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» npukazom Munierepersa odpazoanns 1 nayku Poceun ot 17 mag 2012 roya Ne4 13«06
YTBEPAJICHHH  (PelePAILHOIO TOCYAAPCTBEHHOTO 00pa3oBaATE/ILHOI0 CTAaapTa ¢pe/iero ofiero
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>a3paboTanis:
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1. IHACIIOPT PABOYEN ITPOT'PAMMBbBI
YYEBHOU JUCHUIIJIMHBI OY .06 XUMMUA

1.1. O6n1acTe npuMeHeHust pado4veii MpPorpaMmMbl

Pabouast mporpamma (mamee IIporpamma) y4eOHON MMCHMILIAHBI IMPOTPAMMBI TTOJATOTOBKH CIICIIHATHCTOB
cpenHero 3BeHa B cooTBeTcTBHU ¢ PI'OC mo cnenmansroctr 15.02.19 CBapodnoe mpou3BOJCTBO, YKPYIHEHHAS
rpynna cnenuansHocTed 15.00.00 MammHocTpoeHue.

1.2. MecTO AUCHUILUIMHBI B CTPYKType  NPOrpaMMbl MOATOTOBKH CHEIHAJUCTOB CPeAHEro 3BeHa:
[Mporpamma mucrumummasl OY][.06 Xumus BXOJUT B 00IIe00pa30BaTeNbHBIN yUeOHBIN UK, MOIMKI
O0s13aTenpHBIC yueOHbIe TUCTIUITIHEIL.

CBs13b ¢ apyruMu yaeOoneiMu aucnummiaaaMu: OY J1.13 Maremartunka.

ATTecTanus JMCUUILINHBI

Peanuzanust nporpammbl aucuuiiuael OYJ[.06 Xumust — cOMpOBOXKAAETCS TEKyIIEH U MPOMEKYTOUHOM
aTTecTallnei.

Texymmast arTecTaris MPOBOIUTCS Ha YICOHBIX 3aHATHAX. TeKyImas arTectanys MpoBOIUTCS B (hopMax:

*  OmpOC; KOHTPOJIbHAS paboTa;

*  OIICHKA BBINOJHEHUS 3aJaHUs Ha MPAKTUYECKOM 3aHATUU;

*  BBIOJHEHHE MUCHbMEHHOTO 33/IaHUS Ha 3aHATUHU WM CAMOCTOSTEIBHOU padoTe;

*  TECTUpOBaHUE.

IlepuogUYHOCTH TEKyLIEH ATTeCTALMU:

*  Ompoc — eKeIHEBHBIN (P 3aKpEIICHUH, IOBTOPEHUH MaTepuaa);

*  [paKTUYecKoe 3aHATHE (0JIHA OLIEHKA Ha KaXKIOM MPAKTHYECKOM 3aHATHH)

°  BBINOJHEHHE NHMCHMEHHOTO 33/laHUs Ha 3aHATUM — OJIHA OLIEHKa 3a Ka)/10€ MHCbMEHHOE 3aHATHE:
MIPOBOJIUTCS B KOHIIE U3YUEHHOM TEMBI;

*  BBINOJIHEHNE CAMOCTOSTENILHON pabOThl — OIIEHKA 32 KaXKAYI0 CaMOCTOSATENBHYIO paboTy;

*  TeCTUPOBAHUE — OLICHKA 3a KAXKIbI TECT MOCIIE U3YUEeHUs pa3zera.

W3ydyeHre IUCHUILTUHBI 3aKaHYMBAETCS IMPOMEXYTOUHOW arrectanmerd B (opme nuddepeHmnpoBaHHOTO
3a4eTa BO BTOPOM CEMECTpE TIEPBOro Kypca 00ydeHHUs 0 MporpaMMe, KOTopasi yCTaHOBJICHA YICOHBIM TUTAHOM.

[opsinok mpoBencHus auddepeHIIMPOBAHHOTO 3auyeTa ompeaensercs (OHIOM OLEHOYHBIX CPEICTB 110
mucirnae OYJ1.06 Xumust.

1.3. leau u miaHupyeMsble pe3yabTaThbl 0CBOEHUSI JUCHUILTUHBI

1.3.1. Heau v 3aga49u AU CHUILJIMHBI

®opMUPOBaHUE Y CTYJEHTOB MPEACTABICHUS O XUMHUECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa Kak OCHOBBI NIPHUHSTHUS PpEHICHUM B >KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYaIUSX, OTBETCTBEHHOTO
MOBEACHUS B IPUPOIHOM cpefe.

3agauu IMCHUIINHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XHMHUYECKHX IIPOLIECCOB U SBICHUI B
OKpY’)KaloIlled cpeje, IeNIOCTHOH HayYHOW KapTHHBI MHpPA, B3aMMOCBSI3M M B3aUMO3aBHCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHS COCTABIATH (DOPMYJBI HEOPTaHMYECKHMX K OpPraHHYECKUX BEIIECTB, YPaBHEHUS
XMMHYECKUX peaKnnii, OOBSICHATh UX CMBICI, HHTEPIPETHPOBATH PE3YJIBTATHl XUMUYECKHX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM HPOBEAEHHS IPOCTEHIIMX XMMHUYCCKHX HKCIICPUMEHTAIBHBIX HCCIICIOBAaHUN C
COOJTII0ZICHNEM MTPaBUII 0€30IacHOr0 O0palleHHs ¢ BeleCTBaMH U 1abopaTopHBIM 000pYIOBaHUEM;

4) pa3BHUTh YMEHHS UCIIOIb30BaTh HHPOPMAIIHIO XMMUYECKOTO XapaKTepa U3 pa3inuHbIX HCTOYHHKOB,;

5) cdopmupoBaTE yMEHHS NMPOTHO3UPOBATH IOCIEICTBHUS CBOECH AEATENBHOCTH W XMMHYECKHX IPHPOAHBIX,
OBITOBBIX U IIPOU3BOJICTBEHHEBIX ITPOLECCOB;

6) chopMUpOBaTh MOHMMAHHE 3HAYUMOCTH JOCTIIKCHHH XUMHUYECKOW HAYKW M TEXHOJOTHMH Ul pa3BHTHS
COIIMAJILHOM U MPOM3BOICTBEHHOM cdep.



1.2.2. IlnanupyemMble pe3yJibTaThl 0CBOECHHS 0011e00pa3oBaTebHON AUcHUILUINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koa u IL1anupyemble pe3y/bTaThl 0CBOCHHS AUCIHUILIUHDI
HAUMEHOBaHUe
KOMIeTeHIHik Oo0mue JAucnuniauHapHbie
OK 01. Bri6upats B yacTu TpPy10BOro BOCHUTAHMA: - BIAAETh CHCTEMOM XMMHYECKMX 3HaHMM, KOTOpas BKIIOYAET:

CMOCOOBI peleHus
3a1a4
poheCCHOHATEHOM
JIESITETBHOCTH
MPUMEHUTCIIBHO K
PasIHYHBIM
KOHTEKCTaM

- FOTOBHOCTH K TPY/y, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYI0JI00HE;

- TOTOBHOCTb K aKTMBHOW JEATEIHLHOCTH TEXHOJOTHYECKON M COIHMaIbHOU
HaIPaBJICHHOCTH, CITOCOOHOCTE WHHALIAAPOBATD, TJIAaHUPOBATH )it
CaMOCTOSITEIHLHO BBITIONHSATE TaKyIO ACSITEILHOCTD;

- HHTEPEC K Pa3InIHBIM cdepaM IpodeccHoHaNbHON A TeIbHOCTH,

OBiaaenue YHUBEPCAJTbHBIMHA y4eOHBIMH NO3HABATEJIbLHLIMH
JeHCTBUSIMHU:

a) 0a30BbIe JJOTHYEeCKHE AeHCTBUA:

- caMmoCToATeNbHO (OpMYyIUpPOBaTh M  aKTyadU3upoBaTh Mpobiemy,

paccMmaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIIECTBEHHBIN NpPHU3HAK WM OCHOBAHUS JUISl CPABHEHUS,
Knaccuukanum u 0600IeHNS;

- ONpENeNsITh IENH NEATCTLHOCTH, 33/1aBaTh MapaMeTphl W KPUTEPUU HX
JIOCTYKCHMS,

- BBIBIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUUS B PACCMATPHUBAEMBIX
SIBJICHUSIX

- BHOCUTH KOppCKTI/IBBI B JACATCIIBHOCTD, OLICHUBAThH COOTBETCTBHUEC
PE3YBTATOB TENSIM, OIICHUBATh PUCKH ITOCIIE/ICTBUHN JESITEILHOCTH;

- paSBI/IBaTL eraTI/IBHOG MBIIIJICHUEC HpI/I pemeHI/m JKNU3HCHHBIX Hp06J'I€M

0) 0a30BbIe HCCaeA0BATEILCKHE AeiCTBHS:

- BUQJETh  HaBBIKAMH  y4eOHO-HCCIENOBATENbCKOH U
JIESITEITLHOCTH, HABBIKAMH Pa3pEIICHUs PoOIeM;

- BBUIBJISITH TPUYMHHO-CIIC/ICTBEHHBIE CBSI3W W aKTyallU3UpPOBATh 3ajady,
BBIIBUT'AThH FI/IHOTCSY cec pemeHI/m, HaXOOUThb apFYMeHTI:I JUIA 10Ka3aTCJIbCTBA
CBOUX YTBEPKICHUH, 32/1aBaTh ITapaMeTPhl U KPUTEPHUH PEIICHHUS,

- aHaJ'II/I3I/IpOBaTI> HOHy‘ICHHI:Ie B XoA€ pCHIeHI/IH 3a4a4u pesynLTaTm,
KPUTHUYECKH OIEHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCIJIOBUSIX;

- YMETh NMEPEHOCHUTh 3HAHHS B TO3HABATENBHYIO M MPAKTUYCCKYIO 00JIacTH
JKM3HENEATEIbHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00acTeil;

- BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OpUTHHAIIbHBIE TIOAXO/bI M PEIICHYS;

TIPOEKTHON

OCHOBOTIOJIATAIOIIHNE TTOHSTHS (XMMHYECKHUN IJIEMEHT, aTOM, AJIEKTPOHHAs
o0onouka aroma, S-, p-, d-3JEKTpOHHBIE OpOWTATM aTOMOB, HOH,
MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPHUIIATEIFHOCTD, CTETICHb OKUCIICHHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJIIpPHAs Macca, MOJSPHBIH 00beM,
VIJIEpOJHBIA CKeJeT, (yHKIHMOHAIbHAS TPyIa, pajuKall, H30MEpHs,
HM30MEpPBI, TOMOJIOTHYECKHIA PsiJ, TOMOJIOTH, YTJIEBOJOPO/bI, KUCIOPO/I-
a30TCOMCPXKAIINE COCJAMHCHUS, OHOJOTHMYECKH AaKTHBHBIC BEIeCTBa
(yrmeBonbl, JXUpBI, OEJNKHM), MOHOMEp, TOJMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS, KPUCTAJUTMYECKAas pelleTKa, THUIIBI
XUMHYECKUX  peakiuil  (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC, OK30-H
SHAOTEPMHUUCCKUE, PEAKIIMA HOHHOTO OOMEHA), PacTBOpP, AJICKTPOJIMTHI,
HEDJICKTPOJIUTHI,  JJICKTPONUTHYECKAs  JAMCCOIMAIUS,  OKHCIIHUTEb,
BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOW  pEaKklud, XUMHYECKOE
paBHOBECHE), TEOPHUM M 3aKOHBI (TEOpUS XUMHYECKOIO CTPOCHHS
opranmdecknx BemecTB A.M. ByTiepoBa, Teopusi 3IEKTPOIHTHYECKOM
qucconyanuu, nepuogudyeckuit 3akoH J[.M. MenneneeBa, 3aKoH
COXpaHEHHsI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUHA S3BIK XUMHH,
(haxTONIOTHYECKHE CBEJCHUSI O CBOMCTBaxX, COCTaBe, IOJNYyYeHHH U
0e30MacHOM  HCIIONB30BAaHMM  BOXHEHIIMX  HEOPTaHWYECKHX U
OpPraHWYECKHX BEIIECTB B OBITY W MPAKTUYECKOM NEATSIHLHOCTH YSJIOBEKA,;
- YMETh BBIABIATH XapaKTepHble MPU3HAKA M B3aUMOCBS3b HM3YYEHHBIX
TOHSTUH, TPUMEHATH COOTBETCTBYIOIIHWE TIOHSATHS TIPH OMHCAHUU
CTPOEHUSI U CBOWCTB HEOPTaHMYECKHX M OPTaHWYECKUX BEIIECTB U MX
MIPEBPAIICHUH; BBISABISATH B3AUMOCBSI3b XHMMUYCCKUX 3HAHUH C TIOHATHIMH
7 TIPEJICTABIICHUSIMU IPYTHUX €CTECTBEHHOHAYYHBIX TPEIMETOB;

- yMeTb UCHONb30BaTh HAWMEHOBAHUS XHWMHUYECKHX COCIWHEHHU
MEXIYHApOTHOTO COI03a TEOPETUYECKOW W TPHUKIATHON XUMHH H
TPUBUAIBHBIC HA3BAaHUS BAXKHEUINUX BEHICCTB (ITHIICH, alleTUIICH,
TIIMIEprH, GeHon, GopMablerus, YKCycHass KUCIOTa, TIUIMH, yTapHbIA
ra3, yrjeKuCNIbId Ta3, aMMHaK, TamieHas M3BeCTh, HeraimieHash U3BECTb,
MUTHhEBAs COJa M JIPYTHX), COCTaBIATH (HOPMYJIbI HEOPTaHUYECKUX H
OpPraHWYECKHX BEIICCTB, YPABHEHHUSI XHMUICCKHUX PEaKIMi, OOBICHATh UX




- CITOCOOHOCTE X MCITOJIL30BAaHMS B ITIO3HABATCIILHON 1 COLIMATLHOMI
IMPAKTHUKE

CMBICII; HOATBEPkKAATh XapaKTEpHbIE XHMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMHU  JKCIEPUMEHTAMH M 3allUCSAMM  ypaBHEHHM
XMMHYECKUX PEaKLu;

- YMETh yCTAHABIMBAThH NMPHHAATIEKHOCTh U3YUEHHBIX HEOPraHUUECKUX U

OpraHnvYeCKnUX BCIICCTB K OHnpeAcJICHHbIM  KjlacCaM u TIpynmnam
COCAMHEHUN, XapaKTEpPH30BaTb HX COCTaB M BAXKHEHIIHNE CBOWCTBA;
ONpenessTh BHUAbl XHMHYECKHX CBsized  (KOBaJIeHTHas, HOHHAas,
METaJlJIM4YCCKasd, BO}IOpOHHaH), THUIIBI KPUCTAJUITMICCKUX PEIIETOK
BELIECTB; KJIacCU(PULIUPOBATH XUMUUYECKUE PEAKIIUH;

- chopMupoBaTh TPEACTABICHHA: O XHMHUYECKOH COCTaBISAIONICH

€CTECTBEHHOHAYyYHON KapTHHBI MHpPa, POJIM XUMHUHM B IIO3HAHUU SIBIECHUH
MpUPOJBl, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYpBl JIMYHOCTH, €€
(YHKIIMOHAIBHOM ~ T'PaMOTHOCTH,  HEOOXOTMUMOM Ui PEIICHUS
MPaKTUUECKUX 33Jad M SKOJOTMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 3[I0pPOBBIO M NPHPOAHON Cpeie; YMETh IPOBOIUTH PACUETH IO
XUMUYECKUM (OpMyJlaM H YpaBHCHHSM XHMHUYECKHX pPEaKIUi ¢
UCTIOJIB30BAHUEM (PU3UUECKUX BEIMYHH, XapaKTCPH3YIOIIHUX BEIECTBA C
KOJINYECTBEHHOH CTOPOHBI: MacChl, 00beMa (HOpMalbHEIE YCIIOBHUS) T'a30B,
KOJIMYECTBA BEIECTBA; UCIOJIB30BATH CHCTEMHBIE XMMHUUECKHE 3HAHMS
JUIS TIPUHSATHS PEIICHHH B KOHKPETHBIX IKM3HCHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BELIECTBAMHU M UX IPUMEHEHHEM

OK 02.
Hcnons3oBath
COBpEMEHHBIE
CpecTBa ITONCKA,
aHanu3a u
WHTEPIpETaIH
HHbOpMAIIHU U
HH()OPMAIMOHHBIE
TEXHOJOTUH IS
BBITIOJIHEHUS 33/1a4
poheCCHOHATEHOM
JIeSITeNbHOCTH

B o6s1acTH EeHHOCTH HAYYHOI'0 MO3HAHMS:

- c(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Da3BUTHSA HAyKH W OOLIECTBEHHOW MPAaKTHKH, OCHOBAaHHOTO Ha
JMajore  KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJILTYPHOM MHPE;

- COBEpILUEHCTBOBAHHUE SI3bIKOBOM M YMTATEIbCKOM KyJbTYPbl KaK CpPEICTBa
B3aMMOJICHCTBHUS MEXTY JIFOJBMH U TTO3HAHUS MUPA;

- OCO3HaHHE IICHHOCTH HAYYHOH NEeATEeNIbHOCTH, TOTOBHOCTh OCYIICCTBIATH
MPOEKTHYI0O W WCCIENOBATENbCKYIO JACSITENbHOCTh WHIWUBUAYaTbHO W B
TpyIIe;
OBJageHue
JeHCTBUSIMHU:
B) pa6oTta ¢ uHdopManuen:

- BJAJCTh HABBIKAMH TIOJYYCHUS WHQPOPMAIMH W3 HCTOYHHKOB Pa3HBIX
TUTIOB, CaMOCTOSATENBHO OCYUIECTBIISTh MOWCK, aHAIN3, CHCTEMATH3AlHI0 U
HWHTEPIPETAIHMIO HHOOPMAIMH PA3JIMIHBIX BUIOB M (POPM NpeICTaBICHHS,

YHUBEPCAJIBbHBIMUA y‘leﬁHLlMl/l MO3HABATCJIbHBIMH

- yMeThb IUJIAHUPOBAaTh M  BBHINOJHATH XUMHUYECKUW DSKCHEPUMEHT
(npeBpalieHdss OpPraHUYECKUX BEIIECTB IPH HarpeBaHUM, MOJIYyUeHHE
STUJIEHA U U3yYEHHE €TO CBOMCTB, KAUECTBEHHbBIE PEAKIIUU HA aJbACTUIbI,
Kpaxmajl, YKCYCHYIO KHCJIOTY; AEHAaTypalus OCIKOB IpH HarpeBaHHH,
LBETHBIE PEaKIMU OENIKOB; MPOBOAUTH pPEaKIMU HOHHOIO OOMeHa,
OTIPENIENIATh CpEeAy BOAHBIX pPACTBOPOB, KAaueCTBEHHBIE pEAKIWH Ha
cynbdat-, kapOOHAT- U XIIOPHUI-aHUOHBI, Ha KATHOH aMMOHHS; pEIIaTh
JKCIIEpUMEHTaNIbHBIE 3a1aun mo TemMam "Metamnel" u "Hemeramnsel") B
COOTBETCTBHH C TIPABIJIAMH TEXHHWKU OE30IAaCHOCTH TIPH OOpalICHUH C
BellecTBAaMU H  J1a0OpaTOpHbIM  00OpYyIOBaHHWEM;  MPEACTaBIAThH
pe3yIbTaThl XMMHUYECKOTO IKCIEpHMEHTa B (OpME 3aIlHMCH ypaBHEHUH
COOTBETCTBYIOILIUX peakuuil 1 (GOpPMyIHPOBATH BBIBOJBI Ha OCHOBE ITHUX
pE3yJIbTaTOB;

- YMETh aHaIM3UPOBATh XUMHUYECKYI0 HH(OpMANWIO, MOIyJIaeMylo U3
pa3HBIX UCTOYHUKOB (CPEACTB MaccoBOW MH(popMaluu, ceTh MHTEpHEeT U

ApyTHE);




- co3maBaTh TEKCTHI B pa3IMYHBIX (pOpMaTax C ydYETOM Ha3HAUCHHUS
UHQOpPMAIIMK W IIeJCBOH ayIUTOpWUH, BEIOMpas ONTHMANBHYIO (opMmy
MPEACTaBJICHUA U BU3yaJIM3allN;

- OIICHUBATh MOCTOBEPHOCTH, JETHTUMHOCTh MH(OPMAIHH, €€ COOTBETCTBUE
MMpaBOBBIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- HCHONB30BATh CPENCTBa HMH(MOPMAIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX
TEXHOJOTUH B  pCIICHWM  KOTHUTUBHBIX,  KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4 ¢ OO0 IeHHEM TpeOOBaHH S)PTOHOMUKH, TEXHUKH
0€301acHOCTH, TUTHEHBI, PeCypcOCOepeKeHUsI, IPABOBBIX U STHUSCKUX HOPM,
HOpM HMH(OPMAIIMOHHON 0e30MacHOCTH; BIaJETh HABBIKAMH PACTIO3HABaHUS
Y 3aIUTHI HHPOpMaIKU, HHOOPMAITMOHHOW 0€30aCHOCTH JIMYHOCTH;

- BIQJETh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHHUS BEIIECTB U
XUMHYECKUX  SIBJICHUHM  (HaOMIoIeHHe, W3MepeHHe, OKCIICPHMEHT,
MOJICJIMPOBAHNE);

- YMETh MPOBOJUTH PACUYEThl MO0 XUMHUYECKUM (OpMyJIaM M YpaBHCHUSIM
XUMHUYECCKUX peaKuHﬁ C UCITIOJIB30BAHUEM (I)I/ISI/I‘IGCKI/IX BCJIMYHH,
XapaKTEpU3YIONIMX BEIIeCTBA C KOJUYECTBEHHON CTOPOHBI: MacChl,
ob0beMa (HOpMaJbHBIE YCJIOBHUSI) Ta3oB, KOJMYECTBA  BEIIECTBA;
HCIIOJIB30BATh CUCTEMHBIC XUMHWYCCKUEC 3HAHUSA IJIs1 HpI/IHHTI/IH peHIeHI/Iﬁ B
KOHKPETHBIX KM3HEHHBIX CHTYallMsX, CBS3aHHBIX C BEIIECTBAMH U HX
HpI/IMeHeHI/IeM

OK 04.
DddexTrBHO
B3aUMOJICHICTBOBATh
1 paboTaTh B
KOJUICKTUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEIeIICHUIO;
OBJIAJICHAEC  HaBBIKAMH  Y4eOHO-HCCIICIOBATEIbCKOW,  NPOCKTHOM U
COLIMAILHOM JIeITEILHOCTH;

OByajieHUe YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMHY 1€l CTBUSIMU:

0) coBMecTHAs AeATEILHOCTD:

- MIOHUMATh U UCIIOJIB30BATh HpeI/IMy]J_[CCTBa KOMaHZ[HOfI 158 HH,Z[I/IBI/I[[yaJII)HOﬁ
paboTHI;

- TpUHUMATh 1M COBMECTHOW JIeSTeNbHOCTH, OPTraHU30BBIBaTH U
KOOPJIMHUPOBATH JCUCTBHSI 10 €€ JOCTHKEHHUIO: COCTABIIATh IUIAH JICUCTBUM,
pacnpenesTh pojid ¢ yYeTOM MHEHUW YYaCTHHKOB OOCYXIAaTh Pe3yJbTaThl
COBMECTHOU paboThl; - KOOPAMHUPOBATE M BBHIIOIHATH paboTy B YCIOBHSAX
peaibHOT0, BUPTYATbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

- OCYIIECTBISTh IMO3UTHUBHOE CTpPATETHUYECKOE TMOBEACHUE B Pa3IHUYHBIX
CUTYaIUsIX, MPOSIBIISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HMHUIIMATHBHBIM
OBJaneHne yHUBEPCAJIbLHBIMHA PEryJIsITUBHBIMU 1eliCTBUSMMU:

') NPUHATHE ceOs U IPYTUX JIIOJIEii:

- IPUHUMATh MOTHBBI M aPTYMEHTHI APYTUX JIOACH PU aHAJIM3€e Pe3y/IbTaTOB
JeSITENbHOCTH; IPU3HABATh CBOC IPABO M MPaBO APYIHX JIOJACH Ha OmHOKY;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP C TIO3MIIMHU JIPYTOT'0 YeJI0BEKa;

- yMeTh IUIAHUPOBaTh U BBHIMONHATh XUMHUYECKHUH JKCHEPUMEHT
(mpeBpameHnsi OpraHMYECKHUX BEIIECTB IIPH HAarpeBaHWH, ITOTYICHHUE
STUIIEHA U U3yUYEHHE €T0 CBOMCTB, KAYECTBEHHBIC PEAKIMH Ha aJIbACTHIbI,
KpaxMay, YKCYCHYIO KHCIIOTYy; JCHaTypaius OCJIKOB NpU HarpeBaHUH,
[BETHBIC pPEaKUUH OCIKOB; IPOBOIUTH PEAaKIUH HOHHOTO OOMeHa,
ONpeNeysiTh Cpey BOJHBIX PAcCTBOPOB, KadyeCTBEHHBIC pEaKIUM Ha
cynbdat-, kapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTHOH aMMOHHS; peIarh
JKCIIEpUMEHTaNIbHBIE 3a1aun mo TemMaMm "Metamnel" u "Hemeramnsl") B
COOTBETCTBUH C TIPABWJIAMH TEXHHWKU OC30IACHOCTH TIPH OOpAIICHUH C
BelleCTBAMU M J1a0OpaTOpHbIM  O0OpyIOBaHMEM;  NPEACTaBIAThH
pe3yIbTaThl XUMHUYECKOTO JKCIepUMEHTa B (opMe 3amicH ypaBHEHHHA
COOTBETCTBYIOUINX PEaKIHUid U (POPMYITUPOBATH BHIBOJBI HA OCHOBE 3THUX
pe3yIbTaToB

OK 07.
ConelicTBOBaThH
COXpaHEHHIO
OKpY>Karomei
cpensl,
pecypcochepexxeHu
10, IPAMEHSTD

B o6s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHUS:

- copMHpPOBaHHOCTH AKOJIOTUYECKOW KYJIBTYPbl, NMOHUMAHHUC BISHUSI
COLIMATbHO-9KOHOMUYECKHUX IMPOLECCOB HAa COCTOSHHUE NPUPOAHON U
COIMANIBHOM CpeJibl, OCO3HAHHWE TJO0ATBLHOTO XapakTepa SKOJIOTHYSCKHX
pooiiem;

- IUJIAHUPOBAaHHWE M OCYIIECTBJICHHE JEHCTBUI B OKpy’Karolled cpene Ha
OCHOBE 3HAHU IIeJeH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

- chopMupoBaTh NPEACTABICHHA: O XHMHUYECKOH COCTaBISIOLICH
€CTEeCTBEHHOHAYYHOU KapTHUHBI MHpPA, POJM XUMHU B TIO3HAHHUU SIBICHUHA
MpUPOJBl, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM ~ T'PaMOTHOCTH,  HEOOXOTUMOM Ui pPEIICHHS
MPaKTUYECKUX 337a4 M DSKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 30POBBIO U IPUPOAHOMN Cperie;

- YMETh COOJIONATh MpaBHiIa SKOJOTHUECKH IIeTIECO00Pa3HOTo OBEICHHS




3HaHUS 00

aKTHBHOE HENPUATHE ACHCTBUH, MPUHOCIIINX BPEJ] OKPYKAIOIIEH Cpeie;

B OBITY M TPYJOBOW NIESATEIBHOCTH B LEJSIX COXPAHEHHUS CBOCTO 3T0POBBS

H3MEHCHHH - YMEHHE MPOTHO3UPOBATH HEOJIArONPHSITHBIE SKOJOTHYECKHE MOCIACACTBUS | U OKpYXKaloIied MPHUPOIHOW CPEMbl; YUUTHIBATH OMACHOCTH BO3JCHCTBHS
KJIMMaTa, PUHITAIBL | PSANPHHUMACMBIX JCHCTBHM, IPEIOTBPAIIATH UX; Ha OJKHUBBIE OpPTaHU3Mbl OIPEJIEICHHBIX BEIIECTB, ITOHUMAs CMBICI
OEpEeIKITUBOTO - pacIIMpeHue OMbITa ICATSIILHOCTH 3KOJIOTHYSCKOW HANPaBICHHOCTH; MOKa3aTelsl MpeAeIbHON TOMYCTUMON KOHIICHTPAIH

MPOU3BOJICTBA, - OBJIaJIeHHE HAaBBIKAMU y4eOHO-HCCIIEI0BATENbCKOM, MPOSKTHON U

3¢ (hexTUBHO COIMATILHOM AeITEILHOCTH;

JICHCTBOBAThH B

Yype3BblYaliHbIX

CUTYAITUIX

[IK 3.1. Onpenensite
MPHYUHBI,

NIPUBOJAIINE K
00pa3oBaHUIO
nedekToB B
CBapHBIX

COCOMHCHUAX.

- YMCHHC IMPOTrHO3UPOBATH H€6HaFOHpI/IHTHLIe OKOJIOTHYCCKHUEC ITOCJICACTBHA
NpECANTPUHHUMACMBIX HeﬁCTBHﬁ, OpeaoTBpaliaThb UX;

- YMETh COOIOIaTh MpaBHiIa SKOJIOTHUECKH IIETIECO00Pa3HOT0 MOBEICHHS
B OBITY ¥ TPYJOBOH NESATEIHHOCTH B LEJISIX COXPAHEHHS CBOECTO 3TOPOBbHS
W OKpY’ Karoliel MpUpOJHON Cpeibl; YUUTHIBATh OMACHOCTh BO3JIEHCTBUS
Ha OJKHUBBIE OpPraHM3Mbl OIIPENEIEHHBIX BEIECTB, IIOHMMas CMBbICI
ToKa3aress NpeeabHON JOITyCTUMON KOHIEHTPALNH




2. CTPYKTYPA Y COJAEP KAHUE OBIIEOBPA3OBATEJBbHOM JTUCITATLIAHBI

«XHUMMUSA»

2.1. O0beM JUCHUILINHBI U BHbI Y4eOHOH paGoThl

Bup y4yeOHoii padboThI

O0neM B yacax

O0bem 00pa3zoBaTeIbHOM MPOrPAMMBI IM CIIATIJIMHbBI 80
B T.Y.

OcHoOBHOe coep:kaHue 70
BT. U..

TEOPETHUUECKOE 3aHATUE 24
IIPAKTUYECKUE 3aHATUS 26
71a0opaTOpHbIE 3aHATHUS 20
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepP:KaHMe (CoepPKAHUE 6
NMPUKJIAJTHOT0 MOYJIs1)

BT. 4.

TEOPETUYECKOE 3aHITHE 2
MPAKTUYECKHUE 3aHITHUS 4
CamocTrosiTesibHasi padoTa 2
IIpome:xkyTounas arrectanus auddepeHnpoBaHHbIHN 3aueT 2




2.2. TemaTnyecKkuii IJIaH 1 COACPKAHNEC NUCHUITJIMHBI

HaunmeHnoBanue Coaep:xanue y4yeOHOro Matepuajia (OCHOBHOE U PO(eCCHOHAIBHO-OPHMEHTHPOBAHHOE), 1a00paTOPHbIE U O0bem |Popmupyemble
pa3aesioB U TeM NPaKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJ/Ib 4acoB KOMIIeTeHIHHU
1 2 3 4
OcHOBHOE coiepKaHue 70
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. Coaep:xkanue 4 OK 01
Crpoenne aToMOB CoBpeMeHHass MoAelb CTpoeHHus aroMa. CHMBOJHUYECKUN S3BIK XUMHH. XHUMHUYECKUNA DJICMEHT. DJIEKTPOHHAsS
XUMHUYECKUX KoH(urypanus atoma. Knaccupukanus XUMHUECKHX DJIEMEHTOB (S-, p-, d-ameMeHTh). BaneHTHBIE SJIEKTPOHBI.
OJIEMEHTOB U BajieHTHOCTB. DNEKTpOHHAS TPHUPOAA XUMHUUIECKOH CBSI3H. DJIEKTPOOTPHUIATCIHHOCTh. BUIBI XMMHUYECKOW CBSI3U
Inpupoaa (KOBaJICHTHASI, MOHHAs, METAJTUYECKAs, BOJIOPOJIHAS) U CLIOCOOBI ee 00pa3oBaHuUs
XMMHYECKOH CBA3H | Y3 HUX MPAKTHYECKHE 3AHATHS 2
Pemenue 3aganuii Ha HCMOIB30BAaHWE XHWMHUYECKOHW CHMBOJMKM U Ha3BaHUN COEIUHEHU 10 HOMEHKIAType
MEXIYHAPOJHOIO CO03a TEOPETHYECKOW W MPUKIAAHOW XUMHUU M TPUBUAIBHBIX HAa3BaHUU JUIsI COCTaBJIEHUS
XUMHYECKUX (OPMYyJ JBYXaTOMHBIX COEIWHEHWH (OKCHOOB, CylIb(QHUIOB, THAPHAOB W T.OI.) H APYTUX
HEOPraHMYECKUX COCAMHEHUN OTAEIbHBIX KJIACCOB.
IIpakTuueckue 3aJaHus HA YCTAHOBICHHUE CBSA3M MEXKIY CTPOCHHEM AaTOMOB XHMMHUYECKUX JJIEMEHTOB U
MEPUOANICCKUM U3MCHCHUEM CBOMCTB XMMHMYECKHX DJIEMEHTOB M HX COC)II/IHCHI/H\/’I B COOTBETCTBHUU C ITOJIOKCHUEM
IleproanyecKoil CUCTEMBI.
Tema 1.2. OcHOBHOE cojiepKaHue 2
[lepuoanueckuit [epuoanueckuii 3akoH U Tabauua J.J. Menaeneesa
3aKOH M Tabmuua W3 Hux npakTuveckue 3aHATHS 2 OK 01
AH. Merpeneesa Ilepuoanueckas cucremMa xumuueckux 3nemeHToB .M. MenaeneeBa. @usznueckuid cMmbica [lepuoanieckoro 3akoHa OK 02

J.U. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECCKHUX AJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTO 3eMenTa B [lepuoandaeckoii cucreme.
MupoBo3s3peHueckoe 1 HayuHoe 3HaueHue [lepuonnueckoro 3akona JI.M1. Menneneesa. [Iporuoser J. 1.
MGHIIGJ'IeCBa. OTKpI;ITI/Ie HOBBIX XUMHUYCCKHUX 3JICMCHTOB.

Pemenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha XapaKTepU3alUi0 XUMUYECKUX 3JIEMEHTOB
«Merannnaeckre / HeMeTaTNIeCKre CBOWCTBA, dJIEKTPOOTPHULIATEIbHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUU
C UX JJICKTPOHHBIM CTPOCHUEM U IOJIOKCHUEM B HCpHOIIH‘IGCKOﬁ CHUCTEME XUMHNYCCKHUX DJICMCHTOB HI/I
MenpgeneeBay




Paznen 2. XumMuyeckune peakuuu

10

Tema 2.1. Tunsr
XUMHUYCCKUX
peaxkuuii

Conepxxanue

Knaccudukanus 1 TUIIBI XUMAYECKUAX PEAKIUi ¢ ydacTHeM HeopraHudeckux BeiecTB. CocTaBlieHHE YpaBHEHHUH
peaxiuii coeIMHEHMs, pa3NoKeHUs, 3aMellleHus, 00MeHa, B T.4. peaKLi TOPEHUs, OKUCICHUA-BOCCTAHOBIICHHS.
VYpaBHEHNUS OKHCIEHUSI-BOCCTAaHOBIEHUA. CTeneHb OKUCIeHUs. OKHCIUTENb U BOCCTaHOBUTENh. COCTaBICHUE U
ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUI METOZOM 3JIEKTPOHHOTO Oananca. OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUY B IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB

N3 aux NMPAKTHYECCKHUE 3aHATUSA

KonngectBennsle oTHOMEHUSS B XUMUWA. OCHOBHBIC KOJIMYCCTBEHHBIC 3aKOHBI B XMMHH M PACUETHI 110 YPaBHCHHSIM
XUMHYECKUX peakiuii. Mobh Kak eUHHIIA KOJIMYeCTBa BelecTBa. MoispHas Macca. 3aKOHBI COXPaHEHHUST MacChl U
sHeprun. 3akoH ABoraapo. MomsapHblii 00beM Ta30B. OTHOCHTENBHAS IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM
XUMHUYECKUX PEAKIIH C UCIIOJIb30BAHUEM MAcChl, 00beMa (HOPMaJIbHBIC YCIOBHS) Ta30B, KOJUYECTRA BEIISCTBA

OK 01

Tema 2.2.
DIIEKTPOTUTHICCKAS
IHUCCOLMAIIUS U
HOHHEINA 00OMEH

OCcHOBHOe COJICPKaHUEC

Teopus ameKkTponATHYECKON mucconmanuu. MOHBI. DJIEKTPONUTHI, HEAIEKTPOIUTHL. Peakmuum HWOHHOTO OOMEHA.
CocTaBrieHHe peakiuii HOHHOTO OOMEHA IyTeM COCTAaBJICHUS WX TOJHBIX U COKPANICHHBIX MOHHBIX YpPaBHCHHIA.
KucnoTHO-0CHOBHBIC peakiMu. 3ajaHus Ha COCTaBICHNUE HOHHBIX peaKIui

JlabopaTopHbIe 3aHITHS

JlaGopaTopHas paboTa “TUIBI XUMUYECKUX peaKLnii”.

UccnenoBanne TUIOB (110 COCTaBy M KOJIMYECTBY UCXOIHBIX H 00Pa3yIOIINXCs BEIECTB) H IPU3HAKOB XUMHUYECKUX
peaknuii. [TpoBeneHne peakiuii HOHHOTO 0OMeHa, ONpeeIIeHHe CPEeIbl BOIHBIX PACTBOPOB. 3aaHUI Ha COCTABICHUE
HOHHBIX peaKIun

Koutpoabnas padora 1 CtpoeHue BeniecTBa 1 XUMHUICCKUE PEAKITII

OK 01
OK 04




Paznen 3.

CTpOCHHe H CBOliCcTBaA HECOPraHnveCKMuX BEIIECCTB

16

Tema 3.1.
Knaccudukarys,
HOMEHKJIATypa U
CTpOeHHE
HEOPTaHWYIECKIX
BEIIECTB

OCHOBHOE co/IepKaHue

[Ipenmer Heopranuueckoid xumun. Kiaccudukanust HeopraHndeckux BeriecTs. [IpocThie 1 CI0KHBIC BEIIECTBA.
OCHOBHBI€ KJIACCHI CJIOKHBIX BEIIECTB (OKCHABI, THAPOKCHIBI, KHCIOTHI, CONM). B3auMocBA3s HEOpraHMYECKUX
BEIECTB. ArperatHble COCTOsIHUS BemecTBa. Kpucrammnueckue 1 amopgHble BemecTa. THITBI KPUCTATUINIECKUX
PEeLIEeTOK (ATOMHAsA, MOJICKYJISIPHAS,, HOHHAsI, MeTaJUTNYecKast). 3aBUCUMOCTh (PU3NYECKHUX CBOWCTB BELIECTBA OT TUIIA
KPUCTAJUINYECKON pelIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BU/Ia XMMUYECKOW CBS3M U THUIIA
KPHCTAUIMYECKOH pemeTku. [IprnunHbl MHOr00Opasus BEIECTB

N3 aux NPAKTHYECCKUE 3aHATUSA

Homenknatypa HeopraHn4ecKkrX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOJIS U3 UX XUMHUECKON QOPMYITBI HITH
COCTaBIICHHE XUMHYECKOH (popMyIIbl HCXO/s U3 Ha3BaHUs BellecTa 1mo MexayHapoaHoi (MFOIMAK) wim
TPUBUAILHOH HOMEHKJIAType.

Pemenne npakTudeckux 3alaHUi MO KiacCH(PUKALUK, HOMEHKIATYpe ¥ XUMHUYECKUM (popMyaM HEOPraHMYECKHX
BEIIECTB PAa3NIMYHBIX KJIAacCOB (yrapHbId Ta3, YIJIEKHCIBIA Ta3, aMMHUaK, TalieHas W3BeCThb, HETallleHas H3BECTh,
NUTHEBAs CO/Ia U APYTHX): HA3bIBATh M COCTABIATH (POPMYIIBI XUMHUYECKHX BEIECTB, OMPEACIATh IPUHAAICKHOCTD K
kiaccy. McTtounnkn xuMuieckoi nHpopMmanuu (cpeacTs MaccoBoi napopmanun, cetb MaTepHeT u npyrue). [louck
rH(GOpPMAIUH 110 Ha3BaHUAM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMyIiamMm

OK 01
OK 02

Tema 3.2. duzuko-
XHUMHAYECKHUE
CBOMCTBa
HEOPTaHUYECKUX
BCIIIECTB

OCcHOBHOe COoJICpPKaHue

Meramrbel. Obuue pu3ndecKne 1 XUMHIECKre cBoMCcTBa MeTauioB. CIocoObI MOTydYeHus. 3HaUYeHNUE METAIIJIOB U
HEMETAJUIOB B TIPUPOJIC U KHU3HEIEATSIILHOCTH YeJI0BeKa U OPraHn3MOB. Koppo3ust MeTayuioB: BUIBI KOPPO3UH,
CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH

Hemeramnpl. O0mue dpu3ndeckne H XUMHIECKHE CBOMCTBA HEMETA/UIOB. THIIMYHBIE CBOMCTBA HeMeTaioB [V— VII
rpynn. Knaccudukanys n HoMeHKIaTypa COSIMHEHNH HeMeTaioB. KpyroBopoTsl OHOT€HHBIX 3JIEMEHTOB B IPUPOE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THIAPOKCUAOB, KHUCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCIUHECHUMN, BBICIIUX OKCHIOB U
TUAPOKCHIIOB

N3 Hux NMPAKTHYECCKHUEC 3AHATUSA

OK 01
OK 02




CocraBnenue ypaBHeHHI;'I XHUMHUYCCKHUX peaKuHﬁ C y4aCTHEM IPOCTBIX M CJIOKHBIX HCOPraHMYCCKUX BEIICCTB:
MCTAJIZTIOB U HEMCTAJIOB, OKCHIOB MECTAIJIOB, HEMCTAJIJIOB H an)OTepHI)IX QJICMCHTOB; HCOPTaHUYCCKUX KHUCIOT,

OCHOBaHHI U aM(OTEPHBIX THAPOKCHAOB; HEOPTAHUIECKHUX COJIEH, XapaKTePU3YIOIINX X CBONCTBA. 2

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHWK Ha CBOWCTBA, COCTaB, MONydeHHEe M Oe3omacHoe

HCITOJIL30BaHUE BaKHEHIIIMX HCOPraHNM4YCCKUX BCUICCTB B 6I)ITy )48 HpﬂKTH‘-ICCKOﬁ JACATCIIbHOCTHU YCJIOBCKA

OcnoBHoe conepxanne. Mnenrndukanys HEOpraHWIeCKUX BEIIECTB 2

JlaGopaTopHble 3aHATHS 2
Tema 3.3. OK 01
Unenrunuxkanys Wnentndrkanys HeOpraHMYECKWX BeMIECTB. PemreHue SKCHEpUMEHTANBHBIX 3a7ad 110 XHMHYECKHM CBOWCTBaM OK 02
HEOPraHnICCKUX METaJUIOB U HEMETAILJIOB, 110 PACIIO3HABAHUIO U IIOJYUYECHHUIO COEAUHEHUM METAJUIOB U HEMETAIIIOB. OK 04
BELICCTB WnenTndukanuss HEOPraHMYECKHX BELIECTB C HCIOIB30BAHMEM HMX (UIMKO-XUMHUYECKHX CBOMCTB, XapaKTepHBIX

Ka4eCTBEHHBIX peakunii. KauecTBeHHBIE peakuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH aMMOHUS
KonTposbHas pabora 2 CBOHCTBa HEOPTaHWYECKNX BEMIECTB 2
Paznean 4. CTpoeHue U CBOMCTBA OPraHNYeCKUX BelleCcTB 24

OCHOBHOE cojIepKaHue 4

IlosiBiieHuE U pa3BUTHE OPTaHUYECKON XUMHHU Kak Hayku. [Ipeamer oprannueckoil xXumun. MecTo 1 3HaueHue
TeMma 4.1. OpFaHH‘ICCKOﬁ XUMUHU B CUCTEME CCTCCTBCHHBLIX HAYK. OK 01
Kraccudukans, XHUMHUYECKOE CTPOCHHE KaK MOPANOK COCAUHEHHs aTOMOB B MOIIEKYJE COMIACHO WX BalCHTHOCTH. OEHOBHBIC
crpoerme u TIOJIOXKEHHS TEOPHH XHMUYECKOTO CTPOCHHs OPraHAECKHX COeIMHEHHH A.M. bytiepoBa. YriepogHbIii CKeleT
HOMEHK/IaTypa OpraHn4cCKOu MOJICKYJIbI. 3aBI/ICI/IMO(iTI) CBOUCTB BCHICCTB OT XUMHUYECKOTO CTPOCHUA MOJICKYII. I/I30Mep1/1;1 j/I
OpraHHUECKIX nzomepsl. [lonsTre o pyHkunonansHoOW rpynmne. Pagukan. [IpuHIunel knaccupukanuu OPraHH4ECKUX COETUHEHNH.
BEIECTR MexmyHapogHas HOMEHKIATypa ¥ TPUHIUNBI HOMEHKIATYpPHl OpraHudeckux coefawHeHnid. [lomartme 00

a30TCOAEPIKAIINX COEAMHEHHUSIX, OWOJIOTHYECKH aKTHUBHBIX BemlecTBax (yriaeBojax, JXKHpax, Oenkax H Jp.),

BBICOKOMOJIEKYJISIPHBIX COSANHEHUSIX (MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO)

U3 Hux npakTuyeckue 3aHaTusi. HoMeHknaTypa opraHn4eckux COeAMHEHUH OTAENBHBIX KIACCOB (HACKHILEHHEIE, 2

HEHACHIIIEHHBIE ¥ apOMAaTHIECKHE YTIEBOAOPOBI, CIIUPTHI, PEHOIIBI, aTbIeTH/IbI, KETOHBI, KAPOOHOBHIE KUCIOTHI H
np.) CoctaBieHne TOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYJT OPraHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB,
UCTIONIB3YS X Ha3BaHHA MO CHCTEMAaTHYECKON M TPUBHABHON HOMEHKJIAaType (3TUIIEH, alleTUIIeH, MIIMLEPHH,
¢enou1, popManbaeru, YKCycHasi KUCIOTa, IMUMH). Pacuers! npocTeiinied (opMyIibl OpraHuueCKOW MOJIEKYJIBL,




MCXOJISl U3 DJIEMEHTHOT0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpPraHHYECKUX
COETUHEHHI_

OCcHOBHOe COJICPKAaHUEC

12

OU3NKO-XUMHUYECKUE CBONCTBA OPraHMYECKUX COCIMHEHUH OTACIBHBIX KIACCOB (OCOOSHHOCTH KIIACCH(HKAIMH U
HOMEHKJIATYphl BHYTPH KJIacca, TOMOJIOTMYECKHHA psaa W obOmas ¢opmyna; w3oMepus; (pu3nueckue CBOWCTBA;
XUMUYICCKHE CBOMCTBA; CTIOCOOBI TIOJTYICHHS ):

— TpenAeNbHbIC YIIIEBOIOPOAB! (aJIKaHbl M LUKIOATKaHbI). ['opeHre MeTaHa Kak OJAMH W3 OCHOBHBIX HCTOYHHMKOB
TEeIUIa B MMPOMBINUICHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YTJIEBOJOPOAOB, HAX0XKIEHUE B TPUPOJE U MPHUMEHEHUE
AJIKAHOB;

— HempenenbHble (ANKEHBbI, AJKWHBl M ajKaJueHbl) M apOMaTHYECKHE YIJIEBOAOPOIbl. [ opeHue aumeTwieHa Kak
HMCTOYHHK BBICOKOTEMIIEPATYPHOIO IIJIAMEHU JIJIS CBAPKU U PE3KU METAJLIOB

— KUCIIOPOJICO/IepIKAIIUE COCTUHEHUS (CIUPTHI M EHOIBI, KApOOHOBBIE KHCIOTH M 3(UPHI, albJeru/ibl U KETOHBI,
KHPBI, YrIIeBobl). [IpakTrdeckoe NpruMeHeHNne ITUIICHTIIMKOIS, TIIUIeprHa, Genomna. [IpuMenenne popmanbaeruaa,
aleTabIeTH1a, YKCYCHOM KHCIOThl. Mblila KaK COJM BBICIINX KapOOHOBBIX KUCIOT. Moomnie CBOHCTBA MbLIa

— a30TcojepKallue COeNUHEHHS (aMUHBI M aMHUHOKHUCIOTHI, O€liku). BBICOKOMONEKYISpHbIE COCIUHEHHS
(cuaTeTHUECKHE M OHMOJIOTMYECKH-aKTUBHBEIC). MOHOMED, TIOMUMED, CTPYKTYpHOE 3BeHO. [lonmmmMmepuzamus STUiIcHa
KaK OCHOBHO€ HaIpaBJICHHE €0 HCII0JIb30BaHuUs.

I'eHeTnvecKast CBA3b MEXIY KIIACCAMU OPTaHUYECKUX COeTMHEHHH

W3 nux NMPAKTHYECCKUE 3aHATUSA

10

CBoifcTBa OpPraHMYECKHX COCOUHEHHH OTAEIBbHBIX KIAaccoB (TpUBHANbHAs W MEXIyHapoIHas HOMEHKIATYpa,
XMUMUYECKHUE CBOWMCTBA, CIOCOOBI MOJYYEHUs): TpelesbHble (AIKaHbl W IMKIOAJIKaHbI), HENpeAeibHbIC (aIKCHBI,
IKUHBl M alKaJWeHbl) U apOMAaTUYECKUE YTIIEBOJOPOABI, CIUPTH M (EHONbI, KapOOHOBBIE KHCIOTHI M 3(UpEHI,
IBJCTHIBI U KETOHBI, aMHUHBl M AMHHOKHCIIOTBI, BBICOKOMOJICKYJISIPHBIE COEIMHEHMs. 3aJaHus Ha COCTaBJICHHE
yYpaBHEHUH XMMHUYECKUX PEaKLUil ¢ yJacTHEM OpraHMYEeCKHUX BELIECTB HA OCHOBAHMM X COCTaBa M CTPOEHUSI

CocraBieHue cxeM peakiuil (B TOM 4YHCIE MO MPEAJIOKCHHBIM IIETOYKaM IPEBpaIleHUl), XapaKTepU3YIOIMUX
XUMHUYECKHE CBOMCTBa OpTraHUYCCKUX COG[[I/IHCHI/If/'I OTACIBHBIX KJIaCCOB, CHOCO6BI X TIOJYYCHUSA W HA3BAHUC
OpraHUYECKUX COCAMHEHHUN 10 TPUBUAIIBHON MM MEXIYHAPOJHOU CHCTEMAaTUYECKON HOMEHKIIATYpE.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJlaHMi Ha CBOWCTBA OPraHUYECKUX COCJAMHEHUMU
OTJIEIBHBIX KJIACCOB

JlaGopaTopHoe 3aHsITHeE.

IIpeBpaliieHus OpraHUYeCKUX BEIIECTB MIpU HarpeBaHuu. IlomydeHne 3THIIEHA U U3y4YEHHE €r0 CBOMCTB.
MogenupoBaHre MOJIEKYJ M XMMHUYECKUX TPEBpAIICHUI Ha MPUMEpE dTaHa, STHIICHA, alleTUICHA U JIp.

OK 01
OK 02
OK 04

OcHOBHOe cojiepKaHue




Tema 4.3. buoopranndeckue coeauHeHus. [IpumeHenune u OWoNOrMYecKass poyib yriaeBomoB. OKHCICHHE YTJICBOJIOB — OK 01
Unentudukanys WCTOYHHMK DSHEPTHH JKUBBIX OpraHu3mMoB. OO0jmacTu mpHMeHEHHs aMHUHOKHCIOT. [IpeBpamieHust GenkoB HHUIIK B OK 02
OpraHU4eCcKUX opranusme. buonornyeckue ¢ynkuuu OenkoB. buonormueckue ¢(yHKUuHM XUpoB. Ponb opranmveckoil XMMuHM B OK 04
BEIIECTB, UX peLeHn MpoodIeM MUILEBON 0€30MacHOCTH
3Ha4YeHHEe U
MIpUMEHEHHE B
OBITOBOH 1 " "
IPOMSEONCTBEEHOM Posnb oprann4eckoil XMMHUH B PELIEHUH IPOOIEM 3HEPreTHIecKol 6€301acCHOCTH, B Pa3BUTHH MEIULMHBI, CO31aHNH
eATENBHOCTH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOUYHUKOB SHEPIUH (aJIbTEPHATUBHBIE HCTOUYHUKH 3HEprun). OnacHOCTh BO3JEHCTBUS
JeITOBEKA Ha JKMBBIE OPTaHU3Mbl OPraHMYECKHX BEIIECTB OTHCNIBHBIX KIJIACCOB (YIIEBOAOPOIBI, CHHPTHI, (eHOIbI,
XJIOPOPraHWYECKHE MPOU3BOIHBIE, ANbICTHIBI U JIP.), CMBICI TIOKA3aTelsl MPEAeIbHO AOMYCTUMON KOHIEHTPALIUH
JladopaTopHble 3aHATHsI. neHTHOHKANS OPraHMISCKUX COSTUHEHUI OTACIBHBIX KIIACCOB.
WnenTrdukarus opraHn4ecKux COeANHEHNUH OTIENbHBIX KJIACCOB (Ha IIpUMeEpe albJerna0B, KpaxMalla, yKCyCHOI
KHCJIOTBI, OETIKOB U T.II.) C UCTIOJIb30BaHUEM UX (PU3NKO-XMMUYECKUX CBOUCTB U XapaKTEPHBIX Ka4eCTBEHHBIX
peakuuii. lenatypauus Oenka npu HarpeBaHuu. LIBeTHbIe peakiyuy O6enkoB. Bo3HIKHOBEHHE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3PEHUSI XUMHUYIECKHX TIPOIIECCOB MPH MPOTEKaHWH Ka4eCTBEHHON peaKIny, MTO3BOJIIONIEH
WACHTU(UIPOBATH MTPEI0KEHHbIE OPraHMYECKHE BEIECTBA
KonTpoabnas padora 3 CTpykTypa U CBOHCTBA OpraHHUECKUX BELIECTB
Paznea 5. Kunern4yeckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKHX PeaKIuii-
OCHOBHOe co/IepKaHue OK 01
OK 02
CkopocTb
XMMHAYCCKHUX CKOpOCTh peakiii, €€ 3aBUCHUMOCTb OT Pa3lIMYHBIX (DAKTOPOB: MPHPOIBI PEarHpyOIINX BEUIECTB, KOHIIEHTPAIUU
peaKiHu. pearupyonpx BEMIECTB, TEMIEPATyphl U IUIOMAAH PEAKIMOHHOW MOBEPXHOCTH. TerioBbie 3)(EKTh XUMUYECKUX
XuMHuueckoe peakuuid. OK30- U SHAOTEPMHUUECKHE, PEAKLIUH.

OOpaTHMOCTh peakiuii. XUMHYECKOE pPABHOBECHE M €r0 CMEIICHHE I10f JEWCTBHEM pa3IMYHBIX (HaKTOPOB
(KOHILIEHTpaLUs PEareHTOB WIX MPOAYKTOB PEaKIMH, AaBJIE€HUE, TEMIepaTypa) JUIsl CO3JaHus ONTUMAIbHBIX YCIOBUIN
NpoTeKaHus: XuMudeckux npoueccos. IIpunnun Jle Ilarense




N3 Hux npakTHyecKHe 3aHATHUS PelleHHWe TNPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHWil Ha aHamu3 (HaKTOpOB,
BIUSIOMINX Ha M3MEHEHHE CKOPOCTH XMMHYECKON peaklMd, B T.4. C MO3UIMM 3KOJOTHYECKH LEeNecoo0pa3Horo
MOBEICHUS B OBITY U TPYIOBOM AEATENBLHOCTH B LIEIAX COXPAHEHUSI CBOETO 3[0POBBS U OKPYXAIOLIEH NPUPOTHON

paBHOBeCHE N 2 OK 01
cpenbl.-PelicHre NpakTHKO-OPHEHTUPOBAHHBIX 3aJaHui Ha npuMeHeHue npunnuna Jle-Illarenbe s HaX 0K ICHUS OK 02
HaHpaBJ'IeHI/I}l CMCUICHUA paBHOBeCI/Iﬂ XI/IMI/IHCCKOﬁ pCaKHI/II/I U aHaJiu3 (baKTOpOB, BJIIMAIONINX Ha CMCHICHUC
XHUMHYECKOTO PABHOBECHS
Paznea 6. PacTBOpHI 10
OCHOBHOE COIepKaHue 4 OK 01
PacTBopenue kak (HU3NKO-XUMHUECKHIA Tporiecc. PacTBopel. COCOOBI MPUTOTOBICHUST PACTBOPOB. PacTBOPHUMOCTS. OK 02
Tewma 6.1. MaccoBasi Tonisi pacTBOpeHHOTO BeriecTBa. CMBICT TOKa3zaTellss MpPEAeTIbHO JOMYCTHMOW KOHIIGHTPAIlMH U €ro OK 07
TMomsmie o UCIIOJIb30BAHUE B OLICHKE IKOJIOTUUECKON O€30IaCHOCTH. MK 3.1.
pacTBopax IIpaBuna 3xosornyecku uenecovo6pa3Hor0 POBGI{GHI/I}I B OBITY M Tp):[LOBoﬁ JEATEIIbHOCTA B LEJIAX COXpaHEHUsd 2
CBOETO 37I0POBBS M OKPYKAIOIICH PUPOTHON CPEJIbI; OTTACHOCTh BO3JICHCTBHSI HA )KUBbIC OPTaHU3MbI OITPEICIICHHBIX
BeIIEeCTB. PelleHne MPakTUKO-OPUECHTHPOBAHHBIX PACUYETHBIX 3aJaHUil HA PacTBOPHI, UCIIOJIL3yeMbIE B OBITOBOH H
MIPOU3BOICTBEHHOM JICSITSILHOCTH YSIOBEKa
Tema 6.2. OK 01
Hccnenosanmne OK 02
CBOWCTB PacTBOPOB o OK 04
CHOBHOE COJIepPIKAHIE 6

Hccnenosanue cBONCTB pacTBOPOB




JlabopaTopHbIe 3aHATHS

[IpurotoBienue pactBopoB. IIpurorosineHne pacTBOpOB 3aJaHHOW (MaccoBOM, %) KOHLEHTpauuu (C MPAaKTUKO-
OpPUEHTHPOBAHHBIMH BOIPOCAMH) U ONpPEIeTICHUE CPEIbl BOJHBIX PaCTBOPOB.
Pemenue 3ajau Ha IPUTOTOBJIEHUE PACTBOPOB

IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (CoAep:KaHNe NPUKJIATHOTO MOTYJIs1)

Xumus B ﬁbITy u l'lpOPl?.BOZ[CTBeHHOﬁ AEeATCJIbHOCTH Y€J10BCKA

Xumus B ObITY U
MPOU3BOJICTBEHHOMN
JeATeITBHOCTH
JeJIoBeKa

OcHOBHOe COICPKaHUC

Hogefimmue mOCTHKCHUS XUMHYCCKOW HAyKW W XUMHYECKOM TEXHOJOTHH. Poims Xumum B obOecleueHun
JKOJIOTUYECKON, ISHEPTEeTHYECKON W THIIEBOM 0E30MMacHOCTH, pa3BUTUH MeIUIMHEL. [IpaBuia moucka M aHanu3a

XMUMHYECKOW HHGOPMALMH W3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas W y4deOHO-HaydHas JIMTepaTrypa, CpEeACTBa
MaccoBo# uH(popManuu, cetb IHTepHeT)

OK 01
OK 02
OK 04
OK 07
[IK 3.1.




N3 Hux npakruyeckue 3aHaTusd. [lovck 1 aHaiu3 KEWCOB O NPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTHUH C
yueroM Oyaymied mnpoeCCHOHAIBHOM JEATSIIbHOCTH [0 TEMaM: Ba)KHCHIIIUE CTPOMTENBHBIC MaTepHalIbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKd, CTEKJI0, KEpamHuKa, MaTephalibl IJi1 SJIEKTPOHHKH, HAaHOMAaTEepUaibl,

4
TEKCTUJIbHbIC BOJIOKHA, WCTOYHUKH JHEPIUH, OPraHMUECKHE M MHUHEpajbHble YyIOOPEHHs, JIEeKapCTBCHHBIE
BEIIECTBA, OBITOBAS] XMMHUSL.
3ammra: [IpencraBiaeHue pe3yabTaToB pelIeHus KecoB B OpMe MUHHU-OKIIa1a C PEe3eHTalueH

CamocrosTeabHast padora. [lonroroButes npeseHTanuo Ha TeMy «CBOHCTBA OpraHMYECKUX COETUHEHUI»

2
IIpome:xyTouHasi aTTecTALMSA MO JUCHUIINHE — AU PepeHHpPOBaHHBII 3a4eT 2
Bcero 80




3. YCJIOBUS PEAJIU3AIIMU YYEBHOM JAUCIUILIAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0
Peanuzanus yueOHON AUCIUILTUHBI TPEOyeT HAINYHS yueOHOTO KaOnHeTa « XUMUs»;
O6opynoBanue yueOHOTO KaOHUHeTa:

- IOCAJI0OYHbIE MECTA MO KOJIMYECTBY O0yHAIOIINXCS;

- pabouee MecTo IMpernogaBaTelis;

- BBITSDKHOH 1IKag;

- HabOp XMMHUYECKOU MOCY/Ibl U IPUHAICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX PadoT;
- HA0OPBI PEAKTUBOB OPTAaHMUYECKUX U HEOPTaHUYECKHUX BEILIECTB;

- KOMIUIEKT Y4eOHO-HarISAHBIX TTocoOuit o yueoHo qucturmiuae OV J[.06 Xumus
TexHU4YecKue CpeacTBa OOYUCHHUS:

- KOMITBIOTEP C JUIEH3MOHHBIM IPOrPaMMHBIM 00€CIIEUCHHEM;

- MYJBTUMEIUATIPOCKTOP

- 3KpaH

OoOopynoBanue Jjaboparopuu W padoyuMx MecT JAaOOpPaTOPMU: MEH3YPKH, IUINETKU-
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U MOKPOBHBIC CTEKJA, IJIAHIIETHI JJIs
KalreJbHBbIX peakuui, (uiIbTpoBalibHas Oymara, IPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3HHOBBIC
npoOKkH, (HOHApUKH, HAOOp PEAKTUBOB, CTCKJISIHHBIE MAJOYKH, IITATUBBI I MPOOUPOK; MEPHBIC
LWIMHIPBI, BOPOHKH CTEKJISTHHBbIC, BOPOHKH JenuTenbHble nuauHapudeckue (50-100 mut), ctynku c
necTuKoM, ¢apdopoBble YallKkW, MUHIETHI, (QUIBTPHl OyMa)KHBIC, BaTa, MapJisi, YacOBBIC CTEKIIA,
AIIEKTPOIUTUTKHU, J1a0OpAaTOPHBIE IITATHUBBI, CIUPTOBBIC TOPENKU, CHUYKH, MPUOOP ISl MOTYyYCHHS
ra3oB (WM MpoOUpKa ¢ Ta300TBOJHON TPYyOKOH), AeprKaTenu At MPOOUPOK, CKISTHKU JJIST XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIC JIOTKU; XuMU4eckue ctakanbl (50, 100 u 200 mu1); mmartenau; MUHICTHI,
TUTEJIbHbIC IIUMIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHble TpoOupku (Ha 10—20 mi1) 1 MepHbIE KOJIOBI
(25, 50, 100 u 200 mu), BonsHas OGaHs (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJ0YKH; KOHUYECKHE KOJIObI
st tutpoBanus (50 m 100 mi1); MHAUMKATOpPHBIE MOJOCKU JUisi ompeneneHuss pH u cranmaptHas
WHJUKATOpHAs IIKaja; yHUBEPCAIbHBIA HHAUKATOP; uneTku Ha 1, 10, 50 mu (wm mo3zatopsl Ha 1, S u
10 mu1), GrOpeTKH Ui TUTPOBaHUS, MeauuMHCKue mmpunbl Ha 100-150 mui, maGopatopHbie w/wim
aHanuTU4eckue Bechl, pH-MeTpbl, cymuapHbIN mKad, u 1p. 1adopatopHoe 000pyI0BaHHE.

3.2. UudopmanuonHoe odecneyeHue 00yueHus
Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3AaHui, HWHTepHeT-pecypcoB, IONOJHHUTEILHOM
JINTEPaTyphI

OcHoBHasi JuTEepaTypa
1.  TI'muaka H.JL.OGmas xumus. (CI1IO). YuebHoe mocobue : yuebnoe mocodue / H.JI. I'muaka. —
M.: KunoPyc, 2022.
2. Tabpuensn, O. C. Xumus s npodeccuil U CenuaibHOCTeH TEXHUIECKOTO MPOoQHiIs: yueOHUK
s CITO [Tekct] : yuebnuk / O. C. I'abpuensu, U. I'. OctpoymoB. - M: U3natenbckuii meHTp
"Akanmemus'", 2022 - 272 c.
3. Epoxun FO.M. , KoBaneBa WM. b.Xumus nns nmpodeccuit u criennagibHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAY4YHOT0 mpoduiei: y4eOHMK IJIsl CTYAEHTOB MNPO(eCCHOHAIBHBIX 00pa3oBaTEeIbHBIX
opranuzanuii-M.: Akagemus, 2022

HHTepHeT pecypcsbl
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
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http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm
bazosas xomieknus 9bC BOOK.ru

ANANENEN

3.3 AKTHBHbBIE " HHTEPAKTHUBHLIC OﬁpaSOBaTeJ'[beIe TEXHOJOTUH, UCITOJIb3YEMBIC B
AYIUTOPHBIX 3AHATHUHAX:

HpO6JI€MHaH JICKOWA, HWHTCPAKTHBHAA  OSKCKYpCHUs, TCXHOJOrud MaJblX TIpynra, CcEMuHap,
MYHBTI/IMG,Z[I/II;'IHHH IMpE3CHTAl M, ACJI0Bas UIpa.

3.4. Ilpu peasu3auuu 00pPa30BaTEeJIbLHONH NMPOrPaMMBbI MOKET MPUMEHATBHCS DJICKTPOHHOE
06yqu1/Ie U JUCTAaHIIMOHHBIC O6pa3OBaT€JIbHBIC TCXHOJOI'uu.

3.5. KaapoBoe o0ecnieuenue

OOpaszoBarenbHasi ~ OpraHM3alUs,  OCYIISCTBISIIONIAs ~ OOpa3oBaTEIbHYIO  JIESATEIBHOCTD,
peanu3yoomas OCHOBHYIO 00pa3oBaTEeNbHYIO MPOrpamMMy, YKOMIUIEKTOBAHO KBaJIM(UIIMPOBAHHBIMU
KagpaMu. YpOBEHb KBAIM(UKAIUM MPETOAABATENS MO JUCIUTUIMHE COOTBETCTBYET: BBICIIICE
npodeccuonansHoe odpazoBanue, COOTBETCTBHE YPOBHS KBaTH(PHUKAIMU pAOOTHUKA 00pa30BaATEILHOM
OpraHu3aIy TPEOOBAHUSM, MTPEIBSIBIIEMBIM K KBATH(PHUKAIIMOHHBIM KaTETOPUSIM.

KBanudukanus neparornyeckux pabOTHHUKOB OPraHMU3aLUi, OCYIIECTBISIIOIMX 00pa30BaTEIbHYIO
JeSITeTbHOCTD, OTPAXKACT:

® KOMIIETEHTHOCTh B TIPEIMETHOH 001aCTH 3HAHUN M METOJIaX O0YUYCHHS;

e CcPOpPMHPOBAaHHOCTh TYMAHHUCTHUYECKOW  MO3MWIIMM, TIO3UTUBHOW  HANPaABICHHOCTH  Ha
MIEIarOTMYECKYIO TSI TETbHOCTD;

e O0IyI0 KyJIbTYpY, OIPEICISAIONIYI0 XapaKTep H CTWIb IeJarorH4ecKor e TeIbHOCTH,
BIIHSIFOIYFO Ha YCIEITHOCTh TearOTHIeCKOTr0 OOMIEHHS U TIO3UIUIO TIe1arora;

® CaMOOPraHM30BAHHOCTH, SMOIMOHAIBHYIO YCTOWIHBOCTD.

Y neparormyeckoro paOOTHHKA, pPEaJH3YIOLIETO OCHOBHYIO OOpa30BaTENbHYIO IPOrpaMmy,
c(OPMHPOBAaHBI OCHOBHBIC KOMIICTCHIIMH, HEOOXOAUMBIC il OOSCIICUCHHsT peau3alii TPeOOBaHUI
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHIAApTa MW YCHEUIHOTO  JOCTH)KEHUS
00yYaroIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI OCHOBHON 00pa30BaTEIbHON MTPOrPaMMBbI, B TOM
YHCIIe YMEHUS:

e o0ecreynBaTh YCIOBHS JJISl YCIEIIHOM JAEATENbHOCTH, MO3UTUBHOW MOTHBALIUM, a TaKXke
CaMOMOTHBUPOBaHMs 00yUaIOIIUXCS;

® OCYIIECTBISITH CAMOCTOSTENBHBI TOWCK M aHAIW3 WHPOPMAIMU C TIOMOIIBI0 COBPEMEHHBIX
WH(POPMAIMOHHO-TTOMCKOBBIX TEXHOJIOTHH;

e paspabaThIBaTh MPOrpaMMBbl YYEOHBIX IPEIMETOB, KypCOB, METOJAWYECCKHE U IUIAKTUYCCKHE
MaTepuasbl, BbIOMpaTh Y4YEOHUKHM M  Y4eOHO-METOAMYECKYI JIMUTEpaTypy, pPEKOMEHIOBaTh
00y4aroImuMcs IOTIOJIHUTENbHbIE HCTOUHUKU HH(OPMAIMH, B TOM YUCIJIE HUHTEPHET-PECYPCHI;

® BBIABIATH M OTpPaXaTh B OCHOBHOH 00pa3oBaTelbHON mporpamMme CHIEeMUPUKY OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH (BKIIIOUYAs pEerHOHAIBLHBIC, HAIMOHAIBHBIC U (M) STHOKYJIBTYpHBIC,
JUYHOCTHBIC, B TOM YHCJIe TOTPEOHOCTH OJIAPEHHBIX AETEeH, AeTell ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU
3[I0POBBS U JIETCH-UHBAINIOB);

® OpraHW30BBIBATh M COINPOBOXKIATH yUEOHO-HCCIIEOBATEIBCKYI0 M TMPOEKTHYIO IESATEIHHOCTD
00y4YaroImuXxcs, BBITOJHEHHE UMH WHAWBHUYaTBHOTO IPOEKTA;

® peaNM30BBIBATH IMEJArOTUYECKOE OIICHWBAHHUE ICSATEIBHOCTH OOYYArOIIMXCS B COOTBETCTBHUHU C
TpeboBanusmu CTaHgapra, BKIIOYAs: MNPOBEJCHUE CTAPTOBOW U IMPOMEXKYTOUYHOM JIMAarHOCTHKH,
BHYTPHUKOJUICDKHOTO ~ MOHUTOPHMHIA,  OCYIICCTBJICHHE  KOMIUIGKCHOM  OIIGHKM  CIIOCOOHOCTH
o0Oydaromuxcsl pemarb y4eOHO-PAaKTUYEeCKHEe W y4eOHO-TI03HABATENbHBIC 3aJa4M; HCIIOJIb30BAHHE
CTaHIAPTU3UPOBAHHBIX M HECTAHJAPTHU3UPOBAHHBIX Pa0OT; MPOBEICHHE WHTEPIPETAUN PE3yIbTaTOB
JOCTIDKEHHH 00yUaromumxcs;


http://philist.narod.ru/articles/orlova.htm

e ycnosb3oBaTh Bo3MoOkHOCTH MKT, paboTarh ¢ TEKCTOBHIMH pelaKTOpaMH, 3JIECKTPOHHBIMH
TaOJIMIIaMu, 3JIEKTPOHHON MOYTOM U Opay3epamu, MyJIbTUMEIUHHBIM 000pyIOBaHUEM.

HenpeppiBHOCTE NpodeccrOHaNIbHOTO pa3BUTUS PAOOTHUKOB OpraHU3allid, OCYIIECTBIISAIOLIEH
00pa3oBaTeNbHYIO JIEATEIBbHOCTh, peAM3yIollell OCHOBHYIO 00pa30BaTE/IbHYIO MPOTrPaMMy CPEIHEro

obmero oOpa3oBaHws,

o0OecrieunBaeTcs OCBOEHHUEM HMHU JIOMOJHHUTENBHBIX MNPO(eCcCHOHANbHBIX

nporpamm I1o HpO(I)I/IJ'IIO IeJarorn4ecKon AeITeIbHOCTH He PeiKE UYEM OHWH pa3 B TpU IroJga

4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHUSI YYEBHOI1
JUCLMIIIMHBI

KonTponbs u oneHka pe3yJabTaToB OOYy4YEHMsI OCYIIECTBISIETCS MpenojaBaTelieM B Ipoliecce

MPOBEJICHUS MPAKTUYCCKUX 3aHITHA W JIA0OPATOPHBIX padOT, TECTUPOBAHMS, A TAKXKE BBITIOTHEHUS
o0yJaronMMucs WHIAUBUAYATbHBIX 3aJaHUi, TPOEKTOB, HCCleqoBaHUN. Pe3ynpTaThl 0O0ydeHHs
OTIPEICIISAIOT, YTO OOYyYaloluecs MOJDKHBI 3HATh, MOHMMATh W JAEMOHCTPHUPOBATH IO 3aBEPIICHUU
W3YUYEHUS JTUCUUIUINHBI.

Juasi popmMupoBaHHs, KOHTPOJIS W OLEHKH Pe3yJIbTATOB OCBOCHHSI y4eOHOHM AHCHUIINHBI

HCIOJIL3YeTCS CHCTEMA OLEHOYHbIX MEePONPUSITHI, PeACTABJAIONIAS CO00i KOMILIEKC Y4eOHbIX
MepONPHUATHH, COTJIACOBAHHBIX C pe3yjabTaTaMH 00y4eHHMs M C(POPMYJIHPOBAHHBIX C YYeTOM
DI'OC COO (npeamerHnsbie pe3yabtarsl no qpucuumianie) u ®rrocC CII0.

Ne| OK Mony;:ﬁ’;meﬂ/ PesynbraTt 00yyenusi| Tunbl OHEHOYHBIX MEPONPUATHI
I | OcHoBHOE copep:xanmne
1 Pa3nes 1. OcHoBBI Popmy:uposaTs
0a30Bble MOHATHS H
CTPOEHHUA BellecTBa
3aKOHBI XUMHHU
1.1| OK 01 [Crpoenue aToMOB CocraBnsTh 1. Tect «CTpoeHHE aTOMOB XMMUYECKUX
XUMUYECKUX XUMUYECKHE 3JIEMEHTOB U NMPUPOAA XUMHUUECKON
AJIEMEHTOB U Mpupoza |popmysl CBSI3U».
XMMHYECKOH CBSI3H COEMHEHUI B 2. 3aga4n Ha COCTABICHUE XUMHUYECKUX
COOTBETCTBHUHU CO dbopMyI ABYXaTOMHBIX COETUHEHUI
CTETEHbIO OKUCIIEHUS |(OKCHUIIOB, CYJIb(UIOB, THAPUIOB U T.I1.).
XUMUYECKUX 3. 3agaHus Ha UCIIOJIB30BAHUE
AIIEMEHTOB, UCXO/IS U3 | XUMHUYECKON CUMBOJIMKY U Ha3BaHUHN
BAJICHTHOCTH U COEIMHEHUI 0 HOMEHKJIaType
ANIEKTPOOTPHULIATENBH |MEXIYHAPOAHOIO COH03a TEOPETHUECKOM
ocTu Y IPUKJIAJHONW XUMUU U TPUBUAIBHBIX
Ha3BaHUU JJI COCTABJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX COETMHEHUI
(oxkcu0B, cynbPUI0B, THAPUIOB U T.I1.)
U APYTUX HEOPraHUYECKUX COCAMHEHUIN
OTJIEJIbHBIX KJIACCOB
1.2 OK 01 [(Ilepunognuecknii XapakTepr3oBaTh 1. Tect «Mertamueckue /
OK 02 |3akoH u Tabmuna JI.1. |xumMuueckue HEMETAUIMYECKUE CBONCTRA,
Memnpeneena AIIEMEHTHI B AMEKTPOOTPHUIATEILHOCTD U CPOACTBO K
COOTBETCTBHHM C UX 3JEKTPOHY XMMUYECKUX IJIEMEHTOB B
MOJIO)KEHHEM B COOTBETCTBUE C UX JIEKTPOHHBIM
NEPUOANYECKON CTPOEHHEM U IOJIO)KEHUEM B
CUCTEME XMMHUECKHUX |[epUOJANYECKOM cucTeMe XUMUYECKUX




anemeHTOB JI.1.

anemeHToB .. MenneneeBay.

Menpeneena 2. [IpakTnueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEXK]Ly CTPOEHUEM
ATOMOB XMUMHUYECKHUX JIEMEHTOB 1
NEePUOINYECKUM U3MEHEHUEM CBOWCTB
XUMUYECKHUX JIEMEHTOB M MX
COEIMHEHUI B COOTBETCTBHUHU C
nonoxxenueM [lepronnyueckoit cucreme.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHusI Ha
XapaKTEePU3aLUI0 XUMHUECKUX
3JeMEHTOB: «MeTamudeckue /
HEMETaJUIMYECKHE CBOICTBA,
3JIEKTPOOTPUIIATEIHFHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C X AJICKTPOHHBIM
CTPOCHUEM U TMOJIOKEHUEM B
MEePUOINYECKON CUCTEME XUMHUIECKUX
anemenToB J[.1. MeHieneesa»
2 Paznean 2. Xapakrepu3zoBath |KoHTpoJsbHas padora
XuMnuyeckue THNBI XUMHYecKUX |«CTpoeHue BelecTBa M XMMHYECKHe
peakuuu peaxiuii peakuum»
2.1{ OK 01 |Tunel XuMuyeckux Cocransate peakuuu | 1. 3agaun Ha COCTaBIEHUE YPABHEHUI
OK 04 |peakmuit COCJIMHCHUS, peaKuui:
pasnokeHus, 0OMeHa, |— COCTUHEHHMSI, 3aMEIICHUS, Pa3I0KEHHUS,
3aMelIeHMS, oOMeHa;
OKHCITUTEIIbHO- — OKUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE |BOCCTAHOBUTEIBHBIX PEAKLU C
peakmuu WCITOJIb30BAaHUEM METOJIa DJIEKTPOHHOTO
OayraHca.
2. 3a/a4yu Ha pacyeT Macchl BEIIECTBA
Wi 00bEMa
ra30B [0 U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, MAcCe WK 00BEMY OJIHOTO H3
YYaCTBYIOIINX B PEAKIIMH BEIICCTB;
pacy€Tsl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJyKTOB PEaKLUU, €CIU OJTHO U3
BEIIIECTB UMEET MPUMECH
2.2 Onektponutnueckass |CocTaBiATh 1. 3amanus Ha COCTaBIICHUE
JTUCCOTTHAITUS 1 ypaBHEHUS MOJICKYJISPHBIX U HOHHBIX PEAKIINH C
WOHHBII 0OMEH XUMUYECKUX PEAKIUU |y4aCTHUEM KUCJIOT, OCHOBAaHUH U COJIEH,
MOHHOTO OOMEHa ¢ YCTaHOBJICHUE U3MEHECHUS KUCIIOTHOCTH
y4acTHEM cpenbl
HEOPraHUYECKHUX 2. JlaGoparopHas padota "Turbl
BEIIECTB XUMUYECKHUX peakuuii”
3 Pa3nea 3. Ctpoenne |HccaexoBarth KonTtpoJsbnas padora
U CBOIiCTBA CTpPOeHHe U «CBOMCTBa HEOPraHUYECKUX
HEOPraHu4eCKHX CBOlicTBA BelIeCTB»
BellleCTB HEOPraHUYeCcKHX




BeIIECCTB

3.1l OK 01 |Knaccuduxarus, Knaccupunuposates |1. Tect «Homenkiiatypa u Ha3BaHue
HOMEHKJIaTypa U HEOPraHUYeCKHe HEOPTraHWYECKUX BELIECTB UCXO/I U3 UX
CTPOCHHE BEIIIECTBA B XUMUYECKON (hOPMYJITBI MIIM COCTABICHUE
HEOPTraHUYECKUX COOTBETCTBHUH C UX XUMHYECKON (OpMYIIbI UCXOIS U3
BEIIIECTB CTpPOCHUEM Ha3BaHUs BEIIECTBA 110 MEXTYHAPOTHOU

WIH TPUBUAIILHON HOMEHKJIATYpe».
2. 3agaun Ha pacyeT MacCOBOM JIOJIH
(Macchl) XUMUYECKOTO JIEMEHTa
(coenuHeHust) B MOJIEKyJIe (CMECH).
3. I[IpakTrueckue 3aJaHus 1o
KJIacCU(pUKalMU, HOMEHKJIAaType U
XUMHYECKUM (hopmynam
HEOPTaHWYECKUX BEIIECTB PA3TMIHBIX
KJIACCOB.
4. IlpakTH4ecKkre 3ailanus Ha
OnpeJIeJICHue XUMUYECKON aKTUBHOCTHU
BEIIIECTB B 3aBUCUMOCTH BHJIA
XUMUYECKOM CBSI3U U TUIA
KpUCTAJUIMYECKON PEIIETKH
32| OK 0l |®Pusuko-xumuyeckue |YcCTaHaBIUBATH 1. Tect «OcoOEHHOCTH XUMUYECKUX
OK 02 |cBoiicTBa 3aBHCHMOCTH (PU3UKO- |CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAaHUH,
HEOPraHUYECKUX XUMHUYECKUX CBOMCTB |aM(OTEPHBIX THIPOKCHIOB U COJICH».
BEILIECTB HEOPraHUYEeCKHUX 2. 3anaHus Ha COCTaBJICHUE YPAaBHEHUM
BEIIECTB OT CTPOCHUSI |XUMHUYECKUX PEaKIHi ¢ yJacTHEM
aTOMOB M MOJIEKYJ, @ [IPOCTBIX U CIOKHBIX HEOPTAaHUYECKUX
TaK)Xe THIa BEIIECTB: OKCHJIOB METAJLIOB,
KPUCTAJUTMYECKOM HEMETAJUIOB U aM(OTEPHBIX dJIEMEHTOB;
pelIeTKH HEOPraHUYECKUX KUCIIOT, OCHOBAHUN U
aM(OTEPHBIX TUAPOKCUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX CBOWCTBA U
CIOCOOBI TIOJTyYEHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHus Ha CBOWMCTBA U
MOJIy4YeHUE HEOPTaHUYECKUX BEIIECTB
3.3 OK 01 |Mnentudukamms Uccnenosath 1. TIpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS
OK 02 |Heoprannueckux Ka4eCTBEHHLIC 10 COCTABJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |BemiecTB peakuuu y4acTHEM HEOPTraHMYECKUX BEIIECTB,
HEOPTraHUYECKHUX UCTIONB3YEMBIX JIJISl X UACHTU(DUKAITIH.
BEIIIECTB 2.JIaboparopnas paboTa:
“Unentuduxanusi HEOPraHUIECKIX
BEILECTB”
4 Pazgea 4. Crpoenune |HUccienoBarb KonTpoabnas padora
U CBOICTBA CTpPOeHue 1 «CTpoeHue U CBOIICTBA OPraHMYECKUX
OpPraHu4yecKux cBoOIicTBa BelleCcTB)
BellleCTB OPraHuYecKux




BeIIECCTB

4.1/ OK 01 |Knaccuduxarmus, Knaccudumuposars | 1. 3aganus Ha cocTaBiIeHUE HA3BAHHI
CTpPOEHHUE U OpraHu4ecKue OpPraHWYECKUX COCTMHEHHM 1O
HOMEHKJIaTypa BEIIIECTBA B TPUBUAILHOM WIJIM MEKTyHAPOTHOM
OpraHUYECKUX COOTBETCTBHUH C UX CHUCTEMAaTUYECKOM HOMEHKJIATYpE.
BELIECTB CTpPOEHHEM 2. 3agaHus HA COCTABJICHHUE MOJTHBIX U

COKpAIIIEHHBIX CTPYKTYPHBIX PopMyT
OpPTraHWYECKUX BEUIECTB OTACIbHBIX
KJIACCOB.
3. 3aaun Ha onpezeseHue NpocTenieit
dbopMyIbl OpraHu4eCcKON MOJIEKYIIbI,
MCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %)
421 OK 01 [CsgoiicTBa VYcraHaBnmBaTh 1. 3aganus Ha cocTaBlIEHHE YpaBHEHUN
OK 02 |oprannueckux 3aBHCHUMOCTH (PU3UKO- | XUMHUECKUX PEAKIIHUA C y4aCTHEM
OK 04 |[coemuuenuii XUMHYECKHX CBOMCTB |OPraHUYECKUX BEIIECTB HA OCHOBAHUM
OpraHUYeCKUX UX COCTaBa U CTPOCHMUS.
BEIIECTB OT CTPOCHUS |2. 3a1aHUSI Ha COCTABJIICHUE YPaBHEHUI
MOJIEKYJI XUMUYECKUX PEaKLUi,
WJUTFOCTPUPYIONTUX XUMHUUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEAKIIUN U
TEHETUYECKOM CBSA3M OPraHUYECKUX
BEIIECTB Pa3HbIX KIJIACCOB.
3. PacueTHsble 3a1a4M 10 ypaBHEHUSIM
pEaAKINA C y4aCTHEM OPTraHUYECKUX
BELIECTB.
4. Jlaboparopnas padota “IIpeBpamienus
OpPraHUYECKUX BELIECTB MPU
HarpeBaHuu"
43| OK 01 |Mnentudpukanus HccnenoBars 1.IIpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS
OK 02 |oprannueckux KaueCcTBEHHBIE 110 COCTaBJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |BemiecTB, MX 3HAUCHUE |pEAKIIHI y4acTHEM OPraHUYECKUX BEIIECTB, B T.U.
Y IPUMEHEHUE B OpraHUYECKUX WCITOJIB3YEMBIX ISl IX UACHTU(UKAITIN
OBITOBOI U COEIMHEHMI B OBITY U IPOMBIIIJICHHOCTH.
MPOU3BOACTBEHHON  |OTHENBHBIX Ki1accoB |2.JlaboparopHas paboTa:
JeATETbHOCTH “Unentuduxaiyist OpraHnIecKux
qeJIoBeKa COCIUHEHUN OTHEIIFHBIX KJIacCoOB”’
5 Pa3znea S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JINYHbIX
TepMOAMHAMHYECKH |(aKTOpPOB Ha
€ 3aKOHOMEPHOCTH |paBHOBecHE U
NPOTEeKAHUS CKOPOCTH
XHUMHYECKHX XUMHYECKHX
peakuuii peakumii
5 | OK 01 |CxkopocTtb XapakTepu3oBaTh [IpakTuK0-OpHEHTUPOBAHHbIE
OK 02 |XuMHYECKHX pEaKIUi. |BIUSHUE TEOPETUUYECKHUE 3aIaHUS HA aHAJIU3
XuUMHUECcKoe KOHIICHTpaLUU ($akTOpOB, BIUAIOIINX HA U3MEHEHUE
paBHOBeECHE pearupyromumx CKOPOCTH XMMHUYECKOW PEAKIIUH.
BEILIECTB U [IpakTHKO-OpUEHTUPOBAHHBIC 3aTaHUS

TeMIIepaTypbl Ha

Ha npuMmeHenue npuniuna Jle-Ilarense




CKOpOCTb
XUMHUYECKUX PeaKIui
XapakTepru3oBaTh
BIWSTHUE N3MEHEHUS
KOHIIEHTpaLu
BEILIECTB, PEAKIIUU
cpelbl U
TeMIepaTypbl Ha

IJId HAXOXKACHUA HAIIPABJICHUA
CMCUICHUA PABHOBCCHUA XHUMHYISCKOM
PCaAKIIMN 1 aHAJIN3 (paI(TOpOB, BIIUAIOIINX
Ha CMCIICHHUEC XUMHUYCCKOTI'O PAaBHOBCCHA

CMEILIEHNE
XUMHUYECKOTO
paBHOBECHS
6 HccnenoBarb
Pasie 6. Pacteopi HCTHHHBIEC PACTBOPBI
¢ 3aJJaHHBIMU
XapaKTePUCTHKAMH
6.1| OK 01 |IlonsaTtue o pactBopax |PasnuuaTts uctuHHbIE |1. 3agaun Ha MPUTOTOBIIEHUE PACTBOPOB.
OK 02 pacTBOpHI 2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3aJJaHUs Ha TUCIIEPCHBIE
CUCTEMBI, UCTI0JIb3yeMbIe B ObITOBOI U
IIPOU3BOJICTBEHHOMN AEATEIbHOCTU
YyelioBeKa
6.2| OK 01 |HccanenoBanue HccnenoBats pusuko- |JlaboparopHas paboTa
OK 04 |cBoiicTB pacTBOpoB  |xuMuueckue cBoiicTsa |“IIpurorosienne pacTBopoB”
UCTHUHHBIX PACTBOPOB
II | IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJleP:KaHMe (Coep:KaHNe MPUKJIAJTHOTO MOLYJIsI)
7 Paznen 7. OuennBaTh 3ammra Keiica (c yuerom Oyayuiei
Xumus B ObITY H MOCJIEACTBUSA npogeccnoHaNbHOI 1esiTeTbHOCTH)
NMPOU3BOJACTBEHHOH |OBITOBOM U
AesITeJIbHOCTH NPOU3BOJACTBEHHOM
YeJI0BeKa AeATEJbHOCTH
YeJI0BeKa ¢ MO3HIMit
IKOJIOTHYECKOH
0e30macHOCTH
OK 01 [Xumus B ObITY H OnenuBarb Ketic (¢ yuerom Oymymieit
OK 02 |mpou3BOACTBEHHON  |MOCIEACTBUS npodecCHOHAIBHON AEATEIHBHOCTH)
OK 04 |nmesrenbHOCTH OBITOBOI U Bo3MOKHBIE TEMBI KEHCOB:
OK 07 [genoBeka MPOU3BOACTBEHHOM 1. IloTemnenue kiumara 1
IIK 1.3. NEeATEIIbHOCTH BBICBOOOK/ICHUE Ta30BbIX THIPATOB CO
YeJIOBEKa C MO3ULIMK  |HA OKEaHa.
9KOJIOTUYECKOU 2. bynyuue marepuaisl 1715 aBua-,
Oe3onacHoOCTH MaIluHO- U IPUOOPOCTPOECHHUS.

3. HoBble MaTepHaibl 715l COTHEYHBIX
OaTapeid.

4. JlexapcTBa Ha OCHOBE PACTUTENIBHBIX
npenaparos
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