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1. HACHOPT PABOUYEHN TPOI'PAMMBI YYEBHOM JUCHUILJIAHBI
OV 12 «Xumus»

1.1. O6n1acTh npuMeHeHusl padoyeil MPOrpaMMbl

Pabouas mporpamma yueOHOM mucummuiiabl OY/.09 Xumusi sBisgercs
porpaMMoN peanu3ainuu cpeaHero (MoJHOro) oluero oOpa3oBaHuUsi B Ipenaenax
[MIICC3 no cneunansuoctu 54.02.01 [uzaiin (no ompacaam).

[Iporpamma y4eOHON AMCHMIUIMHBI MOET OBITh HCIOJb30BaHA B

JIOTIOJIHUTEIBHOM NPO(eCCHOHAIBbHOM 00Opa30oBaHUM (B HporpamMmax IHOBBILICHHS
KBIM(PUKALUH U IEPENIOITOTOBKU pAOOTHUKOB).

1.2. Mecto yueOHoii nucuuniunbl B crpykrype IHIICC3:

JucuunnuHa siBasieTcs: 6a30BOW U BXOAMT B IIUKJ 00IIe00pa30BaTEIbHON
HOJTOTOBKH.

13. Hean wu 3axauym y4yeOHOH  JMCUHUILUIMHBI — TpeOOBaHMS K
pe3yJibTaTaM OCBOCHUSA Y4eOHOM AU CHUTIIUHBI:
Heapo peanusanuu padoyeld mporpamMmbl siBJsercs - DopMHupoOBaHHE Yy
CTYJICHTOB IIPEACTABIICHHUS] O XUMUYECKON COCTABIIIFOLIEN €CTECTBEHHOHAYYHOM
KapTUHBI MUPa KaK OCHOBBI IPUHATHSI PELLIEHUN B )KU3HEHHBIX Y IIPOU3BOACTBEHHBIX
CUTYalMsIX, OTBETCTBEHHOI'O ITOBEACHUS B IPUPOAHON CpEAE.

I'maBHBIMHM 321a4aMK peajin3alui MPOrpaMMbl SIBJISKOTCH:
l)chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEHM TMPOTEKAaHUS XUMHYECKUX
IIPOLIECCOB U SIBJIEHUU B OKPYKAIOLLIEH Cpelie, LIEJIOCTHOW HayYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2)pa3BUTh YYEHHUS COCTaBIATH (OPMYJIBI HEOPTraHWYECKUX M OPTraHUYECKUX
BCILIECTB, YyPaBHEHMUS XUMHUUECKUX pEaKIUh, OOBSICHATH UX  CMBICT,
UHTEPIPETUPOBATH PE3YIbTATHl XUMUUYECKUX SKCIIEPUMEHTOB;
3)copmupoBaTh HAaBBIKU MIPOBEICHUS MPOCTEHIIINX XUMHUYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIEAOBaHUN C COOJIOJEHUEM TMpaBuil 0E€30MacHOro
oOpallleHHsI C BEIIECTBAMHU U JIaA0OPaTOPHBIM 000pY0BAaHUEM
4)pa3BUTh yMEHUS HCIIOJIB30BaTh HMH(OpPMAIMI0O XMMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMHUpOBaTH YMEHHMS MPOTHO3UPOBATH MOCIEACTBUS CBOEH IE€ATEIbHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB;

6) copMupoBaTh NOHUMAHUE 3HAYMMOCTH JOCTIKCHUN XUMHUYECKON HAyKU U
TEXHOJIOTHM JIJIsl pa3BUTHUS COITMAIIBHON 1 TIPOU3BOICTBEHHOM cep.
Ilnanupyembie pe3yJbTaThl 0CBOCHUSA Padoueil MPpOrpaMMbl:

OO01m1e KOMITeTESHITUH:

OK. 01 IToHumaTh CyIIHOCTh U COLMAJBHYI0 3HAUYUMOCTh CBOEW Oymyuiein
npodeccuu, NPOsIBIIATH K He YCTONYMBBINA HHTEpEC

OK.03 IlpuHumarhs penieHus B CTaHAAPTHBIX W HECTAHIAPTHBIX CUTYyalUsX U
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HECTH 3a HUX OTBCTCTBCHHOCTD.

OK.04 OcymiecTBasaTh MOUCK U MCIOJIb30BaHKHE WH(POpMAIMKM, HEOOXOIUMOMN st

3(PEeKTUBHOTO BBINMOJHEHUS] MPO(ECCHOHANBHBIX 3adad, MPodheCCHOHATBHOTO H

JIUYHOCTHOTO Pa3BUTHSI.

OK. 05 Hcnonb3oBath  MHGOPMAIMOHHO-KOMMYHHUKALIMOHHBIE
TEXHOJIOTHH B MPOGECCHOHATBHON AEATETHPHOCTH

OK. 06 PaboTaTh B KOJIJIEKTUBE U KOMaH i€, 3PPEKTUBHO OOIIATHCA C KOJUIETaMH,

PYKOBOJICTBOM, TTOTPEOUTEIISIMHU.

OK.07 bparp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaH/bI
(MOJYMHEHHBIX), PE3yJIbTAT BHIIIOJIHEHUS 3aJaHUi

Ilnanupyemble MeTanpeAMeTHbIe Ppe3yJbTAaThbl OCBOCHHS Ppadoueil
nporpammsl (MP):

B vactu TPYAOBOI'O BOCIIMTAHUA:
- IFOTOBHOCTh K TpyaAy, OCO3HAHUC HCHHOCTH MACTCPCTBA, TPYILOJIIO6H€;

- TOTOBHOCTh K aKTUBHOW ACITEIbHOCTH TEXHOJOTMYECKOM M  COLMAIbHOM
HaIIPaBJICHHOCTH, CIIOCOOHOCTh HHHUIIMUPOBATh, IIAHUPOBATH "
CaMOCTOSTENIHHO BBITIOJIHATh TAKYIO ICITEIbHOCTD;

- MIHTEPEC K Pa3IM4HbIX cepam MpodeccuoHaNIbHOM IeATeNbHOCTH,

OBnaseHue  YHUBEPCAJIbHBIMU  YYEOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMU:

a) 0azoBbIe JIOTHYECKHUe 1eMCTBHS:

CaMOCTOATENBbHO (POPMYIHPOBATH U aKTyaJIM3UpOBaTh npoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBaTh COOTBETCTBCHHBIH  IPHU3HAK WJIA OCHOBAHUS  JUIA
CpaBHEHUS, KJaccupUKaIUM 1 0000IIEeHNS;
-ONPEACTATh HETH JICITEIbHOCTH, 3aJ1aBaTh IMapaMeTPhl M KPUTEPUH HX JOCTHKCHHUS;

- BBIABJIATHb 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B PAaCCMATPHUBACMBIX ABJICHUAX

- BHOCHUTH KOPPEKTHUBHI B JCSITEIHHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIIAX,
OIICHUBAThH PUCKH MOCIIC/ICTBUN JEATEILHOCTH;
- pa3BUBaTh KPEATUBHOE MBIITUICHUE TP PEIICHUN
KU3HEHHBIX MPOOIIeM
6) 6a3oBbIe HCCIIETOBATEIHLCKHE IEHCTBHS:
- BIIAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKON M TPOEKTHOM JEATENIbHOCTH, HABBIKAMHU
paspernieHust mpooiem;
- BBIABIISTH IPUIMHHO-CIICICTBEHHBIE CBSI3H U aKTyalIM3UPOBATh 3a/1a4y, BHIJIBUTATh
TUTIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTHI JJIsl IOKA3aTeIbCTBAa CBOMX YTBEPKIICHUH,
5)



3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHHUS;
- AHAJM3HUPOBATh NOJYYCHHBIE B XOJ€ PELICHUS 33aJa4l PE3yJIbTaThl, KpUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX

- yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYI0 M MPAKTUYECKYIO 0O0JIacTu

YKU3HEACITCIILHOCTH;
- yMETb MHTEIPUPOBATh 3HAHUS U3  PA3HBIXIIPEIMETHBIX 00JIaCTeH;
- BBIJIBUTaTh HOBBIE HJICHU, MPEJIAaraTh OPUTMHAIBHBICIOAXO/IbI U PEICHHUS;
- CIIOCOOHOCTh MX HCIOJIB30BAaHHUS B MO3HABATEIHLHON U COLUAIBEHOM.

B o6macTi IeHHOCTH Hay4YHOTO TO3HAHUS: C(POPMHUPOBAHHOCTD MUPOBO33PEHUS,
COOTBETCTBYIOILIETOCOBPEMEHHOMY ~ YPOBHIO Pa3BUTUS HAYKM ~ W OOLIECTBEHHOM
NPaKTUKA,0CHOBAHHOTO  Ha JUajore KYJIBTYp
CHOCOOCTBYIOILETO OCO3HAaHHE CBOET0 MECTa B OJIUKYJIBTYPHOM MHPE;

- COBCPIICHCTBOBAHHC SI3BLIKOBOM W YHUTATEIIbCKOM KYJbTypbl KaK CpCACTBa
BSaHMOHGﬁCTBHH MCKAY JIIOOAbMH U IIO3HAHUA MHUPA,

- OCO3HaHME IEHHOCTH Hay4YHOU NEATEIIBHOCTH, TOTOBHOCTh  OCYIIECTBIISITh
MPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;
OBJ1ajieHN e YHHBEPCAJIbHBIMU Y4eOHbIMU NO3HABaTEeJIbHBIMH
JIeHCTBUSIMM.

B) pa0ora ¢ uHopmanueii:

- BJIQJICTh HABBIKAMH TOTY4YeHUsI HH()OpPMAIIUU U3 UCTOYHUKOB Pa3HBIX  THUIIOB,
CaMOCTOSITENILHO OCYIIECTBIISITh MOUCK, aHAJU3, CUCTEMAaTU3AIUIO0 U UHTEPIIPETALIUS
nH(pOpMaIuu pa3IuyHbIX BUAOB U (OPM MPEACTaBICHNUS,

- CO3/1aBaTh TEKCTHI B Pa3IMUHbIX (popMaTax ¢ yueToM Ha3HA4YCHHS HH(POPMAIIUU U
IEJICBOM ayIUTOPUH, BEIOUpast ONTUMAIBHYIO (OpMY TIPE/ICTABICHUS U
BU3YaJIM3allUH;

- OOCHMBATbL AJOCTOBCPHOCTD, JETUTUMHOCTD

uH(bOpMaIIny, €€  COOTBETCTBHUE MPaBOBbIM U MOPaJIbHO-3THYECKUM
HOpHAaM;
- CTIOJIB30BaTh ~ CpeACTBAa  MH(POPMAIMOHHBIX u KOMMYHHUKAITMOHHBIX

TEXHOJIOTHMA M pEIICHHE KOTHUTUBHBIX U OpraHU3allMOHHBIX 33134
c  coOmoaeHreM TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MMacHOCTH ,TUTHCHBI,
pecypcocOepekeHus, TPABOBBIX W 3TUICCKUX HOPM,HOPM
uH(popMaIIMOHHOM 0€30MMacHOCTH;
- BJIAJICTh HABBIKAMH PACTO3HABAHMSA M 3alIMThl MH(OPMAIMH, HHPOPMALMOHHOH 0€30MaCHOCTH
JMYHOCTH;
- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTHH CAMOOIIPE/ICICHHUIO;

-OBJAJICHNE HABBIKAMU YUeOHO-UCCIENOBATENBCKON, POCKTHOH M CONMAIBHON JeATEIbHOCTH,
OBJ1aieHUe YHHBEPCATbHBIMUA KOMMYHUKATUBHBIMHU 1CHCTBUSIMM:

6) coBMeCTHas IeATeTbHOCTD:

- MOHUMATh U KCIOJb30BATh MPEUMYIECTBA KOMAHTHOW M UHAUBUIYaTIbHOM pabOTHI;

- MIPUHUMATh LEJIA COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATh K KOOPAUHUPOBATH
JEUCTBUS O €€ JOCTHXKEHUSA: COCTAaBJIATh IUIAH JACHUCTBUW, PACHPENCISITh POJIA C
y4eTOM MHEHUI yYaCTHUKOB 00CYKIATh PE3yIbTaThl COBMECTHOM PabOTHI;



- KOOPAMHHUPOBATH U BHIMIOJIHATH Pa0OTY B YCIOBHSX PEATIBHOTO, BUPTYAIBHOTO U

KOMOWHHPOBAaHHOI'O B3aUMOJECICTBUS;

- OCYILIECTBJIATh ITO3UTUBHOE CTPATEITMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYaLUsX,
TPOSBIATH TBOPUECTBO M BOOOPAKEHUE, ObITH MHULMATUBHBIM

OBJIaIICHI/Ie YHuBepCaJIbHBIMHU PEryJasiTuBHIMHA

ACUCTBUSIMM:
I') IpUHATHE ce0S U APYTHX JIOMICH:
- IPUHUMATh MOTHBBI M ApTYMEHTHI JIPYTHX JIO/ICH PU aHAIU3€E PE3yIbTATOB JEATEIbHOCTH;
-- IPU3HABATh CBOE MPABO U MPABO APYTUX JIO/ICH HA OMIUOKHY;
-- Pa3BUBATh CIOCOOHOCTh MOHUMATh MHp C TO3UIUHU JIPYTOTO YEIOBEKA;
B 001acTH 3K0JI0rM4e€CKOr0 BOCIIUTAHMSA
- c(OpPMHPOBAHHOCTH HKOJIOTHYECKOMN KYJIbTYPhl, TOHUMAHUE BIUSHUS COIIUATBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSTHUE IPUPOJHOUN U COLMAIIBHOU CPENIbl, OCO3ZHAHKE
IJ1I00aJIbHOTO XapaKkTepa dKOJIOTUYECKHUX MPOOIeMm;
- IUIAHAPOBAHME U OCYILIECTBJICHUE JCHCTBUI B OKPYKAIOIIEH CPEAEC HA OCHOBE 3HAHUS
LeJIed yCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;
AKTUBHOE HETIPUATHE AEHUCTBUM, PUHOCAIIUX BPEN
OKPYKAarOIIEH CpeIe;
- yMEHHE TPOTHO3UPOBATh  HEOJATOMPUSTHBIE  AKOJOTMYECKHUE TOCIEICTBUS
npeANpPUHUMAEMBIX JEHCTBUM, NPEI0TBPAIATh UX;

paclIMpeHre OmbITa JEATEIBHOCTH 3KOJOTMYECKON HAIPABICHHOCTH OBJIAJCHUE
HaBBIKAMH YYEOHO-HMCCIICI0BATEILCKOMU,IPOSKTHON M COLIMAIBHOM JIESITEIIHHOCTH;

Ilnanupyemblie nmpeaMeTHble pe3yJibTAaThbl OCBOCHHs padodeil MpPOrpaMMbl
1Jis1 6a30B0ro ypoBHs usydenus (I1P0):

B pe3yabTare ocBoOeHHs YUeOHOT0 IPeAMeTa BLIMYCKHUK HA 02a30BOM YPOBHE
HAYYHUTCS:

- BJIAAETh  CUCTEMOM  XUMHMYECKMX  3HAaHMH, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIArarolue MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAas: 000JI0uKa
atroma, s-, P-, O-3JCKTpOHHBIC OpPOUTAIM aTOMOB, MOH, MOJICKYJa, BaJCHTHOCTH,
AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJIIPHbINA 00BbEM, YIIIepOAHBIA CKelleT, (PYHKIMOHAIbHAs TpyIIa, paguKal,
WU30MEPHS, U30MEPBL, TOMOJIOTHYECKUI Psil, TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOA - U
a30TcoJiepKalllie COEIUHEHUs, OMOJIOTMYECKH aKTUBHbIE BellecTBa (YIJIEBOJIBbI,
XKUPBI, OCJIKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISPHbIE
COCIIMHEHHs, KpUCTAUIMYECKass  pEeIeTKa, TUIbl  XUMUYECKHX  peakuui
(OKMCIIMTENIBHO- BOCCTAHOBUTEIBHBIE, SK30- U 3HIOTEPMHUYECKUE, PEAKIIMM HOHHOTO
oOueHa), pacTBOp, FIAEKTPOIUTHI, HEINEKTPOIUTHI, TEKTPOIUTHUYECKAS JUCCOLIMAIIUS,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTb XUMHYECKOM pEaKIUH, XUMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHS XMMUYECKOTO CTPOEHHS OpraHuuecKux BemecTs A.M.
byTtnepoBa, Teopus 3JIEKTPOJIUTHYECKON AUCCOLMALINN, ITepuogndeckuil 3axkon J[. 1.
MenieneeBa, 3aK0OH COXpaHEHHS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUI SI3bIK XUMUH,
(aKTOJIOTUUECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, IOJIYyYEHHH M O€30M1acCHOM
UCIOJIb30BaHUU BAKHEHIINX HEOPraHWMYECKUX U OpPraHMYECKHX BEIECTB B OBITY U
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HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

- YMCTb BbBIABJIATH XapPaKTCPHBIC IIPU3HAKU KW B3aWMOCBA3bL H3YUYCHHBIX
HOH)ITHﬁ, INPHUMCHATH COOTBCTCTBYIOIINC ITOHATHSA IIPU OITMCAHUC CTPOCHUA U CBOMCTB
HCOPIraHU4YCCKNX H OPIraHNMYCCKUX BCHICCTB M HX HpCBpameHHﬁ; BBIABIIATD

B3aMMOCBSI3b XUMHUYECKMX 3HAHUN C TOHATUAMU U MPEACTABICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb MCHOJB30BATh HAMMEHOBAHUS XUMUYECKUX COEIMHEHUI MEKITyHApPOIHOTO
COI03a TEOPETUYECKOM U MPUKIAIHON XUMUU U TPUBHAIbHBIC HA3BAHMS BAYKHEUIITUX
BEIECTB (3TUIICH, alleTUJICH, MIHMIEpUH, (eHo, GopMabaeru, YKCyCcHas KHUCIIOTa,
[JIMIWH, YrapHbIA ra3, YIJIeKUCIbId Ta3, aMMMaK, raiieHas W3BEeCTh, HeralieHas
U3BECTh, IMUTHEBAs cOAa U JAPYTUX), COCTaBIATH (OPMYJIbI HEOPIaHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPAaBHEHUS XMMHUUYECKUX PEAKLUUN, OOBSACHATh UX CMBICI;
HOJITBEPXKJATh XapaKTEpPHbIE XMMHUYECKHE CBOWCTBA BEILECTB COOTBETCTBYIOLUIMMHU
HKCIIEPUMEHTAMU U 3aIIUCSIMU YPaBHEHUIN XUMUYECKUX PEAKIIHIA;

- yMEThb YCTAaHaBIWBATh TPUHAMICKHOCTh HW3YUCHHBIX HEOPTaHMYECKUX U
OpraHMYEeCKUX BEUIECTB K OIpEACIICHHbIE KJlaccaM M TpYIIaM COEIWHEHUH,
XapaKTepU30BaTh UX COCTaB M BaKHEUIIINE CBOMCTBA; ONPEAEIATh BUABI XUMUYECKUX
cBs3e  (KOBaJIeHTHasl,  WMOHHAs,  METaJUIMYEcKas,  BOJOpPOJHAsi),  THIbI
KPUCTAJUTMIECKHUX PEIICTOK BEIIECTB; KIaCCUPUIIPOBATH XUMUIECKHIE PEAKIINY;

- copmMupoBaTh  NPEACTABICHUA: O  XUMHUYECKOM  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, PO XUMHUH B TIO3HAHUS SIBJICHUIA TIPUPO/IBI, B
GbOpMHpPOBAaHUM MBIIUICHUSI ¥ KYJbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOJIMMOM [JIsl PEHIeHHs] MPAKTUYECKHX 337ad M SKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOIHOM Cpene;

YMETH IPOBOAUTH PACUETHI IO XUMUYECKUM (HOpMyTIaM 1 yPaBHEHUSM XUMHUECKHUX
peakiLuii ¢ CMONIb30BAaHUEM (PU3UUYECKUX BEIMYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beM (HOpMaJIbHBIE YCIIOBUS ) Ta30B, KOJIMYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHbIE XUMUUECKHE 3HAHUS JUIsI IPUHSATHUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHUEM
yMETh IUIAaHUPOBATh U  BBINOJHATh XUMHUYECKHH 3KCHEpUMEHT (TMpeBpalleHus
OpPraHUYECKUX BEUIECTB MpPHU HArpeBaHUU, MOJyUYECHUE STUJICHA M U3Y4YECHUE €ro
CBOMCTB, KAUECTBEHHBIC PEAKIIMH Ha aJIbJICTH/IbI, KpaxMall, YKCYCHYIO KUCIIOTY
JieHaTypaiys O€JIKOB MPU HArPeBaHUM, LIBETHBIC PEAKIIMH OEJIKOB; IPOBOIUTH PEAKIIN
MOHHOTO 0OMEHa, ONPEJENsATh CPEAY BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKly Ha
cynbdar-, kKapOoHAT- ¥ XJIOPH/I-aHUOHBI, HA KATHOH aUMOHHS; PelIaTh IKCTICPUUECHTATbHbIC
3agaun o TeMaM "Metaiisl" u "HemeTamibl'") B COOTBETCTBUY € MTPaBUIIAMH TEXHUKU
0e30MmacHOCTH  MpU  OOpalleHUH C BEUIECTBAMHU M J1a0OpaTopHble 000pYA0BAHUEM:;
NPEICTABIISTH PE3YJIbTaThl XUMUUYECKOTO 3KCIIEpUMEHTa B (hOpME 3alicH ypaBHEHUH
COOTBETCTBYIOIIMX PeaKiuii 1 GOpMYIUPOBATH BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETb aHANM3UPOBATH XMMHUYECKYI0 MH(DOPMAIHIO, MOTYyYaeMyl0 U3 Pa3HbIX MCTOYHHKOB
(cpenctB MaccoBoii nH(poOpMaIuK, ceTh VIHTEpHET U ApyTHE);

- BJAJIETh OCHOBHBIMU METOJJAMH HAYYHOT'O MO3HAHUS BEIECTB U XUMUYECKUX SBICHUI
(HabmrofIeHKE, M3MEPEHHE, YKCIIEPUMEHT, MOJICTUPOBAHHUE);

- YMETh IPOBOJIUTH PACUETHI [0 XUMUYECKUM (hOPMYJIaM U YPABHEHHUSIM XUMHUUECKUX
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peaKIuii ¢ UCTOIh30BaHUEM (DU3UUYCCKUX BEIMYUH, XapPAKTEPUIYIONIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMaJTbHBIE YCIIOBHS ) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUSA JJISl IPUHATUS PEILIEHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaIHUAX, CBA3aHHBIX C BEIIECTBAMM U UX IIPUMEHEHUE
- cOpMHUpPOBATh MPEJCTABICHUS: O XMMHYECKON COCTABISAIOIIEH €CTECTBEHHOHAYYHOM
KapTHHBI MUPA, POJIM XUMUK B IO3HAHUHU SBJICHUH IPUPOJIBI, B HOPMUPOBAHUM MBIIUICHUS 1
KYJIBTYPbI TMYHOCTH, €€ (PyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOUMOM JJIsI PEIICHUS
TPAKTHIECKHX 3a]1a4 U SKOJIOTHIECKH 0O0CHOBAHHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM CpEJIE;
- yMeTb cOOMI0aTh MPaBIJIa YKOJIOTUUECKH 1IENecO00pa3sHOro MOBEICHUS B OBITY 1
TPYAOBOH IEATENBHOCTH B LIENAX COXPAHEHUS CBOETO 310POBbS U OKPYKAIOILEW IPUPOJHON
Cpelibl; YIUTHIBATH OIIACHOCTh BO3JICUCTBUS HA XKHUBBIE OPTAHU3MBI OTIPEIETICHHBIX BELIECTB,
MOHUMAs CMBICIT TTOKA3aTeNs PEAeIbHON JOMYCTUMOM KOHIIEHTPALN



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOW JUCIHUTLIMHBI

2.1. O06beM yueOHOM TUCHUIJIMHBI M BUAbI Y4e0HOH padoThl

Buj yueOHoM padoThI Oo0bem
4acos
MaxkcuMasbHasi ydeOHasi HArpy3Ka (Bcero) 80
AyauTopHas ydyeOHas padora (o0si3aTe/ibHbIE Y4eOHbIE
3aHATHS) (BCEro) 78
U3 HUX B (popMe MPAKTHYECKON MOATOTOBKH 28
Koncynbramnuu 2

IIpome:xkyTounas arrecranusi B popme Jughghepenyuposannviii 3auem
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2.2. TemaTu4eckui MJIaH U coJiepPKaHue y4eOHOM TUCHUIIHHBI

XUMUYECKUX DIIEMEHTOB.

Pemienne npakTMKO-OPpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMHUECKUX
2J1eMeHTOB «MeTaundyeckue / HeMEeTaIIMUECKUE CBOIMCTBA, 3JEKTPOOTPULIATEIbHOCT XUMHUECKUX
9JIEMEHTOB B COOTBETCTBUH C MX 3JIEKTPOHHBIM CTPOCHUEM U ITOJIOKCHUEM B IEPUOJUUECKON CHCTEME

HaumeHnoBanue Conep:kanue yueOHOro MmarepuaJjia (0CHOBHOe M NPodecCHOHAIbHO-OPMEHTHPOBAHHOE), OB LeM 1ACOR dopmupyembie
pa3iesioB U TeM JIa0opaTOpHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOTYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE cojlep:KaHue 80
Pa3nen 1. OcHOBBI CTPOEHMSI BellleCTBa 8
Tema 1.1. OcHoOBHOe cojiep:KaHue 6 OK 01
Crpoenue aromoB | TeopeTuueckoe o0yueHue 4
XUMHYICCKUX CoBpeMeHHass Mofenb CTpoeHHs aromMa. CUMBOJIMYECKUH S3bIK XMUMHH. XHUMHUYECKHH 3JIEMEHT.
PJICMCHTOB H OnektpoHHas KoH(purypanus aroma. Kiaccudukarss XMMHYECKUX DJIEMEHTOB (S-, P-, O-31€MEHTHI).
[1PUpPOJa BanentHple  anekTpoHbl.  BajeHTHOCTb.  DJIEKTpOHHAas  MPUPOAA  XMMHUYECKOH  CBS3H. 4
XMMHYECKOH ONEeKTPOOTPULATEIBHOCTb. BuAbl XUMHUECKON CBs3M (KOBaJIEHTHasl, WMOHHAs, METaJUIMYecKas,
CBS31 BOJIOPOJIHAsI) U CLIOCOOBI €€ 00pa30BaHus
IIpakTHYeckue 3aHATHSA 2
Pemienne 3amaHnii Ha MCHONB30BaHME XHMHUYECKOW CHMBOJIMKM W Ha3BaHWW COEAUHEHHM IO
HOMEHKJIAType MEeKIYHAPOJIHOTO COI03a TEOPETHUECKON U MPUKIIAHON XUMHUH U TPUBUAIILHBIX Ha3BaHUN
JUTSI COCTABJICHUSI XUMHYECKHUX (POPMYJT IBYXaTOMHBIX COCTMHEHUN (OKCUIOB, CYIb(PUIOB, TUAPUIOB U
T.I.) U IPYTUX HEOPTAHHMUECKUX COCAMHEHUMN OT/IETBHBIX KJIACCOB. 2
[IpakTuueckue 3aaHusl HA YCTAaHOBJICHUE CBSI3M MEXKy CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
NEePUOANYECKUM W3MEHEHHEM CBOWMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCIUHEHUH B COOTBETCTBUU C
nosioxkeHueM Ileprnoinueckon CUCTEMBI.
Tema 1.2. OcHOBHOeE coiepxaHue 2 OK 01
[lepuognueckuii IIpakTuyeckue 3aHATHSA 2 OK 03
BaKOH W Tabmuma [Meproanyeckas cucreMa XUMU4Ieckux snemenToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
/1.1 Menneneena [Mepuoauueckoro 3akona J[.1. Menaeneesa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHYECKHX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYecKoro 3emenTa B [lepuoanueckoii cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUCHHE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2
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xumuueckux snemenToB /.M. Menjaeneesa»

Pa3nen 2. XumMu4ecKkue peakuun 14
Tema 2.1. Tunsl OcHOBHOe cojiep:KaHue 10 OK 01
XUMHUYECKHUX TeopeTnueckoe o0y4enue 6
peaxuuit Krnaccudukanus v TUIBI XUMHUYECKHUX peakluii ¢ yyacTHeM Heopranudeckux BeuiectB. CocTaBiieHne

ypaBHEHUH PEaKIMi COSTMHCHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OOMEHA, B T.4. pEaKIUii TOPCHHS,

OKHCJICHUSA-BOCCTAHOBJICHUSI.

VYpaBHeHUsI OKUCIEHUSI-BOcCcTaHOBIIEHU. CTeneHb okucaeHusl. OKUCINTENb U BOCCTAHOBUTEND. 6

CocraBneHre 1 ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUKA METOJOM 3JIEKTPOHHOTO

6ananca. OKUCIUTENBHO-BOCCTAHOBHUTEIBHBIE PEAKIIUH B IPUPO/IE, TPON3BOACTBEHHBIX IIPOIIECCaX U

YKU3HEIESITeIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHSA 2

KonuuectBeHHble OTHOLIEHUA B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XMMHUU U PACUETHI 110

YPaBHEHUSIM XHMMHUYECKUX peakuuid. Mojp Kak €IMHMIIa KOJMYecTBa BellecTBa. MolsipHas Macca.

3aKOHBI COXpaHEHHs] MacChl U dHEpruu. 3akoH ABoraapo. MonspHblii 00beM ra3oB. OTHOCHTEIbHAS 2

IUIOTHOCTDH ra3oB. PacueTsl Mo ypaBHEHUSM XMMHUUYECKUX PEaKLMH ¢ UCHOJIb30BaHUEM Macchl, 00bemMa

(HOpMaJibHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coiep:xaHue OK 01
OIEeKTPOIUTHYECKA | TeopeTHUecKoe 00yUeH e 2 OK 05
A WCCORHANHA 1 Teopus anexTponuTryeckoi quccounanuu. MIoHbsl. D1eKTpOIHUThI, HEANEKTPOIUTHL. Peakiiny noHHOTO
MOHHBI 0OMEH obmena. CocTaBiieHHE peakIMii HOHHOTO OOMEHa IyTeM COCTaBJIEHUS MX IOJIHBIX M COKpAIlleHHbBIX 2

VOHHBIX YpaBHEHHN. KHCIOTHO-OCHOBHBIE pEaKIIMU. 3aJaHUS HA COCTABJICHUE HOHHBIX PEAKIUI
KonTponbnas
patora 1 CrpoeHue BellecTBa U XMMHUECKHUE peakKuu 2
Paznen 3. CTtpoeHue U CBOIICTBA HEOPraHUYECKUX BelleCTB 24
Tema 3.1. OcHoOBHOe coiep:xaHue 6 OK 01
Knaccugpukanus, | Teoperudeckoe odydenue 4
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HOMEHKJIATypa 1
CTPOCHUE
HEOPTaHUYECKHX
BEILIECTB

[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTeie U ClI0kKHbIe
BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THPOKCHIBL, KUCIOTHI, COJIN). B3aumocBsa3b
HEOPraHMYEeCKUX BEIIECTB. ArperatHble COCTOsIHUA BemecTBa. Kpucramimyeckue u amopgHsbie
BellecTBa. TUIBI KPUCTAINIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAsl, MOHHASI, METAJIJINYECKas!).
3aBHCUMOCTD (PU3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTD
XMMHMYECKON aKTUBHOCTH BEILECTB OT BU/1a XUMUYECKOU CBS3H U THUIIA KPUCTAJUINYECKOU PEILETKH.
[TpuyrHBEI MHOTOOOpA3Msl BEIIECTB

HpaKaneCRne 3aHATHUA

Homenknatypa HeOpraHu4ecKiX BEIIeCTB: HA3BaHUE BEIIECTBA UCXOS U3 UX XUMUYECKOHN (hOpMYITbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI MCXOS M3 HA3BaHUS BEUIECTBA 10 MEXKTyHAPOTHOM
(MIOIMAK) nnu TpuBUaIbHON HOMEHKIIATYPE.

Pemenne mnpakTHYecKuX 3aJaHWA 1O KIACCH(PUKANK, HOMEHKIATYpE W XUMHYCCKHM QopMmyliam
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJaccoB (yrapHblii ra3, YIJIEKUCHbIM Ta3, aMMHaK, ramieHas
W3BECTh, HETaIlleHas N3BECTh, MUTHEBAS COJA M IPYTHX): HA3BIBATh M COCTABIIATH (POPMYITBI XUMHUIESCKHX
BEILIECTB, ONPEIEIATh NPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMHIecKoi HHpopMaIiK (CpeICTB MacCOBOM MHpOpMaIuu, ceTh HTepHET U IpyrHe).
[Tonck nHboOpMaIu Mo Ha3BaHUSIM, HACHTU(DUKATOPAM, CTPYKTYPHBIM GopMmyiam

OK 03

Tema 3.2. Dusuxo-
XAMHAYECKHE
CBOMCTBA
HEOPraHMYECKUX
BEILIECTB

OcHOBHOE colep/kaHue

14

Teopernueckoe o0y4enune

12

Meramibl. O6mue Quznyueckre U XMMHUUYECKHE CBOMCTBAa MeTauioB. CrocoObl MoMyyeHus. JHAYCHHUE
METAJUIOB M HEMETAJUIOB B IPUPOJIC 1 )KU3HECITSTLHOCTH YeJIOBEKa W OpraHn3MoB. Koppo3usi MeTaiioB:
BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usnyeckue M XMMHUYECKHE CBOMCTBA HEMETaUIOB. THUIHYHBIE CBOMCTBA
HemetaioB |V— VI rpynmn. Knaccudukanus u HoMeHKI1aTypa coeiMHEHUI HeMeTaoB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B MPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB (OKCUAOB, TUIPOKCUIOB, KUCIIOT,
coJied 1 Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOAOPOIHBIX COSTUHEHUN,
BBICIITNX OKCHJIOB U THAPOKCHUJIOB

IpakTnyeckune 3aHATHS

CocraBiieHnE ypaBHEHUI XMMHUYECKUX PEAKIMI C YYaCTHEM IPOCTBIX M CJIOXKHBIX HEOPraHWYECKUX
BEIIECTB: META/LIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMA M aM(OTEpPHBIX THUAPOKCHIOB, HEOPTaHMUYECKUX COJIEH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

OK 01
OK 03
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Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/JaHUll Ha CBOMCTBA, COCTaB, MOJIY4YEHHE U
0e30IacHOE HCIMOJIb30BAaHUE B@KHEHIIMX HEOPraHWYECKMX BEUIECTB B OBITY U IPAKTUYECKOH
JESITEIbHOCTH YEJIOBEKa

Tema 3.3. OcHOBHOE colep:KaHue 2 OK 01
Unentudpuxamms  ([IpakTHYecKHe 3aHATHS 2 OK 03
HCOPraHWHeCKUX [ TaGoparopuas pabora « MneHTH()UKAIMSA HEOPraHUYECKUX BEIECTBY. OK 05
BCIICCTB Pemenne skcrnepUMEHTAIbHBIX 33Jad MO XUMHUYECKUM CBOWCTBaM METAJZIOB W HEMETAJUIOB, IO

pacro3HaBaHUIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB. 5

WNnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHHEM HX (U3UKO-XUMHUYECKHX CBOMCTB,

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KaduecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XIJIOPU-

AQHUOHBI, HA KATHOH aMMOHUS
KonTponbnas N
paGora 2 CBoiicTBa HEOPraHUYECKHX BEIIECTB 2
Paznen 4. CTtpoeHue U CBOIiCTBA OPraHMYeCKHUX BelleCTB 26
Tema 4.1. OcHOBHOE COepKAHHE 4 OK 01
Knaccudukamus, |Teoperudeckoe odyuenue 4
CTpOCHHUE 1 [losiBieHne M pa3BUTHE OPraHUYECKON XMMHHM Kak Haykd. [Ipeamer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HA4YECHHUE OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBECHHBIX HayK.
OpraHn4eCKux XUMHUYECKOE CTPOCHHE KaK MOPSJIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BAJICHTHOCTH.
BEIIECTB OCHOBHBIE TOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHHUS OpraHuYeckux coennHeHuit A.M. bytieposa.

VYriepoaHblid CKENEeT OPraHHUYeCKOM MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHMS MOJIEKYJI. M30Mepus u u3omepsl. 4

[Tonssitue o ¢ynkumoHansHOM Tpynmne. Paawkan. I[lpuHmUnel Ki1accupukamuy OPraHUIECKUX

coequHeHn. MexTyHapo/iHasi HOMEHKJIaTypa W IPUHIIMIIBI HOMEHKIATYPbl OPraHUYECKUX COECTUHEHHM.

[TonsiTre 06 azoTcoaepKaluX COEAMHEHUSIX, OMOJIOTMYECKH aKTUBHBIX BEIleCTBaX (yriaeBojax, XHUpax,

Oenkax M Jp.), BBICOKOMOJEKYJSIPHBIX COCIUHEHUSAX (MOHOMEp, IOJIUMED,

CTPYKTYPHOE 3BE€HO)

IIpakTHyeckue 3aHATHSA 2

HomeHknatypa OpraHMYeCKHX COEIMHEHUN OTAEIbHBIX KJIacCOB (HACBILICHHBIC, HEHACBILIECHHBIE U

apoMaTHYeCKHUEe YTIIEBOJOPO/IbI, COUPTHI, (DEHOJIbI, albJErH/bl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Ap.)

CocraBieHrEe TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (POPMYJI OPraHWYECKUX BELIECTB OTICIBHBIX 2

KJIaCCOB, MCIIOJIb3Yys HUX Ha3BaAHUA 110 CHUCTEMAaTHUYECKON H TpHBHaHLHOfI HOMCHKIJIATypC (BTHJIGH,

alleTWICH, TIHIEepHH, (eHomn, ¢GopMmaibAerul, yKCycHas KHCIOTa, INIMIUH). PacueTsl mpocreifmeit
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(bopMyJIbl OPraHMYECKON MOJICKYJIbI, HCXOJIs U3 3JICMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpPraHNYECKHUX
COCTUHEHUH

OcHoOBHOe coep:KaHue

10

TeopeTnueckoe o0yueHue

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHWYECKUX COCIMHEHUH OTHENBbHBIX KIAaccoB (OCOOCHHOCTH
KJ1accu(UKALMU U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKUN pal U o01mas popmyiia; H30Mepus;
¢du3nvecKrne CBONCTBA; XUMHUECKUE CBOIMCTBA; CLIOCOOBI NOJTYYCHHUs):

— TpeJenbHbIe YIIeBOAOPOAbI (aJIKaHbl U IUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH U ObITYy. CBOKCTBA IPUPOIHBIX YIIIEBOJOPOAOB, HAXOXKICHUE B
MIPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HemnpenenbHble (QIKEeHbI, AlKWUHBl W aJKaJAHEHb]) M apoOMaTUYeCKue YTIeBOJIOpoAbl. [ opeHue
aleTUJICHa KaK KCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJISI CBAPKHU M PE3KU METAJUIOB

— KHCIIOPOACOACPIKAIINE COeTMHEHHS (CTUPTHI M ()EHOIIBI, KApOOHOBBIE KUCIOTHI M A(UPHI, aJTbACTH/IBI 1
KETOHBI, JKUpbI, yriaeBoibl). IIpakTMueckoe MNpPUMEHEHUE STUICHIJIMKOJSA, TIJMLEpHUHa, (eHoa.
[Ipumenenue ¢opmanbaeruaa, aneTaabJeruja, YKCYCHOW KHCIOTBHl. Mbula Kak COJM BBICIIUX
KapOOHOBBIX KHCIIOT. MoOoIIIMe CBOWCTBA MbLa

— a30TCOZIeprKaIlINe COeAMHEHNS (AaMUHBI 1 AMUHOKHCIIOTHI, O€IKH ). BBICOKOMOJIEKY I pHbIE COETMHEHUS
(cuHTeTHYECKHE U OMOJIOTUYECKU-aKTUBHbBIE). MOHOMEp, OJIMMEp, CTPYKTypHOE 3BeHO. [lomumepu3zanus
STWJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIIOJIb30BaHUS.

I'enernueckas cBsI3b MEXy KJIaCCAMH OPraHUYECKUX COCIUHEHUN

HpaKTuqecm[e 3aHATHUA

CBolicTBa OpraHUMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAs M MEXIyHapoJaHas
HOMEHKJIaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOMYUYSHMS): TpeAebHbIe (ANIKaHbl U LUKJIOAIKAHbI),
HenpeJienbHbIe (aJIKEHbI, aJIKUHBI U AJIKaJUEHbl) U apOMaTHYeCKUEe YTJIeBOJOPO/IbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, aJIbAETH/IbI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BEICOKOMOJIEKYJISIPHbIE
COCIMHEHMS. 3aJaHusl Ha COCTABIICHHE YPABHEHHHW XUMHYECKHX PEAKLIUN C

y4aCTHEM OPraHMYECKHUX BEIECTB HA OCHOBAHUM UX COCTAaBAa U CTPOCHUS

OK 01
OK 03
OK 06

Tema 4.3.
Nneatudukarus

OcHoBHoOe€ coepkaHue

Teoperuueckoe 00yueHue

OK 01
OK 03

OpPraHUYECKHUX
BEIECTB, UX
3HAYCHUC U

brooprannueckue coequHenus. [IpuMmenenne u 6uonornyeckas poiib yriaeBo1oB. OKUCIEHHE YTIIEBOI0B
— MICTOYHUK SHEPTHH JKUBBIX OpraHn3MoB. O0nacTu mpuMeHeHHsI aMHHOKHUCIOT. [IpeBparenust O0enkoB
nuimy B opranusMme. buonormueckue ¢ynkium OenxoB. buonornueckue

(byHKIMK KUPOB. Ponb oprannyeckoil XMMUM B peIIEHUH TPOOIEM MUILEBOM 6€30MacHOCTH

OK 05
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IMPUMCHCHUC B

Pouib oprannyeckoil XMMUU B peIICHUH TPOOIJIEM SHEPTeTUIECKOM 0€30MacHOCTH, B pa3BUTHH MEUIIUHBL,

OBITOBOI 1 CO3/IaHMM HOBBIX MaTEpUaAJIOB, HOBBIX MCTOYHHKOB SHEPruM (aJbTEpHATUBHbIC MCTOYHHKH SHEPIHH).
NPOU3BOACTBEHHON |OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OpPraHMYECKHUX BELIECTB OTIENbHBIX KJIAcCOB
JESITEIbHOCTH (YyriaeBoJopozpsl, CHHUPTHI, (EHOJbI, XJIOPOPraHUYECKUE IPOM3BOJHBIC, albIETHUABI U Ap.), CMBICI
YEJIOBEKA IIOKa3aTelIs IPEAEIbHO JOIYCTUMON KOHIICHTpAUU
Kontpoabnas Cr .
paGora 3 PYKTypa A CBOMCTBA OPIraHUYECKUX BEILIECTB
Pazjen 5. KuneTnyeckue u TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUS XUMHYECKNX PeaKuii
CkopocTb OcHoBHOE coiepxaHue OK 01
XUMHYECKUX OK 06
peaKIuid.
XuMugeckoe
paBHOBECHE
Teopernueckoe o0y4enue
CKOpOCTh peakIiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (PaKTOPOB: MPHUPOIbl PEArHpyIOIIUX BEIIECTB,
KOHIICHTPAllUA PEArupyrOUIUX BEIIECTB, TEMIEpPaTypbl M IUIOIAAM PEAKIMOHHONW IOBEPXHOCTH.
TemnnoBblie 3G HEKTh XUMUYECKUX peakIMid. DK30- U SHIAOTEPMHUUYECKHUE, PEAKLIUH.
OO6paTumocThb peakinii. XMUMHUYECKOE pAaBHOBECHUE U €r0 CMELIEHHE MO0/ IEHCTBUEM pa3InYHbIX (PaKTOPOB
(KOHLIEHTpalMsl peareHTOB WJIM TPOJIYKTOB pEaKkIMM, JaBlIeHHe, TeMmIepaTypa) Uil CO3JaHus
ONTUMAJIbHBIX YCIOBUN NPOTEKaHUs XxuMudeckux npoueccon. ITpunnun Jle [latense
IIpakTH4yeckue 3aHATHA OK 01
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 33JaHUM Ha aHAIW3 (PAKTOPOB, BIUAIOIIMX HA HU3MEHEHHE OK 07
CKOpPOCTH XUMHUECKOW PEaKILIUH, B T.4. C MO3ULUI SKOJIOTHYECKH 11e51eCO00Pa3HOro MOBEACHUs B OBITY U]
TPYIOBOM JEATENBHOCTH B LIEIISAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYIKAIOIIEH PUPOJTHOM CPEIbI.
PemreHne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha npumeHeHue npuHiuna Jle-Illatense ns
HaXOXXJCHHUS HalpaBJIEHUs] CMEIIEHHs pPAaBHOBECHS XHWMHYECKOH peakuuu M aHaiu3 (HakTopos,
BJIMSAIOIINX HA CMENIEHUE XMMUYECKOTO PABHOBECHS
Pa3nen 6. PacTBopbI
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Tema 6.1. OcHOBHOe coiep:kaHue 2 OK 01
Houstne o Teopernueckoe o0y4enune 2 OK 03
acTBOpax v

p p PacTBopeHne Kak (U3MKO-XHMHUYECKUH Tporecc. PactBopbl. CrocoObl MPUIOTOBIEHHS PaCTBOPOB. OK 07

PactBopuMOCTh. MaccoBast 10J1s paCTBOPEHHOTO BelecTBa. CMBICI OKA3aTeNIs MPEAEIbHO 0Ty CTUMOA

KOHIEHTPALIMK M €T0 MCIIOJIb30BAHKE B OLIEHKE KOJOTHYECKON G€301acHOCTH.

[IpaBuia SKOJOTHYECKH IEIECOOOPA3HOTO MOBEACHHS B OBITY W TPYJOBOH JAEATENBHOCTH B IENAX 5

COXPAHEHHsI CBOETO 3/I0POBbS U OKPYIKAIOIIEH IIPUPOIHON CPEJIbI; OIACHOCTh BO3IEHCTBHS Ha JKUBBIE

OpPraHU3Mbl OTIPEIEIEHHBIX BELIECTB.

PellieHne NpakTUKO-OPUMEHTUPOBAHHBIX PACUETHBIX 3aJIaHUH HA PACTBOPHI, HCIIOJIb3yEMbIE B OBITOBOW 1

IIPOU3BOICTBEHHOM JEATENBHOCTH Y€EI0OBEKA
Tema 6.2. OCHOBHOE coJiepKaHue 2 OK 01
HccfeHOBaHHe IpakTHYecKue 3aHATHS 2 OK 03
CBOMCTB PacTBOPOB v _— OK 05

[IpUroToBIEHHE PACTBOPOB 33/IaHHOM (MacCoBOM, %) KOHLEHTpALKH (C IIPAKTHKO-OPUEHTHPOBAHHBIMH

BOIIPOCAMH) U OTPEIETIEHNE CPEIbI BOJHBIX PACTBOPOB. 2

Pelenue 3a1a4 Ha IIPUTOTOBIEHHUE PACTBOPOB
IpogeccHoHATLHO-0PHEHTHPOBAHHOE COAepKanue (CoaepKaHue NPUKJIATHOr0 MOIYJIs)
Paznen 7. XuMmusi B ObITY ¥ IPOM3BOACTBEHHOM J1eSITeJLHOCTH YeJI0BEKA OK 01
Xumust B ObITY 1 | OcHOBHOE COflepKAHME OK 03
TIPOUSBOACTBEHHON | TegpeTnueckoe 00yyenue 2 OK 06
NEATENLHOCTH v v v OK 07

eronexa Hogelilme JOCTHXEHHS XUMUYECKOM HAyKU U XUMHYECKOM TEXHONOTHHU. Posib XuMuu B 00ecrieueHuu

q o o o

9KOJOTMYCCKOHN, DHEPICTUICCKON U IMHUIICBOU 6G3OHaCHOCTH, Pa3sBUTUU MCIAUIIUHBI. HpaBHﬂa IIOUCKa U 2

aHaJ M3a XUMHUYECKOW HH(GOPMAIMK W3 Pa3IMYHBIX HMCTOYHUKOB (Hay4Has W y4eOHO-HaydHas

UTEpaTypa, CpeaCTBa MacCOBON MH(pOpMaIuH, ceTh VHTEepHET)

IIpomexyTouyHas aTTecTanus Mo JMCHUIINHE (1M epeHINPOBAHHBIN 324€T) M KOHCYJIbTalus 2

Bcero 80
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3. YCJOBUS PEAJIM3AIIMA PABOYEN ITPOT'PAMMBI YYEEHOI'O ITPEJIMETA

3.1. TpeGoBaHusi K MUHUMAJIbHOMY MAaTEPUATbHO — TEXHHYECKOMY 00ecieyeHHuIo.

Juctummaa mpoBoauTcs B kabuneT Ne 321, ocHaIIeHHBIM 000PYI0BaHUEM:
Cromer -30 mT.

Crynbs — 60 .

Kommurekt mebenn s npenonaBatens - 1 mr.

Komnerotep — 1 mr.

AyIuOKONIOHKH — 1 1.

DKpaH MyJTbTUMEINHHBIN — 1 mIT.

Hocka yuennyeckas — 1 mrt.

IIpoexrop - 1 mir.

Kommutekt nHpOpMAIOHHBIX CTEHA0B U CTEIDIaKEH Ul TOCO0mit — 8 mT.

Xpomaken

BuzeocBer co mraTHBOM JamIia Jist OTO ¥ BUIEO CBET

MuxkpodoH O6ecrpoBOIHON METINIHBIN

Tpubyna — 1 mir.
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3.2. UndopmanuonHoe odecneueHue 00ydeHmsl.

nepeueHb y4eOHBIX W3AaHHUN, SJEKTPOHHBIX W3MaHHUN, SJEKTPOHHBIX W HMHTEpHET-pecypcoB, 00pa30BaTEIbHBIX IIATPOPM,
AIIEKTPOHHO-OUOTMOTEYHBIX CUCTEM, BEO-CUCTEM IS OPTaHU3AINH JUCTAHIIMOHHOTO OOYUYCHHSI U YIIPABIICHUS M, HCTIOJIh3yEMbIE
B 00pa30BaTeIbHOM IPOIIecce KaKk OCHOBHBIC U IOTIOTHUTEIbHBIC HCTOUHUKH.

OCHOBHBIC HCTOYHUKH:

1. Xumust. bazoBbiit ypoBens. 10 ki1.: yueonuk/O.C.I"'abpuenss.- 9-e uzj., crepeotu.- M.:JIpoda,2021 - 192 c.
2. Xumusi. bazosbiii ypoBeHs. 11 ki.: yueonuk/O.C.I"'abpuenss.- 9-e uza., crepeoturn.- M.:JIpoda,2022 - 224 c.

JonoHuTeIbHbIE HCTOYHUKH:
1. Xumust. bazoBsiit ypoBens. 10 ki1.: yueonuk/O.C.I"'abpuenss.- 9-e uzj., crepeoru.- M.:JIpoda,2021 - 192 c.
2. Xumusi. bazoBeiii ypoBeHs. 11 ki.: yueonuk/O.C.I"'abpuenss.- 9-e uza., crepeotun.- M.:Jlpoda,2022 - 224 c.

3. Xwumus 10 xi1.: YueOnuk. bazossriii ypoens / O.C. 'abpuensa. — M.: [poda, 2017.- 192 c.
4. Xumus 11 ki1.: YueOnuk. bazoBeiit yposens / O.C. I'abpuensa. — M.: JIpoda, 2017.- 224 c.
5. XuMusi: TeCThI, 3a7auu 1 ynpaxaenus: yueo. [Tocooue/ O.C. 'abpuenss.- 5-e uzn. — M.: [Ipoda, 2017.- 336 c.
6. Xumusi: mpaktukyMm: yue0. [Tocooue / O.C. I'abpuensn.- 5-¢ uza. — M.: [Ipoda, 2017.- 304 c.
7. Xumus: yueOuuk/ Epoxun FO.M. - 18-e u3z., crep. — M.: Akagemust, 2014. — 400 c.
8. COopHuK TecTOBbIX 3afanuii mo xumun/ Epoxun FO.M. - 2-e u3zn., ctep. — M.: Axagemust, 2014. — 128 ¢
9. boromosioBa UM.B. Heoprannyeckas xumus: yueoHoe nocooue / M.B. bBoromonosa. — M.: Anbpa — M: THOPA — M, 2009.
—336 c.: un. _ (ITPODUJIIb)
10. Xumust: yuebnux/ I'abpuensa O.C., OctpoymoB U.I'. - 9-e u3n., crep. — M.: U1 Akanemus, 2011. — 336 c.
11. Xumus. 10 knacc: yue6. s oGuieodpazoBarenbubix yupexaenuit/ 'abpuensu O.C., MackaeB ®.H, [Tonomapes C.10.,
Tepenue B.U; - 6-e u3x., crepeornn. — M.: [lpoda, 2005. — 300, c.: u.
12. Xumus. 10 kiacc. ba3oBbiit ypoBeHb: yueb. misa oOiieoopazosar. yupexaenuid/ ['abpuensn O.C. — 3-e uzn., nepepad. —
M.:Ipoda, 2007. — 191, c. : un.
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13 Xumus: yueb. mis cryna. mpod. yued. 3aBenenwit / O.C. TI'abpuensH, WU.I'. OctpoymoB. — M.: U3nmaTenbckuii ICHTp
«Axagemus», 2009, 295 c.

14. TIpakTuKyM 10 00IIei, HEOPTAHUYECKOW M OpraHMYEeCKOW XUMHM: ydeO mocodue A CTyACHTOB YUpexKACHHM cper. mpod.
obpazoanus./ ['abpuensu O.C., OctpoymoB WN.I'., [lopodeera H.M. - 5-e uzn., crep. — M.: U3narenbckuil HeHTp « AKageMus»,
2011. — 256c.

15. Xumus. 11 kmace: YueOnuk s odmeodpazoBatenbubix yupexaenuii / O. C. 'abpuernsn, I'. I'. JIsicoBa. — 2-¢ u3n., ucnp, —
M., 2002. — 368 c: un.

16. Xumus s mpenogasareis: yaeOHo-metoamueckoe mocooue / O.C. Tabpuensn, I'.I". JIsicoBa — M.: M3naTensckuii eHTp
«Axanemus», 2006, 280 c.

17.Hacronphas kaura yuurtens xumun: 10 kimacce / O.C. T'adbpuensn, .I". Octpoymos — M.: JIpoda, 2006, 113 c.

18. Hacrompras kaura yuutens xumud: 11 kmacce: B 2 4./ O.C. I'abpuensn, I'.I'. JIsicoBa, A.I'. Beaerckas — M.: [Ipoda, 2006,
314 c.

19. O6yyeHue XuMuH Ha ocHoBe MexknpenmeTHoi uaterpanuu / H.E. Kysneroa, M.A. Illaranos. — M.: Benrtana-I"pad, 2006,
327 c.

20. Xumus B Tabaumax. CrpaBounoe nocooue/ Haconosa A.E. - M.: Jlpoda, 2000 (anexTpoHHOE YueOHOE U3TaHHE)

21.Oprannueckas xumus 11 kinacc. ba3oBsiil ypoBens: Yue0. aiist o0eoOpazoBarensubix yupexxaenuit /M.1. HopomumHckwuid,
H.C. HoommHckas. — 3-¢ uza. — M.: OO0 «Tun «Pycckoe ciioBo» - PCy, 2009. — 176¢.

22. X¥MHSI U KCKYCCTBO: OpraHu3aTop-npakTukyM ais yyamuxcs 10-11 knaccoB o61ieo0pa3zoBaTeabHbIX yupexaenuit/ Turosa
.M. - M.: Benrana-I'pad, 2007, 310 c.

23.06mas Xumus. CoopHUK 3a1a4 U ynpaxaenuii: Yueb. [Tocoobue/ Xomuenko U.I'. — M.: OO0 «3natensctBo HoBast Bomuay.
N3natens Ymepenkos, 2006 — 256¢.

24. Xumus B mikosie. HayyHo- TeopeTHdecknii U METOANYECKUi KypHaIL. M3narensctBo «LlenTpxummpece».
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HNHTEepHET — HCTOYHUKM:
http:// www. alleng.ru

http:// www.him help.ru

http:// www.hemi. nsu.ru
http:// www.ruscopybook.com.

W e

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEIMETA

KOHTpOJIL H OHCEHKA PC3YJIbTAaTOB OCBOCHMHA y‘-I€6HOFO npeamMeTa OCYHICCTBILACTCA IIPCIIOAaBATCIICM B IIPOLCCCC

IIPOBCACHUA TCOPCTUICCKUX U IIPAKTHYICCKUX SaHHTHﬁ, III/I(b(bepeH]_II/IpOBaHHOFO 3a4cTa.

IIpexMeTHBIE pe3yJIbTATHI 00y4YeHUA
(ocBOEeHHbBIE YMEHMS, YCBOCHHbIE 3HAHNS), C y4€TOM JUYHOCTHBIX Pe3yJIbTATOB

®opMBbI 1 METOAbI KOHTPOJIA U
OLIEHKH TMPeAMEeTHBIX
pe3yJbTaToOB 00y4eHMsI

B pesyabTare ocBOCHHS y4eOHOI0 MpeaAMeTa BHINYCKHUK HA 0230BOM YPOBHeE
HAYYHJICH: - BJIAJ€Th CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPasi BKIFOYAET:
OCHOBOIOJIArarolue MOHATHS (XMMHUUYECKHUN DJIEMEHT, aTOM, JJIEKTPOHHAs1 000JI0UKa aToMa,
S-, p-, d-3J1eKTpOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, BAJICHTHOCTH,
ANEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas CBA3b, MOJIb, MOJISIPHASI Macca,
MOJIIpHBINA 00BEM, YIIIEPOAHBIN CKeNeT, QyHKIMOHANbHAS TPYIINa, PaguKall, U30MepHs,
M30MEPBI, TOMOJIOTMYECKHUH Psijl, TOMOJIOTH, YIVIEBOAOPOIbl, KUCIOPOI- U a30TCOAEPIKAIIIE
COEIMHEHHUsI, OMOJIOTMYECKH aKTUBHbIE BEeLIECTBA (YII€BOAbL, )KUPHI, OEJIKH), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEUHEHUS, KPUCTAININYECKAS
pelIeTKa, TUIbl XUMUYECKUX PEAKIUI (OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIE, 3K30- U
SHAOTEPMUYECKUE, PEAKLIMA HOHHOTO 00MEHA), pACTBOP, SJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOTUTHUYECKAS JUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU

[TpoBepka qomaniHero 3aJaHusl.
TectupoBanue.

3ammTa IpakTHIECKON padOoTHhI.
YCTHBIM U MMCBMEHHBINA OIPOC.
JuddepeHniupoBaHHbIi 3a4eT.

21


http://www/
http://www.himhelp.ru/
http://www.ruscopybook.com/

peaKIuy, XUMUYECKOE PaBHOBECHE), TEOPUH M 3aKOHBI (TEOPHS XUMHUUYECKOTO CTPOCHHS
opraHuyeckux Bemects A.M. ByTiiepoBa, Teopus SJIEKTPOJIUTHYECKON JUCCOLMAIINH,
nepuoandeckuii 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH, (DAKTOTOTHYECKUE CBEJICHHS O CBOMCTBAX, COCTaBe,
MOJTy4YeHUU 1 6€30T1aCHOM MCIOJIb30BaHMH BOXKHEHIITUX HEOPTAaHUYECKUX U OPTraHUYECKUX
BEIIIECTB B OBITY U MIPAKTUICCKOMN ESITEITHLHOCTH YEIIOBEKA,

- YMETh BBIBJISATH XAPAKTEPHBIE IPU3HAKK WM B3aWMOCBS3b HW3YYCHHBIX MOHATHH,
MPUMEHATh  COOTBETCTBYIOIIME IIOHATUSA TIPHU ONHCAHUE CTPOCHUS U  CBOMCTB
HEOPraHMYECKUX W OPTraHMYECKUX BEIIECTB U WX MNPEBPAILLCHUN; BBIABISATH B3aHUMOCBS3b
XMMHUYECKUX 3HAHUWA C MOHATHSAMH M TPEIACTABICHUSIMU JIPYTUX E€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIIOJb30BaTh HAaMMEHOBAHUS XUMHWYECKUX COCIUHEHHH MEXIYHApPOIHOIO
CO03a TEOPETUUECKOU U TPUKJIIATHON XUMHUH U TPUBUAIIBHBIEC HA3BAHMWS BAXKHEHIIINX BEIIECTB
(?THIIeH, alleTUIICH, TIIMIEPHH, HeHOII, opMaTbACTH/I, YKCyCHasl KMUCIIO0Ta, TJIMINH, yTapHbIH
ras3, yrjieKucCJblid ra3, aMMHakK, rameHass U3BECTb, HEramieHas HW3BECTh, MUThEBAs COJA M
JIPYTUX), COCTABIATH (POPMYJIbI HEOPTraHWMUYECKHWX W OPTraHMYECKHUX BEIECTB, ypaBHEHUS
XUMHUYECKUX PEAKIUHA, OOBSICHATh MX CMBICT; MOATBEPXKAATh XapaKTEPHbIE XUMHUUYECKHE
CBOMCTBa BEIIECTB COOTBETCTBYIOIIMMM HKCIIEPUMEHTAMU W 3alUCSIMH YPaBHEHUM
XUMHAYECKUX PEAKLINN;

- YMETh  YCTAaHABJIMBATH  MPUHAJJICKHOCTh  HM3YYCHHBIX  HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONpPEACJIIEHHbIE KjlaccaM W TIpynmnaMm  COCIMHEHHU,
XapaKTEpPU30BaTh UX COCTAB U BAXKHEHUIIINE CBOMCTBA; OMPEACIATh BUIbl XUMUUYECKUX CBA3EH
(KoBaJIeHTHas, MOHHAS, METAJUIMYECKasi, BOJOPOHAS), TUIBI KPUCTAJUTMYECKUX PEIIETOK
BEIIIECTB; KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMupOBaThH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KapTHHBI MUPA, POJIY XUMHUH B MIO3HAHUS SBICHUN IPUPOJIBI, B POPMHUPOBAHUH MBIIILICHHS U
KYJbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM JjIsi pEeIICHHS
MPAKTUYECKUX 3a/1ad M IKOJOTHUUECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
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MIPUPOIHON CpEJIE;

YMETh MPOBOJUTH PACYEThl MO XUMHUYECKUM (OpMyJaM U YPaBHCHHSIM XUMHUYECKUX
peaknuii ¢ MCHOJIb30BaHUEM (U3MUECKUX BEIMYMH, XapaKTEPU3YIONIUX BEMIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beM (HOpPMaJbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MKCMOJIb30BaTh CUCTEMHbIC XMMHUYECKHE 3HAHUS [JIs MPUHSITUS PELICHUA B
KOHKPETHBIX )KU3HEHHBIX CUTYAaIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM

yMeTh IUIAHUPOBATh M BBIMIOJHATh XHWMHUYECKHNA OSKCIEPUMEHT (MPEeBpAIICHUS
OpraHUYECKUX BEIIECTB NPU HArpeBaHHUM, MOJYUEHUE STUJICHA U U3YYEHUE €r0 CBOKCTB,
KaueCTBEHHbBIC PEAKIIMU Ha aJbJETUAbl, KpAXMaJl, YKCYCHYIO KUCIIOTY

JieHaTypaius OeJIKOB IIPU HarpeBaHUHM, IIBETHBIC PEAKIIUU OCJIKOB; MPOBOAUTH PEaKIUU
MOHHOTO OOMEHa, OMpPEACNISITh CpPey BOJHBIX PAcTBOPOB, KAUYE€CTBEHHBIC PEAKIUU Ha
cynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHSI; PElIaTh SKCIIEPUMEHTAIIbHbBIC
3amaun o temaM "Metamibl" U "Hemeramisl") B COOTBETCTBUM C MpaBUJIaMHU TEXHUKHU
Oe3omacHOCTH TMpu OOpalieHuH C BeHlecTBaMU U JabopaTopHble 00OpYJAOBAHHEM;
MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO DJKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX Peakluii U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

- yMETh aHAIM3UPOBATH XHMHUYECKYI0 HWH(OpMaIuio, TMOJydyaeMyl0 U3 Pa3HbIX
MCTOYHUKOB (CPEJICTB MAacCOBOM nH(popMannu, cetb UHTEepHET U 1pyrue);

- BJIJIETh OCHOBHBIMHM METO/IAMHU HAyYHOTO IMO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI
(HabusrofieHre, U3MEpPEHUe, IKCIEPUMEHT, MOACITUPOBAHUE);

- YMETh IPOBOJUTH PACUETHI M0 XUMUUECKUM (POpMYJIaM U YPaBHEHUSIM XUMHUYECKHUX
peakiuidi ¢ HCMOJb30BaHUEM (PU3MUECKUX BEJIUYUH, XapaKTepU3YyIOUIUX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJibHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIMOJIb30BaTh CUCTEMHBIC XUMHUYECKHE 3HAHUS [JIsl TPUHITUS PEIICHUM B
KOHKPETHBIX )KU3HEHHBIX CUTYAaIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHE

- cpopMHUPOBATH MPEACTABICHUSI: O XUMUUYECKOW COCTABIIAIONICH €CTECTBEHHOHAYYHON
KapTUHBI MUPA, POJTH XUMHUU B TIO3HAHUU SIBJICHUH TPUPOJIBI, B POPMUPOBAHUHU MBIIUICHUS U
KYJIbTYPbl JUYHOCTH, €€ (HYHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOJAMMON JJISI PEIICHUS
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MPAKTUYECKUX 3a7a4 M HKOJOTHYECKH OOOCHOBAHHOI'O OTHONIEHUS K CBOEMY 3/I0POBBIO U
IPUPOIHON Cpejie;

- YMeTb COOJIIO/IaTh MpaBUJia HKOJIOTHYECKH IEJeCO00pa3HOro MOBENCHUS B OBITY U
TPYJIOBOM JESITEIILHOCTHU B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbs U OKpPYKalOUIeH TPUPOAHON
Cpelbl; YUUTHIBATh ONACHOCTH BO3/CHCTBUS HA KUBBIE OPraHU3MBbI ONPE/ICICHHBIX BEIIECTB,
MIOHMMAsl CMBICJI TOKA3aTeJisl MPE/IeIbHON JOMYCTUMON KOHLIEHTPALIMHI
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5. JUYHOCTHBIE PE3YJIbTATHI

JIP 4. [IposiBisomuil 1 J1EMOHCTPUPYIONINIA yBaXKEHUE K JIIOASIM TPYAa, OCO3HAIONIUN IIEHHOCTh COOCTBEHHOTO Tpy/a.
Crpemsiuiics K QOPMUPOBAHUIO B CETEBOM Cpeie TMUYHOCTHO U PO(ECCHOHATFHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEAA».

JIP 7. Oco3Haromuii TpUOPUTETHYIO HEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIUN COOCTBEHHYIO U YUYy YHUKAJIbHOCTb
B Pa3JIMYHbBIX CUTYalUsAX, BO BCeX (popMax v BUAAX ACATEIHHOCTH.

JIP 9. CoOmoparomuii ¥ TpoHaraHAMPYIOMIMI TpaBWiia 370pOBOro W 0Oe30mMacHOTO o0pa3a >KHM3HU, CHOPTa;
Ipeaynpexaaomui 00 MPEo10IeBAIOIINN 3aBUCMMOCTH OT aJIKOTOJIs, TabaKka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UIP U T.J.
CoxpaHSIOUM ICUXO0JIOTHYECKYI0 YCTOMYMBOCTD B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOLIUXCS CUTYALUAX.

JIP 10. 3aboTsmuiics 0 3alIUTe OKPYKArOIIeH cpejibl, COOCTBEHHON U 4yKOM 0€30MacHOCTH, B TOM YHUCIIE IU(POBOI.

JIMCT USMEHEHUU
O6ocHOBaHuE OTBETCTBEHHO
JHata Copneprxanne TToamuce
— JIOKyMEHT €JIUII0

U3MCHCHMUA
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