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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN IMPOT'PAMMBI
JUCLHUITI/IMHBI «XUMMUSI»

1.1. MecTo AMCIUILVIMHBI B CTPYKTYpe o0pa3oBaTe/ibHOI nporpammsel CITO

HOuciunnHa «XUMUs» SB/ISIeTCS 00s13aTe/IbHOM 4YacThbio 00I1jeo0pa3oBaTeIbHOTO
1[MK/Ia 00pa3oBaTebHOM TTPOrpaMMbl B COOTBETCTBUU C (PefieparbHBIM T'OCYAapCTBEHHBIM
oOpa3oBaTesibHbIM cTaHAapToM (manee — ®I'OC) cpenHero TmpodeccUoHaATBEHOTO
obpa3oBanus (ganee — CITO) o cnierfuanbHOCTH 40.02.04 FOpucnpyaeHIusi.

[TpukiagHONM MOAY/Ib BK/IOUaeT pasfen 8 «XuMusi B ObITY U TIPOM3BOZCTBEHHOMN
JlessiTeJIbHOCTU uejioBeKa», KOTOPhIM peasn3yeTcs AJisg BcexX Ipodeccuii/crieliaibHOCTen
METO/IOM peIlleHUs] KeMCOB, CBSI3aHHBIX C 3KOJOTMYecKOoM 0e30MacHOCTBbIO W OIeHKOM
TI0C/IeZICTBUM OBITOBOM M MPOM3BO/ICTBEHHOM JleATeTbHOCTH, COOTBETCTBYIOIIIEM OTPaCc/IsiM
Oyayiieii podeccroHabHOM [1esTeTbHOCTH 00yUaroIXCsl.

1.2. lleniu ¥ IVIaHUPYyeMBbIe pe3y/IbTaThl 0CBOEHUS ANUCLUTIMHBI

1.2.1. Ilesiu ¥ 3a/ja44 AUCHUTIUHBI

CopepkaHre TIPOrpPaMMbl JUCIUTIIMHBI «XWUMHS» HarpaB/IeHO Ha [JOCTHKEHHe
CeIyIOLMX IieJIeH:

- dbopMUpoBaHWe  CHUCTeMbl XMMUUECKHMX  3HaHUM KakK  BaKHeMIleu
COCTaBJISIIOIEN €eCTeCTBEHHO-HayYHOM KapTMHbI MHpA, B OCHOBE KOTOPOW JiexKaT
K/IF0UeBble TIOHATUS, (PyHZAMeHTa/ibHble 3aKOHbl M TeOpUM XWUMHH, OCBOEHUEe Si3bIKa
HayKH, yCBOeHHe W TIOHUMaHUe CYII[HOCTH JIOCTYITHBIX 0000IIeHnii MUPOBO33peHYeCKOro
XapakTepa, 03HaKOMJIeHHE C UCTOPHEeN X Pa3BUTHS U CTaHOBJIEHUS;

- (hopMUpOBaHWe ¥ pa3BUTHE MPe/ICTABIEHUN O HAayYHbIX MeTOJax MO3HaHUS
BEI[eCTB W XWUMHUECKMX peakiyid, HeoOXOJUMbIX [ TIPUOOpeTeHUs yMeHWH
OPHEHTHPOBAThCSl B MUPE BelleCTB U XMMUYECKHUX SIBJIeHWH, UMEIOIUX MEeCTO B MPUPO/E,
B MMPAaKTUUYECKOW U MOBCEHEBHOMW JKU3HMU;

- pa3BUTHE YMEHHUH U CIIOCOOOB [JiesiTeTbHOCTH, CBS3aHHBIX C HabJIIoeHreM U
00bsICHEHWEM XHMUUECKOTO 3JKCIIepUMeHTa, COO/MofieHeM TIpaBWI  0e30I1acHOro
obpariieHus C BellleCTBaMH.

3ajaun AUCIUII/IAHBI:



1)  cdopMupoBaTh MOHWMaHWEe 3aKOHOMEDHOCTeW TIIPOTeKAHUS XUMHUYeCKUX
TPOLIeCCOB U SIBJIEHWH B OKPY’Karolllel cpejle, a TakKKe UX CBSI3b C 1[@JIOCTHOW Hay4YyHOU
KapTHUHOM MUpa U JPYTUMU eCTeCTBeHHbIMU HayKaMu;

2)  pasBUTb yMeHWs COCTaB/SATh (OPMYJbI HeOpPraHMYeCKMX W OpraHUueCKUx
Bell[eCTB, YpaBHEHUsS] XUMHUUECKHUX peakiUi, 0OBACHATh WX CMbIC], WHTEPIPeTUPOBaTh
pe3y/bTaThl XUMUUECKUX IKCTIEPUMEHTOB,

3)  cdopmupoBaTh  HaBBIKM  TPOBeJleHHs  TPOCTEUIINX  XUMHUUECKUX
9KCTIepUMEHTabHBIX UCCIeIOBaHUM C COOJTIO/IleHreM MpaBua Ge3omacHOro obparieHus ¢
Bell[eCTBaMU U 1TaO0paTOPHLIM 000pYZ0BaHHUEM;

4)  pa3BUTh YMeHHs HaxO[uTb, aHAJM3UPOBATb U MCIO/b30BaTh MH(POPMAI1IO
XUMUYECKOTO XapakTepa W3 pa3lu4HbIX WHGOOPMAIIMOHHBIX MWCTOUYHUKOB, BKJ/IOUast
yuebHYI0 TUTepaTypy, HayuHble MyO/MKalid U UHTePHEeT-PeCcypChl;

5)  cdopMupoBaTh yMeHUsI IPOrHO3UPOBATh MMOCECTBUS CBOEH /lesITe/IbHOCTH U
XUMUUECKUX TIPUPOJHBIX, OBITOBBIX U TIPOM3BO/CTBEHHBIX TIPOIIECCOB, YUWThIBas
BO3MO>KHbIE 3KOJIOTHYeCKHe U COLabHbie BO3/IeNCTBYS;

6)  cdopmupoBaTh MOHMMaHWe 3HAYMMOCTH OCTKEHUN XUMHUUYeCKOW HayKu U
TeXHOJIOTU [J/isT pa3BUTHS COLIMATBLHOU 1 TIPOM3BOZICTBEHHOM cdep C yMeHreM TTPUBOJUTh
TIpUMephl X MIPUMeHeHUsT B pa3/IMUHbIX chepax KU3HU.

1.2.2. TlnaHupyembie pe3y/bTaTbl OCBOEHUA AUCHMIUIMHBI B COOTBETCTBUM C
@®I'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOIieoOpa3oBaTenbHasi AUCIUIVIMHA «XUMHs» UWMeeT TpU
dopmupoanuu 1 passutuu OK 01; OK 02; OK 04; OK 07, npeacraBieHHbix B PI'OC

CITO no npodeccuy/creriuanbHOCTH.



Kog un
HavMeHOBaHHUe
¢opmupyembix
KOMIIeTeHI[Hi

IInanupyemsble pe3y/ibTaTbl 0CBOEHUS AUCIUTINHbBI

OO6wue’-

JMcuMnIMHapHbIe’

OK 01. Beibupatb
CIIOCOOBI pereHust
3azau
ripoceccroHaTLHOM
JeATeIbHOCTU
MIPUMEHUTEJTBHO K
Pa3/TUUHBIM
KOHTEKCTaM

JINYHOCTHBIE Ppe3y/JbTaThbl [AO/DKHBI OTPaXaTb B

yacTu:

TPYAOBOr0 BOCIIUTAHHA:

- TOTOBHOCTH K TpPyAy, OCO3HaHWe I[eHHOCTH
MacTepCTBa, TPYA0I0oue;

- TOTOBHOCTH K aKTHBHOMN JlesiTelTbHOCTH
TeXHOJIOTUUeCKOW U COLMaJIbHOM HarpaB/IeHHOCTH,
CMOCOOHOCTh ~ WHUIMUPOBATb,  IJIAHUPOBaTh M
CaMOCTOSITe/IbHO BBITOJ/IHSATh TaKyIO /eATeIbHOCTb;

- UHTepeCc K pa3/MuHbIM cdepaM MpodecCroHaTbHOM

JlesITeIbHOCTH.
MeTtanpeaMeTHbIe pe3y/bTaThbl J0/DKHBI OTPaXKaTh:
Osnajenue yHHUBepCa/JIbHBIMU y4eOHbIMH

M03HaBaTe/TLHBIMHU 1efICTBUAMM:

a) 0a3zoBbIe JIOTHYECKHe e CTBHSA:

- caMmocTosATenbHO (JOpMY/IMPOBATh U aKTya/ll3UpPOBaTh
nipobJsieMy, pacCMaTpUBaTh ee BCECTOPOHHE;

- yCTaHaB/MBaTh  CYIIEeCTBEHHBbIM  MPU3HAK WU
OCHOBAHHWSI /Il CpPaBHeHHs, KjacCUPUKALUKA U
0600111eHUS;

- ompefensTh e/ JesiTeTbHOCTH, 3a/laBaThb
rapaMeTpbl ¥ KPUTEPUH UX TOCTKEHUST;

- BBbIB/IATH 3aKOHOMEPHOCTM W TIPOTUBOpPEYMs B
paccMaTpUBaeMbIX SIBJIEHUSIX;

JucnuninHapHble pe3y/ibTaThl [JO/DKHbI 0TPaXKaTh:

I1P6 01. cdhopMUPOBaHHOCTh MpE/CTABIEHUI: 0 XMUMHUYEeCKOH
COCTaB/IsItOlel ecTeCTBeHHOHAayYHOW KapTWHbI MMpa, POJIU
XUMUM B TI03HAHWW SIBJIEHUA TIPUPOAbI, B (POPMUPOBAHUU
MBILLIZIEHUST M KYJbTYPbl JIMYHOCTH, €€ (DYHKLMOHA/IbHOM
IPaMOTHOCTH, HeOOXOJUMOHN [ijii peIleHUus] TIPaKTUYeCKUX
3aZlau ¥ 9KOJIOTHUeCKH 0OOCHOBAHHOT'O OTHOLIEHUs K CBOEMY
310POBbIO Y TIPUPOJHOU CpeJe;

IIP6 02. BnaseHre CUCTEMON XWMHWUYECKHUX 3HaHWM, KOTopasi
BK/IIOUAeT:  OCHOBOIIO/IAraroljye  TMOHATUS  (XMMHUYeCKU
3/IeMeHT, aToOM, 3/eKTpOHHas o00osiouka aTtoma, S-, p-, d-
3/IeKTPOHHBIE OPOWTA/IM aTOMOB, MOH, MOJIEKYJIa, BaJIleHTHOCTb,
3/1eKTPOOTPULIATENIbHOCTb, CTeMeHb OKUCJ/IeHUs, XUMHUYecKas
CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM 00beM, YT/iepoJHbIH
ckeneT, (yHKLUOHAa/AbHAasi TpyMna, pajuKaa, U30Mepus,
W30Mephbl, TOMOJIOTUUECKWI psifi, TOMOJIOTH, YIJIeBOJOPOJbI,
KUACIOPOZI- U a30TCojiepiKalljie COeJUHeHHsi, OMOIorhuyecKu
aKTUBHBIe BelllecTBa (YTJIeBOABI, >KUPBI, Oesiku), MOHOMep,
MoJIMMep,  CTPYKTYpHOe  3BEHO,  BbICOKOMOJEKYJISIDHbIE
Coe/IHEHUs, KPUCTa//IMUuecKasi pellieTKa, THIbI XUMHUUeCKUX

peakLuii (OKMC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIE, 9K30-U
JHJOTEpPMHUUYECKHe, peak[iM HOHHOTO oOMeHa), pacTBOp,
3JIeKTPOJIUTHI, HE3JIeKTPOJIUTHI, 3JIeKTPOTUTHUeCKast

Auccouuanys, OKHCJ/INTEe/Ib, BOCCTAHOBUTEJIb, CKOpPOCTb

! OO61mye pe3ynbTaThl OCYILECTBISIOTCS B COOTBETCTBUU C JIMUHOCTHBIMU U MeTanpegMeTHbIMU pe3yabratamu @I'OC COO (ITpukaz MunobpHayku Poccru ot 17.05.2012 Ne 413
(pepmaxiwst ot 27.12.2023 1.), B JOpMUpPOBaHKMY KOTOPBIX yU4acTByeT 00irjeobpa3oBaresibHast AUCLUATUIHHA.
2 JuciyriiMHapHbie pe3y/ibTaThl OCYIECTBIISIIOTCSA B COOTBETCTBUU C TPeOOBaHUSMHU K MPeJAMETHBIM pe3ysibTatam 0a3oBoro yporHs (ITP6), ycranosnenHbivu @T'OC COO (Tpukas
MunHo6pHayku Poccun ot 17.05.2012 Ne 413 (pegakuus ot 27.12.2023 r.), € COXpaHeHHEM UCXOZHOU HyMepaluy.
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BHOCUTb KOPDEKTUBBI B JesITeJIbHOCTb, OLIeHWBAThb
COOTBETCTBUE pe3y/bTaTOB Lie/isiM, OLleHWBaTh PUCKU
MOC/Ie[ICTBUM J1esiTeIbHOCTHU.

0) 0a3oBbIe HCC/IeJ0BATE/IbCKHE JIeHCTBUA:

B/IaZleTh HaBbIKAaMM y4eOHO-MCC/IeI0BaTe/IbCKOU |
MPOEKTHOW /IeTe/TbHOCTH, HABBIKAMHU pa3pelleHUs
npobJiem;

BBISIB/IITh ~ TIPUUMHHO-C/IEZICTBEHHbIE  CBSI3U |
aKTyaJM3upoBaTh 3ajiauy, BBIJBUraThb TUIIOTE3y ee
pelleHus], HaXOUTh apTyMEeHTHI /ISl I0Ka3aTebCTBa
CBOMX YTBEP)XK[EHWH, 3a/aBaTh [apaMeTpbl U
KPUTEPUU PelLleHus;

aHAJIM3UPOBATh TOTyUeHHbIe B XO/e PeIleHus 3alaun
pe3yJIbTarThl, KPUTHUUECKH OLIeHUBATh ux
ZOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MeHEeHHe B HOBBIX
YC/IOBUSIX;

yMeTb TIEPEHOCHUTh 3HaHWs B T[I03HABAaTe/lbHYIO W
MPaKTHUUEeCKYI0 00/1aCTH KU3HeJesTeTbHOCTH.

XUMHYECKOM peaklMd, XUMUYeCKOe paBHOBECHE), TeOpUH WU
3aKOHbl (Teopysi XUMHUECKOIO CTPOEHMS OpraHUYecKHx
BemjectB A.M. bBymnepoBa, Teopus 3/IeKTPOJIMTHYECKOU
JYccoLMalvy, repyuoauueckuit 3akod .M. MeHzeneeBa, 3akKoH
COXpaHeHUs1 MaccChl), 3aKOHOMEPHOCTH, CUMBOMYECKUN SI3BbIK
XUMHHY, (AKTOJOTMYEeCKHe CBeJleHHsI O CBOMCTBAX, COCTaBe,
MojyyeHM ¢ 0e30MacHOM  WCIIOJb30BAaHUM — BayKHEMIIIMX
HEOPraHWYeCKUX W OpraHWuYecKUx BeIIeCTB B ObITy U
TIPaKTUYeCKOH JleTe/IbHOCTH Ye/I0BeKa;

ITP6 03. chopMUPOBAaHHOCTb YMEHH BBISIB/IATH XapaKTepHbIE
TIPU3HAaKA Y B3aWMOCBSI3b WU3YUEHHBIX I[OHATUM, TPUMEHSTb
COOTBETCTBYIOLI|UE TIOHATHUS IIPU OIKMCAHUU CTPOEHUs U
CBOMCTB HeOpraHMYeCKMX M OpraHu4yeCKuMX BeIeCcTB U HUX
TpeBpalleHUH; BbISB/IATh B3aMMOCBSI3b XUMUUECKHUX 3HAaHUW C
MOHATUAMM U Tpe/iCTaB/AeHUs MU [IPYTUX eCTeCTBeHHOHAyUYHbIX
rpe/iMeTOB;

ITIP6 04. cdhopMHUPOBAaHHOCTP YMEHWH  HCIIOJIb30BAaTh
HavMEeHOBaHUS XUMHWUYECKUX COeJUHEHUW MeXIyHapOJHOI0
CO03a TEOpPeTUYeCKOM U INPUK/IaJHOM XUMHUM U TPUBHAJ/IbHBIE
Ha3BaHWS Ba)KHEMIIMX BelecTB (3TWIEH, alleTU/eH, TJIMLEePUH,
(beHon, dopmManbierysi, yKCyCcHasi KUC/IO0Ta, TJIULMH, YrapHbIi
ra3, yrjieKuc/blid ra3, aMMHakK, raiieHas W3BeCTb, HeralleHas
V3BeCTb, NHUTbeBasi Coja W [JpPYrux), COCTaBIATb (POPMYJIbI
HeOpraHWYeCKMX M OpraHhvyeCcKUX BelecTB, ypaBHEHUs
XUMHUUECKUX peaklui, OOBSICHATh WX CMBIC/; TOJTBEPXKIATh
XapakTepHble XUMHYeCKHe CBOMCTBA BellleCTB
COOTBETCTBYIOIIMMHU JKCIIePUMEHTaM{ U 3allvCsIMU YpaBHEHUMN
XUMHUUECKUX peaKLUii;

IIP6 05. cdopMUPOBAaHHOCTb yMEHHM  yCTaHABJIMBATh
TIpUHA/J1e’KHOCTh W3YUYeHHBIX HeopraHuyeckKux u
OpraHMYeCKUX BellecTB K ONpe/ie/IeHHbIM KjaccaM U IpyIrnam
COeJMHEHWM, XapaKTepu3oBaTb WX COCTaB U BakKHeUllne
CBOWCTBaQ; onpezensiTh BUIbI  XMMUUYECKHUX  CBSi3el
(KoBasileHTHasi, WOHHAs, MeTajyInyecKasi, BOJOPOJHAasi), THIIbI




KPUCTA//TMYECKUX PEeLIeTOK BellecCTs;
XUMHUUECKUe peakluy;

ITP6 07. chopMHPOBaHHOCTH YMEHHUM MPOBOJUTH PacueThbl 10
XUMHUUECKUM (pOopMy/iaM U ypaBHEeHHUSIM XUMUUECKHX peakLii C
WCI0/Ib30BaHreM (U3NUYEeCKUX BeJUUWH, XapaKTepU3yHIIUX
BeIleCTBa C KOJIMUECTBEHHOW CTOPOHBL: Macchl, 00beMa
(HopManbHBIE  YCJIOBMSI) ra30B, KOJIAUECTBA  BeIeCTBa;
WCITI0/1b30BaTh CUCTEMHblE XMMHUUECKHWe 3HaHUS [/Is1 TIPUHATHS
pelleHn B KOHKPeTHBIX JKU3HEHHbIX CUTYaLUsiX, CBSI3aHHBIX C
BelL[eCTBaMH U UX [IPUMEHEeHUEM.

K/1accuuLMpoBaTh

OK 02. Ucnionp30Bathb
COBpeMeHHbIe
Cpe/cTBa TOUCKa,
aHa/m3a u
WHTepIpeTaLun
MH(pOpMaLKU U
vH(MOopMal[MOHHbIe
TeXHOJIOTUM [I/IsT
BBITTOJTHEHUS 3a/]a4
ripoceccroHaTLHOM
JiesiTeTbHOCTU

JIMUHOCTHBIE pe3yJabTaThl

AO/DKHbBI O0TPa)XdTb B

yacTu:
LEHHOCTHU HAYYHOI'0 ITO3HAHUA:

chOopMHPOBAHHOCTh MHPOBO33peHusl,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U OOI[eCTBEHHOW TPAaKTUKU, OCHOBAHHOTO Ha
[Masiore KyJbTyp, CIIOCOOCTBYIOI[ETO OCO3HAHHIO
CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;
COBEpILIEHCTBOBaHUE SI3bIKOBOM M  UMUTATe/IbCKOU
KyJIbTypPbl KakK Cpe/CTBa B3aUMOJENCTBUS MeXIY
JIOZIBMH U TI03HAHUS MHpa.

METaﬂpeﬂMETHbIe pe3yjabTaThbl JO/DKHBI OTPAXXATh:

Osnagenue

yHHUBepCa/JIbHBIMU y4eOHbIMH

M03HaBaTe/IbHBIMH JIeHiCTBUSIMH:
B) pabora c ungopManme:

B/IQ/IeTh HABbIKAMU TIOJyYeHUsT WH(OpPMALUU U3
UCTOUHMKOB  Pa3HbIX  THUIOB,  CaMOCTOSITEJIbHO
OCYIIeCTB/IATh TIOMCK, aHaIM3, CHUCTeMaTH3alfi0 U
WHTEPIIPeTalMi0 WH(OpPMAIUK Pa3IMYHbIX BU/IOB U
dhopM Tipe/iCTaB/IeHYS;

CO3/1aBaTh TEKCThI B PA3/MUHBIX (hopMaTax C y4yeTOM
Ha3HaueHuss WH(OpMAIMM W 1ie/IeBOH ayJUTOpHH,
BbIOMpasi ONTHUMAaJbHYIO (OpMY TIpe/CTaB/eHUsT |

JucnuninHapHbie (MpeAMeTHbIe) pe3y/bTaTbl M [JO/DKHBI
OTpaXkaTh:

ITP6 06. BjasieHHe OCHOBHBIMU METOZAMU HAyYHOTO TIO3HAHUS
BeIeCTB U XUMHWUECKUX SIBJeHUH (HabO/rofieHue, W3MepeHue,
5KCIIePUMEHT, MO/|e/IMPOBaHMe);

I1P6 07. chopMUPOBAHHOCTb YMEHHWM TPOBOJUTH PAaCUeThl 10
XUMHUUECKUM (hopMy/iaM U ypaBHEHHUSIM XUMUUECKUX peakLii C
WCI0/Ib30BaHeM (U3NUeCKUX BeJIMUWH, XapaKTepU3yHOIINX
BellleCTBa C KOJMYeCTBEHHOW CTOPOHBI: MacChl, oObema
(HopManbHBIEe  YC/IOBHSI) Tra30oB, KOJIAUECTBA  BeILeCTBa;
VICTI0/Ib30BaTh CUCTEMHBbIE XMMHUUYeCKUe 3HaHWSA [Ji TIPUHATUSA
pelleHni B KOHKPeTHBIX JKU3HEHHbIX CUTYalUsiX, CBSI3aHHBIX C

Bell|eCTBaMU U X NTPUMEHEeHUEeM;
IIP6 08. chopMUPOBAHHOCTb yMEHUH TUIAHUPOBATh U
BBIIIOJIHATh ~ XMMWUYECKHMH  SKCIepUMeHT  (TipeBpalleHUst

OpraHuYeCcKUX BeLLeCTB MPU HarpeBaHWH, TOJyuyeHue STU/IeHa
U W3y4yeHHe ero CBOWMCTB, KayeCTBeHHble peakUM Ha
anbJerupl, Kpaxmas, VYKCYCHYK KHUCIOTY; JeHarypauuys
Oe/KOB NpU HarpeBaHWH, LIBeTHbIE peaki[uu 0e/IKOB; TIPOBOAUTH
peakiud HWOHHOrO OOMeHa, OmpeJensiTh CpeAy BOJHBIX
pacTBOPOB, KaueCTBeHHbIe peakluy Ha Cyrbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, Ha KaTHUOH aMMOHMUS; peliaThb
3KCIepUMeHTabHble 3a7auu 10 TemMaMm 'Metamibl" ¢




BU3ya/IM3aL{uH;
OLIeHUBATb JIOCTOBEPHOCTb,
vHbopMalid, ee  COOTBETCTBUE
MOpaJIbHO-3TUYeCKUM HOpMawm;

JIeTUTUMHOCTD
MPpaBOBbIM n

B/3/ileTh HAaBbIKAMM pacllO3HaBaHUS U  3allUThI
uHpopMaruy,  WH(OPMALMOHHOW  0e30TMacHOCTH
JIMYHOCTH.

"HemeTannbl") B COOTBETCTBUM C TIpaBUWIaMU TeXHHUKU
OesomacHocTH  TpH  obpalieHWd ~C  BeljeCTBaMH |
nabopaTopHbIM 000pyJOBaHWEM; TIPeACTaB/SATh Ppe3y/bTaThl
XUMHUUECKOTO SKCreprMeHTa B (OopMe 3amuch ypaBHEHWH
COOTBETCTBYIOLMX peakUuid U (OpMy/IMpOBaTh BBLIBOAbI Ha
OCHOBe 3TUX Pe3y/IbTaTOB;

IIP6 09. cdopMUPOBAaHHOCTb yMEHHUs aHA/JIM3UPOBATh
XUMHUUECKY}0 MH(pOpMaLyio, TOAy4YaeMyl W3  pasHbIX
HMCTOYHUKOB (CpeACTB MacCOBOM UH(opMaluu, cetb MHTepHeT

U fipyrue).

OK 04. DddexkTuBHO
B3aHMMO/IelICTBOBATh U
paboTaTh B
KOJI/IeKTHBe U
KOMaHjie

JIMUHOCTHBIE pe3yJabTaThl

AO/DKHbBI O0TPa)XdTb B

yacTu:
rpaXKJdHCKOIro BOCIIUTAHUA:

TOTOBHOCTb BECTH COBMECTHYIO [IeSITeJTbHOCTh B
WHTepecax rpakJaHCKOro 00I1iecTBa;

yMeHHe  B3aWMOJIEHiCTBOBAaTb C  COLMA/IbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLUUSIMH U
Ha3HaUeHUEM.

MeTanpeMeTHbIE pe3y/IbTaThl JO/DKHbI 0TPAXKaTh:
OB/ajieHlie YHHBEPCA/ILHbIMH KOMMYHHKATHBHBIMH
JIeliCTBHAMMU:

0) coBMecTHasi IeATe/IbHOCTD:

OBafenue

MOHUMATh U WCI0JIb30BaTh TperMyl1liecTBa
KOMaH/IHOW ¥ MHIUBU/Iya/IbHOU PaboThI;

NMpUHUMAThb  LieJId  COBMECTHOM  JIesiTeJIbHOCTH,
OpraHu30BbIBaTh U KOOPJWHUPOBATh [I€MCTBUS T10 ee
JIOCTYKEHMIO: COCTaBJIATh TJ1aH JIeCTBUM,
pacripefie/iitTb PoJid C yueTOM MHEHHH Yy4aCTHUKOB
00Cy>KaTh pe3yabTaTbl COBMECTHOM PaboThI.
YHUBEpPCA/TbHBIMH  PeryJIATUBHBIMHU

JIeliCTBHAMMU:
) NIPUHSATHE Ce0s1 U APYTHX JIIO/IeH:

MPUHUMAThb MOTUBBI U apIyMEHThI JPYTUX JH0/el Npy

JucnuninHapHbie (MpeAMeTHbIe) pe3y/bTaTbl M [JO/DKHBI

O0Tpa)kaThb:
IIP6 08. cdopMHpOBaHHOCT, yMEHMM TIUIAHUPOBaTh U
BBITIOJIHATE ~ XUMHWUECKUNW  JKCIepuMeHT  (TpeBpalljeHust

OpraHUuecKHX BelecTB NPU HarpeBaHWH, MOIyYeHHe STUeHa
U u3yYeHWe ero CBOWCTB, KauyeCTBEHHble peaklUuu Ha
anbJerusipl, Kpaxmasa, YKCYCHYH KHCJIOTy; [JeHaTypaLus
0e/IKOB TpU HarpeBaHWH, 1IBETHBIE PeaKI[U 0e/IKOB; TIPOBOJMTH
peakiMd HOHHOTO OOMeHa, OIpeJeNisiTh CpeAy BOJAHBIX
PacTBOPOB, KaueCTBeHHbIe PeakIMu Ha Cysbdar-, KapOoHaT- U

XJI0pU/i-aHUOHBI, Ha KaTUOH aMMOHMUS; peliaThb
JKCIlepUMeHTa/lbHble 3ajaud 10 TeMaMm "Metamibl" U
"HemeTtannbl'") B COOTBETCTBUM C TIPaBWJIaMM TeXHUKHU

OesomacHocTM  Tpu  oOpaileHMW  C  Bel[ecTBaMU U
nabopaTopHbIM 000pY/ZOBaHHEM; TIPEACTAB/SATb DPe3y/bTaThl
XUMHMYECKOTO JKCIleprMeHTa B (opMe 3amucy  ypaBHEHWH
COOTBETCTBYIOIIMX peakiuid U (OpMy/IUpOBaTh BbIBOABI Ha
OCHOBe 3THX pe3yJIbTaToB.




aHajM3e pe3y/bTaToB JIeATe/bHOCTH;
MpU3HaBaTh CBOE TPaBO M IPaBO APYTUX JHOZed Ha
OILIMOKY;

pa3BUBaTh CIOCOOHOCTh TOHUMAThb MHUP C TO3UI[UM
JPyTOTO ueyioBeKa.

OK 07.
CojeiicTBOBaTh
COXPaHEeHUIO
OKpYKarolllei cpeibl,
pecypcocOepesxeHHIo,
TIPUMEHATDb 3HaHHUs 00
W3MEeHEeHUY KIMMarTa,
TIPUHLUTIBI
Oepe>xMBOro
TIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIeiCTBOBATh B
Yype3BbIUalHbIX
CUTyaLUsX

JINuHOCTHBIE pe3yabTaThl

AO/DKHBI OTpPaXXaTb B

YacCTH:

IKOJIOTMUECKOr0 BOCTIMTAHUA:
c(hOpMMPOBAHHOCTb  KOJIOTMUYECKOW  KYJIbTYpHI,
MOHUMaHWe B/WSHUSA  COLMATbHO-9KOHOMUYECKUX

TIPOLIECCOB Ha COCTOSIHWE TPHUPOJHON M COLMaTbHOM

cpeibl,  OCO3HaHWe  TJI00ATBHOTO  XapakTepa
9K0JIOTUYECKHUX Mpobiem;
I/IaHUpOBaHWe W OCyIeCTB/eHWe [JeUCTBUM B

OKpY)Karolllel cpefie Ha OCHOBe 3HaHMS Liesiel
yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBa;

aKTUBHOe HeNpusiTe AeNCTBUM, TMPUHOCSIIMX Bpe[
OKpY’Karolllel cpefie;

yMeHHe TIPOTHO3UPOBATh
5KOJIOTUUeCKHe  TI0C/e/|CTBUS

JleliCTBUM, MpeJioTBpalllaTh UX.

He0/1arorpusTHbIE
TpenpUHUMAaeMbIX

METaﬂpeﬂMETHbIe pe3yjabTaThbl JO/DKHBI OTPAXXATh:

Osnagenue

yHHUBepCa/JIbHBIMU y4eOHbIMH

M03HaBaTe/IbHBIMH JIeHiCTBUSIMH:
B) pabora c ungopManme:

WCTIO/Mb30BaTh  CPeACTBA  WH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMA B  PEelIeHUM
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHU3al[UOHHbIX 3azay C cobsroieHueM
TpeOOBaHUI 3PrOHOMHUKH, TEXHHMKH 0e30macHOCTH,
TUTWEHBI,  pecypcocOepe)keHHsl,  TPaBOBBIX U
3TUYECKHX  HOPM, HOPM  WH(OPMALMOHHOM
6e301acHOCTH.

JucouninHapHbie (MpeAMeTHbIe) pe3y/bTaTbl M JO/DKHBI
O0TpaXkaThb:

I1P6 01. cdhopMUPOBaHHOCTh MpE/CTABIEHUN: O XMUMHUUYEeCKOH
COCTaB/IsItOlel ecTeCTBeHHOHAayYHOW KapTWHbI MMpa, POJIU
XUMUM B TI03HAHWW SIBJIEHUA TIPUPOAbI, B (OPMHUPOBAHUU
MBILLIZIEHWST M KYJbTYPbl JIMYHOCTH, €€ (DYHKLMOHA/IbHOMN
IPaMOTHOCTH, HeOOXOJUMOUN [ijii peIleHUus TIPAaKTUYeCKUX
3aZlau ¥ 5KOJIOTHUeCKH 0OOCHOBAHHOT'O OTHOLIEHUs K CBOEMY
310POBBIO Y TIPUPOJHOU CpeJe;

ITP6 10. cdopMHUPOBAaHHOCTh YMeHHI COO/IIOaTh IIpABHIIA
9KOJIOTUYeCKH 1ie/ieco00pa3sHOr0 TOBefieHWss B ObITy W
TPY/Z0OBOM JeSITeIbHOCTU B Lie/ISIX COXPaHEHUsI CBOEro 3/J0POBbsI
Y OKpy’Karollleli TPUPOAHON Cpefibl; YUYMTHIBATh OMAaCHOCThb
BO3/IEMICTBUSI Ha >KUBble OPraHW3Mbl OMpe/e/eHHbIX BeLeCTB,
MOHUMasi CMBICA TIOKa3aTesisi Tipefle/lbHOM  ZIOMyCTUMOMN
KOHL|eHTpaL1H.
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2. CTPYKTYPA 1 COAEPXAHUE JUCIIUITIJIMHbBI « XMW »

2.1. O0bemM ANCHMILIMHBI M BUJBI YUe0HO# padoThI

Ounas ¢opma

Bup yue0HO# padoThI

O0BeM B yacax

O01bem o0pa3oBaTe/IbHOM MPOrPaMMbI YUeOHOH JUCIUTIHHBI 72
BT. U..

TeopeTHYecKoe o0yJeHre 34
nabopaTopHbIe 3aHSATHS 2
MpaKTUUeCKue 3aHATUSA 34
CamocmosimenbHas paboma 0
IIpomexxyTouHasi aTTecTanus (3aueT C OLIEHKOMN) 2

3aouHas ¢opma

Bup yueoHo# paboThI

O0beM B yacax

O0beM 00pa3oBaTe/IbHOM MPOrPaMMbI YUeOHOH JUCIUTTHHBI 72
BT. U..

TeopeThueckoe obyueHre 8
nabopaTopHbIe 3aHSATHUS 2
MpaKTUYEeCKUe 3aHITHUS 8
CamocmosmenbHas paboma 52
IIpomexxyTouyHas arTecTanys (3aueT C OLeHKON) 2
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2.2. TeMaTU4eCKUH MJIAH U CO/iep)KaHKe JUCHUILIUHBI

3 . DopmMupyemsl
HaumeHoBaHue Copep)xaHue yueOHOro Marepuasa (0OCHOBHOe ¥ Mpo(eccoHaIbHO OpHEHTHPOBaHHOe)’, | O0BéM
pa3fiesioB U TeM /1abopaTopHbIe U MPAKTHYECKHEe 3aHSATHSA, TPUKJ/IA/JHON MO/ y/Ib 4acoB ¢
KOMIIeTeHI[U!
1 2 3 4

Cojiep>kaHue y4ye0HOro MaTepuasia 64
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH 16
Tema 1.1. CopepxaHue yueOHOro MaTepuasa 2 OK 01
OcHoBHBbIE XuMHU4ecKuit 3eMeHT. AToM. S1ipo aToma, U30TOTbI. DJ/IeKTpOHHAast 000/10UKa. JHepreTHuecKue
XUMUYeCKUe IIOHATHUSA |YPOBHH, TIOJYPOBHH. ATOMHBIE OpOWTamH, S-, p-, d- 3memMeHTbl. OCOOEHHOCTU pacripesiesieHust 1
Y 3aKOHBI, CTPOEHHe |3/IeKTPOHOB T0 OpOMTalsM B aToMaX 3/7IEMEHTOB IEPBBIX UeTHIPEX TIEPHOAOB. DJIeKTPOHHasI
aTOMOB  XMMHYECKUX |KOH(Urypauus aToMoB. OCHOBHbIe XMMUUECKHEe 3aKOHbI
3/1eMEeHTOB ITpakTHYecKHe 3aHATUSA

[MpakTtrueckass pabora Nel. «OCHOBHBIE KOMMUYECTBEHHBbIE 3aKOHbI B XWMHU W pacyueThbl TI0

yYPaBHEHHUSIM XUMUUECKUX peaKLdi».

OTHOCHUTe/IbHBIe aTOMHas U MOJIeKyJ/isipHass maccel. MossgpHass Macca. KomnyecTBo BelljecTsa. 1

MaccoBasi [fjo/isi BelllecTBa. 3akoH ABoraipo. MornspHbili 00beM ra3oB. OTHOCHUTeNbHast

IJIOTHOCTB ra3oB. PacueTs! 10 ypaBHeHUSIM XMMHYECKUX peakl[ii C UCII0/Ib30BaHWeM MacCOBOU

JI0JIU BelllecTBa, oObeMa (HopMaJibHbIe YCIOBHSI) ra30B, KOJIMUeCTBa BelljeCTBa
Tema 1.2. Cojiep>kaHue yue0HOro MmaTepuasia 2
[Tepuoanueckuii ITpakTHYecKHe 3aHATHUA
3aKOH u |TIpakTryeckasi pabora Ne2. «/3yueHue reprojuueckix 3aKOHOMEPHOCTel ¥ X B3aUMOCBSI3U CO OK 01
ITeproguueckas CTPOEHHEeM aTOMOB». OK 02
cucteMa XuMMUYeCcKuX |[lepuogyueckast cucreMa XUMHAYecKux 3neMeHTOB [I.V. MeHgeneeBa. CBs3b MepruoiueCcKOro
snemeHToB  [I.  W. |3akoHa u [TeproanyecKoii CUCTeMbI XUMHUECKHX 37IEMEHTOB C COBPEMEHHOM Teopreli CTpOeHust 2

MeHngeneeBa, Nx CBS3b

C COBpPeMeHHOM
Teopuen CTPOEeHUs
aTOMOB

aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUsI CBOWCTB XUMHUECKHX 3/IEMEHTOB, 00pa3yeMbIX HMH
TIPOCTBIX W CJIOJKHBIX BeLeCTB IO TpymnnaM U nepuojam [lepuoguyeckoi cucteMbl. 3HaueHUe
MeprUoIMUeCcKOro 3aKoHa YW CUCTeMbl XUMHUUeCKuX 3yeMeHTOB [I.VI. MeHzeneeBa B pa3BUTUU
HayKH.

3 O6pasoBarenbHast OpraHU3aLys BIIPaBe CaMOCTOSTE/ILHO OTIPe/IesATh MOC/Ie/[0BaTeIbHOCTh U3yUeHHs Paszie/ioB M TeM, BXO/SAIIUX B HHX, @ TaKXKe Mepepacripe/ieNiaTh KOJIUYeCTBO
YacoB Jyisl 0CBOeHUs 00yJaroIMucs yuebHOro MaTepraa, C y4eTOM JIOTUKH (POPMUPOBaHUS AUCLUIIMHAPHBIX Pe3y/IbTaToB, O0IIUX 1 POdeCCHOHAIBHBIX KOMITeTeHLIUH,
Me)KITpeIMETHBIX CBsi3eld C IpyrMMH AUCLUMIIMHAME 00111e00pa30BaTe/IbHOT0 1 0b1ernpodeccroHaabHOTO LMK/IOB yue6Horo mnana OIT CITO.




YcraHOBNeHWe CBSI3WM MeXJy CTPOEHHeM aTOMOB XWMHWUYECKHX 3JIEMEHTOB M IepUOANYeCKUM
V3MeHeHHeM CBOWCTB XUMHUUECKUX 3/IeMEHTOB U UX COeJUHEHUI B COOTBETCTBUH C I10JIO’KEHUEM
[Teprognueckor cucTteMsl. PellleHre NMpakTUKO-OPUEHTUPOBAHHBIX TeOPeTUYeCKUX 3aflaHul Ha
XapaKTepu3alMl0 XMMHUYeCKUX 3/1eMeHTOB «MeTaminueckue / HeMeTa/UIMYeCKHe CBOMCTBA
XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBHM C WX 3JIEKTPOHHBIM CTPOEHHEM U IIOJIOKeHUEM B
NepruoIMYeCcKOr CUCTeMe XUMUYeCKUX 31eMeHTOB [I.V1. MeHzeneeBa»

Tema 1.3. Cojiep>kaHue yue0HOro MaTepuasia
Crpoenue BeljecTBa | CTpoeHHe BelljeCTBa. XMMUUeCKasi CBsi3b. BUibI XMMHUUeCKOH CBsi3u (KOBasleHTHasi HerloJIsipHast
u NpYpo/ia | U TOJIsIpHAsl, MOHHAs!, MeTa/utnuecKasi). MexaHn3Mbl 00pa30BaHMsI KOBaJIEHTHON XUMHUECKON OK 01
XUMHAYEeCKOM  CBSI3U. | cBsi3u  (0OOMEHHBIH U /IOHOPHO-AaKLIeNTOpPHBIN). BomopogHas  CBs3b.  BajneHTHOCTb.
MHoroobpa3ue DJIEKTPOOTpULIATe/IbHOCTh. CTerneHb OKUC/IeHUsl. VIOHbI: KAaTUOHBI U aHUOHBI
BellleCTB IIpakTHUyecKHe 3aHATHSA
I[MpakTrueckas pabota Ne3. «CTpoeHue BellleCTBa U MPUPOAA XUMHUECKOH CBS3M».
HeMoHCTpauysi Mofienell KpUCTa/UIMYECKUX peLIeTOK: MOHHOM (XJIOpWZ, HaTpus), aTOMHOMH
(rpadut u anmas), MOneKyJsIpHOM (YIJIEKMC/IBIM ra3, Uoj), MeTa/uInueckou (HaTpuii, MarHui,
Me/b). PellleHre MpakTHMUeCKuX 3a/laHUi Ha COCTaBJ/leHWe 3/1eKTPOHHO-rpaduueckux Gopmy
71eMeHTOB 1—4 reprozioB
Copep)xaHue yue0HOro Marepuasa
Knaccugukanus HeopraHuueckux BeljecTB. HoOMeHK/aTypa HeOpraHMYeCKHUX BellleCTB
Tema 1.4. (oxkcugpl, TMAPOKCH/BI, KHCJIOTHI, COMM). BeljecTBa MOJIEKY/ISSPHOTO W HEMOJIEKYJ/ISIDHOTO OK 01
Kutaccudukarius, CTpOeHUsl. ArperaTHble COCTOSIHUSI BelljecTBa. Kpucraminueckue M aMop(HbIe BelllecTBa. OK 02
" HOMEHK/IaTypa | JAKOH TIOCTOSIHCTBA COCTaBa BelleCTBA. TWUIbI KPHUCTa/l/MYeCKUX pelleToK (aToMHad,
HEOPraHMYeCKUX MOJIeKy/ISIpHasi, MOHHAas, MeTa//IMyecKkas). 3aBUCHMMOCTb CBOMCTBA BeleCTB OT THIA
BEILIeCTB KPUCTa/IJINYECKON PelléTKU

IIpakTHYecKue 3aHATHSA

[MpakTrueckas pabota Ned. «HoMeHK/1aTypa HeOpraHMUeCKUX BeIeCTB».

PemleHre mMpakTUYeCKUX 3aJ@aHUM MO KiaccuduKaluy, HOMEHKIaType U XUMHUeCKUM
¢opMysaM HeopraHWMYeCKMX BeleCTB Pa3/IMUHbIX KIaccOB (yrapHbIi ras, yrjeKUC/bld ras,
aMMHUak, raiieHasi U3BeCTh, HerallleHasi U3BeCTb, IUTheBasi Co/la U APYTHX): Ha3BaHHs BellleCTB
no MmexzayHapogHoi (MFOITAK) wiu TpuBUa/sbHOM HOMEHK/IAaType M COCTaBjieHue (hopMyJibl
XUMHUUECKUX BelIeCcTB, OIpejeieHre TMPUHAAMEKHOCTH K Kiaccy. [Touck mHbopmanyy 1o
Ha3BaHUsM, UJieHTU(HKaTopaM, CTPYKTYPHbIM (hopMy/aM. AHa/ln3 XUMUUeCKol HHOopMaLuy,
TOTy4yaeMOM W3 pa3HbIX HMCTOUYHUKOB (Cpe/icTB MacCOBOW WHbOpMalMM, ceTb VIHTepHeT u
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Apyrue)

CopepxaHue yueOHOro Mmarepuasia

Xvmuueckasi peakius. Knaccudukanmsi XUMAUYECKHMX peaklLMid B HEOpPraHh4yeckou W

Tema 1.5. OpraHMuYeCKOM XMMHUU. 3aKOHbI COXpPaHEHMs] MacChl BellleCTBa, COXPAaHEHUs U TNpeBpallleHUs OK 01
Tunbl  XMMHUYECKUX |9HEPruM MpU XUMHUYeCKUX peakuusix. OKUCIUTeTbHO-BOCCTAHOBUTE IbHbIE PeaKLuK (YpaBHeHUs
peakLyi OKMCJIEHUA-BOCCTAHOB/IEHNs],  CTelleHb  OKMCJ/IeHUS, OKWUCIUTe]b U BOCCTAHOBUTEJIb,
OKHMC/IMTEe/IbHO-BOCCTAaHOBUTE/IbHBIE DeaklMd B IIpUpoJe, IPOU3BOJCTBEHHBIX IIpolieccax WU
JKU3He/lesATe/IbHOCTH OPraHU3MOB)
Cojiep)xaHue y4e0HOro MaTepuasia OK 01
OK 02
Tema 1.6.
CkopocTb XUMHUUECKUX| CKOPOCTh peakiiM, ee 3aBUCUMOCTb OT pas/MuHbIX (PAaKTOPOB: TPUPO/bI pearvpyrommx
peakiuii. XMMHUYECKOe| BeIjecTB, KOHLEHTPALMM pearvpyroluX BeIecTB, TeMIlepaTypbl W TJIOM[AAN PeaKIMOHHON
paBHOBecHe noBepxHOCTH. TerioBble 3¢ deKThl XMMUUYECKUX PeakLMii: 9K30- U 9H/J0TePMUYECKHe peaKLUu.

Ob6patvMble peakld. XUMHUYecKoe paBHOBecue. akTOpbl, B/HUSIOIIME Ha COCTOSHHUE
XUMHYECKOrO paBHOBeCUsi (KOHL|EHTpAL[Usi peareHTOB WM MPOAYKTOB peaklvH, JaBjeHue,
Temrieparypa). [Ipuniun Jle aTtenbe

HpaKTl/l‘-IECKI/IE 3dHATHUA

[MpakTrueckass pabora Ne5. «BnusiHMe pa3mUuHBIX (PAKTOPOB HAa CKOPOCTb XUMHYECKOU
peakLumn».

PelleHue NpakTUKO-OPMEHTHPOBAHHbIX 3a/laHUil Ha aHanu3 (PakTOpOB, BAMSIOLIMX Ha
V3MeHeHHe CKOPOCTH XMMHUYeCKOU peaklMu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakLiiy OT
MPUCYTCTBUS KaTaau3aTopa Ha IMpUMepe pas/ioKeHus IepPOKCHJa BOAOPOJAa C IOMOILbLIO
JUOKCHJA MapraHija M KaTajasel. PellleHuMe IIpaKTMKO-OPHEHTHPOBAHHBIX 3aZlaHUM Ha
rpuMeHeHue npuHiuna Jle-Illatesnse A/ HaXOXKAeHUs HalpaB/IeHUs CMellleHUs paBHOBeCUs
XUMHAYEeCKOM peaklMM M aHaiu3 (PakTOpOB, BJMSIOIIMX Ha CMelleHue XUMHUYeCKOro
paBHOBeCHsI

CopepxaHue yueOHOro Mmarepuasia

PactBopel. Buzibl pacTBOpPOB IO COJEpKaHWIO PaCTBOPEHHOI'O BellleCcTBa. PacTBOPUMOCTS.
[lonsiTve O AUCHepCHBIX cuUcTeMaxX. VICTMHHBIE UM KOJUIOMZHBIe pacTBOpbl. MaccoBas [0/
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BelllecTBa B pacTtBope. [ToHsATHe 0 BogopoaHoM nokasarese (pH) pacTBopa. DneKTpoidThyeckas
Juccorpauysi. CusibHble U c1abble 3/1eKTPOJIMThI, HeeKTPOIUThI. Peakiiun HOHHOTO o6MeHa

Tema 1.7. JIaGopaTopHbIe 3aHATHS OK 01
PactBopBI, Teopus OK 02
5IIeKTPOTUTHYECKO JIaboparophas pabora Nel «HpHI‘OTOjS]IEHPIE PacTBOPOB». OK 04
TACCOLALIAH - HpHFOTPBneHHe pacTBOPOB 3a/laHHOM MacCOBOW [j0/ield paCTBOPEHHOI'0 BellleCTBa, NpOBefieHre OK 07
MOHHBIA O6MeH peakiuii MOHHOrO oOMeHa, oOrfpeZie/ieHHe Cpefbl PACTBOPOB BEIIECTB C  ITOMOILBIO 2

YHUBEpCa/JbHOIO WHJAMKaTopa (KUC/as, HeWTpasbHas, Ile/o4Hasl). 3aZlaHusl Ha COCTaB/leHHUe

VIOHHBIX peaklMi. PelleHne NpakTHKO-OpMEHTUPOBAHHBIX PAaCUeTHBIX 3aJaHUM Ha pacTBOPBI,

HCTI0/Ib3yeMble B ObITOBOM M ITPOM3BO/ICTBEHHOM /leATe/IbHOCTH UesioBeKa
KonTposbHasi pa6ota C
1 TpOeHUe BellleCTBa U XUMUUeCcKue peakiuu (1o paszgeny 1) 1
Pa3pen 2. Heoprannueckasi XuMus

10

Copep)kaHue y4eOHOro MaTepuasa 8 OK 01

Mertannsl. Ilonoxenve Merta/wioB B [lepuogudeckod cucTteMe XWMHUUYECKUX 3JIEMEHTOB. OK 02
Tema 2.1. OCo0eHHOCTH CTPOEHHsT 3JIEKTPOHHBIX 000/I04eK aTOMOB MeTas/uioB. OOuue ¢usnueckue OK 04
DU3NKO-XUMUUecKkue | CBOMCTBa MeTannoB. CriiaBbl MeTa/ulOB. JNIeKTPOXUMUYECKUN Ppsifi HalpsDKeHWM MeTaslioB. ’
CBOICTBA XvMHYecKue CBOMCTBA Ba)XKHEWIIMX MeTasuioB (HaTpuM, Kalaul, KalblLMi, MarHu, aqtOMUHUMN,
HEOPraHUYEeCKUX L[UHK, XpOM, >Kejie30, MeJb) U uX coeAuHeHui. OOue crocoObl MOMyueHHsT MeTaloB.
BELLIECTB [IpuMeHeHVe MeTa/IJIOB B OBITY U TEXHUKE

Hewmetannel. [Tonoxxenre HemeTanios B [leproanueckon cucteMe XuMu4yeCckux 3nemMeHToB [1.11.

MeHjesieeBa U 0COOEHHOCTM CTpOeHHsi aTomoB. Pu3nyeckre CBOWCTBA HEMETAasUIOB.

Annotponus HeMeTa/UIOB (Ha MpuUMepe KUC/I0poJa, cepsl, ¢ochopa u yriaepoga). XumMuueckue 2

CBOWCTBA U MPUMeHeHHe BayKHEeHIIINX HeMeTasl/IoB (TajioreHoB, cephbl, a30Ta, ¢pocdopa, yrieposa
M KpeMHHs)) M WX COeMHEHWH (OKCHIOB, KHUCIOPOZCOEPKAIUX KHUCIOT, BOAOPOIHBIX
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coeiHeHU). [IppMeHeHre Ba)KHEMITIMX HEMEeTAJI/IOB U UX COeZIMHeHUN

XuMUYeckre CBOWMCTBAa OCHOBHBIX K/IaCCOB HEOPraHWYeCKUX BelecTB (OKCHUJOB, TUAPOKCUIOB,
KHUCJIOT, cosed U [1p.). ['eHeTnueckasi CBA3b HEOpPraHWUYECKWX BeLIeCTB, MpUHAAJIeXalUX K
pa3/IMUHBIM K/laccaM. 3aKOHOMEPHOCTU B M3MEHEHHH CBOWCTB IMPOCTHIX BEIEeCTB, BOJAOPOAHbIX
COeIMHEHWUM, BBICIIUX OKCUIOB U TUAPOKCUIOB

IIpakTHyecKue 3aHATHSA

[TpakTryeckast pabora Ne6. «PU3HMKO-XMMHUUECKHE CBOMCTBA HEOPraHUUeCKUX BellleCTB».
CocraBneHve ypaBHEHUM XMMHYeCKMX peakLUid C yd4acTHeM TIIPOCTbIX U  CJIOXHBIX
HEOPraHWUYeCKUX BelllecTB: MeTa/VIOB U HeMeTas/lUIOB; OKCU[OB MeTa/l/IoB, HeMeTa/l/loB U
amM(OTepHBIX 3/IeMEeHTOB; HEOPraHMUeCKUX KWCIO0T, OCHOBaHWK U aM(OTepHbIX THMIPOKCHU/IOB;
HeOpraHUuyeCcKHx COjiel, XxapaKTepU3yrIIUX UX CBOUCTBA.

PacuéTel Macchl BelljecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOTMYeCTBY BellleCTBa, Macce WM
00bEMY O/IHOTO M3 YUaCTBYIOIMX B PEAKLUU BeIeCTB, PACYEThl Macchl (00BEMa, KOIMUECTBa
BellleCcTBa) MPOJYKTOB peaklUy, ec/id OJHO U3 BellleCTB MMeeT NpUMecH. PellleHMe MpakTUKO-
OpHEHTHPOBAHHBIX 3aJi@aHUH Ha CBOWCTBA, COCTaB, MOyueHHe U Oe30MacHOe HCIIO/Ib30BaHHE
Ba)KHEMIIINX HeopraHMUYeCKUX BellleCTB B ObITY M MpodecCHoHaNIbHOM /IesITelIbHOCTH YesloBeKa

Tema 2.2.
Upentudukarys
HeopraHMuecKux
Bell[eCTB

Copep)xaHue yue0HOro MaTepHuasa

JTaGopaTopHbIe 3aHATHS

JIabopatopHasi pabota Ne2 «VaeHTrdHKaIMsi HEOPraHUUeCKUX BeI|eCTB».

PellieHre 3KCMepUMEHTa/TbHBIX 3a/ja4 110 XUMHUYECKUM CBOWCTBAM META/IOB U HEMETAJLIOB, IO
pacrio3HaBaHWIO M TIOJyYEHHIO COeJUHEHWH MeTa/uIoB W HeMeTa/uloB (B3auMOJeHCTBHe
TM/IPOKCH/IA a/IFOMUHUSI C PaCTBOPAaMHU KUCJIOT M 1ijesioueid,). VjeHTuMKarysi HeopraHuueCKux
BEIL|eCTB C HCIO/Ib30BaHUEM UX (PU3UKO-XUMHUECKUX CBOWMCTB, XapPAKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHble peakiid Ha CyibdaT-, KapbOHaT- U XJIOPUA-AHHOHBI, Ha KAaTHOHBI
MEeTaJIJIOB U KATHOH aMMOHHSI

OK 01
OK 02
OK 04

KonTposbHasi padora
2

CBolicTBa HeOpraHUYeCcKuX BellecTB (10 pa3zeny 2)
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Paspen 3. TeopeTnyeckue 0CHOBBI OPraHU4YeCKOH XUMHUH

Tema 3.1.
Knaccudukanys,
CTpOeHUe u
HOMEeHK/IaTypa
OpraHUueCKUX BellecTB

CopepxkaHue yueOHOro MaTepuasia

ITpeameT opraHMueckol XMMUU: eé BOSHUKHOBEHUe, Pa3BUTHeE U 3HaYeHHe B I0TyYeHUU HOBBIX
Bell|eCTB U MaTepuasoB. Teopusi CTpoeHHsI OopraHhvyeckux coesuHeHurt A.M. bytneposa, eé
OCHOBHBbIe T0JIoKeHHUs. CTpyKTypHble (DOpMyJ/ibl OpraHuveckKdx BellecTB. [‘omosorus,
r3oMepus. X¥MHYecKasi CBsI3b B OpraHM4eCKUX COeJUHEHUsIX: KpaTHble CBSI3H, O- U TI-CBSI3U.
IlpencraBneHve o KinaccM(UKaLMM OpraHU4YecKMX BelllecTB. HoMeHK/aTypa opraHu4ecKux
COoeJMHEHUM (CcucCTeMaTWyecKas)) W TpYBHA/IbHble Ha3BaHUS Ba)KHEWIIMX IIpe/CTaBUTesen
KJIaCCOB OpraHUYeCKUX BelllecTB

HpaKTI/l‘-IECKI/le 3dHATUA

[MpakTryeckast pabora Ne7. «HomMeHK/IaTypa OpraHu4ecKrx BelecTB».

OsHakomsieHHe C oOpasljaMd OpraHMYeCKWX BeIeCTB M MaTephajaMd Ha WX OCHOBE,
MOJIe/IMPOBaHMe  MOJIEKyJl ~ OpraHWuYeCcKWX  BeljecTB, HaOmOJeHWe W OINMCaHHe
JIeMOHCTPALIMOHHBIX OIBITOB TI0 TpPeBpall[eHHI0 OpPraHUYeCKHWX BeleCTB TpU HarpeBaHUU
(nnaBneHue, obyrnvBaHue U ropeHue). CocraBieHUe TIOJHBIX W COKPALeHHBIX CTPYKTYPHBIX
dbopMyn opraHudyecKuxX Bell[eCTB OT[eNbHBbIX KIaCCOB, WCIO/b3Yys WX Ha3BaHUS 110
CUCTEMAaTUUYeCKOM U TpUBUANbHONM HOMEHK/IaType (9TW/eH, aleTWeH, I/WLepuH, (eHo,
dhopManbaerusi, yKCycHasi KUC/IOTa, TIULMH). PacueTsl rpocrefimieii popmy/ibl opraHUuecKoun
MOJIEKYJIbI, UCXOZIsl U3 37IeMeHTHOTro cocTaBa (B %)

OK 01

Pa3pen 4. YrieBoaopobl

10

Tema 4.1.

CopepxaHue yueOHOro Mmarepuasia

[IpenenbHble yrieBoAOPOAbl (anKaHbl): COCTaB M CTPOEHWE, TOMOJIOTHYEeCKUi psifi. MeTaH U
3TaH: COCTaB, CTpoeHue, ¢U3NUECKHWe U XHWMHUYecKue CBOWCTBAa (peakiuM 3amellleHUs U
TOpEeHMUs]), TI0JIyueHue U IPUMeHeHUe.

OK 01
OK 02
OK 04
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YrneBofopogpl M UX
TIPUPO/IHbIE UCTOUYHUKHU

HernpenenbHbie yriieBoAopoAbl (a/IKEHbI, aTKaJeHbl, aIKUHbI).

AJKeHBI: COCTaB U CTPOEHHWe, TOMOJIOTUYECKUH psifl. DTUIEH U TpPOMUJeH: COCTaB, CTPOEHUeE,
(du3nueckre U XMMHUYeCKHe CBOMCTBA (peakliy TMIpUPOBaHus, Ta/lorTeHUPOBaHusl, TUipaTaluu,
OKMCJIEHHS ¥ IOJIMMEPH3aliii) MoIyueHre U IpUMeHeHue.

Ankamuensl: OytagveH-1,3 u MeTunOyTagueH-1,3, XMMUUYeCKoe CTPOeHWe, CBOMCTBA (peakKIius
Mo/jiMMepu3alum), NpUMeHeHue ([Ji1 CUHTe3a MPUPOJHOIO0 M CHUHTETUUeCKOro Kayuyka WU
PE3VHBI).

ANKUHBI: CcOCTaB U OCOOEHHOCTU CTPOEHUS, T'OMOJIOTHUeCKWN psifi. AIeTUIeH: COCTaB,
XUMHUUeCKoe CTpoeHUe, ¢u3Nueckre UM XUMHUUeCKUe CBONCTBa (peakluu THpUPOBaHUS,
rajioreHMpOBaHus, THWJApaTalUi TOpeHusl), TOoayyeHWe U  [prUMeHeHue  (MCTOUYHHK
BBICOKOTEMITePATYPHOI'0 TJIAMEHU /ISl CBAPKU U pe3KU MeTa/uIOB)

ApomaTuyeckue yrieBoopo/ibl (apeHbl). beH3on M Tomyon: cocTaB, cTpoeHUe, (u3uUecKre U
XUMHYeCcKUe CBOWCTBA (peakLMy rajioreHUpOBaHKsl U HUTPOBAHUS), TIOJyYeHre U TIpUMeHeHue.
ToKCUYHOCTHL apeHOB (BMsiHHEe OeH30/1a Ha OpraHM3M uYesioBeka). ['eHeTHUecKasi CBSI3b MEX[Y
yT7IeBOZ0PO/iaMH, TIPUHAJ/IeXKALMMU K Pa3/IMYHbIM K/laCCaM.

[TpypoaHble UCTOYHUKU YT/IeBO0OPO/I0B. [IpUpOAHLIN ra3 v nomnyTHbie HedTsiHbIe ras3el. HedThb
u eé mpoucxoxgeHre. CriocoObl mepepaboTKu HedTH: TeperoHKa, KPeKWHT (TepMUUYecKHi,
KaTaIUTUUeCKU), MMposinu3. I[IpoAykTel TiepepaboTKM HedTH, HUX NpUMeHEeHHe B
MIPOMBIIIEHHOCTU

1 B ObITy. KaMeHHBIH yTro/ib ¥ MPOJYKTHI ero riepepaboTKu

Tema 4.2.
DU3UKO-XHMUUEeCKHUe
CBOMCTBa
YIJIeBOJOPO/IOB

Copep)xaHHe yue0HOro MaTepuasa

JlabopaTopHbIe 3aHATHS

JIabopatopHasi pabota Ne3 «CBOICTBa yT/IEBOZOPOZIOB.

TpuBHanbHasi U MeXXAyHapo/Hasi HOMEHK/IaTypa, XMMUYeCcKre CBOWCTBA, CIIOCOOBI MOTyueHust
yriaeBozfopozioB. [lonyueHre 3TuieHa WM M3yuyeHHe ero CBOWCTB. MozenupoBaHue MOJIEKY U
XUMHUUECKUX TpeBpallieHui YyrieBoJopooB (Ha MpuUMepe 3TaHa, STW/eHa, aleTuleHa U Jp.) U
raji0reHONpOr3BOJHbIX

OK 02
OK 04
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Pa3pen 5. Kuciopogocoaepikaiue opraHiyecke CoeuHeHUus

14

Tema 5.1.
CnupTbl. PeHO

CopepkaHue yueODHOro MaTepuasia

I[pesenbHbIE OAHOATOMHBIE CITUPTHI (METAHOJI M 3TAHOJI): CTPOEHHE, (PU3NUECKUEe U XMMUYeCKHe
CBO¥CTBa (peakliy C aKTUBHBIMH MeTa/l/laMH, TaJIoT€HOBO/IOPO/IaMH, TOPEeHHe), TIPUMeHEHHe.
Bo/jopoziHbIe CBSI3M MEXAY MOJIEKyJIaMH CIUPTOB. PU3MO0/IOTHUeCcKoe /IeHCTBHe MeTaHo/Ia U
3TaHOJ/Ia Ha OPTaHU3M YesIoBeKa.

MHOroaToMHbIe CITUPTHI (3THIEHIJIUKO/b U TJIMLIEPUH): CTPOEHHWe, (GU3NUeCKre U XUMUUYEeCKHe
CBOMCTBa (B3aUMOZIEMCTBHE CO IIeJIOUHBIMH MeTa/UlaMH, KaueCTBeHHas peakius Ha
MHOT0aTOMHbBIE CMUPTHI). PU3NOIOTUUECKOe [eCTBHEe HAa OpPraHW3M ueyioBeKa. IIpuMeHeHUe
TJIUIepUHA U STU/IEHTJIUKOJIS.

@enon. CTpoeHWe MOJIEKY/bI, (DU3UUECKHE W XUMUYeCKHe CBOWCTBa (eHoma. TOKCUYHOCTh
(eHo1a, ero gusmosioruyeckoe eMcTBUe Ha OpraHu3Mm uesnoBeka. [IpumeHeHue dheHosa

OK 01
OK 07

Tema 5.2.
Anberupl.

KapboHOBbIE KHUC/IOTHI.

CnoxxHble 3¢UphbI

CopepxaHue yueOHOro MaTepuasia

Anbaerusibl U KeToHbI ((opMasnbferufi, aleTanb/ery], alleTOH): CTpoeHue, (Qunyeckue u
XUMHUUeCKWe CBOMCTBA (peakLMM OKWUC/JIEHWs] M BOCCTAHOB/IEHMs, KaueCTBEeHHble peakLvH),
ToJilyyeHue U TpuMeHeHue.

OZHOOCHOBHBIE TIpeJie/ibHbie KapOOHOBBbIe KHC/IOTHI (MypaBbWHasi U YKCyCHasi KHCJIOTHI):
cTpoeHue, (u3NUeCKMe W XUMHUeCKHWe CBOHCTBa (00I[ue CBOMCTBA KHC/IOT, peakiys
3TepudvKalyu), MoayuyeHMe U mnpuMeHeHue. CTeapyvHOBasi W OJIeMHOBasi KHC/IOThHI Kak
MIpe/ICTaBUTE/IN BBICIIUX KapOOHOBBIX KUC/IOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT,
HX MotoIIlee /leliCTBUe.

CnoxxHble 3GUPbI KaK MPOXU3BO/IHbIE KADOOHOBBIX KUC/IOT. ['UAPOIN3 CI0XKHBIX 3(UPOB. YKUPHI.
I'mgponu3s xxupoB. [IpuMeHeHue KUPOB. broJiornueckasi posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.

Copep)xaHHe yu4e0HOro MaTepHasa

YrneBozbl: cOCTaB, KaacCU(UKaLUsi yriaeBoJoOB (MOHO-, AW- W Tojaucaxapuibl). ['/rokosza —
TPOCTeNIINE MOHOCaXapuz: OCOOEHHOCTH CTPOEHUs] MOJIEKY/Ibl, (U3NUECKHe U XUMHUeCKue
CBOMCTBa TJItOKO3bl (B3auMogeiicTBue c rugpokcugoMm meaud (II), okucieHWe aMMHUAuHBIM
pactBopoM okcuja cepebpa (I), BocctaHoBeHue, OpoykeHue TIF0KO03bI), HAX0XKAeHHe B IPUPO/ie,
NpUMeHeHHe TJIFOKO3bl, OWosiorhyecKkas po/ib B JKU3HE/eATeJIbHOCTH OpraHW3Ma uejioBeKa.

OK 01
OK 02
OK 04
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YrneBojpl

dotocuHTe3. PpyKTO3a KaK U30Mep I/IH0KO3bI.

Caxapo3a — TIpeJCTaBUTe/Ib JUCAXapUZOB, TUAPOJIM3 Caxapo3bl, HaXO)KJeHWe B TIpUPOJe U
TIpUMeHeHHue.

[Monucaxapuzbl: KpaxMaa W 1eJiTk0sio3a Kak TIPUpOAHble ToauMepbl. CTpoeHHe Kpaxmasia U
11eJITF0J103bl, (hr3UUecKre U XUMUUeCKre CBOMCTBA KpaxMara (TUIpoJin3, KaueCTBeHHas peakiiys
C M0JIOM)

Tema 5.4.
DU3HUKO-XHMUUECKHUE
CBOMCTBa
KHC/IOPO/JOCO/IePrKallv
X OpraHUYecKHUx
COoeIMHEeHUM

CopepkaHue y4eOHOro MaTepuasia

IIpakTHUYecKue 3aHATHSA

[MpakTueckass pabora Ne8. «HomeHK/aTypa KHC/IOPOAOCOZAEPKAIUX — OPraHUUeCKHX
COeTMHEeHUI».

TpuBHanbHasi U MeXXAyHapo/Hasi HOMeHK/aTypa, XMMUYecKre CBOMCTBA, CIIOCOObI MOTyueHust
CYPTOB U ()eHOJI0B, KAPOOHOBBIX KUC/IOT U 3()MPOB, anberujoB U KeToHoB. CocTaB/ieHre CXeM
peakiuii (B TOM 4YMC/ie TIO TMpe/JO’KeHHBbIM Lie[I0UYKaM MpeBpallleHri), XapaKTepH3YHOLUX
XUMHYeCKHe CBOKWCTBA KUC/IOPO/I0CO/IeprKallliX OpraHuyecKUX coeIMHeHUN

[TpakTueckass pabora Ne9. «Xumuueckue M (U3MUECKHe CBOWCTBA KHCIOPOAOCOEpPIKAIINX
OpraHUYeCcKUx COeJUHEeHUsI».

[TpoBesnenue, Hab/oJeHWe W OMUCaHWe [I@eMOHCTPAL[MOHHBIX OITBITOB: TOpPeHHe CIIMPTOB,
KaueCTBEeHHble peaklMM OJHOATOMHBIX CIHUPTOB (OKWC/IeHMe 3TaHosa okcuzoM Meau (II)),
MHOT'0aTOMHBIX CIMPTOB (B3auMOJeNCTBYe TuLeprHa ¢ rugpokcugom menu (1)), anpaerngos
(oKuC/leHHe aMMHMauHBIM —pacTBOpoM oOkcuza cepebpa(l) u ruzapokcugom wmegu  (ID),
B3aMMO/IeMCTBHE KpaxMasa C M0JJ0OM), M3yueHre CBOWCTB PaCcTBOpPa YKCYCHOW KUCJIOThI

OK 01
OK 02
OK 04

Pa3pen 6. A3oTcopaepikaijye opraHnyecKue coeJuHeHUs

Tema 6.1.
AMUHEL
AMMHOKWC/IOTEL.

CopepxaHue yueOHOro MaTepuasa

AMWHBI: MeTW/IaMHUH — TIPOCTeMIINH TIpe/iCTaBUTe/lb AMUHOB: COCTaB, XMMUUECKOe CTpPOeHHUe,
(u3nueckre U XMMHUYeCKHe CBOMCTBA, HAXOXK/|eHUe B IPUPOJE.

AMMHOKHMCIOTBI KaK aMoTepHble OpraHuuyeckhe coefiHeHUs. Pu3nyeckre U XHUMUUECKUe
CBOMCTBA aMHHOKUCJIOT (Ha mpuMepe rauluyHa). buosornueckoe 3HaueHWe aMUHOKHCJ/IOT.
[Terrtuabl.

benku Kak mpupojHble TonvMepbl. [lepBuuHasi, BTOPUYHAs M TPETUYHAs CTPYKTypa OesKoB.

OK 01
OK 02
OK 04
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benku

XHMHUYeCcKHe CBOMCTBA 0e/IKOB: THIPOJIN3, IeHaTypaliis, KAUeCTBeHHbIe peakliy Ha OeKu

IlpakTHUYecKue 3aHATHSA

IMpakTrueckas pabora Nel0. «CBOMCTBa a30TOCOZEP>KAIIMX OPraHUUECKUX COeMHEHUM».
®usnueckue M XHMUUECKHe CBOWCTBA aMWHOB (peakiuM C KHUCIOTaMM U TOpeHus) U
aMHHOKHUCJIOT (Ha mMpuMepe riviiuHa). HabroieHue v onucaHue J@eMOHCTPAIJMOHHBIX OTIBITOB:
JleHatypaiysi 0e/IKOB IpY HarpeBaHWH, 1[BETHbIE peaKIu Oe/TKOB

Pa3pen 7. BeicOKOMoOJIeKy/IApHBIE COeANHEHUSA

Tema 7.1.
ITnacTtmaccel.
Kayuyku. BosokHa

Copep)xaHHe yueQHOro MaTepHuasa

IIpakTHUYecKue 3aHATHSA

[MpakTueckass pabota Nell. «CuHTe3, aHaMM3 U KIacCU(UKAIMsS BBICOKOMOJIEKYJISPHBIX
COeIMHEHU»

OcHOBHbIE TIOHATHS XUMHUM BBICOKOMOJIEKY/ISIPHBIX COEJUHEHUM: MOHOMep, II0JuMep,
CTPYKTYpHOE 3BEHO, CTeleHb II0JMMepU3alvy, CpefHss MoJieKysspHas macca. OCHOBHbIe
METO/bl CHHTE3a BEICOKOMOJIEKY/ISIPHBIX COeJUHEHUU — MOJIMMepH3aLiys U TTOJIMKOHAeHCaLysl.
OsHakomsieHre ¢ obOpa3lamul MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, I/IaCTMAacC, KayuyyKOB:
M/71aCTMAacchl (TIOMATU/IEH, TIOJUMIPONWIEH, MMOJMBUHWIXJIOPW/, TIOJMCTUPOJI); HaTypaibHbIA U
CUHTeTHUeCKHe Kayuyku (OyTaJueHOBBIA, XJIODOTIPEHOBBIM W W3O0MPEHOBBIN); BOJIOKHA
(HaTypanbHble (XJIOTMOK, LIEPCTh, WIENK), UCKYCCTBEHHble (aleTaTHOe BOJIOKHO, BHCKO3a),
CHUHTeTHYeCKHe (KarpoH U JIaBCaH)

OK 01
OK 02
OK 04

KonTposibHasi pa6ora
3

CTpyKTypa U4 CBOMCTBa OpraHUuecKuX BellecTs (110 pa3zenam 3-7)
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HpO(l)ECCI/IOHaJIbHO OPHEHTHPOBAHHO€ CO/i€pKaHHE (CO}IEP)KaHI/Ie MNPpUK/JIdJHOT0 MOAYJ'IH) 8

Pa3pen 8. XumMus B ObITY ¥ MPOU3BOACTBEHHOM /leATE/TbHOCTH YeI0BeKa 8 OK 01
OK 02
OK 04

Tema 8.1. CopepkaHue yueODHOro MaTepuasia 8 OK 07

XuMurueckue

TeXHOJIOTUU

B TOBCEAHEBHOM| TTpapyiia 5K0J0rMYECKU 11e/1eC006pasHoro mosejeHusi B ObITy U TPY/OBOM /eATebHOCTH B

M MPOQECCHOHANBHOM| 1angy  coxpaHeHWs CBOErO 340pPOBbSI M OKpY)Karoulell NPUPOAHOH CpeAbl, OMACHOCTb
AEATEILHOCTH BO3/JEHCTBAS HAa JKMBBIE OpraHM3Mbl OPraHMYeCKMX BeIIeCTB OT/JE/NbHBIX K/IaCCOB
e/I0BEKaA (Yyr7eBoAopo/bl, CIIMPTHI, (EHOJIbI, XJOPOPraHUYeCcKHe TMPOM3BOAHbIe, albAerdibl U p.),
T0Ka3areJib Tpe/ie/IbHO JOMyCTUMOM KOHLIEHTPALMK U €r0 KCII0/Ib30BaHMKe.

Pojib XUMUM B 00€CIeUeHHH SKOIOTMUYECKOM, SHepPreTUYecKOd W IUIeBON Ge30MacHOCTH,
PasBUTUM MEAWLIMHBI, CO3/JaHMM HOBBIX MaTepuasoB (B  3aBUCMMOCTM OT BHja 4
npoeCCUOHAILHON  [eATe/IbHOCTH), HOBBIX ~HCTOYHMKOB 9SHEPrud  (aJbTepHaTUBHbBIE
UCTOUHUKK SHepruu). IIoHATHE O HAay4yHBIX MeTOJAX I03HAHMA BeIeCTB M XUMUUYECKHUX
peakuuii. Ilpencrapienus o6 OOIMX HAy4YHBIX TPUHIMIAX TPOMBIIIIEHHOTO IOIyYeHHs]
Ba)KHEMIIIMX BellecTB (Ha MpUMepax MPOM3BO/ICTBAa aMMHaKa, CePHOM KHUCIOThI, MEeTaHOJIa).
XuMHMs ¥ 3[0pOBbe Ue/lOBeKa: IMpaBWia 0Ge30MacHOr0 HCIO/b30BaHUS  JIEKAPCTBEHHBIX
TperapaToB, OBITOBOM XMMHH B ITOBCEAHEBHOM XXH3HU

IIpakTHUueckue 3aHATHA

[TpakTueckass pabora Nel2. «I[IpumMeHeHWe XUMWUYECKHUX BeIeCTB M TEXHOJOTHH C y4eToM
Oyayiei mpodeccroHaNbHOMN 1eATeTbHOCTH.

Pemenne kenc-3aflady IO TemaM: IUIIeBble TPOAYKTBL, OCHOBBI PpaljMOHAJbHOIO NMTAHUS,




Ba)XHEHIIe CTPOWUTE/IbHBIE W  KOHCTPYKL[MOHHBIE MaTepuasbl, CeIbCKOXO3SMCTBEHHOE
MIPOU3BO/CTBO, KPacKy, CTeK/I0, KepaMHuKa, MaTepuanbl il 3/eKTPOHUKYM, HaHOMaTepHuasbl,
TeKCTU/IbHBIE BOJIOKHA, WCTOYHUKM SHEpPryH, OpraHudyeCcKWe W MUHepasibHble Y00peHus,
JleKapCTBeHHbIe U KOCMeTHYecKue Tperiaparhl, ObITOBasi XMMUsI, MaTeprasbl U3 UCKYCCTBEHHbIX
Y CHHTEeTHUECKHUX BOJIOKOH.

3amuta: [lpeAcraBneHve pe3y/bTaTOB pelleHMs Kelic-3a7au B (opMe MMHHU-[0K/Iaja
(momyckaeTcsi UCIoIb30BaHKe rpaduuecKrX U Mpe3eHTal[iOHHbIX MaTepHasIoB)

4
IIpomexxyTouHas aTTecTalys Mo JUCLUILIMHE 3a4eT COLIeHKOM 2
Bcero 72
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3. YCJIOBUSA PEAJIMBAIINAN ITPOI'PAMMBI INCITAIIVINHBI

3.1. TpeboBaHusAa K MHHUMA/JTbHOMY MaTepHATbHO-TEXHHUYECKOMY
o0ecreueHU o

J7is peanv3aliiy TIPOTPaMMbI TUCLIUTUIMHBI [JOJDKHBI OBITH TIPEyCMOTPEHBI
C/leAyroliye crieljiaibHble TIOMelleHus: yueOHON XUMUYeCKOU JTabopaTopuy.

O¢deKTUBHOCTE MpernojaBaHvsl AUCLIMIUIMHBL «XUMHS» 3aBUCHT OT
Ha/IMuusi COOTBETCTBYIOILIETO MaTepUaJbHO-TEXHUUECKOr0 OCHAIlleHHsl. OTO
00bsICHsIeTCSI ~ OCOOEHHOCTSIMM ~ UCLIUIUIMHBI, B  TEpPBYH  ouepelb, eé
9KCTIePUMEHTA/IbHBIM ~ XapaKTepoM, IIHPOKWM CIIeKTPOM TIPUMeHeHUs W
MPAaKTUYeCKOW  3HAUMMOCTBIO. PekoMeH/yemMoe  MarepuaTbHO-TeXHUUYECKOoe
obecrieueHre KabuvHeTa XUMUM W XUMUYeCKOW JiabopaTOpuM BK/IIOUAeT:
CrelaJu3MpoBaHHyl0 Me0ellb UM CUCTeMbl XpaHeHWs, TeXHUUeCcKue U
9/IeKTPOHHbIE CpeAiCTBa O0O0yueHUs, [JAeMOHCTpAlL[MOHHble YyueOHO-HAr/siAHbIe
rmocoOusi, [JeMOHCTpAlMOHHOe 00opyAoBaHMe ¥  TIpUOOpPBI, J1TabopaTOpPHO-
TeXHOJIOTUUecKoe 0OopyoBaHUe, 1abOPaTOPHYI0 XUMHUECKYIO TIOCYAy, MOJesH
(oOBemMHBIE W TUIOCKWE), HaTypalbHble OOBEKTHI (KOJIIEKLUHA, XUMHUUeCKHe
peakTHBbI), 000py/j0BaHKe 1ab0PaHTCKOM.

3.2 IlepeueHb OCHOBHOW H [JOMO/IHUTE/IBHOM y4eOHOM J/IUTEpPATYpBhI,
He00X0/UMOi1 I/IfA 0CBOEHUS ANCIMILIHHBI

Xumus. 3aJjauHuK : yuebHoe rocobue i cpefHero rpogecCcuoHaIbHOTO
obpa3oBanus / 1oz, o0mme pemakiyeii I'. H. ®ageeBa. — Mocksa : M3maTensCTBO
FOpaiir, 2025. — 240 c. — (IIpodeccronansHoe obpa3oBanue). — ISBN 978-5-
9916-7786-8. — Tekct : 3nekTpoHHbIN // O6pa3oBaTenbHas rnardgopma FOpaiiT
[caniT]. — URL: https://urait.ru/bcode/561902

Hukonmbckuii, A.b. Xumus: yuyeOHMK U TIPaKTUKyM [Jisi CpeJHEro

npoeccroHambHOTO 06pa3oBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e
u3a., mepepab. u gomn. — MockBa : M3gatenbctBo FOpaiit, 2025. — 507 c. —
(TTpodeccronanpHoe ob6pa3zoBanue). — ISBN 978-5-534-01209-5. — TekcT :
9/1eKTpOHHBIM // O6pa3oBarenbHass tuiatrgopma HOpait [caiit]. — URL:

https://urait.ru/bcode/562271
3atitieB, O.C. Xwumusi. JlabopaTOpHBIM MPAaKTUKyM U COOPHUK 3a7ad :
yuebHOe mocobwe s cpeAHero  MpodeCcCHOHANIbHOrO  00pa3oBaHUS /

O. C. 3aiieB. — MockBa: MWszparenbctBo  HOpaurt, 2026.— 202 c.—
(TTpodeccronanbHoe obpa3oBanue). — ISBN 978-5-9916-8746-1. — TekcT :
9/IeKTPOHHBLIM // OOpa3oBarenbHas tuiatdhopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/598650

OnetinvkoB, H. H. Xumusi. ATopUT™MBI pellieHust 3aiau U TeCThl : yuebHoe
nocobue s cpegHero mnpodeccruoHanbHoro obpasoBanusi / H. H. OneliHUKOB,
I'. TI. MypaBbeBa. — 3-e u3j., uchp. u gorn. — Mocksa : U3pgaTenscTtBo HOpaiit,
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2026. — 249 c.— (IlpodeccroHanbHoe ob6pa3oBanue). — ISBN 978-5-9916-
9665-4. — TekcT : 3neKTpoHHBIN // Obpa3oBarenbHas ratdopma FOpaiT [caiiT].
— URL: https://urait.ru/bcode/585088

AHpuHoreHora, W.B. Xwumwus. ba3oBbii ypoBeHb: 10—11 Kacchl :
yueOHMK i1 cpefHero  oOimjero obpasoBanusi/ V. B. AHpHUHOTreHOBa,
A. B. babkog, B. A. TTonkoB. — 2-e u3/., UCTIp. U jio1l. — MockBa : VI3aTenbCTBO
FOpaiir, 2026. — 290 c. — (O61ijeobpa3oBatenbhbiii 1K), — ISBN 978-5-534-
16098-7. — TekcT : a/eKkTpoHHbIM // Obpa3oBaTenibHas Tiatdopma FOpaiit [caitr].
— URL.: https://urait.ru/bcode/589219

3.3. MudopmaruonHoe odecrneyeHHe peau3andy MPOrpaMMbI

[nsi  peanu3aiuu  Tiporpammbl  OubmMoTeuHslii  ¢doHg Yebokcapckoro
uHCTUTyTa (puinrana) MOCKOBCKOrO MOJUTEXHUYECKOTO YHUBEDCUTETA HMEET
3/IeKTPOHHbIe ~ oOpa3oBaresibHble M WH(POpPMAl[MOHHBIE  pecypchl IS
MCTI0/Tb30BaHus B 00pa3oBaTe/ibHOM TIpoliecce.

OnekTpoHHO-O0MbMoTeuHble cuctembl (OBC), BK/TIOUaroiye 371eKTPOHHbIN
KaTasior 1 MOJIHOTEKCTOBbIE JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pa3oBarenbHas ratdhopma FOpaiT - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

ITpodeccronanpHas 6a3a
JAHHBIX ¥ MH(HOPMALIMOHHO-
CIIPaBOYHBIE CUCTEMBI

WHdbopMmaliys o rpaBe COOCTBEHHOCTH (PEKBU3UThI
ZIOrOBOpA)

YuuTenbCKui roprasn
https://www.uchportal.ru/

Ypoku, npe3eHTaliy, KOHTPOJIbHBIE PabOTBI, TECTHI,
KOMITbIOTEpHbIE TTPOTPaMMbl, METOMUeCKHe pa3paboTKu
110 PYCCKOMY SI3bIKY U JIUTepaType.

Hayunas snekrponHasi 6ubmoreka eLIBRARY.RU - ato
KpPYTHEeUILInI POCCUNCKUN VMH(pOpMaL[MIOHHO-

Hay4Hast 3IeKTPOHHast
6ubsnmoreka Elibrary
http://elibrary.ru

aHaTIMTUUeCKUi TIopTas B 00/1aCTH HayKW, TeXHOJIOTHH,
Me[WLMHBI U 00pa3oBaHus, COfepKalluii pedepaTbl U
MoJIHBIE TeKCThl Oosiee 26 MJIH HAy4HBbIX CTaTed U
nyO/iMKaluii, B TOM 4KC/ie 37eKTPOHHbIe Bepcuu Ooiiee
5600 pOCCHUHCKMX Hay4YHO-TEXHUUECKUX >XYpPHAaJIOB, U3
KoTopbix Oosiee 4800 >KypHa/ioB B OTKPBITOM JOCTYIIe
CBOOO/IHBIN IOCTYTI

O6pa3oBare/bHbIN
«Yuyeba»
https://www.ucheba.com/

TopTasnt

Ha moprane mpejcraB/ieHbl pa3/ivuHble TeMaTHUecKue
pazzesnsl, BKJTFOUAFOIIHe KaTasior yuebHOrO
obopy/ZioBaHus], HK3aMeHAL[HOHHbIe U TeMaTHuecKue
IUVIaHbl,  TIOypPOuUHble  pa3paboTKH,  MeTOAUYeCKYIO
KOITUJIKY, MarepHasbl o MH(OPMaIIOHHBIM
TEXHOJIOTUSIM B IIKOJIe, TICHXOJIOTHUH, [OIIKOJIEHOMY
BOCIUTAHUIO, JIOTIOJTHUTE/TBHOMY obpa3oBaHuIo,
yTipaBJieHHI0 0Opa3oBaHNeM M BHEK/IACCHOU paboT

denepaabHbIN
«Poccuiickoe
obpa3oBaHMe» [D1eKTPOHHbIN

ropTasn

depepanbHblii TopTan «Poccubickoe obpa3oBaHue» —
YHUKa/lbHBIA MHTEpHeT-pecypc B cdepe obpa3oBaHusI U
HayKH.
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pecypc] — https://ro-edu.ru/

E>xenHeBHO myO/nMKyeT camMble aKTyajbHble HOBOCTH,
AHOHCBHI COOBITHH, MH(OpPMAalLMOHHbIE MaTepuasbl /st
IIMPOKOr0 Kpyra uuraTesied. EjkeHezlelbHO Ha roprase
pa3sMeLatoTCs SKCK/II03UBHbIE MaTepuasibl, UHTEPBBIO C
BeJlYLLIMMU CIlelliaJIuCcTaMy — [eJjlaroramMmy, ICUxos0ram,
yUYeHbIMH, PelOpTaKy U aHa/IUTUUeCKHe CTaTbH.

Unrarenu mnosy4yaroT JOCTYIl K HOPMAaTHBHO-TIIPaBOBOU
base cdepbl 00Opa3oBaHMs, OHHM MOTYT IIO/b30BaThCS
CamMbIMH pa3/IMYHbIMU MOJIE3HBIMU CePBUCAMM — TaKUMH,
KaK OHJIaH-TeCTHPOBaHWe, OIPOChl IO aKTya/JbHbIM

TeMaM M T.JI.

4. KOHTPOJ/Ib N OILEHKA PE3YJ/IbTATOB OCBOEHUA

NVICITUTIVIHBI

KoHTponb U OLjeHKa pe3y/bTaTOB OCBOEHUS AUCLMIUIMHBI PaCKpbIBAKOTCS
yepe3 [UCLMIUIMHADHbIE pe3y/ibTaThl, HallpaB/ieHHble Ha (OpMHpOBaHUE OOIIMX
KOMIIeTeHLUi 10 pa3ziesiaM ¥ TeMaM COZiep>KaHusi yueOHOro MaTepuarna.

Tun oeHOYHBbIX
OO01as KoMIeTeHIUs Pa3pen/Tema Mep()]:lpI/IHTl/lﬁ
OK 01. Beibupars crioco0sbl pemieHust Tema 1.1-1.7
3a/1au po(eCCUOHATBLHOM /1esITe/IbHOCTH Tema 2.1, 2.2 T
eCTUpOBaHUe
TPYMEHUTE/IbHO K pa3/IMYHbIM KOHTeKcTaM | Tema 3.1 y p o
CTHBIH OTPOC
Tema 4.1 ..
Tema 5.1-5.4 PelieHrie pacuéTHbIX 3a7a4
Tema 6.1 ' HabsrozeHue 3a xoq0M
Tema 7'1 BBITIO/THEHUSI TIPAKTHKO-
Tema 8'1 OPUEHTUPOBAHHBIX 3a/JaHUH
: IIpeacraBieHue
OK 02. Ucnonib30BaTh COBpEMeHHbIe Tema 1.2, 1.4, PEA
c 16 1.7 pe3y/ibTaToB
pe/CTBa MOUCKA, aHa/Iu3a u .6, 1.
MpaKTUYeCKUX 1
VMHTeprpeTalyyd HHQopMaLuu, U Tema 2.1, 2.2
nabopaTopHbIX paboT
MH(OpMalOHHbIE TEXHOIOTUU [IJIsI Tema 4.1, 4.2 TIDOBeIeHIe XUMIIECKONO
BBITIOJTHEHUS 3a/iau TIpodhecCHoHaTbHOU Tema 5.2-5.4 9Kpcne 'thmeHTa
JlesiTe/IbHOCTH Tema 6.1 BbIl’IOE)IHEHI/Ie
Tema 7.1
KOHTPOJIbHBIX
Tema 8.1 6 p
OK 04. Tema 1.7 glggﬂrzj& JACLATIIVHBI
O PeKTUBHO B3aMMOIeHCTBOBATE U Tema 2.1, 2.2 OLICHKA CAMOCTOSTE/IHHO
Tema 4.1, 4.2 N
paboTaTh B KOJUIEKTHBE ¥ KOMaH/Ie Tova 2, < BBITIO/THEHHBIX 32 IAHHA
Tema 6‘ 1 ’ 3alyra pelieHUs Kekc-
Tena 7' 1 3agau (c yuetom Oyayiei
Tema 8‘ 1 rpogeccruoHabHOM
= - JlesTe/TbHOCTH)
OK 07. CopencTBOBaTh COXpPaHEHHIO Tema 1.7 o
N BrinonHenue 3agaHum
OKpy’Karolllen cpefbl, Tema 5.1 o
MPOME)KYTOUHOM
pecypcocOepesxeHuto, MPUMeHsTh 3HaHus | Tema 8.1 aTTecTaLM
00 M3MeHeHUH K/IMMaTa, TIPUHITUITHI
Oepe>K/TMBOT0 MPOU3BO/ICTBA, 3((heKTUBHO
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| JIeCTBOBATh B UpPe3BbIUaKWHbIX CUTYaLHsX |
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JINCT JOTIOJTHEHUN 11 MU3MEHEHUI
paboueii mporpaMMbl AUCITUTITMHBI

Pabouasi mporpaMma AMCLMIUIMHBI pacCMOTpeHa, oOcyxjeHa W ofo0peHa Ajist
vcriosiHenust B 202__-202__ yuyeGHOM rosly Ha 3aceflaHuM Kadeapbl, TpOTokoJ No
OT « _ « 202 T.

BHeceHb1 AOIIOJIHEHHWA U U3MEHEHU S

Pabouasi mporpamma [UCLIMIUIMHBI pacCMOTpeHa, oOcyxjeHa U ofo0OpeHa s
ucrnonHenusi B 202__-202__ yuebHOM rozly Ha 3acefjaHuM Kadeapbl, IPOTOKOJ No
OT «  « 202 .

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHU S

Pabouass mporpamMma JUCIMIIIMHBI PacCMOTpeHa, obcykaeHa U ofobpeHa st
vcronHenus B 202_ -202__ yueGHOM roay Ha 3acefiaHuM Kadeapbl, TpoTokos No
OT «  « 202 .

BHeceHbI JOIIO/IHEHHWSA 1 U3MEHEeHHUA

Pabouasi mporpamMma AMCIUIUTMHBI pacCMOTpeHa, oOCy»aeHa W omoOpeHa s
vcronHenus B 202_ -202__ yueGHOM rofy Ha 3acefilaHUM Kadeapbl, TpoTokos No
OT «  « 202 .

BHeceHbI AOIIO/IHEHHWA 1 U3MEHEeHUA
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