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Pabouast mporpamMmma y4ueOHOTO peaMeTa pazpaboTaHa Ha OCHOBE TpeOOBaHUH

DenepanbHOTO rOCy1apCTBEHHOTO 00Pa30BaTEILHOTO CTAHApTa CPETHETO NMPO(EeCCHOHAITBHOTO
obpa3zoBanus no npodeccuu 15.01.38 Oneparop-HanaIduK METALI000paOATHIBAIONINX CTAHKOB

— @enepa’dbHOrO TOCYIAPCTBEHHOTO O00pa30BaTEIbHOTO CTaHAApPTa CPEIHEro OoOIIero
o0Opa3zoBaHusi;

— ®@epaepanpHON 00pa30BaTEILHOM MPOTrPaAMMBI CPETHETO 00IIET0 00pa3oBaHUs

u ¢ yuerom Paboueit mporpammel Bociutanus no npodeccun 15.01.38 Omnepatop-Hanagauk
MeTaII000padaTHIBAIOIINX CTAHKOB

— PexoMeHmanuii 1Mo peanu3aiiu CpeaHero oomero o0pa3oBaHUsS B Ipejenax OCBOCHUS
00pa3zoBaTeNbHON MPOrpaMMBbl CPEIHETO MTPOPECCHOHAIBHOTO 00pa30BaHUS;

— IlpumepHoit paboueii mnporpammbsl oOIIe0Opa3oBaTeIbHOTONpPEAMETa «XUMHSI) Ui
npoecCHOHATLHBIX 00pPa30BaTEILHBIX OPTaHU3AIIHA.

Pa3paborunk: 'AIIOY CO «Cyx0m0XKCKU MHOTOIPO(PHILHBIN TEXHUKYM)
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1. OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O IPEJMETA «XUMMS»

1.1. Mecto mpeaMera B CTPYKType OCHOBHOH mNpodeccHOHAIbHON 00pa3oBaTeIbHOM
NPOrpaMmblI
O61eo0pa3zoBaTeNIbHBIMIPEIMET « XUMUS» U3ydyaeTcs Ha 6a30BOM ypOBHE B 00111€00pa30BaTEIbHOM
[UKJIe Y4eOHOTO IJIaHa OCHOBHOM MpodeccnoHallbHOM 00pa3oBaTeNbHON MPOTrpaMMBbl 110 MPOodeccuu
15.01.38 OmnepaTtop-HajgaauuK METAII000padaThIBAOIIMX CTAHKOB . Tpya0eMKOCTh IpeMeTa
«Xumus» Ha 6a30BOM YPOBHE COCTABISIET 72 Yaca, U3 KOTOphIX 64 yaca — 6a30BbIid MOYJIb (6
pa3ziesioB) u 8 yacoB — MPUKIATHONW MOAYIb (1 pa3nen), BKIIOYAOMINUNA TPAKTUKO-OPUEHTUPOBAHHOE
coJiepsKaHue KOHKPETHOM MpodeCcCHy U CIIeHUaTbHOCTH.

[TpuknaaHOi MOAYNB BKIIOYACT OAMH paszien. Pazaen 7 « Xumus B ObITY U IPOU3BOACTBEHHON
JEeSITETHHOCTH YeJIOBEKa» peanusyeTcs Uil BceX mpodeccuii Ha MaTepualie KeHCOB, CBSI3aHHBIX C
9KOJIOTUYECKON 0€30IIaCHOCTbIO M OLICHKOM MOCHEICTBHM OBITOBOM M  IPOM3BOJCTBEHHOM
JeSITeIbHOCTH, IO OTpacisM Oyayiiei npodeccuoHaIbHON AeATEIIbHOCTH 00YYatoIXCsl.

[lepuon oOyueHHss M pachmpesie’eHHe @0 CceMecTpaMm olpenenser o0pa3oBaTelbHas
OpraHu3alys CaMOCTOSTENIBHO, C YYETOM JIOTUKH (POPMUPOBAHUS NPEIMETHBIX PE3yIbTaTOB, OOIIMX
U TMpO(EeCCHOHAIBHBIX KOMIETECHIMH, MEXKNPEAMETHBIX CBs3ed C APYrUMH JHCHUIUIMHAMH
0011e00pa3oBaTeabLHOro U 00IEenPOoheCCHOHATHFHOTO IUKIIOB YYEOHOTO TUIaHa.

1.2. Heaun u muianupyemMble pe3yJibTaThl OCBOCHHS IpeAMeTa

1.2.1. Henu u 3axa4u npeamera

@opMUpPOBaHUE Yy CTYJEHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBIAIOLIEH €CTECTBEHHO-
HAy4yHOM KapTUHBI MHpa KaK OCHOBBI IPHUHSTHS PEIICHWH B JKU3HEHHBIX M IIPOU3BOJCTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOJHOM CpeEE.

3agaum npeamera:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMUYECKUX IPOLECCOB H
ABJICHUM B OKpYXKAIOIIEW cpelne, LEJIOCTHOM HAaydYHOM KapTHUHBI MHpA, B3aUMOCBA3H W
B3alIMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJISATH (OPMYJbI HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX peakUuid, OOBSICHATh HUX CMBICI, WHTEPIPETUPOBATh PE3YIbTAThI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOJIOZCHNEM MpaBUi 0€30IacHOTO OOpalIeHUs ¢ BELIeCTBAaMHU U J1a00OpaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHUS HCHOJIb30BaTh HH(OPMALMIO XUMHYECKOTO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHUSI IPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITEIbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) copMHUpOBaTh MOHUMAHHWE 3HAYMMOCTU IOCTH)KEHHH XUMHMUYECKOW HAYKM U TEXHOJOTHM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0OCBOeHHs 0011eo0pa3oBaTeabHoronpeamera B coorserctBuu ¢ ®I'OC CII1O u Ha ocnose PI'OC COO

Koa n
HAUMEHOBaHHeE
(popmupyemMbIX
KOMIIeTeHI U

l'[.nalmpyeMbIe PeE3yJbTaThbl OCBOCHUA NIPEAMETA

Oo0mue

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3a7a4
npodeccroHanbHON
JeSITeTbHOCTH
INPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyAy, OCO3HAHHE LEHHOCTH
MacTepcTBa, TPy A0I00He;

- TOTOBHOCTh K AaKTUBHOH JEATCIHbHOCTH
TEXHOJIOTHYECKOM u COIIMATIBHOM
HAINpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATD,
IJIAaHUPOBATh MW CaAMOCTOATCIIBHO BBIIIOJIHATH
TaKyI0 JAEATCIbHOCTD;

- HUHTEpeC K Ppa3JInYHbIM chepam
npodecCHOHATBLHOM 1eATEbHOCTH,
OsilaileHHe YHMBEpPCAJIBHBIMH  Y4eOHBIMH

NO3HABATEJIbHbIMH A€l CTBHSIMM:

a) 0a30BbIe JJOrHYecKHe AeHCTBHS .

- CaMOCTOSTEIbLHO dbopMynupoBaTh u
aKTyaJU3UpOBaTh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- yYCTaHaBJIMBATb CYIHGCTBCHHBIIZ IMMPpU3HAK HJIN
OCHOBaHUs JUIS CpaBHEHUS, KiIaccU(UKAIMH U
00001IeHMS;

- OOpenensiTh UEeNH JeATEIbHOCTH, 3a/1aBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,

- BBISIBJIAITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
paccMaTpruBaACMBIX ABJIICHUAX,

- BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTb,
OLCHUBATb COOTBETCTBUC PE3YJILTATOB LECIIAM,
OIICHUBATh PUCKHU MOCIEICTBUI JAESITEIbHOCTH;

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHHUC npu
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIe HCCJIE0BATEIbCKHIE el CTBUS:

IIpeamerHbie
- BIJIAJIETh CHUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpas BKJIOYACT:
OCHOBOITIOJIAraroIue OHATHUA (XUMHYECKUi 3JIEMEHT, aTom,

ANIEKTPOHHAsI 000JI0OUKa aTOMa, S-, p-, U-3JIEeKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJICKYJa, BaJCHTHOCTb, OAIEKTPOOTPHLATEIBHOCTh, CTEICHb
OKHCJICHUA, XUMHUUYCCKasA CBA3b, MOJIb, MOJISIpHasd Macca, MOHﬂpHLIﬁ
00beM, YIJIEPOAHBIA CKeleT, (yHKIMOHANbHAs TpyIIa, paaukal,
HU30MCEpHs, U30MCEPHI, TOMOJIOTHYECKHI pAaAa, TOMOJIOIru, YTrj€CBOAOPObI,
KUCIJIOPOJ- M a30TCOAEpIKAIUe COSITUHEHUS, OMOJOTMYECKH AaKTHBHBIC
BEIIeCTBa (YTICBOBI, JKUPHI, OCIKH), MOHOMEp, MOJIIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPDHBIE COCIMHEHHS, KPUCTAIIMYECKAsl PeIIeTKa,
THUIIBI XUMHYCCKHUX peaKuHﬁ (OKI/ICJII/ITGJ'H)HO-BOCCTaHOBI/ITCJH)HI)IC, 3K30-U
SHJOTEPMHUYECKHE, PEaKIUH MOHHOTO OOMEHa), pacTBOP, JIEKTPOJIHTHI,

HERJIEKTPOJIUTHI,  IEKTPOJUTHUYECKAs]  JUCCOLMALUSA,  OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTb XUMHUYECKOW  pEaKUUH, XHMHUUYECKOE
paBHOBECHE), TEOPUHM M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOCHHS

oprannyeckux BemecTB A.M.BytnepoBa, Teopus 3JIEKTPOIUTHUYECKOM
auccoumanuu, nepuonnueckuid 3akoH .M. MeHneneeBa, 3akoH
COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOIMYECKHUI S3BIK XUMHH,
(akTONMOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, IMOJIYYEHUU U
0€30MacHOM  HCIIOJIb30BAHUM  BAKHEWMIIUX  HEOPraHMYECKUX U
OpraHN4Y€CKUX BCHICCTB B 6I)ITy u HpaKTquCKOﬁ ACATCIIBHOCTHU
YEJI0BEKa;

- YMEThb BBIABJIATH XAPAKTCPHBIC MPHU3HAKKW W B3aMMOCBA3b HM3YUCHHBIX
MOHSATUN, TPUMEHATh COOTBETCTBYIOIIME TMOHATUA TIPU ONHCAHUHU
CTPOCHHUA U CBOWCTB HCOPTaHUYCCKUX M OPraHUYCCKUX BCIICCTB H HX
MpEBpAIICHNI; BBIABIATH B3aUMOCBS3b XMMHUYECKUX 3HAHUU C
IIOHATUAMHA n NpeaACTaBICHUAMU Apyrux €CTCCTBCHHOHAYYHBIX
MPEAMETOB;

- YMCTH HMCHOJIB30BATb HAMMCHOBAHHUA XWUMHWYCCKUX COG)II/IHeHI/II\/'I




- BJIAJIETh HaBBIKAMH y4eOHO-
HCCJICIOBATEILCKOM u MPOEKTHOM
JIeSTCIIBHOCTH, HaBEIKAMHU paspenieHus
npo0Jem;

- BBIABIIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBsA3HU U
aKTyaJIM3UpOBaTh 3aJavy, BBIIBHIaTh THIIOTE3Y
cec peLHeHI/ISI, HaXOIUTb apI‘YMeHTBI JUIA
JIOKA3aTeIbCTBA CBOMX YTBEPIXKJICHUMU, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS,

- aHAJIM3HPOBATh IOJYUYCHHBIC B XOJE PEIICHHS
3ada4n pe3y.HI>TaTI>I, KpI/ITI/I‘-IeCKI/I OILICHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBI/IHX;

- YMETh MEPEHOCHUTH 3HAHMS B IMO3HABATEILHYIO
U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITCITLHOCTH;
- yMETh HMHTCIPUPOBATh 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BbIABUT'ATHb HOBBEIC nuacu,
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTUKE

npeaiaraTh

MEKIYHAPOAHOTO COK3a TEOPETHUYECKOM M NPUKIAJHOW XHUMHUU U
TPUBUAIbHBIE HAa3BaHMsS BaXHEHIIMX BeLIECTB (ITHJIEH, AalEeTHIIEH,
rIUIeprH, GeHomn, GopMaIbIeTHa, YKCYCHasl KUCIIOTA, TIUINH, YrapHbIA
ra3, yrJIeKUCIbId ra3, aMMHUaK, TallleHas W3BECTb, HEralleHas H3BECTb,
MUTBEBAsE CO/a M JIPYTUX), COCTABIATH (POPMYIBI HEOPTaHUYECKHX H
OpPraHUYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEaKLHM, OOBICHITH
MX CMBICJ; HOATBEPKAATh XapAKTEPHbIE XUMUYECKUE CBOKWCTBA BEILIECTB
COOTBETCTBYIOUIMMHU  JKCIIEPUMEHTAMH U  3alUCSIMU  YPAaBHEHUU
XUMHUUYECKUX PEAKIIUI;

- YMETh YCTaHABIIUBATh NPUHAIJICKHOCTh U3YUYEHHBIX HEOPTAHUUECKUX U
OpPraHMYECKHX BEIIECTB K ONPEACICHHbIM KjaccaM W TIpynnam
COEIMHEHUH, XapaKTepu30BaTb HMX COCTAB M Ba)KHEWIHME CBOWCTBA,
ONpeNeNsiTh BHUJBI XHMHUYECKHX CBsi3eld (KOBaJieHTHas, WOHHas,
METaJIJIM4ecKasi, BOJOPOJHAs), THIMbl KPUCTAIMYECKUX PELIETOK
BEILIECTB; KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIIUH;

- chopMupoBaTh MPEACTABICHUS: O XHUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KAPTHUHBI MUPA, POJIY XMMUU B TO3HAHUU SIBJIICHUI
NpUPOIbI, B (POPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOIMMOM ANl pelIeHUs
MPaKTUYECKUX 3aJlad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 370POBBIO U IPUPOIHOMN CPELE;

- YMETh MPOBOJIUTH PACUYETHI IO XUMUUYECKUM (POpMyJiaM U YpaBHEHUSIM
XUMHUYECKUX pEeaKlIUid C HCIONb30BaHHEeM (DU3UYECKHX BEJIHYMH,
XapaKkTEPU3YIOIIMX BEHIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacCChl,
oO0bemMa (HOpPManbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
WCIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUA I NPUHATHS PEIICHUN
B KOHKPETHBIX XU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C BELIECTBAMU U UX
MPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
MHTEpPIPETALNH

B 00.1acTMIIEHHOCTH HAYYHOI'O IO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pasBUTHS HAayKd M OOIECTBEHHOM IpPaKTHKH,
OCHOBAHHOTO Ha Jaore KyJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MecCTa B

- yMeTh IUIaHUPOBaTh U BBHIMOJHATH XUMHUYECKHH HSKCIIEPUMEHT
(mpeBpallleHus OpraHMYECKHUX BEIIECTB IPU HArpeBaHWM, IOJIyYEHHE
THJIEHA M U3yYE€HHE €ro CBOICTB, KayeCTBEHHbIE peakUUu Ha
aNbJICTU/IbI, KPaxMajl, YKCYCHYIO KHCJIOTY; JeHaTypauus OelKoB Mpu
HarpeBaHuM, I[BETHbIE peaklUU OEIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, ONpeNeNIATh CPely BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH




UHPOpPMALIUU U
uH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
pohecCHOHATBLHOM
JeATEIIEHOCTH

IIOJIMKYJIbTYPHOM MUPE;

- COBEpILIEHCTBOBAHUE A3BIKOBOM u
YUTATEIbCKOM  KYyJbTYphl  Kak  CpEICTBa
B3aUMOJICHCTBUS MEXAY JIOJABMU U IO3HAHUSA

MHpa;
- OCO3HAHME LIEHHOCTH HAYYHOW NESITEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJIATH  MPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyAJIBHO U B TPYIIIIE;

OBiaseHue YHUBEPCAJIbHBIMH Y4eOHBIMM

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIQJICTh HABBIKAMH MOJIYYCHUS WH(POpPMAIUU
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYILIECTBIISATh IIOUCK, aHAJIU3, CUCTEMATU3ALUIO
U MHTEpHpeTanuio HHQOpPMAIUH Pa3IMYHBIX
BUJIOB B (DOPM IpeICTaBICHUS;

- CO3/IaBaTh TEKCTHI B Pa3IMUHBIX (hopmarax C
y4eTOM Ha3HaueHUs HHGOpPMALUA U [EIeBOU
ayIUTOPUH, BBIOMpas ONTUMAIBHYIO (opMy
MIPEICTABICHUS U BU3YaJIU3allNH;

- OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(pOpMallMK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCITOJb30BaTh CPENCTBA MH(DOPMALMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B pEeIIEHUU

KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpTraHHU3allMOHHBIX  3aJa4 (¢ CO6J'IIO,H€HI/IeM
Tpe60BaHHI>i SpTOHOMMUKH, TCXHHUKHU

0€30MacHOCTH, THTUEHBI, pecypcocOepekeHus,
OpaBOBBIX M OTHYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BJIaJIeTh HaBbIKaMH PAacIlO3HABaHMS U 3AILUTHI
uH(popMaluu, HTHPOPMAIIMOHHOM 0€30acHOCTH

Ha CyJibdaT-, KapOOHAT- U XJIOPH/I-aHHUOHBI, HA KATHOH aMMOHUSI; peIiaTh
AKCIIEpUMEHTAJIbHBIE 3a1a4yr o TeMaM "Metamiel" u "Hemeramisl") B
COOTBETCTBUH C INpaBWJIAMH TEXHUKH O€30MaCHOCTH NMpH OOpaILCHUH C
BelleCTBAMH U JIA0OpaTOPHBIM  O0OPYJOBAaHHMEM;  MPEICTaBIAThH
pe3yJabTaThl XUMHUYECKOTO JKCIIEPHUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil v (OpMyIHpPOBATh BBIBOJIBI HA OCHOBE ITHX
pE3yJIbTaTOB;

- yMETh aHAJIU3UPOBATh XUMHYECKYI0 HH(OpMalHIO, MOIy4aeMylo U3
pasHBIX HCTOUYHUKOB (CPEICTB MacCOBOW MH(pOpMalLUH, ceTb IHTEpHET U
ApyrHe);

- BJIaJ€Th OCHOBHBIMM METOJaMH HAay4yHOrO TII03HAHHS BEILECTB U
XUMHUYECKUX sABIEHUN (HaOmoaeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI [0 XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM
XMMHUYECKHX PEaKIHid C WCIONb30BaHUEM (DU3UYECKHX BEIMYMH,
XapaKTepU3yIOMINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl,
oO0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA;
WCIIOJIb30BaTh CUCTEMHbBIC XUMHUUYCCKUE 3HAHUS JUIS MPUHATHS PEIICHHMA
B KOHKPETHBIX XU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEUIECTBAMH M UX
MIPUMCHCHHEM




JIMYHOCTH

OK 04. 3ddexTuBHO
B3aMMO/ICHICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLUAIBHOU
JESTEIIBHOCTH;

Osgianenue YHHUBepCAJbHBIMHU
KOMMYHUKATHBHBIMH JAeHCTBUAMM:

0) coBMecTHasi 1eAITeJIbHOCTD.

- TIOHMMaTb W HCIIOJIB30BATh IIPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH,
OpraHU30BBIBATh W KOOPAMHUPOBATH ACUCTBUSA
10 €€ TOCTHKEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenenars podad € Y4eTOM  MHEHMH
Y4aCTHUKOB 00CyX/1aTh pE3yJIbTATHI
COBMECTHOM paboThI;

- KOOPJIMHHUPOBATH WU BBINOJHATH paboTy B
YCIOBHUSIX  PEAJIbHOI0,  BUPTYyaJIbHOIO WU
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYUIECTBJIATH IIO3UTHUBHOE CTPATErHYECKOE
IIOBEJICHUE B PA3JIMYHBIX CUTyalUsIX, POSBIATH

TBOPYECTBO u BOoOOpakeHue, OBITH
WHULUATUBHBIM
OsBJagenue YHHBepPCAJbHBIMU

PeryjisiTUBHBIMH € CTBUSIMU:

I') IPUHATHE ceOsl M IPYTUX JIIOJeii:

- TPUHUMATh MOTHBBI M apPTyYMEHTBI JAPYTUX
JIOJIeH TPU aHaNu3e Pe3yabTaTOB JAESTEILHOCTH,
- TNpPU3HABATh CBOE MPaBO M TPaBO JAPYTHUX
JI0JIEH Ha OIIMOKU,

- pa3BHUBATh CITIOCOOHOCTH TOHUMAThH MUD C
IIO3HIIMM JIPYTOro YeJI0OBEKa,;

- yMeThb IUIAHUPOBaTh U BBIIOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHus OpraHMYECKUX BEIIECTB IIPU HAarpeBaHUM, IOIY4YEHHE
TUJICHA M M3Y4YEHHE €ro CBOICTB, KauyeCTBEHHbIE peaKUUH Ha
aJIbJIETUJIbl, KpaxMaj, YKCYCHYIK KHCIIOTY; J€HaTypauus O€JIKOB Ipu
HarpeBaHUU, L[BETHbIE peaKUUM OEIKOB; MPOBOAMUTH PEAKLIMU HOHHOTO
oOMeHa, OIpeNeNATh CPeay BOIAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIHH
Ha cyJsib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI; pelaTh
SKCIIEpUMEHTaIbHbIE 337aun 1o TeMaM "Meramisl" u "Hemerannsl") B
COOTBETCTBUU C NpaBWJIAMH TEXHUKH O€30IaCHOCTU NpH OOpAILCHUU C
BEIIECTBAMH ¥ Ja0OpaTOpHBIM  OOOPYJOBAaHUEM;  MPEICTABIATH
pe3yabTaThl XMMHUYECKOrO 3KCIEpUMEHTa B (hopMe 3amucH YpaBHEHUI
COOTBETCTBYIOIIMX PEaKUUi U GOPMYIHPOBATH BBHIBOJBI HA OCHOBE ITHUX
pe3yJbTaToB




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXaroIlIen cpeibl,
pecypcocOepereHuIo,
NPUMEHSTH 3HAHUS
00 “3MEHEeHUHn
KJIUMAaTa, MPUHIIHUIIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaLUAX

B 001acTHIK010TMY€CKOr0 BOCIUTAHNSA

- c(OpMHPOBAHHOCTH 9KOJIOTUYECKOM
KyJbTYpbl, IOHUMAHHUC BJIUAHUA COLUAJIBHO-
SKOHOMHYECKUX IPOIECCOB HA  COCTOSIHHE
MPUPOJHON M COIMATBHOW CpPEIbl, OCO3HAHUE
rJ100aTbHOTO XapakTepa IKOJIOTHYECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUN B
OKPY’KaIOIIEW cpefie Ha OCHOBE 3HAHMS Lieled
YCTOMYMBOT'O pa3BUTHUS YEIOBEUYECTBA;

AKTUBHOE HEMPHUITUE JCUCTBUM, MNPUHOCSIINX
BpEJl OKPYXkKaIOIIEH Cpejie;

- YMEHHME MPOTHO3MPOBATH HEOIATONPHUATHBIE
9KOJIOTHYECKHE MMOCJICICTBHSA
MPEAIPUHUMAEMBIX JIEUCTBUM, MPEIOTBpPALIATh
HX;

- pacupeHnue OIThITa
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4EeOHO-
MCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JIeSITeIIbHOCTH;

JACATCIIBHOCTH

- chopMHupoBaTh MPEACTABICHUS: O XHUMHYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHbI MUPA, POJIM XMMHH B IIO3HAHWM SIBJICHUU
npupobl, B (OPMHPOBAHUU MBINUICHUS M KYJIbTYpbl JIUYHOCTH, €€
(GYHKIMOHAIBHOM  TIPaMOTHOCTH,  HEOOXOAMMOW  Juid  peLIeHMs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJIHOU CpEnE;

- yMeThb coOnroAarh MpaBujia 3KOJOTMYECKH  L€I1ecO00pa3HOro
HOBEJCHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEJIAX COXPAaHEHMS
CBOEr0 3J0pOBbS M OKPYKAIOIIEW IPUPOAHOM CpEIbl; YYHUTHIBATH
OIACHOCTb BO3JICHCTBUS HA JKUBBIE OPIaHU3MBI OIIPE/IEIICHHBIX BEIIECTB,
MIOHMMAasl CMBICJI IOKa3aTellsl IPEAEIbHON JOIyCTUMON KOHIIEHTpa[uu




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3ZOBATEJIBHOT'OITIPEIMETA

«XHUMUSA»

2.1. O0beM npeamMera U BUAbI yu4eOHOI padoThI

O06BeM yuebHOro npeaMera

Bcero akageMu4eckux 4acoB

O6m1ast TpyA0€MKOCTh Y4€OHOTO MpeIMeTa 72
B TOM YHCIIE
Bo B3auMoAeiCcTBUM € ITPENOAABATEIIEM 72
B TOM YHCIIC
JIEKLUHU, YPOKHU 42
MPAKTUYECKHUE 3aHATHUS 30
caMmocTosiTeNbHast paboTa 00yJaromuxcs 0
MPOMEXYTOUHas aTTectanus (quddepeHnpoBaHHbII 2

3a4éT)
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2.2. TemaTnuyecKMii IJIAH U COJEePKAHUE MPeaMeTa

Howmep
ypoka

HaumenoBaunue
pasjeina, TeMbI

Copepxanue yueOHOTo MaTepuana

KomnmnuectBo
aKaJeMHUYECKUX
4acoB BO
B3aUMOJICHUCTBUHU
c
MIpero/iaBaTesieM

B ToM umucie

J,YP

I13

CP

dopmupyemele
KOMIIETCHIINH

Paznen

1. OcHOBBI CTPOEHUSI BelleCTBA

1-2

CTpOCHI/IC aTOMOB
XUMHWYCCKUX

QJICMCHTOB U IIpHUPOJIa

XUMHUYECKOU CBA3U

CoBpemeHHast MOJIeNIb CTPOCHUS aTOMa.
CHMBOJIMYECKHUH SI3BIK XUMHU. X UMAYECKUI
AJIEMEHT. DJNEeKTPOHHAs KOHPUTypalus aToMa.
Krnaccudukanus XuMHIeCKHX 3JIEMEHTOB (S-, P-,
d-snmemenThI). BanieHTHBIE 3JIEKTPOHEI.
BanentHocTts. DnekTpoHHas mpupoaa
XUMHYECKOH CBSI3U. DIEKTPOOTPUIIATEILHOCTD.
Buapl xumudeckoit cBs3M (KOBaJICHTHAS,
HWOHHAs, METa/NIMYeCKasi, BOJIOPOIHAS) 1
croco0bl ee 00pa3oBaHusl.

2

3-4

HpaKTI/ILIeCKOC 3aHATUC

Nel.
«Pemrenune 3agauy

Pewenue 3a/1aHuI Ha HCIIOJIb30BaHUE
XUMHYECKON CHMBOJINKHA 51 Ha3BaHMI
COCIMHEHUN 1o HOMEHKJIaType
MEXIYHAPOAHOTO COK3a TEOPETUYECKOW |
MPUKIATHON XMMHUHU U TPUBUAIBHBIX Ha3BaHUU
JUIS  COCTaBJIEHUS  XMMHMUYECKUX  (popMmyl
JIBYXaTOMHBIX COETMHEHU I (oxcuaoB,
Cynp(uIOB, THAPUAOB U T.I.) MU JPYIrux
HEOPraHWYECKUX  COCAMHEHUN OTJIETbHBIX
KJIaCCOB.

[IpakTHueckue 3ajaHus Ha YCTAHOBJICHHUE CBS3U
MEX/1y CTPOCHHEM aTOMOB XMMHUYECKHUX
3JIEMEHTOB U NEPUOINIECKUM U3MEHEHUEM
CBOMCTB XUMHUYECKUX DJIEMEHTOB M UX
COEJMHEHUI B COOTBETCTBUH C TMOJIOKEHUEM
[TeproIM4eCKON CUCTEMBI.

OK 01
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5-6

[IpakTrueckoe 3aHsITHE
No2.,

«ITepuognueckuit
3akoH u Tabmuna J[.1.
Meuneneesay»

[Iepnonnueckas cucteMma XMMUYECKUX
anemeHTOB /.M. Menneneera. ®u3ndeckuii
cMmbica [Tepuoguueckoro 3akona [1.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX AJIEMEHTOB, 00pa3yeMbIX
HMMH MPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHUHU C MOJ0KEHHUEM XUMHUYECKOTO
aneMeHTa B [lepuoguyeckoii cucreme.
MupoB033peHUYECKOE U HAYUYHOE 3HAYEHUE
IIepnonnueckoro 3akona /I.1. Menneneesa.
[Iporuo3sl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.

Perenre npakTuKO-OpUEHTUPOBAHHBIX
TEOPETHUYECKUX 3aJaHUI HA XapaKTepU3aIUI0
XUMHYECKHX 3JIeMeHTOB «MeTamnnueckue /
HeMeTaJlJIMYeCcKe CBOMCTBA,
3IEKTPOOTPULATEIBHOCTh XUMUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C MX AJIEKTPOHHBIM
CTPOEHUEM H TOJOKEHUEM B MIEPUOINUECKOM
CUCTEME XUMHUYECKUX 351eMeHToB J1.1.
MenaeneeBay.

OK 01
OK 02

Pa3zgen

2. XuMH4eCKHe peaKkunu

TuIbl XUMHYECKUX
peaKkuuit

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIU C
Y4aCTUEM HECOPTaHNYCCKUX BCIICCTB.
CocTraBrieHre ypaBHEHUH peakluii COeTMHEHUS,
pasioXeHus, 3aMenIeHns, OOMEHa, B T.4.
peaxiuii TOpeHus, OKUCICHUA-BOCCTAHOBIICHHUSI.
ypaBHCHI/ISI OKHCJICHUA-BOCCTAHOBJICHHS.
Crenens okucnenus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBJICHHUE U YPAaBHUBAHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi
METOIOM DJIEKTPOHHOTO OajaHca.
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH B
MPUPOJE, TPOU3BOACTBEHHBIX MPOLECCaX U
KHU3HEJCSITSIIbHOCTH OPTraHN3MOB.

OK 01
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9-10

[IpakTrueckoe 3aHsITHE
Ne3.
«KonunyectBeHHbIE
OTHOUIICHHUSA B XUMUN

KonnuecTBeHHBIE OTHOLIEHHS B XUMUH.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl 10 ypaBHEHUSAM XUMHUYECKUX PEaKLUN.
Mounb Kak eIMHHLIA KOJINYECTBA BEILECTBA.
MousipHast Macca. 3aKOHbBI COXpaHEHHS MACChl U
SHepruu. 3aKkoH ABoraapo. MosipHbIi 00beM
ra3zoB. OTHOCHUTEIIbHAS IUIOTHOCTD I'a30B.
Pacuersl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUU C
HCIOJIb30BAHUEM MacCChl, 00beMa (HOpMaJIbHbIE
YCIIOBHsI) ra30B, KOJIMYECTBA BEILIECTBA.

11-12 | DnekTponuTHYECKas Teopust PIEKTPOTUTHYECKON AUCCOIUALIUH. OK 01
JECCOIHAIN 1 Honbl. DNeKTpOIUTHI, HEIIEKTPOJIUTHI. Peakimu OK 04
HOHHEIN 00MeH HOHHOTO 0OMeHa. CoCTaBIICHUE PEaKIIHi

MOHHOTO OOMEHA IyTEM COCTABJICHHS MX MOJTHBIX
Y COKpalICHHBIX HOHHBIX ypaBHeHUH. KuciotHo-
OCHOBHBIE peaklUy. 3aJaHusl HA COCTABJICHHE
MOHHBIX PEAKIIHM.

13-14 | Jlaboparopuas pabota | MccienoBanue THIIOB (TI0 COCTaBY M KOJUYECCTBY
Nel. UCXOHBIX M 00pa3yIOUINXCS BEIIECTB) U
«Tumel XUMHUYECKUX MPU3HAKOB XMMUYECKUX peakunil. [TpoBenenune
peaxiuii peaxiuii HFOHHOTO OOMeHa, OTpeIeNIeHre CPeIbl

BOJIHBIX PaCTBOPOB. 3a/IaHUSI HA COCTABJICHHE
MOHHBIX peaKluu.
Pasnea 3. CtpoeHue H CBOMCTBA HEOPraHUYECKUX BelleCTB
15-16 | Kiraccudukanms, [Tpeamer HEOPTraHUYeCKOU XUMUH.
HOMEHKJIaTypa U Knaccudukanus HeOpraHMYECKUX  BEIIECTB.
CTpOEHUE [Ipocteie u cnoxuble BemecTBa. (OCHOBHBIE
HEOPraHUYECKHX KJIaCcChl CIIOKHBIX BCIIICCTB (oKkcumBI,
BEIIECTB THAPOKCHJIBI, KHCIIOTHI, COJu). B3auMocsssb OK 01
HEOPraHUYeCKUX BCIICCTB. ArperarHblie OK 02

COCTOSIHUSI  BemiecTBa. Kpucramnuueckue u
amop¢Hbie BemecTBa. THUIBI KPUCTATTHYECKUX
pemeTok (aTomMHas, MOJIEKYJsipHasi, WOHHAas,
METaJIu4eckasi). 3aBUCUMOCTh  (DU3MUECKHUX
CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
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pELIETKHU. 3aBHUCUMOCTh XUMHYECKON
AKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKOMN CBS3HU
U TUINA KpUCTAIIMYECKOW pemieTku. [Ipuyamnbl
MHOT000pa3usi BEIIECTB.

17-18

[IpakTUdeckoe 3aHsTHE
Ned.

«Knaccudukanmus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BCIIIECTBY

HomeHnkitatypa HEOpraHM4eCcKuX BEIIECTB:
Ha3BaHME BELIECTBA UCXOJIS U3 UX XUMUYECKON
(hopMyJIbI HIIM COCTaBICHUE XUMUYECKON
(dbopMyIIBI HICXO/IS U3 Ha3BaHUS BEILIECTBA IO
MexayHapoaHoi (MIOITAK) unu TpuBuanbHOM
HOMEHKJIATYpE.

Pewenue PaKTUYECKUX 3a1aHUI o
KJaccu()UKauu, HOMEHKIATYPE U XUMHUYECKUM
dbopmynam HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB (yrapHBIN ra3, YIJICKUCIBINA
ra3, aMMHaK, TalleHas W3BEeCTb, HeraueHas
U3BECTb, MUTHEBASI COJA U IPYIHX): Ha3bIBaTh U
COCTaBIATh (OPMYJIBI XUMHUYECKHX BEILECTB,
OIIpEeAEIATh IPUHAJUIEKHOCTD K KJIACCy.
HcTounuku xumudeckoi nHGopMaum (CpeicTs
MaccoBoi uHdopmaruu, cetb uTepHeT 1
npyrue). [Touck nHdopmanuy no Ha3BaHUSIM,
UICHTHPUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM.

19-20

Du3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIICCTB

Mertamiel. O0uue puznyeckre 1 XuMUIeCcKne
cBoiicTBa MeTaiioB. CriocoObl MOTYUYEHHUS.
3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U
KU3HEIEATEIIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3ust MeTanmioB: BUIbl KOPPO3HHU, CIIOCOOBI
3aIIHUTHl METANIOB OT KOPPO3UHU.

Hemerannsl. O0uue ¢puznyeckre 1 XuMHUUeCcKue
CBOMCTBA HEMETAJUIOB. THUIIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIATypa COEUHEHNN HEMETAJIOB.
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B
IPUPOJIE.

21-22

DU3NKO-XUMHUYECKHE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

OK 01
OK 02
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CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

HEOPTaHMYECKUX BEIIECTB (OKCHJIOB,
TUAPOKCHUJIOB, KHCIIOT, COJIEH U Jp.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
IMPOCTBIX BEIIECCTB, BOAOPOAHBIX COGI[I/IHCHI/If/'I,
BBICIIMX OKCHJIOB U THIAPOKCH]IOB

23-24 | Ilpaktuueckoe 3anatue | CocraBieHUE YpPaBHEHUH XWMHUYECKUX PEaKIHi
Nes. c y4acTUeM IPOCTBIX u CIIOKHBIX
«DU3NKO-XUMHUECKUE | HEOPraHMYECKUX  BEIIECTB:  METAIOB U
CBOIiCTBa HEMETAJIJIOB; OKCUOB METAJIJIOB, HEMETAJIOB U
HEOPraHMYECKUX aM(QOTEpHBIX  BJEMEHTOB;,  HEOPTaHUYECKHX
BEIIIECTB)» KHCIIOT, OCHOBaHUi u aM(pOTepHBIX

THJIPOKCHUIOB; HEOPraHMYEeCKHX COJICH,
XapaKkTepU3yIOUINX UX CBONCTBA.

Perrenue npakTHKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 3a/laHUi Ha CBOMCTBA, COCTAB,
MoJTy4eHrne 1 0€30MacHOe MCIIOIb30BaHNE
BKHEHIIINX HEOPTaHUYECKUX BEIECTB B OBITY U
MPAKTUYECKOM JIeATEIIbHOCTH YEIIOBEKa.

25-26 | Jlaboparopnas pabota | Pemienue  SKCHEpUMEHTANbHBIX  33Ja4 IO OK 01
Ne2. XUMHUYECKUM CBOMCTBaM METAJIOB u OK 02
«nentudukanus HEMETaJJIOB, M0 PACMO3HABAHUIO U MOJIYYECHUIO OK 04
HEOPraHMYECKUX COEMHEHUI METaJIJIOB U HEMETAJLIOB.

BEIIIECTB WneHTudukanuss HEOpPraHMYeCKUX BEIECTB C
UCTOJNB30BAHUEM  UX  (PU3UKO-XUMHYECKHX
CBOWCTB, XapaKTepHBIX KaYECTBEHHBIX PEaKLUH.
KadectBennsie peakiuu Ha cynbdart-, KapOoHaT-
Y XJIOpUI-aHUOHBI, HA KATHOH aMMOHHUSI.
Pasnea 4. CtpoeHue H CBOHCTBA OPraHNYeCKHX BelleCTB

27-28 | Knaccudukaryms, [TosiBneHue u pa3BUTHE OPraHUYECKONH XUMHU

CTpOEHUE U Kak HaykH. [Ipenqmer opraHu4eckoil XuMHH.
HOMEHKJIATypa MecTo 1 3HaYE€HHE OPraHUYECKON XUMUU B
OPraHUYECKHUX BELIECTB | CUCTEME €CTECTBEHHBIX HaYK. OK 01

XuMmudeckoe CTPOCHUC KakKk MOPAA0K
COCAUHCHHA aTOMOB B MOJICKYJIC COIJIACHO HX
BaJIcHTHOCTH. (OCHOBHBIE ITOJOKCHHS TCOpHUHn
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XHUMHUYECKOTO CTPOEHUs OpPraHU4EeCKUX
coequHennii A.M. bytiepoBa. VYrieponHslil
CKeJIET OpPraHMYeCcKOil MOJeKysbl. 3aBUCUMOCTb
CBOMCTB BELIECTB OT XUMHYECKOI'O CTPOECHHS
MoJieKkyJ1. M3omepust 1 u30Mepsl.

[Tonsatue o pyHKUMOHATBHON rpynme. Panguka.
[TpuHIMIBI KNacCUpUKALMU OPIraHUYECKUX
COCIMHEHMM. MeXyHapogHast HOMEHKIIATypa U
IIPUHIUIIBI HOMEHKJIATYpbl OPraHUYECKUX
coenunenuil. [lonarue 06 azoTcomepkammx
COEAMHEHUSIX, OMOJIOTUYECKU aKTUBHBIX
BemiecTBax (yrieBoJax, )Kupax, Oeskax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO).

29-30 | Kimaccudukamms, Homenknarypa opraHuuecKux COeqMHEHHIMA
CTPOCHHUE H OTIENBHBIX KJIACCOB (HACBIIICHHEBIE,
HOMEHKJIaTypa HEHACBIILEHHbIC U apOMAaTUYECKHE
OpPraHUYECKUX BEUIECTB | YIIIEBOAOPO/bI, CHUPTHI, (PEHOIBI, ATbIETUIbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI U 1Ip.)
CocraBieHre TIOTHBIX U COKPAIICHHBIX
CTPYKTYPHBIX ()OPMYJI OPTraHUYECKHX BEILECTB
OTIENBHBIX KJIACCOB, HCIONB3YS MX HA3BaHUS 110
CUCTEMAaTUYECKON U TPUBUAIBHOU
HOMEHKJIaType (STHIICH, alleTHJICH, TIUIEPHH,
¢benon, popmanbaeru, yKCycHas KUCIoTa,
riiuuH). Pacuetsl npocTteiiieit hopMyibt
OpPraHUYeCKOM MOJIEKYJIbl, UCXO/IS U3
AJIEMEHTHOTO0 cocTana (B %).
31-32 | KonrponbHas pabora
Nel
33-34 | CpoiicTBa OU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX OK 01
OpPraHUYeCKUX COEIMHEHUI OT/IeNbHBIX KJ1acCOB (0COOEHHOCTH OK 02
COETMHEHU N KJIacCU(UKALUU U HOMEHKJIATYpbl BHYTpU OK 04
35-36 | CoiicTBa KJ1acca; TOMOJIOTMYECKHH psit 1 o01as
OpPraHUYeCKUX dbopmyna; nzomepusi; GU3NUECKUE CBONCTBA,
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COCTMHEHU N XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHU):

37-38 | CpoiicTBa — TpeneibHBIC  YIIEBOAOPOABl (IKaHBI H
OpraHUYECKUX nuKioankansl). ['opeHrne mMeTaHa kak OAMH W3
COEIMHEHUI OCHOBHBIX MCTOYHUKOB Teria B

MPOMBIIIUICHHOCTH u OBITY. CaoiicTBa
IIPUPOAHBIX YIJIEBOJOPOAOB, HAXOXKIECHUE B
MIPUPO/IEC U MPUMEHEHHUE alIKaHOB;

— HenpeebHbIe (AIKEHbI, AIKUHBI U
aJIKaIMeHbI) U apOMATHYECKUE yTIIEBOIOPOIbI.
l'openue anerniieHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs CBAPKU U
PE3KH METaJLJIOB.

39-40 | Ilpaktuueckoe 3ansiTHe | CBONCTBA OPraHUYECKUX COCAMHEHUN
Neb. OTJIENbHBIX KJIACCOB (TpUBHAJIbHAS U
«CBoiicTBa MeXIyHapoaHass HOMEHKJIATypa, XUMHUECKUe
OpraHUYECKUX CBOWCTBA, CIIOCOOBI MOJYYSHHS): TIPEACTHHBIC
COETUHEHUIN (aykaHBI ¥ LUKIIOAIKAHBI ), HENIPEIEIbHbBIE

(ayIKeHbl, aJIKUHBI U AIKaJUEHbI) U
apoMaTHYeCKHEe yTIEBOIOPOAbI, CIIUPTHI U
(eHobl, KapOOHOBBIE KMCIOTHI U 3(UPBL,
aNbJIETU]Ibl U KETOHBI, aMIUHBI 1 aMHUHOKUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3a/laHus Ha
COCTaBJIEHHE YPAaBHEHUH XMMUYECKHX peakiuil ¢
y4acTUEM OPraHUYECKUX BEIIECTB HA OCHOBAaHUH
UX COCTaBa U CTPOEHUS.

41-42 | JTabopatopHas padora | [lomydeHue 3THIIeHA M U3YICHHE €TI0 CBOMCTB.
Ne3. MonenupoBaHie MOJIEKYJ M XUMUYECKHX
«IpeBpamenns IIPEBpAICHUI HA IPUMEpE ITaHa, STUIICHA,
OpPraHMYECKUX BEILECTB | allETHJIEHA U JIp.

IIPU HarpeBaHUM»

43-44 | Unentudukamus buooprannueckue coenqunenns. [Ipumenenne n OK 01
OpPraHUYeCKUX Ouosiornyeckas posb yrieBoaoB. OKHcIeHue OK 02
BEIIECTB, UX 3HAUEHUE | YTJIEBOJIOB — HICTOYHUK SHEPTUU JKUBBIX OK 04

U TIPUMEHEHHUE B
OBITOBOM U

OpraHnu3MoOB. O6nactu IMPUMCHCHUA
AMHWHOKHCIIOT. HpeBpaH_[eHI/I}I OCIIKOB IUIIH B
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IIPOU3BOJICTBEHHOMN opranusMme. buonornyeckue GyHKINUN OEIKOB.
JeATEeIIbHOCTH buonornueckue ¢pyHKuuu xupoB. Poib
YyesioBeKa OpPraHUYECKOM XMMHHU B PEIIEHUH podiieM
IUIIEBOM 0€30MaCHOCTH.
45-46 | Unentudukanus Ponb oprannveckoit XuMuu B pelieHur mpooaem 2 2
OpPTraHUYeCKUX SHEPreTUIECKOi 6€30MacHOCTH, B Pa3BUTUH
BEILIECTB, X 3HAYCHUE | MEIULUHbI, CO3AaHUU HOBBIX MAaTEpUAJIOB,
U IPUMCHEHUE B HOBBIX HCTOYHHUKOB HEPTUH (AIbTEPHATUBHBIC
OBITOBOM 1 HCTOYHUKHU 3Heprun). OnacHoCTb BO3AECHCTBUS
IIPOM3BOICTBEHHOM Ha JKUBBIE OPTaHU3MBI OPIraHUYECKHUX BEIECTB
JeSITebHOCTH OTJENbHBIX KJIACCOB (YII€BOJAOPOIbI, CIUPTHI,
YenoBeKa (heHOIIBI, XJIOPOPraHuYeCKHE TPON3BOIHBIC,
aJIbJIETU/IBI U JIP.), CMBICII TIOKA3aTesl IPEIeJIbHO
JOTTyCTUMOW KOHIICHTPAIIH.
47-48 | JlaboparopHas pabdota | VaeHTuUKAMSI OpraHUIeCKUX COSTUHEHHH 2
Ned. OTJeJIbHBIX KJIACCOB (Ha IpUMEpE allbJeTH/I0B,
«Mnentudukanus Kpaxmajia, yKCyCHOW KHCIIOTbI, O€IKOB U T.I1.) C
OpPraHUYeCKUX WCTIOJIB30BAHUEM UX (PH3UKO-XHUMUYECKUX
COEJIMHEHUMN CBOMCTB M XapaKTEPHBIX KaUeCTBEHHBIX
OTJIEJIBHBIX KJIACCOBY peakuuil. Jlenatypanus O0enka npu HarpeBaHUU.
I{BeTHbIE peakiy OenkoB.Bo3HUKHOBEHME
AQHAJTMTHYECKOTO CHTHAJIA C TOYKHU 3PEHUS
XMMHUYECKHX MPOLIECCOB MPU NPOTEKAHUU
Ka4yeCTBEHHOW PeaKInH, O3BOJISIONIECH
UACHTUGUIMPOBATH NPEATIOKEHHbIE
OpTraHUYeCKHE BEIIECTBA.
49-50 | KonTponbHas paboTa 2
Ne2
Pa3zpnen S. Kunernueckue M TepMOJAMHAMHYECKHE 3AaKOHOMEPHOCTH NIPOTEKAHUSA XMMHYECKUX peaKIuii
51-52 | Ckopoctb xumuyeckux | CKOpOCTb  peaklMu, €€ 3aBUCUMOCTb  OT 2 2

peakuuii. XUMHUYECKOE
paBHOBecHE

Pa3IMyYHbBIX (AKTOPOB: MPUPOJIBI PEArHpyIOLINX

BEILIECTB, KOHIICHTPALUH pearupyromux
BEILIECTB, TEMIIEpaTypbl " IJI0IIA N
PEaKIMOHHOU IIOBEPXHOCTH. Tenunossle

3b(EeKThl XUMHUYECKHX peaknuil. JK30- W

OK 01
OK 02
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SHJAOTEPMUUYECKUE, PEAKIINH.

OOpatumMocTh peakuii. XUMHYECKOEe
PaBHOBECHE U €r0 CMEIICHHE M0J] ACHCTBUEM
pa3nuyHbIX (PaKTOPOB (KOHLIEHTPAIUS pEarcHTOB
WJIY IPOAYKTOB PEAKLMH, JABJICHHE,
TEMIEpaTypa) s CO31aHUsl ONTUMAIbHBIX
YCJIOBHUH NPOTEKAHUS XUMHUECKUX ITPOIIECCOB.
[Tpunnun Jlelllarense.

53-54 | CkopocTh XuMHUYECKHX | PereHue mpakTUKO-OPHUEHTHPOBAHHBIX 3aaHUI
peaknuii. XUMHUYEeCKOe | Ha aHajau3 (aKTOPOB, BIMSIOMIUX HA U3MEHEHHE
paBHOBecHE CKOPOCTH XUMHUYECKOW pEaKIHH, B T.4. C

MO3ULMI  SKOJOTMYECKH  IIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM NIEATEIHHOCTH B
[EeNIsAX  COXPaHEHUSI CBOErO  370POBbS U
OKpY>Karollel NpUPOIHON CpEBL.
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
Ha npuMeHeHue npuniuna Jle-llatense ans
HAXOKJCHHUS HAIPABJICHUSI CMEUICHHUS
paBHOBECHS] XUMUYECKOW PEAKINH U aHAIN3
(hakTOPOB, BIMSAIONINX HA CMEIIICHUE
XMMHUYECKOTO paBHOBECHSI.

55-56 | CkopocTh XMMHYEeCKHX | PemreHne mpakTHKO-OPHEHTUPOBAHHBIX 3aaHUi

peakuuid. XUMUYECKOE
paBHOBECHE

Ha aHanu3 (aKTOPOB, BIMSIONIMX HA U3MEHEHHUE
CKOPOCTH XHMMHYECKOW peakuuu, B T.4. C
MO3UIMHA  JKOJOTMYECKH  IeJIeco00pa3Horo
MOBE/ICHUS B OBITY U TPYJIOBOM NEATEIHHOCTH B
LENsAX  COXPAaHEHUs CBOEro  3J0pOBbs U
OKpY>Karolle NPUPOTHON CPEbI.

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUN
Ha mpuMmeHenue npuniuna Jle-1latense mms
HAaxO0’KJICHUS HANPABJICHUS CMELEHUS
PAaBHOBECHSI XUMHUYECKOW PEaKIINKU 1 AaHAJIN3
(hakTOpOB, BIHSIONINX HA CMEIICHHE
XUMHYCCKOT'O PaBHOBECH .

Pasnea 6. PacTtBopsl
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57-58

[TonsiTe 0 pacTBOpax

PactBopenune kak pu3NKO-XUMUYECKUN TTPOLIECC.
PactBopbl. CriocOOBI MPUTOTOBJICHUS PACTBOPOB.
PactBoprumocTs. MaccoBast 10J1s1 paCTBOPEHHOTO
BemectBa. CMBICH — TMOKazareiass  MpeAesIbHO
JOIYCTUMOMN KOHIEHTpAlUU u ero
WCIIONB30BAaHUE B  OIIEHKE  OJKOJOTUYECKOU
0€30IaCHOCTH.

OK 01
OK 02
OK 07

59-60

[TonsTHE 0 pacTBOpax

IIpaBuna  SKOJOrMYECKHM  LEJIECOOOpPa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH JAEATEIBHOCTU B
LEIAX  COXPAaHEHHUs  CBOEr0  3J0pOBbI U
OKpYyXarolled IPUPOJHON CpEenbl; OMACHOCTh
BO3JICUCTBUSA Ha JKUBBIE OpraHU3MBbI
OIIPECIICHHBIX BEILECTB.

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJJaHUi Ha PacTBOPSI,
UCTIOJIb3yeMbIe B OBITOBOW U MPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKA.

61-62

JlaGopaTtopHnast pabota
Nos.

«IIpuroroBienue
pacTBOPOB»

[Ipurorosnenue pacTBOpOB 3alaHHOU
(maccoBoil, %) KOHIEHTpaluu (C TMPAKTUKO-
OPHEHTHPOBAHHBIMH BOIIPOCAMH) U OTIPEJICIICHUE
Cpeabl BOJHBIX PACTBOPOB.

Pemrenue 3a/1a4 Ha MPUTOTOBJICHUE PACTBOPOB.

OK 01
OK 02
OK 04

Pa3zgen

7. Xumus B ObITY H IPOM3BO/ICTBEHHOMH 1eATEJbHOCTH YeJ0BeKa

63-64

Xumus B ObITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
yeJioBeKa

Hoseimme nocTuxeHns: XUMUYECKOW HAyKU U
XUMHYECKOH TeXHONOTUH. Poib XuMuu B
o0ecreYeHnn YKOJIOTMUECKON, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIHUITUHBI.
[IpaBuna noucka u aHanM3a XUMUYECKOMN
nH(pOpMaIIUU U3 Pa3IMYHBIX HCTOYHUKOB
(Hay4Hast 1 yueOHO-HAy4YHAas JIUTEpaTypa,
CpeICcTBa MaccoBOi HH(POpPMAINH, CETh
WuTepHer).

65-66

XuMus B ObITY U
IIPOU3BOJCTBEHHON

JCATCIIBHOCTH

Hogelimme 1ocTHXEeHNUS] XUMHUYECKOW HAYKH U
XUMUYECKON TEXHOJIOTUU. Porb XumMuu B
o0ecneueHnr IKOJIOTHYECKOM, SHEPreTHUECKON 1

OK 01
OK 02
OK 04
OK 07
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yelioBeKa MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIULIUHBI.
[IpaBuiia noucka 1 aHanM3a XUMUYECKOU
nH(OPMAaILIUY U3 PA3TUYHBIX HICTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTeparypa,
CpeICcTBa MaccoBOi HH(POpPMAIINH, CETh
WHTepHer).

67-68 | [Ipaktuueckoe 3anstue | [louck uw aHamM3 KEHWCOB O MPUMEHCHHUH
Ne7. XUMUYECKUX BEIIECTB U TEXHOJIOTMU C y4eTOM
«Xumus B ObITY U Oynyueil npodeccuoHanbHOU JESTENbHOCTH I10
IIPOU3BOJICTBEHHON TEMaM: BaKHEHILIME CTPOUTEIbHBIE MaTEpUalbl,
JESITEIbHOCTH KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKIIO,
YEJIOBEKa» KepaMHuKa, MaTepuayibl Uil 3JIEKTPOHUKH,

HaHOMAaTepHallbl, TEKCTUIIbHBIC BOJIOKHA,
HUCTOYHUKH SHEPTuH, OpraHUYEeCKHe u
MUHEpalibHble  YJIOOpeHHs,  JIeKapCTBEHHBIC
BEIECTBA, OBLITOBAS XUMUS.
3amuTa:lIpencraBnenue pe3yabTaToOB peIICHUs
KelicoB B (hopMe MUHU-JIOKJIAJIA C IPE3CHTAINEH.

69-70 | [Ipaktuueckoe 3anstue | [louck W aHanmM3 KEHCOB O MPUMEHCHHUH
Ne8. XUMHUYECKHX BEIIECTB U TEXHOJOTHMU C y4E€TOM
«Xumus B ObITY U Oynymieil mpodeccHoHanbHOU JESTENbHOCTH IO
IIPOU3BOJICTBEHHON TeMaM: Ba)KHEHIIME CTPOMUTEIbHBIE MaTepHalbl,
JEeSITEIbHOCTH KOHCTPYKIIMOHHBIE MaTepHalbl, KPackKH, CTEKIIO,
YeJI0BEKa» KepaMuKa, MaTepuayibl Il 3JIEKTPOHUKH,

HaHOMAaTepHalbl, TEeKCTUIILHBIC BOJIOKHA,
HMCTOYHUKH JHEPTHH, OpraHUYECKUE U
MUHEpalbHble  YIOOpeHHs,  JIeKapCTBEHHBIC
BEIIECTBA, OLITOBAST XUMHUSI.
3amura:[IpencraBienue pe3yabTaTOB PEIICHUS
KeicoB B hopMe MHHH-IOKJIA]IA C TIPE3EHTAIEH.
71-72 | {uddepeHuinpoBaHHbII 3a4ET
JI — nexnus [13 — mpakTH4eckoe 3aHsATHE
Vp — ypok CP — camocrosiTenpHast paboTa
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecredeHn o
Jns peanuzauuy MOporpamMmbl JAUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE CHelHalbHbIe
MOMEIICHUS: yIeOHbIN KAOMHET XUMHUH
- O0opynoBaHue y4ueOHOro kadmHera (HarJsiAHble MOCOOUA):
M0CaI0YHbBIC MECTA [0 KOJIMYECTBY 00YYAIOMIUXCS (CTOJIBI, CTYJIbSA)
- pabodee MecTO mpenoaaBaTestsi (CTOM, CTYJ)
— KOMIIBIOTEP C MPOTPaMMHBIM 00€CIIeYCHHEM IS MPEToaBaTelis (CUCTEMHBIN OJIOK,
MOHHTOP, KJIaBUATypa, MbIIIIb)
— TIPUHTED
- DJKpaH
- MYJbTUMEIUANIPOCKTODP;
- KJIacCHas JI0CKa
OO6opynoBanne yuyeOHOro kadOuHera (HArjsiiHble MOcoOUsi): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CIOKHBIX BEIIECTB
W/WIM KOJUICKIIMH TOJMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ U MHUHEpalloB, TaOnuia MeHzeneena,

yueOHble (pUIbMBI, TU(POBBIE 00pa30BaTEIbHBIC PECYPCHI.

Crenn mo texHuku OezomacHoctd — lmr. 2.Jlepmogmueckas tabmuua J[.J. Menneneea —21mrT.
3.CreHn BIMsAHHME AMOKCHIA CEPBI, CEPHOIO aHruyapuaa Ha denoseka-lmrT, 4.CTeHA OCHOBHBIE
LEHTPbI MPOUCXOXKJIEHUS KyIbTypHbIX pacTeHuii- lmr. 5.Crenn sxocucteMsl -1 6.CTeH 61oLeHo3
npecHoro Bojoéma- lmt, 7.CteHna JiekapcTBeHHbIE pacTeHusi- lmrt., 8.CTEeHJ >KU3HEHHBIM UK
pactenuii-lmr, 9.CrennbuonorusisrBoeinpodeccuu-lmr. 9.Crenn psan  HanpspkeHui- 1.,
10.Crenn pactBopumocts cosield - lmr. 11.IIoprpersryuénsix-40mr. 12...Becbl yueHndeckue- SiT.
13 .IllratuBel yuenuueckue -25mr. 14.Jlepxkartenu mna npoobupok- 16mr.15.1Ipo6upka- 150mT.
16.CrimproBka -34mr 17.XuMudeckue peakTHBBl B accOpTUMeEHTe. 18.Xumuueckas mocyjga B
accoptumente-10kommt. 19..Ilutka- 1mt. 20.MaaukaTopsl xumuueckue- 23 mr.,21.IToacraBku ais
npooupok -45mrt. 22. Jlnakatel misa opranuyeckoi xumuu -10 xommiektoB, 23.IlmakaTel s
Heopranuyeckoil xumuu- 10 kommiaektoB. 24.MynbTUMeUITHAsT YyCTAaHOBKA C KOMITBIOTEPOM.
Ob6opynoBanue J1abOpaTOpuu U paboOUYMX MECT JIaDOpPaTOPUHU: MEH3YPKH, NMUIMETKU- KaIleJbHUIb,
TEPMOMETPBI, MUKPOCKOII, IpeIMETHbIE CTeKIa, (PUIbTpOBalbHAs OyMara, CTEKJISIHHbIE POOUPKH,
pE3MHOBbIE NMPOOKU, HAOOp PEaKTHBOB, CTEKISIHHbIE MaJOYKH, MITATHBBI Ul MPOOUPOK; MEPHBIE
LWIMHJPBI, BOPOHKH CTEKJISIHHBIE, CTYIKH C MECTUKOM, (appopoBbl€ YaIIKH, MUHLETHI, (QUILTPHI
OyMakHbIe, BaTa, MapJiisi, JIEKTPOIUINTKH, JJaOOpaTOpHbIE IITATUBBI, TPUOODP AJs MOTYUYEHUS ra3oB
(w1 mpoOMpKa ¢ Ta300TBOJHOM TPYOKOW), Mepikarenu il MPOOUPOK, CKISTHKH [JISi XPaHCHHS
pPEaKkTUBOB, pa3JaTouHble JOTKU; Xxumudeckue crakanbl (50, 100 u 200 mun);mimarenyu; TUHIETHI;
TUTENIbHbIE LIUMIIBI; CEKyHI0MEPHI (TaliMepbl), MepHbIe Tpodupku (Ha 10-20 Mi1) U MepHbBIE KOJIObI
(25, 50, 100 u 200 mu), BoasiHast OaHs (WM TEPMOCTAT), CTEKISHHBIC MATOYKH; KOHHYECKHUE KOJIOBI
st tTutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU AJsi ompeneneHus pH u crangapTHas
UH/IMKAaTOpHAsl IIKajla; YHUBEpCalbHBIA MHAUKATOp; nuneTku Ha 1, 10, 50 mu (wnm go3atopsl Ha 1, 5
u 10 mu), OropeTku [Uisi TUTPOBAaHUS, J1aOOpaTOpHBIE W/MUIM aHATUTHYecKue Becbl, pH-MeTpsl,
CYUIMJIBHBIN 1IKad, U JIp. 1abopaTopHOE 000PYI0BAHUE.
3.2. UndopmanuonHoe odecrieyeHne peaau3almu NporpaMmbl

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHBIM (oHA 00pa3oBaTeNbHON OpraHu3aluu
JOJKEH HMMETh TeuYaTHble W/WIM 3JIEKTPOHHBbIE 00pa3oBaTeibHble M MH(YOPMAIMOHHBIE PECYPCHI,
PEKOMEHOBaHHbBIE I UCIIOJIb30BaHUS B 00pa30BaTEILHOM IpOLIECCe, HE CTapIle S5 JeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMenyemble nieyaTHbIC W3JAHKS TIO0 peanu3aiuy o011eo0pa3oBaTebHON AUCIUTUINHBI
IPECTAaBICHbI B METOJMYECKUX PEKOMEHIAIUAX M0 OPraHn3alui 00ydeHusl.

23



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

KOHTpOJ'IB N OLCHKAa pE3yJIbTaTOB 06y‘leHI/I${ OCYHICCTBIIACTCA IMPCIIOAaBaTCIICM B ITPOLICCCE

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromuMuUCsT WHIMBHIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHMNA. Pe3ynbprarel 00yueHHS

OMpCACIIAOT, YTO 06}"—13,}01]_[1/16051 AOJDKHBI 3HATh, IMOHUMATh U ACMOHCTPHUPOBATH IIO 3aBCPIICHHUU

N3YYCHUSA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOUM IHCIUIUIMHBI
UCIIONIb3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTABISIONIas COOONH KOMIUIEKC Y4YeOHBIX

MEpPONPUITHIA, COTIACOBAHHBIX C pe3yJbTaTaMHu 00yueHHUs U cPopmynupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnsbie pe3yabtathl o auctuiuiuae) 1 @I'OC CIIO.

Tunbl OlleHOYHBIX

MIOJIOKEHUEM B
MEePUOINYECKOIN cCucTeMe
XUMHUYECKHUX DIIEMEHTOB

Ne OK Monyas/Paznen/Tema Pe3yabTar 00yueHus .
MepOonpuATHH
| | OcHOBHOE coep:kaHue
1 Pa3nea 1. OcHoBbI @opmymposats
0a3o0Bble MOHATHS U
CTPOEHHUS BellecTBA
3aKOHbI XMMUH
1.1 | OK 01 CrpoeHue aToMOB Cocransate xumuueckue |1. Tect «CtpoeHne aToMOB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIbl COSMHEHHUN B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMUYECKOU CBSIZH.
CBS3U CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKHUX DJIEMEHTOB, |XUMHUYECKHX (HOopMyIT
WCXOJIS U3 BaJICHTHOCTH U |IBYXaTOMHBIX COETUHEHUM
AJIEKTPOOTPUIIATEIHLHOCTH |(OKCUIOB, CYIb()HI0B, THAPUIOB
U T.IL).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYyHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIsI
COCTaBJICHUS] XUMHUYIECKUX
(hopmyI AByXaTOMHBIX
COeTMHEHUH (OKCHUJIOB,
Cynb(hUIO0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepmoguueckuii 3aKoH u|XapakTepru30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmauma J{.U. XHUMHYECKHE DJIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U

CPOJICTBO K JIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C MX 3JIEKTPOHHBIM
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OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

.. MenneneeBa

CTPOCHUEM U TOJI0KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX djiemMeHToB J[. 1.
Menneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTaQHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
H3MCHCHHEM CBOMCTB XHUMHYECKUX
DJICMCHTOB U UX COCIMHCHUI B
COOTBETCTBUM C MOJIOKEHHUEM
Ilepuonuueckoi cucreme.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMUYECKUX
9JeMEHTOB: «MeTauueckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOEHUEM H TMOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa

Pa3gen 2. XuMunueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KontpoabsHnas pa6ora
«CTpoeHnue BenecTsa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIleHN,
OKHCITUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3agaun Ha cocTaBlieHUE
YpPaBHEHUU pEaKIUM:

— COCIMHEHMS, 3aMeIICHUS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCTOJIb30BAHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra30B 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce W 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peakLyy BELIECTB; PACUETHI
Macchl (00bEMa, KoMYecTBa
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OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

THunel oeHOYHBIX
MepOonpUATHH

BELIECTBA) IPOJYKTOB peaKiuy,
€CIIM OJTHO U3 BEIIECTB UMEET
puMecu

2.2

DIIEKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

CocraBnaTh ypaBHEHHUS
XUMHYECKHX PEaKIIHH
HOHHOI'0 0OMeHa ¢
y4acTUEM
HEOPraHMYECKUX BCIECTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ y4aCTHEM KHUCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turib
XUMHUYECKUX peakiui'”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BellecTB

HccaenoBarb cTpoeHue U

CBOMCTBa
HEOPraHU4YeCKHX
BelleCTB

KontpoabHnas pa6ora
«CBoiicTBa HEOPTraHMYECKUX
BelIeCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccupunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJISl U3 UX
XUMHYECKON (GOpMYIIbI UITN
COCTaBJIEHUE XMMHYECKON
(hopMyIIBI ICXO/IS M3 HA3BAHUS
BEIIECTBA 10 MEKIYHAPOTHON
WJIY TPUBUAIBHOU
HOMEHKJIATYPE».

2. 3ajaum Ha pacyeT MacCOBOM
JIOJU (MAaCChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJieKyJie (CMecH).

3. lIpakTuyeckue 3aaaHus 1Mo
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
oTpeJieIeHue XUMHYECKON
aKTUBHOCTH BELIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
CBSI3U M THTIA KPUCTAJUTMIECKOM
pemeTKn

3.2

OK 01
OK 02

dusuko-xuMuyecKue
CBOMCTBA
HEOPTaHUYECKHUX

VYcTaHaBiIuBaTh
3aBUCUMOCTH (hPU3HKO-
XUMHUYECKUX CBOMCTB

1. Tect «OcobennOCTH
XHMHYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Paznen/Tema | Pe3yabtar o0y4yeHus .
MeponpusATHI
BELIECTB HEOPraHUYECKUX BEIIECTB |TUJIPOKCHIIOB U COJIEH».

OT CTPOCHUSI aTOMOB U 2. 3agaHus Ha COCTaBJICHUE

MOJIEKYJI, a TAK)KE THIAa  |yPaBHEHUI XMMHUYECKHX peaKkLui

KPUCTAJUINYECKON C Y4aCTHEM IIPOCTHIX U CIOKHBIX

peLeTKu HEOPraHMYEeCKUX BEIECTB:
OKCHJIOB METAJIOB, HEMETAJIIIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIeH, XapaKTEepU3YIOIUX UX
CBOWCTBA U CIIOCOOBI MOJTYYECHHUS.
3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U MOJyYCHHE
HEOPraHUYECKUX BEILECTB

3.3 |OKO0l |Unentudukamus Hccnenosath 1. [IpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 |HeopraHm4ecKux Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 |BemecTB HEOPraHMYECKUX BEIIECTB |XMMUYECKUX pEaKLUi C ydacTueM

HEOPraHUYECKUX BEILECTB,
UCTIONIBb3YEMBIX JUIS UX
UACHTU(DUKAIIH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPraHUYECKUX BEILECTB”

4 Pa3nea 4. Ctpoenune u |HccaenoBars crpoenne u | Konrponbnas padora
cBOiicTBA cBoiicTBa oprannveckux |«CTpoeHue u cBoiicTBa
OpPraHu4ecKux BellecTB OpPraHu4YecKHX BelecTB)
BellecTB

4.1 | OK 01 Knaccudukanus, Knaccudumuponats 1. 3amanus Ha cocTaBlIeHUE
CTpOEHHE U OpraHMYecKHe BEIIECTBA B |HA3BaHUIN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHUI IO TPUBUAILHOW WU

OpTraHU4YCCKUX BCIICCTB

CTPOCHUEM

MEXKIYyHAPOAHOU
CHUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3agaHus Ha COCTaBJIEHUE
MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHUYECKUX BEIIECTB
OTJIETTbHBIX KJIACCOB.

3. 3aauu Ha ONpeEeIeHUE
npocreiiei Gopmyibl
OpPraHUYECKON MOJIEKYJIbI, HCXOMS
13 3JIEMEHTHOrO cocTana (B %)
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THunel oeHOYHBIX

Ne OK Mopnyas/Paznen/Tema | Pe3yabtar o0y4yeHus .
MeponpusiTHH
4.2 [ OKO0l |CgoiicTBa OpranMyecKkux |Y cTaHaBIMBATh 1. 3ajaHus Ha cocTaBJIEHUE
OK 02 |coenuHeHui 3aBHCUMOCTH (PH3UKO- YpaBHEHUI XUMUUYECKUX peaKLnii
OK 04 XUMHYECKUX CBOMCTB C Y4aCTHEM OPraHUYECKUX
OpPraHUYECKUX BELIECTB OT (BELIECTB HA OCHOBAHUM UX
CTPOEHUS MOJIEKYI COCTaBa U CTPOEHHUS.
2. 3amaHus Ha COCTaBJICHHE
YPaBHEHUN XMMHUUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOLIUX XUMHUECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peakUui U
IeHETUYECKOM CBA3U
OpPraHUYECKUX BELIECTB PA3HbBIX
KJIACCOB.
3. PacueTHble 3a1auu 1o
YPaBHEHMSIM PEaKLU C yuacTHEM
OpPraHMYECKUX BEILECTB.
4. Jlaboparopnas pabota
“IIpeBpaleHuss OpraHu4eCKux
BELIECTB [IPU HarpeBaHUU"
4.3 [ OKO0l |Unentudukamus HccnenoBats 1.IIpakTUKO-OpHUEHTUPOBAHHbBIE
OK 02 |opraHM4ecKuX BELIECTB, |KAUECTBEHHBIE PEAKLIUN  (3alaHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHME U OpraHUYEeCKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IpUMEHEHHE B ObITOBON |COE€AMHEHUH OT/IENbHBIX |OpraHWYEeCKHX BEIECTB, B T.U.
Y TIPOM3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JEATEIIBHOCTH YEJIOBEKA UICHTU(UKAIMY B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentruduxaruist opraHn4ecKux
COEIMHEHUN OTIEIbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJIUSIHHE PA3JHYHBIX
TepMoAMHAMHYecKHe |(paKTOpOB Ha
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHYECKHX peaKuuu
5 | OKO01 |Ckopoctb xuMu4eckux |XapakTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMMHYECKOE |BJIMSHHUE KOHLEHTPALMH |TEOPETUYECKHE 3a/laHUs HA aHATIN3

paBHOBecHe

pearupyrommx BeMeCTB U
TeMIEepaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIui
XapakTepu3oBaTh
BIIMSHUC H3MCHCHUS
KOHIICHTPALIUU BEILIECTB,

(hakTOpOB, BIMSIOMINX HA
M3MEHEHNE CKOPOCTH XUMUYECKON
peakuuu. IIpakTuko-
OpPUEHTUPOBAaHHBIC 3aJaHUS Ha
IIpUMEHEHHe NpuHIumna Jle-
[IaTenbe aJ1s1 HAX0XKACHUA
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THunel oeHOYHBIX

Ne OK Mopnyas/Paznen/Tema | Pe3yabtar o0y4yeHus .
MeponpusTHH
peaKIu Cpe/ibl U HaIpaBJIEHUs CMEIECHUS
TEeMIIepaTypbl Ha pPaBHOBECHS] XUMHUYECKOU peaKInu
CMeEIlleHUEe XUMUYECKOTO | aHaiu3 (aKTOPOB, BIUSIOIINUX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HcciaenoBartn

Paszen 6. PacTsopsr HCTHHHBIEPACTBOPHI €
3aJaHHBIMH
XapaKTepUCTUKAMM
6.1 | OKO01 ITonsaTune o pacrBopax  [Pazinuars UCTUHHBIE 1. 3agaun Ha TPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IIpakTHKO-OpUEHTUPOBAHHBIC
pacyeTHbIC 3a/1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBOM U
MPOU3BOJCTBEHHON AESITETbHOCTH
YeloBeKa
6.2 | OKO01 |HUccnenoBanue cBoiictB |MccnenoBath Gu3NKO- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHUYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HWCTUHHBIX PaCTBOPOB

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHNe MPUKJIATHOTO MOIYJIs1)

7 Pa3pean 7. OuenuBath mocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHON
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOMI AesiTeJIbHOCTH)

JAesITeJIbHOCTH AesiTeIbHOCTH Ye10BeKa

Ye10BeKa ¢ MO3ULMH
JKOJIOTHYECKOMI
0e3omacHocTH

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
IIPOU3BOJCTBEHHOMN
NEeSITEIbHOCTH YEJIOBEKA

OneHnBaThL NOCIEACTBUS
OLITOBOH U
MPOU3BOJACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEKa C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oymymieit
npodecCuoHaATBHON
NESITEIbHOCTH)

Bo3MoHBIE TEMBI KEHCOB:

1. Ilorennenue kiuMara u
BBICBOOOKICHHE T'a30BbIX
TH/IPaTOB CO JIHA OKEaHa.

2. Bynynme matepuaisl 11 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble MaTepuansl 1iist
COJTHEUHBIX Oatapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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