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Padouast nporpamMmma y4ye0HO# JMCIMIIMHBI pa3padoTaHa Ha OCHOBeE:

®enepanbubiii 3ak0H oT 29 gexabps 2012 1. Ne273-®3 «O06 obpazoBanuu B Poccuiickoi
Denepauuny;

[Tpuka3 Munmnpocemienus Poccun ot 15 Hos6pst 2023 1. Ne 862 «O06 yTBepxkaeHnu eneparbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPEAHEro mnpodecCHoHAIBHOTr0 00pa30BaHUs IO
npodeccuu 15.01.38 Oneparop — HATATUUK METAIII0O00PA0ATHIBAIOIINX CTAHKOB;

[Tpuxa3z MunucrepcTtBa npocsemienus: Poccuiickoit denepanuu ot 24 asrycta 2022 roga N 762 (c
n3MeHeHnssMu Ha 20 nexadps 2022 rona) O0 yrBepxaenun [lopsiaka opraHu3aiy 1 OCyIECTBICHHS
00pa30BaTeNbHOI 1eATeIbHOCTH IO 00pa30BaTEIbHBIM IPOrpaMMaM CpeIHEro mpoheccuoHaIbHOTo
obpazoBanus";

[Ipukaza MwunoOpHayku Poccum ot 17.05.2012 Ne413 "OO6 yrBepxkacHUH (eaepaaTbHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapPTa CPEHEro o01Iero oopa3oBaHus";

ITpuxa3za MunuctepctBa nmpocsenieHus Poccuniickoit @enepanun ot 12 aBrycra 2022 r Ne 732 "O
BHECEHUHU W3MEHEHUH B (elepalibHbIil rocylapCTBEHHBIH 00pa30BaTeIbHBIM CTaHIAPT CPEIHETO
o0riero oOpa3oBaHusi, yTBEPKACHHBIA IMpHukazoM MuHHcTepcTBa 00pa3oBaHus Hayku Poccuiickoit
Oenepamnn ot 17 masg 2012 © Ne413";

[Tpuxaza MunucrepcrBa npocseuieHust Poccuiickoit @enepanuu ot 18 mas 2023 r Ne371 "O6
yTBEpKACHUH (heepanbHOi 00pa30BaTEIbHON MPOrpaMMBbl CpeIHEro o0Iero oopasoBanus';

[Tpuka3a MunucrepctBa npocsemmenust Poccuiickoir @enepanun ot 22 mapra 2021 ¢ Ne 115 "O6
yrBepkaeHuH Ilopsiaka opraHm3anuu W OCYLIECTBICHHA OOpPa30BaTENbHON JEATENBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNbHBIM MPOrpaMMaM - 00pa3oBaTeIbHBIM MPOTrpaMMaM HaydyalbHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHETO O0IeTo 00pa30BaHMS;

[Tpuka3z Munucrepctsa npocseteHus PO ot 26.06. 2025 r.Ne 495 «O6 ytBepxaeHue GeaepaibHOro
nepeyHsl y4eOHUKOB, JOMYIICHHbBIX K UCIIOJIb30BAHUIO MTPH PEeaTU3aluU UMEIOLIUX TOCYIapCTBEHHYIO
AKKPEIUTAIMIO 00pa30BaTEeIbHBIX MPOrpaMM HAYadbHOTO OOINEro, OCHOBHOTO OOIIET0, CPEIHEro
o0uiero oOpa3oBaHUsl OPraHU3ALMSIMH, OCYIIECTBISIOIIMMHU O0pa30BaTEIbHYIO IESATENbHOCTh U
YCTaHOBJICHHUSI MPEACITHLHOTO CPOKA MCTIOIH30BAHUS UCKITIOUEHHBIX YUCOHHKOBY

[Tucemo MunucrepctBo npocsenienus: Poccuiickoit ¢penepaunu ot 14 utons 2024 r. Ne05 — 1971

« O HampaBJeHUH peKoMeHAalui» (BMecTe ¢ « PexoMeHnanusmMu no peaiusaliy CpeJHero o0mero
o0pa3oBaHUs B IpeJesiax OCBOCHUsI 00pa30BaTeIbHOM MPOrpaMMBbl CPeIHEro MpoecCUOHATBLHOTO
o0pazoBaHHs )

YcraBa TAIIOY CO «Ilomunpodumibabiii TexaukyM uMm. O.B.Tep&mkuna» Ne 788-T1IT 09.11.2016r;
[Tonoxenus 06 ounom otaenernu ['AIIOY CO «IIT um. O.B.Tepéuikunay;

[Tonoxxenus o camoctosTenbHol padore TATIOY CO «IIT um. O.B.Tepémkunay;

[TonoxkeHus TO MIAHUPOBAHUIO, OPTAHU3AIMH U TTPOBECHUIO JTA0OPATOPHBIX, MPAKTUYECKUX PabOT
'ATIOY CO {IT um. O.B.Tepémxkunay;

[TonoxxeHus o TeKylIeM KOHTpOJIe U poMexyTouHol arrectanuu cryaeHToB ['AIIOY CO «IT um.
O.B.Tepéukunay;

Pazpabotunk:
TI'ATIOY CO «Ilonunpoduneueiii TexuukyMm uM. O.B. Tepémkuna»
IIpenonasarens Beiciier kareropuu Tokanosa H.B.
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1. O0mas xapakTepucTHKa padoueii nporpaMMbl 0011e00pa30BaTEIbHON JUCIHIIIMHBI
«XUMHD)

1.1. OO0aacTb npuMeHeHUs1 padoyeil MPOrpaMmMbl

Pabouast mporpamma y4eOHOW AMCHIUTLIMHBI « XUMUS» SBISCTCS 0053aTEIbHON YaCTHIO
00111e00pa30BaTEIBPHOO IIUKJIA 00pa3oBaTeIbHOM MporpaMmbl B cootBeTcTBUU ¢ PI'OC 5 CITO
no ykpynHeHHoil rpynme 15.00.00 Mammunoctpoenne no OIIOII CITIO IIIKPC mo
crenuanbHocTd  15.01.38 Omeparop — HajmaguuKk METALI000padaTHIBAOIIMX CTaHKOB,
YTBEPKACHHOrO npukazoM MunmnpocsenieHust Poccun ot 15.11.2023 Ne 862 «O06 yTBepxkaeHun
(dhenepanbHOrO TOCyAapCcTBEHHOr0 oOpa3oBarenbHoro crangapra CITO mo mpodeccun 15.01.38
Omneparop — HaIaTYUK METAILI0O00pa0aTHIBAIOIINX CTAHKOB.

1.2. MecTO TUCUMIVIMHBI B CTPYKTYPe OCHOBHOM NMpodecCHOHAIBHOI 00pa30oBaTe/IbHOM
NPOrpaMMbl: JTUCIUIUIMHA BXOIUT B 0011€00pa30BaTEeIbHBIN IHUKIL.

[Iporpamma peanuzyercs Bo 1 cemectpe 1 kypca.

1.3. Heau 1 njianHupyemMblie pe3yabTAThl OCBOCHUS THCIATIINHbBI
1.3.1. Heau u 3agaun AUCHUILIHHBI
Hemn :popmupoBaHMe CHUCTEMBI XHUMHUYECKHX 3HAHHM KaK Ba)KHEUIEH COCTaBISIONIEH

eCTeCTBCHHO-HaquOﬁ KapTuHBl MHpA, B OCHOBC KOTOpOfI JICKAT KIIIOYCBBIC IIOHATHA,
(i)yHI[aMeHTaHBHBIe 3aKOHbI U TCOPHU XUMHH, OCBOCHHUC A3bIKa HAYKH, YCBOCHHUC W ITOHUMAHHEC
CYIIHOCTU JOCTYMHBIX 000OIIEHUIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HaKOMJICHHE ¢ UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHHUS,

— (dbopMupoBaHHEe U pPa3BUTHE MPEJICTABICHUA O HAYYHBIX METOJaX MO3HAHUA
BEIIECTB U XUMHUECKUX PEAKLUil, HEOOXOIUMBIX JJISi IPHOOPETEHUSI YMEHUN OPUEHTHPOBATHCS
B MUPC BCHICCTB U XHUMHUYCCKHUX SIBJ'ICHI/If/'I, HMCIOIIUX MCCTO B IIPUPOJEC, B HpaKTI/ILI€CKOI\/JI u
ITOBCEAHEBHOM KH3HU,

- PasBUTHUC YMGHI/Iﬁ A CII0OCO0OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[€HI/IeM u
OOBSICHEHHEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIFOICHUEM TpaBUil 0€30MacHOr0 OOpalieHus ¢

BCIICCTBaAMU.

3agaum IMCUMILTHHBI:
1) chopmMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEHW MPOTEKAHUS XMMHYECKUX IMPOIECCOB U
SIBJICHUM B OKPYXaIOIIEH cpele, a TakKe UX CBA3b C IEJOCTHOM HAYyYHOW KapTHHOM

MHUpa U ApyruMu €CTCCTBCHHBIMU HAYKAMMU,



2) pa3BUTb YMEHHUS COCTaBJIATH (DOPMYJIBI HEOPraHWYECKMX M OPraHUYECKHUX BEILECTB,
YPaBHEHHS XHUMHUYECKMX pEaKUHi, OOBACHATP HMX CMBICI, HHTEPIPETUPOBATH
pe3yabpTaThl XUMHYECKUX IKCIIEPUMEHTOB,

3) chopMHpOBaThH HaBbIKU IIPOBEJCHUS IIPOCTEHIINX XUMHYECKHUX
9KCHEPUMEHTAJIbHBIX HCCIEIOBAaHUNA C COOJIOZACHHWEM TMpaBMil 0€30IacHOro oOpalleHus ¢
BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HaXOAWTh, AHAJIU3UPOBATH M HCIOJB30BaTh HHPOPMAIIIO
XMMHUYECKOTO XapakTepa U3 Pa3IUYHbIX MH(OPMAIMOHHBIX HMCTOYHHMKOB, BKIIOUYas y4eOHYIO
JUTEpATypy, Hay4UHbIe MyOIMKAIlUKA U UHTEPHET-PECYPCHI;

5) chopMHpOBAaTh YMEHHUS NPOTHO3MPOBATH IMOCIEICTBUS CBOCH JAEATEIBHOCTH M
XUMHYECKUX HPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAsI BO3MOYKHBIE
JKOJIOTMYECKHE U COLMAIbHBIE BO3ACHCTBYS,

6) chopMHpOBATh MOHMMAaHUE 3HAYMMOCTU JIOCTM)KEHUH XMMHUYECKOH HayKu |
TEXHOJIOTUH IS Pa3BUTHA COLMAIBHOM M TPOHM3BOJICTBEHHOH cep ¢ yMEHHEM INPHBOIHUTH

IPUMEPHI UX IPUMEHEHMSI B PA3IMYHbIX cepax KU3HU.

3HaTh:

31 copMupOBaHHOCTH MPEJICTABICHUI O MECTE XHMHH B COBPEMEHHOW HAYYHOU KapTHHE
MUpa, TOHUMaHUE POJIM XUMHUU B (POPMUPOBAHUU KPYro3opa v (PyHKIMOHAIBHON IPaMOTHOCTH
YeNoBeKa /Ui PeIeHNs TPaKTUYECKUX 3a/1a4.

32 chopmupoBaHHOM COOCTBEHHOM TO3UIINH 10 OTHOIICHHUIO K XUMUYECKOM HH(pOpMaIIHH,
II0JIy4a€MOU U3 Pa3HBIX NCTOYHHUKOB.

Ymern:

V1 BrnageHne OCHOBOIOJIATAIOIIMMH XUMUYECKUMH TOHSATUSAMU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU, MOJIb30BAaHHE XUMUYECKONH TEPMUHOJIOTHEN U CUMBOJIUKOM.

VY2 BrnageHue OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHMS, WUCIOJIb3YEMbIMH B XHMHU:
HaOIO/IeHNe, OMUCAaHKUe, YKCIIEPUMEHT, YMEeHHE 00pabaThiBaTh, OOBSACHATH pe3yibTar, AeNaTh
BBIBO/JIbI, TPUMEHSITh METO/IbI IO3HAHUS TIPH PEIICHUH 3a]ad.

VY 3 chopMupoBaHHOCTH YMEHHS JaBaTh KOJMYECTBEHHBIC OIICHKH U MTPOBOIUTH PACUETHI
110 XUMUYECKUM (OpMyJIaM U pacuéram.

VY4 BnaneHune npaBuiIaMy 0€30MaCHOCTH NPU MCTIOJIb30BAHIH XHMUYECKHIX BEIIIECTB.

1.3.2. Ilnanmpyemblie pe3yJbTaTbl OCBOEHHUSI 001Ie00PA30BATEJbHOM IMCHUIUIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO
JIMYHOCTHBIE Pe3yJIbTAThI:



Koa n
HauMeHOBaHHe
(popmupyembIX
KOMIIeTeHII il

IInanupyemMble pe3yJbTaThbl 0CBOCHHS JMCHUIIUHBI

Oo0mmue

JAucuuninHapHbie

OK 01. BeiOupats
CIOCOOBI peLICHUS
3amad
npodeCCuOHAIBHON
NS TEIIEHOCTH
NPUMEHUTEIBHO K
pas3InYHbIM
KOHTEKCTaM

JInuHOCTHBIE Pe3yJbTAThI I0/LKHBI 0TPAKATH B YACTH:
TPYAOBOT0 BOCTIMTAHUSA:
— TOTOBHOCTh K TPYyHdy, OCO3HaHHE LIEHHOCTH MAacCTEepCTBa,

TpyZHoJooue;

— TOTOBHOCTh K aKTHBHOH JESATCIBHOCTH TEXHOJIOTHYECKON
u coLMaIbHOU HaANPaBIEHHOCTH, CIOCOOHOCTh
WHUIIMUPOBATh,  IUIAHUPOBATH M CAMOCTOSTEIHHO

BBINOJIHATH TAKyIO 1€ATEIIbHOCTB;
— HHTepeC K pa3auuHeM cdepaM npodeccroHaTbHON

JeSITEIbHOCTH.
MeranpeamMeTHble  pe3yJabTAaThl  JOJUKHBI  OTPaMKaThb:
OBaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

MO3HABATEJIbHBIMH JIelCTBHSIMH:

a) 0a3oBbIe JOrnYecKue JeiCTBHS:

— CaMOCTOSITEIbBHO (OPMYJIHpPOBAaTh M aKTyaJIU3UpPOBATH
npo0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CYH_IGCTBGHHBII;'I HpI/IBHaK UJIN OCHOBAHUA
JUTSL CpaBHEHUS, KilacCu(UKAIU U 0000IICHHMS;

— ONpenensaTh LETu ACATEIBHOCTH, 3a/JaBaTh MapameTpbl U
KPUTEpUU UX JOCTHKECHUS,

—  BBIABJIIATDH 3aKOHOM€pHOCTI/I 158 HpOTI/IBOpe‘-II/IH B
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCHUTHh KOPPEKTHUBBI B JI€ATENbHOCTh, OIEHUBATh
COOTBECTCTBUC pe3y.]'II)TaTOB neiaiaM, OICHHUBATh pI/ICKI/I
MOCJIECTBUI AeITEILHOCTH.

0) 0a30BbIe HcCIeA0BaTENIbCKUE e CTBHS:

— BIAJCTh HABBIKAMH  y4eOHO-MCCIIEOBATEIbCKOH U
MPOCKTHOW  JCATCIBHOCTH, HaBBIKAMH  pa3pelicHus

JMCcHUIINHAPHBIE Pe3yJbTAThI T0JKHBI 0TPAKATD:

IP6 01. chopMHUPOBAHHOCTH MPEJACTABICHUN: O XUMHYECKOU
COCTABIIAIONIEH €CTeCTBEHHOHAYYHOH KapTUHBI MHpPA, POIH
XUMHH B TIO3HAHWUU SBJICHUA MPHUPOABI, B (POPMUPOBAHUU
MBIIIJICHUSI W KYJbTypbl JUYHOCTH, €€ (YHKIIHOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM ISl pellieHus] MPaKTUYECKUX 3a/1a4
1 9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM cpenie;

IIP6 02. BrageHue cuCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOMOJATAIONINE MOHITHUS (XUMHUUECKHI 3JIeMEHT,
aToOM, DJIGKTPOHHAsE 000JOYka aTroma, S-, p-, d-2JIIEKTPOHHBIE
opburtamu aTOMOB, WOH, MoJIeKyJIa, BaJICHTHOCT,
ANIEKTPOOTPHUIATENBHOCTh, CTEMEHb OKHUCICHUS, XHUMHYEeCKas
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEM, YTIEPOAHBIN
CKeJeT, (QyHKIMOHAIbHAs IPYIINa, pagnuKail, H30MEpHs, H30MEpHI,
TOMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U
a30Tco/epKalllie  COCAMHEHUs, OHOJOTMYECKH  aKTHBHBIC
BemecTBa (YriaeBOAbI, JKUPBI, OCIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJICKYJISIDHBIE  COEAMHEHUS,
KpUCTAJZIMYECKasi ~ pelieTka, THUMIbl XUMHUYECKUX peakuui
(OKHCITUTENBHO-BOCCTAHOBHUTEIBHBIC, 9K30-U IHIAOTEPMHUECKUE,
peakuMu  MOHHOTO  OOMeHa),  pacTBOpP,  AJIEKTPOJIUTHL,
HEAJICKTPOJIUTHI, JIEKTPOIUTUIECKAS TUCCOLUAIINS, OKHCIUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON pPEaKIMH, XMMHUECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUSI XUMHUECKOTO CTPOCHUS
OpraHUYEeCKHUX BEIIIECTB AM. bytneposa, Teopust
JJIEKTPOJIMTUYECKON THUCCOLMAlUH, Iepuoandeckuil 3akon J1.1.
MenzeneeBa, 3aKOH COXpaHEHHS MAacchl), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHHU, (HAKTOJIOTHMUYECKUE CBEACHHS O
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mpo0Jem;

—  BBISBJIATH NPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3MpOBaTh 3aJady, BBIIBUTATh THIIOTE3y €€
pelieHus, HaXOAWTh apryMEHTBHI JUIS JIOKA3aTelbCTBA
CBOMX YTBEPXKICHHIA, 33a/laBaTh MapaMeTpbl U KPUTEPUU
pelIeHHS;

— aHAJIM3HMPOBATH IMOJyUYCHHBIC B XOJIC PCIICHHS 3a7adu
pe3yNbTaThl, KPUTHUECKHA OIECHUBATH MX JOCTOBEPHOCTH,
POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U

MMPAaKTUYCCKYIO obnactu KHN3HCACATCIIBHOCTH.

CBOWCTBaX, COCTaBe, MOJIYYCHUU U OE30MaCHOM HCIIOJIb30BaHUH
BOXHEUIINX HEOPTraHUYECKHX M OPraHMYECKHX BEIIECTB B OBITY
Y TIPAKTUYECKOM JeSITeTbHOCTH YEIIOBEKa,

IIP6 03. chopMupOBaHHOCTH YMEHHUH BBISBIATH XapaKTEPHbIC
NPHU3HAKH W B3aWMOCBSI3b HM3YYCHHBIX TOHSATHH, NPUMEHSTH
COOTBETCTBYIOIIME MOHATHUS NP ONMCAHUU CTPOCHUS U CBOMCTB
HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB M MX MPEBPAIICHUN;
BBISIBIISITH  B3aMMOCBSI3b XUMHUYECKHX 3HAHWA C TMOHATHIMH U
MPECTABICHUSMH JIPYTHX €CTECTBEHHOHAYYHBIX TPEJMETOB;
mP6 04. chopmMupoBaHHOCTE  YMEHUH  HUCHOJIB30BATh
HAaMCHOBAHHMS XWMHUYECKUX COCAMHEHUH MEXIYHApOIHOTO
COI3a TEOPETUYECKOM M INPUKIAJHON XMMHUH U TPUBHAJIbHBIC
Ha3BaHUS BKHEHININX BEUIeCTB (ITWIICH, alleTHIICH, TJIHIEPHH,
¢denon, dopmanpaeru, YKCycHash KHCIOTA, TIIMIWH, yTrapHBIH
ra3, YIJIEKUCIBIA Tra3, aMMHaK, raiieHass W3BeCTh, HeTalleHas
U3BECTh, THTbEBAs COJA U JPYTUX), COCTABIATH (POPMYIIBI
HEOPTaHWYECKUX W  OPraHWYEeCKHX BEUIECTB, YpaBHEHUS
XMUMHUYECKHX pEaKUui, OOBACHATh WX CMBICH; MOITBEPKIATH
XapaKTepHBIC XUMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMH M 3aIHCSIMU YPaBHEHHI
XUMHYECKUX PEAKIIU;

IIP6 05. chopMUPOBAHHOCTHP YMEHUH  yCTaHABIUBATh
MPUHAIICKHOCTh U3yUYEHHBIX HEOPTaHUYECKUX W OPTaHUYECKHUX
BEIIECTB K ONPEACNCHHBIM KjaccaM M TpyIIaM COEIUHEHUH,
XapaKTepU30BaTh UX COCTAB M BaKHEHIIINE CBOMCTBA; ONPEACIIATh
BUJIbI  XUMHYECKHX  CBsi3e  (KOBaJeHTHas,  WOHHAafi,
MeTaJuTM4YecKast, BOJOPOIHAs), THITBI KPHCTATMUYECKUX PEIIETOK
BEIIECTB; KJIacCU(UIIMPOBATh XUMUYECKUE PEAKLINY;

I1P6 07. chopMUpOBaHHOCTH YMEHHI MPOBOAUTH PACUETHI 11O

XUMHUYECKUM (popMysaM U ypaBHEHUSIM XUMHUYECKUX PEaKIUl ¢
MCIOJIb30BaHNEM (DU3UYECKUX BEIMYHH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MACChl, 00beMa
(HOpMasnbHbIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA;




HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHWA JJIA IIPUHATUS
pCH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsAX, CBA3AHHBIX C
BCIICCTBAMU U UX NPUMCHCHUCM.

OK 02. Ucnonws3oBathb
COBPEMECHHEIC
CpeJICTBa TIOHCKA,
aHaIIn3a u
UHTEPIPETANN
uHpopmanuu u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITOJIHCHUS 32144
npodecCHOHATLHOM
JIESITSIIBHOCTH

JINYHOCTHBIE Pe3yJbTATHI I0/LKHBI OTPAKATH B YACTH:

LIEHHOCTH HAYYHOI'0 MO3HAHMS:

— cpOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAyKU U OOIIECTBEHHON
MPaKkTUKH, OCHOBAaHHOTO  HAa  AMAJIOre  KYJbTYD,
CHOCOOCTBYIOLIETO ~ OCO3HAHMIO  CBOET0  MecTa B
MOJIUKYJIBTYPHOM MUPE;

— COBEpILECHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOU KYJIbTYpPbI
KaK CpeJICTBA B3AaUMOACHCTBHS MEXKTY JIFOAbMU U TO3HAHUS

MUpa.
MeTtanpeamMeTHbie  pe3yJbTaThl  JOJKHBI  OTPAKATH:
OBJiageHue YHUBEPCAJIbHBIMHU Y4eOHBbIMHU

NMO3HABATEJIbLHBIMU el CTBUSIMM:

B) pabota ¢ ungopmanmeii:

— BIAJeTh HaBbIKAMHU  TMOJy4YeHHS HHPOpMAIUH U3
HUCTOYHUKOB pa3HbIX THUTIOB, CaMOCTOSITEIIEHO
OCYUIECTBIISATh TMOUCK, aHaliW3, CUCTEeMAaTH3alHI0 U
MHTEPIpETANni0 HHPOPMALIMU PA3TUYHBIX BUIOB U GOpM
MPE/ICTaBICHHUS,

— co3laBaTh TEKCThl B pa3IUYHBIX ¢dopMaTax C y4EeTOM
Ha3HA4YCHMsI HHPOPMAIIUU U TIEJICBOM ayAUTOPUH, BRIOUpast
ONTUMATBHYIO POpPMY MPENCTaBICHHS U BU3YyaIH3alluy;

— OLIGHUBATh JOCTOBEPHOCTH, JIESTUTUMHOCTh WH(OpMAIIUH,
€€ COOTBCTCTBHUEC IIPAaBOBBIM HW MOPAJIbHO-3TUYCCKUM
HOpMaMm;

BJIaZICTh HABBIKAMM pacCliO3HaBaHWs W 3alllUThI I/IH(I)OpMaIII/IH,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH JTUYHOCTH.

JucuuminHapHubie (MpeIMeTHbIE) pPe3yabTaThl U IOJKHBI
0TPaKaTh:

ITP6 06. BiageHHE OCHOBHBIMU METOJAaMHU HAYYHOI'O MO3HAHUS
BEIIECTB M XMMHYECKUX SBJICHUN (HaONtoleHue, H3MEpeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHUH MPOBOAWTH PACUYETHI IO
XUMHAYECKHM (POpMyJIaM U YPaBHEHUSM XUMHUECKUX PEAKLUH C
WCIIOJIb30BaHUEM (PU3MYECKUX BEJIMYUH, XapaKTepPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MaccChl, oObema
(HOpManpHBIE  YCJIOBHSI) Ta30B, KOJWUYECTBA  BEIIECTBA;
UCTOJIb30BAaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS UIS TPUHSATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

I1P6 08. chopmMupoBaHHOCTh YMEHUH TUTAHUPOBATH U BHITIOJIHATH
XUMHAYECKHH  SKCIIEPUMEHT  (MPEBpAIICHUS  OPraHUYECKUX
BEIIECTB NPU HAarpeBaHUU, MOJYyUYEHHUE ITUIICHA U U3YyUYEHUE €ro
CBOMCTB, KAaueCTBEHHBbIC PEAKIIMM Ha aJIbJErHJbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; J€HaTypauus O€JIKOB MpH HarpeBaHUH,
LBETHBIE PEAKIIUU OCJIKOB; MPOBOAUTH PEAKIIK HOHHOT'O OOMEHa,
OTIpe/IeIIATh CPely BOJIHBIX PAaCTBOPOB, KAUECTBEHHbIE PEaKIUU
Ha cynb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUS;
pelath 3KCIEepUMEHTAJbHbIE 3a7aud Mo TemaM '"Mertamibel" u
"Hemeramnel") B COOTBETCTBUHM C IpaBWIAMH  TEXHUKH
0€30MMacHOCTH NP OOpAIIeHUU C BEIeCTBaMU M Ja0OPaTOPHBIM
000pYyJIOBaHUEM; TPEJICTABIATh  PE3YJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii ©  (OpMYyIMpOBaTh BBIBOJBl HA OCHOBE 3THX
Pe3yNbTaToB;

IIP6 09. chopMUPOBAHHOCTH YMEHHUS  AHAIU3UPOBATH

XMMHAYECKYI0 ~ MHPOpPMALMIO, TOIy4aeMyl M3  pa3HbIX
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HCTOYHUKOB (CPEACTB MacCOBOM MHPOpPMALINH, ceTh HTEpHET U
Ipyrue).

OK 04. 3¢ pexruBHO
B3aMMOJCHCTBOBATh U
paboTath B
KOJJICKTHBE U

JIMYHOCTHBIE Pe3yJIbTaThl A0JKHBI OTPAKATH B YACTH:

IPa’kKIaHCKOr0 BOCIIUTAHUS

— TOTOBHOCTb BECTH COBMECTHYIO JICATEILHOCTh B HHTEpECax
Ipa)/1aHCKOro OOLIECTBa;

— YMCHHUC B3aHMOHCﬁCTBOBaTB C conMaJIbHbIMU MHCTUTyTaMU

JucuuminHapHubie (MpeIMeTHbIe) pPe3yabTaThl U IOJKHBI
0TpaKaTh:
I1P6 08. chopMHpOBAaHHOCTH YMEHUH IIAHUPOBATH M BBITIONHSTH

XUMHUYECKUH  3KCHEPUMEHT  (IIPEeBpALCHUS]  OpraHMYeCKHX

BCIICCTB IIPpU HArp€BaHUH, IMOJTYYCHHUE O3TUJIICHA U U3YYCHHUEC €TO

KOMaH/ie
B COOTBETCTBHH C HX QYHKIMAMH M HA3HAUCHUEM. CBOIICTB, KayecTBEHHbIE PEAKIMH Ha ajbJerHjbl, Kpaxmall,
MeTanpeaMeTHble pe3yabTaThl J0JKHbI 0TPAKATH:
YKCYCHYIO KHCIIOTY; J€HaTypauus O€JIKOB MpH HarpeBaHUH,
OBinageHne  YHMBEPCAJIBHBIMH  KOMMYHMKATHBHBIMH 5 5
HelCTBHAMA: [[BETHBIE peaKIny OETKOB; MPOBOIUTH PEaKIIMU HOHHOTO 0OMEHa,
6) COBMeCTHAsI AeSITeJbHOCTD: OTIPECIATh CPeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIUU
— IIOHMMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMaHAHON M | HA CyJb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS;
WHAUBUIYaIbHON paboOThI; pemars 3KCIEepUMEHTalbHbIE 3afaun 1o Temam "Metamisl" u
— TpUHUMATh LeH COBMECTHOM ACATCIIBHOCTH, | "HemeTaynbl") B COOTBETCTBMM C NpPaBWIAMU  TEXHUKHU
OpPTaHU30BBIBATH W KOOPIMHHUPOBATH JCHCTBUA 10 €C | GezomacHOCTH MpH OOpaleHHH C BEMIECTBAMU M JIAOOPATOPHBIM
THKCHHIO: TaBJIATH IUIAH JCHCTBHIMA 1} ATh
AOCTIDKCHUIO: COCTABIL Tl JCHC » paclipejien o00opyIOBaHHWEM; TIPEICTABIATh PE3yJbTaThl  XUMHUYECKOTO
poIuM ¢ Y4eTOM MHEHHH y4YacTHUKOB OOCYXIaTh .
. JKCIIEpUMEHTa B (popMme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
pe3yabTaThl COBMECTHOU PaOOTHI. 3
ORBazeHne YHUBEpCATLHBIMH peryIsTHBHBIMH | PEAKIWH 1 ¢bopMynupoBaTh BBIBOJBI HAa OCHOBE JTHX
NelCTBUSIMU: pE3yNbTaTOB.
r) IpUHATHE ce0sl U APYTUX JIOJeH:
— TpPUHUMATh MOTHBBI M apryMeHTHl JIPYTHX IOJIEH Mpu
aHaJIU3€ PEe3yJIbTAaTOB JEATEIbHOCTH;
— TMpuU3HaBaThb CBO€ NPaBO W NPaBO APYTUX JOojAed Ha
OIINOKH,
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUU APYTrOro
YyeloBeKa.
OK 07. JIn4HOCTHBIE pe3yabTaThl JOJKHBI OTPAXKATH B YACTH: JAucuumuinHapHble (MpeAMeTHbIE) Pe3yJbTATbI M J0JKHbBI
CozeiicTBOBaTE IKOJIOTUYE€CKOr0 BOCIIMTAHMSA: 0TPaKaTh:
COXpaHEHUIO —  ¢(hOpMUPOBAHHOCTH JKOJIOTMYECKOU kynsTypsl, | IIPO 01. copMHpOBaHHOCTH NPEJCTABICHUH: O XMMHUYECKOH
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OKpYXaroIlei cpepl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMaTa,

MIOHUMAaHUe BIIASTHUS COIIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HAHUE ITT00aTbHOr0 XapaKTepa SKOJOTHYECKIX
npooJieM;

COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpa, pOJIU
XMW B TIO3HAHWM SIBJICHUH TPHPOIBI, B (POPMUPOBAHUH
MBIIUJICHUSI W KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIbHON
IPaMOTHOCTH, HEOOXOIUMOMN JIJIsl peIlICHHsI MTPAKTUYECKHUX 3a/1a4

— IUIAHUPOBAaHME W OCYIUECTBIEHHME  JEWCTBUA B | M DKOJOIMYECKH 0OOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3/10POBBIO
TTPUHIIATIEL OKpY KaroIIei cpejie Ha OCHOBE 3HAHMS IeIeH YCTOHYMBOTO | U IIPUPOJHOM Cpene;
GeperxmBoro pa3BHTHS YEIOBEYECTBA; IP6 10. chopMHUPOBAHHOCTL yMEHHWH COONIOJATH NpaBUIIA
NPOU3BOJICTBA, — AKTUBHOE HENpUATHE ACUCTBHM, MPUHOCAIIUX BPEJ | HIKOJIOTUYECKHU 1IeIECO00Pa3HOro MOBEJACHHS B OBITY U TPYAOBOM
s dexTnBHO OKpY’KaroIen cpese; NESTEIBHOCTH B IENAX COXPAHCHHS CBOErO 3/I0POBbS U
JIeCTBOBATD B — yMeHue MIPOTHO3UPOBATH HeOIaronpusTHbIC OKpY)KalOIlel MPUPOAHOH CPENbl; yYMTHIBATH  OMACHOCTH
Ype3BbIYANHBIX BKgnomfeCKHe ToCICnCTBAA IpCAIPUHIMACMBIX BO3JCHCTBUS HAa JKHUBBIE OPraHU3MBbI ONPEIECIEHHBIX BEILECTB,
CHUTyalHsIX JICHICTBIH, TIPEAOTEpAIiaTh HX. MOHUMAsi  CMBICJI  [OKa3aTesiss NPEeAeiabHOM  JOMYyCTUMOM

MeTtanpeaMeTHbIe Pe3yabTAThl J0JKHBI OTPAKATD:

OgJiazenue YHUBEPCATBLHBIMH y4ebHpimu | KOHICHTPAILMH.

NMO3HABATEJbLHBIMU el CTBUSIMM:

B) paborta ¢ nHgopmanmeii:

HCIIOJIb30BaTh CPEJICTBA MH(POPMAITUOHHBIX U

KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX,

KOMMYHUKATHBHBIX U OpTaHU3AIIMOHHBIX 33]1a4 C

coOJIrO/ICHHEM TPEOOBaHUI YPrOHOMHKH, TEXHUKU

0€30MaCHOCTH, TUTHEHBI, PECYpCOCOCPEIKEHUS, TPABOBBIX H

ATHUYECKHX HOPM, HOPM HUH(DOPMAIIMOHHOM O€30MacHOCTH.
IIK 1.4. B o6s1acTH 3K0/10rM4YeCKOr0 BOCIIMTAHHUSA: - YMETh IUIAHUPOBATH U BBINOJIHATh XMMUYECKUNA DKCIIEPUMEHT
OcCyIIecTBIATh - c(OPMUPOBAHHOCTH IKOJOTUYCCKOU KYJbTYphI, IOHUMAHUE | (PEBPAIICHUSI OPraHMYECKUX BEIISCTB IPU HArpeBaHUH,
TEXHOJIOTUICCKHIA BIIUSHUS  COIMAIBHO-DKOHOMHUYECKMX  TPOIECCOB  HA | MOJyYeHHE JTHIICHA W W3YYCHHE €ro CBONCTB, Ka4eCTBCHHBIC

npoiiecc 00padboTku
JleTalieil Ha TOKapHbIX
CTaHKax C
COOIOICHHEM
TpeboBaHUil K
Ka4yecTBY B

COCTOSIHUE€ NPUPOJHOW M COUUAIBHOW Cpelbl, OCO3HAHUE
I00ATBHOTO XapaKTepa dKOJIOTHISCKUX TTPOOIeM;

- IUTAaHUPOBAHKE U OCYIIECTBICHHUE JCUCTBUN B OKpY>KarolIei
cCpele Ha OCHOBE 3HaHMS LEJIed YCTOMYMBOTO pa3BUTHUS
YeJI0BEUECTRA;

AKTUBHOE  HENpUATUE  JICWCTBUH,

IPHUHOCAIINX BpEa

peakuuMd Ha aJubACTUAbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHarypauus OeJIKOB IIPU HATPEBAHUH, LIBETHBIE PeaKIK OEIKOB;
IPOBOJUTH PEAKLIMU HOHHOT'O 0OMEHA, ONPEIENIATh CPEAY BOAHBIX
pPacTBOpPOB, KA4eCTBEHHBIE peaklMu Ha cynbdar-, kapOboHAT- U

XJIOPpUA-aHUOHBI, Ha KaTHuOH AMMOHUA, peuiaTtb

JKCIEpUMEHTANIbHbIE 3aJadyu 1o TemaMm "Meramibl"
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COOTBETCTBHH C
3aJlaHuEM B
TEXHUYECKOM
JIOKYMEHTALIUH.

OKpYKarolieu cpene;
- YMEHHUE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN, MPEJOTBPALLATH

HX;
- paclIMpeHHEe OmbITa  JAESITEIBHOCTH  SKOJOTMYECKOU
HANpaBJIECHHOCTH;

- OBJAJCHHE  HABBIKAMH  y4eOHO-HCCIIEIOBATEIHCKOH,
MPOEKTHOM W COIMaJIbHOM JesTenbHOCcTH; (OBJIageHue
YHUBEPCAJIbHbIMHU Y4eOHbIMU NO03HABATEJbLHBIMH
JNeHCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE TeHCTBHS:
- CaMOCTOATENbHO (OPMYJIHPOBATh M AKTyaJTU3UPOBATh
pobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHHS JUIS
CpaBHEHWMsI, KJIaccu(uKaui U 0000IIeHUS;

- ONpEeNeNsATh IeNu ACATENbHOCTH, 3a7aBaTh IMapaMeTphl H
KPUTEPUH UX JOCTHKEHUS,

- BBIBIATH  3aKOHOMEPHOCTH W  NPOTUBOPEYHS B
paccMaTpHUBaeMbIX SBICHHSX;

- BHOCHUTh NesITebHOCTbD,

KOPpPCKTHUBBI B OLICHUBATb

COOTBECTCTBHC PE3YyJIbTATOB OeiIAaM, OLICHUBATh PUCKHU

MOCJEICTBUU ACATCIBHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIIUIEHUE MPH PEILIEHUHN )KU3HEHHBIX
npoOem

"Hemetamnel") B COOTBETCTBMM C TpaBWJIaMU  TEXHHUKHU
0€30MacHOCTH MPH OOpAIIeHUU C BEIIeCTBaMHU M J1a00PaTOPHBIM
o0Opy/ZOBaHUEM; TPENCTaBIATh Pe3yJbTaThl XUMHYECKOTO

SKCHepUMeHTa B (OpMe 3aluCH YPAaBHEHUH COOTBETCTBYIOIIUX

peaknuii ©  (OPMYIMpPOBATH BHIBOJBI HA OCHOBE ITHX
pe3yabTaTOB;
- yMeThb  aHaJM3UpOBaTh  XUMHUYECKYI0  HH(OpMAIHIO,

MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOH
nHpopmanuu, cetb UHTEpHET U 1pyTHE);

- BJIQJICTh OCHOBHBIMH METOJIJaMH HAyYHOT'O TTO3HAHUS BEIICCTB U
XUMHUYECKUX sIBIIEHUN (HaOmroJeHue, U3MEpeHue, SKCIIePUMEHT,
MOJICTTUPOBAHUE);

- YMCTh IMPOBOAUTH PACUCTHI MO XUMHUYCCKUM q)opMynaM u
YpPaBHCHUAM XUMHWYCCKUX

peakuuii C  UCIOJb30BAHHEM

(GU3NYEeCKUX  BEIMYMH, XapaKTepU3YIOMIMX  BEHIecTBa  C
Maccel, o0bema (HOpMaJbHbIE

HCIIOJIB30BaTh

KOJIMYECTBEHHON CTOPOHBI:
YCIIOBHsI)  Tas3o0B, BEIIECTBA,
CUCTEMHBIE XUMHUYECKHE 3HAaHUSA MU INPUHATUS PEIICHUN B

KOJIM4YECTBa

KOHKPETHBIX JKU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU
U X IPUMEHEHUEM;

- YMETb CaMOCTOSITEIILHO IUIAHUPOBATH U IPOBOAUTH XUMUYECKUI
9KCIIEPUMEHT (MOJIy4eHUE U U3yUYE€HUE CBOMCTB HEOPraHMYECKHUX
U OpraHMYeCKUX  BEIIECTB,  KAueCTBEHHBbIE  peakUuu
YIJI€BOJOPOOB Pa3IMYHBIX KJIACCOB M KHCIOPOJCOAEP KALINX
OpPraHUYECKUX BELIECTB, PEIIEHUE HIKCIIEPUMEHTAIBHBIX 33134 110
pacro3HaBaHUIO HEOPraHWYECKMX U OPraHUYECKUX BEILIECTB) C
cOOJII0/ICHHEM TIPaBUII O€30M1acHOI0 OOPAIEHNUs C BELIECTBAMU U
nabopaTopHbBIM  00OpyAoBaHHEM,  (GOPMYJIMpPOBATH  IEJIU

UCCIIeIOBAHMSI, IPEAOCTABIATh B PA3IMUHON (hopMe pe3ybTaThl
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JKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTB;
- YMETb OCYILECTBJIATh LIEJCHAIIPABICHHbBIN TOUCK XMMHUYECKON
uHpOpMallMU B PA3JIMYHBIX MCTOYHUKAX (HayyHass M ydeOHO-
Hay4yHas JUTeparypa, CpeAcTBa MaccOBOM HMH(OpMAIMH, CETbh
WHTepHeT u apyrue), KpUTUYECKU aHAIU3UPOBATh XUMUYECKYIO
nHpopmalnto, 1nepepadaThiBaTb €€ M HUCHOJB30BaTh B
COOTBETCTBUHU C ITOCTABJIIEHHOHN yueOHOI 3a1aueii;

- BJIAAETh CHCTEMOM 3HAaHMKW O METOJAX HAYYHOI'O MO3HAHUS
SBJICHUN IPUPOABI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax M
YMEHMSIMM TNIPUMEHATh 3TH 3HAHHSA IPH SKCIEPUMEHTAIBHOM
UCCIIEZIOBAaHUM BEIIECTB M I OOBACHEHHS XHMHUYECKHUX
SBJIICHUH, HMEIOIMX MECTO B MPUPOJE MNPaKTUUYECKOU
NESITEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HY;

[1K 2.3.

Onpenensith
MOCJIEIOBATEIIEHOCTD
Y ONTHMAaJIbHbIC
pEXKUMBI 00pabOTKH
pa3INYHBIX AeTaneit
Ha (ppe3epHBIX
CTaHKax B
COOTBETCTBUH C
3aJ]aHNEM.

B o6s1acTH 3K0/10rMYeCKOr0 BOCIMTAHHUSA:

- c()OpMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpbl, IOHUMaHUE
BIUSHUSA  COLMAIBbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJOrMUECKUX Ipodiem;

- IJIAHUPOBAHUE U OCYILECTBIICHUE ACUCTBUN B OKpYXKarolen
Cpele Ha OCHOBE 3HAaHMs LEIEH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JACUCTBUH, INPHUHOCAIIUX  BpEX
OKpYXKarloIlei cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHCTBHUM, NMPEIOTBPAILATh
UX;

- pacUIMpEeHHME OmbITa  JCATENBHOCTH  JKOJIOTMYECKOU
HaIIPaBJIEHHOCTH;

- OBJAQJICHHE  HAaBBIKAMH  Yy4eOHO-HMCCIIEI0BATEIbCKOM,

- copMHUPOBATH NPEJCTABICHUS: O XUMHYECKON COCTABIISIONICH
CCTGCTBGHHOH&y‘—IHOﬁ KapTUHBI MHpa, POJIM XUMHU B IMO3HAHHUUN
SBJICHUN TPUPOIbI, B (POPMUPOBAHMHU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PyHKIIMOHAIBHOI IPaMOTHOCTH, HEOOXOIUMOM AJIs
pElIeHUs MPAKTUYECKUX 33/1a4 U SKOJIOTHYEeCKH 0OOCHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO U IIPUPOJIHOM Ccpene;

- yMeThb COONIOJAaTh NpPaBUIIa AKOJOTHUYECKH 1IEJIECO00pa3HOro
IIOBCACHUA B GBITy u pr,Z[OBOfI ACATCIIPHOCTH B I1LCIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOLIEH IPUPOIHOMN CPEMBL;
Y4YUTBIBATh OITACHOCTH BOSHGﬁCTBHﬂ Ha JKHMBBIC OPraHU3Mbl
OIMPEACIICHHBIX BCIIIECTB, IIOHUMas CMBICJI II0Ka3aTeiid
NpeeTbHON TOMyCTUMOW KOHIIEHTPALINH;

- YMETh IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLIEHUBATH C O3ULIUN
9KOJIOTUYECKOM  0e30macHOCTH  IMOCHEACTBUS  OBITOBOM M
MPOU3BOJICTBEHHON JEATEIBbHOCTH YENOBEKa, CBS3aHHOW C
nepepaboTKOM BEIIECTB; UCIIOJIL30BATh MOTYYCHHBIC 3HAHUS JITIS
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NMPOEKTHOM U  COIMaIbHOM JesTenbHOCTH; (OBJIageHue
YHHBeEPCAJbHBIMU y4eOHbIMHU MO3HABATEJIbHBLIMHU
NeHCTBUSAIMU:

a) 0a30BbIe JOrHYeCcKHe AeliCTBUS:

- CaMOCTOATEIbHO (HOPMYIHPOBATh M AKTyIU3HPOBATH
mpo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JIJIS
cpaBHEHUs, Kiaccuukanuu u 0000IICHUS;

- ONpEeNeNsATh e JACSITCIBHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUHU UX TOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTHM U NPOTUBOpEUUs] B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTb KOPpPEKTUBHI B

ACATCIIbHOCTD, OLICHUBATh

COOTBCTCTBUC  PE3YyJILTATOB OCJIAM, OLICHUBATL  PUCKHU

MOCJIECTBUH eI TETbHOCTH,
- pa3BUBaTh KPEATUBHOE MBIIIUIEHUE MPH PEIIEHUHN )KU3HEHHBIX
npobiem

NPUHATHS TPAMOTHBIX pELIEHUl MpolieM B CHUTyalUsX,
CBSI3aHHBIX C XUMHUEH;

- YMCTb OCO3HAaBaTb OIIACHOCTH BO3JCHCTBUS Ha JKUBBIC

OpraHnu3MbI OMPCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
[IOKa3aTessl MPEeACNIbHOM  JOIyCTUMOM  KOHLIGHTpAlUd, W
MOSICHATH ~ HAa  IpUMepax  CHOcOObl  yMEHBIIEHUS U

MPEIOTBPAILICEHUS] WX BPEIHOrO BO3JAECHCTBUS HA OpraHU3M
YEJI0BEeKa.

[K 3.1.
OcymecTBIsITh
HOATOTOBKY, HAJIAJIKY
1 00CITy)KHBaHHE
paboyero mecrta Ais
paboThl HAa TOKAPHBIX
CTaHKax C
POrpPaMMHBIM
yIIPaBICHUEM.

B o6s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHUSA:

- c(OpPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TOHUMAHUE
BIUSHUS  COLMAJbHO-3KOHOMHUYECKMX  IIPOLECCOB  Ha
COCTOSIHUE€ TPUPOJHOW M COUMAIBHOW Cpeabl, OCO3HAHUE
MI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBIICHNE JACHCTBUI B OKpYyXKarolen
cpelie Ha OCHOBE 3HAaHMS IeJed YCTOMYMBOTO pPa3BUTHUSA
YeJI0BEUYECTBA;
aKTUBHOE  HEIpUATHE
OKpYXKarollleH Cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIE SKOJIOTMYECKHE

JEUCTBUN, MPUHOCAIIMX  Bpel]

- chopMUPOBATh NMPEACTABICHUS: O XUMUYECKOM COCTABISIONIEH
€CTECTBEHHOHAY4YHOU KapTUHBI MUpPA, POJU XMMHH B IIO3HAHUU
SBJICHUHA TPUPOJBI, B (POPMHUPOBAHUU MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, e (DYHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOMMOM JIJIst
pEIICHUS MPAKTUIECKUX 33J1a4 M SKOJIOTHYESCKH 00OCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3JIOPOBBIO U IIPHPOJIHOM cpejie;

- YMETh COOJIFOMAaTh TMpaBHJIa IKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEJIEHUsI B OBITY M TPYIOBOW JEATEIHHOCTH B IEIAX
COXPaHEHHUS CBOETO 3/I0POBbS M OKPY>KAOIIIeH IPUPOTHOMN CPEIbI;
YUUTHIBATh OMACHOCTh BO3JCWCTBHUS HA JKUBBIE OPTraHU3MBI
OMPCACIICHHBIX CMBICJI oxKasaTeiist

BCIICCTB, IIOHUMas
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MOCNIEJICTBUS MPEIIPUHUMAEMbIX ICHCTBHM, MpeaoTBpallaTh
UX;

- pacuIMpeHHE ONbITa  JCSATENbHOCTH  SKOJOTUYECKOU
HaIpPaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEIOBATEBCKOM,

MPOEKTHOM U COLMAJIbLHOM JIEATEIIbHOCTH;

MpeaeIbHON TOMyCTUMOM KOHIIEHTPALIUH;

- YMETh IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLIEHUBATH C NO3ULIUI
9KOJIOTHYCCKOM  0€30IaCHOCTH  IOCIEACTBUS  OBITOBOH U
MPOU3BOACTBEHHOM JEATEIbBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKON BEIIECTB; UCIOIb30BATh MOJYYCHHbIC 3HAHUS IS
MPUHATHAS TPAMOTHBIX PEIICHHH MpoOjieM B  CHUTyalusx,
CBSI3aHHBIX C XMMUCH;

- YMCTb OCO3HaBaTb OIIACHOCTb BO3JIGI\/'ICTBI/I$I Ha JKHBBIC

OpraHnu3MBbI ONpeCaACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
II0Ka3aTcCiiAa HpeHCHLHOﬁ HOHYCTHMOﬁ KOHICHTpaluu, u
IOACHATD Ha nmpumMepax CIIOCOOBI YMCHBIICHUS u

OpeaoTBpalliCHUA WX BPEAHOTO BO3JCHUCTBUS Ha OpraHusm
YCI0BCKa.

[IK .4.2.
OcymecTBiIsITh
MOJITOTOBKY K
HCIIOJIb30BaHUIO
WHCTPYMEHTA U
OCHACTKH ISl paOOTHI
Ha METaJIOPE3yIINX
CTaHKaX pa3au4yHOro
BHJIa U TUTIA C
MPOTpaMMHBIM
yIpaBJICHUEM,
HaCTPOMKY CTaHKa B
COOTBETCTBUH C
3a/IaHHEM.

B o6s1acTH 3K0/10rMYeCKOr0 BOCIMTAHHUSA:

- c()OpMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpbl, IOHUMaHUE
BIUSHUSA  COLMAIBbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJOrMUECKUX Ipodiem;

- IJIAHUPOBAHUE U OCYILECTBIICHUE ACUCTBUN B OKpYXKarolen
Cpele Ha OCHOBE 3HAaHMs LEIEH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JACUCTBUH, INPHUHOCAIIUX  BpEX
OKpYXKarloIlei cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHCTBHUM, NMPEIOTBPAILATh
UX;

- pacUIMpEeHHME OmbITa  JCATENBHOCTH  JKOJIOTMYECKOU
HaIIPaBJIEHHOCTH;

- OBJIaICHUEC HaBBIKaMU y‘-I€6HO-I/ICCJI€,IIOBaTeHBCKOﬁ,

- copMHUPOBATH NPEJCTABICHUS: O XUMHYECKON COCTABIISIONICH
CCTGCTBGHHOH&y‘—IHOﬁ KapTUHBI MHpa, POJIM XUMHU B IMO3HAHHUUN
SBJICHUN TPUPOIbI, B (POPMUPOBAHMHU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PyHKIIMOHAIBHOI IPaMOTHOCTH, HEOOXOIUMOM AJIs
pElIeHUs MPAKTUYECKUX 33/1a4 U SKOJIOTHYEeCKH 0OOCHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/10pPOBBIO U IIPUPOJIHOM Ccpene;

- yMeThb COONIOJAaTh NpPaBUIIa AKOJOTHUYECKH 1IEJIECO00pa3HOro
IIOBCACHUA B GBITy u pr,Z[OBOfI ACATCIIPHOCTH B I1LCIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOLIEH IPUPOIHOMN CPEMBL;
Y4YUTBIBATh OITACHOCTH BOSHGﬁCTBHﬂ Ha JKHMBBIC OPraHU3Mbl
OIMPEACIICHHBIX BCIIIECTB, IIOHUMas CMBICJI II0Ka3aTeiid
NpeeTbHON TOMyCTUMOW KOHIIEHTPALINH;

- YMETh IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLIEHUBATH C O3ULIUN
9KOJIOTUYECKOM  0e30macHOCTH  IMOCHEACTBUS  OBITOBOM M
MPOU3BOJICTBEHHON JEATEIBbHOCTH YENOBEKa, CBS3aHHOW C

nepepaboTKOM BEIIECTB; UCIIOJIL30BATh MOTYYCHHBIC 3HAHUS JITIS
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HpOGKTHOﬁ 1 COIMAIbHOM JACATCIIBHOCTH, HOPpUHATHA T'PAMOTHBIX pCIHeHI/Iﬁ npo6neM B CUTyalu:iaXx,
CBA3aHHBIX C XHMHeﬁ;
- YMCTb OCO3HaBaTh OIIACHOCTH BO3ACHUCTBHUS Ha XUBBIS

OpraHHu3MbI OIPCACICHHBIX BCIICCTB, TIOHUMAA CMBICJI
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2. CTpyKTypa M coaep:kaHue 0011e00Pa30BaTeJIbHON IUCHUILTHHBI «XUMUSD)

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HOH padoThl

Bup y4edHoii padboTsI

O0neM B yacax

TECTUPOBAHHUS

O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI IH CIIATIIUHbBI 72
B T.Y.

OcHoBHOe conepxaHue 64
BT. U..

TEOPETHUECKOE 00yUCHUE 28
MPAKTUYECKUE 3aHATHUSA 22
nabopaTopHbIE 3aHATHUS 6
KOHTPOJIbHBIE paOOTHI 6
IIpodeccuonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 3
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEeopeTUIecKoe o0yueHune 4
[IPAKTUYECKUE 3aHATUS 4
IIpomexyrounas arrecraums (IudpdepeHIMPOBaHHBIN 3a4ET) B BUE 5
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2.2. TemaTu4eckuii JIAH U COleP:KaHNE TMCHUIITHHBI « XHMHUSD»

Coaepxanue yueOHOro MaTepnasa (0CHOBHOe U MPogecCHOHATBHO Yposenn ..
HaumenoBanue . O0bém | DopMupyemblie
R —— OPUEHTHPOBAaHHOE), 1A00pATOPHbIE U MPAKTUYECKHE 3aAHATHS, MPUKJIATHOH | YCBOEHUS 4acOB | KOMIeTCHIHMN
MOYJIb
1 2 3 4

Coaep:kaHue y4eOHOr0 MaTepHuaja 64
Pa3nen 1. TeopeTrnueckue 0CHOBbI XUMHH 19
Tema 1.1. Coaep:xaHue yueOHOIro MaTepuaJia 3 OK 01
OcHOBHBIC 1 Xumudeckuii aneMeHT. AToMm. Slipo aToMa, M30TOMNBL. DJNEKTPOHHAsT 000I0YKA.
XUMHUYECKHE MOHATHs | DHEPreTUYEeCKHe YPOBHH, MOAYPOBHH. ATOMHBIE OpOHTaH, S-, p-, d- SJIEMEHTEHI.
U 3aKOHBI, CTpoeHHE |OCOOEHHOCTH pacHpeleNeHus JJIEKTPOHOB MO OpOUTaIsiM B aToMax d3JEMEHTOB 2 1
aTOMOB ~ XMMHYECKHMX |TIEPBBIX YETBHIPEX NEPHOJOB. DJEKTPOHHAs KOH(uUrypaius aroMoB. OCHOBHBIC
3JIEMEHTOB XUMHYECKHE 3aKOHBI

IIpakTH4yeckue 3aHATHS

2-3 Ilpaktuueckas pabora Nel. « VYmenue paboTraTh C OCHOBHBIMHU

KOJJMYECTBEHHBIMU 3aKOHAMH B XMUMHH W PACUYETHI 10 YPABHEHHSIM XUMHUYECKUX

peaKuuiD.

OTtHocuTeNbHBIE aTOMHAsI U MOJIEKYJIsipHast Maccel. MomsipHas macca. Konuuectso 3 2

BelecTBa. MaccoBasi J0Js BelecTBa. 3akoH ABoraapo. MosipHbI 00beM rasos.

OTHOCUTENBHAS TUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIUH

C HUCIOJB30BaHMEM MAaCCOBOW IO BELIECTBa, 00beMa (HOpMabHBIC YCIOBHS)

ra3oB, KOJMYCCTBA BEIICCTBA
Tema 1.2. Coaep:kaHue y4eOHOI0 MaTepHaja 2 OK 01
[Tepnonnueckuii 3akoH | [IpakTHyecKue 3aHATHS OK 02
u [Tepuonnueckas |4-5 IMpakTudeckas padora Ne2. «3ydeHue NeproHIeCKUX 3aKOHOMEPHOCTEH 1 X IIK -1.4
CHCTEMAa XUMMYECKHX |B3aMMOCBS3U CO CTPOEHUEM aTOMOBY. IIK-3.1
snementoB  JI.  HW. (Ilepuoamueckas cucrema xumudeckux osiaementoB JI.M. Menneneesa. CBasb 3 [IK—-4.2
Menneneesa, Ux CBs3b MIEpUOINYECKOI0 3aKOHA U Hepnozumecxoﬁ CHCTEMbI XHMMHUYECKHUX DJIEMEHTOB C 2

c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

COBPEMEHHOM TeopHeil CTPOCHHs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS! CBOMCTB
XUMHYECKHX D3JIEMEHTOB, O0pa3yeMbIX HUMH IPOCTHIX M CJOXKHBIX BEILECTB IO
rpyrmam u rnepuojaam [lepuonnueckoi cucTeMbl. 3HaUY€HHE MEPUOJUIECKOTO 3aKOHA
U cucTeMbl XuMudeckux anemenToB JI.M. MeneneeBa B pa3BUTUH HAYKH.
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VYcraHOBIEHUE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XMMHUYECKUX DJJIEMEHTOB H
NEPUOANYECKAM U3MEHEHHEM CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUU ¢ MoOjoxeHueM llepuonnueckonn cucremsl. PelieHue npakTUKO-
OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3alaHUi Ha XapaKTEpU3aALHI0 XUMHYECKHX
3JIEMEHTOB «MeTaTnuecKkue / HeMEeTaTNUeCKUe CBOMCTBa XUMUYECKUX AIIEMEHTOB
B COOTBETCTBUU C UX JJICKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B MEPUOIUYECKON
cucTeMe xuMuieckux sneMenToB /.M. Menaeneea»

Tema 1.3. Coaep:kaHue y4eOHOI0 MaTepuaja OK 01
Crpoenne BemectBa | 6 CtpoeHue BeliecTBa. XHUMHYECKas CBs3b. BHIbI XHMHUYECKOW CBS3H
" npupoza | (KoBaJleHTHash HENOJsIpHAs M MOJSIpHAs, MOHHAs, MeTalinueckas). MexaHU3Mbl
XUMHUYECKON  CBA3U. | 00pa3oBaHUsl KOBAJIEHTHOM XMMHUUYECKOH CBA3M (OOMEHHBI ¥ JOHOPHO-
MHuoroo6pasue aKmenTopHbI). BomopomHas cBsi3b. BaneHTHOCTb. DJIEKTPOOTPHIIATEIBHOCTS.
BELIECTB Crenenb okuciieHus. MIoHbI: KAaTHOHBI M aHUOHBI
IIpakTHYecKHe 3aHATHA
7-8 IlpakTmueckas pabora Ne3 « HM3ydeHue CTpOeHHs BemIecTBa W TMPHUPOIBI
XUMHUYECKOH CBS3H».
JlemoHcTpanust Moziene KpUCTAIUIMUECKUX PEIIETOK: MOHHOW (XJIOpHUA HAaTpus),
aToMHOM (TpaduT W anma3), MOJEKYJISIpHOW (YIJIEKHCIBIA Ta3, HOf),
METaJIJIMYEeCKON (HAaTpui, MarHuii, Menp). PemeHne npakTHuecKUx 3aJaHUN Ha
COCTaBJIEHUE 3JIEKTPOHHO-TpaduuecKux Gpopmyi 3eMeHToB 14 neprooB
Tema 1.4. Conep:kaHue y4eOHOI0 MaTepuaja OK 01
Knaccudukarus, 9 Knaccugukanus HeopraHudeckux BemiecTB. HoMmeHkIaTypa HeOpraHMYeCKHX OK 02
u HOMEHKIIaTypa | BeecTB (OKCHJIbI, TUAPOKCUABI, KUCIOTHI, coyn). BemecTBa MOJEKyJIsIpHOrO U
HEOPraHUYECKUX HEMOJIEKYJISIPHOTO CTPOEHHSL. ArperatHble COCTOSIHUS BELIECTBA.
BELIECTB Kpucrannnueckue u amopgHsbie BeliecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.

Tumel  KpPUCTAJUIMYECKUX  PEIIETOK  (aTOMHas, MOJEKyJNspHas, HWOHHAasi,
MeTayuTndeckas). 3aBUCHMOCTb CBOWCTBA BEIIECTB OT THMA KPUCTALTUYECKON
peIETKU

IIpakTHYecKue 3aHATHS
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10-11 Ilpaktmueckass pabora Ned. «YMeHHE TOIB30BATHCS HOMEHKIATYpPOM
HEOPraHMYECKUX BEIIECTBY.

Pemenne mpakTHuecKuMX 3amaHMi 1O  KiIaccu(UKAlMM, HOMEHKJIAaType |
XUMHYECKHM (pOpMyJsiaM HEOPraHWYECKHUX BEILECTB Pa3IMUYHbIX KJIACCOB (YrapHbIi
ra3, YrJIEKUCHIbIN Ta3, aMMHUaK, rameHas U3BeCTb, HETallleHas M3BECTb, MUThEBast
cola W JIPyrux): Ha3BaHusa BemecTB 1o MexayHapoaHou (MIOITAK) wmum
TPUBHAIBHON HOMEHKJIATYpe M COCTaBJeHHE (OPMYJIbl XMMHUYECKHX BEILECTB,
olpesielIeHne NpUHAAIeKHOCTH K Kiaccy. Ilouck uHdopManmuu no Ha3zBaHUsM,
UICHTU(PHUKATOPAaM, CTPYKTYpHBIM (opMysiaM. AHAIN3 XUMHUYECKON MH(POpMaLUH,
NOJy4aeMOil W3 pa3HbIX HMCTOYHHUKOB (CpeACTB MaccoBOWM HH(OpManuu, ceTb
HHTepHET u apyrue)

Tema 1.5. Coaep:xkaHue y4eOHOIro MaTepuaJia OK 01
Turme XUMHUYECKHX (12-13  Xwumuueckass peakmusa. Kiaccuukamuss XUMHYECKMX peakiuid B
peakunii HEOPraHMYeCKOW M OpPraHMYeCKOW XUMHH. 3aKOHbI COXPAaHEHMs MAacChl BEILECTBA,

COXPAaHEHHUS U NPEBPAIICHUS SHEPTUU NIPU XUMHUECKUX peakuusx. OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIE PEAaKUMU (YpaBHEHUS OKHCICHMS-BOCCTAHOBJIEHUS, CTEIEHb

OKHUCJICHHUS, OKHMCIUTEIb U BOCCTAHOBUTEJb, OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuM B NPUPOAE, NPOM3BOJCTBEHHBIX IpolleccaX MU SKU3HEIESITEIbHOCTH

OPTraHU3MOB)
Tema 1.6. Conep:kanue y4yeOHOIr0 MaTepuaa OK 01
Ckopocts xuMudeckux| 14 CKOpOCTh pEaKluH, €€ 3aBHCUMOCTh OT Pa3IUuYHBIX (aKTOPOB: MPUPOJIBI OK 02
peakuuii. XUMHUYECKOE| pearupyrolnx BeIlecTB, KOHIIEHTPALUU PearupyromuX BEIeCcTB, TeMIIEpaTyphl U I[IK-14
paBHOBeCHE IUIONIA/IM PEaKIIMOHHOM MOoBepXHOCTH. TernoBbie 3hpPeKThl XUMUYECKUX PEaKu: IIK-3.1

IIK—-4.2

9K30- W OHAoTepMHuYeckue peakuuu. OOpaTuMbple peakuu. XUMHUYECKOe
PAaBHOBCECHC. q)aKTOpI)I, BJIMAIOIIME Ha COCTOAHUC XHUMHYCCKOI'O PAaBHOBECHUS
(KOHIIGHTpAIMsI PEareéHTOB WM TMPOIYKTOB PEaKIUH, JaBJICHUE, TEMIIepaTypa).
[Tpunimn Jle [larenbe

IIpakTHYecKHe 3aHATHA

15-16 IlpakTuueckas padora No5. « OnpeneneHre BIUSHUN pa3TUIHbIX (AKTOPOB
Ha CKOPOCTb XUMUYECKOW PEaKIIUM.

Pemennie npakTuKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHANIHU3 (AKTOPOB, BIMSIOIIMX
Ha HU3MEHEHUE CKOPOCTH XHUMHUYECKOW peakluH. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakluu OT MPUCYTCTBUS KaTalu3aTopa Ha MpUMEpe pas3lioKeHUs

INCPOKCHAa BOAOPOJa C IIOMONIIBIO JHMOKCHJAA MapraHiia M KaTaJia3bl. Pemenue
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IIPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHnuna Jle-Illarense
JUIsL HaXOXKACHMs HAIIPABJICHUS CMEIICHHUS PaBHOBECHS XUMHUYECKOU PEAKIUH U
aHanu3 (aKkTOPOB, BIUAIONINX HA CMEIIEHHUE XUMHUYECKOTO PABHOBECHS

Coaep:kaHue y4eOHOI0 MaTepHuaja

Tema 1.7.
PactBopsl, TEOpHUs
JNEKTPOIIUTUYECKON

JUACCOIIMAIIMU U UOHHBINA
o0MmeH

17 PactBopbl. Buabl pacTBOpOB MO COJAEP)KAHUIO PACTBOPEHHOI'O BEIIECTBA.
PactBopumocTts. [loHsiTHE O AucnepCHBIX cUCTeMax. VMICTHMHHBIE M KOJUIOMIHBIE
pactBOpel. MaccoBas nons BemectBa B pactBope. IloHsATHE O BOZOPOJHOM
nokasarene (pH) pactBopa. DnexTponutnueckas auccouuanys. CuibHble U cinadble
AJIEKTPOJINTBL, HEAJIEKTPOJIUTHL. Peakiiny moHHOTO oOMeHa

JlabopaTropHble 3aHATHS

18-19 JlabopaTopHas padota Nel «YMeHHE IPUTOTOBIATH PACTBOPHD.
[IpuroroBneHue pacTBOPOB 3aJJaHHOM MacCOBOM JOJIEH paCTBOPEHHOI'O BEIIECTBA,
IPOBE/ICHUE PEAKLUil HOHHOTO 0OMEHA, ONPEIIEHUE CPEbl PACTBOPOB BEILECTB C
IIOMOLIbI0 YHUBEPCAJIBHOIO HWHAMKATOpa (KUCias, HEWTpasibHas, LIEI0YHAs).
3azaHus Ha COCTaBJICHHE MOHHBIX peakiuid. Perenue npakTuKo-OpueHTUPOBAHHBIX
pacyeTHBIX 33aJJaHU{ Ha PACTBOPHI, UCIIOJIb3yeMble B OBITOBON U MPOU3BOJCTBEHHOM
JESTCIIBHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
IIK-1.4
IIK-3.1
IIK-4.2

KonTposbnasi pabora
1

20-21 Bemonnenue 3amaHuil Ha TeMy «CTpoeHue BEIIECTBA M XHMUYECKUE
peakuny (1o pasaeny 1)

Paznen 2. Heopranuueckasi Xummusi

Tema 2.1.
DU3UKO-XUMHUECKHUE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

Coaep:kaHue y4eOHOI0 MaTepHaja

22 Meramnbl. [lonoxenue MeramnoB B [lepuoamueckoil cuUCTEME XUMHYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JIOUEK aTOMOB METaJIOB.
OO6mme gusnueckue cBoiicTBa MeTaUIOB. CIUTaBbl METAIIOB. DIIEKTPOXUMUYECKUAN
P HAPSDKEHU MeTaIoB. XMMHUECKHE CBOMCTBA BAXKHEUIITX METAJUIOB (HATPHIA,
KaJIU, KalbI[Ui, MarHui, aTIOMUHHH, IIUHK, XPOM, KEJI€30, MEIIb) U UX COSTUHEHUH.
O6u1me cnocoObl mosyyeHus MeTa/uioB. [IpuMeHeHre MeTauIoB B ObITY U TEXHUKE

23 Hemeramnsl. [lonoxenue HemeramnoB B [lepuoauueckoil cucteMe XMMHUUYECKUX
anemenTtoB /.M. MenaeneeBa U 0COOEHHOCTH CTpOEHHs aToMoB. Dusnyeckue
CBOMCTBA HEMETAJUIOB. AJIOTPOIMS HEMETAUIOB (Ha IpUMEpe KUCIOpOJa, CEpHI,
dochopa u yriepoma). XHUMHUUECKHE CBOMCTBA M IPHUMEHEHHE BaXHEUIINX
HEMETaJJIOB (TajloreHOB, cephl, a3oTa, (ocdopa, yriepoga M KpPEeMHHSA) U HX

COCIUHEHMH (OKCHIOB, KUCIOPOACOACPKAIIMX KHCIIOT, BOJOPOAHBIX COCIUHEHHIHA).

OK 01
OK 02
OK 04
I[IK-1.4
IIK-2.3
IIK-3.1
IIK-4.2
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IIpuMeHeHne BaXKHEUIITMX HEMETAIIOB U UX COCAUHEHUN

24 XuMU4eCcKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHJIOB,
TUAPOKCHUJIOB, KUCIIOT, COJIEH U Jip.). ['eHeTnyeckast CBsI3b HEOPraHMUECKUX BEIECTB,
MpUHAAJICKAITUX K Pa3IMUYHBIM KJ1accaMm. 3aKOHOMEPHOCTH B MU3MEHEHHUU CBOWMCTB
MPOCTHIX BEIIECCTB, BOJOPOJHBIX COCAMHCHUHN, BRICIITUX OKCHJIOB M THAPOKCUIOB

IIpakTHYecKue 3aHATHS

25-26 [Ilpaktmueckasi pabora Ne6.«M3yueHue QHU3NKO-XMMUYECKHE CBOICTBa
HEOPraHUYECKUX BEILECTBY.

CocraBieHHe ypaBHEHUH XMMHYECKHX PEAKUUIl C YYaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB M HEMETAUIOB; OKCUIOB METaJlIOB,
HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAHHUU W
aM(pOTEpHBIX TUAPOKCHJIOB;, HEOPraHWYECKUX COJIEH, XapaKTepU3YIOUIMX HX
CBOMCTBA.

Pacuérel Macchl BemecTBa win 00bEMa ra3oB 110 U3BECTHOMY KOJUYECTBY BEILIECTBA,
Macce Wi 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEMIECTB, PACYETH MACCHI
(06BéMma, KoIMUecTBa BELIECTBA) IPOAYKTOB PEAKIIUHU, €CIIU OJJHO U3 BEIIECTB UMEET
npumecu. PelleHne npakTHKO-OPHMEHTHUPOBAHHBIX 3a/JaHMM Ha CBOMCTBA, COCTAaB,
HoJy4eHue U 6e30MacHOe UCMOJIb30BaHNE BaKHEHIIMX HEOPraHNYECKUX BEILECTB B
OBITY M TPO(heCCHOHANIEHON ACITEIHHOCTH YeJIOBEKa

Tema 2.2.
WNnentuduxanms
HEOPraHUYECKHUX
BEIICCTB

Conep:kanue y4ye0OHOIr0 MaTepuaa

JlaGopaTopHble 3aHATHSA

27-28 JlaboparopHast pabora Ne2 «YMeHHE TPOBOIUTH HIACHTU(PUKAIINIO
HEOPraHMYECKUX BEIICCTBY.

Penrenne sKCIIEpUMEHTANBHBIX 3aa4 10 XUMHYECKHM CBOWCTBAM METAJUIOB W
HCMCTAJJIOB, 110 PACIIO3HABAHUIO U [MOJYUYCHHUIO COGI[I/IHGHI/II\/’I MCTAJZIOB H
HEMETAJUIOB (B3aMMOJICHCTBHE THAPOKCUIA ATIOMUHUS C PACTBOPAMHU KHCJIOT U
meHOqu‘/'I,). I/IIICHTI/I(l)I/IKaL[I/ISI HCOPTaHUYCCKUX BCHICCTB C HCIIOJIB30BAHUCM HX
(GU3MKO-XMMUYECKUX  CBOMCTB,  XapaKTepHbIX  KAueCTBEHHBIX  peakUuil.
KauecTBennbie peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOHBI
METAJIJIOB U KATUOH aMMOHU

OK 01
OK 02
OK 04

KonTposabnasi pabora
2

29-30 BrimonHenue 3agaHuii Ha TeMy «CBOMCTBAa HEOPraHMUECKUX BELIECTBY» (10
paszaeny 2)

Pa3nea 3. Teopernueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
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Tema 3.1.
Knaccudukanms,
CTpOCHHE "
HOMEHKJIaTypa
OpTraHN4YCCKUX BCIICCTB

Coaep:kaHue y4eOHOIr0 MaTepHaJja

31-32 [IpenmeT opraHu4eCcKOM XUMHH: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B
MOJIyYCHUH HOBBIX BEIECTB M MaTepuajoB. Teopus CTPOCHUS OPTraHUYECKUX
coenmuHeHnit A.M. ByTtiiepoBa, e€ ocHOBHbBIE TTOOXKeHUsA. CTPpyKTypHBIE (POpMYIIBI
OpraHWYECKUX BEIIeCTB. [ 'oMoIiorus, u3oMepusi. XuMHuecKas CBsI3b B OpraHu4eCKUX
COCIMHEHUSX: KPaTHBIE CBSI3U, G- U T-CBSI3U.

[IpencraBnenne o KkiaccuuKamuu OpPraHUYECKUX BemecTB. HomeHkiarypa
OpraHMYECKUX COCAMHEHUH (cucTeMaTHyecKas) W TpUBUAIbHBIC Ha3BaHUS
BAKHEHIIMX IPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEILIECTB

IIpakTHYecKHe 3aHATHS

33-34 Ilpaktuyeckas pabora Neo7. « M3ydeHne HOMEHKIATYphl OPraHUYECKHUX
BEILIECTBY.

O3nakomiieHre ¢ 00pa3aMu OpraHMYeCcKUX BEIIECTB U MaTeprajaMy Ha UX OCHOBE,
MOZITTMPOBAHHE MOJIEKYJl OPraHMYEeCKHUX BEIIECTB, HAONIOJJCHWE M OIMCAHUE
ACMOHCTPAMOHHBIX OIIBITOB IIO0 IPECBPALICHHUIO OPraHM4YCCKUX BCHICCTB IIPU
HarpeBaHuu (TUiaBiieHWe, oOyrimBaHue W ropenue). CocraBieHHE TIOJTHBIX H
COKPAIIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMYECKUX BEIICCTB OTJCIIBHBIX KJIACCOB,
UCTIONB3YsS WX HAa3BaHUS IO CHCTEMAaTHUSCKOW M TPUBHAIBHOW HOMEHKJIATYype
(9THIIEH, alleTUIICH, TIUIEPHH, PeHOI, (OPMAaIIbACTHI, YKCYCHAs! KUCIIOTA, TIIUIUH).
Pacuets! npocreiinieii popMyIIpl OpraHNuECKON MOJIEKYIIbI, HCXO/S U3 SJIEMEHTHOTO
coctana (B %)

OK 01

Pa3znen 4. YriaeBoaopoabl

10

Tema 4.1.
YriaeBomopoasl MW HX
MPUPOJIHBIE UCTOYHUKHU

Conep:kanue y4e0HOro MaTepuaa

35-36 IlpenenpHbIC YIIIeBOIOPOIBI (ATKAHBI): COCTaB M CTPOCHHUE, TOMOJIOTUUECKHI
psaa. MeraH W 3TaH: COCTaB, CTpOeHHE, (U3NYECKUE M XUMHYECKHE CBOWCTBA
(peakuuu 3aMelIeHMs U TOPEHHs), TOJyuYeHUE U IPUMEHEHHE.

37-40 HenpenenbHble yTiaeBOAOPOAbI (AIKEHBI, aJIKaIUEHbI, AJIKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUI psll. DTHIIEH U MPOMUIIEH: COCTaB,
CTpoeHHE, (HU3UYECKHEe M XUMHYECKHE CBOWCTBA (peakuuud THAPUPOBAHUS,
raJIOTeHUPOBAHUS, THIpATallUM, OKHCIEHUS M TMOJMMEpPU3aluu) TMOIyYeHHe |
MIpUMEHEHUE.

Ankanuensl: Oytanuen-1,3 u metunOyTaauen-1,3, XuMuueckoe CTpOeHHEe, CBONCTBA
(peakiusi MOJIMMEpHU3allMM), TPUMEHEHHE (A7l CHHTE3a MPUPOJHOIO U
CHUHTETHYECKOT0 KayuyKa U Pe3HHBbI).

OK 01

OK 02

OK 04
IIK-2.3
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHHA psiaA. ATICTHIICH:
COCTaB, XMMHYECKOE CTpOeHHUE, (PH3UYecKHe W XMMHUYCCKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIMM TOpPEHHUs), TMOJyYCHHE U
PUMEHEHNE (MCTOYHHUK BBICOKOTEMITEPATYPHOTO IUIAMEHHW Il CBapKH W PE3KH
METAJLJIOB)

41-42 Apomaruueckuwe YIJIeBOJOPOIbI (apeHbl). beH3om u Tomyos: cocTaB,
CTpoeHue, (PU3MUECKue M XMUMHYECKHE CBOMCTBa (peakuuu TaJOTeHUPOBAHHUSA WU
HUTPOBaHUS), MOJyUYEeHUE U TpUMeHeHHe. TOKCMYHOCTh apeHOB (BJIMsSIHUE OEH30J1a
Ha OpraHu3M uesjoBeka). [‘eHeTnueckas CBsI3b MEXIy YIVIEBOJOPOJAMH,
MPUHAJISKAIIMMHU K Pa3JIMYHBIM KJIacCaM.

[IpupoaHbie UCTOYHUKU YTIEBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHBIE HETSIHBIC
ra3el. Hedts u €€ mpoucxoxnenue. CriocoObl mepepaboTKu HePTH: TEPETOHKA,
KPEKUHI (TEPMUYECKHH, KaTaTUTH4Yeckuii), muponu3. IIpoaykTel mnepepaboTKu
HedTH, ux pUMEHEHNE B MIPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBIH yToJIb U TPOAYKTHI €0 IepepaboTKu

Tema 4.2.
DUBUKO-XUMHUECKHEC
CBOMCTBaA
YIJIEBOAOPOJOB

Coaep:kanue y4eOHOI0 MaTepHaJja

JlaGopaTopHble 3aHATHS

43-44 JlaGopaTopHas pabora Ne3 « M3ydueHue cBONCTB yIiaeBOJOPOIOBY.
TpuBHanpHas U MeXIyHapoaAHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOObBI
NoJy4YeHus yriaeBogoponoB. [lomyueHue sSTuieHa W M3Y4YEHHE €ro CBOMCTB.
MopnenupoBaHue MOJIEKYJl M XHMHUYECKUX MpPEBpallleHuil yIieBOAOpoAOoB (Ha
pUMepe 3TaHa, STHJICHA, alleTUIEHA U Jp.) U TaJOreHONPOU3BOIHBIX

OK 02
OK 04

Pa3nea 5. Kucjopoaocoaep:kanue opraHnyecKue coeIuHeHus

12

Tema 5.1.
Cnuptsl. Oenon

Coaep:kanue y4e0OHOr0 MaTepHaJja

45-46 IlpenenpHble OJHOATOMHBIE CHUPTHI (METAHOJ W OTAHOJ): CTPOCHHUE,
duznyeckue W XHUMHUYECKHE CBOWCTBA (pPEakiUu C AaKTUBHBIMH MeETaJllIaMH,
raJIoreHOBOJIOPOAAMH, TOpEHHE), NpUMeHeHue. BoxopoaHble CBS3U MeEXAy
MOJICKYJIaMH CITUPTOB. dusnonorunyeckoe ,Z[GI\/'ICTBI/IG METaHOJa MW 3TaHOJa Ha
OpraHHU3M 4YeJIOBEKa.

MHOroaTOMHBIE CHHUPTHI (ITUICHTINKONb U TIUIEPHH): CTPOCHUE, (PU3NUYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIET0YHBIMU METAJUIAMU, KAU€CTBEHHAs
pCaKknusd Ha MHOI'OATOMHBIC CHI/IpTBI). dusnoornyeckoe I[GFICTBHC Ha OpraHu3m
yesoBeka. [IpuMeHenune raumepruta u 3TUICHT KOS,

®enon. CtpoeHue MOJEKYIbl, (DM3UUECKHE M XHMHYECKHE CBOMCTBa (peHoia.

OK 01
OK 07
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TokcuuHOCTh (heHolsa, ero (PU3HOIOTHYECKOe NEHCTBHE HAa OPTaHM3M YelIOBEKA.
ITpumenenne GeHona

Tema 5.2.
ANLIErune!.
KapOoHOBBIE KHCITOTEHI.
CnoxHbIe 3(hUpbI

Coaep:kanue y4e0HOr0 MaTepHaJja

47-48 Anpaeruapl U KeTOHBI ((hOpManbIeru, aneTaabJAeThl, alleTOH): CTPOSHHUE,
duznyecKkue M XMMUYECKHE CBOWMCTBA (PEaKIMH OKHUCICHHS W BOCCTaHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TTOJTydCHUE U TIPUMECHEHHE.

OOHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHHAas W YKCyCHas
KHUCJIOTBI): CTpPOEHHE, (U3NYECKHe M XUMHUYECKHe cBoicTBa (0OmMe CBOMCTBA
KHUCTIOT, peakuus >Tepudukanuu), moixydeHne u npuMmeHeHue. CreapuHOBas W
OJICMHOBAsI KUCJIOTHI KaK MPEJACTABUTENH BBICIIUX KapOOHOBBIX KHUCIOT. MblIa Kak
COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCCTBHE.

CnoxHbie 3QUpbl KaKk MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. Kupel. 'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib
KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:kanue y4eOHOI0 MaTepHaja

49-50 VYrmeBomel: cocTaB, KilaccH(uKamus YriieBoAOB (MOHO-, JH- H
nonucaxapuabl). [oko3a — mpocTeimmii MOHOCaxapua: OCOOCHHOCTH CTPOSHHS
MOJIEKYJIbI, (PM3MUECKUE M XMMHUYECKHE CBOWCTBA TIIFOKO3BI (B3aMMOJCHCTBHE C
ruapokcuaom menu (II), okucieHnne amMmmuauHbIM pacTBOpoM okcuia cepedpa (I),
BOCCTAaHOBJICHHE, OpOXXEHHE TIIOKO3bI), HAXOXKACHHUE B TPUPOJC, NPUMEHEHHE
TJIIOKO3BI, OHMOJIOTMYECKasi POJb B JKU3HENESATEIBHOCTH OpraHuM3Ma 4YeloBeKa.
®otocunTe3. PpyKTo3a KaK H30MEP TITFOKO3bI.

Caxapo3a — mpeJCTaBUTENb OUCAXApUAOB, THIPOJIU3 CaXapo3bl, HAXOXKIAECHUE B
NPUpPOJE U IPUMEHEHHE.

[Tonmucaxapuapl: Kpaxmall U IEJUII0JI03a Kak NpUpojaHble monumepsl. CTpoeHue
KpaxMalla M [EeJUTION03bI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA Kpaxmaina
(ruaposn3, KaYeCTBECHHAS PEaKLUs C HOJI0M)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHUYECKHE
CBOICTBa
KHUCJIOPOAOCOIEPKALINX
OpPraHUYECKUX
COCIMHEHU

Cojaep:xkaHue y4eOHOI0 MaTepuaja

IIpakTHYecKHe 3aHATHA

51-52  TIlpaktmyeckas  pabGora  NeS. «  H3yyeHne  HOMEHKJATYpPbI
KHUCIIOPOIOCOJEPIKAIIMX OPTAHUYECKUX COSTMHECHUI.

TpuBHambHAS U MEXKIyHAPOJIHAS HOMEHKJIATYpa, XUMUYECKHE CBOWCTBA, CIIOCOOBI
MOJIYUCHHUSL CIIMPTOB M (DEHOJIOB, KApOOHOBBIX KHMCIOT M 3(QHUpPOB, aJIbJICTHIAOB U

OK 01
OK 02
OK 04
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KeToHOB. COCTaBJICHUE CXEM PEaKIUi (B TOM YUCIIE MO MPEAT0KEHHBIM IEMOYKaM
MpEeBpalIeHH), XapaKTePU3YIOIINX XUMHUECKHE CBOMCTBA KUCIOPOI0COAEPIKAIIINX
OPraHUYECKUX COCTUHEHUIN

53-54 TIlpaktuueckas pabora Ne9. «Xumudeckue W (PUINIECKUE CBOHCTBA
KHUCJIOPOJIOCOJEPIKAIIMX OPTaHUYECKUX COSTUHEHUSY.

[IpoBenenue, HAOMIOACHWE M ONMMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAueCTBEHHBIE DPEAKIMH OJHOATOMHBIX CIHUPTOB (OKHCIEHUE STaHOJa
okcunoM Meau (II)), MHOroaromMHbIX CHMPTOB (B3aUMOJEHCTBUE TJIMIEpUHA C
ruapokcuaoM meau (II)), anpaernoB (OKHCIEHHEe aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom wmeam (II), B3aumomelicTBHE Kpaxmalia ¢ HOIOM),
HM3yYEHHE CBOMCTB PacTBOPA YKCYCHOM KMCIOTBI

Pazjen 6. A3oTcoaepxainye opraHudecKkne coeIMHeHust 4
Tema 6.1. Copep:xanue yueOHOI0 MaTepuaia 4 OK 01
AMUHBI. 55-56 AmuHBI: MeTWIaMMH — MpPOCTEHIIMHA MpeACTaBUTENb aMHHOB: COCTaB, OK 02
AMMHOKHUCOTHI. XUMHYECKOe CTpOoeHue, (U3NYECKHe U XHMHUYECKHE CBONCTBA, HAXOXKJEHUE B OK 04
benku HIpUpPOJE.

AMUHOKHUCIOTEl Kak amQoTepHble OpraHudeckue coenuHeHus. Duzndyeckue u

XUMUYECKHE CBOWCTBAa aMHMHOKHCIOT (Ha TpuMmepe riuiuHa). buomornueckoe 2

3Ha4E€HHE AMUHOKUCIOT. [lenTusl.

benku kak mpupoansie moaumepsl. [lepBuuHas, BTopuyHas U TPETUYHAs CTPYKTypa

O0enkoB. XMMUYECKHE CBOMCTBA OENKOB: THAPOININ3, JIEHATypalusi, KadyeCTBEHHbIE

peakIuu Ha OCJIKU

IIpakTH4yeckne 3aHATHS

57-58 Ilpaktmueckass pabora Nel(Q. « H3yueHume CBOWCTB a30TOCOIEpPKALIUX

OpPTraHUYECKUX COCTUHEHUID.

Ouznyeckue 1 XUMUYECKUE CBOMCTBA aMUHOB (peakliy ¢ KUCIOTaMU U TOPEHUs) U 2

aMUHOKHUCIIOT (Ha  mpuMepe  ThunuHa). HaOmrogenwe w  omnucaHue

JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB TPH HArpeBaHWM, IIBETHHIC

peakiuu 0eJIKOB
Pa3nea 7. BoicokoMoJieKYJIsIpHbIE COeIMHEHUS 2
Tema 7.1. Coaep:kaHue y4e0HOr0 MaTepHaJja 2 OK 01
[TnacTmacchl. I 2 OK 02
Kayuyxi, BollokHa pPaKkTHYeCKHUe 3aHATHS OK 04
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59-60 IlpakTtmueckas pabora Nell. « O3HakOMJICHHE C CHHTE3, aHAJIU30M U

IIK-1.4

Kiaccuukanueid BEICOKOMOJICKYJIIPHBIX COSIMHEHU K - 3.1

OcHOBHbIE TOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, IIK—-4.2

MOJIUMEP, CTPYKTYpHOE 3BEHO, CTETEHb MOJUMEPU3AINH, CPEIHSAS MOJEKYJISpHas

macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH —

MOJIUMEPU3AIHS U MOJIUKOHICHCAIIHSL.

O3zHakoMJIeHHE ¢ 00pa3lamMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJOKOH, ITIACTMACC,

Kay4yKoOB: IIJacTMacchl (TMOJMATUJICH, TOJMIPONUIICH, MOJUBUHWIXJIOPU],

MOJIUCTUPOIT); HATYpPAIbHBIA W CHUHTETHYECKHME Kaydyku (OyTaaueHOBBIH,

XJIOPOTIPEHOBBIN U M30TIPEHOBBIN ); BOJIOKHA (HATypaJIbHBIE (XJIOMOK, IEPCTh, MIEIK),

HCKYCCTBEHHBIC (alleTaTHOE BOJOKHO, BUCKO3a), CHHTETHYECKHE (KalpOH U JIaBCaH)
KonTposabHas padora|61-62 Brimonnenue 3amannii Ha Temy «CTpyKTypa M CBOWCTBA OpPraHUYECKUX
3 BEIIECTBY (10 pazgcnaM 3-7)
IIpodeccnonaibHO OPMEHTHUPOBAHHOE COJEPKAHUE (COIepPKaAHNEe MPUKIATHOTO MOTYJIs1)
Pazjnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOI /1EATEJIbHOCTH YeJOBEKA OK 01
Tema 8.1. Coaep:kanue y4eOHOI0 MaTepHaja OK 02
XuMHUECKHe 63-66 IlpaBuia 3KOJIOTHYECKH IEIECO00OPa3HOrO MOBEACHHS B OBITY M TPYIOBOI OK 04
TEXHOJIOTHH JESTEIIbHOCTH B LIEJISIX COXPAaHEHUSI CBOETO 3/I0POBbS M OKPYKAIOIICH MPUPOTHON OK 07
B IIOBCETHEBHOM | Cpeibl, OIMACHOCTh BO3JIECHCTBUS Ha YKMBbIE OPraHM3MbI OPraHUYECKUX BEIIECTB [IK-1.4
U 1podecCHOHANBbHON | OTACTBHBIX KJIACCOB (YIJIEBOJOPOMAbI, CIHUPTHI, (EHOJBI, XJIOPOPTaHHMYCCKUE IIK-2.3
JIeATEIbHOCTH YEJI0BEKa | TPOM3BOHbBIE, ANbICTHIBI M  JIp.), T[OKasaTreilb MPeacibHO  JOMYCTHMOM K -3.1

[IK—-4.2

KOHLIEHTPAllMU U €r0 UCIOJIb30BaHUE.
Ponps xumum B 00€CI€UeHHM HSKOJIOTHUECKOM, JHEPreTUYeCKONM W MHILEBOU
0€30MacHOCTH, pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MaTepuaioB (B
3aBUCHUMOCTH OT BHJIa MPOQECCHOHATBHON JEATEeIHHOCTH), HOBBIX HCTOYHHUKOB
SHEpruu (ajJbTepHATUBHBIE UCTOYHHUKHU dHepruu). [loHsATHE 0 HaydHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX peakmuid. [IpencraBienus o0 oOMUX HAYYHBIX
MPUHIIAIIAX TPOMBIIUIEHHOTO TMOJY4YeHHUs BaKHEMIIUX BellecTB (Ha MpuMepax
IIPOU3BOJICTBA AMMMAKa, CEPHON KHUCIIOThI, METAHOJIA).

XuMUsS W 30pOBbE 4YelOBEKa: IMpaBWia OE30MacHOr0  HCIOJb30BaHUS
JICKapPCTBCHHBIX MTPETApaTOB, OBITOBOW XUMHH B IIOBCEAHEBHOW KU3HU

IIpakTHYecKHe 3aHATHA

67-70 Ilpaktmdeckas pabora Nel2. «llpuMmeHeHHEe XMMHYCCKHX BEHIECTB |
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TEXHOJIOTHH ¢ ydeToM OynyIiel mpohecCHOHATBLHOM qesITEIIbHOCTI.

Pemenue keiic-3amad mo TemaM: MHUINEBBIE MPOAYKTHI, OCHOBBI PallMOHATBLHOTO
NUTaHUSA, BaXXHEHUIIME CTPOUTENbHbIE M  KOHCTPYKIIMOHHBIE  MaTepHuabl,
CEICKOXO035MCTBEHHOE MPOU3BOJICTBO, KPACKH, CTEKIIO, KEpaMHUKa, MaTepUaIbI JIJIs
ANIEKTPOHUKH, HAHOMATEpHAIbl, TEKCTUJIbHBIE BOJOKHA, HWCTOYHUKH HHEPTHUH,
OpTraHWYECKUE W MUHEPAIbHBIC YIOOpPEHUS, JEKapCTBEHHBIE W KOCMETHYECKHUE
npemnaparsl, OBITOBAas XHWMHS, MaTepHUadbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

3amuTa: [IpencraBneHue pe3yabTaToB pelieHus Kelc-3a1a4d B GopMe MUHH-OKIIaaa
(momyckaeTcsi HCITOIb30BaHNEe rpadMIECKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

71-72 TlpoMe:kyTo4yHasi aTTecTAlMsl MO AMCUMILIMHE (IU(QepeHIIMPOBAHHBIN
3a4er)

Bcero

72
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3. YcaoBus peanu3anum nporpaMmbl 001eo0pa3oBaTebHON JUCHUIIIMHBI

3.1. MaTepuajJbHO-TeXHHYECKOE OOecneyeHne

Peanunzanus nporpaMMbl JUCHMIUIMHBEI TpeOyeT Hanuuus yyeOHoro kaOuHeta XuUMHS U

Bbuosorusa Ne 304.

O60py&OBaHI/Ie yLIC6HOl"O kabunera: HacTtenHble CTEHABl MOCTOSHHON SKCIIO3UIIUU

«O6mme GopMyITsl OpraHUYECKHX COCTUHEHHI», « PAaCTBOPHUMOCTE COJICH, KHCIIOT U OCHOBAHUH B
BOZE», «JJEMEHTHI C MOCTOSIHHOW M NEPEMEHHON BaJICHTHOCTBIO», « PU3NYECKUE BEIUYMHBI B
XUMHUYECKHUX pacu€rax», « XUMHs U KU3Hb», « MuHepainsl u pyas», «[ICXD J1.M1.Menneneesay,
«TexHuka 6€30MaCHOCTH HA YPOKAX XUMHUUY.

VYueOHbIe HATIISIAHBIE TOCOOMS:

- pa3pabOTKH MPAKTUYECKHX, JTJAOOPATOPHBIX PadoT,

- pa3paboTKH 3aHATUHN AJI CAMOCTOSITENILHOM paboThl 00y4daroImuxcs,
- TeMaTU4YecKHe TabIHIIbI,

- KOJUICKIIH;

TCO: HOyTOYK, BUAECONPOEKTOP.

ObopynoBanue:
PabGouee mMecTo memarora:

-CTOJI, CTYJI, TOCKA, IKpaH, Jepkatesu s Tadbmui, Tym6a st TCO, mybT yrpaBiIeHMs, BBITSKHOM
mkad, OakTepUIIMIHAS JIaMIIa.

Pabouee mecto oOyuatomerocs:

-ctou - 15, crynbs — 30.

3.2. UupopmannonHoe odecrieyeHne 00y4eHus
Ilepeyens pexomMeHayeMbIX Y4eOHBIX H3AaHuil, VHTepHeT-pecypcoB, I0NMOJTHHUTEJILHOM

JIMTEpPaTypbl

JJ1s1 CTy1eHTOB:

1.

INabpuensu 0.C. OctpoymoB WN.I'. OctpoymoBa E.E.EcrecTBeHHO — Hay4HBIH MPOQUIIL:
DOV 000 «M3parensctBo Mup « Axagemusi» 2022 — 2028, snexkTpoHHas ¢popma yueOHUKa
2024

labpuensu O.C. OctpoymoB WN.I. OO0 «U3marenscTBO mEeHTp «Axagemus»y 2022-
2028 3nexTpoHHas ¢popma yuebHuka 2024

I"a6puensn O.C. JIsicoBa I'.I'. Tectsl, 3anaun u ynpaxxnenus : DO VYII sanexkrponHas popma
yuebHuka 2022 — 2028

I'a6puensu O.C. OctpoymoB N.I'. CnaakoB C.A. [Ipaktukym: 9P VII snextponnas popma
yuebHuka 2024

la6puensu  O.C. ,OctpoymoB W.I. CnankoB C.A  Xumusa 10 k1. AO
«3natenscTBo Ilpocsemenue.»2023

INa6puensa O C OctpoymoB U T" Cnaakos C A Xumus 11 kmace AO «M3natenbetBo»2022
la6puenssa O.C. OctpoymoB WU.I'. Axnebenun A.K. Xumusa. Bomgawiii kypc. OO0 «
Hpodan, AO «M3marensctBo. [IpocBemnienne.»2022

Epémun B.B.,Ky3smenko H.E., Tepenun B.U., Ipo3noB A.A .Xumusa 10xn. Xumus 11k
¢ yrinyonéanaeiM n3ydenneMm. AO « U3marensctBo. [IpocBemenne.»2022

Epémun B.B. JIpo3nos A.A. Jlyaun B.B. nox penakuueit JIlynuna B.B. Xumusg 11 k1. AO
« U3narenbctBo [IpocBemenney 2022
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10. Pymutuc I'.E. ®enpaman @.I. Xumus: 6azoBbiii ypoBeHb AO « HM3parenbcTBO:
IIpoceemenue» 2022 - 2028

st npenogaBaresieii:

06 ob6pazoBanuu B Poccuiickort @enepanun: denep. 3akon ot 29.12. 2012 No 273-D3 (B pen.
®enepanbibix 3ak0HOB 0T 07.05.2013 Ne 99-D3, o1 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
®3, ot 23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014
No 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DeepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-D3, B pexn. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

ITpuka3 MunucrepcrBa oOpasoBanust 1 Hayku P® ot 31 gexabpst 2015 r. N 1578 "O BHecenuun
U3MEHEHUH B (efepalbHbI roCyIapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CPEAHEr0 OOILIEro
o0Opa3oBaHMsI, YTBEPKICHHBIA NpuKazoM MuHUCTEpcTBa 00pa3oBaHUST M Hayku Poccuiickoii
®enepauyu ot 17 mag 2012 r. N413"

[TpumepHas ocHOBHast 0Opa3oBaTebHas porpaMma CpeHero ooiero oopazoBanus, 0J00peHHas
pemieHreM (eneparbHOro y4yeOHO-METOAMYECKOTO0 OOBbEeIUHEHHs MO o0ImeMy 00pa30BaHUIO
(mpotokoun ot 28 uroHs 2016 r. Ne 2/16-3).

CrnanxoB u ap. Xumus Uit npodeccuil u crenualbHOCTeH TEXHUUECKOro Mpoduist (3JeKTPOHHOE
npuioxxenue). — M.,2017

HNuTepHeT-pecypcsl
www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBbI TOPEI»).

www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT IS IIKOJIBHUKOB « XUMUS ).

www.alhimikov.net (O6pa3oBaTeIbHBIN CAUT JJIs IIKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHast OMOIMOTEKA 0 XUMHH).

www.enauki.ru (MHTepHET-U3/1aHue Ui yuuTenei « EcTecTBeHHbIe HAYKN»).

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

www.hvsh.ru (xypHan « XuMus B IIKOJIEY ).
www.hij.ru (GkypHaI « XUMHUS U KUZHBY).

www.chemistry-chemists.com (371eKTpOHHBIH XKypHaJl « XUMUKU U XUMUS»).

4. KoHTpPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHUS 0011€00pPa30BATEILHON TUCUUIIJIMHBI

KoHTposb 1 OlICHKA pe3ylbTaToB O0YUYEHUs OCYIIECTBISIETCS IPENOaBaTeNIeM B Ipolecce
IIPOBEJICHUS PAKTUYECKUX 3aHATUN U TaOOPATOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBHIIIOJHEHUS
00y4arolMMUCS UHJIMBUIYAJbHBIX 33/JaHUN, MPOEKTOB, UCCieNOoBaHUM. Pe3ynbrarhl 00ydeHUs
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OIPEJIENIAIOT, YTO O0yYaroIMecs: JODKHBI 3HAaTh, TOHUMATh U JIEMOHCTPUPOBATH O 3aBEPILICHUH
W3Y4YEHUS] TUCIUIUINHBI.

Jus popMupoBaHusi, KOHTPOJISI U OLIEHKH PE3yJbTaTOB OCBOCHHS Y4EOHOH AMCHIUTUIMHBI
UCIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPOINPUATHH, MPEACTABIIAIOMAs COO0N KOMIUIEKC y4eOHBIX
MEPOIPUITHIA, COTJIACOBAaHHBIX C pe3yIbTaTaMu 00yueHHUs U chopMyInpoBaHHbIX ¢ yuetoM OI'OC
COO (mpeametHbie pe3yabTathl o guciuiuinHe) u I'OC CIIO.

Oomas/npodeccuoHanbHast Pasnen/Tema Tun OLIeHOHBIX
KOMIIeTeHIUsI MeponpusTHil
OK 01. Berbupats crioco0bl pereHus Tema 1.1-1.7 TecrtupoBanue Y cTHBIM
3a/1a4 Mpo(heCCHOHAIBHOMN JCATETbHOCTH Tema 2.1, 2.2 onpoc
MIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEeKCTaM | Tema 3.1 Pemenue pacuéTHbIX 33124
Tema 4.1 HaOmronenue 3a xoqoM
Tema 5.1-5.4 BBITIOJIHCHUS TIPAKTUKO-
Tema 6.1 OpUEHTHUPOBAHHBIX 3a/IaHUI
Tema 7.1 IIpencraBienue
Tema 8.1 pe3yabTaTOB
OK 02. Mcnonp30BaTh COBpEMEHHBIE Tema 1.2, 1.4, MIPAKTUYECKUX U
CpeICTBa MOUCKa, aHAIIW3a U 1.6, 1.7 n1abopaTopHbBIX paboT
MHTEpHpeTanuy HHPOpMaLuH, U Tema 2.1, 2.2 [IpoBeieHne XUMHUYECKOTO
MH(pOPMAITMOHHBIE TEXHOJIOTHH JIJIs Tema 4.1, 4.2 AKCIIEPUMEHTA
BBITTOJIHEHUS 327124 PO ECCHOHATEHON Tema 5.2-5.4 Brinonnenue
EATEILHOCTH Tema 6.1 KOHTPOJIBHBIX
Tema 7.1 pabot 1o
Tema 8.1 pazzaenam JUCHUTUIHHBI
OK 04. Tema 1.7 OrneHka caMoCTOSITENILHO
D¢ PeKTHBHO B3aUMOIEHCTBOBATE U Tema 2.1, 2.2 BBITOJHEHHBIX 3aIaHUN
paboTaTh B KOJJIESKTHBE U KOMaH/IE Tema 4.1, 4.2 3amura pereHust Kewc-
Tema 5.2-5.4 3aja4 (¢ yueToM Oyayiieit
Tema 6.1 npodeccrnoHaIbHOM
Tema 7.1 NeSITEIbHOCTH)
Tema 8.1 Brinosninenue 3aganuit
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 MIPOMEXKYTOUHOM
OKpY>KarollIeu Cpenbl, Tema 5.1 aTTeCTaluu
pecypcocOepexeHuto, mpuMeHsTh 3Hanust | Tema 8.1
00 M3MEHEHUY KIIMMAaTa, IPUHITUTIBI
OCpPEKITUBOTO MTPOU3BOACTBA, IP(HEKTUBHO
JIEHCTBOBATh B UPE3BBIYANHBIX CUTYaLUAX
[IK — 1.4 OcymiecTBasTh Tema 1.2 CamocrositenbHas pabora
TEXHOJIOTHYECKHUH TIpoliecc 00padoTKu Tema 1.6 BrmmmosiHeHME T
JIeTaJle Ha TOKAPHBIX CTaHKax € Tema 1.7 IIPEAOCTABIICHUE
coOroieHneM TpeOoBaHMl B Tema 2.1 PE3yJIbTaTOB MPAKTUYECKUX
COOTBETCTBUU 3aJJaHUEM M TEXHUYECKOU Tema 7.1 1 JTabOpaTOPHBIX paboT
JIOKYMEHTAIlUH Tema 8.1 VYceTHBI orpoc
Cocrasienne Ta0IuI U
[IK — 2.3 Onpenenstsb Tema 2.1 cxem
MOCIEA0BATEIbHOCTh U ONTUMAJIbHBIC Tema 4.1 Pemenne 3anau Ha
PEXUMBI 00paOOTKH pa3IUYHbIX JeTaslel TeHETUYECKYIO CBSI3b MEXKIY
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Ha (ppe3epHBIX CTAHKAaX B COOTBETCTBUU C KJIacCaMH OpPraHUYeCKUX

3aJaHuEM COCTUHEHUHN U
HEOpPraHUYECKUX
[IK - 3.1 OcyuiecTBasiTh MOATOTOBKY, Tema 1.2 COCTUHEHUN
HaJIaJKy U o0cmykuBaHue padoyero mecta | Tema 1.6 Habmronenue 3a xoqom
JUTsl pabOTHI HA TOKAPHBIX CTAHKAX C Tema 1.7 BBITOJHEHUS TPAKTUYECKUX
IIPOrPaMMHBIM YIIPABJICHUEM Tema 2.1 3a1aHUI
Tema 7.1 [IpenocraBnenue u 3ammra
Tema 8.1 IIPE3EeHTaLUN
[IpenocraBnenue u 3ammura
[IK — 4.2 OcyuiecTBAsITh HOATOTOBKY K Temal.2 Kelc — 3amad
HCIMOJIb30BAaHUIO NHCTPYMEHTA U ocHAacTku | Tema 1.6 Pemenue 3aganuii mo
111 paboThl HA MeTaJIope3ylMx crankax | Tema 1.7 HA30MEPUU
Pa3IMYHOrO BHUJIA TUIIA C TPOTPAMMHBIM Tema 2.1
yIpaBJIECHUEM B COOTBETCTBUH C 3afaHueM | Tema 7.1
Tewma 8.1

5. KPUTEPUHU OHEHOK
Hcxo/s u3 MOCTaBICHHOM 11eJTM U BO3PACTHBIX BO3MOKHOCTEH CTYI€HTOB, HEOOXOAMMO YUUTHIBATh:
- NPaBWIbHOCTb M OCO3HAHHOCTb M3JI0KEHHUS COJEP>KAHMS, TOJ HOTY PACKPBITUS MOHSATUH,
TOYHOCTH YHOTPEOIECHUS HAYYHBIX TEPMUHOB;
- cTeneHb CPOPMUPOBAHHOCTH MHTEIIEKTYyIbHBIX U O0IICYYeOHBIX YMECHU:
- CAMOCTOSITEIIbHOCTh OTBETA;
- pE€YEBYIO TPAMOTHOCTH U JIOTHYECKYIO MTOCJIEI0BATEILHOCTh OTBETA.
OtMeTKa «5»:
- TIOJTHO PACKPBITO COZIEp)KaHUe MaTeprasa B 00beMe MporpaMMbl i YICOHHKA;
- YETKO W TIPaBUJILHO JIaHBI ONPEEIICHHUS U PACKPBITO COJEPIKaHHUE IMOHATHA;
- BEPHO, UCIIOJIb30BaHbl HAYYHbIE TEPMUHBI;
- JUTS TOKA3aTeIbhCTBA UCIIOJIb30BAHBI PA3IMYHBIE YMEHUS, BbI BOBI U3 HAOIIOICHUN 1 OIIBITOB;
- OTBET CAMOCTOSTEIbHBIN, UCTIOIH30BAHBI PAHEE MPHUOOPETEHHBIC 3HAHMUS.
OtMeTKa «4»:
- PaCKpBITO OCHOBHOE COJIEp KaHHE MaTepuana;
- B OCHOBHOM ITPaBUJILHO JIaHBI OTIPE/ICTICHUS TOHATHI U UCTIOJIb30BaHbl HAYYHBIE TEPMUHBI;
- OTBET CaMOCTOSITEIIHHBII;
- ompeeeHus IOHATHH  HEIOJHEIE, JIOTTYIIICHBI HE3HAYMUTENbHBIE  HapyIICHUS
MOCNE0BATEILHOCTH HW3JIOKEHHUs, HEOOJbIINEe HETOYHOCTH NPU HCIOJNb30BAHUM HAYYHBIX
TEPMHUHOB WJIHM B BBIBOAAX U 00OOIICHUSX U3 HAOIIOEHUI U OTIBITOB.
OtMeTKa «3»:
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- YCBOGHO OCHOBHOE COJIepKaHHEe yu4eOHOro MaTepuaia, HO U3JI0KEHO ()parMeHTapHO, HE BCEraa
MOCJIEIOBATENLHO;

- OTIpe/IeNICHUs] TIOHATUIM HETOCTATOYHO YETKHE;

- He UCIIOJIL30BAaHbI B KAYECTBE JI0KA3aTENbLCTBA BLIBOALI M 0000IIEHHS U3 HAOIIOAECHUN U ONBITOB
WJTU JIOTTYIICHBI OMIMOKH TP UX U3JI0KCHUH:

- JIOMyIICHBl OMMOKH M HETOYHOCTH B HCIIOJIH30BAHMHM HAYYHOW TEPMHHOJIOTHHU, ONpPEICTICHUN
TOHATHUH.

OTMeTKa «2»:

- OCHOBHOE COJIep>KaHue Y4eOHOTO MaTepuaia He PacKphITO:

- HE JIaHbI OTBETHI HA BCIIOMOTATENbHBIE BOMPOCHI YUUTES;

- IOTIYIICHBI TPYObIe OMIMOKH B OTIPEICIICHUHU TIOHATUH, IIPU UCTIOIH30BAHUU TEPMUHOJIOTHH.
OtMeTKa «1»:

- OTBET Ha BOIPOC HE JIaH.

KPUTEPUU OLUEHKU ITMCbMEHHBIX PABOT

OTMeTKa «5»:

- OTBET MOJHBIN U MPaBUIBHBIN, BO3MOYKHA HECYIIIECTBEHHAs OINOKa

OtMeTKa «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He 0osee 2-X HECYIIECTBEHHBIX OIIMOOK.

OT1MeTKa «3»:

- paboTa BBITNIOJIHEHA HE MEHEE YEM Ha IOJIOBHHY, JIOMYIIEHA OJIHA CYIIECTBEHHAs! OIIMOKA U NP
9TOM JIBE-TPH HECYIIECTBEHHBIC

OTMeTKa «2»:

- paboTa BBIIOJTHEHA MEHbIIIE, YeM Ha MOJIOBUHY MJIH COACPKUT HECKOIBKO CYIIECTBEHHBIX OINO0K

KPUTEPUUM OLUEHKHU BBIITOJIHEHU A [TIPAKTUYECKUX PABOT

Ouenka "5" cTaBUTCS, €CIIU CTY/ACHT:

1. IpaBUIIBHO OTIPEIEIIII IIE)Tb OTIBITA;

2. BBIOTHWI paboOTy B MOJHOM O0BEME C COOIOACHHEM HEOOXOJMMOW IOCIEeI0BATEIBHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3. CcaMOCTOSITENIbHO M pAalMOHAIBLHO BBIOpad M TMOATOTOBUJI JJIsl OMNbITa HEOOXOAUMOE
o0opy/l0BaHUE, BCE OMBITHI MPOBEN B YCIOBUAX M pEXHMaX, OOECHEUMBAIOIINX IOTyYCHHE
PE3YNBTATOB M BHIBOJIOB C HAHOOIBIIEH TOYHOCTHIO;

4. HaAyYHO T'PaMOTHO, JIOTUYHO OMHcal HaOMoJeHUs U cHOpMyIHpOBaT BBIBOABI W3 OMbITa. B
MPEJICTABJICHHOM OTYeTe MPABWJIBHO M aKKypaTHO BBIMIOJIHUI BCE 3alKCH, TAOJHUIIBI, PUCYHKH,
4epTexkH, TpadUKH, BEIYUCICHUS U CIENIa BBIBOIBL;

5. IPaBWIILHO BBITTOJIHUJ aHAJN3 TIOTPEITHOCTEH.

6. TIPOSIBIISICT OPTaHW3AMMOHHO-TPYAOBBIE yMEHHs (TIOJICP)KHBACT YHUCTOTY pabovero mecra u
MOPSAZIOK Ha CTOJIe, 9KOHOMHO HCIIOJIb3YET PacX0JHbIE MAaTEPUAJIbl).

7. SKCIIEPUMEHT OCYILECTBIISET MO IJIaHy ¢ YYeTOM TEXHHUKH O€30MacHOCTU U MpaBui paboOThI C
MaTepuagaMu U 000pyJOBaHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYACHT BBHIIOTHWI TpeOOBaHUS K olleHKe "S" HO:

1. OTBIT MPOBOJIMI B YCIIOBUAX, HE 00€CTIEYHBAIOIINX JOCTATOYHONW TOYHOCTU U3MEPEHHI,

2. uu OBLIO JIOMYIICHO JABA-TPH HEJIOUETA;

3. unu He 60J1ee 0IHOM HerpyOO OMMOKHN M OJJTHOTO HEAOYETA.
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4. WiIn SKCTIEPUMEHT NMPOBEJICH HE TOJHOCTHIO;

5. W B ONIMCAaHUU HAOJIIOJICHUIA U3 OIIBITA JIOMYCTHI HETOUHOCTH, BHIBOJIBI C/I€JIaJl HETIOIHBIE.
Orenka "3" ctaBUTCS, €CIIU CTY/ICHT:

1. mpaBUIIBHO OTIPEENNIT LIETh OTBITAa: pAaOOTY BBIMOJHSAET MPABHIILHO HE MEHEE YeM HATOJIOBUHY,
OJTHAKO O00BEM BBIITOJIHEHHON YacTH TaKOB, YTO TO3BOJISIET TOJIYYHTh MPABWIIBHBIC PE3YIbTaThl U
BBIBOJIbI 10 OCHOBHBIM, TPUHIIUIIAATIBHO BaXKHBIM 3a/1a4aM pabOThI:

2. unu o6op o0opyAOBaHUs, 00BEKTOB, MATEPUAJIOB, a TAK)Ke PabOTHI 110 HAYaTy OMBITA MPOBEI
C TMOMOIIBIO YUYUTENsI; UM B XOJI€ IPOBEJCHHS OMBbITa U U3MEPEHUN ObUIM JOMYIIEHbI OIMIMOKH B
OINMcaHUU HaOIroIeHuH, (HPOPMYITUPOBAHUN BBIBOOB!

3. ONBIT IPOBOJWICS B HEpPAIMOHAIBHBIX YCIOBHUSAX, YTO MPHUBENIO K MOJYUYEHUIO PE3YJIHTATOB C
OoJbIIeH MOTPEIIHOCTRIO: MM B OTUETEe ObUIM TOIMYIIECHBI B OOIIEH CIOXHOCTH HE Oojiee ABYX
omuOOK (B 3aMUCIX €AWHUI], U3MEPEHUSX, B BRIYUCICHUAX, TpaduKax, TaOIHIaX, CXeMaxX, aHaIH3e
MOTPENTHOCTEH | T.JI.) HEe MPUHIUITHAIBLHOTO ISl JAHHOW pabOThl XapakTepa, HO MOBIHUSIBIINX Ha
PE3yJIbTAT BHINIOIHEHMS; W HE BBHIITOJIHEH COBCEM MJIM BBITIOJTHEH HEBEPHO aHAJIN3 IOTPEITHOCTEH;
4. nomyckaetr rpyOyro ommOKy B XOJ€ IKCIIepUMEHTa (B 0OBsICHEHUH, B 0)OPMIICHHH pabOTHI, B
COOJIOICHUN TIPaBWJI TEXHUKU O€30MacHOCTH IpU paboTe ¢ MaTepuaiamMu U 00OpYyIOBaHUEM),
KOTOpPast UCIPABIISIETCS M0 TPEOOBAHUIO MTPETIO1aBATEIS.

Ouenka "2" craBUTCS, €CIIU CTY/ICHT:

1. He ompenenuiI CaMOCTOSTENBHO LEJb OMbITA; BHIIOIHUI Pa0OTy HE MOTHOCTHIO, HE TMTOATOTOBHI
HY)KHOE 000pyJ0BaHUE 1 00BEM BBITIOJTHEHHOW YacTH pabOTHI HE MO3BOJISET CACNATh MPABHIBHBIX
BBIBO/IOB;

2. WM OTIBITHI, U3MEPEHUS, BBIYHCIICHUS, HAOIOICHHS TTPON3BOIMIINCH HETIPABIIILHO;

3. unu B xoj1e pabOTHI U B OTYETE OOHAPYKUIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B
TpeOOBaHUAX K OIIEHKE «3»;

4. nonyckaer J1Be (1 6osiee) rpyOble OIIMOKH B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(pOpMIICHUN
paboTbl, B COOJIIOJCHMM TPaBWI TEXHUKH O€30MacCHOCTH TNpu paboTe ¢ BEIIECTBAMHU U
000pyI0BaHUEM, KOTOPBIE HE MOXKET 5. UCTIPAaBUTh JaKe 110 TPEOOBAHMIO MPETIOIaBaTeNsl.

Orenka "1" ctaBUTCS, €CIIU CTY/ICHT:

1. TOTHOCTBIO HE CyMeIT HayaTh U 0(pOPMHUTH OTIBIT; HE BHITIOIHSAET padoTy; MOKAa3bIBAET OTCYTCTBUE
AKCTIEPUMEHTAJILHBIX YMEHHH; He CcOOMoman Wiu TpyOoo Hapymaa TpeOoBaHHS O€30MacHOCTH

Tpyna.

KPUTEPUM OHEHKU TECTUPOBAHUMA
Tect onieHUBaeTCs claeayOMUM 00pa3oM

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

IIpumepHbIe TeMBI pedepaToB (J0KIA10B), NPe3eHTALNH,
HHIMBHUAYAJIbHBIX IPOEKTOB

» buorexHonorus u reaHas uHxeHepus: — TexHonorun XXI Beka.
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* HasorexHomoruss kak HPUOPUTETHOE HANpAaBICHUE pa3BUTHS HAyKM M IPOU3BOJCTBA B
Poccuiickoit @eneparnuu.

* CoBpeMeHHbIE METO/]Ibl 00€33apakUBAHUSI BOJIBI.

* AIoTponusi METaJuIoB.

* Xuznn u gesrenpnocts . M.Menneneena.

* «[leprnogrueckoMy 3aKoHy OyJylliee He TPO3UT pa3pyLICHUEM. ..»

* Cunre3 114-ro anementa — TpuyMd pOCCUNUCKUX (PU3UKOB-SIICPITUKOB.

* M30Tons! Bonopoaa.

* Mcnonp30BaHue paiiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETISX.

* PEHTreHOBCKOE M3ITyUEHHUE U €r0 UCII0JIb30BaHUE B TEXHUKE U MEAUIIMHE.

* [Ima3mMa — 4eTBEpTOE COCTOSTHUE BEILIECTBA.

* AMOp(QHBIE BEIIECTBA B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy>Karollel cpeibl 0T XUMUYECKOro 3arpsi3zHeHus. KonruecTBeHHbIE XapaKTepUCTUKU
3arpsI3HEHUS OKPYKAIOILEH CPEJIbI.

* [Ipumenenue TBepaOro U razoodpasHoro okcuja yriaepoaa (IV).

* 3aIKTa 030HOBOT'O 3KPaHa OT XMMHUYECKOT'O 3arpsA3HEHMS.

» I'pyboaucnepcHble CUCTEMBI, MX KJIACCU(PHUKAIMA U HCHOJIb30BaHHE B IMPO(ecCHOHATBLHOU
NESTEIILHOCTH.

» KocmeTrnueckue reiu.

* [IpumeHeHne CyCIIeH3Uul U AMYJIbCHIA B CTPOUTENIBCTBE.

* MuHepasibl ¥ TOpHBIE IOPOJIbI KAK OCHOBA JINTOC(EPHI.

* PacTBOpBI BOKpyYT Hac. TUIbl pacTBOPOB.

* Boja xak peareHT u cpena uiss XUMHUYECKOrO IpolLecca.

* )Kuznb u gestenbHocTh C.AppeHnyca.

* Bkiax oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH DIEKTPOIUTHUECKON TUCCOLMALINN.

* YcTpaHeHue KEeCTKOCTU BOJIbI Ha TPOMBIIIJIEHHBIX PEANPUATHAX.

* CepHast KHCJIOTa — «XJI€0 XUMHUECKOW MPOMBIIIIJICHHOCTI.

* Mcnionp30BaHne MUHEPATIBHBIX KUCIOT HA MPEANPHUATHAX PA3THYHOTO TPOQHIIS.

* OKCH/IBI U COJIM KaK CTPOUTEIbHBIE MaTepUaJlbl.

* Hcropus rumnca.

* [ToBapeHHas CONb KAK XUMHUYECKOE CHIPHE.

* MHOroIMKHMH KapOOHAT KalbLKs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakuiun ropeHys Ha MPOU3BOACTBE U B OBITY.

* BupryanbsHoe MOAEINPOBaHNE XUMHUECKHUX MPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIJIAaBOB 3JIEKTPOJIUTOB.

* [IpakTHueckoe NprMeHEHUE AIEKTPOoIIn3a: paMHUPOBAHKE, FAJIbBAHOIUIACTUKA, FAJIbBAHOCTETUS.
* Ucropus nosydeHus: U NpOU3BOACTBA aJTIOMUHUSL.

* DIEKTPOIUTHUYECKOE NOTYUEHNUE U paQUHUPOBAHUE MEH.

* Xuznp u gesreapHocTs 7. [[PBH.

* Ponp MeTannioB B MCTOPUM YEIOBEUECKOM LUBMWIM3ALMM. McTopus OTEYEeCTBEHHOW 4YepHOU
MeTajurypru. COBpeMEHHOE METAJITYPrHUECKOE IPOU3BOJICTBO.

e HMcropuss OTE4ECTBEHHOM LBETHOM MeTaulyprud. Posib METauloB M CILUIABOB B HAy4YHO-
TEXHUUYECKOM IpOrpecce.

» Koppo3zus MeTanioB 1 criocoObl 3alIUThl OT KOPPO3HH.
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* lnepTHBIE 1M 01aropo/HbIE ra3bl.

* Poxxnaromue coy — rajgoreHsl.

* McTopust mIBEACKON CITUYKH.

* Mcropust BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKOW XUMHUH.

* )Kusnsb u gesrenpHocTh A.M.ByTiieposa.

* Butanusm u ero kpax.

* Posib 0TEUECTBEHHBIX YUEHBIX B CTAHOBICHUH U PA3BUTUU MUPOBOW OPraHUYECKON XUMUHU.

* CoBpeMEHHBIE MPECTABIEHUS O TEOPUU XUMHUUYECKOTO CTPOCHHUS.

* DKOJIOTHYECKUE aCTIEKThI CIIOJIb30BaHUS YIIIEBOJOPOIHOTO ChIPbSI.

*  DKOHOMHYECKHE AaCHEKThl MEXAYHapOAHOIO COTPYJHHUYECTBA IO  HCIOJb30BAaHUIO

YIJIEBOIOPOIHOTO CHIPBS.

* Hcropus OTKpBITHS W pa3pabOTKH Ta30BBIX M HE(PTAHBIX MeECTOpOXaeHuil B Poccuiickoit

denepauuu.

* XUMHs yTIEBOIOPOAHOTO ChIPhS U MOs Oyay1as mpodeccusi.

* Yri1eBoA0pOIHOE TOIUINBO, €r0 BUJIbI M1 HA3HAYCHUE.

* CUHTETUYECKHUE KayuyKu: UCTOPHS, MHOTr0oOpa3ue U MepCreKTUBEI.

* MammHOCTpOUTENbHAS IPOMBILIJIEHHOCTh U €€ POJIb B HAyYHO-TEXHUYECKOM IIporpecce.

* Cru1aBbl METAILJIOB.

* JlerupoBaHHbIE CTAIU U UX [IPUMEHEHHUE.

« IlBeTHas u uépHast METAJUTYprusl.

+.OcobGenHocTn MIPUPOTOOXPAHHOM NeSATeTbHOCTH B MeTaI000padaThIBaOIIEH
MIPOMBIIIJICHHOCTH.

Kpurepun ouneHMBaHHSI MCCJIEI0BATENbCKON pPadoThbl Ha 3amuTe (KaXKAbId NYHKT
OLIEHUBAETCS 10 5-TH 0a/IbHOI cucTeMe):

- UeTKoCTh OCTAHOBKHU MPOOIJIEMBI, 11€JH pabOTHI U 3324

- I'myOwna aHanwW3a IMTEPATypHBIX NaHHBIX, CCHUIKM HAa JIMTEPATYpPHBIE HCTOYHHKH, O0BEM
HCIIO0JIb30BaHHOM JIUTEPATy bl

- UeTKOCTh U3NI0KEHUST MaTepHalia, MOJIHOTA UCCIIE0BAHMS POOIEMbI

- OpUTrHHAJIBLHOCTH K MOAX0/IaM pelIeHHs MPoOIeMbl

- AKTyaJIbHOCTb UCCIIEyEMOU TEMBI

- [IpakTryeckast 3HaYMMOCTH PaOOTHI

- JlJoru4HOCTH 1 000CHOBAaHHOCTH BBIBOJIOB, U COOTBETCTBUE MIX TIOCTABICHHBIM IIEJISIM

- CoOmroieHrie HOPMOKOHTPOJISL U TPEOOBAHUM, TIPEIBSIBISIEMBIX K IIPOSKTaM

- Hanuuue u kauecTBO MPEACTAaBICHHON NPE3CHTAUN

- Haiinume, akTyanbHOCTh NPOAYKTA MPOEKTA

- Yuer OlleHKU PYKOBOJUTESI TPOCKTA

IlepeBoa 0a/1510BOM cCTEMbI B TPAAUIIUOHHYIO:

50-55 6amnoB — oneHKa «5» (OTJIMYHO);

40-49 GamnoB — oreHKa «4» (X0OpoIo);

25-39 6annoB — oneHka «3» (yIOBIETBOPUTEIHHO);

Memnbiie 25 6anioB — oLeHKa «2» (HeyI0BIETBOPUTEIHHO).
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