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Pabouas nporpamma yueOnoii aucuumuinasl «OJ1 12. Xumus» pazpaboTana Ha OCHOBE:
- denepanabHOrO roCyAApCTBEHHOTO 00pa30BaTENBHOIO CTaHIapPTa CPEIHEr0 MPO(HeCCHOHATBHOTO
obpazoBanus no cnenuaabHoCTH 38.02.01 DkoHOMUKA 1 OyXTaNITEPCKHM y4eT ( IO OTPaciisiM), BXO-
JIAIIEH B COCTaB YKpyIMHEHHOU rpynibl cnenuanbHocTei 38.00.00 DxoHOMUKA U yIpaBJieHUE, YTBEP-
xnaeHHoro [Ipukazom Munnpocsemenust Poccun ot 24.06.2024 N 437 «O6 yTrBepxeHHH (eaepalb-
HOT'O TOCYZIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa CPEAHEr0 NPOPECCHOHATBLHOIO 00pa30BaHUs
no cienuanbHocTy 38.02.01 DxoHOMMKA M OyXTadTepCcKuil yueT (1o oTpacisim)» (3aperucTpupoBaHO
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN NPOT'PAMMBI OBIIIEOBPA-
30BATEJBHOM JUCHUTLIUHBI «XUMUWSI»

1.1. MecTo IMCUUIVIMHBI B CTPYKTYpe OCHOBHOM NMPOo¢eCcCHOHAIBHOM 00pa3o0-
BaTEJbHOM POrpaMMBbl

OO6mieobpa3oBaTenbHas JUCIUILINHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
00111e00pa30BaTEeIbHOM IHMKJIE Y4eOHOTO TJIJaHa OCHOBHOM MpodeccnoHaibHOl 00paso-
BaTEJIbHOM MporpamMmsbl 1o crenuanbHOCTH 38.02.01 DxoHOMHKA M OyXTralTepCKHid
yueT (1o otpacisim), YI'TIC 38.00.00 DxoHoMUKa U yHIpaBI€HUE.

Tpy10€eMKOCTh AUCHUILIMHBI «XUMUS» Ha 0a30BOM YPOBHE COCTaBIISIET 72 yaca,
U3 KOTOpbIX 64 yaca — 0a30BbIil MOAYJb (6 pa3AenoB) U 8 YaCOB — MPUKIATHON MOy
(1 paznmen), BKIIFOYAIONIUNA MPAKTUKO-OPUEHTUPOBAHHOE COACPKAHNE KOHKPETHOM Mpo-
dbeccun WK CEIUaIbHOCTH.

[TpuknaaHOi MOy b BKIIFOUAET OAWH pazaen. Pazaen 7 «XuMus B ObITY U TIPOU3-
BOJICTBEHHOM JIESITEILHOCTH YEJIOBEKa» pealun3yeTcs JJis BceX Mpodeccuit/crenuanb-
HOCTEH Ha MaTepualie KEHCOB, CBSI3aHHBIX C 9KOJIOTUYECKON 0€30MacHOCTHIO U OLIEHKOM
MOCJICJICTBUN OBITOBOM M MPOW3BOJICTBEHHOW AESITEIBHOCTH, TIO OTPACIsM OyIyIIeH
poecCHOHaTBEHOM AESITETBHOCTH 00YJIarOIITIXCSI.

1.2. llesiu 1 nIaHUPYeMble Pe3yJIbTAThHI 0CBOEHUS JUCUMILTUHBI

1.2.1. Ileau u 3aga4M AMCHMILINHBI

®opMUpOBaHUE Y CTYACHTOB IPEACTABICHUS O XUMUYECKON COCTABIISIONIEH ecTe-
CTBEHHO-HAYYHOM KapTUHBI MUPA KaK OCHOBBI IPUHSATHS PEUICHUN B )KU3HEHHBIX U MPO-
W3BOJICTBEHHBIX CUTYyAIMAX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOJIHOM cpe/ie.

3agaum IUCHUILUIAHBI:

1) cpopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHYECKUX IMPO-
LIECCOB U SIBJICHUW B OKPY>KAIOLIEH CPeIe, HETOCTHON HAyUYHON KapTUHBI MUPA, B3aUMO-
CBSI3U U B3aMMO3aBHCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBIATH (POPMYIIbI HEOPTAHUYECKUX M OPTaHMYECKUX Be-
HIECTB, YPABHEHUSI XUMUYECKUX PEAKIUNA, OOBACHITH UX CMBICII, HHTEPIPETUPOBATH Pe-
3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEICHUS MPOCTEUIINX XUMHUYECKUX DKCIICPHUMEH-
TaJbHBIX HCCJIEAOBAHUN C COOJIOJICHHEM TpaBWJl 0€30MMacHOr0 OOpallleHHs C Bellle-
CTBaMHU U J1a00paTOPHBIM 000PYAOBaHUEM;

4) pa3BUTh YMEHUS UCTIOIH30BATh HHPOPMAIIMIO XUMHUYECKOTO XapaKTepa U3 pas-
JUYHBIX UCTOYHUKOB,;

5) chopMupoBaTh YMEHUSI TPOTHO3UPOBATH MOCIEICTBUSL CBOCU NEATEIIBHOCTH U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) copMupoBaTh TOHUMAHHE 3HAYUMOCTH JIOCTIKCHUN XUMUYECKOM HAyKU U
TEXHOJIOTHUH ISl pa3BUTHS COITMATBHON 1 TTPOU3BOJACTBEHHOM cep.



1.2.2. IlnannpyemMbie pe3yJabTaThl 0CBOCHHUSA 0011e00pa3oBaTebHON JUCHHUILIUHBI B c00TBeTcTBHHU ¢ PI'OC CIIO n Ha

ocHoBe ®I'OC COO

Koa n Haume-
HOBaHue Qop-

HﬂaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHHUS NUCHUIIJIMHDbI

paTh CIIOCOOBI
perieHus 3a1a4
npodeccro-
HAJILHOU Jes-
TETBHOCTH IIPHU-
MEHHUTEJIBHO K
Pa3INYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TpPYyJIy, OCO3HAaHHE IIEHHOCTH Ma-
CTEepCTBa, TPy 10JII00ue;

- TOTOBHOCTh K aKTHBHOH NIEATENFHOCTH TEXHOJIO-
THYECKOHN U COIIMATbHOM HAaNPaBIEHHOCTH, CTIOCO0-
HOCTh WHUIIMHPOBATH, ITUIAHUPOBATH M CAMOCTOS-
TEJIHHO BBIMOJIHATH TAKYIO NESTEIbHOCTH;

- MHTEpEC K pasIuvHbIM chepam mpodhecCHoHaIb-
HOM NI TENBHOCTH,

OBnajgeHne yHMBepPCAJIBHBIMH Y4Ye€OHBIMH IIO-
3HABATEJIbHBIMH JeHCTBUSIMU:

a) 0a30BbIe JOTHYECKHE JeHCTBHUA:

- CAMOCTOSITENTFHO (POPMYIIMPOBATH U aKTyaTHU3UPO-
BaTh Npo0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIN NMPHU3HAK MU OC-
HOBaHMS JUIsl CpaBHEHUS, Kilaccuukanuu u 0000-
IICHUST;

- ONpENeNsITh LT JIeATEIbHOCTH, 33/1aBaTh Mapa-
METpPBI M KPUTEPUH UX JIOCTIKCHUS;

- BBISBIISTH 3aKOHOMEPHOCTH W TMPOTHBOPEUHUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B JCATEILHOCTD, OIICHUBATH
COOTBETCTBUE pPE3yJIbTaTOB LEJISAM, OLICHUBAThH
PHUCKH MTOCTIEICTBUI IEATENbHOCTH;

MHPYEMBIX Oo0mmue JAucuMniinHapHble
KOMIIeTeH LM
OK 01. Bpi6u- | B yacT TPyA0BOr0 BOCIHHTAHUSA: - BJIAIETh CUCTEMOM XMMUYECKUX 3HAHUMU, KOTOPas BKIIIOYAECT: OCHOBOIIOJIAra-

IOLIME MOHATUS (XUMUYECKUI JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04Ka aToMa,
S-, p-, d-dIIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, MOJIEKYJIa, BAJIECHTHOCTb, JJIEK-
TPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHHSI, XUMUYECKas CBA3b, MOJIb, MOJISP-
Hasi Macca, MOJISIPHBIN 00beM, yIIIepoJHbIN CKeJeT, PyHKIMOHAIbHAS TPYIIIa,
paaMKall, U30MEpHsi, U30MEPBI, TOMOJIOTHYECKUIN Psl, TOMOJIOTH, YIJIEBOIO-
POABI, KUCIOPOA- ¥ a30TCOAEPIKAIUE COSIUHEHNUS, OMOTOTNYEeCKU aKTHBHBIE
BellecTBa (YrJeBOJbl, KHUPbI, OEIKH), MOHOMEp, MOJIMMEp, CTPYKTYypHOE
3B€HO, BEICOKOMOJIEKYJISIPHBIE COCAMHEHUS, KPUCTAIIINYECKAsl PELLIETKA, THUIIBI
XMUMHUYECKUX PEAKIMN (OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE, 9K30-U SHJO0TEP-
MHUYECKHE, PEaKIIMd MOHHOTO OOMEHa), PAacTBOP, AJIEKTPOJIMTHI, HEIIEKTPO-
JIUTBI, DJIEKTPOJIUTUYECKAS] TUCCOLMALINS, OKACIUTEIb, BOCCTAHOBUTEIIb, CKO-
pPOCTh XUMHYECKOW pEaKLUH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOT0 CTpOeHMs opraHudeckux BemecTB A.M. Bytneposa,
TEOPHsI DIEKTPOJIUTUUECKON JUCCOLMALUY, ITepuoandeckui 3akoH .M. Men-
JiesieeBa, 3aKOH COXPaHEHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XMMUH, (DaKTOJIOTUYECKHE CBEICHHUS O CBOWCTBAX, COCTABE, MOJIyYEHUH U 0e3-
OIIACHOM HCIIOJIB30BAHUH BAKHEHUIINX HEOPraHMYECKUX U OPraHMYECKHUX Be-
IIECTB B OBITY M MIPAKTUYECKOMN IEATEIHHOCTH YEIOBEKA,;

- YMETH BBIABIIATH XapaKTEPHbIE IPU3HAKU U B3aMMOCBS3b U3YUYEHHBIX IIOHS-
TUH, NPHUMEHATH COOTBETCTBYIOUIME IOHATUSA P ONHMCAHUU CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX U OPraHUYECKUX BEILECTB U UX IIPEBPALLCHUI; BbI-
SBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U MPEICTABICHUIMU
JAPYTUX €CTECTBEHHOHAYYHBIX MIPEAMETOB;




- pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUU
KU3HEHHBIX TTPOOIeM

0) 0a30BbBIE HCCaE0BaTENbCKHE JeHCTBHA:

- BIIQJICTh HABbIKAMH y4€OHO-MCCIIeIOBATEILCKON 1
MIPOCKTHOM NIeITeIbHOCTH, HAaBBIKAMH pa3pelIeHus
npo0em;

- BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTY-
aIu3UpOBaTh 3a/1ady, BBIJBUTAaTh THIOTE3Y €€ pe-
LICHUS, HAXOJUTh apTyMEHTHI JUIs I0Ka3aTeIbCTBA
CBOUX YTBEP’KIICHUH, 3a/1aBaTh MapaMeTpbl U KpH-
TEPUU PEIICHHUS;

- QaHAJIM3UPOBATH MOJIYYEHHbIC B XOJ€ PEUICHUS 3a-
a4yl pe3ysiabTaThl, KPUTUUECKU OLICHUBATh MX JO-
CTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIIbHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HECATCIILHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX Mpe-
METHBIX 00/1acTeil;

- BBIIBUTATh HOBBIC UJIEH, IIPEIaraTb OPUruHalb-
HBIE TOJIXO0/IbI U PELICHUS;

- CIIOCOOHOCTh MX MCIIOJIb30BaHUS B IIO3HABATEIIb-
HOUW U COUMAIBHOM MPAKTHUKE

- YMETh HUCIIOJIb30BaTh HAMMEHOBAHMSI XMMUYECKHX COEIMHEHHI MEXyHa-
POIHOIO COX3a TEOPETUYECKON U MIPUKIIAJHOW XUMHUU U TPUBUAJIbHBIE HA3Ba-
HUS BXKHEUIIUX BELIECTB (ITUIICH, alleTUJICH, TIUIEpUH, ¢peHom, popmanbie-
TUJI, YKCyCHasl KUCJIO0Ta, IJIMIUH, YrapHbId ra3, yriaeKUcbli ra3, aMMuax, ra-
IIIeHasi U3BECTh, HeralleHasi H3BeCTh, MUThEeBasl COJa U JAPYTUX), COCTABIATH
(bopMyJIBl HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB, YPaBHEHHS XUMHUYE-
CKUX peaklUi, OOBSICHATh UX CMBICI; MOATBEPKIATh XapaKTepHbIE XUMUYE-
CKHE€ CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUM;

- YMETh YCTaHABJIMBAThH NPUHAIJICKHOCTh U3YUEHHBIX HEOPraHUUECKUX U Op-
FaHUYECKUX BEILIECTB K ONPEIEICHHBIM KJlaccaM U IPYIIaM COCIMHEHUMH, Xa-
pakTepu30BaTh UX COCTAB M Ba)KHEHMIIIME CBOMCTBA; ONpPEAEIATh BUIbI XUMHU-
YEeCKUX CBsi3el (KOBaJCHTHAs, MOHHAS, METAJJIMYECKasi, BOJOPOIHAS), TUIIBI
KPUCTAJUTMIECKUX PEIIETOK BEIIECTB; KIAacCU(DUIIUPOBATh XUMHUECKUE Peak-
11H;

- copMUPOBATH TIPEACTABJICHUS: O XUMUUECKOU COCTABJISIONICH €CTECTBEH-
HOHAYyYHOM KapTHHBI MHUPA, POJIM XMMHUU B MO3HAHWUM SIBIICHUU MPUPOJIBI, B
(hOopMHPOBAHUY MBIIUIEHUS U KYJIBTYpPbI IMYHOCTH, €€ QyHKIIMOHATIBLHOU Ipa-
MOTHOCTH, HEOOXOAUMOM JJIs peIIeHUs MPAKTUYECKUX 337434 U HKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpee;

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POpMyJIaM U ypaBHEHUSM XHU-
MUYECKUX PEaKIUi C UCIOJIb30BaHUEM (U3NYECKUX BEJIMYHMH, XapaKTepU3y-
IOLIMX BELIECTBA C KOJMYECTBEHHONW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIJIOBHUSI) ra30B, KOJIMYECTBA BEIIECTBA; UCIOJb30BaTh CUCTEMHBIE XUMUYE-
CKM€ 3HAHUSA JIJIsl IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM

OK 02. Uc-
MOJIB30BaTh CO-
BPEMEHHbIE
CpeacTBa Mo-
HCKa, aHaJlu3a
Y UHTEpIIpeTa-

B o0J1acTH HEHHOCTH HAYYHOT0 O3HAHUSA:

- c(hopMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBET-
CTBYIOIIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HAayK{ ¥ OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha
JMAJIore KyJbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIHUKYILTYPHOM MHUPE;

- YMETb IJIAHUPOBATH U BBITIOIHITh XUMUYECKUH SKCIIEPUMEHT (TIPEBpaIleHuUs
OpraHMYeCKHUX BELIECTB IPU HArPEBaHUH, ITOTYUYCHHUE STUIICHA U U3YYEHUE €T
CBOWCTB, KAaUECTBEHHbIC PEAKUMU HA AJIbAETUJIBI, KpaxMall, YKCYCHYIO KHC-
JIOTY; IeHaTyparus OCJIKOB MPU HarpeBaHUH, IBETHHIE PEAKIIUU OCIIKOB; TIPO-
BOAWTH PEAKIIUN HOHHOTO 0OMEHa, OTIpeIesITh CPeIy BOJHBIX PACTBOPOB, Ka-
YECTBEHHBIE PEaKIIUU Ha Cylb(dar-, kKapOoOHAT- U XJIOPUA-aHHOHBI, HA KATHOH




iy nHpopMa-
e 1 uHpOp-
MaIOHHbIE
TEXHOJIOTUU
JUISL BBITIOJNTHE-
HUS 327124 TIPO-
(heccruonab-
HOU JIEATENbHO-
cTU

- COBEpILEHCTBOBAHHUE S3bIKOBOM M YHUTATEIbCKOU
KyJBTYpBhl KaK CPEICTBA B3aUMOJCHCTBUS MEXKITY
JIOABMU U TIO3HAHUSI MUDA;

- OCO3HAHME IEHHOCTH HAyYHOU AEATEIbHOCTH, TO-
TOBHOCTb OCYILLECTBIISATh IPOEKTHYIO U UCCIIE0Ba-
TEJNBCKYIO JIeSTeNbHOCTh WHAWBHUIYaTbHO U B
Ipynme;

OsiajeHHe YHMBepPCAJIBHBIMH Y4eOHBIMHM IIO-
3HaBaTeJIbHbIMU /1 CTBUSIMM:

B) padoTra ¢ HHOpMALHEH:

- BJIQJICTh HABBIKAMU IOJyYeHHUs] UHPOPMALUU U3
MCTOYHHUKOB PA3HbIX TUIOB, CAMOCTOSTENILHO OCY-
IIECTBIISITH MTOMCK, aHAJIM3, CHCTEMATHU3aIUI0 U WH-
TepIrpeTanuo UH(GOpMauu pa3iIu4YHbIX BUIOB U
dhopm npecTaBiIeHus;

- CO3/1aBaTh TEKCTHI B Pa3InYHbIX (hopMaTax c yue-
TOM Ha3zHaueHUs] WHPOPMAIMU U EIIEBOH ayTUTO-
pHH, BBIOMpast ONTUMANbHYI0 (OpMY IpecTaBlie-
HUS U BU3yalln3allui;

- OLEHMBATh JIOCTOBEPHOCTh, JIESTMTUMHOCTh WH-
dbopmanmu, ee COOTBETCTBHE IPABOBBHIM U MO-
palbHO-3TUYECKHM HOpMaM;

- WCTOJB30BaTh CpEeACTBA HMH()POPMAITMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B pEIIeHUH KO-
THUTUBHBIX, KOMMYHUKATUBHBIX ¥ OpPTaHU3aIHOH-
HBIX 33/1a4 C COOJIOZIeHHEM TpeOOBaHUIl 3ProHo-
MUKH, TEXHUKHA 0€30MacCHOCTH, TUTHEHBI, PECypco-
cOepeKeHHsl, MPABOBBIX U ATUYECKHX HOPM, HOPM
nH(OPMAIMOHHOW 0E30MTaCHOCTH;

- BJIaJIeTh HaBbIKAMU PACIO3HABAHUS U 3aLUThI
uHpopManuu, HHHOPMAIIMOHHOK 0€30IacHOCTH
JMYHOCTH;

aMMOHHMS; pelaTh SKCIepUMEHTaIbHbIC 3a0a4M 110 TeMaM "Metambl" u "He-
MeTaJuTbl'") B COOTBETCTBUU C NMPAaBUIAMU TEXHHUKH O€30MacHOCTH MpH o0pa-
IICHUH C BEUIECTBAMH U JaOOPaTOPHBIM 00OpYyIOBaHUEM; MPEACTABIATH pe-
3yJbTaThl XUMUYECKOTO SKCIIEPUMEHTA B ()OpME 3aIHiCh ypaBHEHUH COOTBET-
CTBYIOIIUX peakiuii U popMyIUPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIbTATOB;
- YMETh aHAJU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, TIOTYIaeMy0 U3 pPa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nndopmanuu, cetb HTEepHET U Apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAYYHOI'O [I03HAHHUS BEIIECTB U XMMUUYECKUX
SBJICHUH (HaOMI0IeHNEe, U3MEPEHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHHE);

- YMETb NPOBOJUTH PACUETHI [0 XUMUYECKUM (pOopMysaM U ypaBHEHUSIM XU-
MUYECKUX PEaKIUil ¢ UCMOJIb30BaHNEM (U3UYECKUX BEIUYHMH, XapaKTepHU3y-
IOLINX BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMalibHbIE
YCIIOBUS) Ta30B, KOJIWYECTBA BEUIECTBA; UCIOIB30BAaTh CUCTEMHBIE XUMUYE-
CKH€ 3HAHUS JIJISl IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 04. Dddek-
THUBHO B3aHMO-
NercTBOBAaTh U
pabortath B
KOJUICKTHBE U
KOMaH/IE

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSATEIbHO-
CTU U CaMOOIPEETIECHHUIO;

-OBJIaJIcHHE HaBBbIKAMU Yy4eOHO-HCCIIeOBaTElNb-
CKOM, MPOEKTHON U COLMAJIbHOW JIEATEIIbHOCTH;
OBiaeHue yHMBEPCAJIbHBIMM KOMMYHHKATHB-
HBIMH JTeHCTBUSIMMH:

0) coBMecTHAsI 1eSITeIbHOCTD:

- MNOHUMAaTh M HCHOJIb30BATh MPEUMYIIECTBA KO-
MaHIHOW ¥ UHJIMBUYaITbHOU PabOThI;

- IPUHUMATh LEJIU COBMECTHOM JEATEIIbHOCTH, Op-
TraHW30BbIBATh U KOOPAMHUPOBATH JICUCTBUS MO €€
JIOCTUKEHHIO: COCTABJIATH IUIAH JACHUCTBHM, pacnpe-
JeNIATh POJIM C Y4€TOM MHEHUH YYaCTHUKOB 00CYXK-
JaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJIWHUPOBATh W BBIMIOJHATH PabOTy B YCIIO-
BUSIX PEaJbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAH-
HOTO B3aMMO/JICHCTBHS,

- OCYIIECTBIATH MO3UTUBHOE CTPATETNYECKOE MTOBE-
JICHUE B PA3JIMYHbBIX CUTYyAIUSAX, IPOSBIISATH TBOPUE-
CTBO M BOOOpakeHHE, ObITh MHUITUATUBHBIM
OBjaieHHe YHHBEPCAJIbHBIMH PeryJATHBHBIMH
JeiCcTBUSIMMU:

') IPUHATHE ce0sl U APYTUX JIIOJeH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIFOACH
IIPU aHAJIM3€ PE3YyJIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIOJICH HA
OIIHMOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MU C TIO3H-
LUK IPYTOro YeJIOBEKa;

- YMETb IJIAHUPOBATH U BBIMOIHITh XUMUYECKUHN SKCIIEPUMEHT (TIpeBpaIlieHus
OpPraHMYECKUX BELIECTB IIPU HArpEeBaHUU, IOJYyUYEHUE ITHUIICHA U U3yUYEHUE €r0o
CBOMCTB, KaueCTBEHHbIC PEAKIIMHM Ha allbJETU]bI, KpaxMaj, YKCYCHYIO KHC-
JIOTY; A€HaTypalus OeIKOB IIPU HarpEeBaHUH, [IBETHbIE PEAKIIMH OEJIKOB; MPO-
BOJMTDH PEAKIIUN HOHHOTO 0OMEHa, OTpeIesITh CPely BOJHBIX pACTBOPOB, Ka-
YECTBEHHbIE PEaKIUU Ha CyJb(art-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATUOH
aMMOHMS; pelaTh KCIepUMEHTaIbHbIC 3aa4u 1o TeMaMm "Metamibl" 1 "He-
MeTauTbl'") B COOTBETCTBUU C NMPAaBUIAMU TEXHHUKH O€30MacHOCTH mpu o0pa-
IICHUH C BEUIECTBAMH U JaOOPaTOPHBIM 00OpYyIOBAaHUEM; MPECTABIATH pe-
3yJbTaThl XUMUYECKOTO SKCIIEPIMEHTA B (hOpMe 3aliCh ypaBHEHUI COOTBET-
CTBYIOIIUX peakuuil 1 GopMyIHpoBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB

OK 07. Copeii-
CTBOBATh CO-
XPaHEHUIO
OKpYyXaroIen

B 06;1acTH 3K0J10rM4€CKOr0 BOCIIMTAHUSA:
- ¢(hopMHPOBAHHOCTH IKOJOTUYECKON KYJIbTYPBHI,
MMOHUMAHUE BIIMSIHUS COLUATBHO-3KOHOMHUYECKHUX

- copMHpOBATH TIPEACTABICHHUSI: O XUMUUECKOW COCTABIISIONICH €CTECTBEH-
HOHAYyYHOM KapTHHBI MHUPA, POJIM XMMHUU B MO3HAHWUM SIBICHUU MPUPOIBI, B
(hOopMHPOBAHUY MBIIUIEHUS U KYJIBTYpPbI IMYHOCTH, €€ QyHKIIMOHATIBHOU Ipa-
MOTHOCTH, HEOOXOUMOM JJIsl pEIICHHSI MPAKTHUECKHX 33124 U DKOJIOTHUECKU
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cpebl, pecyp-
cocOepexe-
HUIO, TTPUMe-
HATH 3HAHUS 00
U3MCHCHHUH
KJIUMaTa, MpuH-
IIUTIBI Oepex-
JMBOTO MPOU3-

MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUAIIb-
HOM cpesbl, OCO3HAHUE TJI00AIBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIeMm;

- IUIAHUPOBAHWE M OCYLIECTBIICHUE ACHCTBUU B
OKpY’KallIllel cpefe Ha OCHOBE 3HaHUS Lenei
YCTOMYMBOI'O Pa3BUTHS YETIOBEUECTBA;

AKTUBHOE HETIPUATUE JEHUCTBUM, TPUHOCSIINX BpEL
OKpY>Karollei Cpee;

000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U IIPUPOTHOM CPEIE;
- YMETh COOJIIOJATh MpaBHiia YKOJOTHUECKH IEIeCO00pa3HOro MOBEICHHS B
OBITY U TPYJOBOW NEATEIBHOCTH B IIEJIAX COXPAHEHHUS CBOETrO 3/I0POBbS U

OKpY>Karollel MPUPOJHOM CPEAbL, YUUTHIBATH OMMACHOCTH BO3/ICHCTBUS HA JKH-
BbI€ OPraHU3Mbl ONPEIEICHHBIX BEIIECTB, IOHUMAsl CMBICI IIOKa3aTess Ipe-

JEIIBHOU TOITyCTUMOW KOHIICHTPALUH

BOJICTBA, (- - YMEHHE MPOTHO3UPOBATh HEOIArOMPUATHBIE KO-
(hEeKTHUBHO JIeli- | JJOTUYECKHE IOCIICICTBUS MTPEAIPUHIMACMBIX JICH-
CTBOBATh B CTBHH, IPeIOTBpAIATh UX;
YpE3BbIYANHBIX | - PACIIMPEHUE OMbITA JEATEIIBHOCTH 3KOJIOTHYe-
CUTYaIUsX CKOM HampaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH YUeOHO-UCCIIE0BATEIb-

CKOM, IPOEKTHOU U COIUATBLHOM JIESITENIbHOCTH;
K 7.1 - BJIQJICTh HABBIKAMH TIOJTyYeHUST HHPOpMAIIH U3 - BJAJETh CUCTEMOM 3HAHUI O METOJAX HAyYHOrO NO3HAHUS SABJICHUN
BrigaBaare HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO MIPUPO/IbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSMH IPUMEHSTh
TEXHAYCCKHE OCYILIECTBJISATh MOUCK, aHAJIU3, CACTEMATU3AIMIO U | 3TU 3HAHUS MPH SKCIIEPUMEHTAIBHOM HCCIIE0BAHUN BEUIECTB U JIJIS
POOIIEMBI, HUHTEPIIPETANIO HHPOPMAITUHU PA3INYHBIX BUJOB U | OOBSICHEHUS XUMUYECKUX SBICHUH, HIMEIOIINX MECTO B IIPUPOJIE
BO3HHKAOIME | (hOpPM MpeICTABIICHNUS, MPAKTUYECKOU JEATEIIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;
B IpoLecce
SKCIUTyaTalluu
0a3 maHHBIX U
CEpBEPOB
[IK 3.4. [IpoBo- | - co3/1aBaTh TEKCTHI B Pa3IUYHBIX (OpMATAX C y4de- | -yMeTh COOJII0IaTh IIPaBUIIa SKOJIOTUYECKH 11€]I€CO00Pa3HOTO MOBEICHHUS B
JIATh TOM Ha3HaueHUsl HHPOPMAIIUHU U LIETIEBON ayAUTO- | OBITY M TPYJOBOM ACSITETLHOCTH B IENSIX COXPAHEHHUS CBOETO 370POBbSI U
CpaBHUTEIb- puu, BEIOMpas ONTUMAIbHYIO (hOpPMY MpECTaBIe- | OKPYIXKAIOIIECH MPUPOTHON CPEJIbl; YUUTHIBATH OMTACHOCTh BO3CHCTBHUS Ha
HBIM aHAIN3 HUS ¥ BU3yaJIM3alliy; - OLIEHUBATH JOCTOBEPHOCTh, | KMBBIE OPTaHU3MBbI OIIPEACIICHHBIX BEIIECTB, IOHUMAsi CMBICIT TTOKa3aTelis
MPOTPAMMHBIX | JISTUTUMHOCTH HH(OpPMAIIUU, €€ COOTBETCTBUE MpeIeTbHON TOMyCTUMOW KOHIIEHTPALINH;
MPOJIYKTOB U MIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM; - - YMETh IPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C MO3UIIUNA
CpEICTB HCIIOJIh30BaTh CPeICTBAa MH(POPMAIIMOHHBIX U AKOJIOTUYECKON 0€30MacHOCTH MTOCJIEICTBHS OBITOBOM M TIPONU3BOCTBEHHON

KOMMYHHUKAaIIMOHHBIX TEXHOJIOTHM B PECIICHUA




pa3paboTKH, C
IETTBIO
BBISIBJICHUS
HAWTy4IIero
pelIeHHs Co-
TJIACHO
KPUTEPUSIM,
OIpEeICTICHHBIM
TEXHHUYECKUM
3a7]aHUEM.

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3aj1a4 ¢ COOMI0IeHHEM Tpebo-
BaHHH YPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTH-
€HBI, pecypcocOepexeHusl, MPABOBBIX U STUYECKUX
HOPM, HOPM UH(GOPMAITMOHHON 0€3011aCHOCTH; -
BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI UH-
dhopmaruu, THGOPMAITMOHHON O€30MTaCHOCTH JIMY-
HOCTH;

- YMEHHE MTPOTrHO3UPOBAThH HEOIATONPUSTHBIE
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAECMBIX
JEUCTBUM, IPEIOTBpALATh UX;

- pacuIMpeHHe OIbITa JACSITEIILHOCTH IKOJIOTHYe-
CKOM HaIpaBJICHHOCTH,

- OBJIQJICHUE HABBIKAMH Y4eOHO-UCCIIE0BATEIb-
CKOMH, IPOEKTHOW U COIUAILHOM JIESITEIbHOCTH;

ACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C nepepa60TI<0171 BCIICCTB, UCIIOJIb30-
BaTh MNOJTYYCHHBIC 3HAHUWA OJI IPUHATUA I'PAMOTHBIX pGIHeHI/Iﬁ HpO6J'[eM B
CUTyaluAax, CBA3aHHBIX C XHMHeﬁ;
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Kon ®opmyaupoBka usz ®IroC COO YTOYHEHHBIN JTUYHOCTHBIE pe-
3yJIbTAaTHhI JJIs IpeAMeTa

JIP 8 c(OPMHPOBAHHOCTb POCCUICKON TIpaxaaHCKol | HyBCTBO TropIocTH 3a  CBOIO
UJACHTUYHOCTH, NMAaTPUOTU3MA, YBaKE€HUS K CBO- | Ponuny
€My Hapoly, 4yBCTBAa OTBETCTBEHHOCTH IEPEN
Ponunoi, ropoctu 3a cBou Kpai, cBoro Poauny,

CBOH fA3BIK M KYJBTYpY, IPOILIOE U HACTOSILEE
MHOTOHAIIMOHAJIBHOTO  Hapojaa
Poccuu;

JIP 20 c(OPMHPOBAHHOCTH 30POBOTO U OE30MaCHOT0 | peayu3arus 3/10pOBOTO U
o0pa3a >KU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K | Oe30macHOro odpasa KU3HU
CBOEMY 3JJ0POBBIO;

JIP 22 AKTUBHOE HENPUATUE BPEIHBIX IPUBBIYEK U | HENPUATHE BPEIHBIX IPHUBBIYEK:
UHBIX (OpM MPUUUHEHHUS Bpeaa GU3NYECKOMY M | KypeHus, ynoTpedaeHus
NICUXUYECKOMY 3/I0POBBIO; QJIKOT0J151, HADKOTUKOB;

JIP 26 TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B | TOTOBHOCTh M CIIOCOOHOCTH K
TOM YHCJIE€ caMOOOpa30BaHUIO, HA MPOTSHKEHUU | OOpa30BaHUIO, B TOM  YHCIe
BCEH JKHM3HU; caM000pa30BaHHIO

JIP 32 c(hOpMHUPOBAHHOCTH MHUPOBO33pEHHUS, | CHOPMUPOBAHHOCTH MHPOBO33pE-

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHU, OCHO-
BaHHOTO Ha JHAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOETO0 MECTa B IOJIMKYJIbTYPHOM
MUDE;

HuS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
€CTECTBEHHBIX HAYK
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM IUCIATIIUHBI «XH-

MUS»

2.1. O0beM AUCHMILINHBI U BUABI Y4e0HOH padoThl

Bun yue6Hoii padoTsl

O0BeM B yacax

O0bem 00pa3oBaTeIbHONH MPOTPAMMBI IUCHUANJIMHBI 72
B T.4.

OcHoBHOe coaep:xaHue 64
B T. U.:

TEOPETUIECKOE O0yUCHIE 30
MIPAKTUYECKHUE 3aHATHUSA 26
1abopaTopHbIC 3aHATUS 10
IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/leP KaHUeE (COAepKaHHue TPH- 6
KJIAJTHOTO MO/TYJIS)

BT. 4.

TeopeThdecKoe oOyueHne 2
IIPAKTUYECKUE 3aHATHS 4

IIpome:kyTouHasi arrectanus (qudQepeHIPOBaHHBIN 3a4eT)

12




2.2. TemaTn4yeckuii JiaH u coacpkaHue NUCHUIIJIMHbI

HaumenoBanme | Coaep:xxanue yueOHOro MaTtepuasia (OCHOBHOE M NPO(ecCHOHATILHO-OPUEHTUPOBAHHOE), J1abopa- OB LeM 1aCOB dopmupyembie
pa3/iesoB U TeM TOPHbIE H IPAKTHYeCKHe 3aHATHSA, IPUKJIATHOH MOIYJIb KOMIIeTeH MM
1 2 3 4
OcHOBHOe coaep:xkaHue 64
Pa3nea 1. OcHOBBI cTpOCHHS BellecTBa 6
Tema 1.1. OcHOBHOE cojiepKaHne 4 OK 01
CTpoeHue aTOMOB
TeopeTnueckoe o0yueHue 2
XUMHUYECKHX dJIe-
MEHTOB U TpH-
posia XUMHHUCCKON | Coppemennas Mozienb cTpoeHHs aToMa. CHMBOIMYECKHH S3bIK XMMUM. XUMHUECKUH dIeMeHT. Djek-
CBA3H TpoHHas KoH(uryparus aroma. Kinaccuduxanms XauMu4ecKux 3JI€MEeHTOB (s-, p-, d-onemeHTsl). BaneHnt-
HBI€ JIEKTPOHBI. BaleHTHOCTh. DIIEKTPOHHAS IPUPOAA XUMHUECKOH CBSA3U. DIEKTPOOTPULIATEIbHOCTD. 2
Bunapl xumuyeckoi cBsizu (KOBaJeHTHAs, MOHHAS, METATHYECKast, BOJAOPOJIHAS) M CITOCOOKI €e 00pa3o-
BaHUA
IIpakTHYecKHue 3aHATUS 2
Pemenue 3a1annii Ha UCIIOJIB30BaHNE XMMHUECKON CUMBOJIMKY M Ha3BAaHUH COEIMHEHUI 110 HOMEHKIIA-
Type MEXIyHapOJAHOIO COI03a TEOPETUUECKON U MPUKIATHON XUMHUU U TPUBUAIBHBIX Ha3BaHUH 7S CO-
CTaBJICHUS] XUMHUYECKUX (DOPMYJT ABYXaTOMHBIX COCTUHEHUH (OKCUAOB, CYIb(PHUI0B, THIAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX COCAMHEHUH OTIEIBbHBIX KIACCOB. 2
[IpakTHueckue 3aJaHus Ha YCTAaHOBIIEHUE CBSI3U MEX]y CTPOEHHUEM aTOMOB XMMHYECKUX JJIEMEHTOB U
NnepuoaANICCKUM U3MCHCHHUEM CBOMCTB XUMHUYECKHUX DJIEMEHTOB M UX COGI[I/IHCHI/Iﬁ B COOTBETCTBHMU C II0-
noxenueM [leprnoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
OK 02
IIpakTHYecKue 3aHATUS 2
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[Tepuognueckuii
3aKOH W Tabimia
J.1. MenneneeBa

[Iepuonnueckas cucrema xumuyeckux daeMeHToB .M. Menneneesa. @usznueckuit cmeici [lepuoanue-
ckoro 3akoHa /.. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB, 00pa-
3yE€MbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJOKEHHUEM XUMHUECKOTO 3JIEMEHTA B
[Iepnonnueckoii cucreme. MupoBO33peHUECKOE U HaydyHOe 3HadyeHue [lepnoanueckoro 3akona /1.1.
Menpeneesa. [Iporunossl J[.11. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 33IaHUN HA XapaKTePU3aALMI0 XUMUYECKHX dJIe-
MeHTOB «MeTamnueckue / HeMeTaIUTMYeCKUE CBOMCTBA, AIEKTPOOTPUIIATEILHOCTh XUMHUUECKHX dJIe-
MEHTOB B COOTBETCTBUHU C MX BJIEKTPOHHBIM CTPOCHHEM U IMOJOKEHUEM B IEPUOIMYECKON CUCTEME XU-
muueckux 3jaemenToB .M. Menaeneepay

Pa3zpen 2. XumMnuyeckue peakuuu

10

Tema 2.1. Tunel
XUMUYECKUX pe-
aKILIMN

OcHoBHOe coep:kaHue

TeopeTrnueckoe o0yueHue

Krnaccudukanus u TUIBI XUMUYECKUX peakLUii ¢ ydacTHeM HeopraHuueckux BemecTB. CocTaBieHne
ypaBHEHUH peaKInii COeTUHEHUS, PA3I0KEHUS, 3aMeIeHNs], 0OMEHa, B T.4. PEAKIIHil TOPEHUsI, OKUCIIe-
HUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBNIeHU. CTeneHb okuciaeHusi. OKUCIUTEIb U BOCCTaHOBUTENb. Co-
CTaBJICHUE M YPaBHUBAHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI METOIOM AJIEKTPOHHOTO Oa-
nanca. OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B PUPO/IE, MPOU3BOICTBEHHBIX MPOIECCAX U KHU3-
HEJEATEIbHOCTH OPTaHU3MOB

HpaKTH‘leCKI/Ie 3aHATUSA

KonunuectBennsle oTHOmEHNUS B XUMHUUA. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUU U PAaCUCTHI 1O
YPaBHEHUAM XUMUUYECKUX peakiuid. MoJib KaKk eIMHMIA KOJIMYecTBa BenlecTBa. MossipHas macca. 3a-
KOHBI COXpAaHEHMS MacChl ¥ 3HEpruu. 3akoH ABoraapo. MossipHblii 00beM ra3zoB. OTHOCUTEIbHAS IIOT-
HOCTb T'a30B. PacyeTsl Mo ypaBHEHHUSIM XMMHUYECKUX PEaKLUi ¢ UCIOJIb30BaHUEM MaccChl, 00bema (HOp-
MaJIbHBIC yCJIOBI/ISI) Ira30B, KOJINYCCTBA BCIICCTBA

OK 01

Tema 2.2. Dnek-
TPOJTUTHYECKASI

OcHoOBHOE coaep:xaHue

TeopeTnueckoe o0yyeHue

OK 01
OK 04
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JUuccomuanus u

Teopust 2JEKTPOJIUTHUECKON AUcCOManu. MOHBI. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakimm MOHHOTrO

MOHHBIN 00MeH obmena. CocTaBieHHe peakluii HOHHOrO 0OMEHa IyTeM COCTaBJICHUS MX MOJIHBIX U COKpAIllEHHBIX HOH- 2
HBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE peaKIuu. 3aJaHNsl Ha COCTaBJICHUE NOHHBIX PEaKIUN
JlabopaTopHble 3aHATHSA 2
Jlaboparopnas paboTa “TUIbl XUMUYECKUX PEAKITHA .
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOIHBIX M 00pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB )
XMMHYeCKHUX peakuuil. [IpoBeneHne peakuuit HOHHOro 0OMeHa, OnpeeeHHe CpeIbl BOJAHBIX PACTBO-
poB. 3a1aHNs HA COCTABJICHUE HOHHBIX peaKLIni
KonrtpoubHasn
CrpoeHue BeliecTBa 1 XUMUUECKHE PEaKLUn 2
padora 1
Pa3znen 3. CTtpoeHue 1 CBOIICTBAa HEOPTraAaHMYECKHUX BElECTB 16
Tema 3.1. Kitaccu- | OcHOBHOe coaepxaHue 4 OK 01
uKarys, HoMeH- OK 02
KIaTypa i CTpOe- TeopeTruueckoe o0yueHue 2
HUE HeopraHuye- .
CKUX BOMIECTB IIpenmer Heoprannyeckoit xumun. Kiaccudukaryst HeopraHuueckux BeriecTs. [IpocTsie U cloxHbIe
BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbIL, THIPOKCH b, KUCIOTHI, COJiN). B3aumocBs3b
HEOPraHMYEeCKUX BElIeCTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucraminueckue u aMmop¢HbIe Bellie-
cTBa. TUIIBI KPUCTAINIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs, MOHHAs, METAJJINYECKast). 3aBUCH- 2
MOCTb (PU3UYECKUX CBOICTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PELIETKU. 3aBUCUMOCTh XUMHUYECKON
aKTUBHOCTH BELIECTB OT BHJ1a XUMUYECKOM CBA3M U THIIA KPUCTAJIIMUECKOHN pereTku. [IpuunHbl MHOTO-
o0pa3us BelecTB
IpakTn4yeckue 3aHATHS 2
Homenkmnarypa HeOpraHWYeCKHX BEIIECTB: Ha3BaHHUE BEIIECTBA NCXOA U3 UX XUMUYECKOH (POPMYIIBI
WJIN COCTaBJIEHUE XUMHUUYECKON (OPMYJIbl HCXO/S U3 HAa3BaHUS BEILECTBA 10 MEXyHAPOJHON
(UIOTTAK) mnm TpuBHaIbHOW HOMEHKIIATYPE. 2

Pemenne npakTuueckux 3aJaHuil Mo KjIacCUPUKAIUU, HOMEHKIIAType U XUMHYECKUM (hopMyriaM Heop-
FaHUYECKUX BEIIECTB PA3TMUHBIX KJIACCOB (YTapHBIN ras, yrJIeKUCIbIA ra3, aMMHUaK, raiieHasi u3BecTb,
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HeraiieHasi U3BeCTh, MTUThEeBAasl COJIa U APYTHUX): HA3bIBATh U COCTABNIATH ()OPMYIIbI XUMHUECKUX BEIECTB,
OTIpEeAEIATh MPUHAUIEKHOCTD K KJIACCy.

HcTounnku xuMudeckoit nHpopMaluu (CcpecTB MaccoBoi nHdopmanmu, cetb HTEpHET u apyrue).
[Touck napopManmu 1Mo Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMysiam

Tema 3.2. dusuko-
XUMHUUYECKHE CBOI-
CTBa HEOpraHuue-
CKHX BEIIECTB

OcHoBHoOe€ coaep:kaHne

TeopeTnueckoe 00yueHue

Mertamel. O0mue Gusnyeckre U XUMUYECKUE CBOKWCTBA MeTaIIOB. CIToCOObI MOJTydeHHsI. 3HaUEHUE Me-
TaJUIOB U HEMETAJUJIOB B MPUPOJIE U KUZHEEATEILHOCTH YeJIOBEeKa U oprannu3MoB. Koppo3us MeTaiios:
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU

Hemeranmner. O6mue ¢uznueckue 1 XMMUYECKHE CBOMCTBA HEMETAIIOB. TUIMMYHBIE CBOMCTBA HEMETaJ-
noB [V— VII rpynn. Knaccudukanms u HOMEHKIaTypa coeIMHEeHUH HeMeTaioB. KpyroBopoTs! Ouoren-
HBIX 3JIEMEHTOB B IIPUPOLE

XUMU4YeCcKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCU OB, KUCJIOT,
cojieil u I[p) SaKOHOMepHOCTI/I B U3MCHECHUM CBOMCTB MPOCTHIX BCIICCTB, BOOOPOJHBIX COG,Z[HHGHI/Iﬁ,
BBICHINX OKCUAOB U TUAPOKCHUIOB

IIpakTn4yeckue 3aHATHS

CocrapiieHrue ypaBHEHHN XUMUYECKUX PEAKIUN C yYaCTUEM IMPOCTHIX U CIOXKHBIX HEOPraHUYECKUX Be-
IIECTB: METAVIOB M HEMETAIIJIOB; OKCHIOB METaJUIOB, HEMETANIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPTaHH-
YECKUX KHCIIOT, OCHOBAaHWUN M aM(OTEPHBIX THAPOKCUIOB; HEOPTAHMUECKUX COJICH, XapaKTePU3yIOIIHX
HUX CBOHCTBA.

Pemenue mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX 3a/IaHUI Ha CBOMCTBA, COCTAB, MOJTyYeHUE U 0€3-
OTIaCHOE HCIIOIh30BaHNE BAXKHEUIIINX HEOPTaHMUECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH
YyeJI0BeKa

OK 01
OK 02

Tema 3.3. Unentu-
¢ukarus Heopra-
HUYECKUX BEILECTB

OcHoOBHOE coep:xaHue

JlaGopaTopHble 3aHATHSA

Jlaboparopnas padora «neHTudukanys HEOPraHNIECKUX BEIIECTBY.

OK 01
OK 02
OK 04
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Pemenne skcriepuMEHTANBHBIX 337]a4 M0 XUMUYECKHM CBOMCTBAM METAIJIOB M HEMETAIUJIOB, MO Pacro-
3HABAHUIO U MOJTYUYEHHUIO COSTMHEHNUI METaJUIOB U HEMETAJIJIOB.

Nnentudukarms HeOpraHMUYECKUX BEIIECTB C HCIIOIH30BAHHEM X (PU3NKO-XUMUYECKUX CBOMCTB, Xapak-
TEpHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHbIe peakiyu Ha cysib(art-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHUS

KonTpoabnas
paborta 2

CsoiicTBa HCOPraHM4YCCKUX BCHICCTB

Pa3znen 4.

CTpOCHI/Ie H CBOiicTBA OpPpraHnveCKux BemecTs

24

Tema 4.1. Knaccu-
buxanus, ctpoe-
HHE U HOMEHKJIa-
Typa opraHuye-
CKHUX BEIIECTB

OcHoOBHOE coep:xaHue

TeopeTn'leclcoe oﬁyqeﬂne

[losiBiIeHME U pa3BUTHE OPTaHMYECKOM XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
3HAYEHUE OPraHNYECKOW XMMHH B CHCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOEHHE KaK IOPSAAO0K COEIMHEHHS AaTOMOB B MOJIEKYJIE COIVIACHO UX BaJleHTHOCTH. OCHOB-
HBIE MOJIOKEHUS TEOPUU XUMUYECKOT0 CTPOEHHUS OpraHndeckux coeaunennii A.M. bytneposa. Yriepoa-
HBIM CKEJIET OpraHM4eCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUUYECKOTO CTPOECHUS MOJIe-
KyJ1. U3omepus u u3oMepsl.

[Tonsatue o ¢ynkmonansHoi rpynne. Pagukan. [TpuHimune! knaccuukauyl OpraHUuecKuX CoelnHe-
Hul. MexnyHapoaHas HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATypbl OpraHM4ecKux coeauHeHui. [lons-
THE 00 a30TCOJEePIKAIINX COCTMHEHHSX, OMOJIOTUUECKH aKTUBHBIX BEIIECTBAX (YTJIEBOAX, JKUpaX, Oenkax
U JIp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSIX (MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

Homenknarypa opraHi4ecKux COCMHEHUH OTIENbHBIX KIaCCOB (HACBILIICHHBIEC, HEHACHIILIEHHBIE U apo-
MaTH4eCKUE YTIEBOJOPObI, CIIUPTHI, (PEHOIBI, adbAeTHIbI, KETOHBI, KapOOHOBBIE KHCIOTH H Ap.) Co-
CTaBJICHHE MOJIHBIX U COKPAILICHHBIX CTPYKTYPHBIX (hOPMYJT OpTraHUYECKHUX BEIIECTB OT/ACIbHBIX KJIACCOB,
UCTIOJNB3YSI X HAa3BaHH 110 CHCTEMAaTHIECKON U TPUBHAIBHON HOMEHKIIAType (3THIICH, alleTUIICH, TIIHIIe-
puH, ¢eHoin, GopManbaeru, yKCycHasl KHUCIoTa, IMULIuH). PacueTsl npocreiiiieil popmyssl opraHuye-
CKOI MOJIEKYJIbI, UCXOs U3 dJIEMEHTHOro cocTana (B %)

OK 01

OcHoOBHOE CoaepkaHue

12
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Tema 4.2. CBoii-
CTBa OpraHuye-
CKUX COCTUHEHUN

TeopeaneCKoe oﬁyqe}me

OU3UKO-XUMUYECKUE CBOICTBA OPraHUYECKUX COETUHEHHUM OTJENbHBIX KIacCOB (0OCOOEHHOCTH KJIAaCCH-
¢buKany 1 HOMEHKJIATYpbl BHYTPH KJlacca; FTOMOJIOTHUECKUH psit U oOuiast popmyina; usomepust; pusu-
YEeCKUE CBOMCTBA; XMMHUUECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):

— IMpeJieNIbHBIE YIIIEBOOPO/Ibl (aJIKaHbl M LUKJIOANKaHbl). ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX HC-
TOYHHUKOB TEIJIa B MPOMBIIIJICHHOCTA U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOAOB, HAXOXKACHUE B
IPUPOJIE U IPUMEHEHHUE aJIKaHOB;

— HelpeiebHbIe (aJIKEHBI, AJIKMHBI U aJIKaJIMEHbl) 1 apOMaTH4ecKue yriaeBoaopoasl. ['opeHue aneTuieHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO MJIAMEHM JUIsl CBAPKH U PE3KU METAIITIOB

— KHUCJIOPOACOIEpKAIINE COSAMHEHUS (CITUPTHI U (DEHOJIbI, KAPOOHOBBIE KUCIOTHI M 3(PUPHI, aJTbAETHIBI 1
KETOHBI, JKUPBI, yriieBoibl). [IpakTryeckoe npuMeHeHe STUICHTIIMKOIIA, TIuIeprHa, Gperona. [Tpumene-
HUe GopMalTbJIETH/Ia, alleTAIbICTH A, YKCYCHOM KUCITOTH. Mblia KaK COJTM BBICIITMX KAPOOHOBBIX KHCIIOT.
Moromirie cBOMCTBA MblIa

— a30TcoepIKalIie COSAMHEHUS (AaMUHBI 1 aMHHOKHUCIIOTHI, OeNTK1 ). BEICOKOMOIEKYIISIpHBIE COSTUHEHHS
(cuHTeTHMYeCcKue M OUONIOrMYeCKU-aKTUBHBIE). MOHOMED, MONUMep, CTPYKTypHOe 3BeHO. [lonumepusa-
1M ATUJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIIOJIb30BaHUS.

I'enernyeckas cBsA3b MEXy KJIACCAMU OPTaHUYECKUX COETUHEHUN

IpakTn4yeckue 3aHATHS

CBoiicTBa OpraHNYECKUX COEIMHEHUI OTIENbHBIX KJIACCOB (TPUBHAJIbHAS U MEX/yHAapOAHAs HOMEHKIIA-
Typa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI MOIYUYEHHUS]): IPEIEIbHbIE (aJIKaHbl U IUKIOATIKAHBI), HEMPEEIIb-
HblI€ (JIKEHBI, AJTKUHBI U AJIKAJUEHbI) U apOMaTHUECKUE YIIIEBOJOPObI, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE
KHUCJIOTHI U 3(UPHI, aJIbJAETH Bl M KETOHBI, AaMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COSTUHEHHMS.
3aaHKs HA COCTABJIEHUE YPAaBHEHUN XMMHMUYECKHX PEaKIMi C yyacTHEM OPraHMYeCKHUX BEIIEeCTB Ha OC-
HOBaHHUM UX COCTaBa U CTPOCHHUS

CocraBieHne cXeM peakiuil (B TOM YuCIIe MO NMPEATOKEHHBIM 1IETIOYKaM MIPEBPALLEHUIT), XapaKTepu3y-
IOLIMX XMMUYECKHE CBOMCTBAa OPraHUYECKUX COCIMHEHUI OTAEIbHBIX KJIACCOB, CIOCOOBI UX MOIYYEeHHUs
U Ha3BaHHWE OPraHMYECKUX COCIMHEHMUM 110 TPUBUAIBHOW MM MEXKIyHapOJHOM CUCTEMATUYECKON HO-
MEHKJIAType.

OK 01
OK 02
OK 04
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Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA OPraHUYECKHUX COEIMHE-
HUM OTAEIBHBIX KJIACCOB

JlabopaTopHas pa6ora

Jlaboparopsnast pabota “IIpeBparieHuss OpraHMYECKUX BEIIECTB IPH HarpeBaHUU".
[TonyuyeHue sTHIIEHA U U3yYEHHE €0 CBOMCTB. MOAEIMpOBaHUE MOJIEKYJI U XUMUYECKHUX [TPEBPAICHUI
Ha IIpUMeEpE dTaHa, dTUICHA, alleTUIICHA U JIp.

Tema 4.3.
Wnentudukarms
OpPTaHHYECKUX Be-
IIECTB, MX 3HAYE-
HUE W IPUMCHCHHE
B OBITOBOI U TIPO-
W3BOJICTBEHHOI Jie-
STEIBHOCTH YeJI0-
BeKa

OcHoBHOE€ CoaepkaHue

TeopeTnueckoe o0yueHue

buooprannueckue coequnenus. [Ipumenenne u Guonoruveckas poib yriieBogaoB. OKUCICHHE YTIIEBO-
JIOB — UICTOYHMK SHEPTUH KUBBIX OpraHu3MoB. O01acTi npuMeHeHnss aMUHOKUCIOT. [IpeBpaienus 6en-
KOB IIUIIM B opranu3Me. buonorndyeckue Gpynkiuu 6enkos. buonorndeckue Gpynkuuu xupos. Pons op-
raHUYeCKON XMMHUU B PeLIEHUH Mpo0sIeM MUIIEBOM 0€30acCHOCTH

Ponb opraHnveckoil XMMUHM B PELICHUH MPOOJIEM 3HEPreTHYecKon 0e30MacHOCTH, B PAa3BUTHH MEIH-
IIUHbI, CO3JJAHUN HOBBIX MaT€pHaJIOB, HOBBIX HCTOYHHUKOB SHEPIUU (aJIbTEPHATUBHBIE HCTOYHUKHU SHEP-
rum). OnacHOCTh BO3JICHCTBUS Ha J)KUBbIE OPIraHU3Mbl OPraHMUECKHUX BELIECTB OTAEIBHBIX KJIACCOB (yT-
J€BOAOPOABI, CHUPTHI, (PEHOJIBI, XJIOPOPraHUUECKUE NTPOU3BOIHBIE, allbAETHIBI U JIp.), CMBICH MOKa3a-
TeJIs IPEAEIIBHO AOIYCTUMON KOHIEHTPALUU

JlabopaTopHble 3aHATHSA

Jlaboparopnas pabora: “HUaentuduxanuss opraHM4eCKuX COSTUHEHHUM OTICTbHBIX KIIACCOB™
Nnentudukanys opraHUIeCKUX COSAMHEHUN OTACIBHBIX KJIACCOB (Ha MIPUMEPE albACTUIOB, KpaxMala,
YKCYCHOM KHCIOTBI, OSIIKOB U T.II.) C UCIIOJIb30BaHUEM UX (PHU3UKO-XUMUYECKUX CBOHCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakiuil. [[enarypanms Oenka npu HarpeBaHuu. L[BeTHbIe peakniuu 6enkoB. Bo3HukHOBE-
HHUE aHAJIMTUYECKOIO CUTHAJA C TOUYKU 3PEHUS] XUMHUUYECKUX MPOLIECCOB IPU MPOTEKAHUU KAaYECTBEHHOM
peaKIiy, MO3BOJIAIONICH HACHTU(PUITMPOBATH MPE/IJIOKEHHBIE OPTaHUYECKHE BEIIeCTBA

KountpoJsbHnas
pabora 3

CtpyKTypa ¥ CBONCTBA OPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04
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Pa3pea 5.

KuHeTHueckue u TEPMOIMHAMHUYECCKHUE 3AKOHOMEPHOCTH ITPOTCKAHUA XUMHUYECKHUX pealcum?i

CkopocTb XuMuue-
CKHMX PEaKLIUM.
XUMHUYECKOE paB-
HOBECHE

OcHoBHoOe coiep:kaHue

TeopeTn'{eckoe oﬁyqe}me

CKOpOCTh peakluy, €e 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPUPOIBI PEarupyrOIINX BEIIECTB, KOH-
[EHTPAIH Pearupyronyx BEIIeCTB, TEMIIEPATypPhl U TUIOMIAN PEaKIMOHHON MOBEPXHOCTH. TeroBble
3P HEKTH XUMUYECKHUX peaKkIiid. DK30- U SHIOTEPMHUUYECKHUE, PEaKIINH.

OO6patuMocTh peakiuii. XMuMHUYECKOE paBHOBECHE U €T0 CMEIIeHUE O] AEHCTBUEM pa3IMYHbIX (PaKTOPOB
(KOHIIEHTpAIHs PEareHTOB MU MPOIYKTOB PEaKIINH, TaBICHUE, TEMIIEpaTypa) AJIsl CO3aHMsI OIITHUMAITb-
HBIX YCJIIOBHUI NPOTEKaHU XUMHUUECKHX rporieccoB. [Ipuniun Jle [larense

OK 01
OK 02

IIpakTn4yeckue 3aHATHS

Perienue npakTUKO-OPHEHTUPOBAHHBIX 33JaHUH HA aHAJIU3 (PAKTOPOB, BIUSIOIIUX HA U3MEHEHUE CKOPO-
CTH XMMHUYECKOM peakliiy, B T.4. C MO3ULUN IKOJIOTMUYECKHU 11€JIeCO00pa3HOro NoBeIeHUs B ObITY U TpPY-
JIOBOM JIEATEIILHOCTH B LEJIAX COXPAHEHMS CBOETO 30POBbs U OKPYKAIOLEH IPUPOIHOU CPEBI.
Pemrenne npakTMKoO-OpUEHTUPOBAHHBIX 33JaHUN HA MpuMeHeHue npuHnuna Jle-Illarense 1 Haxoxae-
HUS HAalPaBJICHUs] CMELICHUS] pABHOBECHUSI XUMUUYECKON peakIuy U aHaIn3 (aKTOPOB, BIUSIOIINX HA CMe-
HIEHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02

Pa3pea 6.

PacTBOpsI

Tema 6.1.
ITonsaTHE O pacTBo-
pax

OcHoBHOe coaep:xaHue

TeopeTnueckoe o0yyeHue

PacTBopenue kak ¢pusuko-xuMudeckuii npouecc. PactBopsl. CriocoObl IpUTOTOBICHHUS pacTBOpoB. Pac-
TBOPUMOCTb. MaccoBasi 1011 pacTBOPEHHOro BelecTBa. CMBICH MOKa3aTess MPEAeIbHO AOIyCTUMOMN
KOHIICHTPALIMHU U €0 MCIIOJIB30BaHHUE B OLIEHKE SKOJIOTMYECKON O€30MacHOCTH.

ITpaBuia 5K0JI0rMYECKH 11eIecO00Pa3HOTo MOBEIEHUS B OBITY U TPYIOBOH JEATEIBHOCTH B LIEJSIX COXpa-
HEHUSI CBOETO 370POBbsI U OKPYKAIOLIEH NMPUPOAHON CPEbl; ONACHOCTh BO3ECHCTBUS HA KUBbIE Opra-
HU3MBI OIIPENICTICHHBIX BEILECTB.

Pemienue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUN HA PACTBOPHI, UCIIOIb3yEeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOMN JCSATEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 07

20




Tema 6.2. Hccite-
OBaHUE CBOWCTB
pacTBOpPOB

OcHoBHOe coaepkaHue

JlabopaTopHble 3aHATHSA

Jlaboparopnas pabora «IIpuroroBieHne pacTBOPOBY.

[IpuroroBneHne pacTBOPOB 3aJaHHOM (MAaccOBOM, %) KOHIIEHTpAUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U ONPEICTIEHUE CPEabl BOIAHBIX PACTBOPOB.

Pemrenue 3aa4 Ha IPUTOTOBIICHHE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccuonaibHO-OpHMEHTHUPOBAHHOE CO/IePKAHME (COIEePKAHME MPUKJIIATHOTO MOTYJIS)

Pasznen 7.

Xumus B 6LITy Hu l'[pOI/I3B0}ICTBeHHOI7[ ACATECJIBbHOCTH Y€J10BECKA

XuMmus B ObITY U
IIPOM3BOJICTBEHHOM
JeSITEIbHOCTH Ye-
JIOBEKa

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yyeHue

Hogeiimye 1ocTrkeHnss XUMUYECKOW HAyKH U XMMUYECKON TEXHOJIOTUH. Poib Xumun B obecrieueHNH
9KOJIOTMYECKOM, SJHEPreTUYECKOM 1 MUILEBOI 6€30MMacHOCTH, pa3BUTUN MeIUIMHbL. [IpaBuiia moucka u
aHaJIu3a XUMUYECKOM MHpOpMAlUK U3 Pa3IMYHbIX UCTOYHHMKOB (Hay4Has M y4eOHO-HayudHas JuTepa-
Typa, CpeAcTBa MaccoBoi nudopmauuu, cetb HTEepHEeT)

HpaKTI/I‘leCKI/IC 3aHATHUA

[Touck u aHanMM3 KEHCOB O MPUMEHEHHH XMMHYECKUX BEIICCTB M TEXHOJOTHHA C Y4eTOM OyayIieH mpo-
(hecCuOHaNBHON NIEATETHPHOCTH TIO0 TeMaM: Ba)KHEUITNE CTPOUTEIbHBIC MAaTepPHAIIbI, KOHCTPYKIIHOHHBIC
MaTepHaJIbl, KPACKH, CTEKIJIO, KepaMHUKa, MaTePHAJIbI JUTS SJICKTPOHUKH, HAHOMATEPHAJIbI, TEKCTHUIIbHBIC
BOJIOKHA, UCTOYHUKU JSHEPTUU, OPTaHUICCKUE U MUHEpaIbHBIC yI0OpEHUs, JICKAPCTBEHHBIC BEIIECTBA,
OBITOBAsT XUMHUSL.

3ammura: [Ipeacrabiienne pe3yabTaToB peICHHs KEHCOB B (hopMe MUHU-IIOKIIAIa C TPE3CHTAITUCH

OK 01
OK 02
OK 04
OK 07

IIpomexyTouHas aTTecTanus N0 JUCHUILVINHE (KOMILUIEKCHBIN 11 (depeHIHPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJOBUSA PEAJIM3AIIMU TPOTPAMMOBI OBIIIEOBPA3OBATEJLHOMI
TUCHUILTAHEI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTepHAJIbHO-TEXHHYECKOMY olecneye-
HHIO

Jlist peanu3zanuy OporpaMMbl TUCIMIUIAHBI TOJKHBI OBITH MPETyCMOTPEHBI Clle-
JYIOIIHE CTIeUabHbIC TOMEIIECHUS: yUeOHbIN KaOUHET XUMHUU.

OGopynoBanue yye0HOro kaduHera (HarJisiiHble MOCOOMsI): HAOOPHI IIAPO-
CTEP>KHEBBIX MOJEJIEH MOJIEKYJ, MOJIEJIA KPUCTAINIMYECKUX PEMIETOK, KOJUIEKIIMH TPO-
CTBIX U CJIOXKHBIX BEIIECTB /WA KOJIJICKIIUU TTOJTMMEPOB; KOJUIEKIIHS TOPHBIX TTOPO U
MUHEpayioB, Tabimia MeHaeneeBa, yueOHbie GuibMbl, UGPOBBIE 00pa30BaTEIbHEIC
pecypchl.

Texnuveckue cpeacrsa 00y4eHHsi: KOMIIbIOTEP C YCTPONWCTBAaMHU BOCIIPOU3BE-
JIEHUS 3ByKa, IPUHTEP, MYJIbTUMEANA-IIPOECKTOP C AIKPAHOM, MYJIbTUMEAHITHAS JOCKA,
yKa3Ka-IIpe3eHTep s IPE3CHTaLUM.

OobopynoBanue 1adopaTopuu U padoYMX MeCT JaA0OPATOPUU: MEH3YPKH, TTH-
METKU-KAMEJIbHUIbI, TEPMOMETPHI, MHKPOCKOII, JYyIMbl, MPEIMETHbIE M TOKPOBHBIC
CTEKJIa, MJIAHIIETHI /ISl KalelbHBIX peakiuil, punbrpoBanbHas Oymara, MIpOMBIBAJIKH,
CTEKJISIHHBIE TPOOUPKH, pE3MHOBBIEC MPOOKHU, POHAPUKH, HAOOP PEAKTUBOB, CTEKJITHHBIC
MAJIOYKH, IITATUBHI JJIsI TPOOUPOK; MEPHBIE ITUIMHAPHI, BOPOHKH CTEKIISTHHBIE, BOPOHKH
nenutenbHble HuuHaprueckue (50-100 mir), CTynKu ¢ necTukoM, papPopoBbie YaIIKH,
NUHUETHI, (UIBTPbl OyMaXkHbI€, BaTa, MapJsl, YACOBBIE CTEKJIA, FIEKTPOILTUTKH, J1a0o-
paTOpPHBIC MITATUBBI, CIUPTOBBIC TOPEIIKU, CIIUYKH, MPUOOP JJISI MOTYyYSHUS ra30B (WU
npoOupKa ¢ ra300TBOJIHOM TPyOKOIf), nepKaTesu AJid TPOOUPOK, CKISIHKHU JIJIsl XpaHe-
HUS PEaKTHBOB, pa3AaTOUHbIC JIOTKH; XuMudeckue crakanbl (50, 100 u 200 mu); mima-
TEJI; TUHIETHI; TUTEIbHBIE UL, CEKYHJIOMEPHI (TaliMephl), MEpHbIE TPOOUPKH (Ha
10-20 mu) u mepubie kKoaobI (25, 50, 100 u 200 mit), BoasHast 6aHs (MM TEPMOCTAT),
CTEKJISTHHBIE MAJIOYKH; KOHUYECKue Koa0bl st TuTpoBanus (50 u 100 mi1); nuHaukaTop-
HBIE MTOJIOCKH I onpeniesieHust pH u cranapTHas MHAUKATOpHAs IIKala; yHUBEpPCalb-
HbIN uHAMKatop; nunetkd Ha 1, 10, 50 mu (wau mo3zatopel Ha 1, 5 u 10 M), GropeTku
JUISl TATPOBAHUA, MeIUIIMHCKHE mmpuilbl Ha 100—150 M, tabopaTopHble W/ WA aHAJIU-
TU4yeckue Bechl, pH-MeTphl, cymmiibHbIN MKad, U Ap. 1adopaTtopHoe 000pYyI0BaHHUE.

3.2. UudopmannoHHoe o0ecriedyeHue peajn3auny NporpaMmmbl

1. Jlns peanu3anuu mporpaMMbl OMOIHOTEYHBIH (POHI KOJUIEeIKa UMEET Tedat-
HBIE U/WJIH 3EKTPOHHBIE 00pa30BaTENbHbIE M NH(POPMALMOHHBIE PECYPCHI, PEKOMEH 10~
BaHHBIE JJIsl UCTIOJIb30BaHUS B 00pa30BaTENIbHOM IPOLIECCE, HE CTaplle S5 JIeT ¢ MOMEHTa
U3JIaHUSL.

2. PexomeHnayemble MeyaTHbIE U3JaHUs M0 pean3auu o01eodpa3oBaTebHON
JTUCIUTUIMHBI IPEJICTABIICHBI B METOAMUECKUX PEKOMEHAAIMIX IO OpraHu3aiuu ooyde-
HUSL.
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4. KOHTPOJIb M OLIEHKA PE3VJBTATOB OCBOEHMS OBIIEOBPA30-
BATEJILHOW JUCHMILITAHBI

KOHTpOHB " OLICHKA pC3YyJIbTATOB O6y‘-ICHI/IH OCYIICCTBIIACTCA MPCIIOAaBaTCIICM B

npolLecce MPOBEACHUS MPAKTUUYECKUX 3aHATUN U 1a00paTOPHBIX padboT, TECTUPOBAHMS,

a TaK>K€ BBITIOJTHCHUA O6yanOH_[I/IMI/IC$I HHIUBUYAJIbHBIX SaHaHHﬁ, ITIPOCKTOB, UCCIICIO-

BaHUI. PGSYJ'IBTaTLI O6y‘{CHI/I5{ OIIpCACIIAOT, YTO O6y‘{aIOHII/I€CH JOJIDKHBI 3HATbh, ITOHHU-

MaThb U ACMOHCTPHUPOBATH 110 3aBCPIICHUN U3YUCHUA JUCHUIIIINHBI.

Jlist hopmMupoBaHmMsi, KOHTPOJISL M OIIEHKH PE3yJIbTATOB OCBOCHMS YUeOHOM NHC-

[UIUTAHBI UCIIOJIB3YETCA CUCTEMA OLEHOYHBIX MEPONPUSITUI, NPEACTABISAIONMIAs CO00it

KOMILIEKC YY€OHBIX MEPONPUSITUH, COTJIACOBAHHBIX C pe3yJibTaTaMu 00yueHus u cop-

mynupoBaHHbIX ¢ yyeTtoM @I'OC COO (npeaMeTHble pe3yabTaThl MO AUCIUILUINHE) U

dI'OC CIIO.
Ne | OK/IIK | Moayas/Paznen/Tema Pe3yabTaT 00yuenust Tumot OueHOqu -
MeponpPUSITHI
I | OcHoBHOe conep:xanue
1 Paszen 1. OCHOBBI DopmyaupoBaTh 6a30-
BbI€ IOHATHS U 3aKOHBI
CTPOEHUs BelllecTBa
XHMHH
1.1 | OK 01 Crpoenue atomoB xumu- | CocraBiats xumuueckue |1. Tect «Ctpoenue aToMoB XuMu-
YECKUX HJIEMEHTOB U (GOpMyIIbI COSIMHEHNUN B |YECKUX DJIEMEHTOB M MPUPOA XU-
MIPUPOJA XUMUYECKOM  [COOTBETCTBUU CO CTENE- |MHUYECKOU CBSI3M».
CBSI3U HBIO OKHCJICHUSI XUMU4e- |2. 3aa4il Ha COCTABIICHUE XUMU-
CKHX JJIEMEHTOB, UCXOJI1  [4eCKUX (POPMYJI IBYXaTOMHBIX CO-
U3 BaJICHTHOCTH U 3JI€K-  |eIWHEHUM (OKCHUIOB, CYJIb(HIOB,
TPOOTPULIATENBHOCTH THJIPUJIOB U T.IL.).
3. 3agaHus Ha UCTIOJIB30BAHUE XH-
MHYECKON CUMBOJIMKHU U HA3BaHUU
COCAVHEHUH 110 HOMEHKJIAType
MEXyHApOAHOTO CO03a TEOPETH-
YECKOW Y MPUKJIIATHOW XUMHH U
TPUBUAILHBIX Ha3BaHUU IS CO-
CTaBJICHUS] XUMUYECKHUX (HOpMYII
JIByXaTOMHBIX COSIMHEHUI (OKCH-
JIOB, CYyIb(MUIO0B, TUIPUJIOB U T.I1.)
U IPYTUX HEOPTaHUYECKUX COEM-
HEHUU OT/EJIbHBIX KJIaCCOB
1.2 | OK 01 [lepuoanueckuii 3akoH u| XapakrtepuzoBarb xumMu- | 1. Tect «Metannuueckue / Heme-
OK 02 tabmuna JI.M. Menuene-|4eckue 2IeMEeHTHI B COOT- | TAITTMYECKHE CBOMCTBA, DJIEKTPO-
eBa BETCTBHUHM C UX IOJIOKE-  |OTPULIATEIBHOCTh U CPOJCTBO K
HUEM B [IEPUOANYECKON  [3EKTPOHY XUMUYECKUX 3JIEMEH-
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTt 00y4enust

THIbI OLEHOYHBIX
MeponpUsTHH

CUCTEME XUMHUUYECKHUX DIIE-
menToB J[.M. MenneneeBa

TOB B COOTBETCTBHE C UX DJICK-
TPOHHBIM CTPOEHUEM M MOJIOXKE-
HUEM B IEPUOIUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB /..
Menpeneesay.

2. IlpakTueckue 3a/laHus Ha
YCTaHOBJICHUE CBSI3U MEX]y CTPO-
€HHEM aTOMOB XMMHUUYECKHUX dJIe-
MEHTOB U NIEPUOJIMYECKUM H3Me-
HECHHEM CBONCTB XMMHUYECKHUX dJIe-
MEHTOB M UX COCJTMHEHUM B COOT-
BETCTBUM C MoJioxkeHueM [lepro-
JHYECKOM CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpPETHUECKUE 3aJaHus Ha XapakK-
TEPU3ALMIO0 XUMUYECKUX DJIEMEH-
TOB: «MeTainyeckue / HeMeTal-
JTUYECKUE CBOMCTRBA, DJIIEKTPOOTPH-
[aTEeJIbHOCTh U CPOJICTBO K AJIEK-
TPOHY XMMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIECKTPOHHBIM
CTPOECHUEM U TOJOKEHUEM B T1€-
PHUOIUYECKON CUCTEME XUMUYE-
ckux snemenToB .M. Mennene-
eBa»

Pazgen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKkuuid

KonTpoasnas padora
«CTpoeHue BeniecTBa U XUMH-
YyecKHe peakium)

2.1

OK 01
OK 04

Tunel XUMHUECKUX pe-
Ak

CoCTaBIsTh pEakIuH CO-
CIMHCHHUS, PA3IOKCHHS,
o0OMeHa, 3aMelICHHS,
OKHCIIUTEIHHO-BOCCTAHO-
BHUTCIIBHBIC pCaKHI/II/I

1. 3ajiaun Ha COCTaBIICHUE ypaB-
HEHUI peakiuii:

— COEMHEHMs], 3aMEIICHUs, Pa3io-
»KeHHs, 0OMeHa;

— OKHCITUTEITHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUN C
UCIIOJIb30BaHUEM METOJIa dJICK-
TPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl BeIlle-
cTBa Wwiu 00bEMa

ra3oB I10 U3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce UM 00bEMY O
HOTO U3 YYaCTBYIOILIUX B PEAKIIUU
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OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTt 00y4enust

THIbI OLEHOYHBIX
MeponpUsTHH

BENIECTB; PACUETHI

Macchl (00BpEMa, KOTMIecTBa Be-
IeCTBA) IPOAYKTOB PEAKIIHH,
€CJIM OJTHO U3 BEILECTB UMEET MpH-
MecH
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DJEeKTpOIUTHYECKAS
UCCOIMAINSA U HOHHBIHN
o0OMeH

CocTaBiATh ypaBHEHHUS
XUMUYECKHUX PEaKIIH
MOHHOT0 OOMEHa C y4a-
CTHEM HEOPTaHUYECKUX
BEIIECTB

1. 3aganust Ha COCTaBIIEHUE MOJIE-
KYJISIPHBIX U MOHHBIX PEAKIIUHN C
Y4YacCTHUEM KHCJIOT, OCHOBAaHHUI U
COJIeH, YCTAaHOBJICHUE N3MEHEHUS
KHCJIOTHOCTH CPEJIBI

2. JJabopartopnas padota "Tumsl
XUMHUYECKUX peakiui”

Paspnen 3. Ctpoenue u
CBOICTBA HEOPraHUYe-
CKHUX BellecTB

HccaenoBarb cTpoeHne U
CBOIiCTBA HEOpPraHu4ve-
CKHX BellecTB

KonTpoabnasi padora
«CBoiicTBa HeOPpraHM4YecKUXx Be-
1IeCTB

3.1

OK 01
I1K..

Knaccudukanus, Ho-
MEHKJIaTypa ¥ CTPOSHHE
HEOPTaHUYECKUX Be-
IIECTB

Krnaccudunuposats HEop-
raHUYeCKHe BEIIEeCTBA B
COOTBETCTBHH C HX CTPOEC-
HHEM

1. Tect «HomenknaTtypa u Ha3Ba-
HUE HEOPraHMYECKHUX BEIIECTB UC-
X0/l U3 X XUMHUECKOU (hOPMYJIBI
WJIU COCTABJICHHE XUMHUUYECKOU
dbopMyIIbI UCXOS U3 HAa3BaHUS Be-
LIECTBA 10 MEXKIYHAPOIHON WIH
TPUBHUAJILHON HOMEHKJIATYPEM.

2. 3agaun Ha pacyeT MacCOBOM
JIOJTA (MacChl) XUMUYECKOTO dJIe-
MeHTa (COEeMHEHUSI) B MOJIEKYJIe
(cmecn).

3. [IpakTrueckue 3agaHus 1o
KJacCu(pUKalMy, HOMEHKIIAType U
XUMUYEeCKUM (hopMyJIaM Heopra-
HUYECKHUX BEIECTB PA3IUMYHBIX
KJIACCOB.

4. IlpakTHdeckue 3aJaHus Ha
OIIPEAEIEHUE XUMUYECKOU aKTUB-
HOCTH BEUIECTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOHN CBS3U U TUIA
KPUCTAJUIMYECKON pEelIeTKN

32

OK 01
OK 02
IK...

PU3UKO-XUMHAYECKUE
CBOMCTBA HEOPTaHUYE-
CKHX BEILECTB

VYcranaBnuBaTh 3aBUCH-
MOCTh (PU3UKO-XHUMUYE-
CKHMX CBOMCTB HEOpraHU-

1. Tect «OCOOCHHOCTH XMMUYE-
CKHMX CBONCTB OKCHIOB, KHCJIOT,
OCHOBaHUM, aM(OTEPHBIX T'HJIPOK-
CHUJIOB U COJIEI.
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THNbI OLIEeHOYHbIX

Ne | OK/IIK | Monyas/Pa3nen/Tema Pe3yabTaT 00yuenust .
MepOonpusTHI
YECKHUX BEIIECTB OT CTpoe- |2. 3aaHus Ha COCTaBJIECHUE ypaB-
HUS aTOMOB M MOJIEKYJI, @ |HEHMM XMMHYECKHUX PEaKLHH ¢
TAK)KE TUIIA KPUCTAJUIMYE- |y4aCTHUEM MPOCTHIX U CIOXKHBIX
CKOH pelIeTKu HEOpPraHUYECKUX BEIECTB: OKCHU-
JIOB METaJVIOB, HEMETAJVIOB U aM-
(OTEpHBIX AIIEMEHTOB; HEOPTaHH-
YECKUX KHCIIOT, OCHOBAaHUH U aM-
(bOoTepHBIX THAPOKCUIOB, HEOPTa-
HUYECKHUX COJIEH, XapaKTEePU3YI0o-
IIMX UX CBOMCTBA U CIIOCOOBI MO-
JIy4YEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a/ITaHHs HA CBOM-
CTBa U MOJTy4YEHHE HeOpraHuye-
CKUX BEILECTB
33 | OKO01 Wnentudukanus neop- |HccnenoBats kauectBeH- | 1. [IpakTuko-opreHTHPOBAaHHBIE
OK 02 raHUYECKUX BEIECTB HbIE PEaKLMHU HEOPTraHW4e- |3aJaHHs TI0 COCTABJIECHUIO XUMU-
OK 04 CKHX BEILECTB YECKHUX PEAKUUN C y4yacTUEM He-
OpraHUYECKUX BEIIECTB, UCIOJIb-
3yeMBbIX Ul UX UACHTUDUKALMH.
2.JIaboparopnas padora: “Vnen-
TU(UKALMST HEOPIraHUYECKUX Be-
niecTs”
4 Pasznen 4. Crpoenue n |(HccaenoBats crpoenue u | Konrpoabnas padora
CBOICTBA OpraHuve- |cBolicTBa oprannvyeckux («CTpoeHHe M CBOMCTBA OPraHH-
CKHX BellecTB BellecTB YEeCKHX BelleCTB)
4.1 | OKO01 Knaccudukanus, crpoe-|Knaccupunuponars opra- |1. 3ajanus Ha coCcTaBlIeHHE Ha3Ba-
IK... HUE€ U HOMEHKJIaTypa Op-| HUYECKHE BEIIECTBA B CO- |HUM OPraHUYECKUX COCAVUHEHUN

TaHUYCCKHUX BCIICCTB

OTBCTCTBHHU C UX CTPOC-
HUEM

M0 TPUBUAIBHOUN WIIK MEXKTyHa-
POAHOMN CUCTEMATUYECKON HOMEH-
KJIaType.

2. 3agaHus Ha COCTABIICHUE T10J1-
HBIX U COKpAIIEHHBIX CTPYKTYP-
HBIX (POPMYJI OPraHUYECKHUX Be-
IIECTB OTICIIBHBIX KIIACCOB.

3. 3agauu Ha ompeaeNeHue Mpo-
cTeiiei popMyIibl OpraHMYeCKOn
MOJIEKYJIbI, UICXOSl U3 AJIEMEHT-
HOTO cocTaBa (B %)
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THNbI OLIEeHOYHbIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pe3yabraTt 00y4eHust .
MepOonpusTHI
42 | OK 01 CBolicTBa OpraHMYECKUX | Y cCTaHABIMBATh 3aBUCH- |l. 3amaHus HA COCTaBJICHHE YpaB-
OK 02 COEIMHEHUN MOCTh (U3UKO-XHUMHYC- |HEHUH XUMHUYECKHUX PEaKIIUN C
OK 04 CKHMX CBOWCTB OpraHMYE- |y4aCTHEM OPraHUYECKUX BELECTB
IK... CKHX BEILECTB OT CTPOE- |HA OCHOBAHUU MX COCTaBa U CTPO-
HUS MOJIEKYJI CHMSL.
2. 3ajaHus Ha COCTaBJIEHUE yPaB-
HEHUW XUMUYECKUX PEAKIINM, UII-
JIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C yUE€TOM MEXaHU3MOB
IPOTEKAHUS JAHHBIX PEaKUi U
TEHETUYECKOM CBSI3U OpraHnye-
CKHX BEILECTB Pa3HbIX KJIACCOB.
3. PacueTrHsble 3a1a4uM 0 ypaBHe-
HUSIM peaklyil ¢ ydacTHeM opra-
HUYECKUX BEIIECTB.
4. JTaboparopnas padora “IIpe-
BpALLECHHS OPTAHUYECKHUX BEILECTB
Mpy HarpeBaHuu"
43 | OK 01 WNnentudukanus opra- |MccnenoBats kauecTBeH- | 1.IIpakTrKO-OpHeHTHPOBAHHbBIE
OK 02  |HMYeCKHX BELIECTB, UX |HbIE PEAKLMU OpraHuye- |3aJaHus 110 COCTABICHUIO XUMHU-
OK 04 |[3HayeHME U IPUMEHEHHE |CKUX COCAMHEHHUN OT/IeNb- |UECKUX peakiuil C yyacTueM opra-
IK... B OBITOBOM U MPOU3BOJ- |HBIX KJIACCOB HUYECKHUX BEIIECTB, B T.4. HCIIOJIb-
CTBEHHOU JESITEIbHOCTH 3yeMBIX JJISl UX UICHTU(UKAIIIH B
4eJI0BeKa OBITY ¥ IPOMBIIIIICHHOCTH.
2.JlaGoparopnas padota: “Unen-
TU(UKALMSI OPTaHUYECKUX COEIH-
HEHUH OTNEILHBIX KIacCoB”’
5 Paszpnen S. Kunernue- |(Xapakrepu3oBaTh BJUs-
CKHe ¥ TEPMOAMHAMHU- |HUE Pa3In4YHbIX paKTo-
yecKHe 3aKOHOMEPHO- |pPOB HAa paBHOBecHe U
CTH NPOTEKAHUA XUMH- |CKOPOCTh XUMHYECKUX
YeCKHX peaKkuuu peakumu
5 |OKO01 CkopocTh XMMHUECKUX | XapakTepu3oBaTh BiMsl- |I[IpakTHKO-OpueHTHpOBaHHBIE TEO-
OK 02 |peaknuil. XuMUYECKOE |HUE KOHIIEHTPALIMHU PEaru- |peTUUYECKUE 3aJaHNs Ha aHAIIN3
IK... paBHOBECHE PYIOILKX BEIIECTB U TeM- |(aKTOPOB, BIUSIOLIUX HA U3MEHE-

nepaTypbl Ha CKOPOCTh
XUMHUYECKHUX PeaKIHii
XapakTepu3oBaTh BIUS-
HUE U3MEHEHHS KOHIICH-

TpaLMH BELIECTB, PEAKI[UU

Cpeabl U TEMIIEpaTyphl Ha

HUE CKOPOCTH XMMHUYECKOU peak-
uud. [I[paKkTUKO-OpUEeHTUPOBAH-
HbIE 3a/1aHUS Ha IPUMEHEHUE
npunuuna Jle-llarense nis
HAXOKJICHUS HAMpPaBJICHUS CMe-
LIEHHS PABHOBECUSI XUMUYECKOM
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THNbI OLIEeHOYHbIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pe3yabraTt 00y4eHust .
MepOonpusTHI
CMEIIeHHEe XUMHUYECKOr0 |peaklMy 1 aHaIu3 (hakTOpOB, BIIU-
paBHOBECHS AIOIIMX HAa CMEIICHUE XUMHYe-
CKOT'O paBHOBECHS
6 HccnenoBath HCTHHHBIE
Paznen 6. PacTtBopbl PacTBOPLI € 32IAHHBIMH
XapaKTepUCTHKAMH
6.1 | OKO01 Ilonsatue o pactBopax  |Pasnuuars uctuHHBIE pac- | 1. 3agaun Ha IPUTOTOBIIEHUE pac-
OK 02 TBOPBI TBOPOB.
1IK 2. IIpakTUKO-OpHEHTUPOBAHHBIE
pacueTHbIE 3a1aHNS Ha IUCIIEpC-
HBIE CUCTEMBI, UCTIOJIb3yEMbIE B
OBITOBOI U MPOU3BOICTBEHHOM
JeSTEIbHOCTH YeI0BeKa
6.2 | OK 01 Uccnenosanue cBoricte |MccnenoBats pusuko-xu- |Jlaboparopnas pabota
OK 04 |pactBOpOB MHYECKHe cBoWcTBa UC- | “[IpuroroBnenue pacTBOpoB”
IIK THUHHBIX PACTBOPOB
I | Ipo¢eccuoHaAILHO-OPHEHTHPOBAHHOE COAEPKAHME (COAePKAHME TPUKJIATHOT0 MOLY.JIs1)
7 Paznen 7. OuenuBaTh nocJieacTBUs | 3amura Keica (¢ yuerom 0yay-

Xumus B ObITY M IPO-
M3BOJICTBEHHOI es-
TeJILHOCTH YeJI0BeKa

OBITOBOI U MPOU3BO/I-
CTBEHHOH AeATeJLHOCTH
YeJI0BeKA ¢ MO3UIH
3KO0JIOrnYecKoi 0e3omac-
HOCTH

e npogecCHOHAIBLHOM J1es-
TeJbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK

XuMusi B OBITY U TIPOU3-
BOJCTBEHHOU J€STEIIb-
HOCTH 4YeJI0BeKa

O1eHUBaTh NOCJIEICTBUS
OBITOBOI M MPOU3BO/I-
CTBECHHOM JICATCIHHOCTH
YeJI0BeKa C MO3UIUH KO-
JIOTHYECKOM 0€30aCHOCTH

Keiic (¢ yuerom Oymymieii mmpo-
(dheccroHaTBHOM eITEILHOCTH)
Bo3MoOXHBIE TEMBI KEHCOB:

1. IToremnenue kMMara 1 BEICBO-
00XJIEHUE Ta30BBIX THAPATOB CO
JIHA OKeaHa.

2. byaymiue matepuansl 1Jis aBua-
, MAIlIMHO- ¥ TIPUOOPOCTPOCHUSI.
3. HoBble MaTepuasibl 171 COJIHEY-
HBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE PacTH-
TENBHBIX MPenapaToB
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