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1. MACIHOPT NPOT'PAMMBbBI YUEBHOM JJUCHUTIJIAHBI

«XHUMUS»
1.1. Obs1acTh NPpUMEHEHUsI MPOTPAMMBbI

[Iporpamma yueOHON TUCHMILIMHBI SIBISETCS YaCThIO MPOrPAMMBI OJATOTOBKH
crennanrucToB cpeaHero 3BeHa B cootBerctBur ¢ @I'OC CIIO no cnenuanbHOCTH
23.02.07 Texnuyeckoe 0OCITY>KUBAHHUE U PEMOHT aBTOTPAHCTIOPTHBIX CPEJICTB.

1.2 MecTO IUCHMIUIMHBI B CTPYKTYpPE IPOTrpaMMBbI TOATOTOBKH CIIELIUAIMCTOB
CPEIHETO 3BEHA

O06meoOpa3oBaTeTbHAS AUCIIUIUITMHA « XUMHUSD U3ydaeTcs Ha 0a30BOM YPOBHE
B 00111€00pa30BaTEILHOM IIUKIIC y4eOHOro miaHa OCHOBHOM
npodecCHOHAIBHONW 00pa3oBaTeIbHON IporpaMmbl  crienranbHoCcTH: 23.02.07
TexHuyeckoe  OOCIYy>KMUBaAaHME W PEMOHT  ABTOTPAHCIOPTHBIX  CPEJCTB.
TpynoeMKOCTh TUCHHUILTUHBI «XUMUs» Ha 0a30BOM ypOBHE cocTaBisieT 74 dyaca,
U3 KOTOpBIX 68 yacoB - 06a30BbIM MOIyb (6 pa3nenoB) U 6 4acOB - MPUKIATHOU
Monysib (1 paszmen), BKIIOYAIOMIMK MPAKTUKO-OPUEHTUPOBAHHOE COJIEPKAHUE
KOHKPETHOM npodeccuu Uin CrenuaibHOCTH.

[IpuknagHoii Monynb BKIOYaeT pasgen 8 «Xumusi B ObITY U
MPOU3BOJICTBEHHON JEATEIIbBHOCTH YEJIIOBEKa», KOTOPBIA peanu3yercsl Uil BCEX
CIIELIMAJIBHOCTEN METOJOM PELICHHUS KEMCOB, CBS3aHHBIX C 3KOJOTHMYECKOU
0€30MacHOCThI0O U OILICHKOMW TOCJEACTBUNA OBITOBOM U MPOU3BOJCTBEHHOMN
NeSATEILHOCTH, COOTBETCTBYIOIIEH oOTpacisM Oyaymied mpodeccuoHanbHOU
JEATEIIbHOCTH 00yYaroluXCs.

1.3. Hean 1 3a1a4u JMCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTATAM OCBOCHMA
TUCUMILTAHBI:

1.3.1. Heau u 3aga4y JTUCHUATIIMHBI

Cognepxanrue mporpamMMbl 001Ie00pa3oBaTEIbHON JUCIUILUIMHBL « XHUMUSDY
HaIpaBJICHO Ha JIOCTUKEHUE CIICTYIONINX Ieen

- dbopMUpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHMN KaK BaKHEHIICH

COCTABJISIFOIIEH €CTeCTBEHHO-HAyYHOW KApTHUHBI MHpA, B OCHOBE KOTOPOH JiexkKaT

KIIFOYCBBIC ITIOHATHA, (I)YHI[aMCHTaHBHBIe 3aKOHbBI WM TCOpHUHM XHMHH, OCBOCHHUC



A3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JOCTYNHBIX 0O000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHME C WUCTOPUEH HUX pa3BUTHUI U
CTaHOBJICHUS;

— dbopMHpOBaHUE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIMid, HEOOXOIUMBIX IS MPUOOPETEHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEUIECTB U XMMHYECKUX SIBIICHUW, UMEIOIIUX

MECTO B IPUPOJE, B IPAKTUUECKON ¥ NOBCEIHEBHOM KU3HU;

pa3BUTME YMEHMI N CNOCOBOB AESTENBHOCTU, CBSI3aHHbIX C HabNtoAEHNEM U 06bACHEHMEM
XMMUYECKOTO CUTYalUsIX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOIHOM CpeJIe.

3agaum IMCUMILINHBL:

1) cdopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEN Cpelie, ETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUS  COCTaBIATH  (OPMYJBI  HEOPraHWYECKUX U
OpPraHUYECKUX BEILIECTB, YPABHEHUS XUMHUYECKUX PEaKUUi, OObSICHATh UX CMBICI,
WHTEPHPETUPOBATH PE3YyJIbTAThl XUMHUYECKUX 3KCIIEPUMEHTOB,

3)  chopmupoBaThb HABBIKM NPOBEICHUA MPOCTEHIIMX XHMHYECKUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIIOJEHUEM TpaBUil OE30MACHOTO
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTb YMEHUS UCIOJIB30BaTh HH()OPMALINIO XUMUYECKOT0O XapakTepa 13
pa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh ~ yMEHHMS ~ NPOTHO3UPOBATH  MOCIEACTBUS  CBOEHU
NESATENIbBHOCTY U XMMMYECKUX TPUPOAHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX
MPOLIECCOB;

6) chopMupoBaTh MIOHUMAHUE 3HAYUMOCTU JOCTHKEHUN XUMUUYECKON HAYKH

Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM cdep.



1.3.2. Ilnanupyemble pe3yJbTAThl OCBOCHHUS 00111€00pa30BaTeJIbHOM TMCHUIIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO

M03HABATEIbHBIMU JICHCTBUSIMH:
MP 01 a) 6a30BbI€ JIOTHYECKUE ACHCTBUSA:

- CaMOCTOATCIIBHO (1)OpMy.]'II/IpOBaTL U aKTyaJIu3upoBaTb

npo0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE,

- YCTAHAaBJIMBATb Cy'H_[eCTBeHHHﬁ MpHU3HAK WJIX OCHOBAHUA

JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- ONpeNeNsATh LENU AEATENbHOCTH, 3a/1aBaTh MapaMeTpbl
KPUTEPUU UX JTOCTHKECHUS;

BBISIBIIATh 3aKOHOMEPHOCTU U MTPOTHUBOPEUUS B
paccMaTpuBaEMBbIX SIBICHUSX;

)51

- BHOCHUTbH KOPPCKTUBLI B JACATCIIBHOCTD, OLCHUBATDH
COOTBCTCTBHUEC  PC3YJILTATOB OCIIAM, OLICHUBATL  PUCKU

MMOCJIE/ICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE  MBIIUICHHE TMPH  PEIICHH
KU3HEHHBIX TIPOOIIEM

JIP 07 6) 6a30BbIC HCCACAOBATEIIBCKUE ACHCTBUS:

- BIAJ€Th  HaBBIKAMH  y4eOHO-HMCCIIE0BATEIbCKON

HpOCKTHOfI ACATCIIbHOCTH, HABBIKAMU PA3PCIICHUA l'[pO6J'ICM;

u

n

Koa n
HAHMMEHOBaHUe

IlnanupyemMble pe3y/JbTaThl OCBOCHHS THCHUIINHBI
(popmupyembIx
KOMIIETCHIUH

O6ume’ I[Hcmm.mmap}n,le2

OK 01. JIP 05 B yactu TpyJ10BOr0 BOCIIUTAHHUS: [IP6 O1. chopMUPOBAHHOCTH NPEICTABICHUM: O XUMHYECKOU
Bribupats - TOTOBHOCTh K TpPyAY, OCO3HAHUE LIEHHOCTH MAacTEpCTBAa, | COCTABIISIOIIEH €CTECTBEHHOHAYyYHOH KapTUHBI MHUpa, POJIU
CHOCOObI Tpynoitooue; XUMHUHM B T[O3HAHUM SIBICHUUA NPUPOIBI, B (OPMUPOBAHUU
peleHus 3aJ1a4 | - TOTOBHOCTh K aKTMBHOM JESITEIBHOCTH TEXHOJOTHYECKON M | MBIIIJICHUS M KYJBTYphl JIMYHOCTH, €€ (PYHKIHOHAIHHOMN
npodeccuoHanb | COUAIBHON HANMpPaBIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, | FPAMOTHOCTH, HEOOXOJUMOW JJs pEIIeHUs MPaKTUYECKUX
HO IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBIIOJIHATH  TaKylo | 3a7ja4 U 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY
NEeSATEIbHOCTH NEeSATEIbHOCTD; 310POBBIO U IPUPOJHOM Cpee;
NPUMEHUTETIFHO | - UHTEpeC K pa3nuyHbiM  cdepam  mpodeccuonansroit | [IP6 02 BinameTp cucTeMOW XUMHUYECKUX 3HAHUH, KOTOpas
K  Ppa3JIMYHBIM | JESATEIbHOCTH, BKJIIOYAET:  OCHOBONOJATaloIIie  MOHATHUS  (XMMHYECKUUN
KOHTEKCTaM OBnaneHue  yHUBEpCaJIbHBIMU yUYE€OHBIMU 9JIEMEHT, aToOM, JJIEKTpOHHas o00oyodka artoma, s-, p-, d-

ANEKTPOHHBIE OPOUTAIN AaTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHWCJICHUS, XHMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YIrIIepoaHbIN
ckeneT, (QyHKUUOHAJIbHAS TpyMnmna, pagukal, H30MEpHs,
M30MEphI, TOMOJIOTHYECKUU PpsiZl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCJIOPOJI- M a30TCOJEpKAIIUe COCTUHEHUS, OMOJOTHUYECKH
aKTUBHBIE BellecTBa (YTJEBOMBI, XUPHI, OENKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKasi PEelIeTKa, THUIbl XUMHYECKUX

peaxiuit (OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEeaKIMd HOHHOrO0 oO0MeHa), pacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTUYECKAS

JUCCOIMAIMs,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMMHUYECKON peakIi, XUMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOpUS XHUMHUYECKOIO CTPOEHHMSI OpraHuYecKuX
BemiectB  A.M. bByrtnepoBa, Teopus AIEKTPOIUTUYECKOU
nyccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH

COXPAHCHUA MaCCLI), 3aKOHOMCPHOCTH, CHUMBOJIHYECKUN S3BIK
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- BBISIBJIATH HpI/ILII/IHHO-CJIeIICTBCHHBIe CBA3U nu
aKTyaJM3HpOBATh 3a/auy, BBIIBUIATh TMIIOTE3Y €€ PCIICHHS,
HaXOIUTh apI‘yMeHTBI JUIA JOKa3aTcJIbCTBA CBOUX
YTBEPKICHHM, 3aaBaTh apaMeTPbl U KPUTCPUHU PEIICHUS;

- aHaJII/I?;I/IpOBaTB HOHy‘-IeHHBIe B XO0I¢C peH_IeHI/ISI 3a1a4u
pe3yabTaThl, KPUTHYECKH OLEHUBATh HX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;

- yMETh [EPEHOCHTh 3HAHHWS B  [IO3HABATEIBHYIO H
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIIbHOCTH;

- YMCTh HUHTErPUPOBATh 3HAHUS W3 PA3HBIX IMPEIMETHBIX
obJacrei;

BBIIBUT'aTh HOBBIE UJEH, IIPEIIaraTh OPUTHHAIBHBIE [TOIXO0IbI
nu pemeHI/m; CHOCO6HOCTI> HUX UCIIOJIB30BAaHUA B
[I03HABATEIBHOM U COLUAILHOM IPAKTHKE

XUMHH, (PAKTOJOTUYECKHE CBEICHUS O CBOHCTBaX, COCTaBe,
MOJIydeHUHM W O€30MacCHOM HCIIOJB30BAHMHM  BaKHEHUITUX
HEOPraHUYECKUX M OPraHUYEeCKUX BEHIECTB B OBITY U
MPAKTUYECKON JIEITEILHOCTH YEJIOBEKA;

- YMETh BBISBIAATh XapAaKTEPHbIC NPU3HAKK U U B3aUMOCBS3b
M3YUYECHHBIX MOHATUH, TPUMEHSTh COOTBETCTBYIOIIUE MOHATHUS
MpU OINKMCAHUU CTPOECHUS U CBOWMCTB B3aWMOCBSI3b HM3yUYECHHBIX

HOH?ITI/Ifl, IIPpUMCHATDb COOTBCTCTBYHOIIME  IIOHATHA  IIPHU
OIIMCaHHNH CTPOCHUA n CBOMCTB HCOPTaHNYCCKUX n
OpraHU4Y€CKUX BCIICCTB H HX HpCBpaH.[CHPIfI; BBIABJISITH

B3aUMOCBSI3b ~ XUMUYECKUX 3HAHUH C  TOHATHSIMU U
MPECTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
[IP6 3 ymerp HCHONB30BaTh HAMMEHOBAHUS XUMHUYECKUX
COCUHEHUI MEXIYHAapOIHOTO COI03a TEOPETUYECKOW U
NPUKIATHON XMMUU W TPUBUAIBHBIC HA3BAHHS BaXKHEHIIMX
BEIIIECTB (aTHIICH, aleTHIICH, TJIULIEPHH, ¢benoun,
dbopManbpaerua, YKCyCHas KHCIIOTa, TJIMIWH, YTapHBIA ras,
VIJCKUCIBIA Tra3, aMMHaK, ralieHas H3BeCTh, HeralieHas
W3BECTh, MUTHEBAsI COJA M JPYTHX), COCTaBIATH (HOPMYJIIbI
HEOPraHUYECKUX M OPraHWYECKUX BEIECTB, ypaBHEHUs
XUMUYECKUX PEaKIUid, OOBICHATh UX CMBICI; TOJITBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3aMUCSIMU YpaBHEHHI
XUMHUYECKUX PEAKIUN;

- YMEThb  YCTaHABIWBATh  NPUHAMICKHOCTH  HM3YUYCHHBIX
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB K OMPEIEICHHBIM
KJlaccaM U TpyInaM COE€IUHEHMI, XapaKTepu30BaTh UX COCTaB
W BaXKHEHIIME CBOWCTBA;, OMPENETATh BHUIABl XUMHYECKUX
CBs3el (KOBaJeHTHAas, NOHHAs, METaJUIMYecKasi, BOJOPOIHA),

THUIIBI KPUCTAJUTMYECKUAX pelIeToK BEILIECTB;
KJIacCU(UIIMPOBATH XUMUUYECKUE PEAKIIHH;
- chopMupoBaTh MPEICTABIICHUS: 0 XUMHYECKON

COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHHM B TO3HAHUM SIBICHUNW NpUPOIBI, B (OPMUPOBAHUU

MBIIUIEHUS] ¥ KYJBTYPbl JIMYHOCTH, €€ ()YHKIMOHAJIbHOU
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TPaMOTHOCTH, HEOOXOJUMOW JJisi pPEIIeHUs MPAKTUYSCKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IIPUPOJHOU CpeEE;

I[IP6 04 ymerp TPOBOAUTH paCUEThl 10 XHUMHYECKUM
dbopMynaM W ypaBHEGHUSM XHUMHYECKHX pEaKIHid ¢
UCIIONIb30BaHUEM (DU3MUECKUX BEJIMYMH, XapaKTePU3YIOIIMX
BEIIECTBA C KOJIMYECTBEHHOHW CTOPOHBL: MAacchl, 0O0beMa
(HOpMallbHBIE  YCJIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
HCMOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIS IPUHATHUSA
peuieHui B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

IIP6 05. cdopMUPOBAHHOCTH YMEHUH YCTaHaBJIMBATbH
MIPUHAIIEKHOCTD M3YYEHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEILIECTB K ONPEEIECHHBIM KjaccaM U IpyIIaM
COCMHEHMUH, XapaKTEepU30BaTh HUX COCTAaB W BAXKHEUIIUE
CBOMCTBA; OonpenensaTh  BUAbl  XUMHMYECKMX  CBA3EH
(koBaneHTHAas, MOHHAS, METAJTUYECKAst, BOJOPOIHAS ), TUITHI
IIP6 07. chopMHpOBAaHHOCTH YMEHMIA MPOBOJUTH PACUYETHI IO
XUMUYECKUM (HOpMyJiaM U YPaBHEHHUSIM XUMUUYECKHX pPEaKIUuil
C HCMOJb30BAaHUEM (PU3NYECKUX BEIUYMH, XapaKTEPU3YIOIINX
BELIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, 00bema
(HOpMallbHBIE  YCIIOBHSI) Ta30B, KOJMYECTBA  BEIECTBA;
HCMOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI IPUHSATHUSA
pEIIEeHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM

OK 02.
Hcnons3oBats
COBPEMEHHBIE
cpeacTsa
MIOMCKa, aHalTu3a
"
MHTEpHpeTanuu
uHpopMauu H
UH(POPMALMOHH
bI€ TEXHOJOTHHU

B o0nacTu IeHHOCTH HAyYHOTO MMO3HAHUS:

JIP 04 chopmupoBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OONIECTBCHHOW TPAKTUKHA, OCHOBAHHOTO Ha JHAaJore
KYJbTYp, CIIOCOOCTBYIOILIEIO OCO3HAHUIO CBOErO MecTa B
MOJINKYJIbTYPHOM MHpPE; COBEPIICHCTBOBAHHE SI3BIKOBOM U
YUTATEIbCKON KYJIBTYpPHl KaK CpEACTBA B3aMMOJCHCTBUS
MEXJy JIIOJBMH W IIO3HAHWUS MHpPa; OCO3HAHUE I[CHHOCTH
HAy4YHOW  JEATENbHOCTH  TOTOBHOCTH  OCYIIECTBISTH
MIPOEKTHYIO " HCCIIEIOBATEIBCKYIO JeSITeITbHOCTD

IIP6 06 ymeTh aHanM3MpPOBATh XUMHUECKYIO HH(POPMALUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MaccOBOM
uHpopMaLuy, ceTb IHTepHET U Apyrue);

[1P6 07. copmHrpoBaHHOCTH YMEHHUI MPOBOAMUTH PACUETHI IO
XUMHAYECKHM (OpMyJiaM U ypaBHEHHMSIM XUMHUYECKUX PEeaKIHi
C HCMOJb30BAaHUEM (PU3NYECKUX BEIUYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oObeMa
(HOpMallbHBIE  YCJIOBUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
HCII0JIb30BAaTh CUCTEMHBbIE XMMHMUECKNUE 3HAHUS Ul IPUHATHA
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C
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TUTST
BBITIOJTHEHUS
3aja4
npogeccuoHalb
HOU
NeSITeNIbHOCTH

WHIUBUAYATHHO U B TPYIIIE
OmnazicHUe yHHBEPCAJIbHBIMU YyYEOHBIMU IT03HABATEIHHBIMU
JCHCTBUSAMMU:

MP 04 B) pabota ¢ uHdopmanuei:

- BJAQUeTh HABBIKAMHU TOJy4YeHHS UWHGOpMAIUU U3
HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISITh  TMOWCK, AaHalM3, CHCTEMAaTH3alui0 |
MHTEepIpETAui0 HHGOPMAIMKA PA3JIMYHBIX BUAOB U (HOpM
MIPEICTABICHUS

- cO37aBaTh TEKCTHl B PA3JIUYHBIX (opMarax C y4eTOM
Ha3Ha4YeHUS WH(DOpPMAIMKM W IICJIEBON ayAWTOPHH, BHEIOHpas
ONTUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3yaTH3aIlHH;

- OIICHUBATH JIOCTOBEPHOCTb, JICTUTUMHOCTD
uHpOpMaIIny, ee COOTBETCTBHE MPaBOBBIM u
MOPaTbHO-3THYECKHM HOpMaM

- UCTOJIB30BATh CPEACTBA MHPOPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX,KOMMYHHUKATUBHBIX M OPraHU3aIMOHHBIX 3a/1a4
C coOJIroIeHeM TpeOOBAHMIA YPTOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHIS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITHOHHOM

0C30IMacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHl HHPOPMAIIHIH,
nH(OpMalMOHHON 6€30MaCHOCTH JIHYHOCTH;

BEILIECTBAMH U UX MPUMEHEHUEM;

I[IP6 08. cdopMuUpOBaHHOCTP YMEHUW TUIAHHPOBATH |
BBIIIOJIHATh ~ XUMHUYECKUM  DKCIEPUMEHT  (IpeBpallleHUs
OpPraHMYECKUX BEIIECTB MPU HArPEBAHUHU, MOJYUEHHUE ITHIICHA
U U3Y4YCHHE €ro CBOICTB, KauyeCTBEHHBbIE pEaKIUU Ha
aNbJIETH/IbI, KpaxMal, YKCYCHYIO KHCJIOTYy; JAeHaTypauus
OCITKOB MPU HArpEeBAaHUU, IIBETHBIC PEAKIUU  OEIKOB;
IPOBOJAUTh pPEaKIMU HOHHOTO OOMEHa, OMpeAesTh Cpeay
BOJHBIX PACTBOPOB, KAayECTBCHHBIC PEAKIMU Ha CyibQart-,
KapOOHAT- U XJIOpUI-aHHOHBI, HA KAaTHOH aMMOHHS, pellaTh
SKCIEpUMEHTAIbHBIE 3a7aud 1o TeMaMm "Metamwnsl" u
"Hemeramnbl") B COOTBETCTBUM C TMpaBWIaMH TEXHHKH
0e30macHOCTH  Tpu  OOpalieHHuH C  BEIIECTBAMU U
1abopaTopHbIM 000pYAOBaHUEM; MPEACTABIATh PE3YJbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHCHHU
COOTBETCTBYIOIIUX peakuuii u (GopMyIuMpoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTaTOB;

IIP6 09. cdopMupoBaHHOCTH YMEHHS AaHAJIU3UPOBATH
XUMHUYECKYI0 ~ MHQPOPMAIUIO, IOJIy9YaeMyl W3  pa3HbBIX
UCTOYHUKOB (CcpeacTB MaccoBoi mHpopMaluu, cetb HTepHeT
U ApyTHe).

OK 04.
DddexTuBHO
B3aUMOJICMCTBO
BaTh U paboTaTh
B KOJUICEKTUBE U
KOMaH/1e

- TOTOBHOCTh K CAaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH H
CaMOOINPEENIECHHUIO;

MP 03 Osnanenue HaBbBIKAMH y4e€OHO-HCCIIEIOBATEIHCKOM,
MIPOEKTHOM M COLIMATILHOM AESITENbHOCTH;

OBnanenue YHUBEpCATbHBIMHU KOMMYHUKATUBHBIMU
JEUCTBUSAMMU:

JIP 07 6) coBMecTHas A€SITEIHHOCTD:

- MOHMMAThb M HCMOJb30BATH MPEUMYIIECTBA KOMAHJIHON M
WHIUBUAYATbHON pabOTHI;

- TNPUHUMATh eIu COBMECTHOM JeATEIbHOCTH,
OpraHW30BBIBATh W KOOPJIWHUPOBATh JICUCTBHS 1O €€

HucuunnuHapHble  (IpeAMETHbIE) pe3yiabTaTbl M JOJKHBI
OTpaAXKaThb:

NP6 08. cchOpMMPOBAHHOCTb YMEHMI MNSIAHUPOBATb M
BbINOSIHATb  XMMUYECKUA 3KCNepuMeHT (npeBpalleHus
OPraHNMYyecKMx BELWIECTB MpW HarpeBaHuM, MOJyYeHUE
3TWNEHA W U3yYeHMEe €ero CBOWMCTB, KaueCTBEHHbIE
peakumMM Ha anbaeruabl, Kpaxman, YKCYCHYH KWUCNOTY;
AeHaTypauust 6enkoB Npy HarpeBaHWW, LBETHbIE peakLmm
6enkoB; NpoBOAUTb  peakuunm  MOHHOrO  ObMeHa,
onpeaenaTb cpedy BOAHbIX pPacTBOPOB, KayeCTBEHHble
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JOCTHIKCHMIO: COCTaBIIATH IIIaH JEHUCTBHUM, PpaCIpenessaTh
POJIM C y4€TOM MHEHHI Y4aCTHHUKOB OOCYXJaTh Pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJAMHUPOBAaTh W BBIMOJHATH PabOTy B  YCIOBHSX
peanbHOrO, BUPTYaJILHOTO u KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

OCYHICCTBJIATD MO3UTUBHOC CTPATCTUICCKOC ITOBCACHNC B

pa3IMYHBIX ~ CHUTyalusAX, MPOSBISITH  TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM

OsnaneHne YHUBEPCAIbHBIMU pEeryJISITABHBIMU
JIEHCTBUSIMU

MP 02 r) npunsartue ceds U APyTUx JItoIeH:

- IPUHAMATh MOTUBBI W apryMEHTBI JAPYTUX JIOACH MpH
aHaJIM3e Pe3yJIbTaTOB JICATCILHOCTH;

- IPU3HABATH CBOE MPABO M MPABO JPYTUX JIOJCH HA OMIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C TO3HIIMU JPYTOro
9eJI0BEKa

peakunn Ha cynbdat-, KapboHaT- U XN0pUA-aHUOHbI, Ha
KaTMOH aMMOHMWS; pellaTb 3KCMEepUMEHTasbHble 3aAayn
no temam "Metannbl" n "HemeTannbl") B COOTBETCTBUM C
npaBuiamMm TexHWKM 6e3onacHoCcT npu obpalleHun c
BewectBaMM M nabopatopHbiM  060pyaoBaHMEM;
NpeacTaBnsaTb pe3ynbTaTbl XMMUYECKOro 3KCnepuMeHTa B
dopMe 3anncK ypaBHEHMI COOTBETCTBYIOLMX PeaKUnin un
opMynnpoBaTb BbIBOAbI Ha OCHOBE 3TUX pe3ynbTaToB
334aun no Temam "Metannbl" wn  "Hemetannbl") B
COOTBETCTBMM C MpaBWIaMuM TeXHWKM 6e30MacHOCTN Mpu
obpawieHmnm ¢ BewectBaMM M NlabopaToOpHbIM
obopyaoBaHuem; npeacTaBnsTb pe3ynbTaThl
XMMMYECKOro 3KCnepuMMeHTa B hopMe 3anucy ypaBHEHUN
COOTBETCTBYIOLIMX peakumi u hopMyIMpoBaTb BbIBOAbI
Ha OCHOBE 3TUX pe3y/bTaToB;

OK 07.
o JIP 14 B 00J1acTH 3K0JIOTrMYECKOrO BOCIIUTAHUS

CoelicTBOBaTh N
- c¢hOpMHUPOBAHHOCTH 3KOJIOTAYECKON KYJIbTYPBI, o

COXPaHEHUIO [MP6 01 chopMUpOBaTh TPEJICTABICHUS: O XHUMHUYECKOMN

. MMOHUMAHUE BJIUSHUS COIMAIBHO-IKOHOMUYECKUX MPOIECCOB . N

OKpY>KaroIen N N COCTABJISIFOIIEH E€CTECTBEHHOHAYYHOM KapTHHBI MHpPA, PO
Ha COCTOSIHME MPUPOJHON M COLMAIbHOM Cpeibl, OCO3HAHUE o

cpensl, XUMHUH B TO3HAHUM SIBICHUW TPUPOIBI, B (OPMUPOBAHUU
JI00ABHOTO XapaKTepa IKOJIOTHIECKUX TTPOoOIieM; N

pecypcocoepex 2 . MBIIUICHUSI W KYJbTYPhl JIMYHOCTH, €€ (yHKIIMOHAIHHOMN
- IUIAHUPOBAHUE u OCYILECTBIIEHUE EUCTBUM B .

E€HHIO, N N N TPaMOTHOCTH, HEOOXOJUMOW JJsi pElIeHUs MPaAKTUYECKUX
OKpY’KaIOIIIe cpejiec Ha OCHOBE 3HAHUS IeJIe YCTOMYMBOTO

MIPUMEHSATD 3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
Pa3BUTHS YEIIOBEUECTBA; o

3HAHUA 00 . . 3/I0POBBIO U IPUPOJHOM Cpee;
aKTUBHOE  HENpHUSATHE  JCHCTBUM, TNPUHOCAIIUX  Bpexd o

U3MEHEHUU OKDYKAIOLLIEH Cpene: [IP6 10. chopmupoBaHHOCTH yMEHHH COONIOAATH MpaBUiIa

KJIMMaTa, pYy peac; JKOJIOTHUECKH IIeIeCOO0pa3HOro TOBENEHUs B OBITY H
- yMeHHe MIPOTHO3UPOBATH HeOJIaronpusTHBIC "

TIPUHITHAITBI . . | TPYIOBOM NEATETLHOCTH B LIEJISAX COXPAHEHUSI CBOETO 3/I0POBBS
9KOJIOTUYECKHUE TOCIEJCTBUS MPEANPUHUMAEMBIX JICHCTBUH, -~ =

OepeKIIMBOTO PEOTEPAIIATS HX: U OKpYXKalolled NPUPOAHOW Cpenbl; YUYUTHIBATh OMNACHOCTh

MIPOM3BO/ICTBA, p P i . | BO3JEHCTBUS HA JKUBBIC OPTaHU3MBI OINPEICICHHBIX BEIIECTB,
- pacumpeHue ompITa  JOEATEIbHOCTH  DKOJIOTHYECKOH o o

3¢ HeKTHBHO MOHMMAas CMBICT TIOKa3zaTelis MPeaeiabHON  JIOMyCTUMOM

o HaIpaBJIEHHOCTH;
JIEUCTBOBAaTh B . | KOHIICHTpAIIUH.
- MP 03 oBnaneHue HaBBIKAMH Yy4e€OHO-HCCIIEIOBATEIHCKOMH,

Ype3BbIYANHBIX . N
MMPOEKTHOM M COIMATILHOM JCSITEIHHOCTH;

CUTYaITUIX
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2. CTPYKTYPA U COAEPXKAHHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUITVIMHBI «XXUMMWS»

Bun yueOHoi padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMBbl AMCHHUILIMHBI 74
B T.Y.

OcHOBHOE coJepkaHue 68
B T. U..

TEOPETUYECKOE 00yUCHHE 26
[MPAKTUYECKUE 3AHATUS 22
1abopaTopHBIC 3aHATHUS 20
[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COJACPIKAHME

(comep:xkaHMe MPUKJIATHOTO MOTYJIA) 6
B T. 4.

TEOPETUICCKOE OOYUCHHE 2
[TPAKTUYECKUE 3aHATUS 2
1abopaTOpHBIC 3aHATHS 2

IIpomexxyTouHasi arrecTanms (3a4er)
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2.2 TemaTuuyecKHUii MJIAH U cOlePKAHUE YUeOHON TUCHMILTHHBI

MemngeneeBa, ux
CBSI3b C COBPEMEHHOU

3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB XHMHYCCKHX 9JICMCHTOB, 06p33yeMI)IX HMHU TIIPOCTBIX M CJIOXKHBIX
BCIICCTB IIO I'pyHIiaM MU Iepruogam Hepﬂonnqecxoﬁ CHCTEMbI. 3HAYCHHUE MNEPpUOANYCCKOr0 3aKOHa U CHCTCMbI

DopmMupy
HanmenoBanue Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0beM | emble
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb HacoB | kommere
HIITUM
1 2 3 4
OcHOBHOE coiepxaHue 72
Paszgea 1. TeopeTuueckue 0CHOBbI XUMHH 30
Conep:xxanue yueOHOIro MaTepuaJia 3
Jlekuusa Nel. Xumuyeckuit sjeMeHT. AToM. S1ipo aToMa, U30TOMBI. DJIEKTpOHHAsE 000JI04Ka. DHEPreTHIeCKue
YPOBHH, TIOyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 2eMeHThl. OCOOCHHOCTH pacTpeelIeHUsT IIEKTPOHOB T10 1
OpOUTANIIM B aTOMaXxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOO0B. DNEKTPOHHAsI KOHPUTypauus aromoB. OCHOBHbBIE
Tema 1.1. XUMUYECKHUE 3aKOHBI
OCHOBHEIE IIpakTHYeckne 3aHATHA 2
XUMHUYCCKUC IIpakTuyeckas padora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XMMHUU U PacyeTbl 10 YPABHEHUSIM
IOHATHUA U 3aKOHBI, | XUMUUYECCKUX peaKHHﬁ». OK 01
CTPOCHHC aTOMOB OTHOCUTENbHBIE aTOMHAsA U MOJEKyJsipHas Maccel. MonsipHas macca. KonnuectBo BemectBa. MaccoBast 1015 >
XUMHUYCCKHUX BelecTBa. 3akoH ABoraapo. MomsapHbeiii 00beM ra3oB. OTHOCUTENbHAs TUIOTHOCTH ra3oB. PacueTsl 1o
SJIEMEHTOB YPaBHEHUSM XHUMHUYECKHUX pEaKlIUi C HCIOJIb30BaHWEM MAacCOBOHM JIOJIM BelIecTBa, o0bema (HOpMalbHbBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIIECTBA
JlabopaTopHble 3aHATHS
JladopaTopnas padora Nel «OcHOBBI TabopaTopHO MpakTUKWy». JIabopaTopHas mocy1a ¥ XMMHUYECKUE
peaktuBbl. OcHOBHBIE TabopaTopHBIe onepaiuu. Jlaboparoproe o6opynoBanue. TexHrnka 6€30MacHOCTH U 2
npaBuiia paboThl (MOBEAECHMsI) B 1a00paTOPHUH.
Tema 1.2. OcHoBHOe coJep:kaHue 2
[lepnoanueckuit
SAKOH K [MpakTnyeckue 3aHATHS 2
[lepnognueckas IpakTuyeckas padora Ne2. «/3yueHne nepruoguYecKux 3aKOHOMEPHOCTEW U UX B3aUMOCBSI3H CO CTPOECHUEM OK 01
CUcTeMa XUMHUYECKUX| aToMOBY». [lepuoanyeckas cucrtema xumuyeckux sineMeHToB [[.M. MenaeneeBa. CBsi3b NEPHOIMYECKOTO 3aKOHA OK 02
piiemeHToB /[I. U. n llepuoguyeckoit cuCTEeMbl XHMHYECKHUX JJEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOEHHUS AaTOMOB. 2
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XUMHUYCCKUX pCaKknuigx. OKHCIUTEIBFHO-BOCCTAHOBUTCIIHHEIC pCaKknuun (ypaBHCHI/I}I OKHCJICHUSA -
BOCCTAaHOBJICHHA, CTCIICHb OKHUCJICHHSA, OKHUCIUTCIIb M BOCCTAHOBUTCIIb, OKHCIIMUTCIBHO-BOCCTaAHOBUTCIIbHBIC
PCaKkiunu B IIpUpoac, IPpOU3BOJACTBCHHBIX IMPOLCCCAX U JKUZHCACATCIILHOCTU Oprr aHI/ISMOB)

reopuen XuMuueckux aemeHToB .M. MenzeneeBa B pa3BUTUH HAYKH.
Tema 1.3. Cojep:kanue y4eGHOro MaTepuasa
Crpoenne Jlexnust Nel. CtpoeHue Beniectsa. XUMUUECKas CBA3b. BUIbI XMMUYECKOH CBA3M (KOBaJICHTHAs HENOISAPHAS U
BCIICCTBA T0JIsIpHast, HOHHAs, METAJIMIECKast). MexaHn3Mbl 00pa3oBaHUs KOBAJEHTHON XUMUYECKOM CBA3H (OOMEHHBIN 1
1 ipupoZa - JIOHOPHO-aKLENTOPHEIN ). Bogopoanas cBa3b. BaleHTHOCTE. DIeKTpOOTpHIATENFHOCT. CTENEHb OKUCIICHHUS.
XUMHUICCKON VOHBI: KATHOHBI M aHHOHBI OK 01
CBAM. I[IpakTnyeckue 3aHsATHS
Mmuoroo06pasue >
BEIECTB IpakTnyeckas padora Ne3. «CtpoeHue BEIIECTBA U MPUPOJIa XUMUUECKON CBI3H».
JleMOHCTpamust MOJIeNel KPUCTAJUTMUECKUX PEIISTOK: MOHHOW (XJIOpUJ HATpHs), aTOMHOH (rpaduT U anmas),
MOJIEKYJIIPHON (YIIIEKUCIIBIA Ta3, MOM), METAILIMYECKOHW (HATpuii, MarHuii, Meap). PeleHue MpakTUYECKHX
3a/IaHUI Ha COCTaBIICHUE AIEKTPOHHO-rpaguiecKux GopmMy 3J1IeMeHTOB 1—4 neproioB
Tema 1.4. Copep:kanne y4e0HOI0 MaTepHuaia
Knaccupuxauus, | Jegenus Ne2. Knaccudukanys HeOpraHMYeCKMX BemecTB. HOMEHKIaTypa HEOPraHMIECKUX BELIECTB (OKCHIBL,
. HOMCHKIATYPA | rynpokcuapl, KHCIOTBI, CONMM). BeIlecTBa MONEKYJISPHOIO W HEMOJEKYJISAPHOIO CTPOEHHUS. ATperaTHbIE
HCOPTaHMHUCCKUX | cocrognus BemecTsa. Kpucrammudyeckue u amopdHble BelIecTBa. 3aKOH HOCTOSHCTBA COCTABa BElecTBa. THUIIbI
BCIICCTB KPUCTAUIMYECKMX DELIETOK (aroMHas, MOJIEKYJsIpHAs, HOHHAs, METaUIMYecKas). 3aBUCHMOCTh CBOWCTBA
BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEMETKH
IIpakTHYeCKHe 3aHATHS OK 01
IpakTuyeckas pa6ora Ned. «HoMeHKIaTypa HEOPraHUYECKHUX BELMIECTBY. OK 02
PelleHre INPaKTUYECKMX 3aJaHMi MO KiIacCH()MKAIUM, HOMEHKIAType M XMUMHYECKAM (OpMysiam
HEOPTraHMYECKMX BEIIECTB PA3IMYHBIX KIACCOB (YrapHbBIA Ia3, YIJIEKHCIBIA Ta3, aMMMAK, raiieHas U3BECTb,
HETalleHas U3BECTh, IUTHEBAs COAA M APYIMX): Ha3BaHHWs BEIIECTB 1Mo MexmyHapomnoi (MIOITAK) wim
TPUBHATBLHON HOMEHKJIATYPE M COCTAaBICHHE (OPMYJIbI XMMUYECKUX BEIIECTB, ONpPEAEICHHE TIPUHAIEKHOCTH
Kk Kkiaccy. Ilomck uHOOpPMaUMU II0 Ha3BaHUAM, HMIAECHTH()HKATOPAM, CTPYKTYPHBIM (GopMyiaaM. AHaiu3
XUMHYECKOH MH(POPMALMH, TIONTYy4aeMOM M3 Pa3sHBIX HMCTOYHMKOB (CPEICTB MaccOBOM HH(MOPMAIMH, CETH
VHTepHET U Apyrue)
Tema 1.5. Conepskanue y4e0HOro MaTepuaja
Tyt XUMUMCCKUX | Jlexumst Ne3. Xumuueckas peakuus. Kiaccupukaiys XUMHYECKAX pEakUMH B HEOPraHMYECKOM U
peaximn OPraHUYECKOM XHMMHH. 3aKOHLI COXPAaHEHUS MacChl BELIECTBA, COXPAHEHMsS M NPEBPALIEHUS DHEPIHU IIPU OK 01

13




JlaGopaTopHble 3aHATHSA

JlaGopaTtopHasi padoraNe 2 "Tumnbl XUMHYECKUX peaKuii”.

HccnenoBanre THUMOB (IO COCTaBY M KOJMYECTBY HCXOMHBIX M OOpAa3yIONIUXCS BEIIECTB) M IPHU3HAKOB
xuMuueckux peakuuid. [IpoBeneHue peakuuid MOHHOTO OOMEHa, ONpENENeHHE CpeAbl BOJIHBIX PACTBOPOB.
3ajaHusi Ha COCTABJICHUE MOHHBIX PEaKIIHi

Tema 1.6.
CkopocTh
XAMHYECKHX
peaKLHii.
Xumuaeckoe
paBHOBeEcCHE

Conep:kaHue y4eOHOIro MaTepuaJia

Jlekums Ne3. CkopocThb peakiuu, ee 3aBUCUMOCTh OT Pa3jINYHbIX (DaKTOPOB: MPUPOABI PEATUPYIOLINX BEIIECTB,
KOHLEHTPALlUU pPearupyrolIuX BEUIECTB, TEMIIEPaTypbl U IUIOMIAJM PEAKIMOHHON MOBEPXHOCTH. TeEIUIOBbIE
3¢ }exThl XMMHUYECKUX pEeaKIMil: 3K30- M 3HAoTepMHuYeckue peakuuu. OOpaTuMmble peakiuu. XUMHYECKOe
paBHOBecue. PaKTOphI, BIUAIOLIME HAa COCTOSHHE XMMHMUECKOIO PaBHOBECHs (KOHLEHTpALUs PEarcHTOB WIIU
IPOAYKTOB peakinu, napienue, remneparypa). [Ipunmun Jle [llarense

IIpakTH4YecKkue 3aHATUSA

IIpakTnyeckas padora NeS. «Biusaue pa3nuyabix (akTOPOB HA CKOPOCTh XUMHUECKOW PEAKIIUN.

Perienue npakTUKO-OPUEHTUPOBAHHBIX 33/JaHUIl Ha aHaIW3 (PAKTOPOB, BIUSIONIMX HAa H3MEHEHHE
CKOPOCTH XMMHYECKON peaklyy. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT MPUCYTCTBUS KaTanuzaropa
Ha IIpUMEpPE Ppa3lIOKEHUs IEPOKCUIA BOAOpPOJA € IOMOINBIO JUOKCHIA MapraHiia M Katanasbl. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX 3aIaHUI Ha NMpuMeHeHne npuHiuna Jle-Illarense s HAX0XKIECHWUS HAIllpaBICHUS
CMEILEHHs] paBHOBECUS XMMUYECKOM peakUuu U aHaiau3 (aKTOpOB, BIMAIOIIMX HA CMEIEHHE XHMHYECKOro
paBHOBECHS

JlaGopaTopHble 3aHATHUS

JladopaTtopnasi padora Ne3d «CkopocTh XuUMHUYECKHX peakiuid. CMelIeHHe XUMHUYECKOTO PaBHOBECHUS
Pemienne mpakTUKO-OpUEHTUPOBAHHBIX 33/JaHUN Ha aHaiM3 (AKTOPOB, BIMAIOIIMX HAa M3MEHEHHE CKOPOCTH
XUMHUYECKON peaklliy, B T.4. C MO3ULUN SKOJIOTMYECKH LEeIecO00pa3sHOro MOBeNEHUs B OBITY U TPYAOBOM
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3J0POBBS M OKPY’KAOIEH IIPUPOJHON CPEIbI.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHN HAa npuMeHeHnue npuHiuna Jle-Illarense mis
HAXO0XJICHUsl HAIIPABJICHUS CMEILEHUS

OK 01
OK 02

Tema 1.7.
PactBops1, Teopus
3JIEKTPOJIUTUYECKO
W Juccolallud |
HOHHBIA 0OMeEH

Conep:xanue y4eOHOro MaTepuasia

Jleknusi Ne4. PactBopbl. Buiabl pacTBOpOB IO COAEPKAHUIO PACTBOPEHHOI'O BEIIECTBA. PacTBOpHMOCTS.
[TonsiTHE O nUCHepCHBIX cucTeMax. VICTHHHBIE U KOJUIOMIHBIE PacTBOPBL. MaccoBas 0JIsI BELIECTBA B PacTBOPE.
[TonsiTue o BomopoaHoM mokasarene (pH) pactBopa. Dnekrponutudeckas auccouuanusi. CuibHble U cialble
AJIEKTPOJIUTHI, HEJEKTPOJIUTHI. Peaklinu MOHHOTO oOMeHa

IIpakTHYecKkue 3aHATHA

IIpakTnueckass padora Ne6. CrocoObl BBIpaXEHUS KOHIIGHTPALMU pPAcTBOPOB. PelleHne mNpaKkTUKO-

OK 01
OK 02
OK 04
OK 07
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OPUEHTUPOBAHHBIX PACYECTHBIX 3aJaHUN HA PACTBOPHI

JlabGopaTopHble 3aHATUSA

JlaGopatopunasi padora Ne4 «Ilpurorosienure pacTBOpoB». I[IpuroropiieHue pacTBOpOB 3aJlaHHON MacCOBOM
JI0JIe PacTBOPEHHOT'O BEIECTBA, MPOBEACHUE pPEaKIUil MOHHOTO OOMEHa, OmpeesieHHE Cpeabl PacTBOPOB
BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO HHAWKATOpa (KHUCTas, HeWTpasbHas, WIeJlouHas). 3aJaHus Ha
COCTaBJICHME HMOHHBIX peakiuid. PellleHne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJlaHU Ha PACTBOPHI,
HCIIOJIb3YEMbI€ B OBITOBOM M MPOU3BOJCTBEHHOMN AEATEILHOCTH YEJIOBEKA

KOHTpoJ/IbHaA
padora 1

IIpakTnyeckas padora Ne6. CtpoeHue BeleCTBa U XUMUYECKHE peakuu (110 paszzaeny 1)

Paznen 2. Heoprannueckasi Xumust

Tema 2.1.
dusnko-
XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIIECTB

OcHoBHOE CoAECpPKaHUuEC

TeopeaneCKoe oﬁyqelme

Jlexuus NeS. Metaisl. O0mue Gu3ndecKkne 1 XUMUYeCKHe CBOWCTBA MEeTAIIOB. CIIOCOOBI MOTyYeHHS.
3HayeHre METAJJIOB U HEMETAJLJIOB B IIPUPOJE U JKU3HEACATEIbHOCTH YeJI0BeKa U opranu3mMoB. Koppo3us
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH

Jlexkuus Ne6. Hemetamnsl. O6mue ¢pusnueckue 1 XMMUYECKHE CBOWCTBA HEMETAIUIOB. TUIIMYHBIE CBOWCTBA
HemeTaiio [V- VII rpynn. Knaccuduxanus 1 HomeHKIaTypa coelMHeHn HeMeTauioB. KpyroBopoTsl
OMOTE€HHBIX JIEMEHTOB B IIPUPOJIE.

Jlekumsa Ne7. Xumuueckue cBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB (OKCHUOB, THAPOKCHIOB,
KHCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB MPOCTHIX BEILECTB, BOJAOPOIHBIX COEINHEHHH,
BBICHIMX OKCHJIOB U THIPOKCHJIOB.

IIpakTH4eckne 3aHATHA

IIpakTyeckas padora Ne7. CocraBineHue ypaBHEHUM XMMUYECKUX PEAKIIMHA ¢ yYaCTHEM MPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAJIJIOB U HEMETAJIJIOB; OKCHUJIOB METAJUIOB, HEMETAJUIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAHUH U aM(OTEPHBIX THIAPOKCHJIOB; HEOPIraHUYECKUX COJIeH,
XapaKTEePU3YIOIINX UX CBOKCTBA. PellleHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA,
COCTaB, MOJyuyeHHe U 0€30MacHOe UCTIOIb30BAHNE BAKHEHIITNX HEOPraHMUECKUX BEIIECTB B OBITY U
IIPaKTHYECKON NeATEIbHOCTH YEIOBEKa

JlabopaTopHble 3aHATHS

JladopaTopnasi padora Ne5 «CBoiicTBa METa/NIOB 1 HEMETAJLIIOBY.
Hccnenoanue pU3NIECKUX U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAJUIOB. PerieHne sKcrepuMeHTaIbHbIX
3aJ1a4 10 CBOMCTBAM XMMHYECKUM CBOMCTBAM METAJIJIOB M HEMETAJIOB, IO PACTIO3HABAHUIO U TTOJTYICHHUIO

OK 01
OK 02
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COGI[I/IHCHI/Iﬁ MCTAJ1JIOB 1 HEMCTAJIJIIOB.

Teoperuyeckoe o0yueHue

Tema 2.2. ConeprxaHue y4ueGHOro MaTepuaJia
Wnentuduranus JlaGopaTopHbie 3aHATHS

HCOPraHWICCKUX JlaGopaTopnas pa6ora Ne6 «neHTuduKays HEOPraHMIECKUX BEIIECTB.
BCHICCTB Pemenne skciepuMeHTAbHBIX 3a/1a4 110 XUMUYECKHM CBOMCTBAM METAJNIOB U HEMETAILJIOB, 110 PACcIO3HABAHUIO OK 01

Y TIOJTyYEHUIO COSTMHEHHUI METaJNIOB M HEMETAJLIOB.

W nenTudukaiys HEOPraHUIECKUX BEIIECTB C UCIOIb30BAHUEM MX (PH3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX

KaueCTBEHHBIX peaknuii. KadecTBeHHbIE peakiuu Ha CyiIb(aT-, KapOOHAT- M XJIOPH/I-aHUOHBI, Ha KaTHOH

aMMOHUSI
KoHnTpoibHasn o

IIpakTyeckas padora Ne§. CBoiicTBa HEOPraHUYECKHUX BEIIECTB
padora 2

Pa3nes 3. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
Conep:xanue yueOHOro MaTepuaJia
Tema 3.1. Jlekmust Ne8. [Ipenmer opraHnyeckoil XuMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHHE B TIOJTYYCHUU HOBBIX
Knacenukauus, | penects u marepuanos. Teopus cTpOeHHs Opramuuecknx coemunenmii A.M. ByTiepoBa, eé OCHOBHBIC
CTPOCHHC 1 nonoxenus. CTpyKTypHble (OpPMYJIbI OPraHHYECKUX BEHIECTB. ['oMoiiorus, u3oMepus. XvUMHYECKas CBS3b B
HOMCHKJIATypa OPTaHMYECKHX COEIMHEHHUSX: KPATHBIE CBSA3H, G- U T-CBS3H.
OpraHuveCcKuX [Ipexcrapienue o Kiaccu(PUKalME OPraHUYECKHX BelecTB. HoMeHKIaTypa OpraHuuecKMX COEAMHEHUM OK 01
BeLICCTB (cucTeMaTHyecKasi) M TPUBHAIBHBIE HA3BaHUs BKHENIINX MpeCTaBUTENIEH KIIACCOB OPraHMYECKHX BEIECTB
IMpakTHyeckue 3aHATHS

IIpakTuyeckas padora Ne9. «HomeHknaTypa opraHn4ecKux BemecTB». HoMeHkIaTypa opraHnyecKux

COETMHEHUH OTAENbHBIX KJIacCOB (HACHIIIICHHbBIE, HEHACKHIIIEHHBIE U apOMaTHYECKHE YTIEBOIOPOAbI, CIIUPTHI,

(eHOJIBI, aJIbIETU/IBI, KETOHBI, KAPOOHOBBIE KUCTOTHI U Ap.) CocTaBIeHUE TOJIHBIX U COKPAIIEHHBIX

CTPYKTYPHBIX (hOpMYJT OpraHMYECKHUX BEIIECTB OTAETbHBIX KIACCOB, HCIOb3Ys UX HAa3BaHUSA IO

CUCTEeMATHUYECKOW U TPUBHAILHON HOMEHKIIATYpe (3THIICH, alleTUIICH, MIAIEPHH, (HeHOII, (hOpMaThICTHI,

YKCyCHasl KUCIIOTa, TIUIKH). PacueTsl mpocTeiiieit ¢opMyIibl OpraHu4ecKoi MOJIEKYIIbI, UICXOIS U3

AJIEMEHTHOTO cocTana (B %)

Pa3neu 4. Yraesogopoasi

Tema 4.1. Conep:xaHue y4edOHOT0 MaTepuasa OK 01
CaoiicTBa OK 02
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OpraHUYECKUX
COCTUHEHUN

Jlexnus Ne9. [IpenenbHble yriieBOJOPOAb! (aJIKaHbl ¥ [MUKIOATKaHbl). ['opeHre MeTaHa Kak OJUH U3 OCHOBHBIX
UCTOYHUKOB TeIJla B MPOMBIINUIEHHOCTH U ObiTy. CBOMCTBa MPHUPOAHBIX YTIJIEBOJOPOAOB, HAXOXKICHUE B
MPUPOAE U IPUMEHEHHUE ATIKAHOB;

Ulexnust Nel0. HenpenenbHbIe yIiIeBOIOPOIbI (aJTKEHBI, AJIKAAUCHBI, aJIKUHBI).

/AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHNA Psil. DTHIEH M MPONMJIEH: COCTaB, CTPOCHHUE, (PU3MUECKUE U
XUMHYECKHE CBOMCTBAa (peakuMu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIApATAllMH, OKHCICHUS U
[OJIMMEPU3ALMH ) TIOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u meTwiOyTaaues-1,3, XuMHUYECKOe CTPOSHHE, CBOMCTBA (peakius MOJIMMEpU3alim),
IPUMEHEHHUE (11 CUHTE3a IPUPOAHOIO U CUHTETUYECKOTO KaydyKa U PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHMSI, TOMOJIOTMUECKUHN psijl. ALIETUIIEH: COCTaB, XUMUYECKOE CTPOCHHUE,
¢duznyecKkue 1 XMMUYECKHE CBOMCTBA (peakLuy THIpUPOBAHUS, FaIOr€HUPOBAHUSL, THIpaTallui TOPEHMS),
MOJTy4YeHue U MpuMeHeHHe (MCTOYHUK BHICOKOTEMIIEPATyPHOTO TJIaMEHU JIJIsl CBAPKHU M PE3KH METaJIIOB)
Apomarnyeckre yriaeBoaopoasl (apeHsl). beH3on u Tomyon: cocrtaB, cTpoeHHe, (PU3MUYECKHE M XUMHUYECKHUE
CBOICTBa (peakiuu TaJOTeHUPOBAHUS M HUTPOBAHMS), TMOJIyUYE€HHUE M TNPUMEHEHHE. TOKCHYHOCTh apeHOB
(BnusHME OEH30J1a HA OPraHU3M 4YesioBeka). ['eHeTnueckas CBA3b MEX]y YIVIEBOAOPOIaMH, IPUHAIIEKAILUMU K
pa3IMYHBIM KJIaccaM.

[TpupogHBIE HICTOYHUKH YTIEBOAOPOAOB. [IpupoaHblii ra3 u nomytHele HedTsHBIE ra3el. HedTh u eé
npoucxoxaenue. Croco6sl nepepaboTku HeTH: MeperoHka, KPeKUHT (TEpPMUYECKUNA, KaTaTUTUYECKH),
nupoinu3. [IponykTel mepepa®oTku He(TH, UX TPUMEHEHHE B IIPOMBIIUIEHHOCTH

U B ObITy. KaMeHHBI yroJib M IPOJYKTHI €r0 epepaboTKH

OK 04

Tema 4.2.
dusnko-
dusnko-
XHUMHYECKHE
CBOMCTBaA
YIJIEBOAOPOIOB

Conep:xxanue yueOHOro MaTepuaJa

JlabopaTopHble 3aHATHS

JlabopaTopnass pabora Ne7 «CBoiicTBa yrieBoJoponoB». TpuBHaNbHAs U MEKIyHAapOJHAas HOMEHKIATYypa,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOMYy4YeHMsI yriaeBoopoaoB. [lomydyeHune sTHiIeHa U U3YYEHHUE €ro CBOMCTB.
MogenupoBaHie MOJEKY1 M XMMHUYECKMX IIpEeBpaIlleHUIl YTriIeBOJ0poa0oB (Ha NHpHUMepe 3TaHa, 3TUIICHA,
aleTHJICHA U JIP.) U TaJIOT€HOIIPOU3BOIHBIX

OK 01
OK 07

Pa3pnea 5. Kuciiopogocoaep:kamue opranHnyecKue coeinHeHu s

Tema S.1.
Crnptsl. denon

Conep:xanue y4eGHOro MaTepuasia

Ulexknus Nell. [IpenenbHble OAHOATOMHBIE CIUPTHI (METAHOJN M 3TAHON): CTPOEHUE, PU3UUECKUE U XUMHUECKUE
CBOICTBa (peakuMH C aKTUBHBIMH MeETaJlJIaMH, TajJOreHOBOJOPOJaMH, TOpeHue), npumeHenue. Bomopoansie
CBSI3U MEXAY MOJIEKYJIAMH CIUPTOB. PU3HOIOTHYECKOE AEUCTBUE METAHOJIA U OTAHOJIA HA OPTaHU3M YEJIOBEKA.
IMHOrOaTOMHBIE CIUPTHI (ITHIICHTJIMKOIb W TJIMLEPHH): CTPOEHHE, (U3MUEeCKHe M XHMUYECKHE CBOICTBa
(B3aMMOJIEHCTBHE CO IIEJIOYHBIMU MeETajslaMH, KauyeCTBEHHAas peaklusi Ha MHOTOATOMHBIE CIHPTHI).

Du3noI0ruIecKoe )IeﬁCTBI/Ie Ha OpraHu3M 4CJIO0BCKaA. HpI/IMeHeHI/Ie TJIMICPHUHA U OSTUJICHIJIMKOJIA.

OK 01
OK 07
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Denon. CtpoeHWe MOJEKYIbl, (pU3MYecKre W XUMUYEeCKHe cBoiicTBa (eHoma. TOKCHYHOCTH (eHona, ero
(bU3M0IOTHYECKOE ACHCTBUE HAa Opranu3M uenoseka. [Ipumenenue dhenomna

Tema 5.2. Coaeprxanue yueOHOro MaTepuaJia 2
ANLOErune!. Jleknust Nel2. Anpaeruisl 1 KeToHBI ((popManbaeTul, alleTaIbICTH]I, alleTOH): CTpOeHUe, (U3NIECKUE
KapbonoBsie U XHMUYECKUE CBOMCTBA (pEaKLMU OKHCIEHUS M BOCCTAaHOBJICHUS, KaUECTBEHHBIE PEAKIMH), NOJyUYEHUE U
KHCIIOTBI. MIPUMEHEHUE. OK 01
Crnoxuble 3¢upbl OAHOOCHOBHBIE MpezeibHblE KapOOHOBBIE KHUCIIOTHI (MypaBbMHAsi M YKCYCHasi KUCJIOTBI): CTPOEHHUE, OK 02
du3nyeckue U XUMHMUYECKHE CBOWCTBa (0OLIME CBOMCTBA KHCJIOT, peakuus 3TepuUKalMM), HNOJIyYeHHE HU 2 OK 04
npuMeHenne. CTeaprHOBas M OJICMHOBAs KHUCJIOTHI KaK MPEICTABUTENM BBICHIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOLIEE JeiicTBUE.
Crnoxnble 3pUpPbI Kak MPOU3BOJHBIE KapOOHOBBIX KHCHIOT. ['mapomus cioxxHbix 3¢upoB. Xupsel. ['maponms
xupoB. [IpuMenenue xupoB. buosoruueckas pojib >KUPOB
Tema 5.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
VrneBobl Uleknmsa Nel3. VrieBoabl: cocTa, Kiaccu(UKalus yrieBoJoB (MOHO-, M- U Hojucaxapuibl). Iroko3a —
NPOCTEUIINIA MOHOCAXapUa: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, PHU3NIECKUE U XUMHYECKHE CBOMCTBA TIIFOKO3bI OK 01
(B3aumopericteue ¢ ruapokcuaoM Mmeau (II), okuciaeHme amMMuayHbIM pacTBOpoM okcuaa cepebpa (1), OK 02
BOCCTAHOBJIEHHE, OpOKEHHE [IFOKO3bI), HAX0XKJIEHUE B IIPUPO/JIE, IPUMEHEHHUE IIIF0K03bl, OMOJIOTHYecKas poJib B ) OK 04
KHU3HEIEATEIIbHOCTH opranu3ma 4yenoseka. @otocunte3. PpyKTo3a Kak H30Mep IITFOKO3BI.
Caxapo3a — npeicTaBuTeNb 1UCAXapUa0B, THIPOIU3 caXxapo3bl, HAX0XKIEHUE B IPUPOJIE U IPUMEHEHHUE.
ITonucaxapuapl: Kpaxmall U LEJUII0JI03a KaKk pUpoAHbIe noauMepbl. CTpoeHne Kpaxmasia U LeJUTF0NI03bl,
dbuznyecKkue 1 XuMUYECKHe CBOMCTBA KpaxMaia (THIpOoJIn3, KaUeCTBEHHAs PeaKkIus C HOJ0M)
Tema 5.4. Coaepxanue y4eOHOro MaTepuaJa 4
®uzuko- IIpakTHyeckne 3aHATHSA 2
XUMHUYECKHE IIpakTuyeckas padora Nel01. «HomeHnknarypa KHCIOpOA0COIEPKAIMX OPraHUUECKUX COSAMHEHUI».
CBOWCTBA TpuBnanpHas ¥ MEXIyHapoaHAs HOMEHKJIATypa, XMMUYECKHE CBOWCTBA, CIIOCOOBI MOIYYEHHUsI CIIUPTOB
KHUCJIOPOJIOCOACPK | U PeHOI0B, KapOOHOBBIX KUCIOT U 3(QHUPOB, albAETHI0B U KeTOHOB. COCTaBIE€HUE CXEM PEaKIHil (B TOM 4ucie 2
amux o MIPEAJIOKEHHBIM LEIT0YKaM IIPEBPALCHMUI), XapaKTEPU3YIOLIUX XUMUYECKUE CBOMCTBA OK 01
OpPraHU4eCKUX KHCJIOPOAOCOAEPKALINX OPTaHUYECKUX COCTMHEHUN OK 02
COEJIMHEHUI JlaGopaTopHubie 3aHATHS 4 OK 04
JlaGopaTropHas padora Ne8 «CgsoiictBa crnuptoB» IlpoBenenue, HaOmOAEHHME W  ONHCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIIUPTOB (OKHCIEHUE
sta”ojna okcuioM menu (I1)), MEHOroaToOMHBIX CIUPTOB (B3auMOeHcTBUE IHlieprHa ¢ ruapokcuaom meau (1I)), 2
aIbJeruaoB  (OKHCICHHE aMMHayHbIM pacTBopoM okcuaa cepebpa(l) wu  ruppokcugom wmeau  (ID),
B3aMMOJICHCTBHE Kpaxmalia C HOJOM)
JlabopaTopnasi pa6ora Ne9. «Xumuueckue u pu3ndeckiue cBOMCTBAa KapOOHOBBIX KUCIOTY. 2
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‘ [TpoBenenue, HaOIIOACHUE U ONIMCAHKUE ONBITOB: U3yUEHHE CBOMCTB PACTBOPA YKCYCHOM KUCIOTHI

Pa3zgen 6. A3oTcoaepxaiiue OpraHnyecKue coeTuHeHus

YCJIOBCKa

MCIUIUHBI, CO3JaHNHN HOBBIX MAaTCPUAJIOB (B 3aBUCHMMOCTH OT BHAA HpO(I)CCCHOHaHLHOfI ILCHTCJ'ILHOCTI/I), HOBBIX
HCTOYHHUKOB OHEPTHUU (aJILTepHaTI/IBHBIe HUCTOYHUKH BHepFI/II/I). Iloustue o HAayY4YHBIX MCTOAAaX I103HAHHA
BCIICCTB MW XHMHYCCKUX peaKHHﬁ. HpCI[CTaBJIeHI/ISI 00 06H_[I/IX HAayUYHbIX HNPUHOUIIAX HNPOMBIIIIICHHOT'O

NOJIyYEHHUsl BaKHEHIIMX BellecTB (Ha MprUMepax MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIIOThI, METAHOJIA).

Tema 6.1. Coaep:xanue y4eOHOro MaTepuaJia
AMUHBIL. JlabopaTopHble 3aHATUSA OK 01
AMUHOKHCIOTEL.  [laGopaTopHasi pa6ora Nel0. «CBoiicTBa a30TOCOIEPKAIIUX OPTAHUYECKUX COETHHEHHUID). OK 02
benku dusznyeckrue ¥ XMMHUYECKUE CBOMCTBA aMUHOB (PEaKIMK C KUCIOTAMH M TOPSHHS) 1 aMUHOKHUCIIOT (Ha OK 04
npuMepe rmnuHa). HalmioneHwe u omucaHue JIEMOHCTPAIMOHHBIX OIBITOB: JIeHATypalus OEIKOB IpH
HarpeBaHUU, LIBETHHIE pEeaklUU OEJIKOB
Paznen 7. BbicokOMOJIEKY/JISIPHBIE COEINHEHUS
Tema 7.1. Conep:xaHue yueOHOIro MaTepuaJia
[[macTmaccsl.
[IpakTHUYecKe 3aHATHSA
Kayuyku. Bonokna
[IpakTuyeckasi padora Nell. «Cunres, aHanmu3 U Ki1accu(pUKaKs BBICOKOMOJICKYIJISIPHBIX COCIMHEHUI
DCHOBHBIE MOHSATHS XWMHUHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMEp, IMOJMMEpP, CTPYKTYPHOE 3BEHO, OK 01
CTENEHb MOJUMEPU3ALINU, CPEHAS MOJeKysipHas Macca. OCHOBHbBIE METO/bl CHUHTE3a BBICOKOMOJIEKYJISPHBIX OK 02
COEIMHEHUH — MOJMMEPHU3aLUs U TOJIUKOHICHCALIUS. OK 04
D3HakoMieHue ¢ oOpa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB: I1JIACTMACChI
(TTONMMATUIICH, TTOJUITPOITUIICH, TOTMBUHUIXJIOPH, TIOTUCTUPOIT); HATYPAJIbHBIN U CHHTETHUECKUE KaydyKU
(OyTanueHOoBBIN, XJIOPONPEHOBBIN U U30IPEHOBBIN ); BOJIOKHA (HAaTypalbHbIE (XJIONOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (alIeTaTHOE BOJIOKHO, BUCK03a), CHHTETHUECKHE (KalpOH M JIABCaH)
KonTtpoibHasn .
pa6ora 3 IIpakTnyeckas padora Nell. CtpykTypa 1 CBONCTBA OPTraHUYECKUX BELLECTB
IIpodeccuonaIbHO OPHEHTHPOBAHHOE CO/Iep:KaHue (co/lep:KaHNe NPUKJIATHOT0 MOAYJIsI)
Pasnea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JIOBEKA
Tema 8.1. Conep:xanue yueOHOro MaTepuaa
XUMHYECKue
TEXHOIOTHH Jlexuust Nel4. IIpaBuia 5K0J0THYECKH 11e1ecO00pa3HOro NOBEACHUS B OBITY U TPYAOBOM NEATEILHOCTH
B MOBCenHeBHOl | B LEIIX COXPAHEHHs CBOETO 3[0POBbs M OKPYIKAIOLIEH TIPUPOJHON CPelibl, OIACHOCTh BO3/ECHCTBHUS HA )KHBBIE OK 01
i OpraHU3Mbl OPraHUYECKHUX BEIECTB OT/EIbHBIX KJIAcCOB (yII€BOAOPOIbI, CIUPTHI, (DEHOIIBI, XJOPOPraHMYECKUEe OK 02
HpO(I)eCCI/IOHaJIBHO NPOU3BOIHBIC, AIBACTHUABI U le.), IMOKa3aTeab NPeACIbHO )IOHYCTHMOP'I KOHIECHTPAINN U €ro MCHOJIb30BaHUE. OK 04
i JesSTeNbHOCTH Ponp xumuu B oOecrieueHUHM 3KOJOTMUYECKOW, PHEPreTHUECKOW M MUIIeBOH Oe30MacHOCTH, Pa3BUTHU OK 07
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Xumus u 3A0POBLC YCJIOBCKA: IIpaBHJIa 0€30I1aCHOTO MCIIOJIb30BaHUS JICKApPCTBCHHBIX IIPCIIapaToB,
OBITOBOM XHMMH B HOBCGﬂHeBHOﬁ KHN3HU

IIpakTnyeckue 3aHATHSA 2
IIpakTnyeckas padora Nel2. «[IpuMeHeHre XUMUYECKUX BEIIECTB M TEXHOJIOTUH C yu4eToM OyayIeit
npodeccrnoHaNbHOMN 1eATEebHOCTHY.

Pemenue keiic-3aau 1o TemMam: MUIIEBbIE IPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO NMUTAHMs, BaKHEHIINE
CTPOUTEINIbHBIE W KOHCTPYKLIMOHHBIE MAaTE€pHUalbl, CEIbCKOXO3AMCTBEHHOE IPOU3BOACTBO, KPACKH, CTEKIIO,
KepaMHKa, MaTepuaibl JUisl 3JEKTPOHUKH, HAaHOMAaTEepUabl, TEKCTHJIbHBIE BOJIOKHA, HCTOYHHKU SHEPrHH, 2
OpraHMYECKHe W MUHEPAJIbHBIE YAOOpEHHs, JEKapCTBEHHBIE U KOCMETHYECKHE IMpenaparhbl, ObITOBAsS XHUMUS,
MaTepHualbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

3ammra: [IpencraBneHune pe3yiabTaTOB pEHICHUS Keic-3a1a4 B (GopMe MUHHU-IOKIAAA (JIOIMyCKaeTcs
MCIOJIb30BaHuE rpaduuecKiX U MPE3CHTALMOHHBIX MAaTEPHUAJIOB)

JlabopaTopHble 3aHTUSA 2
JlabopaTopnass paGora Nell. «OnpeneneHue KeCTKOCTU NPUPOAHONW Bojb» CrocoObl ycTpaHEHHUS BCEX
BUJIOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIEH JKECTKOCTU. PernieHue sKCnepUMEHTaJIbHOW 3aJauyd Ha )
BBISIBJICHUE BPEMEHHOW U TOCTOSIHHOM >KECTKOCTH BOJbl. OIlEHKAa BEPOSATHOCTH YCTPAHEHHsS! BCEX BUJOB
JKECTKOCTHU B IOMAIIHUX YCIOBUIX
IIpome:xxyTouHasi aTTecTanus no gucuumnanne ( 1uddepennupoBanHblii 3a4eT)

Bcero 74
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3.1.

3. YCJIOBUSI PEAJTU3ALIUA MTPOTPAMMBI YUEBHOW
JUCHMUILIAHBI

TpeﬁoBaHml K MHUHUMAJIBHOMY MaTEePUHAIBHO-TEXHUICCKOMY

o0ecreYeHnIo

I[JISI pcaiu3anuvn NporpaMmbl TUCHUILIMHBI JOJIZKHBI OBITH npcaAyCMOTPCHLI

CICAYyOmHeC CIICHUAJIbHbIC ITIOMCIICHUA: yq€6HBIﬁ KaOMHET XUMUH

CHeHI/IaJII/ISI/IIJOBaHHaH Me0eIb U CHCTeMbI XPaHCHUSA

Cron 11abopaToOpHBIA JIEMOHCTPAIIMOHHBIA (C 3allUTHBIM, XUMOCTOMKHM U
TEPMOCTOMKUM TMOKPBITUEM, PAaKOBHUHOM, IMOJBOAKON W OTBEJECHUEM BOJIbI,
CAaHTEXHHMKOM, DJIGKTPUUYECKUMHU  PO3ETKaMH, aBTOMAaTaMd  aBapUMHOIO
OTKJIIFOYEHUS TOKA)

Cron ydyeHH4ecKuil J1abopaTOPHBIN, PETYJIUPYEMBIH 110 BBICOTE (C 3aLIUTHBIM,
XUMOCTOMKMM W TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOW, OOPTHKOM IO
HapYy’>KHOMY Kparo, NOJIBOAKON M OTBEJICHUEM BO/JIbl, U CAHTEXHUKOM )/

Cryn y4eHU4EeCKUM (no xoauvecmay o6y4anoumuxcs)

Oruerymmrenb

Croxn ¢ gimuKkamMu i XpaHeHusl (pabouee mecmo npenooasameis,)

Kpecino obucnoe (pabouee mecmo npenooasamersi)

JIoCcka MarHUTHO-MapKepHas

Cucrema (yCTpOUCTBO) JIJIsl 3aTEMHEHUS] OKOH

A IR e A N e

[IIkad BBITSAKHOU MaHOPaAMHBIH

10.

[kad g xpaHeHUs: y4eOHbIX TOCOOU I

11.

ArnTedka yHUBEpCaJIbHAS 1JI1 OKa3aHUs IEPBOM MEIULIMHCKON TOMOIIN

TexHUUYECKHE CPEACTBA

WNHTepakTUBHBINA MPOrpaMMHO-ANMAPATHBIA KOMIUIEKC MOOWJIBHBIN HIIN
CTaIlMOHAPHBIN  (TIporpaMMHOE oOOecredeHue, MPOEKTOp, KperjieHue B
KOMIIJIEKTE)

JJIeKTPOHHBIE CPeICTBA 00YUeHMSsI

DNeKTPOHHBIE CPEACTBA OOYUEHUS (CINYK)

JleMOHCTpalIMOHHBIE YYeOHO-HATJISIHbIE TOCO0MSI

Kommiekt MMOPTPETOB BCIIMKNX XMMHUKOB

[TocoOust HArISITHON DKCHO3ULIAN

[Tepnoanueckas cucreMa XuMu4ecKkux diiemeHToB [[.1. Menneneesa

CHelII/IaJIH3I/Ip0BaHHaﬂ Me0eIb U CHCTEMbI XpaHCHUSA NJd XMMHUYECKOM
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JabopaTropum

Cron naGopaTopHBI AEMOHCTPALIMOHHBIN (C 3aIUTHBIM, XUMOCTOUKUM
U TEPMOCTOMKUM IOKPHITUEM, PAKOBUHOM, MOABOJKOW M OTBEJECHUEM BO/IbI,
CAaHTEXHHMKOM, DJICKTPUUYECKUMHU  PO3ETKaMH, aBTOMaTaMu  aBapUMHOIO
OTKJIIOYEHUS TOKA)

Kpecno oducnoe

OruetymuTesnb

MOHCTPAIIMOHHOC 060pyz10BaHHe u HpI/IGOpr JJISA Ka0uHeTa u naﬁopaToplm

Bechl QJICKTPOHHLBIC

CTOJIMK IO IBEMHBIN

[IITaTuB NEMOHCTPAIMOHHBIN

AnnapaT IJIA IIPOBCACHUSA XUMHUYCCKUX peaKuHﬁ

Anmnapar Kurnma

SN I ol I o

[Ipubop mJie WIUIIOCTpAMM  3aBUCHUMOCTH CKOPOCTH XMMHUYECKHX
PEaKIUM OT YCIOBHUM OKPYKAIOIIEHW CPEIbl

=

HabGop s snexktponnsa 1eMOHCTPaMOHHbBIN

[IpuGop AJIs ONBITOB 1O XHUMHH C  OJCKTPUYECKUM  TOKOM
(JtabopaTopHBIi)

[TpuOop 11 NLTIOCTpaK 3aKOHA COXPAHEHMSI MACChI BEILIECTB

10.

VYcraHoBka AJI1 ICPCTOHKU BCUICCTB

11.

pH-meTp

JI

]

00pPaTOPHO-TEXHOJIOTHYeCKOe 000PYI0BaHNE /Il KA0OMHETa U J1a00paTopuu

KonGonarpesatenb

DJIEKTPOILINTKA

banst komOuHUpOBaHHas labopaTopHast

Bechl 115 chlllyunx MaTepuagoB

[Tpubop A noyyeHus razoB

CnuproBka abopaTopHas

MarauTtHas Merajika

HaGop mocy bl 171st peakTHBOB

Al I e A Al Bl Bl B

HabGop mocynbl u mpuHAUISKHOCTEH it  pabOThl €  MaJIbIMU

KOJIMYCCTBAMH BCUICCTB

JlaGopaTopHasi xXuMH4ecKasi MOCy/1a IJisi Ka0uMHeTa U J1abopaTopun
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[S—
.

KommnekT ko110 ACMOHCTpPAIIMOHHBIX

2. Hab6op npoGok pe3snHOBBIX

3. [IInaHr CUITMKOHOBBIN

4. KommuiekT cTekassHHON 1ocy bl Ha Nutudax JeMOHCTPAIMOHHBIN

5. Jlo3upyroliiee yCTpOMCTBO (MEXaHUYECKOE)

6. KommiexT uznenuit u3 kepamuku, Gapdopa u dasHca

7. KommiekT MepHBIX K010 Majioro oobemMa

8. KoMIuiekT MepHBIX KOJI0

9. KomrmiekT MepHBIX UIMHAPOB CTEKIISTHHBIX

10. KommiekT BOpOHOK CTEKISTHHBIX

11. KomruiekT nuneTok

12. KoMmiekT ctakaHOB CTEKJISTHHBIX

13. KoMIIIeKT cTakaHOB XMMHUYECKUX MEPHBIX

14. KoMIIIeKT cTakaHYMKOB /1J1s1 B3BEIIMBAHUS

15. KommuiekT cTymnok ¢ necTukamu

16. Habop mmareneit

17. Ha6op nmunieron

18. Hab6op uamex Iletpu

19. TpyOka cTekJistHHas

20. DKCUKATOp

21. Yarmra kpucTayin3anoHHas

22. [I{umie! TUrenbHbIE

23. bropetka

24. [TpoOupxka

25. baHka o peakTUBBI MTOJIUITUIICHOBAS

26. banka mojx peakTuBBI CTEKJISIHHAsE W3 TEMHOIO CTEKJIa C IPUTEPTOM
poOKoM

27. HaGop ckIIIHOK [171s1 pacTBOPOB PEAKTUBOB

28. [Tanoyka cTekassHHAS
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29. [IraTuB 1151 TPOOUPOK

30. Kommuiext cpeacTs s MHANBUAY AIBHOW 3aI{UTHI
31. Komruiekt TepmMomMeTpoB

32. CymmibHas maHesb 71 MOCY bl

33. @unbTpoBanbHasA Oymara u (PUIbTPbI

Moaean (00beMHBIE B IIJIOCKHE), HATYPAJbHbIE 00bEeKThI (KOJJIEKIIUH,
XMMHYECKHE PeaKTHBBI) VI Ka0uHeTa M J1adopaTopuu

1 Kommuiexkt Moaenen KpuCTAIIIMYECKUX PEIETOK

2 Habop nns moaenupoBaHusi CTPOCHUSI HEOPTAaHUUYECKUX BEIIECTB
3 Habop nns MmoaenupoBaHusi CTPOEHUSI OPraHUUYECKUX BEIIECTB

4 Habop ass MmonenupoBaHus CTPOSHUSI aTOMOB M MOJIEKYJT

5 Kommuiext kosnexkuui

6 KOMIIIEKT XUMUYECKUX PEAKTUBOB

O0opyroBaHue JJA0OPAHTCKOM KAOMHETA XMMHUH

[—

Cron ¢ Tymboii

Cron nabopaTopHbI MOECUHBIN

CYHH/IJ'IBHaH IMaHCJIb OJIA ITOCY bl

Mxad s xpaHeHUs: yueOHBIX TOCOOUH

kad a1 xpaHEeHUS] XUMHUYECKUX PEAKTHBOB

[xad nms xpaHeHus 1a00paTOpHOM OCY B/ TIPUOOPOB

[kad BHITSHKHON

JlabopaHTCKuUii CTOJ

O 0| | O | B~ W DN

Cryn

p—
S

[Mxad cymmabHbINT

[—
[—

Pe3nnoBBIE IEpUaTKu

p—
[\

Komruiekt epiieit i1t MbIThs 1a0OpATOPHOM MOCY 1B

3.2. HNudopmannoHHoe o0ecnevyeHHe peaan3alum NPorpaMmmbl

OCHOBHBIC HCTOYHUKH:

1. Ta6puensn O.C. Xumus. 10 knacc. YrnyOaenHbiii ypoeHs: yueonuk / O. C.
["abpuensn, . I'. Octpoymos, C. A. Crnankos. — M: IIpocsemenune, 2026. — 400 c.
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2. Xwumus. 11 kinacc. YrnyOnennbiit ypoBeHb: yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. Cinankos, A. H. JIEBkun. — M: IIpocsemenue, 2026. — 432 c.
3.

l[Ol'IOJIHI/ITe.HI)HbIe HCTOYHHUKMH:

http://lib.bsaa.edu.ru — b Bbearopoackoro I'AY

http://znanium.com — IBC «3HaHmy™M»

http://e.lanbook.com — DBC «JIanb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JTUCHUATIIMHBI
KOHTpOJIL 51 OILICHKAa PE3YIILTATOB O6Y‘I€HHH OCYHICCTBIIACTCA
MMpCroaaBaTCiIcM B Imponccce IIPOBCACHUA IMPAaKTHYCCKUX 3aHITUU u

7a00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIIOJHEHUS OOYyYarOIIMMUCS
WHUBUYAIbHBIX 3a/IaHHUM, IMPOEKTOB, HCCIeNoBaHUN. Pesynbrarel 0O0ydeHUs
ONPEEINSIOT, YTO O0ydarolmuecs JOJKHBI 3HaTh, IOHUMATh U JI€MOHCTPUPOBATH
10 3aBEPLICHUH U3yYEHHUSI TUCLUATIIINHBI.

Jnst hopmupoBaHMsi, KOHTPOJS U OLIEHKU PE3yJIbTAaTOB OCBOEHHS y4eOHOMH
JUCUUIUIMHBI UCTIOIB3YETCSl CUCTEMA OLIEHOUHBIX MEPONPUSIITHI, MPEACTaBIAIOIIAs
co00i KOMIUJIEKC Y4YEOHBIX MEPOIPUSATHI, COIJIACOBAaHHBIX C pE3yJbTaTaMU
oOyuenus u copmynupoBaHHbix ¢ yuerom @I'OC CO0 (npenMeTHbIE Pe3yabTaThI
no nucuurinae) u GI'OCCIIO.

OK/ Moayas/Pa3ne .
N Pe3yabTaT 00y4eHus Tunbl oleHOYHBIX MepPONPUATHIA
I | OcHoBHOe conep:kanue
Pasnea 1. KonTposbnass  padora
®opmyaupoBaTh 6a30BbIE
Teoperuueckne BelllecTBA U XUMHYECKHeE PeaKInny

NOHATHHA H 3AKOHbI XUMHHU
OCHOBBI XMMHH

«Ctpoenue

3.3amaHus Ha UCIOJIB30BaHUE XUMHUYECKOHU

1.1] OK |OcHOBHEIE CoOCTaBIIThL XUMHYECKHE o .
N CHUMBOJIMKH U Ha3BaHU COSTUHEHUH I10
01 [xumuueckue (hopMyIIBI COSMHEHHI B A
HOMEHKJIAType MEXKIYHAPOIHOTO COI03a
TTOHSITUS ¥ COOTBETCTBUM CO CTEIIEHELIO M g AyHApOd N
TEOPETUUYECKON U MPUKIIATHON XUMUH U
BAKOHEI, OKHCJIEHUS XUMHUUECKUX p p s A
TPUBHUAIBHBIX HA3BAHUM JIJI1 COCTABJICHUS
CTpOEHUE DJIEMEHTOB, UCXOJIST U3
XUMHYECKUX (GOPMYIT ABYXATOMHBIX
ATOMOB BaJIEHTHOCTHU U N
coemHeHuH (OKCUIOB, CYIb(UIOB,
XUMHYECKAX 3JIEKTPOOTPULIATETIEHOCTH )
TUAPUOOB U T.II.) U TUX
DIIEMEHTOB Apun ApY

HCOPTaHUYCCKUX COG)II/IHGHI/II\/'I OTACJIBbHBIX
KJIaCCOB
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http://znanium.com/
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http://ebs.rgazu.ru/

JlaGoparopHas paboTa

1. Tect «Mertamnmnyeckue /

1.2| OK [[lepuoanyecku -
o HEMETAJIINYECKHUE CBOICTB
01 [izakoH u CCKHE CBOHCTRA,
NIEKTPOOTPHULIATEILHOCTD U CPOACTBO K
OK [rabmuua 1. poOTpHIL poA
AJIEKTPOHY XMMHUUYECKUX JIEMEHTOB B
02 Menneneesa POty
COOTBETCTBUE C UX JIEKTPOHHBIM
XapakTepu3oBaTh
CTPOEHHUEM U I0JIO)KEHUEM B
XMMHYECKHE HIEMEHTHI B .
NEPUOANYECKON CUCTEME XUMHUYECKUX
COOTBETCTBHUH C UX
anemenToB .M. Menaeneepa.
IIOJIO)KECHUEM B
. 2. IlpakTnyeckue 3agaHus Ha
MIEPUOJUYECKON CUCTEME
YCTAHOBJICHHUE CBSI3U MEX]ly CTPOCHUEM
XUMHUYECKHX djieMeHToB [[. 1.
aTOMOB XHUMUYECKUX JIEMEHTOB U
Meneneena .
NEPUOANYECKUM NU3MEHEHNEM CBOMCTB
XMMHYECKHX JIEMEHTOB U UX COCINHEHUN
B COOTBETCTBUHU C I10JIOKEHUEM
Ilepuoanueckoit cucreMe.
[IpakTHKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE 3a/laHNs Ha
XapaKTepU3alUI0 XMMUYECKUX 3JIEMEHTOB:
«Metamnyeckue / HeMETalJIMUeCcKue
CBOMCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOZCTBO K 3JIEKTPOHY XMMHYECKHX
AJIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U NOJIOKEHUEM
B [IEPUONYECKON CHCTEME XUMUUYECKUX
anemenToB .M. MenneneeBa»
13| OK Crpoenue XapakTepru30BaTh BUJIbI 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX
' 0] |BemecTsa XMMHYECKOH CBSI3U AJIEMEHTOB U NIPUPOJA XUMUYECKON
U Ipupojia (KOoBaJIGHTHAs! HEMOJSIPHAA U | CBSI3U.
OK' | xumuueckoii | monspHas, MOHHas, 2. 3azauu Ha COCTABIIEHNE XUMHUUYECKUX
02 | casm. MeTaJJIn4yecKasi). (dbopMyJ1 IBYXaTOMHBIX COEIMHEHUN
Msoroo0pa3 | MexaHu3Mbl 00pa30BaHUs (oxcuaoB, cynb(UI0B, TUAPUAOB U T.I1.).
H€ BEIIECTB KOBAJICHTHON XUMUYECKON 3. Penienue npakTUYeCKUX 3aJaHUN Ha
CBs13U (OOMEHHBIHN U COCTaBJIEHUE 3JIEKTPOHHO-TPAaPUIECKUX
JTOHOPHO-AKIETITOPHBIN ). dbopmyn arieMeHTOoB 1—4 TIeproioB
BonopoaHas cBs3b.
Kiraccnduka 1. Tect «HomeHknatypa u Ha3BaHUE
1.4 OK ¢ Knaccugpunuposars MY
1y, HEOPraHUYECKUX BEIIECTB UCXOMI U3 UX
01 HEOpPraHWYECKUE BEILECTBA B .
" XUMHUYECKON (hOPMYJIbI MIIN COCTABIICHHE
COOTBETCTBHUH C UX .
HOMEHKJIATYP XUMHUYECKOH (GOPMYIIBI UCXOS U3
CTPOEHUEM .
a Ha3BaHMsI BEILLIECTBA 110 MEXyHapOIHON
HEOpraHu4ec WIM TPUBUAIBHON HOMEHKIIATYPE».

KHX BEILIECTB

2. 3a/1a4u Ha pacyeT MacCOBOM JOJIN
(Macchl) XUMHUYECKOTO HJIEMEHTA
(coennHEHUs) B MOJIEKyJIe (CMECH).

3. IIpakTuyeckue 3aganus Mo
KJIacCU(UKALMU, HOMEHKJIAType U
XUMHUYECKUM (hOpMyJIaM HEOPTaHUYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB.

4, [IpakTHyeckue 3ajaHus Ha
OIMpCACIICHUC XUMHYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH BUIa XMMUYECKOMH
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CBSI3M U TUIIA KPUCTAJUINYECKOU PEIIETKH

Tunet 1. 3agaum Ha COCTaBJIEHUE YPAaBHEHUI
1.5] OK CocTaBisiTh peakiuu A s yp
XUMHYECKHX peakiuii:
01 > COCIMHEHHS, PA3JIOKEHUS,
peaxkuui 6 - COCIMHEHMs, 3aMEeILEHUS, Pa3I0KEHUS,
OK oOMeHa, 3aMeIlIeHus,
o0MeHa;
04 OKHCITUTEIBHO-
- OKHCIUTEJIbHO-BOCCTAHOBUTEIBHBIX
BOCCTaHOBUTEJIbHBIC PEAKIINH .
peakIMil C UCTIOIb30BAHUEM METO/IA
AIIEKTPOHHOIO OanaHca.
2. 3a1auu Ha pacyeT MacChl BEIIECTBA WU
00BEMa razoB MO U3BECTHOMY KOJIUYECTBY
BEIIeCTBa, Macce Wi 00bEMY OJTHOTO U3
Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB;
pacu€Tbl Macchl (00bEMaA, KOJIMUECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CTIU OHO
13 BEIIECTB UMEET
1.6 | OK (Ckopoctb XapakTepu3oBaTh BIUSHUEC
01 [XuMHUECKMX | KOHIICHTpPAIUU Jlaboparopuas pabota «CkopocTh
OK peakiuii. pearupymoIrx BemecTB u XUMHUYECKUX peakuuid. CMenieHue
02 [Xumudeckoe | TeMIiepaTypbl Ha CKOPOCTh XUMHUYECKOTO PAaBHOBECH S
paBHOBecHe XUMHYECKHUX PEaKIIHii
XapakTepru30BaTh BIUSHUAEC
W3MEHEHUS KOHIEHTpAluu
BEILIECTB, PEAKIIH CPEJIbI U
TEMIEpaTypbl HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHUS
1.7 OK 0]PactBopsI, Pasnuuare nctuHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE PACTBOPOB.
" | OK reopus PacTBOPHI 2. [IpakTUKO-OpHEHTUPOBAHHbBIE
02 pnexrponutuue( Uccnenoats Ghus3nKo- pacyeTHbBIC 3a/IaHUsI Ha IUCTIEPCHBIE
KOU XUMUYECKHE CBOMCTBA CUCTEMBI, HCIIOIb3yeMbI€ B OBITOBON U
ITUCCOIIMAITUY M| UCTUHHBIX PACTBOPOB MIPOU3BOJICTBEHHON JESITEIILHOCTH
MOHHBII OOMEH YeJloBeKa
3. Jlabopatophas pabota "[IpuroroBnenue
pacTBOPOB
KonTtponbHas CtpoeHue BelecTBa U XUMHYECKHE
abota peakuuun
Paznea 2. o
2 CocTaBjsATh ypaBHEHUsI Kountpoabsnas padora «CBoiicTBa
Heopranuyeck N
XUMHYECKHX peaKIuii HEOPraHMYECKUX BEIIECTB)»
asi XuMusl
71 OK YcranaBnuBathb 3aBUCUMOCTE | 1. TecT «OCcOOEHHOCTH XUMUYECKIX
101 (hbU3UKO-XUMHUYIECKUX CBOMCTB OKCHJIOB, KHCJIOT, OCHOBAHHIA,
OK CBOMCTB HEOPTraHUYECKHUX aM(pOTEPHBIX TUPOKCUIIOB U COJICI.
02 DrsiKo BEILIECTB OT CTPOEHHUS aTOMOB | 3aJaHUs HA COCTABIICHUE YPaBHEHUN
Y MOJIEKYJI, a TAK)Ke TUTIA XUMUYECKUX PEAKIUHN C yUaCTHEM
XUMUYECKUE .
cBOMCTBA KPUCTAJTUIIECKON PElIeTKH MIPOCTHIX M CIIOKHBIX HEOPTAHUIECKUX
BEILECTB: OKCHJIOB METAJIJIOB, HEMETAJIJIOB
HEOpraHU4ecK

HUX BCIIIECTB

1 aM(OTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN U
aM(OTEPHBIX THAPOKCHIIOB,
HEOPraHMYECKUX COJIeH,
XapaKTepU3YIOMIUX UX CBOICTBA U
CHocoObI MOJTYYEHHUS.
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2. 3. IIpakTHUKO-OpUEHTUPOBAaHHBIE
TEOpETUYECKHE 3a/1aHUs HA CBOMCTBA U
MOJIyYeHHE HEOPraHMYECKUX BEIECTB
3. JIaboparopnas pabora «CBolicTBa
METAJLIOBY.

29 OK Hnentudukan | CocTaBisTh ypaBHEHUS 1. JlaGopatopHas paGota
01 | ms XUMUYECKUX PEAKLIUU
«UIeHTU(UKALUS HEOPIaHUYECKUX
HEOpPraHu4ec | MOHHOTO OOMeHa ¢ yyacTueM BEIIECTEY.
KHX BEIIECTB | HEOPraHMYECKHUX BEIIECTB
3 Pa3nea 3.
Teopernueck | UcciaenoBaTrb HCTHHHBIE
He OCHOBBI PaCTBOPHI C 3aJaHHBIMH
OPraHN4ecKo | XapaKTepHCTHKaAMU
i XUMMH
31 OK Knaccuduxaru| Kiaceubuipposars 1. 3amanug Ha COCTaBneHI/IE: Ha3BaHUU
01 la, crpoenne u | opraHuyeckue BelecTBa B OPTAHHACCIIX COCIMHCHIHI 1O
HOMEHKJIaTypa | COOTBETCTBUU C UX TPHBHATIBHOM HII MEAULYHAPOAHOU
opraHEuecKHX | CTpoCHHEM CUCTEMATUYECKON HOMEHKJIIATYpE.
BeIeCTB 2. 3ajjaHus HA COCTABJICHUE MOJHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOpMyJT
OpPraHUYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB.
4 Pasen 4. HccaenoBarb
YrieBogopoan) YIJI€BOOPOABL.
41 OK | CgoiicTBa XapakTepu3oBaTh CBOMCTBA
01 | opraHnyecku | yriaeBoaoOpoOIOB
OK |x
02 | coenuHeHnH
47 OK | ®usuxo- Ha3zpiBaTh yrieBogoposl o
01 | ®usuko- TPUBHAIBHON U
OK | xumu4eckue | MEXIyHApOIHON JlaGopatopHnas pabora Ne7 «CBoiicTBa
07 | cBoiicTBa HOMEHKJIAType, YIJIEBOJOPOAOBY.
YTJIEBOIOPOA | XapaKTEpU30BaTh
OB XUMHUYECKHE CBOMCTBA
5 Pazpgea 5.
Kucaopoaoc
oJepIKaIue
OpraHnyeck
ne
coeMHEeHHUsl
51 OK | Couprsl. XapakTepru3oBaTh CBOMCTBA
01 | ®enon CIIUPTOB
OK
07
59 OK | Anpaeruapl. | XapakTepu3oBaTb CBOMCTBA
01 | KapGoHoBble | anmpaeruaos, KapOOHOBBIX
OK | KHCIIOTBI. KHCJIOT., COXKHBIX 3(UPOB
02 | CnoxHble
OK | a¢upsl
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04
53 OK | YrneBoabl XapakTepu3oBaTh  CBOMCTBA
101 yIJICBOIOB
OK
02
OK
04
54 OK | ®usuko- VYcranaBnuBaTh 3aBUCUMOCTD | Tect: «HomeHknaTypa
| 01 gummyeckue (UBUKO-XUMHYECKHIX KHCJIOPOJIOCOIEPKAIUX OPraHUYECKUX
OK ¢BolicTBa CBOICTB OPraHUYeCKUX | COCAMHEHUI».
02 kucnopomocon | BEmIECTB OT CTpoeHust atoMoB | Jlabopatopuas pabora «CBoiicTBa
OK gpxanux Y MOJIEKYJI CIIUPTOBY
04 ppraHnyeckux JlaGopatopHasi paboTa . «XUMHUYECKHE U
coeMHeHu N buznueckue CBOiicTBa  KapOOHOBBIX
KHCIJIOTY.
6 Paznen 6. | Xapakrepu3zoBathb
A3oTcoaep:xka | pudnyecKHe M XMMHYECKHe
Iue CBOMCTBA AMHHOB "
DPraHMYeCKH | AMHHOKHCJIOT
e coeJIMHEeHHUsI
6.1 OK | AmuHBI. XapakTepu3oBaTh (PU3NIECKHUE
| 01 | AMHHOKHMCIIO | M XMMHYECKHE  CBOWCTBA .
UlaGopaTopHast  pabota «CBoricTBa
OK | Tb1..Benku aMWHOB ¥ aMUHOKHUCIIOT
00 a30TOCOIEPIKALUX OpraHUYECKUX
COEIMHEHUI.
OK A
04
” Paspen 7. | ®opmupoBarhb OCHOBHbIE
) Bbicokomon | moHATHS XUMUH
eKYJSIpHbIE | BBICOKOMOJIEKYJIAPHBIX
COCIMHEHUsl | COeAMHEHUI
71 OK [Inactmaccel. | @opmupoBaTh OCHOBHBIE
"~ | 01 | Kayuykn. TIOHATHUS XUMUY
O3HakoMJIeHHE ¢ 00pa3liaMu MPUPOAHBIX U
OK | BosnokHa BBICOKOMOJIEKYJIIPHBIX
. HUCKYCCTBEHHBIX  BOJIOKOH,  IIaCTMAcC,
02 COCTMHCHUN
Kay4yKOB: IJIaCTMacChl
OK
04
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue MPUKJIATHOTO MOTYJIs1)
OueHuBaTh MOCJIEACTBUS . .
8 Pa3znean 8. p I oBOil A 3amura Keiica (c yueTom Oyayuuei
BITOBOW H N
XuMus B ObITY H . npodeccuoHaILHOM eI TeJIbHOCTH)
NMPOU3BOACTBEHHOI
MPOU3BOCTBEHH
” eATeJIbHOCTH YeJI0BeKa
oii gesiteabHOCTH| .
¢ MO3U LM
ueioBeKa .
IKOJIOTHYECKOI
0e30MacCHOCTH
OK 1. JIaboparopnast pabota Onpenenenue
R.1 Xumus B 0bITy 1 | O1IEeHUBATh MOCIIECTBUS paTop p pea
01 N JKECTKOCTH BOJIBI.
MPOU3BOJICTBEHHO | OBITOBOM 1 - .
OK | . Keiic (c yuerom Oyaymieit
M JeSTEeNbHOCTH | MPOU3BOJICTBEHHON .
02 npodeccuoHaNbHOM e TEIILHOCTH)
"geroBeKa JeSITEIbHOCTH YeJIOBEKa C .
OK o o Bo3MOXHBIE TEMBI KEHCOB:
MO3ULIMIA SKOJIOTUYECKON
04 2. HoBele MaTtepuransl s JIEKTPOHUKH.
Oe3onacHoCTH -
OK 3. Moromue cpecTBa Ha HaTypaJlbHOU
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OCHOBE.
4, CpenctBa OBITOBOM XUMUHU

5. Xumust B Moeit Oyaymieit mpodeccun.
6. [Tosp3a u Bpea repOUIKIOB.

7. BnusiHME CTUMYJISITOPOB POCTA HA
Ka4yeCTBO pPeaan3yemMoit
CEeJIbCKOXO035MCTBEHHON ITPOYKIIMH

8. JIekapcTBa HA OCHOBE PACTUTEIIbHBIX
Mpenaparos.

9. OnpeneneHune )KeCTKOCTH BOJIBI.

10. OnpenienieHne KauecTBa BOJIBI.

11. ABTOMOOWJIM Ha BOJIOPOTHOM
TOILIUBE.

12. HccnenoBaHue cocTaBa MUHEpaIbHOM
BOJIbl U PEKOMEH/IAIIMH T10 €€
HCITOJIb30BaHUIO.

13. HccnemoBaHue KadecTBa MUTHEBOM
BOJIBL.

14. Hccnenoanue npod
BOJIOTIPOBOJAHOM BOJIbI HA MPEAMET
YCTPAHEHUS )KECTKOCTH.

YcTrpaHneHue KeCTKOCTH BOJIbI B
CENBCKOXO03IHCTBEHHOM AeITEIbHOCTH.
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