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1. HACHOPT MPOI'PAMMBbI YYEBHOM JUCHHUITINHBI
XUMHUA

1.1. O6saacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma yueOHOW MAMCHMIUIMHBI «XHUMHSD» SIBISIETCS YacTbhiO
IpOrpaMMbl MOATOTOBKM CIELMUAINCTOB CcpeAHero 3BeHa creuuanbHocTedl CIIO
conuaabHO-3KoHOMIYeckoro nmpodmis (38.02.08 Toproroe aeno).

Pabouas nmporpamma y4yeOHON AMCIUIUIMHBI MOXET OBITh HMCIOJIb30BAHA IS
MOBBIIICHHSI KBATH(PHUKAIIIHN U TPO(HEeCCHOHATBHOM MOATOTOBKH

1.2. MecTo y4yeOHO# JMCUHUILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIlel[Ua-
JIMCTOB CPeIHero 3BeHa:

HucrumirHa «XuMUsS» BXOAUT B IIUKI 00IIe00pa30BaTEIbHBIX TUCIUTLINH U
OTHOCHUTCS K 0230BBIM JAUCIUTIIIMHAM.
1.3. Heau 1 3agaun y4eOHOM JUCUUILIMHBI — TPEOOBAHUA K Pe3y/JbTAaTaM OCBOe-
HUSA y4eOHOM AUCHUILTHHBI:
1.3.1. Ileab 00me00pazoBaTeILHOM AW CIATIIHHBI

Henp auctuminabl « XuMUs»: c¢hOPMHUPOBATh Y CTYJICHTOB MPEJCTABICHUS O
XUMHUYECKON COCTABJISIIONIEH €CTEeCTBEHHOHAYYHOU KapTUHBI MUpPA KaK OCHOBBI MPHU-
HSATUS PEIICHUN B JKU3HEHHBIX W MPOU3BOJCTBEHHBIX CUTYaIlUSIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJIHOM CpETE.

1.3.2. Ilnmanupyemble  pe3yJbTaTbl  OCBOeHHMS  001Ie00pa3oBaTe/bHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco6o¢ 3HaueHHEe JUCHUIUIMHA UMeeT npu popmupoBanuu u paButun OK u
I1K cnenuansroctn 38.02.08 Toproroe nemno



Kox ¥ HauMeHOBaHHe
GopMupyembIx
KOMIIeTeHIIMH

I[Inanupyembie pe3y/bTaThl 0CBOCHHUS THCIUILIUHBI

O6uwue!l

JucuuIIMHAPHbIE (MPeAMeTHbIE)?

OK 01. Beibupatb
CHIOCOOBI perIeHUs 3a1aq
npodeccuoHaIbHON
AESATSIBHOCTH
MPUMEHUTEIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

B yacTtu Tpy10BOro BocnIMTAHMS:

- TOTOBHOCTh K TpyAY, OCO3HAaHHME IEHHOCTH MacTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTHBHOW JEATEILHOCTH TEXHOJIOTUYECKOU U
COIMANBHON HaIpPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH,
TUTAHUPOBATh M CAMOCTOSITENILHO BBITIOIHATD TaKylO JCSTEIb-
HOCTb;

- WHTEpeC K pa3iuyHbiM cepam mnpodeccrnoHambHOU mAes-
TeJIHHOCTH,

OBiajgeHue yHMBePCAJbHBIMH Y4eOHBIMH TO3HABATE/Ib-
HBIMH JAeHCTBUSIMH:

a) 0a30BbIE JOTHYECKHE NeiCTBUA.

- CaMOCTOSTEJIBHO (POPMYJIUPOBATh M AKTYAITM3UPOBATH MPO-
OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHUS
JUTSL CPaBHEHMSI, KJTACCU(PUKAITUN 1 00001IIeHNS;

- ONpENeNATh IENN ACSITEIHHOCTH, 3a/1aBaTh TapaMeTphl H
KPUTEPUH UX JOCTHKECHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B paccMaTpu-
BAaEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBET-
CTBUE pE3yJbTAaTOB LEJSM, OLIEHUBATh PUCKU TMOCIEICTBUI
JeSTeNIbHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBIIIJICHUE NMPU PEIIECHUH KU3HEH-
HBIX IpoOIEM

0) 0a30BbI€ HCCEN0BATEIbCKIE JeHCTBUA:

- BJIAJICTh CUCTEMOW XMMMYECKUX 3HAHWH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOUINE TOHATUS (XMMHYECKUH JJIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHbBIE OpOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIpHBIA 00bEM, yIJIepOAHBIH
cKeneT, (yHKUMOHANbHas TIpyNNa, paaukaig, H30Mepus,
U30MEpbl, TOMOJOIMYECKUH psiji, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCJIOPOJ- U a30TCOAEp)Kalle COEAMHEHMs, OUOJOrHYECKU
aKTUBHBIE BelecTBa (YIJIEBOABI, JKUPBI, OENKH), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHMSI, KPUCTAJUIMYECKAss PpEeLIeTKa, TUIbl XUMHUYECKUX

peakuuit (OKMCIUTENHHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SH/IOTEPMUYECKUE, PpEaKUMd HOHHOTO oOOMeHa), pacTBOp,
JJEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JUCCOLMAIMS,  OKUCIUTENIb,  BOCCTAHOBHUTENb,  CKOPOCTh

XMMHUYECKON peaKlnu, XUMHYECKOE DPaBHOBECHE), TEOPUH U
3aKOHBI (TCOpI/ISI XUMHUYCCKOI'O CTPOCHUSA OPraHnICCKUX BCUICCTB
A.M. byrnepoBa, Teopusi 3NEKTPOJIUTHUECKON AMCCOLIMALINU,
nepuoanueckuii 3akon J.M. MeHpneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHUH S3BIK XHUMHH,
(hakTONMOTHUECKHE CBEJICHUSI O CBOMCTBAxX, COCTAaBE, MOJYYCHUH
1 0e30MacHOM HCIIOJIb30BAaHUN BAKHEHIIMX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JESITEIbHOCTH
YEJIOBEKa;

- YMCTb BBIABJIATH XAPAKTCPHLIC TMPU3HAKKW W B3aMMOCBA3b

! YKa3bIBatOTCA IMYHOCTHbIE U MeTanpegMeTHble pesynbTaTbl 3 PFOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronsHol popme, popmmpyemble obLLeobpasoBaTebHOM

ANCUUNANHOMN

2[lncumnanHapHble (NpeaMeTHble) pe3yabTaThbl YKa3blBaloTCA B COOTBETCTBMM C UX NOJHbIM nepeyHem o PrOC COO ot 17.05.2012r. Ne 413 (8 nocnenHei pegakumm ot 12.08.2022)
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- BJIaJIETh HaBbIKAMU y4eOHO-UCCIIEAOBATEIbCKOW U MPOEKT-
HOM JIeSTENIbHOCTH, HABBIKAMH pa3peleHus mpooiem;

- BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UPO-
BaTh 3ajla4y, BBIJIBUTaTh TUIIOTE3y €€ PpEelIeHUsl, HaXOIUTh
apryMeHThI ISl JIOKa3aTelbCTBa CBOUX YTBEPXKICHHM, 3aj1a-
BaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAIM3UPOBATH IMOJYYEHHBIE B XOJI€ PEIIeHUs 3aJa4ul pe-
3yJbTaThl, KPUTUYECKU OLEHUBATh MX JOCTOBEPHOCTb, IMPO-
THO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATEILHYIO U MpPaKTHYe-
CKYI0 00JIACTH JKU3HEACITCIIBHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00-
JIacTeH;

- BBIIBUTATh HOBBIE WJIEH, Mpejjiaratbh OpUTHHAILHBIE TOJI-
XOJIbI ¥ PEUICHUSI;

- CIIOCOOHOCTh WX HCIIOJIb30BAHUS B MO3HABATEIHLHOU U COIU-
albHOMW MPaKTUKE

W3YYECHHBIX MOHSTHHA, MPUMEHATH COOTBETCTBYIOIHE MOHITHUS
MpU OINUCAaHUM CTPOCHHUS U CBOWCTB HEOPraHUYECKUX H
OPraHMYECKUX BEIIECTB M HX IPEBpAILCHUM; BBISIBIATH
B3aMMOCBSA3b  XMMHYECKUMX 3HaHMH €  MOHATHSAMH U
MIPEICTaBICHUAMH APYTUX €CTECTBEHHOHAYUYHBIX PEIMETOB;

- YMETb HCIOJIb30BATh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHHUN
MEXIYHApOAHOTO COK03a TEOPETHUYECKON M MPUKIIATHON XUMHUHU
W TpUBHAJbHBIE Ha3BaHUS BAKHEWUIIMX BEHIECTB (ITHUJICH,
aneTwieH, TaulepuH, ¢eHon, ¢opManbIeru, YyKCycHas
KHUCIIOTa, TJIULUH, YrapHbld ra3, yrieKUcHblil ras, aMMHak,
raimeHasi M3BECTb, HETralleHas W3BeCTh, NUThEBas CcoAa H
IpyTux),  COCTaBIATH  (GOPMYNIbl  HEOPraHMYECKHX U
OpPraHMYECKUX BEIIECTB, YPABHEHUS XHUMHUYECKHUX pPEAKLMMH,
OOBSICHATH UX CMBICI; TIOATBEP)KAATh XapaKTepHbIE XUMHUUECKUE
CBOMCTBAa BEIIECTB COOTBETCTBYIOLIUMH JKCIEPUMEHTAMU H
3aMHUCAMU YPAaBHEHUI XUMUYECKUX PEAKIIHIA;

- yMeThb  YCTaHaBIMBATh MPUHAMIEKHOCTb  H3YUYEHHBIX
HEOPTaHMYECKUX M OPTaHWYECKUX BEIIECTB K OMpPEIEICHHBIM
KJIaccaM W TPyNIaM COCTUHEHHI, XapaKTeprU30BaTh X COCTaB H
Ba)KHEWIIIME CBOMCTBA; ONPEAENSATh BUIbI XUMHUYECKUX CBsI3e
(koBasieHTHasi, MOHHAs, METa/UNIMYEcKas, BOJOPOJHAsS), THUIIBI
KPUCTAIUTMYECKUX  PEIIeTOK BEHIeCTB;  KIacCH(PHUIMPOBATH
XUMHUYECKUE PEAKIINH;

- copMHUpOBaATh MPENCTABICHHS: O XUMUYECKOH COCTABIISIOIIECH
€CTECTBEHHOHAYYHOM KAapTHUHBI MUpPA, POJIM XUMHH B MO3HAHUU
SIBIIGHUN TPUPOJbI, B (POPMUPOBAHUM MBIIUIEHUS U KYJIbTYpBI
JUYHOCTH, €€ (PYHKUMOHAJIBLHOM TIPaMOTHOCTH, HEOOXOIUMOM
JUIS  pEIIeHWs] TMPAaKTHYECKWX 3a7ad W OKOJOTHYECKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JIOPOBBIO M TPUPOTHON
cpene;

- YMETh TPOBOIUTH PACUYETHl MO XUMHUYECKUM (opMyiam H
YpaBHEHUSM  XUMHUYECKHX PEAaKIUi C  HUCIOJIb30BaHUEM
(¢u3MYeCKUX  BEIMYMH, XapaKTepU3YIOIIMX  BellecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMaJslbHbIE
yCIOBHUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  HMCIOJIb30BATh




CUCTCMHBIC XUMHWYCCKHE 3HAHHA I IIPHUHATHA pCH_IeHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU
1 UX IPUMECHCHUEM

OK 02. Ucnonr3oBathb
COBPEMEHHBIE CPE/ICTBA
TIOUCKA, aHAJIN3a U
UHTEPIpETALNN
nHpOpMAIUHU U
uH(OpMAIMOHHbIE
TEXHOJIOTUH IS
BBINIOJTHEHHS 33124
npodeccroHanbHON
JeSITeIIbHOCTH

B o0y1acT¥ HIEHHOCTH HAYYHOT'0 MO3HAHMS:

- c(OpMHPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOH
MPAaKTHUKH, OCHOBAHHOTO Ha JMAJOre KyJIbTyp, CIOCOOCTBY-
IOIIETO OCO3HAHHWIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBEpIIICHCTBOBAHKE SI3bIKOBOW M YMTATEIBCKOW KYJIbTYPHI
KaK CPEIICTBA B3aUMOJICHCTBHSI MEXKIy JIFOJBMH M TIO3HAHHS
MUDa;

- OCO3HAHHE IICHHOCTH HAy4YHOW ACSITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO M HMCCIEAOBATEIBCKYIO ACSTEIhb-
HOCTb HHAWMBUAYAJIbHO U B I'PYIIIC,

OBiajgeHue yHHBepPCAJbHBIMH Y4eOHBIMH IO3HABATE/Ib-
HBIMH J1eHCTBUSIMU:

B) padoTa ¢ nundopmanueii:

- BJa/IeTh HAaBBbIKAMU TOJY4YeHHUS MHGPOPMALUU U3 UCTOYHU-
KOB Pa3HbIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBISATH IMOUCK,
aHaJIM3, CHCTEMATH3alMI0 W HHTEPIPETAlHI0O HMHPOpMAIIH
pa3IMyYHBIX BUAOB U (OPM MpEACTaBICHUS;

- CO3/1aBaTh TEKCTHI B PAa3IMYHbIX (OpMaTax ¢ yueTOM Ha3Ha-
yeHus] HHPOPMAITUU U TIETIEBON ayTUTOPHUH, BBIOWpAsi ONTH-
MaJIbHYIO (hOpPMY TIPEICTABIICHHS M BH3yaJIN3alliu;

- OI€HUBATH JOCTOBEPHOCTD, ICTUTHUMHOCTD I/IHd)OpMaIII/II/I, (S5
COOTBETCTBHE MPABOBBIM U MOPAILHO-ITHIECKIM HOPMaM;

- YMETh IUIAHUPOBATh W BBITIOJTHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallieHusi OpPraHMYEeCKHX BEIIECTB TIPU HATrPEBaHUU,
NOJTy4YE€HUE STUICHAa U M3Y4YEHHE €ro CBOMCTB, KaueCTBEHHbBIE
peakuMu Ha aIbJETH/bl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauusi OETKOB TpU HArpeBaHWH, IIBETHBIE PEAKIUU
O€NKOB; TPOBOJMTH PEAKIMH HOHHOTO OOMEHa, ONpeIeIsiTh
Cpey BOJIHBIX PaCTBOPOB, KAYECTBEHHBIE PEaKIMK HA CyIbdart-,
KapOOHAT- W XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS; pellaTh
JKCIEPUMEHTalbHbIE 33aJaud 1o TeMaM "Meramibl"
"Hemerannsl") B COOTBETCTBMM C NPAaBWIAMH TEXHHUKH
6€30I1acCHOCTH NPH OOPAIEHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM
00OpyZOBaHHEM; MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEPUMEHTa B (JOpME 3alrCh YPaBHEHH COOTBETCTBYIOIIUX
peakumii ¥ (QOpPMYIHpPOBaTH BBIBOABI HA OCHOBE JOTHX
pe3yJIbTaTOB;

- yMeThb  AHAJIM3MPOBATh  XMMHMYECKYI0  HH(OpMALHIO,
MOJIyYaeMyI0 M3 pa3HbIX HMCTOYHHMKOB (CPEICTB MacCOBOM
nHpopManuu, cetb UHTEpHET U ApyTHe);

- BJIaJIETh OCHOBHBIMHM METOJAMM HAYYHOTO MO3HAHHS BELIECTB
W XUMHYECKMX  sBJeHMHA  (HAOmIoJeHWe,  WM3MeEpeHwue,
9KCHEPUMEHT, MO/IETTMPOBAHUE);

- YMETh TPOBOIUTH PacCUeThl MO XUMHUYECKUM (opmynam u
YpaBHEHUSIM  XHMHYECKHX PEAKIMA C  HCIOJIb30BAHHEM
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- WCITOJIB30BaTh Cpe/IcTBA MH(POPMAIMOHHBIX U KOMMYHHKA-
IIUOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHH-
KaTHBHBIX W OPraHM3allMOHHBIX 3a7a4 ¢ COOJIIOACHHEM Tpe-
OoBaHUI SPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHEI, pe-
cypcocOepeKeHus], IPaBOBBIX M 3TUYCCKUX HOPM, HOPM WH-
(hopMaIMOHHOM 0€30IaCHOCTH;

- BJAJIeTh HAaBBIKAMH pACIO3HABAHHMSA W 3aIUTHl WH(pOpMa-
1M1, THHOPMAIIMOHHOK 0€301aCHOCTH TUYHOCTH;

(u3MYeCKUX  BEJIMYMH, XapaKTepU3YIOIIMX  BeEllecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0O0beMa (HOpMasbHbIE
yCIOBUSI) Ta30B, KOJIMYECTBA  BEILIECTBA;  HCIOJIb30BATh
CHUCTEMHBIE XWMHUYECKHE 3HAHMS JUIl TMPHUHATHS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYalUsIX, CBSI3aHHBIX C BEIECTBAMHU

1 UX IPUMECHCHUEM

OK 04. DddexkTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJUICKTUBE
Y KOMaHjie

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTH U CaMO-
OIIPEACIICHUIO;

-OBIIaJIcHUE HaBBIKAMH y4eOHO-HCCIIEOBATENBCKOM, MPOEKT-
HOU M COITMANIBHOMN JeSITEILHOCTH;

OBiajgeHue yHUBEPCATbHBIMH KOMMYHUKATUBHBIMH J1€ii-
CTBUSIMU:

0) coBMecTHAsl J1eATEJIbHOCTD:

- TIOHMMaTh W WCIOJIH30BATh TMPEUMYIIECTBA KOMAHIHOW U
WHIUBUYaIbHON paOOTHI;

- IPUHUMATH IIEJIU COBMECTHOMU JESATEIHLHOCTH, OPTaHU30BbI-
BaTh U KOOPJAMHUPOBAThH JCHCTBUS O €€ JOCTHKECHHUIO: CO-
CTaBIISATh TUIAH JICUCTBHIMA, pACIIPEACIATh POJIM C yYETOM MHE-
HUW YYaCTHUKOB OOCYXKIaTh Pe3yJbTaThl COBMECTHOH pabo-
THI;
- KOOPJIMHUPOBATh W BBIMOJHATH Pa0d0Ty B YCIOBHUSAX peallb-
HOTO, BUPTYaJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBYS;
- OCYIIECTBIIATH IO3UTHUBHOE CTPATETHYECKOE IOBEJCHUE B
pa3IMYHBIX CUTYaIUsIX, IPOSBIATH TBOPUYECTBO M BOOOpake-
HHe, ObITh HHUIIMATHBHBIM

OBJaieHHe YHMBEPCAJILHBIMU PEryJIATUBHBIMU /IeHCTBHU-
SIMH

r) NpUHSATHE cedsi M TPYTUX JIKO/Ieii:

- YMETh IUIAHUPOBATH U BBHIMOJHATH XUMHUECKUI IKCIIEPUMEHT
(mpeBpamieHusi OpPraHMYeCKHUX BEIIECTB NpPU HArPeBaHHUH,
MOJIyYeHUE STHIIEHA W HM3y4YCHHE €ro CBOWCTB, KaueCTBEHHBIC
peakiuu Ha aJbJACTHAbI, KpaxMmall, YKCYCHYIO KHUCIOTY;
neHatypanusi O€JIKOB TIpH HAarpeBaHWM, IIBETHBIE PEAKIHH
OENIKOB; TPOBOJIUTH PEAKIMH HMOHHOTO OOMEHa, OMpEeIeNiTh
Cpelly BOJHBIX PAaCTBOPOB, KAUECTBEHHBIC PEAKIINK Ha CyiIbdaT-,
KapOOHAT- W XJOPUA-aHUOHBI, HA KAaTHOH aMMOHUS; peulaTh
SKCTIIEpUMEHTANIbHbIE 3a/aud 1o Temam "Meramiel" u
"HemeTannel"') B COOTBETCTBMU C TMpaBUJIaMU TEXHUKH
0€30MacHOCTH MPH OOpAIIEHNH C BEIIECTBAMU H JIAOOPATOPHBIM
00OpyZOBaHHEM; TMPEACTABIATh PE3YNbTaThl  XMMHUYECKOTO
JKCIIEPUMEHTa B (pOpPME 3aMuCU YPaBHEHHMH COOTBETCTBYIOLIUX
peakumii ¥ (QOpPMYJIHpPOBaTH BBIBOABI HA OCHOBE JOTHX
pe3yIIbTaTOB




- IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX JIOACH Ipu aHa-
JIM3€ Pe3yNbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO IPYTUX JIIO/IEH HA OLUIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C MO3UIUHU APYrOro
YyeJIoBeKa

OK 07. CopeiicTBOBaTH

B 001acTH 3K0J10rH4€CcKOro BOCIUTAHMS

- C(i)OpMI/IpOBaTb MMpEaACTAaBJICHUA: O XUMHUYECKOU COCTB.BJ'I)IIOHIG?I

COXPaHCHUIO - ¢(hOPMUPOBAHHOCTD IKOJOTUIECCKON KYJIbTYPHI, IOHUMAHKUE | €CTCCTBEHHOHAYYHOH KapTHHBI MUpPA, POJIM XUMHH B TIO3HAHUU
OKpY>KaroIen Cpepl, BJIMSTHHSI COIIMATTbHO-O9KOHOMHUYECKUX TPOIECCOB HAa COCTOS- | SBJICHUH NMPUPOABI, B (HOPMHUPOBAHUN MBIILICHHS W KYJIbTYPHI
pecypcocOepexeHuto, HUE MPHUPOJHON M COIMAIBHOM Cpelbl, OCO3HAHUE TJI00alb- | IMYHOCTH, €€ (PYHKUMOHATBLHOW T'PaMOTHOCTH, HEOOXOIUMOMN
HpI/IMeHSITB 3HAHUA 06 HOI'0 XapakTepa 3KOJIOTHUYCCKHUX HpO6JICM; JUJISA peIHCHI/IH HpaKTI/I‘lCCKI/IX 3a1a4 158 3KOJIOT'NYCCKN
U3MEHEHUU KJIMMATa, - IJTAHUPOBAHKUE W OCYIIECTBIICEHUE ACHCTBUN B OKPYKArOIIel | 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[I0OPOBBIO M TMPUPOTHON
TIPUHIIATIBI cpelle Ha OCHOBE 3HAHUS 1eJIe YCTOWYMBOTO PA3BUTHUS YENIO- | CpPEle;
OepexKIIMBOTO BEUCCTBA; - YyMEThb COOJIO/IaTh TMpaBWJIa DKOJOTHYECKH IEIeCO00pa3HOTO
MIPOU3BO/ICTBA, AKTUBHOC HETPUATHE NEHCTBUH, MPUHOCAIINX BpEd OKpPYXKa- | MOBEACHUSA B OBITY M TPYIOBOW JCATCILHOCTH B IEJAX
3¢ (heKTUBHO IolIeH cpeje; COXPAaHEHHUS CBOETO 3JIOPOBBbS M OKPYKAIOIICH MPUPOTHOU
JICHICTBOBATH B - YMEHHUE TPOTHO3UPOBATH HEOJIATONPHUSTHBIC YKOJIOTUYECKHE | CPEIbl, YYUTHIBATH ONACHOCTh BO3JCHCTBHS Ha  KUBBIC
Ype3BbIYAHBIX MOCJIACTBHS MPEATNPUHUMACMBIX JICHCTBHUH, MPEAOTBPAIIATh | OPTAaHU3MBI  OMPEACICHHBIX  BEIISCTB, IOHUMAs  CMBICI
CUTYaIMsIX UX; MOKa3aTeJsl MPeeTbHONU JOMYCTUMON KOHIICHTPAIIMH

- paCinp€HUEC OIbITa ACATCIBHOCTH IKOJIOTHUECKOH HanpaB—

JICHHOCTH;

- OBJIaJICHUE HABBIKAMU Yy4eOHO-HMCCIEI0BATEIBCKON, TPO-

€KTHOM M COLMAJIbHOMN JI€ATEIbHOCTH;
K. ..

30Ttpakaetca eauHuua MK, dopmupyemas npuknagHbim moaynem (npodeccMoHanbHO-OPUEHTUPOBAHHBIM coaepXaHuem) B cooTseTcTBum ¢ ®FOC peanusyemoli npodec-
cuun/cneumansHoctn CMoO
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1.4. PexomeHnayeMoe KOJMYECTBO 4YaCOB HAa OCBOeHHe padoueil NMPoOrpamMmbl

yueOHOH TUCHUIJIMHBI:

MaKCHMAaJIbHOM y4eOHOM Harpy3Kku oOydarorierocst 64 gaca, B TOM 4uCII€:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3Kku oOyJarorierocs 64 yaca;

1.5. PexkomeHayemMoe KOJIMYECTBO 4YacOB Ha OCBOeHHe padoydeil NMporpamMmbl

yueOHo JUCHMILUIUHBI (3a04HOe 00y4eHue):

MaKCHUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 64 yaca, B TOM 4HcCIIe:
00s13aTEIPHON ayIUTOPHOU yueOHON Harpy3ku oOydaromierocs: 10 gacos;
CaMOCTOATEILHOM paboThl 0Oy4Jaromerocss 54 gaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM yacoB

IMPAKTUYCCKHUEC 3aHATUA

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 64
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 64
B TOM YHUCIJIE:

32

IIpomedsxcymounas ammecmayus 6 popme oughpepenyuposannoco sauéma 6 1 cemecmpe

2.2. O0beM y4eOHOM JUCHUIIMHBI U BU/bI Y4eOHOH padoThl (3a04HOe 00yUeHNe)

Bun yueOHoi padboThI

O0BeM yacoB

Pegepam, ooknao, coobwenue , ucciedosanue.

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 64

Oo6s13aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 10
WHauBH Iy IbHBIA TPOSKT 1 cemectp

CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 94

IIpomesicymounas ammecmayus 6 popme ougghepenyuposannozo 3auéma 6 1 cemecmpe
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2.3. TemaTH4ecKHil JIAH U coJep:KaHMe YUeOHOH AUCUMIIMHBI XUMUS

HaumenoBanmue pa3- | Coaep:kaHue y4eOHOIr0 MaTepUaJia, JJeKIMH U MPAKTHYECKHE 3aHATHS, CAMOCTONATEILHAA pa- Oo0bem dopmMupyemblie
AeJI0OB M TeM 0ora o0yyaromuxcs, KypcoBasi padora 4yacos KOMIIeTeHIIUH
1 2 3 4
PA3JIEJI 1 OCHOBBI CTPOEHMSA BEINECTBA 8
Tema 1.1. Conep:xanue yueoOHoro marepuana CoBpeMeHHasi MOJIeNIb CTpOoeHUs aToMa. CUMBOIMYECKUH SI3BIK 2 OK 01
CTpoeHue aTOMOB | XUMHUHM. XUMHUYECKUH 3JIeMEHT. DJIEKTpOHHAas KoHurypanus atoMa. Kiaccuuxanus XuMU4ecKkux
XHMHYECKHX 3Jie- | JJIEMEHTOB (S-, P-, d-251eMeHThI). BaneHTHBIC 35IeKTpOHBI. BaneHTHOCTh. DJeKTpOHHAs IPUPOJIa XH-
MEHTOB U MPHPOAA | MUYECKOH CBA3M. DJIEKTPOOTPULATEIBHOCTh. BUIbI XMMHUYECKOM CBA3M (KOBAJEHTHAs, HOHHAs, Me-
XHMHYECKOH CBSI3M | TAJJIMYECKasi, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHMUsL.
IpakTnyeckue 3ansitus PeiieHue 3aanuii Ha UCIOJIBL30BAHUE XMMHUYECKOW CUMBOJIMKA W Ha3Ba- 2 OK 01
HUW COEMHEHUN 110 HOMEHKJIAType MEXIYHAPOIHOIO COK3a TEOPETUYECKON U NMPUKIIATHON XUMUHU
U TPUBUAIBHBIX Ha3BaHUU JUI COCTABJIECHUS XMMHUYECKHUX (OPMYJ IBYXaTOMHBIX COCIMHEHMH U
JPYT'UX HEOPTaHUYECKUX COEIMHEHUN OTJEJIbHBIX KJIACCOB.
[TpakTHyeckue 3a1aHus HA yCTAHOBIICHUE CBS3H MEXKIY CTPOEHUEM aTOMOB XUMHUUYECKUX JIEMEHTOB
Y IEPUOANYECKUM N3MEHEHUEM CBOIMCTB XUMUYECKUX JIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU
¢ nojoxeHueMm Ilepnoanyeckon CUCTEMBI.

Tema 1.2. Conep:xxanue yueoHoro marepuaJja lleproguyeckas cuctema xumudeckux snementoB .M. Men- 2 OK 01
IMepuonnueckmii 3a- | neneesa. Pusndeckuii cmeica Ilepuonnueckoro 3akona /I.M1. MenneneeBa. 3akoHOMEPHOCTH U3Me- OK 02
KOH u Tadauna JI.U. | HeHUs CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU HPOCTBIX M CIOKHBIX BELIECTB B COOT-

MenneseeBa BETCTBUU C MOJIOXKEHUEM XUMUYECKOTo 3yieMeHTa B [lepruoandeckoii cucreme. MUpoBO33peHUYECKOE
n HayyHoe 3HadeHue llepumogmueckoro 3akona .M. Menneneesa. IIpornossr [[.M. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB.
IIpakTHyeckne 3aHsaTUA PeleHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha Xa- 2 OK 01
paKTEepU3aIMI0 XUMUYECKUX 3JIeMEHTOB «MeTammndyeckue / HeMeTalInuecKue CBOMCTBA, IIEKTPO- OK 02
OTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHUEM M MOJIO-
JKEHUEM B IIEPUOJINYECKON cucTEME XuMuieckux aeMeHToB /.M. MenneneeBa»

PA3JEJ 2 XUMHUYECKHUE PEAKLIUN 8

Tema 2.1. Conep:xkanue yuyeOHoro marepuana Kiaccudukanus v THIBI XMMUYECKHX PEAKIMi C ydyacTHeM 2 OK 01
Tunbl XUuMHYECKHX | HEOpraHn4eckux BemecTB. CocTaBiIeHNE YpaBHEHUMN: peaKIUid COCTMHEHUS, PA3JIOKEHHUS, 3aMellle-

peakuui HUs1, 0OMeHa, peakluii TOpeHHsl, OKUCIEHUS-BOCCTAHOBIICHHS.

YpaBHeHHs OKUCIIEHUS-BOCCTaHOBICHUS. CTeneHb okuciaeHus. OKUCIUTETb U BoccTaHOBUTENh. Co-
CTaBJIEHUE M YpPAaBHMBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJOM 3JIEKTPOHHOTO
6ananca. OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIIMK B MPUPOJE, MPOU3BOICTBEHHBIX IMpoleccax
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U KUBHCACATCIbHOCTH OPraHn3MOB

IpakTnyeckue 3ansiTust KoanyecTBEHHbIE OTHOIICHUS B XUMUU. PacdeTsl o ypaBHEHUSAM XUMU- 2 OK 01
YECKUX PEaKLUil C UCII0JIb30BAHUEM MacChl, 00beMa (HOpMallbHbIE YCIOBHS) Fa30B, KOJUYECTBA Be-
111€CTBA
Tema 2.2. Conep:xxanue yueOHOro Marepuana Teopus 3JeKTpoauTHUYECKON quccouuanuu. Mouel. Diekrpo- 2 OK 01
DJIEKTPOJIMTHYECKAN | JIUTHI, HEAIEKTPOIUThL. Peakuinu nonHoro oomena. CocTaBiieHre peakiuii HOHHOro oOMeHa MyTeM OK 04
AUCCOHALMSA 1 COCTaBJIEHUS MX IOJHBIX U COKPALLEHHBIX UOHHBIX ypaBHEHHUI. KucioTHO-OCHOBHBIE peakuuu. 3a-
HOHHBbIH 00MeH JIAaHUs HAa COCTaBJICHUE NOHHBIX PEAKIUN
IIpakTnyeckue 3ansitus. CocTaBieHUE pPeakUil HOHHOIO OOMEHa, ONpEAEICHUE CPEllbl BOAHBIX 2 OK 01
pacTBOPOB. 3aJjaHKs HA COCTABJICHUE MOHHBIX PEAKIIMI OK 04
PA3JIEJI 3 CTPOEHUE U CBOMMCTBA HEOPTAHUYECKHUX BEIIECTB 12
Tema 3.1. Conepxxanue yueoHoro marepuana Ilpeamer Heopranuueckoit xumun. Knaccudukanus neopra- 2 OK 01
Knaccudukanus, | Huueckux BeuiecTB. [IpocTeie u cinoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCH- OK 02
HOMEHKJIATYpPAa U | Jbl, OCHOBAHUs, KUCIIOTHI, COJIM). B3aMOCBsI3b HEOPraHNYECKUX BELECTB. ArperaTHble COCTOSIHUS
CTpoeHHe Heopranu- | BeuiectBa. Kpucrannuueckue u amopgHsble BemecTa. THUITBI KPUCTANIMYECKUX PELIETOK (aToMHas,
YeCcKHX BelllecTB MOJIEKYJIsIpHasi, MOHHAs, METaJuIn4yecKas). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEIECTBA OT THUIIA
KPUCTAJJIMYECKON pEelIeTKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTHU BELIECTB OT BHJIa XUMUYECKON
CBSI3U M TUIIA KPUCTAJUIMYECKOH perieTku. [IpuunHbel MHOrooOpasust BeliecTB
IIpakTuyeckue 3auaTHA PereHne npakTuyeckux 3aJaHui MO KiacCU(pUKallMK, HOMEHKIIaType U 2 OK 01
XUMHUYECKHM (opMysiaM HEOpPraHMYeCKUX BEIECTB passIn4YHbIX KiaccoB. ITouck mHpoOpmanuu mo OK 02
Ha3BaHMSIM, UICHTU(PHUKATOPaM, CTPYKTYPHBIM opMyiaM
Tema 3.2. Conep:xanue yueOHoro marepuana Meramisl. O6ume pu3nyeckue 1 XMMUYECKHe CBOICTBa Me- 4 OK 01
duzuko- taoB. CriocoObl MosyuyeHus. 3HayeHHe METaNIOB U HEMETAJUIOB B MPUPOE U KU3HEAEATEIbHOCTH OK 02
XHMHYEeCKHe CBOi- | YeloBeKa M opraHu3MoB. Kopposus MeTayuioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJIOB OT
cTBa Heopranuue- | koppo3un Hemeramnsl. OOmue ¢usnueckue M XUMHUYECKHE CBOWCTBA HEMETAUIOB. THUIUYHbBIE
CKHX BellecTB cpoiictBa HemeTaoB [V— VII rpynn. Knaccudukanus 1 HOMEHKIIaTypa CO€AMHEHUI HEMETasIoB.
KpyroBopoTbl OMOTreHHBIX 3JIEMEHTOB B MPHPOe XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOP-
TFaHWYECKHX BEIIECTB (OKCHIOB, OCHOBAaHMU, KHUCIOT, coJieil). 3aKOHOMEPHOCTH B H3MEHEHHH
CBOMCTB: MPOCTHIX BEIIECTB, BOJOPOJIHBIX COETMHEHMH, BHICIINX OKCHJIOB M THAPOKCHIOB
IIpakTnyeckue 3anaTua CocTaBleHNE YpPaBHEHHH XMMHYECKHUX PEAKLHUM C Y4aCTHEM IMPOCTBHIX U 2 OK 01
CJIOKHBIX HEOPraHWYECKHMX BEHIECTB, XAPAKTEPHU3YIOIIMX HX CBOWCTBAa. PemieHne mnpakTHko- OK 02
OpPUEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHUH Ha CBOWCTBA, COCTaB, MOJYy4YEHHE M Oe30MacHoe HcC-
M0JIb30BAHNE BAKHEUIIIUX HEOPTaHMUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITENbHOCTH Yelo-
BEKa
Tema 3.3. IIpakTuyeckne 3aHATHA PelieHne 3a1a4 ¢ IPUMEHEHUEM XUMHUUYECKUX CBOMCTB METAJNIOB U HEME- 2 OK 01
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Nnentuduxanus
HEOPraHM4YeCcKuX
BellecTB

TaJIJIOB, paclio3HAaBaHHE COEAMHEHHUH METalIOB U HeMeTayuloB. MneHTn(uKaus HeopraHu4ecKux
BEILIECTB C MCIIOJIBb30BAaHUEM UX (PU3MKO-XMMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX pEak-
1ii. KayecTBeHHBIE peakiuy Ha cynb(haT-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KATHOH aMMOHHSI

OK 02
OK 04

PA3JIEJI 4

CTPOEHUE U CBOMCTBA OPTAHUYECKHWX BEIIIECTB

22

Tema 4.1.
Knaccupuxanus,
CTpPOEeHHE U HOMEH-
KJIaTypa oprannye-
CKMX BellleCTB

Conep:xxanue yyeOHOro marepuasa llosBieHue U pa3BUTHE OPraHUYECKONW XMMHHM Kak HayKH.
[Tpenmer oprannyeckoit XumMuu. MecTo ¥ 3Ha4eHHe OpPraHMYeCcKON XUMHUU B CUCTEME €CTECTBEHHBIX
HayK. XMMHUYECKOE CTPOCHHUE KaK MOPSAJIOK COCAUHEHHUS aTOMOB B MOJICKYJIE COIJIACHO HUX BaJICHT-
HOCTU. OCHOBHBIE MOJOXKEHUS TEOPUH XMMHYECKOIO CTPOCHHS OpraHuYecKux coenvHeHuit A.M.
BbytnepoBa. YriepoaHslii ckelleT OpraHuyecKord MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XH-
MHUYECKOro cTpoeHus Monekyi. M3omepus u usomepsl. [lonstue o pynkunonansHoii rpymme. Pagu-
kajn. [IpuHIUIBEl KIacCU(PUKANUA OPTaHWYSCKUX COCAUHEHHH. MexayHapoaHas HOMEHKJIATypa U
MPUHIIMITEI HOMEHKJIATYphl OpraHudeckux coeanHenuil. [lonsarue o6 a3orcomep:kaniux coequHEHH-
X, OMOJIOTMYECKH aKTHUBHBIX BellecTBax (yrieBojaax, >KUpax, Oelikax), BHICOKOMOJIEKYJISPHBIX CO-
eAMHEHUSX (MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO)

OK 01

IIpakTyeckue 3anaTHs COCTaBICHHUE CXEM PEAKIUI, XapaKTEepU3YIOLUX XUMUYECKUE CBOMICTBa
OpPraHUYECKUX COCTUHEHUN OTAEIbHBIX KJIACCOB, CIOCOOBI MX MOJYYEHHUS U Ha3BaHHE OpraHuye-
CKHMX COEMHEHUH 110 TPUBHUAJIBHON WIH MEKIyHAPOAHOU CHCTEMATHYECKOM HOMEHKIIATYPE.
Penienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHMN HAa CBOMCTBA OPraHMYECKHUX CO-
€IMHEHUI OT/EJIBHBIX KJIACCOB

OK 01

Tema 4.2.
CBoiicTBa opranm-
YeCKHX COeTUHEHUH

Conep:xanue yuyeOHOro marepuaia DOU3NKO-XMMHUUYECKHE CBOWCTBA OPraHUYECKHX COEIMHEHHUU
OT/IENIbHBIX KJIACCOB (OCOOEHHOCTH KJIaCCHU(UKAIIMK U HOMEHKJIATYPhl BHYTPU KJIacca; TOMOJIOTHYE-
CKU psan U obmas dopmyna; uzomepus; GU3NYECKHe CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI
noaydenus): 1) npeaenbHbie YIIeBOIOPOIB! (aTKaHBl M ITUKIOATKAaHbBI). ['OpeHre MeTaHa KaK OJWH
U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBAa MPUPOAHBIX YTIEBOJOPO-
JIOB, HAXOX/ICHUE B TMPUPOJIC M IPUMEHEHUE aJKaHOB; 2) HeMpeaebHbIe (aJIKCHBI, aIKMHBI U ajIKa-
TUEHBI) U apOMaTUYECKUE YTIIeBOAOPObl. ['OpeHne aleTuneHa Kak HICTOYHUK BBICOKOTEMIIEpaTyp-
HOTO TUIAMEHU JUTSI CBApKH M PE3KH META/UIOB; 3) KHUCIIOPOJCOEpPIKAIINE COCTUHEHUs (CIUPTHI U
¢dbeHomnbl, KapOOHOBBIE KUCIOTHI M A(UPHI, ambACTUABl U KETOHBI, JKUPBI, YTIeBOAbI). [IpakTHueckoe
npuMeHeHne cnupToB U (enona. [lpumenenue dhopmanpaeruaa, aneTaibaeruaa, YKCYyCHOH KUCIIO-
Thl. MBUIa Kak CONM BBICHIUX KapOOHOBBIX KHUCIOT. 4) a30TcoaepKalue COeAUHEHHS (aMHHBI U
AMUHOKHCIIOTHI, Oenku). BBICOKOMOJIEKYNIApHBIE COCTMHEHHS (CHHTETHYECKHE U OWOJIOTHYECKH-
aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTypHOE 3BeHO. [lommmepusanus 3TUeHa Kak HalpaBiIeHHE
€ro MCIOIb30BaHMs. | eHeTHYeCKast CBSI3b MEKY KJIacCaMHi OPTaHUYECKUX COCTUHECHUI

OK 01
OK 02
OK 04

IIpakTnyeckue 3ansiTuss CBOICTBAa OpraHUYECKUX COCTUHEHUN OTJENBHBIX KJI1acCOB (TpUBHUAIbHAS
U MEXIyHapoJHasi HOMEHKJIaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOIY4YEeHHUs): TpeaesibHbIe (al-
KaHbI U IIUKJIOAJIKaHbl), HENIPEAEIbHbIE (AJIKEHBI, AJIKUHBI U AJIKAIUEHBI) M apOMAaTHYECKHUE YIIIEBO-

OK 01
OK 02
OK 04
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A0pOoabl, CIIMPTHI U (I)CHOHI:I, Kap60HOBI:I€ KHUCJIOThI U B(I)I/IpI:I, AJIbACTU bl U KCTOHBI, aMUHBI U aMU-
HOKHMCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCAUHCHU . 3a,Z[aHI/IH Ha COCTaBJICHHUEC ypaBHeHI/Iﬁ XHUMHUYCCKUX
peaKum”I C Y4aCTUCM OPraHUYCCKHX BCHICCTB HA OCHOBAHWH UX COCTaBa U CTPOCHUA

IIpakTnyeckue 3ansiTuss CoCTaBIECHUE CXEM PEAKLMM (B TOM YMCIE IO MPEJIOKEHHBIM LIEOUYKaM OK 01
MIPEBPAIICHHH ), XapaKTEPU3YIOINX XUMHUYCCKUE CBOMCTBA OPTraHUYECKUX COCAUHEHUH OTACIIBHBIX OK 02
KJIACCOB, CITOCOOBI MX MOJYYCHHS M Ha3BaHHE OPraHMYECKHX COCAMHEHUH 10 TPUBUAIBHOW WM OK 04
MEXIYHApOJHON CUCTEMATHYECKOM HOMEHKIIAaType. PerieHne npakTuKo-OpUEHTUPOBAHHBIX TEOPE-
TUYECKMX 3a/IaHUM HA CBOMCTBA OPTAaHMYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB
IIpakTnyeckue 3ansarus IIpeBpamieHust opraHM4ecKUX BEILECTB IPH HarpeBaHuu. Monenuposa-
HUE MOJIEKYJ M XUMUYECKUX MTPEBPALLICHUI Ha IPUMEPE 3TaHa, STUIIEHA, alleTHIICHA
Tema 4.3. Conepxxanue yyeOHoro marepuaja buoopranmdeckue coenunenus. [Ipumenenne u Ouonoruye- OK 01
Wnentudukanus | ckas posb yrieBogoB. OKUCIIEHHE YITIEBOJOB — UCTOYHHK SHEPTHH JKUBBIX OpraHu3smoB. Ob6mactu OK 02
OpraHHYecKHX Be- | IPUMEHEHMs aMUHOKHCIOT. IlpeBpamienus OenkoB muum B opraHusMe. buonornueckue GpyHKIun OK 04
1IeCTB, MX 3HaAYeHHe | OenkoB. bronornueckue GyHKIUU KUPOB. POl OpraHnveckoil XMMHUM B PELICHUHU MPOOJIEM MHIIe-
U MPUMeHeHHe B BOM OezomacHocTu Ponb opraHuyeckold XMMHMU B PEILIEHUH MPOOJIeM 3HepreTuueckoi 0e30macHo-
OBLITOBOW W MPOU3- | CTU, B PA3BUTUU MEIULIMHBI, CO3JJaHUH HOBBIX MaTE€PHUAJIOB, HOBbIX HCTOYHUKOB YHEPrUH (aIbTEpHA-
BOJICTBEHHOIi iesi- | TUBHbIE UCTOYHUKHU 3Hepruu). ONacHOCTh BO3AEHCTBHS Ha KHUBbIE OPraHU3Mbl OPraHUYECKHUX Be-
TEJILHOCTH YeJIOBeKa | IECTB OTJCIBHBIX KIJIACCOB (YIIIE€BOAOPOABI, CHUPTHI, (PEHOIIBI, XJIOPOPraHNUECKUE MPONU3BOIHEIE,
QJIBJIETUbI) CMBICI [TOKa3aTels MPeIeIbHO IOMYCTUMOM KOHIICHTPALUU
IIpakTnyeckue 3ansitusi MaeHtudukanus opraHM4eCKUX COEAMHEHHUH OTIENIbHBIX KJIaccoB (Ha OK 01
npUMepe Kpaxmaja, YKCYCHOM KHCIOTBI, OENKOB) C HCHOJb30BAHHEM HUX (HU3UKO-XUMHUECKUX OK 02
CBOICTB M XapaKTEpHBIX KAUeCTBEHHbIX peakiuil. [[BeTHbIE peakiiny GEKOB. OK 04
PA3JIEJI 5 KUHETUYECKHE U TEPMOAUMHAMHMYECKHUE 3AKOHOMEPHOCTHU ITPOTEKA-
HHUSI XUMHUYECKHUX PEAKITAN
Tema 5.1. Conep:xanue yuedHoro Mmarepuaja CKopocTb peaklliy, €€ 3aBUCUMOCTb OT pa3IMyHbIX (PAKTOPOB: OK 01
CKopocTh XuMH4Ye- | IPUPOJABI PEarupyrolux BEeUIeCTB, KOHIIEHTPAMN PEarupyroLIuX BEIIECTB, TEMIIEPATyphl MJIOIAAH OK 02
CKHX peaKknuii. peakiMOHHON moBepXHOCTH. TeruoBble 3((eKThl XUMMUYECKHX peakiuid. JK30- U dHAOTepMHUUe-
XHUMHYEeCKoe paBHO- | ckue, peakiuu. OOpaTUMOCTh peakunil. XMMHUYeCKOe paBHOBECUE U €r0 CMEIIEHHE MO JeHCTBUEM
BecHe pa3nnYHbIX (HaKTOPOB (KOHIIEHTpALMsl PEareHTOB WJIM MPOJYKTOB PEaKIUH, JaBJIeHUE, TEMIepary-
pa) AJis CO3/1aHUs ONTHUMAJIbHBIX YCIOBUHM MPOTEKaHUs XUMUYecKux mporeccoB. [Ipunnun Jle Illa-
TENbE
IIpakTHyeckne 3aHaTUS PenieHue NMpakTMKO-OPUEHTUPOBAHHBIX 33JaHUM HA NPUMEHEHUE INPUH- OK 01
nuna Jle-llatense s HaX0XKIEHUS HANPABICHUsI CMELICHHS] PaBHOBECHSI XUMUYECKON PEaKIUH U OK 02
aHaJIM3 (aKTOPOB, BIUSIONIUX HAa CMEIIEHNE XUMUYECKOT0 PAaBHOBECHS
PA3JIEJI 6 PACTBOPBI
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Tema 6.1. Conep:xanue yuyeOHoro marepuaja PactBopsl. PacTBopeHne kak (hPU3MKO-XMMHUYECKUH IpoIece. 2 OK 01
IMonsitue o pacTBo- | CrocoObl MPUTrOTOBIEHUS pacTBOpoB. PacTBoprmocTs. MaccoBast 10511 paCTBOPEHHOTO BELIECTBA. OK 02
pax CwMblIci oKa3aTels NpefesbHO JOIYCTUMON KOHLEHTPALUU U €r0 UCIOJIb30BAaHUE B OLIEHKE 3KOJIO- OK 07
rudeckoi 6ezonacHocTH. [IpaBuia skonoruuecku 1eaecooopa3Horo MoBEACHUS B OBITY U TPYIOBOM
JESTEIBHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3JI0POBbSl U OKPY)KAIOIIEH NMPUPOAHON CpEeIbl; Oonac-
HOCTb BO3JCHWCTBUA Ha JKHMBBIE OpPraHM3MBl OIPEJEICHHBIX BEIIECTB. PelieHune MpakTHKO-
OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PAaCTBOPBI, UCIIOJIb3YEMbIE B OBITOBOW W IPOU3BOJ-
CTBEHHOM JIESTEIILHOCTH YEJIOBEKa
Tema 6.2. IIpakTuyeckue 3ansitusi [IpurotoBnenue pacTBOpoB 3aJaHHON (MaccoBoi %) KOHILEHTpanuu (c 2 OK 01
HccaenoBanue MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) M OIpPENEICHUE Cpellbl BOJHBIX PacTBOpOB. Perienue OK 02
CBOIICTB PACTBOPOB | 3a/1a4 HAa IPUTOTOBJIEHUE PACTBOPOB OK 04
PA3EJ 7 XHUMUS B BBITY U XO3AHCTBEHHOM NESTEJIBHOCTH YEJTOBEKA 6
Tema 7.1. Conep:xxanue yyeOHoro marepuaia Hoseiinve TOCTHXKEHUS XUMUYECKONW HAYKW U XUMHYECKOU 2 OK 01
Xumus B ObITY U | TEXHOJOTUU. Posib XUMUM B 00€CIIEYEHUN YKOJIOTUUECKOM, SHEPreTHYecKoi 1 MuIeBoil 6e301acHo- OK 02
NPOU3BOJICTBEHHOM | CTH, pa3BUTHM MeAWIWHBL [IpaBuia moncka W aHaM3a XUMHYECKOW MH(GOpPMAIMH U3 Pa3ITUIHBIX OK 04
AeATeJIbHOCTH YeJIo- | HICTOYHHUKOB (Hay4yHast U yueOHO-Hay4Has JIUTepaTypa, CpeJcTBa MaccoBoil nHpopMmaiuu, cetb NH- OK 07
BEKa TEPHET)
IIpakTuyeckne 3ansiTusa [lorck U aHanu3 KecoB 0 NPUMEHEHUU XMMHYECKUX BEIIECTB M TEXHO- 4 OK 01
JIOTUH ¢ yaeToM Oynyiieit mpodeccHoHanbHOM ASSITENIHHOCTH 110 TEMaM: BaXKHEUIIINE CTPOUTEIIbHBIC OK 02
MaTepuabl, KOHCTPYKIHMOHHbIE MaTepHallbl, KPACKH, CTEKII0, KEpaMUKa, MaTepUalbl AJi JIEKTPO- OK 04
HUKH, HAHOMAaTepHaJIbl, TEKCTUIIbHbIE BOJIOKHA, UICTOUHUKH SHEPTUH, OPraHU4YE€CKHE U MUHEPATIbHBIE OK 07
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSI.
3amuTa: [lpencraBienue pe3yabTaToB peleHusl KeHcoB B popMe MUHH-JIOKJIA/1a C pe3eHTaluei
Bcero: 64
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2.4. TemaTH4ecKHil IJIAH U coJep:KaHNe Y4eOHOH AucuuiinHbl Xumus (3ao4uHoe)

HaumenoBanmue pa3- | Coaep:kaHue y4eOHOT0 MaTepHuaJia, JeKUMH U MPAKTHYECKHE 3aHATHSA, CAMOCTOATEIbHAA pa- Oo0bem dopmMupyemblie
AeJI0OB M TeM 0ora o0yyaromuxcs, KypcoBasi padora 4yacos KOMIIeTeHIIUH
1 2 3 4
PA3JIEJI 1 OCHOBBI CTPOEHMS BEILIECTBA 8
Tema 1.1. Conep:xanue yueoOHoro marepuana CoBpeMeHHasi MOJIeNIb CTpOoeHUs aToMa. CUMBOIMYECKUH SI3BIK OK 01
CTpoeHue aTOMOB | XUMHUHM. XUMHUYECKUH 3JIeMEHT. DJIEKTpOHHAas KoHurypanus atoMa. Kiaccuuxanus XuMU4ecKkux
XHMHYECKHX 3Jie- | JJIEMEHTOB (S-, P-, d-251eMeHThI). BaneHTHBIC 35IeKTpOHBI. BaneHTHOCTh. DJeKTpOHHAs IPUPOJIa XH-
MEHTOB U MPHPOAA | MUYECKOH CBA3M. DJIEKTPOOTPULATEIBHOCTh. BUIbI XMMHUYECKOM CBA3M (KOBAJEHTHAs, HOHHAs, Me-
XHMHYECKOH CBSI3M | TAJJIMYECKasi, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHMUsL.
IIpakTHyeckne 3ansiTust Penienre 3a1aHuii Ha UCMOJIB30BAHNE XMMUYECKOW CUMBOJIMKH U Ha3Ba- OK 01
HUW COEMHEHUN 110 HOMEHKJIAType MEXIYHAPOIHOIO COK3a TEOPETUYECKON U NMPUKIIATHON XUMUHU
U TPUBUAIBHBIX Ha3BaHUU JUI COCTABJIECHUS XMMHUYECKHUX (OPMYJ IBYXaTOMHBIX COCIMHEHMH U
JPYT'UX HEOPTaHUYECKUX COEIMHEHUN OTJEJIbHBIX KJIACCOB.
[TpakTHyeckue 3a1aHus HA yCTAHOBIICHUE CBS3H MEXKIY CTPOEHUEM aTOMOB XUMHUUYECKUX JIEMEHTOB
Y IEPUOANYECKUM N3MEHEHUEM CBOIMCTB XUMUYECKUX JIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU
¢ nojoxeHueMm Ilepnoanyeckon CUCTEMBI.

Tema 1.2. Conep:xxanue yueoHoro marepuaJja lleproguyeckas cuctema xumudeckux snementoB .M. Men- 2 OK 01
IMepuonnueckmii 3a- | neneesa. Pusndeckuii cmeica Ilepuonnueckoro 3akona /I.M1. MenneneeBa. 3akoHOMEPHOCTH U3Me- OK 02
KOH u Tadauna JI.U. | HeHUs CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU HPOCTBIX M CIOKHBIX BELIECTB B COOT-

MenneseeBa BETCTBUU C MOJIOXKEHUEM XUMUYECKOTo 3yieMeHTa B [lepruoandeckoii cucreme. MUpoBO33peHUYECKOE
n HayyHoe 3HadeHue llepumogmueckoro 3akona .M. Menneneesa. IIpornossr [[.M. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB.
IIpakTHyeckne 3aHsaTUA PeleHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha Xa- OK 01
paKTEepU3aIMI0 XUMUYECKUX 3JIeMEHTOB «MeTammndyeckue / HeMeTalInuecKue CBOMCTBA, IIEKTPO- OK 02
OTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHUEM M MOJIO-
JKEHUEM B IIEPUOJINYECKON cucTEME XuMuieckux aeMeHToB /.M. MenneneeBa»

PA3JEJ 2 XUMHUYECKHUE PEAKLIUN 8

Tema 2.1. Conep:xkanue yuyeOHoro marepuana Kiaccudukanus v THIBI XMMUYECKHX PEAKIMi C ydyacTHeM OK 01
Tunbl XUuMHYECKHX | HEOpraHn4eckux BemecTB. CocTaBiIeHNE YpaBHEHUMN: peaKIUid COCTMHEHUS, PA3JIOKEHHUS, 3aMellle-

peakuui HUs1, 0OMeHa, peakluii TOpeHHsl, OKUCIEHUS-BOCCTAHOBIICHHS.

YpaBHeHHs OKUCIIEHUS-BOCCTaHOBICHUS. CTeneHb okuciaeHus. OKUCIUTETb U BoccTaHOBUTENh. Co-
CTaBJIEHUE M YpPAaBHMBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJOM 3JIEKTPOHHOTO
6ananca. OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIIMK B MPUPOJE, MPOU3BOICTBEHHBIX IMpoleccax
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U KUBHCACATCIbHOCTH OPraHn3MOB

IpakTnyeckue 3ansiTust KoanyecTBEHHbIE OTHOIICHUS B XUMUU. PacdeTsl o ypaBHEHUSAM XUMU- OK 01
YECKUX PEaKLUil C UCII0JIb30BAHUEM MacChl, 00beMa (HOpMallbHbIE YCIOBHS) Fa30B, KOJUYECTBA Be-
111€CTBA
Tema 2.2. Conep:xxanue yueOHOro Marepuana Teopus 3JeKTpoauTHUYECKON quccouuanuu. Mouel. Diekrpo- OK 01
DJIEKTPOJIMTHYECKAN | JIUTHI, HEAIEKTPOIUThL. Peakuinu nonHoro oomena. CocTaBiieHre peakiuii HOHHOro oOMeHa MyTeM OK 04
AUCCOHALMSA 1 COCTaBJIEHUS MX IOJHBIX U COKPALLEHHBIX MOHHBIX ypaBHEHUI. KUCI0THO-OCHOBHBIE peakuuu. 3a-
HOHHBbIH 00MeH JIAaHUs HAa COCTaBJICHUE NOHHBIX PEAKIUN
IIpakTnyeckue 3ansitus. CocTaBieHUE pPeakUil HOHHOIO OOMEHa, ONpEAEICHUE CPEllbl BOAHBIX OK 01
pacTBOPOB. 3aJjaHKs HA COCTABJICHUE MOHHBIX PEAKIIMI OK 04
PA3JIEJI 3 CTPOEHUE U CBOMMCTBA HEOPTAHUYECKHUX BEIIECTB 12
Tema 3.1. Conepxxanue yueoHoro marepuana Ilpeamer Heopranuueckoit xumun. Knaccudukanus neopra- 2 OK 01
Knaccudukanus, | Huueckux BeuiecTB. [IpocTeie u cinoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCH- OK 02
HOMEHKJIATYpa U IIbl, OCHOBaHUs, KUCJIOTHI, COJIN). B3aMMOCBsI3b HEOPraHWYECKUX BELIECTB. ArperaTHble COCTOSIHUS
CTpoeHHe Heopranu- | BeuiectBa. Kpucrannuueckue u amopgHsble BemecTa. THUITBI KPUCTANIMYECKUX PELIETOK (aToMHas,
YeCcKHX BelllecTB MOJIEKYJIsIpHasi, MOHHAs, METaJuIn4yecKas). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEIECTBA OT THUIIA
KPUCTAJJIMYECKON pEelIeTKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTHU BELIECTB OT BHJIa XUMUYECKON
CBSI3U M TUIIA KPUCTAJUIMYECKOH perieTku. [IpuunHbel MHOrooOpasust BeliecTB
IIpakTuyeckue 3auaTHA PereHne npakTuyeckux 3aJaHui MO KiacCU(pUKallMK, HOMEHKIIaType U OK 01
XUMHUYECKHM (opMysiaM HEOpPraHMYeCKUX BEIECTB passIn4YHbIX KiaccoB. ITouck mHpoOpmanuu mo OK 02
Ha3BaHMSIM, UICHTU(PHUKATOPaM, CTPYKTYPHBIM opMyiaM
Tema 3.2. Conep:xanue yueOHoro marepuana Meramisl. O6ume pu3nyeckue 1 XMMUYECKHe CBOICTBa Me- OK 01
duzuko- taoB. CriocoObl MosyuyeHus. 3HayeHHe METaNIOB U HEMETAJUIOB B MPUPOE U KU3HEAEATEIbHOCTH OK 02
XHMHYEeCKHe CBOi- | YeloBeKa M opraHu3MoB. Kopposus MeTayuioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJIOB OT
cTBa Heopranuue- | koppo3un Hemeramnsl. OOmue ¢usnueckue M XUMHUYECKHE CBOWCTBA HEMETAUIOB. THUIUYHbBIE
CKHX BellecTB cpoiictBa HemeTaoB [V— VII rpynn. Knaccudukanus 1 HOMEHKIIaTypa CO€AMHEHUI HEMETasIoB.
KpyroBopoTbl OMOTreHHBIX 3JIEMEHTOB B MPHPOe XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOP-
TFaHWYECKHX BEIIECTB (OKCHIOB, OCHOBAaHMU, KHUCIOT, coJieil). 3aKOHOMEPHOCTH B H3MEHEHHH
CBOMCTB: MPOCTHIX BEIIECTB, BOJOPOJIHBIX COETMHEHMH, BHICIINX OKCHJIOB M THAPOKCHIOB
IIpakTnyeckue 3anaTua CocTaBleHNE YpPaBHEHHH XMMHYECKHUX PEAKLHUM C Y4aCTHEM IMPOCTBHIX U OK 01
CJIOKHBIX HEOPraHWYECKHMX BEHIECTB, XAPAKTEPHU3YIOIIMX HX CBOWCTBAa. PemeHne mnpakTuko- OK 02
OpPUEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHUH Ha CBOWCTBA, COCTaB, MOJYy4YEHHE M Oe30MacHoe HcC-
M0JIb30BAHNE BAKHEUIIIUX HEOPTaHMUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITENbHOCTH Yelo-
BEKa
Tema 3.3. IIpakTuyeckne 3aHATHA PelieHne 3a1a4 ¢ IPUMEHEHUEM XUMHUUYECKUX CBOMCTB METAJNIOB U HEME- OK 01
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Nnentuduxanus
HEOPraHM4YeCcKuX
BellecTB

TaJIJIOB, paclio3HAaBaHHE COEAMHEHHUH METalIOB U HeMeTayuloB. MneHTn(uKaus HeopraHu4ecKux
BEILIECTB C MCIIOJIBb30BAaHUEM UX (PU3MKO-XMMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX pEak-
1ii. KayecTBeHHBIE peakiuy Ha cynb(haT-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KATHOH aMMOHHSI

OK 02
OK 04

PA3JIEJI 4

CTPOEHUE U CBOMCTBA OPTAHUYECKHWX BEIIIECTB

22

Tema 4.1.
Knaccupuxanus,
CTpPOEeHHE U HOMEH-
KJIaTypa oprannye-
CKMX BellleCTB

Conep:xxanue yyeOHOro marepuasa llosBieHue U pa3BUTHE OPraHUYECKONW XMMHHM Kak HayKH.
[Tpenmer oprannyeckoit XumMuu. MecTo ¥ 3Ha4eHHe OpPraHMYeCcKON XUMHUU B CUCTEME €CTECTBEHHBIX
HayK. XMMHUYECKOE CTPOCHHUE KaK MOPSAJIOK COCAUHEHHUS aTOMOB B MOJICKYJIE COIJIACHO HUX BaJICHT-
HOCTU. OCHOBHBIE MOJOXKEHUS TEOPUH XMMHYECKOIO CTPOCHHS OpraHuYecKux coenvHeHuit A.M.
BbytnepoBa. YriepoaHslii ckelleT OpraHuyecKord MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XH-
MHUYECKOro cTpoeHus Monekyi. M3omepus u usomepsl. [lonstue o pynkunonansHoii rpymme. Pagu-
kajn. [IpuHIUIBEl KIacCU(PUKANUA OPTaHWYSCKUX COCAUHEHHH. MexayHapoaHas HOMEHKJIATypa U
MPUHIIMITEI HOMEHKJIATYphl OpraHudeckux coeanHenuil. [lonsarue o6 a3orcomep:kaniux coequHEHH-
X, OMOJIOTMYECKH aKTHUBHBIX BellecTBax (yrieBojaax, >KUpax, Oelikax), BHICOKOMOJIEKYJISPHBIX CO-
eAMHEHUSX (MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO)

OK 01

IIpakTyeckue 3anaTHs COCTaBICHHUE CXEM PEAKIUI, XapaKTEepU3YIOLUX XUMUYECKUE CBOMICTBa
OpPraHUYECKUX COCTUHEHUN OTAEIbHBIX KJIACCOB, CIOCOOBI MX MOJYYEHHUS U Ha3BaHHE OpraHuye-
CKHMX COEMHEHUH 110 TPUBHUAJIBHON WIH MEKIyHAPOAHOU CHCTEMATHYECKOM HOMEHKIIATYPE.
Penienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHMN HAa CBOMCTBA OPraHMYECKHUX CO-
€IMHEHUI OT/EJIBHBIX KJIACCOB

OK 01

Tema 4.2.
CBoiicTBa opranm-
YeCKHX COeTUHEHUH

Conep:xanue yuyeOHOro marepuaia DOU3NKO-XMMHUUYECKHE CBOWCTBA OPraHUYECKHX COEIMHEHHUU
OT/IENIbHBIX KJIACCOB (OCOOEHHOCTH KJIaCCHU(UKAIIMK U HOMEHKJIATYPhl BHYTPU KJIacca; TOMOJIOTHYE-
CKU psan U obmas dopmyna; uzomepus; GU3NYECKHe CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI
noaydenus): 1) npeaenbHbie YIIeBOIOPOIB! (aTKaHBl M ITUKIOATKAaHbBI). ['OpeHre MeTaHa KaK OJWH
U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBAa MPUPOAHBIX YTIEBOJOPO-
JIOB, HAXOX/ICHUE B TMPUPOJIC M IPUMEHEHUE aJKaHOB; 2) HeMpeaebHbIe (aJIKCHBI, aIKMHBI U ajIKa-
TUEHBI) U apOMaTUYECKUE YTIIeBOAOPObl. ['OpeHne aleTuneHa Kak HICTOYHUK BBICOKOTEMIIEpaTyp-
HOTO TUIAMEHU JUTSI CBApKH M PE3KH META/UIOB; 3) KHUCIIOPOJCOEpPIKAIINE COCTUHEHUs (CIUPTHI U
¢dbeHomnbl, KapOOHOBBIE KUCIOTHI M A(UPHI, ambACTUABl U KETOHBI, JKUPBI, YTIeBOAbI). [IpakTHueckoe
npuMeHeHne cnupToB U (enona. [lpumenenue dhopmanpaeruaa, aneTaibaeruaa, YKCYyCHOH KUCIIO-
Thl. MBUIa Kak CONM BBICHIUX KapOOHOBBIX KHUCIOT. 4) a30TcoaepKalue COeAUHEHHS (aMHHBI U
AMUHOKHCIIOTHI, Oenku). BBICOKOMOJIEKYNIApHBIE COCTMHEHHS (CHHTETHYECKHE U OWOJIOTHYECKH-
aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTypHOE 3BeHO. [lommmepusanus 3TUeHa Kak HalpaBiIeHHE
€ro MCIOIb30BaHMs. | eHeTHYeCKast CBSI3b MEKY KJIacCaMHi OPTaHUYECKUX COCTUHECHUI

OK 01
OK 02
OK 04

IIpakTnyeckue 3ansiTuss CBOICTBAa OpraHUYECKUX COCTUHEHUN OTJENBHBIX KJI1acCOB (TpUBHUAIbHAS
U MEXIyHapoJHasi HOMEHKJIaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOIY4YEeHHUs): TpeaesibHbIe (al-
KaHbI U IIUKJIOAJIKaHbl), HENIPEAEIbHbIE (AJIKEHBI, AJIKUHBI U AJIKAIUEHBI) M apOMAaTHYECKHUE YIIIEBO-

OK 01
OK 02
OK 04
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A0pOoabl, CIIMPTHI U (I)CHOHI:I, Kap60HOBI:I€ KHUCJIOThI U B(I)I/IpI:I, AJIbACTU bl U KCTOHBI, aMUHBI U aMU-
HOKHMCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCAUHCHU . 3a,Z[aHI/IH Ha COCTaBJICHHUEC ypaBHeHI/Iﬁ XHUMHUYCCKUX
peaKum”I C Y4aCTUCM OPraHUYCCKHX BCHICCTB HA OCHOBAHWH UX COCTaBa U CTPOCHUA

IIpakTnyeckue 3ansiTuss CoCTaBIECHUE CXEM PEAKLMM (B TOM YMCIE IO MPEJIOKEHHBIM LIEOUYKaM OK 01
MIPEBPAIICHHH ), XapaKTEPU3YIOINX XUMHUYCCKUE CBOMCTBA OPTraHUYECKUX COCAUHEHUH OTACIIBHBIX OK 02
KJIACCOB, CITOCOOBI MX MOJYYCHHS M Ha3BaHHE OPraHMYECKHX COCAMHEHUH 10 TPUBUAIBHOW WM OK 04
MEXIYHApOJHON CUCTEMATHYECKOM HOMEHKIIAaType. PerieHne npakTuKo-OpUEHTUPOBAHHBIX TEOPE-
TUYECKMX 3a/IaHUM HA CBOMCTBA OPTAaHMYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB
IIpakTnyeckue 3ansarus IIpeBpamieHust opraHM4ecKUX BEILECTB IPH HarpeBaHuu. Monenuposa-
HUE MOJIEKYJ M XUMUYECKUX MTPEBPALLICHUI Ha IPUMEPE 3TaHa, STUIIEHA, alleTHIICHA
Tema 4.3. Conepxxanue yyeOHoro marepuaja buoopranmdeckue coenunenus. [Ipumenenne u Ouonoruye- OK 01
Wnentudukanus | ckas posb yrieBogoB. OKUCIIEHHE YITIEBOJOB — UCTOYHHK SHEPTHH JKUBBIX OpraHu3smoB. Ob6mactu OK 02
OpraHHYecKHX Be- | IPUMEHEHMs aMUHOKHCIOT. IlpeBpamienus OenkoB muum B opraHusMe. buonornueckue GpyHKIun OK 04
1IeCTB, MX 3HaYeHHe | OenkoB. bronornyeckue GyHKIUU KUPOB. POl OpraHnYeckoil XMMHUY B PELICHUHU MPOOJIEM MHIIIe-
U MPUMeHeHHe B BOM OezomacHocTu Ponb opraHuyeckold XMMHMU B PEILIEHUH MPOOJIeM 3HepreTuueckoi 0e30macHo-
OBLITOBOW W MPOU3- | CTU, B PA3BUTUU MEIULIMHBI, CO3JJaHUH HOBBIX MaTE€PHUAJIOB, HOBbIX HCTOYHUKOB YHEPrUH (aIbTEpHA-
BOJICTBEHHOIi iesi- | TUBHbIE UCTOYHUKHU 3Hepruu). ONacHOCTb BO3ACHUCTBHUS Ha KHUBBIE OpPraHU3Mbl OPraHUYECKHUX Be-
TEJILHOCTH YeJIOBeKa | IECTB OTJCIBHBIX KIJIACCOB (YIIIE€BOAOPOABI, CHUPTHI, (PEHOIIBI, XJIOPOPraHNUECKUE MPONU3BOIHEIE,
QJIBJIETUbI) CMBICI [TOKa3aTels MPeIeIbHO IOMYCTUMOM KOHIICHTPALUU
IIpakTuyeckue 3ansiTusi MaeHtudukaius opraHMU4eCKUX COEAMHEHHUH OTHENIbHBIX KJIaccoB (Ha OK 01
npUMepe Kpaxmaja, YKCYCHOM KHCIOTBI, OENKOB) C HCHOJb30BAHHEM HUX (HU3UKO-XUMHUECKUX OK 02
CBOICTB M XapaKTEpHBIX KAUeCTBEHHbIX peakiuil. [[BeTHbIE peakiiny GEKOB. OK 04
PA3JIEJI 5 KUHETUYECKHE U TEPMOJUHAMMWYECKHUE 3AKOHOMEPHOCTHU ITPOTEKA-
HHUSI XUMHUYECKHUX PEAKITAN
Tema 5.1. Conep:xanue yuedHoro Mmarepuaja CKopocTb peaklliy, €€ 3aBUCUMOCTb OT pa3IMyHbIX (PAKTOPOB: OK 01
CKopocTh XuMH4Ye- | IPUPOJABI PEarupyrolux BEIIeCTB, KOHIIEHTPALMN PEarupyroX BEIIECTB, TEMIIEPaTypbl MJIOIAAH OK 02
CKHX peaKknuii. peakiMOHHON moBepXHOCTH. TeruoBble 3((eKThl XUMMUYECKHX peakiuid. JK30- U dHAOTepMHUUe-
XHUMHYEeCKoe paBHO- | ckue, peakiuu. OOpaTUMOCTh peakunil. XMMHUYeCKOe paBHOBECUE U €r0 CMEIIEHHE MO JeHCTBUEM
BecHe pa3nYHbIX (HaKTOPOB (KOHIIEHTPALMS PEareHTOB MJIM MPOJYKTOB PEaKIUH, JaBJI€HUE, TeMIIepary-
pa) AJis CO3/1aHUs ONTHUMAJIbHBIX YCIOBUHM MPOTEKaHUs XUMUYecKux mporeccoB. [Ipunnun Jle Illa-
TENbE
IIpakTHyeckne 3aHaTUS PenieHue NMpakTMKO-OPUEHTUPOBAHHBIX 33JaHUM HA NPUMEHEHUE INPUH- OK 01
nuna Jle-lllatense s HaX0XKIE€HUS HANPABICHUSI CMELICHHs] PaBHOBECHSI XUMUYECKON PEAaKIUK U OK 02
aHaJIM3 (aKTOPOB, BIUSIONIUX HAa CMEIIEHNE XUMUYECKOT0 PAaBHOBECHS
PA3JIEJI 6 PACTBOPBI
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Tema 6.1. Conep:xanue yuyeOHoro marepuaja PactBopsl. PacTBopeHne kak (pU3MKO-XHUMHUYECKUH IpoIece. 2 OK 01
IMonsitue o pacTBo- | CrocoObl MPUTrOTOBIEHUS pacTBOpoB. PacTBoprmocTs. MaccoBast 10511 paCTBOPEHHOTO BELIECTBA. OK 02
pax CwMblIci oKa3aTels NpefesbHO JOIYCTUMON KOHLEHTPALUU U €r0 UCIOJIb30BAaHUE B OLIEHKE 3KOJIO- OK 07
rudeckoi 6ezonacHocTH. [IpaBuia skonoruuecku 1eaecoodpa3Horo MoBeACHUs B OBITY U TPYIOBOM
JESTEIBHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3JI0POBbSl U OKPY)KAIOIIEH NMPUPOAHON CpEeIbl; Oonac-
HOCTb BO3JCHWCTBUA Ha JKHMBBIE OpPraHM3MBl OIPEJEICHHBIX BEIIECTB. PelieHune MpakTHKO-
OpPUEHTHPOBAHHBIX PACUYETHBIX 33JaHUN HAa PACTBOPHI, HCIOJIb3yeMble B OBITOBOW M MPOU3BOI-
CTBEHHOM JIESTEIILHOCTH YEJIOBEKa
Tema 6.2. IIpakTuyeckue 3ansitusi [IpurotoBnenue pacTBOpoB 3aJaHHON (MaccoBoi %) KOHILEHTpanuu (c OK 01
HccaenoBanue MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) M ONpEIEJICHUE CPebl BOIHBIX pacTBOpoB. Perienue OK 02
CBOIICTB PACTBOPOB | 3a/1a4 HAa IPUTOTOBJIEHUE PACTBOPOB OK 04
PA3EJ 7 XHUMUS B BBITY U XO3AHCTBEHHOM NESTEJIBHOCTH YEJTOBEKA 6
Tema 7.1. Conep:xxanue yyeOHoro marepuaja Hoseiinve TOCTHXKEHUS XUMUYECKOW HAYKU U XMMHYECKOM 2 OK 01
Xumus B ObITY U | TEXHOJOTUU. Posib XUMUM B 00€CIIEYEHUN YKOJIOTUUECKOM, SHEPreTHYecKoi 1 MuIeBoil 6e301acHo- OK 02
NPOU3BOJICTBEHHOM | CTH, pa3BUTHM MeAWIWHBL [IpaBuia moncka W aHaM3a XUMHYECKOW MH(GOpPMAIMH U3 Pa3ITUIHBIX OK 04
JAeATeJIbHOCTH YeJI0- | HICTOUHHUKOB (Hay4yHas U yueOHO-Hay4Has JUTepaTypa, CpelCcTBa MaccoBoi nHbopMaluu, cets MH- OK 07
BEKa TEPHET)
IIpakTuyeckue 3anaTus [louck u aHanu3 KecoB 0 MPUMEHEHUH XMMHUYECKUX BEIIECTB U TEXHO- OK 01
JIOTUH ¢ yaeToM Oynyiieit mpodeccHoHanbHOM ASSITENIHHOCTH 110 TEMaM: BaXKHEUIIINE CTPOUTEIIbHBIC OK 02
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHUalbl, KPAaCKH, CTEKIIO, KEpaMUKa, MaTepPHaIbl TSl AJIEKTPO- OK 04
HUKH, HAHOMAaTepHaJIbl, TEKCTUIIbHbIE BOJIOKHA, UICTOUHUKH SHEPTUH, OPraHU4YE€CKHE U MUHEPATIbHBIE OK 07
y100peHus, IeKapCTBEHHBIE BEILIECTBA, OBITOBAsK XUMHUSI.
3amuTa: [lpencraBienue pe3yabTaToB peleHusl KeHcoB B popMe MUHH-JIOKJIA/1a C pe3eHTaluei
Bcero: 64
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3. YCJIOBUSI PEAJIN3BAIINU YYEBHOU JUCHUIIINHBI
3.1. TpebGoBaHusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanust yueOHOM AUCIUIIIMHBI oOecrieueHa HaTuIrueM yaeOHOoro kabuHera
O6opynoBaHue y4eOHOTO KabMHETA: MOCaT0YHbIE MECTa MO0 KOJIMYECTBY CTYJICH-
TOB, pabodee MEeCTO IpenoaBarelis, padbovast HEMEJIOBas TOCKa, HaTJISIHbIC TIOCOOMS
(HaOOpBI MIAPOCTEPIKHEBBIX MOJEICH MOJCKYJ, MOJACIH KPHCTANIMYCCKUX PEIICTOK,
KOJUICKITUU TPOCTHIX U CIIOKHBIX BEIIECTB W/WITU KOJIJICKIIUUA TIOTUMEPOB; KOJIICKITHS
TOPHBIX ITOPOJ] I MUHEPAJIOB, Tabymia MeHieneena).
TexHUYecKue CpesicTBa O0YUEHUS: CUCTEMa MYJIbTUMEINA

3.2. MudopmanuonHoe odecnedenne 00y4eHust

OcHoBHas auTEepaTrypa

. Audunorenona, M. B. Xumusi: yueOHUK U TPAKTUKYyM JUJIsi CpeaHEro npodeccuo-
HalibHOTO 0Opa3zoBanus / M. B. Audunorenona, A. B. babkos, B. A. IlonkoB. — 2-¢
u3., ucnp. u gon. — Mocka: U3garensctBo FOpaiit, 2022, — 291 c.

PesnukoB B. A. COOpHUK yHpaXHEHUH M 3a7a4 MO0 OPTaHUYCCKOW XUMUU: ydeOHOe
nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlanb, 2021. — 226 c.

JlomoTHUTEeIbHAS JIUTEPaTypa

[Na6puensn, O. C. Xumus mins npodeccuil U CHenuaibHOCTEH COLUaTbHO-PKOHO-
MHUYECKOTO ¥ TyMaHuTapHoro npoduien [Tekcr] : yueOHUMK it cpel. U Had. npod.
oOpa3oBaHus : pek. DenepalbHbBIM UH-TOM pa3BuTHs oOpazoBanus / O. C. ['abpuenss,
H. I. OctpoymoB. - 6-¢ u3z., crep. - M. : Akaaemus, 2013. - 207 c. - (HauanbHOE n
cpennee npodeccroHasbHOe 00pa30BaHUE.

[Nabpuensn O.C. Xumus 11t npodeccuil U crienuaibHOCTEH TEXHUYECKOTO MPOQUIIS:
y4eOHUK ISl CTyd. yupexaeHuil cpen. npod. oopazosanust / O.C. I'abpuensn, 1.,
OctpoymoB. — 4-¢ u3zn., crep. — M. : Usnarensckuii neHTp «Axagemus», 2017. —

Epdun, I0puit Muxaitnosuu. Xumus : yue6. s cpel. crer. O6pa3oBaHus : J0My-
meHo M-Bom oOpazoBanust PO / 0. M. EpoxuH. - 13-¢ usn., crep. - M. : Akagemus,
2014. -396 c. : umn.

Kanyctuna A. A., Xanwuenko U. I, JIlu6anos B. B. OOmas u HeopraHudeckas Xu-
mus. [lpaktukym / A. A. Kanyctuna, U. I. Xansuenko, B.B. JIubanos — Cankr-
[TerepOypr: Jlans, 2020. — 152 c.

Kysnenosa H. E. Xumus : 10 knacc : yrnyOn€HHbINA ypOBEHD : yUEOHUK ISl yUaluXCsl
oOpazoBarenbHbix opranuzanuii / H.E. Ky3suenosa, H.H. I'apa, .M. TutoBa. — 5-¢
u3l., crepeotun. — M. : Bentana-I'pad 2018. — 448 ¢ : ui.

DJIEKTPOHHBIE PecypChl

1. http:/gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) (3JieKTpoHHas1 OMOIUOTEKA)
2. http://gotourl.ru/4792 (http://periodictable.ru/) (CBOMCTBa XMMHUECKUX DJICMCHTOB)
3.http://www.xumuk.ru (CripaBOYHO-MHGOPMAITMOHHBIN TTOPTaN)

4. http://orgchemlab.com/ (maGopatopus)

5. http://gotourl.ru/4785 (xypHayia « XUMUS U KU3HBY).



http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4792
http://periodictable.ru/
http://www.xumuk.ru/
http://orgchemlab.com/
http://gotourl.ru/4785

3.3. [lepeyennb 3aHATHIA, MPOBOAUMBIX B AKTUBHBIX U MHTEPAKTUBHBIX (hopmMax
OO6I111ee KOTUYECTBO ayAUTOPHBIX 4YacoB — 64 yacoB
3aHATHS B aKTUBHBIX U MHTEPAKTUBHBIX (popmax — 12 yacos

Tema 3ansaTHA 4achl dopma npoBeAcHU

1. Ilepnonnueckuii 3akoH u Ilepuoanyeckas cuctema 2 | PaGora B ManbIX rpynmax (TexXHO-

xumuueckux 3neMenToB Jl. . Menpaeneesa. JIOTUSI COTPYTHUYECTBA)

2. Tumpl XUMHYECKUX pEaKIui 2 | Pabora B ManbIX rpynmnax (TexXHO-
JIOTHsI COTPYAHUYECTBA)

3. CKOpOCTbh XMMUYECKHUX PEaKIHii. 2 | Pabora B MamnbIX rpynmax (T€XHO-

XUMHUYECKOE PABHOBECHE JIOTHsI COTPYAHUYECTBA)

4. Knaccudukanus, CTpoeHre 1 HOMEHKJIATypa opra- 2 | Munu-nexuus

HUYECKUX BEIIECTB

5. UccnenoBanue CBOMCTB pacTBOPOB 2 | Pabora B MamnbIxX rpynmax (T€XHO-
JIOTHsI COTPYAHUYECTBA)

6. Xumus B ObITY U IPOU3BOJICTBEHHOH J1EATEILHOCTH 2 | Ilpe3eHTanuu ¢ UCHOIH30BAHUEM

YCJIOBCKA

Pa3IMYHBIX BCIIOMOTATEIBHBIX
CpEJ/ICTB
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4. KOHTPOJIb M OLIEHKA Pe3YyJbTATOB OCBOCHHS 0011e00pPa30BaTeIbHOMN TUCIU-

IJINHBI

KOHTpOJ]L H OLEHKA PACKPBIBAIOTCA YCPC3 NUCHUIIIMHAPHBIC PE3YJIbTATHI, YCBOCH-
HBIC 3HAHUA U HpI/IO6peTCHHBIe CTYACHTAaMMU YMCHUH:A, HAIIPABJICHHBIC Ha CI)OpMI/IpO-

BaHME 00IMMX U MPO(HEeCCHOHATBHBIX KOMITETESHITHN.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun oueHoYHbIX MePONPHUsi-
KOMIIeTeHIUA THH

OK 01. Beibupats criocoOb1 P 1, Temsr 1.1, 1.2 YcTHBI# onpoc

penieHus 3aaa4 npodeccro- P2, Temsl 2.1,2.2 TectupoBanue

HaJILHOM ACATCIIbHOCTHU IIPU-
MCHHUTCJIbHO K pa3JIn4YHbIM

P 3, Temsr 3.1, 3.2, 3.3
P4, Temn 4.1,4.2,4.3

XUMHAYECKUNA JUKTAHT
XHUMHYECKHE 3aJaUH

KOHTEKCTaM PS5, Temsr 5.1 [TpakTrueckue paboThI
P 6, Temrr 6.1, 6.2 [TpoexTst
P7, Temn 7.1

OK 02. Mcnonb3oBaTh co- P 1, Temst 1.2 YcTHbIi onpoc

BPEMCHHBLIC CPEACTBA ITIOUC-
Ka, aHaJIi3a U UHTCPIIpLCTa-

P 3, Temsr 3.1, 3.2, 3.3
P4, Temnr 4.2,4.3

TectupoBanue,
XHUMHYECKHUE 3a7a4n

1y nHopmauu u uHdop- P 5, Temsr 5.1 Keiic - 3ananus
MaIMOHHEBIE TeXHooruu it | P 6, Temsl 6.1, 6.2 ITpoexTr
BBIIIOJIHEHUS 337124 Ipodec- P 7, Temsr 7.1 IpaxTuueckue paboTel
CHOHAJILHOM JeATEIbHOCTH Koncnexr
OK 04. O¢ddexTuBHO B3au- P 2, Temnr 2.2 VYcTHbI onpoc
MojeicTBOBaTh U pabotath B | P 3, Temsr 3.3 TectupoBanue,
KOJIJIEKTUBE M KOMaH/IC P 4, Tems1 4.2, 4.3 XUMHUYECKHE 3aa9H
P 6, Tembr 6.2 Keiic - 3amanns
P 7, Temn 7.1 WuanBuayanbHbIE TPOESKTHI
[TpakTueckue paboThI
CamocrosiTenbHble padoThI
OK 07. CopeiicTBOBaTh CO- P 6, Temsr 6.1 [IpakTrueckue paboOThI
XPaHEHUIO OKPYKaIOILEeH P 7, Temsr 7.1 Pa3noypoBHEBBIE 3a1aHUsA

Cpelpl, pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUS 00 U3Me-
HEHUW KJIMMATa, TIPUHITATIBI
OepeKIIMBOTO IPOU3BO/ICTBA,
3¢ (pEeKTUBHO AEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIMSIX

Occe

I'pynnoBblie NPOEKTHI
WuauBuayanbHble TPOEKTHI
@pOHTaIBHBIN OIIPOC
Keitic-3amanus

Cocrasutens nporpamMmsl: Yepuuka E. 5.
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