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Pabouast nporpaMmma y4e0HO# JMCOMIJIMHBI pa3padoTaHa Ha OCHOBeE:

OenepanbHblii 3ak0H OT 29 nexabpst 2012 1. Ne273-03 «0O6 obpazoBanuu B Poccuiickoit
denepanuny;

[Tpuka3z Munnpocsemenuss Poccun ot 14 urons 2022 r. Ne 444 «O06 yTBepxkaeHHH (GeaepaabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEbHOTO CTaHJapTa CPeiHEro npodeccuoHalIbHOro 00pa30BaHUs IO
cnenuanbHocTH 15.02.16 TexHoI0rU MallIMHOCTPOEHUS Y,

[Tpuxa3z MunucrepctBa npocseuienust Poccuiickoit ®denepannn ot 24 asrycra 2022 roga N 762 (c
u3MeHeHusAMH Ha 20 nexabps 2022 rona) OO yrBepxaenun [lopsiika opraHu3ay 1 OCyIECTBICHHS
00pa30BaTeNbHOM 1eATEeIbHOCTH IO 00pa30BaTEIbHBIM IPOrpaMMaM CpeIHEro MpodheccuoHaIbHOTO
oOpa3oBaHus";

[Tpukaza MunoOpHayku Poccum ot 17.05.2012 Ne413 "OOG yrBepkineHuu QeneparibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPeIHEro 001ero oopazoBanus';

[Tpukaza MunuctepctBa npocsenieHust Poccuiickoit @enepamuu ot 12 aBrycra 2022 r Ne 732 "O
BHECEHUU M3MEHEHHWH B (pelepanbHblii TOCYAapCTBEHHBIH 00pa3oBaTEIbHBIN CTaHIAPT CPEIHETO
obmrero oOpa3oBaHus, YTBEPXKACHHBIM TpHKa3oM MUHUCTEpPCTBA 00pa3oBaHus Hayku Poccuiickoi
®enepannu ot 17 masg 2012 r Ne413";

[Tpuka3a MunuctepctBa npocsenieHus Poccuiickoit @enepanuu ot 18 mas 2023 r Ne371 "O6
yTBEpXKACHUH (eaepaibHON 00pa30BaTeIbHON MPOrpaMMBbl CpeaHEro oliero oopasopaHus',;

[Ipukaza MunucrepcTBa npocsemenus Poccuiickoit @eneparuu ot 22 mapra 2021 r Ne 115 "O6
yrBepkaeHnn llopsinka opraHm3anmyy W OCYHIECTBICHHS OOpPa30BaTENbHOW JEATENLHOCTH 10
OCHOBHBIM 0011€00pa30BaTeIbHbIM MpOrpaMMaM - OOpa30BaTENbHBIM MpOrpaMMaM HadyalbHOTO
0011ero, OCHOBHOI'O OOLIETO U CPEAHErO 001IEro 00pa3oBaHus;

[Ipuka3z MunucrepctBa npocBemenuss PO or 21 cenrsops 2022 r.Ne 858 «OO6 yTBepxkacHUE
(benepanbHOrO mepeyHsl yueOHUKOB, JOIMYIICHHBIX K HWCHOJIB30BAHUIO MPH PEATH3alMUA MMEIOLINX
rOCy/IapCTBEHHYIO aKKpeIUTalUi0 00pa3oBaTeNbHBIX MPOTrpaMM HaudajgbHOrO OOIIEro, OCHOBHOIO
o01iero, cpenHero oomero oopa3oBaHusl OpraHU3aMAMHU, OCYLIECTBISIOMIMMU 00pa30BaTEIbHYIO
JESITeIbHOCTh U YCTAHOBJICHUS MPEAETBLHOTO CPOKA UCIOIB30BAHUS UCKIIIOUEHHBIX Y4EeOHUKOBY ( C
n3MeHeHusIMU U fgonoiaHeHussMu Ne 347 ot 21 mas 2024 1.)

ITucemo MunuctepcTBo nipocBerienust Poccuiickoit dhenepamuu ot 14 nrons 2024 r. Ne05 — 1971

« O HampaBiieHUM peKOMeHAau» ( BMecTe ¢ « PexoMeHaausamMu 1o peann3aiiy CpeHero 0o1ero
o0Opa3oBaHMs B Mpejesiax OCBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro MpodecCHOHATBLHOIO
o0Opa3oBaHwUs )

YcraBa I'AIIOY CO «llonunpodunbublii texaukyM uMm. O.B.Tepémxuna» Ne 788-I1IT 09.11.2016r;
[Tonoxxenus 06 ounom otaeneHuu IAIIOY CO «IIT um. O.B.Tepéuikunay;

[Tonoxenus o camocrosarenbHoi padore TAIIOY CO «IIT um. O.B.Tepémxunaay;

[TonoxkeHus 1O MIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEACHUIO J1a0OPATOPHBIX, MPAKTUYECKUX padboT
I'ATIOY CO «IT nm. O.B.Tepémxkuna»;

ITono>xeHus 0 TEKyLIEM KOHTPOJIE U TpoMeXyTouHoH arrectanuu ctyaeHToB ['AIIOY CO «IT nm.
O.B.Tepémkunay;

[Tonoxenus 00 opranm3anuu mposeneHuss [MA cryaeHTOB B T'AIIOY CO dIT wnm.
O.B.Tepéukunay;

[Tonoxxenus o popmupoBanuu KYMO OIIOII TATIOY CO «IIT um. O. B. Tepémkunay.

Pazpabotunk:
['ATIOY CO «Ilonunpodunbsheriii Texuukym um. O.B. Tepémkunay
[Ipenonasarens Beicier kareropuu Tokanosa H.B.
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1. O0mas xapakTepucTHKa padoueil nporpaMMsbl 0011e00pa30BaTEJIbHOM TUCHUTIINHBI
«XuMHUD»

1.1. MecTo IMCHUIUVIMHBI B CTPYKTYP€E OCHOBHOM NPO(hecCHOHATIBLHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl

Pabouas mporpamMma y4eOHON NUCHUIUIMHBI «XUMUS» SIBISETCS 0053aTENbHON YacThIO
00111e00pa30BaTEIBHOTO IIUKIA 00pa3oBaTeIbHOM MporpaMmbl B cooTBeTcTBUU ¢ PI'OC 5 CITO
o ykpynHenHo# rpynme 15.00.00 Mammnoctpoenue no OIIOII CITO IICC3 no cneunanbHOCTH
15.02.16 TexHoyiOruss MalIMHOCTPOEHHUSI, YTBEPKJICHHOTO MpHKa3oM MuHmpocsemenus: Poccun
oT 14.06.2022 Ne 444 «O6 yTtBepxaeHuH (heaepanbHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHOIO
crangapra CIIO nmo  cneumanbHOcTH  15.02.16  TexHonorus  MamIMHOCTPOCHHS
(3aperucrpuposano B Muntocre Poccun 01.07.2022 Ne69122).

1.2. MecTo TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI npodeccnoHaIbHOIi 00pa3oBaTeIbHOM
NpOrpamMMbl: JUCIHILIMHA BXOAUT B 00111€00pa30BaTeNbHbIN HUKIL.

[Iporpamma peanuzyercs Bo 1 cemectpe 1 Kypca.

1.3. Heau 1 niianHupyemMblie pe3yabTAThl 0CBOCHUS IHCIUAIIINHbBI
1.3.1. Heau u 3agaun AUCHUILIHHBI

®opMHUpPOBAHKE y CTYJEHTOB XMMHUYECKOI COCTABIIAIOIICH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa KaK OCHOBBI MPHUHATHS PELICHUH B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX CHUTYalLMSX,
OTBETCTBEHHOI'O MIOBEJCHHUSI B IIPUPOJIHON Cpeie.

3agaum QIMCUMILIUHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB U
ABJICHUM B OKpPYXarolled cpeae, LEJOCTHOW Hay4dyHOM KapTHHBI MHpa, B3aMMOCBS3H H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS MPOBOJUTH pacueThl MO XUMHYECKMM (OopMylIaM U ypaBHEHHIM
XUMUYECKUX peaKklui, IUIAHUPOBaTh M HWHTEPHPETHPOBATH PE3YJbTATBl XHMHUYECKHUX
JKCIEPUMEHTOB,

3) cdopmupoBaTh YMEHHUSI TMPOTHO3UPOBATH TIOCIEACTBUS CBOCH MACSITENBHOCTH U
XUMHYECKHUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB;

4) chopMUpOBATh TOHUMAHNUE 3HAYMMOCTH JTIOCTIKEHUN XUMUYIECKOW HAYKH U TEXHOJIOTUI
JUTSL pa3BUTHS COIMATILHOM M MPOU3BOJICTBEHHOMU cep.

3HaTh:

31 chopMupOBaHHOCTH MIPEACTABICHUI O MECTE XUMHUHU B COBPEMEHHOW HAyYHON KapTHHE
MUpa, TOHUMaHUE POJIM XUMHUU B (OPMUPOBAHUU KPYro3opa U (PyHKIHMOHAIBHON IPaMOTHOCTH
YyeJI0BeKa Il pelIeHUs MPaKTUYECKHUX 3a/1ay.

32 chopmupoBaHHON COOCTBEHHOM MO3UIIMH IO OTHOIICHHUIO K XUMUYECKOM HH(pOpMaInu,
MOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB.

Ymernb:

VY1 BnajeHue OCHOBOIOJIATAIOIMIUMHI XUMHUYECKUMU TTOHSATUSMU, TEOPUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU, MTOJIb30BaHNE XUMHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM.

V2 BnaaeHue OCHOBHBIMH METOJAMH HAYYHOIO IO3HAHUSA, UCIOJIb3YEMBIMU B XHMHH:
HaOJI0/IeHUe, ONMMCAaHKUe, YKCIEPUMEHT, YMeHUue oO0paldaThiBaTh, OOBSCHATH pe3yjbTar, AeNaTh
BBIBO/Ibl, IPUMEHSATH METO/bI IO3HAHUS IPU PEILICHUM 3a/a4.



VY 3 chopMUpOBaHHOCTH YMEHHUS JaBaTh KOJIMUYECTBEHHBIEC OLIEHKU U MPOBOIUTH PACUETHI
110 XUMUYECKUM (OopMyJIaM U pacuéram.
VY4 BnaneHue npaBuiIaMy 0€30MaCHOCTH NPU MCTIOJIb30BAHIH XHMUYECKHIX BEILIECTB.

1.3.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI 00HIe00PAa30BATEJbHOM IMCHUIUIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHOoBe PT'OC COO
JIMYHOCTHBIE Pe3yJIbTaThI:



Koa n
HauMeHOBaHHUe
(popmupyembIx
KOMIIeTeHI[H i

HJ'IaHpreMI)Ie pe3yjbTaTbl 0CBOCHUA TUCHUIIJIHHBI

Oo0mue

JAucuunjanHapHbie

OK 01. BeiOupats
CHoCcOOBI penIeHHs
3aaaq
podecCHOHATLHOM
JeSTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3IUIHBIM
KOHTEKCTaM

B yacT Tpy10BOIr0o BOCIUTAHUS:

- TOTOBHOCTh K TpyAy, OCO3HaHUE LEHHOCTH MaCTEpCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTUBHOH JIECATEIHFHOCTH TCXHOJOIMYCCKOM U
COIIMAIbHOW HAIPaBIECHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,

IUIAaHUPOBaTh M CAMOCTOSATEIbHO  BBINOJHATH  TaKylo
NeSITEIbHOCTb;
- MHTEpec K pa3nuuHblM cdepam npodeccuoHanbHOM
NesITebHOCTH,
OBnanenue YHHBEPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJILHBIMU 1€ CTBUSIMH:

a) 6a3oBble JIOTHYECKHE AeiliCTBHS:

- CaMOCTOATEIbHO (HOPMYJIIMPOBATh M AKTyIM3HPOBATH
mpobeMy, pacCMaTpPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CymeCTBeHHBIﬁ IMPU3HAK UJIW OCHOBAHHA IJIA
CpaBHEHUs, Ki1accupuKauu u 0000IICHUS;

- ONpENeNsATh IeNu ACATEIbHOCTH, 3a7aBaTh MapaMeTphl H
KPUTEPUU UX TOCTHKEHHUS;

- BBIBIATH  3aKOHOMEPHOCTM W  TIPOTHUBOpPEYHs] B
pacCMaTpUBACMBIX SABJICHUMX,

- BHOCHUTH OLCHUBATH

KOPPCKTUBBI B  ACATCIBHOCTD,

COOTBETCTBHC PE3YIbTATOB OeJIsIM, OLICHUBATh PpUCKHU

MOCJIEICTBUH JeSITETbHOCTH,
- pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPH PEIIEHUH )KU3HEHHBIX
npobiem

- BJIAJETh CHCTEMON XMMWYECKUX 3HAHHWH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKUH 3JIEMEHT, aToM,
3JIEKTpOHHAast 000JI0UKa aToma, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIH
aTOMOB, HOH, MOJICKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,
CTETIeHb OKUCIICHHSI, XUMHUECKas CBS3b, MOJIb, MOJISIPHAsI Macca,
MOJISIDHBI  00BEM, YIJICPOIHBIA CKeNleT, (yHKIIMOHAIbHAS
rpyIna, pajukai, H30MEpHs, M30Mephl, TOMOJIOTUYECKUH DAL,
rOMOJIOTH, U a30TCOJEpIKallue

COCIUHCHHUA, OMOJIOrHYECKH aKTHUBHEIE BCIICCTBA (YFJ'ICBOI[BI,

YIJeBOAOpOaAbl, KHUCIOPOO-

KUPBI, OCNKH), MOHOMEp, TOIUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCAMHEHUS, KPUCTAJIMYECKasl pelleTKa,
THUIIBI XUMHYECKHX peakiuit (OKHCIHUTENBHO-
BOCCTAHOBUTEIBHBIE, JK30- U DHJIOTEPMHUYECKHE, PEAKIIUH

WOHHOTO OOMEHa), pacTBOpP, DJEKTPOJIHTHI, HEIICKTPOIHUTHI,
ANIEKTPOITUTHIECKAST JTUCCOTIHAITHS,
BOCCT@HOBHTEIb, CKOPOCTh XUMHUYECKOH PEaKIMH, XUMUIECKOE
paBHOBECHE), TECOPUH M 3aKOHBI (TCOPHS XUMHUUECKOTO CTPOCHUS
OpPTaHUYECKUX BEIIECTB AM. Bbytneposa, Teopus

AJIEKTPOJIUTUYECKON IUCCOLManuu, nepuoanueckuii 3akon /. 1.

OKHCIIUTEIb,

MenzeneeBa, 3aKOH COXpPAaHEHHMs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHUH, (DAKTOJOTHYECKUE CBEICHHS O
CBOICTBaxX, COCTaBe, MOIYYEHUH M OE30MaCHOM HCIOJIb30BaHUU
BKHEHIINX HEOPraHWYECKUX U OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOW NEATEIbHOCTH YETIOBEKA;

- YMEThb BBIABIATH XapaKTEpPHbIE NPHU3HAKKM U B3aWMOCBS3b
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0) 0a30BbIe HCCAeA0BaTENbCKUE € CTBHS:

- BJIAJICTh HABBIKAMH yUe€OHO-HCCIIeIOBATEIHCKON U MPOEKTHON
NeSATeTLHOCTH, HABBIKAMU Pa3perieHus mpooiem;

- BBISIBIIATH MPUYHHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJU3UpOBaTh 3aJlady, BBIABUTATh THUIIOTE3Yy €€ pEIICHUs,
HaxoJWTh  apryMEeHTbl Uil  JOKa3aTelbCTBA  CBOUX
YTBEPKJICHUM, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PELICHUS;

- aHaNM3UPOBATH IMOJIYYEHHBIE B XOJI€ PELICHUS 3a/auu
pe3yabTaThl, KPUTUYECKH OIEHUBATH HUX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

- yMeTh TIEPCHOCHTHh 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH,

- YMeTb HWHTETPHPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUIaTb HOBbIE WUJEH, MpeaIaratb OpPUTMHAIbHbBIC
MOAXObI U PEIICHHUS;

- CIIOCOOHOCTH X MCIOJIb30BaHUS B TTO3HABATEILHOU U

COLIMAJIBHOM ITPAKTHUKE

HU3YYCHHBIX HOHSITI/Iﬁ, MNPUMCHATH COOTBCTCTBYIOIIWEC ITOHATUS
IIpru OIKMCAHUKU CTPOCHUA U CBOWCTB HCOPTaHUYCCKUX U
OpraHn4e€CKuXx BCEIIECTB W HUX

MPEBPAIICHUHN;  BBIABIATH

B3aMMOCBA3b  XMMHMYECKMX  3HAHUM C  TOHATHAMH H
MPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COECTUHEHUN
MEXIYHapOAHOIO COK3a TEOPETUUECKON M MPUKIATHON XUMUU
U TpUBHAJIbHbIE HA3BAaHUS BAXHEHIIMX BEUIECTB (STHUIIEH,
alleTWICH, TIULEPHH, (peHoI, (opMalIbIAETH I, YKCYCHAsI KHCIIOTa,
[VIMLIWH, YyTrapHbId Tra3, YIJEKUCHbI TIa3, aMMHaK, TIalieHas
U3BECThb, HETrauieHasi W3BECTb,
dbopMyNlbl HEOPraHMYECKUX M  OpPraHMYeCcKHX
BEIIECTB, YPAaBHEHHUS XHUMHUYECKHX peakKlHid, OOBSICHATh HX
CMBICJI; TMOATBEPKAATh XapaKTepHble XHMHUYECKUE CBOMCTBA

BCIICCTB COOTBCTCTBYIOIIMMU JSKCIICPUMCHTAMU U 3allUCAMU

MUThEBAsE coJa U JAPYTux),
COCTaBJIATh

YPAaBHEHUN XUMHUYECKUX PEAKLUN;

- YMeTb YCTaHABJIMBATh  MNPUHAIJICKHOCTh  H3YUYEHHBIX
HEOPraHUYECKNUX M OPraHMYECKUX BEIIECTB K OIMpEeeICHHBIM
KJIaccaM Y TPyIIaM COCIMHEHUM, XapaKTepU30BaTh UX COCTAB H
Ba)XKHEHUIIIME CBOWMCTBA; OMNPENENATh BUIbl XUMUYECKUX CBS3EH
(koBajieHTHAsl, MOHHAs, METAUIMYECKasi, BOJOPOJHAS), THIIbI
KPUCTAJUIMYECKUX  PEHIETOK  BEIIECTB;  KJIACCU(UIIMPOBATH
XUMUYECKUE PEAKIINH;

- chopMupoBaTh MPEACTABICHUSI: O MAaTEPHUAIBHOM EIUHCTBE
MHpPa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUI MPUPOIBL; O
MeCT€ U 3HAYCHUU XMMHUHM B CHCTEME €CTECTBEHHBIX HayK U €€
poyin B OOECIEYEHUN YCTONYHMBOTO PA3BUTHUS UETOBEYECTBA: B
perieHuu mpo0IeM IKOJOTUYECKON, SHEPTETUUECKOW M TTUIIICBOM
0€e30macHOCTH,

B pPasBUTHKM MCIUIHMHBI, CO3JaHWH HOBBIX
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MaTepUaJIOB, HOBBIX HMCTOYHUKOB DJHEPrHH, B 00ECIEUCHUH
palMoOHAFHOTO  MPHPOJOIIONB30BaHMS, B  (OPMHPOBAHUU
MHUpPOBO33PEHUSI W OOIIeH KyJbTYyphl 4YelOBeKa, a TaKkKe
9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOLICHHS K CBOEMY 370POBbBIO
Y IPUPOJTHOM cpefie;

- BJAJIETh CUCTEMON XMMHUYECKHMX 3HAHUU, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS  (JOMOJHUTEIBHO K CHCTEME
MOHATUI  0a30BOro  ypOBHS) - H30TOIBI, OCHOBHOE W
BO30YKIIEHHOE COCTOSIHUE aToMa, THUOpUAM3alMs aTOMHBIX
opOutanei, xumudeckas cBsi3b ("O " m "', kpaTHBIC CBS3H),
MOJISIpHAsT KOHIIEHTpAIWs, CTPYKTypHas (GopMyia, H30MEpHs
(cTpykTypHasi, reoMeTrpuyeckas (IIMC-TPaHC-U30MEPHs), THIIBI
XUMHUYECKUX pEaKIHi (roOMO- M TreTeporeHHble, oOpaTHUMble U
HEeOOpaTUMbIE), pacTBOPbl (MCTUHHBIC, JAWCIICPCHBIC CHUCTEMBI),
KPUCTAIJIOTUAPATBI,  CTENEHb  JUCCOLMAIUU,  DIIEKTPOIU3,
KPEKHUHT, PU(POPMUHT); TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIMEe B OCHOBE IMOHUMAHHS
MPUYMHHOCTH M CHUCTEMHOCTH  XUMHUYECKHX  SIBJICHHIA,
COBPEMEHHBIC TMPEJCTABICHUsI O CTPOCHWW BEIIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJIEKYJIPHOM YypPOBHSX;
MpEeJICTaBICHUsI O  MEXaHU3Max  XUMHYECKHX  peaKIIHid,
TEPMOAMHAMHYECKUX M KHUHETHYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHUH, JUCIIEPCHBIX CUCTEMAX,
(aKTOJIOrMUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOTYYCHUH U
0€30MaCHOM HCTOJIb30BAHUU BAXHEUIIMX HEOPTaHUYECKUX |
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW NEATETHHOCTH
YelloBeKa;  OOMMX  HAyYHBIX  NPHUHIUINAX  XHUMHYECKOTO
MPOU3BOJICTBA (HA TIPUMEpE TPOU3BOJICTBA CEPHOW KHCIOTHI,
aMMHaKa, MeTaHoJia, IepepaboTKu HeDTH);




- yMeThb MpPOBOJUTH PAcCUeThl MO XHUMHYECKHM (opmynam u
YPaBHEHMSIM  XUMHUYECKMX peakUMid C  HCIOJIb30BAHUEM
¢u3nyeckux BeIUMYMH (Macchl, o0beMa Ta30B, KOJHWYECTBA
BEIIECTBA), XapaKTEPU3YIOIMX BEIIECTBA C KOJUYECTBEHHOH
CTOPOHBI: pacueThl MO HAXOXKJIECHHIO XHUMHUYECKOH (OpMyIIbI
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MIPOAYKTAa PEaKLUH, €CIM OAHO M3 HCXOJHBIX BELIECTB JIaHO B
BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOU J10JIEW PACTBOPEHHOIO
BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); PaCUEThI
MaccoBOW WM OOBEMHOM JOJM BBIXOJA MNPOAYKTAa pEaKluu;
pacyeTsl TermoBoro 3¢ dexra peakiuid, 00bEMHBIX OTHOIICHHI
ra3os;

- YMeTb BBIABIATH XapaKTE€pHblE INPU3HAKU U B3aUMOCBSA3b
U3YYEHHBIX MOHATHHA, MPUMEHSATh COOTBETCTBYIOLIUE MOHSATHS
IIpM ONHCAaHUU CTPOECHHUS M CBOMCTB HEOPraHMYECKUX U
OPraHMYECKHUX BEUIECTB M HUX [pEBpallleHui; BbIABIATH
B3aMMOCBSI3b ~ XMMHYECKMX  3HaHUM C  MOHATHSIMH U
MPEICTaBICHUSAMHU APYTUX MPEIMETOB sl Oojiee OCO3HAHHOTO
MMOHUMAHUS U OOBACHEHUS CYIIHOCTH MaTE€pPUAJIbHOTO €IMHCTBA
MHUpa; HCHOJb30BATH CUCTEMHbIE XUMHMUYECKHE 3HAHMS UL
OOBSICHEHUS ¥  NIPOTHO3MPOBAHUS  SBICHUH, HUMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOLLY;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCINHEHUN
MEXIYHapOAHOIO COK3a TEOPETUYECKON U MPUKIATHON XUMUU
U TPUBUAJIbHBIE HAa3BaHMs BELIECTB, OTHOCSIIMXCS K N3YYEHHBIM
KJlaccaM OpraHMYeCKMX W HEOPraHMYeCKMX COEIMHEHUH;
HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJMKY JJSi COCTaBJIECHUS
¢bopMysl  HEOPraHMYECKHUX  BEIIECTB, MOJEKYJISIpPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX)
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GbopMyn OpraHMYeCKMX BEHIECTB; COCTaBIATH ypaBHEHHS
XUMHUYECKUX  peakuuid W  pacKpelBaTb HMX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUil  MOCPEICTBOM
COCTaBJICHHUS DJEKTPOHHOTO OamaHca ATHUX PEaKIUi; peaxkiui
MOHHOTO OOMEHa TIyTeM COCTaBIEHUS WX TOJHBIX U
COKpAaIlICHHBIX HMOHHBIX ypPaBHEHHH; peakuud THMIpOJu3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha puMepe
THUIPOKCOKOMIIJIEKCOB LIMHKA M AJIIOMHUHMSA); HOATBEP)KIATh
XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTaMH U 3alMCSIMH ypaBHEHUI
XUMHYECKUX PEAKIU;

- yMeTh KJacCU(UIUPOBATh HEOPraHUYECKHUE U OpPTaHUYECKUe
BEIIECTBA M XUMUYECKUE PEAKIMH, CAMOCTOSATEIbHO BBHIOMPATH
OCHOBaHUSI M KPUTEPUU [UIsI KIACCH(PUKALUU HU3Yy4aeMbIX
XMMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB M Ba)KHEHIINeE
CBOMCTBa BEILECTB, NPUHAAJIEKAIINX K ONPEAEICHHBIM Kilaccam
U TpynmaM COEIMHEHUN (IIpOCThle€ BELIECTBA, OKCHUIBI,
THIIPOKCHUIBI, COJH; YTJIEBOJOPOJBI, MPOCThIe 3(DUPHI, CIHHUPTHI,
(eHoIbl, abJeru/ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CJIOKHbBIE
3(UpBI, KHUPHI, YIIEBOJbI, AMUHBI, AMHUHOKHCIIOTBI, OCJIKH);
MIPUMEHATh 3HAHUS O COCTAaBE W CBOMCTBAaX BELIECTB JJIA
SKCIEPUMEHTAJIbHOM  MPOBEPKU  TUIIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  INPOTEKAHHS XUMHYECKUX pEakUud U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHUS;

- YMETh MOATBEPXAATb HAa KOHKPETHBIX IpPHUMEpax XapakTep
3aBHCUMOCTH  PEAKIMOHHOW  CIIOCOOHOCTH  OpPraHUYECKHUX
COCIMHEHUI OT KpaTHOCTH W THUma KoBajdeHTHOH cBs3u ("T " u
""), B3aMHOT'O BJIUSTHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIax; a
TaK)Ke OT OCOOEHHOCTEH peanu3aliy Pa3IuYHBIX MEXaHHU3MOB
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MIPOTEKaHUs PEAKIIHM;

- YMETh XapaKTepU30BaTh J3JEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U MOHOB XMMHYECKUX
saneMeHToB 1 - 4 mnepuonoB Ilepmoanueckoii cucrems [[.U.
MeHieneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCTIONb3Y S TIOHATHS
"s", "p", "d-anexTpoHHBIE" OpOUTANIHN, SHEPTETHUECKUE YPOBHH;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWCTB XHMHUECKUX
9JIEMEHTOB M 00pa3yeMbIX MMHU COCIMHEHHUI MO mepuojam H
rpymnmam;

OK 02. Ucnons3oBaTh
COBPEMEHHEBIE
CpezcTBa MOUCKa,
aHaIu3a u
UHTEPIpETaLuN
UHPOpPMALIUU U
UH(POPMAIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 32149
npodeCcCuOHAIBHON
JeSITEIIEHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(OpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKW MU OOIIECTBEHHOM
OCHOBAHHOTO auasnore KYJIBTYP,
MecTa B

IIPpaKTUKH, Ha

CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MIOJIMKYJIbTYPHOM MUPE;

- COBEPIUEHCTBOBAHME SI3bIKOBOM M YMUTATEIBCKOW KYJBTYpbI
KaK CpeACTBa B3aUMOJEHUCTBHUS MEXAY JIOJbMH M IO3HAHUSA
MHpa;

- OCO3HAaHUEC HLECHHOCTH HaquOﬁ JACATCIIBHOCTH, TOTOBHOCTb

OCYILIECTBIISATh HPOEKTHYIO u HCCIIEI0BATENBCKYIO
JEATENIBHOCTh MHIMBUYaJIbHO U B TPYIIIIE;
Osananenue YHHBEPCAJIbHBIMH Y4eOHbIMH

M03HABATE/JIbHBIMY AeHCTBUSAMMU:

B) padora ¢ nngopmanmeii:

- BJIQJICTh HABBIKAMU TIOTYYCHHUS MHPOPMALIUU M3 HCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISITh TOUCK, aHAJIN3,
CHCTEMaTHU3aLMI0 U MHTEPIPETALUIO HHPOPMALUHU pa3IMYHbIX
BUJIOB ¥ (hOpM IpEeCTaBICHHUS;

- YMETh IUIAHUPOBATH U BBINOJHATh XUMUYECKUNA HKCIIEPUMEHT
(mpeBpallleHHsT OpraHMYECKHX BEUIECTB IpPU HArpeBaHUH,
MOJIyYEHUE STUJIEHA W H3Y4YEHUE €ro CBOMCTB, KaueCTBEHHBIE
peakuuu Ha YKCYCHYIO
JieHaTypalys OeJIKOB ITPH HarpeBaHHUHM, LIBETHBIE PEAKLIMU OEIIKOB;

AIBACTUABI, Kpaxmall, KHCJIIOTY,

MIPOBOJIUTH PEAKIIUN HOHHOTO 0OMEHa, ONPEAEIISATh CPETY BOIHBIX
pacTBOpOB, KaueCTBEHHbIE pEeakIMM Ha Cyib(ar-, KapOoHAT- U

XJIOPpUA-aHWOHBI, Ha KaTHuoOH AMMOHUA, peuiaTtb

SKCIEPUMEHTAIbHBIE 3aJaud 1o TeMaMm 'Metamibl" U

"Hemetamnel") B COOTBETCTBMM C TpaBWJIaMU  TEXHHUKHU
0€30MacHOCTH NP OOpAIIeHUH C BEIIeCTBaMU M Ja0OPaTOPHBIM
0o0Opy/ZOBaHUEM; TPENCTaBIATh Pe3yJbTaThl XMMHYECKOTO

OKCIICPUMCHTA B (I)OpMC 3alucu ypaBHeHI/Iﬁ COOTBECTCTBYIOIIUX

peakimii u  (OpMYIMpPOBATH BBIBOJBI HA OCHOBE ITHX
pe3yabTaToB;
- yMeTh  AaHaJIM3UpPOBATh  XHMHUYECKYI0  HH(OpPMAIHIO,

MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCcOBOM
nHpopmanuu, cetb UHTEpHET U 1pyTHE);
- BJIQJICTh OCHOBHBIMH METOJIJaMH HAyYHOT'O TTO3HAHUS BEIIECTB U
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- CcOo3JaBaTh TEKCThl B Pa3IMYHBIX (opMarax C Y4EeTOM
Ha3zHavYeHUs WH(OpMAIMK W IEeNEBOW ayTUTOPHUHU, BBIOHpas
ONITUMAITEHYIO (hOpMY TIPEJICTABIICHHS U BU3yaJIH3aIliH;

- OLIEHWBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh HHPOPMAIIHH, €€
COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3TUIECKUM HOPMaM;

- WCIONB30BaThb  CpelIcTBAa  HMH(OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pEIIeHNH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX ~ M OpPraHM3alMOHHBIX  3aJad  C
co0OIIoIeHIEM TpeboBaHUI SPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, THTHEHBI, pecypcocOepexeHns, MPaBOBBIX H
3THUYECKHX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

- BJIaJIeTh HABBIKAMHU PACTIO3HABAHUS 1 3AIUTHI HHPOPMAIIHH,
UH(POPMAIIMOHHOW 0€301TaCHOCTH JINYHOCTH;

XMMHAYECKHX SIBJICHUN (HaOIroneHne, n3MepeHne, YKCIIepUMEHT,
MOJICIUPOBAHUE);

- YMeThb NpPOBOAMTH pacyeTbl MO XUMHYECKHM QopMmysaM U
YpaBHEHUSAM  XMMHYECKHX  pEakuuid C  HUCIHOJIb30BaHUEM
(bu3NYecKUX  BEJNIMYUH, XapaKTepU3YIOIIUX  BeEIIecTBA C
KOJINYECTBEHHOH CTOPOHBI: Macchl, oObeMa (HOpMasbHbIE
yCIOBHSA) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh
CHUCTEMHBbIE XMMHMYECKHE 3HAHHMS JJIs TPUHATHS pPELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELLIECTBAMU
Y VX TIPUMEHEHUEM;

- YMETb CaMOCTOSITENILHO TUIAaHUPOBATh ¥ IPOBOAUTH XUMUYECKUI
SKCIIEPUMEHT (MOJIyYeHHE U U3yUYeHUEe CBOMCTB HEOPraHMUECKHUX
U OpraHMYeCKUX  BEIIECTB,  KAUECTBEHHBIE  pEaKIUu
YTIEBOIOPOAOB PA3IUYHBIX KJIACCOB U KHUCIOPOACOIACPIKAIINX
OpPraHMYECKUX BEILECTB, PELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPTaHWYECKHX M OPraHUYECKUX BEIIECTB) C
coO0JII0ICHHEM TPaBUIT O€301acHOT0 OOPAIICHNUS C BELECTBAMU U
nabopatopHbeIM  000OpyAOBaHWEM,  (HOpPMYIHpPOBATH  IEJH
UCCIIEIOBaHMs, MIPEIOCTABIATh B PA3IMYHON (opMe pe3ysIbTaThl
JKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
- YMETb OCYILECTBJISATH LEJICHANPABICHHbBIN MOUCK XUMHUYECKON
uHbOpMallMu B Pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4deOHO-
Hay4yHas JUTepaTypa, CpeAcTBa MaccoBOM HMHpOpMaIMH, CETbh
WuTepHeT u apyrue), KpUTUUECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopmanuio, TmnepepabaThiBaTh €€ W HCHOJb30BATh B
COOTBETCTBHUH C TIOCTaBJIEHHON y4eOHOMU 3a1aueii;

- BJIAJIETh CHCTEMOM 3HAHUM O METOJaX HAyYHOTO MO3HAHMS
SBJIEHUIN TMPHUPOJBI, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax M
YMEHHUSIMH TPUMEHSATh 3TU 3HAHUA TPH SKCIEPUMEHTAIBHOM
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HUCCIICAOBAHUMN BCHICCTB WU  OJIA OOBSICHEHUS XUMHUUYECKUX
MIPUPO/IC
JIeSITeJIbHOCTH Y€JI0BEKA U B MIOBCEIHEBHON KHU3HM;

SIBJCHWH, WMEIONNX MECTO B MPaKTUYECKOM

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTaTth B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIAJICHUE HaBBbIKaMH y4e0HO-HCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLMAJILHOU JEATEIIbHOCTH;

OBjiajieHHe  YHUBEPCAJIbHBIMH  KOMMYHMKATHBHBIMH
AefiCTBUAMMU:

0) coBMecTHas1 1esITeJIbHOCTD!

- NIOHMMAaThb W HCIIOJIb30BaTh IPEUMYIIECTBA KOMAHJHON M
WHAUBUAYATbHON pabOTHI;
eau

U KOOPpAWMHUPOBATH JEHUCTBUSA IIO0 €€

- IIPUHUMATDb COBMECTHOM

OpTraHHU30BbLIBATH

JCATCIIbHOCTH,

JOCTUKEHMIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPENCIIATh POIU
C yYeTOM MHEHUH YYaCTHHKOB OOCYXJIaTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOpAWMHUPOBATL U BBINIOJIHATH pa60Ty B YCJIOBHUAX
peanbHoro, BUPTYaAIBHOTO 5 KOMOWHHUPOBAHHOTO
B3aMOJICHCTBUS;

- OCYIICCTBJIATH ITOBUTHUBHOC CTPATCTHYCCKOC IIOBCACHHC B

pa3NUYHBIX  CUTyauusAX,  MPOSBIATH  TBOPYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM

OBJaaenue YHUBEPCAJIbHBIMHA peryasiTHBHbBIMH
JeHCTBUSIMM:

') NPpUHSATHE ce0s1 U APYTHUX JIIO/eli:
- NPUHUMATh MOTHBBI M apryMEHThl APYIHX JIOAECH IpHU
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;
- IPU3HABAThH CBOE MPABO U MPABO JPYTHX JIIOAEH HA OLUINOKH;

- YyMETh IUIAHUPOBATh U BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpallleHUss OpPraHUYECKHX BEIIECTB

MOJIYUCHHUC DJOTWJIICHA U H3YUCHHUC CTO CBOﬁCTB, Ka4C€CTBCHHBIC

IIpun  HarpC€BaHUH,

peakuuyu Ha ajubAETUAbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JieHaTypalys OeJIKOB [P HarpPEeBaHHH, IBETHBIE PEAKLIUU OEIIKOB;
MIPOBOAUTH PEAKLIMY HOHHOTO OOMEHA, OIIPEIEATh CPEY BOJHBIX
pacTBOpPOB, KaUECTBEHHbIE peaklIMM Ha cyibdar-, kKapOoHAT- U
aMMOHMS,; pemaThb

"Metaiuipl" U

XJIOpUI-aHUOHBI, Ha KaTUOH
SKCIIEPUMEHTAJbHbIE  3aJaud 110
"Hemetaynel') B COOTBETCTBHUH  C

0e30IMacHOCTH npu O6paH_ICHI/II/I C BCIICCTBAMH1 U J'Ia60paTOpHLIM

TeMaM
NpaBUJIaMH  TEXHUKH
o0opyoBaHuEM; XUMHYECKOTO

SKCIepUMeHTa B (OpME 3alrCH YPaBHEHUH COOTBETCTBYIOIIUX

OpeACTaBIATh  PC3YJIbTAThI

peakuuii u  (QOpMyIMpOBaTH BBIBOJBI Ha OCHOBE JTHX
pe3yJbTaToB;

-yMETh CAaMOCTOSITEIHHO IAHUPOBATH U TTPOBOIUTH XUMHUYECKUN
9KCIIEPUMEHT (MOJIy4eHHE U U3yUYeHUEe CBOMCTB HEOPraHMUYECKHUX
U OpPraHMYECKHUX KAUECTBEHHbIE  pPEaKIUu
YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KHUCIOPOJACOAEPKALIUX

OpTraHUYCCKUX BCHICCTB, pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/ia4 I10

BCIICCTB,

pacro3HaBaHUIO HEOPTraHWYECKUX W OPraHMYECKUX BEIIECTB) C
coO0JII0ICHIEM TIPaBUIT O€3011aCHOT0 OOPAIICHNUS C BEIIECTBAMU H
obopynoBaHueM,  (GOPMYJIHPOBATh  IEIH

HCCIIEIOBaHMs, MIPEIOCTABIATh B PAa3IMYHON (opMe pe3ysIbTaThl

71a00paTOpPHBIM

OKCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,
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- paSBI/IBaTI) CHOCO6HOCTI) IIOHUMATh MI/Ip C IIO3UlInu prrOFO
YEJI0BEKA;

OK 07.
CopnelicTBOBaTh
COXPaHEHUIO
OKPYXKaroIlIeH Cpeabl,
pecypcocOepekeHunIo,
MPUMEHSTH 3HaHUA 00
W3MCHEHUH KJIUMarTa,
MIPUHILINIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JIEICTBOBATH B

B 00J1acTH 3K0JIOTHY€CKOTr0 BOCIIUTAHUSA:

- c(pOpMHUPOBAHHOCTh HKOJOTMUYECKON KYJIbTYphl, TOHUMaHHUE
IIPOLIECCOB
COCTOSIHUE€ TPUPOJHOW M COLUUAIBHOW Cpeabl, OCO3HAHHUE
r7100aBHOTO XapaKTepa IKOJOTHUECKUX MPooIeMm;

- IJJAHUPOBAHUE U OCYILECTBIICHNUE ACUCTBUI B OKpYXKarolen

BIIUAHHUA COMMaJIbHO-3KOHOMHNYECCKUX Ha

Cpelne Ha OCHOBE 3HAaHMs LeEJIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA,

AKTUBHOE  HENpUATHE  JEHUCTBUM, NPHUHOCALIMX  Bpe]
OKpYXKarolleu cpene;

- YMEHHE NMPOTHO3UPOBATh HEOIArONMPUATHBIE 3KOJIOIMYECKHE

MIOCJIEICTBUS IIPEANPUHUMACMBIX JEHCTBUM, NMPENOTBPALLATH

- chopMUpOBATH NPEICTABICHUS: O XUMHUYECKOIH COCTABIISIONICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHMpa, POJIM XHUMHUU B MO3HAHUU
SABJICHUHA TPUPOJIBI, B (POPMUPOBAHUU MBIIUIEHUS M KYJIbTYpPbI
JTUYHOCTH, €€ (PyHKIIMOHAIEHON IPaMOTHOCTH, HEOOXOTUMOM A5t
pelIeHus MPaKTHYECKUX 3a7]ad ¥ SKOJIOTUIECKH 0O0CHOBAaHHOTO
OTHOIIEHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM CpeJIe;

- yMeTh cOOJII0JIaTh MpaBUja 3KOJOTHYECKH LeJIeco00pa3HOro
noBeAeHUsI B OBITY W TPYIOBOW [ESATEIBHOCTH B IEIAX
COXpaHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH IPUPOTHOM CPEJIBI;
YUYUTHIBATh OIACHOCTHb BO3JCHCTBHS Ha >KUBBIE OPTaHH3MEI
OIpENICIEHHBIX ~ BEIECTB, HoKa3areJs

IIOHHUMas CMBICJI

MpEeAEIbHON JOIYCTUMOW KOHIEHTPALINH;

Ype3BbIYANTHBIX UX; - YMETb IPOTHO3UPOBATh, AHATM3UPOBATh U OLIEHUBATH C MO3ULIUI
CUTYaLUAX - pacmupeHue OIbITa JACATEIBHOCTH  OKOJIOTHYECKOH | SKOJIOTHYECKOH  OE30MacHOCTH  TIOCIEACTBUS  OBITOBOM U
HaIpaBJIEHHOCTH; MIPOM3BOJICTBEHHOW JESATENIbHOCTH 4YEJOBEKa, CBA3aHHOW C
- OBJIa/ICHUE HaBbIKaMH y4eOHO-HCCIIe10BATENbCKOM, nepepaboTKOM BELIECTB; UCIOJIb30BATh MOTYYEHHbIC 3HAHUS IS
MIPOEKTHOM U COIMANIbHOM J1eATeIbHOCTH; NPUHATHS TPAMOTHBIX pELIEHUH MpoOieM B CHUTyalUsX,
CBSI3aHHBIX C XUMHUEH;
- yMeTh OCO3HaBaThb OINACHOCTh BO3JCHCTBUSA Ha JKUBbBIC
OpraHu3Mbl  OINpPEJEJICHHBIX  BEIIECTB, I[OHUMAasi  CMBICI
[IOKas3aTesst MPEeAcNIbHOM  JIOIyCTUMOM  KOHLIGHTpAlUU, W
MOSICHATh ~ HA  MpPUMEpax  CHOCOObI  YMEHBIICHUS |
MPEOTBPALLEHUS] UX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YyeJioBeKa.
IIK 3.4. B o0s1acTH 3K0/10rM4€CKOr0 BOCIIUTAHUSA - YMETh TUIAaHUPOBATh W BBIMNOJHATh XUMHUYECKUN IKCIIEPUMEHT
Peanu3oBriBaTh - cOpPMUPOBAHHOCTh IKOJIOTUYECKOM KYIbTYphl, IOHUMaHHE | (MIPEBpAILLIEHUs] OpPraHMYECKUX BEIIECTB TMPH HarpeBaHUH,
TEXHOJIOTMYECKUI BJIMAHMUS  COLIMAIIBHO-DKOHOMHYECKHMX  MPOLECCOB  HA | MOJYyYEHHUE 3TUJIEHA U HM3YyUYEHHE €ro CBOWCTB, KAYECTBEHHBIE
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npoiiecc cOOpKu

15631 (112171
MalIHHOCTPOUTEIIEHO
ro IPOU3BOJICTBA

COCTOSIHUE€ TPUPOJHOW M COUMAIBHOW Cpeabl, OCO3HAHUE
MI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIIeM;

- IJJAHUPOBAHUE U OCYIIECTBIICHNE JACUCTBUI B OKpYXKarolen
Cpelie Ha OCHOBE 3HAaHMUS IeJed YCTOMYMBOTO pPa3BUTHUSA
YEJI0BEYECTBA;

aKTUBHOE  HENpUATHE  JACHCTBUN, MNPUHOCAIIUX  Bpe.
OKpYXKarolleH Cpeace;

- YMEHHUE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUIECKUE
MOCJIEICTBUS TIPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBpPAIIAThH
UX;

- pacmIMpeHHe OmbITa  JCATEIBHOCTH  OKOJOTHYECKON
HaIlpaBJIEHHOCTH;

- OBNQJICHHME  HaBbIKAMU  y4eOHO-UCCIIEJOBATEILCKOM,
MPOEKTHOM W  colManbHOM nedrenbHOCTH; OBJIageHHe
YHHMBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMU
AefCTBUAMMU:

a) 0a30BbIe JOrHYeCKHe AelCTBUS:

- CaMOCTOATEIBHO (OPMYJIMPOBATh M AKTyaIM3HPOBATH
po0GJieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK WJIA OCHOBAHUS JUIS
cpaBHEHUs, Ki1accupukanuu u 0000IICHUS;

- ONpeneNsATh LENH JACSITeNIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABIATH  3aKOHOMEPHOCTHU U  NPOTUBOpEUUs] B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JI€ATE€IHHOCTh, OIICHUBATh
COOTBETCTBHE  PE3yJIbTATOB  IIEJISIM, OILICHHBATh  PHUCKHU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BHBaTh KPEATUBHOE MBILIJICHUE ITPU PELIEHUH KU3HEHHBIX

peakuuMyd Ha ajubAETUAbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeJIKOB IIPU HATPEBaHHUHU, LIBETHBIE PEaKIIMH OEIKOB;
MIPOBOAUTH pEAKIIMA HOHHOTO OOMEHA, ONIPEIENSITh CPEy BOJHBIX
pacTBOPOB, KaYECTBEHHBIE pPeaklMM Ha Cyibdar-, kapOoHAT- U
XJIOpUI-aHUOHBI, Ha KaTUOH aMMOHHUS; pemartpb
JKCIEpUMEHTANIbHbIE 3aJauyd 1o TemaMm "Meramibl"
"Hemeramnel") B  COOTBETCTBUM C MpaBWIAMH  TEXHUKH
0€30MacHOCTH TpU OOpAIlEHUH C BEIECTBAMU U Ja00paTOPHBIM
000pYyIOBaHUEM; TPENCTABIATH  PE3YJbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u  (QOpMyIMpOBaTH BBIBOJBI HA OCHOBE JTHX
PE3yNbTaToB;

- yMeTh  AaHaIW3UpOBaTh  XUMHUYECKYI0  HH(OpMAIHIO,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIQIETh OCHOBHBIMH METOJJaMH HAyYHOT'O O3HAHUS BEIECTB U
XMMHAYECKHX SIBJICHUN (HaOmroneHue, u3MepeHue, SKCIepUMEHT,
MOJICIMPOBAHUE);

- YMeTh MpPOBOJIUTH PACUeThl MO XUMHYECKHM (opMmyram u
YpaBHEHUSAM  XMMHYECKHX  peakuuid C  HUCIHOJIb30BaHUEM
(Gbu3MyecKUx  BEJIMYUH, XapaKTepU3YIOLIUX  BeEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBeMa (HOpMaJbHbIE
yCIOBHS) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh
CHUCTEMHBIC XMMMYECKHE 3HAHMs JJs NPUHATHS pPELUICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsAX, CBSA3aHHBIX C BEIIECTBAMH
U MX TIPUMEHEHUEM;

- YMETh CaMOCTOSTENIEHO TUIAHMPOBATh U IIPOBOAUTH XUMHUYECKHI
SKCIIEPUMEHT (TOJIy4eHHE U U3yUYeHUEe CBOMCTB HEOPraHMYECKHUX
W OpraHMYeCcKUX  BEIIeCTB,  KAaueCTBEHHBbIE  peaKklUuu
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poosiem

YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KHUCIOPOJCOACPKALIUX
OpPTaHWYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATBHBIX 33124 110
pacro3HaBaHWIO HEOPTAHWMYECKUX M OPTaHWYECKUX BEIIECTB) C
coOJTI0IeHHEeM MPaBHIT OE30ITaCHOTO OOpAIeHHS C BEIIECTBAMHU U
nabopaTopHbIM  o0OpyaoBaHWEM,  (OPMYJIUPOBATH  IEIH
WCCIIeIOBaHUs, MIPEIOCTABIATh B Pa3IUYHON (opMe pe3yabTaThl
IKCIIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIATH IEJICHANPABICHHBIN MOUCK XUMHUYECKON
nH(pOpMAallMM B Pa3NUYHBIX HMCTOYHHUKAX (HayyHas U yd4eOHO-
Hay4JHas JUTEepaTypa, CPeICcTBa MAaccCOBOW WH(OPMAIUU, CETh
WHTepHeT W ApyTHe), KPUTHYSCKH aHATH3UPOBATH XUMHUUICCKYIO
nHpopmanuo, mnepepadbaTeiBaTh €€ |
COOTBETCTBHUH C TMOCTABJIICHHON y4eOHOM 3a1a4eii;

- BIAJETh CUCTEMOM 3HAHUN O METO/IaX HAYYHOTO MO3HAHUS

SIBIIGHUW TIPUPO/IBI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX U

HUCIIOJIb30BaTh B

YMEHMUSMHU PUMEHATH 3TH 3HAHUS IIPU DKCIEPUMEHTAIIBHOM
WCCJICIOBAaHUH BEIIECTB U JIJIsl OOBSICHEHHS] XUMUIECKUX
SIBJIEHU, UMEIOIINX MECTO B IPUPOJIE MPAKTUYECKOMN
JIEATEIIbHOCTH Y€JIOBEKA U B TOBCEITHEBHOM KU3HU;

IIK 3.5.
KonTponupoBath
COOTBETCTBHE
KauecTBa cOOPKH
TpeOOBaHUAM
TEXHOJIOTHYCCKOM
JIOKyMEHTalUH,
aHAM3UPOBATh
MIPUYMHBI
HECOOTBETCTBUSI

B 00/1acTH 3K0JI0THY€CKOTr0 BOCIIUTAHHS

- ¢(hOpMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpbI, TOHUMaHUE
BIIUSTHAS MIPOLIECCOB Ha
COCTOSIHME€ NPUPOAHOW M COLMAIBHON Cpeabl, OCO3HAHUE

COMMaJIbHO-3KOHOMHNYCCKUX

r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MpobieMm;

- IJIJAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUN B OKpYy XKarolen
Cpelne Ha OCHOBE 3HAaHMs LEIeH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA,

JIEHCTBHH,

AKTUBHOC HEIIPUATHEC

OKpYKarolieu cpene;

MPUHOCSIINX  Bpe

- chopmMupoBaTh NMPEACTABICHUSA: O XUMHUYECKOW COCTaBJISIOMIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XMMHUU B MO3HAHUU
SIBIIGHUW TPUPOABI, B (JOPMUPOBAHUU MBIIIJICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (PyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOTUMOM AJIst
pElIeHUs MPAKTUIECKUX 33]1a4 M SKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cpefie;

- YMeTh COOJIOJATh NpaBWIa DKOJOTHUYECKH IEIECO00pa3HOTOo
MOBEACHUA B OBITY M TPYIJOBOH JAEATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3/10POBbS M OKPY>KaOIIel MPUPOTHOMN CPEeIbl;
YUUTHIBATh OMACHOCTh BO3ACWCTBHUS HA JKUBBIE OPraHU3MBbI
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W3EJIUI U BBIITyCKa
MPOAYKIUH HU3KOTO
Ka4ecTBa,
y4acTBOBATh B
MEpONPUATHSIX 10 UX
MPEAYIPEXRICHUIO U
YCTPaHEHUIO

- YMEHHUE MPOTHO3UPOBATH HEOIATONPHUITHBIE IKOJIOTHICCKUE
TTOCIICJICTBHUS TIPENPUHUMAECMBIX JICHCTBHM, MPEIOTBPAIIATH
UX;

- paclIMpeHHe OmbITa JIEATENbHOCTH  HKOJIOTMYECKOM
HaIpaBJICHHOCTH;

- OBIQJICHHE  HaBBIKAMH  y4eOHO-UCCIIeJOBATEILCKOM,
MPOEKTHONM ¥  colManbHON jaesrenbHocTH; (OBjaageHue
YHHUBEPCAJbHBIMU y4eOHbIMHU NMO3HABATEJIbLHBIMU
AefCTBUAMMU:

a) 6a3oBble JIOTHYECKHE AeliCTBHS:

- CaMOCTOATEIBHO (OPMYJIIHPOBATh M aAKTyaIH3HPOBATH
npo0GsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Ki1accupukanuu u 0000IICHUS;

- ONpeAeNsATh LEH ACSITeTbHOCTH, 3a/laBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKCHHUS;

- BBIBIATH  3aKOHOMEPHOCTHM W TPOTHUBOpPEYHs] B
paccMaTpruBaeMBbIX SBIICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JICATCIBHOCTh, OIICHUBATH
COOTBETCTBUE  PE3yJIbTaTOB  LEJISM, OLIEHMBAThb PHUCKHU
MIOCIICZICTBUI J1eATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE ITPU PEILICHUH KU3HEHHBIX
npobaem

OTpPENICJICHHBIX  BEIISCTB, IMOHMMAas CMBICI  TOKa3aTess
MpeIeTbHON TOMyCTUMOW KOHIEHTPALINH;

- YMETh MPOTHO3UPOBATH, AHAJIM3UPOBATH M OIICHUBATH C TTO3UIIUN
JKOJIOTMYECKON  0€30IacHOCTH  ITOCHENCTBHASA  OBITOBOH |
MPOU3BOACTBEHHOM JEATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEIIECTB; UCIMOIB30BATh MOTYYCHHbBIE 3HAHUS JITIS
NPUHITHS TPAMOTHBIX pEIIEHUH TMpo0ieM B CHTyalUsX,
CBSI3aHHBIX C XUMHUEH;

- yMeTh OCO3HaBaTh OINACHOCTh BO3JCHCTBUSA Ha >KUBbBIC
OpraHU3Mbl  OMNpPEJECICHHBIX  BEIIECTB, IMOHUMAas  CMBICI
MoKa3areynsl MpPEeNeIbHOW  JOMyCTUMOW  KOHIIEHTpaluuHh, U
MOSICHATh ~ HAa  MpUMEpax  CHOCOObI  YMCHBIICHUS |
MPEIOTBPAILICHUS] HMX BPEIHOrO BO3JCHCTBUS HA OpraHuU3M
YJeJIoBeKa.

1K 3.6.
Pa3pabarbeiBath
TUTAHUPOBKHU
YYacTKOB
MEXaHOCOOPOYHBIX
IIEXOB

B 00J1acTH PK0JIOTHY€CKOr0 BOCITUTAHUA:

- cpOopMHUPOBAHHOCTH IKOJOTHUECKOW KYJIBTYpHI, TOHUMaHHUE
BIIUAHUA COIMNAJIBHO-DKOHOMHNYCCKHNX HpOHeCCOB Ha
COCTOSIHUE€ TPUPOJHOW M COUUAIBHOW Cpebl, OCO3HAHUE
MI00ATBHOTO XapaKTepa dKOJIOTHISCKUX TTPOOIeM;

- chopMHUPOBATh NPEJCTABICHUS: O XUMUYECKON COCTABIISIONIEH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHU B MO3HAHWUUN
SBJIEHUI TPHUPObI, B (POPMHUPOBAHMHU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PyHKIIMOHAIbHOM IPaMOTHOCTH, HEOOXOIUMOM AJIst
pelIeHUs MPaKTUYECKUX 3a/1a4 U SKOJIOTHYEeCKH 0OOCHOBAaHHOTO
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MAalIMHOCTPOUTCIIBHO
ro MpoOu3BOJCTBA B
COOTBETCTBHH C

- IJIJAHUPOBAHUE U OCYILECTBIICHUE JACUCTBUI B OKpYXKarolen
Cpele Ha OCHOBE 3HAaHMs LEJIeHd YCTOMYMBOIO pa3BUTHUSA

OTHOIICHHS K CBOEMY 3/I0pPOBBIO M IIPUPOTHOM CpEJIE;
- yMeTh cOOJII0JIaTh MpaBUja 3KOJOTHYECKH 1eJIecCO00pa3HOro

YeJI0BEYECTBa; MOBEACHUA B OBITY M TPYIOBOH JAEATEIBHOCTH B IEJAX
TPOMSBOACTBEHHIMI 1 4 rpHOE HETIpUSITUE  JEUCTBUH, NPUHOCAIIUX  BpEJl | COXPAHEHUS CBOETO 3JI0POBhS U OKPYKAIOIIECH TPUPOTHOU CPEbI;
Saaamt OKpY’Karollleu cpene; YUYHUTBIBATh OINACHOCTh BO3JIEWCTBHS Ha JKUBBIE OPraHU3MBI
- YMEHHUE MPOTHO3UPOBATH HEOMATOMPHUITHBIE SKOJOTUYECKHUE | ONPECTICHHBIX  BEIIECTB, TIOHUMAas CMBICT  TOKa3aTels
MOCJEACTBUS MPEANPUHUMAEMBIX IEHCTBUN, MPEAOTBPALLATh | MPEAEIbHOM TOMYyCTUMOM KOHIICHTPALIUH;
UX; - YMETb IPOTHO3UPOBATh, AHATIM3UPOBATh U OLIEHUBATH C MO3ULIUI
- pacliupeHue OmbITa JACATEIBHOCTH  HKOJOTHYECKOH | SKOJIOTMYECKOH  O€30MacHOCTH  TOCIEACTBUS  OBITOBOM U
HaIpaBJIEHHOCTH; MIPOU3BOJICTBEHHOW JESATEIbHOCTH 4YEJIOBEKa, CBA3aHHOHW C
- OBJIa/ICHUE HaBbIKaMH y4eOHO-HUCCIIe10BaTENbCKOM, nepepaboTKOM BELECTB; UCIIOJIb30BATh MOTYUYEHHbIE 3HAHUS JIJIS
MIPOEKTHON M COLIMATIBHOM AESTENbHOCTH; NPUHATHS TPAMOTHBIX pELIEHUH MpoOieM B CHUTyalUsX,
CBSA3aHHBIX C XUMUEH;
- yMEeTh OCO3HaBaThb OINACHOCTh BO3JCHCTBUSA Ha JKUBbIC
OpraHu3Mbl  OINpPEJCICHHBIX  BEIIECTB, [OHUMAas  CMBICI
[OKa3aTesst IMPEeACNIbHOM  JOIyCTUMOM  KOHLIGHTpAlud, W
MOSICHATH ~ HAa  TpUMEpax  CHoCOObl  YMEHBIICHUS U
MPENOTBPALLEHUS] MX BPEIHOTO BO3JCHCTBUS Ha OpraHHU3M
YeJloBeKa.
IIK 5.4. B o0J1acTH 3K0/10rM4€CKOr0 BOCIIUTAHUSA: - chopmMupoBaTh NMPEACTABICHUSA: O XUMHUYECKOW COCTaBJISIOMIEH
Peanu3oBsiBaTh - c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJbTYphl, IOHUMAHUE | €CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XUMUU B MO3HAHHUH
TEXHOJIOTHYECKHUE BIMSHUSL ~ COI[MAIbHO-DKOHOMHYECKHMX  TMPOIECCOB  Ha | SBJICHWM MPUPOIbI, B (DOPMUPOBAHUU MBIIUIEHUS U KYJIbTYPHI

IPOIIECCHI B
MalIMHOCTPOUTCIIBHO
M TIPOU3BO/ICTBE C
COOJIIOIEHUEM
TpeOOBaHUIl OXpaHBbI
Tpyaa, 6€30MacHOCTH
KHU3HEEATSITLHOCTH

COCTOSIHME IMPUPOAHOW M COLMAIBHON Cpeabl, OCO3HaHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MpobieMm;

- IJIJAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUN B OKpYy XKarolen
Cpelne Ha OCHOBE 3HAaHMs LEIeH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE  HENpUATHE  JEHUCTBUMH,

MPUHOCSIINX  Bpe

OKpYKarolieu cpene;

JMYHOCTH, €€ (PyHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAUMOM 15t
pelIeHus MPaKTHYECKUX 3a7jad M SKOJIOTUYECKH 0OOCHOBAaHHOTO
OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M IPUPOTHOM CpeJie;

- YMeTh COOJIOJATh NpaBWIa DKOJOTHUYECKH IEIECO00pa3HOTOo
MOBEJEHUsI B OBITY M TPYNOBOW JEATEIFHOCTH B IEISAX
COXpaHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH IPUPOTHOM CPE/IbI;
YUUTHIBATh OIACHOCTb BO3JCHCTBHA Ha JKUBBIC OPTaHU3MEI
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1 3aIUTHI
OKPYXaIoIlIe cpeapbl,
TIPUHITAIIOB U
METOIOB
OEepEKITUBOTO
MIPOU3BOJICTBA

- YMEHHUE MPOTHO3UPOBATH HEOJIArONPUITHBIE IKOJOTHYECKUE
MIOCJIEICTBUS NIPEANPUHUMAEMBIX JEHCTBUN, NMPENOTBPAIATH
UX;

- pacIIMpEeHHE OIBITa  JEATENbHOCTH  DKOJOTMYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMHU y4eOHO-HCCIIe10BaTEIbCKOH,
IIPOEKTHOM ¥ COLIMAIIBHOM ACSATENBHOCTH;

OTpPENICJICHHBIX  BEIISCTB, IMOHMMAas CMBICI  TOKa3aTess
MpeIeTbHON TOMyCTUMOW KOHIEHTPALINH;

- YMETh MPOTHO3UPOBATH, AHAJIM3UPOBATH M OIICHUBATH C TTO3UIIUN
JKOJIOTMYECKON  0€30IacHOCTH  ITOCHENCTBHASA  OBITOBOH |
MPOU3BOACTBEHHOM JEATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEIIECTB; UCIMOIB30BATh MOTYYCHHbBIE 3HAHUS JITIS
NPUHITHS TPAMOTHBIX pEIIEHUH TMpo0ieM B CHTyalUsX,
CBSI3aHHBIX C XUMHUEH;

- YMETb 0CO3HABaTh OMACHOCTh BO3/ICUCTBUS Ha KUBBIC
OpraHU3MbI ONIPEICTICHHBIX BEIIECTB, IOHUMAs CMBICTT
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2. CTpyKTypa " coJep:kaHue 0011e00Pa30BaTeJIbHON IUCHUIITHHBI «XUMUD)

2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Buna yueOHoi# padoThl O0nbem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTIIHHBI 72
B T.4.

OcHoBHOe coep:kaHue 64
BT. U..

TEOPETHUECKOE 00yUeHUE 30
MPAKTUYECKUE 3aHATUS 24
nabopaTOpHbIE 3aHATHUSL 10
IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 6
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEeopeTUIecKoe o0yueHue 2
[IPAKTUYECKUE 3aHATUS 4
IIpomexxyTounasi arrecramus (mudepeHInpOBaHHBIN 3a4eT) 2
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2.2. TemaTH4eCcKHUii IJIaH U coacpkaHue TUCHUIIJIMHBI «XHMHUA»

DopMupyem
HaumenoBanu Co 5 ) YpoBHu
Aep:KaHue y4eOHOro marepuaja (0CHOBHOE U NPo(ecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem ble
¢ pasieiiob u JadopaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY/Ib OCBOCHUS | gacoB | KOMIETEHIM
TeM "
1 2 3 4
OcHoBHOE conep:kaHne 64
Pa3znen 1. OcHOBBI CTPOEHUS BellleCTBA 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Ctpoenue
ATOMOB TeopeTnyeckoe o0yueHue 2
XHUMHYCSCKHX
3IeMEHTOB H 1-2. CoBpemeHHasi MozieNb CTpoeHUus aromMa. CUMBOJIUYECKUN S3BIK XUMUU. XUMUYECKUA IJIEMEHT.
npuposa DOnekTpoHHas KoHpurypamus atoma. Knaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, p-, d-32JI€MEHTHI). |
XHUMHYECKOH BanenTHble  onekTpoHbl.  BaneHTHOCTB.  DNEKTpOHHAs  HpPUPOJAa  XUMHYECKOH  CBA3H. 2
CBSI3H DNEeKTPOOTPUIIATEILHOCTh. BHUAB XUMUYECKOW CBsi3W (KOBaJCHTHAs, WOHHAs, METaJUITMYecKas,
BOJIOPOJIHAS) ¥ CIOCOOBI €€ 00pa30BaHUS
IIpakTHyeckue 3aHATHA 2
3-4 Pemienue 3amaHuid Ha HCIIOJIb30BAHUE XUMHUUYECKOW CHUMBOJIHMKHM M HA3BAHUU COSOUHEHUN IO
HOMEHKJIaType MEKIyHAapOJHOI0 COK3a TEOPETHUYECKOW U MPHUKIATHOM XMMHM W TPUBHAIBHBIX
HA3BaHUU JUIS COCTABJICHUS XUMHUYECKHX (OPMYJI TBYXAaTOMHBIX COSAMHEHUN (OKCHIIOB, CYIb(UIOB, 5
TUAPUJIOB U T.11.) U APYTHUX HEOPTAaHUUECKUX COSAMHEHUN OT/IETBHBIX KJIaCCOB. 2
[IpakTrueckue 3a1laHus HA YCTAHOBIIEHUE CBSI3U MEXK]Iy CTPOCHHUEM aTOMOB XMMUYECKHUX 3JIEMEHTOB U
MEPUOJUYECKUM MU3MEHEHUEM CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX COCJAMHEHUN B COOTBETCTBUM C
nonokenrem Ileprnoanuecko CUCTEMBI.
Tema 1.2. OcHoBHOe co/iep:KaHue 2 OK 01
[Tepuoanuecku OK 02
i 3aKOH | IIpakTn4yeckue 3aHATHS 2
tabmuma J[. 1.
MenpaeneeBa
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5-6 .Ilepuoauueckas cucrema xuMuueckux anemMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
[lepnoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMUYECKOro 31emenTa B [lepuonnueckoii cucreMe. MUpPOBO33pEHUYECKOE U HAYUYHOE 3HAYCHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XHUMUYCCKHX DJICMCHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTePHU3aLHNI0 XUMUUECKUX
3eMEeHTOB «MeTaTnyeckue / HeMeTaUTHIECKUE CBOMCTBA, NIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOIUUECKON CUCTEME
XuMHYecKuXx 3neMeHToB J.J. MeHaeneeBay

Pasznen 2. XuMu4yeckue peakunu

10

Tema 2.1.
Turmer
XAMHYECKHX
peakiuii

OcHoOBHOe co/iep:KaHue

TeopeTnyeckoe o0yueHue

7-8.Kiaccudukanus ¥ TUIBI XMMUYECKUX PEAKIIUN C yYaCTHEM HEOPraHMYECKHUX BEIIECTB.
CocraBneHue ypaBHEHUH peakluil cCoeIMHeHNs, Pa3IOkKEeHH, 3aMeIlleHHs], OOMeHa, B T.4. peakIui
TOPEHHUs, OKHCIICHUSA-BOCCTAHOBJICHUSI.

YpaBHEHMsI OKUCIEHUS-BOCCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTEND.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOJICTBEHHBIX Mpolieccax u
JKU3HEIESATEIIbHOCTH OPraHNU3MOB

IIpakTHyeckue 3aHATHA

9-10 YmMmenue paccuuThiBaTh KOJIMYECTBEHHbIE OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJUYECTBEHHBIE
3aKOHBI B XUMHUH U PACYETHI 110 YPABHEHHSIM XHUMHYECKUX peakiuii. MoJib KaKk eJuHUIA KOJIMYEeCTBa
BenlecTBa. MossipHas macca. 3aKOHbBI COXpPaHEHMsI Macchl M SHEpruu. 3akoH ABoraipo. MosspHbIi
00beM ra3oB. OTHOCHUTENbHAS TFIOTHOCTD Ta30B. Y MEHHE JIEaTh PACYCThI 110 YPAaBHEHUSM XUMHUYECKUX
peaKIuii ¢ KCIOJb30BAHMEM MACChl, 00beMa (HOPMaIbHbBIC YCIOBHS) ra30B, KOJIMYECTBA BEIICCTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYESC
Kas

OcHoBHOe coiep:KaHue

TeopeTnueckoe o0yueHue

OK 01
OK 04
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IUCCOLALNS U
WOHHBIA 00MEH

Teopust 3MEKTPOIUTHUECKON Tucconanuu. MoHbl. DIEeKTPOIUTHI, HEAJIEKTPOJUTHI. Peakiium HOHHOTO
oOmena. CocTraBiieHHE peakiMii HOHHOTO OOMEHa IyTeM COCTABIICHHS MX MOJHBIX M COKPAIIEHHBIX
HOHHBIX YpaBHEeHNH. KHCIIOTHO-OCHOBHBIE peakuy. 3aJaHus Ha COCTABJICHNE HOHHBIX peaKIHii

1,2

JlabopaTopHble 3aHATHS

13 -14 JIaGoparopHas paboTa “THITBI XUMHUECKUX PEaKIIUN .

HccnenoBanue THIOB (TI0 COCTaBY M KOJIMYECTBY HCXOAHBIX U 00pa3yIOMIMXCsl BEIIECTB) U IPU3HAKOB
XUMHYeCKHX peakiuil. [IpoBenenne peakiuii HOHHOTO 0OMeHa, OTIpeIeTICHNE CPEIbl BOAHBIX
pacTBOPOB. 3a/laHMsl HA COCTABJICHUE HOHHBIX PEAKIIUHA

2,3

KoHuTpoJubHasn
pabora 1

15 -16 Boeinonnenue 3apanuii no treme :CTpoeHUE BEMIECTBA U XUMUUYECKUE PEAKIINH

Pa3pea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BeleCTB

16

Tema 3.1.
Knaccuduxkanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOpraHM4YeCcKuX
BEILIECTB

OcHoOBHOE COAECPKAHUEC

TeopeaneCKoe oﬁyqe}me

17 — 18 Ilpenmet Heoprannueckon xumun. Knaccudukanusa Heoprannueckux Bemects. [IpocTeie n
CJIOZKHBIC BCIICCTBA. OCHOBHBIE KJIACChI CIIOKHBIX BCIIIECCTB (OKCHI[BI, TUAPOKCUABI, KUCJIOTHI, COJII/I).
B3aumocBs3b HEOpraHUYECKUX BeIeCcTB. ArperatHble COCTOSIHUS BenlecTBa. Kpucrannnueckue u
amopdHble BeniecTBa. TUITBI KPUCTANTMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJIsIpHasi, HOHHA,
MeTaJlIn4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH.
3aBUCUMOCTL XUMUYECKOU aKTUBHOCTHU BCIICCTB OT BHUAA XHUMHUYECKOH CBS3HU U THUIA
KpUCTAJUITMUECKOM pemeTku. [IpuurHbl MHOroo0pasus BEIEeCTB

HpaKanecm[e 3aHATHUA

19 - 20 3HaHKMe HOMEHKJIATYPBl HEOPTAHUUYECKUX BEIIECTB: HA3BAHKE BEIIECTBA UCXOIS U3 UX
XUMHUYECKON (OPMYIIbI UM COCTABICHUE XUMUUECKOH (hOpMyJIIbl HCXO/1 U3 Ha3BaHMs BELIECTBA 110
mexayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIIATYpE.

Pemnenne mnpakTHdeckux 3aJaHuil MO KiaccH(UKALMM, HOMEHKIAType M XUMHYECKHM (QopMmysam
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB (YrapHbIM Tra3, YIJIEKHCIbIM Ta3, aMMHakK, ramieHas
U3BECTh, HETallleHast U3BECTb, TUTHEBAS CO/A U IPYTHUX): HA3bIBATh U COCTABIATH (OPMYIIBI XUMUYECKUX
BELIECTB, ONPEENIATh MPUHAIIEKHOCTD K KiIaccy.

Hcrounnku xumudeckoit nHGopMaIuu (CpeacTs MaccoBoii nH(popMalnu, cetb UHTEpHET U Apyrue).

ITouck nHbOpMaMY IO Ha3BaHHSIM, HICHTH(HUKATOpaM, CTPYKTYPHBIM GopmyaMm

OK 01
OK 02
I1IK 3.4
[IK 3.5
I1IK 3.6
I1KS5.4
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Tema 3.2. OcHoBHOe co/lep:KaHue OK 01
®dusuKo- OK 02
XHMHUECKIE Teopernuyeckoe o0y4enue MK 3.1
CBOMCTBa K 3.2
HEOPTaHNYECKIX 21- 22 Meramipl. O0umue (usnueckre U XMMHUYECKHE CBOWCTBa MeTauioB. CHOCOOBI MOJIyYEHHS. 1 IIK 3.3
BEILECTB 3HaUEHUE METAJJIOB M HEMETAJUIOB B IMPUPOJE U JKUZHEIECATEIBHOCTH 4YEJIOBEKA U OPraHU3MOB. K 3.4

Kopposus MeTannoB: BUAbI KOPPO3HH, CIOCOOBI 3aLIUTHl METAJJIOB OT KOPPO3UHU

23- 24 Hemeramibl. O0mue pu3nueckue 1 XUMUYECKHUE CBOMCTBA HEMETAIJIOB. TUITUYHbBIE CBOWCTBA |

HemeTayioB [V— VII rpynn. Knaccudukanus u HoMeHkIaTypa coefuHeHU HemeTauioB. KpyroBopoTst

OMOTEHHBIX IEMEHTOB B IIPUPOJIE

25-26 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,

KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOAOPOIHBIX !

COEIMHEHM, BBICIINX OKCUJ0B M THAPOKCHIOB

IIpakTHYeckue 3aHATHSA

27-28 CocTaBieHHE YPAaBHEHMH XUMHUYECKHMX pEaKkUUMid C YyYacTUEM NPOCTBIX M  CIIOKHBIX

HEOPraHMYECKUX BEUIECTB: METAJIOB U HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIIOB M aM(OTEPHBIX

3JIEMEHTOB; HEOPTraHMYECKUX KHCIOT, OCHOBAaHUH M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHUYECKHUX

COJIEH, XapaKTEPU3YIOLUX UX CBOKCTBA. 2

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOICTBA, COCTaB, MOJIyYEHHUE U

0e30MacHOe HCIOJb30BaHNE BAXKHEUIINX HEOPraHWYECKUX BEHIECTB B OBITY M MPaKTHUYECKOU

JIESITEJIbBHOCTH YEJIOBEKA
TeMma 3.3. OcHoBHOe coepxxanue OK 01
WNnentudukams OK 02
Heopranudyeckux | J1200paTOpHBIE 3aHSATHS OK 04
BELIECTB

29-30 JlabopaTopHas pabota «MnenTudukanys HeOPraHMIECKUX BEIIECTBY.

Pemenne skcrnepuMEHTANBHBIX 3ajjad MO XUMHYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IIO

Pacro3HaBAHUIO U MOJIYYEHHUIO COEMHEHUI METAJNIOB U HEMETAJIOB. 2-3

WNnentudukanisi HEOPraHWYECKUX BEIIECTB C HCIOJIB30BaHUEM HX (PU3HKO-XMUMHUYECKHUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakuuid. KauecTBeHHBbIe peakiuu Ha cynb(ar-, KapOOHAT- U XIOPU-

AQHUOHBI, HA KATUOH aMMOHMUSI
KouTtposbHas . 1

31-32 CBoiicTBa HEOPraHMYECKUX BEIIECTB
pabora 2
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Pa3pea 4.

CTpoeHue U CBOMCTBA OPraHM4YeCKNX BelIeCTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BEIIECTB

OcHoBHOe co/iep:KaHue

Teoperuueckoe 00yueHue

33-34 [losiBIeHHE U Pa3BUTHE OPTAHUYECKON XMMHH KakK Haykd. [IpeagmeTr opraHn4eckoi XUMHH.
MecTo 1 3HaYeHNE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHYECKOE CTPOEHHE KaK MOPSAJOK COCJUHEHUS ATOMOB B MOJIEKYJIE COIVIACHO WX BAJEHTHOCTH.
OcHOBHBIE NOJIOKEHHSI TEOPUU XMMHUYECKOIO CTPOEHHUSI OpraHndyecKkux coequHennii A.M. bytineposa.
VYriepoaHslii CKENET OPraHUYECKON MOJICKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XHUMHYECKOTO
CTpOEHMS MOJIEKYJI. MI30Mepus U U30MepHl.

[lonstne o @ynkumonanbHoM rpymnmne. Panukan. IlpuHOunel KiacCU(pUKAUU OpPraHUYECKUX
coequHeHuil. MexayHaponHas HOMEHKJIATypa M IPHUHLUIIBI HOMEHKJIATYpbl OpPraHMYECKHX
coenuHeHuil. [lonsTre 00 azoTconepKalMX COEIUHEHMSIX, OMOJIOIMYECKH AaKTUBHBIX BEIIECTBAX
(yrneBojax, *xupax, OeJlKax U Jp.), BBICOKOMOJEKYJSPHBIX COCIUHEHUSAX (MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

35-36 3HaHME HOMEHKJIATypbl OPraHWYECKUX COEAMHEHHUH OTHAEIbHBIX KJIaccOB (HACBILIEHHBIE,
HEHACHIIIEHHBIE U apPOMATUIECKHE YTIIEBOIOPOIBI, CTUPTHI, (PEHOITBI, aJIhICTH/Ibl, KETOHBI, KAPOOHOBBIE
KUCIOTHI 1 Jp.) CoCTaBlIeHUE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMYECKUX BEIIECTB
OTIENBHBIX KIJIACCOB, HMCIONB3YSl WX HA3BaHUS 10 CHCTEMATHYECKOH M TPUBHAIBHOW HOMEHKJIAType
(oTMNeH, aueTWieH, TIMUEpuH, (eHos, ¢GopMaibAeru], YKCyCHas KHUCIOTa, TIUIHUH). Pacuers
npocTteinei hopMyJIbl OPraHnIeCKON MOJIEKYJIBI, HCXOJS U3 DJIEMEHTHOr0 cocTana (B %)

OK 01
I1IK 5.4

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCOUHCHHI

OcHoBHOe conep:kaHue

12

TeopeTnueckoe o0y4eHue

37-38 dU3UKO-XUMHUECKUE CBOMCTBA OPraHMUECKUX COSAMHEHHUH OTIENbHBIX KIaccoB (0COOEHHOCTH
KJaccu(pUKalui ¥ HOMEHKJIATypbl BHYTPH KJ1acca; FOMOJIOTHUECKUH psit ¥ o01mas popMyiia; n30Mepus;
¢du3nueckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIOCOOBI NOTYUYCHHUS):

— MNPCACIbHBLIC YTJICBOAOPOIbI (aJ'IKaHBI u I_[I/IKJ'IOB.J'IKaHBI). FopeHHe MCTaHa KaK OAMH M3 OCHOBHBIX
HCTOYHHKOB TCIJIa B MIPOMBINIJICHHOCTU U 6BITy. CsolicTBa MNPUPOAHBIX YIJICBOAOPOOA0B, HAXOXKICHHUC
B IpUpOoaAC U NIPUMCHCHUC aJIKAHOB,

OK 01
OK 02
OK 04

[IK 3.4
[IK 3.5
[IK 3.6
I[IK 5.4
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— HempeneibHble (ANKeHbl, aJKWHBI M AJKaJWEHbl) M apoMaTHuYecKue YyriieBoAoposl. ['opeHue
alleTUJICHAa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

39-40 Kucnopoaconaepkaiiye COe€AMHEHUS (CIUPTHI U (PEHOJbI, KapOOHOBBIE KHUCIOTHI M 3(UPBI,
aNbJIETUIbl U KETOHBI, XKHUPbI, yraeBoabl). [IpakTuueckoe nmpuMeHeHUEe STUIICHTIIMKOIS, TIIMLIEPHUHA,
¢denona. [Ipumenenue popmanpaeruaa, aneTaabAeruia, yKCycHoOM KUCIoTbl. Mblia Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOMCTBA MBILIa

41-42 A3zorcoaepkaiiue COSAWMHEHHS (aMUHBI M aMUHOKHUCIIOTHI, Oenku). BBICOKOMOIEKYISIpHBIC
COeIMHEHUS (CUHTETUYECKHE U OMOJIOTHYEeCKU-aKTHUBHBIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHA KaK OCHOBHOE HaIlpaBICHUE €r0 UCIOJIb30BaHUSI.

["'eHeTHyecKas CBSI3b MEXJ1y KJIacCaMH OpraHMYeCKHX COSTMHEHHM

HpaKTI/I'ICCKI/Ie 3aHATHUA

43-44 H3zyueHue CBOICTBAa OpPraHMYECKUX COEIUHEHUI OTAEIbHBIX KJIAaccoB (TpUBHAIbHAs W
MEXyHapoAHasi HOMEHKJIATypa, XUMHUECKUE CBOMCTBA, CIOCOOBI MOTY4YEHHUs): MpeaeibHbIe (AIKaHbI
U IIUKJIOAJIKaHbl), HENPEEIIbHbIE (JIKEHBI, aJIKUHbl U AJKaJAUEHbI) U apOMAaTUYECKUE YIIJIEBOAOPOIBL,
CHMPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI ¥ 3(UPHI, aJbAETHIbl U KETOHbI, aMUHbI 1 aMUHOKUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3aJaHUsl HAa COCTABJICHUE YPAaBHEHUH XUMHUYECKUX peakluil ¢
y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAaHMM UX COCTaBa M CTPOCHHUS

45-46 CocraBieHHME CXEM peakUMi (B TOM YHCJIE MO MPENIOKEHHBIM LIEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOIUX XUMUYECKUE CBOWCTBA OPraHWYECKUX COCITUHEHUH OTAEIBHBIX KIacCOB, CIIOCOOBI
UX TONYyYeHHS W Ha3BaHUE OPraHMYECKHX COCIMHEHUH I0 TPUBUAIBHOW WM MEXKIyHAPOIHON
CHCTEeMaTHYECKOH HOMEHKIIaType.
Pemenne TpaKkTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JaHUl HAa CBOMCTBA OPraHMYECKUX
COC/IMHEHUH OTJCNBHBIX KJIACCOB

JlaGopaTropHnas padora

47-48 JlabopaTtopHas padora “IIpeBpaleHnss OpraHMuecKuX BELIECTB IPU HarpeBaHuu'".
[Tonydenue >TrieHa U U3y4EHUE €ro CBOMCTB. MoaeInpoBaHuE MOJIEKYJI M XUMHUECKUX TTPEBPALICHHI
Ha MPpUMEPE ITaHA, dTUJICHA, ALIETUJIEHA U JIP.

Tema 4.3.
Wnentudukanus
OpPTaHHYECKUX

OcHoBHOEe coiep:KaHue

TeopeTnueckoe o0yueHue

OK 01
OK 02
OK 04
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BEIIIECTB, UX

49-50 buoopranndeckue coenunenus. [I[puMmenenne n 6uosornueckas posib yriieBooB. OkucieHue

I1K.5.4

3HA4YECHHE U VIJIEBOJOB — HCTOYHUK DHEPTHUHM KHUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT. 1
IPUMEHEHUE B [IpeBpamenust OenkoB MUIMM B opraHuzMe. buonornyeckue ¢yHkiuu OenkoB. buonoruueckue
OBITOBOM U (GYHKIMH )KUPOB. PoJIb OpraHuyecKOl XMMHUHU B PEIICHUH MPOOJIEM MMHILIEBOK 0€30I1aCHOCTH
POU3BOJACTBEHH | 51-52 Ponp opraHndeckoil XUMUU B PEIICHUU MPOOJIEM IHEPreTHUeCKOi 0e30MacHOCTH, B Pa3BUTHHI
OM JIEATEIBHOCTH | MEMIMHBI, CO3aHIU HOBBIX MATEPHAIIOB, HOBBIX HCTOYHHKOB YHEPTUH (bTCPHATHBHBIC HCTOYHHKH
YeJloBeKa sHepruu). OmnacHOCTb BO3JCHCTBUS HAa KUBBIE OPraHU3Mbl OPTraHMYECKHX BEIIECTB OTIEIbHBIX I
KJIaCCOB (yTJIEBOJIOPOMBI, CIUPTHI, (DEHOIBI, XJIOPOPTaHUYESCKUE TPOU3BOIHBIE, AlBIACTUILI U AP.),
CMBICJI TTOKA3aTeNsl IPEIeIbHO TONYCTUMON KOHIICHTPALMH
JlabopaTropHble 3aHATHS
53-54 JlabGoparoprast padota: “UneHTnrKanms OpraHuiIeCKiX COSTUHEHUH OTACIbHBIX KIacCOB”
HccnenoBanue OpraHMYECKUX COCOUHEHHM  HAa MACHTU(UKALMIO OPraHUYECKUX COCIMHEHMIA
OTJIENbHBIX KJIACCOB (Ha NpUMEpe albAETUIOB, Kpaxmalla, YKCYCHOH KHCIIOThI, OEJKOB M T.I.) C
UCIIONB30BaHUEM UX (DU3UKO-XMMHUYECKHX CBOWCTB M XapaKTEPHBIX KAYECTBEHHBIX pPEaKIIMA. 2-3
Henatypanust 6enka npu HarpeBaHuu. L[BeTHbie peakunu O6enkoB. BO3SHUKHOBEHHE aHATUTHYECKOTO
CUTHaJIa C TOYKHU 3pEHUs XMMHUYECKUX IIPOLIECCOB IMpPH MPOTEKAHWHM KayeCTBEHHOW pEeaKIuH,
MO3BOJISIOIEH MICHTU(OUIIMPOBATD MPEIJIOKEHHBIE OPTAHMUECKUE BEIIECTBA
KonTtpoubnas . .
paGora 3 55-56 Brinonnenue 3aganuii no teme: CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB
Pa3pea 5. Kuneruveckne u TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peaKkIuii
CkopocTb OcHoBHoOe coepxaHue OK 01
XUMUYECKHUX OK 02
peakuui. IIK 3.4
XUMHYECKOE [IK 3.5
paBHOBeECHE [IK 3.6
[IK 5.4
Teopernueckoe o0y4enue
57-58 CkopocTh peakiiny, €€ 3aBUCUMOCTh OT PAa3TUYHBIX (JAKTOPOB: MIPUPOJIBI PEarupyIOINX BEIIECTB,
KOHIIGHTPAIIM PEarupyroluxX BEHIECTB, TEMIEPAaTypbl M IUIOMIATHA PEaKIMOHHOW TOBEPXHOCTH. |

TennoBsie 3¢ (HEKThl XUMUYECKUX PEAKIIUi. DK30- U SHIOTEPMHUUECKUE, PEAKIIHH.
OO6patuMoOCTh peakiuii. XUMHUYECKOEe DPABHOBECHE M €r0 CMEIIEHHWE TOJ ACHCTBHEM pPa3IMUHBIX
(hakTOpOB (KOHIEHTPALIKS PEareHTOB MIIM MPOAYKTOB PEaKIUHU, JaBJICHHE, TEMIIECpaTypa) JUIsl CO3TaHUs
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ONTUMAJIBHBIX YCIOBUU MPOTEKaHU XUMHUYECKHX npoueccoB. [Ipunuumn Jle [laTense

IIpakTyeckune 3aHATHA OK 01
OK 02
59-60 Pemenre npakTHKO-OpPUEHTUPOBAHHBIX 33/IaHU Ha aHANU3 ()aKTOPOB, BIUSIONIMX HA U3MEHEHUE IIK 3.4
CKOPOCTH XUMUYECKOU PEAKIIMH, B T.4. C MIO3HUIINI YKOJIOTHUECKH IEI€CO00pa3HOTO TOBEACHHS B OBITY TIK 3.5
U TPYJOBOM JI€ATEIHOCTHU B LEISAX COXPAHEHUS CBOETO 3/I0POBbsI M OKPYKAIOLIEH TPUPOTHOMN CpEeIbl. 2-3 IK 3.6
PemieHne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHwe npuHuuna Jle-IlaTense mus IIK 5.4
HAXOXKJICHUsS HAMpaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW pEaKkIuu W aHalu3 (HaKTOpoB,
BIIUSIONINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS
Pa3pea 6. PacTBOpbI
Tema 6.1. OcHoBHOe co/iep:KaHue OK 01
[Tonstue o OK 02
pacTBopax Teopernuyeckoe o0y4enue OK 07
61-62 PactBopenue kak Quznko-xuMuyeckuii mporecc. PactBopel. CrocoObl HpPHUTOTOBIICHHS TK 3.4
pactBopoB. PactBopumMocTs. MaccoBast 10Jis1 pacCTBOPEHHOT0 BelecTBa. CMBICH MOKa3aTesl MPEeAeIbHO gﬁ gé
JOTTYCTUMON KOHIIEHTPAIIMU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMYECKON 0€30M1aCHOCTH. K 5' 4
[IpaBuia 3KOTOTHYECKH I1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY W TPYIOBOU NEATEIBHOCTH B LIEJSAX 1 :
COXPAHEHHUS CBOETO 3J0POBbSl U OKPYKAIOIIEH MPUPOAHON CPE/bl; ONMMACHOCTh BO3JCHCTBUS HA KUBBIE
OpraHU3MbI ONIPE/ICTICHHBIX BEILIECTB.
Pemenne mpakTUKO-OpUEHTHPOBAHHBIX PACUCTHBIX 3aJaHUI Ha PACTBOPHI, UCIIOIB3yEMbIC B OBITOBOM
Y IPOU3BOJICTBEHHOM JIEATEIIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe co/iep:KaHue OK 01
HUccnenosanue OK 02
CBOJICTB JlabopaTropHble 3aHATHS OK 04
pacTBOPOB
63-64 JlabopaTtopHas pabota «IIpuroroBieHne pacTBOPOBY. )3

[IpuroroBnenune pacTBOPOB 33AaHHON (MacCOBOH, %) KOHIIEHTPALUH (C IPAKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCAMH) U OIPEJENICHHE CPEIbl BOJHBIX PACTBOPOB.
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Pemienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

IlpodeccHoHAILHO-OPHMEHTHPOBAHHOE COep:KaHueE (CoAep:KaHUe MPUKJIATHOTO MO/TYJIs)

Vi OK 01
Pa3zpen 7. Xumus B ObITY U IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA 6
OK 02
Xumus B ObITY U
Garry OcHoBHoOe€ conepxxaHue 6 OK 04
IIPOU3BOJCTBEHH
o OK 07
01 ACATCIPHOCTH | TogpeTHueckoe obyueHne 2 K 3.4
YeJI0BEKa :
65-66 Hogelilme AOCTMXKEHHS XUMHYECKOM HAyKM M XUMUYECKOW TexHoioruu. Poib Xumuu B K 3.5
00eCreuYeHNH SKOJIOTMYECKOM, PHEPreTHUeCKOM M NUIEBOW 0e30MacHOCTH, PAa3BUTUU MEIHULIMHBL. ) T1K 3.6
[IpaBuna momcka M aHaMM3a XMMHUYECKOH HMH(OpMAIMM W3 Pa3IUYHBIX HCTOYHHKOB (HAaydHas H TK 5.4
yueOHO-HayuyHas JJUTepaTypa, CpeicTBa MaccoBoil MH(popmaiuu, cetb VIHTepHeT)
IIpakTn4yeckue 3aHATHS
67-70 HaxoxaeHue noucka U aHajau3a KeHCOB O MPUMEHEHUH XMMHUYECKHUX BEIECTB U TEXHOJIOTHH ¢
yueToM Oynymell mpodeccMOHaNbHONW JeATeNIbHOCTH 10 TeMaM: BaKHEHIIWE CTpPOUTENbHbIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKJI0, KEpaMUKa, MaTepUabl Js SJIEKTPOHUKH, 4
HAaHOMAaTepHallbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHUKM DHEPIUH, OPraHUYECKHME M MUHEPAJIbHBIC
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAsI XUMHUSI.
3ammra: IlpeacraBieHue pe3ybTaToB pelleHus KeiHcoB B (hopMe MUHHU-JIOKJIAJA C Ipe3eHTauuen
71-72 IlpoMe:KyTOUYHasI aTTeCTAUS N0 JMcHUIINHe (1u(depeHIINPOBAHHBIN 3a4eT) 2
Bcero 72

ﬂﬂ}l xapakmepucmuKku ypoeHsa 0C60eHun yueﬁuozo mamepuaila ucCnojib3yromcsa Cﬂeoytomue 0003HAUCHUA:

1 — o3naxkomumenwvhwlil (60cnpoussedenue unpopmayuu, y3Hasanue (pacnosnasanue), 00vICHeHue panee U3y4eHHbIX 00beKnos, COUCMS U M.N.);

2 — penpoO0yKmusHblil (8bIN0IHEHUe 0eaMeNbHOCIU N0 00paA3Yyy, UHCMPYKYUU UTU NOO PYKOBOOCMBOM),;

3 - npodykmueﬂbnl (CdMOCmOﬂmejleOe NnJ1aHuposeaHue u 6blNnoJIHEHUe aeﬂmeﬂbHOCWll/l, peuteHue npO6JZ€MHblx 3610611{).
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3. YcaoBus peanu3anum nporpaMmbl 001eo0pa3oBaTebHONH JUCHHUIIMHBI

3.1. TpeGoBaHus K MUHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrevyeHHI0

Peanuzanus mporpaMMbl JUCHMIUIMHBL TpeOyeT Hanuuus y4yeOHoro kaOuHera XuMmHsS U

buomorus.

O6opynoBanue yueOHOro KabuHeTa: HacTeHHbIE CTEHABI MOCTOSHHOM sKcmo3uiuu «Ooume

(opMyJIBI OPraHMYECKUX COCTUHCHHIT», « PacTBOpUMOCTh coJiel, KHCIOT W OCHOBAHHW B BOJIE»,
«DNEeMEHThl C MOCTOSHHOW U MEPEMEHHOW BAJICHTHOCTHIO», « (PU3MUECKUE BEIWYUHBI B XUMHUYECKHX
pacuérax», « XuMHS M KU3Hb», «Munepanbl u pyap», «IICXD J[.M.MenneneeBa», «TexHuxa
0€30MacCHOCTH Ha yPOKaX XUMHUI.

VYyeOHble HArIAHbIE IOCOOUS:

- pa3pabOTKH MPaKTUYECKHX, JTa0OpaTOPHBIX padoT,

- pa3pabOTKH 3aHATHIA ISl CAMOCTOSTEIFHON paOOThl 00YYarOIUXCs,
- TeMaTU4YeCKUe TaOJIHIIbI,

- KOJUICKITUH,

TCO: HOyTOYK, BUICOTIPOEKTOP.

O6opynoBanue:
PaGouee mecto nenarora:

-CTOJI, CTYJ, I0CKa, KpaH, AepskaTenu i Tadnui, Tym6a st TCO, mynbT ynpaBieHus, BRITSDKHON mkag,
OaKkTepULMIHAS JTaMIIa.

Pabouee mecTo o0yuaromerocs:

-ctou - 15, crynbs — 30.

3.2. UupopmaunonHoe odecriedyeHue 00yUeHust
IlepeyeHs pekoMeHayeMbIX Y4eOHbIX H31aHNH, UHTepHeT-pecypcoB, 10NOJTHUTEIBLHOM JTUTEPATYPBI

s cTyaeHToB:

1.

Epémun B.B. Xumus Yrayonéunsiii ypoens.10-11xim. ITox penakumeit Jlyauna B.B. M. JIpoda
2020.

labpuensa  O.C.  ,Octpoymo  W.I. CmankoB C.A  Xwmua 10 w1 AO
«3narenscTBO Ilpocsemenue.»2023

I'abpuensu O C OctpoymoB U I' Cnaakos C A Xumus 11 knacc AO «M3natenbctBo»2022
Iabpuensu O.C. OctpoymoB N.I'. Axne6enun A.K. Xumus. Boansriii kypc. OOO « podar», AO
«3narenscTBo. IIpocBemienne.»2022

Epémun B.B.Ky3smenko H.E., Tepenun B.U., JIpoznoB A.A .Xumusa 10xn. Xumusa llki. c
yrnyonénabM uzyuenuem. AO « U3narensctBo. [Ipocsemenue.»2022

Epémun B.B. [lpo3noB A.A. Jlynun B.B. non penaxuwmeit Jlynuna B.B. Xumus 11 ki, AO «
W3narensctBo [IpocBemenue» 2022

s npenogaBareJieii:

O6 oOpazoBanuu B Poccuiickoit ®enepamuu: denep. 3axkoH ot 29.12. 2012 Ne 273-®d3 (B pen.
®enepanbhbix 3aKk0HOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHECCHHBIMU
®epnepanbHbiM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)
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[Tpuka3z MunucrepcTBa oopasoBanus u Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHeceHNH H3MEHEHU I
B (emepanbHbIi ToCyJapCTBEHHBII 00pa3oBaTEeNbHBIN CTaHAApT cpeaHero oomero oOpa3oBaHus,
YTBEPKACHHBIN NpuKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepauuu ot 17 mas 2012
r. N413"

[Ipumepnass ocHoBHasi oOpa3zoBareiibHas MporpaMMa CpeAaHero oomiero oOpas3oBaHHs, OJ00peHHas
penieHreM ¢eaepaibHOro yueoOHO-MeTOINYECKOro 00bEAMHEHUS 10 00111eMy 00pa30BaHuIO (IPOTOKOI OT
28 uronst 2016 1. Ne 2/16-3).

CnaakoB u np. Xumus i npodeccHii M CHEMUATBHOCTEH TEXHHYECKOTO MPOQuiis (JICKTPOHHOE
npuioxenue). — M.,2017

HNHuTepHeT-pecypcsl
www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBsl rops»).

www.hemi.wallst.ru (O6pa3oBaTeNbHBIA CAUT TSI IKOJBHUKOB « XHMHS).

www.alhimikov.net (OOpa3oBaTenbHBINA CAUT TSI IKOJBHUKOB).

www.chem.msu.su (DeKTpoHHAst ONOINOTEKA 110 XUMHUN ).

www.enauki.ru (HHTepHET-U3/1aHue Ui yuuTeneil « EcTecTBeHHbIe HAyKn»).

www. [ september.ru (MmeToauueckas razera «llepBoe ceHTIOps»).

www.hvsh.ru (kypHan « XUMHS B IIIKOJIEY ).
www.hij.ru ()xypHan « XUMHS U )KU3HBY).

www.chemistry-chemists.com (351€KTpOHHBIH )KypHanl « XUMUKH U XUMHUSA» ).

4. KOHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOMN AN CHUIITTHHBI

KoHTposib M OIlGHKAa pe3yiabTaTOB OOYYEHHs OCYIIECTBISETCS IIPEernoAaBaTelieM B IIpoIecce
MPOBEICHUSI MPAKTUYCCKUX 3aHATHH W JTAa0OpaTOPHBIX pabOT, TECTHPOBAHWUS, a TAK)KE BBHITIOITHEHUS
O0yJalomMMHUCS WHIUBHIYaIbHBIX 3aJaHUil, NPOEKTOB, HCCIEAOBaHUN. Pe3ympTaTtel 00y4eHHS
OIIPEIETISIOT, YTO 00yYaIOIINeCs TOJDKHBI 3HATh, IOHUMATh U JIEMOHCTPHPOBATH IO 3aBEPLICHUH H3YYCHHS
JMCIUTITHHBL.

Jns  ¢opMupoBaHHs, KOHTPOJS W OLEHKHM pe3yJbTaTOB OCBOCHHUSA Y4E€OHOM JAMCHUIUIMHBI
UCTIOJNB3YETCSl CHUCTEMa OLIEHOYHBIX MEpPONPUATHHA, NpEeACTaBIAIOmas coboil KOMIUIEKC Y4eOHBIX
MEpPONPUSATHA, COTIIACOBAHHBIX C Pe3yJbTaTaMH 00y4eHus u chopMyarpoBaHHbIX ¢ yuetom ®I'OC COO
(npeametHble pe3ynbTarhl o aucuuiuinie) u @I'OC CIIO.

THunbl 0LEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTaT 00yueHust .
MeponpusTHil

I | OcHoBHOE conepkanmne
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THNBI OLIEHOYHBIX

Ne | OK/ITIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnusi .
MeponpusITHIA
1 Pazgean 1. OcHoBBI @opmyposar,
0a30Bble MOHSTUA U
CTPOEHHUs BelllecTBa
3aKOHbI XUMHH
1.1 | OK 01 CtpoeHne aToMOB CocraBusate xumuueckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX DJIEMEHTOB |(DOPMYIIbI COSTUHEHHUM B |XUMUYECKUX SJIEMEHTOB U
U IPpUPOJA XUMUYECKON |COOTBETCTBUHU CO MPUPOJA XUMUUECKOU CBS3M.
CBSI3U CTETIEHbIO OKUCIICHUS 2. 3a1aun Ha COCTaBJICHUE
XUMHYECKHUX DJIEMEHTOB, |XHUMHUYECKUX (Popmym
WCXOJI U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COSTUHEHUN
ANEKTPOOTPHULIATETLHOCTH |(OKCHUIOB, CYJIb(HIOB,
TUAPUJIOB U T.11.).
3. 3a1aHus Ha UCTIOJIb30BAHKE
XUMUYECKOH CUMBOJIMKU U
Ha3BaHUM COEIMHEHUH T10
HOMEHKJIaType
MEXKyHapOIHOTO COI03a
TEOPETUYECKON U
MPUKJIATHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUM IS
COCTaBJICHUSI XUMHUYECKUX
hopMysT ABYXaTOMHBIX
COCTMHCHHH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I1.)
U JPYTrUX HEOPTaHUUECKUX
COEMHEHHI OTIIEIbHBIX
KJIacCOB
1.2 | OKO01 |Ilepuonnyeckuii 3akoH U |XapakTepu30BaTh 1. Tect «Metammmueckue /
OK 02 |rabmuma JI.W. XUMHYECKHE SJICMEHTHI B |HEMETAJNTNYSCKUE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX AIEKTPOOTPHUIATEIHHOCTD U

MTOJI0KECHUEM B
MIePUOTUYECKON CHCTEME
XHMHYECKHUX DJICMEHTOB
.. Menneneera

CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX AJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B
MIEPUOIUUYECKON CUCTEME
XUMHUYECKUX dyiemenToB J[. 1.
MenneneeBay.

2. [TpakTryeckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3U MEXITY
CTPOCHUEM aTOMOB
XUMHUYECKUX AJIEMEHTOB U
MEPUOIUYECKUM U3MEHEHHEM

32



OK/IIK

Monayas/Paznen/Tema

Pe3yabTaTt 00yueHus

THNBI OLIEHOYHBIX
MepOonpUATHI

CBOMCTB XMMHYECKHX
9JIEMEHTOB U MIX COCTMHECHUMN
B COOTBETCTBHUH C
nonoxxenueM Ilepuonnueckon
CHCTEME.

3. IIpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHns Ha
XapakTepU3alHI0
XHUMHYECKHUX 3JICMEHTOB:
«Mertamnueckue /
HEMETAJUIMICCKHE CBOMCTBA,
3IEKTPOOTPULIATENHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX DJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM U
IOJIOKEHHEM B
MEePUOINYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB
.. MenneaeeBay

Pa3nea 2. Xumnueckune
peakuuu

Xapakrepu3oBaTh THIIbI
XHUMHYECKHX peaKui

KonTtposbsnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

TuIsl XUMHYECKUX
peakuuii

CocraBnsTh peakuuu
COCTMHEHMUS, PA3TIOKEHUS,
o0OMeHa, 3aMelIeHHS,
OKHCIIUTENIBHO-
BOCCTaHOBUTEJILHBIE
peakuuu

1. 3amayu Ha cocTaBJICHUE
YPABHEHUHN PEaKLIAN:

— COCIMHCHMS, 3aMEIICHHS,
pasnoxeHusi, 0OMeHa;

— OKUCJIUTEILHO-
BOCCTAHOBUTEIBLHBIX PEAKITHI
C HCIIOJIL30BaHUEM METOIa
ANIEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MaccChl
BEIIECTBA WIK 00BEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WU 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B PEAKITUN
BEILIECTB; PACUETHI

Macchl (00bEMa, KoMYecTBa
BEILIECTBA) MPOJTYKTOB
peaKkInu, eciid OJHO U3
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTaTt 00yueHus

THNBI OLIEHOYHBIX
MepOonpUATHI

BCIICCTB UMCCT IIPUMECHU

2.2

DIIEKTPOIUTHYECKAS
JUCCOLMAIUS M HOHHBIN
oOMeH

CocTaBisATh ypaBHEHUS
XMUMUYECKHUX peaKIu
HMOHHOTr0 0OMeHa ¢
ydacTHeM
HEOPraHUYECKUX BEILECTB

1. 3amaHus Ha cocTaBJIEHUE
MOJICKYJISIPHBIX H HOHHBIX
peaKIuii ¢ ydaCTHEM KHUCJTIOT,
OCHOBaHHUI U COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JlaboparopHast pabota
"Turbl XUMHUYECKUX peakiuit”

Pa3zpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue
CBONCTBa
HEOPraHu4ecKux
BellecTB

KonTtposbnas paGora
«CBoiicTBa
HEOPraHn4E€CKHUX BEIIECTB)

3.1

OK 01

IIK 3.4
IIK 3.5
IIK 3.6
IIK 5.4

Knaccudukanms,
HOMEHKJIaTypa u
CTpPOCHHE
HEOPTraHUYECKHUX
BEIICCTB

Knaccudunuponats
HEOPraHN4ecKue
BEIIIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknartypa u
Ha3BaHHME HEOPTaHUUYECKUX
BEIIECTB UCXO/S U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBJIEHUE XUMHUYECKON
(bopMyIIBI HICXOIS U3
Ha3BaHMsI BEILIECTBA I10
MEXKIYHAPOIHON UITN
TPUBHAIBHON
HOMEHKJIAType».

2. 3amaun Ha pacyet
MacCcoBOM J0JU (MaccChl)
XMMHYECKOI0 JIEMEHTA
(coequHEHUs) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3agaHus 1Mo
KJ1accupuKanuu,
HOMEHKJIATYpe U XUMUYECKUM
dbopMyiiaM HEOPraHUYECKUX
BEIIECTB Pa3IMYHbBIX KJIACCOB.
4. TlpakTHueckue 3a/lanus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BELLECTB B
3aBHCHMOCTH BHJIa
XUMHUYECKOH CBSI3U U THIA
KPHUCTAJUTMYECKOMN pEelIETKH

3.2

OK 01
OK 02

Dduznko-xuMuyeckKue
CBOMCTBA

YcranaBnuBaTh
3aBUCUMOCTH (DU3HUKO-

1. Tect «OcobeHHOCTH
XUMHUYECKHUX CBOMUCTB
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTaTt 00yueHus

THNBI OLIEHOYHBIX
MepOonpUATHI

IIK 3.4
IIK 3.5
IIK 3.6
IIK 5.4

HCOPraHN4YCCKUX
BCIICCTB

XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECCTB
OT CTPOCHHS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJUIMYECKOU
pelieTKu

OKCHJIOB, KHCJIOT, OCHOBAHHI,
aM(OTEepPHBIX TUIPOKCUIOB U
coJei».

2. 3a1aHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKkuuii ¢ y4aCTUEM IPOCTBIX
Y CJIOKHBIX HEOPTaHUUECKHUX
BEIIIECTB: OKCHIOB METAJIJIOB,
HEMETaJUIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHUCJIOT, OCHOBAHHI U
amM(OTEePHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX
CBOMCTBA U CITOCOOBI

MOy YSHUSI.

3. IIpaktuxo-
OPHUEHTHPOBAHHBIE
TEOPETHUYECKUE 3a]IaHNs Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKHUX BEILECTB
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OK 01
OK 02
OK 04

WNnentuduxarms
HEOPTaHMYECKUX
BEIIECTB

Hccnenosatb
Ka4eCTBEHHBIE PEAKLIMU
HEOPraHUYECKUX BEILECTB

1. IIpakTHuko-
OpPUEHTHPOBAHHBIC 3aJaHUS
10 COCTABIICHUIO XUMHYECKHUX
peakuil ¢ yyacTueM
HEOPTaHMYECKHUX BEIICCTB,
WCTIOJIb3YEMBIX JIJIS UX
HJIEeHTU(DUKAITUH.
2.JIaboparopnas pabdora:
“Unentudukanus
HEOPraHUYEeCKUX BEIEeCTB”

Pa3nea 4. Ctpoenue u
CBOMCTBA
OpPraHu4ecKux
BellecTB

HccaenosBarb crpoenue U
CBOMCTBA OPraHUYeCKHX
BeLIECTB

KonTtposbnas padora
«CTpoeHue u CBOMCTBA
OpPraHN4YecKHX BelecTB
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THNBI OLIEHOYHBIX

Ne | OK/ITIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnusi .
MeponpusTHii
4.1 | OK01 |Knaccudukamms, Knaccudumupoarts 1. 3agaHus Ha COCTaBICHUE
[IK 3.4 |cTpoeHue u OpraHMYECKHE BEIIECTBA B |HA3BaHUN OPTraHUYECKHUX
IIK'3.5 |momenkmatypa COOTBETCTBHUH C UX COEIUHEHH 110 TPUBUATHHON
TIK 3.6 OpPraHUYECKUX BEUIECTB |CTPOCHUEM WJIH MEXAYHAPOTHOU
I[IK 5.4 .
CUCTEMATUYECKOU
HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHUE
MTOJTHBIX ¥ COKPAIIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.
3. 3amauu Ha onpezaeneHue
npocTtenmien GopmMyIibl
OpraHU4eCKON MOJIEKYJIbI,
UCXOS U3 DJIEMEHTHOIO
cocrasa (B %)
4.2 | OK01 CBoiicTBa OpraHU4eCKUX | Y CTaHABIIUBATh 1. 3agaHust Ha COCTaBJICHUE
OK 02 |coenuneHuit 3aBUCUMOCTH (PU3UKO- YpPaBHEHUH XUMUYECKHUX
OK 04 XUMHYECKUX CBOMCTB peaKkuuii ¢ yyacTuem
I[IK 3.4 OPraHMYECKUX BEIIECTB OT |OPraHUYECKUX BEIIECTB Ha
K 3.5 CTPOEHUST MOJIEKYJT OCHOBAHHM UX COCTaBa U
TIK 3.6 CTpOCHHUSI.
[IK 5.4

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUUYECKUX

peaKurii, WITIOCTPUPYIOIINX

XUMHUYECKUE CBOUCTBA C
y‘-IeTOM MEXAaHU3MOB

MPOTEKAHUS JAHHBIX PEaKIINMA

Y TEHETUYECKOU CBA3U
OpPraHMYECKUX BEILEeCTB
Pa3HBIX KIIACCOB.

3. PacuetHsble 3agaum no
YPaBHEHUSAM PEaKIUM C
y4acTHEM OPraHMYECKUX
BEIECTB.

4. Jlaboparopnas paboTa
“IIpeBpateHust
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHun"
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THNBI OLIEHOYHBIX

Ne | OK/ITIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnusi .
MeponpHUATHIA
4.3 | OK 01 Nnentuduxarus Uccnenosarts 1.ITpakTrko-
OK 02  |opraHu4eckux BEIIECTB, [KAYECTBEHHBIC PEAKLIIUA  |OPUEHTHPOBAHHBIE 3aJaHUS
OK 04 |ux 3HaueHue u OpraHUYeCKHUX 10 COCTABJICHUIO XUMHYECKUX
[IK 3.4 |mpumeHeHHE B OBITOBOI |COSAMHEHUN OTIENBHBIX  |pEaKIUil C y4acTHeM
K 3.5 |u npousBozncTeenHoit KJIaCCOB OpraHUYEeCKUX BEUIECTB, B T.4.
TIK 3.6 JESITEIbHOCTH YEJIOBEKA HCIIOIB3YEMBIX ISl UX
[IK 5.4
uaeHTU(UKAIUU B OBITY U
MIPOMBIIIIICHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus
OpraHUYeCKUX COECIMHEHUN
OTJIEJIbHBIX KJIACCOB”
5 Pa3nmeu 5. XapakTepu3oBathb
Kunernueckne u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeECHE U CKOPOCTh
NPOTEeKAHUS XHUMHUYECKHX pPeaKkumid
XHMHUYECKHX peakuuii
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSHHME KOHLIEHTPALMU |TEOPETUUYECKHE 3a/aHUs Ha
[IK 3.4 |paBHOBecue pearupyromux BeIeCTB U |aHaIn3 (GaKTOPOB, BIHUSIOITUX
K 3.5 TeMIepaTypbl Ha CKOPOCTh [HA U3MEHEHUE CKOPOCTH
TIK 3.6 XUMUYECKUX PEAKIUN XUMUYECKON PEaKLUU.
TK 5.4 XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
BIIMSIHME U3MEHEHUS 3a/1aHKs Ha PUMEHEHHUE
KOHIIEHTpaluuu Bewects, (npuHuumna Jle-Illarense nus
pEeaKIK CPeIbl U HaXO0JKJICHUS HaIpPaBJICHUS
TEeMIIepaTypsbl Ha CMEIICHUST PAaBHOBECHUS
CMEIICHUE XUMHYECKOTO |XMMHUYECKON peaKkIuu U
paBHOBeECHS aHayn3 (paKTOpPOB, BIUSIOLINX
Ha CMEUIEHUE XUMHYECKOTO
paBHOBECHS
6 HcciaenoBaTh MCTHHHBIE
Pa3neu 6. PacTBopbl PacTBOPBLI € 32JaHHBIMHA
XapaKTepUuCTUKAMH
6.1 | OKOl1 |IlonsaTue o pactBopax |PasnuuaTh MCTUHHBIE 1. 3amaun Ha MPUTOTOBIEHUE
OK 02 pacTBOpbI pacTBOpPOB.
[IK 3.4 2. IlpakTuko-
1IK'3.5 OPUEHTUPOBAHHBIE paCUETHBIE
IIK 3.6 3a/IaHMsI Ha IUCTIEPCHBIE
[IK 5.4

CHUCTCEMBI, UCIIOJIB3YEMEBIC B
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THNBI OLIEHOYHBIX

Ne | OK/ITIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnusi .
MepOonpUATHI
OBITOBOM U
MPOU3BOACTBEHHOM
NEATEIIbHOCTH Y€JIOBEKA
6.2 | OKO01 UccnenoBanue croiictB |HUccnenoBaTh Gusuko- JlaGopaTopHas pabora
OK 04 |pactBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOpoB”
K 3.4 HWCTHUHHBIX PaCTBOPOB
IIK 3.5
[IK 3.6
I[IK 5.4
II | IlpodeccnoHaNTbHO-OPUEHTHPOBAHHOE CO/IePKAHME (COAepPKaHUe MPUKJIATHOIO0 MOXYJIA)
7 Paznmen 7. OuenuBartp nociaeaAcTBHs |3alUTa Keica (¢ y4eToM
Xumus B ObITY B OBITOBOI 1 Oyayuiei
NPOU3BOACTBECHHOM NPOU3BOJACTBEHHOU npogeccuoHAIbLHOU
AesiTeJIbHOCTH AesiTeIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YeJI0BEKa ¢ MO3ULM I
IKOJIOTHYEeCKOM
0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07

IIK 3.4
[IK 3.5
IIK 3.6
I[IK 5.4

Xumus B ObITY U
MIPOU3BOICTBEHHOM
NeSITeIbHOCTH YEJIOBEKA

O1eHuBAaTh IIOCIEACTBHS
OBITOBOM U
MPOU3BOACTBEHHOM
JeITEIbHOCTH YeJIOBEKA C
MO3UIUMN SKOJIOTHUECKOM
0€30IMaCHOCTH

Keiic (¢ yuetom Oynymieit
po¢eCCUOHAITBHON
JESATETLHOCTH)
Bo3moxHbIe TeMBI KEHCOB:
1. [loTennenune knuMara u
BBICBOOOKIEHUE Ta30BbIX
THJIPaTOB CO JIHA OKEaHa.
2. Bynymue marepuaitbl s
aBWa-, MalIMHO- U
prUOOPOCTPOCHHUSI.

3. HoBble Matepuanbl 1Jist
COJTHEUHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTENHHBIX MPENapaToB
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5. KPUTEPUU OLNEHOK
Hcxons n3 mocTaBIeHHON eI U BO3PACTHBIX BO3MOYKHOCTEH CTYICHTOB, HEOOXOIUMO YUUTHIBATH:
- TPaBWILHOCTh M OCO3HAHHOCTH W3JIOKEHUS COJCPIKAHMS, IO HOTY PACKPBITHS TMOHITHHA, TOYHOCTH
yHoTpeOJICHHS] HAYIHBIX TEPMHHOB;
- cTeneHb ChOPMHUPOBAHHOCTH MHTEIUICKTYAJbHBIX U O0IICYYEOHBIX YMECHHI:
- CAMOCTOSTENILHOCTh OTBETA;
- pEYeBYI0 IPaMOTHOCTH U JIOTUYECKYIO TIOCIIEI0BATEIBHOCTh OTBETA.
OTMeTKa «5»:
- TIOJTHO PACKPBITO COJEpIKAaHUE MaTepralia B 00beMe MpOorpaMMbl U Y4EOHUKA,
- YETKO W MPABWIBHO JIaHbI ONIPENICICHHS U PACKPBITO COJICPIKaHNE TIOHATUN;
- BEpHO, UCIOJIb30BaHbI HAYYHBIC TCPMUHBL
- JUTSL TOKa3aTeIbCTBA MCIIOJIB30BAHBI PA3JINIHBIC YMEHUS, BbI BOJIBI M3 HAOJIFOICHUH U OIBITOB;
- OTBET CaMOCTOSITEIbHBIN, UCIIOIB30BaHbI PaHEE MPUOOPETCHHBIC 3HAHMS.
OtMmeTKa «4»:
- PACKpBITO OCHOBHOE COJICp)KaHUE MaTepHaa;
- B OCHOBHOM IPABHJILHO JIaHBI OTPE/ICIICHUS] OHITUI U UCTIOIh30BaHbl HAYUYHBIE TEPMHUHBI;
- OTBET CaMOCTOSTEIIbHBINH;
- OmpeJeNeHUs TMOHSITHIA HEIMOJIHbIe, IOIMYIICHb HE3HAUWTENbHBIE HAPYIIEHUS TOCIEI0BATEIHHOCTH
W3JIOKEHUS, HEOOJbIINEe HETOYHOCTH IPHU HCIOIH30BAHUU HAYYHBIX TEPMHUHOB WM B BBIBOJAX H
00001IeHHIX U3 HAOJIIOAEHNH U ONBITOB.
OtMmeTKa «3»:
- YCBOGHO OCHOBHOE COJIepKaHWE y4YeOHOro marepuaia, HO H3JI0KEHO (parMeHTapHO, HE BcCeraa
MOCJIEA0BATENLHO;
- OIpeeeHNs MOHITHI HEJJOCTATOYHO YETKHE;
- HE MCIOJIb30BaHbl B KAYECTBE JOKA3aTEIbCTBA BHIBOABI M 00OOIICHUS U3 HAOIIOMCHUN U OIBITOB WU
JIOTTYIICHBI OMIMOKH MPHU UX U3JT0KCHUH:
- TOTYIICHBI OIMMUOKU ¥ HETOYHOCTH B UCIIOJIb30BAHUU HAYYHOW TEPMHUHOJIOTHH, OTIPEICIICHUN TTOHATHH.
OTMeTKa «2»:
- OCHOBHOE COJIepKaHue Y4eOHOTO MaTepraia He PacKphITO:
- HE JIaHbI OTBETHI HA BCIIOMOTATEJIbHBIE BOMPOCHI YUUTEIS;
- IONYIIEeHBI TPyObIe OMMOKHU B ONPE/IEICHUH TIOHITHH, PU UCITOJIH30BAHUN TEPMUHOJIOTHH.
OtMmeTKa «1»:
- OTBET Ha BOIPOC HE JIaH.

KPUTEPUU OLLEHKU ITMCBbMEHHBIX PABOT

OTMeTKa «5»:

- OTBET IOJHBINA U MPaBUIILHBIN, BO3MO)KHA HECYIIIECTBEHHASI OIITHOKA

OtMmeTka «4»:

- OTBET HETIOJHBIA UJTK JOIYIICHO He 0oJiee 2-X HEeCYIIECTBEHHBIX OIMOOK.

OtMmeTKa «3»:

- paboTa BBIMOIHEHA HE MEHEE YeM Ha MOJIOBUHY, AOMYIIEHa OJHA CYIIECTBEHHAsI OIIMOKA U TIPU 3TOM JBe-
TP HECYILIECTBEHHbIE

OTMeTKa «2»:

- paboTa BBIITOJIHEHA MEHBIIIE, YeM Ha TIOJIOBHUHY WJIH COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK
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KPUTEPMUM OUEHKU BbIITOJIHEHU A TIPAKTUYECKUX PABOT

Ouenka "5" cTaBUTCS, €CJIU CTYACHT:

1. IpaBWIIBHO OIIPEIEIIHII IIEJTb OTIBITA;

2. BBITIOJHWI pabOoTy B MOJTHOM 00BbEME C COOTIOICHUEM HEOOXOAMMOM MOCIIET0BATEILHOCTH TTPOBEICHHUS
ONBITOB U U3MEPEHUI;

3. caMOCTOSITENTFHO U PallOHATIBHO BRIOpAN M MOATOTOBMII AJISl OMBITa HEOOXOAUMOE 000pYI0BaHKE, BCE
OTBITHl TIPOBEN B YCJIOBHUSX M DPEXKMMaxX, OOCCHEUMBAIOIIMUX IOJYYEHHUE PEe3yJbTaTOB M BBHIBOJIOB C
HauOOJbIIIEH TOYHOCTHIO;

4. Hay4yHO TpaMOTHO, JIOTUYHO OMHcal HaOmoIeHUus U CcHOpPMyIHpOBaN BBIBOABI W3 OMNbBITa. B
MPEJICTABJICHHOM OTYETE MPABWJIBHO M aKKypPaTHO BBITIOJHWI BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS U CIIETall BHIBOIBI,

5. IPaBHJILHO BBITIOJNHWII aHAIH3 TIOTPEITHOCTEH.

6. IPOSBIISIET OpPraHU3aMOHHO-TPYI0BbIE YMEHHUS (TIOIEPKUBAET YUCTOTY pabOUero MecTa u nopsiioK Ha
CTOJIE, 5KOHOMHO UCIOJIb3YET PACXOAHbIC MATEPUAIIbI).

7. SKCIEPUMEHT OCYUIECTBJISECT MO IJIaHy C Y4YeTOM TEXHHKH O€30MacHOCTH W TpaBHI pPabOThl C
MaTepuasaMu 1 000pyJOBaHHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYJCHT BBITIOTHWI TpeOOBaHUS K olleHKe "5" HO:

. OTIBIT TIPOBOJIAJI B YCJIOBUSX, HE 00€CIIEYNBAIONINX JOCTATOYHOW TOUHOCTH NU3MEPEHUIA;

. W OBLIO JOIYIICHO JIBA-TPH HEJI0YETA;

. i He Oosee oHOM HeTpyOoi OMMUOKH U OJHOTO HEeT0YeTa.

. WJTH DKCIIEPUMEHT ITPOBEJICH HE IMOJTHOCTHIO;

N B~ W N~

. WIN B OIIMCAHUU HAOIIOIEHUH U3 OMbITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CZ€JIa)l HETIOJIHBIE.

Ouenka "3" craBUTCS, €CJIM CTYICHT:

1. mpaBWIJIBHO ONpPENENI LIeb ONbITA: PA0OTY BBIMOIHSAET NPAaBUIILHO HE MEHEE YeM HaroJIOBUHY, OJHAKO
00BbEM BBIMOJIHEHHON YacTH TAaKOB, YTO MO3BOJISET IMOJYYUTh MPABHIbHBIE PE3yJIbTAThl M BBIBOJBI IO
OCHOBHBIM, IPUHIUIIHAILHO BAXKHBIM 33]a4aM paboThI:

2. nnu nmondoop obopymoBaHHs, 0OBEKTOB, MAaTEpPHAJIOB, a TAaKKe PabOTHI MO Ha4aly OMbBITa MPOBET C
MTOMOIIBIO YUUTEIIS; WM B XOJI€ IPOBE/ICHUS OIBITa U U3MEPEHUH ObUIN JOMYIIeHBI OITMOKHA B OMCAHUU
Habo1eHuH, POPMYIUPOBAHUU BBIBOJOB:

3. ONBIT IPOBOJWICS B HEPALIMOHAIIBHBIX YCIOBUSAX, YTO MPHUBEJIO K MOJYUYCHHUIO PE3yJIbTaTOB C OOJIbIIECH
MOTPEUIHOCTHIO: MM B OTYETE OBLIM JOMYIIEHBI B OOILEH CII0KHOCTH He OoJiee ABYX OLIMOOK (B 3amMCAX
€/IMHUILI, U3MEPEHUsX, B BBIUUCICHUSIX, I'paduKax, TabuIax, cXemMax, aHajau3e MOTrpelIHOCTe! U T.1.) He
NPUHIUIHAIBHOIO JUIsl JAHHOW pabOThl XapaKTepa, HO MOBJIMABIIUX HA PE3yJbTaT BHIIOJIHEHUS; UM HE
BBIIOJIHEH COBCEM WJIM BBIIMOJIHEH HEBEPHO aHAJIM3 IO PEIIHOCTEH;

4. nomyckaeT rpyOyr ommOKy B XOJA€ JKCIepuMEHTa (B OOBSCHEHWH, B OGOpMICHHH pabOThI, B
COOJIFOJICHUH TIPaBHJI TEXHUKU OE30MACHOCTH IMPH paboTe ¢ MaTepuansaMud U 00OpYyJOBAHUEM), KOTOPAs
WCTIPABIISIETCS TIO TPEOOBAHUIO MPETIOaBATES.

Ouenka "2" craBuTCS, €CJIM CTY/ICHT:

1. He onpenenu CaMOCTOATENBHO LENIb OIBITA; BBITOJHIII paOOTy HE OTHOCTHIO, HE ITOJITOTOBUI HYKHOE
0o0opy0oBaHuE U 00BEM BBIMOJIHEHHON YacTH paboThI HE TIO3BOJISIET C/IEIaTh PABUIIBHBIX BBIBOJIOB,;

2. WX OTBITBI, U3MEPEHUS, BBIUHUCIICHUS, HAOIIOJCHNUS IPOU3BOIMIINCH HETIPABUIIBHO;

3. wiM B xoze paboThl U B OT4YeTe OOHAPYKMWIHCh B COBOKYITHOCTH BCE€ HEJIOCTATKH, OTMEUEHHBIE B
TpeOOBaHUAX K OLIEHKE «3»;
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4. nomyckaert n1Be (1 60ee) rpyObie OIMOKH B XO€ KCIIEPUMEHTA, B 00bSICHEHUH, B 0()OPMIICHUHU PaOOTHI,
B COOJTIIOZICHUH TIPABHJI TEXHUKH O€30MacHOCTH MU paboTe ¢ BEIIECTBAMH U 000pyA0BaHHEM, KOTOpPBIC HE
MOJKET 5. UCIIPAaBUTH JTaXKe MO TPEOOBAHUIO TPETIOABATEIS.

Orenka "1" cTaBUTCS, €CIIN CTY/ICHT:

1. mONHOCTBIO HE CyMeNn HadaThb W O(GOPMHUTH OIBIT; HE BBIIONHACT pabOTy; MOKAa3bIBAET OTCYTCTBHE
9KCTIEPUMEHTABHBIX YMEHHIA; He COOII0AaN mim rpy0o Hapymiain TpeOoBaHus 0€30IIacHOCTH TPy/a.

KPUTEPUM OHEHKHW TECTUPOBAHUA
TecT orleHUBaeTCs CIIEAYIOMUM 00pa3oM

Onenka «5» — 86-100% mpaBUIIbHBIX OTBETOB Ha BOMPOCHI;
Onenka «4» — 71-85% npaBUIIBHBIX OTBETOB HA BOIIPOCHI;
Onenka «3» — 51-70% npaBUIbHBIX OTBETOB HA BOIIPOCHI;
Ouenka «2» — 0-50% npaBUIBHBIX OTBETOB Ha BOIPOCHI.

IIpumepHbIe TeMbl pedepaToB (AOKJIAAO0B), IPE3eHTALMH,
HHAUBHUYAJIbHBIX IPOEKTOB

* bUOTEeXHOJI0THS ¥ TeHHAs UHXKEHEPHUsT — TeXHoJoruu X XI Beka.

* HanoTtexHonorus kak MPHOPUTETHOE HAMpaBJICHHE PA3BUTHUA HAyKW W MPOU3BOJACTBa B Poccuiickoit
denepauuu.

» CoBpeMeHHBIE METO Il 00€33apakMBAHUSI BOIBI.

* AIOTpONUs METAJLIOB.

* Xuznsb u nesrenpHocTs J.M1.Menpaeneena.

* «[lepnogmueckomy 3aKoHy OyayIiee HE TPO3UT PA3PYILICHUEM. . .»

* Cunre3 114-ro snementa — TpuyMmd pOCCUNUCKUX (PUZUKOB-SIACPUTUKOB.

* 3otonsl Bogopoaa.

* lcnonb3oBaHue paOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETSX.

* PeHTreHOBCKOE U3JIyU€HUE U €ro UCII0Ib30BaHUE B TEXHUKE U MEJIULIUHE.

* [[;1a3ma — 4yeTBEpTOE COCTOSIHUE BELIECTBA.

* AMop(¢HBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpYXallIIel cpeapl OT XUMHUYECKOro 3arpsi3HeHHs. KoaudecTBEHHBIE XapaKTEPUCTHKU
3arpsi3HEHUST OKPYIKAIOIICH CPEIbI.

* [Ipumenenue TBepaOro u razoodpazHoro okcuaa yriaeposaa (IV).

* 3ammMTa 030HOBOTO PKpaHa OT XMMHUYECKOTO 3arpsi3HEHUSL.

* 'pyGoiucniepcHble CUCTEMBI, UX KlIacCU(UKALINA U UCTIONb30BaHKE B IPO(GECCUOHATILHON IS TEBHOCTH.

» KocmeTnueckue renu.

* [Ipumenenune cycrnen3uil u SMyJIbCUN B CTPOUTENIbCTBE.

* MuHepalibl ¥ TOPHBIE TIOPOJIBI KAaK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. TUIBI pacTBOPOB.

* Boja kak peareHt u cpefa ajisi XMMUYECKOTO Tpoliecca.
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* )Kuznb u nestenbHocTh C.AppeHuyca.

* BKkJ1aJ OTEUYECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUU IEKTPOJIUTUUECKON TUCCOLIUALIAH.

* YCcTpaHEHHE )KECTKOCTH BOJbI HA MPOMBIIIJIEHHBIX TPEATPUATHSIX.

* CepHast KHCITOTa — «XJI€0 XUMHUYECKOW MTPOMBIIIICHHOCTH.

* Hcnonb3oBanre MUHEPATbHBIX KUCIOT Ha MPEANPUATUAX PA3TUYHOTO TPOUIIs.

* OKCHJBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPUAIIBI.

* UcTopus rurca.

* [ToBapeHHas COJIb KAK XUMUYECKOE CBIPhE.

* MHOTONHMKMI KapOOHAT KaNbIUs: B IPUPO/JIE, B IPOMBIIINIEHHOCTH, B OBITY.

* Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHO€ MOJETMPOBAHUE XUMUYECKUX MTPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JICKTPOIUTOB.

* DJIEKTPOJIN3 PACIIaBOB AIEKTPOJIUTOB.

* [IpakTryeckoe MpUMEHEHHE IEKTPoIIn3a: padhMHUPOBAHKE, ralbBAHOIIIACTHKA, FaIbBAaHOCTETHSL.

* McTopus nonyyeHus: 1 IpoOU3BOACTBA ATFOMUHUS.

* DIIEKTPOIUTUYECKOE TTONTyueHre U padMHUPOBAHNE MEIH.

* Xuznp u gesrensHOCTS 1. [[9BH.

* Posib MeTaJIIIOB B UCTOPUM YEIIOBEUECKOM LIMBWIN3AUUH. ICTOpUSA OTEYECTBEHHON YEPHOM METAJTYPrHUH.
CoBpeMeHHOE METaJUTypruuecKoe MPOou3BOICTRO.

* McTopusi OTE€4EeCTBEHHOM LIBETHOM METAJLTypruu. Pojib METAJUIOB M CIUIABOB B HAYYHO-TEXHHUYECKOM
nporpecce.

» Koppo3zust MeTanioB 1 criocoObl 3alIUTEl OT KOPPO3UH.

* NnepTHBIE WK OJIarOPOTHBIE Ta3bl.

* Poxxparoiiye conu — rajoreHsl.

* lcTropust LIBEICKON CITMYKHU.

* lcTopusi BOSHUKHOBEHHS U Pa3BUTUS OPraHUYECKON XUMUMU.

 )Kuznb u nestenbHocTh A.M.ByTieposa.

* ButaimsMm u ero kpax.

* PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBICHUH U PA3BUTUU MUPOBOW OPTraHUYECKON XUMUHU.

* CoBpeMEHHBIE NMPEJCTABICHUS O TEOPUU XUMHUYECKOTO CTPOEHHUS.

* DKOJIOTUYECKHUE ACTIEKThI UCIIOIb30BAHUS YIJIEBOIOPOJIHOTO ChIPbS.

* DKOHOMHYECKHE aCHEKThl MEXKIYHApOAHOTO COTPYAHHYECTBA MO HMCIOJb30BAHUIO YIJIEBOJIOPOJHOTO
CBIPbSL.

* VcTopust OTKpBITHS U pa3pabOTKU Ia30BbIX U HE(PTIHBIX MECTOpOXKIeHH B Poccuiickoii denepanui.

* XuMHUs yTIEBOIOPOIHOTO CHIPBS M MOsI Oy ayIasi mpodeccus.

* YTIIeBOJOPOAHOE TOILUIMBO, €TI0 BU/IbI U HA3HAYCHHE.

* CHHTETUYECKHE KayuyKH: UCTOPHS,, MHOTOOOpa3He U MEePCIEKTUBBI.

* Pe3MHOTEXHUYECKOE MPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHUYECKOM MPOTrpecce.

* CBapo4HOE ITPOU3BOACTBO U POJIb XUMHUHU YTIIEBOJOPOAOB B HEM.

* Hed1b 1 ee TpancnopTupoBKa.

.OcobeHHOCTH MPUPOAOOXPAHHOMN AEITETFHOCTH B METAIIIO00pa0aTHIBAIOIIEH MTPOMBIIIIEHHOCTH.
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