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1. ObLIASA XAPAKTEPUCTHKA PABOUYEM ITPOI'PAMMbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

1.1. Mecro MCHMIUIMHBI B  CTPYKTYpe  OCHOBHOH  Npo(ecCHOHAJIBLHOM
o0pa3oBaTeJIbHOM MPOTrPaMMbI

Oo6meobpa3zoBarenshas gucuuminHa CO0.01.07 «Xumusy sBisieTcst 00s13aTeIbHON YacThIO
00111e00pa3oBaTEeILHOTO MKKJIa 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnenuanbaocTd 09.02.07 MHpOpManmoHHbIE CUCTEMBI ¥ IPOTPAMMHPOBAHUE.

1.2. lean u nu1aHupyemble pe3yabTAThl OCBOCHHUS TUCHUTINHBI!

1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Llenp — ¢GopmMupoBaHue y CTYACHTOB XHMMHYECKON COCTABISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa KaK OCHOBBI NIPUHATHUS PEIUICHUM B KU3HEHHBIX M IPOU3BOACTBCHHBIX CUTYyalUsX,
OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJIHOM cpefie.

3a1a4uy JUCLUIUINHBL

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKaHUSI XMMHUYECKHUX IPOLIECCOB U
ABJICHUM B OKpYKAalOllEH cpele, LEJIOCTHOM HAaydyHOM KapTHHBI MHUpPA, B3aUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb yMEHHs NPOBOAMTH pacueThl MO XUMHUYECKUM (opMyiaaM M YypaBHEHUSIM
XUMHYECKMX  peaklUuid, IJJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YyIbTAThl  XUMHUYECKHX
JKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKU MIPOBEAEHUS XUMUUYECKUX IKCIEPUMEHTAIbHBIX UCCIEIOBAHUM C
co0uIro/IeHreM IpaBuil 6e30MacHOro 0OpalleHus C BeleCTBaMU U J1a00paTOPHBIM 000PYA0BaHUEM;

4) pa3BUTh YMEHHS aHAIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIATh
MH(POPMALIIO XUMUYECKOT0 XapaKkTepa U3 Pa3IMuHbIX HCTOUHUKOB;

5) cdopmupoBaTh YMEHHUS IPOTHO3UPOBATH IIOCIEJACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOLIECCOB;

6) copmupoBaTh MOHUMAaHUE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAayKU U TEXHOJIOTUN
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

2.1 O0mue pe3yabTaThl.

2.1.1 JInyHOCTHBIE pe3yJIbTATHI.

1) B cdepe TpakIaHCKOrO BOCIHUTAHHUS: OCO3HAHMUS  OOYYaIOIIUMUCS  CBOMUX
KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, yBayKEHUS K 3aKOHY U TIPABOIOPSIKY;

MIPEJICTAaBICHUS] O COLMANbHBIX HOPMAax M IMpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM IESATENbHOCTU MPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IpYrHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) B chepe maTpUOTHYECKOIO BOCHUTAHMS: IEHHOCTHOTO OTHOLIEHHS] K UCTOPUYECKOMY U
HayYHOMY HacJIEJUI0 OT€YECTBEHHON XUMHH;

yBaKEHHsI K TIpollecCy TBOpPUECTBA B O0JIACTU TEOPUM U MPAKTUYECKOTO NPUMEHEHHS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTHIKEHHMsS HAyKH €CThb pPe3yNbTaT IMTENbHBIX HaOIroAeHUi,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSTHHOTO TPYZa YYEHbIX U MIPAKTHKOB;

UHTEpPECa M I[IO3HABAaTEJIbHBIX MOTHBOB B TIIOJIYYEHMH U IIOCIEOYIOIIEM aHAJIU3€
MH(pOpPMALIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) B cdepe AyXOBHO-HPABCTBEHHOI'O BOCIUTAHMUS: HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO
MOBE/ICHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMH, CBS3aHHBIE ¢ XMMUYECKUMHU SIBICHUSAMH, ¥ IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIEHHWE M IIOCTYINKM CBOMX TOBApUIIEH C MO3ULIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ITUX IOCTYIKOB;

4) B chepe dopmMHupoBaHHS KYIbTYphl 3A0POBBS: MOHUMAHUS IIEHHOCTEH 310POBOTO U



Oe3omacHOTO 00pasza >KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
($U3nIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOroieHHs MpaBuJl OE30MacCHOTO OOpalleHHs] ¢ BeUleCTBaMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHUMAHMUS I[IEHHOCTH TMPaBUJI UHAMBUAYAIBHOTO W KOJUIGKTHMBHOTO 0O€30IacHOro
IIOBEJICHUS B CUTYaLlUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJACTBUN U HENPUATHUS BPEIHBIX MNPUBBIYEK (YMOTpeOICHUS alKoroJs,
HapKOTHUKOB, KYPEHHUS);

5) B cdepe TpyaoBOro BOCHUTAHMS: KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-
UCCIIE/IOBATEIILCKONW JEATENIbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOW M JPYrUX BHIAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEILIEHUU MPAKTUYECKUX 3a7ad COLMAIBHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHIO NMpo(eccHil pa3nuyHoOro pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUsI K TPYLY, JIOISAM Tpyia U pe3yjbTaTaM TPYJOBOU JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHIyalIbHOM TpaeKTOpuH 00pa30BaHus, Oyyien
npodeccun U peanusaluud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) B cdepe IKOJIOrHIeCKOr0o BOCHHUTAHHS: SKOJOTHYECKH IEJIecO00pa3HOTr0 OTHOIICHUS K
MpHUpo/ie, KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMie;

MIOHUMAaHUs TJI00aJIbHOIO XapakKTepa 3KOJOTMYECKUX MPOOJIeM, BIMSIHHUS 3KOHOMUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHHUS HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTH)KEHUN XMMHUHU Ui PELIEHUS BOIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUATHUS JIEHCTBUM, NPUHOCAIIUX Bpea OKpYXKarolled NpUpPOAHON cpene,
YMEHHsI TMPOTHO3UPOBATH HEOIATOMPUATHBIE HSKOJOTMYECKHUE TOCIEACTBUS MPEeIPHHIUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJu4Musl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KYyJIbTYphl, OIbITA
JESTEIbHOCTH ~ DKOJIOTUYECKOM  HAmpaBJIEHHOCTH, YMEHHS  PYKOBOJACTBOBATbCA MMM B
MO3HABATEIbHON, KOMMYHHUKATUBHOW W COLMATBHON MPAKTHUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) B TOHMMaHUU IIEHHOCTH HAy4YHOTO TMO3HAHUS: CHOPMHUPOBAHHOE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHON PAKTHUKHY;

MOHUMAHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHHS ee poilu B (HOpMHPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEIOCTHOrO MPEJCTABICHUS 00 OKpYXKarollem
MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM COXpaHEeHUsI TPUPOJTHOTIO PABHOBECHS;

yOSXIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHHU JUII COBPEMEHHOH NMBUJIM3AlUU: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH M BaXHOW pOJIM B CO3/IaHUM HOBOHM 0a3bl MaTepHaabHOU
KYJIBTYpPBI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHUS YEIOBEYECTBA - CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00CCTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB  IIO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TMOMy4YyaeMble 3HAHUS JUIS
aHaJIM3a U OOBSICHEHHUS SIBIICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MUMEIOIIUXCS TAHHBIX C LIETBI0
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCIOIh30BaTh XUMUYECKUE 3HAHUS JIJIS PEUICHHS TIPoOieM B
pEANTbHBIX KU3HEHHBIX CUTYAIIUSX;

UHTEpEca K MO3HAHUIO U HCCIIEN0BATENBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEepPhIBHOMY OOpa30OBaHHIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C KU3ZHEHHBIMH TOTPEOHOCTSIMH;



HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX cepax mpodhecCHoHATBHOU IeATeTLHOCTH.

2.1.2 Ilo3HaBaTesibHbIe YHHBepcajibHble Y4yeOHble AelicTBHS, KOMMYHHMKATHBHbBIE
YHUBepcaJbHbIe y4YeOHble elCTBHUS, PeryJATHUBHbIe YHHUBepPCAJbHbIE y4deOHbIe JelCTBHUSA,
COBMeCTHasl 1eiITeJIbHOCTh

a) 0a30Bble JIOTHYECKUE JAEHCTBHUS KaK 4acTh IO3HABATEJbHBIX YHMBEPCAJIbHBIX Y4EOHBIX
JNEHCTBUI: CaMOCTOSITENIbHO (POPMYTUpPOBaTh M aKTyalU3UpOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEAEATh LENM JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTHXKECHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCIOJIb30BaTh IIPM OCBOGHUM 3HAHUW IIPUEMBI JIOTMYECKOTO MBILUIEHUS - BBLIEIATH
XapakTepHble MpHU3HAKM TOHATMM M  YCTaHABIMBATh HX  B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHS OTICNIBHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTH JIOTHUECKUE PACCYXAEHUS (MHIYKTUBHBIE, IeTYKTUBHBIEC, TI0 aHAJIIOTUN), BBISBIATh
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPHBACMBIX SBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKIIIOYECHHUS;

IIPUMEHSTh B IPOLIECCE MMO3HAHUS, UCHOJb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeNIH, MPeoOpa30BbIBaTh MOJEIbHbBIE MPEICTABICHUS - XMMMUYECKUM 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHYecKass (QOopMyna, ypaBHEHHE XHUMHYECKOW pEaKIud - TMpH pElIeHHH Y4eOHBIX
[IO3HABATENBHBIX U MPAKTUYECKUX 3a/a4, MPUMEHATh Ha3BaHHbIC MOJEIbHbIC MPEACTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

0) Oa3oBble HCCIENOBATEIbCKUE JEHCTBHS KaK 4acThb I103HABAaTEJIbHBIX YHHBEPCAIbHBIX
yueOHBIX JIEHCTBUM: BJIAJETh OCHOBAMU METOJOB HAayYHOT'O IIO3HAHUS BEIIECTB U XUMHUYECKUX
pEaKIM;

dbopmMynMpoBaTh IENMM M 3aJa4d  WCCIICAOBAHMS, WCIOJIb30BATh IIOCTABICHHBIE |
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS M OCHOBBI IS
(GbopMUPOBaHUS TMIOTE3bI 10 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJIETh HABBIKAMHU CAaMOCTOSTEIBHOIO IUIAHWPOBAHMS W TPOBEACHHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHMs HAONIOAATh 3a XOJ0M IIpOIecca, CaMOCTOSITEIIbHO
INPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYyIHpPOBAaTh OOOOIIEHHS U BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTaBIATH OOOCHOBAHHBIM OTYET O MPOJEIIaHHOM
pabore;

MpUOOpETaTh OMNBIT YYEHUYECKOM HCCIEeI0BAaTENIbCKOW W MPOEKTHOM JeSTENIbHOCTH,
OPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELIeHHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

B) yMeHUs paboTaTh ¢ HH(pOpMaIMel KaK 4acThb MO3HABATEIbHBIX YHUBEPCAIBHBIX YIEOHBIX
JEHCTBUI: OpPUEHTUPOBATbCS B pPa3IMYHbIX HCTOYHMKAX HH(OpManuu (Hay4yHO-TIOMYJIspHAs
JauTepaTypa XMMHUYECKOrO  COJEpXaHWsA, CIpaBOYHble 1ocobus, pecypcel MHTepHera),
AHAIM3UPOBATh UHPOPMAIIUIO PA3JIMYHBIX BUIOB U (OPM MpEACTaBICHUS, KPUTUYECKU OLIEHUBAThH
€€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dbopMynupoBaTh 3ampockl U TPUMEHSATh pa3IMYHblE METOJbl TMpU TIOMCKE U OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a71ay ONpPEeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT MCIOJB30BaHUS WH(GOPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH M
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaJbHYIO (OpMY MpencTaBieHus HMHPOpMAIH (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM A3BIK B KadyecTBE CpelncTBa Npu paboTe ¢ XUMHUYECKOM
uHpOpMaLKeil: TPUMEHATh MEXIpeIMeTHbIE ((PU3NYecKre 1 MaTeMaTH4YeCKUe) 3HAKU U CUMBOJIBI,
dbopMyiibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCIOJIB30BATh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH.

I') OBJIa/ICHUE YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU ACHCTBUSIMMU:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl B XOJe AHajora W/WIM JAUCKYCCHUH,



BBICKa3bIBaTh  HJeH, (OpPMYIHpPOBaTh CBOM MPEAJIOKEHHUS OTHOCUTEIBHO  BBIMOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIATh C Mpe3eHTallleil pe3yabTaTOB IO3HABATEIBHON JAEATEIbHOCTH, IMOITYYEHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOJIHEHUH XUMHYECKOTO SKCIICPUMEHTA,
MPAKTUYECKOH pabOThl MO HMCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealu3aliil y4eOHOro
npoekTa M (OPMYIMPOBATH BBIBOJBI IO peE3yJlbTaTaM IPOBEIEHHBIX HCCICIOBAHUN IyTEM
COTJIacOBaHUs MO3UIMI B X0/1€ 00CYKJCHHS 1 0OMEHAa MHEHUSIMHU.

yYMEHHUSI OOIIEHUS KaK YaCTh KOMMYHUKATUBHBIX YHUBEPCAIBHBIX YI€OHBIX JICHCTBUIA:

1) OBJIaJICHUE YHUBEPCAIbHBIMH PErYISITUBHBIMU JACHCTBUSMHU:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATEIBHYIO JEATEIBHOCTS,
ompezenss ee Lelu U 3aJayd, KOHTPOJIHUPOBATh M IO Mepe HeOoOXOIUMOCTH KOPPEKTHUPOBATH
npe/UlaraéMblii  aITOPUTM JCHCTBHI TPU BBHIMOJIHEHUM Y4YeOHBIX M HCCIEIOBATEIbCKUX 3a/ad,
BBIOMpaTh Hanbosee dPPEKTUBHBIA CIIOCOO WMX PEHICHUS C YYETOM TOJYyYEHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOGH J€ATEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOICHKH.

2.2 O0s13aTeJIbHBIMM THCHMIIJIHHAPHBIMH Pe3y/JbTaTaAMHU CHUTATH:

2.2.1 IlpenmeTHbIe pe3yJIbTATHI OCBOCHHS:

1) c(OpMHUPOBAHHOCTh IIPEICTABIICHUN: 0 XUMHUYECKON COCTAaBJISIOIIEH
€CTECTBCHHOHAYYHOM KapTUHBI MHUpPA, pOJIM XUMUM B T[IO3HAHWUU SBICHUN MPHUPOIBI, B
(GOPMUPOBAHWM MBINUICHUS W KYyJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM ISl pelIeHHs] MPaKTUYECKUX 3a7ad U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3JI0POBBIO M IIPUPOTHOMN CpeIe;

2) BUaJieHHE CUCTEeMOM XHMHMUYECKHUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIHe
HNOHATHS (XUMHYECKUN 3JICMEHT, aToM, JJIEKTPOHHAs 000JI0OYKa aroma, s-, P-, d-DJICKTPOHHbBIC
opOUTaIM aTOMOB, HOH, MOJIEKYJa, BAIEHTHOCTb, dJEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS,
XUMHYeCKast CBSI3b, MOJIb, MOJISIDHAs Macca, MOJSIPHBIM 0O0BEM, YIJICPOTHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYINa, paJAUKal, W30MEpHs, U30MEpPbI, TOMOJIOTHYECKHI psii, TOMOJOTH,
YIIIEBOAOPOMABI, KHCIOPOA- M a30TCOACPKAIINE COSAMHEHUS, OMOJOTUYECKH aKTUBHBIE BEUIECTBA
(YyrneBojbl, >KUpBI, O€NKH), MOHOMEp, MOJIUMEp, CTPYKTYpPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPHUCTAUIMYECKAss pelieTKa, THUIBl XUMHUYECKHX peakuud (OKHUCIHUTENBHO-
BOCCTAHOBUTEINIbHBIE, JK30- M SHJOTEPMHUYECKHE, pEAaKLUH HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIHTHI, SJEKTPOIUTHUECKAS TUCCOIMAINS, OKUCIUTENh, BOCCTAHOBUTEIID,
CKOPOCTh XMMHYECKOW pEakIuu, XHUMHUYECKOe pPAaBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XMMHYECKOTO CTPOEHUSI OopraHmueckux BemecTB A.M. BytiepoBa, Teopusi 3JIeKTpOIUTHUECKOU
muccouuanuu, nepuoanueckuid 3axkoH J[.M. MengeneeBa, 3aKOH COXPaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH, (DAKTOIOTMYECKHE CBEIACHHUS O CBOWCTBax,
cocTaBe, MOJIyYeHUU U Oe30MacHOM UCTOIb30BaHUU BAKHEUIIINX HEOPTAaHUYECKUX U OPraHUYEeCKUX
BEIIECTB B OBITY U PAKTUYECKOH IEATETHHOCTH YeJIOBEKa,

3) copMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTepHbIE TMPH3HAKA U B3aUMOCBS3b
W3YYCHHBIX TIOHATHH, MPUMEHATH COOTBETCTBYIOIIHME MTOHITHS TIPU ONHCAHUH CTPOCHHS U CBOWCTB
HEOPTraHMYECKUX U OPraHWYeCKHX BEIIECTB M WX [MPEBPALICHHH; BBISBISATH B3aMMOCBS3b
XUMHUYECKHUX 3HAHUH C MMOHATUSAMH H MIPEICTABICHUSAMH JIPYTHX €CTCCTBCHHOHAYYHBIX TIPEIMETOB;

4) chopMHpOBaHHOCT, YMEHHH HCIIONH30BaTh HAMMEHOBAHUS XHUMHUYECKHUX COCIUHEHUN
MEXIYHAPOJHOTO COI03a TEOPETHUECKOW W TPHUKIAJHOH XHMHU W TPUBUAIBHBIC Ha3BaHUS
BaXHEHININX BEIIECTB (ITWJICH, alleTUJICH, TIUIepuH, ¢eHol, GpopManbaerua, yKCycHas KHCIOTa,
TJIMIAH, YTapHBIN ra3, YIIeKUCIbId ra3, aMMHaK, raiieHas N3BeCTh, HeraleHasi W3BeCTh, TUThEBAs
colla U JPYTuX), COCTABIATH (OPMYIbl HEOPTaHUYECKUX M OPTaHMUYECKUX BEUIECTB, ypaBHEHUS
XUMHUYECKHX PEAKINi, OOBSICHATh WX CMBICH; TIOATBEPKIAATh XapaKTEPHbIC XUMUYECKHE CBOWCTBA
BEIIIECTB COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMH U 3aIUCIMH YPAaBHEHUN XUMHUECKUX PEaKIIUN;

5)  cpopMHpPOBaHHOCTP  yMEHHIH  YCTaHaBIMBATh  IPHHAJICKHOCTh  W3YUEHHBIX
HEOPraHMYECKUX M OPTaHWYECKUX BEIIECTB K OMPEICIICHHBIM KiaccaM U TPyMIaM COSAMHECHUI,
XapaKTepu30BaTh HUX COCTaB M BaXKHEHIlIMe CBOWCTBA; OMpENesTh BUIbl XUMUYECKUX CBS3EH
(KoBaJIeHTHAs!, MOHHASI, METAITUNYECKAasl, BOJOPOIHAS ), THUIIHl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;



KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLUY;

6) Bia/JieHUE OCHOBHBIMU METOJIaMU HAYYHOI'O IIO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUMN
(HabiroieHHne, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHUE);

7) chOpMUPOBAHHOCTb YMEHHMH TMPOBOAMTH pacyeThl MO XUMHUYECKUM (opMyiaaMm H
YPaBHEHMSIM XUMHUYECKUX PEAKIMHA C UCIOJIb30BaHUEM (U3NYECKUX BEIMYMH, XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIOBHUS) Ta30B, KOJINYECTBA
BEILIECTBA; UCIOJb30BaTh CUCTEMHBIE XUMHUECKUE 3HAHUS JUISl IPUHATHUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

8) chopMHpPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBIIOJIHATh XUMHUYECKUH HSKCHEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELIECTB IPU HAarpeBaHHUM, IOJIyYEHUE 3TUJIEHA U U3YyUYEHHUE €ro
CBOWCTB, KayE€CTBEHHbIC PEAKIMHM Ha aJbJETMJIbl, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTyparus
OENKOB TpHU HArpeBaHUM, I[BETHHIC pEAKIMM OEIKOB; MPOBOJAMTH PEAKIHUH HOHHOTO OOMEHa,
OIpesieNATh Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKLIMHU Ha Cylb(daT-, KapOOHAT- U XJIOPUJ-
AQHUOHBI, HA KAaTUOH aMMOHUS; pEIlaTh SKCIIEPUMEHTAIBHBIE 3ahaud 0 TemaMm "Metamisl" u
"Hemeramnbl") B COOTBETCTBMM C IpaBWJIaMM TEXHUKM O€30MaCHOCTH MpH OOpallleHUH C
BEUIECTBAMM U JJAOOPATOpPHBIM O00OPYJOBAaHMEM, MPEACTABIATh PE3YJIbTAThl XUMHYECKOIO
JKCIEepUMeHTa B (hopMe 3alucu YpaBHEHHH COOTBETCTBYIOUIMX peakiuil u (HopMyaupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

9) chopMHpPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHMUYECKYIO HH(OpMaIMIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

10) cdhopmMHpOBaHHOCTH yMEHHUH COOMIOAATh MpPaBUJIa HKOJOTHMUYECKH 1IEJIeCO00pa3HOro
NOBEICHNUA B OBITY W TPYIOBOW JEATENBHOCTH B LEISAX COXPAaHEHUS CBOErO 3/0pOBbS U
OKpY’Karolled NPUPOJHON Cpelbl, OCO3HABaTh ONACHOCTh BO3AEUCTBUS Ha JKHUBbIE OPraHU3MbI
OTIPENIeICHHBIX BEUIECTB, MOHMMAasi cMbIch mokasatens [1JIK, mosicHATh Ha mpumepax CIOCOOBI
YMEHBUICHHUS U NPEeIOTBPAILEHHs UX BPEJAHOTO BO3ICHCTBUS HA OpPraHU3M YeJIOBEKa.

Ocoboe 3HaueHue qUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK 01, OK 02, OK
04, OK 07



Tabmuna 1 — [Inaaupyemble pe3yiabTaThl OCBOSHUS 00IIE00pa30BaTEIbHON JUCIIUILITTHBI

Koa n HauMeHoBanue
¢opmupyembIx
KOMIIeTeHIIU I

IInanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

Oo6mme

JAucnunianHapHbie

OK 01. Bri6upatsb crmocoObt
peleHus 3a1a4y
npodeccuoHaIbHON
JCSITENIbHOCTH
MPUMEHHTENLHO K
Pa3iIMYHbIM KOHTCKCTaM

B yacTu TPyA0BOr0 BOCIUTAHMA:

- TOTOBHOCTH K TPY/Ty, OCO3HaHNE IIEHHOCTH MacTepPCTBa,
TpyAOIO0HE;

- TOTOBHOCTH K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTHYECKOM
1 COIMAJIbHOM HapaBIICHHOCTH, CIIOCOOHOCTh
WHHUOWUUPOBATH, INIAHUPOBATH U CAMOCTOATCIILHO
BBITIOJIHATDH TaKYIO JACATCIIBHOCTD,

- HHTEpeC K Pa3InIHbIM cepam nmpodeccnoHaT HON
NeATCITLHOCTH,

OBJjaieHue YHUBEPCATbHLIMU Y4e0HbIMU
NMO3HABATEJIbLHBIMH JeHCTBUAMM:

a) 0a30Bble JIOTHYECKHe JelCTBUS:

- CAMOCTOSTEIHHO (DOPMYJIMPOBAThH U aKTYyaJIM3UPOBAThH
po0JIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHHS, Kiaccu(pukanuy 1 0000IeHus;

- OIIPENICTISATH 1SN IeATEIFHOCTH, 3a/1aBaTh apaMeTPhl U
KPUTEPUH UX JIOCTIKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaACMBIX SABJICHUAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIbHOCTDh, OLICHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEIISIM, OLIEHUBATh PUCKH
IMOCJIEICTBHUI JIEATEILHOCTH,

- pa3BUBATh KPCAaTUBHOC MBIINIJICHUEC IIPU PEIICHUN
JKU3HEHHBIX MPOOIIeM

0) 0azoBbIE HCCIEI0BATEILCKUE IeCTBUA:

- BJIaJIETh HABBIKAMHU yIeOHO-UCCIIEI0BATEIHLCKON 1
MIPOEKTHOM JIeSITETbHOCTH, HABBIKAMH pa3pereHus
npo0iem;

- BBISABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYyaJIu3UpOBaTh 3a/iavy, BbIABUI'aTh THIIOTE3Y €€
pelIeHus, HAXOIUTh apTYMEHTHI [Tl OKa3aTeJIbCTBA CBOMX
YTBEP)KIICHUMN, 33/1aBaTh MMapaMeTPhl U KPUTCPUN PEIICHUS;
- aHAJTM3UPOBATH MOJTyUEHHEIE B XOZC PEIICHUS 3a1a9n
Pe3yNIbTaThl, KPUTHYECKHU OI[CHUBATH UX JIOCTOBEPHOCTb,

- BJIAJIETh CHCTEMOM XUMHUYECKUX 3HAHUN, KOTOpas BKIIOYACT:
OCHOBOITOJIATAONINE TOHATHS (XUMHUYICCKAN JIEMEHT, aTOM, JICKTPOHHAS
00os104Ka aToMma, s-, P-, d-3JIeKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJIEKYIa,
BAJIEHTHOCTb, 3JICKTPOOTPHULIATEILHOCTD, CTETICHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YTIIEPOIHBIN CKETeT,
(hyHKIIMOHAIBHAS TPYIINA, PaIUKal, U30MEPHs, H30MEPbI, TOMOJIOIHUYSCKUH Ps/,
TOMOJIOTH, YTJIEBOIOPOIBI, KUCIOPOI- U a30TCOICPKAIlle COCTUHECHUS,
OHMOJIOTHYECKH aKTUBHBIE BEIIECTBA (YTIEBOIBL, )KUPHI, OCIKHM ), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHEIE COeTNHEHUS,
KPUCTAJUIMYECKas PEIIETKA, TUITBI XUMUUECKUX PEaKIuil (OKUCIUTEIHHO-
BOCCTaHOBHUTEINbHBIC, IK30- U SHIOTEPMHUECKUE, PEAKIINH HOHHOTO OOMEHa),
PacTBOp, SIEKTPOIUTHI, HEIJIEKTPOIUTHI, HEKTPOIUTHIECKAS TUCCOITHAITHS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM Peakluy, XHMHIECKOe
paBHOBECHE), TECOPUU U 3aKOHBI (TCOPHUS XUMHYECKOTO CTPOCHUS OPTaHUIECKUX
BewiecTB A.M. byTiiepoBa, Teopus 3JEKTPOIUTUYECKON THCCOUALUY,
niepuoandeckuii 3akoH [|.M. MenneneeBa, 3aK0H COXpaHEHHSI MaCCHhI),
3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XUMUH, (DAKTOJIOTMYECKUE CBEJICHUS O
CBOICTBax, COCTaBe, MOMYyYSHUH U 0€30MTaCHOM UCTIOIh30BAHUN BAKHEHUIITHX
HEOPTaHWYECKUX W OPTAaHUYECKHX BEIIECTB B OBITY U IMPAKTHIECKOMH
JIeSITEJIbHOCTH YEJI0BEKa,

- YMETh BBISIBIISITh XapaKTepHbIE MPU3HAKY U B3aMMOCBS3b U3YUCHHBIX MIOHATHH,
MIPUMEHSATH COOTBETCTBYIOIIHE MTOHSTHS TP OIMIMCAHUN CTPOCHUS M CBONCTB
HEOPTaHUYECKUX M OPTaHWICCKUX BEIIECTB M UX MPEBPAICHUN; BBIIBISATh
B3aUMOCBSI3b XUMHUYECKHUX 3HAHUU C TIOHITHSAMH U MPEICTABICHUSIMHI APYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COCTUHEHUN
MEXIyHAPOIHOTO COI03a TEOPETUUECKON M MPUKIIATHON XUMUU U TPUBHAILHEIE
Ha3BaHHS BaXXHEHUITUX BEIECTB (3TUJICH, alleTUIICH, TIIUICPUH, PEHOI,
(hopManberu, yKkCcycHasi KUCIIOTa, TIHIIMH, YTapHBIA T'a3, YIISKUCIIBIHA ra3,
aMMHaK, TareHas N3BeCTh, HeTalIeHass N3BECTh, MUThEBAS COJIA M IPYTHUX),
COCTaBJIATh (POPMYIIBI HEOPraHUUECKUX M OPIraHUYECKUX BEIIECTB, YPABHCHHS
XUMHYECKUX PEAKIUH, OOBACHITH UX CMBICI; TIOJATBEPKIATh XapaKTepHbIC
XUMUYIECKHAE CBOMCTBA BEIIECTB COOTBETCTBYIONTUMH DKCIIEPUMEHTAMHU U
3aMUCSIMU YPaBHEHUA XMUMHUECKUX PEaKIIHii;

- YMETh YCTaHABIIUBATh MPUHAJICKHOCTh U3YUYCHHBIX HEOPTraHMUECKUX U




MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
- YMETb MIEPEHOCHUTH 3HAHUS B TIO3HABATEIHHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEACATEIHLHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX
obnacrei;

- BEIBUTATh HOBBIE WEH, TIPeIaraTb OpUTHHAIHHBIE
MOAXO/BI U PEUICHUS;

- CIIOCOOHOCTH MX KCIIOJIB30BaHUS B TIO3HABATEIHHON U
COIMANIbHON MPaKTHKE

OpraHUYECKUX BEIIECTB K OMpPEeICHHBIM KaccaM U TPyNIiaM COeANHEHNH,
XapaKTepU30BaTh UX COCTaB U Ba)KHEHIINE CBOWCTBA; ONPENENATh BUIbI
XMUMUYECKHX CBsi3eH (KOBaJICHTHAs!, HOHHAsI, METAJNINUECKasl, BOJOPOIHAs ), TUIIBI
KPUCTAUTMUECKUX PEIIETOK BEIIECTB; KIaCCU(UIIMPOBATH XUMUYECKUE PEaKIHH;
- c(hopMHUpOBaTh NMPEICTABICHUA: O MATEPUAIIEHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX M [TI03HABAEMOCTH SIBJICHUI IIPUPOABI; O MECTE U 3HAUYCHUU
XHMUH B CUCTEME €CTECTBEHHBIX HayK U €€ POJIH B 00ECTIEYeHUH YCTOMYHBOTO
Pa3BUTHS YEJIOBEUECTBA: B PELICHUH MTPOOIIEM SKOJIOTHYECKOM, SHEPreTHUECKON U
MUILEBOH 0€30I1aCHOCTH, B Pa3BUTHH MEIULMHBL, CO3JAaHNU HOBBIX MaTEpPHAOB,
HOBBIX UICTOYHHUKOB 3HCPIuu, B O6CCH€‘I€HI/II/I palroOHaJILHOI'O
NPUPOIOTIONB30BaHMSA, B (POPMUPOBAHUU MUPOBO33PEHHS U OOIIEH KyJIbTYPHI
YeJIOBEKa, a TAK)KE KOJIOTHUECKH OOOCHOBAaHHOT'O OTHOLIEHHUS K CBOEMY
310POBBIO U IPUPOIHOH CPELE;

- BJI3JIETh CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIIe MOHATHA (IOMOJIHUTEIBHO K CUCTEME NTOHATHI 6a30BOT0
YPOBHSI) - H30TOTIBI, OCHOBHOE M BO30YXICHHOE COCTOSTHIE aTOMa, THOPHUIU3AIU
ATOMHBIX opOuTanei, xumuieckast cBsa3b ("c" u "1, KpaTHBIE CBS3H), MOJISIPHAS
KOHIIEHTpALMsl, CTPYKTypHast GopMya, u3oMepusi (CTpYKTypHas,
reoMeTpuyeckas (LUC-TpaHC-U30MepHsl), TUIIBI XUMUYECKUX PEeaKIuii (ToMo- 1
reTeporeHHble, 00paTUMbIe U HEOOpPAaTUMBIE), pACTBOPHI (ICTUHHBIE, IUCTIEPCHBIE
CHCTEMBI), KPUCTAJUIOTUAPATHI, CTETIEHb JUCCOLUALNH, SIEKTPOIN3, KPEKHHT,
PUPOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MEPOBO33pEHYECKUE 3HAHUS,
JIC)KalIIMe B OCHOBE ITIOHUMAaHUA NPUIUHHOCTU U CUCTEMHOCTHU XUMHNYCCKUX
SIBICHUH, COBPEMEHHBIE TIPE/ICTABICHNUS O CTPOCHUH BEIIECTBA HA aTOMHOM,
MOJICKYJIAPHOM M HAAMOJICKYJISIPHOM YPOBHSX; MPEACTABJICHUA O MEXaHU3MaxX
XUMHNYECCKHUX peaKHHfI, TCPMOJUHAMNYCCKUX U KUHCTUYCCKUX 3aKOHOMEPHOCTAX
UX MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHH, JUCIIEPCHBIX CUCTEMAX,
(hakToJIOrNYECKHUE CBECHUS O CBOHCTBAX, COCTAaBE, MOIYUYEHHH U O€3011aCHOM
HMCIOJIb30BAHUN BaKHEUIITHX HCOPraHUYCCKUX U OPraHNYCCKUX BCUICCTB B 6I)ITy u
MPAKTUYECKOU AEATEIEHOCTH YeJI0BEKa; OOIIMX HAYYHBIX MPUHLIHIIAX
XHUMUYECKOro MPOU3BOJCTBA (Ha IPUMEPE MTPOU3BOJCTBA CEPHOI KHCIIOTHI,
aMMHaKa, MeTaHoJa, epepaboTku HeTn);

- YMETh MPOBOJIUTH PacUeThl M0 XUMUYECKUM (popMyiaM U ypaBHEHHSIM
XUMUYECKHX PEaKLUH ¢ UCIOIb30BaHNEM (PU3NIECKUX BEJIMYMH (Macchl, 00beMa
ra3oB, KOJIMYECTBA BEILIECTBA), XaPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMUECTBEHHON
CTOPOHBI: pacueThl 0 HAXOXKICHUIO XUMHYECKOH (OpMYJIbI BeleCcTBa; pacueThl
Macchl (00beMa, KOJIMYeCTBa BEIIeCTBa) NPOAYKTa PeakIiy, €CIH OTHO U3
HCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpA C OIPEICTICHHOW MacCOBOH 10JIeH
PacTBOPEHHOTO BEIIECTBA WIIA JAHO B M30BITKE (MMEET IPUMECH ); PACICThI
MacCcOBOW MJIM 0OBEMHOM JJOJIM BRIXOA NPOLYKTA PEaKIMH; PacyeThl TEILJIOBOTO
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a¢dexTa peakunii, 00bEeMHBIX OTHOILICHUH Ira30B;

- YMETh BBISBJIAThH XapaKTepHbIE IPU3HAKHN U B3aUMOCBSI3b N3YUYEHHbIX IIOHSITHH,
IIPUMEHSATH COOTBETCTBYIOILME TOHATHUS TP ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKHX M OPTaHMYECKHX BEIIECTB U UX MPEBPAICHNH; BBISBIATH
B3aMMOCBA3b XUMUYECKUX 3HAHUH C MOHATHSMHU U IIPEICTABICHUSAMH APYTHX
IIPEIMETOB [UIsl 00Jiee OCO3HAHHOTO TOHUMAHHUS 1 00BSICHEHHSI CYLITHOCTH
MaTepHaIbHOTO EMHCTBA MUPA; MCIIOIb30BATh CHCTEMHBIC XUMHUECKUE 3HAHUS
IUTs1 OOBSCHEHHS ¥ IPOTHO3UPOBAHUS ABJICHUH, UMEIOIIUX €CTECTBEHHOHAYYHYIO
IIpUPOAY:;

- YMETh HCIOJIb30BaTh HANMEHOBAHUSI XUMHUECKUX COETMHEHUI
MEKIYHApOJAHOT'O COI03a TEOPETUYECKON U MPUKIaAHON XUMUU U TPUBUAJIbHbBIE
Ha3BaHMS BEIIECTB, OTHOCAIINXCS K U3yYCHHBIM KJlaccaM OpraHU4eCcKuX U
HEOPraHMYECKHX COeIMHEHUI; NCII0Nb30BaTh XMMUYECKYI0 CUMBOJIUKY VIS
cocTaBiieHHs (OPMYIT HEOPraHUIECKUX BEIIECTB, MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (JOPMYI OPTaHNIECKUX BEIECTB;
COCTaBJISITh YPABHEHUSI XUMHUYECKHX PEaKMH 1 PaCKPbIBAaTh UX CYLIHOCTb!
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX peaKuil OCPEJCTBOM COCTABICHUS
ANIEKTPOHHOTO OajlaHca 3TUX Peakluil; peaknii HOHHOTO 0OMeHa IMyTeM
COCTaBJICHUSI MX MOJHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHHN; PEaKIIUH
THJIPOJIN3a, peakinii KOMIUIeKcooOpa3oBaHus (Ha mpuMepe THIPOKCOKOMILIEKCOB
[IUHKA W aJIFOMHUHUS); TOJTBEPIKIATh XapaKTePHbIe XUMHUUECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH H 3aIIUCAMHU YPaBHECHUI
XUMUYECKHUX PEaKLn;

- YMeTh KJIaCCU(HUIIMPOBATH HEOPraHUIECKUE U OPraHUMYECKHUE BEIECTBA U
XUMUYECKHE PEaKIHU, CAMOCTOSTENILHO BBIOMPATh OCHOBAHUSI U KPUTEPUH JUIS
KJIaccu(UKALMK U3yIaeMbIX XUMUYECKUX 00BEKTOB; XapaKTEpU30BaTh COCTAaB U
Ba)KHEHIIIe CBOMCTBA BEIIECTB, TPUHAUICKAIINX K ONPeeIeHHBIM KaccaM U
rpynIaM coeTnHEHHH (TIPOCThIe BEIIECTBA, OKCUABI, THAPOKCHIBI, COJIH;
YTIIEBOAOPOIBI, IPOCTHIE S(MHUPHL, CIIUPTHI, (PEHOINBI, alTbAECTH/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CJIOKHBIE 3HUPHI, )KUPHI, YTIIEBOABI, aMUHBI,
AMUHOKHCIIOTHI, OJTKH); TIPUMEHSTH 3HAHNSA O COCTaBE M CBOWCTBAX BEIIECTB IS
9KCIEPUMEHTATLHON MPOBEPKH THIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAHUSI XUMHUECKHX PEaKIMi 1 MPOrHO3UPOBAHUS BO3MOXKHOCTEH HX
OCYIIECTBJICHHUS,

- YMETh MOJATBEPXK/IAaTh HA KOHKPETHBIX MTPUMEPaX XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CLIOCOOHOCTH OPraHMYECKHX COCTUHEHUI OT KPATHOCTH M THIIA
KOBaJIeHTHOM cBsi3u ('c" 1 "n'"), B3aMMHOTO BIMSHUS aTOMOB U TPYIIIl aTOMOB B
MOJIEKYJIax; a TaKKe OT OCOOCHHOCTEH peann3aluy pa3IndHbIX MEXaHU3MOB
MPOTEKaHUs PEAKIIUi;

- YMETh XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U
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BO30YKJICHHOM COCTOSIHUHM ) U HOHOB XUMHUYECKHX 3JIEMEHTOB | - 4 mepuooB
ITepuonuueckoii cuctemsl JI.J1. MeHnzeneeBa u Ux BaJIeHTHbIE BO3MOKHOCTH,
ncnone3ys mousaTus "'s", "p", "d-anexTpoHHBIE" OpOUTANH, SHEPTETHUECKUE
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH M3MCHCHUS CBOMCTB XMMUYCCKUX

AJIEMEHTOB W 00pa3yeMbIX UMH COeIMHEHUH 10 IepHofaM U TPYTIIaM;

OK 02. Ucnonp30Bath
COBpPEMEHHBIE CPEICTBA
MONCKa, aHAIN3a 1
HHTEpIpETAIN
nH(GOPMAITUHU H
WHPOPMAIIMOHHEIE
TEXHOJIOTUH JIJISI
BBITIOJTHEHHMS 32124
npoecCuoHaIbHOMN
JeSITeNbHOCTH

B o0s1acTH IEHHOCTH HAYYHOI'0 IIO3HAHMS:

- cOPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHOI
IPaKTUKH, OCHOBAHHOTO Ha UAaJIOre KyJIbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIETYPHOM MHDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U YUTATEIbCKOU
KYJIBTYPbI KaK CPelICTBa B3aUMOACHCTBHS MEXIY JIFOJbMHU
1 MO3HAHUA MHPA,

- OCO3HaHHUE [IEHHOCTH HayYHO! JesITeTbHOCTH, TOTOBHOCTh
OCYILECTBIISITh MPOEKTHYIO U HCCIIEI0BATENBCKYIO
ACATCIIBHOCTh MHAUBUAYAJIBHO U B I'PYIIIIC,

OBnajeHue yHUBEPCAIBHBIMHU Y4eOHBIMH
N03HABATEIbHbIMHUIEHCTBUSIMM:

B) paGoTa ¢ nuHdopManue:

- BJIaJICTh HABBIKAMH MTOTy4YEeHUS] HHDOpMAIINH W3
MCTOYHHUKOB Pa3HbBIX THIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISITh IOUCK, aHAJIN3, CHCTEMaTH3aLHIO U
WHTEPIIPETANI0 HHPOPMAITUH PA3TUIHBIX BUIOB U (hopm
TIPEJICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMUHBIX (popMaTax ¢ yderom
Ha3zHaueHMs UHPOPMALMH U LIEIEBOH ay TUTOPUH, BEIOHpast
ONTUMAIBHYIO (POPMY MIPEACTABIICHUS U BU3yaTN3aIIHH;

- OLIEHUBATH JI0CTOBEPHOCTb, JIESTUTUMHOCTb HH(OpMAaIHY,
€€ COOTBETCTBUE MPABOBBIM U MOPAITBHO-3THYECKUM
HOpMam;

- UCTIOJIB30BaTh CPeCTBA MH(OOPMAIIMOHHBIX H
KOMMYHHKALIMOHHBIX TEXHOJOTUH B pEILICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3alluOHHBIX
3a/1a4 ¢ COOI0IEHNEM TPeOOBaHUI SPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHBI, pecypcocOepekeH s, PaBOBBIX U
STHYECKHX HOPM, HOpM HH(OPMALMOHHON 0€3011aCHOCTH;
- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3aILIUTHI
nHQOpMauK, HHOOPMAIIMOHHOW O€30MaCHOCTH JINYHOCTH;

- YMETh IIJIAHUPOBATh U BBIIOIHATH XUMHUYECKHH IKCIIEPUMEHT (TIpeBpaILeHHs
OpPTraHUYECKUX BEIECTB PY HarpEeBaHMU, MOTYyUYCHUE STHUIICHA U U3YUYCHUE €ro
CBOICTB, KaYECTBECHHBIC PEAKLUK Ha abJIETUbl, Kpaxmal, YKCYCHYIO KUCIIOTY;
JeHaTypauus OeNKOB IIPU HarPEeBaHUH, LIBETHbIE PEAKLIH OEIIKOB; IPOBOJUTH
peaxkuy HOHHOTO 0OMeHa, ONPeaeNsaTh CPEAY BOAHBIX PACTBOPOB, KAUECTBECHHbIC
peaknuy Ha cyibdar-, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHHUS;
penIaTh SKCIepuMeHTabHbIE 3aa9u 110 TemaM ""Metamnsr" u "Hemeramnsr") B
COOTBETCTBHH C IIPABUIAMHU TEXHUKU 0€30IIaCHOCTH NPU OOpaILEHHUH C
BEIIECTBAMU H JTa0OPaTOPHBIM 000pYyIOBAHUEM; TIPEACTABIATH PE3yIbTATHI
XUMHYECKOro SKCIIEpIMEHTa B (hOpME 3aliCH YPaBHEHHI COOTBETCTBYIOIINX
peaxuuii 1 GOpMyIMPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIBTATOB;

- YMETh aHANN3UPOBATh XUMHUYECKYIO HH(POPMALIUIO, MOTYIaeMYI0 U3 Pa3HBIX
HCTOYHHUKOB (CPEICTB MaccoBOW HH(OpMaIH, ceTh IHTepHET U pyrue);

- BJIaJIeTh OCHOBHBIMH METOJIaMH HAYYHOTO [TO3HAHUS BELIECTB U XMMUYECKUX
sIBIICHUH (HaOJIoieHNe, N3MEPEHNE, SKCIIEPUMEHT, MOJCIINPOBAHNE);

- YMETh MPOBOJIUTH PacUeThl [0 XUMUYECKUM (popMysiaM U ypaBHEHHIM
XUMUYECKUX PEaKLUUH ¢ UCIIOIb30BaHNEM (DU3NYECKUX BEIUYHH,
XapaKTePU3YIOLINX BELIECTBA C KOJMUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMarbHBIE YCIIOBHSA) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIb30BATh CUCTEMHBIE
XUMHWYCCKHUE 3HAHWA JJIA IPUHATHA peHIeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX
CUTYyalusiX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

- YMETh CaMOCTOATEJIBHO TUNIAHUPOBATh M MPOBOAUTH XUMUYECKHNA 3KCTIEPUMEHT
(HOJ'Iy‘IeHI/Ie " N3YUCHUEC CBOICTB HCOPraHUYCCKUX U OPraHNYCCKUX BCUICCTB,
KayecTBEHHbIE PEAaKLUH YTIEBOAOPOIOB PA3IMUHBIX KJIACCOB U
KHCJIOPOACOAEPKALINX OPTraHNYECKUX BEIIECTB, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 10 pacriO3HaBaHMIO HEOPTAHWIECKUX M OPTaHMYECKUX BEIIECTB) C
COOJTIOJICHHEM TTPABUII OE30MaCHOTO OOPAIEHHS ¢ BEIIECTBAMH H J1a00PaTOPHBIM
o0opyznoBaHreM, POpMyIHPOBATH LIETH UCCIIEIOBAHUS, IPEIOCTABISATH B
pa3auuHOM Gopme pe3ysIbTaThl SKCIIEPUMEHTA, aHATTM3UPOBATh U OLIEHUBAThH MX
JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIIATH LI€JI€HANPABICHHBII TOUCK XUMUUECKONH MHQOpMAIUY B
Pa3NIUYHBIX UCTOYHHKAX (Hay4Has U yuyeOHO-HaydHas JTUTEepaTypa, CpEeACTBa
MaccoBoi nH(MOpMaIHH, ceTb IHTepHeT u IpyTrHe), KpUTHIECKN aHATM3HPOBaTh
XUMUYECKYIO HH(OPMaLHIO, IepepadaTbiBaTh €€ U UCIO0Ib30BaTh B COOTBETCTBUU
C MOCTaBJICHHON yueOHOH 3a1aueii;
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- BJIaJIETh CUCTEMOM 3HAHUI O METO/IaX HAYYHOTO TO3HAHMUS SIBJICHUM PUPOIBI,
HCIIONIE3YEMBIX B €CTECTBEHHBIX HAYKaX M YMEHHSIMH MPUMEHSTH 3TH 3HAHUS TIPU
AKCTICPUMEHTATLHOM HCCIICAOBAHUH BEIIECTB U TSI OOBSICHEHUS XUMHICCKIX
SIBJICHUM, UMEIOIINX MECTO B MPUPOJIE TIPAKTUUECCKOM EATEIHLHOCTH YEIOBEKA U B
TOBCEIHEBHOMN KU3HU,

OK 04. DddextrBHO
B3aHMMOJCHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaHJIe

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIPEENIEHHIO;

-OBJIaZICHUE HABBIKAMHU Y4eOHO-HCCIIEA0BATEIbCKOMH,
MPOEKTHOM U COLUANIbHOM JIeATEeIbHOCTH;

OBJj1ajieHUe YHMBEPCAJIbHBIMU KOMMYHHKATHBHBIMU
JeHCTBUSIMH:

0) coBMeCcTHasA J1eATeIbHOCTD:

- IOHUMATh U UCIOJIb30BATh NPEUMYILIECTBA KOMaHIHOU U
WHIUBUIYaTbHON paboThl;

- IpUHUMATh LCJIN COBMECTHOM JCATCIBHOCTH,
OpPraHU30BHIBATh U KOOPAUHUPOBATH JEUCTBUS IO €€
JIOCTMKEHHIO: COCTABIIATh IUIAH IEHCTBUN, PACIIPENEIIATh
POJIH C YYETOM MHEHHUH yYaCTHUKOB 00CYK/IaTh
pe3yIbTaThl COBMECTHOW PabOTHI,

- KOOPJMHHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSX
peaIbHOT0, BUPTYAJIbHOTO MKOMOUHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILECTBIISATh MO3UTUBHOE CTPATErNUECKOE TOBEJCHUE B
Pa3JINYHBIX CUTYallUAX, IPOABIATH TBOPUYECTBO U
BOOOpaXKeHHE, OBITh HHUITUATHBHBIM

OBJj1aieHUe YHMBePCAJIbHBIMU PeryisiTUBHbIMH
AeHCTBUAMM:

r) IpUHATHE ce0sl U APYTUX JIOAei:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOJIEH Ipu
aHaJIu3e Pe3yJbTaToOB ACSITEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO JAPYIUX JIIOAEH Ha
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH
JIPYTOTO YEeJIOBEKa,

- YMETh IIJIAHUPOBATh U BBIIOIHATH XUMHUYECKHH IKCIIEPUMEHT (TIpeBpaILeHHs
OpraHMYECKHUX BEIIECTB MIPU HArPEBAaHUU, OJTYUEHHUE ITUIIEHA U U3YUYEHHUE E€TO
CBOMCTB, KaUECTBEHHBIE PEAKIIMH Ha alIbAETUABI, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypauus OeNKOB IIPH HarPEBAHUH, LIBETHbIE PEAKLUH OEIIKOB; IPOBOJUTH
peaxkuy HOHHOTO 0OMeHa, ONPeaeNsaTh CPEAY BOAHBIX PACTBOPOB, KAUECTBECHHbIC
peaknuy Ha cyibdar-, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHHUS;
pemraTe SKCepuMeHTaIbHbIE 3aaaquno TeMaM "Metamtsr" u "Hemerammsr") B
COOTBETCTBHH C IIPABUIAMHU TEXHUKU 0€30IIaCHOCTH NPU OOpaILEHHUH C
BEIIECTBAMU H JTa0OPaTOPHBIM 000pYyIOBAHUEM; TIPEACTABIATH PE3yIbTATHI
XUMHYECKOro SKCIIEpIMEHTa B (hOpME 3aliCH YPaBHEHHI COOTBETCTBYIOIINX
peaxkuuii 1 GOpMyIMPOBAThH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

-YMCETb CaMOCTOATCIIbHO INIAHUPOBATH U IIPOBOANUTH XUMHYECKUI OKCIICPUMCHT
(HOJIy‘IGHI/IC " U3yUCHHUEC CBOHCTB HCOPraHUYCCKUX U OPraHN4CCKUX BCUICCTB,
KayeCTBEHHbIE PEAaKLUH YTIEBOAOPOIOB Pa3INUHBIX KJIACCOB U
KHCJIOPOACOAEPKALINX OPIraHNYECKUX BEIIECTB, PELIEHUE SKCIEPUMEHTAIbHBIX
3aJ1a4 110 pacro3HaBaHMIO HEOPTAHWYECKUX U OPTaHMUYECKUX BEIIECTB) C
co0JII0ZIeHrEM TTPaBUII OE30MaCHOr0 OOPAIEHHUS C BEIECTBAMH U J1a00PaTOPHBIM
o0opyznoBaHueM, GOpMyIHPOBATE LIETH UCCIIEIOBAHUS, IPEIOCTABIATH B
pa3nu4Hoil hopMe pe3ynbTaThl IKCIIEPUMEHTA, aHAITU3UPOBAThH M OIIEHUBATH X
JOCTOBEPHOCTH;

OK 07. ConeticTBOBaThH
COXPaHEHUIO OKPYKaIoIIeH
CpeIbL,
pecypcocOepexeHuIo,
MIPUMEHSATDH 3HAHMS 00
W3MCHCHUU KJIMMATa,

B 061acTH 3K010rMYeCcKOr0 BOCTIMTAHMSA:

- ¢(hOpMHUPOBAHHOCTh YKOJIIOTUIECKON KYJIbTYpPHI,
MMOHUMAHUE BIUSHUS COLIMATBEHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHOU Cpeibl,
OCO3HaHHE III00ATFHOTO XapaKTepa SKOJIOTUIECKIX
npobiem;

- ¢(hopMHPOBATH MPEACTABICHUS: O XUMHUYSCKOM COCTABJISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBICHUN
IPUPOJIEI, B (HOPMUPOBAHUH MBIIIICHUS U KYJIbTYPBI TUYHOCTH, €€
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOH JUTSL PEIICHUS MPAKTHYSCKHX
3a/1a4 ¥ HKOJIOTUIECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U
MPUPOJTHOU cpese;
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MIPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA,

3 PeKTHBHO TEHCTBOBATH
BUYPE3BBIYAITHBIX
CUTYaIUSIX

- IJJAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUI B
OKpY’Karolllel cpelie Ha OCHOBE 3HAHMS LIeJIeld yCTOMYMBOTO
pa3BUTHS YEIOBEYECTBA;

AaKTHBHOE HENPUATHE NEUCTBUI, MPUHOCSIINX BPE]
OKpY’Karolllel cpene;

- YMEHHE IPOTHO3UPOBATh HEOIArONpHUATHBIE
3KOJIOTMYECKHUE TOCIIEACTBUS MPEITPUHUMAEMBIX
JICVCTBUM, TPEAOTBPAIIATh UX;

- pacIIMpEeHNE OIBITA ACSITEIbHOCTH IKOJIOTHIECKON
HaIpaBJIeHHOCTH;

- OBJIa/ICHUC HABBIKAMH YU4EOHO-UCCIIETOBATEIbCKOM,
MPOEKTHOU U COLIMATIBHOM ESATEIbHOCTH;

- YMETh COOJIOATh MPaBHiia 3KOJOTHYECKHU 1eJIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYZAOBOM JEATEIbHOCTH B LIEISIX COXPAHEHUS CBOETO 310POBbS U OKPYKAIOIIECH
NPUPOJHOU Cpebl; YUUTHIBATH OMACHOCTh BO3ICHCTBUS HA KUBbIC OPTaHU3MbI
ONPEACIICHHBIX BEIIECTB, NOHMMAas CMBICI MTOKA3aTeNs MPEAEIbHON JOMYCTUMOM
KOHIIEHTpalIlUH;

- YMETb IPOTHO3UPOBATH, AaHATU3UPOBATH U OLEHUBATH C O3ULUI KOJIOTHYECKON
0€30MMacHOCTH TIOCJIEICTBUS OBITOBOM U IPOU3BOICTBEHHON ACSITSILHOCTH
YeJIOBEKa, CBI3aHHOM C MepepabOTKOM BEIIECTB; UCIIOJIb30BATh MOJTYYCHHBIC
3HAHUSA JJIS IPUHATHS TPAMOTHBIX PEIIEHUH MPOOIeM B CUTYAIHSIX, CBSI3aHHBIX C
XUMUEH;

- YMETh OCO3HaBaTh ONACHOCTh BO3/IEMCTBUS HA KUBbIE OPraHU3MBI
ONpeIIEICHHBIX BEIIECTB, IOHUMAs CMBICIT ITOKA3aTeNsl IpeIeIbHON JOMYCTUMOMR
KOHIIEHTPAIUH, U TIOSCHATH Ha MTPUMepax CocoObl YMEHBIIIEHUS U
MPEJOTBPALIEHUS KX BPEJHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA.
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2. CTPYKTYPA n COJAEP)KAHUE OBIIEOBPA3OBATEJILHOM

JTUCHUIINHBI

2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoi padoThl O0bem B yacax
OBBEM OBPA30OBATEJBLHOM MPOT'PAMMBI TUCHATLJIAHBI: 76
- TeOpeTHYeCcKoe 00yueHune 38
B T.4. IPO(heCCHOHAILHO-OPUEHTHPOBAHHOE COep KaHue (IIpaKTHYecKast -
MOJATOTOBKA)

- IPaAKTHYeCKHUe 3aHATHS 38
B T.4.

po¢ecCHOHATLHO-OPUEHTUPOBAHHOE COJIepKaHKe (IpaKTHYecKask OAr0TOBKA) 2
¢ GepeHITMPOBAHHBIN 3a4eT

- IPOMEKYTOYHAs aTTecTAlUs 2
B TOM YHUCIJIE:

au(p¢epeHMpoOBaHHBIN 3a4eT
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2.2. Tematndeckuii TIaH U COAEp)KaHUE YICOHON TUCITUTIIMHBI

KosuuecTBO ayIMTOPHBIX YaCOB

HanmeHoBaHue pa3aeioB H TeEM peero B T4 B (I)opr TeopeTH4. NpPaKTHY.
NPaKTHYeCKOii
o0yueHue 3aHATUS
NMOJATrOTOBKH
Pa3znen 1. OcHOBBI CTPOEHHSI BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHre aTOMOB XUMHUYECKHX 3JIEMEHTOB M IPUPOAA XUMHUUECKON CBSI3H 4 - 2 2
Tema 1.2. [Tepuoanueckuii 3akoH u Tabauia .M. Menneneepa 4 - 2 2
Paznen 2. XuMnueckne peakiuu 10 - 4 6
Tema 2.1. TUTBl XUMHYECKUX PEAKITHA 6 - 2 4
Tema 2.2. DyieKTpoIMTHYECCKAs TUCCOLUAIUS U MOHHBIH OOMEH 4 - 2 2
Pasnen 3. CTpoeHue u CBOMCTBA HEOPraHMYECKUX BENIECTB 14 - 8 6
Tema 3.1. Kitaccudukaius, HOMEHKJIATypa M CTPOSHHE HEOPTaHUYSCKUX BEIICCTB 4 - 2 2
Tema 3.2. ®DU3UKO-XUMUYECKHE CBOIICTBA HEOPTAHNIECKIX BEIIECTB 8 - 6 2
Tema 3.3. nentuduxanmst HEOPraHMIECKNX BEMIECTB 2 - - 2
Pasnen 4. CTpoeHue u CBOMCTBA OPraHNYeCKUX BElECTB 26 - 14 12
Tema 4.1. Kitaccudukanus, CTpoeHIEe 1 HOMEHKJIATYpa OPTraHUYSCKUX BEIICCTB 8 - 4 4
Tema 4.2. CBoiiCTBa OPraHMYECKUX COCTUHEHUI 12 - 6 6
Tema 4.3. Opranndeckrie BeIIeCTBa B )KU3HEIEATEIILHOCTH YenoBeka. [[pon3BoACcTBO 1 IprMeHeHne 6 - 4 2
OpPraHUYECKUX BEIIECTB B IPOMBIIIUIEHHOCTH
Paznen 5. Kunernueckne u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XMMHYECKHX 8 - 4 4
peakumii
Tema 5.1. CkopocTh XMMHYECKUX PeaKIMi. XMMHUECKOE PAaBHOBECHE 8 - 4 4
Pasnesn 6. PactBopsl 4 = 2 2
Tema 6.1. [Tonstue o pacTBopax 2 - 2 -
Tema 6.2. VccienoBanue CBOMCTB pacTBOPOB 2 - - 2
Pa3nen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM NeATEJIHLHOCTH Y€JI0BEKA OPraHHYEeCKUX BelleCTB 4 = 2 2
Tema 7.1. Xumusi B ObITY U IPOU3BOACTBEHHOM JESITENbHOCTH YeIOBEKa 4 - 2 2
JAuddepenuupoBaHHbIii 3aUeT 2 - - 2
BCEI'O 76 - 38 38
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Taboauna 3 — Coaep:xkaHue TUCHHUIJIMHBI

HaumeHoBaHue pa3iesnoB U
TeM

Conaeprxanue yued0HOro MaTepuaJia (0CHOBHOE U NpodeccHoHATbHO-OPUEHTHPOBAHHOE),
Ja00paTOpHbIEe U MPAKTHYECKUE 3aHATHS, NIPUKJIATHONH MOAYJIb

Oo0neMm
4acoB

dopmupyemble
KOMIIeTEHIINHU

1

2

4

Pa3nen 1. OCHOBBI CTPOEHHSI BellleCTBA

10

Tema 1.1.

CrpoeHne aTOMOB
XUMUYECKUX DJIEMEHTOB U
MpUPOIa XUMUYECKON CBSI3U

Coaeprxanne yuedOHOro MaTepuajia

1. CoBpemeHHasi MOJIeJIb CTPOEHHSI aTOMA.

DnekTpoHHas KoH(urypaims aroma. Kiaccuukanus XUMUYECKUX AJIEMEHTOB (s-, P-, 0-32JIeMEHTHI).
BanentHele  asnekTpoHbl.  BaneHTHoCcTh.  ONeKTpoHHass ~ OpUpoOAa  XUMHYECKOH  CBS3H.
DNeKTpooTpUIaTeIhbHOCTh. KoOBajeHTHas CBs3b, €€ pPa3HOBUIAHOCTH W MEXaHH3MBI 00pa30BaHUA
(oOMeHHBI M JOHOpPHO-aKUENTOpHbBIN). VoHHAs CBA3b. Merammndeckas CBs3b. BogopoaHas CBs3b.
MeskMoJIeKyIsApHbIe B3auMoJeicTBUS. M30TOmbl, OCHOBHOE M BO30YXICHHOE COCTOSHHE aToMa,
rUOpUAN3AIHS AaTOMHBIX OpOHTAIIEH.

N

IIpakTH4yecKkne 3aHATUA

N

I13 Nel. Pemenue nmpakTuyecKHX 3aJIaHUil HA COCTABJIeHHE IJIEKTPOHHO-Tpaduueckux Gopmy.a
3JIEMEHTOB 1—4 TIepHOJI0B, IEKTPOHHBIX (hOPMYJT MOJICKYJI M OTIPECIICHUE THUTIA CBSI3H.

Pemenne 3amanmii Ha HMCHONB30BaHHE XHMHYCCKOM CHMBOJMKHM W Ha3BaHWUM COCOWHEHHH IO
HOMEHKIIAType MEXIyHAPOJHOTO COK3a TEOPETHYECKOW M TPHUKIAAHOW XUMHH M TPHUBHAIHHBIX
Ha3BaHWU IS COCTABJICHUS XMMHUYECKUX (OPMYJ JBYXaTOMHBIX COCJIMHEHHH (OKCHJIOB, CYIb(pHJIOB,
TUAPUIOB U T.I1.) U IPYTUX HEOPTAHWYECKUX COSAMHEHUN OTAEIBHBIX KJIACCOB.

OK 01

Tema 1.2.
Ilepuonnueckuii 3aK0H 1
tabnuia J].1. Menneneena

Coaepxanne yueOHOr0 MaTepHaJIa

2. Ilepuonuueckasi cucteMa xumMuiecknx yiementon I.U. Menneneena.

Ouznuecknit cmeicn [lepuognueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS
CBOWCTB XMMHYECKHX 3JEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUH C
MOJIOKEHUEM XHUMHYECKOoro aneMmeHnrta B Ilepmommueckoil cucreme. MHPOBO33pEHUECKOE U HAYYHOE
3Hauenue [lepuoamueckoro 3axona JI.11. Menneneesa. Ilpornossr /I.M1. Menneneesa. OTKpBITHE HOBBIX
XUMHNYECKHX JJIECMCHTOB.

N |

IIpakTHYecKHue 3aHATHSA

I13 Ne2. Pemenne NpaKTMKO-OPHEHTHPOBAHHBIX TEOPEeTHYECKUX 3aAaHN

Ha XapakTepu3alMi0 XHMHYECKHX JJIEMEHTOB «METAUINYECKHe / HEMETaJUIMYeCKHe CBOMCTBay,
UIEKTPOOTPULIATENILHOCTE U CPOJACTBO K 3JIEKTPOHY XHMHUYECKMX 3JIEMEHTOB B COOTBETCTBHE C HX
JIEKTPOHHBIM CTPOEHUEM H IOJIO)KEHHUEM B MEPUOJUYECKON CHUCTEME XMMHYECKUX 3neMeHToB [[.U.
MenneneeBa». PelieHue pacueTHbIX 3afjau Ha HaXOXJIEHHE OTHOCUTEIBHOW MOJICKYJSIPHOW MAacchl.
OmnpeneneHue MaccoBOM 10JIM XMMHUYECKUX JIEMEHTOB B CIIOKHOM BemiecTBe. CoCTaB, CTpOEHUE
MOJIEKYJL.

OK 01
OKO02

Pa3nes 2. XuMH4YecKHe peakiu

10

Tema 2.1.

| Coaep:kanue y4eOHOro MaTepuasa

0K 01
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Tunel xumudeckux peakuuit |3, Kiaaccudukanusi 1 THIBI XMMUYECKHX PeAKIHUil ¢ y4aCTHEM HEOPraHM4eCKHX BelllecTB. 2 OK 02
KonuuectBeHHbie oTHOLICHUS! B XUMUU. OCHOBHBIE KONWYECTBCHHBIE 3aKOHBI B XMMUHU M PacyueThl 1O
YPaBHEHMSIM XHUMHUYECKMX peakuuil. Momp Kak equHuIa KOoJM4yecTBa BemlecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHUS MAcChl W DHEPTrUU. 3aKoH ABoraapo. MomsapHbI 00beM Ta3oB. OTHOCHUTEIIBHASL
TUIOTHOCTH TA30B.
Peakuum  koMmIulekcooOpa3oBaHHSs C  y4yacTHEM  HEOPTaHMYECKHMX  BEIIECTB (HA  IpuUMepe
THJIPOKCOKOMILJICKCOB IIMHKA M aTIOMUHUS).
IIpakTHYecKHe 3aHATHS 4
I3 Ne3. CocraBienne ypaBHeHUil peakuuii coeIMHEHUs1, Pa3ji0:KeHus1, 3aMelleHusi, 00MeHa. 2
VYpaBHeHHs ~ peakuuii TOpeHHs, HMOHHOrO oOMEHa, OKHCJICHUS-BOCCTAaHOBJIEHHUs.  Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB U MPOIYKTOB peakuuu. Pacuer KoianmyecTBEHHbIX
XapaKTePUCTUK MPOJYKTa PEaKIMM COCJAMHCHUS, €CJIU OJHO W3 BEIISCTB JAaHO B WM30BITKE W/WIK
COJCPKUT TpuMecH. PacueT MaccoBoii Wi 00beMHOM JOJIHM BBIXOJa MPOAYKTa PEaKIUU COCTUHEHUS
OT TEOPETHYECKH BO3MOXKHOTO. PacueT 00BEeMHBIX oOTHOmIEHHH ra3oB. Pacdyer maccwl (00ObeM,
KOJINYECTBO BEIIECTBA) MNPOLYKTa PEAaKLWH, €CIM OJHO M3 BEILECTB JaHO B BHIE PacTBOpa C
ONPEAEICHHON MacCOBOM J0JIE paCTBOPEHHOTO BEMIECTBA.
I13 Ne4. Pemenue ypaBHeHHUii OKUCIEHUA-BOCCTAHOBJIEHHUS. 2
Crenenp okucnenusi. OKUCINTENb U BOCCTAHOBUTEb. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKLIUHU B
mpupoac, MNpPOU3BOACTBCHHBIX IIpoHecCax U IKUSHCACATCIbHOCTH OPraHu3MoOB. OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIHLHBIN IIOTCHIINAJI CpEabl. Cocrasiienne u YpaBHUBAHUC OKHUCJIHUTECIIBHO-
BOCCTAaHOBHUTEJBHBIX PEAKUMH METOAOM JJIEKTPOHHOro OanaHca. TumnuHble HEOpraHUYECKUe
OKHCIIMTENN M BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB M PACILIABOB COJICH.
Tema 2.2. Coaepxanne yueOHOr0 MaTepuaJa 4 OK 01
DIeKTPOIUTHYECKAsT 4.  Teopusi 2JIeKTPOIHTHYECKOH Jucconnanun. Peakuun nonHoro oomMena. 2 OKO02
JMCCOLMAlMs U HOHHBIM 00MeH | CocTaBiieHHe peakinii HOHHOrO OOMEHA ITyTE€M COCTABJICHHUS WX TMOJHBIX M COKPAIIECHHBIX MOHHBIX
ypaBHeHuH. ['maponu3 coseid. 3HadeHHWe THAPOIM3a B OHOJOrMYECKMX OOMEHHBIX MpOIeccax.
IIpuMeHeHue TuIpoJn3a B IPOMBIIUIEHHOCTH.
IpakTHyeckne 3aHATHS 2
I13 NeS. Pemenne 3aqa4 Ha cOCTaBJICHHE PeaKIHil HOHHOT0 00MeHAa 2
MYTEM COCTaBJICHHUS UX MOJHBIX U COKPAILCHHBIX HOHHBIX YpaBHEHUH. Pemenre 3a1a4 Ha cocTaBieHue
MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHHH TUIPOJIH3a, ONpe/ielieHHe CTENICHN THAPOJIH3A.
Pa3nen 3. CTpoeHue U CBOiiCTBA HEOPraHMYeCKUX BellleCTB 14
Tema 3.1. Copepxanne yueOHOr0 MaTepHaJia 4 OK 01
Knaccugukanmus, 5. Kuaaccupukanusi, HOMEHK/JIATypa U CTPOeHHe HEOPTaHUYeCKHX BellecTB 2 OKO02

HOMEHKJIaTypa U CTPOEHUE
HEOpPraHWYECKHUX BEIIECTB

IIpenmer HeopraHnuyeckod XuUMHH. B3anMoOCBsI3p HeopraHwmueckux BemecTB. Kiaccuduxarms
Heopranndecknx BemiecTB. lIpocTeie U cioxHbIe BemecTBa. OCHOBHBIE KIIACCHI CIOXHBIX BEIIECTB
(okcuapl, TUIPOKCUIBI, KUCIOTHI, cosin). HoMeHKnaTypa u Ha3BaHHE HEOPTaHMUECKUX BEIIECTB HCXOAS
U3 UX XUMHYECKOH (hOPMyJIbl MM COCTABICHHUE XMMUUECKON (OPMyJIbl HCXOMs U3 HAa3BaHUs BELECTBA
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110 MEXyHApPOIHOW WUITM TPUBHUAIILHOW HOMEHKJIATypeE.

MexMonekynsipabie  B3aumojeicTBud. Kpucrtamioruaparsl. ArperatHble COCTOSHHSI  BEIECTBA.
Kpucramnmaeckne w amopdHBIE BemecTBAa. [HMBI KPHUCTALTMYECKHX PEMIeTOK (aTOMHa,
MOJIEKYJIApHasi, WOHHAA, MeTajuIndecKas). 3aBHCHMOCTh (M3WYECKHMX CBOWCTB BEIIECTBA OT THIIA
KPUCTAIUTHYECKOM pemeTKy. [I[puarHbl MHOTOOOpa3ust BEIICCTB.

COBpEeMEHHBIC TIPEICTABICHUS O CTPOCHHM TBEPIBIX, XUAKUX U ra3000pa3HbIX BellecTB. JKujukue
KPHUCTAJLTHI.

IIpakTHYecKHe 3aHATHS 2
I3 Ne6. Pemienne 3a1a4 HA pacyeT MAacCOBOI J0JM XUMHYECKOr0 3JjieMeHTa (CoequHEHHs) B 2
MOJIeKYJIe U AHAJU3 CBOWCTB OCHOBHBIX KJIACCOB HEOPTAHMYECKHX BelleCcTB
Pemenne mpakTHUecKuX 3alaHM MO Kiaccu(UKAlM{, HOMEHKIAType M XUMUYECKUM (opmynam
HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB (Ha3bIBaTb 1 COCTaBJIATH q)OpMy.TII)I XUMHNYECCKHUX
BEIICCTB, OMpEACNsATh NPUHAUISKHOCTh K Kiaccy). [lomck wuHpopManmu 1o Ha3BaHUSM,
UACHTU(OUKATOpaM, CTPYKTYPHBIM (popmymam.
Tema 3.2. Coaep:kanue y4eOHOro Mmarepuasa 8 OK 01
Du3UKO-XUMHUYECKUE CBOMCTBA | 6. MeTtamibl. XuMHYECKHE CBOCTBA OCHOBHBIX KJIACCOB HEOPTraHHYECKNX BELECTB 2 OK 02
HEOPraHMYECKHUX BEIIECTB OO0mue ¢pu3nuecKkue U XMMUYECKHe CBOicTBa MeTayutoB. CriocoObl MOMydeHHs. 3HaueHHEe METAIJIOB U
HEMETAJIJIOB B IPUPOJE U KU3HEIACSATEIBHOCTH YeJIOBEKa M Opranu3MoB. Koppos3ust MeTaiioB: BUIBI
KOPPO3UH, CHOCOOBI 3aILUTHI METAJUIOB OT KOPPO3HHU.
7. HemeTtannsl. Oomue ¢puznveckne 1 XuMH4ecKHe CBOiiCTBa HeMeTAJLUIOB. TUNHWYHBIE CBOICTBA 2
metamuioB [V-VII rpynn. Knaccupukanus 1 HOMEHKIATypa cOeTMHEHNI HeMeTaluioB. KpyroBopoTsl
OMOreHHBIX 3JIEMEHTOB B IPUPOJIE.
8. XuMnyeckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYecKuXx BemecTB. OKCUIbI, TUAPOKCUIBI, 2
KHCJIOTBI, COJIM M Jp. 3aKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB MMPOCTBIX BELIECTB, BOAOPOIHBIX
COEAMHEHHH, BHICIINX OKCUI0B M THIPOKCHIOB.
IIpakTHYecKHe 3aHATHS 2
II3 Ne7. PemieHue NPAKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHHH Ha CBOHCTBA W 2
nojyyeHue HeopraHudeckux BemiecTB. CocTaBlieHHE YpaBHEHHH XHUMHUYECKUX PEakluil ¢ ydacTuem
NPOCTBIX M CJIOXKHBIX HEOPTaHMYECKHX BEIIECTB: OKCHIOB METaNIOB, HEMETAJUIOB M aM{(OTEPHBIX
3JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBaHUH M aM(OTEPHBIX T'HIPOKCHIIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.
Tema 3.3. Coaep:xxanue yueOHOro MaTepuasa 2 OK 01
Unentnduxanns IIpakTHyecKkue 3aHATHA 2 OK 02
HEOPraHUYECKUX BEILECTB I3 Ne8. PemneHne MpaKTHKO-OPHMEHTHPOBAHHBIX 3aJaHHIl O POJIM HEOPraHMYECKOil XHMHH C 2 OK 04
yuyeToM Oyayuieil npogecCHOHAILHOI 1eATeJILHOCTH
Pa3nen 4. CTpoeHue 1 cCBOiicTBA OPraHUYeCKHX BelleCTB 26
Tema 4.1. Copepxanne yueOHOT0 MaTepHaJIa 8 OK 01
Knaccudukanus, ctpoenue u 9. B3anMocBsi3b HEOPTraHUYECKHX H OPraHMYeCKHX BeIlleCTB. 2 OKO02
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HOMEHKJIaTypa OpraHUIeCcKux
BEII[ECTB

IIpenMer oprannyecKoi XUMHUH. XUMHUYECKOE CTPOSHHE KaK MOPSAIOK COSAMHEHNSI aTOMOB B MOJIEKYJIe
COTJIACHO MX BaJIeHTHOCTH. OCHOBHBIC TOJOXKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OPTaHUYECKUX
coenuHeHnit A.M. BytiepoBa. YriaepoaHblld CKEJIET OpraHMYecKOdl MoyeKyibl. MoJeKyIsipHbIE U
CTPYKTYpHBIE (pa3BepHYTHIE, COKpAIIEHHbIE) XUMUYeCcKHe (POpPMYIIEI.

10. 3aBucuMOCTH CBOICTB BeIECTB OT XHMHU4YECKOI0 CTPOEHUS MOJIEKY.I. 2
H3omepus u u3oMepsl (CTPYKTYpHasi, TeOMeTpruieckas (Iuc-TpaHc-u3omMepust). KpaTHOCTh XMMUYeCKOH
cBs3u. [lonsTie o pyHKIMOHANEHOM rpymme. [IpuHIUIB KiTacCupUKAITUN OPraHUnIECKUX COeTUHEHUI.
MexmyHapoHasi HOMEHKJIATypa ¥ MPUHITAITEI HOMEHKJIATYPhl OPTaHUIEeCKUX COeTUHEHMH.
I[IpakTHYecKue 3aHATHS 4
113 Ne9. HomenkiiaTypa opraHu4ecKux coelMHeHUH 0TeJIbHbIX KJIACCOB 2
(HachIIIEHHBIC, HEHACHIIICHHbIE W apOMaTHYECKHE YTIEBOIOPOMBI, CHHPTHI, (DEHOINBI, albaeruipl,
KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.) CocTaBIeHHE MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (GOPMYI
OpraHUYEeCKUX BEILIECTB OTAEIbHBIX KJIacCOB, HCIIONB3YS HUX Ha3BaHHUA 10 CHCTEMaTHYeCKOH
HOMEHKJIAType.
I3 Nel0. Pacyersl npocreiiiieil ¢gopMyJibl opraHuyecKoid MoJIEKYJbl, HCXOAS U3 3JI€MEHTHOI0 2
cocTaBa
Tema 4.2. Conep:xanue yuedOHOro MaTepuaJia 12 OK 01
CBoiicTBa OpraHUYECKUX 11. ®u3uKo-XUMHYEeCKHE CBOICTBA OPraHMYeCKNX COeTUHEHHTi OTAeNbHBIX KJIACCOB. 2 OK 02
COETMHEHHH O0COOCHHOCTH KJIacCU(UKAIIMM U HOMEHKIATYPHl BHYTPH KIIACCA; TOMOJIOTHYECKHWH psl W oOmmias
(dhopmyna; nzoMepus; PU3NUECKIE CBOWCTBA; XMMUYECKUE CBOMCTBA; CITOCOOBI MOTY4EHHUSI.
12. IpenenbHble, HenpeneabHbIE, APOMATHYECKHUE YII€BOTOPO/BI. 2
l'openne MeTana Kak OJWH W3 OCHOBHBIX MCTOYHHKOB TEIUIA B TMPOMBIIUIEHHOCTH U ObITy. CBOHCTBa
MIPUPOJIHBIX YTIIEBOIOPOIOB, HAXOXKICHHUE B IPUPOJIE U IPUMEHEHHNE aJIKaHOB;
['openue aneTueHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOTO MJIAMEHH JJIsl CBAPKH U PE3KH METAJUIOB;
13. Kuciaopoacoaep:xauue coeqTuHeHHsA. A30TcoleprKalHe COeTMHEHUs 2
(cupTel u (eHONBI, KapOOHOBBIE KHUCIOTHI W 3(DUPHI, adbJETHABI W KETOHBI, YKUPBI, YTIEBOIBI).
[IpakTrueckoe TpUMEHEHWE OJTHUJICHIJIMKONS, ThulepuHa, ¢eHona. llpumenenwe dopmanbaeruia,
aleTalbACTHAa, YKCYCHOW KHCJIOTBI. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Motoriue
CBOICTBa MbLJIa. AMUHBI 1 aMHHOKHUCIIOTBI, OCJIKH.
IIpakTHYecKue 3aHATHS 6
113 Nell. CocTraBieHue peakidii MPUCOeINHEHUsI U OKHUCJIEHUsI HA MPUMepe TWeHa. Pemenue 2
pacueTHBIX 3a/1a4 ¢ UCIOIB30BAHMEM TUIOTHOCTH Ta30B 110 BOJIOPOY U BO3AYXY.
I13 Ne12. IIpoBenenne XUMHYECKHX peaKIMii ¢ AHMJIIHHOM M IVIMIMHOM 2
JlaGoparophast pabora «O0pa3oBanue coneil anwinHa. bpomuposanue anwimHa. OOpa3oBaHue coiei
rimnyHa. [lonydenne MeTHOM CONM TANIMHAY. Perienre skcnepriMeHTaTbHBIX 3a/1a4.
I3 Nel3. Pemenue pacyeTHBIX 3a7a4 MO YPAaBHEHUSIM PeaklUil ¢ ydyacTHeM OPraHU4YecKHX 2

BEIIIECTB.
Pemenne OCITOYCK HpeBpaH_ICHI/Iﬁ Ha TCHCTHMYCCKYIO CBA3b MCXKAY KJIaCCaMMU OPraHn4YCCKUx
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COEJIMHEHU C COCTaBJIEHHWEM Ha3BaHUN OPraHMYECKUX COEAWHEHUW 10 TPUBUAIBHON WU
MEXKYHapOJIHON CUCTEMaTHUEeCKOM HOMEHKJIIATYpeE.

Tema 4.3.

OprannJyeckre BEIIecTBa B
JKU3HEACSITCILHOCTH YEIOBEKA.
[Tpou3BOACTBO U MPUMEHEHUE
OpPraHUYECKUX BEIECTB B
MPOMBIIIICHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. buoopraHuveckue coeTUuHEHHS.

[Ipumenenne u 6monormyeckasl pojib yriieBogoB. OKHCIEHNE YTICBOJ0OB — HCTOYHUK SHEPTHH KHBBIX
opranu3moB. OOnacTH NpUMEHEHHs aMUHOKUCIOT. [IpeBpamieHus OenKOB NHUIIM B OpraHU3Me.
buonormueckne ¢ynkmum 6enkoB. buonormueckne QpyHKIMM KupoB. Posb opraHuveckoil XUMUHU B
penieHny mpoOeM MUIeBo Oe3omacHocTH. HykiemHOBBIE KUCIOTHI: cocTaB u cTpoeHue. CTpoeHwe
nykineotunoB. CocrtaB HykienHoBbix kucinoT (JJHK, PHK). Pome HykIeHMHOBBIX KHCIOT B
XKU3HEACSTEIbHOCTH OPTaHU3MOB

N

15. Poab oprannyeckoii XMHMHM B pPEIICHUH TPOOJEM SHEPTEeTHUECKON O€30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUU HOBBIX MaTE€PHUaIoOB, HOBBIX HCTOYHUKOB SHEPIHHU (aIbTEPHATHBHBIE NCTOUYHUKH
3H€pFI/II/I). OnacHOCTb BO3IL€I>'ICTBI/I$1 Ha JXUBBIC OPraHU3MbI OPraHUYCCKUX BCUICCTB OTACIBbHBIX KJIACCOB
(yrneBonopoabl, CHUPTHI, (HEHOJBI, XJIOPOPTaHMYECKHE IPOM3BOIHBIC, ANbIAECTHUABI U Ap.), CMBICT
MIOKAa3aTeNs NPeAeIbHO OMYCTUMOM KOHIICHTPALH

l'[paRanecmle 3AHATUSA

I13 Nel4. UpenTHUKANUsI OPraHNYecKHX COeAMHEHHN I OT/IeJIbHBIX KJIAaCCOB

(Ha mpuMepe anbAErua0B, KpaxMalla, YKCYCHOM KHCIIOTBI) ¢ UCHOIb30BaHUEM UX (DPU3UKO-XMMUYECKUX
CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX PEaKLUU.

Pemenne npakTHKO-OPHUEHTHPOBAHHBIX 33JaHUN TIO COCTABICHUIO XUMHUECKUX PEAKIUi, OTPaKatOIINX
XUMHUYECKYI0 aKTUBHOCTh OPTaHUYECKUX COEAMHEHUH B pa3IHMUHBIX Cpeaax

(IpUPOTHBIX, OMOIOTHYECKUX, TEXHOTEHHBIX )

OK 01
OK 02

Pasznen 5. Kunernueckue H TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHMYECKHX peakumii

(o]

Tema 5.1.

CKOpOCTh XUMHYECKHUX
peaKLmid.

XUMHYECKOE paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

(o)

16. Xumnyeckue peakuuu. Kitaccupukanusi XuMuyecKux peakiuii:

CKOpOCTh peakiyH, €€ 3aBHCUMOCTb OT Pa3IMYHBIX (aKTOPOB: MPHUPOABI PEArHPYIOLUIMX BEIIECTB,
KOHIIEHTPALlMM DPEarupyrolluX BEIIECTB, TEMIIEPAaTypbl W IUIOUIAAN PEAKUMOHHOW IOBEPXHOCTH.
TennoBbie 3PEKTh XUMUYECKUX PeaKnil. IK30- U SHIOTEPMHUECKHE, PEAKIIHH.

17. O6paTumMocTh peakuuii. XuMn4ecKoe paBHOBECHE U €0 CMEIIEHUE MO/ 1eUCTBUEM Pa3IMYHBIX
(akTOpoB (KOHLEHTpaLWsi PEareHTOB WJIM NPOLYKTOB pEaKLUWH, NaBlICHHE, TeMIlepaTypa) mis
CO3J]aHUs ONITUMAJIBHBIX YCJIOBUM NPOTEKAHMsI XUMHUYeCKUX npoueccos. [Ipunnun Jle-Illarense

l'[paRanecm/le 3AHATUSA

I3 NelS. OmpenesieHne 3aBHCHMOCTH CKOPOCTH PeakIUM OT KOHLIEHTPAIMM pPearupyroiux
BellleCTB

HccnenoBanne 3aBUCUMOCTH CKOPOCTH pEaKIMU OT KoOHIeHTpanuu. OrmpeeieHne KOHCTaHThI
CKOPOCTH PEaKIUH rpaUIECKUM METOIOM.

II3 Nel6. Pemienne NpPaKTHMKO-OPHEHTHPOBAHHBIX 33/IaHMI HA NPHUMeHeHHe NpuHOHMNa Jle-
IlaTenbe

OK 01
OK 02
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JUTST HAXOXKJIEHUS HAIpPaBJICHHUS] CMEIEHUS PAaBHOBECHS XMMHYECKOW peakiuu U aHanmu3 (haKTopoB,
BIIMSIIONINX HA CMEIICHUE XUMHYECKOTO PAaBHOBECHS.

Brmsiaue paznnaHbIX GakTOpOB Ha U3MEHEHHE PABHOBECHS XUMUYECKIX PEaKIIHi.

3aKkOoH JEWCTBYIOIMIMX MacC W KOHCTaHTa XHMHYECKOrO0 paBHOBeCHs. PacueTsl paBHOBECHBIX
KOHIICHTPAIIMI PEarupyroIMX BEIIESCTB U MPOAYKTOB peakiuid. PacueTsl TermioBoro agdexra peakiuu.

Pasnen 6. PacTBopbl 4
Tema 6.1. Coaeprxanue yuedOHOro MaTepuajia 2 OK 01
ITonsTHe 0 pacTBOpax 18. PacrBopenmne kak ¢uzuko-xumMudeckuii mpouecc. PactBopbl. CrocoOBI IIPHUTOTOBICHHUS 2 OK 02
pactBopoB. PacTBopuMocTb. MaccoBasi 10oJsl pacTBOPEHHOTO BemiecTBa. CMBICH TOKa3aTels MpeleIbHO
JOITyCTUMO KOHIICHTPALUK U €T0 UCTIOIB30BAHUE B OLIEHKE SKOJIOTHYECKOM O€30MacHOCTH.
[IpaBuia HSKOJOTHYECKH LEIECOOOPa3HOTO ITOBEACHUS B OBITY M TPYJOBOW AEATEIBHOCTH B IEISAX
COXPaHEHHsI CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPHPOTHON Cpelbl; OMACHOCTh BO3ACHCTBUS HA JKHUBBIC
OpraHu3MBbI OITPEACICHHBIX BEUICCTB.
Pemenne npakTHKO-OpHEHTHPOBAHHBIX PACUCTHBIX 33aHUI Ha PaCTBOPHI, HCIIOJIB3yeMbIe B OBITOBOH U
IPOU3BOJICTBEHHOMU JIESITENFHOCTH YeIIOBEKa
Tema 6.2. Coaeprxanue yueO0HOro MaTepuaJia 2 OK 01
Hccenenosanue cBOMCTB IIpakTHyeckue 3aHATHS 2 OKO02
pacTBOpOB I13 Nel7. IpuroroBiienue pactBopos. McciieoBanue TUCHEPCHBIX CHCTEM 2 OK 04
[IpuroroBienue pacTBOPOB 3aTaHHON (MOJSPHON) KOHIEHTpAUUH (C IPAKTUKO-OPUEHTHPOBAHHBIMHU
BOIMPOCaMH), OTIpEJIEIIEHUE CPe/Ibl BOJHBIX PACTBOPOB.
IIpuroroBneHre M H3y4EHUE CBOMCTB JMCIIEPCHBIX CUCTEM PA3HBIX BHUJIOB: CYCIIEH3UH, SMYJIbCHUM,
KOJUTOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTUHHBIX M KOJUIOMIHBIX PAacTBOPOB, BBISBICHHE
OCHOBHBIX Pa3Inuuil MEXKTy HUMHU.
IpodeccnonanbHO-OPHEHTHPOBAHHOE co/iep:KaHue (coiep:KaHNe MPUKJIATHOTO MOTYJIs)
Pasznen 7. Xumus B ObITY H IPOU3BOJICTBEHHOIi 1€SITEJILHOCTH YeJI0BEKA 6 OK 01
Tema 7.1. Coaepxanue yueO0HOr0 MaTepHuaJia 6 OK 02
Xumus B ObITY 19. OGHapyKeHHe HEOPraHMYECKHX KATHOHOB H AHHOHOB, OPraHHYECKHX BEINECTB OTAeJbHbIX 2 OK 04
IPOU3BO/ICTBEHHOM KJIACCOB C HMCNO/Ib30BAHHEM KA4eCTBEHHbIX peaKuuii OK 07
JIEeATENbHOCTH Y€JIOBEKA KauecTBeHHBIE XMMHYECKHE PEAKIMH, XapaKTepHBIE UIA OOHAPY>KEHUS HEOPTaHWYECKHX BEIIECTB
(xaTnoHOB M aHMOHOB). CocTaBlieHHE ypaBHEHHMH peakuuid oOHapyxeHuss katuoHoB [-VI rpymm u
AHNOHOB, B T.4. B MOJIEKYJISIPHOIM 1 MOHHOI (opmax.
Peakumu o0HapyXeHNSI HEOPTaHUYECKHUX BEIIECTB B PEATBHBIX 00BEKTaX OKPY’KAIOIIEH Cpeibl.
KadecTBeHHble XMUMHYECKHE DEAaKLUUHM, XapakTepHble [UId OOHAapy>KEHHS OTIENBHBIX KIJIAccoB
OpPTraHNYECKUX COeIMHEHUH: (PEeHOJIOB, allbICrH0B, KpaxMaia, YKCyCHOW KUCIIOThI, aMUHOKHCIIOT U JIp.
Jlenatypartus OeJKOB IPY HAarPEBaHWUH, IIBETHEIC PEAKIINH OSITKOB.
CocraBiieHre KauyeCTBEHHBIX peaKHI/Iﬁ O6Hapy)KeHI/I$I OPraHuvYCCKUuX COG}II/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB.
IIpakTHYecKue 3aHATHS 2
I3 Nel8. Dkonormyeckasi 0e30NMACHOCTh IOCTEACTBHH OBITOBO M NPOU3BOACTBEHHOM 2
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JeATeILHOCTH YeT0BeKa, CBS3aHHAsl ¢ MepepadoTKOil BelmecTB TMOWCK M aHAIN3 XMUMHUYECKOH
nH(pOpMAIUU W3 PA3JIMYHBIX HMCTOYHUKOB (HAydHas W ydeOHO-HAy4Has JUTEpaTypa, CpEICTBa
MaccoBoi mHpopManm, cetb IHTepHET u Apyrue).

Keiicer (¢ yderom Oyaymiedl mnpodeccHOHATFHOW EATENbHOCTH) Ha aHAIW3 HWHQOpPMAIWH O
MTPOU3BOICTBCHHOM JCITEILHOCTH YEJIOBEKA, CBSI3aHHOHN C MepepadOTKON U MONTYYCHHUEM BEIIECTB, a
TaKXe C 9KOJIOTHYECKOH Oe301acCHOCTHIO

JMuddepennupoBannsiii 3auer (I13 Ne 19)

| Bcero

76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzarus yaeOHON TUCHUTIIMHBI TpeOyeT HaMH4Ms y4eOHOTO KaOMHETa W J1JabopaTOpUH
0 XUMUHU.

OobopynoBanue y4eOHOro KaduHeTAa, JJA0OPATOPUM

— pabouee MecTo neaarora (mpemnoaaBaTenbckuid ctou (1 mr.), ety (1 mT.)

— paboune Mecta oOydaromuxcs (CToJibl 1adboparopHsie (13 mT.), cTynbs (25 mrT.)

— mepcoHanbHbiii KoMmbioTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, nmoaknrouenue k cetu MHTEpHET ¢ MOAyIeM KOHTEHTHOW (GHUIbTpamuu
Traffic Inspector, NetPolice u YandexDNS, B03MOXHOCTh TpaHCJISIMHM Ha SKpaH ayJId0 U BUIEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenune Ha 1K — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunexc bpaysep (1 mit.)

mouutop DEXP DF24N1S (24”) (1 mt.)

— iaBuarypa (1 mr.)

— wMbIb (1 mr.)

— Ttenesuzop DEXP 55UCY1 (55”) (1 mir.)

— kabens s nogkmodernst HDMI (1 mr.)

— 71ocka ydeOHas (MenoBas Tpex-cekuonHast) (1 mr.)

— JnaboparopHslii nocynaa (60 mT.)

— Hurpar-tectep (HuTpatomep) Coske 2-ro nokosnenus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PEaKTUBBI I J1a00paTOPHBIX U MpakTHYecKuX padot (200 mrt.);

— MeH3ypKa i npuema jekapcts (100 mir.)

— MHUIETKH Juig epenoca xxuakoctu (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 m.)

— Habop TOTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKpPOCKON OMHOKYJspHBIN (1 1mT.)

— Ttabmuua «Ilepuonnyeckas TabauIa XUMUYECKUX AJ1eMeHTOBY (1 mT.)

— Ttabnuua «PacTBOPUMOCTh KUCIOT, OCHOBaHMI U cosielt B Boje» (1 mrT.)

— Ttabmuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Tabnauubl M TUIAKaThl Ha DJIEKTPOHHOM HocuTene mo Teme «CTpoeHHe aTroMoB
XUMHYECKHX 3JIEMEHTOB W IPUPOAA XUMUIECKOH CBSI3M» (5 IIT.)

— TaOJWIBI W TUIAKaThl Ha AJIEKTPOHHOM HocHTene mo Teme «lleproamyeckuii 3akoH U
tabnuna J[.1. Menneneesay (1 mir.)

— Ta0JUIBI U MJIAKATHl HA AJIEKTPOHHOM HOCUTENE TIo TeMe « THUIbl XUMHUYECKHUX PEaKIuii»
(8 mt.)

— TaONWIBl W IUIAKaThl Ha DJEKTPOHHOM HOCUTENlE IO TeMe «DIEKTPOIUTHICCKas
JMCCOIMALIUS M MOHHBIH 0OMeH» (5 mIT.)

— Tabnauubl W TJIaKaTbl Ha DJIGKTPOHHOM Hocutene mno Teme «Kiaccuduxanms,
HOMEHKJIaTypa U CTPOCHHE HEOPTAHMYECKUX BEIIEeCTBY (5 IIT.)

— Tabmuubl MW IJIaKaThl Ha AJIGKTPOHHOM Hocutene 1o Teme «lIpousBoncTBo
HEOPraHMYECKUX BEIIECTB. 3HAUCHHE U IPUMEHEHUE B OBITY U Ha MTPOU3BOICTBEY (3 IIT.)

— Ta0JMLBI U TUTaKaThl HA 3JIEKTPOHHOM HocuTelne 1o teme «Knaccudukamus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEILECTBY (8 IIT.)
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— TabnMIbl U TUIAKAaThl Ha 3JEKTPOHHOM HocutTene nmo Teme «CBOWCTBA OpPraHHMYECKUX
coeuHeHu» (5 mr.)

— TabJMIbl U TJIAKaThl HA 3JEKTPOHHOM HocuTene 1mo teme «OpraHndeckue BellecTBa B
JKU3ZHEJEATEIbHOCTH ueloBeka. [IpoW3BOACTBO W MPUMEHEHHE OPraHUYeCKHX BEIIEeCTB B
IIPOMBIIITIEHHOCTU (5 1IT.)

— TabnaWmbl M IUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Tteme «KuHetnueckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHHUS XHUMHUYECKUX peakuuid. PaBHOBecue
XUMHUYECKHX peakuuin» (5 1iT.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENEe Mo Teme «/lucrepcHble CUCTeMBI U
(haKkTOphI KX YCTOWYUBOCTH» (5 IMIT.)

— TabIMUbl W TUIAKaThl Ha BJIEKTPOHHOM Hocutene no Teme «lccrmemoBaHue CBOWCTB
JMCTIEPCHBIX CHCTEM JUTSL X WACHTUDUKAII (5 1IT.)

— Tabnuubl W IJIaKaTbl Ha DJJIGKTPOHHOM HocuTesne 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KATHOHOB W AaHHMOHOB U OPTraHWYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB C
HCII0JIb30BaHNEM Ka4eCTBEHHbIX peakuuit» (5 mrT.)

— TaOnWIBl W TIJIaKaThl HA JJIEKTPOHHOM HOCHUTENE MO Teme «XUMHs B OBITY U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YesloBeKay (5 IIT.)

— TaOnuIBl U IUJIAKAThl HA JJIEKTPOHHOM HoOcHUTene mo teme «OCHOBBI J1aOOpaTOpHOU
MPaKTUKHU B TPO(ECCHOHATIBLHBIX JIA00paTOpHsiXy» (5 IIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
BOJBD (2 1mIT.)

— TabnWIbl W IUIaKaThl Ha DJIEKTPOHHOM HOCHTENE IO TeMe «XHUMHYECKHH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUS (2 IIT.)

— TabIUIbl U TJIaKaThl HA SJEKTPOHHOM HOCHUTENEe MO TeMe «XHUMUYEeCKUl aHamu3 mpood
MOYBBD (5 1IT.)

— TaONWIBl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lcciemoBanne 0OBEKTOB
6uocdeps» (4 mrT.)

— BuneopmnbMbl 1o TemMam: «Harmsnnas xumus. Opranuueckas xXumus. benku wu
HyKJIIEMHOBBIe KUCHOTB (1 1mT.), «Harmsagnas xumus. PacTBopbl. DneKkTpoauTHUecKas
nuccormanus» (1 mr.), «Harnsaanas xumus. XumMudeckoe mpou3BoacTBo. Mertamtyprus» (1 mit.),
«XuUMHSI PJIEMEHTOB HeMeTalioBy (1 mit.)

— CKJISIHKAa TeMHOe cTekJ10 250 M1 ¢ y3KUM ropiiom (5 mit.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mirt.)

— komb6a mepHast 1-250-2 (8 mT.)

— crakal H-1-100 (8 mT.)

— crakan H-1-1250 (8 mit.)

— crakaH H-1-600 (8 mT.)

— wmHAp 3-50-2 (8 mt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOYHBIi (8 mIT.)

— crpuHioBka Ne 3A (8 mT.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop ¢IaKOHOB C KPBIIIIKAMH KalelbHULIaMU (5 TIIT.)

— Habop 1o sekTponusy (1 mr.)

— nabopatopusie roBenupHbie Becbl M-ER 122ACF (JR)

— komb6a mepnas 1-1000 (2 mrt.)

— komba meprast 1-500 (2 mmt.)

— kosba KM-2-250-34-TC (6 mT.)
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— kosiba KM-2-100-34 (6 mT.)

— mnunetka 2-2-2-10 (10 mT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmeiM rpaa. (2 mrT.)

— mmarens J-23-001 qs s3p1xa nByxcroporHuit npsimoit 200%*12 mm (10 mT.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— BeCHI AeKTpoHHBIE TabopaTopHble Macca-K BK-300 (HIIB=300r, auck p=0,005r mnatd.
d-120mMm BeTpo3amuT. skpas (1 1ir.)

— Mmozens «Kpucrannuyeckas pemierkay «AiMasy aeMoHcTpauroHHas (1 m.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIIT°, HaGopom kepamMuKu u
dapdopa (2 mrT.)

— npubop it nonydenud razos [IIITNY 1.4.3. TIC (1 wr.)

— nabopaTOpHBIN KOMIUIEKT I HAYaJIbHOTO O0yYeHUS 10 XUuMuu (2 1mIT.)

— Habop MOCyAbl W TNPHUHAUICKHOCTEH M3 MOJUMEPHBIX MaTEepHajoB ISl NPOBEICHUS
nabopatopHbIX paboT nmo xumuu (Mukpo-nadopatopus Ha 2 —x y4amuxcs) (2 mrT.)

— Habop aTOMOB JJIsl cOCTaBJeHHs Mozeneit moneky (1 mr.)

— HAOOp pEeaKTHUBOB ISl TMPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XHUMHHA B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

— crymnka c nectoMm kepamuyeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisiHHas (1 mr.)

— CTakKaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— TpoOUpPKHU cTeKIIsTHHBIE (78 1mIT.)

— Kkousiba mepHas 1-50 (15 m.)

— konba mepnast 1-100-2 (23 mmr.)

— kosiba mepHas 1-200 (15 mT.)

— kosiba mepHas 1-1000 (2 mT.)

— konb6a koundeckas KM-2-250-34TC (6 mT.)

— kon0a konndeckas KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 miT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— nunetka 2-1-2-5 ¢ npsimoit. rpaa. (1531) (5 mrt.)

— nunertka 2-1-2-2 crpeit. rpaa. (5 mr.)

— nunetka 2-1-2-1 copeii. rpag. (912) (5 mr.)

— nunetka Mopa 2-2-2 (15 mrT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— UIMIUHAP MepHbIi 25 mi (mnact. noact) (20 mrT.)

— mwmHAp 3-50-2 (5 mrt.)

— mamaHap 3-100-2 ¢ men (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISIHKA JUIS PEaKTUBOB C Y3KOM ropnoBuHoi (125 mi, TemHoe crekio) (10 mT.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropioBuHoit (250 mii, Temuoe ctexio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IITUPOKOM ropioBuHO#M (250 M1, cBeTiioe cTekiio) (10 mrT.)

— OyTbUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mrt.)

— OyThUIKa KBaJpaTHas rpaJyupoBaHHas, ¢ 3aBUHYMBatomecs kpoimkoid, [I9H]] — 100 mn
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(10 mrt.); 6yThuika BB -1-1000 ¢ kpsimkoi 1000mt (3 mT.)

— neHtpudyra madoparopHas «kKARMED» 80-2 (1 mt.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— anekTpuueckas miauTka (1 mr.); mratuB adopatopHslii 1/Gpont. padot, LLIDP (4 mrt.)

— OYKHM 3alIUTHBIC (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabnuua «Ps akTuBHOCTH MeTasuioBy (1 mT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jjs okazaHus nepBoit momomu (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— nHabop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Oprannueckue BemecTBay (J1adopantckas) (1 mi.)

— Habop Ne7 C «MuHepanbHbie ynoopenus» (madbopanrtckas) (1 mir.)

— Habop Nell C «Conu 1t ieMOHCTpalu onbeIToBy (1abopantckas) (1 mr.)

— nabop Nel2 BC «Heoprannueckue BemiectBay (J1adopantckas) (1 mir.)

— nHabop Ne22 BC «Muaukaropsi» (J1abopantckas) (1 mr.)

— Habop AJIs1 MOACIUPOBAHUS MOJIEKYJI OPraHUYecKuX coeauHeHu (1 mrT.)

— Habop AJ1s MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeuHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mporecce ocBoeHUs MporpaMMbl y4eOHOW TUCHUIUIMHBI «XHUMUS» CTYICHTHI HMEIOT
BO3MOXXHOCTh JIOCTyNa K OJJIGKTPOHHBIM Yy4eOHBIM MaTepualiaM MO0 XHMHU, HMEIOIIUMCSA B
CBOOOTHOM JIOCTYyTIE B ceTH MHTEpHET (3JEKTPOHHBIM KHHUTaM, MPAaKTHKyMaM, TeCTaM, MaTepruaiaM
EI'D u ap.).

Texnnuyeckue cpeacTBa 00y4eHHUs:

— HOYTOYK ¢ nuieH3uoHHbM [10 — 1 mIT;

— TeneBu3op (3KpaH) — 1 wr.

3.2. UndopmanuonHoe odecneyeHne peaau3aluu NporpaMmbl

Jna peanuzanuu mporpammbl  Oubnuoteunslii ¢ona MHcTUTyTa HMMeeT MeyaTHbIE U
ANIEKTPOHHBIE OOpa3oBaTelbHble U HMH(DOPMAIMOHHBIE PECYpPChl, PEKOMEHJIOBAaHHBIE IS
MCIIONIb30BaHUsl B 00pa30BaTeNLHOM IPOIIecce, HE CTaplile MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBIE HCTOYHUKH

1. Audpunorenosa, W. B. XuMusa: y4eOHUK M MPAKTUKYM JUIsl  CPEIOHEro
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Ilonkos. — 2-e u3.,
ucrip. U gom. — MockBa: M3marensctBo FOpaiit, 2024. — 291 c. — (IIpodeccuonansunoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: onektpoHHbIi // OOpazoBaTenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. T'abpuensn, O.C. Xummsa. 11 kmacc: y4eOHHMK Juis oOmieoOpa3oBaT. OpraHU3aINM:
6azoBbiii ypoenb / O.C. T'abpuensn, WU.I'. Octpoymos, C.A. CnagkoB. — 2-e u3zg. — M.
IIpocsemenue, 2020. — 127 c.: ni.

3. I'abpuensn, O. C. Xumus. 10-i kmacc. bazoselii ypoBenb: yueOnuk / O. C. ['abpuensiH,
N. T. Octpoymos, C. A. Cnaakos. — 6-¢ u3j., ctep. — Mocksa: [Ipocsemenue, 2024. — 128 c.: wr. —
ISBN 978-5-09-112176-6. — Texcrt: AJIEKTPOHHBIN. — URL:
https://znanium.ru/catalog/product/2157258

4. Tabpuensn, O. C. Xumus. 11 xnacc (6a30BbIit ypoBens): yueOnuk / O. C. ['abpuensH. —
9-e m31., crepeorurinoe — MockBa: M3narensctBo "l[IpocBemenne”, 2022. — 227 ¢. — ISBN 978-5-
09-101658-1. — Tekcr: anekrponnsiii. — URL: https://znanium.ru/catalog/product/2090100

5. I'muaka H. JI. O6mas xumus: ydeObHoe mocodue / I'muuka H. JI. — Mocksa: KunoPyc,
2023. —752c.
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https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

6. I'munaka, H. JI. OGmas xumust B 2 1. ToMm 1: yaeOHUK 1151 cpetHero mpodeccuoHaIbHOTO
obpazoBanus / H. JI. I'nmunka; nox penakuueit B. A. Tlonikosa, A. B. badkosa. — 20-¢ u3a., mepepad.
u jon. — Mocksa: WUznarensctBo FOpaiit, 2023. — 349 c¢. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-9916-9672-2. — Tekcr: anekrponnslii / O6pa3oBarenbHas miargopma KOpaiiT [caiiT].
— URL.: https://urait.ru/bcode/512151

7. I'muuka, H. JI. OO6mas xumust B 2 1. Tom 2: yueOnuk ans By3oB / H. JI. I'nunKka; mox
penakuueit B. A. Ilonkosa, A. B. badbkosa. — 20-¢ u3n., nepepad. u gom. — Mocksa: M3narenbcTBo
Opaiit, 2023. — 379 c. — (Beicmuee o6OpazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTponHsii // ObpasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512503

8. I'muuka, H. JI. OOmas xumus. 3a1a4u ¥ yIpaKHEHUS: y4eOHO-TIPAKTUIECKOE TT0coOme
JUIs cpeaHero npodeccuoHanbHoro oopazoanus / H. JI. I'munka ; mox pemakmueit B. A. Tlonkoga,
A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaibit, 2023. — 236 c. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: »ieKTpOHHBIA //
OopasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aiinieB, O. C. Xumus. JIabopaTopHbIi IPAKTUKYM M COOPHHK 3a/1a4: yueOHOe mocoOue s
cpennero mnpodeccruonanpHoro oopaszopanus / O. C. 3aiineB. — MockBa: M3natensctBo FOpaiir,
2023. — 202 c¢. —(ITpodeccuonanbuoe obOpazoanue). — ISBN 978-5-9916-8746-1. — Tekcr:
aneKTpoHHbBIHN // O6pa3zoBarenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

10. MaptsinoBa, T. B. Xumus. Yrayonenusiii yposenb. 10—11 kmacebl: yueOHUK AJist
cpenuero obmiero oopazosanus / T. B. MapteiHoBa, 1. B. Apramonosa, E. b. 'ogyHoB; 1ot o01ieit
penakuueit T. B. MapTbiHOBO#. — 2-¢ u3a., ucnp. u aom. — Mocksa: M3narensctBo FOpaidt, 2024. —
352 c. — (ObmeobpazoBarenbHblii nukd). — ISBN 978-5-534-16227-1. — Tekct: »neKTpOHHBIN //
OopazoBarenbhas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonbckuii, A. b. Xumus: yueOHUK U MPAKTHKYM ISl CPEAHETO MPO(ECCHOHATLHOTO
obpazoBanus / A. b. Huxonwckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u gom. — Mocksa:
UznatensctBo HOpaiit, 2023. — 507 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
01209-5. — Tekct: snektponHbd // OOpa3oBatenbHas tuiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

12. Xumust: y4eOHHMK JJsi cpefHero npodeccuoHambHoro obpasoBanus/ FO. A. Jlebenes,
I'. H. ®anees, A. M. IN'ony6es, B. H. [llanoBan ; mox obmieii penakuueit I'. H. @aneesa. — 2-e u3m.,
nepepadb. u jgom. — MockBa: M3zmarensctBo IOpaiit, 2023. - 431c.— (IIpodeccrnonamsHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnekTpoHHbIt // OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

13. Xumwus. 3agagauk: yaeOHOe ocoOue it cpeHero mpodecCHOHATFHOTO 00pa30BaHUS
/ YO. A. Jlebenes [u ap.]; mox obuieit pegakiueit I'. H. @aneeBa. — MockBa: U3natensctBo KOpaiiT,
2023. — 236 c. — (IlpodeccuonampHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aNeKTpoHHBIH // OOpa3oBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

14. Tapmun, A. II. Xumudeckue tepmunbl. CroBapb: yuyeOHOe mocoOWe aiis BY30B /
A. II. Tapumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u gon. — Mocksa: M3garensctBo IOpaiit, 2023.
— 452 c. — (Boeicriee oOpazomanue). — ISBN 978-5-534-04639-7. — TekcT: 37eKTpOHHBIA //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

15. OneitnukoB, H. H. Xumus. AnroputMsl pemieHust 3a1ad U TEeCThl: yueOHOe mocolue
Ui cpenHero npodeccuonansHoro oopaszoBanus / H. H. Oneitnukos, I'. I1. MypasseBa. — 3-e usn.,
ucrip. U gom. — MockBa: M3matensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansnoe
oOpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: osnexkrponHblid // OOpa3oBarenbHas
wiatdopma HOpaiit [caitr]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HMK: JUISI CPEIHEr0 MPO(EeCCHOHAIBHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — MockBa: U3narensctBo FOpaiiT,
2023. — 420 c. — (IlpodeccuonanvHoe obOpazoBanme). — ISBN 978-5-9916-6011-2. — Tekcr:
anekTponHsiii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022
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3.2.3 UnTepHeT-pecypcehl:

17. Omumnuana «Iloxopu Bopobsesl ropsi». — URL: www. pvg. mk. ru

18. OO6pa3zoBarenbHbIi CaliT MIs MKOJIBHUKOB «Xumus». — URL: www. hemi. wallst

19. OOpa3oBarenbHbli cailT 1is mkoiapbHUKOB . — URL: www. alximikov

20. Dnexrponnas 6ubnmmoreka mo xumuu. — URL:  www. chem. msu. ru

21. UntepHer-uznanue ans yuureneid «EcrectBennsie Haykm». — URL: www. enauki. ru

22. Metoanueckas raseta «IlepBoe centsops». — URL: www. 1september. ru

23. Kypnan «Xumus B mkosae». — URL: www. hvsh. ru

24. Kypuan «Xumus u xu3aby. — URL: www. hij. ru

25. DnekTpoHHBIN KypHaT « XuMukH U xumus». — URL: www. chemistry-chemists. com

26. Hay4HOo-mOmyJsipHBI TPOEKT «DJIEMEHTHl OonbInoW Hayku» ((du3uka, XuMwus,
MaTeMaTHKa, aCTPOHOMHS, HAyKW O XH3HH, Hayku o 3emie). HoBocTH Hayku, KHHTH, Hay4HO-
MOMYJISIPHBIE CTAThH, JIEKLUH, SHIIUKIIONEIUH.

27. Caiir HayuHo-nionyisipHoro xypHana «llorennmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaliT  HaAy4YHO-TIOMYJSIpHOTO  XKypHama  «Xwumma u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OTkpbITast dJEKTpOHHAs OMOIMOTeKa XMMH4eckoro mopraia «Chemnet», comepxuT
yueOHble U WH(OpPMALMOHHBIE MaTepuajbl Ui IIKOJIHHUKOB M y4yuTened. B Hell MoXHO HailTu
y4eOHUKH 10 O0IIeH ¥ HEOPTaHMYECKOW XMMHUHU, OPTaHUYECKOH XUMHH, MYJIbTUMEINaMaTepHalbl,
a TaKXkKe 3a/1a4d XMMHUYECKUX OJUMIIMAJ C PEUICHUSMH, 33a4ld BCTYMHUTEIbHBIX IK3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Mudopmanmonnsie  MaTepuaybpl 00  onuMmnuanax: MOCKOBCKOW  TOPOJCKOM,
Bceepoccuiickoii, MenneneeBckoit, MexaynaponHoil. IlpuBeneHsl 3agauyd TEOPETUUECKUX U
9KCIIEPUMEHTAIILHBIX TYpPOB, MOAPOOHBIE pelieHus], cucku u Gotorpaduu nodeaureneii. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cuctema JUCTAaHIIMOHHOTO OOYYeHHMs, HampaBlieHHas B TIEPBYIO oOuepenb Ha
MOJrOTOBKY K OJIMMIIMAJaM BCEX YPOBHEH — OT HIKOJIbBHBIX 10 MexayHapoaHoi. CalT comepKut
OTPOMHOE KOJIMYECTBO 33J]a4, CTPYMNIHPOBAHHBIX KaK MO TeMaM, Tak WU 1o oiaummnuaaam. Ilo Bcem
OCHOBHBIM pa3JieJlaM XUMUH MPUBEIEH TEOPETUIECKUI MaTeprall U pa300paHbl PEIICHUsT TUTTOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Tlopran mo HaHoTexHoJOTUsM. OCHOBHAs IIeNb — Pa3BUTHE 00pa3oBaHUS B 001acTh
HAHOTEXHOJIOTUH ¥ TOATOTOBKAa K HHTEPHET-OJMMIMaAe Mo HaHoTexHomorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hanéxnas crnpaBouHas vH(opManus 0 XMUMHUYECKUX JJIEMEHTaX M MX CBOMCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. Pycckos3pluHbli  caliT o  cBoHcTBaX  XMMHYeckux anemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuii caliT oOHJalH-00pa30BaHUs, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYypCOB M BHACOJEKIIMHA ISl IMIKOJRHUKOB, CTYACHTOB W yuutenedl. Ecth
HecKoJIbKo KypeoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiit Chemical AbstractService — cambplii aBTOPUTETHBIH B MHpE XHMHHU
UH(POPMAIMOHHBIH HHTEPHET-pecypc (caiT riatHbii) . — URL: http://www.organic-chemistry.org/

37. Tloprai Mo OpraHUYECKOM XMMHUHU Ha aHTIHiickoM si3eike. — URL:  http://www.xumuk.ru

38. CaliT 0 XHMMHUM: KJacCHYeCKHE YUYEOHMKH, CIPABOYHUKH, SHIMKIONEIUH, TTOHCK
OpraHMYeCKUX M HEOpraHMYeCKHX peaklMi, cocTaBieHue YypaBHeHHH peakuuit. — URL:
http://orgchemlab.com/
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4, KOHTPOJIb n
OBIIEOBPA30BATEJBLHOM JAUCHUILINHBI

OIIEHKA

PE3YJIbTATOB

OCBOEHMUA

KoHTponb 1 olieHKa pe3yabTaToB 00y4eHUs! OCYIIECTBISETCA IpEenoaBaTesieM B IMpolecce
MIPOBEJICHUS MTPAKTUUYECKUX 3aHATHI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, & TAK)KE BBIITOJIHEHUS
00ydJaronMMucs WHIMBUAYAIbHBIX 3aJlaHUM, MPOEKTOB, HCCIeqoBaHUM. Pe3ynbTaThl 00yueHus
OTIPEEIISAIOT, YTO OOydYaroluecs: JTOJKHbI 3HATh, TOHUMATh U JEMOHCTPUPOBATH IO 3aBEPUICHUU
W3Y4YEHUS TUCHUTLIUHBI.
Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW TUCIUILIMHBI
UCIIONIB3YETCSI CHCTEMa OIEHOYHBIX MEPOIPHATHHA, MPEACTaBIAIONas co00i KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTTIACOBAHHBIX C pe3y/ibTaTaMu 00yueHus u copmynupoBaHHbix ¢ yuetom OI'OC
COO (mpeametnsbie pe3ynbtatsl o aucuurune) u GI'OC CIIO0.

Ne OK Mopnyas/Pa3znen/ PesyabTar ofyuenus Tunsl OLIEHOYHbIX
Tema MeponpHUATHI
| OcHoBHOe coep:KaHue
1 Pa3znen 1. OcHoOBBI @DopMyIUpPOBATH 0a30BbIE
CTPOEHMSsI BelllecTBa NOHATHUS H 32AKOHbI XHMHH
1.1 OK 01 Crtpoenue aToMOB CocTaBnATh XUMHUYECKHE Texymmii KOHTPOJIb:
XUMHYECKUX IIEMEHTOB U |(POPMYIIBI COSAMHEHUH B 1. Tect «CTpoeHue aTOMOB
MIPUPOAA XUMUUECKON COOTBETCTBHH CO CTEICHBIO |XMMHYECKUX DJIEMEHTOB U
CBSI3U OKHCIICHUSI XUMHUECKIX NpUPO/Ia XUMUYECKOU CBSI3HY.
3JIEMEHTOB, UCXOMS U3 2. 3ajaum Ha COCTaBJIEHUE
BaJICHTHOCTH U XUMUYECKUX (HOopMyI
ANIEKTPOOTPULATEIBHOCTH  |BYXaTOMHBIX COCTUHEHUI
(okcumoB, CyIb(OUIO0B, THIPUIOB
H T.OL).
3. Pemienne npakTHYECKUX
3a/IaHUM Ha COCTABIICHUE
NIEKTPOHHO-TPapUIECKUX
thopmyn
IIpomexxyToUuHas aTTeCTAINS:
HduddepennmupoBanHbiii 3aueT
1.2 OK 01 Ileprognueckuii 3akoH 1 | XapaKTepHU30BaTh Tekymuii KOHTPOJIb:
OK 02 tabnuna J.U. MenaeneeBa | XuMUYECKHUE SIIEMEHTHI B 1. Tect «Meramnyeckue /

COOTBETCTBHUH C UX
MOJIOKEHUEM B
IIEPUOINYECKOM CUCTEME
XHMHYECKHUX DJIIEMEHTOB
J.1. MenneneeBa

HEMETAJNIMYECKUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX HJICKTPOHHBIM
CTPOCHHUEM U MOJIO)KEHUEM B
MIEPUOINYECKOIN CUCTEME
XHMHYECKUX demeHToB [[.H.
MeHnpemeeBay.

2. IlpakTrueckue 3a1aHusI HA
YCTaHOBJICHHUE CBSI3U MEXKITY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB W IIEPUOTHUECKAM
HW3MEHEHHEM CBOMCTB
XUMUYECKUX DJIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBUU C
nosioxkenueM llepuoguueckoi
cucrTeMme.

3. IIpakTHKO-OpHUEHTHPOBAaHHBIE
TEOPETHUYECKHE 3aJaHHsI HA
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OK

Mopnyas/Pa3znen/
Tema

Pe3yabTaT 00yueHust

THunsl oLeHOYHBIX
MepPONPUATHIA

XapaKTePU3aLHI0 XUMUIECKUX
3NEeMEHTOB: «MeTanyeckue /
HEMETAJUINYECKUE CBOMCTBA,
3NEKTPOOTPULIATETHHOCTD
CPOJACTBO K 3JIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX NEKTPOHHBIM
CTPOEHHUEM U MOJIOKCHUEM B
MIEPUOIUYECKOM CUCTEME
XMUMUYECKUX JIEMEHTOB

J.. MenneneeBay
IIpome:xxyTounas aTrecTanus:
JuddepeHunpoBanHbIii 3a4€T

Pazgen 2. XuMu4ueckue
peaknuu

XapakTepu30BaTh THIbI
XHUMHYECKHX peaKuui

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuit

CocTaBisATh peakuuu
COCIMHEHHUSI, PA3I0XKEHUs,
oOMeHa, 3aMeIleHHS],
OKHCIIUTEJIBHO-
BOCCTAHOBUTEJIbHbIC
peakuuu

Tekyumuii KOHTPOJIb:

1. 3agauu Ha cocTaBieHHE
YPAaBHEHUH pEaKIUii:

— COC/IMHCHUS, 3aMeIIICHUS,
pas3ioxeHus, 0OMeHa;

— OKHCJIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEaKIHi C
HCTONB30BaHUEM METOJIa
3JIEKTPOHHOTO OajaHca.

2. 3agayn Ha pacyeT MaccChl
BEIIECTBA WK 00bEMA

ra3oB M0 U3BECTHOMY KOJIMYECTRY
BEIIIECTBA, Macce WIH 00bEMY
OJTHOTO M3 YYACTBYIOIINX B
PEaKIMK BEIIECTB; PACYETHI
Macchl (00bEéMa, KOJTMUECTRA
BEII[ECTBA) IPOIYKTOB PEAKIIHH,
€CIT OJIHO U3 BEIECTB UMEET
npuMecu

3.IlpakTudeckue 3agaHus IO
COCTaBJICHUIO YPABHEHUN peakuui
COCJIMHEHHUSI, PA3TIOKCHUS,
3aMeIeHys, OOMEHa.

4. IlpakTudeckue 3agaHus 1O
PEILIEHHIO YPaBHEHUH OKUCIICHHS-
BOCCTaHOBJICHUS
IIpomexyTouHasi aTTECTAIUS:
HuddepenuupoBannsbliii 3aueT

2.2

DIEeKTPOIUTHIECKAS
JYCCOLIMAIINS U NOHHBIH
obMeH

CocTaBnATh ypaBHEHHS
XUMHYECKHUX PEaKInu
HOHHOTO OOMEHA C yJyacTHEM
HEOPraHMYECKHUX BEIIECTB

Tekyuuii KOHTPOJIb:

1. 3amaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaxKuuii ¢ yyacTUeM KHUCJIOT,
OCHOBAHWM U COJIEH,
YCTaHOBJICHUE U3MEHEHUS
KHCIIOTHOCTHU CPEJIbI

2. IlpakTryaeckuie 3a1aHus IO
PELICHUIO 3a/1a4y Ha COCTaBJICHUE
peakuuii HOHHOTO OOMEHa Iy TeM
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OK

Moayas/Pa3znen/
Tema

Pe3yabTaT 00yueHust

THunsl oLeHOYHBIX
MepPONPUATHIA

COCTaBJICHUSI UX MOJIHBIX U
COKpAIIEHHBIX HOHHBIX
ypaBHeHU. Pelenue 3anad Ha
COCTaBJICHHE MOJIEKYJISIPHBIX U
WOHHBIX ypaBHEHUM FMAPOIIH3a,
olpeziesieHHe CTENEHN THIPOIN3a
IIpoMe:kyTOUHAs aTTeCTALUS:
HuddepeHnrpoBaHHBIN 3a4eT

Pa3znen 3. Ctpoenue u
CBOMCTBA
HEOPTraHWYeCKUX
BeEIIECTB

HccnenoBats cTpoeHne u
CBOiicCTBa HEOPraHMYeCcKUX
BelllecTB

3.1

OK 01

Knaccudukarus,
HOMEHKJIaTypa ¥ CTPOCHUE
HCOPraHNYCCKUX BCHICCTB

Knaccudummposats
HEOpraHMYeCKHe BEIeCTBA B
COOTBETCTBUU C UX
CTPOCHHEM

Texkyuuii KOHTPOJIb:

1. Tect «Homenknarypa u
Ha3BaHHWE HEOPTaHUYECKUX
BEIIECTB UCXOMS U3 UX
XUMHYECKOH (popMyIbI Hmitn
COCTaBJICHUE XUMUYECKON
(hopMyITBI HCXOS M3 HA3BAHMUS
BEILECTBA [0 MEKIYHAPOAHOU
WJIM TPUBHAIIBHOMN
HOMEHKJIAType».

2. 3agauu Ha pacyeT MacCOBOU
Jtoyid (MacChl) XUMUYIECKOTO
3JIeMeHTa (COeIMHEHMS]) B
MoJeKyIe (cMecH).

3. IlpakTuueckue 3a1aHus 1o
PEIICHHUIO 3a]1a4 Ha pacyeT
MacCOBOH JIOJIM XUMHUYECKOTO
371eMeHTa (COSAMHCHMS) B
MOJIEKYJIE U aHAJIU3 CBOMCTB
OCHOBHBIX KJIacCOB
HEOPTraHWYECKHX BEIIECTB.
IIpomexxyToUuHasi aTTECTAIINS:
HduddepennmpoBanHbiii 3a4eT

3.2

OK 01
OK 02

DU3UKO-XUMHYECKHE
CBOMCTBA HEOPraHUYECKUX
BEIIECTB

YcranaBiuBaTh 3aBUCUMOCTD
(PM3UKO-XUMUYIECKUX
CBOMCTB HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYII, a TaKXKe
THIIAa KPUCTAININYECKON
peleTKH

Tekymuii KOHTPOJIb:

1. Tect «OcobeHHOCTH
XUMHYCCKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHH, aM()OTEPHBIX
TUAPOKCHJIOB U COJIEI.

2. 3amaHus Ha COCTaBJICHHE
YpaBHEHUI XUMHUYECKHUX pEeaKIui
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOPTaHWYECKHUX BEIIECTB:
OKCH/IOB METAJUIOB, HEMETAIIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHWYEeCKUX KHUCIOT,
OCHOBaHMI 1 aM(OTEPHBIX
THAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEepPHU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTyYCHUSI.
3. IIpakTHKO-OpHUEHTHPOBAaHHBIE
TEOpPETHUYECKUE 3aJaHNS Ha
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OK

Mopnyas/Pa3znen/
Tema

Pe3yabTaT 00yueHust

THunsl oLeHOYHBIX
MepPONPUATHIA

CBOICTBA U NOJIyYCHHE
HEOPraHMYEeCKHUX BEIIECTB
IIpomexyToUuHas aTTeCTALINS:
HuddepeHnrpoBaHHBIN 3a9eT

3.3

OK 01
OK 02
OK 04

Wnenruduxanms
HEOPraHMYECKHUX BEIICCTB

HccnenoBath kauecTBEHHBIC
PEaxIui HeOPTraHMIECKUX
BEIIECTB

Texymmii KOHTPOJIb:

1. IlpakTHKO-OpUEHTUPOBAHHbIE
3aJaHMA 10 COCTABIICHUIO
XUMHYECKHUX PEaKIUH ¢ ydacTHEM
HEOPraHMYECKHUX BEIIECTB,
HCHONb3YEMBIX AJISI UX
UACHTU(DUKAIINY.
IIpomexyToUuHas aTTECTALINS:
JuddepeHunpoBaHHBIN 3a4eT

Pa3znen 4. Ctpoenue u
CBOMCTBA OPraHU4YeCKHUX
BellleCTB

HccaenoBark cTpoeHNe U
CBOMCTBA OPraHM4eCcKHUX
BellleCTB

4.1

OK 01

Knaccudukanus, crpoeHue
Y HOMEHKIIATypa
OpraHMYECKHX BEIICCTB

Knaccupunuposatsb
OpraHHYecKHe BEIIeCTBa B
COOTBETCTBHH C HX
CTpPOCHHEM

Tekyumuii KOHTPOJIb:

1. 3amaHus Ha cOCTaBICHHE
Ha3BaHUU OPraHUYECKUX
COEJIMHEHUI 10 TPUBUAJIBHOW WJIN
MEXIYHapOIHOU
CHUCTEMATUYECKON HOMEHKIIAType.
2. 3aiaHus Ha COCTaBICHHE
TIOJTHBIX M COKPALEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpPraHUYECKUX BEIIECTB
OTJIENBHBIX KJIACCOB.

3. [IpakTrueckue 3aaaHus 1o
HOMEHKJIAType OPraHUYeCKUX
COEIMHEHMH OTAEIIBbHBIX KJIACCOB
4. TlpakTHdeckue 3a1aHus 10
pacderam mpocTtentiei GopMyITbl
OpraHUYeCKON MOJIEKYJIBI, HCXOAS
U3 3JIEMEHTHOT'O COCTaBa
IIpoMe:kyTOUHAs aTTECTALUS:
HduddepennmpoBanHbiii 3aueT

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKNUX
COCIMHEHMI

VYcTaHaBInMBaTh 3aBUCUMOCTh
(U3UKO-XUMHUYECKUX
CBOMCTB OpraHU4ECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

Tekymuii KOHTPOJIb:

1. 3agaHus Ha cocTaBICHUE
YpPaBHEHUIN XUMUYECKUX peaKIni
C y4acTHUEM OPraHUYEeCKUX
BEILECTB HA OCHOBAHUU UX
COCTaBa M CTPOEHUSI.

2. 3aiaHus Ha COCTaBJICHHE
YpaBHEHUI XUMUYECKHUX pEaKLnH,
WUTIOCTPUPYIOMINX XUMUYECKUE
CBOIICTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeakUui u
TEHETUYECKOU CBS3U
OpPTraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacuetHsble 3aauu 1o
YPABHEHUSIM PEAKLUHN C yHaCTUEM
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Moayas/Pa3znen/

THunsl oLeHOYHBIX

Ne OK Pe3yabTat 00yueHnust N
Tema MepOoNnpPHUATHI
OpPTraHUYECKUX BEIECTB.
4. IlpakTudeckue 3aJaHus 10
COCTaBJICHUIO PEAKIUI
IIPUCOEIUHEHUS U OKHUCIIEHHS Ha
npuMepe sTuiieHa. Pemenuve
pacyeTHBIX 33134 C
HCIOJIb30BaHUEM IIOTHOCTH
ra3oB II0 BOJOPOAY U BO3LYyXY.
5.IIpakTrueckue 3a1anus 1o
MIPOBEICHUIO XUMUYECKUX
peaKkui ¢ aHUJIMHOM U
TJIMLAHOM.
6.IlpakTuueckue 3aJlaHus o
pELICHUI0 pacyeTHBIX 3aJay [0
YPaBHEHUSIM pEaKIUh C Yy4acTUEM
OpPraHn4CCKUX BECIICCTB.
IIpomeskyTOouHasl aTTECTALMS:
HuddepennmpoBannbiii 3aueT
4.3 OK 01 Unentnduxanms Hccnenosars kauecTBeHHbIE | Tekymmii KOHTPOJIb:
OK 02 OpraHUYECKUX BEILECTB, |pEAKUUU OPraHUYECKHUX 1.IIpakTHKO-OPUEHTUPOBAHHBIE
OK 04 HUX 3HaUCHUE U COCIMHEHUN OTIEIbHBIX 3aJIaHUs 110 COCTABJICHUIO
MpUMEHEHHUE B OBITOBOW U |KJIacCOB XUMHUYECKUX PeaKIuil ¢ yuacTueM
MIPOM3BOJCTBEHHOMN OpPTraHUYECKHUX BEILIECTB, B T.U.
JeSITeIbHOCTH YeJIOBEeKa UCIOIb3yEMBIX I UX
uACHTU(UKALIUY B OBITY U
HPOMBIIIIIEHHOCTH.
IIpoMe:kyTOUHAs aTTECTALUS:
JuddepeHnnpoBaHHbIN 3a4€T
5 Paspes 5. Kunernyeckue |Xapakrepu3oBaTh
U TEPMOAMHAMHUYECKHE |BJIHMSHHE Pa3JMIHbIX
3aKOHOMEPHOCTH (haxTopoB Ha paBHOBecHe
NPOTEKAHUSA U CKOPOCTHh XUMHYECKHX
XHMHYECKHX peaKknui peaxknui
5 OK 01 CKOpOCTh XUMHUYECKHX XapakTtepr3oBaTh BiusHue | Tekymmii KOHTPOJIb:
OK 02 peakuuii. XUMHUYeECKOe KOHIIEHTpaLuu 1.IlpakTHKO-OPHUEHTUPOBAHHBIC
paBHOBEcHE pearupyronmx BemecTB 1 TEOPETUUECKUE 3aJaHNs Ha
TEMIIepaTypsl Ha CKOPOCTh  |aHaANU3 (PaKTOPOB, BIUSIONINX Ha
XUMUYECKHUX PeaKkuui M3MEHEHUE CKOPOCTH XUMHUYECKON
XapakTepru30BaTh BIUSHUE |pPEAKIUH.
n3MeHeHUs KoHlleHTpanuu | 2. [IpakTHko-oprueHTHPOBaHHBIE
BEIIECTB, PEAKINH CPEJIbl U |3aJaHus Ha TPUMEHEHHE
TeMnepartypsl Ha cMmelenne |(npunuuna Jle-lllarense qns
XUMHYECKOTO PAaBHOBECHS  [HAXOXKIEHHS HaIlPaBIICHUS
CMEIIEHNS] PAaBHOBECHS
XUMHUYECKOHN peakui 1 aHaJIu3
(hakTOpOB, BIUSIOIINX Ha
CMEIIEHNE XUMUIECKOTO
paBHOBECHS
IIpome:xxyTounasi aTTecTalus:
HuddepennmpoBanHbIii 3a4eT
6 HccaenoBath HCTUHHBIE

Paspes 6. PactBopnl

PAacTBOPLI € 32IaHHBIMU
XapaKTepuCTUKAMU
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Mopnyas/Pa3znen/

THunsl oLeHOYHBIX

Ne OK Pe3yabTat 00yueHnust N
Tema MepOoNnpPHUATHI
6.1 OK 01 [TonsaTHE O pacTBOpax Paznuuate ucTuHHBIE Tekyuuii KOHTPOJIb:
OK 02 pacTBOpPHI 1. 3agaun Ha TPUTOTOBIICHUE

pacTBOpOB.
2. IIpakTHKO-OpHUEHTUPOBAHHBIE
pacueTHbIE 3a7aHus Ha
JMCTIEPCHBIE CHCTEMBI,
HCIIONIb3yeMbIe B OBITOBOM 1
MIPOM3BOICTBEHHOI JIeATENFHOCTH
YeJoBeKa
IIpoMe:kyTOUHAs aTTECTALIUS:
HuddepeHnrpoBaHHBIN 3a4eT

6.2 OK 01 UccnenoBanue cBoiicTB UccnenoBats ¢puzuko- Texymmii KOHTPOJIb:

OK 04 pacTBOpOB XUMHYECKHE CBOICTBA 1.IlpakTUYECKHUE 3a1aHKs MO
HCTHUHHBIX paCTBOPOB MIPUTOTOBJIEHHUIO PACTBOPOB;

HCCIIETIOBAHHIO TUCTIEPCHBIX
CHCTEM.
IIpomexxyToUuHast aTTECTAIINS:
JuddepeHunpoBaHHBIN 3a4eT

n IIpodeccnonaabHO-OpEeHTHPOBAHHOE CO/lep:KaHue (copep:KaHue MPUKJIATHOTO MOIYJIsI)

7 Pazpnen 7. OueHuBATH MOCHEACTBUS |3amMUTA Keiica (C y4eToM

Xumus B ObITY U OBITOBOI N Oyayueil mpodgeccnoHAJIBLHOM
MPOU3BOACTBEHHOM MPOU3BOJACTBEHHOM JesiTeJIbHOCTH)

ACATECJABbHOCTH Y€JI0BEKA

JeATeILHOCTH YeJI0BeKa ¢
MO3UIINI YKOJOrHYeCKOi
0€30ImMacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY U
MPOU3BOJICTBEHHOU
JIeSITEIBHOCTH YelloBeKa

O1eHnBaTh NOCIEACTBHUSA
OBITOBOU U
MIPOU3BOJICTBEHHOM
JIEITEIILHOCTH YEJIOBEKA C
TO3UIINHI DKOJOTHUECKON
Oe3omacHoCcTH

Tekymuii KOHTPOJIb:
1.IIpakTrdeckue 3agaHus IO
9KOJIOTHYECKON 0€30MacHOCTH
[IOCJIEACTBUN OBITOBOU U
MIPOU3BOICTBEHHOU JIEATETHHOCTH
YeNioBeKa, CBSI3aHHas C
niepepaboTKO BEIIECTB MOUCK U
aHaJIN3 XUMHUYECKO# nH(opMaIuu
U3 Pa3IMYHBIX UCTOUHUKOB
(HayuHas ¥ yueOHO-Hay4YHast
JTUTEepaTypa, CPeACTBA MaCCOBOM
uHpopMaIuu, ceTh MIHTepHET U
Ipyrue).

2. Keiicol (¢ yuerom Oynmymieit
npohecCUOHANTBHON
JIEATeTLHOCTH) HA aHAIA3
UHPOPMAITUH O
NPOU3BOACTBEHHOH IESATENBHOCTH
YenoBeKa, CBI3aHHOU C
nepepaboTKOM U NOJIyYCHHEM
BEILIECTB, a TAKXKE C
9KOJIOTHUECKON 0€301MacHOCTHIO
IIpomexyTouHasi aTTECTAIUS:
JuddepernunpoBanHbIii 3a4€T
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