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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 863 «O06 yrBepx)acHUN (enepabHOTO
rocy/1apCTBEHHOr0 00pa30BaTENIbHOTO CTaHJApTa CPEIHEro MpoPecCHOHATBHOIO 00pa3oBaHUs IO
npodeccun 15.01.05 Capmuk (pydHOM 1 YaCTUIHO MEXaHU3UPOBAHHOW CBAPKH (HAILJIABKH);

[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 ykpynHeHHoi rpymme 15.00.00 Mammunoctpoenne no OIIOII CIIO IIHIKPC mno
cnenuanpHocty  15.01.05 Cpapuyk (py4yHOH M YaCTUYHO MEXAaHU3MPOBAHHON CBapKu
(Har1aBKM), YTBEPXKACHHOTO NpukazoM Munmnpocsemenuss Poccun ot 15.11.2023 Ne 863 «O06
YTBEp)KIEHHH (pemepanibHOTO TOCYAapCTBEHHOTo obOpasoBarenbHOoro crangapra CIIO mo
npocdeccuu 15.01.05 Crapuiuk (pydHOH U YaCTUYHO MEXaHU3UPOBAHHON CBAPKU (HAILJIABKH).

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.

MK 1.1.

IIpoBoauTh
cOOpoUHBIE ONepaluu
repeJ CBapKou ¢
HCII0JIb30BAHUEM
KOHCTPYKTOPCKOM,
MIPOU3BOJICTBEHHO-

B 006s1acTH 3K010rM49€CKOr0 BOCIIUTAHUS:

- ¢(hopMHUPOBAHHOCTH IKOJOTMUYECKON KYJIbTYphl, TOHUMaHUE
BIUSHUS  COLMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHME NPUPOJHOM M COLUHUAIBHOW CpEAbl, OCO3HAHUE
r7100AIBHOTO XapaKTepa dKOJIOrMYECKUX Mpo0ieM;

- IUJJAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUI B OKPYKAKOLIEH

cpele Ha OCHOBE 3HAHUS UEJIeHd YCTOMYMBOIO Pa3BUTHUS

- chopmMHpOBaTH MPEICTABICHUS: O XUMHYECKOM COCTaBIISIONICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, POJU XMMHUHU B MO3HAHUH
SBJICHUNA TNPHUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TI'paMOTHOCTH, HEOOXOIMMOM

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

TEXHOJIOTHYECKOU U YeJI0BEYECTBa; - yMeTh COOJIOJaTh MpaBUia SKOJIOTHUYECKH I1e1ecoo0pa3Horo
HOPMaTUBHOMN aKTUBHOE  HEMpUsTHE JEeWCTBUH, MNPHUHOCAUIMX  BpeJ | IOBeIeHUs B OBITY W TPYAOBOH NEATEIBHOCTH B IIENAX
JIOKyMEHTAuU OKpY’Karolieu cpene; COXpPAHEHHUs CBOETO 3/I0POBbSl M OKPYXKAIOIIEH NPUPOAHOU
- YMEHHUE MPOTHO3UPOBATh HEOIATONPUATHBIC 3KOJIOIMYECKHE | CPElbl; YUUTHIBATh ONACHOCTb BO3ACHUCTBUS HAa  KHUBBIE
MOCJEACTBUS MPEANPUHUMAEMBIX AEUCTBUM, MPENOTBPALLATh | OPTAaHU3MBl  ONPEJEICHHBIX  BEIIECTB, IOHUMAs  CMBICI
Ux; MoKa3aTelis NpeiesIbHON TOMYCTUMON KOHLEHTPALIUY;
- paclIMpEeHHE OmbITa JACATEIBHOCTH  JKOJIOTMYECKOM | - yMETh MPOTHO3MPOBATH, AHAIM3UPOBATh U OLEHHUBATh C
HAIPaBIEHHOCTH; MTO3UIIMHA YKOJIOTUUECKON 0€30MaCHOCTH TIOCIIEICTBUS OBITOBOM U
- OBJIaJIeHUE HaBbIKaMH y4eOHO-HUCCIIe10BATENbCKOM, IIPOU3BOJACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C
IIPOEKTHOM M COLMAJIbHOM ESTENIbHOCTH; nepepaboTKOM BEUIECTB; UCIOIB30BATh MMOJIYYCHHbIC 3HAHUS [
NPUHATUS TPAMOTHBIX pELICHUH mpobieM B  CUTYyalHsX,
CBSA3aHHBIX C XUMHEH;
- YMETb OCO3HAaBaTh OIIACHOCTb BO3JEHCTBUS HA KUBBIE
OpraHU3Mbl OIPEJEIICHHBIX BELUIECTB, IOHUMAs CMbICII
[IK 2.4. B o6s1acTH 3K0/10rM4ecKOro0 BOCIIUTAHUS: - YMETh IUIAHMPOBATH W BBINOJHATh XUMUYECKUN IKCIIEPUMEHT
BoinonusaTe - c()OPMUPOBAHHOCTH 3KOJIOTUYECKOW KYJIbTYpHI, TIOHUMaHUE | (IPEBPALLEHUS] OPraHUYECKUX BEIIECTB IpPH HAarpeBaHHH,
MpeABAPUTENbHBIN, BIIUSHUS ~ COLMAIBHO-DKOHOMHYECKMX  MPOLECCOB  HA | MOJIYYEHUE JTUJICHA W HM3YyYEHHE €ro CBOMCTB, KAaueCTBEHHBIE
COMYTCTBYIOIIHM COCTOSIHME TPHUPOAHOW M COLMAIBHOM CpeAbl, OCO3HAHWE | pEaKUMM Ha aJIbJIEruibl, KpaxMall, YKCYCHYI KHCIIOTY;
(MeKCTIOWHBII) r1100aTbHOTO XapaKTepa SKOJOTHIECKUX MTPOOIIeM; JeHaTypanusi OENKOB TMpH HAarpeBaHWU, IIBETHHIE pEaKLIUU

noaorpeB MeTajlia B

- INIAHUPOBAHUC U OCYHICCTBJICHUC JIeiCcTBUI B 0pr>1<arome1"4

6CJ'IKOB; MMpOBOAUTL pPCAKIIMU HOHHOI'O 06MeHa, ONpCACIIATh
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COOTBETCTBUH C
TpeOOBaHUSIMU
MIPON3BOJICTBEHHO-
TEXHOJIOTHYECKOH
JIOKyMEHTAITUH TI0
CBapKe

Cpele Ha OCHOBE 3HAaHMs LEIeH YCTOMYMBOIO pa3sBUTHUSA
YeJI0BEYECTBaA;

AKTUBHOE  HEINpUATHE  JEWCTBUM, MPUHOCAIIUX  Bpen
OKpYXKalolleil cpeje;

- YMEHHUE NMPOTHO3UPOBATh HEOIArONPUATHBIE KOJIOTMUYECKUE
MOCJIEACTBYS MPEANPUHUMAEMBIX ACHCTBUM, MPENOTBPALLATH

UX;

- pacIIMpEHHE ONbITa  JEATEJIBHOCTH  DKOJOTHYECKOU
HaIpPaBJIECHHOCTH;

- OBJIAJICHME  HaBbIKAMH  Yy4eOHO-HMCCIIEOBATEIHCKOM,
MPOEKTHOM W COLMaIbHON JnesaTenbHOCTH; (OBJageHue
YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMo3HABATEJbHLIMHU
JeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- caMOCTOSATeNbHO (OPMYIHUPOBATh W  aKTyalU3UPOBATH
mpo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHHUS, KJIACCU(PUKALIMKA U 000OIICHUS;

- OMpEeNENATh IENH JEITCIbHOCTH, 3a/JaBaTh IMapaMeTphl U
KPUTEPUU UX JTOCTHKEHUS;

- BBUBIATH  3aKOHOMEPHOCTH U NPOTHBOpPEYHS B
paccMaTpuBaEMBbIX SIBJICHHSIX;
KOPPEKTUBBI B

pe3yIbTaTOB

- BHOCHUTBb
COOTBETCTBHC

ACATCIIBHOCTb, OICHHBATDH
OCIIAM, OICHUBATL  PUCKHU
HOCJIG,HCTBI/Iﬁ JCATCIIbHOCTH,

- pa3BUBATH KpCaTHuBHOC

MBIIIJICHUEC npu PCIICHUH

JKU3HEHHBIX TTPOOIeM

Cpelly BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CYJIb(ar-,
KapOOHAaT- W XJIOpUI-aHUOHBI, HA KATHOH aMMOHHS; peIIaTh
AOKCIEPUMEHTAIbHBIE 3aJaud 1o TemMam "Metamibl" U
"Hemetamner") B npaBUIaMu
0e30MmacHOCTH TIpH OOpaIlleHUH C BEIIECTBAaMHU U Jab0paTOPHBIM
o0opyAOBaHHEM; TMPEACTaBIATh PE3yJAbTaThl  XHUMHUYECKOTO

9KCIICPUMCHTA B (I)OpMe 3aliucu ypaBHCHI/Iﬁ COOTBCTCTBYHOIINUX

COOTBECTCTBHH C TECXHUKU

peakimii W (GOPMYJIHpPOBATH BBHIBOJABl HA OCHOBE ATHX
pE3yJIbTaTOB;
- yMeThb  aHaJU3UpOBaThb  XUMHUYECKYI0  HMHQOpMaIHIO,

MOJly4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOI
uHpopmaruu, ceth UHTEpHET U IpyrHe);

- BIIJIETh OCHOBHBIMH METOJIAMH HAYYHOTO TIO3HAHUS BEIECTB H
XMUMUYECKHX SIBJICHUHN (HAOJIOJICHHE, U3MEPEHUE, SKCIICPHUMEHT,
MOJICTTUPOBAHUE);

- yMeThb MNpPOBOJIUTH pacueThl MO XMMHUYECKHM (opMyiIam H
YPaBHCHUAM XUMHUYCCKUX

peakuuii C  UCIOJb30BAaHUEM

(U3MYECKUX  BEIUYHMH, XapaKTePU3YIOIINX

KOJIMYECTBEHHON CTOPOHBI:

BEIlECTBA  C
Maccel, o0beMa (HOpMajbHbIE

}’CJ'IOBI/IH) ra3oB, KOJIM4YECTBA BECIIECCTBA, HCII0JIB30BATh
CUCTEMHBIC XWMHWYCCKHUEC 3HAHUA JIA IPHUHATHUA pCI_HCHI/Iﬁ B
KOHKPCTHBIX JXU3HCHHBIX CHUTYyallUAX, CBA3aHHBIX C BCUICCTBAMHU
" UX NIPUMCHCHHUEM;

- YMCTh CaMOCTOATECIBbHO

IJIaHUPOBATH n MMPOBOIHUTH

XUMHUYECKUHA SKCIIEPUMEHT (IIOJIy4YEHHE U H3Y4YEHHE CBOMCTB

HCOPTaHUYCCKUX HW OpTraHUYCCKUX BCHICCTB, KAYCCTBCHHLIC
pCaKknuun YTJIEBOAOPOA0B Pa3IIMYHBIX KJ1aCCOB n
KHCJIIOPOACOACPIKAIIINX OpPraHu4e€CKux BCIIIECTB, PEIICHUC

SKCIICPUMCHTAJIBHEBIX 3a/lad 110 paCliO3HaBaHWIO HEOPTaHUYCCKUX
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¥ OPTaHUYECKUX BEIIECTB) C COOIOICHIEM MTPAaBHUII O€30IaCHOTO
oOpallleHus1 C BeLeCTBaMU U J1abOpaTOPHBIM O0OpPYAOBAaHUEM,
dbopMyIupOBaTh  IENH
pa3nuuHON (hopMe pe3yIbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U

WCCIIeIOBaHMUs, TMPEAOCTaBIsATh B
OLIEHUBATh UX JOCTOBEPHOCTb;

- YMETbh OCYIIECTBIIATH LEJICHAIIPABICHHBIN OUCK XMMHUYECKON
UHPOpPMALIMK B PA3JIMYHBIX MCTOYHMKAX (Hay4yHass M ydeOHO-
Hay4yHas JUTEpaTypa, CPeAcTBa MAaccoBOW HMH(pOpMAIMH, CETh
WuTepHeT u Apyrue), KpUTUYECKN aHAIU3UPOBATh XUMUUYECKYIO
uHpopManuio, TmepepabaThiBaTh €€ W HWCIOJh30BAaTh B
COOTBETCTBUU C ITOCTaBJICHHOH y4eOHOI 3a1auei;

- BIIAQJETh CHUCTEMON 3HAHMH O METOJAaX HAYYHOrO IMO3HAHUS
SBJICHUH NPHUPOJBI, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax M
YMEHUSMHU TNPUMEHATh 3TU 3HAHHUS IMPHU SKCHEPUMEHTAIBHOM
UCCIICIOBAHUM BEIIECTB U IS OOBSCHEHHUS XUMHUYECKUX
pupoe
JIESITEIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HU;

SABJICHUW, MMEKIIUX MECTO B MPAKTUYECKOU

[K 3.1.
Hacrtpausats
CBapoO4yHOE
o0opyaoBaHue AJis
YaCTUYHO
MEXaHU3UPOBAHHOU
CBapKH (HaIJIAaBKH)
TJTaBJICHHUEM.

B o6Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- c()OPMUPOBAHHOCTH 3KOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE
BIUSHUS  COLUUAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE TIPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHUE
r1100aJIbHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0ieM;

- IJIJAHUPOBAHUE U OCYIIECTBIECHUE NEUCTBUI B OKPY KAIOLIEH
Cpele Ha OCHOBE 3HAaHMs LEIeHd YCTOMYMBOIO pa3sBUTHUSA
YeJI0BEYECTBA;

aKTMBHOE  HENpUATHE  JACUCTBUH, MNPUHOCAIIUX  Bpen
OKpYXKaIoIeH Cpeje;

- YMEHHUE NMPOTHO3UPOBATh HEOIArONPUATHBIE KOJIOTMUECKUE

MMOCJICACTBUA IPCANPHUHUMACMbBIX HeﬁCTBHﬁ, npeaoTBpaliaTb

- c(hopMUpPOBATH MPEACTABICHUS: O XUMHYECKOM COCTABIISIONIEH
eCTeCTBeHHOHay‘—IHOﬁ KapTUHBI MHpa, POJIM XMMHU B IMO3HAHHUUN
SBJICHUN TPHUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIbHONH TPaMOTHOCTH, HEOOXOAMMOMN

JUIS  pelIeHus MpaKTHUeCKUX 3afad M HKOJOTMUYECKH
000OCHOBAaHHOTO OTHOILLIEHHS K CBOEMY 3J0POBBIO U MPUPOJHOM
cpene;

- YMeTh COOJIOAATh MpaBMIIa SKOJOTMYECKH LEIeco00pa3HOro
MOBEIECHNUS B OBITY U TpPYAOBOM JEATEIBHOCTH B IENAX
COXpPAaHEHHs CBOETO 3/I0POBbSl M OKPYXKAIOIIEH NPUPOTHOU
Cpenabl; Y4YHUTHIBATh BO3/CICTBUS  Ha

OpraHru3Mbl OIIPpCACIICHHBIX

OIIaCHOCTh KHUBBIC

BCIICCTB, ITIOHHUMas CMBICJI
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HX;

- pacHIMpeHHE OmbITa JACATEIBHOCTH  IKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH YYeOHO-HCCIIET0BATEIbCKOM,
MIPOEKTHOM M COIMATILHOM IESITEIIBHOCTH;

IIOKa3aTelIst MPeAeIbHON TOIyCTUMON KOHIICHTPALIHH;

- }’MGTI) HpOFHOSI/IpOBaTB, aHaJ'II/I3I/Ip0BaTB U OlIcHuBaTh C
MMO3UIIAHI DKOJOTMUECKO 0€30M1aCHOCTH MOCIEACTBUSA OBITOBOH U
MPOU3BOJCTBEHHOM JESATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIIECTB; UCIIOIb30BATh MOJTYYCHHBIC 3HAHUS IS
NPUHATUS TPAMOTHBIX pELIEHHH mpodieM B  CHUTYyalHsX,
CBSI3aHHBIX C XMMHCH;

- yMETh OCO3HaBaThb OMNACHOCTh BO3ACHCTBUS Ha JKUBbBIC
OpI‘aHI/ISMLI onpe;[eneHHHx BCIICCTB, IIOHHUMas CMBICJI
[IOKa3aTessl IPEAEIbHOM  JTOIyCTMMOM  KOHLEHTpaluu, W
MOSICHATh ~ HAa  NpuUMepax  crnocoObl  yMEHBIIEHUS U
MPEIOTBPALICHUS] WX BPEIHOrO0 BO3ACHCTBUS HA OpraHU3M
YyeJIoBeKa.
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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 .Ilepumoamyeckas cucteMa xumuuyeckux siaeMeHToB [[.M. MenneneeBa. ®duU3NUECKUN CMBICHT
Ilepuognueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMMHYECKHX
3JIEMEHTOB, 00pa3yeMbIX HWMH TPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKCHHEM
XUMHUYECKOro siyieMeHTa B llepmoamueckoir cucrtemMe. MHUPOBO33pEHUECKOE M HAyYHOE 3HAYCHHUE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. Ilpornoser .M. MengeneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX DJICMEHTOB.

Pemienue mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3alaHMil Ha XapaKTEepU3alUI0 XUMHUYECKUX
aneMeHTOB «MeTammnyeckue / HeMEeTaJUIMYECKUe CBOMCTBA, AJICKTPOOTPUIATEIILHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHMHM C UX JIEKTPOHHBIM CTPOCHUEM M TMOJOKEHUEM B MEPUOJUYECKON 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 Knaccudukanus W THOBI XUMHUYECKUX PEAKIUH C y4aCTHEM HEOPTraHUYECKUX BEIIECTB.

CocraBiieHHe ypaBHEHUH peaklMii COeIWHEHUs, pa3lIOKEHHUs, 3aMelleHns, 0OOMeHa, B T.4. peakuui

TOpPEHUsI, OKUCIIEHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUsI OKHUCIEHHUs-BOCCTaHOBIEHHs. CrTeneHb OKHUCIeHHs. OKHUCIUTENh W BOCCTAaHOBUTEID.

CocraBneHrne W ypaBHHUBAaHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJOM 3JIEKTPOHHOTO

Oanmanca. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIMK B MPUPOJE, 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 TUMOB (IO COCTaBY U KOJIMYECTBY MCXOAHBIX U 00pa3yIOIIUXCs BEIIECTB) U MPU3HAKOB

XUMHYECKUX peakiuil. IlpoBeneHuwe peakmmii WOHHOTO OOMEHA, OMpEACNIiCHUE Cpelbl BOJHBIX

pacTBOPOB. 3aJaHusl HA COCTABJICHUE NOHHBIX PEaKINi
KoHnTtpoubHas o .
padora 1 15 -16 Beoinmonnenue 3aganuit o reme :CTpoeHUE BEIlIeCTBa U XUMUUYECKHUE PEaKIUU 2
Pa3pnea 3. CTpoeHue 1 CBOIICTBA HEOPraHMYECKHUX BeLeCTB 16
Tema 3.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATypa 1 Teopernueckoe o0yueHue 2 K 1.1
CTpPOEHHE K 2.4
neoprannueckux |17 — 18 IIpenmer neopranudeckoit xumun. Kiaccnukamus HeopraHndeckux Berects. 1IpocTeie 1 K 3.1
BEICCTB CJoXHbIe BeliecTBa. OCHOBHbBIE KJIACCHI CIIOKHBIX BEUIECTB (OKCHU[IbI, TUIPOKCUIbI, KUCIOTHI, COJIN). )

B3anMocCBsI3p HEOpraHMYeCKUX BelIECTB. ArperaTHble COCTOSIHHs BemecTBa. Kpucramnmmueckue u

amop¢HbIe BemlecTBa. TUNBI KPUCTAJUTMUECKHUX PEIICTOK (aToMHasi, MOJICKYJspHAs, WOHHAasi,

MeTainueckas). 3aBUCUMOCTh (DU3MUYECKUX CBOWMCTB BELIECTBA OT TUMA KPUCTAUIMYECKON PEIIeTKH.

3aBUCUMOCTh XMMHUYECKOW AaKTUBHOCTUM BEIIECTB OT BHUJA XUMHUYECKOM CBSI3M M THUIA

KpUCTAJIIMYECKON pemeTKu. [IpudrHbl MHOrooOpasust BEIEeCTB

IIpakTHYeckune 3aHATHS )

19 - 20 3naHMe HOMEHKJIATYpPhl HEOPTaHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA HUCXOJs M3 HUX
XMUMHYECKOH (hOpMYJIbl WIM COCTABICHUE XMMHUYECKOH (HhOpMyYJIbl MCXOAS M3 Ha3BaHMs BEILECTBA I10
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.

HcTounnku xuMudeckoi nHdopMauu (CpeacTB MaccoBoi MH(pOpManuu, ceTb IHTEpHET U Apyrue).
ITonck nHGOpMaNK IO Ha3BaHHUSIM, HICHTH(PHUKATOpaM, CTPYKTYPHBIM (hopMyTaM

22




Tema 3.2. OcHOBHOe coep:KaHue OK 01
®dusuKo- OK 02
XHUMHUECKHE Teopernyeckoe 00yuenue K 1.1
CBOICTBa [IK 2.4
HEOPTaHNUECKUX 21- 22 Merambl. O0mue Qu3smyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. CHocoObl MONTy4YEeHHUS. K 3.1
BEIIECTB 3HaueHHEe METAJUIOB M HEMETAUIOB B IMPHUPOJIE M KUZHENEATEIbHOCTU YEJIOBEKa U OPraHU3MOB. ’

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

23- 24 Hemeramibl. O0mue pusndeckne U XUMUUYECKHAE CBOMCTBA HEMETAJIOB. THUITUYHBIE CBOWMCTBA

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

KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IIPUPOJIE

25-26 XuMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEHIECTB (OKCHIOB, THAPOKCHJIOB,

KHUCJIOT, COJIed W Ap.). 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB MIPOCTHIX BEIIECTB, BOJOPOIAHBIX

COEIMHEHH, BHICIIUX OKCHJIOB M THAPOKCHIOB

IIpakTHyeckune 3aHATUS

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

HEOpPraHMYECKUX BEIIECTB: METANIOB U HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIIIOB M aM(OTEPHBIX

JJICMEHTOB; HEOPTaHMYECKUX KHCJIOT, OCHOBAaHWU W aM(OTEPHBIX THUAPOKCUIOB, HEOPTaHUYECCKUX

coJieil, XapaKTepu3yIOUINX UX CBONCTBA.

Pemrenre npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOICTBA, COCTaB, MOJYyYECHUE U

0e30MacHOe HCIMOJB30BaHUE BAXKHEUIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPaKTHYECKOU

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

29-30 JIaGopaTtopHas pabota «MnenTudukanys HeOPraHUUECKUX BEIIECTBY.

Pelrenne sKcepUMEHTANBHBIX 3a7a4 10 XUMHYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO

pacro3HaBaHUIO U MOJYYSHHUIO COSAMHEHUN METAIIJIOB U HEMETAIJIOB.

Nnentudukanus HEOPTaHUYECKUX BEIIECTB C HCIOIH30BAHUEM HX (DU3MKO-XUMHYECKHX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakuuid. KauecTBeHHBbIE peakiu Ha cynb(ar-, KapOOHAT- U XJIOPUJ-

AHUOHBI, 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, IK 1.1
CTPOCHHUE U Teopernyeckoe 00yuenue 2 K 2.4
HOMEHKJIaTypa - - IIK 3.1
OpraHHIECKHX 33-34 llosiBneHuEe W pa3BUTHE OPraHHYECKOX XHMHMH KK HAYKH. [Ipenmer OpraHMYECKON XUMUMU.
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

coequHEHUN. MexayHaponHas HOMEHKIaTypa W IPUHLUIBI HOMEHKIATYypbl OpPraHMYECKHX

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
OpraHMYeCKHX Teopernueckoe o0yueHue 6 OK 04
COECIMHEHUM — — K 1.1

37-38 OU3NKO-XUMUYECKHE CBOWCTBA OPTaHUYECKUX COCIMHEHHM OTACIBHBIX KJIacCOB (0COOEHHOCTH )

KJaccu(UKAaMd M HOMEHKJIATypbl BHYTPH KJacca;, TOMOJIOTHUYECKMHA paa u obmias Qopmyna; K24

n3oMepust; hU3NIECKHE CBOMCTBA, XUMHUYECKHE CBOMCTBA; CIOCOOBI MOJTYYCHM): 1K 3.1
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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
OpraHUYeCKUX OK 04
BEIIECTB, UX 49-50 buooprannyeckue coeaunenus. [lpumenenue u 6uonoruueckast poip yrieBogoB. OKuciIeHue K 1.1
3HAaYCHUE U YyIIEBOIOB — HCTOYHUK OJHEPIHHM KHUBBIX OpraHu3MoB. OOiacTd NPUMEHEHHS aMHUHOKHUCIOT. K 2.4
MIpUMEHEHNE B [IpeBpamenuss OenkoB nuiu B opranusme. buonornueckue ¢yHkuum OenkoB. buonorumueckue ’
OBITOBOM U (byHKIMK )XUPOB. PoJIb OpraHnyeckoi XMMHUU B PEIICHUH NPOOJIEM MMHUIIEBON 0€301aCHOCTH TIK 3.1
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
XUMUYECKUX OK 02
peakuui. MK 1.1
Xumuueckoe Teoperuueckoe o0yueHue K 2.4
paBHOBECHE K 3.1.

57-58 CKOpOCTh peakiuH, €€ 3aBUCHUMOCTb OT pa3IM4YHbIX (DAKTOPOB: MPHUPOJABI pearupyromux
BEIECTB, KOHLEHTPAUUM pEarupyroIux BENIECTB, TEMIEPATYpbl MW IUIOMIAJAM PEAKIHOHHOMN
noBepxHOCTU. TertoBbie 3PPEKThl XUMHUUECKUX PEAKIUN. DK30- U SJHIOTEPMUUYECKHE, PEaKIIUH.
ObpatumocTh peakuuil. XUMHYECKOE PAaBHOBECHE W €ro CMEIICHHWE MOJ JNEHCTBUEM pa3iIHYHBIX
(bakTOpoB (KOHLIEHTpALUsi PEAareHTOB WM NPOJYKTOB peaklHH, HaBlI€HHE, TeMmIeparypa) A
CO3JaHUs1 ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XuMuiyeckux npoueccos. [Ipunnun Jle Hlatense
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IIpakTnyeckune 3aHATHS

OK 01

OK 02
K 1.1
59-60 Pemenne NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUl HA aHaiau3 (aKTOpOB, BIHSIONIMX Ha K 2.4
M3MEHEHHE CKOPOCTH XHMHYECKOH peakuuu, B T.4. C MO3MLIMH SKOJIOTHYECKH I1eecO00pa3HOro '
MOBE/ICHUS B OBITY U TPYJOBOMW JI€ATEIBHOCTHU B IIEJIIX COXPAHEHMSI CBOETO 3/I0POBbS U OKpY Karolen IK 3.1
IIPUPOJHOM CPEBI.
Pemenne mnpakTHKO-OPHMEHTHPOBAHHBIX 3aJaHUil Ha mpuMeHeHne mpuHuuna Jle-Illatense s
HAXO0XJICHUS HANpaBlIEHUS CMEIIECHUS pPAaBHOBECHS XHMHUYECKOW peakuu M aHaiu3 (PakTopos,
BIIUSIIOLINX HA CMEILIEHUE XUMUYECKOTO PaBHOBECHS
Pazneu 6. PacTBOpbI
Tema 6.1. OcHoBHOe conepxaHue OK 01
[TonsTHE O OK 02
pacTBOpax Teopernueckoe o0yuenue 0K 07
61-62 PacTtBOpeHHMe Kak (U3NKO-XUMHUUYECKH mporiecc. PactBopel. CrocoObl TPHUTOTOBICHHS HK 1.1
pactBopoB. PacTtBopumocTs. MaccoBass 401 pacTBOpeHHOro BemiecTBa. CMBICT TOKa3aTels K 2.4
MpeleabHO JOMYyCTUMOW KOHIEHTPAllMd U €ro MCHOJb30BaHUE B OLIEHKE 3KOJOTHYECKOU 1K' 3.1
0€30MacHOCTH.
[IpaBuia 5KOJOTHYECKH I1€1eCO00pa3HOro MOBEACHHsSI B OBITY U TPYIAOBOM NEATENBHOCTH B LENSIX
COXPAHEHHUS CBOETO 370POBbsl U OKPYKAIOLIEH NPUPOIHON Cpebl; ONTACHOCTh BO3ACHCTBUS Ha )KUBBIE
OpraHHU3MbI OTIPEICIIEHHBIX BEIIECTB.
Pemienue mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3a/laHUI Ha PACTBOPHI, UCIOIB3yEeMbI€ B OBITOBOM
Y IPOM3BOJCTBEHHOM JI€ATEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coep:kaHue OK 01
HccnenoBanue OK 02
CBOHCTB JlabopaTopHble 3aHATHSA OK 04
pacTBOpPOB IK 1.1
63-64 JlabopaTopHas padorta «I[IpuroroBiaeHue pacTBOPOBY.
[IpuroroBnenne  pacTBOpoB  3ajaHHOM  (MaccoBoM, %)  KOHUEHTpauuu (C  TPaAKTUKO- EE i?

OpPUEHTHPOBAHHBIMU BOIPOCAMH) U OTIpEIeNICHUE CPEAbl BOJIHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB
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IIpodeccnonanbHO-OPHEHTHPOBAHHOE COepKaAHNeE (COMePKaHUe PUKJIATHOTO MOIYJIs1)

. OK 01
Pazgea 7. XuMus B ObITY U IPOU3BOACTBEHHOI J1eSITeJIbHOCTH YeJI0OBeKa 6
OK 02
Xumus B ObITY U
OrITy OcHoOBHOe coiep:kaHue 6 OK 04
IIPOU3BOJICTBEHH OK 07
ON ACATCIABPHOCTH | TegpeTHyeckoe ofydenne 2 K 1.1
4eJI0BEKa d.
65-66 Hoseiiline AOCTHXKEHHUS XUMHYECKOW HAyKM M XUMHUYECKOW TexHoioruu. Ponbp xumuum B 1IK 2.4.
00€CIeYeHUN SKOJIOTUYECKOM, YHEPreTHUeCKOW M MHIIEBOH O€30MacHOCTH, PAa3BUTUU MEAMLIUHBI. I1K 3.1.
[IpaBuia moucka M aHanM3a XUMUYECKOW MH(GOpPMalUU M3 Pa3IMYHBIX MCTOYHUKOB (HayyHas U
yueOHO-Hay4yHasi JUTepaTypa, CpeicTBa MaccoBoi MH(opMaluu, cetb HTepHeT)
I[pakTnyeckune 3aHATHS 4
67-70 Haxoxx1eHre MOMCKA U aHAJIN3a KEMCOB O MPUMEHEHWH XMMHYECKUX BEIIECTB U TEXHOJOTUH C
yueToM Oynymedl mnpodecCHOHaIbHON JIeSTENPHOCTH M0 TeMaM: Ba)KHEHIINE CTpPOUTEIbHBIE
MaTepuasbl, KOHCTPYKIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMuka, MaTepuanbl s
ANIEKTPOHUKM, HAHOMATEpHaJIbl, TEKCTWJIBHBIE BOJIOKHA, WMCTOYHUKH DJHEPIMM, OPraHUYECKUE U
MUHEpAJIbHBIE y100peHus, IEKapCTBEHHbIE BELIECTBA, OBITOBAS XUMHUS.
3anmra: IlpeacraBieHue pe3ynbTaToB pelleHus KeicoB B (hopMe MUHHU-JIOKJIAA C Ipe3eHTaluei
71-72 IIpoMe:XyTOYHAsI aTTeCTALUSA 10 AUCHUILIMHE (AU epeHIMPOBAHHBIN 3a4eT) 2
Bcero 72

/Jlna xapakmepucmuku ypoeHsa 0C60eHUA yUeOHO20 MAMEPUANa UCHOIb3YIOMCA c1edyiouue 0003HayeHusn:

1 — o3nakomumenvHwlll (60cnpoussedeHue uHpopmayuu, y3Hasanue (PAcno3Hasanue), 00viaCHeHue panee U3y4eHHbIX 00bEKMos, C8OUCME U M.N.);

2 — penpo0yKmugHulil (8bINOJIHEHUE 0esIMENbHOCU N0 00pA3YY, UHCIMPYKYUU UTU OO PYKOBOOCMBOM),;

3- npO()meMGHblZZ (camocmwzmeﬂbnoe NnJ1aHupoeaHue u 6blNnoJIHEHUE Oeﬂmeﬂbﬂocmu, peuterue l’lpO6ﬂ€MHblx 36106111).
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IIpumepHbIe TeMbl pedepaToB (I0KJIAA0B), IPe3eHTALMH,
HHIMBUAYAJIbHBIX IPOEKTOB

* bHOTEXHOIO0rNs U FeHHas MHXeHepus — TexHoaornn X XI Beka.

* HanoTexHOIOrMs KaK IPUOPUTETHOE HAMPABIICHUE PAa3BUTUS HAyKN U IPOU3BOACTBa B Pocculickon Peneparum.
* CoBpeMEHHbIE METO/1bl 00€33apakMBaHUS BOJIBI.

* A0TpOnuUs METAIIIOB.

* Xuzusb u nearenpHocts [[.M.Menneneena.

* «Ilepuoanueckomy 3aKoHy Oyyliee He TPO3UT Pa3pyLICHUEM. . .»

* Cunre3 114-ro snemenTa — TpuyM@ poCCUICKUX PUIUKOB-IIEPIIHKOB.

* 30Tomsl BOJOpOIA.

* lcnonp30Banue paliOaKTUBHBIX U30TONIOB B TEXHUYECKUX LIEIIAX.

* PEHTreHOBCKOE U3Iy4YE€HHE U €r0 UCIIOIb30BAHUE B TEXHUKE M MEIHUIIMHE.

* [I;mazmMa — 4eTBepTOE COCTOSHUE BELIECTBA.

* AMop(HbI€e BeIecTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpY»KaroUleil cpeabl OT XMMUUYECKOTO 3arpsi3sHeHNs. KonnuecTBEHHbIE XapaKTEPUCTUKY 3arps3HEHNs OKPYKAIOLIEH Cpeabl.
* [IpumeHeHue TBEpaOro U razoodpaszHoro okcuna yriepoaa (IV).

* 3ammTa 030HOBOT'O 3KPaHa OT XUMHUYECKOI0 3arpsiI3HEHUS.

* ['pyOonucnepcHble CUCTEMBI, X KJIACCH(HKALNS U HCIIOIB30BaHUE B IPO(PECCHOHATBHOM NEATETbHOCTH.
* Kocmernyeckue renu.

* [IpumeHeHune CycreH3uil U IMYJIbCHNA B CTPOUTENIBCTBE.

* MuHepaJibl ¥ TOpHbIE OPO/Ibl KAK OCHOBA JIUTOC(EPHI.

* PactBOpBI BOKpYT Hac. Tumsl pacTBOpOB.

* Boza kak peareHT u cpea uisl XMMUYECKOro IpoLecca.

* )Kuznb u gesrensHocTh C.AppeHuyca.

* BKJ1aJl OTEUECTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUHU JIEKTPOJUTUYECKON JUCCOLMALINHY.

* YCTpaHeHHE )KECTKOCTH BOJIbI HA IIPOMBIIIJIEHHBIX MPEATIPUATHUIX.

* CepHast KHCIIOTa — «XJI€0 XUMUYECKOH MPOMBIIIICHHOCTH.

* lcnionb3oBaHre MUHEPAJIbHBIX KUCIOT HA MPEANPUATUAX PA3IUYHOI0 Ipodus.

* OKCHJIBI M COJIM KaK CTPOUTENIbHBIE MaTEPUAIIBI.
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* cropus runca.

* [IoBapeHHast CONIb KAK XUMHUYECKOE CHIPBE.

* MHOronaukuii kKapOoHaT KaibLKs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakuiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

* BupryaibHOe MOAEINPOBAHUE XUMUYECKUX IIPOLECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIaBOB AIEKTPOJIUTOB.

* [IpakTyeckoe NpUMEHEHHE AIEKTPOIN3a: paUHUPOBAHKE, TaJIbBAHOIJIACTHKA, FaIbBAaHOCTEIHSL.

* lcTopus nonyyeHus u Npou3BOACTBA ATFOMUHHS.

* DJIEKTPOJIUTUYECKOE MOJTydeHrE U padHUPOBAHNUE MEIH.

* Xu3znp u nestenpHOCTS [, J{9BH1.

* Ponp MeTaNnoB B UCTOPUM YEJIOBEUECKOM NMBWIM3aLMH. VcTopus OTEUEeCTBEHHOM 4epHON MeTalnyprud. COBPEMEHHOE METaJlypruuecKoe
IIPOU3BOCTBO.

* lcTopus 0T€4ECTBEHHOM LIBETHOM METAJIIypruu. POJIb METAIIIIOB U CILIABOB B HAYYHO-TEXHUYECKOM IIPOrpecce.
* Koppo3ust MeTasioB U criocoObl 3aIUThl OT KOPPO3UH.

* lnepTHBIE MM OJ1arOpoIHBIE ra3bl.

* Pox1arommuye conyu — rajoreHsl.

* lcTopus mBeaCKON CIIMYKH.

* lcTopus BOSHUKHOBEHHA U PA3BUTUS OPTaHUYECKON XUMUH.

* Xuznb u nearenbHocts A.M.byTineposa.

* OcoOEHHOCTH MTPUPOJOOXPAHHON JESATENBHOCTH B METANI000pabaThIBAIOLIEH TPOMBIIIIEHHOCTH

* Ponb oTe4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUH U PA3BUTUN MUPOBOI OPraHUYECKOW XMMUH.

* CoBpEeMEHHBIE ITPEICTABICHMS O TEOPHUH XUMUUECKOIO CTPOEHUS.

* DKOJIOTMYECKNE ACIIEKThI UCII0JIb30BAaHNUS YTIEBOIOPOJAHOIO CBIPBSI.

* DKOHOMUYECKHUE acIEeKThl MEXyHAPOJAHOIO COTPYIHUYECTBA 10 UCII0JI30BAHUIO YIJIEBOJAOPOJHOIO ChIPBS.
* lcropust OTKpBITUS U pa3pabOTKU ra30BbIX U HEYTAHBIX MecTOopokaeHu B Poccuiickoit denepanun.

* XuMus yrieBoJOpOJHOIO ChIpbs U MOs Oyay1uas npodeccus.

* YI1eBOJOPOIHOE TOIUIMBO, €TI0 BUJIbI U HA3HAYCHHUE.

* CUHTeTHYEeCKUE KaydyKU: UCTOPUs, MHOTOOOpa3ue 1 NMepCreKTUBBI.

* Pe3MHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

M CB&pO‘-IHOC IMPOU3BOACTBO U POJIb XUMUU YITICBOAOPOJ0OB B HCM.
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* Hed1b 1 ee TpancnopTupoBka.
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3. YcaoBus peaau3anum nporpaMMbl 001eo0pa3oBaTebHON JUCIHIIJIMHBI

3.1. Tpeb6oBaHusI K MUHUMAJILHOMY MaTepHAJIbHO-TEXHUYECKOMY 00ecrnedeHHI0

Peanuzanus mporpamMmbl JUCHUIUIMHBI MPOBOJUTCS B yueOHOM KaOuHeTe «XHUMHS U
buonorusy».

ObopynoBanne yuyeOHOro kabunera: HacTeHHBIE CTEHIBI MOCTOSIHHOM SKCIO3ULIUU
«O6mme GopMyITbl OpraHMYECKUX COCTUHEHHI», « PAaCTBOPHUMOCTE COJICH, KHCIIOT U OCHOBAHUH B
BOJIE», «DJEMEHTHI C MOCTOSHHOM M MEPEMEHHON BaJEHTHOCTHIOY», « DU3MUECKUE BEIUYHUHBI B
XUMHUYECKUX pacu€rax», « XUMHs U KU3Hb», « MuHepansl u pyas», «[ICXD JI.M1.MenneneeBay,
«Texnuka 6€30MaCHOCTH HA YPOKAX XUMHUUY.

Yy4eOHble HarIsIIHbIE TOCOOUS:
- pa3pabOTKH MPAKTUYECKHX, JJAOOPATOPHBIX PadoT,
- pa3paboTKH 3aHATUHN AJI1 CAMOCTOSITENIbHON paboThl 00y4daroIuxcs,
- TeMaTU4eCcKre TaOJIUIIbI,
- KOJUIEKIIHH;
TCO: HOyTOYK, BUJICOTIPOCKTOP.

ObopynoBanue:

Pabouee mecto nenarora:
-CTOJI, CTyJ, JOCKa, 3KpaH, Aepkarenu ans Ttabmur, tymOa it TCO, mynsT ympaBieHus,
BBITSDKHOM 1IKa), OaKTepHUIIMIHAS JIaMIIa.
Pabouee mecTo oOydaromerocs:
-ctou - 15, crynbs — 30.

3.2. UnpopmannonHoe odecredeHue 00ydeHust
IlepeyeHb pexoMeHayeMbIX Y4eOHbIX wu3AaHuii, W HTepHeT-pecypcoB, A0NMOJHUTEILHOI

JIUTEPATYpPbI
JJ1s1 CTy1eHTOB:

1. Epémun B.B. Xumus Yrinyonénusiii yposens.10-11xn. ITon penakuueit Jlynuna B.B. M.
Hpoda 2020;

2. Tabpuensn O.C. ,OctpoymoB W.I. CnankoB C. A Xuwmus 10 xm1. AO
«M3parensctBo IlpocBenienue.»2023;

3. Taopuensa O C OctpoymoB N T' CnagkoB C A Xwumus 11 xmacc AO
«H3narenscTBo»2022;

4. Taopuensa O.C. OctpoymoB MN.I'. Axnebenmn A.K. Xumwmsa. Beomsbiii kypc. OOO
«dpoda», AO «M3natenscTBo. [IpocBenmenne.»2022;

5. Epémun B.B.,Ky3smenko H.E., Tepenun B.U., [IpoznoB A.A .Xumus 10xn. Xumus 11k
¢ yrinyonéuueiM n3yuennem. AO « U3parensctBo. [Ipocsemmenne.»2022;

6. Epémun B.B. JIpo3noB A.A. Jlynun B.B. nog penaxmueit Jlyauna B.B. Xumus 11 k1. AO
« M3narenbctBO [IpocBemenney 2022

7. Xwumus: EcrtectBeHHO-HayuHbId mpoduiab: yueOHoe wu3manue / Tabpuensn O.C.,
OctpoymoB N.T'., Octpoymona E.E., CnagkoB C.A. - Mocksa : Akanemusi, 2024. - 400 c.

HNuTepHeT-pecypcsl

www.pvg.mk.ru (omummnuazna «Ilokopu BopoObeBBI TOPEI»).
www.hemi.wallst.ru (O6pa3oBaTenbHBINA CAUT ISl ITKOJTBHUKOB « XUMUS).
www.alhimikov.net (OOpa3oBaTeNbHBINA CAaUT IS MKOJLHUKOB).
www.chem.msu.su (DnekTpoHHas ONOIMOTEKA IO XHMHUH).
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www.enauki.ru (HHTepHET-U31aHue Ui yuuTenei « EcTecTBeHHbIe HAyKn»).

www. lseptember.ru (MmeToguueckas razeta «llepBoe ceHTAOP»).

www.hvsh.ru (xypHan « XUMHS B HIKOJE»).

www.hij.ru GkypHaJI « XUMUS U KUZHBY).
www.chemistry-chemists.com (3J1eKTpOHHBIH XKypHaJl « XUMUKU U XUMHUS»).

MPOBEACHUS TMPAKTHUUECKUX 3aHATHA U Ja0OpaTOpHBIX pPadoT,

TECTUPOBAHUS,

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

KOHTpOJIb " OLCHKA pC3yJIbTATOB 06y‘~I€HI/ISI OCYHICCTBJIACTCA MPEIIOAaBaTCJICM B ITPOLICCCE

a TaKXeE

BBITIOJTHCHHS 00YYaIOIUMHUCS WHIWBUIYAIBHBIX 3aJaHUH, IPOCKTOB, UCCIeoBaHuM. Pe3ynbpraTsl

oOydeHusi OMpeeNAloT, YTO oOydJaromuecs MOJKHBI 3HATh, MOHMMATh U JEMOHCTPUPOBAThH IO
3aBepUICHUH U3YUYECHHUS! TUCIUTUIMHBIL.

HJ’IH (I)OpMI/IpOBaHI/IH, KOHTPOJIA U OLCHKU PE3YJIbTATOB OCBOCHUSA yqe6H0171 JUCHUITIIMHBI

HCIOJIB3YCTCA CUCTEMA OLICHOYHBIX MepOHpI/IHTI/Iﬁ, IpeACTaBJIAOMIAA c000M KOMILIEKC y‘-Ie6HBIX

MEpPONPUATHH, COTJIACOBAHHBIX C pe3yjibTaTaMH OOydeHHs U C(HOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (mpenmetHsbie pe3ynbratsl 1o aucuuiuiae) 1 I'OC CIIO.

Tunsl o1eHOYHBIX

Ne | OK/IK | Monyas/Pazgen/Tema | PesyabraTr 00yyeHus .
MeponpusITHI
[ | OcHoBHOe conepxanune
1 ®opMyJIMPOBATH
Pa3nea 1. OcHoBbI PMYHP
0a30BbIe NOHATHA U
CTPOCHMS BellecTBa
3aKOHbI XUHMHMH
1.1 | OK 01 Crpoenue atoMoB|CoctaBare xumndeckue|l. Tect «CrpoeHune aToMoB

XUMUYECKUX DIIEMEHTOB
U NIpUPOJIa XUMHUYECKOU
CBSI3U

(hopMynBl COCTUHEHUH B

COOTBCTCTBHUH (¢10)
CTCIICHBIO OKHCJICHUA
XHUMHUYCCKUX  3JICMCHTOB,

HCXoass U3 BAJICHTHOCTU U
OJICKTPOOTPULIATCIBHOCTH

XUMUYECKUX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBA3W».

2. 3amauM HA COCTaBJICHUE

XUMUYECKHUX dbopmyn
JIBYXaTOMHBIX  COCIUHEHUN
(okcumos, CyJb(HUI0B,

TUAPUJIOB U T.I1.).
3. 3agaHud Ha UCIOJIL30BaHUE
XUMHUYECKOM CHUMBOJIMKA H

Ha3BaHUM COCAMHEHHH IIO
HOMEHKJIAType

MEKTYHapOIHOTO Cor03a
TEOPETUYECKOMN 3|
MPUKJIATHOU XHUMHH u

TPHUBUAJIBHBIX Ha3BaHUM JIIA

COCTaBIICHUS XUMHYECKHX
dbopmyn JIBYXaTOMHBIX
COEMHEHHI (oxcumaos,

CyIb(GHUIOB, TUAPUAOB U T.II.)
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THunel OLeHOYHEIX

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MepOonpUsTHI
U JIpyTMX HEOPraHWYEeCKHUX
COEJIMHEHUN OTJENbHBIX
KJIacCOB
1.2 | OK 01 [Tepnonnueckuil 3akoH 1| XapaKkTepru3oBaTh 1. Tect «Meramiuyeckue /

OK 02

T

TabauIa
Meupeneena

XHUMHUYECKUE DJJICMCHTHI B

COOTBETCTBUU C ux
HOJI0KEHUEM B
NIEPUOJIUYECKON  CUCTEME
XUMHNYCCKUX 3JIEMCHTOB

.. Menneneesa

HEMETaJLINYSCKHE CBOMCTBA,
AJIEKTPOOTPUIIATEIBHOCTh U
CPOJCTBO K 3JIEKTPOHY
XAMUYECKHX DJIEMEHTOB B
COOTBETCTBUE c X
AJNIEKTPOHHBIM CTPOCHHEM U
MIOJIOKECHUEM B
NIEPUOINYECKON cucreme
XUMUYECKHX 3yemMeHToB J[.1.
MenneneeBay.

2. IlpakTuueckue 3agaHus Ha
YCTAaHOBJICHUE CBSI3H MEXIY
CTPOEHUEM aToOMOB
XAMUYCCKHX DJIICMCHTOB H
NEePUOIMYECKUM H3MEHEHHEM
CBOICTB XUMHYECCKUX
9JIEMEHTOB W HX COCAUHCHHUH
B COOTBETCTBUH c
nonoxenueM [lepuoguueckon
CHCTEME.

3. ITpaxTHko-
OPUEHTUPOBAHHBIE

TCOPCTUUCCKHUEC 3adaHWA Ha

XapaKTepU3aIUIo
XUMHUYCCKUX 3JICMCHTOB:
«MeTannnyeckue /
HEMETAJUIMYECKUE CBOICTBA,

ANIEKTPOOTPUIATEILHOCTE U
CPOACTBO K  3JIEKTPOHY
XUMHNYCCKUX 3JICMCHTOB B
COOTBETCTBHUE c ux
OJICKTPOHHBIM CTPOCHHEM U
TIOJIOXKECHHEM B

MIEPUOUYECKOMN cucTeme
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THunel OLeHOYHEIX

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHl
XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa
2 Xapakrtepu3zoBath TUNbI [KoHTposibHasE paboTa
Pa3gen 2. XumMunueckue .
xuMHnyeckux peakuuii  [«CTpoeHue BelecTBa U
peakuuu
XHMHYECKHE PeaKIun»
2.1 | OK 01 Tunel xumnueckux |CocTaBiIsITh peakuuu|l. 3amauym Ha COCTaBJICHUE
OK 04 |peakumii COCIMHEHMS, PA3JI0KEHUS, |yPABHEHUN PEAKLIUN:
oOMeHa, 3aMENICHUs, [— COEIMHEHUs], 3aMEIleHHUs,
OKHCJIUTENLHO- pasnoxeHusi, 0OMeHa;
BOCCTAHOBUTEJIbHBIC — OKUCJIUTEIBHO-
peakiu BOCCTAHOBUTEIBHBIX PEAKIINIl
C UCIOJIb30BAaHWEM MeETOJa
3JICKTPOHHOTO OajaHca.
2. 3agayMm Ha pacyeT MaccChl
BelIleCTBa WU 00bEMa
ra3oB o U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
wim  00BéMYy OHHOTO U3
YYaCTBYIOIIMX B  PEAKIUU
BENIECTB; PACUETHI
Macchl (00BEMaA, KOIMYEeCTBa
BEIIECTBA) MPOJYKTOB
peakiuu, ecid OJHO U3
BEILECTB UMEET MIPUMECHU
2.2 DIIEKTPOJIUTHIECKAS CocraBnare  ypaBHeHusi|l. 3amaHus Ha COCTaBJICHUE
JUCCOIMAIMs M MOHHBIN [ XUMUUECKUX pPEaKLMH [MOJIEKYJISIPHBIX M HMOHHBIX
oOMeH HMOHHOTO oOMeHa C|peakuuii ¢ y4yacTUeM KHCIIOT,
y4acTUEM OCHOBaHMI u coJien,
HEOPTraHWYECKHUX BEIIECTB |yCTAHOBJICHHE W3MEHEHUS
KHCIIOTHOCTH CPEIbI
2. Jlabopatopnas  pabota
"Tunsl XUMHUYECKUX peakui”
3 Paznen 3. Crpoenne u |(HUccaenoBarh crpoenue u|KonTposabHas padora

CBOMCTBA
HEOpPraHu4ecKuX
BeIIeCTB

CBOMCTBA
HEOpraHu4ecKuXx
BeIl[eCTB

«CBoiicTBa
HEOPraHu4ecKHuX BellecTB)
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel OLeHOYHEIX
MeponpUusTHIA

3.1

OK 01

IK 1.1
[IK 2.4
IIK 3.1.

Knaccudukanms,
HOMEHKJIaTypa u
CTpOCHHUE
HEOPraHUYECKUX
BEIIIECTB

Knaccudumuposatsb
HEOpPraHUYECKUe
BEIIIECTBA B COOTBETCTBUH
C X CTPOEHUEM

I. Tectr «Homenkmarypa wu
Ha3BaHHE  HEOPraHWYEeCKUX
BEIIECTB  UCXOJs
XUMHYECKOH (HOpMyNBl WK

u3 Hux

COCTaBJIEHUE XUMHUYECKON

bopmybr
Ha3BaHUS

nucxoasa n3

BEIIlECTBA (0]
MEKTyHapOAHOMN WA
TPUBHUATBHON
HOMEHKJIAType».
2. 3amaun

MacCcOBOH

Ha pacucT

monu  (Macchl)
XUMHUYECKOTO DIIEMEHTA
(coenunenusi) B
(cmecn).

3. [lpakTuueckue 3aJaHus MO

MOJIEKYJIe

Kiaccuukanuu,

HOMEHKJIaType U XUMHUYECKUM
dbopMynaM HeopraHMYECKHX
BEILECTB PA3IMYHBIX KIJIACCOB.
4. TlpakTHueckue 3aJaHus Ha
OIlpelieIICHUE XUMHYECKON
AKTUBHOCTH BCIIICCTB B
3aBUCHUMOCTH BUIa
XUMHYECKOH CBSI3M U THUIIA

KPUCTAJUIMYECKON PEIIETKH
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OK 01
OK 02
IK 1.1
I[IK 2.4
[IK 3.1

DOU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBinuBaTh
3aBUCUMOCTh ¢busuko-
XUMHYECKHX CBOICTB
HEOPraHUYECKUX BEIECTB
OT CTPOEHHS aTOMOB U
MOJIEKYJI, a TakXe THuIa
KPUCTaJUIMYECKOU

peLIeTKH

1. Tect «OcobenHocTn

XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHI,
aM(pOTEepHBIX TUIPOKCUIOB U
coJeiiy.

2. 3agaHusg HaA COCTaBJICHHC
ypaBHEHUN XUMHUYECKUX
PEAKLHIA C y4aCTUEM MPOCTHIX
U CJOXXHBIX HEOPTraHUYECKUX
BEIIIECTB. OKCHJOB METAJLIOB,
HEMETaUIOB U  aM(pOTEPHBIX
HEOPraHUYECKUX

OCHOBaHUH "

3JIEMEHTOB;
KHCJIOT,

aM(pOTEepHBIX  THUAPOKCHUIOB,
HEOPTaHUYECKUX coJien,

XapaKTEePU3YIOIINX nux
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THunel OLeHOYHEIX

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHl
CBOICTBa U CrocoObl
MOJTyYEHUSI.
3. [TpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHMs Ha
CBOMCTBA U [IOJIy4YEeHHUE
HEOPraHUYECKUX BEILECTB
3.3 | OKO01 |Unentudukamus Uccnenosath 1. ITpaxTuko-
OK 02 |HeopraHu4YecKux KAUECTBEHHBIE  PEAKLWH|OPUEHTUPOBAHHBIC  3aJaHUs
OK 04 BEIIECTB HEOPraHWYECKUX BEILIECTB (IO COCTABICHUIO XUMHYECKHX
peaxuuii c y4acTUEM
HEOPraHUYECKUX  BEIIECTB,
UCTIOTB3YEMBIX TUTST 170'¢
UACHTU(DUKAITIH.
2.JlaGopaTopHas paborta:
“Unentuduxarnms
HEOPTraHWYECKHUX BEIECTB”
4 Pa3nea 4. Ctpoenue u |HccaenoBats ctpoenue u | Konrpoabnas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHue u cBoiicTBA
OpPraHu4ecKux BellecTB OpPraHn4yecKuX BelecTB»
BelleCTB
4.1 | OKO1 |Knaccudukamms, Knaccudumnuposats 1. 3amanus Ha COCTaBJICHHE
I[IK 1.1 |cTpoeHnue Y |OpraHMYEeCKHE BEIECTBA B|Ha3BaHUMU OpraHNYEeCKHUX
IIK 2.4 |HOMEHKIaTypa COOTBETCTBUU c UX|COCIUHEHHUI MO0 TPUBUAIBLHOU
[IK 3.1 |opraHudeckux BEUIECTB |CTPOCHUEM 1005 MeXTyHapOIHON
CUCTEMATUYECKOU
HOMEHKJIAType.

2. 3agaHusa HA COCTaBJIECHHE

IOJHBIX ¥ COKpAIEHHBIX
CTPYKTYPHBIX bopmyn
OpPraHUYeCcKuX BEIIIECTB

OT/IEJILHBIX KJIACCOB.
3. 3agauun Ha OIpeaeTeHUe

npocTeien (dopmyIbl
OpraHU4YeCcKOu MOJIEKYJIBI,
UCXONl M3  DBJIEMEHTHOTO

coctana (B %)
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THunel OLeHOYHEIX

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MepOonpUATHH
42 | OK 01 CBoiicTBa OpraHMYeCcKHX | Y cTaHABIUBATh 1. 3amaHus Ha COCTaBJICHHE
OK 02 |coenuHeHuii 3aBUCUMOCTD (hU3UKO- | ypaBHEHHIA XUMHUYECKUX
OK 04 XHMHYECKUX CBOMCTB | peaKIuii C y4acTHEM
K 1.1 OpPraHWYECKUX BEIIECTB OT|OPraHUYECKUX BEIECTB Ha
[IK 2.4 CTPOEHHUSI MOJIEKYJI OCHOBaHMM HX COCTaBa U
K 3.1 CTPOEHHUS.
2. 3agaHus Ha COCTaBJICHHE
ypaBHEHUH XUMUYECKUX
peaKUUii, WUIFOCTPUPYIOLIUX
XUMUYECKHE  CBOWCTBA  C
Y4ETOM MEXaHU3MOB
MPOTEKAHUsl JAHHBIX pEaKIUil
51 TEHETUYECKOMN CBA3U
OpraHUYECKUX BEILIECTB
Pa3HBIX KJIACCOB.
3. Pacuernble 3amauum 1O
YPAaBHEHUSIM  peakuud ¢
y4acTHEM OpraHUYECKHUX
BEILECTB.
4. JlabGopatopHas  paboTa
“ITpeBpatieHust
OpraHWYECKUX BEUIECTB MpPHU
HarpeBaHuu"
4.3 [ OK 01 Wnentuduxanms Hccnenosath 1.IIpakTuko-
OK 02 |opraHMyecKuX BEILECTB,|KAaYECTBEHHbIE  PEAKLUH|OPUEHTUPOBAHHbBIE  3aJaHUs
OK04 |ux 3HAYEHUE Y |OpPTraHUYECKHUX M0 COCTABJIECHUIO XMMUYECKUX
[IK 1.1 |npumeHeHHE B OBITOBOM |COCNMHEHHUM  OTICIBHBIX |pEAKITUN c y4acTHEM
I[IK2.4 |u  npou3BOJACTBEHHOM |KJIACCOB OPraHMYeCKHUX BEIIECTB, B T.4.
[IK 3.1 |mesaTenbHOCTH YeIOBEKa UCIIOJIb3yEMBIX JUIS ux
uaeHTuukanuu B OBITY H
MPOMBIIIUIEHHOCTH.
2.JlaGopaTopHas paborta:
“Unentuduxarnms
OPraHUYEeCKHX  COEAUHEHHI
OTJIEJIbHBIX KJIACCOB”
5 Paspea S. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHUE PA3JTHYHBIX
TepMOAUHAMHYECKHE |(PaKTOPOB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NMPOTEeKAHUSA XHMHYECKHX pPeaKkuui
XHMHYECKHX pPeaKkuui
5 | OKO01 CkopocTh  XMMHUYECKHX | XapaKTepu30BaTh [IpakTUKO-OpUEHTHUPOBAHHBIE
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THunel OLeHOYHEIX

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MepOonpUATHH
OK 02 peakuuii. XUMHUYECKOE |BJIUAHUE  KOHIICHTPAIMU|TCOPETUUECKUE 3aJaHusl Ha
I[IK 1.1 |paBHOBecue pearupyomux BEIIECTB M |aHAINU3 (PaKTOPOB, BIUSIOIINX
[IK 2.4 TEMIIEpaTypbl HA CKOPOCTb|Ha  U3MEHEHUE  CKOPOCTHU
I[IK 3.1 XUMUYECKUX PEAKLUN XUMUYECKOU peaKuuu.
Xapakrepus3oBaTh IIpakTUKO-OpUEHTUPOBAHHbIE
BIIMSIHUE U3MEHEHUs |3aJaHusl HAa  [PUMEHEHUE
KOHIIEHTpaluu  BellecTs, |npuHuuna Jle-lllarense ans
peakuuu Cpelbl U |HaXOXJEHUS  HaIpaBJICHUS
TEMIIepaTypbl Ha|CMELIEHUs paBHOBECHS
CMELICHUE XUMHUYECKOI'O|XMMUYECKOM  peakuuu |
paBHOBECHUS aHanu3 (paKToOpoOB, BIUSIOLIUX
Ha CMEILIEHUE XUMHYECKOIO
paBHOBECHS
6 HccnenoBarh HCTHHHBIE
Pa3nea 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepuCTHKAMM
6.1 | OK 01 IlonsTue o pactBopax  |Pasnuuars UCTUHHBIE|]. 3aaun HA NMPUTOTOBIICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
K 1.1 2. [TpakTuko-
[IK 2.4 OPUECHTHUPOBAHHBIE PACUECTHBIC
IIK 3.1 3aJaHUsl ~ HAa  JIUCIIEPCHBIC
CHUCTEMBI, HCIIOJb3YEMBIE B
OBITOBOM u
IIPOM3BOJCTBEHHOM
JESATEIBHOCTH YEJIOBEKA
6.2 | OK 01 HccnenoBanue csoricts|HccnenoBaTth ¢uszuko-|JIaboparopnas pabota
OK 04 |pactBOpOB XUMUYECKHE coiictBa|“IIpuroroBnenue pacTBopoB”
K 1.1 VCTUHHBIX PaCTBOPOB
K 2.4
IIK 3.1
II | IIpogeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHME (COAepPKaHUe IIPUKJIATHOIO MOAYJIA)
7 Paszpnen 7. OuenuBath nocJjieacTBus [3ammra Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U oyayuiei
NPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM npodeccuoHaIbLHOM
e TeIbHOCTH JAesITeJIbHOCTH YeI0BeKa |IesiTeJIbHOCTH)
YeJl10BeKa ¢ MO3UIUH
JKOJIOTHYECKOM
0e3onmacHoOCTH
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THunel OLeHOYHEIX

Ne | OK/IK | Monyas/Pa3znen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHl

OKO0l (Xumus B Opity wu|OnenuBarh mnocieactust|Keiic (¢ yderom Oymymieit
OK 02 |mpou3BOJACTBEHHOMH OBITOBOM u|npodeccuoHaIbHON
OK 04 JIESITEIbHOCTH Y€JIOBEKA |MIPOU3BOJICTBEHHON JIeATEIILHOCTH)
OK 07 JesATETbHOCTH 4esoBeka ¢|Bo3Mo)KHbIE TEMBI KEUCOB:
IIK 1.1. no3unuii  sxojoruueckoi|l. Iloremnmenne kaummara H
HE g‘; 6e30MacHOCTH BBICBOOOK/ICHUE Tra30BBIX
K 3.1.

TUJPaATOB CO JHA OKEaHa.
2. bynyume martepuanbl s

aBua-, MalIHO- u
npuOOPOCTPOCHHUS.
3. HoBele wMatepuansl s
COJTHEYHBIX OaTapeit.
4. JlexkapcTBa Ha OCHOBE

PACTUTCIIBHBIX IPCIIapaToOB

5. KPUTEPUHU OLHEHOK
Vcxons W3 TOCTaBICHHOW LENMM W BO3PACTHBIX BO3MOXKHOCTEH CTYJIEHTOB, HEOOXOIUMO
YUUTHIBATh:
- IPaBWIBHOCTh M OCO3HAHHOCTb M3JI0OKEHUS COIEpPXKaHUs, IOJHOTY pPACKPBITUS TMOHSATHUH,
TOYHOCTb YHOTPEOJIEHUS HAYYHBIX TEPMHUHOB;
- cTeneHb CPOPMUPOBAHHOCTU MHTEIIEKTYyaJIbHBIX U 00111ey4e0OHbIX YMEHUI:
- CaMOCTOATEJIBHOCTb OTBETA;
- peueByI0 IPaMOTHOCTb U JIOTHUYECKYIO M1OCIE10BaTEIbHOCTh OTBETA.
Onenka «5»:
- IIOJTHO PACKPBITO COJIEpKAHUE MaTepHraja B 00beMe PorpaMMbl U yUeOHHUKA;
- YETKO U IIPaBWJIBHO J1aHbl OIIPEJIETICHHS U PACKPBITO COJIEPKaHNE TIOHATUI;
- BEpHO, UCII0JIb30BaHbl HAy4YHbIE TEPMUHBIL;
- JUIsl 10OKa3aTenbCTBa UCII0JIb30BAHBI PAa3JIMYHbIE YMEHUS, Bbl BOJbI U3 HAOJIIOIEHUI U OIBITOB;
- OTBET CAMOCTOSTEIbHBIN, UCIOJIb30BaHbl PaHEE IPUOOPETEHHBIE 3HAHUS.
Ouenka «4»:
- PacKpBITO OCHOBHOE COJIEpKAHNUE MaTepHaa;
- B OCHOBHOM IPaBWJIbHO JaHbI ONPE/IeNICHHsI TOHATUH U UCII0Ib30BAHbl HAYYHbIE TEPMUHBI,
- OTBET CAMOCTOATEIIbHBIN;
- ONOpeaeclieHUusT  TOHSTUH

HCIIOJIHEIC, AOIMYUICHBI

IOCICA0OBATCIIBHOCTH H3JIOXKCHUA, HEOOJIBIIINE HETOYHOCTHU Ipru HUCIHOJB30BAHUHU HAYYHBIX

HE3HAUUTENbHbIE  HapyLICHUs
TCpMI/IHOB HWJIX B BBIBOJAaX U O606H.[CHI/ISIX n3 HB,6JHOI[CHPII>1 U OIIBITOB.

Ounenka «3»:

- YCBOGHO OCHOBHOE COJIepKaHuE yueOHOTO MaTepHaia, HO M3JI0KEeHO (parMeHTapHO, HE BCET/Ia
MOCJIEAOBATENLHO;

- OTIpeCIICHUS IOHATHIA HEIOCTATOYHO YETKHE;

- HE HCHOJIL30BaHbI B KAYECTBE J0KA3aTEIbLCTBA BBHIBOABI M 0000IIEHH U3 HAOIIOAEHUI U OIIBITOB
WM TOTTYIICHBI OUTUOKH MPHU MX U3TI0KEHUU:
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- JIOTMYIICHBI OIMMMOKKA ¥ HETOYHOCTH B HMCIOJIH30BAHUM HAYYHONH TEPMUHOJIOTHH, OMPEACICHUN
MOHSTHH.

Onenka «2»:

- OCHOBHOE COJIepKaHue yu4eOHOro MaTepuasia He PaCKPHITO:

- HE JIaHBI OTBETHI HA BCIIOMOTATEIIbHBIE BOTIPOCHI YUUTEIS;

- IONYIIIEHBI TPyObIe OMMOKH B ONPEICICHUH TIOHIATHM, PH UCIIOJIb30BAHUN TEPMHUHOJIOTHH.
Omnenka «1»:

- OTBET Ha BOIPOC HE JIaH.

KPUTEPUM OLUEHKHU ITMCBMEHHBIX PABOT
OTMeTKa «5»:
- OTBET MOJHBINA 1 TPaBUJIBHBIN, BO3MOKHA HECYIIIECTBEHHASI OIITHOKA
OtMeTKa «4»:
- OTBET HETIOJHBINA WJIU JOIYIICHO He 0oJiee 2-X HECYIIECTBEHHBIX OIUOOK.
OtMmeTKa «3»:
- paboTa BBIMOJIHEHA HE MEHEEe YeM Ha MOJIOBHHY, JOMYIIeHa OJ{HA CyIIeCTBEHHAs OIHOKa U Mpu
3TOM JIBE-TPU HECYIIECTBEHHBIE
OTMeTKa «2»:
- paboTa BBINIOJHEHAa MEHBIIIE, Y€M Ha TOJIOBUHY HWJIU COAEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIITHOOK

KPUTEPUUM OLEHKU BBITTIOJIHEHU A [TIPAKTUYECKUX PABOT
Ouenka "5" craBUTCS, €CIIM CTYACHT:
1. mpaBUIILHO OTPEIEHI IENb OTbITA;
2. BBHIMOJIHWI pa0OTy B MOJHOM 00beMe C COONI0JeHHEM HEOOXOIMMOU MOCIeI0BaTeIbHOCTH
MIPOBEACHUS OMBITOB U U3MEPEHUI;
3. CcaMOCTOSTENPHO M palMOHANBHO BBIOpPAT M TOATOTOBMJI JJISL OIBITa HEOOXOJMMOE
00OpyIOBaHUE, BCE OIBITHI MPOBEN B YCIOBUSAX W PEKHMAax, OOECHEUMBAIONIMX IOJydYeHHE
PE3yJIbTaTOB U BHIBOJIOB C HAHOOJIbIIIEH TOYHOCTHIO;
4. Hay4HO I'pPaMOTHO, JIOTMYHO OMHcaj HaOMoJeHus U cHopMyiaHpoBal BBIBOABI U3 OMbITa. B
MPE/ICTaBJICHHOM OTYeTe MPaBWJIBHO W aKKypaTHO BBIMOJHUJ BCE 3alMCH, TAOJULIbI, PUCYHKH,
4epTexH, rpadUKu, BHIYUCICHUS U CIIENIall BBIBOIBL;
5. IPaBUIJILHO BBIMIOJIHUJ aHAJU3 OTPEITHOCTEH.
6. TPOSIBIISIET OPTaHU3AMOHHO-TPYAOBBIE yMEHHs (MOIAEPKUBACT YHUCTOTY pabodyero mecra u
MOPSAJIOK Ha CTOJIE, 3KOHOMHO HCII0JIb3YET PacX0HbIE MAaTEPUAJIbI).
7. SKCHEPUMEHT OCYIIECTBIISET MO IJIaHy C YYETOM TEXHHKH O€30IMacHOCTH W MpPaBWII paboTHI C
MarepuaiamMu U 000pyJ0BaHUEM.
Orenka "4" ctaBUTCS, €CJIM CTYACHT BBITIOJIHIII TPEOOBaHUS K orieHKe "5" HO:
1. oTBIT MPOBOJIMI B YCIIOBHUAX, HE 00€CTIEUUBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHHI;
2. uiau OBLIO TOMYIICHO JABa-TPH HEJ0UYETa;
3. unu He 6osee oJHON HEerpy0Ooil OMMOKU U OJTHOTO HEel0ueTa.
4. UK HKCTIEPUMEHT MPOBEJEH HE MOJHOCTHIO;
5. WM B OMIMCAaHUM HAOIIOIEHUH U3 OIBITA JOIMYCTHII HETOYHOCTH, BBIBOJIBI CEIIAT HETIOJIHEIE.
Orenka "3" cTaBUTCS, €CIIU CTY/ICHT:
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1. mpaBWIIBHO OMPEAETUI e OIBITa: pa0OTy BBHIMONHSIET MPABUIHLHO HE MEHEE YeM HATIOJIOBUHY,
OJTHAKO 00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO TO3BOJISET MOIYUYUTH NMPABUIBHBIC PE3YIbTAThl U
BBIBOJIBI 110 OCHOBHBIM, TTPHHIIHITAATHFHO BKHBIM 33J1a4aM PaOOThI:

2. unu nondop o0opyAOBaHUs, 00BEKTOB, MATEPUAJIOB, a TAK)Ke pabOTHI 110 HAYajy OMNbITA POBEI
C MOMOIIBIO YUUTENs; UM B XOJI€ IPOBEJCHHS ONBbITa U U3MEPEHUN ObUIM JOMYIIEHbI OIMIMOKH B
OMHCaHUU HAOIIOAeHHH, (HOPMYITHUPOBAHUH BHIBOJOB:

3. ONBIT MPOBOJAUJICS B HEPALMOHAIBHBIX YCJIOBUAX, YTO MPUBEIO K MOJYYCHHUIO PE3yJIbTaTOB C
OoJbIlel MOTPENIHOCTHIO: MM B OTUETE OBLIM JOMYIICHBI B OOIICH CIIOXKHOCTH HEe Ooliee MBYX
omuOOK (B 3amUCSAX CIWHUIl, U3MEPCHHSIX, B BBIYHCICHUSX, rpadukax, TaOnuiax, cxemax,
aHaAJIM3€ TOTPEITHOCTEH W T.I.) HE NPUHIUNHUAIBHOTO I JaHHOW paboThl XxapakTepa, HO
MOBJIMSBIIIMNX HA PE3YJIbTAT BBIMOJHCHUS, WIM HE BBITIOJHEH COBCEM HIIM BBITIOJHEH HEBEPHO
aHaJiu3 NOTPEIIHOCTEN;

4. nomyckaer rpyOyro ommOKy B XOJ€ IKCIIepUMEHTa (B 00bsICHEHUH, B 0OPMIICHUH pabOTHI, B
COOJTIIOJICHUH TIPAaBWJI TEXHUKH OE30IaCHOCTH IpH paboTe ¢ MarepuagaMd U O0OpYAOBAHHEM),
KOTOpasi UCIIPABIISETCS MO TPeOOBAHHIO MPEIo1aBaTess.

Ouenka "2" ctaBUTCS, €CIIU CTY/ICHT:

1. He ompeeNui CaMOCTOSITENILHO IIEJIb OMBITA; BHIIOIHUI pa0OTy HE OTHOCTHIO, HE TIOATOTOBUI
HY’KHOE 000py/I0BaHHE U 00bEM BBHITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET ClIENATh MPaBUIIBHBIX
BEIBOJIOB;

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

3. wim B X0J1e pabOTHI U B OTYETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHBIC B
TpeOOBaHUIX K OLIEHKE «3»;

4. nomyckaer nBe (u Ooisiee) TpyOble OHIMOKM B XOJE OJKCIIEPUMEHTa, B OOBSICHEHUHU, B
odopmiieHnn paboThl, B COONIOICHNN MPABUJI TEXHUKU 0€30MacHOCTHU MPHU padboTe ¢ BEIIeCTBAMHU
1 000pyI0BaHUEM, KOTOPHIE HE MOXKET 5. UCIIPABUTH JIaXKe 10 TPEOOBAHUIO MPETOIABATENS.
Omuenka "1" craBUTCS, €CIIU CTY/ICHT:

1. MONMHOCTRIO HE CyMen HadaTh U OQGOPMHUTH ONBIT; HE BBIMONHIET Pa0dOTy; IMOKa3bIBAET
OTCYTCTBHE ODKCIICPHUMCHTAJIBHBIX YMEHHH;, HE coOmonan wim Tpydbo Hapymail TpeOOBaHHS
0€30macHOCTH TPy/a.

KPUTEPWUU OLIEHKU TECTUPOBAHUA
Tect oneHuBaeTcs cieayomuM o0pa3om

Onenka «5» — 85-100% npaBUIIBHBIX OTBETOB Ha BOIIPOCHI;
Onenka «4» — 70-84% npaBuUIbHBIX OTBETOB HA BOIIPOCHI;
Onenka «3» — 50-69% npaBuUIbHBIX OTBETOB Ha BOIIPOCHI;
Onenka «2» — 0-49% npaBuIbHBIX OTBETOB Ha BOIPOCHI.

Kpurepun ouneHuBaHHMsSI MCCJIEI0BATENbCKON pPadoThl Ha 3amuTe (KamAbld MYHKT
OLIEHUBAETCS MO0 5-TH 0a/IbHOI cucTeMe):

- YeTKOCTh IOCTAHOBKHU MIPOOJIEMBI, 11eIH pabOThI U 33724

- 'myOuHa aHanmm3a nMUTEpPaTYpPHBIX JAHHBIX, CCHUIKH HA JIMTEPATYPHBIE MCTOYHUKH, 00BEM
HCIOJIb30BaHHOM JTUTEPATyPHI

- UeTKOCTh U3JI0KEHUS MaTepualia, IOJTHOTA UCCIICIOBAHHSI TPOOIEMBI

- OpUTrHHAJIBHOCTH K MOAX0JIaM peuIeHHs MPoOIeMbl
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- AKTyaJIbHOCTb UCCIIEAYEMON TEMbI

- [IpakTrdeckas 3HAYUUMOCTh PaOOTHI

- JlJorn4HOCTH ¥ 000CHOBAHHOCTH BEIBOJOB, M COOTBETCTBHE MX IIOCTABIEHHBIM IE€TISIM
- CoOmroieHre HOPMOKOHTPOJISI M TPEOOBAHUHM, TIPEIBSABIIIEMBIX K TPOCKTaM

- Hannuue m kauecTBO NPEACTABICHHON NPE3CHTAUU

- Hanuume, akTyanbHOCTh IPOJIYKTa MIPOEKTA

- Y4eT OLICHKH pYKOBOJMUTEINS IIPOEKTA

ITepeBoa 0a/110BOI cCTEMBI B TPAAULIHOHHYIO:

50-55 6annoB — omeHka «5» (OTJIHYHO);

40-49 6annoB — oreHKa «4» (XOpoIIo);

25-39 GamioB — oleHka «3» (yJIOBJIETBOPUTEIHHO);
Mempbiie 25 6aJioB — OLIEHKA «2» (HEYAOBIETBOPUTEIILHO).
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