BOJIOKHA, ICTOYHUKHU SHEPTUH, OPTaHUUECKHE U MUHEpaIbHbIE YI00peHus, MP18

JIEKapCTBEHHbIE BEILIECTBA, OBITOBAST XUMHUSL. IIPG02

I1P606

IIpaktnueckoe 3anaTusa Nel7. 3ammra: IlpencraBieHue pe3ylbTaTOB peIICHUS 9 11P609

KelicoB B (hopMe MUHU-JIOKIJIAJIa C TIPE3CHTAINEH. %2661112

[IpomexxyTounas arrectamus B Buje 1udGepeHnnpoBaHHOTO 3aueTa

Bcero
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4. YCJIOBUS PEAJIM3ALUU ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecnieueHne

JUia peanu3anuy MporpaMMbl y4eOHOTO IpeaMeTa MPeAyCMOTPEHO HAJU4Me CIEIYHOIIMX
CHEHaJIbHBIX TOMELECHUI:

KaOuner xumumu:

CTOJIbI YUEHUYECKHUE /1151 KaOMHEeTa XMMUU C CAaHTeXHUKOH 14 mT.,

CTYJIbS 28 MIT.,

CTOJI IEMOHCTPALIMOHHBIN C MPUCTAaBKOM | mT.,

CTYyJI AJis mpenojasarens 1 mr.,

BBITSDKHOH 1mKad 1 mr.,

HoyTOyK Acer E1-531 lmr.,

npoekrop Proxima C3255 1 mit.,

sKkpaH 1 wr.,

3BYKOBbIE KOJIOHKU Microlab 2.0 solo4c 1 mit.,

METAJUIMYECKUH MIKad U XpaHEeHUs XUMUYECKOH MOCY/bl U PEaKTUBOB 2 IIIT,

MeTaJUTHYecKui ceid 2 mr,

JI0CKa MapKepHas MelloBasi KOMOMHUpOBaHHas 1 mT.,

Ha0Op XMMUYECKUX PEAKTHBOB MO TPYIaM XPaHEHUs, THIAKTHIECKUE TIOCOOHS.

I10: 1. Windows 8.1 (mpodeccnonansaas aunensus Ne 45829305, 6eccpouno);

2. MS Office 2010 pro (mumensus Ne 48958910, Ne 47774898 , 6eccpodHo);

3. FBreader (ceoboanoe); 4. WinDJwiev (ceo6oaHoe); 5. Google Chrome, (cBoboaHoe)

OOopynoBanmne JabopaTopuum M pado4ux MecT JadOpaTOpMH: MEH3YPKH, IUIETKU
KaIleJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEJMETHBIE U TOKPOBHBIE CTEKIA, TUIAHIIETHI IS
KalleJIbHbIX peakuuil, GuibTpoBaibHas Oymara, MpOMBIBAJIKU, CTEKISTHHBIE TPOOUPKH, PE3UHOBBIE
npoOkH, (poHapUKH, HAOOp PEaKTHUBOB, CTEKJISHHbIC MAJOYKH, LITATUBBI JJI MPOOUPOK; MEpHBIE
IWIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKHU JleNUTeNbHble IuauHIpuyeckre(50-100 mi), cTynku ¢
necTUKoM, (paphopoBble HalllKM, MUHUETHI, (GUILTPEl OyMaXKHbIEe, BaTa, Mapisl, YacOBbIE CTEKIIA,
AIIEKTPOIUINTKHU, JaOOPATOPHbIE MITATUBbI, CIUPTOBBIE TOPENIKH, CIUYKH, IPUOOp JUIsl TOTyYEHUS
ra3oB(MJIU TPOOMpPKa ¢ TA300TBOHON TPYOKOM), AepKATENH Il MPOOUPOK, CKIISTHKU JIsI XPaHEHUS
pPEaKTHBOB, pa3daTyHble JOTKH; Xxumudeckue ctakanpl(50,100 u 200 mu1); mImarenu; MUHIETHI;
TUTEJbHBIE INUIIBI, CEKyHIOMepbI(TaiiMepsl), MepHble mnpobupku(Ha 10-20M3) M MepHBIE
k011061(25,50,100m 200Mi) BoasiHAst OaHSI(UITH TEPMOCTAT),, KOHUYECKUE KOJIOBI it TUTpoBaHusi(50
u 100M1), MHAMKATOPHBIE MOJOCKU I onpeaeneHus pH M crangapTHas MHIMKATOpHAs IIKaa,
YHUBEPCAJIbHBIN MHIUKATOpP, nuneTku Ha 1, 10,50 mu(umu nozatops! Ha 1,5 10mi), Gropetku s
TUTPOBaHUs, MeTuIMHCKUE mnpuibl Ha 100-150 mi, nabopatopHblen/my aHanuTH4YecKue Becsl, pH
METPBbI, CYIIUIBHBIN mIKad, U Ipyroe gadopaTopHOEe 000PYAOBAHUE.

4.2 UnpopmanuoHHOe o0ecredeHHEe peau3aluu NPOrpaMmbl

Jnst  peanmzanuu  mporpaMMbl - yueOHoro mpenMera Oubnmmoteunsii  pounx BBIY
YKOMIUIEKTOBAH NIEYaTHBIMU U JIEKTPOHHBIMU U3JaHUSIMHU.

OOyuaromyecss U3 YUClia UHBAINIOB U JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI
oOecrieyeHbl MEYaTHBIMM W (MJIM) AJIEKTPOHHBIMH 00pa3oBaTeIbHBIMH pecypcaMu B Qopmax,
aJalTHPOBAHHBIX K OTPAaHUYEHHUSAM UX 310POBbSL.

OcHoBHas1 JiuTEpaTypa

1. Ia6puensa, O. C. Xumusa. 10-ii kmacc. bazoBerii ypoBenb : yuebnumk / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 6-¢ u3n., ctep. — Mocksa : [IpocBemenune, 2024.



— 128 c. : wmm. - ISBN 978-5-09-112176-6. - Tekcr : osnekrponnsd. - URL:
https://znanium.ru/catalog/product/2157258

2. Ia6puensa, O. C. Xumusa. 11-ii kmacc. bazoBenii ypoBens : yuebnwmk / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 6-¢ u3g., ctep. — Mocksa : [IpocBemenune, 2024.
— 127, [1] c. : un. — ISBN 978-5-09-112177-3. - Tekctr : snektpoHHbid. - URL:
https://znanium.ru/catalog/product/2157262

3. Aun¢unorenosa, 1. B. Xummus. ba3osslii ypoBens: 10—11 kiaccsl : yd4eOHUK 115
cpennero oomero oopazoanus / . B. Audpunorenosa, A. B. badkos, B. A. IlonkoB. — 2-¢ u3.,
ucnp. u gon. — Mocksa : UznatenbctBo FOpaiit, 2023. — 290 c. — (O061meo0pa3oBaTeIbHBIHN ITUKIT).
— ISBN 978-5-534-16098-7. — Tekcr : anekTpoHHbli // OOpa3oBaTenbHas miardgopma FOpaiT
[caiiT]. — URL.: https://urait.ru/bcode/530422

JonosHUTeILHAS JUTEpPaTypa

1. Audunorenosa, M. B. Xumust : yaeOHUK U TPAKTUKYM IS CPETHETO MPO(ecCHOHATEHOTO
obpazoBanus / M. B. Audpunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢ u3/., Kcnp. U J0M. —
Mocksa : UznatenscrBo HOpaiit, 2024. — 291 ¢. — (IIpodeccronanibroe odbpazoBanue). — ISBN
978-5-534-11719-6. — TexkcT : anektponHbIit // ObpazoBarenbHas muatdopma KOpaiiT [caift]. —
URL: https://urait.ru/bcode/538526

2. bopucos, A. H. Ananutuueckas Xxumus. PacueTsl B KOJTUYECTBEHHOM aHAIH3e | YUeOHHUK
U IPAKTUKYM JIJIs cpeanero npodeccruonansHoro oopasosanus / A. H. bopucos, U. FO. Tuxomuposa.
— 3-¢ m3a., uchp. u jgom. — MockBa : WM3marensctBo IOpaiit, 2024. — 153 c¢. —
(ITpodeccronansuoe obpazoBanme). — ISBN 978-5-534-13828-3. — Tekcrt : 3meKTpOHHBINA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/538049

3. Kmoe, M. B.  Opranudeckas xumus : ydeOHOE TOocOOME UIsI CpPEIHEro
npodeccuonansHoro oopazosanusi / M. B. Kimroe, M. I'. AGnymnaeB. — MockBa : M3narenscTBo
FOpaiit, 2023. — 231 c. — (IIpodeccuonansruoe odpazoBanue). — ISBN 978-5-534-15288-3. —
Tekcr : onektpoHHbi // OOpazoBarenbHas minatgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/520093

JIEKTPOHHBIE pecypchl
1. www. pvg. mk. ru (omumnuazna «ITokopu BopoOGbeBbI TOphI»).
2. www. hemi. wallst. ru (OO6pa3oBarenbHBIi CaWT IS IIKOJIHHUKOB «XUMHUSY).
www.alhimikov.net (O6pa3zoBaTenbHbIH CalT [T LIKOJIBHUKOB).
3. www. chem. msu. su (3nexkTpoHHas OMOINOTEKA 11O XUMHUH ).
www.enauki.ru (MHTepHET-u31anue Ui yuureneil «EcTecTBeHHbIE HAYKN»).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOPs»).
www. hvsh. ru (CkypHasm « XuMuUs B IKOJIE»).
www.hij.ru (kypHan « XuMUS U KU3HBY).

© N A

www.chemistry-chemists.com (3JIEKTpOHHBIN KypHAT «XUMHUKH ¥ XUMHUSD»)


https://znanium.ru/catalog/product/2157262
https://urait.ru/bcode/538049

5 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

KOHTpOHB " OIICHKAa C(l)OpMPIpOBaHHOCTI/I JIMYHOCTHBIX, MCTAITPECAMCTHBIX U IMPCAMCETHBIX
PE3YIbTAaTOB OCYIIECTBIIIFOTCA B COOTBETCTBUH CO CIICAYOIMMU ITOKA3aTCIIIMU

Pe3yabTaTsl OcHOBHbBIE OKA3aTeJIU OLIEHKH pe3yJibTaTa
o0yueHmust (no Kasicoomy pesyrbmamy, Ha KAKOM 3aHAMUU NPOBEPLEMCsL U Yem
npoeepsiemcsi)
Tema OueHo4YHoe CpeCcTBO
JInuHoCTHBIE
JIPO1 Pazpenl. Tema 1.2 YcTHBII opoc, cobeceoBaHne
Pa3nen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.1, 4.3 Pemenue ketica
Paznen 6. Tema 6.1 Harnmncanwue pedepara
Paznen 7. Tema 7.1 BrinonHeHue npaktuyeckoil padboTsl

Pemenne 3anau
Perienne KOHTPOJIBHOM PabOTHI

JIP02 Paznenl. Tema 1.1 YcTHBIHM onpoc, coOeceIoBaHKe
Paznen 2. Tema 2.1 TectupoBanue
Pazgen3. Tema 3.1, 3.2 Pemrenue xeiica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepara
Paznen 5. Tema 5.1 BrlmotHeHHE TPaKTHYECKON paboThI
Paznen 6. Tema 6.1 Pemenue 3amau
Paznen7. Tema 7.1 Pemenne KOHTPOJILHON PabOTHI
JIPO3 Pazpen 2. Tema 2.1, 2.2 YcTHBIN onpoc, codeceoBaHne
Pa3znen 3. Tema 3.2, 3.3 TectupoBanue
Pazgen 4. Tema 4.1,4.3 Pemntenue keiica
Paznen 6. Tema 6.1, 6.2 Harnucanne pedepara

Beinonnenue npaktTuyeckoi paboThl
Pentenue 3amau
Perienne KOHTPOJIbHOM paboOTHI

JIP0O4 Pazgen 1. Tema 1.1, 1.2 VYcrHbIl onpoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Paznen 3. Tema 3.2 Pemenue keiica
Pa3znen 4. Tema 4.2 Hanucanue pedepata
Paszpnen 6. Tema 6.2 BrimonHenue npaktudeckoil paboTsl
Paznen 7. Tema 7.1 Pemenue 3anau
Pemenrie KOHTPOILHON PabOTHI
JIPOS Pa3znen 4. Tema 4.2 YcTHBIM onpoc, cobeceoBaHne
Paznen 6. Tema 6.1 TecTtupoBanue

BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau

JIPO6 Paznen 6. Tema 6.1 YcTHBI onpoc, cobece1oBaHme
TectupoBanue

BrlimotHeHNE TPaKTHYECKON paboThI
Pemenue 3anau

Pemenre KOHTPOJILHON PaOOTHI

JIPO7 Pazpnen 3. Tema 3.3 YcTHBII onpoc, cobeceioBaHme
Pa3nen 4. Tema 4.1 TectupoBanue
BeinonHenue npakTuyeckon paboThl




Penrenue 3anau

JIPOS Pa3nen 2. Tema 2.2 YcTHBIH onpoc, cobece1oBaHue
Pa3znen 3. Tema 3.1, 3.2 TectupoBanue
Pa3nen 6. Tema6.2 Penrenue xeiica
Hanucanue pedepara
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PaOOTHI
MeranpeameTHble
MPO1 Pazgen 3. Tema 3.1, 3.3 YcTHBIH onpoc, cobece1oBaHme
Pasznen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 BrlmotHeHNE TPaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI
MPO2 Paznmen 2. Tema 2.2 YcTHBII ompoc, codeceioBaHNe
Pa3nen 4. Temad.2 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keiica
Paznen 6. Tema 6.2 Harnucanwue pedepara
BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3agau
Perrenne KOHTPOJIBHOM PabOTHI
MPO3 Pasnen 1. Tema 1.1 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Pasnen 4. Tema 4.1, 4.2, 4.3 Pemenue keiica
Pazpen 5. Tema 5.1 BrimonHenue npaktuyeckoil paboTsl
Paznen 6. Tema 6.1 Pemntenne 3amau
Pasnen 7. Tema 7.1 Pemennie KOHTPOILHON PabOTHI
MP04 Pazpen 1. Tema 1.2 YcTHBIN onpoc, codeceioBaHue
Pasnen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemntenue keiica
Paznen 4. Tema 4.3 Harmucanne pedepara
Pasnen 6. Tema 6.1 Beinonnenue npaktTuyeckoi paboThl
Paznen 7. Tema 7.1 Pemenne 3amau
Perienne KOHTPOJIbHOM paboOTHI
MPO5 Paznmen 2. Tema 2.1 YcTHBI onpoc, cobece1oBaHme
Pazgen 4. Tema 4.2,4.3 TectupoBanue
Paznen 7. Tema 7.1 Harmmucanme pedepara
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
Perienne KOHTPOJIbHOM paboOTHI
MPO6 Pazpnen 1. Temal.2 VYcTHbIi onpoc, cobeceoBaHne
Pazpnen 3. Tema 3.2 TecTtupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Harmmucanme pedepara
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
Perienue KOHTPOJIbHOM pabOTHI
MPO7 Pa3nen 3. Tema 3.2 YcTHbI# onpoc, cobece1oBaHNe
Pazngen 4. Tema 4.2,4.3 TectupoBanue
Pa3nen 5. Tema 5.1 Penrenue xeiica
Pa3nen 6. Tema 6.2 Hanmcanue pedepata




BrlimotHeHNE MPaKTHYECKON paboThI
Pemenue 3amnau
Pemenre KOHTPOJILHON PaOOTHI

MPOS Paznen 4. Tema 4.3 YcTHBII opoc, cobeceoBaHme
Pa3nen 7. Tema 7.1 TectupoBanue
Hanucanue pedepara
BrlimmontHeHHE TPaKTHYECKOM pabOThI
Pemenue 3anau
Pemenre KOHTPOJILHON PaOOTHI
MPO09 Pazpnen 2. Tema 2.2 YcTHBII onpoc, cobeceoBaHne
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Hanucanue pedepara
Brimonnenue npaktudeckoii paboTsl
Pemenue 3anau
Pemenne KOHTpOJILHON PabOTHI
MP10 Paznen 2. Tema 2.2 YcTHBII ompoc, codeceioBaHNe
TectupoBanue
BrinonHenue npaktuyeckoil paboTsl
Pemenne 3anau
MP11 Pazpen 1. Tema 1.2 YcTHBII ompoc, cobecei0BaHNe
Pa3nen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Harnucanwne pedepara
BrinonHenue npaktuyeckoil padboTsl
Pemenue 3anau
MP12 Pazgen 2. Tema 2.1 VYcrHbIl onpoc, cobeceoBaHne
Pa3nen 3. Tema 3.1 TectupoBanue
Pazgen 4. Tema 4.2 Pemienue kerica
Pasznen 5. Tema 5.1 Hanucanue pedepata
Pasnen 7. Tema 7.1 BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
MP13 Pazpgen 3. Tema3.1 VYcrHbIl onpoc, cobeceoBaHne
Pasnen 4. Tema 4.1,4.2,4.3 Beinonnenue npaktTuyeckoi paboThl
Pentenue 3amau
MP14 Pazgen 4. Tema 4.1,4.3 VYcrHbIl onpoc, cobeceoBaHne
Pazpnen 6. Tema 6.1 TectupoBanue
Pemenue keiica
Harmmucanme pedepara
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
MP15 Paznen 4. Tema 4.2 YcTHBI onpoc, cobece1oBaHme
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keiica
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
MP16 Paznen 7. Tema 7.1 YcTHbIi onpoc, cobeceoBaHne
TectupoBanue
Hanmcanue pedepata
BrlimmotHeHNE TPaKTHYECKON paboThI
MP17 Pasznen 7. Tema 7.1 YcTHBIH onpoc, cobece1oBaHme

TectupoBanue




Harmucanne pedepara
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau

MP18 Paznen 7. Tema 7.1 YcTHBII opoc, cobeceoBaHme
TectupoBanue
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau
[IpenmertHbie
[TP601 Paznen 3. Tema 3.1 YcTHBII opoc, cobeceoBaHne
Pazgen 4. Tema 4.2,4.3 TectupoBanue
Pemenue keiica
Hanucanue pedepara
BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3anau
[1P602 Paznen 1. Tema 1.1 YcTHBII ompoc, codeceioBaHNe
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 7. Tema 7.1 Harnucanwue pedepara
BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3agau
Perienne KOHTPOIBHOM PabOTHI
I1P603 Pasnen 1. Tema 1.2 YcTHBIH onpoc, cobeceIoBaHKe
Pa3znen 3. Tema 3.1, 3.2 TectupoBanue
Pasnen 4. Tema 4.1 Pemntenue keiica
Harnucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
[1P604 Pazpen 3. Tema 3.1, 3.2 YcTHBIN onpoc, codeceioBaHue
Pasnen 4. Tema 4.1 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
11P605 Pazgen 2. Tema 2.1 VYcrHbIl onpoc, cobeceoBaHue
Pa3nen 3. Tema 3.3 TectupoBanue
BrimonHenue npaktuyeckoil paboTsl
Penrenue 3anau
[1P606 Paznen 2. Tema 2.1 YcTHBI onpoc, cobece1oBaHme
Pa3nen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.2 Pemenne xeiica
Pa3znen 7. Tema 7101 Hanmcanue pedepata
BrimonHenue npaktudeckoil paboTsl
Pemenue 3anau
I1P607 Paznen 2. Tema 2.1 YcTHbI# onpoc, cobece1oBaHNe
Pa3znen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue xeiica
Hanucanwue pedepara
BrimonHenue npaktudeckoil paboTsl
Pemenue 3amgau
I[1P608 Pasnen 2. Tema 2.2 YcTHBI onpoc, cobece1oBaHme
Pa3nen 3. Tema 3.3 TectupoBanue
Pa3znen 4. Tema 4.2 Penrenue xeiica
Pa3znen 5. Tema 5.1 Hanwucanue pedepata




BrlimotHeHNE MPaKTHYECKON paboThI
Pemenue 3amnau
Pemenre KOHTPOJILHON PaOOTHI

I1P609 Pazpen 1. Tema 1.1 YcTHbIi onpoc, cobeceoBaHme
Pa3nen 2. Tema 2.2 TectupoBanue
Paznen 3. Tema 3.1, 3.2, 3.3 Pemenune kerica
Paznen 4. Tema 4.2, 4.3 Harmucanme pedepara
Paznen 5. Tema 5.1 Beimonnenue npakTuyeckon paboThl
Pa3nen 6. Tema 6.2 Penrenue 3anau
Pasznen 7. Tema 7.1 Perienne KOHTPOJIBHOM PabOTHI
[1P610 Pa3nen 2. Tema 2.1 YcTHBIH onpoc, cobece1oBaHue
Pa3znen 4. Tema 4.2 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemrenue xeiica

Hanucanue pedepara
BeimonHeHue npakTHYecKor padoThI
Pemenue 3amgau

[1P611 Pazgen 6. Tema 6.1, 6.2 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 7. Tema 7.1 TectupoBanue

Pemenue keiica

Hanucanue pedepara

BrImotHeHHE TPaKTHYECKON paboThI
Pemenune 3amaq

I1P612 Paznen 4. Tema 4.1, 4.2, 4.3 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 7. Tema 7.1 TectupoBanue

Pemenue keiica

Harnucanne pedepara

BrimonHenue npakTuyeckoi paboTsl
Pentenue 3amau

JIis OlLEHKH JOCTHIKEHHUS 3allllaHUPOBAaHHBIX pPE3yIbTaTOB OOYYEHHUs 1O TMpeaMeTy
pa3paboTad (pOH]I OLIEHOYHBIX CPEJCTB JJIS MPOBEACHHUS TEKYIIETO0 KOHTPOJS U MPOMEKYTOUHOM
aTTecTallid, KOTOpbIe IpUjaramTcs K pabodeil mporpaMMe mpeaMera.
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JUIS1 TPOBEJICHMS TEKYIIETO KOHTPOJIA ¥ MPOMEKYTOUYHOU aTTECTALNU
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OOI1.12 XUMUA

IMporpaMmabl HOATOTOBKH CIICHUAJIMCTOB CPCAHCTO 3BCHA

38.02.01 DxoHOoMHUKA U OyXTaaTEepCKuil y4eT (110 OTpacysiM)

dopma 0OyueHUs: OUHas

BJIAJIMBOCTOK 2024



1. O0uIne cBeeHUs

@®onx oneHouHblx cpeactB (manee — POC) npenHazHayeH Ui KOHTPOJS M OLEHKH
00pa3oBaTeNbHBIX JOCTHKEHHH, OOydarommxcsi mo mnporpamme ydeOHoro mpenmera OOIL12
«Xumus».

@®OC BriIoyarOT B ceOs KOHTPOJIbHBIE MaTEpUANbl Ui MPOBEACHUS TEKYILEro KOHTPOJIS
yCIIEBa€MOCTH M IPOMEKYTOUHOM aTTecTalMM IO IpeaMeTy, KOTopas IpPOBOAUTCS B (opme
QG GepeHIIMPOBaHHOTO 3a4eTa.

2. Ilnanupyemblie pe3yjbTaThl 00y4YeHHMsl MO NpeaMeTy, o0ecne4YuBaIOUIHe
pe3yJIbTaThl 0CBOCHUSA 00pPa30BaTeJIbHOM POrPaMMbl
Kon pesynbprara
o0y4eHus
JINYHOCTHBbIE
JIPO1 c(OPMHPOBAHHOCTH YYBCTBA TOPAOCTH U YBAKEHUS K UCTOPHUU U JOCTHKCHHUIM
OTEYECTBEHHOW XUMHYECKOW HayKH; XHUMHYECKH TpaMOTHOE TIOBEJICHHE B
MpoeCCHOHATBHON /IEATEIILHOCTH M B OBITY IpU OOPAIICHUH C XUMHYECKHUMHU
Bel[ECTBAMU, MaTepUaIaMH U MPoLecCaMu

HaumeHnoBanue pe3ynpraTa 00ydeHUs

JIP02 FOTOBHOCTh K IPOJOJDKEHUIO OOpa30BaHUS U IOBBIIICHUS KBaIU(PUKAIUU B
130paHHON NMpOo(decCHOHAIBHONW EATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHLUN B 3TOM

JIP03 CIOCOOHOCTh HCIIOJIb30BAaTh JOCTH)KEHUSI COBPEMEHHONW XWMHUYECKOH HAyKH W
XMMHYECKHX TEXHOJOTMH JUIs MOBBIMICHUS COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO
pa3BUTH B BEIOPAHHOM MPO(GECCHOHATEHON IEATEIIbHOCTH

JIP04 FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO HA IPOTSKEHUU
BCEU KU3HU
JIPOS c(OPMUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYpPbl, IOHUMaHUE BIUSHUS COLUAIBHO-

HYKOHOMHYECKUX TPOLECCOB HA COCTOSHUE MPHPOAHOW M COIMANBHOW CpEeIbl,
OCO3HaHHUE TTI00ATBHOT0 XapaKTepa IKOJIOTHYECKUX ITPodIeM

JIP06 HENpUATHE JEHCTBUN, IPUHOCSIIMX BPE OKPYXKAIOLIEH cpesie
JIPO7 COBEPIICHCTBOBAHUE SI3BIKOBOM M UWTATEIbCKOM KYJIBTYpPhl KaK CpEICTBA
B3aMMOJICHCTBUS MEKIY JIIOAbMH U TO3HAHUSA MUpa
JIPO8 OCO3HaHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH
[TPOEKTHYIO U MCCIIEA0BATEIBCKYIO 1E€ATEIbHOCTD HHANBUIYAIBHO U B IPYIIE
MeTanpeMeTHbIe
MPO1 YMEHHE CaMOCTOSITEIbHO (OPMYIMPOBATh M  aKTYalM3MpOBaTh Mpoliemy,

paccMaTpuBaTh €€ BCECTOPOHHE, OMNpPENesATh LENHU JAESITeIbHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHUIKEHUS, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEJISIM, OLICHWBATh PUCKH ITOCIIEICTBHI

eaTeIbHOCTH
MPO02 BJIAJICTh HAaBBIKAMH y4eOHO-HCCIICIOBATEIHCKON W TMPOCKTHOM ACSITEIBHOCTH,
HAaBBIKAMU pa3perieHust mpooiem
MPO03 CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY IOHCKY METOJIOB PEIICHUS

IMMPAKTUYCCKHUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHUA

MP04 BJIAJETh BHUJAMH JEATEIBHOCTH IO TOJIYYEHWKO HOBOTO 3HAHWS, €ro
WHTEpIpETalluy, NpeoOpa3soBaHUIO W MPHUMEHEHHIO B PAa3JIMYHBIX Y4EOHBIX
CUTYyallUsX, B TOM YHCJIE IIPHU CO3/1aHUM YUEOHBIX U COLIMATIbHBIX IPOEKTOB

MPOS YMEHUE TMEPEHOCUTh 3HAaHUS B IIO3HABATENIbHYIO M MPAKTUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH; UHTETPUPOBATh 3HAHUSI U3 PAa3HBIX IPEAMETHBIX o0acTel




MP06

BJIAJICTb HAYYHBIM THUIIOM MBIIUICHWA, BJIaJCTh Hay‘IHOﬁ TCpMHHOJ’IOFHGﬁ,
KJIIFOUYCBBIMH ITOHATHAMAU U MCTOAaMU

MP07

BbIJIBUT'aTh HOBBIC UJCH, IIPCAJIaraTb OpUTrnHAJIbHBIC MTOAXO0AbI 1 PCIICHUSA

MP08

BIIaJIETh HAaBBIKAMH TMOJy4YeHHs] MHGOPMAlMU W3 HCTOYHUKOB DPAa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYLIECTBJISATh  MOMCK, aHalIW3, CHUCTEeMaTH3alHUI0 |
MHTEpIpETANIO HHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM MpeICTaBICHUS

MP09

BJI1aJCTh Ppas3 INIHbIMHA crocodbamu O6H_[CHI/I$I u BSaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BCCTU AHUAJIOr, YMCTb CMATYaTb KOH(i)JII/IKTHBIe CUTyaluu,
pa3BépHYTO U JIOTUYHO H3jlaraTb CBOIO TOYKY 3pC€HHA C MCIIOJIb30BAHUEM
AA3BIKOBBIX CPCACTB

MP10

[MOHMMaTh W KCIIOJB30BaTh IPEUMYIIECTBA KOMAaHIHOW ¥ HWHAWBUIYyaIbHOM
PaboThI

MP11

BBIOMPATH TEMATUKY M METO/IbI COBMECTHBIX JACHCTBUH C y4ETOM OOIINX HHTEPECOB
1 BO3MOXXHOCTEH KaXKIIOTO 4Yi€Ha KOJUJIEKTUBA, NPUHUMATh LEJIH COBMECTHOMU
N1EATEIIbHOCTH, OPraHU30BBIBATh U KOOPIWHUPOBATH IEUCTBUS 110 €€ TOCTHKECHHUIO:
COCTaBJIATH IUIAH ACUCTBUM, PACIPENEIATh POJIU C YU4ETOM MHEHHMH YYaCTHUKOB,
00CyXIaTh pe3y/bTaThl COBMECTHONU pabOThI

MP12

OILICHUBATh KAUCCTBO CBOCIO BKJIaJAa W KaXAOI'0 Y4YaCTHHKAa KOMaHIbI B 0611114171
pe3yjbTar 110 paBpa60TaHHLIM KpUTCpUsiM, OCYLCCTBIIATL IMO3UTHBHOC
CTPATCTUYCCKOC IMOBCACHWE B PA3JIMUHBIX CUTyalUsaX, HPOSABIIATH TBOPUYCCTBO U
B006pa)KeHI/Ie, OBITh HMHHUIIMATHBHBIM

MP13

CaMOCTOATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JIE€ATEIBHOCTh, BBISBIATH
poOJIeMbl, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIIbHOM
NEATEIbHOCTH W JKU3HEHHBIX CHUTYalUsAX, CAMOCTOSITENBHO COCTABIIATH ILJIaH
pemieHUst MpobJeMbl ¢ Yy4ETOM HMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUN

MP14

croco0cTBOBaTh (POPMHUPOBAHUS U NPOSBICHUS IIUPOKOW SPYAUIMH B PAa3HBIX
00J1aCTsAX 3HAHWM, TOCTOSTHHO MOBBIIATh CBOM 00pa30BaTeIbHbIN U KYIbTYPHBIN
YPOBEHb

MP15

YMCHHUC JaBaTh OICHKY HOBBIM CUTYyallUsAIM, BHOCUTb KOPPEKTHUBEI B ACATCIILHOCTD,
OLCHUBATh COOTBCTCTBUEC PE3YJIbTATOB LICIISIM

MP16

CIOCOOHOCTh TOHUMATh CBOE YMOILMOHAIBHOE COCTOSIHUE, BUICTh HAIPaBJICHUS
pa3BUTHs COOCTBEHHOI SMOLIMOHAIIBHOM cepsl, ObITh YBEPEHHBIM B cebe

MP17

CIIOCOOHOCTH ITOHUMATh OMOIHUOHAJIIBHOC COCTOAHUC NPYIUX, YYUTBIBATL €TO IIPpU
OCYIICCTBJICHUHM KOMMYHHKAIIUH, CIIOCOOHOCTE K COYYBCTBUIO U COIICPCIKUBAHNIO

MP18

CIIOCOOHOCTh MPUHMMATH ce0s, MOHMMAas CBOM HEIOCTaTKHM M JOCTOMHCTBA,
[IPUHUMATh MOTHUBBI M APryMEHTBI IPYTUX JIOACH IIPU aHaIU3€ pe3yIbTaTOB
NesTeNIbHOCTH, MpHU3HaBaTh CBOE MpPaBO U MPaBO JAPYruX JOJeH Ha OMIMOKH,
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C MO3UIIUH JIPYroro YyeaoBeka

NpeAMETHBLIC

11P601

chOPMUPOBAHHOCTh  TPEJCTABIECHUNW: O  XHMHYECKOM  COCTaBIISIOMIEH
€CTECTBEHHOHAaYYHOW KapTHUHBI MUPA, POJIM XUMHH B MIO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMHUPOBAHWHM MBINIUICHUS] W KYJIBTYPHl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHYECKHUX 3a/1a4 ¥ HKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cperie

11P602

BJIaJICHUE CHCTEMOH XHUMHYECKUX 3HAHUH, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIATAIOIINE  MOHATHI(XUMUYECKHH  DJIEMEHT, aTOM, JJICKTPOHHAs
o0oJiouka aroma, s-, P-, -0-37IeKTpOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,

MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKeNeT, QyHKIIMOHATIbHAS




rpyImma, pajaukai, U30MepHusi, TOMOJIOTUYECKUNA psll, TOMOJOTH, YII€BOAOPOJHI,
KUCIOPOA- W  a30TCOJEpKAIlMe COEAWHEHHs, OHOJOTHMYECKH AaKTHBHBIC
BelecTBa(yrieBOAbI, KUPBI, OCIKH), MOHOMED, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBHICOKOMOJIEKYJISIDHBIE ~ COCJUHEHMS, KpHUCTaUIMYeCKass  PEIETKa,  THUIIbI
XUMHUYECKUX  peakuuil  (OKHCIUTENbHO  -BOCCTAaHOBHUTENbHBIE, JK30- W
DHIOTEPMHUYECKHE , PEAKIMH HOHHOrO OOMEHa), pacTBOp, AJIEKTPOJIMTEHI,
HE3JIEKTPOJIUTHI, 3JIEKTOPOIUTHYECKAS JUCCOLMaLus, OKHCIIUTEND,
BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOM pEaklIuu XUMHYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI(TEOPUS XUMUYECKOIO CTPOCHHSI OPraHMYECKUX BemecTB A, M,
byTiiepoBa, TeOopusi 31EKTPOJUTHYECKON AMCCOLMALMM, NEPUOAUYECKUN 3aKOH
JI.1. MenneneeB, 3aKOH COXpPaHEHHsI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
SI3BIK XMUMHUH, (DAaKTOJIOTHUECKUE CBEICHUS O CBOICTBAX, COCTaBe, MOJYYCHHUS H
0€30MacHOM HCIONIb30BAHUKM BAXKHEHIIMX HEOPTaHUYECKUX W OPraHMYECKUX
BELIECTB B ObITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa

11P603

YMCHHC BbIABJIATE XAPAKTCPHBIC ITPHU3HAKKU U B3aMMOCBA3b U3YYCHHBIX HOHHTHﬁ,
MMPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA HpPHU OIHMCAHHWU CTPOCHUA H CBOICTB
HCOPIraHUMYCCKUX H OpPraHHYCCKHX BCHICCTB M HX npeBpameHHﬁ; BBISIBJIATH
B3aMOCBS3b XMMHUYECKUX 3HAHHH C IOHATHUIMH H MNpEaACTaBICHHUAMU IOPYIrux
CCTCCTBCHHOHAYYHbBIX IIPCAMCETOB

11P004

yMEHUE HCII0JIb30BAaTh HaVMEHOBAHMS XUMHUYECKUX COEIMHEHUI
MEKIYHAPOJHOTO COKO3a TEOPETUUYECKOW M MPUKIATHON XMMHHU U TPUBUAJIbHBIC
Ha3BaHMs BaXHEUIIMX  BEHIECTB(STWJICH, alleTWJIeH, TJHUIEepUuH, (EeHoll,
(dhopMabaeru, YKCyCHas KHJIOTA, TIUIUH, YrapHBIN ra3, YICKUCIIBIA Ta3, aMMHaK,
raméHHas U3BeCTh, HETAlIEHHAs U3BECTh, MUTHEBAs CO/A U JAPYTUX), COCTABIATh
q)OpMYJ'II)I HCOTaHNYCCKUX U OPraHMYCCKHUX BCIICCTB, YPABHCHUA XHUMHUUYCCKHX
peakiuii, OOBSACHATH WX CMBICHT;, MOATBEPKIATh XapaKTEPHbIE XHUMHUYECKUE
CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHU SKCIICPUMCHTAMHU U 3alIUCAMU ypaBHCHI/Iﬁ
peaxkuui

11P605

YMEHHME YCTAaHABIMBaThb IPUHANJIECKHOCTh W3YYEHHBIX HEOPIaHUYECKUX U
OpraHMYECKUX BEIIECTB K OINpeAeNEHHBIM KiaccaM M TpyIIaM COEIUHEHUI
XapaKTepu30BaTh MX COCTaB W BAXKHEHIIME CBOWCTBA; OIPENEIATh BHJIBI
XUMHUYECKUX CBSI3eH (KOBaJIEHTHAs, HIOHHAs!, METaNINYeCKasi, BOJOPOJIHAs )), TUIIBI
KPUCTAJUINYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIMPOBATh XUMUYECKHUE PEAKLIUU

I1P606

BJIAICHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O IMO3HAHHA BCHICCTB U XUMHUYCCKUX
SIBIICHUI (Ha6J'IIOI[CHI/Ie, HU3MCPCHUC, IKCIICPUMCHT, MO,Z[eJ'II/IPOBaHI/Ie)

11P607

YMEHHE TPOBOAMTH pPACUYEThl 1O XHUMUYECKUM (opMyJdaM U ypaBHEHHSIM
XUMHUYECKUX  peakuuil ¢  HCHOJb30BaHHWEM  (U3MYECKMX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacchl, 00BEMa
(HOpMalIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEUIECTBA; UCIIOJIb30BaTh CUCTEMHbIE
XUMUYECKHE 3HAHUSA MU MPUHATHSA PELIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM

I1P608

YMEHHE IUIAHUPOBAaTh U BBINOJIHATh XMMHUYECKUH 3KCHEpUMEHT (TpeBpalleHus
OpPraHMYECKUX BEILECTB IPU HArpeBaHUM, MOJIyYEHUE 3TUJIIEHA U U3YYEHUE €Tro
CBOMCTB, KQUECTBEHHBIE PEAKIIMU Ha allbJIETUbl, KpaxMall, YKCYCHYIO KHCIIOTY;
neHaTypanys OeTKOB NMpU HarpeBaHWH, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
peaKIM1 HOHHOTO OOMEHa, ONPEIENsATh CPeay BOJHBIX paCTBOPOB, KAUeCTBEHHBIE
peakuuu Ha cynbdaT-, KapOOHaT- U XJIOPUI-aHUOHBI, Ha KATUOH aMMOHHUS; peliaTh
SKCIIEpUMEHTANIbHbIE 3afaud 1o TeMaM «Mertamsl» u « Hemeramnesl») B
COOTBETCTBUM C IMpaBWJIaMU TEXHUKH Oe30macHOCTH IMpu oOpallieHuu

BEIIECTBAMH U Ja0OpaTOpPHBIM O00OpPYIOBAHUEM; IMPEICTABIATh PE3YJIbTATHI




XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

11P609

YMEHHE aHaJIM3UPOBATh XUMHYECKYI0 HWH()OPMAIHIO, MOJYYaeMyI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBOM nH(popManuu, ceTb IHTepHET u Apyrue)

11P610

yYMEHHUE COOJII0IaTh MpaBHiIa YKOJIOTHUECKH 11e71ecO00pa3HOro MOBEJCHUS B OBITY
U TPYIOBOM JIEITEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 310POBbs U OKPYXKAIOLIEH
CpCAbl;, YYUTBLIBATH OIIACHOCTH BO3I[€I>’ICTBI/ISI Ha )XUBBIC OPraHNU3MbI OHpe[[eJIéHHbIX
BEIL[ECTB, IOHUMAsi CMBICII TIOKa3aTelisl MPEACIbHOM JOMYCTHMON KOHIICHTPAIHH

I1Po11

YMCHHUEC IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX ME€TOAaX IMO3HAaHH BEIICCTB
1 XMMUYECKUX SBICHHUH JJIA 06yan01uchs1 C OIrpaHUYCHHBIMU BO3MOKHOCTAMU
310POBbA

11P612

YMEHHUE UCTIOIB30BATh Pelibe(hHO TOUCUHYIO cucTeMy o0o3HaueHwuii JI. bpaiins mis

3aIIMCH XUMHUYCCKUX Q)OPMYJ'I JJIA CIICIIBIX M CJ'Ia6OBI/II[5IH_II/IX O6y‘laIOIJ_[I/IXC$I




3. CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJHMPYEMbIM pe3yibTaTaM 00y4eHHs
3.1 CpencTBa, npuMeHsieMble /IJIsl OLIeHKH YPOBHSI T€OPeTHYeCKOii MOAT0TOBKHU

Kpatkoe
HAaMMCHOBAHHE
pazznena (Moxyns) /
TEMBI TIpeIMeTa

Kon
pe3ysbrara
oOyueHus

Iloka3zarenb oBIageHUS
pe3yiabTaTaMu 00ydeHUS

HanmMmenoBaHue O1leHOYHOTO
CpEICTBA U MPEJICTABICHUE €T0 B
DOC

Texymmun
KOHTPOJIb

IIpomexxyTounas
aTTecrauus

Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA

Tema 1.1. Ctpoenue
aTOMOB XHMHUYECKUX
SJICMCHTOB U
npupoja
XUMHUYECKOM CBS3H

JIPO2

CrocoOHOCTh 0CO3HABATH
CBOM KOHCTUTYITUOHHBIC
mpaBa U 00S13aHHOCTH,
YBa)KEHHE 3aKOHA U
[IPaBOMOPSIIKA B
nH(pOpMaIMOHHOM cdepe

JIPO4

Cr10cOOHOCTE
chopMUpOBaThH
HPaBCTBEHHOE CO3HAHME,
STHYECKOTO IMOBEJICHUS C
HMCII0JIb30BaHUEM
MH(OPMaLOHHO-
KOMMYHHUKAITHOHHBIX
TCXHOJIOTHi

MPO3

CrocoOHOCTh CTaBUTh U
bopmynupoBaTh
COOCTBEHHBIC 3a7]a41 B
o0Opa3oBaTeNnbHON

eI TeTbHOCTH U
JKU3HCHHBIX CHTYAIUAX IS
peLICHHS
WH(POPMAIIMOHHBIX 33134

I1P602

CnocoOHOCTb BIIAJIETh
CHUCTEMON XMMHUYECKUX
3HaHWM, KOTOpas BKJIFOYAET:
OCHOBOIOJIAraroIe
MOHATHUS(XUMHYECKU I
DIIEMEHT, aToM,
AIIEKTPOHHAS 000JI0UKA
aToma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATIU
aTOMOB, HMOH, MOJIEKYJIa,
BaJICHTHOCT,
DIIEKTPOOTPULIATEIBHOCTD,
CTETIeHb OKUCIICHHUS,
XUMHUECKasl CBA3b

Bomnpocsr pis
cobecemoBaHUs
(m. 5.1, Bompochl
1-5), Tema 1.1
Pedepar 1
(n.5.2)

Bomnpocs! Tecra 1-
11 (m. 6.1)
Keiic Ne2 (11.6.4)

Bomnpoce! Ha
cobecemoBanue 20,
21,22, 25(m. 6.3)

Tema 1.2.
[Tepuonnueckuii
3aKOH U Ta0JIUIa
/1. 1. MenneneeBa

JIPO1

CrocoOHOCTh
(dhopMHUpPOBATH YYBCTBO
TOPAOCTH M YBAKCHHUS K
WCTOPUU U TOCTUKEHUSIM
OTEYECTBEHHOU
XUMHUYECKOW HAYKU;

XUMHUYCCKU I'PAMOTHOC

Bomnpoce! u
3alaHus s
cobeceroBaHUsA
(m. 5.1, Bompochl
1-5), Tema 1.2

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




MIOBE/ICHHE B
podecCHOHATBLHOM
NeATEIILHOCTH U B OBITY
npu 00paIIeHNUN C
XUMUYECKUMHU
BEIIECTBAMH, MaTepHaaMH
U IIPOIIeCCaMu;

JIP0O4

CrocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa3oBaHHUIO Ha
MPOTSYKEHUU BCEU KU3HU,

MP04

CnocoOHOCTh BJIAIETh
BUIAMU JEATEILHOCTH T10
MOJYYCHUIO HOBOT'O 3HAHHUS

MPO06

CriocobHOCTh (hopMHU-
pOBaHUE HAYYHOTO THIIA
MBIIIJICHUA

MP11

CriocoOHOCTH BHIOMPATH
TEMAaTUKY U METOIbI
COBMECTHBIX JIEHCTBUI C
y4€TOM OOILKX UHTEPECOB
1 BO3MOYKHOCTEH KaX0ro
4JIeHA KOJIJIEKTUBA,
MIPUHUMATh LIETU
COBMECTHOM JICATCILHOCTH,
OpraHM30BBIBATh U
KOOPIAWHUPOBATH JICHCTBUS
10 €€ NOCTUKEHUIO:
COCTaBJIATH IUIAH JICHCTBUI,
pacIpenesnsaTh poiau ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOU
paboThI

I1P603

CnocoOHOCTh
c(hopMUPOBAHHOCTH
YMEHHI BBISBIISITh
XapaKTepHBIC TPU3HAKU U
B3aMMOCBSI3b H3yUYECHHBIX
[MOHSTUH,

Bormpocs! Ha

cobecenoBanue 23-
24(6.3)

Paznen 2. Xumundeckne peakuuu

Tema 2.1. Tumnsl
XUMHUYECKUX
peakuui

JIP02

CrnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJIKCHHFO
00pa30BaHUs U MOBBIIICHUS
KBaJIM(hUKAINY B
n30paHHON
po¢eCCHOHATBHON
IEeATETLHOCTH U
00BCKTHBHOE OCO3HAHUE

Bonpoce! u
3alaHus s
cobeceroBaHusA
(m. 5.1, Bompochl
1-6), Tema 2.2

Bonpoce! Tecta 28-
36 (1. 6.2)

Bormpoc Ha

cobeceoBaHme
27(6.3)




POJIM XUMUYECKUX
KOMIIETEHIIUHA B TOM

JIPO3

CriocoOHOCTb
MCII0JIb30BaTh JOCTHXKCHHUS
COBPEMEHHOM XUMHUUYECKON
HayKU 1 XUMHUYECKUX
TEXHOJIOTHM I
MOBBILICHUS] COOCTBEHHOT'O
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOM
npodeccuoHanbHOM
NesATeTbHOCTH

JIP0O4

CrocoOHOCTh ¥ TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU

MP04

CnocoOHOCTb BIIAJIETh
BUJIaMHU JICATEIHLHOCTH 110
MOJIy4YEHUIO HOBOTO 3HAHMSI,
€ro UHTEPIPETALIHH,
peoOpa3oBaHuI0 U
MPUMEHEHHUIO B PA3JTMYHBIX
yueOHBIX CUTYaIUSIX, B TOM
YHCJIC PU CO3J]aHUU
yueOHBIX M COIUATBHBIX
MIPOEKTOB

MPO5

CrocoOHOCTh U YMEHHE
MNEPCHOCUTL 3HAHUS B
TIO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIacTH
KH3HEICATEILHOCTH;
VHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOnacreit

MP12

CnocoOHOCTh  OIIEHHWBATh
Ka4eCTBO CBOEr0 BKJIAJga U
Ka)K0ro YYaCTHUKA
KOMaHIbI B oOmmit
pe3ysbTaT o
pa3paboTaHHBIM
KPUTEPHUSIM, OCYIIECTBIISATH
[MO3UTHUBHOE
CTpaTeruuecKoe IOBEACHHE
B pa3IMYHBIX CUTYaIUsX,
MPOSIBIIATE TBOPYECTBO M
BOOOpaKkeHUe, OBITH
WHALMATHBHBIM

I1P605

CriocoOHOCTh U YMEHHE
YCTaHABIMBATh
IMPUHAJICIKHOCTD

N3YUCHHBIX




HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB K
ONpeeNEHHBIM KaccaMm U
rpyIIIaM COCIUHEHUN
XapaKTEepU30BaTh UX COCTAB
1 Ba)KHEHIIINE CBOMCTBA,
ONpEeNENsATh BUJIbI
XUMHYECKUX CBS3EMN
(xoBaJIeHTHas1, HIOHHas,
MeTaJlJIn4ecKast,
BOJIOPOHA)), THITBI
KPUCTAJUIMYECKUX PELIETOK
BEILIECTB;
KJIaccu(UIpOBaTh
XUMHUYECKUE PEAKLIUU

I1P606

CrocoOHOCTh U BJIaJIcHUE
OCHOBHBIMH METOJIAMH
HAYYHOT'O MTO3HAHUS
BCIIIECTB M XUMHUECKUX
SBIICHUI (HaOII0IeHHE,
WU3MEPEHUE, IKCIICPUMEHT,
MOJICIIUPOBAHUE)

I1P607

CriocoOHOCTh U YMEHHE
[POBOJIUTH PAcUETHI 110
XUMHYECKUM (popMysam U
YPaBHEHUSAM XMMHYECKHX
peaKkuii C UCI0JIb30BAHUEM
(bu3MUecKuX BEIUYMH,
XapaKTepU3YIOIINX
BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJMYECTBA
BEIIECTBA; UCIIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE
3HAHUS I IPUHSITUS
pElIeHNI B KOHKPETHBIX
"KU3HEHHBIX CUTYalHsIX,
CBS3aHHBIX C BELIECTBAMU U
UX IPUMEHEHHEM

I1PG10

CrocoOHOCTh U yMEHHUE
co0ur01aTh MpaBHiia
HKOJIOTHYECKU
11eJ1eCo00pa3HOTo
MOBEJICHUS B OBITY U
TPY/ZIOBOM JAEATEIBHOCTH B
EJIIX COXPAHEHUS CBOETO
310POBbS U OKPYKAIOIIEH
Cpelbl;

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHATH 3HAHUS 00




OCHOBHBIX JJOCTYITHBIX
METOJIaX IMO3HAHUS
BEIIECTB M XUMHUYECKUX
SIBIICHUH JIJIs1 00 y4aronIuXcs
C OrpaHHYCHHBIMH
BO3MO>KHOCTSIMU 3]I0OPOBbBSI

Tema 2.2.
DIIEKTPOJIU-
THYECKas
ACCOLMAIUS U
HOHHBIN 00MeH

JIPO3

CIIOCOOHOCTD UCIIOJIb-
30BaTh JOCTHIKEHUS
COBPEMEHHOM XUMHUUYECKON
HAYKU U XUMHUYECKUX
TEXHOJIOTUH IS
[MOBBIIICHHUS COOCTBEHHOT'O
WHTEJJIEKTYaIbHOTO
pa3BUTHUS B BbIOpaHHOM
podeCCHOHAIBHON
eI TEeIIbHOCTU

JIP0O4

CITOCOOHOCTH ¥ TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU

JIPO8

CriocoOHOCTb OCO3HAHMS
LIEHHOCTU HAay4YHOH
NIEATEIIBHOCTH, FOTOB-HOCTh
OCYILIECTBIIATH TPOEKTHYIO
U UCCIIEN0-BATEIbCKYIO
N1eATEIb-HOCTh
WHIUBUyaJIbHO U B IPYIIIIE

Bomnpoce! u
3aaHus s

MPO02

CnocoOHOCTb BIIAJIETh
HaBbIKAMU y4eOHO-
HCCIIEN0BATEILCKON U
MIPOEKTHOH J1eATeIbHOCTH,
HaBBIKAMU pa3perIeHHsI
npobiewm;

cobeceoBaHUs
(1. 5.1, BompoCHI
1-4), Tema 2.2
Pedepar 2 (1.
5.2)

MP09

CnocoOHOCTh BIAJCTh
Pa3IMYHBIMU CIIOCO0aAMU
0O0ILIEHNS U B3aNMO/IEH-
CTBHSI, apT'yMEHTHPOBAH-HO
BECTH JIHAJIOT, YMETh
CMSIr4aTh KOH(JIUKTHBIC
CUTYAIIUH;

MP11

Crioco6HOCTh BBIOMPATH
TEMaTUKy U METOJIbI
COBMECTHBIX JICHCTBUI C
y4€TOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEH KaXJ0T0
YyjieHa KOJIJICKTUBA,
MPUHUMATH LIEJIHA
COBMECTHOM ACATEIbHOCTH,
OpraHU30BbIBATh U
KOOPJAMHUPOBATH JEHCTBUS

0 €€ TOCTHKECHUIO:

Bonpoce! Tecta 37-
47 (n. 6.2)

Bormpoc Ha
cobecemoBanue 26,
31, 32(m 6.3)




COCTaBJIATH IUIAH JICHCTBUH,
pacrpeiessaTh poJiu ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHON
paboThHI

I1P608

CriocoOHOCTh U YMEHHE
IUIAHUPOBATh U BBIITOJIHSATD
XUMUYECKUN IKCIIEPUMEHT,
IPOBOJIUTH PEAKIINU
HOHHOI'0 OOMeHa,
OTIpEeNeNATh CPEAy BOJHBIX
PacTBOPOB, KAUECTBEHHbBIE
peaknuu Ha cyabgat-,
KapOOHAT- U XJIOPUJ-
QHHOHBI, HA KATHOH
AMMOHUS; peliaTh
DKCIIEpUMEHTAIbHBIC
3ajauu 1no remMam «Me-
Tauib» U « Hemeran-nbi»)
B COOTBETCTBHH C
MpaBUIIAMUA TEXHUKU
Oe3omacHoCTH

I1P609

CriocoOHOCTh U YMEHHE
AHAJIU3UPOBATE XUMU-
4eCKyH0 MH(pOopMaIuio,
MOJy4aeMYI0 U3 pa3HbIX
MCTOYHUKOB (CpesCTB
MaccoBO UH(poOpMaIuy,
ceTb MHTEpHET U OpyTHe)

KoHTponbHas
pabota Nel.

Samanus KP Nel
(m.6.1)

Pasnen 3.CtpoeHune 1 cBOHCTBAa HEOPTAHUYECKUX BEILIECTB

Tema3.l1.
Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

JIPO2

CnocoOHOCTh ¥ TOTOB-
HOCTb K MPOJIOJIKEHHIO
00pa3oBaHMs U MOBBIIIIE-
HUS KBUTH(DUKAIIUY B
n30panHO# podeccro-
HATBHON JAESITeTbHOCTH

JIPO8

CnocoOHOCTh U 0OCO3HA-HUE
LIECHHOCTU HAay4YHOHU

e TeIbHOCTH,TOTOBHOCTD
OCYILIECTBIIATH IPOEKT-HYIO
U MCCIIEZI0BATEIb-CKYIO
NIESTEIBHOCTD
WHAUBUIYaJIbHO U B
rpymnime.

MPO08

CnocoOHOCTh BIIaJICTh
HABBIKAMU TIOJTyYCHUS
uHpOpMaLUU U3
WCTOYHUKOB Pa3HBIX THIIOB,

Bomnpoce!l u
3aJlaHus JIIs
cobecen0BaHUs
(m. 5.1, Bompochl
1-5), Tema 3.1
Pedepar 5
(m.5.2)

Bonpoce! Tecta 48-
62 (1. 6.2)

Bormpoc Ha
cobecemoBanue 33(
m6.3)




CaMOCTOSITEITLHO
OCYIIECTBIISATH TIOUCK,
aHaJIN3, CHCTEMATHU3AIIUI0 U
WHTEPIIPETAIHIO
WH(POPMALINN PA3THIHBIX
BUJIOB U (hopM
MpeCTaBICHUS

MP09

CnocoOHOCTb BIIAJIETh
Pa3IMYHBIME CITIOCOOaAMH
0011IeHUsT U B3aUMO/IEHi-
CTBUS1, apTYMEHTUPOBAH-HO
BECTH JMAJIOT, YMETh
cMSr4aTh KOH(QIUKTHBIC
CUTyalUH, pa3sBEPHYTO U
JIOTUYHO M3J1araTh CBOIO
TOUYKY 3PEHUS C UCTIONb-
30BaHUEM SI3BIKOBBIX
CpeAcCTB

MP12

CrocoOHOCTh OLIEHUBATh
Ka4eCTBO CBOEro BKJIaaa U
KaX/IOTO0 yU4aCTHHKA
KOMAaHIbI B OOIIHI
pe3yJIbTaT 1o
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
[MO3UTUBHOE
CTpaTErH4eCcKOe MOBEICHUE
B Pa3JIUYHBIX CUTYaIUsX,
[IPOSIBJIATH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUIMATUBHBIM

I1P602

CrocoOHOCTE U BIIaJCHHUE
CHUCTEMON XMMHUYECKUX
3HAHUI, KOTOpasi BKIIIO-
YaeT: OCHOBOIIOJIAraoIIne
MOHATHSA(XUMUYECKUN
AIIEMEHT, aTOM,
AIIEKTPOHHAS 000JI0UKA
aToma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATIU
ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTB, DJIEKTPOOT-
pULIATEIBHOCTD, CTETIEHb
OKUCIIEHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIA 00BEM,
KPUCTAJUIMYECKasl PELIET-
Ka, TUITBI XUMHYECKUX
peakiuii (OKHUCIUTETBHO -
BOCCTAaHOBUTEJbHBIE, K30~
Y SHAOTEPMUYECKHE ,

peaKIyu HOHHOTO o0Me-




Ha), pacTBOP, SJIEKTPOJIH-
ThI, HEAJICKTPOIUTHI,
AIIEKTOPOJIUTHYECKAS
TMCCOIMAINS, OKUCITU-
T€Jb, BOCCTAHOBUTEb,
CKOPOCTb XUMHUYECKOU
peaKiuy, XUMUYECKOoe
paBHOBECHE, TECOPUU U
3aKkoHbl. Teopus
PIEKTPOIUTUYECKOMN
TUCCOLIMAIIU, TIEPUOTHU-
yeckuil 3akoH JI.11.
Menpenees, 3aKOH
COXpaHEHHUS MaCCHI.

I1P603

CriocoOHOCTh U YMEHUE
BBISIBJISITH XapaKTEPHBIE
IIPU3HAKU U B3aMOCBS3b
WU3YYEHHBIX [TOHATUH,
[IPUMEHATH COOTBETCTBY-
FOLLUE TTOHATHUS IpU
ONMCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB U
WX IPEBPALLECHUN;

[1P604

CnocoOHOCTh U yMEHUE
MCIOJIb30BaTh HAUMEHO-
BaHUS XUMHUYECKUX
COCIMHEHUH 110
Homenknarype [UPAC.

I1P609

CnocoOHOCTh U yMEHUE
QHAJIIN3UPOBATh XUMH-
YECKYI0 HH(POPMAIIHIO,
MOJIy4aEMYIO U3 Pa3HBIX
VMCTOYHUKOB (CpEACTB
MaccoBOW MHGpopManuy,
ceTh VIHTEpHET U npyrue)

Tema 3.2. dusnko-
XUMHAYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIISCTB

JIP02

CriocoOHOCTb K IPOJI0JI-
KEHUIO0 00pa30BaHUs U
MOBBIIIICHUS KBATU(DUKAIIH
B N30paHHOM Mpo-
dbeccroHanbHOU JesITeNb-
HOCTH

JIPO3

CIocOOHOCTB K MCIIOJIb-
30BaHUIO JOCTHXKEHHUN
COBPEMEHHON XMMHUYEC-KOM
HayKU

JIPO4

CnocoOHOCTh U TOTOB-
HOCTb K 00pa30BaHMIO U
caM000pa30BaHMIO Ha
[IPOTSKCHUM BCEH KU3HU

Bonpoce! u
3ajaHus JIs
cobeceoBaHUsA
(m. 5.1, Borpochl
1-4), Tema 3.2
Pedepar 4 (1.
5.2)

Bormpocs! Tecta
63-76 (1. 6.2)

Bomnpoce! Ha
cobecenoBanue

35-41( 6.3)




JIPO8

Cr1ocoOHOCTEL U OCO3HA-HHE
LIEHHOCTU HAay4YHOHN
eTeIbHOCTH, TOTOB-HOCTh
OCYIIECTBIISATh MPOCKTHYIO
U HCCJIEI0BA-TEIBCKYIO

e TCIIEHOCTD

MPO03

C110COOHOCTE U TOTOB-
HOCTBb K CAMOCTOSTEIIb-
HOMy HOI/ICKy METOA0B
peIlIeHI/ISI HpaKTI/I‘IeCKI/IX
3aja4, MPUMEHEHHUIO
pa3JII/I'-IHbIX MECTOI0B
[TO3HAHUS

MPO06

CriocoOHOCTD BiIaJIeTh
HAay4YHbIM THUIIOM MBbIIIJIC-
HUS, BJIaJIeTh HAyYHON
TEPMUHOJIOTHEN, KITH0Ye-
BbIMU HIOHATHAMU U
METOdaMU

MPO7

CrocoOHOCTB K MPOJI0JI-
PKCHHIO 00pa30BaHuUs U
ITIOBBIIIICHUA KBaJ'II/I(l)I/IKa-
UM B U30paHHOM TIPO-
(beccroHaNbHOM eI TelNb-
HOCTHU

I1P603

CnocoOHOCTh (hopmupo-
BaTh YMEHHUS BBISIBIISATh
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b U3YYE€HHBIX
[MOHSTUH,

[1P604

CnocoOHOCTh U yMEHUE
MCIOJIb30BaTh HAUMEHO-
BaHUS XUMHUYECKUX COe-
TMHEHUH 110 HOMEHKJIa-
type [UPAC

[1PG06

CI1ocOOHOCTE K BJIAJICHUIO
OCHOBHBIMH METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
saBJIeHUH (HaOII0eHue,
U3MEpEeHHe, IKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CrocoOHOCTD
AHATN3UPOBATH
XUMUYECKYI0 HH(POPMAITUIO

Tema 3.3.

W nentuduxarms
HEOPTaHUYECKUX
BEIIECTB

JIPO3

CnocoOHOCTh HCITOJIb-
30BaTh JOCTHIKCHHUS
COBPEMEHHON XMMHUYEC-KOU
HAayKW 1 XUMHUYECKHUX
TCXHOJIOTHH JIS IIOBBIIIIC-
HUS CBOETO YPOBHS

Bomnpoce! u
3alaHus s
cobeceroBaHUsA
(m. 5.1, Bompochl
1-4), Tema 3.3

Bormpocs! Tecra 77-
101 (1. 6.2)




JIPO7

CnocoOHOCTh U COBEp-
[ICHCTBOBAHHUE SA3BIKOBOM M
YUTATEIbCKON KYJIbTY-PhbI
KaK Cpe/ICTBa B3aUMO-
NEUCTBUS MEXIY JIIOJABMU U
MMO3HAHUS MUPA

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSITENILHO (hopMy-
JINPOBAThb U aKTyaJIu3u-
poBaTh IIpodJIeEMy, pac-
CMaTpHUBaTh €€ BCECTO-
pOHHE,

MPO03

C110COOHOCTE U TOTOB-
HOCTBb K CAMOCTOSTEIb-
HOMy HOI/ICKy METOA0B
pELICHHS TPAKTHYECKUX
3ajay,

ITP605

CriocoOHOCTh ¥ YMEHHE
yCTaHABJIMBATh
MPUHAJIC)KHOCTD
MN3y4YEHHBIX
HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K
onpeAeNEHHbIM KJIaccaMm 1
rpynmnamM cCoeAMHEHU M
XapaKTEPU30BaTh UX COCTaB
1 BaKHEHIIINE CBOMCTBA;

I1P608

CnocoOHOCTh U yMEHUE
[JIaHUPOBATh U BBITIOJIHSATD
XUMHYECKHI SKCIIEPUMEHT
(mpeBpareHus
OpPraHUYECKUX BEIECTB
[pU HarpeBaHuU, MOJy-
YeHHE DTUJICHA U H3yYCHUE
ero CBOMCTB, KAUeCTBEHHbIE
pPEaKIMy Ha ajbJIeTHIb,
KpaxMmail, yKCYCHYIO
KHCJIOTY; JICHATYpaus
O€eJIKOB IPH HArPEBaHUH,
[IBETHBIC PEAKIINU OEITKOB;

[1P609

CrocoOHOCTh U yMEHHE
AQHAJTU3UPOBATH XMMHU-
YECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOW MH(popMaIuy,
cetb HTEpHET U ApyTHE)

KoHTpoibHas
pabota No2.

Samannsg KP Ne2
(m.6.1)

Paznen 4. CtpoeHre U CBOMCTBA OPraHUYECKUX BEUIECTB




Temad.1.
Knaccudukanus,
CTPOEHUE U
HOMEHKJIaTypa
OpPraHNUYEeCcKuX
BEIIIECTB

JIPO1

CrocoOHOCTh K XUMHUYECKHU
rPaMOTHOMY ITOBEICHHUIO B
poeCCHOHATLHON
NesITeNb-HOCTU U B OBITY
pu oOparie-HuH C
XUMHYECKUMH Belle-
CTBaMHU

JIPO3

C1ocoOHOCTE
HCIIOJIb30BAaTh JIOCTHIKEHUS
COBPEMEHHOM XUMHUUYECKON
HAyKH IS TIOBBIIIEHUS
CBOETO YPOBHSI

MPO06

Cr10cOOHOCTE BJIAJETh
HAyYHBIM THIIOM
MBIIIJICHHUA, BJIaACTh
HAy4YHOU TEPMUHOJIOTHEH,

MPI11

CriocoOHOCTH BHIOMPATH
TEMAaTUKY U METO/IbI
COBMECTHBIX JIEHCTBUI C
y4€TOM OOILKX UHTEPECOB
1 BO3MOYKHOCTEHN KaX0ro
YieHa KOJUIEKTUBA,
[IPUHUMATh LU
COBMECTHOM JICATCILHOCTH,
OpraHU30BBIBATh U
KOOPIAWHUPOBATH JICHUCTBUS
110 €€ NOCTUKEHUIO:
COCTaBJIATH IUIAH JICHCTBUI,
pacIpenesnsaTh poiau ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOU
paboThI

MP14

CI10COOHOCTB IMTOCTOSTHHO
MOBBIIIATE CBOM
00pa3oBaTeNbHBIN 1
KYJIBTYPHBIN YPOBEHb;

I1P602

CnocoOHOCTh U BIIaJICHHE
CHUCTEMOM XUMHYECKUX
3HAHUU, KOTOPasi BKIFOYAET
OCHOBOITOJIArafOIIHE
MOHSITHSI: YTTIEPOIHBIN
ckelneT, G yHKIIMOHATbHAS
rpyIina, pajukai,
U30MEpHs,
TOMOJIOTHUECKUN PSIJI,
TOMOJIOTH, YTJICBOIOPOJIBI,
KHCIIOPOJI, a30T-
COJICpIKaIie COCAMHHMS, U

Ap.

Bomnpoce! u
3ajaHus IS
cobeceoBaHUs
(1. 5.1, BompoCHI
1-7), Tema 4.1

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

Bormpocs! Ha
cobecenoBanue
1,2(m 6.3)

Bormpoc Ha
cobecenoBaHue

34( 6.3)




I1P603

CriocoOHOCTH BBHISBIISTH
XapaKTEepHbIC PU3HAKU U
B3aUMOCBSI3b U3yUYEHHBIX
[MOHSATHUH,

I1P604

CriocoOHOCTh U YMEHHE
HCII0JIb30BaTh
HomeHkiarypy IUPAC

I1P612

CrnocoOHOCTh
MCIIOJIb30BATh PeIbehHO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TUTS 3aITUCH XUMHYECKUX
dbopmMyI IS CASNBIX U
CIIA00BUIAIIAX
00yJaronmxcs

Tema 4.2. CoiicTBa
OpraHUYECKUX
COE€IUHEHUN

JIPO2

CrocoOHOCTh K
[IPOIOKCHHIO
00pa3oBaHus U TOBBIIICHUS
KBATH(UKAIINH B
n30paHHON
podhecCHOHAIBLHOM
1eITEIbHOCTH

MPO02

CnocoOHOCTb BIIAJIETh
HaBbIKaMU y4eOHO-
HCCIIEBATEIBCKOMN U
MPOEKTHOW IE€SITEIIbHOCTH,
HaBBIKAMH Pa3peLICHUs
mpoOem

MP12

CriocoOHOCTh OIICHUBATH
Ka4yeCTBO CBOETO BKJIaaa U
KQKOT0 y4aCTHUKA
KOMaH/bI B OOIIIHI
pE3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIIECTBIISATh
[MO3UTHUBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYAIUAX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITH
WHALAATHBHBIM

[1PG06

CrocoOHOCTh BIIaIETh
OCHOBHBIMH METOJaMHU
HAyYHOTO IMO3HAHUS
BEIICCTB U XUMUYECKHIX
sBIIeHUH (HaOII0ACHHE,
HU3MepeHHe, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

I1P609

CrocoOHOCTh
chopMupOBaTh YMECHHE
AQHAJTU3UPOBATh

Bomnpoce! u
3aJlaHus JIs
cobecenoBaHUs
(m. 5.1, Bompochl
1-8), Tema 4.2

Bormpocs! Tecta
112-123 (m. 6.2)
Keiic 4 (11. 6.4)

Bormpocs! Ha
cobecenonanue 40-
43(6.3)

Bormpocs! Ha
cobecenoBanue 3-

19( 6.3)




XUMHUYECKYIO
UH(OpPMALIHIO,
[OJIy4aeMYI0 U3 pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBOW MHGpopManuuy,
cetb HTEpHET U NpyTHE);

I1P611

CriocoOHOCTh TPUMEHSTh
3HAHMS 00 OCHOBHBIX
JOCTYIIHBIX MCTOax
IIO3HaHMA BCIICCTB U
XMUMUYECKHUX SIBICHUHN JUIs
00yJarouxcs ¢
OrpaHMYCHHBIMU
BO3MOXHOCTSAMU 3J0POBbA;

Tema 4.3.

W nentudukanuys
OpPraHHYECKUX
BEIIECTB, UX
3HAYECHUE U
[IPUMEHECHHE B
OBITOBOM U
[IPOU3BOJICTBEH- HOM
eITEIbHOCTH
yeaoBeKa

JIPO3

CrocoOHOCTH
MCII0JIb30BaTh JOCTHXKECHUS
COBPEMEHHOM XMMHUUYECKOMN
HAayKU U XUMHUYECKUX
TEXHOJIOTHUH IS
MOBBILICHUS] COOCTBEHHOT'O
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU
MpoQeCCHOHAIBHON

MPO03

CrocoOHOCTh K CaMOCTO-
STEIILHOMY TTOMCKY
METOIOB PEIICHUS
MPaKTUYECKHX 3a-71a4,
PUMEHCHHIO Pa3InYHBIX
Croco00B pacro3HaBaHUS
OpPraHUYeCKUX BEIICCTB Ha
pUMEpE allbJICTHJIOB,
CIIMPTOB, YTJIEBOJIOB,
YKCYCHOU KHCJIOTHI, OeJKa
U T.I1.) C UCIIOJIh30BaHUEM
UX (PU3UKO-XUMHUECKUX
CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIIHIA.

MPO5

CrnocoOHOCTh YMETH TIepe-
HOCHUTDH 3HAHUS B
MMO3HABATCIIBHYIO U
MPAKTUYECKYIO 00JIacTu
KHU3HEACATCIIBHOCTH,
WHTETPUPOBATh 3HAHUS U3
Pa3HBIX TPEAMETHBIX
o0J1acTeii;

MPO7

CnocoOHOCTh K
TPOJIOKCHHIO
00pa30BaHUs U MOBBIIICHUS
KBaTH(UKAITTH B
n30paHHON
po¢eCCHOHATBHON

Bomnpoce! u
3aJlaHus JIs
cobecenoBaHUs
(m. 5.1, Bompochl
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bormpocs! Ha
cobecenoBaHue

7,9,11-13,17




IeITEILHOCTH u
00BHEKTUBHOC OCO3HaHHE
pOJIM XMMHYECKUX KOMIIE-
TCHITUM B 9TOM;;

I1P601

CrocoOHOCTh
chopMupoBaTh
MpEACTABICHUS: O
XUMHYECKON
COCTaBJISIOLLEH
€CTECTBEHHOHAY4YHON
KapTUHBI MUPA, POJIH
XVUMHH B IO3HAHUU
SIBIICHUY TIPUPO/IBL, B
(hOpMUPOBAHUH MBIIIICHHS
U KyJIbTYpbl TUYHOCTH, €€
(G YHKIMOHATIBLHOM rpamMoT-
HOCTU, HEOOXOUMOMN ISt
PEIICHUS TPAKTUICCKIX
3a[a4 U HKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIICHUS
K CBOEMY 3JI0pPOBBIO U
[IPUPOAHON Cpeie

I1P609

CriocoOHOCTB
chopMUPOBATh YMEHHUS
QHAIN3UPOBATH
XUMHUYECKYIO
nH(pOpMalLIHIO,
MOJIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CPEICTB
MaccoBOW MH(popMaluy,
cetb HTEpHET U npyTHE);

I1P611

CnocoOHOCTh U yMEHUE
MPUMEHATH 3HaHUS 00
OCHOBHBIX TOCTYITHBIX
METOAAX MO3HAHUS
BCIICCTB U XUMHUYCCKUX
SIBJICHU JJ1s1 00yJaroLIuXxcs
C OIrpaHUYCHHBIMHA
BO3MOYKHOCTSIMH 3/I0POBbSI

I1PG12

CnocoOHOCTD
UCIIOJIb30BATh pelbepHO
TOYCUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins
TS 3QITHCH XMMHUYECKUX
(bopMyI IS CIETIBIX 1
CJIA00BUISAIINX
00yJaromuxcst

KoHTpoibHas
pabota Ne 3.

3amganus KP Ne3 (m.
6.1)

P%HCJ’L 5. Kunernueckue u TCPMOAUHAMHUYCCKUC 3aKOHOMCPHOCTU MPOTCKAHUA XUMHUYCCKUX

peakuuii




Tema 5.1. CkopocTb
XHUMHYECKHX
peaKuid.
XHUMHUUYECKOe
paBHOBECHE

JIP02

CrocoOHOCTE K
MPOJIOTHKCHUIO
00pa3oBaHMs U MOBBIIIE-
HUS KBATU(UKALIUY B
n30paH-HOM
podecCHOHATBLHOM
eATEIbHOCTH U
00BEKTHUBHOE OCO3HAHUE
POJI XUMHUYECKUX
KOMIICTCHITUM B 3TOM;

JIPO3

CIOCOOHOCTD
KCITOIB30BaTh JOCTHKCHHUS
COBPEMEHHON XUMHUYECKON
HAaYKH U XUMUYECKUX
TEXHOJIOTUH IS
MMOBBILIEHHS CBOETO YPOBHS
B MMpOeCCHOHATBHOM
neaTeTbHOCTH

JIPOS

C110CcOOHOCTEH OCO3HAHUS
[ICHHOCTH HAYYHOM
ICATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBIISATH MPOCKTHYIO
U MCCIIEI0BATEIIbCKYIO
N1eATEeIbHOCTD
WHVBHIyaJIbHO U B IPYIIIIE

Bomnpoce! u
3aaHusl 7S

MPO1

CnocoOHOCTh U yMEHUE
CaMOCTOSITEJIBHO
dbopMynupoBath u
AKTyaJIM3UpPOBATh
npoOemMy, paccMaTpUBaTh
€€ BCECTOPOHHE,
ONPEENATh LEeIH

e TEIbHOCTH, 32/1aBaTh
mapaMeTpsl U KPUTEPUHU HX
TOCTHKEHUS, BHOCUTh
KOPPEKTHUBHI B

e TeNIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB
[[eJISIM, OIICHUBATh PUCKHU
OCJIEACTBUN IEITEIHLHOCTU

MPO02

CrocoOHOCTh BIAJIETh
HaBbIKaMU y4eOHO-
MCCIIEI0OBATENILCKON U
MPOEKTHOM IEeSITEIbHOCTH,
HaBBIKAMH Pa3pelICHUS
mpo0em;

MPO3

CocoOHOCTEL ¥ TOTOBHOCTD
K CaMOCTOHTCHBHOMy
MMOMCKY METOJIOB PEIICHHS
MPAKTUIECKUX 3aa4,

cobeceoBaHUs
(1. 5.1, BompoCHI
1-11), Tema 5.1

Bormpock! Tecta
125-134 (1. 6.2)

Keiic 4 (11. 6.4)
Bormpocs! Ha
cobecenoBanne? 8-

30(11 6.3.)




MMPUMCHCHUIO PAa3JIMYHBIX
MCTOJ0B ITO3HAHUA

MPO06

CrocoOHOCTh BIIAJICTh
HAy4YHBIM TUIIOM
MBIIICHHUS, BIA/ICTh
Hay4YHON TEPMHUHOJIOTHEM,
KITFOUEBBIMH MTOHSATHSIMU H
MeTOIaMU

MPO7

C110COOHOCTE BBIIBHUIaTh
HOBBIC HJICH, IIPEJIaraTh
OpPUTHHAIBHBIC TIOJXOJIbI U
pELICHHS

MPI11

CrocoOHOCTH BHIOMPATH
TEMaTUKy U METOJIbI
COBMECTHBIX JIEHCTBUI C
y4€TOM OOILKX UHTEPECOB
1 BO3MOYKHOCTEHN KaX0ro
YieHa KOJUIEKTUBA,
MIPUHUMATh LIETU
COBMECTHOM JICATCILHOCTH,
OpraHu30BBIBaTh U
KOOPIAWHUPOBATH JCHUCTBUS
10 €€ TOCTHKEHUIO:
COCTaBJIATH ILIAH JICHCTBUI,
pacIpenesnsaTh poju ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP12

CrnocoOHOCTh OIICHUBATH
Ka4ueCTBO CBOET0 BKJIaaa U
KQKOT0 y4aCTHUKA
KOMaH/IbI B OOIIIHI
pe3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIIECTBIISATh
[MO3UTHUBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYAIUAX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITH
WHALAATABHBIM

MP15

CrocoOHOCTh U yMEHHE
1aBaTh OLIEHKY HOBBIM
CUTyallusIM, BHOCUTH
KOPPEKTHBHI B
NeATeIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB
[eIsIM

I1P608

CriocoOHOCTh U YMEHHE
TUIAHUPOBATH U BBIMIOJTHSATH




XUMHUYECKHH SKCIIEPUMEHT
(mpeBpartueHus
OpraHUYECKUX BEIIECTB
[IpY HarpEeBaHUU,
MOJIy4YeHHUE ITUIICHA U
W3y4EHUE €TI0 CBOWCTB,
KaueCTBEHHbIE PEAKIH Ha
QT JICTU/IBI, KpaxMall,
YKCYCHYIO KHCIIOTY;
neHaTypamus OSIKOB MpU
HarpeBaHuu, [IBETHbIC
peakiuu O0EIKOB;

I1P609

CnocoOHOCTD
dbopMHUpPOBATH YMEHUS
AQHAJTU3UPOBATh
XUMHUYCCKYIO
nHpopMaIuio,
MOJTy4aeMYI0 M3 Pa3HBIX
HUCTOYHUKOB(CPEJICTB
MaccoBO HH(pOpMaINH,
cetb HTEpHET U Ipyrue);

Paznen 6. PacTBopbI

Tema 6.1. Ilousatue o
pacTBopax

JIPO1

CnocoOHOCTh U
c(hOopMUPOBAHHOCTH
YyBCTBA TOPJIOCTH U
YBaKCHHS K HICTOPUU U
TOCTHKEHUSM
OTEYECTBEHHOM
XUMHUYECKON HAYKU;
XUMHUYECKH TPAMOTHOE
MOBE/ICHUE B
poQeCCHOHAIBHON

e TEIILHOCTH U B OBITY
IpyU 0OpaIeHn! ¢
XUMHYECKUMU
BEI[CCTBAMH, MaTepHaJIaMU
U TIPOIIECCAMHU

Bomnpoce! u
3aJlaHus JUIS
cobecenoBaHUs
(m. 5.1, Bompochl

JIP02

CrnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJIKCHHEO
00pa3oBaHUs U MOBBIICHUS
KBaJIM(hUKAINY B
n30paHHON
po¢eCCHOHATBHON
IeITeIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POITU XUMUYECKUX
KOMIIETEHIINI B 3TOM

JIPO3

CIIOCOOHOCTH MCIOJIb30BATh
TTOCTUKEHHSI COBPEMEHHOM
XUMUYECKON HAYKU U
XHUMHUYECKHX TEXHOJIOTHI

1-4), Tema 6.1 —
6.2

Bormpoc 26 (11 6.3)




U1 IOBBIILICHUS
COOCTBEHHOIO
MHTEJUIEKTYaJIbHOIO
pa3BUTHUS B BbIOpaHHOM
podeccHOHATIBLHON
e TEIIbHOCTH

JIPOS

CriocoOHOCTh
chopMupoBaTh
DKOJIOTUYECKYIO KYIbTYPY,
NOHUMATh BIIMSIHUE
COLIMATBHO-9KOHOMHUYECKUX
MPOLIECCOB Ha COCTOSIHUE
MPUPOHON U COLMATBHOM
Cpe/ibl, OCO3HaHHE
r7100aJIBHOTO XapakTepa
DKOJIOTHYECKUX MPOOIIeM

JIP06

CriocoOHOCTD K HEMPUSATHIO
eV CTBUNA, MPUHOCSIIINX
BpEIl OKpYXaroLIe cpeae

MPO03

CIOCOOHOCTH ¥ TOTOBHOCTD
K CAMOCTOSITEIIbHOMY
HOI/ICKy METOA0B peIHeHI/ISI
MPAKTUYECKHX 3a/1a4,
HpI/IMeHCHI/IIO pa3JII/I‘~IHI>IX
METOHO0B MMO3HAHUSA

MP04

C1riocoOHOCTBH OBJIAIECHUEM
BUIAMU IEATEIILHOCTH IO
MOJTY9IECHUIO HOBOTO 3HAHWMS

MP14

CniocoOHOCTH K (popmu-
POBAHMIO U ITPOSIBICHUIO
IMPOKOU dPYIULIAN B
pasHbIX 00JacTAX 3HAHUM,
MTOCTOSIHHO IOBBIIIATh CBOM
00pa3oBaTeNbHbIN U
KYJIbTYPHBIN YPOBEHb;

I1P607

CrocoOHOCTh U yMEHHUE
MPOBOJIUTH PACUETHI 110
XUMHUYECKUM (popmysam
YpaBHEHHUSIM XUMHYECKHX
peaKkuid C UCTI0JIb30BAHUEM
(bu3MUeCKUX BEIHYHUH,
XapaKTePU3YIOIINX
BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
MacCOBOH JOJIN
pacTBOPEHHOIO BELIECTBA,
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJINYECTBA

BCII[CCTBA;




I1P610

CnocoOHOCTh U YMEHHUE
c00JIt0/1aTh MpaBUIIa
HKOJIOTMYECKU
1eJIecoo0pa3zHoro
MOBE/ICHUA B OBITY U
TPYJIOBOM JCSTEIHHOCTH B
LEJISIX COXPAHEHUSI CBOETO
310POBbS U OKPYXKaroLen
Cpellbl; YUYUTHIBATh
ONACHOCTH BO3JICUCTBUA HA
PKUBbIE OpPraHU3MbI
ONpEACIEHHBIX BEUIECTB,
MOHUMAsl CMBICIT
MoKa3aTelisi IpeAeIbHON
JIOITYCTUMOU
KOHIICHTpALUU

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOAAX MTO3HAHUS
BEIIECTB U XUMHUYECKUX
SIBJICHUH 111 00yJarouuxcst
C OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

Tema 6.2.
HccinenoBanue
CBOMCTB PacTBOpPOB

JIPO3

CI10cOOHOCTE OBJIAZIETH
YMEHHEM HCIOJIb30BaTh
TOCTUKEHUSI COBPEMEHHOM
XUMHUYECKON HAYKU U
XUMHYECKHUX TEXHOJIOTHHA
17151 TIOBBIILICHUS
COOCTBEHHOTO
WHTEJIEKTYaIbHOTO
pa3BUTHS B BbIOpaHHOM
npodeccuoHaNbHOM
IeSATEIIbHOCTH;

Bomnpoce! u

JIPO4

Cnoco6HOCTH
MCII0JIb30BaTh JJOCTHXKECHUS
COBPEMEHHON XMMUYECKOMN
HAayKU U XUMHUYECKUX
TEXHOJIOTHH IS
MOBBIIIECHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU
npodeccuoHaNbHOMI
NesATeTbHOCTH

MPO02

CrocoOHOCTE BIIaJETh
HaBBIKAMHU y4eOHO-
HCCIIEN0BATEILCKON U
[MPOEKTHOW €SI TENBHOCTH,
HABbIKAMU pa3perieHUs
npobiem;

3a7aHus IS
cobecen0BaHUs
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Pedepar 3 (1.
5.2)

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




MPO7

CrocoOHOCTE BBIIBHUIaTh
HOBBIC HJIEH, ITPEJIaraTh
OPUTMHAJILHBIE TIOJIXOJIBI K
perieHus

I1P607

CriocoOHOCTh U YMEHHE
MPOBOAUTDH PACUEThI MO
XUMUYECKUM (OpMyIIaM U
YpaBHEHUSAM XUMHYECKUX
peaKuuid C UCI0JIb30BAHUEM
(bU3HYECKUX BEIINYHH,
XapaKTePU3YIOIINX
BEIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJMYECTBA
BEII[ECTBA; UCIIOJIb30BATh
CHCTEMHBIE XUMUYECKNE
3HAHUS I IPUHSITUS
pELICHUI B KOHKPETHBIX
PKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U
WX IPUMEHEHHEM

I1P609

CnocoOHOCTD
bopMHUpPOBATH YMEHUS
aQHAJTU3UPOBATh
XUMHYECKYIO
UH(OpMaLHIO,
MOJTy9aeMyI0 U3 pa3HbIX
MCTOYHUKOB(CpPE/ICTB
MaccoBO MH(poOpMaIuy,
ceTb VIHTEepHET U pyrue);

I1P610

CrocoOHOCTh U YMEHHE
cO0JII0/1aTh MpaBHIIa
HKOJIOTHUECKU
11eJ1eCo00pa3HOTo
MOBEJICHUS B OBITY U
TPYAOBOM AEATETLHOCTH B
LEJIIX COXPAHEHUS CBOETO
310pPOBBS M OKPYXkKarolen
CpEeIlbl; YIUTHIBATh
ONAaCHOCTH BO3JAECHCTBHS HA
PKUBBIE OPTaHU3MBbI
OTpeIeNIEHHBIX BEIECTB,
IIOHUMas CMBICJI
rokasareJsi peebHOM
TOITyCTUMOU
KOHLICHTPpAaL

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHATH 3HAHUS 00
OCHOBHBIX OTOCTYITHBIX
METOAAX TTO3HAHUS




BEIICCTB M XUMHUYECKUX
SIBIICHUH JIJIs1 00 y4aronuxcs
C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

Paznen 7. Xumus B ObITY U IPOU3B

OJICTBEHHOM JeSITEIIFHOCTH YeI0BEKa

Tema 7.1. Xumus B JIPO1
OBITY U
[MPOM3BOICTBEHHOMN
eITSIbHOCTU
yeJI0BEKA

CnocoOHOCTh U
c(hOpMUPOBAHHOCTh
YyBCTBA FOPJIOCTU U
YBa)KCHUSI K HICTOPUU U
TOCTH)KEHUSIM
OTEYECTBEHHOU
XUMHYECKON HAYKH;
XUMHUYECKH TPAMOTHOE
MOBEJICHHE B
MpoQeCCHOHAIBHON
NEeSITETILbHOCTH U B OBITY
npu 00paIIeHNN C
XHUMUYECKUMU
BEI[CCTBAMHU, MaTepHaIaMU
U TpoleccamMu

JIP02

CnocoOHOCTh ¥ TOTOBHOCTh
K MPOJAOHKCHUIO
00pa30oBaHUs U MOBBIIICHUS
KBaJIM(pUKALMY B
n30paHHON
poQeCCHOHAILHON
eATETbHOCTH U
00BEKTUBHOE OCO3HAHUE
POJI XUMUYECKUX
KOMIIETEHIINI B 3TOM

JIPO4

CnocoOHOCTh M TOTOBHOCTh
W CIIOCOOHOCTh K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU

MPO02

CnocoOHOCTh BIAJCTh
HaBbIKaMU y4eOHO-
HCCIIeI0-
HCCIIEN0BATEILCKON U
MPOCKTHOM JIeATEILHOCTH,
HaBBIKAMHU Pa3peIICHHSI
npobiem;

MP04

CnocoOHOCTh BIAJCTh
BHIa-MHU JEATEIHLHOCTH 110
[OJIyYEHHUIO HOBOTO 3HAHHMS,
€ro WHTEPIPETAIlHH,
nmpeoOpa3oBaHUIO U
HpI/IMCHeHI/IIO B pa3.HI/I‘-IHBIX
YUeOHBIX CUTYAIUSIX, B TOM

YHCJIC ITPU CO3JJaHUN

Bomnpoce! u
3alaHus JIIs
cobecenoBaHUs
(m. 5.1, Bompochl
1-8), Tema 7.1
Pedepar 6, 7 (1.
5.2)

Bomnpoce! Ha
cobecenoBanned3-

45( 6.3)




Y4EOHBIX U COLMATIbHBIX
[IPOEKTOB;

MPO5

CriocoOHOCTb U YMEHHE
MIEPECHOCHUTH 3HAHUS B
[03HABATEIBbHYIO U
NPaKTHYECKYIO 001aCTH
KU3HCACATCIIBHOCTH,
WHTErPUPOBATh 3HAHUS U3
Pa3HbIX NPCAMCTHBIX
oOnacreit

MPO08

CriocoOHOCTD BIaJIETh
HaBBIKAMU TTOTYYCHUS
nH(pOpMaLIUU U3
HUCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEITEHO
OCYILECTBIISATH TIOUCK,
aHaJIN3, CHCTEMATU3ALUIO U
WHTEPIPETAIHIO
WH(OPMALIUN PA3ITAIHBIX
BHJIOB U (hOopM
MIPEICTaBICHHUS

MP09

CrnocoOHOCTh BIAJCTh
pa3IMYHBIMH CITIOCOOaMU
OOILIEHHST U
B3aMMOJIEHCTBHS

MP12

CriocoOHOCTh OIICHUBATH
Ka4yeCTBO CBOETO BKJIaaa U
KQKOT0 y4aCTHUKA
KOMaH/bI B OOIIIHI
pE3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIIECTBIISATh
MMO3UTUBHOE
CTpaTeruuecKoe MOBeICHUE
B Pa3JIUYHBIX CUTYaIUsX,
MIPOSIBIISATH TBOPUIECTBO U
BOOOpakeHue, ObITH
WHALAATABHBIM

MP16

Cr1ocoOHOCTh MMOHUMATh
CBO€ SMOIMOHAIBHOE CO-
CTOSTHHE, BUJICTH
HaTpaBIICHUS pa3BUTHS
COOCTBEHHOI
AMOLIMOHAIIBHOM cepsl,
OBITh YBEPEHHBIM B ce0e;

MP17

CnocoOHOCTh K SMIIATHH,
BKJIFOUAOIIEH CITOCOOHOCTH
IIOHUMATh OMOIIMOHAJIBHOC
COCTOSTHUE JIPYTHX

MP18

CITOCOOHOCTH TPUHUMATh
ce0s1, TOHNMas CBOU




HEOCTAaTKU M JOCTOWHCTBA,
[PUHUMATh MOTHUBBI U
ApryMEHTHI IPYTUX JIIOCH
MIPH aHAJIM3E Pe3yJIbTaTOB
NesITeIbHOCTH, IPU3HABAThH
CBOE IIPABO U NIPABO APYIUX
JTFOJIeH Ha OIIMOKH,
pa3BHUBATH CITIOCOOHOCTH
MOHUMATh MU C TIO3UIUH
NPyroro 4enoBexa

I1P602

CUMBOJIMUYECKHH A3BIK
XUMUH, (PaKTOIOTHIEeCKHe
CBE/ICHUS O CBOMCTBAX,
COCTaBe, OJyUYEHUs U
6e3omacHomM
MCII0JIb30BaHUU
BAYKHEUILINX
HEOpPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B
OBITY U IIPAKTHYECKOMN
NesITeIbHOCTH YelIOBeKa

I1P606

CnocoOHOCTD U Bia/ieHUe
OCHOBHBIMH METOIaMH
HAYYHOTO ITO3HAHUS
BEIICCTB U XUMUYECKIX
SBIICHUH (HaOII0AeHHE,
U3MEpeHHE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P609

CrocoOHOCTh U YMEHHE
AQHAIN3UPOBATH
XUMUYECKYIO
WH(pOpMalLIHIO,
MOJy4aeMyI0 U3 pa3HbIX
VMCTOYHUKOB (CpEACTB
MaccoBOW MHGpopManuy,
ceTh VIHTEpHET U npyrue)

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOaX TTO3HAHUS
BEIIECTB M XUMHUYECKUX
SIBJICHUH JIJ11 00yJaronuxcst
C OrpaHMYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbSI

I1PG12

CriocoOHOCTB
MCII0JIb30BaTh pesbeHO
TOUYCYHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiinsa
TUIS 3aITMCH XUMUYECKUX
(bopMyI IS CIIenBIX U




CIIA00BUIAIIINX
00yJaroumxcs

3.2 Cpe)ICTBa, NMPUMCEHAECMBIC 1JISI OLICHKH YPOBHHA HpaKTquCKOﬁ MNHOATrOTOBKH

Kpatkoe
HanMMEHOBaHHE
paznena (MoJyJist)
/ TeMBI TIpeIMETa

Kon pesynbrara
o0ydeHus

Iloka3arenb oBIageHUS
pe3yabTaTaMu 00ydeHUS

HaunmenoBaunue o1ieHOYHOTO
CpEACTBA U MPEJICTABICHUE €T0 B
DOC

Texymmit
KOHTPOJIb

[IpomexxyTouHas
aTTecTanus

Pazzen 1. OcHOBEI

CTPOCHHA BCIICCTBA

Tema 1.1
[IpakTHueckoe
3anstue Ne 1

JIP02

CnocoO6HOCTh 0CO3HABATh
CBOU KOHCTHUTYIIHOHHBIC
MpaBa U 00sI3aHHOCTH,
YBa)KEHHE 3aKOHA M TIpa-
BOTOPsIIKA B HH(pOpMA-
IUOHHOM cepe

JIPO4

CrniocoGHOCTB
chopMHUpOBATH
HPABCTBECHHOE CO3HAHME,
PTUYECKOT0 MOBEICHUS C
MCITOJIb30BAHUEM
WH(POPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

MPO03

CnocoOHOCTh CTaBUTH U
(hopMynupoBaTh
COOCTBEHHBIE 33/1a4H B
o0OpazoBaTenbHON
NeSITeTIbHOCTH U
PKU3HCHHBIX CUTYAIUAX JUIs
pelieHus
WH(POPMAITMOHHBIX 33]1a4

I1P602

Cr1ocoOHOCTB BIaAETh
CHUCTEMON XHUMHYECKUX
3HaHUI, KOTOPast BKIIIOYACT:
OCHOBOITOJIATraroIINe
MOHATHI(XUMUYECKHIA
DJIEMEHT, aTOM,
DIEKTPOHHAS 000JI0UKa
atoma, s-, p-, -0-
DIEKTPOHHBIE OPOUTATIN
aTOMOB, HWOH, MOJICKYJIa,
BAJIEHTHOCTD,
DIIEKTPOOTPHUIIATESITLHOCTb,
CTEIEHb OKHUCIIEHNUS,
XUMHWYECKasl CBA3b

[IpakTrueckas
paboTa No
(n.5.4)

—

Pemenue 3agaun
2,20,29,30 (1 6.5)

Tema 1.2
[IpakTueckoe
sapstue No 2

JIPO1

Cnoco6HOCTH (OPMUPOBATH
YYBCTBO T'OPAOCTH U
YBa)KEHUS K UCTOPUU U
JOCTUXCHUAM
OTEYECTBEHHOM

[IpakTrueckas
pabota No2
(n.5.4)

Penrenue 3agauu
22,31, 32(m 6.5)




XMMHYECKON HAYKH;
XUMHUYCCKU I'PAMOTHOC
[OBEJICHHE B
podeccrnoHabHOM
NeSITeIIbHOCTH U B OBITY IIPH
oOpartieHuu ¢
XUMAYECKHMHU BEIIECTBAMH,
MaTeprallaMH U
poreccamu;

JIPO4

CnocoO6HOCTh U TOTOBHOCTD
K 00pa3oBaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUU BCEH YKU3HU;

MP04

CHocoOHOCTE OBJIAIETh
BHUIAMU IEITEILHOCTH 110
[OJIYYEHUIO HOBOTO 3HAHUS

MPO06

CnocoOGHOCTH
(dhopMUpOBaHHSI HAYIHOTO
THUIIA MBIIUICHUS

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHBIX JICUCTBHI C
y4€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)KgoT0
JJIeHA KOJIJICKTHBA,
[MPUHUMATD 1IN
COBMECTHOI JIeSITEIbHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATH JIEHCTBUS
o €€ JOCTHKCHUIO:
COCTAaBIIATH MJIaH JICHCTBUIA,
pacnpenenarTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThI

I1P603

CrocoOHOCTE BEISIBIISITD
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b N3YUECHHBIX
MOHSITHI

Paznen 2. Xumuyeckue peakuuu

Tema 2.1
[IpakTrueckoe
3ansTue Ne 3-4

JIP02

Cr1ocoOHOCThH ¥ TOTOBHOCTE
K ITPOIODKEHHIO
00pa3oBaHMs ¥ TOBBIIIECHUS
KBaTU(pUKAIIH B
n30paHHON
npodeccrnoHabHOM
NEATEILHOCTH U
00BEKTHBHOE OCO3HAHHE
POJTH XUMHUYECKUX

KOMIIETEHIIUN B 3TOM

[IpakTrueckas
pabora  Ne3-4
(n.5.4)

Pemrenue 3agauu
28, 33- 35 (m 6.5)




JIPO3

CrocoOHOCTh UCIOJIB30BATh
JOCTH>KEHHS COBPEMEHHOU
XUMHYECKON HAyKU U
XUMAYECKHX TEXHOJIOTHH
JUISL TTOBBILLICHUS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
podecCuoHAIBHON
NesITebHOCTH

JIPO4

CriocoOHOCTh ¥ TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[POTSKEHUU BCEH KU3HU

MP04

CnocoO6HOCTh BIIaJIETh
BUJIAMU JICATEIBHOCTH TI0
[OJIYYCHHUIO HOBOT'O 3HAHHMS,
€ro MHTEPIIPETAIIH,
MpeoOpa30BAHUIO U
[IPUMEHEHHIO B Pa3JINYHBIX
YUeOHBIX CHUTYaIUsX, B TOM
YKCIIC TP CO3/IaHUM
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB

MPO5

CriocoOHOCTh U YMEHHE
IICPCHOCUTL 3HAHHUA B
MO3HaBaTEIbHYIO U
MPaKTUYECKYIO 00JaCTH
KH3HEACSATEILHOCTH;
WHTCTPHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOnacrei

I1P605

CriocoOHOCTh U YMEHHE
YCTaHABIIMBATh
MPUHA/IICKHOCTD
N3YYICHHBIX
HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB K
onpeaenEéHHbBIM KllaccaM U
rpyIIaM COeAUHEHUN
XapaKTepU30BaTh UX COCTaB
1 BaKHEHIIINE CBOMCTBA;
OTIPEACTISATH BUIBI
XUMHYECKUX CBS3EH
(KoBaJIeHTHAas!, HOHHAS,
MeTaIn4ecKasi, BOJ0-
pO/Hast)), TUIIbI
KPUCTAUIMYECKUX PEIMIETOK
BEILIECTB;
KJ1acCU(PUITUPOBATH
XUMHYECKHE PEaKI[UU




I1P606

CrocoOHOCTE U BiIaJ€HUE
OCHOBHBIMHM METOJaMU
HAy4HOTO ITO3HAHHS
BEIIECTB U XUMHUYECKHX
sIBJICHUH (HaOJt01eHue,
W3MEpEHNE, SKCIIEPUMEHT,
MOJICIIMPOBAHNE)

I1P607

CriocoOHOCTh U yMEHHE
[IPOBOJUTH PACUETHI 10
XUMAYECKUM (OopMysIaM U
YPAaBHEHUSM XUMHYECKHUX
pEeaKUrii C HCIIOJIb30BAHUEM
(bu3MYeCKUX BEJITUYHUH,
XapaKTEepU3YIOIIHUX
BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00BEéMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3zoB, KOJU4ECTBA
BELIECTBA; UCIIOJIb30BATh
CUCTEMHBIE XUMUYECKUE
3HAHUS JUISl IPUHATHS
pEILICHN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMHU U
UX IPUMEHEHUEM

I1PG10

CriocoOHOCTh U yMEHUE
co0Jro1aTh MpaBuiia
HKOJIOTMYECKH
Le1ecO00pa3HOro
MMOBEJICHUS B OBITY U
TPYAOBOM IEATEIBLHOCTHU B
LIEJISIX COXPAHEHUs CBOETO
310POBBS U OKPYXKAIOLLEH
CpE€JIbl; YUUTHIBATh
OIACHOCTb BO3/IEHCTBHUS Ha
YKUBBbIE OpraHU3MbI
OIpEACIEHHBIX BEIIECTB,
[MOHMMas CMBICJT TOKa3aTeNs
[IpEACIIBHON JOIyCTUMON
KOHLIEHTpaLlUU

I1P611

CrocoOHOCTh U yMEHUE
[PUMEHSATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/JaX IIO3HAaHHUS BCIIECTB
U XUMUYECKUX SBICHUN IS
00yJaronuxcs ¢
OrpaHU4YCHHBIMHA
BO3MOYKHOCTSIMH 3/I0POBBSI

Tema 2.2
[IpakTueckoe
sapstue Ne 5

JIPO3

CnocoOHOCTD
HCITIOJIb30BATh JOCTHUKCHUA
COBPEMEHHON XMMUYECKOI

[IpakTueckas
pabota Ne5
(n.5.4)

Pemrenue 3agauu
26, 36( 1 6.5)




HAYKH U XUMAYECKUX
TEXHOJIOTHI IS
MOBBIIIECHHUS COOCTBEHHOI'O
WHTEIJIEKTYaJIbHOTO
pa3BUTHUS B BHIOpaHHOU
podeccrnoHabHOM

eI TeIILHOCTH

JIPO4

CriocoOHOCTh ¥ TOTOBHOCTH
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

JIPO8

CriocoOHOCTb OCO3HAHUS
LICHHOCTU Hay4YHOU
NEATEIIBHOCTH, FTOTOBHOCTD
OCYLIECTBIIATH IPOEKTHYIO
U UCCJIEJOBATEIIBCKYIO
NEATEIbHOCTD
VHIUBUAYAJIBHO U B IPYIIIE

MPO02

CnocoOHOCTh BIAAETh
HaBbIKaMU y4eOHO-
MCCIeA0BaTEeNIbCKON 1
[MPOEKTHOM JESTEIbHOCTH,
HaBbIKAMU Pa3PEILICHUS
pooem

MP09

CnocoOHOCTh BIIAJIETh
pa3IUYHBIMU CIIOCO0aMU
OOIIICHUS U
B3aMOJICHCTBHUS,
apryMEHTHPOBAHHO BECTH
TIAJIOT, YMETh CMSTYATh
KOH()JIMKTHBIC CUTYAIIHH,
Pa3BEPHYTO U JJIOTUYHO
W3J1araTh CBOK TOYKY
3pEHUsI C UCIIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocobHOCTh BHIOMPATh
TEMaTUKy U METOJIBI
COBMECTHBIX JICHCTBHUIL C
YIETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaXKI0TO
yJIeHa KOJIJIEKTHBA,
[PUHUMATD LIETTU
COBMECTHOH JIEATCILHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH JEHCTBUS
o €€ JOCTUIKCHUIO:
COCTaBJIAThH IUIAH JICHCTBHI,
pacrnpeiesnsaTh poJiu ¢
y4ETOM MHEHHI
Y4aCTHUKOB, 00CYX/1aTh




pe3yJIbTaThl COBMECTHOM
PaboThI

I1P608

CriocoOHOCTh U yMEHHE
[JIAHUPOBATh U BHITIOJIHATH
XUMUYECKUN dKCIIEPUMEHT
(npeBpareHus
OpPTraHUYECKUX BEUIECTB IpU
HarpeBaHuu, MOJy4YCHHE
STHJICHA U U3yYEHUE eTO
CBOICTB, KQUECTBCHHBIC
peaKiuy Ha ambIeTruIbl,
KpaxMall, yKCYCHYIO
KHCIIOTY; IeHaTypanus
OEJIKOB IIPU HarpeBaHUH,
[BETHBIE PEaKIIUU OEIIKOB;
MIPOBOJIUTH PEAKIIHH
HOHHOI0 0OMeHa,
OTIPEIENIATh CPeAy BOIHBIX
[PacTBOPOB, KaUe€CTBEHHBIE
peakiuu Ha cynbgar-,
KapOOHAT- U XJIOPHI-
AQHMOHBI, HA KATHOH
aMMOHHS;, pelIaTh
HKCIIEPUMEHTAIbHbIC
3aJa4u 110 TeMaM
«MeTamib» 1 «
HemeTtanmsi») B
COOTBETCTBHUH C TIPAaBUIAMHU
TEXHUKU 0€30I1aCHOCTHU MPHU
oOpareHuu , BEeIecTBaMu 1
1a0opaTOPHBIM
o0opyI0oBaHUEM;
[PEJICTABIATH PE3YIbTATHI
XUMHAYECKOTO
HKCIIEpUMEHTa B popme
3aIMCU YPaBHEHU
COOTBETCTBYIOILINX PEaKLUit
1 (OPMYITHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pe3yIbTaToB

[1P609

CrocoOHOCTh U yMEHHE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIHIO,
[10JIy4aeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpECTB
MaccoBOM nH(popmanuy,
ceTb MHTEpHET U Apyrue)

Pasnen 3.CTpoeHue u CBOIICTBAa HEOPTraHUYECKHUX BelleCTB

Tema 3.1
[IpakTHueckoe
3aHsaTue Ne 6

JIP02

CnocoOHOCTh U TOTOBHOCTh
K ITPOJIOJKEHHIO
00pa30BaHUs U MOBBIIICHUS
KBaTM(UKAITIN B

[IpakTrueckas
pabota No
(n.5.4)

6

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




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

JIPO8

CrocoOHOCTh U OCO3HAHUE
[IECHHOCTH HAay4YHOM
eITEILHOCTH, TOTOBHOCTE
OCYIIECTBIISITH MPOEKTHYIO
W UCCIIEA0BATEIIbCKYIO
TeSITEILHOCTD
WHIUBUAYAIBHO U B TPYIIE

MPO08

CnocoOHOCTh BIAACTh
HABBIKAMU TIOJTYyYCHHS
nHpOpMauK U3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENTLHO
OCYIIECTBIISITH TIOUCK,
aHaJIU3, CUCTEMATH3AIUIO U
WHTEPIPETAIIIO
nH(OPMALIUY PA3IUYHBIX
BHJIOB U (hopm
[peICTaBICHUS

MP09

CnocoOHOCTh BIIAJIETh
pa3IUYHBIMU CIIOCO0aAMU
OOIIICHUS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TTMaJIoT, YMETh CMSATYaTh
KOH()JIMKTHBIC CUTYAIIHH,
Pa3BEPHYTO U JJIOTUYHO
W3J1araTh CBO TOYKY
3pEHUsI C UCIIOTb30BAaHHEM
SI3BIKOBBIX CPEJICTB

I1P602

CriocoOHOCTH U BiaJiIeHuE
CUCTEMON XMMHUYECKUX
3HaAHUU, KOTOpasl BKJIKOYAET:
OCHOBOIIOJIararoIme
MOHATHUS(XUMHUECKUI
DJIEMEHT, aToM,
DIIEKTPOHHAS 000JI0YKa
aToMma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATIN
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD,
PIIEKTPOOTPHULATEIBHOCTD,
CTETeHb OKUCJICHHUS,
XUMHUYECKasl CBSA3b, MOJIb,
MOJIIpHas Macca,
MOJISIPHBIN 00BEM,
YTJIEPOIAHBIN CKEJIET,




(hyHKIIMOHATEHAS TPYIITIA,
pajuKan, u30Mepus,
FOMOJIOTUYECKH A,
FOMOJIOTH, YTJIEBOJOPOIbI,
KUCJIOPOJI- U
a30TcojepKallne
COETMHEHMS, OMOIOTUYECKU
AKTUBHBIC
BelecTBa(yriaeBOIbl, JKUPBI,
OenKku), MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO,
BBHICOKOMOJIEKYJISIPHBIE
COEIMHEHMUS,
KPUCTaJUIMYECKasl PELICTKA,
TUIBl XUMHYECKUX PEaKLIUi
(OKHMCITUTEINBHO -
BOCCTaHOBUTEJIBHBIE, K30~
Y SHJOTEPMUUYECKHE ,
peaKIMi HOHHOTO 0OMEHa),
PacTBOP, PICKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
DIEKTOPOIUTHYECKAS

U CCOIAUsl, OKUCIUTEb,
BOCCTaHOBUTEIb, CKOPOCTh
XUMUYECKON peaKuu
XUMHUYECKOE PaBHOBECHE),
TEOPUU U 3aKOHBI(TEOPHs
XUMUYECKOTO CTPOCHHUSI
OpPraHWYECKUX BEIIECTB A,
M, bytneposa, Teopus
SAEKTPOJIUTUYECKON
TUCCOITHAITNH,
rnepuoanueckui 3akoH .M.
Menneneen, 3aKOH
COXPaHEHHUS MACCHhI),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUU A3BIK
XUMHH, (DaKTOIOrHYeCcKHe
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyUYCHUS U
6e30macHOM
WCIIOTh30BaHUN
BAKHENIUX
HEOPraHUYECKUX U
OpPTaHUYECKUX BEIIECTB B
OBITY U TIPAKTHUECKOM

e TeTLHOCTH YeTIOBEKa

I1P603

CnocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTEPHBIE
[IPU3HAKH U B3aUMOCBS3b
V3y4YEHHBIX IIOHATHH,

IIPUMCHSTH




COOTBETCTBYIOIINE ITIOHATHS
[IpY ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB U
VX NPEBPALLEHUN; BBISBIATD
B3aUMOCBS3b XUMUYECKUX
3HAHWUU C TIOHATUSAMU U
[IPEACTABICHUAMU APYIUX
€CTECTBEHHOHAYYHBIX
[IpEIMETOB

I1P604

CrocoOHOCTh U yMEHUE
HCII0JIb30BaTh
HaUMEHOBAHUS XUMUYECKUX
COCIMHEHU I
MEXyHapOAHOTO COI03a
TEOPETUYECKOUN U
[PUKJIATHON XUMUHU U
TPUBUAJILHBIC HA3BAHUS
BAKHEHILIUX
BELIECTB(3TUJIEH, allETHIIEH,
rIMIEpUH, (EHOT,
(bopmanbaerua, yKCycHas
KHUCJIOTA, TJIMLUH, YyTapHbIA
ras, YIJICKUCIIbIN ra3,
aMMUaK, raiiéHHasl U3BECTb,
HeraméHas U3BeCTh,
MUTHEBAs COJIA U IPYTHX),
COCTaBJIATh (OPMYJIBI
HEOPraHUYECKUX U
OpraHUYEeCKHUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX
peakiuii, O0BSICHATh UX
CMBICIT; IOATBEPKAATh
XapaKTEepPHbIE XUMHUYECKHE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMH
PKCIIEPUMEHTaMH U
3aIUCsIMU YpPaBHEHUIN
peakuuii

I1P609

CriocoObHOCTh U YMEHHE
aHAJIM3UPOBAThH
XHUMHUYECKYI0 HH(OpMaIuIo,
MOTy4aeMyI0 U3 Pa3HBIX
WMCTOYHHKOB (CPEICTB
MaccoBoi nH(popMalu,
cets MHTEpHET U OpyrHe)

Tema 3.2
[IpakTueckoe
sapstue No 7

JIP02

CriocoOHOCTB K
[TPOIOJIKCHHIO
00pa3oBaHMS ¥ IMTOBBIMICHUS
KBaTU(DUKAITIY B
n30paHHOMN
npodeccrnoHabHOM

[IpakTrueckas
paboTa No7
(n.5.4)

Penrenue 3agauu
9,39,40 (1 6.5.)




eITEIbHOCTH U
00BEKTHBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM;

JIPO3

CrnocoGHOCTh yMETH
MCIIOJIb30BaTh JOCTHKCHUS
COBPEMEHHON XUMUYECKOMN
HayKH 1 XUMHUYECKHX
TEXHOJIOTUM JJIs
MOBBIIICHUSI COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
podeccnoHanbHOM

e TeIbHOCTH;

JIP0O4

CnocoOGHOCTh U TOTOBHOCTH
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

JIPOS

CriocoOHOCTb U OCO3HAHUE
LICHHOCTU Hay4YHOU
NEATEIIBHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
U UCCIIEJOBATEIIBCKYIO
NEATEIbHOCTh
VHUBHUYaJIbHO U B IPYIIIE

MPO03

CIIOCOOHOCTH U TOTOBHOCTE
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOO0B peHIeHI/H[
MPaKTUYECKUX 3314,
HpI/IMeHeHI/IIO pa3J'H/I‘-IHI)IX
METOI0B IMO3HAHUS

MPO06

CnocoOHOCTh BIIAJIETh
Hay4YHBIM THUIIOM
MBIIIJIEHUS, BIAJIETh
Hay4HOW TEPMUHOJIOTHEH,
KJTFOUEBBIMH MOHATUIMH U
METOIaMH

MPO7

CrocoOHOCTE BBIIBUTATH
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXOJTBI U
pelieHus

I1P603

CnocoGHocTh (hopmupo-
BaTh yYMEHUS BBISBIIATH
XapaKTepHbIC TIPU3HAKU H
B3aMMOCBSI3b H3yYEHHBIX
MOHSTUI

I1P604

CnocoOHOCTh U YMEHHUE
MCIIOJIb30BaTh
HAaUMEHOBAHMSI XUMHUYECKHUX
COEAMHEHHI

MEXTyHApPOIHOTO COI03a




IUPAC, noareepxaarb
XapaKTEepHbIE XUMHUYECKUE
CBOMCTBA BEIICCTB
COOTBETCTBYIOIINUMH
SKCIIEPUMEHTaMHU U
3aIUCSIMU YPaBHEHUHN
peakuuii

I1P606

CrocoOHOCTB U BIIAJICHUE
OCHOBHBIMHU ME€TOAaMHN
HAYYHOT'O TIO3HAHUS
BEIIECTB M XUMHUYECKIX
SBIICHUI (HaOMI0/IeHHE,
W3MEPEHUE, SKCIICPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CrniocobHOCTB (hopMUpO-
BaTh YMCHHEC aHAJU3U-
POBaTh XUMHUYECKYIO
nH(pOpMaIHIo

Tema 3.3
[IpakTHueckoe
sapsaTe Ne 8

JIPO3

CHOCOOHOCTh MCIOJIB30BATh
JIOCTH>)KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHYECKHUX TEXHOJIOTUI
U151 TIOBBIILICHHSI
COOCTBEHHOTO
NHTEJUIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM
e TeIbHOCTH

JIPO7

CnocoOHOCTh M
COBEpILICHCTBOBAHUE
SI3LIKOBOM 1 UMTATEILCKOM
KYyJbTYPbI KaK CPeACTBA
B3aUMOJICVCTBUS MEXKITY
JTFObMHU U TIO3HAHUS MUpa

[IpaxkTrueckas

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOSITENTbHO
(dbopMynupoBath 1
aKTyalIu3HpOBaTh
npoOJieMy, pacCMaTpUBaTh
€€ BCECTOPOHHE,
OTIPENIENIATH IeTTH
NesITeIbHOCTH, 3371aBaTh
MapaMeTpbl U KPUTEPUU UX
TOCTHKEHUSI, BHOCUTh
KOPPEKTHBHI B
NesITeIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTaTOB
LIeJIIM, OLICHUBATh PUCKU
[OCIIEACTBHI 1€ATETHbHOCTH

paboTta Nog
(m.5.4)

MPO3

COCOOHOCTH Y TOTOBHOCTh
K CAMOCTOSITCIIbHOMY

Pemnrenue 3agauu
41,42 (1 6.5)




[MOMCKY METOJIOB PELICHHS
[MPaKTUYECKUX 3a/1a4,
[IPUMEHEHHIO Pa3TUYHbBIX
METOJ0B MO3HAHUS

I1P605

CriocoOHOCTh U yMEHHE
yCTaHaBJIMBAaTh
[IPUHA/JIEKHOCTD
M3y4YEHHBIX
HEOPraHUUYECKUX U
OpPraHUYECKUX BEILECTB K
onpee’aEHHbIM KJ1accaM U
rpyIIIaM COCAUHEHUN
XapaKTEpPU30BaTh UX COCTAB
1 Ba)KHEHIIIME CBOMCTBA,
ONPENENATh BUJIbI
XAMHYECKUX CBS3EH
(xoBaJIeHTHAas!, HOHHAS,
MeTajlIn4ecKast,
BOJIOPOHA)), THITBI
KPUCTAJUIMYECKUX PELIETOK
BEILIECTB;
KJIaCCU(ULIMPOBATh
XUMUYECKHUE PEaKLINU

I1P608

CrocoOHOCTh U yMEHUE
[JIAHUPOBATH U BBITIOTHATH
XUMHYECKUI SKCIIEPUMEHT
(npeBpartteHus
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHWH, TIOJTYICHHE
STHJICHA U U3yYEHUE €TO
CBOMCTB, KQUECTBCHHBIC
peaKkiyy Ha almbIeTUuIbl,
KpaxMaJl, YKCyCHYIO
KHCIIOTY; I€HATypalus
OeNIKOB IIPU HarpeBaHUH,
[[BETHBIC PEAKIIUU OCIIKOB;
MTPOBOIUTH PEAKIINN
HOHHOTO 0OMEHa,
OTIPECIIATH CPEy BOAHBIX
[PacTBOPOB, KAUeCTBEHHBIE
peakuuu Ha cynbdat-,
KapOOHAT- M XJIOPH]I-
AHUOHBI, Ha KAaTHOH
aMMOHHS;, pelIaTh
PKCIIEPUMECHTAITLHBIC
3a/1a4d 110 TeMaM
«MeTambl» U «
Hemeranis») B
COOTBETCTBUU C IIPABUIAMH
TEXHUKU 0€30IIaCHOCTHU MPU
oOparieHuu , BeIecTBaMu 1

1abopaTOPHBIM




o0opyIoBaHUEM;
MPEICTABIATH PE3YIbTATHI
XUMUYECKOTO
DKCIIEpUMEHTa B (hopme
3aIMCH YpaBHEHUH
COOTBETCTBYIOIIMX PEAKLIUN
1 (GOPMYIHPOBATH BBIBObBI
Ha OCHOBE 3TUX
pe3yIbTaTOB

I1P609

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

Pasnen 4. CtpoeHue u cBOICTBA OPraHUYECKUX BEIIECTB

Tema 4.1
[IpakTueckoe
3anstue Ne 9

JIPO1

Cnoco6HOCTH
chopMUPOBATH YYBCTBO
TOpAOCTHU U YBAXKCHUS K
HMCTOPUU U IOCTHKEHUSIM
OTEYECTBEHHOMN
XUMHYECKON HAYKH;
XUMHWYCCKU I'PAMOTHOC
[MOBE/ICHHE B
po¢ecCuoHaATbHON
NEeSTeNbHOCTH U B OBITY MIPU
oOparieHuu ¢
XUMHYECKUMHU BELIECTBAMH,
MaTepHuaJaMH |
poliieccaMu

JIPO3

Cr1ocoOHOCTh UCHOJIL30BaTh
TTOCTHKEHUS] COBPEMEHHON
XUMUYECKON HAyKU U
XUMHYECKUX TEXHOJIOTHH
1715 TTOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
Pa3BUTHUS B BEHIOPAHHOM
po¢ecCuoOHATBHON
NeATeIIbHOCTH

JIPO7

CnocoOHOCTh U
COBEpIICHCTBOBAHUE
SI3LIKOBOM 1 YMTATEILCKOM
KyJbTYpbI KaK CPEACTBA
B3aUMOJICVCTBUS MEXKITY
JTFOAbMHU U TIO3HAHUS MUpa

MPO3

COCOOHOCTH Y TOTOBHOCTh
K CAMOCTOSITCIIbHOMY
HOI/ICKy METOOJ0B pemeHmI

IMPAKTUYCCKHX 3a/1a4,

[IpakTrueckas
paboTta Ne9
(n.5.4)

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




IIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MPO06

CniocoOHOCTb BIAAEThH
Hay4YHBIM TUIIOM
MBIIICHHUS], BJIaJICTh
HAy4YHOU TEPMUHOJIOTUEH,

MP11

CrniocoOHOCTH BHIOMpATH
TEMaTUKY U METOJIbl
COBMECTHBIX JCHCTBUI C
y4EéTOM OOIIUX UHTEPECOB U
BO3MO>XHOCTEM KaXXKJ0TO
4JieHa KOJIJIEKTUBA,
[MPUHUMATD LIETTU
COBMECTHOM JESATEIbHOCTH,
OpraHU30BBIBATH U
KOOPJMHUPOBATH ACHCTBUS
10 €€ TOCTHKEHUIO:
COCTaBJIATH IJIaH JEHCTBUH,
pacrpeiesnsaTh poJiu ¢
y4€TOM MHEHUM
YYaCTHHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThI

MP13

CriocoOHOCTh
CaMOCTOSTEIIBHO
OCYIIECTBIISTh
M03HABATEIbHYIO
NIEATENHHOCTD, BBISIBIISATE
MpOOJIEeMbI, CTAaBUTh U
(hopMynupoBaTh
COOCTBEHHBIE 3aJ]a4U B
o0OpazoBaTenbHON
NEeATeIbHOCTH U
YKU3HEHHBIX CHTYAIHX,
CaMOCTOSTEIIBEHO
COCTaBJIATH TUIAH PEIICHUS
MPOOJIEMBI C YIETOM
MMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH 1
[PEIIIOYTEHHUI

MP14

CrnocoGHOCTh
(dbopmMHupoBaHUs U
[TPOSIBJICHUS ITUPOKON
SPYAMLIMH B pa3HbIX
00J1acTsIX 3HaHUM,
[TOCTOSIHHO ITOBBIIIATh CBOU
o0pasoBaTenbHBIN U
KYJIbTYPHBIN YPOBEHb

I1P602

CnocoOHOCTh U BJIaJCHUE
CUCTEMON XUMHUYECKUX




3HAHUM, KOTOpasi BKJIIFOYAET
OCHOBOIIOJIAT a0 IINE
[MOHSATHUSA: YTJIEPOIHBII
ckener, GyHKIMOHATbHAS
rpyIIa, pajauKan,
W30MEPUsL, TOMOJIOTUYECKUI
s, TOMOJIOTH,
YTII€BOJOPOAbI, KUCIOPOI-
1 a30TCOAEpIKaALINE
CcOeUHEHHS, OMOIOTNUECKHU
AKTHBHBIE
BellecTBa(yrJIeBO/Ibl, JKUPHI,
OCJIK1 ), MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BE€HO U JIp.
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS; TEOPUU U
3aKOHBI(TEOPHUS
XUMUYECKOTO CTPOCHHUSI
OpPraHUYECKUX BELIECTB A,
M, bytneposa, Teopus
PIEKTPOJIUTUYECKON
TUCCOITHAIIUH,
nepuognyueckuii 3akon J[. 1.
MeHeneeB u Jp.)

I1P603

CriocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTEPHbIE
[IPU3HAKH U B3aHMOCBS3b
M3y4YEHHBIX ITOHATHH,
[IPUMEHSITh
COOTBETCTBYIOIINE TTOHATHS
[IPY OIIMCAaHUM CTPOEHUS U
CBOMCTB HEOPTraHWYECKHUX U
OpPraHMYECKUX BEILECTB U
WX MpEeBpallleHul; BBISIBIATh
B3alMOCBSI3b XUMHUECKUX
3HAHUU C MOHATUAMH U
[IPEICTABICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX
[IPEIMETOB

I1P604

CriocoObHOCTh U YMEHHE
MCII0JIb30BATh
HAaUMEHOBAHMSI XUMHUYECKHUX
COCTUHEHUN
MEX1YHapOAHOIO COI03a
TEOPETUYECKOUN 1
[IPUKJIAJHON XUMUU U
TpUBHAJIbHbIE Ha3BaHUS
BAKHEUIIINX OPraHUYECKUX
Y HCOPTaHUYECKUX
BELIECTB; COCTABIIATh

dhopmynbl, ypaBHEHUS




XUMHYECKUX PEAKIUH,
OOBSACHATH UX CMBICII,

I1P611

CriocoOHOCTh U yMEHHE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/ax MO3HAHMS BEUICCTB
1 XUMUYECKUX SBICHUN /IS
o0ydJaronumxcs ¢
OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbBSI

I1P612

CriocoOHOCTh U yMEHHE
HCII0JIb30BaTh PelbeHO
TOYCUHYIO CUCTEMY
o6o3nauenuii JI. bpaitns
TS 3aMTUCH XUMUYECKUX
(dhopMyI AJIs CENbIX U
C1a00BUIAIINX
oOyJaromuxcs

Tema 4.2
[IpakTHueckoe
sangarue Ne 10-12

JIP02

Cr1ocoOHOCThH ¥ TOTOBHOCTE
K IPOJIOJKEHHTIO
00pa3oBaHMs U MOBBIIICHUS
KBaTH(DUKAITIY B
n30paHHOMN
podeccnoHaTbHOM
NEeATeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
PO XUMUYECKUX
KOMIIETEHITUM B 3TOM

JIPO4

CnocoOHOCTh U TOTOBHOCTh
K 00pa3oBaHUIO U
camMo00pazoBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU

JIPOS

CnocoOHOCTb K
c(OpMHPOBAHHOM
DKOJIOTUYECKON KYJIbTYpHI,
MOHUMAaHHUE BIUSHUS
COITMATEHO-YKOHOMHYECKUX
[TPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COIIUATILHON
Cpenbl, 0CO3HAHHE
rI00aTBPHOTO XapakTepa
HKOJIOTUYECKUX MPOodIeM

[IpaxkTHueckue
paboTer Nel(-12
(n.5.4)

MPO02

CnocoOHOCTh BIAACTh
HaBBIKAMU y4eOHO-
HCCIIEIOBATEILCKON 1
[POEKTHOM JICATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
pobem

MPO3

CnocoOHOCTE ¥ TOTOBHOCTh
K CAMOCTOSITCIIbHOMY
HOI/ICKy METOOJ0B pemeHmI

Pemenne 3agaun 1
(m.6.5)

Pemenne 3agaun
1,7,8,13-19,23, 47,
48(1 6.5.)




IMPAKTUYCCKHUX 3a71a4,
IIPUMCHCHUIO PA3JIMYHBIX
METOJ0B ITO3HAHUA

MPO7

CrocoOHOCTb BBIABUTATH
HOBBIC HUJIEH, IPEJIaraTh
OpUTMHAJIbHBIE TOAXOIbI U
peLIeHUs

MP13

CriocoOHOCTh
CaMOCTOSTEILHO
OCYIIECTBIISATh
[M03HABATEIHHYIO
1eITEeJIbHOCTD, BEISIBIISTH
MPOOJIEMBI, CTABUTH U
(dhopMynupoBath
COOCTBEHHBLIC 3aa4H B
o0OpasoBarenbHON
NEATEIbHOCTH U
PKU3HEHHBIX CUTYaIHsIX,
CaMOCTOSTEIHHO
COCTABJISITh TUTAH PEIICHUS
MpOoOJIEMBI C YIETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH 1
MPEIOYTEHHUI

MP15

CriocoOHOCTh U yMEHUE
7aBaTh OLIEHKY HOBBIM
CUTyallusaM, BHOCUTH
KOPPEKTHBBHI B
JNCATCIIbHOCTDh, OIICHUBATDH
COOTBETCTBHE PE3YJIbTATOB
[EeIIM

I1P601

CnocoOHOCTh
chopMupoBaTh
[peICTaBICHHUS: O
XUMHYIECKOH
COCTaBJISOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPa, POIU
XAMHH B ITO3HAHUHN SIBJICHUN
MPUPOIBI, B POPMUPOBAHUU
MBIIIICHUS B KYJTbTYPBI
JIMYHOCTH, e
(YHKIIMOHATIEHOM
rPaMOTHOCTH,
HE0OXO0IMMOM [T perIeHUs
MPAKTUYECKUX 337249 U
YKOJIOTHYECKHU
000CHOBAHHOI'O OTHOILICHHS
K CBOEMY 3JI0POBBIO U
[PUPOIHOM Cpee




I1P606

CrocoOHOCTB K BIIAIEHUIO
OCHOBHBIMHM METOJaMU
HAy4HOTO ITO3HAHHS
BEIIECTB U XUMHUYECKHX
sIBJICHUH (HaOJt01eHue,
W3MEpEHNE, SKCIIEPUMEHT,
MOJICIIMPOBAHNE)

I1P608

CriocoOHOCTh U yMEHHE
[UTAHUPOBATH U BBITOJIHATH
XUMUYECKUN dKCIIEPUMEHT
(npeBpareHus
OpPTraHUYECKUX BEUIECTB IpU
HarpeBaHUU, OJIy4YeHHUE
STHJIEHA U U3YyYEHUE €T0
CBOWCTB, KAUECTBEHHbBIE
pEeaKIiy Ha aJIbICTHIBL,
KpaxMaJl, YKCYCHYIO
KHCJIOTY; IeHaTypanus
O€JIKOB NP HarpeBaHUH,
[IBETHBIC PEAKIIUU OCITKOB;
[IPOBOJIUTH PEAKIMU
HOHHOTO OOMeEHa,
OIIpEeNIeNIATh CPeay BOAHBIX
[pacTBOpPOB, KAaUE€CTBEHHBIE
peakiuu Ha cyibgar-,
KapOOHAT- U XJIOPH]I-
aHMOHBI, Ha KATHOH
aMMOHWSI; peIaTh
HKCIIEpUMEHTAIbHbIE
3a/1a4M 110 TEMaM
«MeTamibl» 1 «
Hemertanmbi») B
COOTBETCTBUH C IPaBUIAMU
TEXHUKH 0€30I1aCHOCTH IpHU
o0pallleHnH , BEIIeCTBaMH U
1abopaTopHBIM
000pynoBaHUEM;
MPECTABISATH PE3YIbTATHI
XUMUYECKOTO
DKCIIepUMeHTa B (hopme
3aMuCcH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIHI
1 (GOPMYITUPOBATH BHIBOIBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoObHOCTh U YMEHHE
aHAJTN3UPOBATh
XUMHYECKYI0 HH(OPMAIIUIO,
[MOJIy4aeMyI0 U3 Pa3HbIX
WCTOYHUKOB (CPE/ICTB
MaccoBOH nH(pOpMaIuy,
ceTb MHTEpHET U Apyrue)




I1P610

CnocoOHOCTh U YMEHHE
CoOIOAaTh MpaBuiIa
HKOJIOTHYECKU
11e1ecoo0pa3Horo
[MOBEICHUS B OBITY U
TPYJIOBOH JESITEIILHOCTU B
L[EJISIX COXPAHEHUS CBOETO
30POBBS U OKPYXKAIOIIEH
Cpellbl; YYUTHIBATh
ONACHOCTbH BO3/JCHCTBUS HA
YKUBBIE OpraHU3MbI
ONpeACIEHHBIX BELIECTB,
[MOHMMas CMBICIT TOKa3aTeNs
[peIeIbHON TONYCTUMON
KOHLIEHTPALIUU

I1P611

CriocoOHOCTh U yMEHUE
[IPUMEHSTh 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX IT03HAHUS BEIIECTB
1 XUMHYECKHX SIBJICHUN IS
oOyuaromuxcs ¢
OTpaHUYCHHBIMU
BO3MOYXHOCTSIMH 37I0POBbSI

I1P612

CrocoOHOCTh U yMEHUE
WCTIOIB30BATh pelbeHO
TOUCYHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TUTSE 3aITHCH XMMHYECKHUX
dhopmyn 11 CIENbIX U
CI1a0OBHIAIIUX
00yJaronmxcst

Tema 4.3
[IpakTueckoe
3ansTue Ne 13

JIPO1

CriocoOHOCTh
chopMUPOBATh YYBCTBO
FOp}IOCTI/I nu yBa)KCHI/ISI K
VCTOPUU U IOCTHKEHUSIM
OTECYCCTBCHHOM
XUMHUYECKON HAYKH;
XUMHUYCCKU FpaMOTHoe
[MOBEICHHUE B
po¢ecCuoOHATBHON
NEeSTeNbHOCTH U B OBITY IIPU
oOparieHuu ¢
XAMHUYECKAMU BEIECTBAMH,
MaTepuaaamMu i
poreccaMu

JIP02

Cr1ocoOHOCTh ¥ TOTOBHOCTE
K MPOJIOJKEHHTIO
00pa3oBaHMS ¥ MTOBBIIICHUS
KBaTU(DUKAITIY B
n30paHHOMN
npodeccrnoHabHOM
NEATEILHOCTH U

[IpakTrueckas

pabota
(m.5.4)

Nel3

Pemenue 3amaun
45,46 (6.5.)




00BEKTUBHOE OCO3HAHUE
pOHI/I XUMHUYCCKHUX
KOMIIETEHI[MHA B 3TOM

JIPO3

CriocoOHOCTE
KCIIOJIB30BATh JOCTHIKCHUS
COBPEMEHHON XMMHUYECKOM
HAyKU 1 XUMHUYECKUX
TEXHOJIOTUH I
[MOBBIILICHUSI COOCTBEHHOT'O
WHTEJUIEKTYaIbHOTO
pa3BUTHUS B BHIOpaHHOU
podeccrnoHabHOM
eITEeIbHOCTU

MPO1

CnocoOHOCTh U yMEHUE
CaMOCTOATEIIEHO
(dbopMynupoBath u
AKTYaJIM3UPOBATH
poOyieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
ONPEEHATh UEIH
NeATEIbHOCTH, 3a7aBaTh
rapaMeTpbl U KPUTEPUU UX
JOCTHIXXCHUSA, BHOCUTD
KOPPEKTUBBI B
JNCATCIIbHOCTh, OIICHUBATDH
COOTBETCTBUE PE3YIIBTATOB
[I€JIIM, OLIEHUBAaTh PUCKHU
[MOCIIEACTBUM AEATEIBHOCTH

MPO3

CnocoOHOCTB K
CaMOCTOSITEIILHOMY TTOWCKY
METOJIOB PEIICHHUS
MPAKTUICCKHUX 33]1a4,
MPUMEHEHHIO PA3TUYHBIX
Croco0O0B pacro3HaBaHUS
OpPraHMYECKUX BEIIECTB Ha
MIpUMepe aJIbJICTHJIOB,
CIIUPTOB, YTIEBOJOB,
YKCYCHOM KHCIIOTBI, O€JIKa 1
T.1.) C UCTIOJIh30BAaHUEM UX
(hbUBUKO-XUMHUIECKUX
CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIUM.

MP04

CrocoOHOCTh OBITAJIETh
BUIAMU JESTEIBHOCTH TI0
MOJTYYCHHUIO HOBOTO 3HAHMS,
€r0 MHTEPITPETAIIH,
MpeoOpa3o0BaHUIO U
PUMECHEHHIO B PA3IMYHBIX
yueOHBIX CHUTYAIUsX, B TOM
YHCIIe TIPH CO3IaHUU
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB




MPO5

CnocoOHOCTh U YMEHHE
IICPCHOCUTL 3HAHHUA B
M03HABATEIIBHYIO U
MPAKTUYECKYIO 00JIACTH
KU3HEIESTSIILHOCTH,
HHTCTPHUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX
obmacreit

MPO7

CrocoOHOCTE BBIJIBUTaTh
HOBBIC UJICH, TTPEIJIaraTh
OPUTHHAJILHBIC TTOIXO/IbI U
pelIeHus

MPO08

CriocoOHOCTh OBNIAJIETh
HABBIKAMU TIOJTYYCHUS
nHbOpMaINU 13
MCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIECTBIISATH TIOUCK,
aHaJIN3, CUCTEMATH3AIUI0 1
WHTEPIPETAIHIO
WH()OPMALIUN PA3ITAIHBIX
BHJIOB U (hopm
[PEICTABICHUS

MP13

CriocoOHOCTh
CaMOCTOSTEIIBHO
OCYIIECTBIISTh
M03HABATEIbHYIO
NIEATENHHOCTD, BBISIBIISATE
MpOOJIEeMbI, CTAaBUTh U
(hopMynupoBaTh
COOCTBEHHBIE 3aJ]a4U B
o0OpazoBaTenbHON
NEeATeIbHOCTH U
YKU3HEHHBIX CHTYAIHX,
CaMOCTOSTEIIBEHO
COCTaBJIATH TUIAH PEIICHUS
MPOOJIEMBI C YIETOM
MMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH 1
[PEIIIOYTEHHUI

MP14

CrnocoGHOCTh
(dbopmMHupoBaHUs U
[TPOSIBJICHUS ITUPOKON
SPYAMLIMH B pa3HbIX
00J1acTsaX 3HAHUH,
[TOCTOSIHHO ITOBBIIIATh CBOU
o0pasoBaTenbHBIN U
KYJIbTYPHBIN YPOBEHb

I1P601

CriocoGHOCTh
chopMHUpOBaTH




MPEACTABJICHUS: O
XHUMHYICCKOMN
COCTABJISIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XMMHH B TIO3HAHUU SIBJICHUN
MPUPOJIbI, B POPMHUPOBAHUH
MBIIIICHUS U KYJIbTYpPbI
JIMYHOCTH, €€
(GyHKIMOHATBHON
rPaMOTHOCTH,
HEOOXOAUMOM ISl PEeLICHUs
MPAaKTUYECKHUX 3a/1a4 U
PKOJIOTHYCCKH
000CHOBAaHHOT'O OTHOILICHMS
K CBOEMY 3JI0POBBIO U
MPUPOJIHON cpelie

I1P607

CrniocoGHOCTh
chopMHUpPOBATH
MPEACTABJICHUS: O
XUMHUYECKON
COCTABJISIFOLIEN
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIH
XUMHH B IO3HAHUU SIBJICHUIA
[PUPO/bI, B POPMUPOBAHUU
MBIIIJICHUS U KYJIbTYPBI
JIMYHOCTH, €€
(GyHKIMOHATIBHON
TPaMOTHOCTH,
HE0OXOIMMOM ISl peIIeHUs
MPaKTUYECKUX 33/1a4 U
SKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS
K CBOEMY 3/I0POBBIO U
[IPUPOJIHOM cpeJie

[1P609

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

I1P611

CriocoObHOCTh U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/IaX TO3HAHHMS BEIIECTB
Y XUMUYECKUX SBICHHUM JIJIsI
00ydJaronuxcs ¢
OrpaHMYCHHBIMH
BO3MO>KHOCTSIMH 37I0POBbSI




I1P612

CnocoOHOCTh U YMEHHE
HCIIOJIb30BATh PeNbe(HO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
VTS 3aITUCH XUMHYECKIX
(hopMyII IJIs CIETBIX U
CIIa0OBUIAIIIAX
00yJaromuxcs

Paznen. 5. Kunernueckue 1 TEpMOIMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX

peakuui

Tema 5.1
[IpakTHueckoe
3ansitue Ne 14

JIPO2

Cr1ocoOHOCTh ¥ TOTOBHOCTD
K IPOJIOJKESHHUIO
00pa3oBaHMs U MOBBILICHUS
KBaTM(UKAITIN B
n30paHHON
podeccunoHaIbHOM
NEATEIbHOCTH U
00BEKTHBHOE OCO3HAHHUE
PO XUMHUYECKUX
KOMIIETEHIIHI B D TOM

JIPO3

CHOCOOHOCTh MCIOJIb30BATh
JOCTH>KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHYECKHUX TEXHOJIOTUI
U151 TIOBBIILICHHS
COOCTBEHHOTO
NHTEJUIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM
NeSTEIbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHHUS
LICHHOCTU HAay4YHOU
NeATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH IPOSKTHYIO
1 UCCIIeJIOBATEIBCKYIO
NIEeATENHHOCTE
WHIMBUYAIBHO U B TPYIIIE

[IpakTrueckas
paboTa Nel4
(n.5.4)

MPO1

CriocoObHOCTh U YMEHHE
CaMOCTOSITEIILHO
(bopMynHupoBaTh U
aKTYyaJTU3UPOBATH
npo0iieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OIPEACTSTh IEeIH
NesTeIbHOCTH, 3a/1aBaTh
napameTphl ¥ KpUTEPHH UX
TOCTHKEHUS, BHOCUTD
KOPPEKTHUBHI B
NeATeNbHOCTD, OICHUBATh
COOTBETCTBHUE PE3YJILTATOB

Pemnrenue 3agaqu
10-12, 49,50
(m6.5.)




L1€JISIM, OLICHUBATh PUCKHU
[OCJIEJICTBUH JIEATEIHLHOCTH

MPO02

CnocoOHOCTh OBIAACTH
HaBBIKAMH y4eOHO-
HCCIEI0BATEIbCKON U
[MPOCKTHOM JIeITEIbHOCTH,
HABBIKAMU Pa3peLICHUS
pobieM

MPO3

CII0OCOOHOCTEH ¥ TOTOBHOCTD
K CAMOCTOSTCIIbHOMY
HOI/ICKy METOO0B peI_HeHI/ISI
[IPaKTUYECKHX 3a/1a4,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METOO0B IMO3HAHUS

MPO06

CriocoOHOCTh BaJETh
Hay4HBIM THUIIOM
MBILLIJICHY S, BIAJCTh
Hay4HOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITOHATHAMU U
METOAaMHU

MPO7

CnocoOHOCTh BBIABUTATH
HOBBIE HUJIEH, IIPE/ITIaraTh
OpUTMHAJIbHBIE TOAXOIbI U
peleHus

MP11

CnocoOHOCTH BHIOMpATH
TEMAaTUKYy U METObI
COBMECTHBIX JIEUCTBHI C
y4€TOM OOIIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)Kg0T0
JJIeHA KOJIJICKTHBA,
[MPUHUMATD 1IN
COBMECTHOI JIeITEIbHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATH JIEHCTBUS
o €€ JTOCTHKCHUIO:
COCTAaBIIATH MJIaH JICHCTBUIA,
pacnpenenarTsb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThI

MP15

CrocoOHOCTh U yMEHUE
7aBaTh OLIEHKY HOBBIM
CUTYyallusIM, BHOCUTD
KOPPEKTUBBI B
NesITeIbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJILTATOB
HCIAM

I1P608

CriocoOHOCTh U YMEHHE
[UIAHUPOBATH U BBITOJIHATD

XAMHYECKUN KCIIEPUMEHT




(mpeBpateHus
OpTraHU4YCCKUX BCHICCTB IIPHU
HarpeBaHUU, TOJTyUYCHHUE
ATUJICHA U U3yYCHUE €T
CBOWCTB, KAUYECTBEHHBIC
peakuy Ha ajubIEeTU/bI,
KpaxMaJl, YKCYCHYIO
KHCJIOTY; IeHATypaluus
OCJIKOB NP HArPEBaHUH,
[[BETHBIC PEAKIIUU OCIIKOB;

I1P609

CrnocoOGHOCTE ¥ yMeHHe
aHAJM3UPOBATh
XMMHYECKYI0 HH(OpMauio,
[OTY4aeMyI0 U3 Pa3HbIX
VMCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMAIHH,
cets MHTEpHET U Apyrue)

Paznen 6. PactBop

Tema 6.2
[IpakTHueckoe
sapsatue Ne 15

JIPO3

CriocoOHOCTbH UCTOIB30BATh
JIOCTH>)KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHYECKHUX TEXHOJIOTUI
U151 TIOBBIILICHHSI
COOCTBEHHOTO
NHTEJUIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccnoHanbHOM

e TeIbHOCTH

JIPO4

CrnocoGHOCTh
WCIIOIh30BaTh JTOCTHXKCHUS
COBPEMEHHON XUMUUYECKON
HayKd U XUMHAYECKHUX
TEXHOJOTUH OIS
MOBBIIIICHUS] COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccrnoHanbHOM
NesATeTbHOCTH

JIPO8

CnocoGHOCTh OCO3HAHUS
LICHHOCTU HAay4YHOU
NEesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
1 NCCIIEA0BATENIbCKYIO
NESTEIbHOCTD
WHIMBUAYAIBHO U B TPYIIE

MPO02

CnocoOHOCTh BIAACTh
HaBBIKAMH y4eOHO-
MCCIIEIOBATEIILCKOM 1
MPOEKTHOM JESATEIbHOCTH,
HAaBBIKAMU Pa3peIICHUS

pobiemM

[IpakTrueckas
paboTta Nel5s
(n.5.4)

Pemenue 3agaun




MPO7

CriocoOHOCTD BBIIBUTaTh
HOBBIE UJICH, TTpeJyIaraTh
OPUTHUHAJILHBIC TTOIXO/IbI U
perieHus

I1P607

CriocoOHOCTh U yMEHHE
[IPOBOAUTH PACUETHI IO
XUMHAYECKUM (OopMysIaM U
YpaBHEHUSM XUMHUYECKUX
peaKUrii C HCIIOJIb30BAHUEM
(U3HYECKUX BEIUYMH,
XapaKTePU3YIOIINX
BEIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bEMa
(HOpMalIbHBIE YCIIOBUSA)
ra3oB, KOJIMYECTBA
BEIIECTBA; HCIIOIb30BATh
CHCTEMHBIE XUMHYECKUE
3HAHUS JUIS IPUHATHS
pelIeHU B KOHKPETHBIX
PKU3HEHHBIX CUTYaIHsIX,
CBSI3aHHBIX C BEIIECTBAMHU U
WX IPUMEHEHHEM

I1P609

CriocoOHOCTb U YMEHHE
aHAJIN3UPOBATh
XUMHUYECKYI0 HHPOPMALIUIO,
[OJIy4aeMYI0 U3 pa3HbIX
MCTOYHUKOB (CpEe/ICTB
MaccoBOW MH(popMaluy,
ceTb IHTEpHET U ipyrue)

I1P610

CriocoOHOCTh U YMEHHE
coOJr0/1aTh MpaBuiia
HKOJIOTMYECKH
11e71eco00pa3zHoro
[OBEJICHHS B OBITY U
TPYAOBOH 1€ATEIHLHOCTH B
LIEJISIX COXPAHEHUS CBOETO
30POBBS U OKPYXKAKOIIEH
CpE€.bl; YUUTHIBATh
OMAacCHOCTh BO3JCHCTBUSA Ha
PKUBBIE OpraHU3MBI
OITPEJIEIIEHHBIX BEMIECTB,
[MOHMMasl CMBICJI TOKA3aTeNs
[IpEACIIBHON JOITyCTUMOM
KOHLIEHTpaLlUN

I1P611

CrocoOHOCTh U yMEHUE
[PUMEHSATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MO3HAHUS BELIECTB
Y XUMWYECKUX SBICHUH IS
o0yJaromuxcs ¢




OIrpaHUYCHHBIMHA
BO3MOXHOCTAMU 3J0POBbsA

Paznen 7. Xumusi B OBITY M IPOW3BOJICTBEHHOM JIEATEIIHHOCTH Y€

JIOBCKA

Tema 7.1
[IpakTueckue
saggaTusa Ne 16-17

JIPO1

CnocoOHOCTh U
c(hOpMHUPOBAHHOCTH
qyBCTBA FOPJOCTH U
YBa)KCHUS K HCTOPUU U
TOCTHKEHUSIM
OTEYECTBEHHOMN
XUMHYECKON HAYKH;
XUMHYECKH IPAMOTHOE
[MOBEJICHHE B
podeccnoHaTEHOM
NeSITeJIbHOCTH U B OBITY MU
oOpareHuu ¢
XUMAYECKHMHU BEIIECTBAMH,
MaTepHuagaMu |
poreccaMmu

JIP02

Cr1ocoOHOCThH ¥ TOTOBHOCTE
K IPOJIOJKEHHTIO
00pa3oBaHMs U MOBBIIICHUS
KBaTH(DUKAITIY B
n30paHHOMN
podeccnoHaTbHOM
NEeATeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
PO XUMUYECKUX
KOMIIETEHITUM B 3TOM

[IpakTrueckas
pabota Nel6-17
(n.5.4)

JIPO4

CnocoOHOCTh M TOTOBHOCTh
1 CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

MPO03

CrocoOHOCTE ¥ TOTOBHOCTh
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOO0B peH_IeHI/IH
MPAKTUYECKUX 3314,
HpI/IMeHeHI/IIO pa3J’II/I‘—IHI)IX
METOIO0B IMO3HAHUS

MP04

CnocoOGHOCTH BIIAJIETh
BUJIAMU JICITEILHOCTH TIO
MTOJIYYICHUIO HOBOTO 3HAHWS,
€ro MHTepIpeTalny,
peoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3TTUYHBIX
y4eOHBIX CHUTYallHsX, B TOM
YUCJIC TIpHU CO3JaHUU
y4eOHBIX M COIIMATbHBIX
MMPOEKTOB




MPO5 CnocoOHOCTh U YMEHHE
IICPCHOCUTL 3HAHHUA B
M03HABATEIIBHYIO U
MPAKTUYECKYIO 00JIACTH
KU3HEIESTSIILHOCTH,
HHTCTPHUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX
obmacreit

MPOS8 Cnoco6HOCTD BIIAJIETh
HABBIKAMU TIOJTYYCHHS
nHpOopManuu U3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENTLHO
OCYIIECTBIISITH TIOUCK,
aHaJIU3, CUCTEMATH3AIUIO U
WHTEPIPETAIIIO
nH(OPMAaLIUY PA3IUYHBIX
BHUJI0B U (hopm
[peICTaBICHUS

MP09 CrocoOHOCTE BJIaIETh
pa3IMYHBIMU CIIOCO0aAMU
0oO0LIeHUS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
Uajor, yMeTh CMsITYaTh
KOH(ITUKTHBIE CUTYaIIUH,
Pa3BEPHYTO U JJOTUYHO
M3J1araTh CBOI TOUKY
3pEeHUsI C UCTIOIB30BAHHEM
SI3bIKOBBIX CPEZCTB

MP16 C11ocoOHOCTh ITOHUMATh
CBOE AMOIMOHATIBLHOE
COCTOSIHUE, BUJICTh
HaIpaBJICHUs PAa3BUTHUS
COOCTBEHHOM
SMOIIMOHAIBHOM Cephl,
OBITH YBEpEHHBIM B cebe

MP17 CnocoOHOCTh TOHUMATH
HYMOLIMOHAIBHOE COCTOSIHUE
NpYTUX, YIUTHIBATH €0 MPH
OCYILECTBICHUH
KOMMYHUKAIHH,
CMOCOOHOCTH K COUYBCTBHIO
W CONEPEKMBAHUIO

MP18 CIOCOOHOCTH TPUHUMATH
cebs1, mOHUMas CBOU
HEJ0CTaTKU U IOCTOMHCTBA,
[PUHUMATh MOTHUBBI U
aApryMEHTHI IPYTUX JIIOAeH
[pU aHAIN3€E PE3YJIbTATOB
NesITeNIbHOCTH, IPU3HABATh




CBOE TIPaBO U MPaBO APYTUX
TIIOJeH Ha OIIUOKH,
pa3BUBaTh CIIOCOOHOCTH
IIOHUMATb MUP C IMMO3UITUA
JPYroro 4eaoBeKa

I1P602

CUMBOJIMYECKHH SI3BIK
XUMHUH, (PaKTOIOTUYECKHE
CBEJICHUS O CBOMCTBaX,
cocTaBe, OJTyYeHUs U
0e30macHOM
HCIIOJIb30BAHUH
BaYKHEHIITHX
HEOPraHUYECKHUX U
OpPTaHHYECKUX BEIICCTB B
OBITY U IPAKTHUECKOM
NEATEILHOCTH YeIOBEKa

I1P606

CnocoOGHOCTh U BIIaJIeHNE
OCHOBHBIMH METOJIAMU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKHX
sIBJICHUH (HaOt01eHue,
W3MEpEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIUIO,
[10JIy4a€MYI0 U3 Pa3HBIX
MCTOYHUKOB (CpEICTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1P611

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

I1PG12

CrocoOHOCTh U yMEHUE
MCIIOJIb30BATh PEIBE(PHO
TOYCYHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
TS 3AMACH XUMUYECKUX
(bopMyI TS CIIETBIX |
CI1a00BHUAAIINX
o0yJaromuxcs




4 Onucanue Npoueaypbl OLEeHNBAHUS

Pesynbrarel 0OydeHHsST 1O TIpeAMETY, YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN
OIICHUBAIOTCS MO  4YeThIpEX  OaTbHOM  MIKaJie  ONEHKAMHU:  «OTIUYHO»,  «XOPOIIOY,
«YHAOBJICTBOPUTECIIBHOY», KHEYAOBJICTBOPUTCIBHO.

Tekymas arrecrauus IO OPEAMETY MPOBOJAUTCS C LEIbK0 CUCTEMATHYECKOW IPOBEPKHU
,I[OCTI/I}KCHI/Iﬁ 06yqafomnxc;1. O0BekTaMu OIICHUBAHMA ABJIAIOTCA: CTCIICHDb YCBOCHU A TCOPETHUICCKUX
3HaHHfI, YPOBCHBb OBJIAACHUA MPAKTUUYCCKMMU YMCHUSAMH W HABBIKAMH 110 BCCM BUIaAM y‘IG6HOﬁ
pa6OTBI, Ka4eCTBO BBIIIOJHEHHUS CAMOCTOSITEIbHOHN pa6OTBI, yqe6Ha>1 AUCHUIIIIMHA (aKTI/IBHOCTB Ha
3aHATUAX, CBOCBPEMCHHOCTD BBIIIOJIHCHUA Pa3JIMYHBIX BUI0B 3a;[aH1/1p”1, IIocemacMOCTh BCEX BHA0OB
3aHATHH 0 aTTECTYEeMOU TUCIUILINHE).

IIpn npoBeneHMM NPOMEKYTOYHOM AaTTECTALlMM OLIEHUBACTCS JOCTUKEHUE CTYIEHTOM
3alllTaHUPOBAHHBIX II0 JUCHUILNIMHE PE3YJIbTAaTOB o6yquH;1, O6€CH€‘{I/IB8.IOI_HI/IX PE3YIbTAThI
OCBOCHHSI 00pa30BaTE/IbHON MPOrPAMMBI B LIEJIOM.

Kpurtepuu onieHuBaHus YCTHOIO OTBeTA

(omleHOYHBIE CpencTBa: cobeceoBaHUE, 3allUTa COOOLICHUS, JOKIIAA, WHAWBUAYAIBHOTO /
TPYIIIOBOTO MPOeKTa, A hepeHnpoBaHHBIX 3IaHHA, 33JaHUI IPAKTHYECKUX PadboT)

5 6a/J10B - OTBET MMOKA3bIBACT MIPOYHBIC 3HAHHUS OCHOBHBIX ITPOIECCOB XUMHH, OTIHYACTCS
FJIY6I/IHOﬁ A TOJHOTOM PACKPBITHA TCEMBbI;, BJIAACHUC TCPMHUHOJIOIMYCCKHUM allllapatoM,; YMCHUC
OOBSACHATH CYIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITHI, JeNaTh BHIBOABI W OOOOIICHHUS, TaBaTh
apryMEHTHPOBAaHHBIC OTBETHI, IPUBOAUTH IIPUMEPHI; CBOOOIHOE BIaJICHUE MOHOJIOTUIECKOH PEUbIO,
JOTUYHOCTH U MOCJIE0BATEIbHOCTh OTBETA; YMEHHE NMPHBOAUTH IPUMEPHI COBPEMEHHBIX IPOOIIEM
U3y4aeMoi 00JIacTH.

4 0aajga - OTBET, OOHAPY)KMBAIOIIWI NMPOYHBIE 3HAHHMS OCHOBHBIX IPOIIECCOB XHMUH,
OTIINYACTCs FHY6HHOﬁ ¥ TIOJTHOTOM PACKPBITHUA TCEMBI, BJIIAACHUC TCPMHUHOJIOTMYCCKHUM allllapaToM;
yMEHUE OOBACHATh CYIIHOCTb, SIBJICHUH, IMPOLECCOB, JeNaTh BBIBOABI M 00OOIIEHMs, JaBaThb
APTYMCHTUPOBAHHBIC OTBETEI, IPUBOAUTE IPHUMCEPHEI. OI[HaKO A0IMYCKAE€TCA OAHA - ABC HCTOYHOCTHU B
OTBETE.

3 Ganna — OTBET, CBHJICTENLCTBYIONIMA B OCHOBHOM O 3HaHUHM IIPOLECCOB XHMUH,
OTJIMYAIOMIMNACSA HEJOCTAaTOYHOM IIIyOMHOW M TOJHOTOM PacKpBITUS TEMbl, 3HAHMEM OCHOBHBIX
BOIIPOCOB TEOpUH; cJIab0 CPOPMUPOBAHHBIMM HaBbIKAMU AaHAJIU3a SBJICHUH, IIPOIECCOB,
HE/IOCTaTOYHBIM yMEHHEM JlaBaTh apryMEHTHPOBAaHHBIE OTBETHl M TMPUBOJIUTH IPUMEPHL
JlomryckaeTcsi HECKOIBKO OIMMOOK B COJEpKAHWW OTBETA; HEYMEHHE MPHUBECTH MPHUMEP Pa3BUTHUS
CUTYAallUH, IPOBECTH CBSI3b C JPYTUMH aCIIEKTaMH U3ydaeMoi 00JIacTH.

2 Oamna — OTBET, OOHApYKMBAIOIIMKA HE3HAHUE TMPOLECCOB, M3YyYaeMbIX XHUMHH,
OTJIMYAIOMIMNACSA HErJTyOOKMM PpAacKpbITHEM TEMbl; HE3HAHHMEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(bOpMI/IPOBaHHBIMI/I HaBBIKaAMH aHaJIu3a HBJ'IGHPIfI, IIpOLECCOB; HCYMCHHUEM JaBaThb
apryMEHTHPOBaHHBIE OTBETHI. JIOMyCKalOTCsl cepbe3HbIE OMMOKH B COAECP)KaHUN OTBETA; HE3HAHUE
COBpPEMEHHOM npolIeMaTuK u3yyaemMon o0IacTH.

Ouenka IKCIepUMEHTAIBHBIX YMEHHU
OrieHKa CTaBUTCS HA OCHOBAaHHWH HAOIIOJEHUS 32 00YyJalOIMIMMUCS M MMCbMEHHOTO OTYeTa 3a
pabory.
5 6an10B - paboTa BBIMIOIHEHA TTOJTHOCTHIO U IPABHIIBHO, CIENIaHbI MPABUIIHHBIC HAOIIOICHUS
H BBIBOJBI; OKCIICPUMEHT OCYIICCTBJICH 110 IIJIaHY C YUCTOM TCXHUKH 0€30IacHOCTH 1 ImpaBuI pa6OTBI

C BelecTBAaMH U OOOPYJOBAaHUEM; TMPOSBICHBI OPraHU3alMOHHO - TPYJOBbIE YMEHMS,
HOJJICP)KUBAIOTCS. YUCTOTa pPabodyero MmMecra M HOPSAAOK (Ha CTOJIE, SKOHOMHO HCIOJIB3YIOTCS
PEaKTHUBBI).

4 6as1a - paboTa BBITIOIHEHA TPABUIIBHO, CJCTIaHbI TIPABUIIbHBIC HAOMIOACHUS U BBIBOJIBI, HO
Ipru 3TOM SKCHCPUMCHT IMPOBCACH HC NOJHOCTBIO WM JOMYHICHBI HCCYHICCTBCHHBLIC OLHI/I6KI/I B
paboTe ¢ BemecTBaMu U 000pY0BaHUEM.



3 famna - paboTa BBITIOJNHEHA MPABWIBHO HE MEHEE YeM HAIOJIOBUHY WM JOIYIIeHa
CyIIECTBEHHAs! OLIMOKA B X0/I€ SKCIIEPUMEHTA B 00BCHEHUH, B OPOPMIIEHUN PAOOTHL, B COOJIIOIEHUN
NpaBUJI TEXHUKU 0€301acHOCTH Ha paboTe C BelecTBaMH U 000pYA0BaHHEM, KOTOPAsi UCIIPABIISETCS
1o TpeOOBaHUIO IIPETOAaBaTEIs.

2 fasuia - gomymieHbl aBe (M Oojiee) CyIIECTBEHHBbIC OMIMOKH B XOJ€: IKCIEPUMEHTA, B
00BbsICHEHUH, B 0()OPMIICHUH paOOThI, B COOIIOJICHUHN MPABUJI TEXHUKHU O€30IMaCHOCTHU MPHU padboTe ¢
BEIIIECTBAMH M 000PYI0BaHUEM, KOTOPBIC O0YJIAIOIIHIICS HE MOXKET UCTIPABUTH JIaXkKe 0 TPEOOBAHUIO
npernoaaBartesis; padboTa He BBIINOJIHEHA, y YUallerocsi OTCYyTCTBYET 3KCIEPUMEHTAIbHBIC YMEHUSI.

OueHka yMeHUil pelmiaTh pacyéTHbIE 3a1a4M

5 6ana0B - B JIOTMUECKOM pAcCYXIEHHH W pEIICHWH HEeT OIIMOOK, 3ajJadya peuieHa
paLMOHATIBHBIM CIIOCOO0M;

4 6ana - B JOTHUECKOM PACCYXICHUHU U PEIICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3a7aya
pelleHa HepalMOHAIbHBIM CLIOCOOOM, WM JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHbIX OLIMOOK.

3 fassa - B JIOTUYECKOM pACCYKIEHUM HET CYILECTBEHHBIX OLIMOOK, HO JOMYIIeHA
CylIecTBEHHasl OIIMOKa B MaTeMAaTHYECKUX pacueTax.

2 Gajuia - MMeEeTCs CYILECTBEHHbIE OLIMOKM B JIOTMYECKOM pACCYKIEHUU U PELICHUU.
OTcyTcTBHE OTBETA HA 3a/1aHUE.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

5 6as110B - OTBET NOJHBIN U IPABWIBHBIN, BO3MOKHA HECYIIIECTBEHHAs OLIMOKA.

4 6aJs1a - OTBET HEIOJIHBIN HIIM JIOMYILEHO He 0oJiee IBYX HECYLECTBEHHBIX OLIMOOK.

3 fassa - paboTa BBHIOJIHEHA HE MEHEE YEM HAIOJOBHHY, JOIYIIEHA OJHA CYLIECTBEHHAs
OLIMOKa U P 3TOM JBE-TPU HECYIIECTBEHHBIE.

2 Gamyna - paboTa BBINOJHEHA MEHbIIE, YEM HAMOJIOBUHY WJIM COAEPKHUT HECKOJIbKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BHINOIHEHA.

[Ipu omeHKe BBIMOJHEHHUS MUCHMEHHOW KOHTPOJBHON pabOTBl HEOOXOIUMO YYHTHIBATH
TpeGoBaHuUs eMHOro oporpahuyeckoro pexxuma.

KpnTeplm OLICHUBAHUA TCCTOBOI'O 3a1aHUA

Onenka Omauuno Xopouwio Yooeremeopumenvno | Heyooenemeopumenvro
KommuectBo o
o ot 81% 1o 0 o
IIPaBUJIbHBIX 91 % un=> 909 % He meHee 70% menee 70%
OTBETOB !

Kpurtepun BbICTaB/IeHUSI OLICHKHU CTY/ICHTY Ha 3a4eTe
(oLIEeHOUYHBIE Cpe/ICTBA: BHINOJHEHHNE MHChbMEHHBIX PAa3HOYPOBHEBBIX 33]a4 U 3aJaHUil)

Onenka no
MPOMEKYTOUHOMN XapakTepucTruka KadecTBa c(hOPMUPOBAHHOCTH KOMITETCHITUI
aTTecTaluu

CryneHT JAeMOHCTpHUpYeT C(HOPMUPOBAHHOCTh JIMCHUIUIMHAPHBIX
KOMIIETEHIIMM ~ Ha  MPOJABHUHYTOM  ypOBHE:  OOHapyXHUBaeT
BCECTOPOHHEE, CUCTEMAaTH4YeCKOe W TJIyOOKOe 3HaHUE YueOHOro
MaTepuaia, yMeeT TECHO YBSI3bIBaTh TEOPUIO C MPAKTUKON, CBOOOHO
CHpaBJIsIeTCs € 3a/1a4aMu, BOIPOCAMU U IPYTUMH BUJIAMU IPUMEHEHUS
3HAHUU, NIPUYEM HE 3aTPyIHSETCS C OTBETOM IPU BUIOU3MEHEHHU
3aJJaHU{, TIPaBHJIBHO OOOCHOBBIBAET NPUHATOE pEIICHUE, BIajeeT
pPasHOCTOPOHHMMM  HaBbIKAMH M IIPUEMaMH  BBINOJHEHUS
MPAaKTUYECKHX 3a/1a4.

«3a4TeHO» /
COTIUYHO»

«3a4TeHo» / CTyneHT JAeMOHCTpUpyeT CGhOPMUPOBAHHOCTh —IUCIUILUIMHAPHBIX
«XOpOLIOY» KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHHS




OCBOCHBI, HO OOIIYCKAIOTCA HC3HAYUTCIBbHBIC OI_HI/I6KI/I, HETOYHOCTH,
3ATPYAHCHUA HPU aHAJTIUTUUYCCKHUX OIICpaluigx, IMEPEHOCC 3HAHUI U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.

«3a4TeHo) /
«YHAOBIETBOPUTEIHHO»

CTyneHT JAeMOHCTpUpyeT CGHOPMUPOBAHHOCTh IUCIUILUIMHAPHBIX
KOMIIETCHIIMMI Ha TIOPOTOBOM YPOBHE: HMMEET 3HAHUS TOJBKO
OCHOBHOTO MaTepualia, HO HE YCBOWJ €ro Jerajeil, B Xofe
KOHTPOJIBHBIX MEPONPUATHI IOMYCKAIOTCS 3HAYUTENIbHbIC OIIUOKH,
HEJ0CTAaTOYHO MpaBUIIbHBIE (POPMYITUPOBKH, HAPYIIEHUS JIOTUYECKOM
MOCJICIOBATEIbHOCTH B  HW3JIOKEHUU MPOrPaMMHOIO MaTepHala,
WCIIBITHIBACT 3aTPYAHEHUS MPHU BBINOIHEHUU MPAKTUYECKUX padoT,
[pU ONEPUPOBAHUM 3HAHUSMH M YMEHHUSMHU IPH HX IEPEHOce Ha
HOBBIC CUTYaIUU.

«HE 3a4TEHO» /
«HEYIOBJIETBOPUTEIILHO

CTyneHT JAEeMOHCTpUpYeT C(HOPMUPOBAHHOCTb JUCLUILUIMHAPHBIX
KOMIIETCHIIMM HA YPOBHE HUXKE IIOPOTOBOIO: BBIABIAETCS I10OJIHOE WIH
[IPAKTUYECKU II0JIHOE€ OTCYTCTBME 3HAHMM 3HAYUTEIBHOM YACTH
[IPOrpaMMHOIO MaTepualla, CTYAEHT JOIYCKAaeT CYILUECTBCHHBIC
OMOKKM, HEYBEPEHHO, C OOJNBIIMMHU 3aTPYIHEHHUSIMH BBITOITHSICT

IMPAKTUYCCKUC pa6OTBI, YMCHHA U HABBIKU HC C(i)OpMI/IpOBaHbI.




5. IlpuMepbI OLEHOYHBIX CPEICTB 1JIsl IPOBEAeHUs TeKyllel aTTecTaluu
5.1 KoHTpoJibHBIE BONIPOCHI U 3aIaHUS.
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa
Tema 1.1. CtpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MPUPOJa XUMUYECKOU CBSA3HU
[TpoBepsiembie pe3ynbraTsl 00y4enus- JIP 02, JIP 04, MP 03, ITP 02, ITP 09

1.Yto651 66110, ecniu Ob1 mpuHItMn [laynu He coOmromancs?

2.Yr1o Takoe mpoBai JIeKTpoHa?

3. UeM OTIMYAIOTCS MOHATHS BAJICHTHOCTH W CTENICHH OKUCICHHS?

4.Iloyemy, B OTJIMYHME OT OOJBIIMHCTBA FJIEMEHTOB- HEMETAJUIOB, CAMbI€ IPKUE MPEACTABUTEIH
UX — TaJIOTeHbI- HEe 00pa3yloT auIOTPONHBIX Momudukanuii? Hamummre cTpykTypHBIE (HOPMYIIBI
BeniectB: CO, CaF2 F2, O F2?

5. JIokakuTe, 4YTO BCE THUIBI XUMHUYECKOW CBSI3U UMEIOT OOIIYIO PUPOay?

Temal.2. Ilepnoanyecknii 3axon u Tadauna /1. U. MenaeneeBa
[Tpoepsiembie pe3ynsTaThl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, I1P 03, ITP 08

1.ITouemy Tak MOXO0XkH CBOMCTBA JIAHTAHA U JJAHTAHOW/IOB, AaKTUHUS U aKTUHOUOB?

2.KaxoBa o0mmast (hopMyJia BBICIIErO THAPOKCH A, COOTBETCTBYIOMIETO deMeHTaM VII rpymnmsi?
Kaxkos ero xapakrep?

3.ITouemy BOIOpPOA, B OTIIMYKE OT BCEX JIPYTUX SJIEMEHTOB, 3amUCHIBAlOT B [lepuonnueckoi
tabmuue /.M. MenzaeneeBa qBak ibl.

4. TloueMy »5J€MEHTHI  TJABHBIX MOATPYII BTOPOTO W TPETHEro  MEpHUOJA HA3BIBAIOT
XUMUYECKUMHU aHasioramu? B 4ém nposiBiiseTcs aHaniorus?

5. CocraBbTe SJEKTPOHHYIO M rpaduyeckyro (GopMyly s XUMHUYECKOTO 3JIEMEHTa IO/
HOMepoMm 13.

Paznen 2. Xumnueckue peakium

Tema 2.1. Tunbl XUMHYECKHX peaKkuuii

[Iposepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, ITPOS, TTP06,
I1P07, IIP10, ITPI11

1./laiiTe XapaKTEpUCTHKY PEAKLIMU CUHTE3a OKcuaa cepblVI

2.B uéM nposBIAIOTCS OCOOEHHOCTH peakliii 3aMEeIIeHHs Y OPraHUYECKUX BEIeCTB?

3.JlaiiTe XapakTepUCTHKY peaklMy MeTaHa ¢ XJIOpOM I10 BCEM MPU3HAKaM KJIaCCU(PHUKALIH.

4.PaccuuTaiite TerioBoi 3gpdext peakuu okuciaeHus 70 Kr azota B okcup azora II.

5. PaccraBbTe K03 (UIIMEHTH B yPABHEHUSAX PEAKIMN, YKaXHUTE TUIl PEaKLIUU:

a) FeCl, + Cl; — FeCls ;0) Al(OH); — Al203 + H20; B) FeClz + NaOH — NaCl + Fe(OH)3

6.Ilpu coequnennn 18r amomunMs ¢ KuciopoaoM Beiaensercs 547 k/lx temnorel. CocTaBbTe
TEPMOXUMHYECKOE YpaBHEHUE peaKlIuu

Tema 2.2. DiieKTpoIUTHYECKAS JUCCOUNALMS U HOHHBIH 00MeH

1.Kakue BemiecTBa OTHOCSTCS K 3JIEKTPOJIUTAM, a KaKHe K HEIJIEKTPOIUTam?

2.3anonHuTE TAOIHILY

pH 2 12 7 8 5 13 4
[H"]
[OH]
Tur cpenbl
3.CocTaBbpTe MOJIEKYJISIPHBIE U MOHHBIE YpaBHEHUs peakiuil Mexx 1y BeuiectBamu: a) KOH u
MgCl>
6) K2COsu HNO3

4.HanummTe MoJHbIe M COKPANIEHHBIC MOHHBIC YPAaBHEHUSI BO3MOXHBIX PEAKIIUN MEKIY
MIOTIAPHO CIMBAEMBIMU PACTBOPAMH COJICH: HUTpPAT cepedpa, KapOoHAT HATPHS, XITOPH]T KaJIbITHs,
docdar kanus



Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB
Tema 3.1. Knaccudukanusi, HOMEHKJIATYpPa U CTPOEHHE HEOPTAaHMYECKHUX BelleCcTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP(9, ITP0S, TTP09

1.Ha3oBute o0mmue Ki1acchl HEOPraHMUECKUX BEIIECTB

2.3anumure CTPYKTYpHYIO (hOPMYJTy CEpHON KUCIOTHI

3.Kakue BbI 3HaeTe BEIIECTBa C JIBOMCTBeHHOU (yHkuuei?. [IpuBenuTte mpuMepsl TakKux
BEILECTB U MTOATBEPIUTE TAKYIO IBOUCTBEHHOCTh CBOMCTB YPABHEHUSIMU COOTBETCTBYIOIINX

peakuui
4. .Bp16eprTe OKCHUJIBI M3 CICAYIONIUX BEIIECTB
H,SO4 SO3 Fe,03 CO, H.SiO3 CaCOs CaOo CO
SiO, NaOH Al(OH)3 Mn,O7 FeO SO2 N20s Na.O

5. OtHecuTte npupoay okcuaoB. OTBETHI 3aMUIINTE B TAOIUILY

Na,O SO, K20 CuO CrOs Mn,O- SiO, N>Os
CaO SO; P20s FeO MnO Al,O3 BeO Fe,0s
OCHOBHBIC KHCIIOTHBIE am(poTepHbIe

6.HekoTopast KucaoTa coAepxuT Bomopon (2,2%), wuon (55,7%) wm xucnopon (42,1%).
Ornpeaenurte NpoCcTeIIyto GopMyIry 3TOM KUCTOTHI.

7. BeimucaTe U3 CIKCKA BEIIECTB OKCHJIbI, OCHOBAHUS, KHCIOTHI , CONM U Ha3BaTh ux: H2SO4 ,
Cu(OH)2,K3P0QOg4, Ca0,

8. CocraButh popmynsl coeanHenuii: a) okcuna yraepoaa( II) ,6) ruapokcuna meau (II), B)
XJIOPOBOAOPOJHON KHUCIIOTHI, T') Cylib(haTa HATpUs

Tema 3.2. ®u3nKo-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BelleCTB
[TpoBepsiembie pe3ynbsTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, TTP03, TTP04, TTP06,
I1P09

1.Hanmncath ypaBHEHMs] XUMUUECKUX PEAKIIHMi, a K OYKBaM T U JI COCTABUTh HOHHBIE (DOPMBI:

a) H2SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO r) CaCOs3 + HCI 1) AICIz + AgNOs e) Ba(OH):
+ SiO;

2. OcymIeCTBUTH MEPEXOIbl: KATUi — OKCHJI Kalusl — TUAPOKCU KU — Cyab(haT Kaaus

3. Bamava: CKOJIBKO KI' HATPHUsl MOTPEeOyeTCs I peaklnH B3aMMOJICUCTBUS ¢ 16 KT cephl,
conepkarieit 25% mpumeceii, ecinu cxema peakuuu: Na + S — NapS

4.CKOJIBKO KT HATpUs NOTpeOyeTCs sl peakiiny B3aUMOJICUCTBUS ¢ 16 KT cephl, cofepkaiien
25% npumeceit, ecnu cxema peakiuu: Na + S — NazS

Tema 3.3. UnenTndukanns HeOPraHu4eCKuX BelecTs
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP07, MPO1, MPO03, I1P0S, ITP08, ITP09

1. Hanmucath xumudeckue (popmMysibl BEIIECTB, HAXOAIIUXCS B TPEX KOJI0ax, €CIH:
A. pacTBOp U3 IEPBOM KOJOBI OKPAIIUBACT IIJIaMsl B JKEJTHIN, a U3 BTOPOM — B (DUOJICTOBBIN

LIBET;
B. npu HarpeBanum obpasua u3 tperbeit koaosl ¢ NaOH nosBuics 3amax aMMuaxa;



C. npu npunuBanuu pactBopa AgNOs3 Bo Bcex o0Opasiiax BBIMAIA OCaJKU OeIoro mBeTa,
npuyeM B 00pasiie U3 TpeThei KOIObl 0Ca0K PACTBOPUIICS TPH 100aBICHUN BOJIBL;

D. no6asnenue pactBopa BaClz criocobcTBOBaIO BBINIAAEHUIO OEIIBIX 0CaIKOB B 00pa3iax
U3 BTOPOH U TPEThEH KOJI0;

E. npummBanue pactBopa HC1 npuBeno k 6ypHOMY BBIJICIEHUIO ra3a B 00pasiie U3 BTOpOi
KOJIOBI, TPUYEM ATOT T'a3 BbI3Ball omyTHeHHe pacTBopa Ca(OH)..

OTBeT MNOATBEPIUTh YPaBHEHUSIMH COOTBETCTBYIOLIUX pEaKUUi B MOJEKYJIIPHOH U
MOJIEKYJISIPHO-UOHHOM (hopme.

2. OnpenenuTpb, B KAKOM MMEHHO KOJIOE COJCPKHUTCS KAKI0€ U3 YKa3aHHBIX BEIIECTB.

B detbipex konbax 0e3 3TUKETOK COJEP>KaTCs PacTBOPHI CIEAYIOUIMX BEIIECTB: COJITHOMN
KHUCTIOTHI, XJiopuaa 6apus, cynbdara kamus, ¢pocdara kanus. Mcnonap3yst TONOTHUTEILHO PACTBOP
AgNOs3, onpenenuth, B Kakoii UMEHHO KOJIOE COAEPKUTCS KaXKI0€ U3 yKa3zaHHBIX BemlecTB. OTBET
HOJATBEPANTH YPABHEHUSMH PEAKIMil B MOJIEKYJISIPHON U MOJIEKYJISIPHO-UOHHOH (hopme.

3. OnpenenuTh COCTaB COASPKUMOTO BTOPOU M TPEThel MPOOHPOK

B nsaTh mpoOupoK, comepiKanux pacTBOpsl xiopuaoB kKamus, meau (1), 6apust, amoMuHus u
xenesa (I11), nob6aBunu pactBop NaOH. Yka3arh, B Kakux UMEHHO MPOOHPKAX HAXOIUINCh JaHHBIE
COJIH, €CJIM B TIEPBOM MPOOUPKE BBITIANI OCAIOK OEJIOT0 1IBETa, B YETBEPTOM — rOJIy0O0ro 1BETa, B MATON
— Oyporo 1BeTa, a BO BTOPOil U TpeTbel ocaaka He 00pa3oBaiock. [Ipu moMomu Kakoro peareHTa
MOKHO OIIPEAEIUTh COCTAaB COAEPKUMOIO BTOPOW U TpeTbed mpoOupok? OTBET MOATBEPIUTH
YPaBHEHUSMHU COOTBETCTBYIOIIUX PEAKIHMi B MOJICKYJISIPHOM M MOJIEKYJIIPHOMOHHON (hopme.

4. Yka3aTb, B KaKOll UIMEHHO NPOOUpPKE HAXOAUTCS KaxKaasi COJlb

B mate mpoOupok, comepxamux pacTBopsl cyinbdaroB HaTtpus, mapranma (II), memu (II),
amomunus u xpoma (II1), mob6asunm pactBop NaOH. Yka3are, B kakoit HIMEHHO POOUPKE HAXOIUTCS
KaX/1asi CoJib, €CJIM B YETBEPTOM MPOOMpPKE BhIMAJ 0CAJOK roy0oro 1BeTa, B TpeThell — CHHeBaTo-
Ceporo IBeTa, B MEPBOM U MATOM MpoOUpKax — Oeoro 1BeTa, MpuUeM OCaJ0K B MITOU MpoOUpKe
pactBOopuiIcs npu JobasieHuu u30biTka NaOH, a Bo BTOpoil mpoOupke ocajka He 00pa3oBajoCh.
OTBeT NOATBEPAUTh YPABHEHUSIMH COOTBETCTBYIOIINUX PEAKLUN B MOJEKYJISIPHOW U MOJEKYJISPHO-
HMOHHOU (opMe.

Pa3nea 4. Ctpoenne H cBOCTBA OPraHNYeCKHX BeleCTB

Temad.1. Knaccuduxkaiys, CTpoeHHE U HOMEHKJIATypa OPTaHUYECKUX BEIECTB
[TpoBepsiembie pe3ynbsTaThl 00yuenus- JIPO7, MP03, MP06, MP13, MP14, I1P02, TTP03, ITP04,
[TP11, TTP12

1.Kakwue BemecTBa Ha3bIBAIOTCSI OPTAaHUYECKUMU?

2.Ha KOHKpEeTHBIX pUMEpPax MOSICHUTE, YTO TaKOe U3oMepus?

3.Uem oTnuyaeTcs CTpyKTypHast U30MepUs OT IPOCTPAHCTBEHHOM?

4.Yto noxpasymeBan A. M. byTinepoB 1o XMMHUYECKUM CTPOEHUEM BeIecTBa?

5.HazoBuTte kucnopogocoaep:xamiue GyHKIMOHaIbHbIE Tpymnibl. [IpuBeauTe npumepsl
COEIMHEHUH, COAEPKAILUX ITU TPYIIIHL.

6.IlpuBeaute mnpuMep a30TCOAEpPIKAIIETO AIUKINYECKOro coefuHeHus. Hanumure ero
CTPYKTYPHYIO (GOpMYITY.

7.Hanmumure CcTpyKTypHble (QOpPMYJbl COEIMHEHUN, Ha3BaHUS KOTOPBIX: a) IMpOIEH; 0)
NEHTHH-1; B)2-METWIINEHTAaH; I') IpOMaHab; 1) IEHTUH-2; €) IPONaHOoBas KUCIIOTa

Tema 4.2. CBoiicTBa OPraHMYECKUX COCTUHEHUIN
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPOS, MP02, MP03, MP15, TTPO1, ITP06, ITP10, ITP11,
I1P12



1.Pacumdpyiite crenyromnyio memnovky npespamenuii. HazoBurte coenunenust A, b, B: atan
+ Cl,—A + Na—b+ Br,—B

2.Kakue coenuHeHUss MOTyT OBbITb IOJY4YEHBbl KaTAJIUTUYECKHMM OKHCIEHHEM MeETaHa B
pa3iauuHbIX ycnaoBusax?. Hanumure ypaBHEHHS] COOTBETCTBYIOUINX PEaKIUil

3.Ilpemnoxute crocob noaydeHus2-xjopnpornana u3 1-xjgoprponana. Hanummure ypaBHeHUs
COOTBETCTBYIOIIUX PEAKLIUM.

4 Ilpemnoxxure Crmocod OYMCTKM H3TaHa OT MpuMeced JTwieHa. Hamummre ypaBHEHUs
COOTBETCTBYIOIIUX PEAKLIUM.

5.I0pemnoxxute CroOcoOBl MOMYYEHHUS alleTHIIEHA U3 HEOPraHWYecKWX BemlecTB. Hammmmre
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

6.Ilpu B3aumopeiictBuu Oyraamena-1,3 ¢ OpoMOM BO3MOXKHO 00pa3oBaHHME Pa3HBIX
COECIUHCHMH,

YTO 3TO 32 COEAUHEHUSA?

7.Kakue apomaruueckue yrieBoAOpOJbl MOTYT 00pa3oBaThCs MPU ACTUAPOILMKIU3AINKN H-
oktaHa? YUto 370 3a coequHEeHUs?

8.CocTaBbTe ypaBHEHHs peaklUy MOTyuyeHus: MeTriopMuaTra —Cia0kHOro 3¢upa MeTaHola
Y MYpaBbUHOM KHUCIIOTHI. B KakuX yCIOBUAX ClI€yeT IPOBOAUTD ITY PEAKINIO?

Tema 4.3. UnenTudukanusa opraHuvdecKux BelleCTB, UX 3HAUYEeHHE M NMPHUMeHEHUe B
OBITOBOM ¥ MPOU3BOJACTBEHHOI /1eSITeJIbHOCTH YeJI0BEKA.
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, MPO1, MP03, MP0OS, MP13, MP14, TTP01, ITP07,
I1P09, ITP11, ITP12

1.B Hamem pacriopspkeHHH HMEETCs Ta30Basi TOpelika i Habop peakTHBOB: 1) BOIHBII pacTBOp
NaOH; 2) pa36asnennas H2SOa4;3) Bonusiii pactBop Na2CO3 ;4) Boansiii pactBop KMnO4 5)06pomuas
Bosa; 6) BoaHbli pactBop CuSOy4 ;7)aMMuauHbli pacTBOp OKcuIa cepedpa; 8)Bosa.

B aByx mpoOupkax comepkarcs CIeAyIONIie BEecTBa:

1 BapuaHT: a) OeH30IHAas KUCIOTa; 0) aHUINH

2 BapuaHT: a) III0K03a; 0)caxaposa;

3 BapMaHT: a) TII0K03a; 0) MIHLEPHH.

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

5 BapuaHT: a) popmanmH; 6) ITUIOBBIM CIUPT

C momompl0 MUHUMAJBHOTO YHWCJIA peareHTOB (yKa3aHHBIX B Hadaje padOThl) OMpEIeIHuTe
COJIepKUMOE KaXKA0H U3 npooupok. HamuiuTe ypaBHEHHs] COOTBETCTBYIOIINX PEAKIIUHA.

Pazgea. 5. KuHermyeckHe M TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XHUMHYECKHX peaKkuMid.

Tema 5.1. CkopocTh XUMHUYECKUX peakluii. XUMUUYECKOE PaBHOBECHE.
[Tpoepsiemsbie pe3ynpTaThl 00yuenus- JIP02, JIP 03, JIP 08, MP0O1, MP02, MP03, MP06, MP07,
MP15, ITPOS, ITP09

1.Kakyro BelMuMHy Ha3bIBAIOT TeMIepaTypHbIM KO3 duireHTom?

2.Kaxkue BemiecTa Ha3bIBAIOTCS KaTaau3aTopamMu?

3.Kak Ha3piBaroTCsi OMOJIOTUYECKUE KaTaIU3aTOPhl?

4. Bo CKOJIBKO pa3 M3MEHUTCS CKOpocTh peakiuu 2A + B—A2B, eciau KOHLEHTpauuio
BEIIIECTBA A YBEIUYMTH B 2 pa3a, a KOHUEHTpALUIO BemecTsa B ymenpmnTs B 2 paza?

5.IloueMy ckoponopTsIuecs IPOAYKTHI XPAHST B XOJOAUIbHUKE?

6.IIoueMy Ha MYKOMOJIBHBIX 3aBOJAX WHOTJIA IPOUCXOMST B3PBIBBI?

7.ITouemy >XuAKUN OCH3MH W 3TAHOJ TOPAT CHOKOHHO, a Maphl 3TUX BELIECTB B CMECH C
BO3JyXOM B3pBIBAIOTCS?

8.Kakue peakiiuu Ha3pIBaIOTCA HEOOPATUMBIMH?

9. UTo Ha3bIBaETCAd XUMUYECKUM paBHOBECUEM?



10.B kakyio CTOpPOHY CMECTUTCS XMUMHUYECKOe paBHOBecue cucrembl AB— A+B, eciau
TIOBBICHTH TemrepaTypy Ha 30°C? TemmeparypHble Ko3(GMHIMEHTHI IPAMOil 1 00paTHON peaKimii
COOTBETCTBEHHO paBHbI 2 U 3.

11.B xakoM HampaBJIE€HUU CMECTUTCI XUMUYecKoe paBHOBecue cucteMbl 2CO + 2Ho—CHa+
CO2, ecmu KOHIIEHTpAIMU BCEX BEIIECTB YMEHBIIUTH B 2 paza?

Pa3nes 6. PacTtBopsl

Tema 6.1. IlonusiTue 0 pacTBOpax
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
ITPO7, ITP10, ITP11

1.Kakoii pacTBOp Ha3bIBa€TCsl HACHIILIEHHBIM, HEHACBIILIEHHBIM ?

2.YT10 Ha3bpIBAETCS paCTBOPUMOCTHIO BelecTBa?

3.Ut0 Ha3bIBaeTCSI MAaCCOBOM J10JIeH pacTBOPEHHOTO BelecTBa?

4. Kakas mocie1oBaTeIbHOCTh MPUTOTOBJICHUS pacTBOpa?

Pa3znen 7. Xumusi B ObITY U IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJIOBEKA
Tema 7.1.
[Tpoepsiemsbie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP05, MP0OS8, MP17, MP18,
[1P02, TTP06, ITPO9, TTIP11, ITP12
1. Xumusi ¥ BIMSHUE TOIUIMBA Ha OKPYXKAIOUIYIO CPEy.
2.AnBTEpHATUBHBIC BH]IBI TOTUIMBA, IPUMEPBI X UCITOJIb30BAHHUS.
3. Yro takoe BMC? Ilonumepsl, X UCIIOJIb30BaHUE B aBTOMOOWIBHON HHIYCTPUU.
4.Tleperonka He()TH ¥ BUJIBI TOIUTHBA, BIUSHUE HA OKPYKAIOMIIYIO CpeLy?
5.PacckaxuTe 0 XMMHUYECKOM COCTaBE TOIUIMBA, YTO MOKA3bIBAET OKTAHOBOE YHCIIO?
6. X¥MHs ¥ TTOKpacKa aBTOMOOMIIBHOTO TPAHCIIOPTA.

5.2 Temsl pedepaton

. TUIbl XUMHUYECKOH CBSI3U

. 3HaUEHHE PACTBOPOB B JKU3HU U TEXHHUKE

. YcTpaHeHue xKECTKOCTH BOAbI Ha TPOMBIIUICHHBIX PEANPUATUAX

. Ucnionp30BaHre MUHEPATTBHBIX KUCIOT HA MPEANPUITHIX PA3TIAYHOTO TPOoduis
. IloBapeHHas cOb KaK XUMHUYECKOE ChIPbE

. buoTexHonorus v reHHas UHKEHEepUsi — TEXHOJIOTHHU

. CoBpeMeHHBIE METOIbI 00€33apa’kKuBaHUS BOIBI

. 3ammTa 030HOBOTO PKPaH OT XUMUUYECKOTO 3arps3HEHUS

01NN B WN —

5.3 IIpumepsbl TECTOBBIX 3aaHU I

BxoaHo# KOHTPOJIb.

IIpumeuanue. [IpenogaBarens onpeaenser KOJIMYECTBO BOIPOCOB U3 MPEITIOKEHHDIX.
Bapuanr nepsblit

1.OnekrponHas GpopmMmyiia BHEIIHETO SHEPTeTUYECKOT0 YPOBHS aTOMa KPEMHHUS
1)3s23p?;  2)3s?3p*;  3)4s?4p?;,  4)4s?4p’,
2.Xumuueckasi cBa3b B Mosiekysie NHa:
1)uoHHas; 2)KoBajeHTHas NOJIsipHast; 3 )MeTauinueckas;4)KoBaJIeHTHAs HEMOspHAsL.
3.Haubouee sipko BbIpaKEHHbIE HEMETAUNINYECKUE CBOWCTBA MPOSBIISET:
1Si; 2)C; 3)Sn; 4)Ge.
4.0xcuaptl pocdopa (V) U HUHKA SBISIOTCS COOTBETCTBEHHO:
1)KUCIOTHBIM U OCHOBHBIM; 2)OCHOBHBIM M KHCIIOTHBIM; 3)KHCIOTHBIM U aM()OTEPHBIM;
4)OCHOBHBIM I OCHOBHBIM.
5.K peakuusm 3amelieHst OTHOCUTCS peaKLus:



1)2Na + Oz = 2Na02; 2)CaCOz = CaO + CO271; 3)NaOH + HCI = NaCl + H20; 4)Zn +
H2SO4 = ZnSO4 + H21
6.BemiecTBa, KOTOpBIE MPH AUCCOLUAIIMKA 00Pa3ylOT B KAUECTBE AaHUOHOB TOJBKO THAPOKCH/-HOHBI,
SABIISIFOTCSL:

l)kucnoramu; 2)cpelHUMU CONSIMU; 3)iienoyamu; 4)KUCIBIMU COJISIMU.
7.Cymma ko3 uureHToB nepes GopMyaaMHu HEAJIEKTPOIUTOB B YPAaBHEHUU PEaKLUU

Fe + 2HCI(p-p) =FeCl; + H21 paBna: 1)2; 2)3; 3)4; 4)5.
8.CymMbI Beex KO3((QHUIMEHTOB B ITOJHOM M COKpAIlEHHOM MOHHBIX YPABHEHUSAX PEAKLUU MEXIY
pacTBopamu cyibdaTa HaTpHs U XJIOpHIa Oapusi paBHbIL:

DI1u3; 2)11us5; 3)9u3; 4)9us.
9.CokpamieHHOE HMOHHOE ypaBHeHHe peakmun Mg?" + 20H" =Mg(OH)2| cooTtBercTBYET
B3aUMO/JICICTBHUIO:

1)pacTBOpa conM MarHusi co IIEN0YbIO;

2)HepacTBOPUMOMI COJIM MarHus co LIEJI0YBIO;

3)pacTBOpa COJIM MarHusi C HEPAaCTBOPUMBIM OCHOBAHHEM;

4)HepacTBOPUMOM COJIM MarHusi ¢ HEPACTBOPUMBIM OCHOBAaHHEM.
10.Peaknust HOHHOTO OOMEHA UIET 10 KOHIIA B Pe3yJIbTaTe BBIACICHHS r'a3a MPH B3aMMO/ICHCTBHH:

1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NOs)2; 3)Ca(HCOs3)2 ¢ HCI; 4)Na2COs ¢ CaClo.
11.B cxeme npeBpalueHuit

1 2 3 4

N2——NH3z—— NH4Cl—— NH3——N>

HOBBIILIEHHAsI TeMIIepaTypa HeoOXo1uMa [l IPOBEICHUS peaKuil:

11,23, 2)1,34; 3)1,24; 4)234.
12.KapOoHar - HOHbI MO>KHO OOHAPYKHUTh BOJHBIM PACTBOPOM:

l)xmopoBogopona;  2)XJIOpHaa HaTpusA;, 3)THAPOKCUIA HATpHs;  4)Cyib(dara aMMOHUS.
13.C HauMmeHblIeH CKOPOCTHIO P KOMHATHON TeMIIEpaType MPOTEKAeT PeaKius

1)Fe u O2; 2)CaCOs u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSOas(p-p) u NaOH(p-p).
14 . Xumunueckoe paBHOBECHE B CCTEME

FeO(t) +H2(r)«> Fe(T) + H20(r) — Q cMmecuThbes B CTOPOHY MPOAYKTA PEAKIIUU MPU:

1)rOBBIIIEHUH JaBJIE€HUS; 2)IOBBILICHUN TEMIIEPATYphl; 3)IOHMKEHUH JaBJICHHUS;

4)1crosb30BaHUU KaTaau3aTopa.
15.Cynbdar kanbLus OTHOCUTHCS K KJaccy:

l)okcunoB; 2)ocHoBaHuWil; 3)coneil;  4)KHUCIOT.
16.Kak n3mensiercs paauyc atoma B psay Li — Na —K?

1)He u3MeHseTcsl; 2)cHaydaja yBEIMYMBAETCS, IOTOM YMEHBIIAETCS; 3)yMEHbILAETC;

4)yBenu4uBaeTCsl.
17.Kakoif U3 METaITOB HE PearupyeT ¢ BOJHBIM pacTBOpoM cyibhara meau (I1):

I)xene3o; 2)cepebpo; 3)omoBo; 4)HATpHil.
18.ITpu B3anMOIEHCTBHH C HEMETAIUTAMU METaJTBI MTPOSIBISIFOT CBOMCTBA!

l)okucnutensHbie; 2)KUCIOTHBIE; 3)BOCCTAHOBHUTENBHEIC, 4)OCHOBHBIC.
19.®opmyma BemecTBa, 0003HAYEHHOTO «X)» B CXEMe MPEBPALICHHNA:

P —— X——H3POy,

1)PH3;  2)CasP2; 3)P20s; 4)PCls.
20.®ocdat xkanbLus MOXKHO MOITYYUTh peaKueil HOHHOTO 0OMeHa MPH B3aMMO/ICHCTBHHM:

1)xanbiust ¢ hochopHON KHUCIOTOM; 2)oKcuaa KaibIus ¢ okcuaoM ¢ocdopa(V);

3)cynbdara kanpuus ¢ pochopHoit Kucnoroi; 4)pocdara HATPUS € XJTOPUIOM KaTbIIHA.
21.CrIpbeM ISt TIOTy9eHUs] KUCIIOPO/Ia B TPOMBIIIIIEHHOCTH CITY)KHUT:

I)6eptroneroBa conmp KCIOs3; 2)mepmanranar kamus KMnOgs; 3)Bo3ayx; 4)mepokcun
Bogoposia H20Oo.
22.0rmpenennTe MaccoBYIO 100 xkene3a B okcuze xenesa(Ill):

1)20%; 2)25%; 3)30%; 4)35%.



23.Cepy maccoii 1,6r coxriu B kucnopojae. Onpenenute o0bem okcuaa cepbi(1V), usmepeHHsIi mpu
HOPMAaJIbHBIX YCIIOBUSX, KOTOPBIIl 00pa30BajcCs Npu ITOM:

D11,2m;  2)1,12m;  3)112m; 4)0,112m.
24.0Onpeenute MacCoOBYIO JIOJTI0 caxapa B pacTBOpe, MOJydeHHOM pacTBopeHueM 10r caxapa B 190r
Boxe? 1)0,5;  2)0,1;  3)0,05; 4)2.

OT1BeTHI
BxoaHo# KOHTPOJIb O XuMuH 1 Kypc
Bapuant nepsblit

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

BxoaHnoii koHTpob Mo xumuu 1 Kypce
BapuanT BTOpOIi
1.DnexTponHas dopmyna atoma 1s°2522p°3s23p*. Xumuueckuit cumBon U GOpMyIa BOJOPOIHOTO
COEIMHEHUS ITOTO dJIEMEHTA:
1)C u CHg; 2)Si u SiHs; 3)O u H20;
4)S u HoS.
2. XUMHYECKast CBA3b B OKCHU/IC JIUTHS:

1)uonnasi; 2)koBasieHTHas MOJsApHAs; 3)MeTauinyeckas; 4)KoBaJeHTHAs HETOJIApHasl.

3.B manbIx mepuonax MEepHOJMYECKON CHCTEMBI XMMHYECKHX 3JI€MEHTOB C YBEIHMUYCHHEM 3apsia
A7ep paanychl aTOMOB:
1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOINYECKY;

3)ymenbinatoTcs; 4)He U3MEHSIOTCS.
4.DopMyITbl OCHOBHOTO U KUCIIOTHOTO OKCHIOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrO3; 3)P20s u CO2; 4)SO3 wu CaO.
5.Koaddunuent nepen Gpopmynoit BOCCTAaHOBUTENSI B YPABHEHUHU PEAKIIUM TOPEHUS aTIOMUHHS B
KHCIIOPOJIE:

11,  2)2; 3)3; 4)4
6.BemecTBa, KOTOpBIE MPU AUCCOLUAIIMM 00pPa3ylOT TOJIBKO KATHOHBI METAa/lIa U TUIPOKCH]I-UOHBI,
SIBIISTFOTCSL:

Dxucnoramu;  2)comsimu;  3)menoyamu;  4)amGOTEpHBIMU THAPOKCHIAMHU.
7.Jlammouka mpubOopa [UIS WCHBITAHWS BEIIECTB Ha AJIEKTPONPOBOTHOCTh 3arOPUTHCS TIPH
MOTPY>KEHUH 3JIEKTPOJIOB B:

1)conanyto KUCIOTY; 2)Xiaopua Kanus (kpuct.); 3)oxcua xenesa(lll); 4)auctunnupoBannyro
BOZY.
8.CymMMBI BceX KOO (PHUIIMEHTOB B IMOJIHOM ¥ COKPAIIEHHOM MOHHOM YPaBHEHUSX PEaKIUi MEeXIy
pacTBOpamH cyib(haTa IMHKA U HUTpaTa Oapusi paBHBI:

19u4; 2)10u3; 3)12u4; 4)12u3.
9.CokpameHHoe HOHHOe ypaBHeHue peakmum: Ca?* + S04 = CaSOs COOTBETCTBYET
B3aMMO/ICHCTBUIO B PACTBOpPE:

1)CaCl, ¢ BaS0Og4; 2)CaClz ¢ NaxSO4; 3)Ca c NaxS04; 4)CaCOs ¢ H2SOs.
10.0Ocanox obpazyercst ipy B3aUMOJICHCTBAN pacTBOPOB xiopua xenesza(ll) u:

l)ruapoxcunia Hatpus; 2)cynbaTa HaTpust; 3)consHoi kucaotel; 4)Hurpara meau(1l).
11.ITpu koMHATHOM TemmepaType OyayT B3aMOICHCTBOBATh:

1)N2 u Hz; 2)N2 u O2; 3)Zn u H20; 4)Na u H2O.

12.CocraB comn(NH4)2SOs4 MOKHO YCTaHOBHTH, HCIIOJB3YS [BAa PAacTBOPA, COAEpIKaIIHe
nousl: 1)OH u Ba?*; 2)OH u H*; 3)Cl- u Cu?*; 4)CO3% u Ba?".

13.C naubospielt CKOPOCTHIO TIPH KOMHATHOM TeMIIepaType MPOTEKaeT PEaKIs MEXTY:



DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOsz; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14 Xumunueckoe paBHoBecue B cucteme: COz(r) +C(1) «>2CO(r)— 173 xx cMeniaeTcs B
CTOPOHY MPOAYKTa PEAKINH MPU:
1)[IOBBILIEHUN [JABJIECHMSI; 2)IOBBIIICHUU TEMIIEPATypbl;  3)IIOHM)KEHHUU TEMIIEPaTyphl;
4)1CcrIoNb30BaHUM KaTallu3aTopa.
15.T'uapokcua KanbLus OTHOCUTBCS K KJIacCy:
l)okcumoB; 2)ocHOBaHUWM; 3)coyield;  4)KHUCIOT.
16.Kak M3MEHSIOTCS KUCIOTHBIE CBOMCTBA BBICIIMX OKCHJIOB ClieBa Harpaso B psay Al-Si-P?
1)He u3MeHsI0TCs; 2)cHavana YBETUYUBAIOTCS, IIOTOM YMEHBIIAIOTCS; 3)yMEHbIIAIOTCS;
4)yBeIMUNBAIOTCSL.
17.Kakoii U3 METaJIOB HE PearupyeT ¢ BOJHBIM pacTBOopoM cyibpara meau (11):
l)xene3o; 2)30;moto;  3)onoBo;  4)HATpHil.
18.11pu B3auMoAeCcTBUM C METAJIIAMH HEMETAJLIbI IPOSIBIISIIOT CBOMCTBA!
1)okucnutenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.
19.®opmyna BemiecTBa, 0003HAUEHHOTO «X)» B CXeM€ MPEeBpaICHHI:
+H2 + HCI
FeO —— X———FeCla:
1)Fex0s3;  2)FeCly;  3)Fe;  4)Fe(OH):..
20.I'mapokcuy MHKa 00paszyeTcsl pU B3aUMOICHCTBUH:
l)okcuaa 1MHKa ¢ BOJOW; 2)OKCHIa IIMHKA C THAPOKCHIOM HaTpusi; 3)XJopuia IHMHKA C
ruapokcuaoM Meau(Il); 4)xaopuaa muHKa(p-p) € THAPOKCUIOM HATPUS(P-P).
21.B npOMBIIIUIEHHOCTH CEPHYIO KUCIIOTY MOJYYalOT IMOTIIOUICHUEM:
1)SO3 Bomoii; 2)SOs3 pactBopoM cepHoii kucioThl; 3)SO2 Bomoit; 4)SO2 pacTBOpOM
CEpPHOM KUCJIOTBHI.
22.0mpenennTe MaccoBylo oo Meau B okcue meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca razoo0pa3HOro BO0OpO/ia, KOTOPHII BBIJIEINUTCS MPU PACTBOPEHUU 4,5 T aJIOMHUHHUS B
COJIIHOM KMCJIOTE COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r.
24.0Onpenennure MacCOBYIO JIOJIO COJIM B PacTBOpE, MOIyYeHHOM pactBoperuem 20r com B 140r
BOJBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTBeTbI
BxoaHoii koHTpoab mo xumum 1 Kype
Bapuanr BTOpou

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

5.4. 3ajannsa npakTHYeCKHX padoT

Pa3nes 1. OcHOBBI CTpOCHHSI BelecTBa

IIpakTuyeckas padora Nel. «CocraBineHue XUMHYECKUX (OPMYJ ABYXaTOMHBIX COEIMHEHUMN
(oKcuIOB, Cynb(PHUIOB, THAPUAOB U T.I.) U JPYrUX HEOPraHUYECKUX COCAMHEHUH OTICNbHBIX
KJIACCOB C HCIIOJIb30BAHME XUMHUYECKOW CHUMBOJIMKHM W HA3BAHWI COCAVMHEHUHN 0 TPUBUAIBHOU
HOMEHKJIaType U MexxayHapoHoit [UPAC.

Hean: CoBeplieHCTBOBaHNE YMEHHUM COCTaBIATh (hOPMYIIbl OMHAPHBIX COSTUHEHUN, HA3bIBATh UX,
3aKpENUTh MOHATHUS «CTETIEHb OKUCICHUSY», «OMHAPHBIC COCIUHEHHS;



3aganue 1.

Bapuanr 1

Bapuanr 2

1. OnpenenuTe CTEEHN OKUCIICHHS] aTOMOB
JJIEMEHTOB B COCTMHEHHSIX, POPMYIIBI KOTOPBIX
Si02, Na20, K5>S, LiBr. IIpuBeaure Ha3BaHHS
KaXXJIOTO U3 BEIIECTB.

1. OnpenenuTe CTENEHN OKUCICHHS aTOMOB
XUMHUYECKHX 3JIEMCHTOB B COCTUHCHUSIX,
¢dopmysl kotopeix H20, AlCl3, N2Os, NagP.

2. Kakas u3 cnenyronux Gopmy
cooTBeTcTBYeT oKcuay azora (I1):

NO, N20s5, NO2, NoO?

2. Beibepute dpopmyny okcuaa mapranma (IV):
MnO, Mn207, MnF4, MnOs.

3. Hanmmmure Gpopmysibl BEIECTR:

a) okcua cepsl (IV) 6) okcuna cepsr (VI).

3. Hanummre ¢popMysbl BEIECTB: a) OKCUAA
meau (11); 6) okcuna HaTpusl.

3aganue 2. CoctaBuTh opMyny OMHAPHOTO COCTUHEHHS AIFOMUHUSA C YTIIEPOJIOM.

3ananme 3. Hazsate BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenenp okuciienus: xjiopa B coenunernu Cl20.

BriBoja o padore.

I[IpakTuyeckoe 3ansaTHeNe2.XapaKTEpUCTUKA BJEMEHTA MO €r0 IMOJOKEHUIO B IMEPUOJIMUYECKON

cucteme JI.11. MenzaeneeBa

Henn:

Xap AKTCPU30BATH XUMHUYCCKUC ISJICMCHTBI

MIEPUOIUYECKON CHCTEME XUMUYECKUX 1eMeHTOB [[.1. Menaeneesa no miany.

ILnan XAPAKTEPUCTUKH IJIEMEHTA

1) Ha3Banue 3j1eMeHTa;

2) XUMHYECKUN CUMBOJT,

3) IMopsakoBeIii HOMED;

4) AtoMHasi Macca,

5) Homep nepuosa;

6) Homep rpymmsl, BUJ OATPYIIIIb;

7) Bapsina siipa aToMma;

8) Uunciio mpoTOHOB M HEUTPOHOB;

9) OO61Iee YMCITO AIIEKTPOHOB,

10) DnexTpoHHast hopmya;

11) MeTasn uau HeMeTaILT;

12) Beicmiuii OKCHI, €0 XapakTep;

13) BomopoHoe coeuHeHue (€CITU €CTh);
14) Tunpoxcup, ero Ha3BaHUE U XapaKTep;

15) VBenuuenue paanyca aroma (B epuoje u A-rpyre)

Bapnanrl. J[aTe XapakTepUCTUKY DJIEMEHTOB C MOPSAKOBBIMU HOMepamu 13,21
Bapnanr 2. /IaTh XapakTEpUCTUKY 3JIEMEHTOB C MTOPSIAKOBBIMU HOMepaMu 15,23

Bapuant 3. JlaTh XapakTepUCTUKY 3JIEMEHTOB C OPAIKOBBIMU HOMepaMul7, 25

Pazgea 2. Xumuyeckue peakumu

IIpakTyeckoe 3anaTHe Ne 3«TUIIBI XUMUYECKUX PEAKIUIIN.

B COOTBECTCTBHMHM C HUX IIOJJOXKCHUEM B


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

Heas: KrnaccuduuupoBaTh peakuuu Mo CIEIYIOIIUM IMpHU3HAKaM: YHCIY M COCTaBy HCXOJHBIX
BEIIECTB M NPOAYKTOB pEaKIMU, U3MEHEHHUIO CTENEHEHl OKHUCIIEHHS XUMHUYECKHX 3JIEMEHTOB,
00paTUMOCTH MPOLECCa, YIACTUIO KaTaIn3aTopa, TEIIOBOMY dPPEKTy

Bapuanr 1.

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

2) Al +Fe203 —> AI203 + Fe + Q

3) CaCO3 ->Ca0 +C02-Q

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

Bapuanr?2.

1)KCIO3 —>KCI + 02 - Q;

2)N2 +02 <-NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

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. «Pacy€Tsl 10 ypaBHEHUSIM XUMHYECKHUX PEAKIIHHA ¢ UCIIOIb30BAHUEM
Macchl, 00bEMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJUYECTBA BELIECTBAY.

Heab: O3HAKOMUTHCSA C OCHOBHBIMH 3aKOHAMU XMMHH U HAYYUTHCS C UX TTOMOIIIBIO periaTh
AJIEMEHTApHbIE PACUETHHIE 331a4H.

OO6opynoBaHue: KaabKyJISTOPHI; IEPUOIUUYECKAS CUCTEMa XUMHUUYECKHX demeHToB J[. 1.
MenneneeBa, Tabnuia « OCHOBHbIE XUMUYECKHE (POPMYITBI»;

Bapuanr 1.

1.ITonp3ysich 3HAYEHUSAMHU aTOMHBIX BECOB 3JIeMEHTOB 3 Ilepumonuyeckoil Tabmuibl, paccuuTaiire
MOJIIpHYI0 Maccy (r/Mounb) uist cneayronux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckonbko
MOJIEKYJI COIEPKUTCA B 1 MOJIE Ka)KJIOr0O U3 3THX BEILECTB?

2. CkoapKO MOJIeH KUcIopoa coaepxutcs B 128 T kucinopona?

3. IIpu rpo3oBBIX paspsaax B arMochepe NMpoucxoauT cienyromias peakuus: N2 + 02 = NO2.
Vpasusiite peakiuio. CKOJIBKO MOJIEH KUCIOPOAa MOTPEOyEeTCs sl TOJIHOTO MpeBpanieHus: 1 Moss
azora B NO2? Ckoinbko 310 Oyzner rpamMmoB kuciopoja? Ckosbko rpammoB NO2 obpa3zyercs?
Bapuanr 2.

1. B crakan Hanmiu 180 r Bogsl. CKoIbKO MOJIEKYJ BOAbI B cTakaHe? Ckoisibko 310 Mojseit H20?

2. Beruncnure Maccy BENIeCTBa, COOTBETCTBYIONIYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxxupckuil camoler mepen HadaioMm peiica morpyswin 200 xr npoayktoB (macca 6e3
ynakoBku). Kak wu3MeHunach Macca aBuanaiiHepa IOCJ€ TOTO, Kak B IOJIETE MacCaKupam
IPeUIOKIUIN 00€/1 U BCe MPOAYKThI ObUIH ChEJICHBI?

Bapmuanr 3.

1. Kpacuerit nmopomok menu (6,4 T) cMemany C KeIThIM MOPOIIKOM cephl (3,2 T) U Harpeiu.
[Tosmyunny 4epHbI MOPOILIOK, HE COAEPKAIINNA KPACHBIX KPYITMHOK ME/IM U JKEJITOTO MOPOIIKA CEPHI.
KakoBa Macca noixyueHHOro yepHoro nopomka? Hanumure ypaBHeHHE peakiun

2. Kakoit 06beM npy HOpMaJBHBIX YCIOBHSX (H.y.) 3aHUMAIOT 56 T Ta3000pa3HOTo a3ora’?

3. IIpu rpo3oBBIX paspsaax B atMocdepe MpoucXoauT ciedyromas peakuus: N2 + 02 = NO2.
Vpasusiite peakiuio. CKOIbKO MOJIEH KUCIOPOaa MOTPEOyeTCs JIJIs TTOJTHOTO MpeBparieHus 1 Most
azora B NO2? Ckoinbko 310 Oyzner rpammoB kucnopona? Ckonbko rpammoB NO2 obpa3zyercs?

IIpakTu4yeckoe 3ansaTHeNe S.
Hesmn. Ha npaktuke yOeIuTbCsl B CYyLIECTBOBAaHMM THJPOJIM3a; COBEPIIEHCTBOBATH YMEHUS
HaOJII0aTh XMMUYECKHE SIBICHHS; OOBSICHATh HaONIOfaeMble SIBICHHUS M PE3yJbTaTbl OIIBITOB;



pemaTh KaueCTBEHHBIC 3aJla4H; COCTABIISATh YPABHCHHUS XUMHUUYECKHX PEaKIMii MOHHOTO OOMEHa C
y4acTHEM HEOPTaHUYECKUX BEIIECTB.

Bomnpocsl 1J191 1onycka k J1adoparopHoii padore

1. ChopmynupyiTe 11eab IUIAaHUPYEMOTO YKCIIEPUMEHTA;

2. O0BsicHHUTE, KaKOW TPOIECC HA3bIBAIOT THAPOIIU30M, KaKOH OH ObIBaeT?;

3.KakoBa poJib ruziposin3a B mpupojie?

4. OOBsCHUTE, KaKHE CYIIECTBYIOT CIIOCOOBI JIOKA3aTeNbCTBA CYIIECTBOBAHUS THAPOIIN3A
HEOPraHWYECKUX U OPraHUYECKUX BEIICCTB,

5. O0OBsicHUTE, KaK COCTABIISIETCS] YPAaBHEHHUE TUAPOIIN3A;

6. O0bsicauTe, yTo Takoe pH? Kak 3aBUCHT MaHHBIN MMOKa3aTeab OT KUCIOTHOCTH WJIM OCHOBHOCTH
Cpelbl pacTBoOpa;

7.00BACHATE XO/1 BHITTOJTHEHHS YKCIIEPUMEHTA 10 PEIICHUIO0 Ka4eCTBEHHBIX 3a]1a4;

8. IlepeunciuTe OCHOBHBIC AaCHEKTHI COOJIOJICHUS TEXHHUKH O€30MacHOCTH Mpu padore ¢

arpecCUBHBIMU peareHTamMu (TUAPOKCUI HATPHUS).

OO6opynoBanue u nocyaa PeakTHBBI
1. CTexasHHBIC TPOOUPKHU 1. PactBop NaOH
2. llItatuB 1u1g npoOupok 2. PactBop Na2S0O4

3. PactBop AICI3

4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KHCII0THO-OCHOBHBIA UHAUKATOP

AJITOPUTM npoBeeHus onbiTa Ne 1 Bonpocs! u 3a1aHusn

3amanue Ne 1. B Tpex mpoOupkax moa 1. laTh 00BbsiICHEHUE TTPOBEICHHBIM
HOMEpaMH HaxXxOJsATCS pacTBOPHI TPEX onbIiTaM. 2. COCTaBUTh YPAaBHEHHS
coJieil: XJIopuaa aJTlOMUHUS, CynbdaTa peakIfii, MpOTEKAIIINX B MPOOUPKE B

HaTpusi, kapOoHaTa HaTpus. He monb3ysachk [MOJEKYIsIpHOM U MOHHOM BHJIaX.
JIPYTUMH PEaKTHBAMH, ONIPEICITUTE COCTaB
KaX/1011 TPOOHPKH.

AJIFOpl/ITM MPOBEACHUSA OIIBITA Ne 2 BOl'[pOCI)I H 3a1aHusA

3anganue Ne 2. Uto npousonaer, ecinu 1.Kakoi nHIMKATOp JIy4dIlle UCII0Ib30BATh
OXJIaJIUTh PACTBOP KapOOHAaTa HATPUs WM |71 ONpEeeNICHHsI CpeIbl pacTBopa? 2.
no0aBuTh K HeMy ruapokcua HaTpus? 1.1. (CocTaBUTh COOTBETCTBYIOIINE YPAaBHEHUS
Hanute B npobupky 1-2 mMi pactBopa XUMHUYECKHUX PEAKIHN, B MOJIEKYJIIPHOM U
kapOoHata Hatpus. 1.2. OnycTuTh MOHHOM BUJAX.

MpOOUPKY B CTaKaH C OYEHb XOJIOAHOMN
BOJI0M nnu cHeroM. 1.3. [IpoBeputs cpeny
pacTBOpa Mpy NOMOIIH KUCIOTHO-
OCHOBHOTO MHAUKaTOpa. 1.4. Jlo6aBUTH K
pacTBOpy KapOOHATa HATPHUS TUAPOKCUT
HaTpHUSL.

AJITOPUTM NpOBeAeHus onbiTa Ne 3 Bomnpocsl 1 3aganus

3ananue Ne 3. [Ipo6nemusiit onbIT. 1.1. B |1. CocTaBUTh COOTBETCTBYIONIHE
OJIHY TIPOOUPKY C pacTBOPOM cCyib(ara YpaBHEHUSI XUMUYECKUX PEAKIUH, B
Menu (I1) mpuiuTh pacTBOp rUAPOKCUAA  [MOJEKYJISIPHOM M MOHHOM BUAX.




Hatpus. 1.2. Bo BTopyto nmpoOupky c
pactBopoMm cynbdata meau (II) mpunuts
pactBop Kapbonarta HaTpus. 1.3. CpaBHUTH
BT 00pa3yrommxcs 0caakos. 1.4.
OOpaTuTh BHUMaHKE Ha BBIJICJICHHE T'a3a B
oJlHOM U3 mpobupok. 1.5. Onpenenuts,
OTKYJa MOXKET BBIJEIATHCS 3TOT ra3? 1.6.
[IpoBEpUTH KAYECTBEHHBIN COCTAB ra3a
ropsiiei 1yduHkon. 1.7. OObSICHUTH
[IPOUCXO/ISIIEE SBJICHUE.

AJITOPUTM NPOBe/ieHus onbiTa Ne 4 Bonpocel u 3aganus

3ananue Ne 4. [Ipo6memuspiii onbiT. 1.1. K |1. O0BACHUTH MpOUCXOAIICE SIBJICHUE. 2.
PAcTBOPY XJIOpHUIA ATFOMUHUS TIPUITUTh CocTaBUTh COOTBETCTBYIOIINE YPAaBHEHUS
pacTBOp KapOoHATa HATPHS. XUMHUYECKHUX PEaKIIHii, B MOJIEKYJIIPHOM U
HOHHOM BUJaX. 3. OTBETUTH HA BOIPOCHI.
J1i1s1 9ero B MEIMITMHCKOM TTPaKTHUKE
KCIIOB3YIOT PACTBOP MUTHEBOM COJBI JIJIS
[MOJIOCKAHUS TTPH BOCTIAJIUTEIILHBIX
3abosieBanusx ropia? Kakosa pob
ruaponusa B npupoae? [louemy pactBop
Mbla IEHUTCS B BOJiEe?

BeiBOABI.

1.IIpoananu3upyiTe COOTBETCTBHE MOJIYUEHHBIX PEe3yIbTaTOB TUIIAM ruaponusa. Caenaiite
COOTBETCTBYIOIINE BBIBOJIBI.

2.ChopMynupyiTe BBIBOJBI O 3aBUCMMOCTH THIIa TUAPOJIN3A U KUCIOTHOCTH CPeJlbl pacTBOpA.

Pa3nen 3.CTtpoeHue u CBOHCTBAa HEOPraHUYECKHUX BelleCTB

IIpakTnueckoe 3ansaTue Ne6 Kiaccuduxanus, HOMEHKIaTypa U XUMUYECKHE (OPMYIIbI
HEOPraHUYECKUX BEIIECTB)»

YueOHast neJib: 3aKpeNUTh 3HAHUS, YMEHUS, HABBIKH 1O KJIacCU(UKALMH, HOMEHKIIAType , COCTaBY
HEOPraHMYECKUX BEIECTB.

AKTyanusanus 3HaHHWi:

@pOHTaIBHBIN OIIPOC.

1.Yto Takoe oxcuapl? Kakue ObBatoT okcuabl? Ilouemy HeconeoOpasyromue OKCHUIBI Tak
Ha3bIBArOTCA?

2.Yro Takoe kucnotsl? Kakue kucinorsl Bel 3HaeTe? Uto Takoe TpEXOCHOBHAS KUCIIOTA?

3.Yto0 Takoe ocHoBanusA? Yto Takoe miénouun?

4. Yto takoe conu? IlpuBeante npumepsl comneil.

5.11po6.iemHbIii Bonpoc. [louemMy 1 KMUCIOTHI M OCHOBaHUS OOBEIUHSAIOTCS B TPYIITY TUAPOKCUIBI?
Yro y HUX OOIIEro U 4YeM OHU OTIINYAI0TCA?

BrinoJiHeHue 3a1aHMid 10 BApUAHTAM

Bapuant Ne 1

1. HazoBure coemumuenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2SO4, CaSO4, KOH, HCI,
HNO3, CaO, KCI.

2. U3 3apanus Ne 1 Beimummte Gpopmysbl OKCHIOB.

3. CoctaBbTe POpMYIBI BCEX BO3MOXKHBIX OKCHJIOB /IS CIIeAyromuX 3nemMeHToB: Ca , S, O, Mg.

4. CoctaBbTe (HOpMYIBI CIEAYIONMX coequHeHwmit: okcua a3zora (1), ruapokcua HaTtpus, cynbdar
Oapust, OKCHUJT MarHusi, XJIOPUJI aTFOMUHHUS.



Bapuant Ne 2

1. HasoBute coemunenusi: BaCly,, HSiOs, HsPOs, BaO, H»SOs3, AICl;, Ba(OH).,
KNO3, CaCOs, Fe(OH)2, Na2O, P2Os

2. W3 3aganus Ne | Bemmuimmte (opMyIabl COJNEH.

3. CoctaBbTe QOpMyIIbI BCceX BO3MOXKHBIX OKCHIOB AJis cienyromux snemeHToB: C, AL, N, Fe.

4. CoctaBbTe (OPMYIIBI CIACTYIOIUX COCAMHEHUI: (PTOPOBOAOPOAHAS KUCIOTA, TUAPOKCH] Oapus,
HuTpaT Meau, okcun xenesa (I1I), okenn kpemuus,

Bapuant Ne 3

1. HasoBure coemunenus: Ba(NOz),, MgO, CO; NaOH, HNO,;, ZnO, NacCl,
SO3 H2S04 BaSO4, LiOH, HCI,

2. U3 3amanus Ne 1 Beimumunte GOpMyIIbl KUCIIOT.

3. CoctaBbTe POpMYIBI BCEX BO3MOKHBIX OKCHJIOB s cienyromux 3nemenToB: K, Cl, Mg, Ba.

4. CocraBbTe (QOPMYIBl CIEAYIOUUX COCAUHEHHWH: TUIPOKCU] IMHKA, OKCHJ aTFOMUHUSA,
CEpOBOIOPOHAS KUCIIOTA, OKCUJ] BOJOPO/a, HUTPAT MEJIH.

Bapuant Ne 4

1. Hasoeutre coemunenus: KO, P203 MgClz, H2SO3 | H3POs4 :NaxCOs, Fe(OH)3ZnO,
H2S04, FeCls Ca(OH)2, NaNOs

2. U3 3amanus Ne 1 BeimumuiTe GopMysibl OCHOBAHHM.

3. CocrtaBbTe (OpMYIIBI BCEX BO3MOKHBIX OKCHJIOB IS CIIEIYIONMIUX 3J1eMeHTOB: Si, Al, N, Li

4. CoctaBbTe (hOpMYNBI CIEAYIOUUX COCTUHEHUI: THAPOKCUA alOMHUHMS, okcun yriepoaa (IV),
KapOOHAT KaJbIUsl, OKCUJ HATPUsI, XJIOPOBOJIOPOJIHAS KHCIIOTA

IIpakTnueckoe 3anaTHeNe7 «CBoiicTBa, COCTaB, MOIy4eHHE M O€30IACHOE HCIOIb30BAHUE
BO)XHEHIINX HEOPraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKay.

IIpakTyeckas padora NeS. UnenTnpuxanus HEOPraHM4eCKHX BeIIeCTB

Heaun: C noMoIibo Ka4eCTBEHHBIX PEaKIIMii Ha HOHBI Paclo3HATh MPEJIOKEHHbIE HEOPTaHUYECKUE
BELIECTBA.

PeaktuBbl: pacTBopbl: xiopua xkenesa (I11), xnopuna ammonus, cynbgaTta HaTpus, XJIOPHU HATPHUS,
THJIPOKCUJ HAaTpus, Xjopuaa 6apusi, HUTpaT cepedpa, 10%—Hs1ii pactBop ponanuaa kanus KSCN
OmnbiT 1: Mcnons3ys BelJaHHBIE pEAKTHUBbI, IPOBEIUTE XapaKTEPHbIE PEaKIIMU Ha MOHBI U JJOKAKUTE
KaueCTBEHHBIN cocTaB xyopuaa xenesa (III).

AJITOPUTM BBINOJIHEHHUS] JTAHHOTO ONBITA

JUis BBINOJHEHMS JI@HHOTO OINbITa COJACPKHMMOE MNPOOMPKH pas3aenuTre Ha JBe npoObl. [lis
orpezeneHus KaTHOHOB kene3a Fe+3 mpuieiite B onny npobupky pomanun kamuss KSCN. Yro
HaOmronaere? Jlns onpenenenus annoHoB xJyiopa Cl - mpuseiite B Apyryro npoOUpKy HUTpAT cepedpa
AgNO3. YUto nabmtonaere? Pe3ynbTaThl ONbITa 3aHECUTE B TAOIUIy. Y paBHEHUS peaKIUi 3aluIInTe
B MOJICKYJISIPHOM, TIOJTHOM MOHHOM U COKpaIlleHHON HOHHON opMax.

OmnbIT 2. B Tpex npoHyMepoBaHHBIX poOupkax (1, 2, 3) gaHbl BeniecTna: XJI0pUa aMMOHHUS, XJIOPHT
HaTpus, cynbdar HaTpus. C HOMOIIBIO0 KAUECTBEHHBIX PEAaKIMi Ha MOHBI paclio3HaiTe, B Kakol u3
MPOOUPOK HAXOMSATCS TaHHBIE BELIECTBA.

AJITOPUTM BBITIOJHEHHUS JAHHOTO ONbITA:

J171s1 BBIMOTHEHMSI JAHHOTO OMBITA COAEPKUMOE KaXA0M MPOHYMEPOBAHHOM MPOOUPKH pa3AeauTh Ha
Tpu npoOsl. [l onpeaeneHus XJIopuaa aMMOHUST HE00X0AMMO MPOBECTH KAYECTBEHHYIO PEaKIUI0
Ha MOH aMMOHHUS - B TpU NpoObI MPUIIUTH PAcCTBOP THUAPOKCHUIA HATPUS, HArpeTh B IJIAMEHU
ciuptoBku. Yro Habmomaere? [lnst ompenenceHusi cynbdara HaTpush HEOOXOIMMO IMPOBECTH
KaueCTBCHHYIO PEaKIMI0 Ha Cyab(aT-uoH - B JIBE MPOOBI MPUIUTH PacTBOp XJopuaa Oapus. Uto
Habmromaere? s moaTBEp KIEHUS, UTO B TPETHEH MPOOUPKE HAXOANUTCS XJIOPU HATPHSL, IIPOBETUTE
KaueCTBEHHYIO PEaKIIMIO Ha XJIOPUA-HOH — J00aBbTE pacTBOp HUTpaTa cepedbpa. Uro Habmogaete?


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

Pe3ynbraThl OmbITa 3aHECUTE B TAOMUILY. Y paBHEHHSI PEaKIMid 3aMUIINTE B MOJICKYJISIPHOM, MOTHON
WOHHOM M COKpaIlleHHON HOHHOU (hopMax.
BoiBox k padore:

Paznen 4. CTpOCHI/Ie H CBOIiCTBA OpPraHn4e€CKUux BEIIECTB

IpakTuyeckoe 3ansitue Ne9. [IpakTudeckoe 3ansiTue Ne9. «XuMHUUECKOE CTPOEHHUE KaK MOPSIA0K
COEITMHEHUSI aTOMOB B MOJIEKYJI€ COIJIACHO UX BAJIGHTHOCTHU (M30MEphI, TOMOJIOTH), HOMEHKJIaTypa
OPTraHWYECKUX COCAMHEHUN OTHIENbHBIX KJIacCOB,  COCTABJICHHE TOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYJI OpraHMYECKHUX BEIIECTB OTAEIbHBIX KIacCOB.

Heab: 3aKpenuTh YMEHHSI HA COCTABIIEHHWE TOJHBIX M COKPAMIEHHBIX CTPYKTYPHBIX (Qopmys
OpPraHWYECKUX BELIECTB OTAEJIbHBIX KJIACCOB, IOHATHUS U30MEPBI, TOMOJIOTH, HAa3bIBATh BEILIECTBA 110
HomeHknatypelUPAC.

Bapuant nepsblil. V3 npeiokeHHOro nepedHs BhIOEpUTE JIBa BEIIECTBA, KOTOPBIE SBISIOTCS
uzomepamu: 1) 3-meTmirekcen-1; 2) rekcen-2; 3) MeTHIIUKIOTeKCaH; 4) rekcaaueH-1,5; 5) rekcan;
6) METUIIOCH30J1.

Bapuaunt BTopoii. 13 npemyioxkeHHOTr0 nepedHsi BEIOEpUTE JBa BEIIECTBA, B MOJIEKYJAaX KOTOPBIX
MPUCYTCTBYET JBOMHAs CBSI3b MEX]y aTOMaMM yrjepoja M Kuciopoja:l) MeraHomn; 2) ykcycHas
kucioTa; 3) penon; 4) rimiepun; 5) aleTox;

Bapuant Tpermii. V3 mpenyokeHHOro mepeuHsi BbIOEpUTE JBa BEIIECTBA, KOTOPBIC SIBISIOTCS
romosioramu nienrana: 1) CsHg; 2) CsHio; 3) CaHsg; 4) C4Hao; 5) CeHe.

BoiBoa mo padore.

IpakTnyeckoe 3ansaTueNel(0«CBolicTBa OpPraHMYECKUX COCIUHEHUN OTACJIbHBIX KJIACCOB,
COCTaBJICHHE YPAaBHEHUN XUMHUYECKHX pEaklUi ¢ y4acTHEeM OpPraHMYEeCKUX BEIIECTB Ha OCHOBAaHUH
UX COCTaBa U CTPOEHUS».

Ienab: 3akpenuTh CBOMCTBA OpraHUUECKHUX BEIIECTB HA OCHOBAHUHU MX COCTAaBA U CTPOCHMUSI.
Bapuant nepsBbiii. 13 npeanokeHHOro mnepedHs BEIIECTB BbIOEpUTE BCe CBOWCTBA, KOTOpHIE
XapaKTepHbl Kak JUIs (peHosa, Tak U JUIs yKCycHOM kuciothl: 1) OGeciiBeunBaeT OpPOMHYIO BOAY;
2) BzaumopeiictByeT co menodamu; 3) BsaumopeiictByer ¢ kamwem; 4) Berymaer B peakiuio
srepudukanun; 5) OKUCIAETCS IEPMaHTaHATOM KaJIusl.

Bapuant BTOpOil. VI3 mnpeanokeHHOro mepeuHsi BbIOEpUTE BCE BEIECTBA, C KAXKABIM M3
KOTOpBIX B3auMopelcTByer neHTtan: 1) xiop (cser); 2) KMnOgs (p-p); 3) OpomHas Boja;
4) KOH (p-p); 5) xucnopon (t).

Bapuant Ttpetnii. M3 mnpemsiokeHHOro TepedHs BbIOEpUTE BCE BEIIECTBA, KaXI0€ U3
KOTOPBIX B3auMoJieiicTByeT ¢ ykcycHoil kucnoroit: 1) NaOH (p-p); 2) Na2COs (p-p);
3) CeHe; 4) CH30OH; 5) Cu(OH)2.

BriBoa o padore.

IIpakTuueckoe 3ansaTue Nell. «CocTaBieHre CXeM peaklHii(B TOM YHCIE MO MPeIIOKEHHBIM
LENOYKaM MPEeBpPaLIeHHI), XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COEIMHEHUN
OTJIENbHBIX KJIACCOB, CMOCOOBI MX TMOJY4YEHHS M Ha3BaHWE OPraHMYECKHX COEAMHEHHH II0
TPUBHAIBHON MM MEXTyHApOIHOM cucTemaTrueckoil HomeHkiiatype [UPACH.

Henab padoTbl: 3aKpennTh 3HAHHWS O B3aUMOJEWCTBUM KJIACCOB OPTaHUYECKUX BEIIECTB MEXKIY
co00i1 Ha OCHOBaHWU XUMUYECKUX CBOMCTB U CIIOCO0AX MOTY4YECHHUS.

Bapuant nepsblii

1.0OcymectButh npeBparnierue Bemects: CH4 — X — Y — C6HSNO2

OHpGI[eJII/ITC, KakKuC€ M3 YKa3aHHBbIX BCHICCTB ABJAKOTCA BCHICCTBAMU X u Y, Ha3BaThb HX IIO
Homenknarype IUPAC: 1) xnop6en3omn; 2) 6eH3om; 3) aneTuieH; 4) aleToH; 5) TeKcaH.



2.0cCyI11ecTBUTH MPEBPAIICHUE BELIECTB!
X Y
C2HsOH — C2HsCOOC2Hs — C2HsCOONa.
Onpenennure, Kakue M3 YKa3aHHBIX BEIIECTB SBJSIIOTCA BewmlecTBaMM X M Y, Ha3BaTh MX IO
HOMEHKJIaType IUPAC:
1) Co2HsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSOs4; 5) Na
Bapuanr BTOpOi
1.0OcymiecTBUTh IpEeBpalllCHHs BEIIECTB:

H2S04, t
CH2=CH; — X — Y — C2oHs-0O-CoHs
Omnpenenure, Kakue M3 yKa3aHHBIX BEINECTB SBJSIOTCS BemecTBaMH X W Y, Ha3BaTh HX I10
nomenkiarype IUPAC: 1) CHz-CH2-OH; 2) CH2CI-CHCI, 3) CHs3-CHz;,  4) CaHy;
5) CHsCH:2Br.

2.0CyIIecTBUTH IpEBpAILCHUS BEIIIECTB!
CH30H
YKCyCHas KHCJIOTa — X — [JIMLVH — Y

Onpenenure, Kakue W YyKa3aHHBIX BEILECTB SBJISIOTCS BellecTBaMu X W Y, Ha3BaTh UX IO
Homenkinarype IUPAC: 1) xjopykcycHas KucioTa; 2) amerar HaTpus; 3) alleTHIICH;
4) MeTUJIOBBIN 3(pUp YKCYCHOM KUCIOTHI; 5) METUIIOBBIN A(UP aMUHOYKCYCHON KUCIIOTHI.

BriBoa o padore.

IIpakTyeckoe 3anaTueNel2. «llomyuenue 3TuIeHa U U3YYEHUE ETO CBOUCTBY.

PesyabTaT 00ydyeHusi. YCcTaHaBIUBaTh 3aBUCUMOCTh (PU3UKO-XUMHUYECKHUX CBOMCTB OpPraHUYECKHX
BEIIECTB OT cTpoeHus Mosiekys. Oomme komnereniuu OK 01, OK 02 OK 04

1. Bompocsl anis gomycka K MpakTHYecko pabore: a) chopMynupyilTe Ielb IIaHUPYEMOTO
JKCIIEpUMEHTa; 0) OOBSCHUTE, K KaKOMY KJacCy OpraHMYECKHX BEIIECTB OTHOCUTCS ITHIIEH; B)
O0O0BSICHUTE, KaKMMHU XHMHYECKUMHU CBOICTBaMHU 00JIafal0T BellecTBa JAHHOTIO Kiacca, Kakue
Ka4eCTBEHHbBIE PEAKLIUU JJIS UX OOHAPY)KEHUS UCIIONb3YIOTCS; T) O0BSICHUTE, KaK MOYKHO MOJIyYUTh
BEIIIECTBA JJAHHOT'O KJ1acca COeIMHEHUH B J1a0OPaTOPHBIX YCIOBUX; 1) OOBSICHUTE, U3 YETO COCTOUT
npubop JUIs TOJYYEHHUs Ta3oB; €) IEePEeYUCIUTe OCHOBHBIE AaCHEKThl COOJIIOJICHHUS] TEXHUKHU
6esomacHoctT npu pabore ¢ JIBXX (9TuNOBBI  cHUPT), arpecCUBHBIMH  peareHTaMu
(KOHILIEHTpHpPOBaHHAs CEpHAas KUCJIOTA), HarpeBaTeIbHBIMU pUOOpamMu (CIIUPTOBKA).

2. IIpoBeeHue ONbITOB

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexnssHHBIE TPOOUPKHU 1. KonniearpupoBansslii pactBop HoSO4
2. llltaTtuB 11 npoOUpoK 2. OTUIIOBBIN CIIUPT
3. CniupToBKa 3. PactBop KMnO4
4. Crinuku 4. BpomHast Bosia
5. ITecok

AJroputM nposeaeHus onbita Ne 1 Bonpocsl n 3aganus

1. ITostyuuTh 3TUIIEH IE€THUIpATALIMEN STUIOBOTO 1.Yto nmpoucxoaut B mpobupke? Uto
CIIMpTa, OOHAPYKHUTH €r0, U3YUHUTh €r0 CBOMCTBA. HaOmronaete?
1.1. B mpoOupky HamuTh 2—3 MJI 3TUIIOBOTO CIIUPTA U
OCTOPOXHO 100aBUTH 6—9 MJI KOHIIEHTPUPOBAHHON




CEPHOU KUCJIOTHI. 3aTE€M BCHIIIaTh HEMHOT'O
[IPOKAJIEHHOTO I1€CKa (IIECOK UJIM MEJIKHE KYCOUKH
[eM3bl BBOJST U1 TOTO, YTOOBI IPEIOTBPATUTH
TOJYKH KHUJIKOCTH IPU KUTICHUH ). 3aKPBITh TPOOUPKY
MPOOKOH ¢ ra300TBOIHON TPYOKOH, 3aKPEIHThH €€ B
LITAaTUBE U OCTOPOKHO HarpeTh COAECPKUMOE
npobupkwu (puc.l)

C,H.OH = C,H, + H,O

2.K kakoMy TUIy XUMHUYECKUX PEaKIUi
OTHOCSATCS 3TU Ipouecchl? Kak
Ha3bIBarOTCA?

3.Kak mensiercs okpacka pacTBOpOB?
[Touemy?

4.KakuM riaMeHeM roput 3TuieH?
[Touemy?

5.CocTaBuTh ypaBHEHUS POTEKAIOIINX
MPOLIECCOB.

CyHsOH - CyHy
H,SO, \\
(xomHIL.) 1

=

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

Mpnbop Ana nonyyeHns TuneHa

1.2. OCTOp0XHO, PABHOMEPHO HArpPETh CMECH.

1.3. B npyryto npoOupky Haneite 2—3 mi
pa30aBICHHOrO PacTBOpa MEpMaHraHaTa Kalus, U
[POITYCTUTE YEepe3 HEro ras.

1.4. B TpeThio npoOupKy HaUTH 2—3 M1 OpOMHOMN
BOJIbI, OITYCTUTh ra300TBOIHYIO TPYOKY J10 THA 3TOM
POOUPKHU U IPOIYCTUTh Yepe3 OPOMHYIO BOAY
BBIICIISTIOIIUICS I'a3.

1.5.BbIHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
[MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOIKEUD
BBIIETISIOTHICS a3 (puc.2).

C.H;OH (aTmyio-
BBI¥ CIIVIPT)

H.SO,

3. O6pabdoTKa pe3yJIbTATOB ONBLITOB

1.I[lpoananu3upoBath  COOTBETCTBHE  MOJYYEHHBIX  pE3ylbTaTOB  croco0aM  MOJydeHUs

HEeNpeJeNbHbIX YIJIEBOJOPOAOB psina sTuiieHa (ankeHoB). CrenaTtbh COOTBETCTBYIOIIMN BBIBO/I.
2.ChopmynupoBaTh BBIBOJ O (PU3UKO-XUMHYECKUX CBOMCTBax dTuieHa. 3.ChopMyIrupoBaTh BHIBO
0 crioco0ax oOHapy)KEHUs ITUIICHA.

IIpakTuyeckoe 3ansitueNel3. «MneHTHdUKAKSI OPraHUIESCKUX COSTMHEHUHN OTICTBHBIX KJIACCOBY
Heanb padoThl: 3aKkpenuTh 3HaHUS 00 UICHTU(DHUKAIIMKA M3YyYEHHBIX OPraHUYECKUX COCIUHCHHMH,

COBCPHICHCTBOBATH YMCHUS PCIIATh SKCIICPUMCHTAJIBHBIC 3a1a4Yn.



[Ipennaraemasi paboTa OXBaThIBAET KHUCIOPOIOCOAEPIKALIUE COCNUHEHUS: CIHUPTHI, albICTU[IbI,
KHUCIIOTHI , YTJICBOJIBL.

1.C moMoIIp0 XapaKTepHBIX pEaKlUi pacro3HaiTe, B KaKOW M3 MPOOUPOK HAXOMISITCS BOJHEIC
pacTBOPBIL: &) 3TaHOJIA; 0)YKCYCHON KHUCIIOTHI; B TITFOKO36I; T)IIIUIEPUHA

2. C moMoIIbl0 XapaKTePHBIX PEAKIUN pacro3HalTe, B KaKOW U3 MPOOUPOK HAXOMASTCS BOJHBIC
pacTBOpHI: a)deHoa; O)rmuiepuna; B)GopMabIeruaa; r) TIHOKO3bI.

3. C momolIpi0 XapaKTepHBIX PEaKIMi pacro3HaiiTe, B KaKOW W3 MPOOUPOK HAXOJISATCS BOJHBIC
PacTBOPHI: a)TIIUILIEPUH; 0) paCTUTEIHLHOE MAJIO; B) MAIIMHHOE MAcIIo, MOJy4YeHHOE U3 He(PTH;
r')caxapHbIil CUPOIL.

4. Pacnio3HaiiTe C MOMOIIBIO OJJHOTO M TOTO K€ PEaKTUBA, B KAKOW M3 MPOOUPOK HAXOIATCS BOIHBIC
pacTBOpBIL: a) peHonsATa HaTpHs; 0)3THIaTa HATPHS; B)alleTaTa HATPUS; T') KapOoHAaTa HATPUSI.

5. Pacnio3HaiiTe ¢ MOMOILBIO OHOTIO U TOTO K€ PEaKTHBA, B KAaKOW M3 MPOOUPOK HAXOATCS BOJHbIE
pacTBOpHI: a)MbLIa; 0)0eNKa; B)COJBI.

6.Vcnionb3ys OJIHY U TyK€ PEaKIINIo, HO pa3HbIe YCIOBHs €€ MPOTEKaHUs, PacllO3HANTE, B KaKOH U3
TPEX MPOOMPOK HAXOASATCS paCTBOPHI: a)rIHIepuHa; 0)hopmanuHa; B) Oenka.

7.Jl0KaKUTE OMBITHBIM IyTeM, 4TO KapTodenb 1 Oelnblil Xed coaepkaT Kpaxmal, a crenoe s010K0o
— IJIIOKO3Y.

Odopmute oTuer, 3aMOITHUB TAOJIHILY:

Yro nemanu Yro Habaromanu BriBoabI

BriBoxa:

Pa3nen. 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX
peaxuuii

IIpakTuyeckoe 3anaTHe Nel4 «CKopoCcTh XMMHUUECKUX PEAKIIMNA U XMMHUECKOE PAaBHOBECHEY.
Hesasb padoTbl. V3ydeHne BIMSAHUS pa3iuyHbIX (AKTOPOB HAa MPOTEKaHHE XMMHMYECKHX PEaKIMH,
000CHOBaHNE U3MEHEHUS CKOPOCTHU TEUEHUSI XUMUUECKHUX peaklnii, ux ooparuMoct. OcoOeHHOCTH
xuMuyeckoro paBHoBecus. Oomume komnereniu OK 01, OK 02

OOopynoBaHMe W peakTHUBBI: IITaTUB C IPOOMPKAMHU, 3aXKHUM I IPOOUPOK, FOpeiKa, PaCTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pacTtBopsl Mojla M Kpaxmaya, KpHCTaJTIM4ECKUi
dbenondranens.

ITopsinok BbINOJIHEHHS PadOTHI

OmnbiT 1. BnusiHre KOHIEHTPALMK PEarupyroluX BEMIECTB HA XUMHUYECKOE pPaBHOBECHE

B sTrom ombiTe M3yuyaercs obpatumasi peakuus Mexnay pactBopamu xsopuza skeneza(lll) FeCl3 u
pomannna kamuss KCNS. PactBop mpuoOpeTaeT KpacHYIO OKpPacKy BCIEACTBHE OOpa3oBaHUS
ponanupa xene3a(lll) Fe(CNS)3. ITo n3mMeHeHHI0 HHTEHCUBHOCTH OKpAIIIMBAHUS PACTBOPA MOKHO
caenaTth BbIBOJ 00 m3MeHeHHM KoHIeHTpauuu Fe(CNS)3, a, 3Ha4uT, 1 0 CMEIIEHUH PaBHOBECHS
oOpatuMoro nporiecca.

1 B nmpobupky BHecute mo aBe-TpH Karui pactBopoB FeClI3 u KCNS. OrmersTe mpoucxozsiiye
W3MEHEHUS.

2 [oBenute 0O0BEM TMOITYYEHHOTO pACTBOpAa MPUOIU3UTENbHO A0 2/3 mnpobupku. JI€rkum
B30QJITBIBAHNEM IIEpEMEIIATe PaCTBOP O OJHOPOIHOIO OKpAIMBAHUS U Pa3JelIUTe €ro Ha YeThIpe
MPOOUPKH.

3 B oany u3 npodbupok no kamisiM 1o6asete pactBop FeCl3, Bo Bropyro — pactBop KCNS, B TpeThio
— HECKOJIbKO Mukpoimnareneit kpuctamumdeckoro KCI 10 mosiBieHHS BUAMMBIX W3MEHEHHI.



M3MeHeHre WHTEHCUBHOCTH OKpAIIMBAaHUS PACTBOPOB JIETKO 3aMETUTh CPAaBHEHHEM C OKPAaCKOM
pacTBOpa B UETBEPTOM MpOOUpKeE.
4 Pe3ynbraThl HAOMIOIEHU 3aHECUTE B TaOIHILY

Ne Jlo6aBrnsieMblii peareHT M3meHeHnne NHTEHCUBHOCTH Hamnpasnenue
OKpAILMBaHUs PaCTBOPA CMEILECHUS] PABHOBECHS

1 FeCI3

2 KCNS

3 KCI

5. 3anummte ypaBHenue peakiuu Mexay FeCl3 m KCNS, cocraBbTe BBIpaKEHHME KOHCTAHTHI
paBHOBeCHsI 3TOH peakuuu. B BbIBOJaX OTMETHTE, B KAKOM HAIIPABJIEHUU CMEIIAETCS PaBHOBECHE
IIpU YBEIMYCHUHM KOHIIEHTpaIlui ucxomHbIX BemiecTB? [IpoaykToB? [laliTe 0OBSICHEHHE ATOMY
ABJICHUIO C TOUKU 3peHus npuHuumna Jle llarense. Biuser nu u3meHeHue 1aBieHUs Ha CMEILLIEHUE
paBHOBECHUS B HCCIIEyEMOM cucTeme?

OnwIT 2. BiusiHue cpebl Ha CMELIEHNE XUMUYECKOIO PaBHOBECHS

1 B npoOupky nomecture 5-6 kamnenb pactBopa K2Cr207.

2 K aTomy pacTBOpy 10 KaIjisiM 100aBIIsIiiTe KOHIEHTPUPOBAHHBIN pacTBOP LIENIOUM U HAOJI01aliTe
M3MEHEHUE OKPACKHU.

3 Korzma pacTtBop CTaHeT KENTHIM, 100aBbTE MO KAIUIIM KOHLIEHTPUPOBAHHYIO CEPHYIO KHUCIOTY U
HaOII0/IaliTe MOSBIICHNE OPAHXKEBOI OKPACKHU.

OnpIT MOXHO TNOBTOPATH HECKOJIBKO pa3. CrienaliTe BBIBOJ O BIUSHUM KHUCIOTHOCTU CPEAbl Ha
YCTOMYMBOCTH XpOMAT- U OUXPOMAT-HOHOB.

OmnwIT 3. BausHue teMneparypbl Ha XMUMUYECKOE PaBHOBECHE

[Ipu B3amMoOAeiCTBHM HoOAa C KpaxMmaloM o00pa3yeTcsi CHHEe BEIIECTBO CIIOKHOTO COCTaBa
(Momokpaxmai) oj + KpaxmMan < Hogokpaxma

1. B mpobupky Haneiite 3—4 M pacTBopa Kpaxmaia U JoOaBbTe 2-3 KaliM pacTBopa Hona (10
MOSIBJICHUSI CUHEW OKPACKH ).

2. Harpeiite npobupky u HaOarofaiTe M3MEHEHUE OKpalluBaHUs pacTBopa. Oxiagure npoOHpKy
BOJIOM, OTMETHTE MPOUCXOJIALINE U3MEHEHHUS.

3.Cnenaiite BbIBOJ O TemaoBoM 3ddexkre AH peakium obpazoBaHus HoJokpaxmana. DK30- WIH
SHIOTEPMUYECKUM SBIIETCS 3TOT mporecc? JlaiiTe 00bsCHEHUE ITOMY SIBJICHUIO C TOYKU 3PEHUS
npuHuuna Jle-llarense

3aganus

1.Bo ckoIbKO pa3 yBEIUUUTCS CKOPOCTh PEaKIMK B3aUMOIEHCTBHSI BOAOPOAa U Opoma

H2 (r) + Br2 (r) 2HBr (1), eciii KOHIIEHTPAUU UCXOHBIX BEIIECTB YBEIUYHUTH B 2 pa3a?
2.Konuentpaunuu NO u 02, o6pasyrouux NO2, Obutu coorBeTcTBeHHO paBHbI 0,03 1 0,05 Monb/nm3.
YeMy paBHa CKOPOCTb peaKLMK?

3.B0 CKOJIbKO pa3 yBEIWYUTCS CKOPOCTh pEaKIWH, €CIM TeMIleparypa mnoBbicwiack Ha 30°, a
TemIreparypHblid kKoadduiuneHT pasex 37

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOpOB Pa3IMYHBIX BUJOB KOHIEHTPALIMN
Henn: OBnasneHne HaBbIKAMM IPUTOTOBIEHUS PAcTBOPOB OINPEACIECHHOM KOHIEHTpALUu, C
coOI0IeHHEM MPaBUJI TEXHUKHU 0€3011aCHOCTH.
OobopynoBanme: Xnopun Hatpus (NaCl), 60% KoHIeHpUpPOBaHHAs cepHas  KHCIOTA,
JTUCTUJUTMPOBAHHAS BOJIA, BECHI, OIOKCHI, MepHast kosioa (100mur).
Teoperuyeckue 0CHOBbI
PactBop — romoreHHas cucrema, COCTOSIAs U3 PACTBOPEHHOIO BEIIECTBA U PACTBOPUTEIISL.
[Tpu pemiennu 3aaay Monb3yrOTCs GpopMynamu:
W P.B.=m P.B./m P-PA.
mP-Pa=m P.B. + m H2O
m P-PA — macca pactBopa, T.
m P.B. — macca pacTBOpEHHOIO BEILIECTBA, T.



m HO — macca Bopl, T.

WP.B. - maccoBas 10J1s1 paCTBOPEHHOTO BEILIECTBA.

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

Hanpumep: Omnpenenure MaccoByl0 JOJI0 PacTBOPEHHOro BewiecTBa, eciu 10 r ero
conepxkutcs B 100 r pactBopa. Kakast Macca BO/IbI COJEPKUTCS B pacTBOpE.

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

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

Pewenue:

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

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

Otser: 0,1; 90 1.

Iopsiaok BbINOJIHEHUS PAOOTHI:

1.IIpurorosnenue 2% pacTBopa COJIH.

B3BechTe B OrOKce 2r XJIOpHIa HATPHs U MEPECHIbTe Yepe3 BOPOHKY B KoyOy Ha 100wt
3areM B K010y 100aBbTE BOJBI 10 MeTKU. [lomyuennsii pactBop umeet 2% koHneHrpauio NaCl B
100r pactBopa mim 0,02 maccoByro oo NaCl B 100r pactBopa.

2. Ilpurorosnenue 100 ma 10% pacTBOpa cepHOIl KUCTOTBHI.

PactBop roroBsaT u3 60% KOHLIEHTPUPOBAHHOT'O pacTBOpa CEPHOM KUCIIOTHI INIOTHOCTHIO 1,5
r/min. s aToro MeH3ypkoit otmepsaroT 11 ma 60% KOHIIETpUPOBAHHOM CEpHOM KHCIOTH 1 MEPHBIM
munHapoM 100-11=99 min Boxbl. Boay BeuIMBaroT B K00y, a 3aTeM J00aBISIIOT U3 MEH3YPKHU
kucnoty. [lonyduennsiit pactBop conepxut 0,1 maccoByro gomto H2SOs.

KouTpoJbHbIe BOpochI

1. Uto Takoe pacTtBopbI?

2.113 gero ckjaabIBaeTCs Macca pactsopa?

3. Kak onpenensiercs MaccoBas J10Jisl paCTBOPEHHOT0 BELIECTBA B pacTBOpPE?

4. Kak npurotoButh10% pactBop menoun NaOH? Kakast macca NaOH u Bozbl conepxkutcst
B TaKOM pacTBope?

6. [IpuMepbI 01I€HOYHBIX CPEICTB VISl IPOBEIEHUsI IPOMEKYTOYHOM aTTecTAIUN

6.1. KouTposabHbie padoThl N0 pa3jaesiaM.
KonTpoubnas padora Nel
Pa3nen 2. Xumuueckue peaknuu. «X XMuMHUYECKHE PeaKIMU».
3aganue 1. Tect ¢ BLIOOPOM 0THOT0 BEPHOIO OTBETA
1.0 npocTom BeriecTBe, a HE 0 XUMUYECKOM 3JIEMEHTE KHCIIOPO/I€ UAET PEUb B BHIPAKEHUU:
A) BCEM JXUBBIM CYIIECTBaM JJIsl IbIXaHUsI HEOOXO0UM KUCIOPOJ;
b) kucnopoa BXOIUT B COCTaB TJIMHBI U TIECKA,
B) kucnopona BXoAUT B COCTaB BOJIbI;
') xucaopo1 BXOJUT B COCTaB OKCHUJIOB;
2. GUIBTPOBAHUEM MOKHO Pa3JIeIUTh CMECh, COCTOSIIIYIO:
A) 13 BOJIBI M caxapa;
b) u3 GeH3uHa u BOJIHI;
B) u3 pacturenbHOro Macia u BOJbI;
I') U3 rmuHBI 1 BOJIBI
3. ®usnyecKoe siBJIeHHE — ITO:
A) I'openue cBeun;
b) mouepHeHne MeTHOM TUTACTHHBI IPH HATPEBAHUH HA OTHE,;
B) 3amep3anue BojbI;
I') mpotyxanue siina;
4. CrakaH, TBO3/b, JJOXKKa, IPOOUPKA OTHOCATCS K:
A) BermecTBaM;
b) ¢pusuueckum sBIEeHUAM;



B) ¢pusnueckum Tenawm;
I') xumMuueckuM SBICHUSM
5. Cio:xHOe BelecTBo — 3TO:
A) Bogopop,
b) constnas kucinora;
B) cepa;
I') kucnopon;
6.0THOCHUTENTBHAS MOJIEKYJISIpHAsi Macca HauOoJIbIlas y BEIECTBa ¢ POpPMYIIOii:
A) NHs;
b) N2Os;
B) NOy;
I') NaNOg;
7. 3anuck 4N2 o3Havaer:
A) 2 MONIeKyIbI a30Ta;
b) 4 monekynbl a30Ta;
B) 6 atomoB a3ora;
I') 8 aromoB a3ora;
8.Cepa nposBisieT HauOOBIIYIO BaJICHTHOCTh B COSAMHEHHUH ¢ (POPMYIIOi:
A) H3S;
b) SO;
B) SOs3;
I') NazS;
9.MaccoBast 107151 Kuciopoja B cyibdare HaTpus NaxSO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Bogopoa konuyecTBOM BellecTBa 5 MOJIb (H.Y.) 3aHUMAeT 00BbEM:
A) 11,2
b) 112 m;
B) 89,6 n;
I') 22,4 n;
11.®opMynbl OCHOBHOTO OKCHIA, KACIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCAHBI
10]T HOMEPOM:
A) Ca0O, CO2 ,HCI, NaCl,
b) CuO, SiO; ,NaNO3 , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
I')Ba0, SO3 , FeSO4 ,H3POa4.
12. PacmipeneneHue SIIEKTPOHOB MO YPOBHSIM aTroMa BBIpaXKeHO psgoMm umcen 2,8,2. Kakomy
XUMHUYECKOMY SJIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemnmto;
B) xucnopony;
I') yrnepony.
13. Kucnopon B 1abopaTopuu MOKHO ITOJTYYUTh:
A) pa3nokeHneM NnepoKkcuia BOAOPOaa;
b) paznoxxennem xjopara Kaius,
B) paznoxeHueMm nepmMaHraHata Kajius;
I') Bcemu nepeunciaeHHBIME ClIOCO0aMu
14.0xcup pocdopa (V) pearupyer c:
A) HaTpHeMm;
b) okcunom cepsi (1V);



B) cepnoii kucnortoi;
I') ruapokcumom HaTpUst
3ananme 2. [Ipu ropenun 46,5 r pocdopa obpazoaincs okcua pochopa(V). Berancaure ero maccy.
3ananme 3. PaccraBbTe K03 (PUIIMEHTHI B YypaBHEHHSIX PEAKIUi, YKOKUTE THUI PEAKIIHH:
1. FeCl; + Cl2 — FeCls; 2. Al(OH); — AlO3 + H20; 3. FeClz + NaOH — NaCl +
Fe(OH)3
3ananme 4. Hanumure ypaBHEHHS peakUuii, ¢ IMOMOIIbI0 KOTOPHIX MOXXHO OCYIIECTBUTh
creayrompe mnpespamienus. PaccraBete Koddduuuentol. FeoOz3— Fep (SO4)3—
Fe(OH)3 — Fe203
3aganue 5. CocTaBbTe MEKTPOHHYIO U TpaPuuecKyr0 (GopMyIy Ui XUMHUYECKOTO DJIEMEHTa 0]
HOMepoMm 13.

KonTpoubnas pabora Ne2
Pa3nen 3. CtpoeHune U CBOMCTBA HEOPraHN4YeCKUX BemlecTB. «CBOCTBAa HEOPraHUYECKHX
BeLlecTB)»
Bapuantl

1. Brimucartp U3 CUCKA BEIIECTB OKCHJIbI, OCHOBaHHMSI, KHCIIOTHI , COJIA U Ha3BaTh ux: H2SO4
, Cu(OH)2,K3P0g4, Ca0,

2. CocraButh (QopMynbl coenuHeHuid: a) okcuna yriepoxa( II) ,0) ruapokcuaa menu, B)
XJIOPOBOJAOPOHON KUCTIOTHI, T) Cylb(dara HATpuUs

3. Harmcats ypaBHeHus xumudeckux peakiuii: a) HoSO4 + Mg; 6) NaO + HBr; B) SO, +
CaO; r)CaCOsz + HCIL; nm) AlICI3 + AgNO3 .Yka3ath Ha3BaHHs POAYKTOB PEAKIIUU.

4. 3anauya. Kakas macca HaTpusi motpedyercs Ui peakluu B3auMOJICHCTBUA ¢ 16 T cepbl,
€CJIU B pe3yNibTaTe peakuuu odpa3oBaics cynbhua HaTpus?

5. Ocy1IecTBUTh NEePeXobl: KATMH— OKCHJI KaJlusi— THJIPOKCH]I KaJausl — cyibdar Kanus
Bapmuanr 2

1.Brimucath U3 cMcKa BEIIECTB OKCHUIBI, OCHOBAHMS, KHUCIOTHI , COJIM M Ha3BaTh ux: NaOH ,
H3PO4, SO, , CaCOs

2. CoctaBuTh (OpMyJBl COCAMHEHHWH: a) okcuaa azora ( IV) ,0) rumpokcuma kamusi, B)
XJIOpU/1a HATpHs, T) cynbduaa Oapus

3. Hanmcate ypaBHenus xummdecknx peaknuii: a) HCI + K; 6) K20 + HBr; B) CaCOgs +
H2SO04; 1) CO2 + CaO; n) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUS MPOAYKTOB PEAKITHH.

4. Beruuciaute 00beM ra3000pa3HOTo XJI0pa, KOTOPHIN BCTYNUT B PEAKLIUIO C HATPUEM, IS
nosyuenus 11,7 r xnopuna HaTpus.

5. OcymecTBuTh Tiepexoanl: cepa— okcun cepbl (IV) —cepuucras xuciaora —cynbQuT
HATpUS

KonTpoubnas padora Ne3
Paszgen 4. Crpoenme uM cBOWCTBa OpraHuyeckux BemecTB. «CTpoeHne M CBOMCTBa
OPraHu4YeCKHX BelecTB
1. Tun xuMHYECKO CBSA3U MEXKIY aTOMaMH YIJIepo/ia B MOJIEKYJIE BellecTB, popMyiibl KoTopbix C3Ha
u CHy

A) OnuHapHas U JBOMHAS;

b) [IBoitHas u onuHapHasi;

B) Tpoiinas u nBoitHas;

I') Tpoiinas u oguHapHasi.
2. O6mas ¢popmyna CnH2n cooTBeTcTBYET:

A) AnkaHawm;

b) Ankenawm;

B) Ankuna;

I') Apenawm;

J) HuknoankaHnam.



3. MonekynsipHasi popMyIia yrieBoI0poaa ¢ OTHOCUTEIbHOU MIIOTHOCTHIO TI0 BOJAOPOY paBHA 28:
A) C4Hao;
b) CsHs;
B) CsHs;
I') C3Hs;
J1) C3He.
4. BemectBa, hopmynsl kotopeix CH2 = CHz2 u CHz = CH — CH2 — CHas, sBistroTCs:
A) BemecTBamMu pa3HbIX KJIACCOB;
b) l'omonoramu;
B) Uzomepamu;
I') OnHuM U TeM e BeIIeCTBOM.
5. YcranoBuTe cOOTBETCTBHE.

®opmy.ia coeJUHEHUSA Kaacce coennnenus
A. C17H3sCOOH 1. Ankanbl
b. CsHs 2. AJKEHBI
B. HCHO 3. ANKUHBI
I'. CcHsOH 4. Apenbl
J1. CsHio 5. Anbaeruasl
E.CH4 6. KapOoHOBBIE KHCITOTHI
K.C3Hy 7. CiupTsl

6. lonoutHUTH. Peakius neruipupoBatus — 3T0.. ..

7. Maccoas noins yriiepoaa B nponuieHe C3H6 pasna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KonmnyectBo BemecTBa 3Tana maccoit 1,6 r pasHo: A. 1,5 monb. b. 1 mons. B. 0,05 mons. T'. 0,1
MOJIb.

9. MaccoBas nonst Bogopoza B yriuepoae 14,3%, oTHocuTenbHas IIOTHOCTh MO BOJIOPOAY paBHa 21.
Onpenenure Gopmyiy.

10. BriBeauTe HCTHHHYIO (hOPMYITY OpraHMYECKOro coenHeHus, coaeprxkaiuero 40,03% C, 6,67% H,
u 53,30% O. MonsipHast macca gaHHoro coequHenus paBHa 180 r/moinb. Ha3zoBuTe BemiecTBo.

11. K xkakoMy THITy OTHOCAT peakiuio, ypaBHeHue kotopoit npuseneno? CHs -CHz—CH2=CH: + H>
12. CocraBbTe cTpyKTypHBIE (hopMyIbl m3oMepoB coctaBa CsHio. HazoBure BemecTna.

O1ieHOYHBIE CpEe/ICTBA MPOMEKYTOYHON aTTeCTAallUU MO AUCHUIUIMHE «XuMus» [IpomexyTouHas
aTTeCTaIus M0 AUCIUIUITMHE « XUMUS» TPOBOIUTCA B popMme audepeHnnpoBaHHOTO 3auéTa.

6.2 Tectsl o pa3aenam
Pa3nes 1 OcHOBBI CTPOEHHS BellecTBA
Tema 1.1 Tect Nel «CTpoeHre aTOMOB XUMHYECKHMX 3JIEMEHTOB H IPUPOJA XUMHUYECKOM
Bbi0epuTe 01MH NpaBUIbHBIN OTBET:
1. Atomsl C 1 Si UMEIOT OINHAKOBOE YHCJIIO:
A) HEHTPOHOB B sI/IpE;
b) snepreTuueckux ypoBHeH;
B) 251eKTpOHOB Ha BHEIIHEM YHEPIrETHYECKOM YPOBHE;
') anekTpoHOB.
2. B pany xumuyeckux s1nemenToB Li-Be-B—C merannuueckue cBoiCTBa:
A) ycunuBaroTcs;
b) ocnabeBarot;
B) He mMensroTCS;
I') u3MeHsI0TCS NEPUOTUUECKHU.
3. K s-ameMeHTaM OTHOCHUTCH:
A)K;
b) S;



B) Fe;

I') Br.
4. Ilytem coenuHeHus aToMOB 1ol HomepoM 11 u 17 oOpa3yercs BELIECTBO ¢ XMMHUUECKOM CBSI3bIO:

A) nonHnoi

b) xoBaneHTHON NONASPHOI

B) koBaJIeHTHOM HEMOJSIPHON

I') MeTamunueckoit
5. {KonMYecTBO IJNEKTPOHOB B aTOMeE; KOJMYECTBO JHEPreTUYECKHX YpPOBHEW; KoiamdecTBo 11
JJICKTPOHOB Ha IIOCIEIHEM JSHEPreTHYECKOM YPOBHE; KOJMYECTBO IPOTOHOB B sJpEe aroma}
COOTBETCTBYET

A) HOMEpY nepuozaa

b) Homepy rpymib

B) nopsaxoBoMy HOMEpY
6.{xopuny Gapusi, ajMasy, aMMHAKYy, CEPHOI KHCIIOTE }COOTBETCTBYET:

A) MOHHas XMMHYECKas CBA3b

b) xoBaneHTHas nonsgpHas XuMUYeCKast CBA3b

B) xoBaneHTHas HemoApHasi XUMUYECKasi CBSI3b
7. {cBs3b, 00Opa3oBaHHas 3a cueT 00pPa30BaHUs OOLIMX AIICKTPOHHBIX Hap; CBsI3b, 00pa30BaHHAs 3a
cdeT 0000IIEeCTBICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBSA3b, 00pa30BaHHAs 33 CYET ANEKTPOCTATHYECKHIX
CHJI IPUTSDKCHHS } HA3bIBACTCS

A) noHHOI

b) merammueckoit

B) xoBanentHoi
8. {B mopsiake BO3pacTaHHs METAJUTMYECKUX CBOWCTB; B MOPsIKE yOBIBAHUS pajuyca aTOMOB; B
HOPSIIKE BO3PACTaHUSI KHUCIOTHBIX CBOWCTB JICTyYMX BOJOPOJIHBIX COCIMHCHHM }3JIeMEHTHI
PacIoI0XEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1
9. Kakoe u3 cyxaeHuii BepHo st anemeHToB {VA rpynmst , IVA rpymmsl, [A rpymmobi}

A) obmas popmyia geTydero BogopoaHoro coenuuenns RH4

b) He 00pa3yloT N1eTy4nx BOJOPOJHBIX COCTUHEHUIN

B) 1o 3aBeprieHust SHEPreTHYECKOro ypoBHS HE XBATAET TPEX JEKTPOHOB
10. Cpenu BermiecTB, yka3anHbiX B psimy {NHs, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SOs4, Hl,
CuCly, CH4, NH3} xomu4uecTBO COeTMHEHH ¢ KOBAJICHTHOM MOJIIPHO CBS3bIO PAaBHO

A) Tpem

B) nBym

B) gersipem
11. Xumudeckasi CBsI3b B MOJICKYJ1ax {030Ha M XJOpUIA KaJbLUsA; CEPHOW KUCIOTHI U XJIOpHUIA
AMMOHHUSI; CEPHOM KUCIIOTHI M 030HA COOTBETCTBEHHO }

A) KOBaJIeHTHAas TOJISIPHAs. U MOHHAS

b) xoBaneHTHas nossipHas U KOBAJIEHTHAs HEMOJISIpHAsT

B) xoBaneHTHas HENOJspHAS. U HOHHAS

Tema 1.2. Tect Ne2 «Ilepuoguyeckuii 3aKOH U EPHOAUYECKAS CHCTEMA XMMHYECKHUX
ssemenToB /[.1. MeHaeneeBay
Bapuant Ne 1
12. Y atoma cepsl 4MCII0 3JIEKTPOHOB HAa BHELIHEM YPOBHE U 3apsij s/ipa paBHbI COOTBETCTBEHHO

1)4u+16 2)6m+32 3)6u+16 4)4u+32
13. CxoqHOE CTpOEHUE BHEIIHETO JIEKTPOHHOI'O CJIOSI UMEIOT ATOMBI MBIILIBSKA U
1) dochopa 2) ceneHa 3) repmaHus 4) BaHaaus

14. B psaay XMMHUYECKHX 3JIEMEHTOB:



AMIOMIHIH—KpeMHni— (ochop—cepa
BBICIIIAst CTETICHb OKUCIICHHS

1) yBenuuuBaercs 3) He u3MeHseTcs

2) yMeHbIaeTCsl 4) cHauyasia yBEJIMYUBACTCS, a IOTOM
YMEHBILIAETCS
15. [IputsxkeHue 371eKTPOHOB BHEILIHETO CJI0A K APy YBEJINUUBAETCS B PAAY

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

16. B psiny Be-B-C-N npoucxoaut
1) yBennueHue paanyca aToMOB
2) yBeJIMYEHHUE CUJIbI IPUTSKEHUS BaJICHTHBIX JIEKTPOHOB K SIIPY
3) yMEHbIIEHHUE IEKTPOOTPULIATEIBHOCTH
4) yMeHbILIEHUE YKCia BaJICHTHBIX 3JIEKTPOHOB
17. B nopsiike yCUJIeHUsI HEMETAILTMYECKUX CBOMCTB PACIOI0KEHbI

1) S-Se 2) Se-Br 3) Br-I 4) I-Te
18. Haubomnpmuii paanyc y aroma

1) 6poma 2) IMHKA 3) KaybIus 4) repmaHus
19. Hauboubieii BOCCTAaHOBUTEILHOW aKTHBHOCTBIO 00J1a/1aeT

1) Si 2)P 3)S 4) Cl1

20. Beicmmit okeng cocraBa 90 00pa3yroT Bce 3JIEMEHTHI
1) IV A rpynmnsl 2) IIA rpynmsl 3) IV nepuona 4) 11 nepuona
21. [1o HOMEpY eproa MOKHO ONPEIEITUTh
1) KOJIMUYECTBO 3JIEKTPOHOB Ha BHELIHEM YPOBHE aToMa  3) 3apsiJ siipa aToMa
2) KOJIMYECTBO BCEX AJIEKTPOHOB B aTOME 4) 4KnCII0 SHEPTETUYECKUX
YpOBHEM B aTOME
22. CKOJIBKO dHEPreTUYeCKUX YPOBHEHN B aTOME CKaHAMS?
1)1 2)2 3)3 4) 4
23. OneHuTe MpaBUIbHOCTD CYKIECHUI
A. Metamueckue 1 BOCCTAHOBUTENbHbIE CBOMCTBA JIEMEHTOB B TJIaBHBIX MOJTrPYIIax ¢
pOCTOM 3apsijia ipa yBEIUYUBAIOTCA.
B. B nepuoje ¢ pocTom 3apsiaa siapa OCHOBHbIE CBOMCTBA OKCHUJIOB U THAPOKCH]IOB
YBEIUYHABAIOTCSI.
1) BepHO TONBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxaenus  4) oba
CYXXJICHUS] HEBEPHBI
24. Haubonee cuIbHBIMU OCHOBHBIMU CBOMCTBaMM 00J1a]1a€T THJIPOKCU

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHble cBOHCTBa Hauboiee BhIpaKeHb! y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psny xumuueckux snemenToB Na — Mg— Al:
1) yMeHbIIAIOTCS 3apsiabl SAep aTOMOB
2) yBEJIIMYUBAETCSI UUCIIO DJIEKTPOHOB BO BHEIIHEM AIEKTPOHHOM CJIO€
3) yMeHbLIaeTcs 31eKTPOOTPULIATENIbHOCTD
4) yMeHbIIaeTCsl paJuyc aTOMOB
5) ycuiaMBaroTCsl METAIIMUYECKHE CBOMCTBA
27. B psny xumuueckux snemenToB F— Br —I:
1) Bce anieMeHThl UMEIOT BBICIIYIO CTETIEHb OKUCIICHUS, PABHYIO HOMEPY T'PYIIIIbI
2) ocnabeBaroT HEMETAJUIMYECKHE CBOMCTBA
3) yBenu4MBaeTcs BbICIIAs CTENIEHb OKUCIIEHUS
4) yBeNMUUBAETCS paJuyc aTOMOB
5) 00pa3yroT JeTy4ne BOJIOPOIHBIE cOeMHEHUs ¢ o0men hopmynoit HO



Ipumeuanue: 3aganus Al-Al14 ouenuBarotcs 1 6amiom. 3aganust Bl u B2 onenuBatorcs 2
6aymamu. CraButcs 1 Gam, eciau B OTBETE JomylieHa oaHa omuoka. CtaBurcs 0 6aioB, eciu: a) B
OTBETE JIOMYIEHO Oosiee 0JHON OmHOKHU; 0) OTBET OTCYTCTBYET.

MaxkcuMalIbHBIA 0aJuT 3a BBIIIOJIHEHHUE BCEX 3aJaHUN cocTasiisieT 18 0awios.

Pa3znea 2. XumMuvecKkue peakumu
Tema 2.1.
28. YTO OTHOCUTCA K XUMHUYECKHUM SIBJICHUSAM?
1) ucnapenue Bosbl
2) ropeHwue ApOB
3) neperonka Hetu
4) maBjieHUE 0JIOBA
29. Yem xapakTepu3yeTcs IK30TepMHUUecKasi peakius?
1) oHa compoBoOKIaeTCs MOTIONIEHUEM TETIa
2) TermoBoro 3¢ dekra He HabMOgaeTCS
3) oHa COMPOBOXKIACTCS BBIJCIICHUEM TeTlia
4) Takux peakuuii HeT
30. Kak Ha3bIBaeTCs peakiius, B pe3yabTaTe KOTOPOIl U3 OJJHOTO CJIOKHOTO BEIeCTBa 00pa3yercs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuusi coeTuHEHUS 3) peakuust oOMeHa
2) peakius 3aMeIeHus 4) peakius pa3aoKeHUs
31. Yemy paBHa cymma kodddunrentoB B ypaBuenuu peakuuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H207?
1)4
2) 6
3)5
4) 12
32. Kakas macca Bojsl 00pazyertcs rnpu Bzaumoaeiictsuu 0,5 Moib Bo0poAa ¢ KUCIOPOIOM?
4,5
2)9r
3)18r
4) 1,81
33. Kakoe BemiecTBO 0003HaU€HO CUMBOJIOM X B cxeme npespamienuii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcraHOBUTE COOTBETCTBHE.
Tun xummndeckoi peakun  CxeMa XMMHUYECKOM peaKkIuu
1) MgCO3 — CO21 + MgO
A. Peakuus pasnoxxkenuss  2) CuO + Al — Cu + Al203
b. Peakius o6mena 3) NO + O2 — NO2
B. Peaxkius 3amenieHust 4) ZnO + H2 — Zn + H20
I'. Peakmust coeTMHEHUS 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTanoBuTe npaBylo 4acTh YPABHEHUS PEAKIIUM MO €r0 JIEBOM YacTH.
JleBas yacTth ypaBHeHUs [IpaBas 4yacTh ypaBHEHUs

e
B. CuO + 2HCI = 3) C‘JS

B. CuO + H2 =

L Cotge 4) CuCI2 + H20

5) CuO + H20
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6) Cu20 + H20
36. CocraBbTe€ ypaBHEHHE PEAKIMM I10 ONMCAHUIO, JAWTE XApaKTEPUCTUKY YPAaBHEHUS PEAKIIUU:
cynbdart xenesza(lll) + ruapokcua kamus = ruapokeun xene3a(lll) + cynsdar kamus.

C2. CocraBbTe ypaBHEHHUs peaklMil 1o cxeme npespameHuii: S — SO2 — SO3 — H2S0O4 —
Na2SO4.

Tema 2.2.
B kax oM Boripoce BbIOEpUTE OJIUH MPABUIIbHBIN BapUaHT OTBETA.
37. VI3 nepedyrCIICHHBIX AJICKTPOIUTOB YKAKHUTE CIAOBIA SJIEKTPOJIHT:

a) TUJIPOKCHUJ] KaJIbIUs B) CEpHas KUCIOTa
0) IIaBUKOBAsi KMCJIOTA ') TUAPOKCHU HATPHUS
38. U3 mpencraBneHHbIX 4acTHIL BEIOEpHUTE CYIb()UT-HOH:
a) S% 6) SOs*
B) SO37 r) SO4%
39. Kakoe coeiHeHe B MOHHOM ypaBHEHHUH 3aITUCHIBAETCS B BUEC MOJICKYJIIbI?
a) a30THas KMCjIo0Ta 0) optodochopHas kuciora
B) TUIPOKCHU]I 11€3UsT 1) CUJTUKAT HATpus
40. ITpu quccouunanuu 3 MOJIb Kakoro coeluHeHus: oopasyercs 9 Mosb aHHOHOB?
a) HUTpaTa aJTIOMUHUS 0) xnopuna xxenesa (II)
B) cyibdaTa HaTpus r) cyibduIa Kamus
41. ITpu B3auMOJEHCTBUU KaKOMU Mapbl BEIIECTB BbIJACIUTCA ras?
a) TUAPOKCHUJ MarHUs U a30THasl KUCIIOTa 0) cynb(UT Kanus U CONSTHAs KUCIIOTA

B) HUTpAT HaTpus U oprodochopHas kuciora  T) ruapokcun xkenes3a (I1) u cepHas kucnora
42. C pacTBOPOM KaKOIr'0 COEIUHEHHUS MMPOpearupyer r’uApOKCHT IIMHKA?

a) TMJIPOKCUAA KaHsl 0) cynbdara HaTpus
B) XJIOpUJa MarHus I') HUTpaTa Kajaus
43. Kaxoii oKCH]T U3 IIEPEUUCIICHHBIX PearupyeT 1 ¢ THIPOKCHIOM HaTpus, U C a30THOU KHUCIIOTOM:
a) OKCUJ] MarHus 0) oxcua kpemuus (IV)
B) OKCHJI OepuyLIn T') OKCUJ KaJIbIIHS

44. Cokpamennoe nonHoe ypasaenne 2H+ + CO3? = H,0 + CO2 cOOTBETCTBYET B3aNMOICHCTBHIO
a) kKapOoHaTa KanbLKs U a30THON KUCIIOTHI
0) kapOoHaTa Kanusi U YKCYCHOM KUCIIOTBI
B) okcuaa yriepoza (IV) u ruapokenia HaTpus
') KapOOHaTa HaTpUs U CEPHOM KUCIIOTBHI
45. Ocanok oOpa3syeTcs B pe3yabTaTe B3auMOJeHCTBUS
a) arieTaTta HaTpus U COJISTHOM KUCITOTHI
0) cynbduna xanus 1 HuTparta ceunua (II)
B) opTo(ochOpHOIl KUCIOTHI U TUIPOKCHIA HATPUS
r) okcuza cepsl (IV) u ruapokcuaa kanus
46. Kucnast comp MOXKET 00pa30BaThCs TPH B3AMMOICHCTBUH THIPOKCHUIA HATPUA U ...

a) XJIOPOBOZOPOIHOMN KHCIOTHI 0) a30THOM KHUCIOTHI

B) OPOMOBOJOPOTHON KUCIIOTHI T') CEpHOM KHUCTIOTHI
47. Ilpu noOGaBIeHUH K paCTBOPY XJIOPH/Ia ATFOMUHHUS H30BITKA pacTBOPA THAPOKCHIA HATPUS
oOpa3yercs

a) AI(OH)3 0) NaAlO2

B) Na[Al(OH)4] r) Al2O3

Pa3zgean 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKNX BelIeCTB

Tema 3.1 Knaccupuxanus, HOMeHKJIaTypa U CTPOCHHE HEOPTraHNYeCKUX BellecTB
TecT ¢ BLIOOPOM NPABUJIBLHOIO OTBETA.
48. KHCcI0THBIMM OKCHIaMHU SIBJISIFOTCSI BCE BELIECTBA B rpymie: 12

a) Zn0O, SO2 , H2S04 6) SiOz, Cl207, P2 Os 8) CO2, Al203, Fe203 1) Li20, NO, FeO



49. BemecTBo, Ha3BaHKE KOTOpOro HUTpar xenesa (1), umeer popmyamy:

a) FeN 6) Fe(NO3)3z B) Fe(NO2)2 r) Fe(NO3)2
50. ConsiMu SIBASIOTCS:

a) Al2S3, NH4ClI, H2Si04 6) Al203, NHsNO3, K2SiO4 8) AI(OH)3, NH4Cl, NazSiOs r) Al,Ss,

NH4Cl, K2SiO4
51. K 0OCHOBHBIM OKCHAaM OTHOCHUTCS I'pyIIa BELIECTB:

a) SO3,HCI, CuO 6) CuO, Na20, CaO B) Ca0, BaO, SiO r) SiO2, OF;,Al,03
52. K xuciioTamMm OTHOCHUTCS TPYIITa BEIIECTB:

a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 B) NH3, HNO3 , HJ r) NaOH, H2SO4 , H2S
53. BemecTBo, Ha3BaHHE KOTOPOTO CyIbGUT HATPUS, UMEET GOpMYITy:

a) NaxS03 0) Naz SO4 B) Naz S r) NaHSO4
54. OCHOBHBIM OKCUJOM U OCHOBHOM COJIBIO SIBJISIFOTCA:

a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3)2 r) CaO u (CuOH)2 CO3
55. OcHOBaHUEM U KUCIOTONH COOTBETCTBEHHO SIBIISIOTCS:

a) HNO3z u (NH4)AI(SO4)2 6) H2S 1 NaNOs3 B) K2SO3 u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM MPU3HAKOM, MO KOTOPOMY CIIO’KHOE BEIECTBO OTHOCAT K KHCIIOTaM, SIBIISIETCS
HaJM4He B €r0 COCTaBE:

a) KUCJIIOTHOTO OCTaTKa 0) aTOMOB KHUCJIOPO/Ia B) aTOMOB BOJOPO/1a I') TUAPOKCUILHOU TPYIIIIBI
57. K amdpoTepHbIM COETUHEHUSM OTHOCUTCS TPYIINA BEIIECTB:

a) Al203, SiO2 , Ba(OH)2 6) Zn(OH)2 ,CaO, P20s B) ZnO, Zn(OH). , Ca(OH)2 ) AI(OH)3 ,

Zn0O, Zn(OH)>
58. Oxcua MeTania, KOTOpbIi B3aMMOJIECUCTBYET U C OCHOBAaHUEM, U C KUCIIOTOM, SABISETCS:

a) aM(oTepHBIM 0) HECOICO0OPa3yIONTUM B) OCHOBHBIM T') KACIOTHBIM
59. BeniecTBO, B KOTOPOM BaJIGHTHOCTH cephl 11, 3To:

a) CEpHUCTHIH ra3 6) cepoBoAOpO. B) cynbdat kanus r) okcup cepsl (IV)

60. IIpupogHOMY COEAMHEHUIO KANIbIIMSI, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET dopMyIa:

a) Cas (PO4 )2 6) CaCO3 B) Ca(OH)2 r) CaSO4
61. YrapHbsIM ra3zoM Ha3bIBaroT:

a) okcua yriepona (IV) 6) oxcun cepol (IV) B) okeun yraeponaa (I1) r) okeun azota (I1)
62.0cHOBaHUSI COOTBETCTBYIOT XHMHMUYECKHUM 3JIEMEHTaM, MMEIOIIUM CIEAYIOIINE MOPSAIKOBBIE
HOMEpA B MEPUOTUIECKON CHCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 @Pu3uK0O-XUMHYECKHE CBOMCTBA HEOPTAHMYECKHUX BEILECTB
Pesynbrar o0yuenust KiaccupuuupoBarh HeOpraHMYecKHE BEIIECTBA B COOTBETCTBUU C HX
CTPOEHUEM

63. buHapHOe COeTUHEHHE XUMHUYECKOTO 3JIEMEHTa C KHCIOPOJAOM B CTENEHU OKHCIEHUS —2, B
KOTOPOM CaM KHCJIOPO/T CBSA3aH TOJILKO C MEHEE JICKTPOOTPHUIIATSIILHBIM JIEMEHTOM:
a) okcug + 0) conb B) kucnota 2. OcHoBHBIE OKCUABL: a) okcua cepbl( VI) SO3
0) okcun Hatpust NaxO + B) okeun azota(IV) NO2
64. OCHOBHBIE OKCH/IBI:
a) okcua azora(IV) NO2
0) oxcup cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucinoTHble OKCHIBIL:
a) okcup cepoi(VI) +
0) okcua Meau(Il) CuO)
B) oKcuJ 1uHKa ZnO
66. KucnoTHbie OKCHIbI
a) okcu amomuHus A1203
0) okcu 1uHKa ZnO



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

B) okcup azota(IV) NO2 +
AMOTEpHBIE OKCUJIBIL:
a) okcua azora(IV) NO2
0) okcua nuHka ZnO +
B) okcua HaTpus Na;O
AMQOTEpHBIE OKCUJIBIL:
a) okcua menu(Il) CuO)
0) okcux azora(IV) NO2
B) okcua amromuHus Al,Os +
['ne HaxosTCS HYKJICMHOBBIC KUCIIOTHI B 3YKapUOTaXx:
a) B MUTOXOHJIPUSIX
0) B MeMOpaHe
B) B sazipe + 9.
Yro Takoe HyKJIIEHHOBAsI KUCJIOTA:
a) Ouomnosiumep +
0) pacTBOp
B) HEOPraHUYECKOE COEINHEHUE
Bce KUCIIOTHI B CBOEM COCTaBE MMEIOT KUCIIOPO/I, TaK JIH ITO:
a) na
0) Her +
B) HE U3y4YEHO
Kucioram COOTBETCTBYIOT CIICAYIONICE COCAMHECHUE!
a) HBr +
6) HOH
B) NaOH
Kucnoram cooTBETCTBYIOT cienyrolee CoeTMHEHNUE:
a) Na2SO4
0) H3AIO3 +
B) NaOH
Kucnoram cooTBETCTBYIOT cienyrolee COeTMHEHNUE:
a) CH3COOH +
0) KsPOg4
B) HOH
Kucnotsr 06pa3yrorcs mpu B3auMOJICHCTBUH:
a) KHCIIOTHOT'O U OCHOBHOT'O OKCH/Ia
0) OCHOBHOTO OKCH/Ia ¥ BOJIBI
B) KUCJIOTHOTO OKCH/IA M BOJBI +
BzaumopeiicTBue OCHOBaHHUS C COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH). +
6) NaOH + HNO3z= HOH + NaNOs3
B) NaOH + CO2 = NaHCOs3
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) CH3COOH
0) NaHCO3 +
B) H3AlO3
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl, +
®dopmyna, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS +



B) K20
80. OcHOBaHUA MOTYT BCTYIIATh B PEAKIIHUIO C:
a) OCHOBHBIMHU OKCUJaMU
0) coO BceMU HEOPTraHUYECKHUMH BEIIECTBAMU
B) KUCJIOTHBIMU OKCHIaMH +
81. KucinotrHsie OKCHBI MOTYT B3aUMOJICUCTBOBATH C:
a) OCHOBaHUEM
0) conpio +
B) KHCJIOTOM
82. KuCOTHBIE OKCHJIBI MOTYT B3aUMO/JICCTBOBATH:
a) C OCHOBHBIM OKCHIOM +
0) ¢ KHCIIOTOM
B)C OCHOBaHHUEM.
83. OKCHUIBI COCTOST U3 KUCTIOPOJIA U:
a) IBYX 2JIEMEHTOB
0) ogHOTO 3JIeMeHTa +
B) TPEX 2JIEMEHTOB
84. Beibepute rekcaruapokcodeppar HaTpus:
a) Naz[Fe(OH)4]
6) Na[Fe(OH)6]
B) Naz[Fe(OH)s] +
85. Hutpar anroMuHusi B pacTBOpe B3aMMO/ICICTBYET C:
a) Ca(OH) +
0) Fe(NO3)2
B) KCI
86. ['mnpokapOoOHAT HATPUS pearupyeT ¢ KaKIbIM U3 3TUX BEIIECTB:
a) O2u CO2
6) NaOH u HCI +
B) CaCl, u NaOH
87. Mexny coboii pearupyror:
a) ruapokcua Meau (1) u consHas kucnora +
0) kapOoHat 6apus u ruapokcua meau (1I)
B) TUJPOKCHU]I Maruus U HUTpat ceuHna (1)
88. OcHOBaHUsI — 3TO:
a) CIIO’KHBIC BEIIIECTBA COCTOSIIINE U3 METaIa U KHUCIOTHOTO OCTaTKa
0) CIOXHBIE BEIIECTBA COCTOSIINE U3 BOJIOPOIA U KUCIOTHOTO OCTaTKa
B) CJIO’KHBIE BEIIECTBA, COCTOSAIINE U3 aTOMOB METajllIa ¥ THAPOKCOTPYIIIHI +
89. Kakoe 13 npuBeICHHBIX HMKE BEIIECTB SIBISETCS OCHOBAHUEM:
a) Fe(OH) +
0) CaO
B) Na2SO4
90.Yto obpaszyercs npu Bzaumoaericteuu NaOH ¢ COz:
a) CoJIb M Boja +
0) colb M KUCIOTA
B) OCHOBaHHUE U OKCHUJ]
91. OcHOBaHuE TUCCOLMMPYET Ha!
a) KaTHOHBI BOJIOPOJIa M AHMOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI METAIIJIA U TUAPOKCHU aHUOHBI +
B) KATHOHBI METaJJIa U aHUOHBI KUCJIOTHOTO OCTATKa.

Paznean 4. CTpoeHne U CBOICTBA OPraHM4YecKMX BelIeCTB
Temad.1. Knaccugukaius, cTpoeHrEe 1 HOMEHKJIATypa OPraHUYeCKUX BEILIECTB



Bomnpoc 102

VYkaxuTe cripaBesIuBbIe yTBEpKIeHU. B yrneBogopoe co cTpykTypHOit popmynoit

CH,
|
H,C - CH-CH-C —CH;

| | | |
H,C — CH,CH; CH;

BapuanTbl oTBeTOB

A. 4YHCIIO0 NEPBUYHBIX aTOMOB C paBHO CyMME BTOPUYHBIX U YETBEPTHUUHBIX
B. 4mCII0 BTOpUYHBIX aTOMOB C paBHO YHMCIly TPETUYHBIX

C. umcio TpeTuuHbIX aToMoB C B 2 pa3a 6oJblle YUCia YeTBEPTUUHBIX

D. uwucio nepBUYHbIX aToMoB C B 2 pa3a 6osbliie Yuciia TPETUYHBIX

Bonpoc 103

B OpraHNYCCKUX BCHICCTBAX BAJICHTHOCTD 4TOMaA YIJjIepoaa, KaK IIpaBuijio, paBHA:

BapuaHThI 0TBETOB;
a)l;
0)11;
B)III;
IV
Bonpoc 104

YKaXuTe 4nuciIo aTOMOB BOJIOPO/Ia, KOTOPOE BXOJUT B COCTAB MOJICKYJIBI, CKEJIET KOTOPO UMEET
CTpOCHHE

Bonpoc 105

3anuimuTe, CKOJIBKO YTIEBOJAOPOI0B U300PAKEHO C TOMOIIBIO CIEAYIOIIUX CTPYKTYP YTIIIEPOTHOTO
ckeiera?

Bonpoc 106

B uucno nonoxxeHuit TEOpUU XMMHUYECKOTO CTPOEHHSI OPraHUYECKUX COETMHEHUI HE BXOIUT
YTBEpXKACHUE:



BapuanTbl oTBeTOB

A. OpraHMyYecKHue BEUIeCTBAa HE MOTYT OBITh MOJyYEHBI U3 HEOPTraHUYECKHIX

B. aTOMBbI M IPYIIIBI ATOMOB B MOJIEKYJIaX B3aUMHO BJIMSIOT APYT HA Jpyra

C. OJHOI U TOMU ke MOJIEKYIIPHON (OPMYIIO MOKHO OMKCATh COCTAB PA3IMYHbIX BEUIECTB

D. aTOMBbI B MOJIEKYJIaX CBSI3aHbI B ONPEACIIEHHON MTOCIIEI0BATEIBLHOCTH COIVIACHO UX
BaJICHTHOCTH

Bonpoc 107
ITo cTpykTypaM yriepoaHoro ckejaera yrieBoA0poI0B YKaXKHUTE OJIMHAKOBBIE BEI[ECTBA:

BapHaHTbI OTBETOB

C C c_C —

| | Y > c-c _Cc—-c< C C
c—cC < Tc-—c
Bomnpoc 108

H3omepbl oTiryaroTes Mexay co0oii: a)hu3nuecKuMu CBOMCTBaMU; 0)XUMUYECKUMU CBOMCTBAMU;
B)CTPOCHHUEM MOJIEKYJ; T)MOJISIPHBIMUA MacCaMHU

Bomnpoc 109. [/[i1s1 n130MepoB 0JIMHAKOBBI: a)MOJIsipHast Macca; 0)(hu3ndecKkrue CBOMNCTBA;
B)KOJIMYECTBEHHBIN U KAUECTBEHHBII COCTAB;T)CTPOECHUE 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 BEMIECTB M300PaKEHO C TTIOMOIIBI0 (OpMYIT



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.ITpomecc pas3noxeHus yrieBoa0poa0B HedTH Ha Ooiee JIeTy4re BelecTBa Ha3bIBACTC:
a) KPEKUHTOM;
0) JeTUIPUPOBAHKEM;
B) TUJIPUPOBAHHEM;
T) JIeruapaTanmnen
113. I'openue sTUIaMHUHA COMIPOBOXKAAETCA 00pa30BaHUEM YTIIEKUCIIOTO ra3a, BOJIbI U:
a) aMMUaKa;
0) a3ora,
B) okcupa azota; (1)
r) okcuaa azora (IV).
114.Peakuusi, 1oKa3bpIBaIOIIasl HETIPEACIbHBINA XapaKTep KayuyKa
a) peaxius raJoreHuPOBaHUS;
0) peakius TUIPOTaJIOreHUPOBAHUS;
B) peaKIysl MoJIMMEepU3aluig;
r) okucienue pacteopoM KMnOgy
115.Peakius "cepeOpsiHHOTO 3epKaja' XapakTepHa:
a) JUIsl IpOTIaHals;
0) OyraHomna-2;
B) OyTeHa-2;
r) OyTHHa-2.
116.ITpu B3aumoieiicTBUN KapOOHOBBIX KMCIIOT M CHUPTOB 00pa3ytoTCs:
a) MpocThie 3(PUPHL;
0) croxHbIE YPUPHI;
B) aJIbJCTU/IbI;
') aMUHOKHUCIIOTHI.
117. IIpoaykToM peakiuu OyTeHa-1 ¢ XJIopoM SIBISETCS:
a) 2-xyopOyTen-1;
0) 1,2-nuxnopOyran;
B) 1,2-muxnopOyren-1;
r) 1,1-muxnopOyraH.
118.CnoxHbIi 3(hup MOKHO MOTYIUTh IPU B3aUMOJICHCTBUN KapOOHOBON KUCIIOTHI C:
a) alleTHIICHOM;
0) XJI0pOBOIOPOIOM
B) 3TUJICHOM,;
') METAHOJIOM.
119./1ns npeaenbHbIX OJTHOATOMHBIX CIIUPTOB XapaKTEPHO B3aMMOJICHCTBHE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koaddumment nepexn kuciaopoaom B ypaBHeHuu C2HsOH+O2,— paBen:



a) 3;

0) 4,

B) 1,

r) 2.
121.Cymma koadurmenToB B ypaBHeHuH noiyuenust CoHz 3 kapOua Kainbiys, paBHa:

a)2;

0) 3;

B) 4;

r)s.
122. ITpu morHOM OKHCIIEHUHU | MOJIb IpOTiaHa KUCIOPOAOM BO3IyXa 00pa3yercs:

a) 1 Mosie CO2u 1 Mons H20

0) 3 Moub CO2 u 4 Moiss H2O

B) 2 Monbs CO2 u 3 Mons H20

r) 4 Monb CO2 u 6 Mo HO
123.3anumure Ha3BaHue BemiecTBa X (10 CUCTEMaTHYEeCKONH HOMEHKIIAType) B LIENH MpeBpalleHU:
KpaxMmai — TJII0K03a — X — 3TUJICH
124. Dranon maccoit 13,8 r oxucnunu 34 r okcuga meau (II). [Momyuunu anpaerun maccoii 9,24 r.
Uemy paBeH npakTudeckuil Boixo[ ( B %) anpaeruna’?

Pasznens.Tema 5.1

125. W3 npemyioKeHHOTO CIHCKAa XMUMHUYECKUX DPEaKIUil BBIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEIMYUBACTCS TP MOBbIIeHNH AaBienus: 1) N2 + 3H2 = 2NH3 2) CO + 2H,; = CH30H

3) Zn + 2HCIl = ZnCl2 + H2 4) 2Na+ S = NaS 5) C + Si =SiC

126. W3 mpemioKeHHOro CIHUCKa XMMHUYECKUX pPEaKIil BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YMEHBIIAETCS MpHU noumwkennn fasiaenus: 1) Ca + 2HCI — CaClI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6H5C1+ HCI 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. VI3 npeI0sKEHHOTO TIEPEYHs BBIOEPUTE BCE PEaKIUH, ISl KOTOPHIX YBEIUUCHUE ABICHUS He
NPUBOIHUT K yBelIn4eHHIo ckopoctu peakiuu: 1) 2P + 5Cly = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba+ 2H20x) = Ba(OH)2 + Hz2 4) Fe;03 + H2 =2FeO + H,0  5) 2NaOH + H2SO4 = Na2SO4 +
2H>0.

128.113 mnpeanoKeHHOT0 CHHCKa XHMHUYECKMX peakIHidl BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMYMBACTCS NIPH TOBBIIIEHIH KOHIIeHTpauu Bogopoaa: 1) N2 + 3H2 = 2NHs

2) CO+2H2,=CH30H 3)Zn+2HCI=2ZnCl; +H> 4)C+H0=CO + H>
5) CsHe + H2 = C3Hs

129. W3 mnpennoKeHHOro CHHCKAa XUMHYECKHX pEeaklui BBIOEPUTE TE, CKOPOCTh KOTOPBIX
YMEHbIIIACTCS MPH MOHIKeHUU KoHIeHTparmu kuciaotel: 1) Ca + 2HCI = CaCl; + H»

2) H20 + N2Os = 2HNO3  3) CsHs + HNO3 = CeHsNO2 + H20O 4) NH4H2PO4 = NH3 + H3PO4
5) SO3 + H20 = H,SO4.



130. U3 mpemsioxKEHHOTO CIHCKA XWMHUYECKHX PpEaKIUi BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
yBenuunBaeTcs npu nosbiieHuu nasienus: 1) 2NHz3 =Nz + 3H,—Q 2) CO + 2H> = CH3OH + Q

3)Zn+2HCI=ZnCl2+H2+Q 4)Ca+S=CaS 5)Ca0O + CO, =CaCO3

131. U3 mpemyioKeHHOTO CIHCKAa XHMHUYECKHX pEaKIUi BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
yBeJMuMBaeTcs npu mnossiieHnn aasiaenus: 1) No+ 3Hz = 2NH3z 2) CO + 2H, = CH30H

3) 2Mg + CO2 =2MgO + C 4) 2Na+ S = Na.S 5) CO + Cl, = COCl2

132. U3 mnpemyioKEeHHOTO CIHCKAa XHWMHYECKHX PEaKIUid BBIOGPUTE TE, CKOPOCTh KOTOPBIX
yMeHbIaercs npu monmwxkennu nasienus: 1) Ca + 2HCI = CaClx+ Hz 2) 2H,0 + 4NO2 + O2 =
4HNO3 3) CsHe + HNO3 = CsHsNO2 + H20 4) Ho+ S = HoS 5) C + 2N20 = CO2 + 2N»

133.113 mpeioKEHHOr0 CIUCKAa XHUMHYECKMX pPEaKIUid BBIOEPUTE TE, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS MIPU MCIOJIb30BaHuu Kartanu3zatopa: 1) C + O, = CO, 2) CO + 2H, = CH:0OH

3) Zn + 2HCI = ZnCl, + Ho  4) 2Na+ S =NasS 5) Nz + 3H, = 2NHs,

134.113 npeyioKEeHHOro ClHcKa BO3JAEHCTBUM BBIOEpPUTE TE€, KOTOPHIE MPUBOIAT K YBEIMUEHUIO
CKOPOCTHM XHMMHYECKOM peakuud MarHusi C pacTBOPOM CEPHOM KHUCIOTHL: 1) NOBBILIECHHE
TEMIEPATypbl 2) HOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIMYEHUE AABJICHUS B CUCTEME

4) nobaBneHre Maruusi S) yBeJIMYEHUE KOHIEHTPALUN KUCIIOTHI.
Pa3nes 6.PacTBOpbI
Tema 6.2.

135.VkaxunTte pacTBOPUMOE B BOJIE BEIIECTBO:

A)kapOoHaT Kanblus; B)cynbdar anromunus;
b)xnopun cepedpa; runpoxcun xenesa (I11).

136.13 psina popmyn HoS, NaBr, H2SO4, CuO, H.CO3z, H20 BeiOepuTe TE, KOTOPBIE COOTBETCTBYIOT
CHJIBHBIM 2JIeKTponuTaM. Hanummre ypaBHEHUS TUCCOIUAIIAN dTHX COSTMHEHUH.

137.3akoHunTE ypaBHEHUS PEAKIIMA:

A)NaCl + AgNO3z —;

B)CaCOs3 + HCI —;

B)HNO3 + Cu(OH), —.

PaccraBbre K03 duimenTs. Hamummmre 115 KaX 101 peakiiii MOHHBIE YPaBHEHHUS.
138.PaccunTaiiTe MONSPHYIO KOHIIGHTPAIIMIO PAacTBOPa, B 250 cM® KOTOPOTO COEPX KHUTCS 4 T
TUAPOKCHUIA HATPUSL.

139.PaccunTaiiTe 00BeM coNsTHON KHCIIOTHI ¢ KoHneHTpanuedr HCI1 0,1 MOJTB/IM°, KOTOPBIN
noTpedyeTcs s OcaxaeHUst HOHOB cepedpa u3 20 r pacTBOpa HUTpaTa cepedpa ¢ MacCOBOM J0ei
AgNO3 5%.

6.3 Bonipochl 111 MOATOTOBKHU K MPOMEKYTOYHOM aTTecTalluu

Pazgen Opranunveckass XuMust



1. Ilpenmer opranuueckod XMMHUHU. OpraHudecKue BEIIECTBA U UX OTJIMYUE OT HEOPIaHUUYECKUX

BEIIIECTB.
OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYecKoTo ctpoeHust A.M. bytieposa.
Ankanbl: o6mas GopmyIia, TOMOJIOTUYECKUH psil, GU3NYECKUE CBOMCTBA
N3omepust ankaHoB (Ha IpUMEpE IIEHTaHa, FeKCaHa, enTaHa).
XHUMHYECKUE CBOMCTBA aJIKAHOB.
AJIKEHBI: onpeielieHne, U30MepHUs, XMMUUYECKIE CBOMCTBA.
AJIKUHBI: OIpeieieHne, N30Mepus, XUMUYECKUE CBOWCTBA.
benson: nomyueHue U XuMHUYECKHE CBOMCTBA.
CnupTsl: onpeziesieHue, kiaccuukaiys, IpruMepbl, XUMHUECKHUE CBOICTBA, IPUMEHEHHUE.
. @eHOoIBL: ONpeiesIeHue, XUMUYECKHE CBOMCTBA, I1OJIy4EHHUE.
. Anblieruipl: ornpeneiaeHle, XMMHUUECKUe CBOMCTBA, MOTyueHHE.
. KapOoHOBBIE KHCIIOTHI: OnpeAeTieHne, KIacCu(pUKAIHs, TPUMEPbl, XUMUYECKHE CBOMCTBA.
. YrieBonpl: ompeaeneHue, Kiaaccudukamus, TNpuUMepbl U HUX  OHOJIOrHYecKas
Monocaxapunsl, Jucaxapuasl, [Tonucaxapuabl
14. AMuHsI: onpenenenue, knaccudukanus, npumepsl. Peakiusa H. H. 3unnna
15. AMHUHOKHUCIIOTHI: ONPEEIEeHNEe, OCHOBHbIE XMMHUECKHE CBOMCTBA.
16. [TonsTe 006 a30TCOMEPKAIINX TE€TEPOLUKINYECKUX COSTUHEHUIX
17. benku.KadectBeHHBIE peakiy OETKOB.
18. HykienHoBbIe KUCIIOTHI
19. [ToHsATHE O BEICOKOMOJIEKYIJIIPHBIX COCHHEHUSIX

CoNoORWN

e e
WN PO

Pa3nes O0masi u Heoprannyeckasi XMMHA
20.XuMHUYEeCKUH 3JIEMEHT

21.3aK0H IOCTOSIHCTBA COCTAB:

22.3aK0H COXpaHEHUs1 MacChl BEIIECTB
23.Ilepuoanueckuii 3akon JI.11.Mennenera

24 BaneHTHOCTb U BaJICHTHBIC BO3MOXKHOCTH B aTOMOB
25.0OCHOBHBIE THITBI XUMAYECKON CBI3HU
26.JlucriepcHbIE CUCTEMBI

27.Turbl XUMHUYECKUX PEaKIIHit

28.CxopocTb xuMuueckux peakuuid. Karanms
29.00paTUMOCTh XUMHYECKUX PEAKIIHI.
30.XuMHueckoe paBHOBeCHE XUMHUECKOE PAaBHOBECHE
312neKTpoIuTHYECKasT TUCCOIHAITUS

32.I'upponus

33. Knaccudukaiuss HEOpraHU4eCK1X BEUIeCTB

34 Knaccuduxarusi opraHn4ecKux BEIIeCTB
35.Meramisl

36.Koppo3ust meTanion

37.2nexTponus

38.Hemerasibl

39.0xcHuabl HEMETAJVIOB

40KuncnoTelOpraHnyecKue 1 HEOPraHNYECKHE

41AmboTepHble OpraHUYECKHE U HEOPTAaHUYECKUE COSTMHEHUS

42I'eHeTnueckas CBsI3b MEXKy KJIaCCaMU OPraHUYECKUX U HEOPraHUYECKUX COECTUHEHNN
43.XuMus u Npou3BOACTBO

44 XuMus U CeTbCKOE X03IUCTBOXUMUS U IPOOIEMbI OXpaHbl OKPYXKAIOIIEH Cpebl
45.XuMus 1 IOBCETHEBHAS JKHU3Hb UEIOBEKA



6.4.Keiicbl

Keiicel ncnonb3yroTcss B Ka4eCTBE OLIEHOYHOI'O CPEJACTBAa B pa3fene 7 MPUKIATHOTO MOIYJSA, UX
COJIepKaHuEe ompenensercs ¢ y4€ToM MpodeccHoOHAbHON HampaBlIEHHOCTH 00pa3oBaTEIbHON
nporpammel CIITO.

IIpuMepsI BO3MOKHBIX T€M KelCOB:

1.IToTennenue K1MMara U BEICBOOOKACHHUE ra30BBIX THIPATOB CO JHA OKEaHa.

2.bynymme matepuaisl 1S aBUa-, MalllMHO- U IPUOOPOCTPOEHUS.

3.HoBble MaTepuaiibl 419 COMHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENAPATOB.

5. X¥MHYECKHUE IIEMEHTHI B )KU3HU YEJIOBEKA.

6.BonopoHast sHepreTuka.

Keiic Nel. «<Bogopoaomo0uan — mar B Oyayiuee»

Aptomo6uin Honda FCX Clarity Ha BOZOpPOIHBIX TOTUIMBHBIX 3JIEMEHTAX €3]IAT 10 JoporaM EBpormsr
¢ 2009 roma. B 2011 rogy Honda mpucoenunmiace K €BponeickoMy MapTHEPCTBY IKOJIOTHYHOM
sneprun (Clean Energy Partnership), mocime d9ero BhIBena Ha NEpBBIM IUIaH IMPOWU3BOACTBO
9KOJIOTHYECKH YUCTHIX aBToMoOueil. A Ha [Iatom MockoBckom MexnyHapoaHoM aBTocanoHe BA3
IIPEJICTaBUII CBOIO HOBUHKY «Jlama-AHT3m» ¢ 6auioHaMu BOJIOPOAA U KUCIOPOIa.

3aganusn:

1.Ilouemy MHOTHME aBTOMOOWJIbHBIE KOMIAHWU pa3padaThIBAIOT aBTOMOOWIH, paboTaromue Ha
BOJIOPOJAHOM TOILIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIJICH, paOOTaOMUX Ha YIIE€BOAOPOJHOM TOILUIMBE, BIMSIOT Ha
310pOBbE YeJIOBEKa?

3.Kakue «+» u «—» Bbl BUIUTE Y BOJIOPOAOMOOUIIEH?

4.HaiimuTe TONOTHUTENBbHYIO HHPOPMAIINIO 00 UX YCTPOUCTBE.

S5.Ecnmu B Bamield ceMbe WIM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIM, TMOACUYUTANUTE, CKOJBKO
NpUOJIM3UTENBHO JUTPOB OCH3MHA, ra3a U KaKoi MapKu HCIIOJIb3YyeTe €KEIHEBHO.

6.Kakue BemiectBa M B KakOM KOJMYECTBE MOTYT HAaXOAMTHCA B BBIXJIONHBIX ra3zax BallMX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B SnoHun oObeaMHEHHBIMH cHIIaMd HalmoHampHOTO HHCTUTYTa 310poBbi u [IpedextypHoro
yauBepcutera CuA3yoKH ObLIO MPOBEIEHO HUCCIIEI0BAaHUE. YUECHBIE BBISICHUIN, YTO €CTECTBEHHbBIE
OpraHMYeCKHEe BELIECTBAa BCTYMAIOT B PEAKIMIO C XJIOPUPOBAHHOM BOJOM M3-T0J KpaHa, oOpa3ys
OTIACHbIE COETMHEHUS, KOTOPhIE MOTYT CIY>KUTh MPUYMHON paka. Takue coeAMHEHUs Ha3bIBatOTCs
MX, To ectb «MyTtareH ukcy» unu «Hen3BecTHbIN MyTareH».

3aganus:

1.IIpennoxkute cnocoObl YMEHBIIEHUS SIOBUTOTO BIMSIHHS XJIOpa B MUTHEBOM BOJIe HA OpraHU3M
YyeJioBeKa.

2.Ucxons 3 cBOEH KU3HEHHOM MPaKTUKHU, MPUOIUZUTEIHHO PACCUUTANTE, CKOJIBKO XJIOPUPOBAHHOK
BOJIbI BBl UCIIOJIb3YETE B TEUEHHE JTHS U JJISl KaKUX Iiesieit?

3.Kakue opransl yeiaoBeka O0JIbIIE BCErO CTPaaloT OT BO3ACUCTBHS Xjopa?

4. Kak BiIMseT XJIOpUpOBaHHAs BOJA HA YEJIOBEKA MPU KYITaHUH?

5.HaiinuTe 1OMOTHUTENBHYIO HHPOPMAIIUIO O 3aMEHEe XJIopa MpH 00e33apakMBAHUU BOIBI.
6.Uccnenyiite pa3nuuHble TOBaphl OBITOBOW XuMUM B CBOEM jome. CocTaBbTe CITHCOK
XJIOPCOJIEPKAIUX COSTMHEHUH, YKa)KUTe Mepbl 0€30MaCHOCTH IIPU pabOTEe ¢ HUMH.

Keiic Ne3. Meran

[ToBbIlIEHNE KOHIIEHTPAIIMM HEKOTOPHIX Ta3oB B arMocdepe MOXKET MPUBOAUTH K INI00ATLHOMY
NOTEIUICHUIO - TaK Ha3blBaEMOMY «IapHUKOBoMYy 3(ddekry». Iloxanyii, HanmbOonee BaKHBIMU
«mapHUKOBbIMH TazaMu» sBIAOTCS CO2 m CHs. MeTtan BO3HHMKaeT Tpu aHa’dpoOHOM (T. €.
IPOMCXOAIIEM B OECKUCIOPOIHOW cpene) pacmajie OpraHuYeCKUX BEIIECTB; My3BIPHKH MeTaHa
o0pa3ytoTcsi B OOJOTUCTBIX MECTHOCTSX, 3a 4YTO OH MOJYYMJ Ha3BaHHE «OOJOTHBIM Trasy.
3aroryieHHbIe MOJIs (HalpuMep, PUCOBBIE MOJISI BO BPEMs CeBa) SABISIOTCS HCTOUHUKOM OOJIBILIOTO



KOJIMYecTBa MeTaHa. J[pyrMM HCTOYHMKOM METaHa SIBJISIOTCS JKBauHbIE *XKUBOTHBIE, TaKHE, Kak
KOPOBBI, OBLIbI M KO3bI, MHILIEBAPUTENIbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pa3zoMm st
IIepeBapUBaHUsl TPABSHOM IMHUIIM: KOHEYHBIE MPOIYKTHI META0O0JIM3Ma COJIEpKaT METaH, KOTOPBIN
BbIIETIsIETCSl B aTMoc(epy. DTO MPHUPOAHBIN IMPOLIECC, XOTS KOJIMYECTBO JOMAIIHHX >KMBOTHBIX
3aMETHO BBIPOCJIO 3a MOCJEIHUE /IBa CTOJIETHS. boiiee Toro, coctaB KOpMOB CYILIECTBEHHO BIIUSET HA
KOJIMYECTBO 00pa3yIOLIerocsi MeTaHa.

3ananus

1.Chopmynupyiite TUIIOTE3y BBIACICHHUS METaHa JTIOAbMU. 2. Kak KOJu4ecTBO MeTaHa, 3aBUCHUT OT
KOJINYECTBA HaceseHus miaHeTsl? 3.UTo aBiseTcss HCTOYHUKOM BBIZICTICHHUSI METaHa B atMochepy?
Keiic Ne 4.

B navane XIX Beka B AHIIIMM CTaJId MOJHBIMHU IUIALIU U3 BOJOHEIPOHUIIAEMON TKAHU, HAa3bIBa€MbIe
MaKHUHTOIIAaMU. DTO Ha3BaHME OHM MOJIYUYMJIM B YECTh aHIVIMHCKOrO XMMHMKa U u3oOperatens Y.
MakuHTOI1a, PEIIOKUBLIETO IPONUTHIBATH IJIAILEBYI0 TKAHb PACTBOPOM HATYPaJbHOIO KaydyKa.
OaHako Ha COJHUE TaKWE IUIAIM CTAHOBWJIMCH JIMIIKUMH, @ B MOPO3HYIO MOTOAY — JOMKUMH. DTH
HEJIOCTaTKU YCTpaHwsl Jpyroil Beiatomuiics anrnudanud Y. Dyneup. 1. 3apanus. Ilouemy
IUlameBas TKaHb UMena Takue HepoctaTku. 2. Ilpemnoxkwure cmoco0® ycTpaHeHUs HUX, MOBTOPHB
otkpeitie Y. I'ynpupa. 3. Kak HazpBaeTcs 3to coenunenue? 4. Hammummre CTpyKTYpHYIO GopMyTy
3TOT0 BEUIECTBA.

Keiic NeS «HenonpaBumas ommodka»
B ¢pupme TOO «Kackan-2» npu 3akadke ra3a B 0a/UIOHBI, HE JOOABHUIIN BEIIECTBO, KOTOPOE MPUIACT
3amax JoMaiiHeMy rasy. ['a3 OblT JOCTaBJI€H B OAHY M3 KBapTUP U MPH 3TOM OajsIOH MPOMyCKal.
Uepes CYTKH BCE KIIIBIBI OKA3aJUCh B OOJIHHHIIC
Bonpocsl.1. imeeT nu npupoaHblil a3 nponad U OyTtan 3anax? 2. Kakyio HemonpaBUMyro OMUOKY
COBEPIIMIN PaOOTHUKH ra30BOM CTAHIIMU MIPH 3aKauke ObIToBoro raza? 3. Kakoe BeiecTBo mpuaaet
3amax jomaiiHemy raszy? 4. Moxer nu OOOHsSHHE YeJoBeKa YJIOBUThH ra3 Oe3 3amaxa? 5. Kakum
npruOOpPOM MOXKHO JJOKa3aTh MPUCYTCTBUE T'a3a B KBAPTUPE, €ClI OH Oe3 3amaxa?
6.5 Perenue 3amau

3apauya Nel. Beraucnuth Maccy 3THIIEHA KOJIMYECTBOM BEIIECTBA 3 MOJIb.

3apauya Ne2. Cmemanu 0,2 moub xene3a u 0,3 Monb cepbl. Onpenenure Maccy NoJay4eHHOU
cmecu. Paccumraiite mMaccy mnonydeHHoro cyibpuaa sxenesa(ll), yuuTsiBas, 4to 3TH 3JI€MEHTHI
COEJIMHSIOTCSA B MACCOBOM OTHOIIIEHUU 7,4.

3agauya Ne 3. Xmopun Gapust maccoit 6r pactBopwid B 250 Ml BOAbI (TJIOTHOCTH BOJBI
npuHsITH 32 11/M11). Uemy paBHa MaccoBasi JI0JIsl COJIM B TIOMy4EHHOM pacTBope?

3agaua Ned4. B 100 r Boas! pactBopuiin 2 Moib cynbdara kanus. Paccunraiite MaccoByro
JIOJIF0 PACTBOPEHHOIO BELIECTBA.

3apmauya NeS. Paccumraiite maccy cynbdara Kamuss W BOJBI, KOTOPBIE HAJI0 B3STh IS
npurotosieHus 60 r. pacTBopa ¢ MacCoBOM J10JIel pacTBOpEHHOTO BemecTsa 15%.

3agaya Ne6. CkonbKO HaJO B3ITh HHUTpATa Kajus Ui MPUTOTOBIICHHS 3 KI' pacTBOpa C
MaccoBoi aojeit conu 8%.

3apaya Ne7. B naGopaTtopun BOCCTaHOBIEHHEM HUTpOOEH30J1a Maccou 61,5T. momydunnu
aHUJIUH Maccoit 44 r. Onpeaenure MaccoByIO 10110 (B%) BbIXOJa aHWJIMHA OT TEOPETUUECKOTO.

3agaua Ne8. Omnpenenure mMaccy YKCYCHOW KHUCIOTBI, KOTOpAsl pacxXoJyeTcs i CHHTE3a
YKCYCHO-3TUJIOBOTO 3(upa, ecau nosyueHHas macca 70,4 r. cocrasiseT 80% 0T TEOPETHUECKOTO.

3agaya Ne 9. Bonsplii pactBop, couepkammuii (GocPopHyr0 KHUCIOTYy Maccou 19,6r.
HEUTpann30Bali THUAPOKCUJIOM Kanbliusg Maccoifl8,5r. Ompenenute Maccy o0pa3oBaBIIErocs
npeuunurata CaHPO4 2H20.

3agaya Nel0. /[ns peakumu amroMuHus ¢ cepoil Belaenuioch 509 k/x sneprun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIJICTUTCS B PEAKIINH, ISl KOTOPOM B3ATHI 81 T amroMunus U 128 T cepsl.

3angaya Nell. TepMoXUMHUUYECKOE YPAaBHEHHE PEAKLIMU TOPEHNUS YIJIEpOia UMEET BUIL:

C +02—CO0O2 + 394 x/Ix



Paccuuraiite maccy yrieposaa, BCTYNMBILErO B PEakLUio, eciau Belaenwiaoch 1970 kJlx
TEIUIOTHI.

3apaua Nel2. [Ipu cropanuu Kajiblivsi Maccod 8r. KOJMYECTBO BBIICIUBIICHCS TEIUIOTHI
coctaBwio 127 k. CocTaBbTe TEPMOXUMHUUECKOE YPABHEHHUE PEAKIIUH.

3agaya Nel3. Kakoii 00bEM BO3ayXa pacxoayercs Ha OKHCICHHE MpONHiIaMHHa 00BEMOM
2001

3agauya Ne 14. Kakoif 00bEM KHCIOpOAa pacXoyeTcsl Ha OKHCICHUE METHIaMUHa 00BbEMOM
S5n?

3agauya NelS. Kakoii 00bEM aneTiiieHa MOKHO TOJYYHTh U3 KapOua Kanbius Maccoit 10kr,
MaccoBas 0Jis mpuMecen B Kotopom 15%7?

3agaua Nel6. Kakoii 00b€M MeTaHa MOXHO MOJTYYHUTh U3 KapOuaa anmomMuaus maccoi 30r.,
€CJIM MaccoBas 10Js npumeceit cocrasiser 15%..

3agaya Nel7 Ha HelTpanuzanuio CMECH YKCYCHOM KHCJIOTBI M MYpPaBbUHOM KHCIIOT
Mmaccoii10,8r pacxonoBanu rupokcu HaTpus Maccou 8r. Onpenenure Maccy KaKJOW KHCIOTHI B
CMeCH.

3agaua Nel8. Ilpu B3auMojelcTBMM CMeCH 3TaHOJIa M MporaHoja Maccoud 10,6r ¢
METaJUIMYECKUM HATPUEM BBIIACIWICA BOJIOPOJ 00bEMOM 2,241 Omnpenenute MacCoBYIO JOJIO
Ka)KIOr0 CIHUPTa B CMECH.

3apauyaNel9. B kauecTBe aHTU(PPU30B B OXJIAAUTEIBHBIX CUCTEMAX JBUTATEIICH UCTIOIB3YIOT
OJIMH W3 MHOTOATOMHBIX CHUPTOB. MaccoBas IOJIsI 3JIEMEHTOB B CIIUPTE COCTABIISET: YIVIEpOJa
38,75%, Bogopoaa 9,68, kucnopona 51,51%. IlnorHocTs mapoB BemiecTBa 1Mo BOJAOPoay paBHa 31.
BeiBenute popmyny Bemiecrtna.

3agaua 20. /{1 yHUUTOXKEHUSI MUKPOOOB U OaKTepUil MOKHO UCIOJIb30BaTh AUOKCU/] CEPBI,
€ro TaKKe NPUMEHSIOT B KaYECTBE KOHCEPBUPYIOILErO CPEACTBA IIPU CYLIKE YEPHOCINBA U APYTUX
GpyKTOB.

3aganue: Beruncnute, kakoit 00beM 3aliMyT 1, 5 MOIb AMOKCHA CEepHI (H. V. ).

3agaua 21. B nponutom ObuIM YacThIMM Cllydau OTPABJIEHUS JIIOJECH B YroJbHBIX HIaxXTax
yrapabiM Tazom. ITockonbky okcup yriepona(ll) He mmeer 3amaxa, TO ONACHOCTb MOJCTYyMaja
He3zaMeTHO. [IlaxTepsl, cryckasch B IIaXThl, Opajiu ¢ coO0i B KaueCcTBE CBOEOOPa3HOI0 MHIAMKATOpa
KaHapelKy B KJIETKe: KaHapeWKH MaaaoT B 0OMOPOK OT MPUCYTCTBUS B Bo3ayxe cienos CO.

3apanue: Berunciure, kakoit o0veM (H. y. ) 3aitmyt 0, 5 Mmois CO; 56 r CO.

22.3agaya 0e3 pacuéToB.

B nauane XX croyieTusi reosioru 3amu@poBbIBaIM Ha KapTax MeCTa OTKPBITHS PYJ LIEHHBIX
METAaJUIOB MPH MOMOIIM KOOPAMHAT XUMUUECKUX J1eMeHTOB B Ilepuoanueckoii cucteme. Apabekoit
1upoit yka3slBaJIl HOMEP Mepro/ia, a pUMCKON — HoMep rpynmnbl. Kpome Toro, B 3anucsx ObuIH eliie
OykBbI pycckoro andasuta — A winu b. Ha oHo# 13 cTapeix kapT Hamu obo3HaueHus: 4VI b, 4VIII
b2, 61 b, 611 b. Pactmgpyiite 3anucu reojoros.

3agaua23. «Caxapnas kucjaoray». B 1779 r. Hemenkuii ceHaTop, anTekapb 1 XUMHUK Morans
Xpuctuan Burne6 moaeicTBOBa M3BECTKOBON BOJOW HA COKH IIABEJS W KUCIHIIBI, COACpIKAIINE
«KHCIMYHYIO KHCJIOTY», U 3aMETWJI, YTO M3 pacTBOpa BhINaAaeT Oenblil ocagok. OAHAKO COCTaB
ocanka BurneOy ycraHoBuUTH He ynanochk. Uepes mATh JIeT MIBEACKUHN anTekapb U XxuMuk Kapn
Bunsrensm Illeene pemm mocMOTpeTh, YTO MOJIYYUTCS, €CIM TPOCTHUKOBBIA caxap oOpaboTarh
KOHIEHTPUPOBAHHOM a30THOM KH1c0TOl. OH 00HApYKUJI, YTO IIPU ITOM BBIJENSIETCA KPACHO-0ypHIii
ra3 1 oOpas3yeT NMpo3pauHblii PacTBOP, KOTOPBIN OKpaIIMBACT CHHUM JaKMyC B KpacHbIH 11BeT. Kornia
[Ileene no6GaBUII K STOMY pacTBOPY U3BECTKOBYIO BOAY, MOIYUHJI O€JIbIi 0ca 0K, OU€Hb OXO0KUH 10
CBOWCTBaM Ha 0CaJIOK, BbleNeHHbIN Burinebom. Kakoe BemectBo oOHapyxunu Burne6 u leene?

3anaya24. KAHTHXJIOP»

[Tocne orGenuBanus Tpedyercs 0bs3arenbHas 00padoTKa TKaHH IS YAAJICHHS XJIopa, HHAue
€€ BOJIOKHA IOTEPSIOT MPOYHOCTh. Kakue BelecTBa MOXKHO UCIIOJIB30BATh KaK «aHTUXJIOP»?

3apgava 25.B peakuuio, TepMoXuMUYecKoe ypaBHeHHE KoTopoi S + O2 = SO2 + 297 k/Ik,
BCTymmIa cepa maccoit 1 r. KoimdecTBo TENI0ThI, BBIICIUBIIEECS TP 3TOM, PABHO:

A) 9,28 xJIx; b) 74,25 xJIx; B) 29,7 xJIx.



3amaua 26.YkaxuTe cojb, BOAHBIA PACTBOP KOTOPOH MMEET LIEIOYHYIO CPENy:

A) cynbdat kanus; b) xmopun amromunus; B) kapOoHat kanmus.

3agaua 27.0mnpenenuTe Ha3BaHKUE BEIIECTBA, IVIABHAS 1[EMTb KOTOPOTO COCTOUT M3 YETBIPEX
aTOMOB yIJIepOa, COACPKUT KapOOKCUIIBHYIO TPYIIITY U OJHY BOMHYIO CBSI3b, @ TAKXKE PaHKAIIbI
METHJT Y ITHIL:

A) 3-metmii-3-3TunoyTeH-3-0Basi KUCIIO0Ta,

b) 3-metun-2-3tunbdyren-3-oBas KHCIOTA;

B) 2-meTtun-3-3triiOyreH-3-oBast KUCIOT.

3agaua 28. Maruuii kosM4ecTBOM BellecTBal,5 MoJb COXINIM B Kuciopojae. Onpenenure
Maccy MOJYYEHHOTO OKCHJ/Ia MarHus., yKaXKUTe TUIl PEaKI1H.

3agaua 29. Hanumwure ypaBHEHUsS peaKUUM MEXAy allOMUHHEM U  CIEAYIOINIUMU
BEIIIECTBAMH: a) XJIOPOM; O)KHUCIOPOJOM; B)CEpOM(IBYXBAJICHTHA); T)HOIOM OJHOBAJICHTCH.

3agaua 30. Kakuie TUIIBI XMMHUYECKOHN CBSI3U CYIIECTBYIOT B CIENyIOMIMX BemecTBax: a)Lil,
N2, BaCl,,CHa.

3agaua 31. Kakoil BbICIIMI OKCHUJ W THAPOKCUZI O0pa3yeT XUMHUYECKUH JIIEMEHT C
NOpsAAKOBBIM HOMepoM 327 Kakue cBoiicTBa Oy1yT NPOSIBISTH 3TH COEAUHEHUS?

3agaua 32.C kakuMu M3 TMEPEUHUCICHHBIX HIKE DSJEMEHTOB TepMaHUil OyneT HMeTh
HanOOoJIbIIIee CXOACTBO, a ¢ KAKUM HaMMEHBIIEE: KaJMHi, Ta(HMIA, CBUHEI.

3agaua 33. Cxema peakiuu: CuClo+ KOH — Cu(OH)2+ KCI, pacctaBbTe K03)PHUIIEHTHI
U YKQXKUTE TUI PEAKIIUU

3agaua 34. Paccuutaiite 00bEM BOAOpOJA, M3MEPEHHBIN MpPU HOPMAIBHBIX YCIOBHUSAX,
KOTOpPBIA MOKET 00pa30BaThCsl PU PAaCTBOPEHUHU B COJIsiHOM kuciote 10,81 antoMuHMs.

3agaua 35. [lpu nHarpeBanuu HHUTpaTa HaTpus oOpaszoBaics Kuciopoa oO0bémom 280
Mi(HopMasbHbIe yenoBusi) Kakas macca cosu moaBepriach paziokeHuo?

3agaua 36. Kakue u3 mepeyuclieHHBIX cojeil OyayT monBeprarbes ruaponusy: a) KBr,
6)KNO3 B)NaS. Hanumure ypaBHEHMs.

3agaua 37. Cpenu npeanoKeHHbIX GOpPMYIT BEIIECTB, PACIIONOKEHHBIX B TPOHYMEPOBAHHBIX
ayeiikax, Bpioepute popMyisl: A) kucnoil conu; b) kucnorHoro okcuaa; B) nerydyero BogoponHoro
COEIMHEHUSI.

b 2 2 3
Cro, NaH CrO,Cl,
a S 6
NH,CI NH5 coO
K4 8 =
K[AI(OH),] HIO, Ca(H,PO,),

3anaua 38. Cpenu npenokKeHHbIX GOPMYIT U Ha3BaHUN BEILIECTB, PACIIONOKEHHBIX B
IIPOHYMEPOBAHHBIX siUelKax, BeIOepuTe (opMyIly WM Ha3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOpUMOMY OCHOBaHUI0, b) kucnoii conu, B) HeconeobpaszyromemMy oOKCUy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCHI 5 6
CH, co
JIHTHA
7 8 9
Cr(OH), Mg;N, Zn0O

3amaya 39. CocTaBUTh YpaBHEHHUS pPEaKIUd MNpHU
npespaieHus: Ca—CaO—Ca(OH)2 —Ca(NO3)2

3amauya 40. CocTaBUTh YpPaBHEHUS pPEaKIUN MNpPH MOMOLIA KOTOPBIX MOXKHO OCYIIECTBUTH

npespaiieHust: Na2O— NaOH —Cu(OH),—Cu(SOa)

IIOMOIIN KOTOPBIX MOXXHO OCYHICCTBUTH




3agaua 41. B aByx mpoOupkax HaXoATCs paCTBOPBI THAPOKCHUIOB Kallvs M Kalblus. Hamummre
yYpaBHEHHUS peakiuii, IPU MOMOIIX KOTOPHIX MOKHO Pa3INYUTh ATH PACTBOPBI.
3agauya 42.B nByx mnpoOupkax HaJUTBl PacTBOPbI CEPHON KHUCIOTHI W Cyinb(ara HATpH
[Tpennoxute n1Ba ciocoda Mpu MOMOIIU KOTOPBIX MOXHO DPA3JIUYUTh 3TU PACTBOPHI.
3agaua 43. [logdepuTe K TEKCTY NPABUJILHBII TEPMIUH ONpeaeIeHUs MOHSATHS:
a).- BEIIECTBA, OJIMHAKOBLIE 110 COCTaBY, HO Pa3HbIE 110 CTPOCHHUIO.
0) .- ATO psii COCNUHEHUM, CXOJHBIX IO CBOEMY CTPOEHHUIO U XMMUUYECKHM CBOMCTBAM,
KOTOpBIE OTJIMYAIOTCS JIPYT OT JIpyra 110 COCTAaBY MOJIEKYJ Ha OJHY MJIM HECKOJIBKO TPy
CH2.
B) - 3TO U30MEPHI, OTIIMYAIOIINECS MOPSIKOM COSTUHEHHS aTOMOB.
T.. PEACTABISET COO0N COBOKYITHOCTh HECHCTEMATHICCKUX HCTOPUUECKU CIOKUBITUXCS
HA3BaHMI OPraHUYECKUX COCAMHEHUH.
I)..- 3TO SIBJICHUE CYIIIECTBOBAHUS BEIIECTB, UMEIOIIUX OJMHAKOBBIA KAa4€CTBEHHBIM M
KOJIMUECTBEHHBIN COCTaB, HO Pa3IMYHOE CTPOCHUE U pa3HbIE CBOWCTBA.
3agaua 44. HanumuTe CTPYKTYpHbIE GOPMYJIbI COeTMHEHUI M0 UX HA3BAHUSM:
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.
3agaua 45. 3anosHuTe Ta0AMILY

30mepus M3omepust M3omepus
MesxknaccoBast .
Bemecrso  [['omosor  [yriaepoaHoro BOMEDIS oJOXKeHUd  |(pYHKIIMOHAIBHOM
CKeseTa P KPaTHOM CBSA3U['PYILIBI
[lenTan
["ekceH-2
byranon-1

3agaua 45. Kak paznuuuth KpaxMajabHBINA KieicTep U riaunepuH? Hanumumre ypaBHeHUs peakiuuii?
3agaya 46. Kak onbpITHBIM ITyTEM pa3Iu4UTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
peaKuuii.

3agaya 47. CocTaBUTh YpaBHEHMsI pe€aKLUi IPU NOMOIIY KOTOPBIX MOKHO OCYILECTBUTh
IpEeBpalleHMs: METaH— alleTHIIEH— dTaHallb —3TaHOo] —0pOMATaH —)3TUJIEH —3TaHOJI—
JTaHaJb.

3amaya 48. OcyniecTBUTh NPEBPAILICHUS: alleTaT Kallisi — 3TaH — X — 3TaHOJ — JUATUIIOBBIN
a¢up. Hazpate BemecTBo X.

3anauad9. Cxopocth xummueckoit peaxrmy mpu 20°C paBHa 1 Momb/i1 . Beranciurte ckopocTh
s10it peaxtmu ipu 60°C, eciu TeMmepaTypHBIi K0d3(hOHUIIUEHT paBeH 3.

3anava 50. Kak Haf0o N3MEHUTh KOHLIEHTPAlMU BEUIECTB, JABICHUE U TEMIIEPATYPY TOMOI€HHOMN
cucteMbl PCls«»> PCI3+Cl2 -129 xJIx.

3agauya 51.Bo MHOrume COBpPEMEHHBIE CTUPAJIbHBIE MOPOLIKU J100aBISAIOT OE3BOJHBIN Cynb(ar
HaTpus Ul COXPAHEHHUs ChIMy4YecTH 3a CY€T KakKoro Ipolecca 3Ta COoJib IPEJOTBPAIIAET
CIEKMBAEMOCTh TOPOIIKOB?

3agauya 52.Yto0bl ceMeHa ¢/X KyJIbTYp XOPOIIO COXPAHSUIUCh OHU JOJKHBI UMETh BIIAXKHOCTH HE
6onee 15 %. BolcymuTh ceMeHa He Bcerja IMpOCTO, TaK KaK HarpeBaHHe MPHUBOIUT K MOTepe
BCXOokecTH. [lo3TOMy MNPUMEHSIOT XMMHUYECKYIO CYIIKY: CMEIIMBAIOT CeMEeHa C Oe3BOJHBIM
cyiab(aTroM HaTpus. DTa COJb JIETKO 00pa3yeT OueHb MPOYHBIN KPUCTAUIOTUAPAT, MOATOMY NPHU
CMEIIMBAHUM €€ C BIAKHBIMM CEMEHaMHM OHa OTHMMAaeT OT HHMX BOJIY U CBSI3BIBACT €€ B
kpuctautoruapar NaSO410H20. Paccumraiite, CKOJBKO HYXHO cyibdara HATpus s
BbICymIUBaHUs 10 K ceMsH, UMEIOIINX BIAXHOCTb 25%, 10 KOHAUIIMOHHOM BiaxkHOCTH 15%



