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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O IMPEJIMETA
«XHUMMUS»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamMma ydeOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccruonanbHO 00pa30BaTEIHLHON MPOTPAMMEI.

1.2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM POrpaMMbl

VYyeOHblli mnpeaMer «XUMHSD» OTHOCUTCS K MNPOPWIbHBIM YYEOHBIM
npeaMeTam o011eo0pa3zoBaTEIbLHOM MOATOTOBKH.

Ocoboe 3HaueHWe Yy4yeOHBIM MpeaAMEeT HuMeeT Mpu (POPMUPOBAHUU U
Pa3BUTHH OOMIMX U IPO(PECCHOHATBHBIX KOMITETCHIIHIA:

OK O0I. BeiOupate cnocoObl pemeHus 3aaad  IpoQecCHOHATBHON
JESITEIBHOCTH

OK 02. Hcnomb3oBarb COBPEMEHHBIE CpPEACTBA IIOWCKA, aHalW3a W
uHTepHnpeTanuu nHhopMaluu, 1 HHHOPMAITMOHHBIE TEXHOJIOTUU JIJISi BHITOTHEHUS
3a7a4 Mpo(eccnoHaIbHON e TENbHOCTH

OK 03. IlnanupoBaTh U peaqn30BbIBATH COOCTBEHHOE MPOdecCUOHATBLHOE U
JMYHOCTHOE pasBuTHE, PEITPUHUMATETHCKYIO JESITEIbHOCTD B
npodeccuoHabHON cepe, UCMOIb30BaTh 3HAHUS MO MPAaBOBOM U (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HCHHBIX CUTYAIHSX.

OK 04. DddextuBHO B3auMOEHCTBOBaTL M pPabOTaTh B KOJUJIEKTUBE H
KOMaH/ie.

OK  07. CopnelicTBOBaTh ~ COXPAHEHUIO  OKPYXKAIOLIEW  Cpelbl,
pecypcocOepexeHno, TPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMaTa, MPUHIUIIBI
OEpEeXKIIMBOTO  MPOU3BOACTBA, H(P(HEKTUBHO ACHCTBOBaTH B UYPE3BBIUAMHBIX
CUTYyaIUsIX.

[IK 1.7. BbimonHaTh MeponpuaTHs Mo o0e33apakMBaHUIO0 TOMEIICHUNH U
(MIIK) TEPPUTOPUH.

1.3. TpeOoBaHus K pe3yJbTaTaM 0CBOEHUsI Y4eOHOI0 peaMeTa

PabGouass mporpamma ydeOHOro mpeaMera pa3zpadoTaHa B COOTBETCTBUU C
dI'OC COO, na ocHoBe TpeboBanuii PenepanbHON 00pa3z0BaTENBLHON MPOTPAMMBI
CpeaHero oo1iero oopa3oBaHusl.

B pamkax ocBoeHHs comepkaHHS yd4eOHOTO TpenMera «XuMUsmy,
o0ecrnieunBaeTcs JOCTHKEHHE 00YyUaIOIMMUCS CIEAYIOINX Pe3yIbTaTOB:



JINYHOCTHBIX

B yactu - OCO3HaHUS OOYYaIOUIMMHCS CBOUX KOHCTHTYIIMOHHBIX NpaB M

rpa’kKIaHCKOI0 00513aHHOCTEH, yBaXKCHUS K 3aKOHY U NIPaBOIOPAAKY;

BOCIIMTAHHUSA - INPEACTaBICHUS O COLMAIBHBIX HOpPMAax W  IIpaBUiIax
MEXJINYHOCTHBIX OTHOILEHUH B KOJUIEKTUBE;
- TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTU IIPH
CO3JlaHMM  y4eOHBIX  IPOEKTOB,  peIIeHHMH  y4eOHBIX U
[I03HABATEJIbHBIX 33144, BHIITOJTHEHUN XUMUYECKUX dKCIIEPUMEHTOB;
- CIIOCOOHOCTHM IOHHMMaTb M IPUHHUMAaThb MOTHBBI, HAMEPEHU,
JOTUKY M apryMEHThl JPYIHX IIPH aHAJIU3€ Pa3JIMYHBIX BHUIOB
y4eOHOI IesITeIbHOCTH;

B yactu - LEHHOCTHOTO OTHOLICHHWS K HCTOPUYECKOMY M HAay4HOMY

NATPHOTHYECKOI'0 HACJIEIUI0 OTEUYECTBEHHON XUMMUH;

BOCIIMTAHHUSA - YBaXEHHS K IMPOIECcCYy TBOpPYECTBA B 0OJACTH TEOpUU U

MPAKTUYECKOT0 MPUIJIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JaHHbIE
HayKd €CTh PE3yJIbTaT JUIMTENIbHBIX HAOIIOJIEHNUN, KPOMOTIUBBIX
SKCIEPUMEHTAIbHBIX TMOUCKOB, IMOCTOSHHOIO TpyJa Y4Y€HBIX H
MPAaKTUKOB;

- UHTEepeca U I[I03HABATEJIbHBIX MOTHMBOB B IIOJIYYEHUU U
MOCTIeIyIONEeM aHainu3e MH(OOPMAIMH O MEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOU OT€YECTBEHHON XHMUM;

B yacTu 1yxoBHO-

- HpaBCTBCHHOI'O CO3HAHUA, 3TUICCKOI'0 ITIOBCACHUA,

HPABCTBEHHOTO - CIIOCOOHOCTH OLIGHUBATh CUTYyalluH, CBA3aHHbIE C XMMHUYECKHUMHU
BOCIIMTAHUS SBIICHUSIMH, U TIPUHAMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSCH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
- TOTOBHOCTH OILI€CHUBATh CBOE MOBEACHHUEC W TIIOCTYIIKH CBOUX
TOBapHILEH C MO3MLUUI HPABCTBEHHBIX W MPAaBOBBIX HOPM M C
y4E€TOM OCO3HAHUs MOCJIEACTBUI OCTYIIKOB;
B yacTn - IOHUMAaHMS LIEHHOCTEH 3/10poBOT0 M Oe30macHOro oOpasza >KHU3HH,
¢pusnyeckoro HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
BOCIIMTAHUS (bU3NIECKOMY U IICUXHYECKOMY 3/I0POBBIO;

- coOmroieHust mpaBuil 0e30MacHOro OOpalleHHs ¢ BEIIeCTBaMH B
OBITY, TOBCETHEBHOM JKU3HHU, B TPYAOBOH JESITEIHHOCTH;

- TIOHMMaHWsI  [EHHOCTH  TpPaBWI  WHAWBUAYAIBHOTO U
KOJJICKTUBHOIO  0€30IacCHOrO  TOBEIEHUS B CUTYyalusX,
YTPOKAIOIINX 37J0POBBIO U JKU3HU JIFOIEH;

- OCO3HaHUS TMOCIEACTBUH M HENpPUSATHS BPEAHBIX MPUBBIUEK
(ynotpebiieHus aJIKoroJisi, HAPKOTUKOB, KypeHUs);

B yacru Tpyaosoro
BOCIIUTAHHUSA

- KOMMYHHUKATHBHON KOMIIETEHTHOCTH B
UCCIIEIOBATENIbCKOW  JIEITENbHOCTH,  OOIIECTBEHHO
TBOPYECKOH M APYTUX BUAAX JIESTSIHHOCTH,

- YCTAaHOBKM Ha aKTHBHOE Y4acTHE B PEIICHUH MPAKTHUYECKUX 33734
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJbI);

- UHTepeca K MPAaKTUYECKOMY M3Y4YEHHI0 Mpo(eccuil pa3iIundyHOro
poa, B TOM YHCIie HA OCHOBE TIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110
XHMUH;

- YBOXEHUS K TpyAy, JIOISIM TpyAa W pe3yjibTaraM TPYyJOBOMH
NesITeNbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY  WHIMBHIyaTbHOMN
TpaeKTOpUU oOpa3oBaHusi, Oyaymied npodeccun W peaau3aluu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB € YY€TOM JIMYHOCTHBIX

yuebHo-
MOJIC3HOM,




WHTEPECOB, CIOCOOHOCTEM K XWMHH, WHTEPECOB M TOTPEOHOCTEM
00111eCTBA;

B yactn
IKOJIOTHYECKOT0
BOCIIMTAHUA

- DKOJIOTUYECKU 11eJ1eCOO0Pa3HOro OTHOUIEHUS K MpHUpPOJE Kak
HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3eMIIE;

- IOHUMaHMs TJ00AJIBHOIO XapakTepa 3KOJOIMUYECKHX MpoOIieM,
BIIMAHUS DKOHOMHYECKUX IIPOLIECCOB HA COCTOSHHUE IPUPOAHOU H
COLIMAJIbHOW CPEJIBI;

- OCO3HAHM HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KEHUH XUMHU
JUI PEILIEHUS] BOIIPOCOB PAllMOHAIBHOIO IPUPOAOIIOIB30BaHUS;

- aKTUBHOIO  HENpUATUSA  JCHUCTBUM, IPUHOCAIIMX  BpEX
OKpYXKaloIllled IPUPOJHOM cpene, YMEHHs IPOrHO3MpPOBATh
HeOIaronpusITHbIE JKOJIOTUYECKHE IIOCJICICTBUS
IIPEANPUHUMAEMBIX JEHCTBUH U NIPENOTBPAILATh UX;

- HAJIM4YHs PA3BUTOIO 3KOJOTMYECKOr0 MBIIIJIEHUS, KOJIOTHYECKON
KYJIbTYpPBI, OIIBITA JIEATEIbHOCTU KOJOTMYECKOW HaIpaBiICHHOCTH,
YMEHUS PYKOBOACTBOBAThCSA UMH B ITI03HABATEJILHOM,
KOMMYHUKAaTUBHOM M  COLUMAJIbHOM IpakTHKE, CIIOCOOHOCTU
Y YMEHHSI aKTUBHO MTPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH

B yacTu neHnocTn
HAYYHOI'0 MO3HAHUSA

- MHPOBO33pPEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKu
1 OOIIECTBEHHON PAKTHUKHY;

- MIOHUMaHUS CTeUM(UKN XUMUHU KaK HayKd, OCO3HAHHUS €€ poiu B
(GhOopMUPOBaHUM PALMOHATLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHHUU
LETIOCTHOTO MIpEICTaBICHUS
00 OKpy’KaroleM MHUpPE KaK O €IWHCTBE MPHUPOABI U YEIIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHHH MpoliieM
COXPAaHEHHUs IPUPOJHOTO PABHOBECUS;

- yOe)KIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUHU JJISi COBPEMEHHOMU
UMBWIA3AIUU:

B €€ TyMaHUCTHYECKOM HAIPaBICHHOCTM W BaXHOW pOJIU B
CO3MaHUM HOBOM 0a3bl MaTepUAIbHON KyIbTYphl, B pEIICHUH
IJI00aNbHBIX MpOOJeM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPDbEBOM,  DHEPrE€TUYECKOW, MHUIIEBOM M DKOJOTHMYECKOMU
0€30MacHOCTH, B pPa3BUTUU MEIUIMHBI, OOECIEYEHUH YCIOBHM
YCIIEIIHOTO TPpyJa M 3KOJOIMYECKHM KOM(OPTHOW U3HU KaKJOTro
yjieHa oOIIeCTBa;

- ©CTECTBEHHO-HAYy4YHOW TIpPaMOTHOCTH: TIOHUMAaHHUS CYILIHOCTH
METOJIOB TO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAaHUS JJI aHajau3a U
OOBSICHEHUS SBJIEHUN OKPYXKAIOIIEro MUpa U MPOUCXOAIINX B HEM
W3MEHEHHH, YMEHHUs J1eNaTh 0O0CHOBAaHHBIE 3aKIIIOYEHUS] Ha OCHOBE
Hay4yHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LEJbI0 TOTY4YEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BATh XUMUYECKHE 3HAHUS
JUISL pEeIIeHUs TPOOJIeM B PealibHBIX KU3HEHHBIX CUTYAIIHSIX;

- HHTEpeCca K MO3HAHUIO, UCCIIEN0BATENBCKON IEATEIbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpPBIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUN IO
XHUMHU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTAMU;

- HWHTEpeca K OCOOCHHOCTSAM Tpylda B Pa3IUYHBIX cdepax
poheCCUOHATTLHON IESTEIIHOCTH.




MeTal’[pe)IMeTHbIX

1. YHuBepcajbHble YueOHbIE O3HABATEIbHbIE 1eHCTBHS

Ba3oBble
JOrnYecKue
NeHCTBHUA

- CaMOCTOSATEIHHO (OPMYITUPOBATH U AKTYaIH3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OMpENENATh LeNU JIeATebHOCTH, 3a/1aBasi apaMeTpbl U KpUTEPUHU
UX JOCTH)KEHMS, COOTHOCUTb pE€3YyJbTaTbl JAESATEIBHOCTH C
MOCTaBJICHHBIMU 1IEJISIMU;

- UCHOJIB30BaTh IPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMYECKOTO
MBIIUICHUS: BBIICNATH  XapaKTepHblE NPU3HAKU TOHIATHH U
YCTaHaBIMBATh MX B3aWMOCBSA3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIUE
TOHSITHS JJTsl OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SIBJICHHIA,

- BBIOMpATh OCHOBAHMS U KPUTEPUU AJIs KJIACCU(PUKAIIUU BEIIECTB U
XUMHYECKHUX PEaKIUi;

- YCTaHaBIMBaTh  [PUYUMHHO-CIEICTBEHHBIE  CBSI3U  MEXIY
M3y4aeMbIMH SIBJICHUSIMU,

- CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHIYKTHUBHBIC, NE€TyKTHBHbIC,
M0 AaHaJOTHH), BBISABJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUs] B
paccMaTpuUBaeMbIX  SABICHUSAX, (OPMYITUPOBATH  BBIBOABI U
3aKITIOYCHUS;

- NPUMEHATh B MPOLECCE ITO3HAHMS UCIOJIb3yeMble B XHMHHU
CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, MPeoOPa3OBhIBATE MOJICIIbHbBIC
NpEJICTaBICHUs] — XUMHUYECKMIl 3HaK (CHMBOJ) OJEMEHTa,
XuMudeckas (GopMylia, YpaBHCHHE XHUMHUYCCKOW pEaKkIuh —
IpU pEHIeHUH Y4eOHBIX MO3HABATENIbHBIX U MPAKTHYECKHX 3aj1ad,
MPUMEHATh Ha3BAaHHBIC MOJICJIbHBIC MPEACTABJICHUS ISl BBISBICHUS
XapaKTEPHBIX NPU3HAKOB M3YyYaeMbIX BEUIECTB U XUMHUYECKUX
peaKkui.

Ba3oBnble
HCCJIe10BaATEeILCKHE
HeHCTBHUA

- BJAJE€Th OCHOBAMHM METOJIOB HAy4YHOrO TO3HAHUS BEIIECTB M
XAMHYECKHUX PEaKIUi;

- ¢dopMynupoBaTh IeNd M 3aJa4d HCCIEIOBaHUS, HCIOIB30BaTh
MOCTaBJICHHBIE U CAMOCTOSITEIBHO C(OPMYIHPOBAHHBIE BOIMPOCHI B
KauecTBe HMHCTPYMEHTA IO3HAHUS W OCHOBBI Al (POPMUPOBAHUS
TUTIOTE3HI 10 MTPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

- BJaJeTh HaBBIKAMH CAMOCTOSITENILHOTO IUJIAaHHUPOBAaHUS U
MPOBEJCHUS YYCHMUECKUX OKCIEPUMEHTOB, COBEPIIECHCTBOBATH
yMeHHsl HaOmoJaTh 3a XOJOM TMpoIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €T0 Pe3ysbTar, (OPMYIHPOBATH OOOOIICHHUS U
BBIBOJIbl OTHOCUTEIBHO JIOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEIOBAHUSA,
COCTaBJISITH 00OCHOBAHHBIN OTUYET O MPOJIETIAHHON padoTe;

- IpUOOpETATh OMBIT YYCHUYECKON UCCIEe0BATENbCKON U MMPOSKTHOMN
NEATeTLHOCTH, TPOSBIATH  CIMOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a/ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJIOB TIO3HAHUSI.

Pabora ¢
uHopmanmnen

- OpPHUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX WH(GOpMAIIUU
(HayJHO-TIONyJIIpHAs. ~ JIUTepaTypa XHMHYECKOTO  COJEpIKaHUS,
CIpaBOYHBIE TMOCOOUsS, pecypchl VIHTepHETa), aHaIM3UpPOBATH
WHGOPMAIIMIO  Pa3IMYHBIX  BHJIOB W (GOpPM  TIpEICTaBIICHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

- (opmymupoBaTh 3ampOCHl M MPUMEHATH PA3JUYHBIC METOIBI MPU
noricke u 0Tbope WH(pOpMAIMK, HEOOXOAMMOHN NIl BBINOJHEHUS




y4eOHBIX 3a71a4y ONPEIeIEHHOTO THIIA;

- mpuoOperaTh  ONBIT  WCMIOJB30BAaHUS  HMH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA U Pa3IMYHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO (OPMY IMPEICTABICHUS
uHpopmanuu (cxembl, TpaduKH, AUArpaMMBbl, TaOJIUIbI, PUCYHKH U

Apyrue);

- MCIIOJIb30BaTh HAYYHbIM S3bIK B KaueCTBE CPEACTBa MpH pabore ¢
XUMUYECKON uHpopmanueit: [PUMEHATD MEXIIPEIMETHBIC
(pusmueckue u MaTeMaTUYECKHE) 3HAKU

¥ CUMBOJIBI, (hOpMYJIbI, a0OpEeBUATYpPbI, HOMEHKIIATYDY;
- UCMOJ/Ib30BaTb 3HAKOBO-CUMBOIMYECKME CPEACTBA HATNAAHOCTY

2. YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

- 3agaBaThb BONPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl B XOJe JHajora
W/WIN TUCKYCCHH, BBICKA3bIBaTh WAEH, (OPMYIUPOBATH CBOU IMPEIJIOKECHUS OTHOCUTEIHHO
BBITTOJIHEHUS TIPEIOKESHHON 33/1a4u;

- BBICTYNATh C Npe3eHTAIell pe3yIbTaToB IMO3HABATEILHON NEATEILHOCTH, IMOJyYCHHBIX
CaMOCTOSITETbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBIOJHEHUH XHWMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOTHI MO HCCICJOBAHHIO CBOWCTB M3YyYaeMBIX BEIICCTB,
peauzanuu yueOHOro IIPOEKTA, U dbopmynHupoBaTh BBIBO/IbI
[0 pe3yiabTaTaM IPOBEAECHHBIX MCCIEAOBAaHUN ITyTEM COTJIACOBAHUS IO3UIMH B XOJE
00CYXKIIeHHUSI 1 0OOMEHA MHEHUSIMU.

3. YHuBepcaJibHbIE peryJasiTUBHbIE 1eiCTBUS

- CaMOCTOATEIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATENBbHYIO JAESITEIbHOCTD,
onpenensas e€ 1eau U 3aJ1a4i, KOHTPOJIHUPOBATh M IO MEpPe HEOOXOIUMOCTH KOPPEKTUPOBATh
IIpeAJIaraeMblil aIrOpUTM JNENCTBUAN pu BBIIIOJIHEHUU y4EOHBIX
U HCCIENOBaTENbCKUX 3aJa4, BbIOMpaTh HauOonee 3(PPEeKTUBHBIN COCOO WX pEIIeHUS C
YYETOM TMOTYICHHSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUYCCKUX PEAKITUX;

- OCYIIECTBJIATH CAMOKOHTPOIIb ACSITEILHOCTA HAa OCHOBE CaMOaHAlIN3a U CAMOOIEHKH.

ITpeameTHbIX

IIpeomemnvie pezynomamol oceoenus Kypca « Opeanudeckas Xumusiy ompaxicarom.

- c(OPMHPOBAHHOCTh MPEACTABICHUI: O MECTe U 3HAYCHUM OPTaHUYECKOM XMMUU B CHCTEME
€CTECTBEHHbIX HAayK M €€ poiM B OOECHEYEeHHWH YCTOMYMBOTO pa3BUTHUS YEIOBEYECTBA: B
peleHry MpodsieM SKOJOTHYECKOM, SHEpreTHYeckoil M MHIEeBOW Oe30MacHOCTH, CO3AaHUU
HOBBIX MAaT€pHaJIOB, HOBBIX MCTOYHHMKOB JHEPrud, B OOECHEYEHHUU PalHUOHAIBHOTO
IIPUPOJIOTIONB30BaHNSA, B (POPMUPOBAHUN MHPOBO33PEHUS U OOIIEeH KyJIbTyphl YelIOBEKa, a
TaK)Xe IKOJIOTUYECKH 0OOCHOBAHHOCTH OTHOIIEHUS K CBOEMY 3/I0POBbIO U MIPUPOJHOM CpeIe;

- BIIQJCHME CUCTEMOM XMMHMYECKHMX 3HAHUI, KOTOpas BKIIOUYAET:  OCHOBOIIOJIAraroliye
MOHATHS — XUMHUYECKHUH 3JIEMEHT, aTOM, SAPO U 3JIEKTPOHHAs 000JI0UKa, aTOMHbIE OpOUTAaIH,
OCHOBHOE M BO30Y>KJIECHHOE COCTOSIHMSI aToMma, TMOpHUIM3alMs aTOMHBIX OpOMTanel, MOH,
MOJIEKYJa, BaJIEHTHOCTh, 3JIEKTPOOTPHUIIATEIBLHOCTh, CTENIEHb OKUCIEHHS, XUMUYeCcKasi CBA3b,
MOJIb, MOJISIDHAsE Macca, MOJIAPHBIA 00beM, YriepoaHblii CKeneT, (PyHKIMOHAJIbHAs TpyIa,
paauKai, CTPYKTypHbIe (HOpPMYIbI, U30MEpHUsl, U30MEPhI, TOMOJOTUYECKUN PpsJl, TOMOJIOTH,
OpPraHMYECKHUE COEAUHEHMS, MOHOMED, IOJUMEP, CTPYKTYpHOE 3BEHO; TEOPUH, 3aKOHBI,
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHMH, MUPOBO33pEHUYECKHE 3HAHMS, JIeKallhe B
OCHOBE IIOHMMaHUS TNPUYMHHOCTH M CHCTEMHOCTH XMMMUYECKHUX peakUui, O B3aUMHOM
BJIUSTHUM aTOMOB M TPYII aTOMOB B MOJIEKYyJax; (PaKkTOJOTHYECKHE CBEIEHHUS O CBOWCTBAX,
COCTaBe, MOJYYeHUH M Oe30MacHOM HCIIOJIb30BAHUU BaKHEHIIMX OPraHMYECKUX BEIIECTB B
OBITY M MPAKTHUYECKON NEATEIBHOCTH YeNOBEKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMHYECKOTO
IIPOU3BOJICTBA;

-c)OPMUPOBAHHOCTh YMEHUM: BBIABISATH XapaKTepHbIe MPU3HAKU MOHITHI, YCTAaHABJIMBATH MX
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B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIONIUE MMOHATHUS MPU OMKMCAHUHU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COCUHEHUN;

-cOPMHUPOBAHHOCTh YMEHHUMW: HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTaBIICHUS
(opMysT OpraHMYECKUX BEIIECTB; COCTABIATh YPaBHEHHUS XUMHUECKUX PEAKIMA U paCKPhIBATh
UX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHM, peaKkiiii HOHHOTO 0OMEHa;

- c(OPMHUPOBAHHOCTb YMEHUIl: YCTaHABJIMBATH NMPUHAJICKHOCTh W3YUYEHHBIX OPraHUYECKUX
BEUIECTB [0 HUX COCTaBYy M CTPOCHHUIO K ONpeAeNEHHOMY KJIacCy COEIMHEHUH, NaBaTh UM
Ha3BaHUA [0 CUCTEMATHYECKONM HOMEHKJAType W NPHUBOAUTH TPUBHUAJIbHBIC HA3BaHUS MJis
OTJICNIbHBIX MPEICTABUTENCH OpraHNUYEeCKUX BEIIECTB;

- cOpMHUPOBAHHOCTH YMEHHS OINPEACTATh BUJ XHUMHUYECKOH CBSI3M B OPraHHYECKUX
COETUHEHUSIX;

- chOPMUPOBAHHOCTh YMEHHS TPHUMEHSATH TIOJOXKEHHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BeniectB A. M. bytnepoBa A o0bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHMS;

- chopMHpPOBAaHHOCTh YMEHHH XapaKTepuU30BaTh COCTaB, CTPOCHHE, CBOMCTBA THIUYHBIX
MIPEICTaBUTENEH KJIACCOB OPraHUYECKHUX BELIECTB; WIUIIOCTPUPOBATH I'€HETUYECKYIO CBS3b
MEXIYy HUMH ypaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHil C HCIOIb30BAHHEM
CTPYKTYPHBIX (OPMYII;

- c(hOpMHUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX MpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTU OPraHUYECKHX COEAMHEHHWH OT KpaTHOCTU M THIa
KOBaJICHTHOM CBSI3M, B3AMMHOT'O BJIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJaX;

- C(OPMHUPOBAHHOCTh YMEHHUS XapaKT€pU30BaTh HCTOYHUKU YIJIIEBOJOPOAHOIO ChIPbS,
CHOCOOBI ero nepepadoTKH U MPaKTUIECKOe MPUMEHEHNE IPOAYKTOB epepaboTKu;

- c(OpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUHW O ECTECTBEHHO-HAYYHBIX METOJaX M
YMEHHUSI TPHUMEHSTh OTH 3HAaHUA, CHOPMUPOBAHHOCTb YMEHHS MPUMEHSITh OCHOBHBIE
olepaly MbICIUTEIbHOW NEATENbHOCTH [JIsi M3YyYEHUs CBOICTB BEIIECTB U XHMHUYECKUX
peakuuii;

- cOpPMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C TIOHSATHUSMU U
NPEJCTaBICHUSAMU JAPYIUX eCTECTBEHHO-HAYYHBIX IPEAMETOB [uIs 0Oojee OCO3HAHHOTO
MMOHUMAaHHUSI CYITHOCTU MaTE€pHaIbHOTO €MHCTBA MUPA; UCHOIb30BaTh CUCTEMHBIE 3HAHUS I10
OpraHMYECKOM XUMHUHM Ui OOBSCHEHUS M TPOTHOZUPOBAHHS SBIEHUM, HWMEIOLINX
€CTECTBEHHO-HAYUYHYIO IPUPOAY;

- copMHpPOBAHHOCTH yMEHHWI: TMPOBOJUTH pacdy€Thl MO XHUMHUYECKUM (opMmynaMm U
YpaBHEHUSAM  XUMHUYECKUX  pEaKIMil ¢  HUCMOJb30BaHUEM  (U3UYECKUX  BEJIMYUH,
XapaKTEePU3YIOUIMX BEIIECTBA € KOJIMYECTBEHHOM CTOPOHBI: pacy€Tbl IO HAXOXKICHUIO
XUMHUYECKON (hOpMyJIbl BEIIECTBA 110 U3BECTHBIM MACCOBBIM JIOJIIM XMMHYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

- c()OpMUPOBAHHOCTh YMEHHUI: MPOrHO3UPOBATh, AHAU3UPOBATh U OLEHUBATh C MO3UIUEH
HKOJIOTUYECKOM 0e30MacHOCTH MOCIEACTBHS OBITOBOM M NMPOU3BOACTBEHHOU NEATENTbHOCTH
YEJIOBEeKa, CBS3aHHOW ¢ TMepepabOoTKOW BEMIECTB; HMCIOIB30BAaTh IMOJYYCHHBIC 3HAHUS IS
MIPUHSTHSI TPAMOTHBIX PEIICHUI TPOOJIEM B CUTYAIIUSX, CBI3aHHBIX C XUMUEH;

- c(OpMUPOBAHHOCTh YMEHHUW: CAMOCTOSATEIbHO IUIAHUPOBATH M MPOBOJUTH XUMHYECKHM
HKCHEPUMEHT ¢ CcOOJIoIeHHeM TMpaBwil 0Oe30macHoro oOpalleHus ¢ BellecTBaMU U
abopaTOpHBIM 000pyAOBaHUEM, (OPMYIUPOBATh I1€b HCCIICIOBAHMS, MPEACTABIATH B
paznuuHOM  (opme pe3ydabTaThl  OKCIEPUMEHTa, AaHAIW3UpPOBaTh MW  OLEHUBATh HX
JIOCTOBEPHOCTb;

- c(hOpMHPOBAHHOCTb YMEHHI: COOMIONATh MpaBHia 3KOJOTUYECKU IIeJIeCO00Pa3HOTro
MOBECHUS B OBITY M TPYIOBOM MEATEIBHOCTH B IEJIIX COXPAaHEHHUS CBOETO 370POBbs,
OKpY’Kalolllell NPUPOJHOM Cpelapl M JOCTHXKEHHUS €€ YCTOMUMBOIO pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHUYHOIO JEHCTBUS HA >KMBBIE OPraHU3MbBI ONPENENEHHBIX OPraHUYECKUX
BelecTB, MoHMMasi cMbica nokaszarens [1JIK; ananuzupoBarth 11€1€co000pa3HOCTh MPUMEHEHHUS
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OpPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOILIEHUS PUCK-
110J1b33;

- c(hOpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IEJICHANPABICHHbBIN IMOUCK XHWMHUYECKOM
uHbOpMAlMM B PA3JIUYHBIX HCTOYHUKAX, KPUTHUUECKH AaHAJIM3UPOBATH XHUMUYECKYIO
uHpopmMalnio, epepadaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUHU C MTOCTABICHHOMN Yy4eOHOM
3aga4ei.

Ilpeomemnvle  pesynomamuvl  oceoenus kKypca «Ob6was u HeopeaHuueckas Xumusiy
ompaoicarom:

- cOpPMHUPOBAHHOCTH MPEJICTABICHUI: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MO3HABATEIbHOCTH SIBJICHUU npupoabl; MCECTC U 3HAYCHHUU XUMHUH B CUCTCMC CCTCCTBCHHBIX
HayK U e€ posiu B 00ECIIeUeHNH YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM IKOJIOTUYECKOM
u HPIIJ.IGBOFI 6630HaCHOCTI/I, B pPas3sBUTUU MCOWLUHLBI, CO3AAaHWH HOBBIX MATCPUAJIOB, HOBBIX
HUCTOYHUKOB HHEPruM, B OO0ECIEUEHUH PALUOHAIBHOTO MPUPOJOINONb30BAHUS, B
(hOpMHUPOBAaHUH MHPOBO33PEHUS MU OOIICH KYyJbTYyphl YEJIOBEKA, a TAaKKE IKOJOTHYCCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

-c(hopMHPOBAHHOCTh BJIAJICHUS CUCTEMOM XWUMHUYECKHX 3HAHHWHA, KOTOpas BKIIOYACT:
OCHOBOIOJIAraolue MOHATUS — XUMHYECKHM AJIEMEHT, aToM, SJIpO, U30TOIbI, AJIEKTPOHHAS
00oJiouka aToMa, OpOUTAIIM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aroMma, THOPHIA3AIHS
aTOMHBIX oOpOWTaneil, WOH, MOJIEKYJla, BaJCHTHOCTb, J3JEKTPOOTPHUIATENLHOCTh, CTEICHb
OKHCJICHHA, XUMHUYCCKAsA CBA3b, KPUCTAJUIMYCCKAA PCHICTKA, XUMHUUYCCKasA pCakuud, pacTBop,
ANEKTPOJIUTHI, HEIJIEKTPOIHUTHI, AIEKTPOIUTUYECKAs] AUCCOLMAIUS, CTENEHb IUCCOIUAINS,
BOJOPOJHBINA ITOKa3aTelb, OKHCIUTEb, BOCCTAHOBHTEb, TEIUIOBOW 3()()EKT XUMHUYCCKOM
peaKkiuu, CKOPOCTbh XMMHUYECKOW peakluu, XHMHUYECKOE€ PABHOBECHE, TEOPHH M 3aKOHBI,
3aKOHOMCPHOCTH, CUMBOJIMYECKUI S3BIK XVUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUMA, JICKAIIHUEC B
OCHOBE MOHHMMAHHS MPUYMHHOCTH M CHCTEMHOCTH XWUMHUYECKUX SIBICHUN; COBPEMEHHBIC
MPEACTaBICHUSI O CTPOCHHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HaJMOJICKYJIIPHOM YPOBHSIX; HPEACTABICHHUS O MEXaHU3MaX XHUMHUUYECKHX peaKIui,
TEPMOAUHAMHUYCCKUX W KHHCTUUYCCKHUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XHUMHYCCKOM
pPaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTeMaX; (DaKTOJIOTHUYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30MaCHOM UCIOJIb30BAHWN BAKHEHIIIMX HEOPTaHUUECKUX BEIIECTB B
OBITY M MPAKTHUYECKON NEATENIHHOCTH YelOBEKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOU3BOJICTBA;

-c)OpMHUPOBAHHOCTb YMEHHII: BBISBISITh XapaKTepHbIC MPU3HAKH MOHATUH, YCTaHABIMBATh HX
B3aMMOCBA3b, HCIIO0JB30BATh COOTBCTCTBYIOIIUC IMOHATHA HPH OIMMCAHUHW HEOPTraHHUYCCKUX
BEILIECTB U UX IPEBPAILCHU;

- Cq)OpMHPOBaHHOCTB YMCHUA HCIOJb30BATh XHUMHWYCCKYIO CHMBOJIUKY JId COCTAaBJICHUSA
(dbopMyI BelIecTB U ypaBHEHUH XMMUYECKUX PEaKIIMi; CHCTEMaTHUYeCKYyl0 HOMEHKIATypy U
TPUBHUAJIBHBIC HA3BAHUA OTACIBHBIX BCIICCTB,

- cOpPMUPOBAHHOCTh YMEHHsI OMPEACISATh BAIEHTHOCTh M CTETICHb OKUCIICHUS XUMHUYECKUX
JJIEMEHTOB B COCAMHCHUSX, BH] XUMHAYECKOMI CBsA3U, THII KpHCTaHHquCKOﬁ peIHéTKI/I
KOHKPETHOT'O BEIIECTBA;

- chOpMHUPOBAHHOCTh YMEHHsI OOBSACHITH 3aBUCUMOCTH CBOWCTB BEHIECTB OT BHJIA
XUMHYECKOHN CBSI3U M TUMNA KPUCTALTUYECKON PErETKU, OOMEHHBIN U JTOHOPHO-AaKIENTOPHBIN
MEXAaHU3MBbI 06pa3013aH1/151 KOBaJICHTHOU CBA3H,

- chOpMUPOBAHHOCTh YMEHHMIA: KIACCH(PHUIIMPOBATH: HEOPTAHMUECKUE BEIIECTBA MO COCTAaBY;
XUMHYCCKUEC PCAKIUH IO Pa3IMYHBIM IpHU3HAKaM; CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAHUA U
KpUTEPUHU I KIIacCCU(PUKALUY U3Y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

- ¢(hOpMUPOBAHHOCTh YMEHHS PaCKPBhIBaTh CMBICH Tieproandeckoro 3akona /.M. Menneneena
U JEMOHCTPHPOBATh €ro CHCTEMAaTHU3UPYIOIIYIO, OOBSCHUTEIBHYI0O U MPOTHOCTHYECKYIO
bynximu;

- c(OPMUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh JJCKTPOHHOE CTPOCHHE AaTOMOB M HOHOB




xumudeckux sneMeHToB |-1IV mepuomor Ilepuommueckoit cucremsl .M. Menneneena,
OOBSICHSITH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX JJIEMEHTOB U UX COCIUHCHHIA
no mnepuomaM u rpynmnam llepuoamyeckoir cuctembl .M. MenneneeBa, BajJ€HTHBIE
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JIOYUEK;

- c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh OOIIME XHMHUYECKHE CBOMCTBA BEILECTB
pa3IMYHBIX  KJIACCOB; IMOJATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3U  MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C IOMOIIBI YPAaBHEHHUH COOTBETCTBYIOIIMX XHWMHUYECKHUX
peakuuii;

- c(OPMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CYIIHOCTb: OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii; peakuii HOHHO-0 0OMEHa; PeaKIuil THAPOIIH3a; PeaKINii KOMIUIEKCOOOpa30BaHUs;

- c(hOpMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUUECKUX PEaKIHi
C YYETOM HX SHEPreTUYECKUX XaPAKTEPUCTHK, XapaKTep U3MEHEHHS! CKOPOCTH XHMHUYECKOU
peakuuu B 3aBUCUMOCTH OT pa3IUYHbIX (DAKTOPOB, XapakTep CMEIIEHUS XUMHUYECKOTO
paBHOBECHS MOJ1 BIUSHUEM BHEIIHUX BO3JCHCTBUN;

- chopMHPOBAHHOCTh YMEHHs XapaKTEPHU30BaTh XMMHUYECKHE PEaKIUU, JIeXkKallie B OCHOBE
MPOMBIIIJICHHOTO TIOJIYYeHHS] CEpPHOM KHCIOTHI, aMMHaKa, OOIHWe Hay4YHBIC MPUHIIUIIBI
XUMHUYECKHUX MPOU3BOJICTB; IEI€CO00Pa3HOCTh MPUMEHEHHS] HEOPTaHWYEeCKUX BEIIEeCTB B
MIPOMBIIIJICHHOCTH ¥ B OBITY C TOYKH 3PCHHSI COOTHOIICHUS PUCK-TIONB3a;

- cOpPMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUN O METOJaX HAYYHOTO MO3HAHHS SBICHHM
MIPUPOJIbI, MCIOJB3yeMbIX B €CTECTBEHHBIX HayKaX; YMEHHS IMPUMEHATb 3TH 3HAHUS TIPH
HKCIIEPUMEHTAILHOM HCCIIEIOBAaHUM BEIIECTB U JUISI OOBSICHEHHUS XUMHUYECKHX SBIICHUH,
HMMEIOIUX MECTO B NPHUPOJE, MPAKTHYECKON JEATEIIBHOCTU YEJIOBEKAa U B IOBCEIHEBHOM
KU3HU;

- ¢(hOpMHUPOBAHHOCTh YMEHUS BBISBIISATH B3aWMOCBSI3b XMMHUYCCKUX 3HAHHWHA C MOHATHAMH U
MPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Mg 0ojiee OCO3HAaHHOTO
MMOHUMAaHUS MaTepUATILHOTO €ANHCTBA MUPA;

- chOpPMHUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIIOJIB30BAHUEM TMOHSATHH «MaccoBas
JIOJIS BEILIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIEHTpPAIUS», MAacChl BEIIECTBA WIH 00beMa
rasa Mo M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 Y4acTBYIOUIMX B
peakIMy BEHIECTB; TEIUIOBOM A(QeKT peakuuu; 3HAYCHHUS BOJOPOJHOTO IOKa3aTess
pPacTBOpPOB KHCJIOT W MIENOYel C H3BECTHOM CTEMEHBIO TUCCOIMALMU; Macchl (0ObeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIU OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHJE
pacTBopa ¢ ompeaenéHHON MaccoBOi J0Jeil pacTBOPEHHOTO BEIIECTBA WM JIaHO B HM30BITKE
(uMeeT mpUMecH); A0S BBIX0JIa MPOAYKTA PEaKIMK: 00bEMHBIX OTHOIIEHUH T'a30B;

- cOpPMUPOBAHHOCTh YMEHHUU: CAMOCTOSATEIHHO IIAHUPOBATH U TMPOBOJUTH XUMHUYECKHM
OKCIIEPUMEHT C COONIOZICHUEM TpaBWJI OE30MacHOTO OOpallleHHuss C BEIMIECTBAMHU W
nabopaTtopHbIM 00OpymoBaHueM, (GOPMYIUPOBATH I1eJb HCCIEAOBAaHUSA, MPEICTaBIAITh B
pasnmuuHOl  GopMe pe3yabTaThl OJKCIEPUMEHTA, aHAIW3UPOBATh W  OICHUBATH UX
JIOCTOBEPHOCTD;

- c¢(OpMHUPOBAHHOCTh YMEHHI: COOJIIOJAaTh MPaBWIa TOJBb30BAHUS XHMHUYECKOW TMOCYAOU H
1abopaToOpHBIM 000PYIOBAaHUEM, OOPAIICHHSI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMH
M0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB; JKOJIOTHYECKHU IIeJIeCO00pa3HOTro
MOBEACHUS B OBITY M TPYIOBOM JEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 30POBBS,
OKpY>KaloIlllel MPUPOJHON Cpeabl W JOCTHKEHHS €€ YCTOWYMBOIO pPa3BUTHA; OCO3HABATH
OMacHOCTh TOKCUYHOTO JEHCTBUS Ha KUBBIE OPraHU3MBblI ONPEACIEHHBIX HEOPTaHMUECKUX
BEIIECTB, TOHUMAas cMbICT noka3atens IT1JIK;

- c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISTH IEJICHANPABICHHBI TMOUCK XUMHUYECKOU
nHpOpManuid B PaA3TUYHBIX MCTOYHUKAX, KPUTUUYECKH aHAIM3UPOBATh XUMHUUYECKYIO
nH(popMaInio, epepadaThiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUHU C MTOCTABICHHOW Y4eOHOM
3a7a4ei.
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2. CTPYKTYPA U COJEPKAHUE YYEBHOTI'O IIPEJIMETA

«XUMMUA»
2.1 O6beM yueOHOro0 MpeaMeTa U BUABI y4eOHOIl padoThI

AJis1 04HOH (popMBbI 00yUeHH s

Bup yuedHoii paboTbl Oobvem
uacoe
MakcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 106
Oo0s3aTeIbHAA AyAUTOPHAasi yu4eOHAsi HArpy3Ka 00y4aromerocs 100
(Bcero)
B TOM YUCJIE:
MPAKTUYECKUE 3aHATHUS 22
71a00paTOPHBIC 3aHITHS 22
Npo¢ecCHOHATbHO-OPHEHTHPOBAHHOE coJlepKaHmne 4
(MPUKJIATHOH MOYJIb)
TEOPETHUUECKOE O0yUEHUE 4
CamocrosiTesibHasi paboTa o0yyariuerocs (Bcero) 6
B TOM YUCJIE:
WHJMBUAYaJbHBIA IPOCKT 6

IIpome:xkyTounas arrecraums B hopme oughgepenyuposannoco 3auema
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2.2 TeMaTH4YeCKHUIl TUIAH U coJepKaHue YUeOHOro mpeaMeTa « XMMUsD)

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPAKTUHYECKHE 3aHATHS, Oo6bem
HaumenoBanue caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs 4acoB
pa3/iesioB M TeM
1 2 3
1 cemecTp 26/12/10
Pazgen 1 Teopemuueckue 0CHOBbL OP2AHUYECKOU XUMUU. 4/-/-
Tema 1.1 Ilpeamer Coaep:xanue yueOHOro MaTepuaJia
opranuueckoii xumumn. | 1 | Ilpeagmer opranmueckoit xumuu. CTpoeHue aroma yriiepoja. XUMHYECKHUE CBSI3M B OPraHMYECKHX
Teopus XumMu4ecKOro BelecTBax. Teopust xumuueckoro crpoenust A.M. byrneposa. 3omepus. BzaumHoe BiausiHuE aTOMOB, 2
CTPOEHUA IpyNI aTOMOB JIpYT HA Jpyra.
OPraHMYecKuxX 2 | Knaccudukanust oprannueckux BemiecTB. [lonstue o pyHkuuoHanbHO#l rpynme. CucremaTuyeckas 5
coeUHEeHHIA. HOMEHKJIaTypa OpraHnuecKux BemecTB. OCoOOEHHOCTH U KIaCCHU(PUKAIUs OPTaHUYECKUX PEaKLIUu.
Paznen 2 Veneeooopoowi. 14/8/2
Conep:xxanue yueOHOTro MaTepuaJia
Tema 2.1 Mpeneiabunie |1 | Ankansr 2
YIJIeBOAOPOIBI — 2 | llmkmoankaHbI. 2
aJIKaHbI, IIpakTHyeckue 3aHATHS
M KJIOATKAHBI. [TpakTueckast pabora Ne 1. OmpeneneHue MOJEKYISIpHOH (GOpPMyJbI OPraHMYECKOro BELIECTBAa I10 5
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB.
Conep:xxanue yueOHOro MaTepuaJia
Tema 2.2 1 | AnxeHsl. ANKaJMEHBbI. 2
HenpenenbHble JlabopaTropHble 3aHATHS
YIJI€eBOOPOAbI: JlaboparopHas pabota Ne 1. [TomyueHue 3TuIeHa U U3YYECHUE €TI0 CBOMCTB. 2
aJIKeHbl, ajJKkaauennl, | Coaep:kanue yueOHOro MaTepuajia
AJIKMHBI. 2 | ANKUHEL 2

IIpakTH4eckne 3aHATHA
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[TpakTueckast padota Ne 2. HaxoxaeHue MoJeKyIsspHOM (HOpMYIIbI OpraHUYEeCKOr0 COSTUHEHHS M0 Macce

R 2
(00BEMY) MPOTYKTOB CrOPAHHUSL.
Conep:kanue y4eOHOT0 MaTepuaJia
Tema 2.3. 1 | ApomaThiecKue yrieBoA0pPOIbI. 2
ApomaTuueckue IIpakTHyecKkue 3aHATHS
yIJIeBOOPOABI. [Tpaktuyeckas padora Ne 3. PacueTsl O ypaBHEHHIO XMMHUYECKOH pEaKIMH MO TeMe «YTJIEBOJOPOIbI». 5
['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.
Coaep:xxanue yueOHOro MaTepuaJia
Tema 2.4. IIpupoansbie v -
1 | [Ipuponnsiii ra3. IlomyrHeie HedTsaHble ra3pl. Hedts. Cnocobbl mepepabotku HedTu. KameHHBIH
HCTOYHUKU H 2
yTOJlb.
nepepagorka
IIpakTHyeckue 3aHATHS
yIJ1€BOI0PO/10B. — — —
[TpakTueckas pabota Ne 4. Onpenenenre MaccoBoii (00EMHOM) 10T KOMIIOHEHTOB ((ppaKIHii) B CMECH. 2
Tema 2.5. Coaep:xxanue yueOHOro MaTepuaJia
I'asorennpousBoanbie | 1 | [amoreHnpou3BOIHbIC YTIEBOAOPOIOB. 5
yIJ1€BO1I0POJOB.
Pa3nean 3. Kucnopoocooeporcawue opeanuueckue coedunenus. 10/4/8
Conep:xxanue yueOHOro MaTepuaJia
1 | OgHoaToMHBIE 1 MHOTOATOMHBIE cIUPTHL. [IpocThie a¢upsl. DeHou. 2
JlabopaTopHbie 3aHATHS
Tema 3.1 CnupTsl. JlaGopatopHas pabota Ne 2. MccnenoBanue pU3MUECKUX U XUMUUECKUX CBOMCTB CIIUPTOB, (heHOIIA. 2
®enour. JlaboparopHas pabota Ne 3. Pemnienue skcriepMMeHTaIbHBIX 334a4 10 TeMe «CrUpThl U (EHOIIBI. 2
IpakTHyeckue 3aHATHSA
[Tpaktuyeckas pabora Ne 5. Beruncienus maccol (00beMa, KOJTMUECTBA BEIIECTBA) MPOIYKTa PEaKI|H, €ClIn 5
OJTHO U3 BEILECTB JIaHO B U30BITKE.
Tema 3.2 Copaepxxanue y4eOHOIro MaTepuasa
AJIbIeTHaBI. 1 | KapOoHWIIBHBIE COCMHEHUS: AlTbACTUIBI U KETOHBI. 2
Kap6onoBbie KHCJIOTHI. | 2 | OMHOOCHOBHBIE TIpe/IeIbHBIE KAPOOHOBHIE KHCIIOTHI. 2

Cao:xublie 3¢upbl.

JlabopaTopHble 3aHATHS
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Kupsl. Jlaboparopnas paGota Ne 4.  HcciemoBaHue CBOMCTB KapOOHMIIBHBIX COEIUHEHHM, IpeneabHbIX 5
KapOOHOBBIX KUCIIOT.
IIpakTnyeckue 3aHATHS
[TpakTudeckast pabora Ne 6. Pemenne pacd€THBIX 337a4 Ha OMPECIICHUE IO BBIXOJA MPOIYKTa PEAKIIUU
OT TEOPETHYECKHM BO3MOXKHOTO M OIpeNeleHus Macchl (00beMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB 2
peaxuy, eciIy OJJHO U3 BELIECTB UMEET IPUMECH.
JlabopaTropHble 3aHATHUS
JlaboparopHas pabora Ne 5. Pemienue skcmepuMeHTaNbHBIX 3a1ad 1o TeMe «Cruptel. KapOboHunbHbIE 5
coenuHeHus. KapOOHOBBIE KUCIOTHI».
Conep:xanue yueOHOIro MaTepuaJia
3 [lonsTue 0 mNPOM3BOAHBIX KAapOOHOBBIX KHUCJIOT. HempenenbHble M apoMaTHYECKHE KapOOHOBBIE 5
KHCIOTHI. CIIOXKHBIC YPHUPBI, KHUPHI.
2 cemMecTp 30/10/12
Tema 3.3 Vr1eBombL. Coaep:xxanue yueOHOro MaTepuaJia
1 | Monocaxapunsl. Jucaxapusl. [Tlonucaxapumabl. 2
Pa3nean 4. Azomcoodepocawue opeaHuieckue coeOUHeHUs. 21212
Conep:xxanue yueOHOro MaTepuaJia
1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku. 2
JlabopaTopHbie 3aHATHS
Tema 4. 1. AMUHBI. JlaboparopHas pabota Ne 6. UccrenoBanue CBOMCTB a30TcoAepk allUX OPraHMYECKUX BellecTB. PemieHue 5
AMHUHOKHCJIOTBI. AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «Pacrno3HaBaHne OpraHMYeCcKUX COSAMHEHUI».
Bbeaku. IIpakTHYecKue 3aHATUSA
[TpakTrueckast padota Ne 7. ['eHernueckas CBSi3b MEXAY KJIacCaMU OPraHMYECKON XUMUM. Y CTaHOBIIEHHE
(dbopMyITbI OPraHMUYECKOTO BEIIECTBA [0 MACCOBBIM JIONISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB, a TAKXKe IO 2
YpaBHEHUSAM XUMUUYECKUX PEAKIIUM.
Paznex 5. Buvicoxomonexynsapmvie coedunenus. 2/-I-
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia
Broicokomonekyaspubie | 1 | BeicOKOMONEKYNISIpHBIE OpraHWYecKHe coeAuHeHus. Meroapl cuHTe3a mnoiaumepoB. [lomumepHbie 2

14




coeJMHEeHH.

Marcpuraibl.

Pa3pgea. 6.

Teopemuqecmte OCHOBbl XUMUU.

Tema 6.1 Ctpoenne
aroma. Ilepuoanueckunid
3akoH u [lepunoanueckasn

cucrema /1. U.
Mengeneesa.

Conep:kanue y4eOHOT0 MaTepuaJia

10/4/4

1 | Atom. Xumuueckuid 3nemerT. M3oronel. CTpoeHue atoma. DIIEKTPOHHBIE KOH(UTYpAIlMK aTOMOB U

noHOB. llepronuyecknii 3akoH u llepuoauyeckas cucrema xumnuyeckux anemenTos . M. Menpeneesa.

2

HpaKaneCRne 3aHATHSA

[Tpaktrueckas padorta Ne 8. CocraBieHHe 3JEKTPOHHBIX KOH(PUTYpaIuii aTOMOB U HOHOB. XapaKTEPUCTHUKA
3JIeMEeHTa 1o noyiokeHuto B [lepuonuyeckoii cucteme xumudeckux snementoB J[.M. Menneneesa.

Tema 6.2 CTpoenue
BelllecTBa.
MHuoroo6pa3ue
BelleCTB.

Coaep:xxanue yueOHOro MaTepuaJia

1 | XuMnueckad cBs3b. BUIBI XUMUYECKHAX CBsI3€ii. BAJIEHTHOCTEh U BAJIECHTHBIE BO3MOYKHOCTH aTOMOB.

2 | [IpencraBneHuss 0 KOMIUICKCHBIX COCJIMHCHHUAX. BemecTBa MOJICKYISIPHOTO M HEMOJEKYISIPHOTO
ctpoenus. Kpucramnuyeckue pemerku. [loHsaTre o gucnepcHbIx cUucTeMax.

3 Hctunneie PaCTBOPBLIL. Cnoco0n1 BbIPAXKCHUA KOHLOCHTpPAIUU PACTBOPOB. PaCTBopI/IMOCTL, HaCbIIIICHHBIC
W HCHACBIICHHBIC PACTBOPHLI. KpI/ICTaJ'IJIOFI/I,I[paTbI. KJ'IaCCI/I(I)I/IKaI_[I/IH W HOMCHKIJIaTypa HCOPraHNYCCKUX

BCIICCTB.

HpaKTuqecm[e 3aHATHSA

[TpakTrueckast padora Ne 9. BelumcieHus ¢ MCHOIb30BAaHUEM IMOHSATUH «MaccoBasi J10Jisl pacCTBOPEHHOTO
BEILECTBA», «MOJISIPHAs KOHLIEHTPALUI», «PACTBOPUMOCTB.

Tema 6.3 Xumuueckue
peaKuum.

Conep:xxanue yueOHOro MaTepuaJia

1 | Knaccudukanuss xuMudeckux peakuuid. CKOpocTh XUMHUYECKOW peakiuu. KaTamus v kaTaau3aTopsbl.
Xumnueckoe paBHoBecue. [Ipunnun Jle HlaTense.

JlabopaTropHble 3aHATHUS

JlaboparopHas padota Ne 7. Biausinue pazanuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHH.

Coaep:xanue yueOHOro MaTepuaJia

2 QHCKTpOHI/ITI/IquKaﬂ JUcCColranus. CunbHbIC U cliaOble SJICKTPOJIUTHI. Honnoe IMPOU3BCACHUC BOJbI.

FPI,Z[pOJ'II/B coleil. Peakiiuu HOHHOTO oOmeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pCaKkIuu.

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota Ne 8. Xumuueckue peakiiuu B pacTBOPax 3JIEKTPOIUTOB.
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Pazpen 7

Heopeanuuecxaﬂ XUMUAL.

4/4/6

Conep:kanue y4eOHOT0 MaTepuaJia

1 | O0mas xapakTepHCTUKa HEMETaUIOB. AJUIOTPONUsS HeMeTauioB. (DuU3NyYecKue U XUMUYCCKUE

Tema 7.1 HeMeTamint. cBoiicTBa. CiocoObI MOTy4eHUsI HEMETAJIIOB. 2
JlabopaTropHble 3aHATHUS
JlaGopaTtopHnas pabota Ne 9. IlonmyueHue u uccie10BaHNEe XUMUUYECKHX CBOMCTB COCAMHEHUN HEMETAIIIOB. 2
JlaGopaTtopnas padota Ne 10. Pemenue skcriepuMeHTabHBIX 3a7a4 110 Teme «HemeTtabiy. 2
Conep:xanue yueOHOro MaTepuaJia
1 | Ob6mas xapakrepucTuka MeTauioB. OOmue ¢Qusnueckne MU XUMHYECKHE CBONCTBA METAJJIOB.
[Mpumenenne metamioB. CruraBel. OOmIEe CrocoObl MONMYYeHHS MeTaioB. [loHATHE O KOppO3WH 2
METAJIJIOB.
JlaGopaTopHble 3aHATHSA
Jlabopatopuast pabora Ne 11. [Tonyuenue u mcciegoBaHUE XUMHUYECKHX CBONCTB COCIMHEHUN METAJUIOB.
Tema 7.2. Metanabl. | peiyepye SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTaib». 2
IIpakTHuyeckue 3aHATHS
[TpakTiueckas padota Ne 10. ['eHeTHueckas CBSI3b MEXIY KJIaCCaMU HEOPTaHUYECKOM XUMUH. 2
IIpakTH4yeckne 3aHATHA
[Tpaktiueckass padora Ne 11. VYcranoBnenue ¢GopMynbl HEOPTraHHMUECKOTO BEIIECTBA MO XUMUYECKUM )
YpaBHEHUSM Ha OCHOBE €r0 XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB TIOJTYUCHHUS.
Pasnea 8. Xumus u ocuszmo. 6/-/-
Tema 8.1. Meroust Conep:xxanue yueOHOTro MaTepuaJia
1 | [lonsTHe O HayuyHBIX MeETOJaX TMO3HAHMS M METOAOJOTHMH HAy4YHOrO HccieloBaHus. HayuHbie
110X3Ha}msl B XHMIH. MIPUHIIMITBI OpPTraHU3aIlliu MPOU3BOACTBA. [IpOMBITIIIEHHBIE CTIOCOOBI MOJIYYEeHUs BAKHEHUIITUX BEIIECTB. 2
HIMISLH ARHSHD. beiToBas xumus. XuMHus U KU3Hb.
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHNE (MPUKJIATHONA MOAYJIb) 4
2 | XMMHUYECKOe 3arps3HEHHE OKpYXKArolleH Cpeapl W ero mocieAcTBus. llpeaenbHO AOmycTHMBIE 5
KOHIIEHTPAIMH OCHOBHBIX XUMUYCCKUX BEIIECTR.
3 | OcHoBHBIE xUMHYeckue BemecTBa. CrocoObl ompe/esieHrs MecTa BRIOpoca, CriocoObl 00€3BpEKMUBAHUS 2
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BI)I6pOCOB, cpe€acTBa U METOABI HCﬁTpaﬂHSaHHH YT€YEK OCHOBHBIX XHUMHYECKNX BECICCTB. HCpBI/ILIHaH
CaHUTapHasA 06pa60TKa Inepcoxalia, HOMCH_[eHI/Iﬁ II0CJIC BOS,Z[GI‘/'ICTBI/ISI XUMHUYCCKUX BCUICCTB.

Hnousuoyanvruiii npoexm

Tlpumeprvie memvl UHOUBUOYATILHBIX NPOEKMOE NO YHEOHOM) NPpeOMemy « Xumusy.

1. Brusnue memooos 3amMopaicu8anus Ha Kauecmeo numbesoll 600bl

2. Bauanue npodykmoe koppo3uu Ha pacmumenbhblil U HCUBOMHBIL MUP 8000EMO8

3. Bausnue PH cpeodwvl ha pocm pacmenuii

4. Bausinue ¢omopuo-uona na amais 3y006

5. Bruanue uas u koghe Ha akmusayuio mpomooyumos

6. Brusnue snepeemuyeckux HanumKkos8 Ha oeticmeue gepmenmos

7. Booa, komopyio mvl nbem

8. Booopoo kak anbmepHamusHulll 6U0 Moniusa

9. Bpeonoe 8o30eticmeue mabauHou npooyKyuu Ha HCUBble OP2aAHUIMbL
10. Hezunpuyupyrowue cpedcmsa 6 meduyune
11. ’Kecmkocmu 6001 u cnocobbl ee ycmpaneHus

12. JKupwi: 6peo u nonvsa

13. U3yuenue cocmasa u c80UCME NPOMUBO20N0NEOHBIX PEACeHMO8, UCNOIL3YEMbIX HA 00P02ax 20p00d

14. Hmennvle peakyuu 8 op2aHu4eckou Xumuu

15. Hmennvle peakyuu 6 op2aHuieckou Xumuu

16. Hnoukamopwi. [lpumenenue unouxamopos. Ilpupoornsie unoukamopwl

17. o0 6 naweil scusHu

18. Kucnommuwle ocaoku: ux npupooa u nocieocmeausi

19. Kpacumenu - namypanvHbvle Uiy UCKyCcCmeeHHble?

20 Jlaypeamovr Hobenesckoti npemuu 6 0o1acmu Xumuu

21. Jlekapcmaa u s10b1 8 OpesHocmu

22. JlekapcmeeHnnvie pacmenus KaK albmepHamusea gapmayesmuieckum npenapamam

23. Meman 6 Haweu dcusHu

24. Munepanvhas 600a — YHUKAILHBLU 0ap NPUpPoOb
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25. Humpamul 6 npooykmax numanus

26. Okcudbl u conu Kak CmpoumenbHvle MAmepuaivl

27. Opeanuueckue s10vl U NPOMUBOAOUSL

28. Ilexmun u e2o nusAHUE HA OP2AHUZM YElOBEKA

29. Ilousa — ucmouHux numamenbHvlx 6ewecme 01 pacmeHul

30. Ilpumenenue buonorumepos 6 meouyune

31. IIpouzeoocmeo 3epxarn

32. Passumue caxapmoii npomvluiienHocmu 6 Poccuu

33. Ponb omeuecmeeHHbIX Y4eHbliX 8 CMAHOSAEHUU U PA3SUMUL MUPOBOU OP2AHUYECKOU XUMUU
34. Caxap u caxapozameHumenu: 3a u NPOMue

35. CospemeHnbie Memoovl 06e33aparcusaniisl 600bl

36. Tak 1y unepmuuvl uHepmHwvle 2a3vl?

37. Toxcuueckoe Oeticmaue majcenvix Memaiios

38. @pykmosvle AMUHOKUCIONMbL U UX UCNOTIb30BAHUE 8 KOCMEMOI02UU
39. Xumuyeckas ouucmra cmouHvix 600

40. Dmanon: seruyaiiuee 61a20 U CMPAUHOE 3710

[TpomesxyTouHas arrectanus B popme oughgepenyuposannozo 3auvema

Bcero:

106
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «XUMMUS»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanuzamus paboueit mporpammbl y4eOHOro mpeamera TpeOyeT HaIudus
yueOHOro kabuHeTa XUMUYECKUX JUCIHIUINH, Ta00paTOpUu XUMHUH.

OcHaleHHOCTh KaOMHEeTa XUMUYECKUX JUCIUIUIMH: TT0CaJOUHBIE MECTa JIJIs
oOydJaroruxcs, pabodee MeCTO MpernojaBarelisi, UHTepaKTUBHAS JOCKa, ydeOHas
(MarHuTHas) JTOCKa, MEPCOHAJIBHBIA KOMIIBIOTEP, MPOEKTOp, KOJOHKH, ydeOHOe
o0opyioBaHuE, yueOHO-METOANYECKasl JOKYMEHTAIIHS.

OcHallleHHOCTh ~ JTaOOpaTOpUM  XHMMHUHU:  TOCQJ0YHbIE  MecTa  JUIs
oOyuyaronuxcs, padodee MECTO MPEnojaBaresis, NEPCOHAJIBHBIN KOMIBIOTED,
yueOHOe 000pyI0BaHNE, XUMUYECKHUE PEAKTHUBBI, JJAOopaTOpHas nocyaa, yueOHo-
METOMYeCKas JOKyMEHTAIIHSL.

3.2. UndopMmanmonHoe odecnevyenue o0yueHmst

[lepeyenr pekoMeHIyeMbIX y4eOHbIX u3AaHuil, VHTepHET-pecypcos,
JOTIOJIHUTEIBHOM JINTEPATYPBI

o Xumus : npaktukyMm aist CITIO / cocraBurenu E. B. XaitmykoBa. —
Mocksa : A#t [Im Ap Memna, 2024. — 116 c¢. — ISBN 978-5-4497-2684-1. —
TekcT : BJEKTPOHHBIM // DIEKTPOHHBIA pecypc LU(ppPoBOl 00pazoBaTeNIbHON
cpensl CITIO PROFo0pa3zoBanue : [caiiT]. — URL.: https://profspo.ru/books/136255

o Jyneiiko, T. I'. Xumus : yueonuk qis CIIO / T. I'. Jlyneiiko, O. B.
Ha6m0, E. A. PemernmkoBa. — 2-¢ m3a. — CapatoB, MockBa :
[IpodobpazoBanue, Aii [lu Ap Menmna, 2024. — 308 c. — ISBN 978-5-4488-
1955-1, 978-5-4497-2852-4. — TekcT : 3JCKTPOHHBIN // DIEKTPOHHBIN pecypc
nudpoBoit oopazosarensHor cpeasl CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/138339

o Baiitaep, B. B. Xumus : yueObnoe nocodue g CI1O / B. B. Baiitaep
; mon penakmued M. K. UBanoBa. — 3-e¢ uzn. — CaparoB, ExarepunOypr :
[IpodobpazoBanue, Ypanbckuil (enepanbupiii yHuBepcuter, 2024. — 90 c. —
ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — Tekct : 21IeKTpOHHBIA //
DOnexTpoHHBIA  pecypc  mudpoBor  oOpaszoBarensHOM  cpeast  CIIO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/13964

° Xumus : yauebnoe nmocodbue s CI1O / M. I'. Banos, JI. A. Baiikosa,
O. A. Hesomnmuna, M. A. Kocapea ; non penakiueit M. Y. Kanuauuenko. — 3-¢
u3a. — CaparoB, ExatepunOypr : IIpodobpazoBanue, Ypanbckuil dhenepanbHbIi
yauBepcurtet, 2024. — 106 ¢. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2.
— TekcT : 3JIeKTpOHHBIN // DAEKTPOHHBIN pecypc HUGPOBON 00pa3zoBaTeIbHON
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cpeasl CITIO PROFoo0pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/13965

° CrenanoBa, A. K. Xumumsa. OOmas W HeOpraHuueckas XHUMHUS.
Opranuyeckass XuUMHS [ CICHUATBbHOCTEH  TEXHUYECKOro  Mpoduis
METOJMYECKHE  yKa3aHus K JlaboparopHpiM  pabotam /  AJekcanupa
KoncrantnHoBHa CTenaHoBa ; YXTHHCKMH TOCYJApCTBEHHBIM TEXHUYECKUI
yHHUBEpCUTET, WHAyCTpuanpHBId HMHCTUTYT (CpeaHero mnpodeccuoHaIbHOTO
oOpazoBanusi). — Yxta : U31-BO YXTHHCKOTO TOCYJapCTBEHHOTO TEXHUYECKOTO
yauBepcuteta, 2021. — [lng cpeanero npodeccruoHanibHOro oopazoBanus. — 0.11. —
DneKTpoHHAasi mporpaMma (BU3yalibHasi). DIEKTPOHHBIE JAHHBIC : AJIEKTPOHHBIE. —
Pexxum moctyna: http://lib.ugtu.net/book/41729/ 44 »ks.

o ["abpuensn, O. C. Xumus: 10 kiacc: 6a30Bblid ypoBeHb : yueOHUK / O.
C. T'aopuensn, . I'. OctpoymoB, C. A. CrnankoB. — 6-¢ m3a. — Mocksa :
[Tpoceemenne, 2024. — 128 c. — ISBN 978-5-09-112176-6. — Tekct :

ANIEKTPOHHBIN // DIEKTPpOHHBIA pecypc nudpoBoit odbpazoBatenbHoli cpenas CI1IO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132478

o [Nabpuensn, O. C. Xumus: 11 knacc: 6a30BbIil ypoBeHb : yueOHUK / O.
C. TI'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ u3a. — Mocksa :
[IpocBemenne, 2024. — 128 c¢. — ISBN 978-5-09-112177-3. — Tekcr

AJIEKTPOHHBIN // DNEKTpOHHBIN pecypc 1udpoBoit oOpazoBarensHoil cpenbl CIIO
PROFo6pazosanue : [caiir]. — URL.: https://profspo.ru/books/132479

o [TonoBkoBa, M. B. UnnuBuayansHeiii mpoekt. Lllar B mpodeccuto:
0a30BbIN YPOBEHB : YUEOHUK JJII 00pa30BaTEIbHBIX OPTaHU3AIMMI, peATU3yIOITUX
oOpazoBaTebHbIE MPOrpaMMbl CpeHero npodeccuoHanbHOro odpa3oBanus / M.
B. ITonoBkosa, A. B. Hocos, T. B. IlonoBkoBa. — Mockaa : IIpocsemienue, 2024.
— 192 c. — ISBN 978-5-09-113724-8. — TeKcT : 2MeKTPOHHBIN // DIEKTPOHHBIHI
pecypc uugpooii oopazoBarenbHoit cpenbl CIIO PROFo6pa3oBanue : [caidT]. —
URL.: https://profspo.ru/books/139708

° Kimumona, E. A. Meroanueckue peKOMEHIALMU IO BBINOJHEHUIO
WHIUBUIYAIbHOTO TPOEKTa CTyaeHtamu mepBoro kypca MWW (CIIO):
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HPEIMETA «XUMMUS»

4.1. KoHTposib M OlEHKa pe3yJbTaTOB OCBOCHHUS Y4E€OHOIo IMpeaMeTa
OCYUIECTBJISICTCS TpEerojaBareieM B MPOIECCe MNPOBEACHUS NPAKTUYECKUX
3aHATHH, J1a00paTOpPHBIX PabOT, KOHTPOJBHBIX PabOT, TECTUPOBAHUS, a TaKXKe

BBIMIOJHEHHUsT ~ OOydYaloIMMUCS ~ MHOUBUAYAJIbHBIX  3aJ@aHUM,  IPOEKTOB,
UCCIICIOBAHUM.
Hroroson dbopmoii IIPOMEXYTOUYHOU aTTecTaluu ABJIACTCSA

U pepeHInpOBAaHHBIN 3aYeT.
4.2. Pe3ynbTaThl OCBOEHUS yUeOHOTO IIpeIMETa
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Kox u HaumeHoBaHue
popmupyeMbIX KOMIIETEHUM

I[Inanupyemble pe3yabTaThl 0CBOEHUS AN CHUILINHBI

Oomue

JAucuuniuHapHbie (MpeaMeTHbIEe)

OK O0I. BsiOupats cHocoOsI
pelieHus 3a1a4
npoeCCuOHATBLHON
JeSTSILHOCTH

B yacTu Tpy/10BOro BOCIIUTAHUS:

FOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYIOIIO0HE;

— TOTOBHOCTb K  aKTHUBHOH  JI€SITEIBHOCTH
TEXHOJIOTUYECKOMN 5 COLIMATbHOM
HaMpaBJIECHHOCTH, CIIOCOOHOCTh
WHUIUAPOBATH, IJIAHUPOBATH u
CaMOCTOSTEJIbHO BBINOJIHATH TaKyo
JIeATEIIbHOCTD;

— UHTepec K Pa3IMYHBIM chepam
PO eCCUOHAIBHON NEATEIHHOCTH.

Ogaagenue YHUBepPCAJbHBIMHI yuyeOHBIMH

MO3HABATEJIbHBIMHM JIeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUS:

—  CaMOCTOSITEJILHO dbopmMyaupoBaTh u

aKTyallu3upoBaTh MpoOIeMy, paccMaTpuBaTh
€¢ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK WIH
OCHOBaHUS Ul CpaBHEHUS, Kiaccuukanuu u
0000IICHHS; ONPEALISITh e JAeATEILHOCTH,
3a/laBaTh ~ HapaMeTpbl M  KPUTEPUH  UX
JOCTUI)KCHMUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOppeKTI/IBBI B ACATCIIBHOCTD,
OLCHUBATh COOTBCTCTBUC pGSYJ'II)TaTOB OeJIsIM,
OIICHUBATh PHCKU MOCIEJICTBUN AESITETbHOCTH;

BJIAJE€Th CUCTEMOM XUMHUYECKMX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOLIUE MOHATUS (XUMUYECKUM
3JIEMEHT, aTOM, SJIEKTPOHHAast 000JI0YKa aToMa, s-, P-, d-
JIEKTPOHHBIE OpOMTaIM aToMOB, HOH, MOJIEKYJIa,
BaJEHTHOCTb,  DJIEKTPOOTPULIATENIBHOCTb,  CTEIEHb
OKHCJICHHUS, XMMUUECKas CBSI3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIN o0BeMm, YIJIEPOIHBIN CKEJIET,
(GyHKUMOHANbHASL ~ IpyNNa, paaukal,  HU30Mepus,
U30MEpHI, TOMOJIOTMYECKU pan, TOMOJIOTH,
YIJIE€BOIOPOABI,  KHUCIOPOL- W a30TCOJEpIKalIue
COCAMHEHUS, OMOJOTMYECKH aKTUBHBIC BEIECTBA
(yrneBoapl, OKHUpBI, O€NKH), MOHOMEp, IOJUMeEp,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS, KpUCTaJUIM4YecKass  pelleTKa,  THUIIBI
XUMHYECKHX peaxuui (OKHCITUTENBHO-
BOCCTAaHOBUTENIBHBIE, OJK30- U  JHJIOTEPMHUYECKHE,
peakuuu HMOHHOrO OOMEHa), pacTBOp, DSJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJIEKTPOJIMTHUYECKAs IHUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEINIb, CKOPOCTh XUMHYECKON
peakuuu, XMMHUYECKOE PABHOBECUE), TEOPUH U 3aKOHBI
(Teopust  XMMHMYECKOTO  CTPOEHHUS  OpPraHUYecKuX
BemiectB A.M. bytiiepoBa, TeOpHs 37IEKTPOIUTUUYECKOU
JIMCCOLMAINH, MEPUOANYECKHI 3aKOH AN.
Menpeneesa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJHYECKHH  S3BIK  XUMHH,
(akTONMOTMUECKUE CBEIEHUs] O CBOMICTBaxX, COCTaBe,
MOJIy4eHUHU U 0€30MaCHOM MCIIOIb30BAaHUH BaKHEUIINX
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Pa3BHBAThb KpC€aTUBHOC MBIIIJICHUEC Ipu
PEIICHUH XXU3HCHHBIX npo6neM.

0) 0a30BbIe HCCIeI0BaTEILCKHE TeHCTBUS:

BJIAJETh HaBBIKAMH y4eOHo-
HCCIIeI0BATEIbCKOM H MPOEKTHOM
JIeSITEIIbHOCTH, HaBBEIKAMH paspenieHus
npobiem;

BBISIBIIATh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIH3HpOBAThH 3ajaqy, BBIJIBUTATh
THIIOTE3y €€ PEUICHUS, HAXOAWUTh apryMEHTHI
JUIL  JTOKa3aTeNIbCTBA CBOUX YTBEPXKACHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;
aHAJM3UPOBATh TOJTYYCHHBIC B XOJI€ PEIICHHUS
3a7a4d Pe3yNbTaThl, KPUTHUYECKH OIICHUBAThH
ux JIOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO
u MPaKTUYECKYIO oOnactu
KHU3HENIeATeTbHOCTH;

YMETh WMHTErPUPOBATh 3HAaHUS W3 Pa3HBIX
MpeIMETHBIX o0acTe;

BBIJIBUTATh HOBEIE HJIe, npeyarath
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
CIIOCOOHOCTH ux HUCIIOJIb30BAHUS B

ITO3HABATEJIBHON U COLMAIIBHON MTPAKTHKE.

HEOPraHNUYCCKUX M OpPraHUYCCKUX BEIICCTB B 6BITy n
HpaKTH‘IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

YMEThH BBISIBJIAATH XapaKTECPHbIC IIPpU3HAKH n
B3aMMOCBA3b HN3Yy4YCHHBIX HOHS[TPIfI, IIPpUMCHATDb
COOTBCTCTBYIOIIHUEC MTOHATHUSA IIPU ONMMCAHUU CTPOCHUA U
CBOMCTB HCOPTraHUYCCKUX W OPraHUYCCKHUX BCIICCTB U
nux HpeBpaH_leHI/If/'I; BBIABJIATH B3aUMOCBA3b XUMHUYCCKUX
3HaHUH C MOHATUSIMM H MNPpEACTAaBIICHUAMU NOPYIrUux
C€CTCCTBCHHOHAYYHBIX IPCAMETOB,

YMETh HUCHOJIB30BATb HAMMCHOBAHUA XHMHUUYCCKHX
COC,Z[I/IHGHI/Iﬁ MCKAYHApOAHOI'0 CO03a TeopeTquCKOﬁ n
HpI/IKJIaI[HOfI XHUMHUHU U  TpHUBUAJIBHLBIC Ha3BaHUA

BO)XHEHIINX BEIIECTB (3TUJIECH, AlETUJICH, TJIMLEPHUH,
¢beHon, Qopmanbrerun, yKCycHas KHCIOTA, TIIHIIMH,
yrapHblii TIa3, YIVIEKUCIBIM ra3, aMMHaK, TralleHas
W3BECTh, HEramieHass HW3BECTb, IHTbEBas coda U
JpPYTUX), COCTaBIATH (OPMYNbI HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB, YPABHEHUS XUMHYECKUX
peakuuid, OOBACHATH MX CMBICH;, MOJATBEPXKIAThH
XapakTepHble  XMMHMYECKHME  CBOMCTBA  BEUIECTB
COOTBETCTBYIOIIIMMHU DKCIIEPUMEHTAMH M 3alUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

YMETb YCTaHABJIMBATh I[PUHAIIEKHOCTh H3YYEHHBIX
HEOPraHWYECKUX W  OPraHMYECKUX  BEUIECTB K
ONpENEICHHBIM KJaccaM M TIpyIIlaM COEQUHEHUH,
XapaKTEepU30BaTh MX COCTAaB U BAKHEUILKME CBOMCTBA;
OTpeAeNATh BUJbl XUMUYECKUX CBsi3el (KOBaJE€HTHas,
HWOHHAs,  METaJuIM4ecKas,  BOJOpPOJHAs),  THUIIBI
KPUCTAITNYECKUX pemeTox BEIIECTB;
KJaccu(UIUpPOBaTh XMMUYECKHE PEAKLINY;
chopMUpOBaTh NPEACTABICHUA: O MaTepuaIbHOM
€MHCTBE MHpPA, 3aKOHOMEPHOCTSAX M I03HABAEMOCTH
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SIBJIGHUW TPHUPOABI; O MECTe U 3HAUYEHUU XHUMHHU B
CHCTEME E€CTeCTBCHHBIX HAayK U €€ pOJid B 00ecrieueHIH
YCTOMYMBOIO Ppa3BUTHSI UEJIOBEUYECTBA: B PEIICHUU
poOJIeM 3KOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, B PAa3BUTUU MEAMIMHBI, CO3/JaHUU
HOBBIX MAaTE€pHaJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecredyeHrnr paloHaIbHOIO MPUPOAONOIL30BaHuUs, B
(OpMHUPOBAaHUY MHPOBO33PEHHSI W OOIIEH KYIbTYpHI
YeloBeKa, a TaKXkKe OJKOJIOTMYeCKd OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJHON CpEE;

BJAQJIETh CHUCTEMOW XUMHUYECKHX 3HaHWUM, KOTOpas
BKJIIOYAET: OCHOBOTIOJIAraroIue MOHSTHS
(IOTIOTHUTENIBHO K CHCTEME MOHSTHI 0a30BOTO YPOBHSI)
- HM30TONBI, OCHOBHOE M BO30YXIEHHOE COCTOSHUE
aToMma, THOPUIN3AIHS ATOMHBIX opburanei,
xumuueckas cBs3b ("c" um "m", KpaTHBIE CBS3M),
MOJIIpHAasi KOHLIEHTpalus, CTPyKTypHas dopmyina,
u30MepHsl (CTpyKTypHas, reoMeTpudeckas (Iuc-TpaHc-
M30MepHsl), THUMBl XWMHUYECKUX peakuud (romMo- H
reTeporeHHsle, 00OpaTUMble U HEOOpaTUMBIE), pACTBOPHI

(ucTUHHBIE, JCIIEPCHBIE CUCTEMBI),
KPUCTAJIJIOTUAPATHI, CTETICHb JMCCOLIMAIINH,
ANEKTPONIN3, KPEKUHT, pu(OPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHYECKUE 3HAHMS,

JeXamue B OCHOBC TIIOHMMAHUA TPUYUHHOCTU U
CUCTCMHOCTH XHMHUYCCKUX HBHCHHﬁ, COBpPCMCHHBIC
OpeaACTaBJICHUA O CTPOCHHUM BCHICCTBA Ha aTOMHOM,
MOJICKYIISIPHOM n HaIAMOJICKYJIIAPHOM YPOBHAX;
OpeACTaBICHUA O MCXaHU3MaX XHMHUYCCKHX pealcum‘/'l,
TCPMOANHAMUNYCCKUX u KHHETHYCCKHX
3aKOHOMCPHOCTAX HUX MPOTCKAHUA, O XHUMHYCCKOM
PAaBHOBCCHUU, NTUCIICPCHBIX CUCTCMAX, (I)&KTOJIOFPI‘ICCKI/IC
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CBEIICHUS O CBOWCTBAaX, COCTaBe, IIOJYYCHUU U
6e30macHOM MCIOJIb30BaHUN BOKHEHIIINX
HEOPraHWYECKUX U OPraHUYECKHUX BEIIECTB B OBITY W
MPAKTUYECKOW  JIEATEIBHOCTH  4YEJIOBEKa;  OOIuX
HAYYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOJCTBA (Ha
puMepe MPOU3BOJCTBA CEPHON KHUCIOTHI, aMMHAKa,
MeTaHoJIa, epepaboTKu HEPTH);

YMETh POBOJMUTH PACUYETHI 10 XUMUIECCKUM (HOpMyIIam

u YPaBHEHUAM XUMHUYECKUX peakuuit c
UCIIOJb30BaHUEM  (DU3MYECKUX  BEIUYHMH  (MAcCChI,
obbema rasos, KOJINYECTBA BEIIIECTBA),

XapaKTepU3YIOIIUX BEIIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: pacyeThl IO HAXOXKICHUIO XUMHUYCCKON
¢bopMynbl  BemiecTBa; pacueThl Macchl  (0O0bema,
KOJIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIIUHU, €CIIA OIHO
U3 MCXOJHBIX BEIIECTB JAaHO B BHUIE pacTBopa C
ONpEIEICHHOM MAacCOBOM  JOJEH  pacTBOPEHHOTO
BEIleCTBA WJIM JaHO B H3OBITKE (MMEET MPHUMECH);
pacyeTsl MaccoBOM WM OOBEMHOW JIOJIM BBIXOJA
OpOAYKTa peaklMu; pacyeThl TEeIIoBOro 3ddekra
peakiuii, 00bEMHBIX OTHOIIICHUI Ta30B;

YMCThb BBISIBJISITH XapaKTCPHBIC IMPU3HAKN u
B3aMOCBA3b HN3YUCHHBIX HOHHTHﬁ, IIPpUMCHATH
COOTBCTCTBYIOIIHUEC ITOHATHUSA IIPU ONMMCAHUUN CTPOCHUA U
CBOMCTB HCOPTaHUYCCKUX W OPraHUYCCKHUX BCIICCTB U
nux npeBpameHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XUMHNYCCKUX
3HAaHUN C MOOHIATUIMH H MNPpEACTAaBICHUAMU IOPYTrUx
npeaAMETOB  JJIA 0ojiee OCO3HAaHHOTO ITIOHMMAaHHUA U
0OBSICHEHHS CYIIHOCTU  MATCPUAJIBHOTO CAWHCTBA
MHUpa; HUCIOJIb30BAaTh CHUCTCMHBLIC XUMHWYCCKUC 3HAHUA
JJIsAL OOBSICHEHHS U IIPOTHO3UPOBAHUA HBHCHHﬁ,
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MMEIOLINX €CTECTBEHHOHAYUYHYIO IPUPOLY;

YMEThb HCIIOJIb30BaThb HAWMEHOBAHMS XUMHUYECKHX
COEIMHEHUIN MEXKIYHAPOJIHOI0 COX03a TEOPETUUECKON U
OPUKJIAJHOM XHMHHM M  TPHUBHAIBHBIE Ha3BaHUsA
BELIECTB, OTHOCALIMXCA K H3YYEHHBIM Kjaccam
OPraHMYECKUX M  HEOPraHWYECKUX  COEAMHEHUN;
HCII0JIb30BATh XUMHUYECKYIO CUMBOJIUKY TUISt
cocTaBiieHUs] (OpPMYJI HEOpPraHMYeCKUX BEIIECTB,
MOJIEKYJIIDHBIX M CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAILEHHBIX M CKEJEeTHbIX) (OpMYJI OpPraHUYECKUX
BEIIECTB; COCTABJIATh YPABHEHUS XUMUYECKUX pEaKLUi
U pacKpblBaTb MX  CYIIHOCTb:  OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuit IIOCPE/ICTBOM
COCTaBJICHHUS 3JIEKTPOHHOTO OanaHca 3THUX peakiuii;
peakuuii HMOHHOIO OOMEHa IYTEM COCTaBJIEHHUS HX
NIOJIHBIX U COKPALLEHHBIX MOHHBIX YPaBHEHUM; peakui
TUAPONIN3a, peakuuid KoMIIeKkcooOpa3oBaHUs  (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB LIMHKA U AIFOMHUHHA);
MOATBEP)K/IaTh XapaKTEpPHbIE XHMUYECKHUE CBOWMCTBA
BEIIECTB COOTBETCTBYIOLUIMMH JKCIIEPUMEHTAMH U
3aIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIUM;

yMeTh  KJIAacCU(UIMPOBATH  HEOpraHUYECKHEe U
OpraHMYECKHE BEIIECTBA U XHMMHUYECKHE PEAKIIMH,
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHUS U KPUTEPUU IS
KJIaCCU(UKALMU M3Y4aeMBbIX XHUMHUYECKHUX OOBEKTOB;
XapakTEepU30BaTb COCTaB W Ba)XKHEWIIME CBOMCTBA
BELIECTB, NPUHAAJIEKAIUX K ONPENEICHHBIM Kiaccam
U TpyImnaM COeIMHEHUHN (IIPOCThIe BEIIECTBA, OKCH/IBI,
THJIPOKCUBI, COJH; YIJIEBOJOPOIbI, MPOCThIE 3(UPHI,
COUPTHI, (PEHONBI, albJAETHUbl, KETOHBI, KapOOHOBBIE
KHUCJIOTBI, CJIOKHBIE 3(UPBI, KUPbI, YIIIEBOJbI, AaMUHBI,
AMUHOKHCJIOTHI, O€JIKH); MPUMEHSITh 3HaHUS O COCTaBE
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M CBOWCTBaX BEHIECTB [JI1 AKCHEPUMEHTAIbHOU
MPOBEPKU THUIMOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEH
MPOTEKAHUSA XUMUYECKUX PEAKIIMH U MTPOTHO3UPOBAHUS
BO3MOKHOCTEH UX OCYILECTBIICHHUS;

yMETh TMOATBEP)KJIAaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH
OPraHWYECKUX COCJAMHEHUH OT KpaTHOCTH W THIIA
KoBaJIeHTHOH cBsi3u ("o" w "m'"), B3aUMHOTO BIIMSIHUS
aTOMOB W TPYIIIl aTOMOB B MOJIEKYJIaX; a TaKXke OT
O0COOEHHOCTEH pealM3alyd Pa3IMYHbIX MEXaHHW3MOB
IIPOTEKaHUs PEaKIIN;

YMETh  XapaKTepHU30BaThb  AJIEKTPOHHOE  CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUH) U
MOHOB XHWMHMYECKHX JJeMeHTOB 1 - 4 mepuonoB
Ilepuonnueckoin cucremnl J[.M. MeHneneeBa U uX
BaJICHTHBIE BO3MOXKHOCTH, UCTIOJIb3YsI MOHsTHS "'s", "p",
"d-snekTpoHHBIE" OpOMTANH, YHEPTETHYECCKUE YPOBHHU,

OOBSACHITh 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMCTB
XUMHYECKHX  DJIEMEHTOB U  00pa3yemblX  HMH
COCIMHEHUH 10 MEePUOIaM U TPYIITIaM.
OK 02. Hcnonws3oBats | B 00/1aCTH HEHHOCTH HAYYHOI0 MO3HAHUA: o
YMETh IUIAHUPOBAaTh W  BBINOJHATh XUMHUYECKUU
COBPEMEHHBIE CPEJICTBA IIOMCKA, | — cPOPMHUPOBAHHOCTH MHPOBO33PECHUS,
SKCHEPUMEHT (IPEBpAIeHUs] OPraHUYECKUX BEUIECTB
aHalin3a u HHTCPIPCTallKU COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
N MPU HAarpeBaHUU, MOJTyYEHUE STUJIEHA U MU3YYCHHE €ro
uHpopmaun u pa3BUTHSI HayKH M OOINECTBEHHOW NPAKTHKH, .
CBOMCTB, Kaue€CTBEHHBbIE pEAKIUU Ha aJbJETH/BbI,
WH(OPMALIMOHHBIE ~ TEXHOJOTUHU OCHOBAHHOTO Ha JMaJiore KYJbTYD, .
KpaxMajl, YKCYCHYIO KHCIIOTY; JAeHaTypaius OCIKOB
JUTst BBIITOJTHCHUSI 3a7a4 CIIOCOOCTBYIOIIET0 OCO3HAHHMIO CBOETO MECTa B .
N NPy  HarpeBaHWU, IIBETHBIE  pEaKIUu  OEIKOB;
npodeccnoHaNbHOMI MOJTUKYJIBTYPHOM MHDE;
eSTEBHOCTH . MPOBOJIUTHh PEAKIIUd HWOHHOTO OOMEHa, OMpEeneysiTh
COBepmeHCTBQOBaHHe A3BIKOBOM u cpeny BOAHBIX PAacCTBOPOB, KAaYECTBEHHbBIE PEAKIMU Ha
YUTATEIBCKOM  KYJbTYpPhl  KaKk  CpEICTBa

B3aUMOJCUCTBHS MEX]Y JIFOJABMHU M TIO3HAHHUS
MHUpa;
OCO3HaHWE IIEHHOCTH HAay4YHOH JeSTeIbHOCTH,

cynbdar-, kapOOHAT- W XJOPUI-aHUOHBI, HA KaTHOH
aMMOHHS; peIlaTh JKCIEPUMEHTAIbHBIE 3aJaud IO
temaMm "Meramnbl" u "Hemeramibl") B COOTBETCTBUH C
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TOTOBHOCTb OCYILICCTBJIATHL IIPOCKTHYIO U
HUCCIICOAOBATCIILCKYIO ACATCIBHOCTD
WHAUBUAYAJIBHO U B I'PYIIIIC,

OBnaneHne YHUBEpPCAJIbHBIMHA y‘leﬁHbIMI/I

NO03HABATEJIbHBIMH AeHCTBUAMHU:
B) paboTta ¢ nHgopManmeii:

BJIAJICTh HABBIKAMU MOJXYyYCHHS WH(POpMAIUN
u3 HCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSTEIILHO OCYILIECTBIISITh  TOHUCK,
aHaJIM3, CHUCTEMATHU3ALMI0 M HWHTEPIPETALUIO
nHbOpMAMK  Pa3IUYHBIX BHIOB U (OpM
NIPEACTaBIICHHUS;

CO3/1aBaTh TEKCTHI B Pa3iM4YHBIX (opmarax c
y4eTOM Ha3zHaueHHUs MH(OpMAIK U LEIEeBOI
ayZIMTOpPHUHU, BHIOMpas ONTUMAJIbHYIO (GOpMY
MPEJCTABIICHNUS U BU3yaTH3alliN;

OLIEHUBATh  JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMallUU, €€ COOTBETCTBUE IPABOBBIM U
MOpPAJIbHO-3THYECKUM HOpMaM;

UCMOJb30BaTh CPEICTBA MH(OPMAIMOHHBIX H
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI B pelIeHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3AIlMOHHBIX 3a7ad C COOJIOJACHHEM
TpeOoBaHUi 3ProOHOMUKH, TEXHHUKHU

0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX M JTHYECKHX  HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHI
uHpopMaIuy, UH(POPMALIMOHHOM
0€e30MMacHOCTH JIUYHOCTH,

IpaBUIAMU TEXHUKHU 0€30MaCHOCTH IpPU OOpaIleHHH C
BEIIECTBAMH U  JIaDOPaTOpPHBIM  OOOpPYIOBAHUEM;
IPEACTaBIATh PE3yIbTaThl XMMUYECKOIO 3KCIIEPUMEHTA
B (opMmMe 3amMcH ypaBHEHHH COOTBETCTBYIOLIMX
peakiuii © (GopMyIupoBaTh BBIBOJBI Ha OCHOBE ITHX
pE3yIbTATOB;

YMETh AaHAJIM3UPOBaTh XMMHUYECKYI HH(OpMAIHIO,
HOJYy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEICTB
MaccoBOW HH(pOpManuu, ceTb HTEpHET U Apyrue);
BJIAJ€Th OCHOBHBIMH METOJAaMHM HAy4YHOI'O IO3HAHUS
BEIIECTB W XUMMYECKUX sIBIIEHMH (HaOJIoJeHue,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHUE);

YMCETh IMPOBOAUTL PACHUCThI 110 XUMHUYCCKUM Q)opMynaM

U ypaBHEHUSAM XUMHUYECKHX peaxuui c
HCIIOJIB30BaHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
XapaKTepU3YIOIIUX  BELIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOpMajlbHBIE YCJIOBHSI)
rasos, KOJIMYECTBA  BEUIECTBA; UCII0JIb30BAaTh
CUCTEMHBIC XHMMHUYCCKHEC 3HAHUA  JIA IIPUHATHA

peleHni B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIMsIX,
CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUECM;

YMETh CaMOCTOSTEJIbHO IUIAHUPOBAaTb U IPOBOAUTH
XUMHUYECKMH DSKCIIEPUMEHT (TOIydYeHHE U H3yueHHe
CBOMWCTB HCOPraHNYCCKUX W OPraHUYCCKHUX BECIICCTB,
KayeCTBEHHbIE PEaKIMM YIJIEBOJOPOJIOB PA3TUYHBIX
KJIAaCCOB M  KHCJOPOJCOACPKAIINX  OPTaHMYECKUX
BEIIECTB, PpEIICHHE OSKCIEPUMEHTAIBHBIX 33734 110
pacro3HaBaHUIO HEOPTraHWMYECKHMX W OPTaHHYECKHX
BEIIECTB) C COOJIIOJEHHEM TNpaBuWi  0E30M1acHOTro
oOpameHuss ¢  BemeCTBAaMH H  Ja0OPaTOPHBIM
o0opynoBaHueM, (GopMyIUpPOBATh IEJIM MCCIEeJOBAHUS,
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IOPENOCTaBIsATh B pa3iaudHoil ¢dopMe pe3yabTaThl

OKCIICPUMCHTA, AaHAJIU3UPOBATL KW  OLOCHUBATH HX
JOCTOBCPHOCTD,
YMCTb OCYHICCTBJIATH HeHeHaHpaBHGHHBIﬁ IIOUCK

XUMHYECKOH WH(POpPMAIMK B Pa3IMYHBIX HCTOYHHKAX
(HayuHas u ydeOHO-Hay4yHas JHUTEpaTypa, CpeacTBa
MaccoBoii wH(popMaiuu, cetb VHTEpHET W Jpyrue),
KPUTHYECKH aHaAIIM3UPOBATh XUMHYECKYIO
UHPOpPMaLMIO, TIepepadaThiBaTh €€ U HCIOJIb30BATh B
COOTBETCTBUHU C ITOCTABICHHON yueOHOI 3a/1a4eii;

BJIAJICTh CUCTEMOW 3HAHUKM O METOJAX HAy4YHOIO
MO3HAHUS  SIBJICHUM TPUPOMBI, HCIOJIb3YyEeMBIX B
€CTECTBEHHbIX HayKaX WM YMEHHSIMH NPUMEHSTh 3TU

3HaHUSI TPU  DKCHEPUMEHTAIBHOM  MCCIEIOBAaHUU
BEIIECTB M Ji1 OOBSICHEHUS XHUMUYECKUX SIBICHUM,
HMEIOIIMX  MECTO B  TPUPOJE  MPaKTUYECKOU
JIESATEIbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM JKU3HM;
OK  03. IlnanmpoBate  u | B 06/1acTH 1yXOBHO-HPABCTBEHHOI'0 c(OpMHPOBAHHOCTh YMCHHMN: IIPOrHO3UPOBATB,
peann30BbIBaTh cOOCTBEHHOE | BOCIIMTAHMS aHAJIM3UpOBAaTH U OIEHWBaTh  C  TO3UIUEH
npodeccHoHaIbHOE U | chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMII, IKOJIOTHUECKON 0€30MacHOCTH TMOCIEACTBUS OBITOBOI
JTUYHOCTHOE Pa3BUTHE, | STUYCCKOIO MTOBEJACHUS, U TPOU3BOJCTBEHHOW  JEATEIBHOCTH  YeJIOBEKa,
MpEANPUHIUMATEIHCKYIO CIIOCOOHOCTH OIIEHHUBATh CHTYAIMIO M MIPUHUMATh CBSI3aHHOM € TiepepaboTKOIl BEIIECTB; MCIONb30BAThH
NEeSATEIbHOCTh B | OCO3HAHHbIE  pEIIEHHUsS, OPHEHTHPYSICh  Ha TOJYYEHHBbIE 3HAHUA [UII TPHUHATHS TPaMOTHBIX
npodeccuoHaIbHON cepe, MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH; peleHnii npo0ieM B CUTyallusaX, CBA3aHHBIX C XUMHUEH;
HCIIOJIb30BATh SHaHWA o OCO3HAHME JIMYHOTO BKJaJa B IOCTPOCHUE c(hOopMUPOBAHHOCTH YMEHHUI: CaMOCTOSITEIBHO
IIPaBOBOM u (buHAHCOBOI |  yeroffunBOrO GYIYIIEro; IJTAHUPOBATh M TPOBOJUTH XUMHUYECKHHA SKCTIEPUMEHT
IPaMOTHOCTH B Pa3aUYHBIX C coOyroIcHNEM TMpaBUil 0€30MacHOr0 OOparieHus: ¢

KN3HCHHBIX CUTYalHIX;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENISIM U
(w1M) ApYrMM YI€HaM CEeMbH, CO3[aHUI0 CEMbU
Ha OCHOBE OCO3HAHHOI'0O IPHUHATHA HeHHOCTeﬁ
CEMENHOMN KU3HU B COOTBETCTBUM C TPATULIUSIMHU
HaponoB Poccuu;

BEIIECTBAMH U JIADOpPAaTOPHBIM  O0OPYAOBaHHUEM,
(dhopMynupoBaTh LENNb UCCIENOBaHUS, MPEICTaBIATh B
pa3nuyHOM  (opMe  pe3ylbTaThl  AKCIIEPHMEHTA,
AHAIM3UPOBATH U OLIEHUBATEH UX TOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTh YMEHHUMW: COOJIOMATh TMpaBuia
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OBaanenue YHHMBEPCAJIbHBIMH
peryJsiTUBHBIMH JeHCTBUSIMMU:

a) CaMOOPraHu3alMs:

CaMOCTOATENIBHO OCYIIECTBIISATh [MO3HABATEIIbHYIO
NeSTeNIbHOCTD, BBISBISATH MPOOJIEMBI, CTaBUTh H
dbopMynupoBaTb  COOCTBEHHbIE  3aJaud B
00pa3oBaTENbHON ACSITETPHOCTH W YKU3HCHHBIX
CUTYyaLUIX;

CaMOCTOATENIbHO COCTABJATh IUJIAaH  PEIICHUS
MpoOJIEeMBI C YYE€TOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUII;
JTaBaTh OIIEHKY HOBBIM CUTYalIUSIM;
croco0cTBOBaTh (HOPMHUPOBAHHUIO M IPOSIBICHUIO
HIUPOKOI 3pyIUIIMU B Pa3HBIX 00JAacTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) caMOKOHTPOJIb:

WCIIOIB30BaTh MpUeMbl pedICKCUH JIS OLECHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

yMETh OIICHHBAaTh PHUCKH H  CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO,

B) SMOLMOHAJbHBIA HHTEJJIEKT,
NnpeAnoaaraniuii copMMpoOBaHHOCTD:

BHYTpeHHCﬁ MOTHBAIIUU, BK.]'II-OLIaIOH_[CI\/‘I
CTPEMJICHUC K HOOCTHXXCHUIO MCIU H YCICXY,
OIITUMU3M, WHUIUATUBHOCTD, YMCHUE

JENCTBOBATh, UCXOs U3 CBOMX BO3MOKHOCTEN;
SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh NMOHUMATh
SMOIMOHAIBHOE COCTOSIHUE JAPYTHUX, YYUTHIBATh
€ro Ipu  OCYLIECTBIECHHMM KOMMYHUKAIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

9KOJIOTUYECKH II€JIECO00pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM JESATEIBHOCTA B LIENSIX COXPAHEHUS CBOETO
310POBbS, OKpPYXKAIOIIeHl MNPUPOJHON  Cpeabl U
JOCTUKEHHSI €€ YCTOMYMBOIO Pa3BUTHS; OCO3HABATh
OIIACHOCTh  TOKCUYHOI'O  JIEHCTBUA Ha  JKHUBBHIC
OpraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB,
noHumasi cmbicn mnokazarens I1JIK; ananmusupoBath
11E71€CO00Pa3HOCTh MPUMEHEHUS OpraHUYECKUX
BEIIECTB B MPOMBIIIJICHHOCTH M B OBITY C TOYKH
3pEHMsI COOTHOIICHUS PUCK-TIOJB3A;

30




COIIMAIIBHBIX HaBBIKOB, BKJTFOYAIOIINX
CIIOCOOHOCTh ~ BBICTPaMBaTh ~ OTHOLICHHUS  C
APYTMMH  JIFOJbMH, 3a00THUTBCS, IMPOSBIISATH
UHTEpeC M pa3periaTb KOHIUKTEI;
OK 04. S¢dexTuBHO .
. — TOTOBHOCTb K CaMOpa3BHUTHIO, yMETh IUTAHUPOBATh ¥  BBINOJHATh  XMUMHYCCKHI
B3aMMO/ICICTBOBATh U PabOTaTh B
CaMOCTOSITEIIFHOCTH U CaMOOIPEIeNICHUIO; OKCIIEPUMEHT (MIPEBPALICHUSI OPraHMYECKHX BEIICCTB
KOJUICKTHBE U KOMaHJIe.
OBJIaJICHHE HABBIKAMHU yue6HO- IpH HArpeBaHUH, MONYYCHUE ITUICHA U U3YYCHHE €ro

HCCIIEIOBATEIIbCKOW, MPOECKTHOM M COLMAJIbHOU
NeSITeNIbHOCTH;

OBaaneHue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU /IeICTBUAMM:
0) cOBMeCTHAA 1eATeJIbHOCTD!

— MOHMMATh W HCIIOJb30BaTh IMPEUMYIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IIPUHUMATh LEIU COBMECTHOM
JesTeTLHOCTH, OpraHU30BHIBATH "
KOOPJIMHUPOBATh JEHCTBUS MO €€ JIOCTHKEHUIO:
COCTaBJIATH IJIAH JIEUCTBHM, pacpeesiTh PO C
Yy4€TOM  MHEHHMM  YYaCTHUKOB o0cyXnaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIUHUPOBATh U BBINOJIHATH paboTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— OCYUIECTBJISATh MO3UTUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYAlUAX, MPOSBIATH

TBOPYECTBO 51 BOOOpakeHue, OBITh
UHUIIMATUBHBIM,
Osaanenue YHHMBEPCAJIbHBIMH

PeryJsiTHBHbIMU e CTBUAMM:
I') NPUHATHE ceOsl U APYTUX JIIOAei:
— MPUHUMATh MOTUBBI U apryMEHThl JIPYTUX

CBOWCTB, KAaUeCTBEHHBIC PEAKIMM Ha aJIbJCTHU/IBI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JAeHarypaius OelIKoB
IpH  HarpeBaHWHW, I[IBETHBIE pEaKIUh  OCIKOB;
IPOBOAMUTH PpPEaKIMU HOHHOTO OOMEHa, OMpedesiTh
Cpely BOAHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha
cynbdar-, KapOOHAT- W XJIOPHUI-aHUOHBI, HAa KaTHOH
aMMOHHS, peIIaTh 3KCIEPUMCHTAIbHBIC 3aJadd TI0
temaMm "Metamibl" u "Hemertamibl") B COOTBETCTBUU C
MpaBWIAMHA TEXHUKHA 0€30MacHOCTH MPHU OOpAIICHUU C
BellecTBaMH UM JabOpaTOpHBIM  000pYAOBaHUEM;
MPEJICTaBIIATh PE3YJIbTaThl XHMUIECKOTO IKCIIEPUMEHTA
B (opme 3amucu ypaBHEHHH COOTBETCTBYIOLIUX
peaknuii 1 GOpPMYITHPOBATH BBIBOJBI HA OCHOBE JTHUX
pe3ynabTaToB;

YMETh CaMOCTOSITEIbHO ITUTAHHPOBATh W IPOBOJIWTH
XUMHUYECKHHA DKCIEPUMEHT (IIOJIyYeHHE W HW3YYCHUE
CBOMCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIMH YTJIEBOJOPOJIOB Pa3TUIHBIX
KJIaCCOB M  KHUCIOPOJICOJEPKAIINX  OPraHuYeCKHX
BEIIECTB, PENICHHE OSKCICPUMEHTAIBHBIX 3a1ad  II0
pacro3HaBaHUIO HEOPTaHMYECKUX W OPraHUYeCKUX
BEIIECTB) C COONIOZIEHWEM TMpaBWiI OE€30IacHOTO
oOpamieHuss C  BeHIECTBAMH U JIaOOpATOPHBIM
obopynoBanueM, GOpMyJIUPOBATH IETH HCCICTOBAHUS,
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J'II-OI[CI71 IIpU aHAJIU3€ PE3YJIBbTATOB ACATCIIBHOCTH,

IOPENOCTaBIsATh B pa3iaudHoil ¢dopMe pe3yabTaThl

- IIPU3HABaTh CBOE IIPaBO M IIPaBO IPYIHX JKCIIEPMMEHTA, aHAJIM3UPOBaTh M OLEHUBATH UX

Jro/ieil Ha OIMOKH; JIOCTOBEPHOCTD;

—  pa3BHUBaTh CIOCOOHOCTH IIOHUMAaTh MHp C

MO3HULIMK IPYroro 4ejaoBeKa,
OK 07. ConelicTBoBath | B 00/1a¢TH 3K0J10rM4eCKOr0 BOCIIMTAHMSA: copMupOBaTh  NPEACTABICHUS: O  XUMHUYECKOM
COXPaHEHUIO OKpy»aromen | — c(hOpMHUPOBAHHOCTh HKOJIOTHUECKON COCTABJIAIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MHUDa,
Cpenpl, PECYPCOCOEPEKEHHUIO, |  KyIbTYPHl, IMOHUMAHHE BJIMAHUS COLUAIBHO- pOJIM XUMHUM B IIO3HAHWU SIBJICHHMW IIPUPOABI, B
IPUMEHATH 3HAHUA 00 U3MEHEHMH | JKOHOMHMYECKMX  IPOLECCOB HA  COCTOSIHHE (OopMHUPOBAHUN MBILUIEHUS U KYJIBTYphl JUUYHOCTH, €€
KJIMMmara, NPUHUUIBL | [IPUPOJHOM M COLMAIBHOM CpENbl, OCO3HAHUE (yHKIMOHATBHOH T'PaMOTHOCTH, HEOOXOAMMOW st
OEPEKIUBOTO MIpOU3BOJICTRBA, r7100aJ1bHOTO Xapakrepa 9KOJOTMYCCKUX pelICHUsI IIPAKTUYSCKUX 3a7ady U  3KOJIOTMYECKU
5>QQPEeKTHBHO  JEHCTBOBATH B | mpo0ieMm; 000CHOBAHHOTO OTHOINEHUS K CBOEMY 3I0POBBIO M

LIpGSBI:'ILIEII‘/'IHBIX CUTyaluiX.

- IUIAHUPOBAHUE U OCYILECTBJIEHUE IEUCTBUI
B OKpYXKaIOWIE cpele Ha OCHOBE 3HAHUA LeJei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

- AKTHUBHOE HENpUATHE JIEUCTBUH,
MIPUHOCSIIMX BPE OKPYKAIOLIEH CPELE;

- yMEHHE MPOTHO3UPOBATH HEOJIArOMPUSITHHIC
SKOJIOTUYECKHUE TMOCIEICTBUS TPEATPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- PaCIIupPCHUC OIIbITa JCATCIIbHOCTH
9KOJIOTHYECKOM HaITPpaBJICHHOCTH;
- OBJIAJICHUC HaBBIKaMU yqeGHo-

HCCIIEIOBATENILCKON, MPOEKTHOM M COLMAJIbHOU
JIeSITETLHOCTH;

MPUPOIHOM CpeLIE;

YMETb coOnroaaTh paBuUIIa HKOJIOTMYECKU
1[€JIECO00PA3HOTO TOBENECHUSI B OBITY W TPYAOBOU
JESATEIbHOCTH B LENSX COXPAHEHUsSI CBOETO 3/10POBbS U
OKpYy>Karoleu MPUPOAHON  CpEIbl; YUYUTBIBATh
OMacHOCTh BO3JCHCTBUS Ha JKUBBIE OpPraHU3MBbI
OIMPECACIICHHBIX BCHICCTB, IMOHMMAsA CMBICII IMOKA3aTCIIA
npeaeabHON JOMYCTUMON KOHIEHTpAIUH;

YMETH IIPOTHO3UPOBATH, aHAIM3UPOBATH U OLIEHUBATH C
TIO3MIIMI JKOJIOTMUECKOW O€30MaCHOCTH TOCIEACTBUSA
OBITOBOM M  TPOM3BOJACTBEHHON  JEATENBHOCTH
YyelloBeKa, CBA3aHHOM C TmepepabOTKON BEIIECTB;
WCIIONb30BaTh MOJYYEHHbIE 3HAHUS [JIs NPUHATUA
IrPaMOTHBIX ~ pelleHud mpoldjeM B  CUTYalHUsX,
CBS3aHHBIX C XUMUEH;

YMETh OCO3HaBaTh OMACHOCTh BO3JICHCTBUSI Ha JKHBBIC
OpTraHru3MbI OMMPEACTICHHBIX BCHICCTB, ITIOHUMAsA CMBICII
MOKa3aTeNsl MpeAesibHOM JOMYyCTUMOW KOHIIEHTPALIMH,
U TOSCHATh HAa NpHUMepax crnocoObl YMEHbIIEHUS U
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NOPEIOTBPALIEHU MX BPEAHOTO BO3ACHCTBUS Ha
OpraHM3M 4Y€JIOBEKa.

[IK 1.7. BoinonHATe | YHMBepcaJIbHbIE pery/isiTuBHbIE 1eiicTBHSA — c(pOpMUPOBAHHOCTb YMEHUS BBISBISATH B3aUMOCBS3b
MEpONPHUATHS 0 | - CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIIATH XUMHUYECKHUX 3HAHUU c MTOHATUAMU u
00€33apaKMBAHUIO TIOMELICHUN H | CBOIO MO3HABATEILHYIO JESTENBHOCTD, ONPENEIss IPEICTABICHUAMHM  APYTUX  €CTCCTBCHHO-HAY4YHBIX
(I/IJII/I) TeppI/ITOpI/If/'I. eé HeJId W 3aJa4yd, KOHTPOJIUPOBATHL U IO MeEpe npeaMEcTOB  JIA 0ojiee OCO3HAHHOTO IOHMMAaHHUS
HEOOXO/IMMOCTH KOPPEKTUPOBATh IpeJilaraeMblii MaTCPHATBHOrO CIMHCTBA MHUPa
ATOPUTM JEiiCTBUH IIPY BBHIIONHCHAN YYEOHBIX | — C(I)OPMHpOB%lHHOCTL yYMEHUs OOBSCHSTH 3aBUCHUMOCTh
W HCCEIOBATENbCKUX 337124, BHIOMpATh Hanbomee CBOICTB BEILECTB OT BUJA XUMUYECKON CBA3U U TUIA

KPUCTAIJINYECKON pelETKH, OOMEHHBIM M JIOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOU
CBSI3U

3¢hdexTuBHBIA Ccrnocod HX pemeHuss ¢ y4eToMm
MOJTyYEHUsT HOBBIX 3HAHUM O BEIIECTBAX W
XUMHUYCCKHUX PEAKIIHSIX;

- OCyHICCTBJISAITD CAMOKOHTPOJIb ACATCIIBHOCTU Ha
OCHOBE€ CaMoOaHaJIn3a 1 CaMOOIICHKU

4.3. OueHoYHbIE 1 METOAUYECKHE MATEPHAJIbI

[IpomexxyTouHass arrecTands oOydawImmxcs npou3BoauTcs B dopme auddepeHmupoBanHoro 3advera. Jus
mudepeHIIMPOBAaHHOTO 3aueTa pa3padaThIBAlOTCS 3aJaHUsl B KOTOpble BXoaAT: 20 TeCTOBBIX 3ajaHui, | 3amaHue Ha
COOTBETCTBHE M 2 3anauu. [Ipumep BapuanTa 3agaHui:

Yacrtp 1
K kascoomy 3a0anuro 6 amoii wacmu oaemca 4 eapuanma omeema, u3 KOmMopuvlx moabKo 00Ul RPAGUIbHbLI

A 1. O61iee 4ncao aTOMOB B MOJIEKYJIE CEPHOM KHCIIOTHI paBHO
A 2. OTHOCHTENbHAS MOJIEKYIISIpHas Macca OyaeT HauOOobIIeH s
A 3. B aTome yriieposa NpoTOHOB, 3JIEKTPOHOB U HEUTPOHOB COJIEPKUTCS
A 4. KaTHOHBI - 3TO YaCTHUI[bI, KOTOPbIE UMEIOT
A 5. BemnectBo, 00pa3oBaHHOE KOBAJECHTHOM MOJISPHOM CBS3BIO, 3TO
A 6. B xakom 13 mepedrcIeHHbIX COSMHEHUI CTENeHh OKUCIEHHUS Cephl paBHa +4
A 7. Peakuust HOHHOTO OOMEHA HJIET 10 KOHIIA B PEe3yJIbTaTe 00pa3oBaHUs
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A 8. Bce BenectBa rpyniibl SBISIOTCS KUCIOTaMU

A 9. B pacTBOpe 1ienouu npuodpeTaeT MaTMHOBYIO OKPacKy HHANKATOP

A 10. Peakuus coelMHEHUS OTpa)K€Ha B BApUAHTE

A 11. C naubosp1ieil CKOPOCTHIO TP KOMHATHON TeMIIEpaType MPOTEKAEeT PEAKIU MEXKITY
A 12. C Bojio# 1Tpu OOBIYHBIX YCIOBHSIX PEarupyIOT METAILIbI

A 13. Haubosnee cuiabHO BhIpayK€Hbl HEMETAIIIMUECKUE CBOMCTBA Y

A 14. 'oMon0ramMu MOTYT SIBJISITbCS

A 15. ®opmyna ankeHa 3To

A 16. K xakoMy TUITy OTHOCUTCS 3Ta pEaKIUs:

A 17. IlpupoaHblii Ta3 COAEPKUT TIABHBIM 00pa3oM

A 18. U3 npemnoxeHHbIx Gopmy BeiOepuTe GopMyny KapOOHOBOI KUCIOTHI
A 19. Cunee okpalvBaHue TOSIBISETCS P ICUCTBUH 012 HA

A 20. [TpupoaHbIMH TOJIUMEPAMU SBJISIOTCS

Yacrs 2
B 1. I[Ipu BbINOJTHEHUH ITOT0 32/IaHUS YCTAHOBUTE COOTBETCTBHE MEXKIy HA3BAHHEM BellleCTBA U €r0 COCTABOM
HA3BAHMUE BEIIECTBA COCTAB BEHIECTBA
A) xupbl 1) aTO cMech yrieBoi0poOI0B
b) mbuta 2) 3TO cI0XHbIE 3(PUPHI IITULEPUHA U BHICIIUX KapOOHOBBIX KUCIOT
B) nHedpth 3) 3TO mOIUMEPBI, TOCTPOCHHBIE U3 OCTATKOB aMHUHOKHCIIOT
I') 6enku 4) 5TO HaTpPHUEBbIE COJU BBICIINX KAPOOHOBBIX KUCIIOT

5) 3TO0 cnokHBIE A(DUPBI ITUIICHTIIUKOJIS U BHICITUX KAPOOHOBBIX KHUCIOT

OTtBeT:

Yacrp 3
3aganusa C1, C2 cuyuTAOTCA BHINOJHEHHBIMH, €CJIH MPUJIOKEHO COOTBETCTBYIOIIUM 00pa3oM 0(popMIiIeHHOE pellieHue
3a/1a4u.



C 1. Haitaute MaccoBYyIO J0OJIIO KaXI0TO dJeMeHTa B Mosiekyie MeTtaHaiss HCOH

C 2. CKOJILKO BOJIBI ¥ caxapa Hago B3ATh, YTOOBI IpUroToBUTEL 200 T 25 % pactBopa. OTBET OKPYIVIUTE JI0 IIEJI0T0 YHUCIIA.
9

KpnTeplm OLlCHUBaAHHUA TECTOBOI'O 3a1aHUA

Yactn 1 u 2

3a npaBWIbHBINA OTBET Ha Kaxaoe 3ananue yactu | craButcs 1 6amn. Ecnu ykazaHsl 1Ba U 0ojiee OTBETOB (B TOM YHUCIIE
MIpaBUJIBHBIN ), HEBEPHBIN OTBET MUJIM OTBET OTCYTCTBYET — () OasuioB.
B yactu 2 3amaHue ¢ KpaTKUM OTBETOM CUUTAETCS BBINOJHEHHBIM BEPHO, €CJIM MPABUIBHO YKa3aHa MOCIE0BATEIbHOCTD
uudp. [IpaBuibHO BhINOTHEHHOE 3a7aHue Bl oneHuBaroTces cienyrommM oopa3zom: 2 0amia — HeT omuook; 1 6amn — gomyiieHa

oJiHa omnoOka; 0 6anIoB — NOMYUIEHBI ABE U 00Jiee OLIMOKHN UM OTBET OTCYTCTBYET.
K xaxnomy 3a1aHHIO B 9TOM 4aCTH AAaeTCA 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJIMH IPaBUJIbHBIN

Kpurepuu oneHnBaHus 3HAHUI ¢ Pa3BEPHYTHIM 0TBETOM

C 1. HaliguTe MaccoByI0 J0JIIO KaKJI0T0 AeMeHTa B MoJiekylie metanainst HCOH

Yacrtp 3

DJIeMEHTHI OTBETAa

( momyckaroTcst HHbIe (DOPMYIMPOBKH OTBETA, HE MCKAXKAIOIINE €T0 CMBICTIA)

1) Boruucniena mosekynspraas macca meranains: My (HCOH) = 2A; (H) + Ar (C) + A (O) =2-1

+12+16=30

2) Beruncnena maccoBas gons yriepoaa: Ar (C) - 100% / My (HCOH) =12 - 100% / 30 = 40%
3) Berancnena maccoBast jgoist Bogopona: Ar (H) - 100% / My (HCOH) =2 -1 -100% /30 ="7%
4) Beruncnena maccoBas 1ois kuciopoga: Ar (O) - 100% / My (HCOH) =16 - 100% /30 = 53%

Kpurepum oueHnBanus basibl
OTBeT NpaBUIIbHBIN U MOJIHBIN, BKIOYAET BCE HA3BAHHBIE DJIEMEHTHI 2
[IpaBHIbHO HaNMCaHbI IEPBBIM IEMEHT U OJUH U3 MOCIENYIOIUX TPEX 1
Bce niieMeHThI 0TBETa HallMCaHbl HEBEPHO 0
Maxkcumanvuwiil 6ann 2
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C 2. CKOJILKO BOJIBI ¥ caxapa Hago B3ATh, YTOOBI IpUroToBUTEL 200 T 25 % pactBopa. OTBET OKPYIVIUTE 10 1IEJI0r0 YHUCIIA.
9

DJIEMEHTBI 0TBETa
( momyckaroTcst UHbIE (POPMYIMPOBKU OTBETA, HE MCKAXKAIOIINE CMBICIIA)

1) Hanucana opMyna JUTst HAXOXKIEHHSI MACCOBOM JTOJIM paCTBOPEHHOTO BEIIECTBA:
m BelecTBa
o= ———-: 100%
m pacTBopa
2) BBIYMCIICHA MAcCca PACTBOPEHHOI'O BEIIECTBA: M caxapa = () J0JSI PACTBOPEHHOIO BEILIECTBA * M
pactBopa /100% = 25% : 200/100% = 50 I

3) BBIUMCIIEHA MACCa BOJIBI: M pacrsopa - M caxapa = 200 — 50 =250

Kputepun onenuBanus Bajbl
OTBeT NpaBUJIbHBINA U MOJIHBIN, BKJIIOYAET BCE HA3BAHHBIE 2JIEMEHTHI 3
IIpaBriIbHO HanKMCaHbI 1Ba BTOPBIX JIEMEHTA 2
ITpaBriIbHO HaNKMCaH OJIMH U3 NEPBBIX JIBYX IEMEHTOB 1
Bce aneMeHThl HanucaHbl HEBEPHO 0
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