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Pabouast nporpaMmma y4e0HO# JMCOMIJIMHBI pa3padoTaHa Ha OCHOBeE:

®denepanbubiii 3akoH oT 29 gexabps 2012 1. No273-®3 «O06 obOpazoBanuu B Poccuiickoi
Denepanyn»;

[Tpuka3z Munmnpocsemenus Poccuu ot 15 HostOpst 2023 1. Ne 862 «O6 yTBepx)acHuN (PenepabHOTO
rocy/1apCTBEHHOr0 00pa30BaTENIbHOTO CTaHJApTa CPEIHEro MpoPecCHOHATBHOIO 00pa3oBaHUs IO
npodeccun 15.01.38 Oneparop — HATATUNK METAIIO00PAOATHIBAIOIINX CTAHKOB;

[Tpukaz MunncrepcTBa npocsemienus: Poccuiickoit denepannu ot 24 asrycta 2022 roga N 762 (c
n3MeHeHussMu Ha 20 nekaOps 2022 roma) OO0 yrBepxkaeHun Ilopsinka opraHuzauuvd U
OCYILIECTBIIEHUs] 00pa30BaTEIbHOW JEATEJIBHOCTH IO 00pa30BaTENbHBIM MPOTrpaMMaM CpEIHEro
npogeccuoHaIbHOTO 00pa3oBaHus";

[Ipukaza MwunoOpunayku Poccuum ot 17.05.2012 Ne413 "OO6 yrBepxkaeHUU ¢eaeparTbHOTO
rOCyJJapCTBEHHOT'0 00pa30BaTeIbHOI0 CTaHAApPTa CpeHero oomiero oopa3oBaHus";

IIpukaza MunucrepcrBa npocseuienust Poccuiickoir @enepanuu ot 12 asrycra 2022 r Ne 732 "O
BHECCHUH HM3MEHEHUU B (eJepalIbHbIi TOCYJAapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT CPETHETO
ob1iero o0Opa3oBaHus, yTBEpKACHHBIH MpHukazoM MuHHCTEpcTBa 00pa3oBaHus Hayku Poccuiickoii
Oenepanun ot 17 mast 2012 r Ne413";

[Ipukaza MwunuctepcrBa npocsenieHusi Poccuiickoit ®@enepanuu ot 18 mas 2023 r Ne371 "O6
yTBepKAcHUH (heepanbHOi 00pa30BaTEIbHON MPOTpaMMBbI CpeIHEro o0IIero oopa3oBanus';

[Tpukaza MunucrepctBa npocsemienusi Poccuiickoit @enepauun ot 22 mapra 2021 r Ne 115 "O6
yTBepkaeHnn llopsimka opraHM3alud W OCYLIECTBICHHUS O0Opa30BaTEeIbHOW JEATEIBHOCTH IO
OCHOBHBIM 00I1I€00pa30BaTeIbHBIM MPOTPAMMaM - OOpa30BATEIBHBIM MPOTPaMMaM HAYaJIbLHOTO
00111er0, OCHOBHOTO OOIIETO M CPEIHET0 00IIero 00pa3oBaHus;

[Tpuka3 MunuctepctBa npocBenienuss P® ot 21 centsops 2022 r.Ne 858 «OO6 yrtBepkacHHE
(benepanbHOro nepeyHs yueOHHMKOB, JONMYIIEHHBIX K HUCIOJIb30BAHUIO MPHU PeaIU3alMd UMEIOLINX
rOCYJapCTBEHHYIO aKKpEAMTAIMI0 00pa30BaTEeNbHBIX MPOTrpaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO
o01ero, cpeaHero odIiero oO0pa3oBaHMs OPraHU3ANUSIMH, OCYIIECTBISIIONIMMUA 00pa30BaTEIIbHYIO
JIESITEJIbBHOCTh M YCTAaHOBJIEHUS NPEJEIBHOIO CPOKA HCIIOJIb30BAHUS UCKIIIOUEHHBIX YUYEOHUKOBY (C
n3MeHeHussMH U gonoaHeHusMu Ne 347 ot 21 mast 2024 1.)

[Mucemo MunuctepcTBo npocenienus Poccuiickoii penepanmu ot 14 urons 2024 r. Ne05 — 1971

« O HampaBieHUM pEeKOMEHIAIMi» (BMecTe ¢ « PekoMeHmanmusMu Mo peanu3aliyd CpPEeIHEero
obmero oOpa3oBaHMs B TMpelesiiax OCBOCHHMS OOpa30BaTENbHONW IMPOTPaMMBbl  CPEIHEro
poeCCUOHAIIBHOTO 00pa30BaHUS» )

YceraBa T'AIIOY  CO «llomunpodunbnbiii TexHukym — uMm. O.B.Tepémkuna» Ne 788-III1
09.11.2016r;

[onoxenus 06 ounom oraeneranu 'AIIOY CO «IIT um. O.B.Tepémxunay;

[Tonoxenus o camoctoarenbHoi padote [AIIOY CO «IIT um. O.B.Tepéuikunay;

[TonoxxeHus 1Mo MIaHUPOBAHUIO, OPraHU3AIMH U TPOBEIEHUIO J1a00PAaTOPHBIX, MPAKTUYECKUX padboT
I'AIIOY CO «IT um. O.B.Tepémkunay;

[lonoxxeHus o TEKyleM KOHTpOJIE U IpOMEXyTouHoM arrecrauuu cryaeHtoB AIIOY CO «IT
uM. O.B.Tepémkunay;

Pa3zpabotuuk:
I'ATIOY CO «Iloaunpodunbublil Texuukym uM. O.B. Tepémkuna
[IpenonasaTens Beicier kateropuu Tokanosa H.B.
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1. O0mas xapakTepucTHKa pado4eil mnporpaMMsl 001e00pa3oBaTEJIbHOM JUCHIUTIINHBI
«XuMHD»

1.1. MecTo JUCHUIIMHBI B CTPYKTYPe OCHOBHOM NPo¢ecCHOHATBHOM
o0pa3oBaTe1bHOM NMPOrpaMMbl

Pabouas mporpamMma y4eOHON NUCHUIUIMHBI «XUMUS» SIBISETCS 0053aTeNbHOM 4acThIO
00111e00pa30BaTEeNIHHOrO IIUKIA 00pa3oBaTeIbHOM MporpamMmbl B cootBeTcTBUU ¢ PI'OC 5 CITO
no ykpynHeHHoud rpynne 15.00.00 Mammnoctpoenne no OIIOITI CIIO IIIKPC mno
crenuansHocT  15.01.38 Omeparop — HajmaguuKk METAIO00pPadATHIBAIOIINX CTaHKOB,
yTBEp)KJIEHHOTO nprka3zoM Munnpocsemienus Poccun ot 15.11.2023 Ne 862 «O0 yTBepxkIeHUH
(denepanpHOro rocyaapcTBeHHOro oopazoparenbHoro crangapra CITO mo mpodeccun 15.01.38
OmnepaTop — Hala YUK METaII000padaThIBAOIINUX CTAHKOB.

1.2. MecTo iMcuMIJIMHBI B CTPYKTYPe OCHOBHOM Npog)ecCHOHAJILHON 00pa30BaTe/bHOM
NPOrpaMMbl: JUCLUIUIMHA BXOJUT B 00111€00pa30BaTENbHbIN UK.

[Tporpamma peanuzyercs Bo 1 cemectpe 1 kypca.

1.3. llesan 1 niiaHupyemMble pe3yabTaThbl 0CBOEHMS AU CIUTITIHHBI
1.3.1. Heau u 3agaun AUCHUATIHHBI

DOopMUPOBAHHE Y CTYJICHTOB XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa KakK OCHOBBI MPHUHATHS PEIICHUH B JKU3HEHHBIX U NPOU3BOJCTBEHHBIX CHUTYaLMSX,
OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOJIHOM Cpelie.

3agaum QIMCUMILIUHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
SBJICHUM B OKPYJXKaIOIEW cpene, LEJOCTHOM HAaydyHOM KapTUHBlI MMpA, B3aUMOCBS3HM U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MNPOBOAUTH PACUETHI MO XUMHUYECKUM GopMyjaM U YpaBHECHUSIM
XUMUYECKUX peaKkuui, IUIAHUPOBaTh M HWHTEPOPETHPOBATH PE3YJIBTATHl XHMHUYECKHUX
3KCIEPUMEHTOB,

3) cdopmupoBaTh YMEHHUS TMPOTHO3UPOBATH TOCJIEACTBUS CBOCH MAESITENBHOCTH H
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

4) cdhopmupoBaTh TOHHUMAHHE 3HAYUMOCTH JOCTHIKCHHMHA XHUMHUYECKOH HAyKH U
TEXHOJIOTHH JIJIsl pAa3BUTHS COIIMATILHON U TPOU3BOJCTBEHHOU Cep.

3HaThb:

31 chopMupoBaHHOCTH MPEACTABICHUN O MECTE€ XHMHHM B COBPEMEHHON HAay4YHOU
KapTUHE MHUpPa, TIOHMMAaHUE POJU XUMHUU B (HOPMHUPOBAHHHM KPyTro3opa W (PYHKIIHOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS] PAKTUYECKUX 3aay.

32 chopmMupoBaHHOW COOCTBEHHOW IIO3MIIMM IO OTHOIICHHID K XHMHYECKOM
uHbOpMaInK, MTOTYy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

Ymers:

V1 BnajeHne OCHOBOIOJIATAIOIIUMHA XUMUUECKUMU TOHATUSIMU, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU, MOJIb30BaHNE XUMHYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM.



V2 BiageHue OCHOBHBIMH METOJaMU HAy4YHOTO IO3HAHMS, HUCIIOJIb3YEMBIMH B XUMHHU:
HaOJro/IeHUe, ONKCaHKe, SKCIIEPHUMEHT, YMEHHE 00pabaThiBaTh, OOBACHATH PE3yJIbTaT, JENaTh
BBIBO/JIbI, IPUMEHSTh METO/IbI IO3HAHUS IIPU PEILICHUH 3a/au.

VY 3 cpopmMupoBaHHOCTH YMEHUS JaBaTh KOJIWYECTBEHHbIE OLICHKH M MPOBOJIUThH PACU&ThI
0 XUMHUYECKUM (popMmysam u pacuéram.

VY4 pnagenue npaBuiaMu 0€30MaCHOCTH MPH UCTIONIb30BAHUH XUMUYECKHX BEIIECTB.

1.3.2. Ilnanupyemble pe3yJabTaThl OCBOeHHsI 001Ie00pa30BaTeIbHOM IMCUMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
JIMYHOCTHBIE Pe3yJbTAThI:



Koa n
HauUMeHOBaHHUe
(popmupyembix
KOMIIeTeHIH i

HJ'[aHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeLIeHUs
3a7a4y
npodeccrnoHaIbHOM
JeSTEIILHOCTH
MPUMEHUTEIBHO K
Pa3IUIHBIM
KOHTEKCTaM

B yacTH TPY10BOIr0 BOCIIMTAHMSA:

- TOTOBHOCTh K TpPYAy, OCO3HAHUE IIEHHOCTH MAaCTEpPCTBa,
TPYIOJtO0uE;

- TOTOBHOCTL K aKTUBHOU ACATCIIbHOCTHU TEXHOJIOTHYECKON U
COLMAIbHOM HANpaBIEHHOCTH, CIHOCOOHOCTh WHHUIIMMPOBATH,

IUIAHUPOBaTh M CaMOCTOATEIbHO  BBIIOJHATH  TaKyro
JeSITEbHOCTD;
- MHTEpeC K pa3nuuHblM cdepam npodeccuoHanbHOM
JeSITEbHOCTH,
Osuanenue YHHBEPCAJIbLHBIMH y4eOHBIMH

MO3HABATEJIbHbIMHU 1eHCTBUIMMU:
a) 0a30BbIe JIOTHYECKHUE IeliCTBHSA:
- CaMOCTOSITEIbHO (OPMYJIUPOBATh W  aKTyaJIM3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIHCCTBGHHBII\/'I IMPU3HAK UJIW OCHOBAHUA IJIA
CpaBHEHUS, KJIaCCU(PUKAIIMHA U 000OIICHUS;

- ONpeJeNsATh e JCATEIbHOCTH, 3a7aBaTh IMapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;
3aKOHOMEPHOCTH |

- BBISIBJIATH MMPpOTUBOPCUUA B

paccMaTpruBACMBIX ABJICHUAX,

- BHOCHTb KOPPEKTHUBBI B JE€ATEJIBHOCTb, OLICHHUBATh
COOTBETCTBUE  PE3YyJIbTATOB  LEJSAM, OLEHUBATH PHUCKH
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHBaTh KPEAaTMBHOE MBIIUICHUE TIPU  PEIICHUU

KHN3HCHHBIX HpO6J’ICM

- BJAJETh CHCTEMOH XMMUYECKUX 3HAHHWH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIOUINE TOHATHS (XUMHUYECKUH 3JIEMEHT, aToM,
AIIEKTpOHHAst 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHbBIE OpOUTAIH
aTOMOB, WOH,

MOJICKYIJIA, BaJICHTHOCTbD,

ANEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHUs, XUMUYECKas
CBA3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEM, YIIepOaHbII
CKeleT, (yHKUMOHaNbHas TIpyMNIa, pajuKal, H30Mepus,
WU30MEPBI, TOMOJOTHYECKHM psl, TOMOJOIH, YIIEBOAOPOABDI,
KHCIIOpOJI- OMOJIOTUYECKU

AKTHUBHBIC BCIICCTBA (yTJ'IeBOI[LI, JKHPHI, 6CJ'IKI/I), MOHOMCD,

H a30TcoAcCpIKalue COCAMHCHUA,

IIOJIUMEP,  CTPYKTYpHOE  3BEHO,

COCANHCHUA, KPUCTAJUIMYCCKAA PCHICTKA, THUIIBI XUMHWYCCKUX

BBICOKOMOJICKYJISIPHBIC

(OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC,
obMmeHa),

peakuuii 3K30- 51

SHAOTCPMHYCCKUEC, PCAKOUHU HWOHHOI'O pacTBop,

AIEKTPOIIUTHI, HE3JICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS
JIMCCOLIMAaIMs,  OKHUCIHUTENb, BOCCTAHOBUTENb,  CKOPOCTH
XUMUYECKOW pEaKIMKM, XHMHYECKOE PaBHOBECHE), TECOPHH U
3aKOHBI (T€OpUs XUMUYECKOTO CTPOCHUS OPTaHUYECKUX BEIECTB
A.M. bytnepoBa, TeOpusi SJIEKTPOJIMTHUECKOM ITUCCOLMAIINH,
nepuoanyeckui 3akoH /.M. MenzeneeBa, 3aKOH COXpaHECHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK XHUMHH,
(hakTOIOTUYECKHE CBEACHHUS O CBOMCTBAX, COCTABE, MOTYUYEHUHU U
6G3OHaCHOM HUCIIOJB30BAHUN BaKHEUIITNX HCOPraHN4YCCKUX H
OPTraHWYECKHUX BEIIECTB B OBITY W MPAKTHYECCKON ACATEIHHOCTH

YCJIOBCKA,




0) 0a30BbBIe HCCJIeA0BaTeILCKHE TeHCTBUS:

- BIAJCTh HaBBIKAMU  Y4YEOHO-UCCIIEIOBATEILCKOM U
MIPOEKTHOM JIeITEIbHOCTH, HAaBBIKAMH pa3penieHus mpooem;

- BBISIBIISTD MPUYHUHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJIM3UpOBaTh 3a/ladyy, BBIIBUraTh THIIOTE3Yy €€ pelIeHus,
HaxOJIWTh  apryMeHTbl  JUIsl  JIOKa3aTeIbCTBA  CBOUX
YTBEPKACHUM, 3a1aBaTh apaMeTPbl U KPUTEPUH PEILLICHUS;

- aHaJu3MpOBaTh TOJIyYCHHBIE B XOJE€ pELICHUs 3aJa4yu
pe3yabTaThl, KPUTUYECKH OIEHUBATh HUX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTh TIEPCHOCHTHh 3HAHUS B TIO3HABATEIBHYIO U
MPAKTHUYECKYIO0 00JIaCTH KUZHECATEIbHOCTH;

- yMETb HUHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUIaTh HOBBIE WJAEH, TMpearatb OPUTHHAIbHbIE
MOAXO/bl U PEIICHHUS;

- CITOCOOHOCTH UX HCIOJIb30BAHUS B MMO3HABATEIBHON U

COLIMAJIBHOW ITPAKTHKE

- YMCTI) BBISIBJIATH xapaKTepHHe HpI/I3HaKI/I U B3aUMOCBS3b
I/IBYLIGHHBIX HOH?ITHI7[, HpI/IMeHHTB COOTBGTCTBYIOHII/IC IIOHATUSA
IIpU  ONMCAaHWH CTPOCHHUS W CBOMCTB HEOPraHUYECKUX H
BEIIECTB W WX MPEBpAIICHUMN;
XAMHYECKHX

OpTraHU4YCCKUX BBIABJIIATH

B3aUMOCBS3b 3HAHUM C  MOHATUAMH U
MIPEJCTABICHUSAMU JIPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh MCIOJIb30BATh HAUMEHOBAHUS XUMHYECKUX COEIUHEHHI
MEKIYHapOAHOTO COK3a TEOPETHUUYECKOM M MPUKIATHON XUMHUU
U TPHUBHUAJIBHBIC HAa3BaHUA BayKHEHIITNX BCIICCTB (3TI/IJI€H,
alleTWJICH, TIUIEPHH, (eHO, (HopMabIeTHa, YKCYCHas KHCIIOTa,
[JIMIWH, YTapHbIM Tra3, YIVIEKUCIBIA ra3, aMMHaK, TralleHas
HerameHasi W3BECTb, NUThEBAs coja U JPYTUX),
GbopMyIIbI  HEOPraHMYECKHMX M  OpraHUYEeCKHX

BCIICCTB, YPABHCHUA XHMUUCCKHUX peaKuHﬁ, OOBACHATh HX

H3BECTh,
COCTaBJIATh

CMBICJI; TOJTBEPXAATh XapPAKTEPHbIE XHUMHUYECKHUE CBOWCTBA
BEILIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMH U 3alUCAMHU
YPaBHEHUN XUMHUUYECKUX PEAKIIUN;

- YMEThb  YCTaHaBJIMBaTh  NPUHAMICKHOCTh  H3YUCHHBIX
HEOPTraHWYECKNX M OPTraHUYECKHX BEHIECTB K OIMPEACICHHBIM
KJIaccaM U TpyIaM COCIMHEHUM, XapaKTeprU30BaTh UX COCTaB U
BOKHEHIIIME CBOMCTBA; OMNPENECTATh BUIbI XUMHUYECKUX CBS3EH
(koBajJIeHTHAsl, HMOHHAs, METANIMYECKas, BOJOPOJIHAS), THIIbI
KPUCTAIJIMYECKUX  PEHIETOK  BEIIECTB;  KIACCH(PHUIIMPOBATH
XUMUYECKUE PEaKlny;

- chopMHpOBaTh MPEICTABICHHS: O MaTEPHAILHOM EIUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM TIPUPOIBL; O
MeCTe M 3HAYCHUU XMMUU B CHUCTEME €CTECTBEHHBIX HayK U €€
poiii B OOECIEYeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA: B

perieHuu mpo0IeM IKOJOTUYECKON, SHEPTETHUECKOM M TTUIIICBOM
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0€30macHOCTH, B PAa3BUTUM MEAMIWHBI, CO3AAHUU HOBBIX
MaTepHalioB, HOBBIX HCTOYHHUKOB JHEPrHH, B 0OeCHeUueHUH
palMOHATBFHOTO  MPHUPOJIOIIONB30BaHMA, B  (OPMHPOBAHUHU
MHUpPOBO33pEHUSI M OOIIEH KyJIbTypbl 4YeJIOBEeKa, a TaKxke
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBbIO
U IIPUPOJHON Ccpene;

- BJIQJIETh CHUCTEMOW XMMMYECKHX 3HAHHUH, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIONINE TIOHATHS (IOTOJHUTENBHO K CHCTEME
NOHATHA  0a30BOT0O  ypOBHSI) - M30TONBI, OCHOBHOE U
BO30Y)KIIEHHOE COCTOSHHE aToMa, THUOpUAM3ALUS aTOMHBIX
opOuTtaneii, xumudeckas cBsa3b ("T " u "', KpaTHbIC CBS3M),
MOJISIpHAsi KOHLEHTpalus, CTPYKTypHas (GopMyna, H30MepHs
(cTpykTypHas, reomeTrpuueckas (LHC-TpaHC-U30MEPHsI), THIIBI
XMUMUYECKUX peakluil (roMo- M TreTeporeHHble, oOpaTUMbIE U
HeoOpaTUMBbIE), PacTBOPBI (MCTHHHBIE, TUCIEPCHBIE CHUCTEMBI),
KPUCTAUIOTU/APATBI,  CTENEeHb  JUCCOLMALUHU,  3JEKTPOJIU3,
KPEKUHT, PHU(OPMHUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHWSA, JISKAIIHNE B OCHOBE MOHUMAaHHSA
OPUYMHHOCTA W CHUCTEMHOCTH  XMMHYECKHX  SIBJICHUH,
COBPEMEHHbIE IPEJCTABIEHUs] O CTPOCHHUU BEIIECTBA Ha
aTOMHOM, MOJIEKYJIIDHOM W  HaJMOJEKYJSIPHOM YpPOBHSX;
OpPEJCTaBICHUs O  MEXaHW3Max XHMHUYECKHX  peaklui,
TEPMOJIMHAMMYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTAX MX
OPOTEKaHUs, O XUMHUYECKOM paBHOBECUH, JIUCHEPCHBIX
cucreMax, (akTOJIOTMYECKHE CBEJCHHUS O CBOMCTBAxX, COCTaBe,
NOJMy4eHHH U Oe30MacHOM  HCIIOJIb30BAaHUHM — Ba)KHEHIINX
HEOPraHMYECKMX W OpraHMYeCKMX BEHIECTB B OBITY W
NPaKTUYECKON JeSITeTBbHOCTH UEJNOBEKa; OOMIMX HAyYHBIX
IOPUHIUIAX ~ XUMHYECKOro  IpOU3BOACTBA (Ha  IpHUMepe
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IIPOM3BOJCTBA  CEPHOM  KHUCIOTBI, aMMHakKa, METaHoJIa,
nepepaboTku HePTH);

- YMCTh MNPOBOJUTH PpPaCyY€Tbl IO XUMHYCCKUM cbopMynaM u
YpaBHEHHUAM  XHMHUYECKUX peakUuid C  HCIOJb30BaHHUEM
busznyeckux BeIMYMH (Macchl, O0beMa Ta30B, KOJIWYECTBA
BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIeCTBA C KOJIUYECTBEHHOM
CTOPOHBI: pacyeThl IO HAXOXICHUI0 XUMHUYECKOW (HOPMYIIbI
BEIIECTBA; pacueThl Macchl (0O0beMa, KOIMYeCTBa BEIIECTBA)
MNpoAyKTa pCakuuu, €CJIM OAHO M3 HMCXOJHBIX BCHICCTB JaHO B
BHJIE pacTBOopa C  ONPENEICHHOW  MacCcoBOM  JOJIEH
PacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET
MPUMECH); pacdyeThl MacCOBOM WM OOBEMHOW JOJIM BBIXOJA
MPOAYKTa peaklMu; pacueThl TemaoBoro 3ddexra peakuuid,
00BEMHBIX OTHOILICHUH Tra30B;

- YMETh BBISBISTH XapaKTepHbIC TMPU3HAKH U B3aMMOCBS3b
HN3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATHUSA
IIPU  OIMCAaHUHU CTPOCHHUS U CBOMCTB HEOPraHUYECKUX H
OpraHu4Y€CKuX BCIICCTB W  HUX HpeBpaHIeHI/If/'I; BBIABJIISAATH
B3aNMOCBA3b XUMHUYCCKHUX 3HaHUHI C IIOHATUAMHA u
MIPEJICTABICHUSIMHU JIPYTUX NPEAMETOB Uisg 00Jiee OCO3HAHHOTO
MOHUMAHUA U OOBSCHEHUS CYIIHOCTH MaTEpUaJIbHOTO €IUHCTBA
MHUpPa; MCIOJIb30BaTh CUCTEMHBbIE XUMHUYECKHE 3HaHUS JUIS
OOBSICHEHUS U  TPOTHO3UPOBAHUSA  SBJICHHIM, HMMEIOIIUX
€CTECTBCHHOHAYYHYIO PUPOAY;

- YMCTb UCIIOJIb30BaTh HAMMCHOBAHHUA XUMHUUYCCKHUX COGI[I/IHeHI/If/'I
MEKIYHApOAHOTO COK3a TEOPETHUYECKOM M MPUKIATHON XUMHUU
N TPUBUAJIBHBIC Ha3BaHUsS BCUICCTB, OTHOCAIIMUXCA K U3YyYCHHBIM
KJlacCaM OpPTaHWYECKUX W HEOPTaHWYECKHX COCIUHCHUH;
UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS
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GopMyJl  HEOPraHMYECKHUX  BEIIECTB, MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpALIEHHBIX M CKEJIETHBIX)
dbopMysl  OpPraHMYeCKHMX BEIECTB; COCTABISATH YpaBHEHUS
XUMUYECKMX  pEAKUMWd W  pacKpblBaTb HUX  CYLIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKUUN  MOCPEICTBOM
COCTaBJICHUS] DJIEKTPOHHOIO OajlaHCca 3TUX peaklHii; peakiuii
HOHHOTO OOMEHa TIyTeM COCTaBJE€HHS UX TMOJHBIX H
COKpAalICHHBIX HOHHBIX YPaBHEHMM; pPEaKUUW THUIPOJIU3A,
peakuuii KOMIUIEKCOOOpa3oBaHus (Ha puMepe
TUIPOKCOKOMITJIEKCOB LIMHKA U aJIIOMUHHS); MOJATBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOIicTBa BELIECTB
COOTBETCTBYIOUIMMHU 3KCIEPUMEHTAMU M 3aMHMCSIMU YpPaBHEHHUU
XUMUYECKHUX PEaKLnid;

- yMeTh KIacCHU(pUIMPOBATh HEOPraHUYECKHE W OpPraHuYecKUe
BEIIECTBA M XUMHUYECKUE PEaKIUH, CAMOCTOATENbHO BBIOMPAThH
OCHOBaHMA M KpUTEPUH I KIACCHU(PUKALMU H3ydaeMbIX
XMUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB U BAXKHEHIIHNE
CBOIICTBa BEILECTB, MPUHAJIEKAIINUX K ONpPEAEIECHHBIM Kilaccam
U TpylnmaM COeIuMHEHUH (IIpOCThle BELIECTBA, OKCHUIBI,
TUAPOKCHU/IBI, COJIM; YIJIEBOAOPObI, MPOCTbie 3(UPBI, CIUPTHI,
(beHombI, abaerubl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIIOKHbBIE
3bupbl, KHUPBI, YIJIEBOAbl, AMUHBI, AMHMHOKUCIIOTHI, OEIKH);
IIPUMEHATh 3HAaHUA O COCTaB€ U CBOMCTBAaxX BEILIECTB JUIA
OKCIEPUMEHTAJIbHOW  IMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKAaHMUs XUMHUYECKMX peakuul U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHUS;

- yMeTh MOATBEPXkJaTh HAa KOHKPETHBIX MpHUMeEpax XapakrTep
3aBHCHUMOCTH  PEAKI[MOHHOM  CHOCOOHOCTHM  OpraHMYECKUX
COEJMHEHUI OT KPaTHOCTH M THIa KoBaieHTHOH cBsi3u ("T " u
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"'"), B3aMMHOTI'O BJIMSIHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIax; a
TaKXKe OT OCOOCHHOCTEH pealu3aliy pPa3INYHbIX MEXaHU3MOB
MIPOTEKAHUs PEaKLni;

- YMETh XapaKTepu30BaTh HJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y’>KJJEHHOM COCTOSIHUM) U MOHOB XHMHUYECKUX
aneMeHToB 1 - 4 mnepuonos Ilepnomnueckoit cucremsr JI.H.
MenneneeBa M HMX BaJCHTHBIE BO3MOXKHOCTH, MCHOJIb3Ys
noustus "s", "p", "d-snexrponnsie" opOuTaNM, SHEPreTUYECKHUE
YpOBHH; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMU COEAMHEHUU IO

IIEpUOJIaM U IPYyIIIaM;

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIE
CpEJICTBA IIOUCKA,
aHaJIn3a U
UHTEpIIpeTalun
nH(popMaluu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JIs
BBITOJIHEHUSI 3a]1a4
npogeccnoHaIbHON
JESATEIIbHOCTH

B o6.1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- copMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAyKd M OOIIECTBEHHOMN
MIPAKTHUKH, OCHOBAHHOT'O Ha JAaJore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHHE SA3BIKOBOM M YHUTATEIBCKOW KYJIBTYpbI
KaK CpeJICTBa B3aMMOJEUCTBUS MEXAY JIIOJAbMHU U MO3HAHUS
MUDA;

- OCO3HAHUE LIEHHOCTU HAYYHOH JEesATEIbHOCTH, TOTOBHOCTh
OCYILECTBIISATh MPOEKTHYIO u HCCJIEI0BATENbCKYIO0
ACATCIBbHOCTD MHAUBHUIYAJIbHO U B I'PYIIIIC,

OBnanenue YHHBEPCAJbHbIMHA yueOHBbIMHU
MO03HABATEJbHBIMH /IE/iCTBUSIMH:

B) padora ¢ uaopmaumeii:

- BJIaJICTh HABBIKAMH TOJYYeHUSI UH(POPMALIMU U3 UICTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBIIATH TOUCK,

- YMeTh IUIAHUPOBATH U BBIMIOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpailleHusi OpraHUYECKHX BEIIECTB MPU HArpEeBaHUW,
MOJIyYEeHUE STUJIEHA U H3YUYEHUE €ro CBOMCTB, KaueCTBEHHbBIC
peakMy Ha aJIbJEruibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanusi OCJKOB TMpH HArpeBaHWW, IIBETHBIC pEaKIUU
O€JIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHAa, OMNpPEeneNsiTh
Cpely BOJHBIX PAaCTBOPOB, KaU€CTBEHHBIC PEAKIIMU HA CyJbdaT-,
KapOOHAT- M XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHUS; pelaTh
SKCIIEpUMEHTANIbHbIE  3aJauyd 1o TeMaMm "Mertamisl" u
"Hemerannel") B  COOTBETCTBUM C TpaBWIaMH TEXHUKHU
0e30MacHOCTH TIpH OOpaIleHUU C BEIIECTBAMHU M Ja00paTOPHBIM
000opyaOBaHUEM; TMPEACTaBIATh PE3YIbTAThl XHUMHUYECKOTO
IKCIIEPUMEHTa B (DOpPME 3alHMCH yPaBHEHUN COOTBETCTBYIOIIUX
peakiuii U GOpMYIUPOBATH BBIBOABI HAa OCHOBE JTUX
pe3yJIbTaTOB;

- yMeThb  AaHAJM3UPOBATh  XUMHUYECKYI0  HH(OpMAIHIO,
MOJly4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CPEACTB MaccOBOi
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aHalM3, CHCTEMATHU3aLMUI0 W HMHTEPIPETAuio HH(pOpMaIuu
pa3IMYHbIX BUJOB U (POPM IpeICTaBICHHUS;

- CO3/1aBaTb TEKCTbl B Ppa3IW4YHBIX (opMarax C y4deToM
Ha3HaueHUs MHGOpMAlMM U IIEJIeBON ayJUTOpUH, BBIOMpas
ONTUMAJIbHYIO (hOPMY MPEICTABICHHS U BU3YaTU3aLNH;

- OLIEHUBAaTh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMaINH, ee
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-ITHUYECKUM HOpPMaM;

- HCIIOJIb30BAaTh CpeacTBa MH(POPMALIMOHHBIX u
KOMMYHMKAI[MOHHBIX TEXHOJIOTUN B PEIIEHUU KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX U

OpraHn3allMOHHBIX 3aaa4 C

COOIIOIEHUEM TpebOBaHMIT SPTOHOMUKH, TEXHUKHA
0€30MacHOCTH, TUTHUEHBI, pecypcocOepexeHus, MPaBOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

- BJIAJICTh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHl HHPOpMAIUH,

HH(I)OpMaHHOHHOﬁ 0€30I1acCHOCTH JIMYHOCTH,

uHpOpManuu, ceTb IHTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMU HAyYHOTO ITO3HAHHUS BEIIECTB U
XUMHUYECKHX sBJIEHUHN (HaOII0eHNe, U3MEPEHHE, IKCIIEPUMEHT,
MOJICIIUPOBAHNE);

- yMeTb MNPOBOJIUTH pacueTbl MO XMMHUYECKMM (opMyaam H
YPaBHEHHMSAM  XMMMUYECKHX pEaKUUid C  HCIOJb30BaHUEM
¢u3MUecKUX  BEIMYUH, XapaKTepU3YIOIIMX  BEIIeCTBA C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBeMa (HOpMaJbHbBIE

yCJIOBI/ISI) ra3oB, KOJIMYECTBA BCIICCTBA, HCIIOJBb30BAaTh
CUCTCMHBIC XWMHWYCCKHUEC 3HAHUA JIA TPUHATHUA peIHGHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTyalluAX, CBA3aHHLIX C BCHICCTBAMU
N UX IPUMCHCHUEM;

- YMCTb IJIaHUPOBATb n MMpOBOAUTH

XAMHAYECKUHN OKCIICPUMCHT (HOHy‘IeHI/IC U U3YUYCHHC CBOMCTB

CaMOCTOATCIBHO

HCOPTaHUYCCKUX HW OpTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pcaknuuun YIJIICBOAOPOAOB Pa3IMIHBIX KJ1aCCOB n
KHCJIIOPOACOACPIKAIINX OpPraHu4YCCKUuxX BCIICCTB, pPeIICHUC

SKCIICPUMCHTAJIBHBIX 3a/1a4 110 paCliO3HaBaHWIO HECOPTaHUYCCKUX
Y OpPraHMYECKUX BELIECTB) C COOJIIOIEHUEM IIPaBUII OE30M1aCHOTO
oOpareHus ¢ BeHIeCTBaMU U JIaOOpaTOPHBIM O0OOPYIOBAHHEM,
dbopMynupoBaTh LEAM  UCCIENOBAaHUS, MPEAOCTaBIATH B
pa3ianuHoil hopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIU3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTb;

- YMETh OCYIIECTBIISTH IEJICHANIPABICHHBIN MOUCK XUMHUYECKOM
UHPOpPMALIMK B PA3JIMYHBIX MCTOYHMKAX (Hay4yHass M y4eOHO-
Hay4YHas JUTEpaTrypa, CpeAcTBa MAacCOBOW HMH(GOpMAIMH, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAIU3UPOBATh XUMUUYECKYIO
uH(pOopMalHIo,
COOTBETCTBHUH C TIOCTABJICHHON y4eOHOM 3a1a4eii;

nepepabaTeiBaTh €€ W HUCIOJIB30BaTh B
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- BIIQJETh CHUCTEMOM 3HAHMM O METOJAX HAYYHOrO IO3HAHHUS
SIBJIEHUW TIPUPOJABI, MUCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax MU
YMEHUSIMH TIPUMEHSTh 3TU 3HAHUS MPU SKCIEPUMEHTAIHLHOM
HCCIIEJOBAHUN BEIIECTB M JUIT OOBICHEHUS XUMHYECKUX
SIBIICHUH, HWMECIOIIHNX NpUpO€  MPaKTUUYECKOH
JeSITeILHOCTH YeI0BeKa 1 B IOBCEIHEBHOM KU3HU;

MECCTO B

OK 04. O¢dpexruBHO
B3aHUMOJICHCTBOBATh U
paborarts B
KOJUIEKTHUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEETICHHUIO;

-OBJIaJICHUE HaBBbIKaMH y4eOHO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMAIbHOM NEATEIbHOCTH;

OBananenue
NeHCTBUAMM:
0) cOBMeCTHas AeSITeJIbHOCTD!

- IIOHUMAaThb M HCHOJIb30BATh IMPCUMYLICCTBA KOMaHIHOH H

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA

WHANBUIYATbHON pabOTHI;

- [IPUHUMATh e COBMECTHOM NEeSATEIbHOCTH,
OpraHM30BBIBATH W KOOPAMHUPOBATH JIEUCTBUS IO €€
JOCTH)KEHHMIO: COCTABJIATh IUIAH JEHCTBHM, paclpenessiTh

PO C YYETOM MHEHUH Y4YaCTHHUKOB OOCYXAAaTh pe3yJIbTaTbl
COBMECTHOM PabOTHI,

- KOOPAMHHUPOBATb U BBINOJNHATH pPabOTy B YCIOBHUSAX
pealbHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTHYCCKOC IIOBCIACHHUC B
Pa3InYHBIX CUTyalusx, MMPOSABJIATH TBOPYECTBO u
BOOOpakeHne, ObITh MHUIIMATUBHBIM
OBnanenue YHHBEPCAJbHBIMHU peryasiTUBHbIMH
NeCTBUAMMU:

') NpUHATHE ce0sl U IPYTUX JIIOJei:

- YMETh IUTAHUPOBATh U BBINOJHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpaiueHus
NOJYyYCHUE JITUJICHA W M3yYEHHE €ro CBOWCTB, KaueCTBEHHBIC

OpraHn4eCkKux BCHICCTB IMpU HArpCBaHUH,

peaknmuy Ha aIbJIETHABI, Kpaxmall, YKCYCHYIO
JeHaTypauusi O€JIKOB IMpH HarpeBaHWHU, LBETHHIE peaKUUu
O€NKOB; MPOBOAWTH PEAKUUU HOHHOTO OOMEHa, OIpPElesTh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMHU Ha CyIb(at-,

Kap6OHaT- U XJIOpUA-aHUOHBI, Ha KAaTHOH aMMOHHA; pPCHIATH

KHCIIOTY;

JKCIIEpUMEHTANIbHbIE  3aJauyd 1o TemMaMm "Mertamibl" u

"Hemerannel") B COOTBETCTBUM C IpaBWIaMHU TEXHUKH
0e30macHOCTH TpU OOpaIIeHUH C BEIIECTBAMU H J1a00OpaTOPHBIM
000opyI0BaHUEM;

SKCIIEpUMEHTa B (hOpME 3alHucH ypaBHEHUN COOTBETCTBYIOIIHX

NpeaACTaBIATE  PE3YJIbTAaTbl XUMHYCCKOI'O

peakuuii U (opMmynHpoBaTh BBIBOJBI HAa OCHOBE ATHX

pE3yJIbTaTOB;
-yMeTh  CaMOCTOSITENIFHO  IJaHUPOBaTh M  MPOBOJIUTH
XUMUYECKUNA SKCHEPUMEHT (MOJydYeHHE M HU3yYeHHE CBOMCTB

HCOPTaHUYCCKUX W OpTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pCaknuun YIJIIEBOAOPOAOB PA3IINYHBIX KJ1aCCOB u
KHCJIIOPOACOACPIKAIIINX OpPraHu4€CKUux BCIICCTB, pPEeICHNC

SKCIICPUMCHTAJIBHBIX 3aa4 110 paCliO3HaBaHWIO HEOPTaHUYCCKUX
W OPraHUYECKHX BEIIECTB) C COOIOICHUEM MPaBHII 0€3011aCHOTO
oOpaleHns ¢ BEIIeCTBAaMH U Ja0OpaTOpPHBIM 00OpYIOBaHUEM,
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- IPUHUMATh MOTHMBBI M ApPryMEHTBI JAPYIMX JIIOAECH IIpU
aHaAJIM3€ PE3yJIbTATOB JIEATEIBHOCTH;

- IPU3HABATh CBOE MPAaBO U MPABO APYTHUX JIFOJIeH Ha OIIMOKH;
- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULUU APYTOro
YEJI0OBEKA;

dbopmynupoBaTh  IENH
pa3uaHOM (hopMe pe3yNIbTaThl IKCIIEPUMEHTA, aHATH3UPOBAThH U

HCCIICI0BaHUs, npeaoCTaBIATb B

OLCHUBATh UX NTOCTOBECPHOCTD,

OK 07.
ConelicTBOBaThH
COXpPaHECHHIO
OKpYKarolleu Cpebl,
pecypcocOepekeHHIo,
MIPUMEHATH 3HAHUS 00
U3MEHEHUU KJIMara,
PUHLIUIIBI
OepexIINBOTrO
MIPOU3BO/ICTBA,

3 PEeKTUBHO
JIECTBOBATH B
Ype3BbIYaHBIX
CUTYaITUAX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMS S

- c(hopMHUPOBAHHOCTH IKOJOTHUYECKOW KYJIbTYphl, TOHUMaHUE
BITUSIHUS IIPOLIECCOB  Ha
COCTOSIHHME€ TPUPOJHOM M COUHUAIBHOM CpeAbl, OCO3HAHUE

[JI00QIBHOTO XapaKTepa IKOJIOTHIECKUX MPoOIIeM;

COMaJIbHO-3KOHOMHNYCCKHUX

- IUTAHUPOBAHUE U OCYILIECTBJICHUE JACHCTBHUI B OKPY KarOIIEH
cpelle Ha OCHOBE 3HAaHUA IeJied YCTOWYMBOTO pPa3BUTHS
YeJI0BEYECTBA;
aKTUBHOE  HENpUATHE  JACHCTBUN, MPUHOCALIUX  Bpe.
OKpYXKarolleH Cpee;

- YMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIE KOJIOTHYECKUE
MOCJICACTBUA MPCANIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpallaThb
HX;

- pacmiupeHUcC OIIbITa ACATCIIBHOCTH DKOJIOTHYECKOMN
HAIpPaBIEHHOCTH;

- OBJIaJIeHUE HaBBIKAMH y4eOHO-UCCIIeI0BATENbCKOM,

HpOGKTHOfI U COIIUaTbHOM JCATCIIbHOCTH,

- chopMHUPOBATH MPEJCTABICHUS: O XUMUYECKON COCTABISIONIEH
€CTECTBCHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMUU B MO3HAHUU
SIBIICHUW TIPUPOJABI, B (POPMHUPOBAHUU MBINUICHHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOAMMOMN
JUISt
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M IPUPOIHOM
cperne;

- yMeTh COOJIIOAATh TpaBWJIa 3KOJOTHYECKH IEIecO00pa3HOro
MOBECHUs B OBITY U TPYAOBOH JEATEIHHOCTH B IENAX

pemicHuAd MPAKTUYCCKUX 3aga4 n OKOJIOTHYCCKH

COXpPAaHEHHUsT CBOETO 3JI0POBbS U OKPYXKAIOLICH IPUPOAHOU

CpCanl; OIIACHOCTb BO3,[[€I>1CTBPI$I Ha  JXHUBBIC

OPTraHU3MBbl

YUUTBIBATH

OHpelleJIeHHI)IX BCIICCTB, IIOHHUMas CMBICJI
MoKa3arelis NpeIesIbHON TOMYyCTUMON KOHLIEHTPALUY;

- YMeTI) HpOFHOSI/IpOBaTI), aHaJ'II/ISI/IpOBaTI) U OI€HUBATh C
[MO3HUIIMHA PKOJIOTHYECKON 0€30IIaCHOCTH I10CIIEACTBUSA OBITOBOI U
MIPOU3BOJCTBEHHOM JESATENHOCTH YEJIOBEKA,
nepepaboTKOM BElIECTB; UCMOIB30BATh MMOJYYCHHbIE 3HAHUS IS

OPUHATHS TPaMOTHBIX pelleHuil mnpolieM B

CBSI3aHHOU C

CUTYyalHUsIX,
CBSI3aHHBIX C XHMHUEH;
- YMETb OCO3HaBaThb OIIACHOCTb BO3JICWCTBUS HAa IKHUBBIE

OpTraHnU3MbI OIMPCACIICHHBIX BCUICCTB, IIOHUMas CMBICJI
MOKa3aTessl IPEeAeIbHOM  JTOMyCTUMOM  KOHLEHTpauuu, W
HOACHATH ~ HA  IpUMEpax  CHocoObl  YMEHBIICHHA U

npcaoTBpaliCHusA HX BpCAHOIO BOSHeﬁCTBHH Ha OpraHu3M
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YCJIO0BCKaA.

IIK 1.4.
Ocy1iecTBIsTh
TEXHOJIOTHUECKUN
mporecc o0paboTKu
JieTaneil Ha TOKapHbIX
CTaHKax ¢
COOIIOIEHUEM
TpeOOBaHMI K
Ka4yeCcTBY B
COOTBETCTBUHU C
3aJlaHuEM |
TEXHUYECKOU
JOKYMEHTAITUH.

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- c(OPMUPOBAHHOCTH IKOJOTUUECKONW KYIbTYpBI, TOHUMaHHE
BIIMSHUS ~ COLMAIBHO-DKOHOMMYECKHUX  IMPOIECCOB  Ha
COCTOSIHME NPUPOJHOM M COLUHUAIBHOW CpEAbl, OCO3HAHUE
r7100AIBHOTO XapaKTepa dKOJIOrMYECKUX Mpo0ieM;

- IUJJAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUI B OKPYKAKOLIEH
Cpele Ha OCHOBE 3HAHMS ILEJIed YCTOMYHMBOIO pPa3BUTHUSA
YeJI0BEYECTBa;

aKTUBHOE€  HENpUATHE  JACHCTBUH, MNPUHOCALIUX  Bpen
OKpY’Karolieu cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONMPUSTHBIE SKOJOTHYECKHE

IIOCJIEICTBUS IIPEANPUHUMAEMBIX ICHCTBUMN, MPEAOTBPAILATh

HX;
- pacHIMpeHHE OmbITa JACATEIBHOCTH  IKOJIOTHYECKOMH
HaIpaBJIEHHOCTH;

- OBJIAJICHME  HaBbIKAMH  Yy4eOHO-HCCIICOBATEIHCKOM,
MPOEKTHOM W  colMalbHON JnesTenbHOCTH; (OBJageHue
YHHBepPCAJbHBIMU YueOHbIMH MO3HABATEJIbHBIMH
JelCTBHSIMH:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:
- CaMOCTOATENIBHO (OPMYJIHPOBATh M AKTyalU3UPOBAThH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WK OCHOBAHUS JUISI
CpaBHEHMsI, KJlJacCU(pUKALUU U 0000IIeHHUS;

- ONpEeNATh LENu AEATENbHOCTH, 3a7aBaTh MapaMeTpbl U
KPUTEPHH UX JOCTHKEHHUS;
3aKOHOMEPHOCTH  H

- BBISIBJIATH MMPpOTUBOPCUUA B

- YMCTh INIAaHUPOBATH U BBIIIOJHATH XHUMHYECKHAMN OKCIICPUMCHT
(npeBpameHHﬂ OpraHu4YCeCKUX BCHICCTB
MOJIYYCHHUEC OSTUJIICHA W U3YUYCHHUC CTO CBOﬁCTB, KauC€CTBCHHBLIC

npu HarpeBaHUH,

peakuuy Ha QIbJIEruibl, KpaxMall, YKCYCHYI KHCIIOTY;

JeHaTypanust OEJIKOB TMpHU HAarpeBaHUM, IBETHBIE pPEaKLIUU
O€JIKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OMNpEeNeNsiTh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIUHU Ha CyIb(ar-,
KapOOHAT- M XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHS; pelaTh
AKCIIEPUMEHTAIbHBIE temam "Mertamnel" U
"Hemeranne") B MpaBuUjaMu

0€30I1aCHOCTH npu O6paI_I_IeHI/II/I C BCIIECTBAMHU U J'Ia60paTOpHBIM

3aJa4uun 10
COOTBCTCTBHUHN C TCXHHUKHU

060pyl[OBaHI/IeM; NpEaACTaBJIATH PE3YIbTAThI XUMHUYCCKOTI'O
SKCIEpUMEHTa B (OpME 3aMUCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥  (QOpMyIMpPOBAaTH BHIBOABI HA OCHOBE OTUX
pe3yJIbTaTOB;

- yMeTh  aHaJU3UpOBAThb  XUMHUYECKYI0  HH(OpMAIHIO,
MOJly4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CPEACTB MaccOBOi
uHpopMaluu, cetb IHTEepHET U Ipyrue);

- BJIaJIEThb OCHOBHBIMU METOJAMH HAYyYHOT'O [TIO3HAHMSI BELIECTB U
XUMHUYECKHX sIBIICHUH (HaOmoaeHNe, H3MEPEHHE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMCTh MNPOBOAUTH pPaCyYCTbl IO XUMHYCCKUM q)OpMYJIaM )51
YPaBHCHUAM XUMHUYCCKUX

peakuuii C  HUCHOJb30BAaHUEM

bu3NYeCKUX  BEJIWYMH, XapaKTepU3YIOUIMX  BEIIECTBA C
Macchl, oObema (HOpMaJIbHBIC

KOJIN4YCCTBA HCII0JB30BAaTh

KOJINYECTBEHHONW CTOPOHBI:
YCIIOBHS)
CHUCTEMHbIE XHMHMYECKHE 3HAHUs i1 NPUHATUS PEIICHUd B

Ia30B, BCIICCTBA,
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paccMaTpUBaEMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh, OILICHUBATh
COOTBETCTBHE  PE3yJIbTATOB  IIEJISIM, OIICHWBATh  PHUCKHU
MOCJIEACTBUI JEeITEIBHOCTH,

- pa3BUBaTh KpPEAaTHBHOE MBIIUICHHE TIPH  PEIICHUH
YKU3HEHHBIX TIpoOIieM

KOHKPETHBIX KM3HEHHBIX CHTYaIHsIX, CBI3aHHBIX C BEIECTBAMH
U UX IPUMCHEHUEM;

- yMeThb CaMOCTOSTENbHO TUIAHHUPOBATh W  TPOBOIUTH
XMMHYECKUH HKCIIEPUMEHT (TIOMydeHHEe W M3Y4YEHHE CBOWCTB
HEOPraHWYECKUX W OpPraHUYECKUX BEIIECTB, KaueCTBEHHBIC
peakuuu yTJIEBOJIOPO/IOB Pa3IUIHBIX KJIacCOB u
KHCJIOPO/CO/IEPKAIIMX ~ OPraHMYECKUX  BEIIECTB, peIleHHe
HKCIIEPUMEHTANIBHBIX 3a7[a4 10 PACIIO3HABAHUIO HEOPTAaHUUECKUX
¥ OPTaHUYECKUX BEIIECTB) C COOIOIEHHEM MTPaBUII O€30IaCHOTO
oOpamieHns ¢ BemecTBaMH U Ja0OpaTOpPHBIM 000pY/IOBaHUEM,
bopMyIHpOBaTh [ETM  HWCCIEAOBAaHHS, TPEAOCTABISATH B
pa3nuuHON (hopMe pe3ysIbTaThl IKCIIEPUMEHTA, AaHATN3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTB;

- YMETh OCYILIECTBIIATH IICJICHANPABICHHBIH MOUCK XHMUYECKOU
uHpoOpMaMK B pa3NUYHBIX HCTOYHMKAX (HayyHas U y4eOHO-
Hay4YHas JIUTEepaTypa, CPEeACTBa MaccoBOW WHQopManuu, ceTbh
WHTepHeT U Apyrue), KpUTHYSCKH aHAJTM3UPOBATh XHMHUYECKYIO
uHpopManuio, rmepepabaTeiBaTh €€ W HCHOJh30BATh B
COOTBETCTBUU C IIOCTaBJICHHON y4eOHO 3a1auei;

- BIIQJETh CUCTEMON 3HAHMH O METOJAaX HAYYHOrO IMO3HAHUS
SIBJICHUI TPUPOJBI, UCIIOIB3YyEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMU TIPUMEHSTH 3TH 3HAHUS IPHU IKCIIEPUMEHTAILHOM
UCCICOBAaHUM BEUIECTB W Ui OOBSCHEHHS XUMHYECKUX
SBJICHUH, HWMEIOIMX MECTO B MPHUPOAE MNPAKTHUECKON
JeSITEILHOCTH YeJIOBEKa U B TIOBCEHEBHOM KHU3HH;

IIK 2.3.

Onpenenarsb
[OCJIEI0BATEIHLHOCTD
M OIITUMAJIbHBIE

B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUSA:

- c()OPMUPOBAHHOCTH 3KOJIOTUYECKOW KYJBTYpBl, IOHUMaHHE
BIIMAHHAS  COLMAIBHO-DKOHOMMYECKUX  IPOLECCOB  Ha
COCTOSIHUE TIPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHUE

- chopMuUpOBaTH MPEACTABICHUS: O XUMHUECKOM COCTABIISAIONIEH
CCTGCTBCHHOHaquOﬁ KapTUHBI MHpa, POJIM XMMHUU B IMO3HAHHUU
SBJICHUN TMPHUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIbHONW TPaMOTHOCTH, HEOOXOAMMOMN
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PEeXUMBI 00paOOTKH
pa3IMYHBIX JETaNICH
Ha (Gpe3epHbIX
CTaHKax B
COOTBETCTBUHU C
3a/laHUEM.

r7100AIBHOTO XapaKTepa dKOJIOTHYECKUX Mpo0iIeM;

- IJJAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUI B OKPYKAKOLIEH
Cpele Ha OCHOBE 3HAHUS IEJIeHd YCTOMYHMBOTIO pPa3BUTHUA
YEJI0BEYECTBA;
AKTUBHOE  HENpPUATHE
OKpY’KaIoILIEH cpene;

- YMEHHUE MPOTHO3UPOBATH HEOIArONMPUATHBIE KOJIOTHYECKHUE

JNEUCTBUM, TPUHOCAIIMX  Bpe.

IIOCJIEICTBYS IIPEANPUHUMAEMBIX ICHCTBUMN, MPEAOTBPAILATh

HX;
- pacHIMpeHHe OmbITa JACSATEIBHOCTH  HIKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

- OBJAJICHWE  HaBbIKAMH  Yy4eOHO-HCCIIEOBATEIHCKOM,
MPOEKTHOM W colMaldbHON JesaTenbHOCTH; (OBJageHue
YHHBepPCAJbHBIMU YueOHbIMH MO3HABATEJIbHBIMH
JeHCTBUSIMM:

a) 0a30Bble JOrHYecKHe JeHCTBHS:
- CcaMOCTOSTENbHO (OPMYJIMPOBATh W  aKTyaJM3UPOBATH
po0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBGHHBIﬁ IMPU3HAK UJIKW OCHOBAHUWA IJIA
CpaBHEHUS, KJIaCCU(PUKAIIMKA U 000OIICHUS;

- OIpeAeNnsaTh LU NeATEIbHOCTH, 3aJaBaTh MapaMmeTphl U
KPUTEPUU UX TOCTHIKEHUS;
3aKOHOMEPHOCTH |

- BBISIBJIATH MMPpOTUBOPCUUA B

paccMaTpruBACMBIX ABJICHUAX,

- BHOCHTb KOPPEKTHUBBI B JE€ATEIBHOCTb, OLICHHUBAaTh
COOTBETCTBME  PE3YyJIbTATOB  LEJsAM, OLEHUBATH PHUCKH
IMOCJIC/ICTBUHN NEATCILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TIPU  PEHICHUU

KU3HEHHBIX TIPOOIIEM

JUIS ~ pEUICHUs TMPaKTHUECKUX 3afad M DKOJOTHYECKH
000CHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3/I0POBBIO M MPHUPOJHOMN
cpene;

- yMeThb COOJIFOaTh MPaBHJIa AKOJOTHYECKH IeTIecO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOH NEATETBHOCTH B IIEIAX
COXpAaHEHHS CBOEro 3JI0OPOBbS U OKpYXKamoIIeW MPUPOAHOM
Cpelbl, VYYHUTHIBATH OMACHOCTh BO3ICHCTBHS Ha

OpraHu3Mbl

KHUBBIC

OHle[GJIGHHLIX BCIICCTB, IIOHHUMas CMBICJI
IIOKa3aTelisl MPeAeIbHON TOIyCTUMON KOHIICHTPALINH;

- YMGTL HpOFHOSI/IpOBaTI), aHaJ'II/ISI/IpOBaTL U OlcHuBaTh C
MO3UIMI SKOJIOTHYECKON 0S30IaCHOCTH MOCIIEACTBUS OBITOBOM U
MPOU3BOJACTBEHHOM JESATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKON BEIIECTB; UCIIOIb30BATh MOJYYCHHBIC 3HAHUS JJIS
NPUHATHSA TPAMOTHBIX pEIICHWH TMpobieM B

CBs3aHHBIX C XHMHeﬁ;

CUTyalusIX,

- YMCTb OCO3HaBaTb OMACHOCTb BO3H€fICTBH$I Ha JKHUBBIC

OpTraHHU3MbI OIMPCACIICHHBIX BCIICCTB, ITIOHUMas CMBICJI
[IOKa3aTessi IPEACIbHOM  JIOIyCTMMOW  KOHLEHTpauuu, H
NOSICHSATh ~ HAa  NpuUMepax  crnocoObl  YMEHBIIEHUS U

MPEAOTBPALIEHUST WX BPEAHOTO BO3JICHCTBHS Ha OpPraHU3M
YyeJIOBEKA.
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IK 3.1.
Ocy1iecTBisTh
MMOITOTOBKY, HAJIATKY
1 00CITyKHBaHHUE
pabouero mecta st

B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUSA:
- c()OpMUPOBAHHOCTH 3KOJIOTUYECKOW KYJBTYpBl, IOHUMaHHE
BIMAHHAS  COLMAIBHO-DKOHOMMYECKUX  IPOLECCOB  Ha

COCTOSAHHEC HpPIpOI[HOﬁ U COIHAJIbHOM Cp€anl, OCO3HaHHC

- chopMUpPOBATH MPEACTABICHUS: O XUMHUECKOM COCTABIISIONIEH
CCTGCTBCHHOHaquOﬁ KapTUHBI MHpa, POJIM XMMHU B IMO3HAHHUU
SBJICHUN MPHUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl
JUYHOCTH, €€ (PYHKIMOHAIbHONW TPaMOTHOCTH, HEOOXOAMMOMN

PAGOTBI Ha TOKAPHBIX r1100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOodIIeM; Ul pElIeHHMs] NPAKTUYECKUX 3aJad U OKOJOTMYECKH
CTAHKAX C - IUIAHUPOBAHUE U OCYIIECTBICHHUE JIEHCTBUIA B OKpPY’Karolleil | 000CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/J0POBBIO M HMPUPOIHOMN
IPOrPaMMHBIM cpele Ha OCHOBE 3HAHUSA UEJIed YCTOMYMBOIO PAa3BUTHUS | CPELE;
YIPABJICHUEM. 4eJI0BEYECTBA; - yMeTh COOJIOAATh MpaBHIIa SKOJOTMYECKH LEIeco00pa3HOro
AKTUBHOE  HENpUsTHE  JIEHCTBUM, MNPUHOCAUIMX  BpEJ | IOBEIEHUS B ObITY W TPYAOBOH JEATEIBHOCTH B ILEIAX
OKpYXaIoIlIeH cpee; COXPAHEHUs CBOErO0 3JI0POBbS M OKPYXKAIOUIEH MNPHPOTHON
- YMEHHE MPOTHO3UPOBATh HEOIATONPUITHBIE SKOJOTHYECKHE | Cpebl; YYUTBHIBATH OMACHOCTH BO3JIEHCTBUSL HAa  IKUBBIE
MOCJIE/ICTBUST NIPEANPUHAMAEMBIX ACHCTBUM, MPEAOTBpPALATh | OPTaHU3Mbl  ONPENEICHHBIX  BELIECTB, TMOHMMAs  CMBICH
UX; MOoKa3aTelsl MpeaeabHOM TOIyCTUMOM KOHIIEHTPALINH;
- paclIMpeHuEe OmIbITa JEATEIBHOCTH  DKOJOTMYECKOM | - YMETh IPOrHO3MpPOBAaTh, AHAIU3MPOBATh M OLIEHUBATH C
HaIpPaBJIEHHOCTH; MO3HULUI SKOJOrMYecKor 6€30MacCHOCTH MOCIECTBHSI OBITOBOM U
- OBJIaZICHUE HABBIKAaMH Y4eOHO-HCCIeI0BaTEIbCKOMH, IIPOU3BOJCTBEHHONW JEATEIBHOCTH YEJIOBEKA, CBA3aHHOW C
IIPOEKTHOM U COLIMAILHOM €A TEIbHOCTH; nepepadoTKOI BEIIECTB; UCTIONB30BaTh MOJTYYSHHbIC 3HAHUS JUIS
NPUHATHS TPAMOTHBIX pELIEHUH mpodieM B CUTyalMsX,
CBSI3aHHBIX C XHMUEH;
- yMETh OCO3HaBaThb ONACHOCTb BO3JACHCTBUS Ha JKUBBIC
OpraHu3Mbl  ONPEIECIEHHBIX  BEIIECTB, IOHMMAas  CMBICI
MoKa3aTessl MpeAesibHOM  JIOMyCTUMOM  KOHLEHTpauuu, U
HNOACHATH  HA  IpUMEpax  CHocoObl  YMEHBLICHHS U
IIPEOTBPALIEHUs] MX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M
YEJIOBEKa.
[IK 4.2 B o6s1acTH 3K0/10rM4ecKOr0 BOCIUTAHUS: - copMHUPOBATH MPEJCTABICHUSA: O XUMUYECKON COCTaBISAIOLIEH
Ocy1ecTBIsTH - c()OPMUPOBAHHOCTH 3KOJOTUYECKOW KYJbTYphl, IOHUMaHHE | €CTECTBEHHOHAYYHONU KapTHHBI MUpPA, POJIM XUMUU B MO3HAHHUH

IIOATOTOBKY K

BIIWSAHUA COMaJIbHO-3KOHOMHNYECCKUX IIponecCcoB Ha

ABJIGHUN TPHUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
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UCIIOJIb30BaHUIO
HHCTPYMEHTA U
OCHACTKH sl pabOTHI
Ha METaJJIOpe3yLINX
CTaHKAaxX pa3iMyHOIo
BU/Ia U TUIIA C
IIPOrpaMMHBIM
YIIpaBIECHUEM,
HaCTPOWKY CTaHKa B
COOTBETCTBUHU C
3aJJaHUEM.

COCTOSIHME€ TPUPOJHOM M COUUAIBHOM CpeAbl, OCO3HAHUE
IJI00QJIBHOTO XapaKTepa IKOJIOTHIECKUX MpoOIieM;

- IJJAHUPOBAHUE U OCYILIECTBIECHUE JIEUCTBUN B OKpYKarOLIEH
cpelie Ha OCHOBE 3HAHMUS IEJed YCTOMYHMBOTIO pPa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE  HENpPUATHE  JIEUCTBUHU,
OKpYXKaroIleH Cpee;

- YMEHHE MPOTHO3UPOBATH HEOIATONMPUATHBIE KOJIOTHYECKUE

MMPUHOCATINX BpEa

MOCJEACTBUS MPEANPUHUMAEMBIX AEHUCTBUM, MPEIOTBPAIIATH
HX;

- paclIMpeHHe OmbITa  JIESITEIBHOCTH  HKOJOTHYECKOU
HAIPAaBICHHOCTH;

- OBJIQJICHUE HABBIKAMH YYEOHO-HCCIIE0BATEIbCKOM,

HpOCKTHOﬁ U COI[MaTbHOM JCATCIIbHOCTH,

JUYHOCTH, €€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOAMMOMN

JUIS  peIICHWs] TMPaKTHUECKUX 3afad M IKOJOTHUYECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M TPUPOIHOM
cpene;

- YMeTh COOJIOAATh MpaBMiIa 3KOJOIMUYECKH LEeIeco00pa3HOro
NOBEJCHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJAX
COXpaHEHHMsT CBOETO 3JI0POBbS W OKpY’Karolled MpUpOJHOM
Cpelbl;

OpraHU3MBbl

YUUTBIBATH  OIIACHOCTb BO3I[€I>1CTBH$I Ha  JXUBBIC

OTpENIEJICHHBIX  BEIIECTB, IOHWUMAas  CMBICI
IIOKa3aTelist MPeaeIbHON TOIyCTUMON KOHIICHTPALINH;

- yMEThb TMPOTHO3MPOBATh, AHAIM3UPOBATH W OILICHUBATh C
IMO3HUIIMHA PKOJIOTHYECKON 0€30IIaCHOCTH I10CIIEACTBUSA OBITOBOM U
MPOU3BOJCTBEHHOM JEATEIbHOCTH YEJOBEKA, CBSI3aHHOM C
nepepaboTKOM BEUIECTB; UCMOIB30BATh MMOJYYCHHbBIE 3HAHUS IS
OPUHATUS TPAMOTHBIX pELICHUH mpodiieM B  CHUTYyaIHsX,
CBSI3aHHBIX C XHMHUEH;

- YMETb OCO3HABATh OMACHOCTh BO3/ICHCTBUSI HA KUBbBIC

OpTraHru3MbI OIIPECACIICHHBIX BCIICCTB, TIOHUMAaA CMBICJI
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2. CTpyKTypa " coJep:kaHue 0011e00Pa30BaTeJIbHON IUCHUIITHHBI «XUMUD)

2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl THCHHUIINHBI 72
B T.Y.

OcHOBHOe coep:KkaHue 64
BT. Y..

TEOPETHUECKOE 00yUeHre 30
MPaKTUYECKHUE 3aHATUSA 24
n1a0opaTOpHbIE 3aHATUS 10
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 6
NPHUKJIATHOTO0 MOLYJIs1)

BT. 4.

TeopeTHdYecKoe 00ydeHue 2
[IPaKTUYECKUE 3aHATUSA 4
IIpomeskyTouHasi arrectauus (1uddepeHINPOBAHHBIN 3a4eT) B BHIE )

TECTUPOBAHUS
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2.2. TemaTH4eCcKHUii IJIaH U coacpkaHue TUCHUIIJIMHBI «XHMHUA»

DopmMupyem
HaumMmeHoBaHH Co 5 ) YpoBHHU
JAep:KaHue Y4eOHOro MmatepuaJia (0CHOBHOE U NMPO(hecCHOHATIBLHO-OPHEHTHPOBAHHOE), O6bem ble
¢ pasiciion u JlJadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAY/Ib OCBOCHUS | gacoB | KOMIETEHIM
TeM "
1 2 3 4 5

OcHoBHOE cogep:kanue 64
Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue
aTOMOB Teopernyeckoe o0yueHue 1 2
XHUMHYECKHX
3IIEMEHTOB M 1-2. CoBpemenHass Mojelb CTpoeHHsi aroMa. CHMBOJUYECKUN SI3BIK XUMHUH. XUMHUUYECKHH SJIEMEHT.
npupoza OnexTpoHHas KoHuUrypamus atoMa. Knaccudukaius XMMHYECKHX IJIEMEHTOB (s-, p-, d-2JIeMeHTHI).
XEMHYECKO Banentneie  anekTpoHbl.  BameHTHOCTh.  DneKTpoHHass  MPUPOJAa  XUMHUYECKOHW  CBSI3M.
CBSI3H DNEeKTPOOTPUIIATEILHOCTh. BUABI XUMHYECKOW CBsI3UM (KOBAJICHTHAs, HWOHHAs, METaJUIMYecKas,

BOJOPOJIHAS) ¥ CIOCOOBI €€ 00pPa30BaHMSI

IIpakTHYeckue 3aHATHSA 2 2

3-4 Pemienue 3amgaHui Ha HMCIIOJNL30BAaHUE XUMUYECKOH CHMBOJHMKM M Ha3BaHUU COENUHEHUH IO

HOMEHKJIAType MEKIYHApOAHOTO COK03a TEOPETHYECKOM M MPUKIAJIHOM XWMHU W TPUBUAIBHBIX

HA3BaHW TSI COCTABJICHUS XUMHUYECKHX (HDOPMYJ BYXaTOMHBIX COSAMHEHUN (OKCHIOB, CYIb(HUIOB,

TUAPUJIOB U T.11.) U APYTHX HEOPTaHUYECKUX COCAMHEHHUI OTIEIbHBIX KJIACCOB.

[IpakTHueckue 3ajaHus HA YCTAHOBJICHUE CBSI3U MEK/y CTPOEHUEM aTOMOB XMMUYECKUX AJIIEMEHTOB U

MEPUOJUYECKUM HU3MEHEHHUEM CBOWMCTB XMMHUYECKUX DJIEMEHTOB M MX COCIMHEHUN B COOTBETCTBUH C

nojokeHueM Ileprnoanueckol CHCTEMBI.
Tema 1.2. OcHOBHOe coep:KaHue 2 OK 01
[Tepuoanuecku OK 02
i 3aKOH | IIpakTn4yeckue 3aHATHS 2 2
tabmuma J[.U.
MeHnpeaeeBa
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5-6 Ilepuoanueckas cucrema xuMuueckux anemMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT
Ilepuoanueckoro 3akona J[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOTo 3eMeHTa B [lepuoanueckoit cucreme. MUpoBO33peHUECKOE U HAYUYHOE 3HAYEHUE
[Tepuonuueckoro 3akona /.M. Menaeneesa. [Ipornossl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX DJICMEHTOB.

Pemenue nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3aLUI0 XUMUYECKUX
AJIEMEHTOB «MeTalTu4ecKie / HEeMETaUTUIECKIEe CBOWCTBA, NIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHUEM M TOJIOKEHHEM B MEPUOIUYECKON CUCTEME
XuMH4ecKux 3neMeHToB J[.J. MeHaeaeeBay

Paznen 2. Xumunueckue peakunu 10
Tema 2.1. OcHOBHOe co/iep:KaHue 4 OK 01
Turnbl
XAMHUECKHX Teoperuuyeckoe 00yyenue 2
peakuuii —

7-8. Knaccudukaiys v TUTIBI XUMHYECKUX PEAKINI ¢ y4aCTHEM HEOPTaHUIECKUX BEIIECTB.

CocTraBieHre ypaBHEHUH peakinii COeTMHEHUS, pa3NI0KEHUs, 3aMelIeHHs], 0OMeHa, B T.4. peakiui

TOpPEHUsI, OKUCIIEHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHUs OKHUCIIEHUSI-BOCCTAaHOBIIEHUA. CTeneHb OKucaeHusl. OKUCIUTETb U BOCCTAHOBUTEb.

CocraBneHnre U ypaBHUBAHNUE OKUCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIINI METOIOM JIEKTPOHHOTO

Oanmanca. OKHCIUTENBHO-BOCCTAHOBUTENLHBIE PEAaKIIMU B IPUPO/IE, MPOU3BOICTBEHHBIX MpOIleccax u

KU3HEICITEIbHOCTH OPTraHU3MOB

IIpakTHYeckue 3aHATHSA 2

9-10 YmMeHue paccUuThIBaTh KOJIMYECTBEHHbIC OTHOLIECHUS B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE

3aKOHBI B XMMHUHU U PacyeThl M0 ypPaBHEHUSAM XMMHUYECKUX peakuuidl. Mob Kak equHHIa KOJTUYeCcTBa

BellecTBa. MossipHast Macca. 3aKOHBI COXpPaHEHMsI Macchl M SHEpruu. 3akoH ABoraapo. MossspHbIi

o0beM Tra3oB. OTHOCHTENbHAs IUJIOTHOCTh Ta30B. YMEHHE JefaTh pacueThl M0 ypaBHEHUSIM

XUMHYECKHUX PEaKIUN C UCIIOJIb30BAHUEM MaccChl, 00beMa (HOpMallbHbIC yCIIOBUS) ra30B, KOJTUYECTBA

BELIECTBA
Tema 2.2. OcHoBHoOe coaep:kaHne 4 OK 01
DNEKTPOIUTHYEC OK 04
Kas Teoperuueckoe o0yueHue )
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IUCCONMALNS U
WOHHBIA 0OMEH

Teopust 37eKTPOIUTHUECKON TUcconanvu. MoHbI. DIEeKTpOIUTHI, HEAJIEKTPOJIUTHI. Peakiiuu HOHHOTO
obmena. CocTaBiieHHE peakIUid MOHHOTO OOMEHa IyTeM COCTABJICHHS MX TOJHBIX M COKPAIIEHHBIX
HOHHBIX YpaBHESHUN. KMCIIOTHO-OCHOBHBIC peakiiny. 3aaHns Ha COCTABJICHHE HOHHBIX peaKIHi

JlabopaTopHble 3aHATHS 2

13 -14 JlaboparopHas paboTa “THITBI XUMHUYECKUX PEaKLIUii”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX U 00pa3yrOIUXCs BEIIECTB) U IPU3HAKOB

XUMUYeCKHX peakiuii. [IpoBenenue peakiuii HOHHOTO 0OMEHa, OTpeIeIeHNe Cpeibl BOJAHBIX

pacTBOPOB. 3alaHKs HA COCTABICHUE HOHHBIX pPEaKLIUN
KoHnTtpoubHas o .
padora 1 15 -16 Beoinmonnenue 3aganuit o reme :CTpoeHUE BEIlIeCTBa U XUMUUYECKHUE PEaKIUU 2
Paspea 3. CTpoeHne 1 CBOMCTBA HEOPIaHMYECKHX BEILEeCTB 16
Tema 3.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIaTypa i | 1€0peTHIecKoe odyueHue 2
CTpPOECHHE
neopraunueckux |17 — 18 IIpenver neopranuyeckoit xumun. Knaccudukarus Heopranudeckux semects. [Ipocteie i
BEICCTB CJIOKHBIE BellecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCUIBI, THAPOKCHU/BI, KUCIOTHI, COJIN).

B3auMoOCBs3p HECOPTaHUYECKUX BEIECTB. ArperaTHble COCTOSIHUSA BellecTBa. Kpucrammaeckue u

amopdusble BeniecTBa. THUIBI KPUCTAUTMYECKUX PELIETOK (aTOMHAsA, MOJIEKYJISIpHasi, HOHHAS,

MeTaJuIndecKast). 3aBUCUMOCTb (PU3MYECKUX CBOMCTB BELIECTBA OT THIA KPUCTAININYECKON PEIIETKH.

3aBUCUMOCTb XUMHUUYECKOM aKTUBHOCTH BEIIECTB OT BU/1a XMMUUYECKOM CBSI3U U THUIIA

KpHUCTaNIn4ecKoil pemeTku. [IpuunHbl MHOrooOpasus BeIecTB

IIpakTHyeckune 3aHATHSA )

19 - 20 3HaHWe HOMEHKJIATYPhl HEOPTAHMUECKUX BEIIECTB: HA3BaHUE BEIICCTBA UCXOIS U3 UX
XMUMUYECKOH (OPMYJIbI UM COCTABICHNUE XUMHUECKOM (hOpMYJIbl UCXO/I U3 Ha3BaHMS BEIIECTBA 110
mexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpeE.

Pemenne mnpakTHUeckux 3alaHuil Mo Kiaccu(UKalMK, HOMEHKIAType W XMMHUYECKMM (opMyiam
HEOpPraHMYECKHUX BELIECTB Pa3IMYHBIX KJIacCOB (YrapHbIl ra3, yIJIeKUCIbI ra3, aMMHUakK, ramieHas
U3BECTh, HErallleHas W3BECTh, NHThEBAs COJa M JPYruX): Ha3blBaThb U COCTABIATH (HOPMYIIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTD K KJIACCy.

HcTouHnkH XMMHU4ecKoi HHpopMaIu (CpeAcTB MacCoOBOM MH(pOpMaLny, ceTh IHTEpHEeT U Apyrue).
ITonck nHGOpMaNK IO Ha3BaHHUSIM, HICHTH(PHUKATOpaM, CTPYKTYPHBIM (hopMyTaM
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Tema 3.2. OcHOBHOe coep:KaHue OK 01
®dusuKo- OK 02
XHUMHUECKHE Teopernyeckoe 00yuenue
CBOMCTBa
HEOPTaHNUECKUX 21- 22 Merambl. O0mue Qu3smyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. CHocoObl MONTy4YEeHHUS.
BEIIECTB 3HaueHUEe METAJUIOB U HEMETA/NIOB B IPUPOJE U JKU3HEIEATEIBHOCTH 4YEJIOBEKA M OPraHHU3MOB.

Koppo3ust meTaios: BUIbl KOPPO3UH, CLIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UHU

23- 24 Hemeramnsl. OOmue ¢pusnveckue 1 XMMUYECKHE CBOMCTBAa HEMETAJIOB. THUIIMYHBIE CBOMCTBA

HemetasioB IV— VII rpynn. Krnaccudukamuss ¥ HOMEHKIATypa COEIWHEHHH HEMETalJIoB.

KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

25-26 X¥MHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEIIECTB (OKCHIOB, THIPOKCHIOB,

KHCJIOT, COJIEN U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOAOPOIHBIX

COEJMHEHUH, BBICIINX OKCHJIOB U THAPOKCHJIOB

IIpakTyeckune 3aHATHSA

27-28 CocTaBleHHE YPAaBHEHMH XUMHUYECKMX pEaKIMid C Y4YaCTHEM IPOCTBIX M  CIIOKHBIX

HEOPraHMYEeCKUX BEILECTB: METAJUIOB U HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAIJIOB M aM(OTEPHBIX

AJIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAHUH M aM(OTEpHBIX THUAPOKCHIOB; HEOPTAaHUYECKHX

CoJIel, XapaKTepHU3YIOLINX UX CBONCTBA.

Pemenne npakTHUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA, COCTaB, MOJyUYEHUE U

0e30macHOe UCIMONb30BaHUE BAXKHEHIIMX HEOPraHMYECKUX BEILECTB B OBITY M HPAaKTUYECKOH

JESITEJIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe conepxaHue OK 01
Wnentuduxanms OK 02
HEOPraHHYECKIX JlaGopaTopHble 3aHATHSA OK 04
BELIECTB

29-30 JlaGopaTopHas pabota «aeHTHpHUKaIMs] HEOPraHUUECKUX BELIECTBY.

Pemenne sSKkcrepuMEHTANBHBIX 3a7ad IO XUMHYECKMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO

pacro3HaBaHMIO U MOJTYYEHUIO COEMHEHUI METaJlJIOB M HEMETAJLIOB.

WnenTudukanyss HEOPraHUYECKUX BEIIECTB C HCIIOJIB30BaHUEM HX (DU3MKO-XUMHYECKHUX CBOMCTB,

XapaKTepHBIX KayeCTBEHHBIX peakuuil. KauecTBeHHbIE peaklM Ha Ccyib(ar-, KapOOHAT- U XJIOPUA-

AHMOHBI, HA KATUOH aMMOHHUSI
KonTpoasnas . .
paGoTa 2 31-32 BeinoaHenue 3aanuii o teme « CBOMCTBa HEOPraHUYECKUX BELIECTBY
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Pazpgea 4. CTtpoeHue 1 CBOMCTBA OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcHoOBHOe coep:kaHue 4 OK 01
Knaccudukanus,
CTPOCHHUE U Teopernyeckoe 00yuenue 2
HOMEHKJIaTypa - -
OPTaHHUCCKHX 33-34 IlosiBneHue u pa3BUTHE OPraHMeCKOH XUMHHU KaK HayKH. [IpenMer opranuyecKoil XuMum.
BEIIECTB MecTo u 3HaYeHHE OpPraHMYeCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOCHHE KaK MOPSAJOK COECTUHEHHS aTOMOB B MOJIEKYJI€ COTJaCHO HMX BaJEHTHOCTH.

OCHOBHBIE NOJIOKEHUS TEOPUH XMMHUECKOTO CTPOEHUSI OpraHndeckux coequHennii A.M. bytneposa.

VYTrepoaHblid CKENEeT OPraHUYEeCKOW MOJICKYJIbl. 3aBHCUMOCTH CBOMCTB BEIIECTB OT XMMHYECKOTO

CTpOEHMSI MOJIEKYJI. MI30Mepus u u30Mephl.

[lonstne o QynkunonanpHoit rpynmne. Panukan. I[lpuHiunsl Kiaccu@UKAUU OpPraHUYEeCKUX

coelMHEHM. MexayHapoaHass HOMEHKJIaTypa M [PUHLMIBI HOMEHKJIATYpbl OPraHUYECKUX

coenuaeHnil. [loHaTHe 00 a30TcomEpXKAIMUX COCAUHEHHIX, OMOJIOTMYECKH AaKTHBHBIX BEIIECCTBAX

(yrneBogax, xupax, Oelkax U Jp.), BBICOKOMOJEKYJSPHBIX COECIUHEHUSAX (MOHOMEp, MOJIUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA 2

35-36  3HaHuME HOMEHKJIATYpPbhl OPraHUYECKHUX COCIMHEHHMH OTICNIBHBIX KJIacCOB (HACHIIICHHBIE,

HEHACBIIICHHbIE M AapOMAaTUYECKUE YIJIEBOAOPOIbI, CHUPTHI, (EHOJNIbI, aJbAETUAbI, KETOHBI,

KapOOHOBbIe KHCHOTBI M Jp.) CoOCTaBleHHE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMys

OpPraHMYECKHUX BEUIECTB OTJIENbHBIX KJIACCOB, MCIONb3Yysl UX Ha3BaHUS 10 CHUCTEMaTHYECKOH U

TPUBHMAJIBHON HOMEHKJIAType (ITHJICH, aleTWieH, TIUIepuH, (eHon, Qopmanbaerun, yKCycHas

KHMCIIOTa, TINMUMH). Pacdersl mnpocteimedt (opMynbl OpraHMYECKOM MOJIEKYJbl, HUCXOAS U3

3JIEMEHTHOTrO cocTaBa (B %)
Tema 4.2. OcHoOBHOe coep:KaHue 12 OK 01
CaoiicTBa OK 02
OpraHUYECKUX Teopernueckoe o0yueHue 6 OK 04
COETUHEHUH

37-38 OU3NKO-XUMUYECKHE CBOWCTBA OPTaHUYECKUX COCIMHEHHM OTACIBHBIX KJIacCOB (0COOEHHOCTH
KJaccu(UKAaMd M HOMEHKJIATypbl BHYTPH KJacca;, TOMOJIOTHUYECKMHA paa u obmias Qopmyna;
n3oMepust; hU3NIECKHE CBOMCTBA, XUMHUYECKHE CBOMCTBA; CIOCOOBI MOJTYYCHM):
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— TpeJeNibHbIe YIIEeBOAOPOAbl (aJKaHbl U IIMKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBIIIIEHHOCTH U ObITy. CBOWMCTBA MPUPOIHBIX YTIEBOJOPOIOB, HAXOXKICHUE
B IIPUPOJIE U TPUMEHEHUE ANKAHOB;

— HempelenbHble (AJKEHbI, AJIKWHBI W aJKaJWeHbl) M apOMaTHUYECKHE YTIIEeBOJAOpOAbl. [ opeHue
aleTUIIEHa KaK HICTOYHUK BBICOKOTEMITEPATYPHOT'O IIJIAMEHU I CBAPKU M PE3KH METAJLIOB

39-40 Kucnopozacoaepkaimme coequHEHUs (cnupTbl U (heHonbl, KapOOHOBBIE KHUCIOTHI U 3(HUPHI,
aNB/ICTUIBl U KETOHBI, KHPBI, yrieBosl). [IpakTHueckoe MpUMEHEHHE ATUIICHTIMKOIS, TIINIEpHHa,
¢denona. [Ipumenenne popmanbaeruaa, aleTaabIAeruaa, yKCyCHOM KUCIOThL. Mbljla KaK COJM BBICIIAX
KapOOHOBBIX KHCIOT. MOIOIMe CBOWMCTBA MbLJIA

41-42  A3zorconep)kalliue COeAMHEHHUs (aMHHBI M aMUHOKHUCIOTHI, Oenku). BbicokomosekyspHbie
COEMHEHUs (CUHTETUYECKHE M OMOJOrMYECKU-aKTUBHBIE). MOHOMEp, MOIKUMED, CTPYKTYPHOE 3BEHO.
ITonumepu3anyst STHIEHA KAK OCHOBHOE HAaIPaBJIEHUE €r0 UCIIOIb30BaHUs.

I'eneTnyeckas CBsA3b MEXKIY KJIaCCaMHM OPraHUYECKUX COCIMHEHUN

IpakTnyeckune 3aHATHS

43-44 l3ydeHue CBOMCTBa OpPraHUYECKUX COEJUHEHHMH OT/EIbHBIX KJIAcCOB (TpUBHANbHAS U
MEXyHapoaHas HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOTYUYEeHHUs): MpeesIbHbIE (TKaHbI
U IUKJIOAJIKaHbl), HEMpPEAeIbHbIE (aJKEHbI, aJKUHBl U aJKaJUEeHbl) U apOMAaTUYECKUE YTIIEBOJOPOIbI,
CIHUPTHI U (PEHOJIbI, KAPOOHOBBIE KHCIOTHI M A(HUPHI, aJIbAETHIBl U KETOHbI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTABJIEHHWE YPaBHEHUH XUMHYECKHX peakuui c
Y4aCTHEM OPIaHMYECKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U CTPOEHUs

45-46 CocraBieHue CXeM peakuuid (B TOM YHCIE MO TPEITOKCHHBIM IIETIOYKaM TPEBPAIICHUN ),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI
X TOJy4YeHHs M Ha3BaHWE OPraHUUYECKUX COEIUHEHHH MO TPUBHAIBHON WIM MEXAyHapOIHOU
CUCTEMATUYECKON HOMEHKJIATYpE.
Pemenne mNpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3a/JaHUd Ha CBOWCTBA OPraHUYECKHX
COGI[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

JlaGoparopHas pabdora

47-48 Jlaboparopnast pabota “IIpeBpaieHrs OpraHuuecKuX BEIIECTB IMPU HArpeBaHUU'".
[TonydyeHue »STHieHA UM H3YyYEHHUE €ro CBOWCTB. MOJENIUpPOBaHHE MOJIEKYT M XUMHUYECKHX
NpeBpaIleHU Ha PUMEpE dTaHa, dTUICHA, alleTHIICHA U JIp.

Tema 4.3.

OcHoBHOe coaep:kanue

OK 01
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Nnentuduxamnus | Teoperuyeckoe o0yueHue OK 02
OpraHUYEeCKUX OK 04
BEIIECTB, UX 49-50 buooprannyeckue coeaunenus. [lpumenenue u 6uonoruueckast poip yrieBogoB. OKuciIeHue
3HAYEHHE U YyIIEBOIOB — HCTOYHUK OJHEPIHHM KHUBBIX OpraHu3MoB. OOiacTd NPUMEHEHHS aMHUHOKHUCIOT.
MIpUMEHEHNE B [IpeBpamenuss OenkoB nuiu B opranusme. buonornueckue ¢yHkuum OenkoB. buonorumueckue
OBITOBOM U (byHKIMK )XUPOB. PoJIb OpraHnyeckoi XMMHUU B PEIICHUH NPOOJIEM MMHUIIEBON 0€301aCHOCTH
MIPOU3BOACTBEHH | 51-52 Ponk opraHnyeckoil XMMHUHU B PEIICHUH MPOOJIEM dHEPreTHYECKON 0€30MacHOCTH, B pa3BUTHH
OU IEATEIIbHOCTH [ MEIUIIUHBI, CO3/JaHMM HOBBIX MAaTE€pPUATIOB, HOBBIX HCTOYHHMKOB OHHEPruu (aJbTepHATUBHBIC
YeJ0BeKa UCTOYHUKU HHepruu). OnmacHOCTh BO3ACHCTBHS Ha KHUBbIE OPraHU3Mbl OPraHMYECKHUX BEIIECTB
OTJIENBHBIX KJIACCOB (YTJIEBOJOPOMABI, CHHPTHL, (HEHOJBI, XJIOPOPTaHUYECKHE IPOU3BOJHEIC,
QJIbJICTHJIbI U JP.), CMBICI TOKAa3aTeJsl IPEAEIbHO TOMYCTUMON KOHIICHTPAILIUU
JlabopaTopHble 3aHATHUS
53-54 JlaGopatopHast pabota: “UneHTnrKanms OpraHunIeCcKuX COSTUHEHUH OTACTbHBIX KIacCOB”
HccnenoBanne OpraHUYECKUX COCAMHEHMH  HA HJICHTU(PUKALKIO OPraHUYeCKUX COCAMHEHUN
OTJENBHBIX KJIACCOB (HA MPUMEpPE albJCTHUAOB, Kpaxmalia, YKCYCHOW KHCIIOTBI, OCIKOB WU T.II.) C
UCIONb30BaHUEM HX (DU3MKO-XUMHYECKMX CBOWCTB M XapaKTEPHBIX KaYeCTBEHHBIX PEAKIIHIA.
Henarypanus Oenka npu HarpeBaHuu. L[BeTHbIe peakmnuu O0eTKOB. BOSHHKHOBEHHE aHATUTHYECKOTO
CUTHaja C TOYKH 3pEHHMS XHMHUYECKHUX IMPOLIECCOB MPH MPOTEKAHUU KAUYECTBEHHOW peaKIMu,
MTO3BOJISTFOIICH WICHTU(DHUIIMPOBATH MPEIJIOKEHHBIC OPTAHMUSCKHUE BEIICCTBA
KonTpouabnas . . .
pabora 3 55-56 Boinonanenue 3aganuii o teme: « CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTBY
Pazpea 5. Kunernyeckue u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuii
CxopocTb OcHoBHOe conepxaHue OK 01
XUMHUYECKUX OK 02
peaKuui.
XumMmuueckoe
paBHOBecCHE

Teopernueckoe o0yuenue
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57-58 CKOpOCTh PpEaKIuu, €€ 3aBUCUMOCTh OT pPa3UYHBIX (DAKTOPOB: TMPHUPOABI PEATHPYIONIUX
BEIIECTB, KOHILIEHTPALUMU PEarupyrollux BEIIECTB, TEMIIEPATyphl M IUIOWAAM PEAKLIMOHHOMN
noBepxHOCTU. TernsoBble A3PHEeKThl XUMUUECKUX PeaKIHil. DK30- U SHAOTEPMUUYECKUE, PEAKIIUH.
OOpatumocTh peakiuii. XUMHYECKOE PAaBHOBECHE U €r0 CMEIICHHE IOJ JCHCTBHEM pPa3IMYHBIX
(bakTopoB (KOHIEHTpALUsi PEareHTOB WIM TMPOAYKTOB pEaKkluH, AaBlIeHUE, TemIeparypa) A
CO3JaHHsI ONTUMAIbLHBIX YCIOBUM NPOTEKaHM XUMHUUeckux npoiieccoB. Ilpunmun Jle [llaTenbe

IIpakTH4eckune 3aHATHS OK 01
OK 02

59-60 Pemienne NPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaiau3 (aKTOpOB, BIHSIONIUX HA

M3MEHEHHE CKOPOCTH XHMHUYECKOH peakuuu, B T.4. C MO3MIMN SKOJIOTUYECKH IIeIecO00pa3HOro

MOBE/ICHUA B OBITY U TPYJIOBOM JIEATEIHHOCTHU B IIEJIAX COXPAHEHHsI CBOETO 3/I0POBBS U OKpYKarolen

IIPUPOJHOM CPEBI.

Pemennie mnpakTUKO-OPUEHTUPOBAHHBIX 3alaHuii Ha mnpumeHeHwe mnpunuuna Jle-llatense ans

HAXOXJICHUS HANpPaBIICHUS CMEIICHUS pPAaBHOBECHS XUMHUYECKOW pPEaKIuu M aHaIM3 (PakTopos,

BIIUSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 PAaBHOBECHSI
Paspeu 6. PacTBOpBI
Tema 6.1. OcHoBHOe coaepxaHue OK 01
[Tonsitue o OK 02
pacTBopax TeopeTnueckoe odyuenue OK 07

61-62 PacTtBOopeHne Kak (U3MKO-XUMHYeCKHi mporecc. PactBopbl. CrocoObl NPHUTOTOBICHUS

pactBopoB. PactBopumocTs. MaccoBasi A0S pacTBOpeHHOro BemiecTBa. (CMbICT TOKa3aTens

IpENeIbHO JONMYCTUMOM KOHUEHTPAallMM U €ro MCIHOJb30BAaHUE B OLIEHKE 3KOJOTHYECKOU

0€30MacHOCTH.

[TpaBuia 3KOJIOTMYECKH ILIETIECOO0Pa3HOTO MOBEJACHUS B OBITY M TPYJOBOH AEATEIBHOCTH B LIEISIX

COXPAHEHHUS CBOETO 37I0POBbsl U OKPYKAIOUIEH MPUPOIHON CPe/Ibl; ONMACHOCTh BO3ACHCTBUS HA KUBBIC

OpraHMU3MBbI ONPEEIICHHBIX BEIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HA PACTBOPBI, UCIIOIb3yEeMbIE B OBITOBOM

Y IIPOU3BOACTBEHHOM JIESITEIBHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOe coiep:KaHue OK 01
Hccnenosanue OK 02
CROTCTE JlabopaTopHbIe 3aHATHS OK 04
pacTBOpOB
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63-64 JlabopaTopHas padota «I[IpuroroBieHue pacTBOPOBY.

[IpurotoBneHne  pacTBOpOB  3aJaHHOM  (MaccoBoW, %)  KOHLEHTpauuu
OPHEHTUPOBAHHBIMH BOIIPOCAMHU) U ONIPENIEIEHUE CPEibl BOAHBIX PACTBOPOB.
Perienue 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB

IIPAKTHKO-

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAePKaAHMeE (COMePKaHUe MPUKJIATHOTO MOIYJIs1)

. OK 01
Pazgea 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM 1€eSITEJIbHOCTH YeJI0BeKa 6
OK 02
Xnmus B ObITy 1 OcHoBHOE coep:KaHue 6 OK 04
MIPOU3BOJICTBEHH OK 07
ON ACATCIABHOCTH | TegpeTHyeckoe ofydenne 2 K 1.4
YyeJIOBEeKa 4.
65-66 Hopeillme IOCTHKEHHS XUMHUYECKOM HAYKH U XUMHUYECKOW TexHosioruu. Posb Xxumuu B I1K 2.3.
00eCreYeHUr JKOJOTUYECKOW, YHEPreTUYeCKOW M MUIIEBOW 0e30MacHOCTH, PAa3BUTUU MEIUIIUHBL. IIK 3.1.
IIpaBuna momcka W aHaiM3a XUMHYECKONM HWHMOpPMAIIMM W3 Pa3INYHBIX HCTOYHHKOB (HAydHas H
IIK 4.2.
y4eOHO-Hay4Has JIUTEpaTypa, CpeCTBa MacCOBOM MH(GOPMALIMH, CeTh IHTEpHET)
[IpakTnyeckue 3aHATHSA 4
67-70 HaxoxxieHre MOoWCKa U aHaJIu3a KEMCOB O MPUMEHEHUH XMMHUYECKUX BEILIECTB U TEXHOJOTUH C
ydueroM Oyaymieil mpodecCHOHANBLHOW JEATENBHOCTH [0 TEeMaM: BaKHEHIIHNE CTPOUTEIbHBIC
Martepuaybl, KOHCTPYKIIMOHHBIE MaTe€pUalibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaabl i
AJIEKTPOHUKH, HAHOMATEpHUaJbl, TEKCTUJbHbIC BOJOKHA, HCTOYHUKH SHEPTUM, OpPraHUYECKUe U
MUHEpaJIbHBIC YI00PEHUS, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
3ammura: [IpeacraBiaeHne pe3yaIbTaTOB PEMIEHNS KEHCOB B popMe MUHH-TOKIAA C IPEe3eHTallHEN
71-72 IlpoMexyTOYHASI aTTECTANUA N0 JUCUMILIHHE (U] (PepeHuMPOBAHHBINA 3a4eT) 2
Bcero 72

ﬂﬂ}l XapakmepucmuKu YypO6HA 0C60C€HUA y486l-l020 mamepuaila UuCnoib3yromcs medyromue 0003HaUeHUA:

1 — o3nakomumenvHwlll (60cnpoussedeHue uHphopmayuu, y3Hasauue (PAcno3Hasanue), 00viACHeHue panee U3yUeHHbIX 00bEKMOos, C8OUCME U M.N.);

2 — penpoOyKmugHulil (8blNOJIHEHUE OesIMENbHOCIU NO 00pA3YY, UHCIMPYKYUU UTU OO PYKOBOOCMBOM),;
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3 — npodyKmueHwlii (camocmosmenvroe NIAGHUPOBAHUE U GbINOTHEHUE 0esIMEeNbHOCMU, peuleHue npobIeMHbIX 3a0ay,).
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3. YcaoBus peanu3anum nporpaMmsbl 001eo0pa3oBaTebHON JUCHUIIIMHBI

3.1. TpeboBaHusI K MUHUMAJILHOMY MaTepHAJIbHO-TEXHUYECKOMY O0ecrnedeHHI0

Peanuzarus nporpaMmbl TUCHUIUIMHBEI TpeOyeT Hanuuus ydeOHOro kabnuHera XuMus U
buonorns.

ObopynoBanue yuyeOHOro kabunera: HacTeHHBIE CTEHIBI TOCTOSIHHOM SKCIO3ULIUU
«O6mme GopMyITbl OpraHMYEeCKUX COCTUHEHHI», « PAaCTBOPHUMOCTE COJICH, KHCIIOT U OCHOBAHUH B
BOJIE», «DJEMEHTHI C MOCTOSHHOM M MEPEMEHHON BaJEHTHOCTHIOY», « PU3MUECKUE BEIUYHUHBI B
XUMHUYECKHUX pacuérax», « XUMHs U KU3Hb», « MuHepansl u pyas», «[ICXD JI.M1.MenneneeBay,
«Texnuka 6€30MaCHOCTH HA YPOKAX XUMHUUY.

YyeOHble HarIsIIHbIE TOCOOUS:
- pa3pabOTKH MPAKTUYECKHX, JTJAOOPATOPHBIX PadoT,
- pa3paboTKH 3aHATUHN AJI1 CAMOCTOSITENIbHOM paboThl 00y4daroIuxcs,
- TeMaTU4eCKHe TaOJIUIIbI,
- KOJUIEKIIMH;
TCO: HOyTOYK, BUJICOTIPOSKTOP.

Oo6opynoBanue:

Pabouee mecto nenarora:
-CTOJI, CTyJ, JOCKa, 9KpaH, Aepkarenu ais tabmur, tymOa it TCO, mynsT ympaBieHus,
BBITSDKHOM 1IKad, OaKTepHUIIMIHAS JIaMIIa.
Pabouee mecTo oOy4aromerocs:
-ctou - 15, crynbs — 30.

3.2. UnpopmannonHoe odecreyeHue 00y4eHus
Ilepeyens pexomMeHayeMbIX Y4eOHBIX H3AaHui, VHTepHeT-pecypcoB, I0NMOJTHHUTEJIbLHOM

JIUTEpPaTypbl
st cTyaeHToB:

1. Epémun B.B. Xumus Yrayon€unsiii ypoensb.10-11kn. Ilox pemaknueii Jlyanaa B.B. M.
Hpoda 2020.

2. Taopuensu O.C. ,OctpoymoB W.I. CnankoB C.A  Xwumua 10 k1. AO
«3narenscTBo IlpocBemenne.»2023

3. Tabpuersu O C OctpoymoB N I' CmagkoB C A Xumusa 11 xmacc AO
«H3parennpcTBo»2022

4. Tabpuensn O.C. OctpoymoB WN.I'. Axnebenun A.K. Xumus. Bogusiit kypc. OO0 «
Hpoday, AO «M3marensctBo. [Ipocemienne.»2022

5. Epéwmun B.B.,Ky3pmenko H.E., Tepenun B.1., [IpoznoB A.A .Xumus 10xn. Xumus 11k
¢ yriryonéunsim nzydenneMm. AO « UznatenberBo. [IpocBemenne.»2022

6. Epémun B.B. JIpo3znoB A.A. Jlynun B.B. nox penakuueit Jlynuna B.B. Xumus 11 k1. AO
« M3patensctBo IIpocsemenuey» 2022

Jlsist mpenogaBaTeeii:

06 o6pazoBanuu B Poccuiickori denepanun: demep. 3akoH ot 29.12. 2012 No 273-D3 (B pen.
®enepanbubix 3ak0oHOB 0T 07.05.2013 No 99-d3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®3, 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-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-
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@3, ¢ u3Mm., BHeceHHbIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 No 145-d3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)

[Tpuka3 MunucrepcrBa oOpasoBanust 1 Hayku P® ot 31 gexabpst 2015 r. N 1578 "O BHecenuun
U3MEHeHUH B (efepalbHBId TrOCyNapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CPEAHEr0 OOIIEro
oOpa3oBaHMsI, YTBEPKICHHBIA TpHuKazoM MuHUCTEpCcTBa 00pa3oBaHUST M HAayku Poccuiickoii
®enepanyu ot 17 mag 2012 r. N413"

[TpumepHast OCHOBHas 00pa3oBaTeNIbHAS MPOTrpaMMa CpEAHETo 00IIero oopasoBanus, 0100peHHAs
pemeHreM (¢eneparbHOro y4yeOHO-METOAMYECKOTO0 OOBEIUHEHHs 10 00meMy o00pa30BaHUIO
(mpotoxout ot 28 utonst 2016 r. Ne 2/16-3).

CnankoB u ap. XuMus Ust TpoecCuil U CeUaIbHOCTEH TEXHUIECKOTO TPOPUIIS (3JIEKTPOHHOE
npuioxenue). — M.,2017

HNHuTepHeT-pecypcsl

www.pvg.mk.ru (onummnuana «Ilokopu BopoObeBbI ropsi»).

www.hemi.wallst.ru (O6pa3oBaTeIbHBIA CAUT IS IIKOJIBHUKOB « XUMUSD» ).

www.alhimikov.net (O6pa3oBaTeIbHBIN CAUT IS IIKOJIBHUKOB).

www.chem.msu.su (D1ekTpoHHas ONOIMOTEKA IO XHMHH).

www.enauki.ru (HHTepHeT-U31aHue Ui yuuTenei « EcTecTBeHHbIE HAYKN»).

www. [ september.ru (MmeToauueckas razeta «llepBoe ceHTIOp»).

www.hvsh.ru (xypHan « XuMus B IIIKOJIEY ).
www.hij.ru (GkypHaJI « XUMHUS U KUZHBY).

www.chemistry-chemists.com (31eKTpOHHBIH XypHaJl « XUMUKH U XHUMUS»).

4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHUS 0011€00pPa30BATEILHON TUCHUIIJIMHBI

KoHTposb 1 OlleHKA pe3ynbTaToB 00YUYEHUs! OCYIIECTBISIETCS IPENoaBaTesieM B Ipolecce
MIPOBEJEHUS MPAKTUUECKUX 3aHATUA M Ja0OpaTOpHBIX paboT, TECTUPOBAaHUS, a TaKkKe
BBITIOJTHEHUST 00y4aIOIUMUCS UHIMBUYAJIbHBIX 3a/1aHui, IPOEKTOB, HcciaenoBaHui. Pe3ynbraThl
0o0y4YeHHsl ONpEAENsA0T, YTO O0yJarolluecs IOJDKHbBI 3HaTh, IOHUMAaTh U JAEMOHCTPUPOBATH MO
3aBEPILEHUH U3YyYEHUs TUCLIUIUIMHBI.

Jlns hopMuUpoBaHMs, KOHTPOJS U OLEHKU PE3YyJIbTaTOB OCBOCHHUS YUEOHOM IUCIUITIIMHBI
UCTOJIBb3YETCsl CHCTEMa OLEHOYHBIX MEPONPHUSATHH, MpelcTaBIstonas OO0l KOMILIEKC y4eOHBIX
MEpONPUATHIA, COTIACOBAHHBIX C pe3yjbTaTaMH OOydeHHs U C(HOPMYITUPOBAHHBIX C Y4YETOM
@I'OC COO (mpenmetHsbie pe3ynbrathl o aucuuiuinae) 1 I'OC CIIO.

Ne | OK/IIK | Monyas/Pazgen/Tema | PesyabraTr 00yyeHus THunbl OeHOYHBIX
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MeponpUusTHIA

I | OcHoBHOE conepxkanue
! Paznen 1. OcHoBBI @opuymiposarr,
0a30Bble MOHATHS U
CTpOeHHs BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CtpoeHue aToMOB CocraBnsath xumudeckue |1. Tect «CTpoeHue aToMOB
XUMHUYECKUX DJIEMEHTOB |(HDOPMYIIbI COSIUHEHHU B |XUMUYECKUX PJIEMEHTOB U
U IpUpPOJa XUMHUUECKOU |COOTBETCTBUU CO IpUPOJa XUMUUECKOUN CBSZH.
CBSI3U CTEIICHBIO OKUCIICHUS 2. 3aga4um Ha COCTABIICHUE
XUMUYECKHUX AJIEMEHTOB, |XUMUYECKHX (HopmMyIl
MCXO/JIS U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COSTUHEHUN
MEKTPOOTPHUIATENLHOCTH |(OKCHIIOB, CYJIb(HIOB,
TUAPUJIOB U T.I1.).
3. 3a1aHus Ha UCTOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUUN COEAUHEHUM 110
HOMEHKJIAType
MEXIYHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHOW XUMUHU U
TPUBHAJIbHBIX HA3BAHUN IS
COCTaBIICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeMHEHUH (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I1.)
U APYTUX HEOPraHUYECKUX
COEMHEHHI OTIEIIbHBIX
KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapaKkTeprus3oBaTh 1. Tect «MeTtammyeckue /
OK 02 |raGmuma JI.W. XHMHYECKHE DJICMCHTHI B [HEMETAJNTNYECKHUE CBOMCTBA,
Menneneena COOTBETCTBUH C UX 3EKTPOOTPHUIATENILHOCTD U

MTOJIOKCHUEM B
MEPUOINYECKON CUCTEME
XHMUYECKHUX DJICMESHTOB
JI.1. MenneneeBa

CPOJICTBO K DJICKTPOHY
XHUMHYCSCKHX 3JIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOXKCHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKHX djieMeHToB J[. 1.
MeHneneeBa.

2. [IpakTrueckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOECHHUEM AaTOMOB
XAMUYECKHUX DJIEMEHTOB U
NEePUOINYECKUM U3MEHEHUEM
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel OLeHOYHEIX
MeponpUusTHIA

CBOMCTB XMMHYCCKHUX
9JIEMEHTOB U MX COCIUHECHUI
B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. IlpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUs HA
XapaKTePHU3aALHIO
XHUMHYCSCKHX 3JIEMCHTOB:
«MeTtamnnuyeckue /
HEMETAININYCCKHE CBOMCTRA,
3JEKTPOOTPULATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XAMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MTOJIOKCHUEM B
MEPUOUYECKON CUCTEME
XHMHYECKHX 3JIEMEHTOB
J.1. MeHnaeneeBa»

Pa3nea 2. XumMuueckue
peakuumn

XapakTepu3oBaTh THIIBI
XHUMHYECKHX peaKui

KonTtpoJuabnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe PeaKkum»

2.1

OK 01
OK 04

TuIel XUMHUYECKUX
peakuuii

CocraBisATh peakiuu
COCIIMHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMeIleHU,
OKHCIIMTEIHHO-
BOCCTaHOBUTEJIbHBIE
peakuun

1. 3agaun Ha COCTaBICHHUE
YPABHEHUH PEAKLIUN:

— COCIMHCHUS, 3aMCIICHHS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA
C HCIIOIL30BaHUEM METOIA
AIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl
BEIllECTBA WK 00bEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe
WM 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKITUU
BEIIIECTB; PACUYETHI

Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) MIPOAYKTOB
peaKkiMu, eCIu OJIHO U3
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel OLeHOYHEIX
MeponpUusTHIA

BCIICCTB UMECT IPUMECHU

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

CocTaBiATh ypaBHEHUS
XMUMHUYECKHUX peaKIuu
MOHHOT0 OOMEHa ¢
ydacTHeM
HEOPraHUYECKUX BEILECTB

1. 3amanus Ha coCcTaBICHUE
MOJIEKYJIIPHBIX M MOHHBIX
peaKIuii ¢ y4acTUEM KHUCJIOT,
OCHOBAaHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEIbI

2. JIaboparopnas padota
"THUIbI XUMHYECKUX peaKIuii"

Pa3pnen 3. Ctpoenue u
CBOMCTBA
HEOPraHMu4ecKux
BellecTB

HccaenoBarb cTpoeHue 1

CBOJNCTBA
HEeOpPraHu4ecKux
BeIeCTB

KonTtpoJsbHnas padora
«CBoiicTBa
HEOPraHUYeCKUX BelleCTB

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHUYECKUX
BCIIESCTB

Knaccudpunuponath
HEOpraHUYeCKHue
BEIIIECTBA B COOTBETCTBHU
C X CTpOEHHEM

1. Tect «Homenknartypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYITbI UITU
COCTaBJIEHUE XUMUYECKON
(bopMyIIBI HCXOS U3
Ha3BaHUs BEILECTBA 110
MEKTYHapOAHON WIIN
TPUBHAIILHON
HOMEHKJIaType».

2. 3aauu Ha pacyer
MacCOBOH 10U (MacChl)
XMMHYECKOIO 2JIEMEHTA
(coenuHeHMsT) B MOJIEKYJIe
(cmecn).

3. lIpakTrueckue 3a1anus 1Mo
Kiaccuukanuu,
HOMEHKJIaType U XUMUYECKUM
dbopMyniaM HEOPraHUYECKUX
BEIIECTB Pa3IUYHBIX KIIACCOB.
4. IlpakTuueckue 3a1aHus Ha
ONPEACIEHUE XUMUUECKON
AKTUBHOCTH BEILECTB B
3aBUCHMOCTH BHU/1A
XUMHUUYECKOHN CBSI3U U THMA
KpUCTAJUIMYECKON PEIIETKN
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OK 01
OK 02

dusuko-xuMuyeckue
CBOHCTBA

YcranaBinuBaTh
3aBUCUMOCTH (PU3HKO-

1. Tect «OcobennOCTH
XUMHUYECKUX CBOMCTB
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel OLeHOYHEIX
MeponpUusTHIA

HEOPTaHNUYCCKUX
BCIICCTB

XHUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TaKXKe TUIa
KPUCTAJUIMYECKOU
peueTku

OKCHIIOB, KHCJIOT, OCHOBAaHUM,
aM(OTEepHBIX TUIPOKCUIIOB U
COJIE».

2. 3a/1aHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
PEAKLHIA C y4aCTHEM ITPOCTHIX
Y CJIOKHBIX HEOPTaHUUECKHUX
BEIIIECTB: OKCHJIOB METAJIJIOB,
HEMETAJUIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBaHUU U
aM(pOTEepPHBIX THUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX
CBOMCTBA U CITOCOOBI
MOJTyYEHUSI.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHUsI Ha
CBOMCTBA U MOJIyYEHUE
HEOPTraHUYECKUX BELIECTB
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OK 01
OK 02
OK 04

Wnentuduxarnms
HEOPraHUYECKUX
BEIIECTB

HccaenoBaTth
KaueCTBEHHbIC PEaKLIUU
HCOpI‘aHI/I‘-IGCKI/IX BCIICCTB

1. ITpakTHko-
OpUEHTUPOBAHHBIC 3aJaHUS
10 COCTaBJICHHIO XUMHUECKUX
peakuil ¢ yyactueM
HEOPTaHWYECKUX BEIIECTB,
UCTIONB3YEMBIX JIJIS X
UACHTU(DUKAIIH.
2.JIaboparopnas padoTa:
“Unentuduxarnms
HEOPTraHWYECKHUX BEIECTB”

Pa3nea 4. Crpoenue u
CBOJiCTBA
OPraHu4ecKux
BelleCTB

HccaenoBarb cTpoeHue u
CBOHCTBA OPraHU4YeCcKHUX
BELIECTB

KonTtpouabnas padora
«CTpoeHnue u cBoiicTBa
OPraHM4YecKuX BelecTB»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel OLeHOYHEIX
MeponpUusTHIA

4.1

OK 01

Knaccudukanms,
CTPOCHUE H
HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB

Knaccudumuposatsb
OpraHUYeCKHE BEIIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. 3amaHus Ha COCTaBJICHUE
Ha3BaHUN OPraHUYECKUX
COEJIMHEHUH TI0 TPUBUAIBHOMN
WM MEXIYHAPOIHOM
CHCTEMATUYECKON
HOMEHKJIAType.

2. 3agaHust HA COCTABJICHHE
MOJIHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (hopmy
OpPraHWYECKUX BELIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3azaum Ha onpezeeHue
npocreiien hopmyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXO/JIS U3 DJIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKuX
COETMHEHU N

YcranaBiuBaTh
3aBUCUMOCTD (PU3UKO-
XHUMHYECKHX CBOICTB
OpPraHUYECKHUX BEIECTB OT
CTPOCHHMSI MOJIEKYJI

1. 3amaHus Ha cocTaBICHUE
ypaBHEHUN XUMUYECKUX
pEaKLHUii C y4acTUEM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHHUU UX COCTaBa U
CTPOCHHS.

2. 3agaHus Ha COCTABJICHHE
YPaBHEHUN XUMUYECKUX
peaKuuil, WITIOCTPUPYIOIIHX
XMMHYECKHUE CBOMCTBA C
y4€TOM MEXaHHU3MOB
MPOTEKaHUs JAHHBIX PeaKIuil
Y TEHETUYECKON CBS3H
OpPTaHMYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacueTHble 3a1a4u 1o
YPAaBHEHUSIM PEaKLMi C
y4acCTHEM OPTraHUYECKUX
BEIIECTB.

4. JIaboparopnas pabota
“IIpeBparieHus
OpPTaHMYECKUX BEIIECTB MPU
HarpeBaHuu"
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THunel OLeHOYHEIX

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MepOonpUATHH
43 | OK 01 Nnentuduxanus HUccnenosatn 1.ITpakTuxo-
OK 02 |opraHm4eckux BEUIECTB, |[KAYECTBEHHbBIC PEAKIUA  |OPUEHTUPOBAHHBIE 3aaHUS
OK 04 |ux 3HaueHue u OPraHUYECKHUX 10 COCTaBJIEHUIO XUMHUYECKHUX
pUMEHEHHE B OBITOBOW |COEAMHEHUH OTIENbHBIX |peaklHii ¢ y4acTHeM
Y TIPOM3BOACTBEHHON KJIACCOB OpPraHMYECKUX BEILECTB, B T.4U.
JESTEIIbBHOCTH YEJI0BEKa UCIIOJIB3YEMBIX JIJIS1 UX
uacHTU()UKAIIY B OBITY U
IPOMBILIIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OpPraHUYECKUX COECITMHEHUI
OTJI€NIbHBIX KJIACCOB”
5 Paznmea 5. XapakTepu3oBaTh
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHYecKHe |(paxkTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHUYECKHX peakuuii
XHMHUYECKUX peakuuid
5 | OKO01 CkopocTh XUMHYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XUMHUYECKOE |BIMSIHHE KOHLUEHTPALUU |TEOpPETUYECKUE 3aJaHUsI Ha
paBHOBECHE pearupyromux BelecTB U |aHanu3 GaKkTOpOB, BIUSIOMINUX
TEMIIEpaTypbl HA CKOPOCTb |HA U3MEHEHUE CKOPOCTH
XUMUYECKUX PEaKLU XUMUYECKON PEaKLUU.
Xapaktepus3oBaTh [IpakTHKO-OpUEHTUPOBAHHbBIE
BIIUSIHUE U3MEHEHUS 3a/1aHMs Ha IPUMEHEHUE
KOHILIEHTpauuu BeuecTs, (npuHuumna Jle-Illarense nus
peakuuu cpesl U HaXO0)K/IEHUs HalpaBJICHUS
TEMIEpaTypbl Ha CMEIIIEHHS PaBHOBECHS
CMEIIeHHE XMMHYECKOTO |XHMUYECKOHN peakuuu 1
paBHOBECHS aHayn3 (paKTOPOB, BIUSIOLINX
Ha CMEUIEHUE XUMUYECKOTO
paBHOBECHS
6 HcciaenoBaTh HCTHHHBIE
Pa3neua 6. PacTtBopsl pacTBOpHI € 32JaHHBIMH
XapaKTepPUCTUKAMHM
6.1 | OK 01 IlonsaTue o pactBopax  |Pasnuuarh HCTHHHBIE 1. 3amaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpPLI pacTBOpOB.

2. IIpakTuko-
OpPUEHTUPOBAHHBIE PacUETHbIE
3a/laHus Ha IUCIIEPCHbIE
CHCTEMBI, HCII0JIb3yEMBIC B
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THunel OLeHOYHEIX

HCTHHHBIX paCTBOPOB

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHl
OBITOBOM 1
MIPOU3BOJICTBEHHON
NESITEIbHOCTH YeJIOBEKa
6.2 | OK 01 Uccnenoanue croiictB |MccnenoBaTh Ghu3nKo- JlaGopaTopHas pabota
OK 04 |pactBOpOB XUMUYECKHE CBOWCTBA “IIpuroroBiaeHue pacTBOpoOB”

II | [IpodeccuoHaNbLHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COAePKAHHMe MPUKJIATHOT0 MOLYJIs1)

Paznen 7.

Xumus B ObITY H
NPOU3BOJACTBEHHOM
AeATEJIbHOCTH
YeJI0OBEKA

OneHnBaTh NOCJIEACTBHS
OBLITOBOM H
NMPOU3BOACTBEHHOM
JesITEJIbHOCTH Y€eJI0BEKA
C MO3NIUI
IKOJIOTHY€eCKOH
0e30macHOCTH

3ammura keiica (c yueTomM
Ooyayuiei
npodeccuoHaIbLHOM
J1esITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

IIK 1..4.
IIK 2.3.
IIK 3.1.
[IK 4.2.

Xumus B ObITY U
IIPOU3BOACTBEHHOMN
JeSITeTbHOCTH YeTIOBEeKa

OneHnBaTh MOCICICTBHS
OBITOBOM U
IIPOU3BOJICTBEHHOM
JIESITEILHOCTH YCI0BEKA C
MMO3UITNH PKOJIOTHYECKOMN
0e30macHOCTH

Ketic (¢ yuerom Oynymieit
npohecCHOHANBHOM
JIeSATETLHOCTH)
Bo3MOHbBIE TEMBI KEHCOB:
1. Tlorenenue knumara u
BBICBOOOXK/ICHUE Ta30BbIX
TUIPATOB CO JIHA OKeaHa.
2. Byayue matepuansl st
aBua-, MalINHO- U
pUOOPOCTPOCHHS.

3. HoBble maTepuasl ass
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PACTUTEIHHBIX TIPENapaToB

YYUTBIBATh:

5. KPUTEPUHU OLIEHOK
Hcxonss w3 moOCTaBI€HHOW 1€MW M BO3PACTHBIX BO3MOXKHOCTEH CTYJEHTOB, HEOOXOAMMO

- HPpaBUJIBHOCTh W OCO3HAHHOCTH HU3JIOKCHHA COACPKAHHA, II0JI HOTY PACKPbITUA HOH?ITI/II\/II,

TOYHOCTbH yrIOTpe6J'IeHI/I5I Hay4YHBIX TCPMHUHOB;

- cTeneHb CPOPMUPOBAHHOCTU MHTEIIEKTYyaIbHBIX U 00IIey4eOHBIX YMEHU:
- CAMOCTOSITEIbHOCTh OTBETA;

- PCUCBYIO I'PAMOTHOCTD U JIOTHYCCKYIO IMOCIICA0BATCIBHOCTD OTBCTA.

OTMeTKa «5»:

- TIOJTHO PACKPBITO COJIEpKAHUE MaTepraja B 00beMe MporpaMMbl M yUeOHUKA;

- UCTKO U MPAaBUJIBLHO JaHbI OIMPEACIICHUS U PACKPBITO COACPKAHNEC HOHHTHﬁ;
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- BEpHO, UCIIOJIb30BaHbI HAYYHbBIC TEPMUHBL;
- ISl JOKA3aTeIbCTBA UCTIOIb30BAHbI PA3IMYHbIC YMEHUS, BbI BOJIBI U3 HAOIIOACHUHN U OIBITOB;

- OTBET CAMOCTOSTEILHBIN, UCTIOIH30BAHBI PAHEE MPHUOOPETEHHBIC 3HAHMUS.

OtMeTKa «4»:

- PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuaa;

- B OCHOBHOM ITPaBUJILHO JIaHBI OTIPE/ICTICHUS TOHATUH U UCIIOJIb30BaHbl HAYYHBIC TEPMUHBI;

- OTBET CAaMOCTOSITEIbHEIN;

- OmpeAeNeHus]  TMOHSATHH  HEMOIHBIE, JOMYIICHbl  HE3HAYUTENIbHbIE  HapYIICHUS
MOCNIEOBATEILHOCTH HW3JIOKEHHUsI, HEOONbIINEe HETOYHOCTH NPU HCIOJNH30BAHUH HAYYHBIX
TEPMHUHOB WJIM B BBIBOAAX U 00OOIICHUSIX U3 HAOIIOICHUI U OTIBITOB.

OtMeTKa «3»:

- YCBOGHO OCHOBHOE COJIepaHuEe yueOHOTO MaTepHasia, HO M3JI0KEeHO (parMeHTapHO, HE BCET/Ia
MOCJIEAOBATENLHO;

- OIIpPECIICHUS IOHATUIA HEJIOCTATOYHO YETKHE;

- HE HCHOJIL30BaHbI B KAYECTBE JOKA3aTEIbLCTBA BBHIBOALI M 0000IIEHH U3 HAOIIOAEHUI U OITBITOB
WJIH JTOTTYIIEHBI OUTUOKH MPU MX U3TI0KEHUU:

- JIOTMYIICHBI OIMMOKKA ¥ HETOYHOCTH B HMCIOJIH30BAHUM HAYYHOW TEPMUHOJIOTHUH, OMPEACITICHUN
MOHSTHH.

OTMeTKa «2»:

- OCHOBHOE COJIepKaHue Yu4eOHOro MaTepualia He PaCKpBITO:

- HE JIaHBI OTBETHI Ha BCITOMOTATEIIbHBIC BOITPOCHI YUHUTEIIS;

- IOMYIIEHBI TPyObIe OMMOKH B OTIPECTICHUH TIOHIATHA, PU UCIIOJIb30BAHUN TEPMHUHOJIOTHH.
OtMmeTKa «1»:

- OTBET Ha BOMPOC HE JIaH.

KPUTEPUU OLIEHKU ITMCbMEHHBIX PABOT

OTMeTKa «5»:

- OTBET MOJHBINA 1 MTPaBUJIBHBIN, BO3MOKHA HECYIIIECTBEHHASI OIITHOKA

OtMeTKa «4»:

- OTBET HETIOJHBINA WU JOIYIICHO He OoJiee 2-X HECYIIECTBEHHBIX OMUOOK.

OtMmeTKa «3»:

- paboTa BBINOJIHEHA HE MEHEEe YeM Ha MOJOBHHY, JOMYIIEHa OJJHA CYIIeCTBEHHAs OIIMOKa U Mpu
3TOM JIBE-TPU HECYILIECTBEHHBIE

OTMeTKa «2»:

- paboTa BBITIOJIHEHA MEHBIIE, Ye€M Ha MOJIOBUHY WM COJCPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIIHO0K

KPUTEPUM OLUEHKHW BBITIOJIHEHW S TTPAKTUYECKUX PABOT

Ouenka "5" craBUTCS, €CIIM CTY/ICHT:

1. MpaBUIILHO OTIPEIEIHII LI OTBITA;

2. BBHIMOJHUI pabOTy B MOJHOM 00beMe C COONI0JeHHEM HEOOXOIMMOU MOCIe0BaTeIbHOCTH
MIPOBEACHUS ONBITOB U U3MEPEHUI;

3. CaAMOCTOATCIBbHO H paL[I/IOHaJIBHO BLIGpaJI U IIoATOTOBHUII IJIA OIIbITa H€06XOI[I/IMOG
00Opy/IOBaHWE, BCE OMBITHI TPOBEN B YCIOBUSAX M PEXKHMAX, OOCCICUMBAIOIINX ITOTYYCHHE
PE3yJIbTaTOB U BHIBOJIOB C HAHOOJIbIIIEN TOYHOCTBIO;
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4. HayyHO TI'PaMOTHO, JIOTHYHO OMHcal HaOMIOJIeHHUs W chOopMyIupoBai BHIBOJBI U3 OmNbITa. B
NPEJCTaBICHHOM OTYeTe MPAaBUJIBHO M aKKypaTHO BBITIOJHMJ BCE 3aHCH, TaOJHIbI, PUCYHKH,
YepTEXKH, TPa(UKH, BEIYHCICHUS W CIICJIal BBIBOIBL;

5. IpaBWIIBHO BBITIOHUJ aHAJIN3 MTOTPEUTHOCTEH.

6. MPOSIBIISIET OPTraHW3allMOHHO-TPYAOBbIE yMEHHMs (MOAEPKUBAET YHUCTOTY pabodyero mecra u
MOPSAIOK Ha CTOJIe, SKOHOMHO HCIOJIb3YET PacXOHbIE MAaTEPUAJIbI).

7. SKCTIEPUMEHT OCYIIECTBIISET MO IMJIaHy ¢ YYeTOM TEXHUKH 0€30MacHOCTU U MPaBUI PabOTHI C
MaTepuagaMu U 000pyJOBaHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYACHT BBIIOTHWI TpeOOBaHUS K orieHKe "S" HO:

1. OTBIT IPOBOMII B YCIIOBUSIX, HE 00€CTIEUMBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHHIA;

2. nau ObLIO JOMYLIEHO JABa-TPU HEJ0UYETA;

3. unu He 60s1ee 0IHOM HETPyOOH OMMOKHN M OJTHOTO HEJAOYETA.

4. WM SKCIIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WM B ONMCAaHUU HAOJIOJIEHUH U3 OIbITa JOIYCTHII HETOYHOCTH, BBIBOJIbI CZ€JIall HETIOJIHBIE.
Ouenka "3" cTaBUTCS, €CJIM CTYJICHT:

1. mpaBUJIBHO OMPEAENUI 1IeTb OMbITa: pa0OTy BBHIMOIHSIET MPABUIHHO HE MEHEE YeM HAMIOJIOBUHY,
OJTHAKO 00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISET MOIYUYUTH MPABUIBHBIC PE3yIbTAThl U
BBIBOJIBI 10 OCHOBHBIM, TIPHHIIUITAATHFHO BKHBIM 33/1a4aM PaOOThI:

2. nnm noaoop 000pyIOBaHUs, 00BEKTOB, MATEPUAIIOB, a TAK)KE PAOOTHI 110 HAYaITy OIBITA IPOBEI
C MTOMOIIBIO YUUTENS; MM B XOZ€ MPOBEACHUS ONBITA U M3MEPEHUI OBUIH JOMYIICHBI OIIMOKH B
ONHCaHUU HaOIIOAeHUH, (OPMYITHMPOBAHUH BHIBOJOB:

3. ONBIT MPOBOJAMJICS B HEPALMOHAIBHBIX YCJIOBUAX, YTO MPUBEIO K MOJYYCHHUIO PE3yJbTaTOB C
0oJbIlel MOrPENIHOCTRIO: WM B OTUETE OBLIM JOMYIIEHBI B OOIIEH CI0XHOCTH He Ooyiee NBYX
omuOOK (B 3amMUCSAX €IWHUIl, U3MEPEHMSIX, B BBIYHCICHUSX, Tpadukax, Tabnuiax, cxemax,
aHallM3e TMOTPEIIHOCTEH W T.I.) HE NPUHIUIHAIBHOTO N JaHHOW paboThl XapakTepa, HO
MOBJIMSABIIUX HA PE3yIbTAT BBIMOJIHECHUS, WIM HE BBITIOJHEH COBCEM WIIU BBITIOJHEH HEBEPHO
aHaJIU3 IIOTPELIHOCTEN;

4. moryckaer TpyOyIo ommMOKy B XOJ€ dKCIepUMeHTa (B 0OBSICHEHUHU, B 0pOpMIICHUN PabOTHI, B
COOJIOIGCHUN TIPaBWJI TEXHUKU O€30MacHOCTH IpU padboTe ¢ MaTepuaiamMu U 00OpYyIOBaHUEM),
KOTOpasi UCHPaBIseTCs MO TpeOOBaHUIO MPEroiaBaTess.

Ouenka "2" craBUTCS, €CJIM CTYJICHT:

1. He ompenenui CaMOCTOSTENIBHO 1ENIb OMBITA; BHIIOIHWI pabOTy HE MOTHOCTHIO, HE TIOATOTOBUI
HY’KHOE 000pyI0BaHNE U 00bEM BBHITIOJTHEHHON YacTH pabOThI HE MO3BOJISET ClIENaTh MPaBUIbHBIX
BBIBOJIOB;

2. WM OTBITHI, U3MEPEHUS], BEIYUCIICHUS, HAOIIOICHUS MPOU3BOIMIUCEH HETPABUIIHHO;

3. W B X021 pabOTHI U B OTYETE OOHAPYKIIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIE B
TpeOOBAHUAX K OIICHKE «3»;

4. nomyckaer nBe (u Ooisiee) TpyOble OHMIMOKA B XOJE OJKCIIEPUMEHTA, B OOBSICHEHUHU, B
oopmiieHnr pabOThI, B COOIOICHUN TTPABUJI TEXHUKH O€30MaCHOCTH MpHU pabOTe ¢ BEleCTBaMHU
1 000pyI0BaHUEM, KOTOPHIE HE MOXKET 5. UCIIPABUTH JIaXkKe 10 TPEOOBAHUIO MPEMOJaBATENS.
Ouenka "1" ctaBUTCS, €CIIU CTY/IEHT:

1. mONTHOCTBIO HE CyMen HadaTh U OGOPMHUTH ONBIT; HE BBIMONHIET pPalOTy; IMOKa3bIBAET
OTCYTCTBUE OHKCIEPUMEHTAIbHBIX YMEHHH; He coOdrofan win rpybo Hapyman TpeOoBaHHS
0€301MacHOCTH TPYy/a.
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KPUTEPUM OHEHKUW TECTUPOBAHUA
Tect orieHUBaeTCS CICAYIONIMM 00pa3oM

Onenka «5» — 85-100% mpaBHUIBHBIX OTBETOB HA BOIPOCHI;
b
Onenka «4» — 70-84% mpaBHIBHBIX OTBETOB HA BOIPOCHI;
b
Onenka «3» — 50-69% npaBUIIbHBIX OTBETOB HA BOIIPOCHI;
Onenka «2» — 0-49% npaBUIBHBIX OTBETOB Ha BOIPOCHI.

IIpumepHbie TeMbI pedepaToB (10KI210B), NPe3eHTALNIH,
HHIMBHYAJIbHBIX IPOCKTOB

* bUOTEeXHOIOrUs ¥ TeHHasl UHXKEHEPUs: — TexHoJoruu X XI Beka.

* HanorexHonoruss kak MNPUOPUTETHOE HAMpaBlI€HUE pa3BUTHS HAyKH M IPOU3BOJCTBA B
Poccuiickoit denepariumu.

» CoBpeMeHHBIE METO/IbI 00€33apakUBaHUS BOIBI.

* ATIIOTpOMHUST METAJLIOB.

* Xusns u nesrensHocTh [[.M.MeHneneena.

* «[lepuoanueckomy 3aKoHy OyAyllee HE TPO3UT pa3pyLICHUEM. ..»

* Cunre3 114-ro sanemenTa — TpuyMd poccHicKuX GU3HKOB-IEPIIUKOB.

* 3oTome1 Bogopoa.

* Ucnonb3oBaHue painiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETSX.

* PeHTreHoBCKOE M3ITyYeHHUE U €r0 UCIOJb30BaHNE B TEXHUKE U MEIUIIUHE.

* [ImazmMa — 4eTBEepTOE COCTOSTHUE BEIIECTBA.

* AMopdHBIe BelIecTBa B MPUPOJIE, TEXHUKE, OBITY.

» OxpaHa OKpy>KaroIel cpeibl 0T XUMUIECKOTo 3arpsisHeHus. KonrmuecTBeHHbIe XapaKTePUCTUKU
3arpsiI3HEHUS OKPY>KAIOIIEH CpeIbl.

* [Ipumenenue TBepaOro U razoodpaszHoro okcuna yriaeposaa (IV).

* 3aimuTa 030HOBOT'O 3KpaHa OT XMMHUYECKOT'0 3arps3HEHHMS.

» ['pyOoamcniepcHble CUCTEMBI, UX KIacCU(HKAIMA W HCIOJB30BaHWE B MPOGECCHOHATHHOU
NeSITeIbHOCTH.

» KocmeTtnueckue remnu.

* [IpumeHeHne cycrnieH3uil 1 SMyIIbCUI B CTPOUTEILCTRE.

» MuHepalbl ¥ TOPHBIE TIOPOJIbI KAaK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. TUIBI pacTBOPOB.

* Boja xak peareHT u cpea Juisi XMMHUYECKOI0 IIpolecca.

* )Kusznp u gestenpHOCTh C.AppeHnyca.

* Bxi1ag 0TeUeCTBEHHBIX YUCHBIX B PA3BUTHE TCOPUH ICKTPOIUTHISCKON JTUCCOIMAIINH.
* YcTpaHeHue KeCcTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX MPEANPUATHSAX.

* CepHasi KUCTIOTa — «XJIE0 XUMUYECKOM MPOMBIIIIIECHHOCTHY.

* Mcnonb30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATUSIX PA3TUUHOTO TPOPUIIS.

* OKCHJIBI M COJIM KaK CTPOUTEIIbHBIC MaTepUalbl.

* Hcropus rumca.

* [ToBapeHHast COJIb KaK XUMUYECKOE ChIPHE.

* MHOTOJIMKHI KapOOHAT KaJBIUS: B IPUPOJIE, B IPOMBIIIICHHOCTH, B OBITY.
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* Peakiiuu ropeHns Ha MPOU3BOJACTBE U B OBITY.

* BupTyansHoe MOE€IMPOBaHUE XUMHUECKUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIU3 PACIJIaBOB 3JIEKTPOJIUTOB.

* Ilpaktuyeckoe  IpPUMEHEHHME  DBJEKTpOJaM3a:  papUHUPOBAHUE,  TaJbBaHOIUIACTHKA,

raJIbBAHOCTETHS.

* Mcropus nostydeHus: U NpOU3BOACTBA aJIOMUHUS.

* DIEKTPOIUTHYECKOE OTYUYeHNE U paQUHUPOBAHUE MEIH.

* Xwusnp u gesrensHocTs I 5B,

* Posib METaJUIOB B MCTOPUU YEJIOBEYECKOM UMBHIM3ALMHU. VICTOpHA OTEYECTBEHHON YEpHOU

MeTarypruv. COBpeMEHHOE METaJLITyprUYeCcKO€e IPOU3BOJICTBO.

* Hcropust OTE4eCTBEHHOM LBETHOW MeETaUIypruu. Poiib METauloB M CIUIABOB B HAy4YHO-

TEXHUYECKOM IIporpecce.

» Koppo3ust MeTaiioB ¥ criocoObl 3alUThl OT KOPPO3UH.

* lnepTHBIE WU 01aropo/HbIE ra3bl.

* Poxxparorue cony — rajaoreHsl.

* Mcropus mBEACKON CITIUYKH.

* lcTopusi BOSHUKHOBEHHUS U Pa3BUTHUSL OPraHUYECKON XUMUHU.

* )Kusnsp u nearenpHocts A.M.ByTiieposa.

* Butanusm u ero kpax.

* Posib 0T€UECTBEHHBIX YUEHBIX B CTAHOBIICHUH U PA3BUTUU MUPOBOW OPraHUYECKON XUMUHU.

» COBpeMEHHBIE IIPEICTABICHHS O TEOPUH XUMHUYECKOTO CTPOEHHUS.

* DKOJIOTHYECKUE ACTIEKTBI NCIIOJIb30BaHUS YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMHYECKME AaCHEKThl MEXAYHapOOHOIO COTPYJHHYECTBA IO  HCIOJB30BAaHUIO

YTIIEBOJOPOIAHOTO CHIPBSI.

* Hcropuss OTKpBITHS W pa3pabOTKM Ta30BBIX M HEPTAHBIX MecTOpoxaeHuil B Poccuiickoit

®denepauuu.

* XuMHsl yTICBOJOPOIHOTO ChIphs M MOsi Oy mymiasi mpodeccus.

* YIi1eBoA0pOIHOE TOIUINBO, €r0 BUIBI M HA3HAYEHUE.

* CHUHTETHYECKHE KayuyKH: UCTOPUS, MHOTOOOpa3ue U NepCreKTHBBI.

* PesuHoTexHMUYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.

» CBapO4YHOE IIPOU3BOACTBO U POJIb XUMHUH YIJIEBOJOPOIOB B HEM.

* Hedtb 1 ee TpancriopTHpOBKa.

.Ocobennoctu PUPOJOOXPAHHON JIeATETbHOCTH B MeTai000padaThIBaroIIeH
IIPOMBIILLIIECHHOCTH.

Kpurepun oueHMBaHHMSI MCCJIEI0BATEJbCKON pPadoTbl HAa 3amurTe (KamAbId IMYHKT
OLICHNBAETCH MO 5-TH 0AJIBLHOI cucTeMe):

- UeTKOCTh TOCTAHOBKH TTPOOJIEMBI, 11€TTH paOOThI U 3a/1a4

- 'myOuna aHanmu3a naUTEpaTypHBIX JAHHBIX, CCHUIKM HA JIMTEPATypHBIE HUCTOUYHUKH, 00BEM
HCIIOJIb30BAaHHOM JINTEPATYPhI

- YeTKOCTh U3JI0KEHUS MaTepuaa, MOJTHOTa UCCIIETOBAHUS TPOOIEMBbI

- OpUTMHAJIBHOCTH K MO/IX0JIaM PELIeHUS MPoOIeMbl

- AKTyaJIbHOCTb UCCIEAYEMON TEMBI

- [IpakTrdeckas 3HAUUMOCTb PaObOTHI

- JlJorn4HOCTH ¥ 000CHOBAHHOCTH BBEIBOJOB, M COOTBETCTBHE MX IIOCTABIEHHBIM IIEJIIM
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- CobmtoieHne HOPMOKOHTPOJISL U TPEOOBaHUIMA, TIPEABSABISAEMBIX K TPOSKTaM
- Hannuue u kauecTBO MpeACTaBICHHON NMpe3eHTaIluN

- Hannaue, akTyansHOCTH MPOIYKTA MPOEKTA

- Y4eT OlleHKH pyKOBOJUTEISI MPOEKTa

ITepeBoa 0a/110BOI cCTEMBI B TPAAULIHOHHYIO:

50-55 6annoB — omeHka «5» (OTJIHYHO);

40-49 GamnoB — o1eHKa «4» (X0Opo1Io);

25-39 GamioB — olieHKa «3» (yJIOBJIETBOPUTEIHHO);

Mempbiie 25 6aiioB — OlEHKA «2» (HEYAOBIETBOPUTEIILHO).
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