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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
cootBercTBUM ¢ PI'OC mo cnernumanbHoctd 38.02.01 DxkoHOMUKA U OyXranaTepCKHii
y4deT (1o oTpacisM), Cpok oOydeHus - 2 roga 10 mecsies.

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCITUIITIHHBI

1.2.1 lleab o0meo0pa3oBaTeJIbHOMN JUCHUTITHHBI

Henp nucuumiuabl OJ1.12 Xumust: popMupoBaHue y CTYJEHTOB NPEICTABIECHUS
O XMMHYECKOM COCTAaBIISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI
MPUHATHS PELICHUN B )KU3HEHHBIX U MPOU3BOJACTBEHHBIX CUTYalLIUSIX, OTBETCTBEHHOTO
IIOBECHUS B IPUPOJHON Cpee.

3ajgaun TUCHUIUINHBL:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUU B OKPYXKAIOLIEH Cpele, UEJIOCTHOW HAYYHOW KapTHUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBJISATH (POPMYJIbI HEOPTAHMYECKUX U OPTaHUYECKUX
BEILIECTB, YPABHEHUS XUMUUECKUX PEAKIIUNA, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH
pPEe3yIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBbIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCTIIEPUMEHTAIIbHBIX UCCIIECOBAHUM C COOJTIOACHUEM MPABUII O€30MaCHOTO 00OpAaIICHUS
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HUCIOJIb30BaTh WHMOPMAIIMI0 XUMUYECKOTO XapakTepa M3
Pa3JIMYHBIX UICTOYHHUKOB;

5) copMupoBaTh YMEHUS TPOTHO3UPOBATH MOCIIEACTBHS CBOCH NESITEIIBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MMPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMHpoBaTH TOHUMAHUE 3HAYMMOCTH JOCTIKCHUM XUMUYECKON HAYKH U
TEXHOJIOTHUM JIJIs1 pa3BUTHUS COITMATBHOM U TPOU3BOACTBEHHOM cdep.

1.2.2 Ilnanupyemble pe3yJabTaTbhl OCBOEHUsI 001Ie00pa3oBaTEIbHOM
aucUIJINHBI B c00TBeTCcTBHH ¢ 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, 11K 1.1



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, OCO3HAHHME LIEHHOCTH MacTepCTBa, | BKIIIOYAET: OCHOBOIOJIAralolue MOHATUS (XUMHYECKHUI
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 MHULUUPOBATH, IJIAHUPOBATH Y | OKUCJICHHS, XMMHUYECKasi CBSI3b, MOJIb, MOJISIpHAs Macca,
pa3IMYHbIM CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS; MOJISIpHBIA 00BEM, YIJIEPOJHBIN CKeneT, (QyHKIUOHAIbHAS
KOHTEKCTam - WHTEpPEC K pa3nuHbIM chepaM npodecCHOHANBHON | Tpymmna, paguKall, W30MEpHUs, HW30MEpbI, TOMOJIOTHYECKHUI

JeITEIILHOCTH,
OBnazieHne yHUBEPCAIIbHBIMUA YU€OHBIMU TT03HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (HOPMYITHPOBATh U AKTYAIU3UPOBATH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBaTh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS
JUTISL CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHHMS;

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

- BBIABIAATH  3aKOHOMEPHOCTM U INPOTUBOpEYUs B
paccMaTpUBAEMBbIX SIBICHHUSIX;

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

- pa3BUBaTh KPEaTUBHOE MBIIUICHHE TPU  PEHICHUHU

YKU3HEHHBIX TIPOo0IIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKIE JCHCTBUS:

- 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, KHCJIOpPOJ n
a30TCO/ICpKAIINE COCAUMHEHUS, OWOJOTMYECKH AKTHUBHBIC
BellecTBa (yriaeBOMbI, KUPBI, OCJIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COEIMHEHUS,
KpUCTAJUIMYECKas pelIeTKa, TUIbl XUMHYECKHX peakiui
(OKUCHTUTENBHO- BOCCTaHOBUTCIIBHEIC, JK30-U
SHJIOTEPMHUUYECKHE, PEAKIMM HOHHOIO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUcCcOLManus, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON PEaAKIMU, XUMHUYECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs] XHUMHYECKOTO CTPOEHHUS OpPraHMYeCKHX
BeuiectB A.M. byrinepoBa, Teopus 3JI€KTPOIUTHUECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKU SI3bIK XUMUH, (PAKTOTOTHYECKHE CBEICHHS O
CBOMCTBAX, COCTaBe, MONydeHUH W 0Oe30IacHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKHUX H
OPTraHWYECKUX BEHIECTB B OBITY U  MIPAKTUYECKOH
JIeSITEIbHOCTH YEJIOBEKa;

- YMETh BBIBJIATH XapaKTEPHbIE MPU3HAKA U B3aHUMOCBS3b
W3YYECHHBIX  [OHATUH, NPUMEHSITH  COOTBETCTBYIOLINE
MOHATUS  TPU  ONHCAHUM  CTPOCHUS W CBOWCTB
HEOPraHWYECKUX U  OpPraHMYECKUX BEIIECTB U MX




YTBEPKACHHUM, 3a/1aBaTh IIapaMETPhl U KPUTEPUH PEILCHUS;

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

- YMETb IEPEHOCUTh 3HAHMS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETb MHTEIPUpOBAaTh 3HAHUSA W3 PA3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUIaThb HOBBIE HJEH, IpeaIaraTb OpPUTHMHAIbHBIC
IMOAXO/ABI U PELICHHU,

- CHOCOOHOCTh UX HCHOJBb30BAHUS B [103HABATEIbHON U
COLIMAJIBHON ITPAKTHUKE

npeBpameHI/Iﬁ; BBISIBJIATDH B3aMMOCBSI3h XUMHUYECCKUX 3HAHUI

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

COCIUHEHUN MEXIYHAPOJHOIO COH3a TEOPETHYECKOH U
MPUKJIAJHON XMMUU U TPUBHAJIbHBIE HA3BaHMS Ba)KHEHIIMX
BEIIECTB  (STWJIEH,  aueTWIeH, [JIHLEpPUH,  (EeHOo,
(dopmanpaerua, yKCycHast KHCIOTa, TJIMLUH, YTapHbBI 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
COOTBETCTBYIOIIMMHU  DKCIEPUMEHTaMU U 3aIUCSIMU
YPaBHEHUI XUMHUYECKUX PEaKLU;

- yMEeTb YCTAHaBIMBaTh IPUHAUIEKHOCTh HN3YUYEHHBIX
HEOPraHUYECKUX U OPraHMYECKUX BELIECTB K OIPEIEICHHBIM
KjlaccaM M TpyIIaM COEIWHEHUH, XapaKTepu30BaTh HX
COCTaB M Ba)KHEWIIUE CBOMCTBA; OIPENEIATh BUIbBI
XUMHUYECKUX CBsI3el (KOBaJICHTHAsI, MOHHAs, METAJUIMUECKas,
BOJIOPOJIHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIMPOBATH XUMUYECKUE PEAKIINH;

- copMupoBaThb  NpEACTABIEHUSA: O  XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XMMUU B TIO3HAHUM SIBIEHUI HpUpoAbl, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOAMMOW MAJisi peIIeHUs MPaKTHYECKUX
3a/1a4 ¥ HKOJIOTMYECKH 0O0CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpenE;

- YMeTh MPOBOAUTH PAacUeThl IO XUMUYECKUM (opMyliaM U
YPaBHEHUSAM XHMHUYECKUX peakuuid C HCHoJb30BaHUEM
(u3MUeCKUX BEJIMYMH, XapaKTEpPU3YIOIIHUX BEIIEeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObemMa (HOpMallbHbIE
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 o0nacTu IeHHOCTH HayYHOTO MO3HAHUS:
c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN

IIPaKTUKH,  OCHOBAaHHOIO  HAa  JUAJIOre  KYJIbTYp,
CHOCOOCTBYIOLIETO ~ OCO3HAaHMIO  CBOEr0  Mecra B
IIOJIMKYJIETYPHOM MMPE;

- COBEPLUCHCTBOBAHME  A3BIKOBOM M YUTATEIbCKON

KYJIBTYpPbI KaK CPEJICTBA B3aUMOJEHCTBUS MEXAY JIIOJbMU U
MO3HAHUS MHPA;

- OCO3HaHME LIEHHOCTU HAyYHO! JAESITeIbHOCTH, TOTOBHOCTh
OCYLIECTBIIATh ~ HPOEKTHYIO U MCCIIEJOBATENIbCKYIO
JeSTeIbHOCTh MHIMBU/yalIbHO U B IPYIIIIE;

OBnajieHne yHUBEPCAIbHBIMU yUYEeOHBIMU II03HABATEIIbHBIMU
JNEHCTBUSAMU: B paboTa ¢ MHPOpMAIUEH:

- BIAJeThb HaBbIKAMU IOJYy4E€HUS HUHPOpPMALUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh
IOUCK, AaHalii3, CHUCTEeMAaTU3alUI0 U HHTEPIPETALUI0
MH(pOpMallUU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opMarax C y4eToM
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
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIIICHUN KOTHUTHBHBIX,
KOMMYHHUKaTUBHBIX M  OpraHM3allMOHHBIX  33Ja4  C
cobmoenneM  TpeOOBaHMIA IPTOHOMUKH, TEXHUKHU
0€30M1aCHOCTH, TUTHEHBI, pecypcocOepekeHusi, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacHOCTH;

- BJaJeTh  HaBBIKAMH  DPACIIO3HABaHMA M 3alUTHI
uH(popMalu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH;

- yMeThb IUIAHUPOBAaTh M  BBINOJHITH XUMHUYECKUH
HKCHEPUMEHT (TPEBpPAICHUsI OPTaHUYECKUX BEUIECTB MpHU
HarpeBaHUM, MOJYYCHHE STUJICHA U U3YYEHHE €ro CBOMCTB,
KayeCTBEHHBIC PEAKIIMU Ha AJbJETUIbI, KpaXMall, YKCYCHYIO
KUCJIOTY; JIeHaTypalusi OClIKOB MpU HArpeBaHUM, LIBETHbHIC
peakuuu OENTKOB; MPOBOAUTH PEAKIMH HOHHOTO OOMEHa,
ONpeAeNATh Cpely BOJHBIX pPacTBOPOB, KayeCTBEHHBIE
peakuu Ha cynbdar, KapOOHAT M XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pellaTh IKCIEPUMEHTaIbHbIE 3a7aud 10
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
(hopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

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

- BIAJETh OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUSA
BEILIECTB U XUMHUUECKHUX SBJICHHUH (HaOII0/IeHNE, U3MEPEHHE,
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, KOJIHMYECTBA BEIIECTBA; WCIOIH30BAThH
CUCTEMHbIE XUMHUUYECKWE 3HAHUS ISl IPUHSATHUS PEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




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

- TOTOBHOCTh K CaMOpPA3BUTHIO,
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBbIKAMH yueOHO-UCCIIEI0BATENbCKOMH,
MIPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OsnageHue YHUBEPCAIbHBIMHU KOMMYHUKAaTUBHBIMU
JICUCTBUSIMU:

0) coBMeCTHasl eI TeIbHOCTD:

- [OHMMATh U UCIIOJb30BaTh IPEUMYIIECTBA KOMAaHIHON U
WHAUBUAYaAIbHOI paboThI;

- TPUHUMATH e COBMECTHOM JIeATEIIbHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JACUCTBUS 10 €€
JOCTHKEHMIO: COCTaBJIATH IIIAH JEUCTBUM, paclpenessaTh
POJIU C Y4ETOM MHEHHI Y4aCTHUKOB 00CYX/IaTh Pe3yabTaThl
COBMECTHOM paboThI;

CaMOCTOSATCIIBHOCTH H

KOOPJAMHHUPOBAaTh U BBIMOJIHATH pabOTy B  YCIOBHSX
peabHOTO, BUPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aMMOJICUCTBUSI;

- OCYIIECTBIATH MO3UTUBHOE CTPATETUUECKOE MOBEICHHUE B
pa3IMYHBIX  CHUTyalUsiX, MpPOSBISATH TBOPUECTBO U
BOOOpaxeHue, OBITH WHUIAATUBHBIM Osazexnue
YHUBEPCAIbHBIMU PETYJIATUBHBIMU I€UCTBUSIMU

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
JeJIOBEKa;

- yMeTb IUIAHUPOBAaTh M  BBHINOJHATH XMUMHUYECKUN
HKCHEPUMEHT (TPEBPAICHUsI OPTaHUYECKUX BEUIECTB MpHU
HarpeBaHUM, MOJYYEHHE STUJICHA U U3YYEHHE €ro CBOMCTB,
KayeCTBEHHBIC PEAKIIMU Ha ANbJCTUIBI, Kpaxmall, YKCYCHYIO
KUCJIOTY; JE€HaTypanusi OelKOB NpPU HArpeBaHUH, IIBETHbHIE
peakuu O€IKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMeHa,
ONpeAeNsATh Cpely BOAHBIX pPacTBOPOB, KayeCTBEHHbIE
peakuu Ha cynbdar, KapOoOHAT M XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pellaTh IKCIEPUMEHTalbHbIE 33/a4 I10
teMam "Metamel" u "Hemetainel") B COOTBETCTBHM C
IpaBUJIaMU TEXHUKM O€30MacHOCTH MpU OOpalleHUuH ¢
BEIIECTBAMHU u 1a00paTOPHBIM 000pyI0BaHUEM;
IPEJCTaBISITh PE3YNbTaThl XUMUYECKOTO JKCIEpUMEHTa B
dbopMe 3ammcH ypaBHEHUH COOTBETCTBYIOIIUX PpEaKIUN 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 KapTHHBI MHUpA, POJIH
XMMUU B TIO3HAHUM SIBIEHUH TpUpOAbl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIBTYpPHI JIMYHOCTH, €€ (DYHKIIMOHAILHOU
IPaMOTHOCTH, HEOOXOAMMOW MJIsi peIIeHUs] NMPaKTHUYECKUX
3aJ1a4 ¥ KOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/I0pOBBIO U IPUPOJIHOM CpeiE;




OepeKITMBOrO cpelle Ha OCHOBE 3HAHMUS IEJIed YCTOMYMBOIO pAa3BUTHA | - yYMETb co0Jr01aTh IIpaBUIIa 9KOJIOTMYECKH
IIPOU3BOICTBA, YeJI0BEUECTBA; 1enecooOpa3Horo  TMOBEACHUS B OBITY U TPYIOBOH
3P HEeKTUBHO AKTUBHOE HENpUATHE JCHCTBUM, MNPUHOCIIIUX BpEX | ACATEIBHOCTH B ILEIAX COXPAaHEHUS CBOETO 300pPOBbSI U
JIENCTBOBATH B OKpY’KaloIlleH cpeae; OKPY’KalOIIeH NPUPOJHOU Cpelbl; YYHUTHIBATH OIACHOCTH
Ype3BbIYAHBIX - YMCHHE IIPOrHO3UPOBATH HeOJaronpusATHbIE | BO3ACHCTBUS HA JKUBBIE OPraHU3Mbl  OIPEIENICHHbBIX
CUTYaLUsAX 9KOJIOTMUYECKUE TIOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUM, | BEUIECTB, IOHMMAsi CMBICHI IIOKa3aTeias IpelaenbHON

IIPEeIOTBpalIaTh HX; JOIYCTUMOM KOHIICHTpAluu

- pacliipeH’e OMbITa JESATENBHOCTH 3KOJIOTHYECKOU

HaIPABJICHHOCTH;

- OBJIaJICHUE HaBbIKaMU Y4e€OHO-MCCIIEI0BATENbCKOM,

IIPOEKTHOM U COLIMAJIBHOM IEATENBHOCTH;
K 1.1 B o6macTu Tpy10BOr0 BOCIIUTAHUS: 1) cdopmupoBaTh MNpEACTABICHUSA: O  XUMHUYECKOU
CocraBiats n * TOTOBHOCTb K TpYyJy, OCO3HAHUE LIEHHOCTH MacTEpPCTBA, | COCTABIAIOLICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
o0pabaTbIBaTh Tpyaoooue; XUMHUM B TO3HAHUU SIBICHUN NPUPOAbI, B (OPMUPOBAHUU

MIePBUYHBIC YUETHbIE
JTOKYMEHTHI 0 (pakTax
XO03SIMICTBEHHOMN
NEeSATeTbHOCTH
HKOHOMHUYECKOTO
cyOBeKTa

* TOTOBHOCTbH K aKTUBHOM JESTEIbHOCTH TEXHOJIOTHUECKON U
COLIMAIbHOW HAIPaBICHHOCTH, CIOCOOHOCTH HHUIMHUPOBATD,
IUIAHUPOBAaTh M CAMOCTOSTCIBHO  BBINMOJHITH  TaKyIO
JCSITEIbHOCTb,

* HMHTEpEC K pa3uuHbIM chepam MpodhecCuoHATbHON
NCSITEIBHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINH BHIOOD
Oynymeit mnpodeccun U pealn30BBIBaTH COOCTBEHHBIE
JKHU3HCHHBIC ITJIaHBbI,

* TOTOBHOCTP U CIIOCOOHOCTH K OOpa30BaHHIO U
camMo00pa30BaHUIO HA TPOTSHKEHUH BCEH JKU3HU;

MBILIUICHUS U KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
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, aTOM, JJCKTPOHHass 000j0YkKa aroma, s-, p-, d-
JJNIEKTPOHHBIE ~ OpOMTATM  aTOMOB, HWOH,  MOJIEKYyJa,
BaJICHTHOCTb, ANEKTPOOTPUILIATENIBHOCTb, CTENEHb
OKHCJICHUsI, XUMUYECKasl CBsA3b, MOJb, MOJIIpPHAs Macca,
MOJISIPHBIA 00BEM, YIJIEPOJHBIN CKeneT, (QyHKIMOHAIbHAS
TpyIIa, paaukan, H30MEpPHsi, U30MEPHI, TOMOJIOTHYECKUN
psn, TOMOJIOTH, YTI€BOAOPO/IbI, KHUCJIOPOJI- u
a30TcoJepKalllie COEAUHEHMs, OWOJIOTMYECKH aKTHBHbBIE
BelecTBa (YriIeBOMAbI, KUPBI, OCIKH), MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC COEIMHEHUS,
KpUCTAJUTMYECKAsi PpEeIIeTKa, TUIbl XMMHUUYECKHX pPeaKuui
(OKUCTUTEIPHO-BOCCTAHOBUTEIHHBIE, 9K30-H
SHAOTEPMHUYECKUE, PEAKIMd HOHHOTO OOMEHa), pacTBOD,
JJEKTPOJIUTHI, HEDIJICKTPOJIUTHI, AIEKTPOTUTHIECKAS
JUCCOIMAIs, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh




XUMHYECKON peakly, XUMUYECKOEe PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHUs] XMMHMYECKOTO CTPOEHHUS OpraHMYeCKHX
BemectB A.M. bytiiepoBa, Teopusi 3JIEKTPOJIUTHUYECKOM
aucconuanuu, nepuoaudeckuid 3akoH .M. Menneneesa,
3aKO0H COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHH, (PAKTOIOTMYECKHE CBEICHUS O
CBOICTBaxX, cocTaBe, TMOJYyYeHHMHM 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 IMOHATHUA IpPU ONUCAHUU CTPOEHUSA U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BELIECTB U MX
IPEBPAILICHHI; BBISBIATh B3aUMOCBS3b XUMUYECKUX 3HAHUI
c MOHATUSAMU U IIpeJICTaBICHUSIMU TPYTUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

4) chopmupoBaTh yYMEHHUSI HCIIOIb30BaTh HAUMEHOBAHUS
XUMUYECKUX  COCAMHEHUH  MEXIYHapOJHOIO0  CO3a
TEOPETUYECKOW M NPUKIATHOW XHMHUU U TpUBHUAJIbHBIE
Ha3BaHUsl BAXXHEWIIMX BeHIECTB (ITWIEH, allETUJIEH,
mmnepuH, (eHon, dopManbaerua, YKCYCHas KHCIIOTa,
[JIMIWH, YTapHbIM Ta3, YIVIEKUCIIbIA ra3, aMMHUaK, ramieHas
W3BECTh, HETallleHass W3BECTb, NMHUTHEBasl coja M JAPYTUX),
COCTaBJIATh (DOPMYJIBI HEOPraHWYECKHMX W OPraHMYeCKHX
BEIIECTB, YPAaBHEHUS XUMUYECKUX PEaKIuil, OOBACHATh MX
CMBICHI; TIOATBEPKAATH XapAaKTEPHbIE XUMUYECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alIUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

5) chopmupoBaTh yMEHUS yCTaHABINBATh MPUHA/IIEKHOCTD
W3Y4YECHHBIX HEOPraHMYECKMX U OpPraHMYECKUX BEILECTB K
onpejieNieHHbIM  KJlaccaM W TpynmnaM  COEIMHEHUH,
XapaKTepu30BaTh HX COCTaB M BAXHEWILIME CBOMCTBA;
ONpeAeNsaTh BHAbl XHUMHUYECKHUX CBs3€ll (KOBaJleHTHa,
VOHHas, MeTaJuIMuecKas, BOJIOPO/IHAs), THUIIbI




KPUCTAINTMYECKUX PEIIETOK BEIIECTB; Kiaccu(ULIHUPOBAThH
XUMHYECKHE PEAKITU;

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

7) chopmupoBaTh yMEHHS TPOBOJUTH PACUETBI IO
XUMHYECKUM GopMyllaM M ypaBHEHHUSIM XUMHYECKHX
peakuuii ¢  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
CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH M UX MPUMEHEHUEM;
8) cdopmupoBaTh yMEHHS IUIAHHUPOBATH M BHITIOTHATH
XUMHYECKUH JKCHEPUMEHT (MIPeBpalIeHHs] OpraHUYeCKHX
BEIICCTB IPU HArPEBAHHUH, TIOJyYCHUE dTUIICHA U M3ydeHUE
€ro CBOWMCTB, KAueCTBEHHBIC pEAKIUU Ha aJbJCTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTyparusi OelKOB Npu
HarpeBaHUU, IBETHbIE PEAKI[UHU OEIKOB; IPOBOJUTH PEAKIIUU
MOHHOTO OOMEHA, OMpeAeNsATh CPEIy BOJTHBIX PACTBOPOB,
KauyeCTBEHHbBIE PeaKIMM Ha cynb(ar-, KapOoHAT- U XJIOPUA-
AQHWOHBI, HA KATHOH aMMOHHUS;, PeIaTh dKCIIEPUMEHTAIbHBIE
3agau 1o Temam "'Metamiel" u  "Hemeramiwe") 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 ITHX 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
TPYJAOBOW JESATEIHHOCTH B IENSX COXPAHEHHUS CBOETO
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370pOBbSl U OKPY)KAIOLIEH MPUPOAHON CpElbl; YUUTHIBATH
OMMACHOCTh  BO3ACUCTBHS  HAa  JKUBBIE  OPTraHU3MBI
ONpeeNICHHBIX BEIIECTB, IOHUMAas CMBICI IOKa3aTens
MpEeIEIbHON TONYCTUMONW KOHUEHTPALIHNH;

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 Pelbe(hHO TOUCUHYIO
cucremy obo3Hauenuii JI. bpaiins ans 3anucu XUMHYECKHX

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 76

B T.Y.:

1. OcHOBHOE coJiepKaHNe 68

B T.Y.:

TEOPETUYECKOE 00yUeHHE 37
MIPAKTUYECKHUE 3aHATUS 31
2. IIpogeccmoHaibHO  OPHEHTHPOBAHHOE  COJEpP:KAHUE 5
(coaep:kaHue MPUKJIATHOTO MOIYJIs1)

B T.Y.:

TEOpPETHUECKOE 00yUeHue 2
NPAKTUYECKUE 3aHATUS 4
IIpomexyTouHass arrecTamusi. KOHTPoOJIbHasi 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
Paznea 1. 9
OCHOBBI CTPOEHMS BelleCTBA
Tema 1.1. OCHOBHOe co/Iep:KaHue OK 01
Crtpoenne Teoperuueckoe o0yueHue
4TOMOB CoBpemeHHass Mojielib CTpoeHUsT aroMa. CHUMBOJHUYECKUN S3BIK XUMHUU. XHUMHYECKUM 3JIEMEHT.
XUMMYECKHX | JpexTponnHas KoHpHIrypanus atoma. Kinaccudukaims XUMHYECKHX DJIEMEHTOB (S-, P-, d-3J€MEHTHI).
VIEMEHTOB U (BajieyTHple  DJIEKTPOHBL.  BaJeHTHOCTb.  DJIEKTPOHHAs  HPUPOJA  XMMHUYECKOHW  CBS3M. 2
MpHPOAA  |3eKTPOOTPHUIIATENIEHOCTh. BBl XMMHYECKOH CBS3M (KOBAJICHTHAS, MOHHAS, METaJIMYecKas,
XHMHYECKOU 154 10poHast) U CIIOCOOBI €€ 00pa3oBaHUs
CBSI3U IpakTHYecKHe 3aHATHS
Pemenne 3amaHMii Ha HCIOJB30BAHHE XHMHYECKOHW CHMBOJHMKM M Ha3BaHWH COEIMHEHUM IO
HOMEHKJIAType MEXIYHAPOIHOIO COX03a TEOPETUYECKON U IPUKIIAAHON XUMUH U TPUBUAJIbHBIX Ha3BaHUU
JUISL COCTABIICHUS. XUMHYECKUX (DOPMYJI JIBYXaTOMHBIX COEIAMHEHHI (OKCHJIOB, CYIb(OUI0B, THIPUIOB U
T.IL.) ¥ APYTUX HEOPTAaHUYECKUX COEAUHEHHM OTIEIBHbIX KJIaCCOB. 3
[pakTHyecKue 3aaHust Ha YCTAaHOBJICHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U
HEPUOIUYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKHMX DJIEMEHTOB M UX COEIAUHEHUH B COOTBETCTBUHU 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
xuMuyeckux semenToB JI.1. MenneneeBay. OTKPHITHE HOBBIX XHMUYECKHX DIIEMEHTOB

Paznen 2. 8

XuMHYECKHE peaKInu
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Tema 2.1. Tunsl | OcHOBHOe coep:KaHue OK 01
XHMHYECKHX Teopernueckoe o0yueHue
peakuui Kiaccudukanus v TUITBI XUMHUYECKUX PEAKITUi C y4acCTHEM HeOpraHW4YecKux BemecTB. CocTaBlIeHHE
ypaBHEHUH PEaKINi COSTMHEHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHA, B T.4. pEaKIUii TOPCHUSI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHEeHUsI OKUCIEHUSI-BOCCTaHOBIEHU. CTeneHb oKucaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 1
CocraBiieHHE U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMI METOIOM 3JIEKTPOHHOIO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MIPOIEccax U
KU3HEIESITEIBHOCTH OPraHu3MOB
KonunuecTBeHHble oTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUU U PacdeThbl IO
YPaBHEHMSAM XHUMHUYECKUX peakuuid. Moip Kak e€IMHHIA KOJIM4YecTBa BewiecTsa. MousipHas Macca.
3aKOHBI COXPAaHEHHMS MAacChl M PHEpPruu. 3aKkoH ABoraapo. MoisipHblii 00beM ra3zoB. OTHOCHTENbHAsS 1
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIIOJb30BAaHHMEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue OK 01
DNEKTPOIMTHYEC | Tegpernueckoe 0fydeHHe OK 04
Kas ueconuanms Teopus anekTposuTUYECKON aucconranuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiuu MOHHOrO
M HOHHLIH 00Men oomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa MyTEM COCTABJICHUS WX TIOJNHBIX W COKPAIICHHBIX 2
VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJICHUE HOHHBIX PEaKuil
HccnenoBanue TUIos (10 COCTaBY U KOJIMYECTBY UCXOHBIX U 00Pa3yIOIIMXCs BEIIECTB) U IPU3HAKOB
XUMHYecKHuX peakuuil. [IpoBenenue peakuuii HOHHOro 0OMeHa, OIpeIeIeHUe CpeJibl BOIHBIX 2
pacTBOpoOB. 3a/1aHKs HA COCTABJICHHE HOHHBIX peaKkluii
KonTpoabnas
CrpoeHue BemecTBa 1 XUMHUYECKUE PEAKIIUU 2
padora 1
Paznen 3. 20
CTpoeHHe ¥ CBOMICTBA HEOPTAaHMYECKHUX BeIeCTB
Tema 3.1. OCHOBHOe co/iep:KaHue OK 01
Kaaccupuxanus, | Teopernyeckoe obyuenne OK 02
HOMEHKIATYPA M | TThever Heopranmyeckoi xumun. Kinaccugukamus HeopraHMdecKux BemecTs. [IpocThlie U COKHBIE K 1.1
cTpoenne BenecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3auMocBs3b
HEOPTaHWHECKHUX | yooprannyuecknx BelecTB. ArperaTHble COCTOSHUS BenlecTBa. Kpuctanmueckue u aMopdHbIe
BeIeCTs BellecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHAs, MOHHAS, METaJIJINUecKast). 2

3aBUCUMOCTh (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTHU BEUIECTB OT BU/1a XUMHUUECKOM CBSI3U U THIA KPUCTAIIINYECKON PEIIeTKH.
ITprurHBI MHOTOOOpa3usl BEIIECTB
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IIpakTHYeckne 3aHATHA

Homenknarypa HeopraHMYeCKIX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOMS U3 UX XUMHUUYECKON (hOPMYIIbI
WJIN COCTaBJICHHE XUMHUYECKOH (hOpMyYITbI HCXO/IS M3 HAa3BAaHMS BEIIECTBA 10 MEKIYHAPOIHOM
(UIOTTAK) mnm TpuBHabHOM HOMEHKIIATYPE.

Pemenne mnpakTHyeckMX 3aJaHUil MO KIacCH(HUKAIWU, HOMEHKJIATYpE M XHMHYECKUM (opmysiam
HEOPTraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB (YrapHbId Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramieHas
M3BECTh, HETAlIeHas! U3BECTh, MUTHEBAS COJA U IPYTUX): Ha3bIBATh M COCTABIATH (POPMYJIBI XUMUYECKUX
BEIIECTB, ONPEACIATH IPHHAICKHOCTD K KIIaccy.

HcTounnky XuMUYecKoi HH(pOpMaIuH (CpeICTB MaccoBOi HHGOpMaIyH, ceTb VIHTepHeT u apyrue).
ITouck nupopmanyy no Ha3BaHUAM, HJIEHTH(PUKATOpAM, CTPYKTYPHBIM popmyiiam

Tema 3.2. OcCHOBHOe cojIep:KaHue OK 01
Pusnko- Teopernyeckoe o0yueHne OK 02
XUMHYECKHE | Meranel. OOmue GU3NYECKHE M XMMHYECKHE CBOHCTBA MeTaIoB. CIOCOOBI MONyYeHHs. 3HAYECHHE MK 1.1
CBOMCTBA METalIoB M HEMETAIOB B HPHMPOAE M JKU3HENEATEILHOCTH YelIOBeKa M OpraHu3MoB. Kopposus
HEOPTaHWMECKHUX |\ /o1 1110B: BUIBI KOPPO3UHU, CIOCOOBI 3aIITUThI METAILIOB OT KOPPO3HH
BELIEeCTB - v
Hemeramnsl. OOmue (Qu3M4YecKHe M XUMHUYECKHE CBOMCTBA HEMETAlIOB. THIMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeJUHEHUM HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX DJIEMEHTOB B IPHPOJIE
XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIraHMYECKHMX BELIECTB (OKCHIOB, TUIPOKCHIOB, KUCIOT,
coJiei ¥ Ip.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB IIPOCTHIX BEILECTB, BOTOPOIHBIX COEIMHEHHIA,
BBICIIMX OKCHJIOB M THIPOKCHIOB
IpaKkTHYecKHe 3aHATHS
CocTaBlieHUE YPaBHEHMI XMMHYECKHX PEAKLIUH C yY4acTHEM IIPOCTHIX U CIOXKHBIX HEOPraHMYECKUX
BENIECTB. METAUIOB M HEMETAUIOB, OKCHIOB METAJJIOB, HEMETAIUIOB M aM(OTEPHBIX DJIEMEHTOB;
HEOPraHUYECKMX KHCIOT, OCHOBaHMM M aM(OTEPHBIX THAPOKCUIOB, HEOPraHUYECKHMX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.
Pelenyre NMpaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJlaHUii Ha CBOMCTBA, COCTaB, IOIY4EHHE U
0€30IIaCHOE MCIIOJB30BAHME BAKHENIIMX HEOPraHMYECKMX BEIIECTB B OBITY M NPAKTUYECKOM
JIEATENLHOCTH YENOBEKa
Tema 3.3. OcHOBHOe coJiep:KaHue OK 01
Hnentudgukanus | Teopernueckoe o0ydenue OK 02
HEOPraHMYECKUX |Peyjegye HKCEPUMEHTANBHBIX 3a1a4 0 XMMHYECKAM CBOWCTBAM METAUIOB M HEMETAIUIOB, IO OK 04
BELIECTB

pacrno3HaBaHUIO U MOJTYUCHUTO COCI[I/IHCHI/Iﬁ MCTAJIJIOB 1 HEMCTAJIJIOB.

I/I)IeHTI/I(i)I/IKaIII/IH HCOPTraHNUYCCKUX BCIICCTB C HCIIOJIB30BAHHUEM HX (1)I/ISI/IKO-XI/IMI/I'-IeCKI/IX CBOI\/'ICTB,
XapPaKTCPHBIX KAYCCTBCHHBIX peaKHHﬁ. KauecTBeHHEIC pCaKknuu Ha Cy.]'IB(I)aT-, Kap6OHaT- u XJjopua-
AdHHUOHBI, HAa KATHOH aMMOHUA
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KonTposabnas

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Pazpen 4. 2%
CTpoeHne ¥ CBOICTBA OPraHUYECKUX BeleCTB
Tema 4.1. OcCHOBHOe cojIep:KaHue OK 01
Kuaccupukauus, | Teopernueckoe ooyueHue IK'1.1
CTpOCHUE " IlosiBieHME U pa3BUTHE OPTaHMYECKOM XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecro u
HOMEHKJIATYPA |3HayeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
OPraHMYeCcKuX | XyMUYECKOE CTPOCHUE KaK IOPSJOK COCJUHEHUsS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
BeLIeCTB OCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHHMs OpraHnyeckux coequHeHuii A.M. bytieposa. 2
VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEILIECTB OT XHMHUYECKOIO
CTpOeHHUs MoJeKyn. M3omepust 1 u30Mepsbl.
[lonsatne o ¢yaknuoHansHOW rpynme. Panukan. IlpuHmmmel kimaccuUKauyd — OpraHUYECKHX
coelMHeHM. MexyHapoaHasi HOMEHKJIaTypa U IPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COCIMHEHUN.
IIpakTHYeckue 3aHATHA
Homenknatypa OpraHMYeCKUX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACBILICHHBIC, HEHACBILIEHHBIE U
apoMaTHYeCKHUE YTIIEBOJOPOJbI, CIUPTHI, (DEHOIIbI, aJIbJIerH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHrEe TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHHMYECKHUX BEUIECTB OTIEIBHBIX
KJIACCOB, HCIIONIb3ys WX Ha3BaHUS MO CHUCTEMAaTHYEeCKOW U TPUBHUAJIBHOW HOMEHKJIAType (ITUIICH, 5
aneTuiIeH, MHIepuH, (eHon, (GopmanbAerul, YKCyCHas KHUCIIOTa, TIOUIMH). PacdeTrsl mpocreiinei
(GbopMyIbl  OpraHMYeCcKOW MOJEKYNbI, HCXOAs W3 dJIeMeHTHOro cocraBa (B %) I[lonstue 06
a30TCOJIEPIKAIINX COSTUHEHHIX, OMOJIOTHYECKN aKTHBHBIX BEIIECTBaxX (yIJIeBOAX, )KUPaX, OeKax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIX (MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHOBHOe coJiep:KaHue OK 01
CaoiicTBa Teopernueckoe ofydenue OK 02
OPraHu4eCKUX |PHU3UKO-XUMUYECKHE CBONCTBA OPraHWYECKUX COEIUHEHUN OTAENbHBIX KJIaccoB (OCOOEHHOCTH OK 04
COoeIMHEHHN I KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; n3oMepus; 2 MK 1.1
¢u3nyeckrue CBONCTBA; XUMHUECKHE CBOICTBA; CIOCOOB! NOTYUYEHNUs):
— MpenebHbIe YIIIEBOAOPOAbl (AIKaHbl M IUKJIOAlIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIIEHHOCTH U ObITYy. CBOHCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKAECHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB; 2

— HCIIPECACIIbHLIC (aJ'IKeHBI, AJIKWHBbI U aJ'IKaI[I/ICHBI) " apOMAaTHYCCKUC YIIIEBOAOPOABI. FOpCHI/Ie allCTHUJICHA
KaK HCTOYHHK BBEICOKOTCMIICPATYPHOT'O IMJIAMCHHA JIJIsI CBAPKW U PE3KU MCTAJIJIOB
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— KUCIIOPOACOepKAIINE COSTUHEHUS (CUPTHI U ()€HOIBI, KAPOOHOBBIE KUCIOTHI M (DUPBI, AITbJCTUIBI U
KETOHBI, JKUPBI, YIJIeBOnbI). IIpakTHyueckoe NpUMEHEHUE JTUICHTIUKOJSA, TIHIepuHa, ¢eHoa.
[Ipumenenne Qopmanpaernaa, ameraibJeTHAd, YKCYCHOH KHUCIOTHL. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIME CBOWCTBA Mbljla

— a30TcoJIepKaIINe COSAMHEHUS (AaMUHBI U aMUHOKHCIIOTBI, OCJIKH ). BBICOKOMOJIEKYIISIpHBIE COSTUHECHUS
(cuHTEeTMYECKHE ¥  OMOJIOTUYECKU-AaKTUBHBIC). MoOHOMEp, TOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3anus 3TUIECHA KaK OCHOBHOE HAIPAaBJIECHUE €r0 UCIIOIb30BaHUS.

['eHeTnueckas CBsI3b MEK/1y KJIACCAMU OPraHUYECKHX COCTMHEHUN

I[IpakTnyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIATYpa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYYCHHUS): TpeAeIbHbIE (AIKaHbI U LUKIOAIKAHbI),
HenpeaeabHble (AIKEHbI, aJIKHHBI U aJIKaJUEHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI U A(UPHI, aJbAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COE€IUHEHMS. 3alaHHs Ha COCTABICHHE YPABHEHMM XMMHUYECKHMX PEAKLMM C y4aCTHEM OPraHM4eCKUX
BEILIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHue cxeM peakinuii (B TOM 4YHCIE 1O MPEATOKEHHBIM IeMOYKaM MpeBpalleHuit),
XapaKTEePU3YIOIIUX XUMUYECKHE CBOWCTBA OPraHUYECKUX COSAMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJIyYeHUsI M Ha3BaHWE OPraHMYECKHX COCJAMHEHUH MO TPUBUAIBHON WM MEXIYHAPOIHOM
CUCTEMAaTUYECKON HOMEHKJIATYpe.
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKUX
COCJIMHEHHI OTJEIbHBIX KJIACCOB

Tema 4.3.
Nnentnduxanus
OpPraHuYecKux
BelllecTB, UX
3HaAYeHHue u
NpUMEeHEeHHe B
OLITOBOM H
NPOU3BOACTBEHHO
M 1esATeJIbHOCTH
qej0BeKa

OcHoBHOE CoacpiKaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHeHus. Ilpumenenue u Ouosorndeckas poib yrieBoaoB. OKHCIeHHE
JIJI€BOJOB — HWCTOYHUK OHHEPrHMM >KMBBIX oOpraHu3smMoB. OOmacTM NpPUMEHEHHS aMHHOKHUCIOT.
I[TpeBpatenus 6enkoB nuiy B opranusme. buonornyeckue Gpynkun 6enkos. buonornueckue pyHkumn
KUPOB.

Ponp opranuueckoil XMMHH B pEUICHUH MPOOJIeM JHEPreTUYECKOr Oe30MacHOCTH, B Pa3BUTHU
MEUIIMHBI, CO3JJAaHUU HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHUKOB YHEPTUU (aJTbTEPHATUBHBIE UCTOYHUKHU
sHeprun). OnacHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
(YrJIeBOJIOPOIBI, CIUPTHI, (PEHOIBI, XJIOPOPTraHUYECKHUE TPOU3BOAHBIC, ANBJACTUIBI U Jp.), CMBICI
10Ka3arelis NPeiesIbHO T0IYCTUMOW KOHLEHTPALMU

WnenTudukaniss opraHnuecKuX COeMHEHUH OTAENbHBIX KJIACCOB (Ha MpUMepe albJeru/oB, Kpaxmania,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHUUYECKUX CBOMCTB U XapaKTEPHBIX
KayecTBEHHBIX peakuuil. JleHarypanuss Oenka mnpu HarpeBaHuu. llBeTHble peakiuu OEJIKOB.
Bo3HUKHOBEHHE aHAJIMTUYECKOI0 CHTHala C TOYKH 3PEHUS XUMUYECKHX MPOIECCOB MPU MPOTEKAHUH

OK 01
OK 02
OK 04
K 1.1
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KaueCTBEHHOW pPEeaKIIMU, MO3BOJISIFOIICH HISHTUDUIIUPOBATH MPEATIOKEHHBIE OPTaHUYECKUE BEIIECTBA.
Posb opranmdeckoit Xumun B pemeHruu mpo0IeM MUIEeBON 6€30macHOCTH

KonTpoasnas
padora 3

CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Pazpea 5.

Kunernueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTH NNPOTCKAHUA XUMHNIECCKUX peammii

Ckopoctb OcHOBHOe coJiep:KaHue OK 01
XHMHYecKHX | Teopernueckoe o6yueHune OK 02
peaxumi. CKOPOCTh PEaKIMH, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (PAKTOPOB: IPUPOALI PEATMPYIOIIUX BEILECTB, MK 1.1
XUMHYECKOe  |yoypenTpauy  pearupylomEX BelIecTB, TeMIepaTyphl M ILIOMAAM PEaKUMOHHOH IOBEPXHOCTH.
PaBHOBECHE | Tenoppie 5()(peKTH XMMUUECKHX PEAKIMI. DK30- U SHIOTEPMHYECKHE, PEAKIHH.
OO6partuMocTh peakuii. XMMHYECKOE PABHOBECHE U €T0 CMEIIEHHUE MO ICHCTBHEM Pa3InIHBIX (PAKTOPOB
(KOHILIGHTpAlMsi PEAarcHTOB WM NPOAYKTOB pEaKlUH, JaBICHHME, TEMIEparypa) I CO3JaHHMs
ONTHMAJILHBIX YCIOBUI IIPOTEKAHUS XUMUIECKUX nporieccos. [Ipunun Jle [llarense
IIpakTHYeckne 3aHATHA OK 01
PeleHne NpaKkTHKO-OPMEHTHPOBAHHBIX 3aaHMil Ha aHauM3 (aKTOpOB, BIUSIONIMX HA HM3MEHEHHE OK 02
CKOPOCTH XMMHYECKOM PEaKIUHM, B T.4. C MO3ULKH SKOJOTHIECKH LEIECO00Pa3HOro MOBEACHHUS B ObITY U MK 1.1
TPYIOBOH JEATENHLHOCTH B IIENSIX COXPAHEHHS CBOETO 3[10POBbS M OKPYKAIOIIEH IPUPOIHON CPEIBI.
PeleHre INPaKTUKO-OPUEHTUPOBAHHBLIX 3allaHuii Ha mpuMeHenue mnpunuumna Jle-Illarense s
HAXOXKJICHHS HAIpPAaBIECHUS CMEIICHHS PABHOBECHS XMMMYECKOH peakuuu W aHaaum3 (aKkTopos,
BIIMAIONIMX HA CMENIEHUE XMMHIECKOTO PABHOBECHS
Pasznea 6.
PacTBOpbI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
MonsiTue o Teopernueckoe o6yuenue OK 02
pacreopax PactBopeHne kak ¢usznko-xumuueckuid mporecc. PactBopsl. CrocoObl NPUTOTOBIIEHUS PaCTBOPOB. OK 07
PacTBopuMOCTB. MaccoBast J10Jisl pACTBOPEHHOTO BelnecTBa. CMBICI MOKA3aTeNs MPEAEIbHO JOMYCTUMOM MK 1.1
KOHIEHTPALMK M €T0 MCIIOJIB30BAHKE B OLEHKE DKOJOTHYECKON G€30MacHOCTH.
[IpaBuia SKOJOTMYECKH LETECOO0OPA3HOTr0 MOBEAEHHUS B OBITY W TPYAOBOH AEATENBHOCTH B LENAX
COXPAHEHUS CBOETO 3JI0POBbA M OKPYKAIOWIEH MPUPOJIHON CPEbl; OMACHOCTh BO3JCUCTBUS HA YKUBBIC
OpraHu3Mbl ONPEIENEHHBIX BEMIECTB.
PeleHne NpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUH HA PACTBOPHI, HCHIOIB3yeMbIE B OBITOBON M
TPOU3BO/ICTBEHHOM JIEIATENBHOCTH YENOBEKA
Tema 6.2. OCHOBHOE COIepKaAHUE OK 01
HccnepoBanue (Teqperpueckoe oyuenne OK 02
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CBOIICTB IIpuroToBneHue pacTBOPOB 3alaHHOM (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU OK 04
pacTBOpoOB BOIIPOCAMHM ) U OIIPEIeTICHNE CPEIbl BOAHBIX PACTBOPOB. 1 K 1.1
Pemienue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKAHUE TPUKJIATHOTO MOIYJIs)
Pa3gen 7. 5 OK 01
Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITeJIbHOCTH YeJIOBEKA OK 02
Xumusi B ObITY H |OcHOBHOE COJep/KaHNe OK 04
TPOMIBOACTBEHHO [ 16 oy eryyeckoe oGyuenne OK 07
H ACATEALHOCTH "y o e JTOCTHKCHHSI XUMUYECKON HAYKH M XMMHUYECKON TEXHOJIOTHH. PoJIb XUMHM B 00ecriedeHUN 11K 1.1
ejoBeKa IKOJIOTHUYECKOH, SHEPreTUIECKON 1 MUIICBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBIL. [IpaBuiia moucka u 2
aHaJgM3a XUMUYECKONM WHGOpPMAIMK W3 PA3IMYHBIX HCTOYHUKOB (Hay4dHas W y4deOHO-HaydHas
JUTEpaTypa, CpecTBA MaccoBOM nHpopmanyu, cetb MHTEpHET)
IIpakTHyeckne 3aHATHA
ITonck u aHanu3 KeCOB O MPUMEHEHUUM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C y4eToM OyayIiei
nmpoecCHOHATLHOM ~ JEATEIBbHOCTH MO  TeMaM:  BAKHCWIUE  CTPOUTENIBHBIC  MaTepHUaIbI,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpAaCKH, CTEKIO, KepamMHKa, MaTepuanbl ISl SJIEKTPOHUKH, 4
HaHOMAaTepHalbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKHA OJHEPTrUH, OPraHMYECKUE U MHUHEpAIbHBIC
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.
3ammra: [IpencraBnenue pe3ynbTaToB pelieHus: KeMCcoB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen
IIpomeskyToUuHas aTTecTaUMs MO AUcHUIIMHE (aud.3a4eT) 2
Bcero 76
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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
I[IK1.1

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
K 1.1

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 dJIEMEHTOB;
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 |OKO01 Wnentuduxamms Hccnenosath 1. I[IpakTuko-
OK 02 HEOPraHUYECKUX Ka4eCTBEHHbBIC OPUEHTHUPOBAHHBIC
OK 04 BEILECTB peakuuu 3a/1aHMs 110 COCTaBJICHUIO
HEOPraHUYECKUX XUMHUYECKHUX PEaKIUii ¢
BEILIECTB y4acTHUeM
HEOPraHUYECKUX
BEILIECTB, UCIIOIb3YEMBbIX
JUISL UX UJICHTU(UKALINH.
4 Pa3nen 4. Ctpoenne 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[IK1.1 | 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
OpPraHUYECKUX 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
K 1.1 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 | pEaKIUu 3a/1aHMs 110 COCTaBJICHUIO
I[IK 1.1 | u npuMeHeHUE 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 BJIMSIHUE PA3JIMYHBIX
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[IK1.1 | 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 XUMUYECKON
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
K 1.1 pacTBOpOB.
6.2 | OK 01 Hccnenosanue Uccnenosats 2. IlpakTuko-
OK 04 CBOICTB PacCTBOPOB (DUBUKO-XMMUYECKHE | OPUEHTUPOBAHHBIE
K 1.1 CBOMCTBA HCTUHHBIX | pAcUETHBIE 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
[IK1.1 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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