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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEI?'I INPOI'PAMMBbI
OBIMEOBPA3OBATEJIbBHOU JUCHUIIJIMHbI

1.1. MecTo IUCHUILINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/ibHOI
nporpammsl CITIO

Oo6meo6pazoBatenpHas aucrumummaa OJ1.12 Xumus sBisercs o0s3aTebHON
4acThio OO0IIe00pa3oBaTeIbHOIO MHUKIA oOpa3oBatenpHOi mporpammbl CIIO B
cootBeTcTBHHM ¢ PI'OC 1o cnenuanbHoctu 38.02.03 OneparmonHas IeITeIbHOCTh B
JIOTUCTHKE, CPOK 00yueHus - 2 roga 10 mecsiies.

1.2. Heau u muIaHUpyeMble Pe3yJbTaThl OCBOCHUS U CIUTIIHMHBI

1.2.1 lleab o0meo0pa3oBaTeJIbHOMN JUCHUTITHHBI

Henp nucuumiuabl OJ1.12 Xumust: popMupoBaHue y CTYJEHTOB NPEICTABIECHUS
O XMMHYECKOM COCTaBIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa KaK OCHOBBI
IPUHATHUS PELICHUI B )KU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO
IIOBECHUS B IPUPOJHON Cpee.

3aauu TMCUMIUIAHBL

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEM NPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUU B OKPY’KAIOLIEH Cpele, LEJOCTHOM HAYyYHOW KapTHUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIIATH (DOPMYJIbl HEOPraHUYECKUX U OPraHUYECKHUX
BEILECTB, YPABHEHUS] XUMHUYECKUX PEaKUU, OOBACHATHh UX CMBICI, HHTEPIIPETUPOBATD
PE3yNbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTH HaBBIKM  MPOBEAEHUS  MNPOCTEHIIMX  XMUMHYECKUX
AKCIIEPUMEHTAJIbHBIX UCCIIEA0BAHUM € COOIIOICHHEM TPABUII O€30MacHOT0 OOpallleHHs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHMs HCIIOJIb30BaTh MH(OPMALMIO XMMUYECKOTO XapakTepa U3
pa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH MOCIIEACTBUS CBOEH NEATEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IPOLIECCOB;

6) copmMupoBaTh MOHUMAHUE 3HAUMMOCTH JOCTHKEHUM XMMHUYECKON HayKu M
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOM3BOACTBEHHOM cep.

1.2.2 Ilnanupyemble pe3yJabTaTbhl OCBOEHUsI 001Ie00pa3oBaTEIbHOM
aucUIJINHBI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO.

Ocoboe 3HayeHne JUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 01,
OK 02, OK 04, OK 07, IIK 3.1.



Koa u HauMeHOBaHMe

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

bopmupyembIx

S —— O01mue JAucnunimHapHblie (MpeaMeTHbIE)
OK 01. BeiGupars | B yactu Tpy10BOro BOCIIUTaHHUS: - BJQACTh CHUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpas
CHIOCOOBI peuieHust | - TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTHM MacTepCTBa, | BKIIIOYAET: OCHOBOMOJIAralolUue MOHATUS (XUMHUYECKHUI
3aza4 TpyHoiooue; 9JIEMEHT, aTOM, JJCKTPOHHas 000j0Yka aroma, S-, p-, d-
npodeccnoHaTBEHOMI - TOTOBHOCTh K AKTUBHOM JESATCIHOCTH | OJISKTPOHHBIE ~ OpOMTAld  aTOMOB, HOH, MOJICKYJa,
NesITeIbHOCTH TEXHOJIOTMYECKOW M COIMAJIbHOM  HAIMpPaBJIIEHHOCTH, | BAJIGHTHOCTb, 3IEKTPOOTPHUIATENEHOCTD, CTEMeHb
MIPUMEHUTETHEHO K | CHOCOOHOCTh WHUILMAPOBATH, MJIaHUPOBATH U | OKUCJICHHS, XMMHUYECKas CBSI3b, MOJIb, MOJISIpHAs Mmacca,
pa3IMYHbIM CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS; MOJISIpHBIA 00BEM, YIJIEPOJHBIN CKeneT, (QyHKIUOHAIbHAS
KOHTEKCTam - WHTEpEC K Pa3IUYHBIM cdepaM MpoPeCCHOHATBHON | TPYIIa, PaauKal, H30MEPHUs, H30MEPhI, TOMOJIOTUYCCKUI

JeITEIILHOCTH,
OBnazieHne yHUBEPCAIIbHBIMUA YU€OHBIMU TT03HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (POPMYIHPOBATHh U aKTyaJIU3UPOBATh
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTISL CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHMS;

ONpeNeNsaTh LENH AeATENbHOCTH, 3a/laBaTh IapaMeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBIABIAATH  3aKOHOMEPHOCTM U INPOTUBOpPEYUS B
paccMaTpUBAEMBbIX SIBICHHUSIX;

- BHOCUTh KOPPEKTUBBl B  JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB ILIEJISIM, OILICHUBATh PHUCKHU
MOCJIEACTBUM AEATEIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHHE TPU  PEHICHUHU

YKU3HEHHBIX TIPOo0IIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJaJIeTh ~ HaBBIKAMU  y4eOHO-UCCIIEOBATEIbCKOW U
MIPOEKTHOM JesITeNbHOCTH, HaBbIKaMU pa3pelieHus mpooiem;
- BBISABIISTH MIPUYUHHO-CJIEICTBEHHBIE CBSI3U u
AKTYAJIM3UPOBATh 3a4avy, BBIABUIaTh TUIIOTE3Y €€ PCUICHUS,
HAXOJWTh ApPryMEHTHl JUIsl  JIOKAa3aTelIbCTBA  CBOMX

pan, TOMOJIOTH, YTJIEBOJOPObL, KHCIIOpOJT n
a30TCO/ICpKAIINE COCAUMHEHUS, OWOJOTMYECKH AKTHUBHBIC
BeliecTBa (yriaeBObl, KUPBI, OCNKH), MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COEIMHEHUS,
KpUCTAJUIMYECKas pelIeTKa, TUIbl XUMHYECKHX peakiui
(OKUCHTUTENBHO- BOCCTaHOBUTCJIBHEIC, 9K30-U
SHJIOTEPMHUUYECKHE, PEAKIMM HOHHOIO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUccolManus, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON PEaAKIMU, XUMHUYECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs XHUMHUYECKOTO CTPOEHUS OpraHMYeCcKHX
BeuiectB A.M. byrinepoBa, Teopus 3JI€KTPOIUTHUECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchbl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKU SI3bIK XUMUH, (PAKTOTOTHYECKHE CBEICHHS O
CBOMCTBAX, COCTaBe, MONydeHUH W 0Oe30IacHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPTraHUYECKUX H
OPTraHWYECKUX BEHIECTB B OBITY U  MIPAKTUYECKOH
JIeSITEIbHOCTH YEJIOBEKa;

- YMETh BBIBJIATH XapaKTEPHbIE MPHU3HAKKA U B3aUMOCBS3b
W3YYECHHBIX  [OHATUH, NPUMEHSITH  COOTBETCTBYIOLINE
MOHATUS  TPU  ONHCAHUM  CTPOCHUS W CBOWCTB
HEOPraHWYECKUX W  OpPraHMYECKUMX BEHIECTB M UX




YTBEPKACHHUM, 3a1aBaTh IAPaMETPbI U KPUTEPUH PEILICHUS;

- AHaJIM3UpOBaTh IIOJYYCHHLIC B XOIC PCHICHUA 3aJavdu
pe3yJbTaThl, KPUTUYECKH OLCHMBAThb HX JOCTOBEPHOCTS,
IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

- YMETb IEPEHOCUTh 3HAHMS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YMETb MHTEIPUpOBAaTh 3HAHUSA W3 PA3HBIX MPEIMETHBIX
oOJacrei;

- BBIABUIaTb HOBBIE HJEH, IIpeaIaraTb OpPUTIMHAJIbHBIC
IMOAXO/ABI U PELICHHU,

- CHOCOOHOCTh UX HCHOJBb30BAHUS B [103HABATEIbHON U
COLIMAJIBHON ITPAKTHUKE

npeBpameHI/Iﬁ; BBISIBJIATDH B3aMMOCBSI3h XUMHUYECCKUX 3HAHUI

C IIOHATUAMHU n MNpeaACTaBICHUAMU APpyrux
€CTCCTBECHHOHAYYHEBIX IIPEAMETOB,
- YMCThb HCIIOJIB30BaTh HAanMMCHOBaHUsA XHUMHUYCCKUX

COCIUHEHUN MEXIYHAPOJHOIO COH3a TEOPETHYECKOH U
MIPUKJIAJHOM XMMUU U TPUBUAIbHBIE HA3BaHMs BayKHEHIIMX
BEIIECTB  (STWJIEH,  aueTWIeH, [JIHLEpPUH,  (EeHOo,
(dopmanpaerua, yKCycHasi KUCIOTa, TJIMIWH, YrapHBIH Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TalleHas W3BeCTb, HEralleHas
W3BECTh, NMUTHEBAsI CO/A U JIPYTHX), COCTABIATH (HOPMYJIbI
HEOPraHWYECKUX U OPraHWYeCKUX BEUIECTB, YpPaBHEHUs
XUMHUYECKHUX PEAKIHNM, 00BACHATh UX CMBICIT; TOATBEPKIATh
XapaKTepHBbIE XUMHUYECKHE CBOIICTBa BELICCTB
COOTBETCTBYIOILIMMHU  DKCIEPUMEHTaMU U 3aIUCSIMU
YPaBHEHUI XUMHUYECKUX PEaKLU;

- yMEeTb YCTAHaBIMBaTh IPUHAUIEKHOCTh HN3YUYEHHBIX
HEOPraHUYECKUX U OPraHMYECKUX BELLECTB K ONPENEICHHBIM
KjlaccaM M TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
COCTaB M Ba)XHEWINWE CBOWCTBA; ONPEAEHATh BUIbI
XUMHUYECKUX CBsI3el (KOBaJICHTHAsI, MOHHAs, METAJUIMUECKas,
BOJIOPOJIHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIacCCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

- copMupoBaThb  NpEACTABIEHUSA: O  XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XMMHU B TIO3HAHUM SIBIEHUH OpUpoAbl, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOAMMOW MAJisi peIIeHUs MPaKTHYECKUX
3a/1a4 ¥ HKOJIOTMYECKH 0O00CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpenE;

- YMETh IMPOBOAMUTH PACUEThl IO XUMUYECKUM (popMyaM U
YPaBHEHUSAM XHMHUYECKUX peakuuid C HCHoJb30BaHUEM
(u3MUeCKUX BEJIMYMH, XapaKTEpPU3YIOIIHUX BEIIEeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMaJIbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XMMHUYECKNE 3HAHUS JUIsl IPUHATHUS PELICHUN B




KOHKPCTHBIX KHU3HCHHBIX CUTyalusix,
BCIICCTBAMU U UX MIPUMCHCHUCM

CBsA3aHHBIX C

OK 02. Hcnonb3oBaTh
COBpEMEHHBIC CpPEJICTBA
MOKCKa, aHaym3a
HUHTEPIPETAINH
nHpopMmanuu,
nH(pOPMAaLOHHbIE
TEXHOJIOTUU
BBITIOJTHEHHUSI
npodeccnoHanbHOM
JeSTSILHOCTH

B o6nacTy ieHHOCTH Hay4yHOTrO O3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKW M OOIIECTBEHHOMH
IPAKTUKK,  OCHOBAaHHOIO  HAa  JWajore  KyJabTyp,
CHOCOOCTBYIOLIETO ~ OCO3HAaHMIO  CBOEr0  Mecra B
HOJIUKYJIBTYPHOM MUPE;

- COBEpILIEHCTBOBAHUE  S3BIKOBOM M YUTATENbCKOM
KYJIBTYpPbI KaK CPEJICTBA B3aUMOJEHCTBUS MEXAY JIIOJbMU U
MO3HAHUS MHPA;

- OCO3HaHME LIEHHOCTU HAyYHO! JAESITeIbHOCTH, TOTOBHOCTh
OCYLIECTBIISATh ~ HPOEKTHYHD U MCCIEJOBATENbCKYIO
JeSTeIbHOCTh MHIMBU/yalIbHO U B IPYIIIIE;

OBnajieHne yHUBEPCAIbHBIMU yUYEeOHBIMU II03HABATEIIbHBIMU
JNEHCTBUSAMU: B paboTa ¢ MHPOpMAaIUeH:

- BIAJeThb HaBbIKAMU IOJYy4E€HUS HUHPOpPMALUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh
IOUCK, AaHalu3, CHCTEMAaTHU3aLUI0 U  HUHTEPIPETALUIO
MH(pOpMallUU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

- CcO3/1aBaTh TEKCTbl B Pa3IMUYHBIX (opMaTax € y4yeToM
Ha3Ha4YeHUs] MHPOpPMAIMU U LEJIEeBON ayUTOpUH, BbIOHpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3allUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
UHpOpPMAllUU, €€ COOTBETCTBHE IPABOBBIM U MOpPaJIbHO-
TUYECKUM HOpMaM;

- HCIOJIb30BaTh CpeacTBa UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHHI B PEIIICHUU KOTHUTHBHBIX,
KOMMYHHUKaTUBHBIX M  OpraHM3allMOHHBIX  33Ja4  C
cobmoenneM  TpeOOBaHMIA IPTOHOMUKH, TEXHUKHU
0€30M1aCHOCTH, TUTHEHBI, pecypcocOepekeHus, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacHOCTH;

- BJaJeTh  HaBBIKAMU  pAcllO3HaBaHMA M 3aILUTHI
uH(popMalu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH;

- yMeThb IUIAHUPOBAaTh M  BBINOJHITH XUMHUYECKUH
HKCHEPUMEHT (TPEBpPAICHUsI OPTaHUYECKUX BELIECTB MpPHU
HarpeBaHUM, MOJYYCHHE STUJICHA U U3YYEHHE €ro CBOMCTB,
KayeCTBEHHBIC PEAKIIMU Ha AbJCTUIBI, Kpaxmall, YKCYCHYIO
KUCJIOTY; JIeHaTypalusi OClIKOB MpU HArpeBaHUM, LIBETHbHIC
peakuuu OENTKOB; MPOBOAUTH PEAKIMH HOHHOTO OOMEHa,
ONpeAeNsATh Cpely BOAHBIX PAacTBOPOB, KauyeCTBEHHbBIC
peakuu Ha cynbdar, KapOOHAT M XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHMS; pellaTh KCIEPUMEHTANbHbIE 33/1a4u IO
teMam "Metamel" u "Hemetainel") B COOTBETCTBHM C
IpaBWJIaMUd TEXHUKM O€30MacHOCTH MpU OOpalleHHH C
BEIIECTBAMHU u 71a00paTOPHBIM 000pyI0BaHUEM;
IPEJCTaBISITh PE3yNbTaThl XUMUYECKOTO 3KCIEpUMEHTa B
dbopMe 3ammcH ypaBHEHWUH COOTBETCTBYIOIIUX pEaKIUN U
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

- yMeTh aHAIM3WPOBATH XUMHYECKYIO HWH(POPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HMCTOYHUKOB (CPEICTB MaccOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BIAJETh OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUSA
BEIIECTB U XUMHUUECKUX SBJICHUN (HaOII0/IeHNe, U3MEpPEHUE,
9KCHEPUMEHT, MOJICTUPOBaHUE);

- YMETh NMPOBOJUTH PACUETHI M0 XUMHUECKUM (POpMYyIIaM U
YPaBHEHUSAM XUMHUECKHX pEaKIUil C HCII0Ib30BaHUEM
(GU3NYECKUX BEIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
YCIIOBHS) Ta30B, KOJIHMYECTBAa BEIIECTBA; HCIOIH30BATh
CUCTEMHbIE XUMHUUYECKWE 3HAHUS ISl IPUHSATHUS PEUICHUH B
KOHKPETHBIX  JKM3HEHHBIX  CUTYaIlMsIX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh |
paboTaTh B KOJUICKTHBE
M KOMaH/e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaAMOCTOATEIIBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIQJICHUE HaBBIKAMH y4eOHO-MCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

Osgnagenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBHUSMU:

0) cOBMECTHAs I€SITEIIbHOCTD:

- TIOHUMATh U UCIOJIb30BATH MPEUMYIIECTBA KOMaHIHON U
WHIUBUIYAIbHOU PaOOTHI;

- TPUHUMATH 1enu COBMECTHOM JIeSITEIIbHOCTH,
OpPraHU30BBIBaTh M KOOPJAMHUPOBATH JIEUCTBUS IO €€
JOCTH>KEHMIO: COCTABJIATH IUIAH JEUCTBUHM, pPacnpeneisiTh
POJIU C Y4ETOM MHEHHI Y4aCTHUKOB 00CYX/IaTh Pe3yabTaThl
COBMECTHOM paboThI;
KOOPIUHUPOBATH U
peaiabHOrO, BUPTYaJIbHOTO u
B3aMMO/ICHCTBUSI,

- OCYIIECTBIATH MO3UTUBHOE CTPATETMUECKOE MIOBEICHHUE B
pa3IMYHBIX  CUTyalUsiX, MPOSBIATH  TBOPYECTBO U
BOOOpaxeHue, OBITH WHUIAATUBHBIM Osazexnue
YHUBEPCAIbHBIMH PETYJIATUBHBIMU JI€HCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- OPUHUMAaTh MOTUBBI M apryMEeHThl APYIHX JIOACH Mpu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IpU3HABaTh CBOE€ MpaBO W IMpaBO JpPYrux JIOAeH Ha
OIINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO
YeJI0BeKa;

BBIIIOJIHATH paboOTy B  YCJIOBUSX
KOMOMHHMPOBAHHOI'O

- yMeTb IUIAHUPOBATh M  BBIMOJHATH XUMHUYECKUH
HKCHEPUMEHT (TPEBPAICHUsI OPTaHUYECKUX BEUIECTB MpHU
HarpeBaHUM, MOJyYeHHE STUJICHA U U3YYCHHE €0 CBOWCTB,
KayeCTBEHHBIC PEAKIIMU Ha ANbJCTUIBI, Kpaxmall, YKCYCHYIO
KUCJIOTY; JE€HaTypanusi OelKOB NpPU HArpeBaHUH, IIBETHbHIE
peakuuu OENKOB; TMPOBOJUTH pPEAKIMH HOHHOTO OOMEHa,
ONpeAeNsATh Cpely BOAHBIX pPacTBOPOB, KayeCTBEHHbIE
peakiuu Ha cynbdar, KapOoOHAT M XJOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pellaTh IKCIEPUMEHTalbHbIE 33/a4 I10
teMam "Metamel" u "Hemetainel") B COOTBETCTBHM C
IpaBWJIaMH TEXHUKM O€30MacHOCTH MpU OOpalleHHH C
BEIIECTBAMHU u 1a00paTOPHBIM 000pyI0BaHUEM;
IPEJCTaBISITh PE3YNbTaThl XUMUYECKOTO JKCIEpUMEHTa B
(dopMe 3ammcu ypaBHEHUW COOTBETCTBYIOIIUX PEAKIHA U
(hopMyInHUpoBaTh BHIBO/IBI HA OCHOBE STUX PE3YJIHTATOB

OK 07. CopneiicTBoBaTh
COXPAaHCHHUIO
OKpY>KaroIen Cpepl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHHU KIIUMaTa,
TIPUHITUITBI

B o6macT 5K0I0TH4eCKOro BOCTUTAHHS:

- copmMHupoBaHHOCTH JKOJIOTHYECKON KYJIBTYPHI,
INIOHUMaHue BIIMSIHUSA COLMAIIBHO-2KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOTHON M COLUATIBHOM CPEbI,
OCO3HAaHHME  TJIOOANBFHOTO  XapakTepa  AKOJOTHYECKHX
npo0Jem;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE IEUCTBUN B OKPYXAIOIIEN

- chopMupoBaThb  NpEACTABIEHUS: O  XUMHYECKOU
COCTABIISIIONIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIH
XMMUU B TIO3HAHUM SIBIEHUH TpUpOAbl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIBTYpPHI JIMYHOCTH, €€ (DYHKIIMOHAILHOU
IPaMOTHOCTH, HEOOXOAMMOW MJIsi peIIeHUs MPaKTHYECKUX
3aJ1a4 ¥ KOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/I0pOBBIO U IPUPOJIHOM CpeiE;




OepeKITMBOrO cpelle Ha OCHOBE 3HAHMUS IEJIed YCTOMYMBOIO pAa3BUTHA | - yYMETb co0IIr01aTh IIpaBUIIa JKOJIOTMYECKH
IIPOU3BOICTBA, YeJI0BEUECTBA; 1enecooOpa3Horo  TMOBEACHUS B OBITY U TPYIOBOH
3P HEeKTUBHO AKTUBHOE HENpUATHE JCHCTBUM, MNPUHOCAIIUX BpE | ACATEIBHOCTH B LEIAX COXPAaHEHUS CBOETO 310pPOBbSI U
JIENCTBOBATH B OKpY’KaloIlleH cpeae; OKPY’KalOIlled NPUPOJHON Cpelbl; YYUTHIBATH OIIACHOCTH
Ype3BbIYAHBIX - YMCHHE IIPOrHO3UPOBATH HeOJaronpusATHbIE | BO3ACHCTBUS HA JKUBBIE OPraHU3Mbl  OIPEIENICHHbBIX
CUTYaLUsAX 9KOJIOTMUYECKUE TIOCIEACTBUSI IPEANPUHUMAEMBIX AICUCTBUM, | BEUIECTB, IIOHMMAs CMBICH IIOKa3aTeias IpelaenbHOU

IIPEeIOTBpalIaTh HX; JOIYCTUMOM KOHIICHTpAluu

- pacliipeH’e OMbITa JESATENBHOCTH 3KOJIOTHYECKOU

HaIPABJICHHOCTH;

- OBJIaJICHUE HaBbIKaMU Y4e€OHO-MCCIIEI0BATENbCKOM,

IIPOEKTHOM U COLIMAIILHON JESATEIILHOCTH,
IK 3.1. B o6macTu Tpy10BOr0 BOCIIUTAHUS: 1) cdopmupoBaTh MNpEACTABICHUSA: O  XUMHUYECKOU
IInanuposarts, * TOTOBHOCTb K TpYyJy, OCO3HAHUE LIEHHOCTH MacTEpPCTBA, | COCTABIAIOLICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU

[IO/ArOTaBIMBATh U
OCYLLECTBIATH MPOLECC
IIEPEBO3KHU I'PY30B

Tpyaoooue;

* TOTOBHOCTbD K aKTHBHOH JIEATEILHOCTH TEXHOJIOTHUECKON U
COIMAJIbHOM HANPABICHHOCTH, CIIOCOOHOCTh MHUIIUHUPOBATD,
IUIAHUPOBaTh W CaMOCTOSITEIBHO  BBINIOJHATH — TaKYIO
JIeATEIIbHOCTD;

* UWHTEpEC K pa3nuuHbiM chepam mnpodeccHoHaTHLHON
JICATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeit mnpodeccun U pealn30BBIBaTH COOCTBEHHBIE
JKU3HCHHBIE TITAHBI,

* TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO U
caMo00pa30BaHMIO Ha MPOTSHKCHUU BCEH JKU3HH;
OBajicHHe YHUBEPCATBHBIMH yU4EeOHBIMU TI03HABATEIbHBIMU
NEUCTBUSIMH:

a) 6a30BbBIC JOTMYECKUE CHCTBHSL:

* CaMOCTOATEIbHO (OPMYIUPOBATH W AKTYaIN3UPOBATH
npobiemy,

B) paboTa ¢ uHpopmaIuei:

. BJIAJICTh HABBIKAMU TOJNy4YeHUs HHDOpMAIMH U3
UCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISTh
MOUCK, aHallu3, CHCTEMATHU3allMI0 W HHTEPIPETAIUI0
uHGOPMALIUU PA3IMYHBIX BUIOB U ()OPM MPEICTABICHHS,

. CO3JIaBaTh TEKCTHI B Pa3IMYHBIX (OpMATaX C yUETOM

XUMUU B TO3HAHUH SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUU
MBIIUICHUST U KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAJIbHOU
rPAaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH 000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

2) BIAAETh CHCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAlONMIUE TOHATUS (XUMHUYECKUUN
JJIEMEHT, aToOM, JJCKTPOHHas 000Jj0YKa aroma, s-, p-, d-
JNEKTPOHHBIE  OpOMTaIM  aTOMOB, HWOH,  MOJIEKYJa,
BaJICHTHOCTb, ANEKTPOOTPUILIATENIBHOCTb, CTENEHb
OKHCJICHUsI, XUMUYECKasl CBsA3b, MOJb, MOJIIpPHAs Macca,
MOJISIPHBIA 00BEM, YIJIEPOJHBIN CKeneT, (QyHKIMOHAIbHAS
TpyIa, paaukan, H30MEpPHsi, U30MEPHI, TOMOJOTUYECKUMA
psn, TOMOJIOTH, YTI€BOAOPO/IbI, KHUCJIOPOJI- u
a30TCcoJIepKaIlle COEAUHEHMs, OWOJIOTMYECKH aKTHBHbBIE
BelecTBa (YriIeBOMAbI, KUPBI, OCIKH), MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC COEIMHEHUS,
KpUCTAJUTMYECKAsi PpEeIIeTKa, TUIbl XMMHUUYECKHX pPeaKuui
(OKUCTUTEIPHO-BOCCTAHOBUTEIHHBIE, 9K30-H
SHAOTEPMHUUYECKUE, PEaKIMd HOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIUTHI, HEDIJICKTPOJIUTHI, AIEKTPOTUTHIECKAS
JUCCOIMAIs, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh




Ha3Ha4YeHHs] UHGOpPMAIIUN U LENEeBON ayUTOpUH, BbIOHUpas
ONTUMAJIbHYIO (POPMY NIPEICTABICHUS U BU3yaIH3alUH;

. OLICHUBATh JIOCTOBEPHOCT, JIETUTUMHOCTD
uHpOpPMalLlUK, €€ COOTBETCTBHE IPABOBBIM W MOPAJIbHO-
STUYECKUM HOPMaM;

. UCTOJNB30BAaTh  CPEICTBA  HMH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pEeIICHUH KOTHUTUBHBIX,
KOMMYHUKAaTHBHBIX WM  OpPraHM3allMOHHBIX  3a7ad C
coOnrofeHreM  TpeOOBaHUW  SPrOHOMHUKH,  TEXHUKHU
0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBbIX U
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacHOCTH;

. BJIQJIETh HABbIKAMU pACIO3HABAaHMUSI M  3allUTHI
uH(popMalu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH.

XUMHYECKON peakly, XUMUYECKOEe PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHUs] XMUMMUYECKOTO CTPOEHUS OpraHMYeCKHX
BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOJIUTHUYECKOU
aucconuanuu, nepuoaudeckuid 3akoH .M. Menneneesa,
3aKO0H COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHH, (PAKTOIOTMYECKHE CBEICHUS O
CBOMCTBAaX, CcOCTaBe, TMOJYYeHHMH U  0OE30MacHOM
HCII0JIb30BaHUU BaXHEUILINX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIeCTB B OBITY M  MPaKTHYECKOH
JIESITEIBHOCTH YEJIOBEKA;

3) cpopmMupoBaTh YMEHUS BBIABIATH XapaKTEPHbIE TPU3HAKU
U B3aUMOCBSI3b  M3YYCHHBIX  IOHATUH, [PUMEHSATH
COOTBETCTBYIOIIME IMOHATHUS MpPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BELIECTB U MX
IPEBPAILICHHI; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI
c MOHATUSAMU U IIpeJICTaBICHUSIMU TPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

4) chopmupoBaTh yYMEHHUSI HCIIOIb30BaTh HAUMEHOBAHUS
XUMUYECKUX  COCAMHEHUH  MEXKIYHApOAHOIO  COHO3a
TEOPETUYECKOW M NPUKIATHOW XHMHUU U TpUBHUAJIbHBIE
Ha3BaHWs BaXXHEWIIMX BeUIECTB (ITHJIEH, AalleTUJIEH,
mmnepuH, (eHon, dopManbaerua, YKCYCHas KHCIIOTa,
[JIMIWH, YTapHbIM Ta3, YIVIEKUCIIbIA ra3, aMMHUaK, ramieHas
W3BECTb, HETallleHas W3BECTb, NMHUThEBas coja U APYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPraHWYECKHMX W OPraHMYeCKHX
BEIIECTB, YPAaBHEHUS XUMUYECKUX peaKUuil, OOBACHATh MX
CMBICHI; TIOATBEPKAATH XapAaKTEPHbIE XUMUYECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alIUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

5) chopmupoBaTh YMEHHS yCTaHABIMBATh MPUHA/IIEKHOCTD
M3Y4YCHHBIX HEOPraHMYECKMX M OPraHWYECKUX BELIECTB K
onpejieNieHHbIM  KJlaccaM W TpynmnaM  COEIMHEHUH,
XapaKTepu30BaTh HX COCTaB M BAXHEWILIME CBOMCTBA;
ONpeAeNsaTh BHAbl XHUMHUYECKHUX CBs3€ll (KOBaJleHTHa,
VOHHas, MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI




KPUCTAINTMYECKUX PEIIETOK BEIIECTB; Kiaccu(ULIHUPOBAThH
XUMHUYECKHUE PEAKITIH;

6) BianeTh OCHOBHBIMH METOJAaMU HAy4YHOTO IO3HAHUS
BEIIECTB M XUMUYECKUX SIBIICHUH (HAOIIOICHNEe, U3MEPCHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

7) chopmupoBaTh yMEHHS TPOBOJUTH PACUETBI IO
XUMHYECKUM GopMyllaM U YpaBHEHHUSIM XHUMHUYECKHX
peakuuMii ¢  HCIOJIb30BaHWEM  (PU3UYECKUX  BEIUYHH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMalbHbBIE YCJIOBHS) Ta30B, KOJIWYECTBA
BEIIECTBA; MCIOJb30BAaTh CHCTEMHbIE XMMHUYECKHE 3HAHUS
JUIST TIPUHSTHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;
8) cdopmupoBaTh yMEHHS IUIAHHUPOBATH M BHITIOTHATH
XUMHYECKUH JKCHEPUMEHT (MIPeBpalIeHHs] OpraHUYeCKHX
BEIICCTB IPU HArPEBAHHUH, TIOJyYCHUE dTUIICHA U M3ydeHUE
€ro CBOWMCTB, KAaueCTBEHHBIC pPEAKIMU Ha albJCeTUJIbL,
Kpaxmall, YKCYCHYIO KHCJIOTYy; JeHaTyparus OeIKOB Ipu
HarpeBaHUU, IBETHbIE PEAKI[UHU OEIKOB; IPOBOJUTH PEAKIIUU
MOHHOTO OOMEHA, OMpeAeNsATh CPEIy BOJTHBIX PACTBOPOB,
KauyeCTBEHHbBIE PeaKIMM Ha cynb(ar-, KapOoHAT- U XJIOPUA-
AQHWOHBI, HAa KATHOH aMMOHHS; PeIIaTh YKCIIEPUMEHTATbHBIC
3aMaun o Temam "'Meramiel" u "Hemeramnmei") B
COOTBETCTBUHU C TPAaBHJIAMHU TEXHUKH O€30MacHOCTH IpH
oOparieHun c BEIIECTBAMHU u 1a00paTOPHBIM
000py/IOBaHUEM; TIPEICTABIATh PE3YIbTAThl XUMHUYECKOTO
JKCIIEPUMEHTA B dbopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIMH ¥ (OPMYIUPOBATH BBHIBOJIBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

9) chopmupoBaTh yMEHHUS AaHAIU3UPOBATH XHUMHYECKYIO
nH(OpMALIMIO, TONY4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpeacts MaccoBoii HHpopMaIu, cetb UHTepHeT u Apyrue);
10)  chopmupoBaTh  ymMeHHS ~ CcOOMIOJATH  IMpaBUIIA
9KOJIOTHYECKH I1eJIeCO00pPa3HOro IOBEACHHUS B OBITY U
TPYJAOBOM JEATENHHOCTH B IMEJISIX COXPAaHEHHUS CBOETO
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370pOBbSl U OKPY)KAIOLIEH MPUPOAHON CpElbl; YUUTHIBATH
OMMACHOCTh  BO3ACUCTBHS  HAa  JKUBBIE  OPTraHU3MBI
ONpeeNICHHBIX BEIIECTB, IOHUMAas CMBICI IOKa3aTens
MPEIETbHON IOIYCTUMOW KOHUECHTPALINH;

11) nns oGyyaromuxcs ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMU
30pOBbs: c(hOPMUPOBATH YMEHHS MPHUMEHSATH 3HAHHUA 00
OCHOBHBIX JIOCTYIHBIX METOJIaX IMO3HAHMUS BEUIECTB U
XUMHYCSCKUX SIBJICHUI;

12) nmnsa  cnenblx W CITA0OBUASAIIMX — OOYYarOUTUXCS:
chOpMHUPOBATh YMEHHSI UCIIOJIB30BATh PEbe()HO TOUCUHYIO
cuctemy obOo3nauenuii JI. bpaiins ans 3anucu XMMHUYECKHX

dhopmyiL.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBHOM

JACTOUTIIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

. Oo0bem B
Bun yueOHoii padoThI
yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbl IMCHMILIMHBI 84

B T.Y.:

1. OcHOBHOE co/lep:KaHue 70

B T.Y.:

TEOPETUYECKOE 00yUeHHE 37
MPAKTUYECKHUE 3aHITHS 33
2. IIpogeccmoHaibHO  OPHEHTHPOBAHHOE  COJEpP:KAHUE 5
(coaep:kaHue MPUKJIATHOTO MOIYJIs1)

B T.4.:

TEOpPETHUECKOE 00yUeHue 2
NPAKTUYECKUE 3aHATUS 4
CamocrosiTesibHas padboTa 6
IIpome:xkyTouHast arrecTalusi. KOHTpoJbHas padora - 1 2

ceMmecTp, aud. 3ayer - 2 ceMecTp
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2.2. TeMmaTu4eckuii MJIaH U cOiePKaAHME TUCUUILINHBI

HaumenoBanne | Comeps:kanue y4eGHOro MaTepuaia (0OCHOBHOE H MPO(ecCHOHATLHO-OPHEHTHPOBAHHOE), OBLeM HACOB MdopMHpYyeMBbIe
Pa31esioB M TeM | J1aGopaTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOTYJIb KOMITETEeHIHH
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Paznen 1. 11
OCHOBBI CTPOEHMS BelleCTBA
Tema 1.1. OCHOBHOe co/Iep:KaHue OK 01
Crtpoenne Teoperuueckoe o0yueHue
4TOMOB CoBpemeHHass Mojiellb CTpoeHus aroMa. CUMBOJMYECKUN S3BIK XUMHUU. XHUMHYECKUA 3JIEMEHT.
XUMMYECKAX | 3jpexTponHas KoH(pHIrypanus atoma. Kiaccudukaims XUMHYECKMX DJIEMEHTOB (s-, P-, d-3J€MEHTBI).
VIEMEHTOB U (BajieyTHple  DJIEKTPOHBL.  BaJeHTHOCTb.  DJIEKTPOHHAs  HPUPOJA  XMMHUYECKOHW  CBS3M. 2
MpHPOAA | DneKTPOOTPHUIIATENIEHOCTh. BHIBI XMMHYECKOH CBA3M (KOBAJICHTHAS, MOHHAS, METaJUIHYecKas,
XHMHYECKOU 154 10poHast) U CIIOCOOBI €€ 00pa3oBaHUs
CBSI3U IpaKkTHYecKHe 3aHATHS
Pemenne 3amaHMii Ha HCIOJB30BAHHE XHMHYECKOHW CHMBOJHMKM M Ha3BaHWH COEIMHEHUM IO
HOMEHKJIAType MEXIYHAPOIHOIO COI03a TEOPETUYECKOU U IPUKIIAAHOW XUMHUH U TPUBUAJIbHBIX HA3BAHUU
JUISL COCTABIICHUS! XUMHYECKUX (DOPMYJI JABYXaTOMHBIX COEIAMHEHUIA (OKCHIOB, CYIb(HUIOB, THIAPHIOB U
T.IL.) ¥ APYTUX HEOPTAaHUYECKUX COEAUHEHHM OTIEIBHbIX KJIaCCOB. 3
[pakTHyecKue 3aaHus Ha YCTAaHOBJICHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHYECKHX DJIEMEHTOB M
HEPHOIUYECKAM U3MEHEHUEM CBOMCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHUM B COOTBETCTBHHU C
nosiokeHrneM [1epruonIecKoil CHCTEMBI.

Tema 1.2. OCHOBHOe co/iep:KaHue OK 01
Iepuoanyeckuii | [lpakTuveckue 3aHATUS OK 02
3aKOH M Tab/1Mua [Teproanyeckas cucreMa Xumudeckux snemeHToB J[. M. MenneneeBa. ®u3ndeckuii CMbICI

AN [lepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX

Menneneesa  |nemenToB, 0GpasyeMBIX MMH IIPOCTHIX H CIIOKHBIX BEIIECTB B COOTBETCTBHHU C MOIOKEHHEM
XHMHYECKOro dyieMenTa B [leproanueckoii cucteMe. MUPOBO33PEHUECKOE M HAYYHOE 3HAYEHHUE
ITepunonnueckoro 3akona JI.11. Menneneesa. IIporuosst JI.11. Menneneesa. 4
Pelenue npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJAHUIM HA XapaKTEPU3AIMI0 XUMUYECKHX
3IIEMEHTOB «MeTalTnuecKre / HEMETAIINYECKHE CBOMCTBA, DIIEKTPOOTPHUIIATEIBHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBHMH C UX DJIEKTPOHHBIM CTPOEHUEM H TIOJIOKEHHEM B TIEPUOJUUECKON CUCTEME
xuMmu4deckux sneMeHToB .M. Menneneesa»
CamocrosiTesibHas padora 5

OTKpBITI/IC HOBBIX XUMHWYCCKHX 3JICMCHTOB
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Pazgea 2.

XuMHYEeCKHe peaKINH 8
Tema 2.1. Tunbl | OCHOBHOE coiep:KaHue OK 01
XHMHYECKHX TeopeTnueckoe o0yueHue
peaximii Krnaccudukanus u TUIIBI XUMUYECKUX PEaKuil ¢ yuacTueM HeopraHndeckux BeiecTB. CocTaBieHue
ypaBHEHUH pEaKIMii COeTUHEHUS, Pa3JIOKCHHUS, 3aMEIICHUs, OOMEHa, B T.4. peaKIUii TOPCHHS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHusl. OKUCIUTENb U BOCCTAHOBUTEb. 1
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOJIE, TPOU3BOJICTBEHHBIX IpoOIIeccax U
KHU3HECSATEIIbHOCTH OPraHM3MOB
KonnuectBennsie oTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHUU U PacCUeThl IO
YpaBHEHUSAM XMMHYECKUX peakiuid. Monb Kak eJuHUIla KOJWYecTBa BemiecTBa. MouisipHas macca.
3aKOHBI COXpaHEHUS MacChl M SHEpruu. 3akoH ABoraapo. MoispHsblii 00beM razoB. OTHOCHUTENbHAS 1
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIUN C MCIOJIb30BAHHEM MAacCChl, 00BheMa
(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue OK 01
DNEKTPOIMTHYEC | Tegpernueckoe 0GydeHHe OK 04
Ka ueconuaim Teopus anekTponUTUYecKoi aucconranuu. VoHbl. DIEKTPOIUTHI, HEAEKTPOIUTHL. Peakiuun HOHHOTO
U HOHHLIH 00men oomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa MyTEM COCTABJICHUS WX TOJNHBIX U COKPAIICHHBIX 2
MOHHBIX yYpaBHeHUN. KHCIOTHO-OCHOBHBIE peakiny. 3aJJaHusl Ha COCTABJICHNE HOHHBIX PeaKIuil
HccnenoBanue TUIoB (10 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yOIIUXCs BEIIECTB) U IPU3HAKOB
XUMHUeCKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, OTpeIeNieHrne CPeIbl BOJHBIX 2
pacTBOpoB. 3a/1aHKs HAa COCTABJICHHE HOHHBIX peaKklui
KonTpoibHasn
CtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
pabdora 1
Paznea 3. 20
CTpoeHne 1 CBOIICTBA HEOPraHMYeCKHX BellleCTB
Tema 3.1. OCHOBHOe co/iep:KaHue OK 01
Kiaccndmkanmst, | Teopernueckoe oGyuenne
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HOMEHKJIATYPa H
CTpOeHHe
HEOPraHUuYecKux
BellecTB

[Ipeamer Heopranumveckoit xumun. Kinaccudukamnus HeopraHUIeCKUX BemiecTB. [IpocThie U ClIoKHBIC
BCIICCTBA. OCHOBHBIE KJIaCChI CIIOKHBIX BCIIICCTB (OKCI/I,Z[BI, TUAPOKCUBI, KUCJIOTHI, COJII/I)‘ BzaumocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BeulecTBa. Kpucrannuyeckue u amopdubie
BeIIeCcTBA. Tunel KPHUCTATINYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIsIpHasd, MOHHAas, MeTaJIJII/I‘-IeCKaSI).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIIA KPUCTAIIMYECKON PEIIETKU. 3aBUCHMOCTD
XUMHUYECKOU aKTUBHOCTU BCIIECCTB OT BUAA XUMHUYECKOHN CBSA3U U TUIIA KpHCTaHHquCKOﬁ PCHICTKH.
[TprunHBI MHOrOOOpa3us BEIIECTB

I[IpakTnyeckue 3aHATHS

Homenknarypa HeOpraHMYeCKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (hOPMYIIBI
WM COCTABJIEHUE XUMHUYECKON (POpMYJIbl UCXOs U3 Ha3BaHUS BEIIECTBA M0 MEXKIYHAPOTHOM
(UIOTTAK) mnm TpuBHabHOM HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyrnam
HCOPraHNM4YCCKUX BCHICCTB PAa3JIMYHBIX KJIIaCCOB (yI“ElpHI:IfI ras, erIGKHCJILIfI ra3z, aMMHakK, ramcHas
U3BECTb, HErallleHasi U3BECTh, MUThEBAs COAA U JPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUUECKUX
BELIECTB, ONPEEISITh IPUHAIEKHOCTh K KJIaccy.

HcTounuku xumuueckoi nHpopmaluu (CpecTB MaccoBoi nHpopMaiuu, cetb HTepHeT u 1pyrue).
[Townck nHpOpMAIUK 110 HA3BaHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

OK 02
K 3.1

Tema 3.2.
dusuko-
XHMHYeCKHe
CBOJiCcTBa
HEOPraHM4YeCcKuX
BellecTB

OcCHOBHOe co/Iep:KaHue

Teopernueckoe o0yueHue

Mertamner. O0ume ¢uzndeckne M XUMHUYECKHE CBoWcTBa MeTaiwioB. CriocoObl mosydeHus. 3HaYeHUE
METaJIOB M HEMETAJUIOB B NPUPOJE M JKU3HEACATEIHLHOCTH YEIOBEKa M opraHu3sMoB. Kopposwus
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamnus 1 HoMeHKIaTypa cOeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B PUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ,
BBICHINMX OKCHUJ0OB U TUAPOKCUIOB

HpaKaneCKue 3aAHATUA

CocraBiieHHE YpaBHEHMM XMMHYECKUX DPEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOWMCTBA, COCTAB, IOJIYyYEHUE U
0e30MacHOe HCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M NPaKTHUYECKOH

OK 01
OK 02
K 3.1
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ACATCIIBHOCTH 4YCJIOBCKA

Tema 3.3. OCHOBHOe coJiep:KaHue OK 01
Hnentndpuxanus | Teopernueckoe odyueHune OK 02
HEOPraHUYECKUX |Pejeyye dKCIEPUMEHTAIBHBIX 3314 [0 XMMHYECKAM CBOWCTBAM METAUIOB U HEMETALIOB, IO OK 04

BEUIeCT PACIIO3HABAHMIO M TIOJIyYEHHIO COEIUHEHNI METAIIOB U HEMETAJLIOB.

Wnentudukanisis HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB, 2
XapaKTepHBIX KAa4eCTBEHHbIX peakiuil. KauecTBeHHble peakiuu Ha cyiabpaT-, KapOoHAT- U XJIOpU-
AQHUOHBI, HA KATUOH aMMOHMUSI
KonTposbHasn .
CBolicTBa HECOPTaHUYECKUX BEILECTB 2
padora 2
Pazneua 4. 30
CTpoeHne ¥ CBOIICTBA OPraHUYeCKUX BellecTB
Tema 4.1. OcHOBHOe co/iep:KaHue OK 01
Knacendpukanns, | Teopernueckoe oGyuenne IIK 3.1
CTPOCHUE U [losiBieHne M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecro u
HOMEHKJIATYPA |3HayeHUE OPraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.
OPraHH4YeCKHX XPMUYECKOE CTPOCHHME KAaK IOPSAJIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HMX BAJE€HTHOCTH.
BeLIECTB OCHOBHBIE IOJIOKEHHSI TEOPUU XMMUYECKOIO CTPOEHUs OpraHuuyeckux coenuHeHuil A.M. Bytieposa. 5
VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHMS MOJIEKYJI. MI30Mepus U U30MepHI.
[lonsatne o ¢yaknuoHansHOW rpynme. Panukan. IlpuHmmmel kimaccuUKauyd — OpraHUYECKHX
coequHeHN. MexXlyHapo1Hass HOMEHKJIaTypa U NPUHIIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COETUHEHUI.
IIpakTH4eckne 3aHATHA
Homenknatypa oOpraHM4YecKMX COEIMHEHUN OTAEIbHBIX KJIacCOB (HACBILIECHHBbIC, HEHACBILIEHHBIE U
apOMaTUYeCKUEe YIJIEeBOJOPO/bI, CIIUPTHI, (PEHOJIBI, allbAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TOJIHBIX W COKPAILEHHBIX CTPYKTYPHBIX (OPMYyJl OpraHMYECKHX BELIECTB OTIEJIbHBIX 2
KJIaCCOB, WCIOJb3ysl MX Ha3BaHUSA IO CHCTEMaTHMYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITHUJIEH,
alleTWJIeH, MIHLEpHH, (eHos, QopMalbIerus, yKCycHas KHCIIOTa, TJUIUH). Pacdersl mpocreiimieit
(G opMyIIbl OpraHMYECKOW MOJIEKYJIbI, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)
CamocrosiTesibHast padoTa
[TonsaTue 00 a30TcoAEpIKAIIUX COSAMHEHUAX, OMOTOIMYECKH aKTHBHBIX BelllecTBax (YriaeBojax, xKupax, 2
Oenkax M Jip.), BLICOKOMOJIEKYJISIPHBIX COETUHEHMSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHOBHOE cojiep:KaHue OK 01
CpoiicTBa Teopernuyeckoe o0y4yenune
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OPraHMYecKux
coeIHHEeHU

@OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psif v oOmas popmyna; U3oMepus;
¢du3nvecKne CBOMCTBA; XUMHUECKUE CBOICTBA; CIOCOOBI MOTYyYCHHS):

— TpeJebHbIe YIIIeBOAOPO/IbI (AIKaHbl U IMKJIOANKaHbl). ['opeHrne mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YTIIEBOAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHHUE AIKAHOB;

— HeTpeiebHbIe (ATKEHBI, AJIKUHBI M aJIKaIUeHbI) U apOMaTHYECKUE yriIeBOoA0poibl. ['opeHune aneTuneHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IMJIAMEHHU JIJISl CBAPKU U PE3KU METAJIOB

— KUCIIOpOCOepKalllie COeTUHEHHS (CIUPTHI U HeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, alIbJETUIIBI U
KETOHBI, JKUPBI, yrieBoasl). [IpakTHdeckoe NPUMEHEHHWE OJTUJICHTIMKOISA, TJIHIEPUHA, (eHoa.
[Ipumenenue Qopmanpaeruaa, aneraibAeruaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MooIMe CBOKWCTBA MbLja

— a30Tco/iepKalue COeAMHEHNS (aMIUHBI 1 aMUHOKHUCIIOTHI, OeNku). BricokoMomNeKynapHble COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHHUE €r0 UCIIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPTraHUYCCKUX COGI[I/IHGHI/IfI

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYECKMX COCIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHHUs): NpeAebHbIe (ANKaHbl U LUKIOAIKaHbI),
HeTpeAeTbHbIe (AIKSHBI, AJKHHBI U AJIKaJUCHBI) U apOMaTHUECKUE YTICBOAOPOIBI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIIOTBI U 3(UPBI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKUCIIOTBI, BHICOKOMOJIEKYJISIpHBIE
COEIUHEHMS. 3aJaHUs HAa COCTaBJICHHE YPABHEHMM XUMHYECKHX PEAKIMHM C y4aCTHEM OPraHM4eCcKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COETMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyYeHUsI M Ha3BaHUWE OPraHMYECKUX COEJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOMN
CHUCTEMATUYECKON HOMEHKIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COEJMHEHMH OTAEIBHBIX KJIACCOB

OK 02
OK 04
K 3.1

Tema 4.3.
Nnentnduxanus
OpPraHuYecKux
BelllecTB, UX
3HaAYeHHue u
NpUMEeHEeHHue B

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme

buooprannueckue coenuHeHus. IlpumeHeHue u Ouosormdeckas posb yrieBoaoB. OKHCIEHHE
YIJIEBOJAOB — HCTOYHUK DSHEPrHUM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aAMHUHOKHUCIOT.
[TpeBparenus 6enkoB nuuy B opranu3Me. buonornueckue pynkunu 6enkos. bruongornueckue GpyHKIuu
KHUPOB.

OK 01
OK 02
OK 04
IK 3.1
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OBITOBOH U Posnp opraHuueckoll XUMHHM B pEIICHHH NPOOJIEM 3SHEPreTHYecKoi Oe30MacHOCTH, B Pa3BUTHH
MPON3BOACTBEHHO | MEIULIUHBI, CO3/JaHUM HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHUKOB SHEPIUHU (ANbTEPHATUBHBIE UCTOYHUKU
i nesATebHOCTH | d3Hepruu). OnacHOCTb BO3JCHCTBHS HA KUBbIE OPraHU3Mbl OPraHUUECKUX BEIIECTB OT/AEIbHBIX KIACCOB
YeJI0BeKa (YyriaeBoJopozbl, CHUPTHI, (EHOJIBI, XJIOPOPraHUYECKHE IPOM3BOJHBIC, albJIETHIbl M JAp.), CMBICI
IIOKa3aTelIsl IPEJEIbHO TOIYCTUMON KOHIICHTPAUU
WnenTudukanist OpraHnuecKuX COeIMHEHHI OTACIbHBIX KJIACCOB (Ha MpUMeEpe albJeTru0B, KpaxMania,
YKCYCHOW KHUCJIOTBI, O€JIKOB U T.II.) C UCHIOJIB30BAHUEM MX (PU3UKO-XMMHUUYECKHX CBOMCTB U XapaKTEPHBIX
KayecTBEHHBIX peakuuii. JleHarypamuss Oenka mnpu HarpeBaHuu. LIBeTHble peaknuu OENKOB.
BO3HMKHOBEHHE aHAIMTUYECKOIO CUTHANIA C TOYKHM 3PEHUS XMMHUYECKUX IPOLECCOB IPU NMPOTCKAaHUU
KayeCTBEHHOW peaKlny, MO3BOJISIONICH NISHTH(PHUIMPOBATH NPEII0KESHHBIE OPTaHUYECKHE BEIECTBA
CamocTrosiTesbHasi padora
Posb oprannyeckoil XMMUM B pelIeHUH MpodJieM MUIeBOH 0€30MacHOCTH
Kontpoaknas CrpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
pabora 3
Pazneu S.

Kunernyeckue U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peakuii

Ckopoctb OCHOBHOe co/iep:KaHue OK 01
xumudeckux | Teoperndeckoe obydenune OK 02
peakuuii. CKOpOCTh pEaKIMU, €€ 3aBUCHMOCTh OT Pa3IM4HBIX (PAKTOPOB: NPUPOIbI PEArMPYIOIIUX BEIIECTB, IK 3.1
XHMH1ECKO® |y oyenTpauy  pearupylolixX BElecTs, TEMIEpAaTyphl M ILIOWAAM PEAKLMOHHON IOBEPXHOCTH.
PAaBHOBECHE | Teqoppie 5h(heKTH XMMHUYECKHX PEAKLMHA. DK30- U SHI0TEPMHUYECKHE, PEAKIIUH.
OO6paTumocTh peakiuii. XuMH4EeCKOe paBHOBECHE U €0 CMEILIEHHUE MOJ1 IS CTBUEM Pa3IMUHbIX (PAKTOPOB
(KOHIIEHTpAIMsl PEAareHTOB WM TPOAYKTOB pEaKlMH, JaBJIEHHE, TeMIeparypa) Ul CO3JaHHus
ONTHMAIILHBIX YCJIOBHMI NPOTEKaHUs XUMUIECKUX nporieccos. [punnun Jle [larense
IIpakTH4eckue 3aHATHSA OK 01
PelieHne NMpPakTHKO-OPMEHTHPOBAHHBIX 3aJaHMi Ha aHauuM3 (AaKTOPOB, BIMSIONIMX HA HM3MEHEHHE OK 02
CKOPOCTH XMMHYECKON PEAKIIUH, B T.4. C IIO3UIMI SKOJIOTMIECKH IIEIECO00PAa3HOTO TIOBEAEHHUS B OBITY U K 3.1
TPYIOBOM JEATENHHOCTH B IIENSIX COXPAHEHHS CBOETO 370POBbS M OKPYKAFOIIEH PUPOIHON CPEIBL.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuii Ha mnpuMeHeHue npuHuuna Jle-Illarense s
HaXOXKJICHUSI HANpAaBIEHUS CMEIIEHHS PABHOBECHS XMMHMYECKOM pEakuuu W aHaum3 (aKTopos,
BIMSIOIIMX HA CMEIEHHE XMMHYECKOTO PABHOBECHSI
Pazneu 6.
PacTBOopbI
Tema 6.1. OcHoOBHOe coep:kaHue OK 01
MonsiTue o Teopernueckoe o0yueHue OK 02
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pacTBopax PactBopenue kak (uzuko-xumuueckuil mporecc. PactBopsl. CrocoObl NMPHUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBast 10Jis1 paCTBOPEHHOT0 BetiecTBa. CMBICT MTOKa3aTeNs MPEAEIbHO JOMYCTUMOM K 3.1
KOHIICHTPALIUHU U €r0 MCIIOJIB30BAaHHUE B OLIEHKE SKOJIOTMYECKON 0€30MacHOCTH.
[IpaBmia 5KOJNOrMYECKU 1€1ecOo00pa3HOro MOBEACHUS B OBITY W TPYAOBOM AESITENBHOCTH B LEJSIX 5
COXPAHEHHUs CBOETO 3JI0POBBbS U OKPYXKarollel NMPUPOJHON CPEJibl; ONACHOCTb BO3JEHUCTBUS HA KUBBIC
OpraHU3Mbl OIIPE/ICICHHBIX BEILIECTB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33J]aHUN HA PACTBOPHI, UCIIOIb3yEeMbIe B OBITOBOW U
IIPON3BOJICTBEHHOM JESATEIBHOCTH YEIOBEKA
Tema 6.2. OcHOBHOE co/iep:KaHue OK 01
HcecaenoBanue  (1eoperyueckoe 0fyuenne OK 02
CBOMCTEB [IpUroTOBIEHNE PACTBOPOB 3aJaHHOI (MAacCOBOM, %) KOHLEHTpaLKH (C IPAKTHKO-OPHEHTHPOBAHHBIMU OK 04
pacTBopon BOIIPOCaMM) U OTIpeZieSieHUue Cpeibl BOJAHBIX PACTBOPOB. 1 K 3.1
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUe (COepPKAHHe MPUKIATHOTO MOTYJIs1)
Paszpnen 7. 6 OK 01
XuMmusi B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0OBEKA OK 02
Xumust B GbITY H |OcHOBHOE COepsKAHHe OK 04
TPOM3BOACTBEHHO [ 16y eryyeckoe o0ydeHue OK 07
H AeATCILHOCTH Hogeiimne noctuxeHuss XMMUYECKOW HAYKH U XUMUYECKON TeXHOJIOruu. Poibs xumuu B obecrieueHnn TIK 3.1
ueioneka 9KOJIOTHYECKOH, SJHEPTeTUYECKOM U MUIIEBOM 0€30MaCHOCTH, pa3BUTHH MeTUIMHBL. [IpaBuiia moucka u 5
aHaM3a XUMHYECKOW WH(OpManuu M3 pa3IMYHBIX HMCTOYHUKOB (HaydyHas W Yy4eOHO-Hay4dHas
JUTepaTypa, CpecTBa MaccoBoii nHGopmaiuu, cetb IHTepHeT)
IIpakTHyeckue 3aHATHSA
[Touck u aHanM3 KEMCOB O MPUMEHEHHM XWMHMUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToMm Oymymien
npodeccHoHaBbHOM ~ JEATEeIBPHOCTH MO  TeMaM:  Ba)KHEWIHME  CTPOUTENIbHbIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE =~ MaTepuaibl, KpacKH, CTEKJIO, KepaMmMHMKa, MaTepuajabl Ui JJIEKTPOHHKH, 4
HaHOMaTepHuaybl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKUA DJHEPruU, OPraHMYECKUE U MHUHEpalbHbIE
y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHS.
3ammra: [IpencraBiaenue pe3ynbTaToB pelieHus KeicoB B (hopMe MUHU-I0KIaa ¢ Ipe3eHTaluen
IIpome:kyTouHas arTecTaums Mo qucuumnHe (audg.3aver) 2
Bcero 84
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3. YCJIOBUS PEAJIM3AIIMA OBIHIEOBPA3OBATEJIBHOMN JUCIHUIJIAHBI

3.1 Marepua/jibHO-TeXHHYeCKOe ofecneyeHne, Heo0XoaAuMoe I
ocyuiecTB/IeHUsI 00pa30BaTeIbHOI0 Mpolecca Mo AUCHHILIHHE

Jlnst peasni3anuu porpaMMbl MPELYCMOTPEHBI CIEAYIOIINE CHEUaIbHbIE
MOMEIICHHUS:

YueOHast ayautopusi (KaOMHET €CTECTBEHHO-HAYYHBIX JUCUUIUIMH) IS
OPOBEJCHUS 3aHATHA BCEX BHJIOB, IIPELYCMOTPEHHBIX 00pa30BaTEIIbHOM
IpOrpaMMoOil, B TOM 4YHCJIE TPYNIOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTallUU.

OcHoBHOE  00OpyIOBaHHE: IOC3JA0YHBIE MECTa IO  KOJIUYECTBY
oOyuaroluxcs, padouee MECTO IpenoaaBaress, yaeOHas Jocka

TexHnueckue cpeacTBa 00yUeHUs: KOMIIBIOTEP, IPOEKTOP, KPaH.

[ToMeliieHne i cCaMOCTOSITENIHLHOM paOOTHI:

bubinoreka ¢ YMTaIbHBIM 3aJI0M: OMOIMOTEUHBIA POHI.

OcHoBHOE 00OpyAOBaHHWE: CHEUUAIM3UpOBaHHAss W ydeOHas MeOerb,
pabouee Mecto OubmmoTekapsi, kKommbiorep, MDY, OubmMoreuHas CrolkKa,
CTEJUTAXKH, CTEHAbl, OUOMMOTEYHBIM OHJ, TUTa3MEHHAsi TMaHeNb, KapTHHBI,
MOPTPETHI.

TexHuueckue cpencrTBa oOy4YeHUs: MEPCOHATbHBIE KOMITbIOTEpHI (6 IIT.) C
BO3MOXXHOCTBIO TOJKIIOYEHUS K MH()OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHOW CeTH
«MaTepHeT» u oOecledyeHreM JOCTylla B D3JEKTPOHHYH HH(OPMAIIMOHHO-
o0pa3oBaTEIBLHYIO CPEy.

Akanemusi obecrieueHa HEOOXOIUMBIM KOMILJIEKTOM JIUIIEH3MOHHOTO U
CBOOOJIHO PacCHpOCTPAHSIEMOIro IMPOTPAMMHOTO OO€CleUYeHus, B TOM UHCIIEC
OTEUYECTBEHHOI'0 MPOM3BOACTBA. [l peanuzanu MpoOrpamMMbl MPEeayCMOTPEHO
CeAyIolIee JIMIIEH3MOHHOE U CBOOOJHO PacCHpOCTPaHIEMOE MPOrPaMMHOE
obOecrieueHue, B TOM YUCJIE OT€UECTBEHHOTO MPOU3BOICTRA!

e KopnoparusHas unopmanuonnas cucrema «KHUC» ACY Y3 «Universys
WS 5».

[TakeT ouCHBIX MPOTpaMM Ha KOMITbIOTEPHI:

e Microsoft Office 2007, 2010, 2016 (Word, Excel, Access, PowerPoint)

e Kaspersky Endpoint Security mist 6usneca Crangaptasiid 500-999 Node 1
year Educational Renewal License»

Oo6HOoBIIIEMBIC HH(DOPMAITMOHHBIC CITPABOYHBIE CUCTEMBI:

e  UudopmanmonHo-npaBoBas  cucrema  «l'apant». —  URL:
http://www.garant.ru

3.2. UudopmannoHHoe odecnevyeHue peajn3anuu NporpaMmmbl

JIJist peanu3anuu mporpaMMbl UCTIONB3YETCS IEKTPOHHAST HHGOPMAITMOHHO-
oOpa3oBarenbHasl Cpejia ¢ MPEJOCTABICHUEM MPaBa OJHOBPEMEHHOTO JIOCTYIa HE
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MeHee 25 MPOIEeHTOB 00yJaromuxcs K udpoBoit (37IEKTPOHHOI) OMOINOTEKE.
DeKTpoHHBIE 00pa30BaTeNbHbBIE PECYPCHI:
¢ OBC «YauBepcuterckas 6udimoreka OHIalH»;

e ObC «IOpaiiT»;

e Kopnopatusnas nndopmannonnas cucrema «KMUC» ACY V3 «Universys
WS 5».

3.2.1 OcHOBHbIE NT€YATHBIC U IEKTPOHHBIE U3TAHUS

1. Xumus : yueOHUK a1 cpeaHero nmpodeccruonanbHoro oopasosanus / FO.
A.Jle6enes, I'. H. ®anees, A. M. I'oity6es, B. H. [llanosan ; moja ob1ieit peaakuueit
I'. H. ®aneeBa. — 2-e uzn., nepepad. u gon. — Mocksa : U3gaTensctBo FOpaiir,
2023. — 431 c. [DnexTponHsbIit pecypc] // O6pazoBarenbHas miaatdopma HOpaiit
[catit]. — URL.: https://urait.ru/bcode/513073

2. AndunorenoBa, M. B. Xumus : y4eOHUK U MPaKTUKYM I CPEIHETO
npodeccruoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3 ., uctp. u gon. — Mocksa : U3parensctBo FOpaiit, 2023. — 291
c. [DnexTponHbIN pecypc] // O6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

3. KimoeB, M. B. Oprannueckass XuMusl : yueOHOE MMOCOOHUe sl CPETHETO
npodeccuoHanbHoro odpazopanus / M. B. Kimtoes, M. I'. A6nymraeB. — Mockaa :
NznarensctBo FOpaiit, 2023. — 231 c. [OnexTponnsiit pecypc] // OGpa3zoBarenbHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/520093

4. Anamuthueckas XuMmus : ydyeOHoe T1ocoOWe JIIi  CPEIHETrO
npodeccruonanbHoro oobpaszopanus / A. WM. Anapume, I'. K. Jlynmenko, T. I
AnekcannpoBa, A. A. KazakoBa. — 2-¢ wu3a., ucnp. u jgom. — Mocksa :

N3natensctBo FOpaiit, 2023. — 107 ¢. [DnexTponHbIi pecypc] // O6pa3oBaTenbHas
wiatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/514564

3.2.2 JIonoaHUTEIbHBIC HCTOUHUKHU

1. lllep6akos, B. B. O6mas xumus. COOpHUK 3a7ay : yueOHOe mocoOue st
cpeanero npodeccuonanpHoro oopazosanus / B. B. Illepoakos, H. H. bap6oTuna,
K. K. Bmacenko. — 2-e u3., mepepad. u gorn. — Mocksa : U3mparenscTBo IOpaidr,
2023. — 139 c. [OnexTponHsbIit pecypc] // O6pa3oBarenpHas miaaTdopma FOpaiit
[catit]. — URL.: https://urait.ru/bcode/516795

2. AnapueB, A. U. OOmas xumusg. COOpHUK 3aZJaHUl C TpPUMEPAMHU
peleHuit : yueoHoe mocodue Jijisi cpeiHero npodeccuoHanbHOro 0opa3zoBanus / A.
. Anapues, JI. 1. Abonnna. — 2-e uzg., ucnp. u aon. — Mocksa : I31aTenbcTBo
FOpaiit, 2023. — 127 c. [OnexTpoHHsiit pecypc] // OOpa3zoBatenbHas miaTdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/514556

3. Mocksa, B. B. Oprannueckast xumusi: 0a30Bble MPUHIUIILI : Y4EeOHOE
nocobue s cpeaHero npodeccuonaapbHoro oobpasonanus / B. B. MockBa. — 2-¢
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u3n. — Mocksa : U3marensctBo FOpaiit, 2023. — 143 c. [DnekTpoHHsIi pecypce] //
O6pazoBatenbHas matdopma Opaiit [caiiT]. URL:
https://urait.ru/bcode/515525

4. Xumus. 3aladHuK : yaeOHOe mocoOue I CpeHero mpoPecCHoHaTEHOTO
obpazoBanus / 0. A. Jlebenes [u ap.] ; mox obmelt penaknueii I'. H. ®aneeBa. —
Mocksa : MzpatenbctBo FOpaiit, 2023. — 236 c. [DnektpoHHBI pecypc] //
Oo6pazoBaTenbHas maTgpopma Opaiit [caliT]. URL:
https://urait.ru/bcode/513091

5. 3aites, O. C. Xumus. JlabopaTopHbIil TPakTUKyM U COOPHUK 3aday :
ydeOHoe nocobue Jijisi cpesiHero npodeccuonanibHoro oopaszosanus / O. C. 3aiines.
— Mocksa : UznatensctBo FOpaiit, 2023. — 202 c. [DnexTpoHHbldt pecypc] //
Oo6pazoBaTenbHas matdopma FOpaiit [caiT]. URL:
https://urait.ru/bcode/513541

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJBLHOM JUCHUILIUHBI

KoHuTposb W omeHka pe3ylbTaTOB OCBOCHHUS 00Ie00pa3oBaTeIbHOM
JTVCIUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIC PE3Y/IbTaThl, HAllpaBJICHHBIC
Ha (opMUpoBaHHE OONIUX M MPO(ECCHOHATBLHBIX KOMIIETCHIIMI 1O pasjiesiaM U

TCMaM COACPKAHUSA y‘{€6HOFO MaTtcpualia.

XUMHYECKOM CBA3U

COE€INHEHUU B
COOTBETCTBHUH CO

Ne | OK/IIK | Moayas/Pasnen/Tema | Pesyabrar THunbl oeHOYHBIX
o0yueHust MeponpUusITHIA
| OCHOBHOe co/Iep:KaHue
1 Pa3nen 1. OcHoBBI dopMynHMpoBaTh
CTPOEeHUs BellecTBa 0a30BbIC TOHATHUS H
3aKOHBI XMMUHU
1.1 | OK 01 CrtpoeHue aToMOB CocraBndarth 1. Tect «Ctpoenue
XUMHUYECKHX XUMHUYECKHE aTOMOB XMMHYECKHX
DIIEMEHTOB | TIpUpoJa | (GOpMYIIbI AJIEMEHTOB U MPHPOJIA

XUMHYECKOUN CBIA3UY.
2. 3aga4i Ha COCTABJIEHIE

CTETICHbIO XUMHYECKHUX HOopMYIT
OKHCJICHUA JABYXAaTOMHBIX
XUMHYECKHUX coeuHEeHUH (OKCUIOB,
DJIEMEHTOB, UCXOA Cynb(pUI0B, THAPUIOB U
13 BaJICHTHOCTH U T.11.).
AIEKTPOOTpUIIATENbH | 3. 3agaHus Ha

OCTH WCIIOJIb30BaHUE

XUMHUYECKON CUMBOJIHKH
M Ha3BaHUM COCITUHCHUN
110 HOMEHKJIAType
MEXKIYHAPOIHOTO COr03a
TEOPETUYECKON 1
MPUKJIATHON XUMUHU U
TPUBHUAIBHBIX HA3BaHUI
JUISL COCTaBJICHUS
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XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX
COCIMHEHUH (OKCHIIOB,
Cynb(UI0B, THAPUIOB U
T.I1.) ¥ IPYyTUX
HEOPTaHUYECKUX
COCIMHEHUH OT/EIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKoH
u Tadymna J1.1.
Meupeneena

XapakTepu3oBaTh
XUMHUYECKUE
3JIEMEHTHI B
COOTBETCTBHUU C UX
MOJIOKEHUEM B
MIEPUOINYECKOMN
cucreme
XUMHUYECKUX
anemenToB .M.
Menpeneena

1. Tect «MeTaiummueckue
/ HEMETAITHYCCKUE
CBOICTBA,
3JEKTPOOTPULIATEIHHOCTD
U CPOJICTBO K AJICKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX
3JEKTPOHHBIM CTPOCHUEM
U MOJIOJKEHUEM B
IIEPUOINYECKON CUCTEME
XAMHYECKHX DJIEMEHTOB
.. MenneneeBay.

2. [IpakTyeckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEX]ly CTPOCHUEM
aTOMOB XHMUYECKHX
9JIEMEHTOB U
MEePUOIUYECKIM
M3MEHEHUEM CBOMCTB
XHUMUYECKHX DJIEMCHTOB U
UX COEOUHEHUN B
COOTBETCTBUH C
MIOJIOKEHUEM
[Iepnonnueckoii cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3aaHus
Ha XapaKTepU3aluio
XHMUYECKHUX DJIEMEHTOB:
«Meramnnyeckue /
HEMETaJUIMYSCKUe
CBOICTBA,
AJEKTPOOTPHUIIATETHHOCTD
U CPOJCTBO K AJEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C HX
3JIEKTPOHHBIM CTPOCHHEM
M TOJIOKCHHUEM B
MIEPUOIUYECKON CHCTEME
XAMUYECKHUX DJIEMESHTOB
J.W. MenneneeBa»

Pasznea 2.
XuMuuecKue
peakuuun

XapakTepu3oBaTh
THUIBl XUMHYECKUX
peakuuii

KonTpomnbHas padora
«CTpoeHue BeuiecTsa u
XUMHAYECKHE PEAKIINN
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2.1 | OK 01 Tunel XUMHYECKUX CocraBnsath peakuun | 1. 3agaum Ha cOCTaBlIeHUE
OK 04 peakuui COEIMHEHHS, YpPaBHEHUU PEAKIUM:
pas3ioxeHus, — COCJIMHEHHS,
oOMeHa, 3aMEeIIeHHUs, | 3aMEIICHUs, PA3JIOKCHHUS,
OKHUCJIUTEIHHO- oOMeHa;
BOCCTAHOBUTEIBHBIE | — OKHCIUTEIbHO-
peakuuu BOCCTaHOBUTEJIbHBIX
peaKuuii ¢
UCIIOJIb30BaHUEM METO/a
3JIEKTPOHHOTO OajaHca.
2. 3aauu Ha pacyer
MaccChl BEIIECTBA WU
00béMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA,
Macce Wil 00bEMy
OJIHOTO M3 YYaCTBYIOIIUX
B PEaKIIMH BEIICCTB;
pacdETel
Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOAYKTOB PEAKINH, €CIH
OJIHO U3 BEIIIECTB UMEET
npuMecu
2.2 DIIEKTPOJIUTHYECKAS CocTaBiiaTh 1. 3aganus Ha
JUCCOIMAIUS U ypaBHEHUS COCTAaBJICHHE
HMOHHBII 0OMEH XUMHYECKHUX MOJICKYJISIPHBIX U MOHHBIX
peakIi HOHHOTO peakIuii ¢ yyacTueM
oOMeHa ¢ y4acTueM KHUCJIOT, OCHOBaHUI U
HEOPTraHUYECKUX COJIeH, YCTAaHOBJICHHE
BEILIECTB U3MEHEHHUS KUCIOTHOCTH
Cpelbl
3 Paspnen 3. Crpoenne u | HMccienosats KonTpomnbHas pabota
CBOMCTBA cTpoeHue u cBorictBa | «CBoiicTBa
HEOPraHU4YeCcKHuX HEOPTaHUYECKUX HEOPraHUYECKUX
BellleCTB BEIIIECTB BEIIECTBY
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3.1

OK 01
IK 3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPraHUYECKUX
BEIIIECTB

Knaccudumnuponars
HEOpPTaHUYECKUE
BEIIECTBA B
COOTBCETCTBHUH C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE
HEOPraHUYECKUX BEIIECTB
HCXOJISI U3 UX
XUMHYECKOH (hOpMYIIBI
WM COCTaBIIEHUE
XUMHYECKON (HOpMYIIBI
HCXO/Isl U3 HAa3BaHUs
BEIIEeCTBa 110
MEXKIYHAPOIHOM WU
TPUBHUAIBHON
HOMEHKJIATYpe».

2. 3aayn Ha pacyer
MaccOBOM JI0JH (Macchl)
XUMHYECKOI0 JIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aaaHus
10 KJIacCU(UKAIIH,
HOMEHKJIaType U
XUMHYECKHM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTuyeckue 3a1aHus
Ha OIlpeieJIeHHE
XUMHYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOU CBSI3U
Y TUIIA KPUCTAJUIMYECKOU
pElIeTKH

3.2

OK 01
OK 02
IK 3.1

Du3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

YcraHaBiauBaTh
3aBUCHUMOCTD
(U3UKO-XUMHYECKHIX
CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT
CTPOCHHUS aTOMOB U
MOJIEKYJI, a TAKXKe
THIIa
KPUCTAJTNYECKOM
pemeTku

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEH».
2. 3amanusa Ha
COCTaBJICHUE YPaBHECHHUU
XUMHUYECKUX PEAKIUN C
y4acTHEM MPOCTHIX U
CIIOKHBIX
HEOPTraHUYECKUX
BEIICCTB: OKCHJIOB
METaJIJI0B, HEMETAJIOB U
aM(pOTEePHBIX JIEMEHTOB;
HEOPTaHUYECKHUX KHUCIIOT,
OCHOBaHUM U
aM(OTEepHBIX
TUAPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOUIUX UX
CBOICTBA U CIIOCOOBI
MOJTYYEHUSI.
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3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHuUs
Ha CBOMCTBA U NOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

3.3 | OK 01 Wnentuduxamms Hccnenosath 1. I[IpakTuko-
OK 02 HEOPraHUYECKUX KauecCTBEHHbBIE OpUEHTUPOBAHHbBIE
OK 04 BEILECTB peakuuu 3a/1aHMs 110 COCTaBJICHUIO
HEOPraHUYECKUX XUMHUYECKHUX PEaKIUii ¢
BEILIECTB y4acTHUeM
HEOPraHUYECKUX
BEILIECTB, UCIIOIb3YEMBbIX
JUISL UX UJICHTU(UKALINH.
4 Pa3nen 4. Crpoenue u | Mccienosars Konrtponbnas padora
CBOMCTBA CTpO€HHUE U cBolcTBAa | «CTpoeHue U CBOMCTBA
OpPraHMYecKux OpraHUYECKUX OpPraHUYECKUX BEILECTB)
BelleCTB BEIIECTB
41 | OKO01 Knaccudukanus, Knaccudumnuponars 1. 3aganus Ha
I[IK 3.1 | cTpoenue u OpraHHYecKue COCTaBJICHHE Ha3BaHUI
HOMEHKJIaTypa BEIllECTBA B OpraHUYECKUX
OpraHHYECKUX COOTBETCTBHUH C UX COEMHEHUI 110
BEIIIECTB CTPOCHHUEM TPUBUAILHON HIIN
MEXKYHapOAHOU
CHUCTEMaTUYECKOU
HOMEHKJIaType.
2. 3ananus Ha
COCTaBJICHHE MOJIHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hOpMyIT
OpPTraHUYECKUX BEIIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha
onpeereHue
npocreien GopmyIibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOTO
cocrana (B %)
4.2 | OKO01 CaoiicTBa YcranaBnuBaTh 1. 3aganus Ha
OK 02 OPraHUYeCKHUX 3aBUCUMOCTb COCTaBJICHUE YPABHEHUI
OK 04 COeTMHEHNN (HDUBUKO-XUMUYECKUX | XUMHYECKUX PEAKIIHil C
IK 3.1 CBOICTB y4acTHUEM OPTaHUYECKUX

OPraHUYeCKHUX
BEILECTB OT
CTPOEHHUSI MOJIEKYJT

BEIIIECTB Ha OCHOBAaHUH
UX COCTaBa U CTPOCHHS.
2. 3amannsa Ha
COCTaBJICHUE YPABHEHUI
XUMHYECKHUX PEaKIUi,
WJUTIOCTPUPYIOLIUX
XHMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKaHUS TaHHBIX
peaKUnii U TeHETUYECKOU
CBSI3M OPraHUYECKUX
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BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHbIe 3a4a4n 11O
YPaBHEHHUSM PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4.3 | OKO01 Wnentuduxamnms Hccnenosath 1.IIpakTuko-
OK 02 OpraHUYeCKUX Ka4eCTBEHHBIC OPUEHTHUPOBAHHBIC
OK 04 BEILECTB, UX 3HAYCHUE | peaKluu 3a/1aHMs 110 COCTaBJICHUIO
I[IK 3.1 | u npumMeHeHue B OpraHUYeCKHUX XUMHYECKUX PEaKIUi ¢
OBITOBOM U COCIMHEHU I y4acTUEM OpraHUYECKUX
MIPOU3BOJICTBEHHON OTJICIbHBIX KJIACCOB BEIIECTB, B T.4.
JESTEIIbHOCTH HCIIOJIb3YEMBIX JJIS UX
qe0BeKa UaeHTU(UKAITUN B OBITY U
MIPOMBIIIJIEHHOCTH.
5 Paznean S. XapakTepuszoBaTh
Kuneruyeckue u BIIUSTHUE PA3TUYHBIX
TepMoaUHAMHYecKHe | (aKTOPOB HA
3aKOHOMEPHOCTH paBHOBECHE U
IPOTEKAaHUS CKOPOCTh
XUMHUYECKHUX PEeaKIIHii XUMHYECKHX
peakuuii
5 OK 01 CkopocTh XMMUYECKUX | XapaKTepu3oBaTh [IpakTuko-
OK 02 peakuui. XMMHUYECKOE | BIUSHUE OPHUEHTUPOBAHHBIE
I[IK 3.1 | paBHOBecue KOHIIEHTPALIUU TEOPETUYECKHE 3a/1aHus
pearupyomux Ha aHau3 (hakToOpoB,
BEIIECTB U BJIUSIIOUINX HA U3MEHEHHE
TEMIEPaTypbl HA CKOPOCTH XUMHUYECKOU
CKOPOCTh peaxiuu. [IpakTrko-
XUMHYECKHUX OpUEHTUPOBAHHbBIE
peakuuit 3a/laHus Ha IPUMEHEHHE
XapakTepru3oBaTh npuHuumna Jle-Ilatense
BIIMSIHUE U3MEHEHUS | IS HAXOXKJICHUS
KOHLEHTpaluu HaIlpaBJIEHUs CMEIIECHUS
BELIECTB, pEaKLUU paBHOBECHS XUMHUYECKON
Cpelibl U peakuuu 1 aHaIu3
TEMIIEPATYPHI HA (hakToOpoB, BIMSIONINX HA
CMeIlleHne CMeEIlleHNEe XUMHUYECKOTO
XUMHYECKOTO paBHOBECHS
paBHOBECHS
6 Pa3nes 6. PacTtBopsl HccnenoBats
HCTUHHBIE PACTBOPHI
C 3aJJaHHBIMHU
XapaKTepUCTHUKAMU
6.1 | OKO01 ITonsiTHE O pacTBOpax Pasnuuare ncrunnsle | 1. 3agaun Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE
IK 3.1 pacTBOpPOB.
6.2 | OK 01 Hccnenosanue Uccnenosats 2. IlpakTuko-
OK 04 CBOICTB PacCTBOPOB (DUBUKO-XMMUYECKHE | OPUEHTUPOBAHHBIE
K 3.1 CBOMCTBA HCTUHHBIX | pAcCUETHBIE 3a/laHUs Ha

pacTBOpoOB

JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3YyEMBIE B OBITOBOM
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Y MPOU3BOJCTBEHHOMN
NCATCIIBHOCTHU YCJIIOBCKA

IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepKaHNeE (COMepP:KaHUe IPUKIIATHOTO

MO/LyJIst)

7 Paznen 7. OueHuBath 3amura Keiica (¢ yueTom
Xumus B ObITY H IOCIEACTBUSA Oynmymei
MPOU3BOJACTBEHHOM OBITOBOM U npodeccuoHaTbHON
NeATeIbHOCTH MIPOU3BOICTBEHHOMN JeSATETLHOCTH)
yeJioBeKa JeSITeNIbHOCTH

YeJI0BEKa C IO3ULUN
3KOJIOTUYECKON
0e30MacHOCTH
OK 01 Xumus B ObITY U OrneHuBaTh Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOCTBEHHOMN IIOCJIEICTBUS npogeccuoHaTbHON
OK 04 NEATEILHOCTHU OBITOBOM U JEATEeTLHOCTH)
OK 07 YyeJioBeKa MIPOU3BOJICTBEHHOU Bo3moxHbIe TEMBI
[IK 3.1 EeATEIbHOCTH KEeMCOoB:
yenoBeka ¢ no3unuid | 1. [lorennenue knmumara u
9KOJIOTHYECKOI BBICBOOOK/ICHHE ra30BBIX
0€30MacHOCTH THIPATOB CO JIHA OKEeaHa.

2. bynymue marepuabl
JUTSL aBHA-, MAITUHO- U
pUOOPOCTPOCHHUSI.

3. HoBble maTepuaisl ajis
COJIHCYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PacTUTEIBHBIX
perapaToB
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