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Paboyasi nporpamMmma y4e0HO# JMCIMIJIMHBI pa3padoTaHa Ha OCHOBeE:

@enepanbHblii 3akoH OoT 29 nexabps 2012 1. Ne273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

Ilpukaz MmunoOpHaykum Poccum ot 09 HosO0ps 2023 1. Ne 845 «OO0 yrBepkmeHHn (henepaabHOTO
rOCyJapCTBEHHOTO 00pa30oBaTENbHOTO CTaHIapTa CpeAHero TNpodeccCHOHaIbHOTO O00pa3oBaHUsl MO
cneyuanvrocmu 08.02.09 MoHTax, Halxagka M SKCIUTyaTalus 3J€KTPOOOOPYAOBAaHHS MPOMBIIIICHHBIX H
TPaXIAaHCKHX 3MaHUH (3aperucTpupoBano B Munrocte Poccnn 08.12.2023 Ne 76339);

[Tpuka3 MunucrepcTBa npocsemienus: Poccuiickoit @enepaunn ot 24 aBrycra 2022 roga N 762 (c
n3MeHeHnssMHU Ha 20 nexadpst 2022 rona) OO yrBepxkaenun [lopsiika opraHu3aiy 1 OCYIECTBICHHS
00pa30BaTeNIbHON JESITEIBHOCTH 110 00pa30BaTENbHBIM IIPOrpaMMaM CpeIHEro Npo(ecCuoHaIbHOTO
obpa3oBanus";

[Ipukaza MwunoOpHayku Poccum ot 17.05.2012 Ned13 "OO6 yrBepxkaeHuu ¢eaepaabHOro
roCyJIJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAAPTA CPeHEro o0Iiero oopa3oBaHus";

ITpuxa3za MunuctepctBa npocsenieHust Poccuniickoit @enepanuu ot 12 aBrycra 2022 r Ne 732 "O
BHECEHUH W3MEHEHUU B (elepalibHbIil TocylIapCTBEHHBIH 00pa30BaTelIbHBIA CTaHIAPT CPEIHETrO
o0riero oOpa3oBaHusi, yTBEPKACHHBIA IMpHkazoM MuHHcTepcTBa 00pa3oBaHus Hayku Poccuiickoit
®enepannn ot 17 mas 2012 r Ne413";

[Ipukaza MunuctepcTBa npocsenieHust Poccuiickoit ®enepanuu ot 18 mas 2023 r Ne371 "O6
yTBEpKACHUH (heepanbHOi 00pa30BaTEIbHON MPOTrpaMMBbl CPETHETO 00IIero oopazoBaHus';

ITpuxa3za MunucrepcrBa npocseuienuss Poccuiickoit ®@enepauun ot 22 mapra 2021 r Ne 115 "O6
yrBepkaeHuH Ilopsiika opraHu3anuu M OCYLIECTBICHHS OOpa30BaTENbHON JEATENBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNbHBIM MPOrpaMMaM - 00pa30BaTEIbHBIM IPOTPaMMaM HaudyaIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPETHETO O0IIero 00pa3oBaHMs;

[Tpuka3z MunuctepctBa npocseterust PO ot 26.06. 2025 r Ne 495 « O6 yrBepkaeHnn GpeaeparbHOro
nepevHs y4eOHHKOB, TOMYIIEHHBIX K UCTIOIB30BAHUIO MIPH PEATN3aLUU UMEIOIINX TOCYAaPCTBEHHYIO
aKKpeIuTaluio 00pa30BaTeIbHBIX MPOTpaMM HAyalIbHOTO OOIIEr0, OCHOBHOI'O OOIIEro, CpeaHero
o0miero o0pa3oBaHMs OpraHU3AMSIMHU, OCYIIECTBISIIOIIMMH O00pa30BaTENbHYIO JAEATEIbHOCTh H
YCTaHOBJICHHS MPEACIBHOTO CPOKA HCTIOIH30BAHMUS UCKIIOUEHHBIX YUSOHHUKOBY

[Tucemo MunucrepctBa npocsemienus Poccuiickoit dpenepanuu ot 14 utons 2024 r. Ne 05 — 1971 «
O HampaBiieHUH peKoMeHAalui» ( BMecTe ¢ « PekoMeHanusiMu 1o peaau3aluu CpeaHero o0Iero
o0pa3oBaHHs B Mpejeniax OCBOEHUS 00pa30BaTEeNIbHON MPOrpaMMbl CpeaHEro MpodhecCHoHaIbHOTO
00pa3oBaHU»);

YcraBa I'AIIOY CO «llomunpodunbaenii TexaukyM uM. O.B.Tepémxmnaa» Ne 788-ITIT 09.11.2016r;
[Tonoxxenus 06 ounom otaeneHuu IAIIOY CO «IIT um. O.B.Tepéuikunay;

[Tonoxenus o camocrosarensHol padote AIIOY CO «IIT um. O.B.Tepémkunay;

[TonoxkeHus MO MIAHUPOBAHUIO, OPTAHU3AIMU U TPOBECHUIO JIa0OPATOPHBIX, MPAKTUYECKUX paboT
I'ATIOY CO «IT nm. O.B.Tepémxkuna»;

[TonoxeHus o TeKyIeM KOHTposie U nmpomexyTouHoit arrectauuu ctyaeHToB [AIIOY CO «IIT um.
O.B.Tepémkunay;

OPTAHU3AIIMA - PASPABOTUHUK: 'ATIOY CO «IlomunpodunbHeiii TexHukyMm uM. O.B. Tep&mknnay

PA3PABOTYMK: Tokanosa Haranbs BanepneBHa, IPenogaBaTeab BLICIHIEN KATETOPUH.
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1. OBIIAS XAPAKTEPUCTUKA PABOYEM [TIPOT'PAMMBbI YYEBHOM JUCIHUIIIINHBI
«XHUMMHUS»

1. 1. O6s1acTs npuMeHeHUus1 padoyeil MporpaMmsl

Pabouas mnporpamma yueOHoW aucuumiuabsl «XWMUS» sBasercs o0s3aTeIbHON YacThIO
0011e00pa3oBaTeIbHOTO IHKJIAa 00pa3oBaTebHON mporpaMmbl B cooTBeTcTBUU ¢ ®I'OC CITO 08.00.00
Texuuka u texuonoruu crpourtenscrBa mo nporpamme o OIIOIT CITIO IICC3 no cnenmansHOCTH
08.02.09 MoHTax, Hajaaka M dKCIUTyaTalus 3JIEKTPooOOpYyA0BaHUS MPOMBIIIIEHHBIX U TPAKIAHCKUX
3/1aHu#, B COOTBETCTBUU ¢ mpukazoM MunoOpHayku Poccun ot 09.11.2023 Ne 845 «OO0 yTBepKICHUH
(benepaTbHOTO  TOCYIApPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa CpenHero Mpo(ecCHOHATBHOTO
obpazoBanus mo cneruanbHOocTH 08.02.09 MoHTax, Hamaaka W AKCIUTyaTallsl MPOMBINUICHHBIX W
rpaxaaHckux 3nanui» ( 3apeructpupoano B Muntocte Poccun 08.12.2023 Ne76339)

1.2. MecTo AMCHUIVIMHBI B CTPYKTYpe OCHOBHOH mpogeccuoHalbLHOII o0pa3oBaTelbHOM
NPOrpaMMmbI:
JucuuriuHa BXOJAUT B 0011e00pa30BaTEIbHBIN UK.

[IporpamMma peanuzyercst B 3 —M ceMecTpe Ha 2 Kypce.

1.3. Hean u ni1aHUPyeMBbIii pe3yJbTAT OCBOEHUS TUCUMILTUHBI
Heau v 321244 TUCHUIIMHBI IPOTrPaAMMBbI:

Heau: ¢dopMUpOBaHHE CHUCTEMBI XUMHUYECKUX 3HAHUW KakK Ba)KHEHIIEH COCTaBIISIONICH
€CTEeCTBEHHO-HAyYHOM KapTHUHbl MHpa, B OCHOBE KOTOPOH JI€KaT KIIOUEBbIE IOHATHUS,
(yHIaMeHTaTbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE M TOHHMAaHUE
CYIIHOCTH JOCTYITHBIX 00O0OIIEHNH MHUPOBO33PEHUYECKOr0 XapakTepa, 0O3HAKOMJICHHUE C UCTOpUEH
WX pa3BUTHA U CTAHOBJICHUS;

- (hopMupoBaHHE W Pa3BUTHE MPEACTABICHWA O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX peaKkuii, HEOOXOAUMBIX i MPUOOPETeHHS YMEHUW OPHEHTHUPOBATHCA B MHPE
BEILIECTB M XMMHUYECKHUX SIBIICHUN, UMEIOIIUX MECTO B MIPUPOJE, B MPAKTUUECKON U MOBCEIHEBHON
KU3HH,

— pa3BUTHE YMEHHI U CIOCOOOB ACSITENLHOCTH, CBI3aHHBIX C HAOIIOACHHEM U OObSICHEHUEM

XUMHYCCKOI'O OKCIICPUMCHTA, CO6JIIOZI€HI/IGM ImpaBuUJI 0e30I1acHOro O6paHI€HI/IH C BCUICCTBaMHM.

3agaum AUCHHUIIIMHBbI

1) chopMUpOBaTh MOHMMAHHME 3aKOHOMEPHOCTEH MPOTEKAaHHUS XMMHUYECKHUX IPOLIECCOB U
SIBJICHUM B OKpY>Kalolllel cpejie, a TakKe MX CBSI3b C ILEJOCTHOM HAayyHOM KapTUHOW MHUpa U
IPYTHMMHU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJBl HEOPTraHMYECKHMX M OPTraHUYeCKUX BEIIECTB,
YpPaBHEHUSI XUMHUYECKMX peaKlUHi, OOBSCHATh HMX CMBICI, HHTEPIPETHUPOBATH PE3yIbTAThI

XUMHUYECKUX SKCIICPUMCHTOB,



3) c(OpMUPOBATh HABBIKM TPOBEACHUS MPOCTEUIINX XUMHUYECKHX HKCIEPUMEHTAIbHBIX
MCCIICIOBAaHH C COOJIIOJICHHEM TIPaBMII O€30MacHOT0 OOpAIIeHHUs C BEIECTBAMHU U TaO0paTOPHBIM
o0opyI0BaHNEM;

4) pPa3BUTh YMEHUS HAXOJUTh, AHAU3UPOBATh M HCIOIb30BaTh MHPOPMAIIUI0 XUMHUYECKOTO
XapakTepa W3 pPa3IW4YHBIX WH(OPMAIMOHHBIX HCTOYHUKOB, BKIIOUas Y4YEOHYIO IUTEpATypy,
Hay4YHbIC MyOJIUKAIMN U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MMPOTHO3UPOBATH MOCIIEICTBHS CBOCH NEATEILHOCTH M XUMHUECKUX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIECCOB, YUYUTHIBASI BO3MOXHBIE HKOJIOTUYECKUE U
COLIMAJIbHBIE BO3JCHCTBUS;

6) c(hOpMUPOBATh TOHUMAHUE 3HAYUMOCTU JTOCTIIKEHUN XMMHUYECKON HAYKU W TEXHOJOTHI
JUTsl Pa3BUTHUSI COIMAIIBHOW M TIPOW3BOJICTBEHHOW Cep C yMEHHEM MPUBOAUTH MPUMEPHI HX
MPUMEHEHHUS B Pa3IMYHBIX Cepax KU3HHU.

3HaTh:

1) c(OpMUPOBAHHOCTH MPEJCTABICHUNA O MECT€ XMMHUHU B COBPEMEHHOH Hay4HOW KapTHUHE

MHpa; MOHHMaHUE POJU XMMUHU B (POPMUPOBAHUM KPyrozopa U (hyHKIMOHAJIBHOW IPaMOTHOCTHU
YeJI0OBEKa Ul PEIIECHUS IPAKTUYECKUX 3a7ay;

2) c(hOpMUPOBAHHON COOCTBEHHOW IMO3UIIMU MO OTHOIICHUIO K XUMHYECKOW WH(pOpMaIny,
MOJTy9aeMOM U3 pa3HBIX UCTOYHUKOB;

YMers:

1) BIIQJICHHEC OCHOBOIIOJIATAIOIIMMHA XUMHYCCKHMH TOHSATHSAMH, TECOPHUSIMH, 3aKOHAMH U

3aKOHOMEPHOCTSIMU, UCTIOJIb30BAHNE XUMUYECKON TEPMUHOJIIOTUEN U CUMBOJIMKOM;

2) BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS, HCIOJb3yEeMbIMH B XUMUU:
OMHCaHUE, JKCIEPUMEHT, OOBACHATH pPE3yJbTaT MPOBEAEHHBIX OIBITOB W JeNaTh BBIBOIBI,
MIPUMEHATHh METO/IbI IO3HAHUS IIPU PEUICHUU IPAKTUYECKUX 3a]1a4;

3) c(OpPMUPOBAHHOCTh YMEHHUS JaBaTh MPOBOAMUTH PAcUEThl MO XMUMHYECKUM (Qopmyiam U
YpaBHECHHUSIM;
4) BJIQJICHUE TIpaBHJIaMU 0€301IaCHOCTH TIPH UCIIOJIb30BAHUN XUMHUYECKUX BEIIIESCTB.

I[LnanupyemMble pe3yabTaThl OCBOEHHSI 001I€00PA30BATEIHLHON TUCHHUILIANHBI B COOTBETCTBHHI
¢ ®I'OC CIIO u Ha ocuoe ®I'OC COO



Koa n

HJ'[ﬂHI/IpyeMBIe PeE3yabTaThbl 0CBOCHUA NUCHHUITJIMHbI

HanMeHOBaHHe
(popmupyembIx Oo0urue JAucuunimHapHble
KOMIIeTeHIUI

OK 01. Beibupats JInuyHoCTHBIE pe3yJbTaThl AOJKHBI | JINCHMNJIMHAPHBIE Pe3yabTAThI J0JLKHBI OTPAKATh:

CIocoObI penIeHus
3aj1a4
npodeccuoHanbHOM
JIeATeTbHOCTH
MIPUMEHUTEIBHO K
pPa3IUYHBIM
KOHTEKCTam

oTpakaTb B 4aCTHU:
TPYAOBOI'0O BOCIIUTAHUS:

TOTOBHOCTB K TPY/1y, OCO3HAHUE [ICHHOCTH
MacTepcTBa, TPy A0II00ue;
TOTOBHOCTh K AKTHUBHOH JESATEIbHOCTH

TEXHOJOTHUECKOM u COIIMaJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEJIbBHO  BBIMOJHATH  TAKYHO
eI TEILHOCTE;

HUHTEpeC K  Pas3lIM4YHBIM chepam

npodecCUOHATIBLHOMN 1eATEILHOCTH.

MeTanpeaMeTHble pe3yJbTaThl JT0JKHBI
0TPakKATh:

OBjajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH
NMO03HABATEJIbHBIMY /IeHiCTBUSIMH:

a) 0a30Bble JOrHYecKHe JeiCTBHS:

CaMOCTOSITENIbHO  (OPMYyJIUPOBATh U
AKTyaJIu3UpPOBATh npoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIMBATh CYIICCTBEHHBIN NpU3HAK
NI OCHOBaHHUA JUIA CpaBHCHI/ISI,
Kkiaccuukanuu u 0600IICHUS;
OTIPENIETISATH MU ACSITSIIBHOCTH, 3a71aBaTh
mapaMeTpsl U KPUTEPUU UX TOCTHIKEHUS,

BBISBJIIATH 3aKOHOMCPHOCTH u
IMPOTHUBOPCHUHA B pacCMaTpUuBaACMBbIX
SIBJICHUAX,

BHOCUTb KOPPCKTUBLI B JCATCIbHOCTD,

ITP6 01. chopMUpOBaHHOCTH MPEICTABICHUN: 0 XHMHUYECKON COCTABIISIOIICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XMMHUU B TO3HAHUU SIBICHUI
npuponbl, B (OPMUPOBAHMM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKITMOHATTLHOW TPAMOTHOCTH, HEOOXOIUMOM JJIsI PEeIICHUS TPAKTUICCKUX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM CpelIE;

IIP6 02. BrajmeHue CHUCTEMON XUMHUYECKHUX 3HAHUW, KOTOpAasl BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKUNM DJIEMEHT, aTOM, 3JCKTPOHHAs
o0oJiouKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHh OKHUCJICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM O0beM, YIJIepOJHBIN CKeJNeT,
(yHKIIMOHATIbHAS TPYIINA, PAIUKaT, U30MEPUS, U30MEPbI, TOMOJIOTHYECKUN
PsAl, TOMOJIOTH, YIJI€BOAOPO/bI, KUCIOPO- U a30TCOAEPKAIIUE COCTUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BEIIECTBA (YIJIEBOJMBI, XKHUPHI, OCIIKH), MOHOMED,
NOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIMHEHMS,
KpUCTAJUIMUECKasi PEeIeTKa, TUIbl XUMHUYECKUX PEAKIUN (OKUCIUTEIbHO-
BOCCTAHOBUTEJNBHBIE, 9K30-U IHJIOTEPMUYECKUE, PEaKIIMU HOHHOTO OOMeHa),
pacTBOp, IEKTPOIUTHI, HEIJIEKTPOJIUTHI, JICKTPOIUTHUECKAST TUCCOIUAINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON PEAKIIMH, XUMUYECKOE
paBHOBECHE), TEOpPUU U 3aKOHBI (TEOpPUS XMMHYECKOTO CTPOEHUS
opranndeckux BemectB A.M. byTiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
auccounanuu, nepuoaudyeckuit 3axkon .M. Menneneesa, 3akOH COXpaHEHHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMUH, (AKTOIOIHYECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYyUYEeHUU M 0€30MacCHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHWYECKUX U OpPraHMYeCKUX BeUIECTB B OBITY U
MPaKTUYECKON JEeSATEILHOCTH YEJIOBEKA;

ITP6 03. chopMupOBaHHOCTh YMEHHUW BBISBIATH XapaKTEpPHbIC MPU3HAKU U
B3aUMOCBSI3b M3YUEHHBIX MOHSATUN, MPUMEHITh COOTBETCTBYIOIIUE MOHSTHS
IIPpU ONUCAHWU CTPOEHHS W CBOMCTB HEOPraHMYECKUX W OPraHUYECKUX
BEILECTB U UX MPEBPAILECHUN; BbISIBISITh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
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OIICHUBAaTh COOTBETCTBHUE PE3YyJbTATOB
1EJIsIM, OIIEHWBATh PHUCKU TOCIEACTBUIN

ACATCIIBHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

— BIAJCTh HaBBIKAMH y4eOHO-
HCCJIE0BATEIbCKON u IIPOEKTHOMN
NEATeTLHOCTH, HaBbIKAMH Pa3peIICHUS
npooIieM;

— BBISBJIATH MPUIUHHO-CJICACTBCHHBIC
CBA3M M  aKTyalM3UpoBaTh  3ajady,
BBIIBUT'aTh THUIIOTE3Y (M$ peuicHud,

HAaXOJIUTh apTyMEHTHI JJIs1 10Ka3aTeIbCTBA
CBOUX YTBEPXKICHHM, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

— AHaJIM3UpoOBaTh IOJYUYCHHBIC B XOIC
PCIICHUA 3aga4uu PE3YJIbTATHI,
KPpUTUYICCKHU OLICHUBATH nux
AOCTOBCPHOCTD, IMPOrHO3HUpPOBATH

HN3MCHCHHEC B HOBBIX YCJIOBUAX;
YMCTb IICPCHOCUTL 3HAHUA B
TIO3HABATCJIIbHYIO U ITPAKTUYCCKYIO obnactu
KHU3HCACATCIIBHOCTH.

IMOHATHUAMUA U MTPEACTABICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,
IMP6 04. chopMUpPOBaHHOCTH YMEHUW HCMOJIB30BaTh HAWMEHOBAHHS
XUMUYECKUX COCJUHEHUN MEXIyHApOJHOTO COK03a TEOPETHUECKOM U
MPUKIIATHOW XUMHUU U TPUBUAJIbHBIE Ha3BaHMsI BAKHEHIIINX BEIIECTB (STUJIEH,
alleTWIeH, TIUIEepuH, QeHols, (GopManbaerui, YKCycHas KHCIOTa, TJIHIIMH,
YTapHbIM Tra3, YTJIEKHCIbId ra3, aMMHAK, ranieHass HW3BECTb, HeralleHas
U3BECTh, MUTHEBASI COJIA U IPYTHX), COCTABIATH (POPMYJIIBI HEOPTaHMYECKUX U
OpPraHMYECKUX BEILIECTB, YPABHEHHUS XMMHUYECKUX PEakiui, OOBACHATH HX
CMBICJI; TOATBCPKAATH XaAPAKTCPHBIC XUMHYCCKUC CBOMCTBA BCHICCTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U 3aIUCSIMU YPABHEHUN XUMHUYECKUX
pEaKLHnii;

IMP6 05. chopMHpPOBAaHHOCTh YMEHUW YCTAHABIMBATh MPHUHAIICKHOCTH
HN3YUCHHBIX HCOPraHUYCCKHUX M OPraHUYCCKHX BCUICCTB K OIMPCACICHHBIM
KJIaccaM M TpynIaM COSAUHEHUH, XapaKTEPU30BaTh UX COCTAB M BaXKHEHIINE
CBOﬁCTBa; ONpPCACIIATE BUABI XUMHUYCCKHUX cBsI3el (KOBaHeHTHaH, HOHHas,
MeTaJlJIN4ecKasi, BOJOPOIHAsA), TUIbl KPUCTAUIMYECKUX PEIIETOK BEIECTB;
KJ1acCU(pUIIMPOBATh XUMUYECKHE PEAKIINU;

I1P6 07. chopMUPOBAaHHOCTh YMEHHI TPOBOJIUTH PACUETHI MO0 XUMUUYECKUM
dbopMynaM W ypaBHEHHSIM XHMHUYECKHX pEaKkIHid C HCHOJIb30BAHUEM
(u3MYECKUX BEIMYMH, XapaKTEepHU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHOU
CTOPOHBI: Macchl, o0OBbeMa (HOPMAJbHBIC YCIOBHS) Ta30B, KOJIUYECTBA
BEILECTBA; HMCIOJIb30BaTh CHCTEMHbBIC XUMUYECKHE 3HAHUS I NPUHATHUS
pemeHHﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyaAllUAX, CBA3AHHBIX C BCIICCTBAMU
U UX IPUMEHEHHUEM.

OK 02.
Hcnonb3oBath
COBPEMECHHEIE
CpeICTBa MOUCKA,
aHayu3a u
UHTEPIPETANN
UHPOpPMALIUU U
nH(pOpMaITMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 32,124
podeCcCHOHAIBHOM

JInuHoCTHBIE pe3yabTaThl

0TPaKaTh B YACTH:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

—  c¢(hopMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILIECTBEHHOM
IPAKTUKH, OCHOBAHHOTO Ha JMAJore
KyJbTYpP, CIOCOOCTBYIOIIEIO OCO3HAHHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUDE;

— COBEpIIECHCTBOBAaHUE SI3BIKOBOM u
YUTATEJIbCKON KYJBTYpbl KakK CpeICTBa

HOJIZKHbI

JucuuniuHapHsblie (MpeIMeTHbIE) Pe3yJIbTAThI U J0/LKHBI OTPAKATh:
IIP6 06. BnameHHe OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHUS BEILECTB U
XUMHYECKUX  sBJeHWA  (HaONmoJeHWe,  W3MEpeHUe,  OKCIICPUMEHT,
MOJICIUPOBAHUE);

I1P6 07. chopMupOBaHHOCTH YMEHHI NMPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopMynaM U ypaBHEHHSIM XHUMUYECKUX pPEaKIUi C HCIOJIb30BaHUEM
(U3MUYECKUX BENUYHH, XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MaccChl, oObeMa (HOpPMAaJIbHBIE YCJIOBHsI) Ta30B, KOJIHYECTBA
BEIIIECTBA; HCIOJIb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHUS ISl TPUHSATHUS
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BELIECTBAMHU
Y UX IPUMECHEHUEM;




JACATCIIbHOCTHU

B3aUMOJIENCTBUS
MO3HaHUA MUpA.

MCXKIAY JIIOAbMHU H

MeranpeamMeTHble pe3yJbTaThl I0JKHBI
0TPakKaTh:

OBnajgeHne yHMBepPCAJIbHBIMHM Y4eOHBIMH
M03HABATE/ILHBIMH 1eiiCTBUSIMH:

B) padorta ¢ nngopmanmeii:

BJIAJICTh HaBBIKAMU MOy YCHHUS
uHpOpMaMM W3 HMCTOYHHKOB PAa3HBIX
TUIIOB, CaMOCTOSITEJILHO OCYIIECTBIISTh
NOWCK, aHali3, CHUCTEMATH3alMI0 U
UHTEPIPETALNIO uHpopMauu
Pa3IUYHBIX BUJIOB " bopm
NpEeCTaBICHHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax
C yd4eToM Ha3HauyeHUs WHpopmanuu u
() (9:10)7 ayJIuTOpuH, BbIOMpast
ONTHMANBbHYI0 (OPMY TPEICTABICHHUS U
BU3YyaITU3aIH;

OLICHUBATh JTOCTOBEPHOCTb,
JETUTUMHOCTh uH(pOpMAaIHH, ee
COOTBETCTBHE TIPAaBOBBIM U MOpPAJIbHO-
TUYECKUM HOpPMaM;

BJIAACTh HABBIKAMU paCHO3HaBaHI/I$I Hu
3aIUThl KHHOPMALUU, HHPOPMAITUOHHOMN
0€30MaCHOCTH JTAYHOCTH.

IP6 08. chopmupoBaHHOCTH YMEHHN IUTAHUPOBATH W  BBIMOIHSTH
XUMHAYECKHIA JKCIIEPUMEHT (TPEBpAIICHUSI OPraHUYECKUX BEIICCTB MpPHU
HAarpeBaHUM, IMOJyuYeHHE STHICHA U M3YYCHHE €r0 CBOICTB, KaueCTBEHHBIC
pEaKIfy Ha alibJACTHIbI, KpaxMall, YKCYCHYIO KHCIIOTY; JA€HATypalus OeIKOB
IpY HarpeBaHHH, IIBETHBIC PEaKIUH OEIKOB; MPOBOJIUTH PEAKIIMHA HOHHOTO
oOMeHa, OTpeieysTh Cpely BOTHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha
cynbdar-, kapOOHAaT- M XJOPHUI-aHUOHBI, Ha KATHOH aMMOHMS; peIlaTh
JKCTIEpUMEHTANIbHBIE 3afaun 1o TeMaM "Mertamisl" u "Hemertamnsl") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKH O€30MaCHOCTH TNpPU OOpAIICHUU C
BEIIECTBAMH U JTA0OPAaTOPHBIM 000pYyIOBaHHEM; TPEACTABIATh PE3yJIbTAThI
XHUMHUYECKOTO IKCTIEPUMEHTA B (JOPME 3alKCH YPAaBHEHUH COOTBETCTBYIOLINX
peaximii 1 GOpMyYIIHPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

IIP6 09. cdopMUPOBAaHHOCTH YMEHHS AaHATU3UPOBATh XHMUYECKYIO
UHPOPMALIMIO, TOTyYyaeMyl0 H3 Pa3HBIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyTHe).

OK 04. D¢ddexTruBHO
B3aMOJICCTBOBAThL
U paboTath B
KOJIJICKTHBE U
KOMaH/J1e

JIMYHOCTHBIE peE3yJIbTaThl AOJIZKHbI
oTpazkaTb B 4aCTu:

IpaKIaHCKOr0 BOCIIUTAHUSA:

— TOTOBHOCTb BCCTHU COBMCCTHYIO

JCSITEILHOCTh B HHTEPECAX TPaKIAHCKOTO
00111eCTBA;
YMEHHE
COIIMAJIbHBIMHU
COOTBETCTBUU  C

B3aMMO/ICNCTBOBATh C
WHCTUTYTaMHU B
UX (QYHKOMSIMU W

JAucuuniuHapHblie (MpeaMeTHbIE) pe3yJIbTAThI U J0/LKHBI OTPAkKATh:

IP6 08. chopMUpPOBAaHHOCT, YMEHHH IUIAHUPOBATH W  BBITIOJHITH
XUMHYECKHHM DKCIEpUMEHT (TpeBpalleHHsi OpPraHMYECKHUX BEUIECTB MpH
HarpeBaHUU, TOJYYCHHE STUJIEHA W W3Y4YEHHE €ro CBOWMCTB, KaYECTBEHHBIE
pEaKIuu Ha ambJeTUbl, KpaxMal, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKoB
MIpU HArpeBaHUU, I[BETHBIE PEAKIIMU OEJIKOB; MPOBOJUTH PEAKIIUU MOHHOTO
oOMeHa, ompeAensiTh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIUU Ha
cynmb(dar-, KapOoHAT- W XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS; peEIIaTh
JKCTIICpUMEHTANIbHBIE 3afaun 1o TeMaM "Meramisl" u "Hemeramnsl") B
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Ha3HAYECHUEM.

MertanpenmeTHbie pe3yJbTAThl J0JAKHBI
0TPakKATh:

OBnanenue YHHUBeEpPCAJbHBIMHU

KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH:

0) coBMecTHAsI IeITeJIbHOCTD:

— IIOHUMAaTh u HCIIOJIb30BaTh
MPEUMYILECTBA KOMaHIHOMN 51
WHAUBUAYaIbHON paboThI;

— IpUHUMATh enu COBMECTHOI
JIeSTeTbHOCTH, OpraHU30BHIBATH u
KOOPJIMHUPOBATh  JIEUCTBUS 1O €€
JIOCTH>KEHHIO! COCTaBJISITh 1aH
JIEMCTBUM, pacnpenessiTh POJIU C YUETOM
MHEHHU Y4aCTHUKOB 00cyX1aTh
pe3yNbTaThl COBMECTHON PaOOTHI.

OBaanenue YHHMBEPCAJbHBIMH

peryJIATUBHbIMHU AeHCTBUSMMU:

r) IpUHATHE Ce0s1 U APYTUX JI0ei:

— TPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTHUX
JIOJEd NpU  aHAM3€  PE3yJIbTaTOB
JeSATeTbHOCTH;

— TpU3HaBaTh CBOE MPABO W MPABO JAPYTHX
JI0JIeH Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C

MO3ULIMH JIPYTOT0 YeJIOBEKa.

COOTBETCTBUHM C TMpaBWJIAMH TEXHUKH O€30MaCHOCTH TNpPU OOpAIICHUU C
BEIIECTBAMH U JIaOOpaTOPHBIM 000pYAOBaHUEM; MPEACTABIATH PE3yJIbTaThl
XHUMHUYECKOTO IKCTIEPUMEHTA B (JOPME 3alUCH YPAaBHEHUH COOTBETCTBYIOLINX
peakuuii 1 GopMyIUpPOBaTH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB.

OK 07.
CopeiicTBOBaThH
COXPAHCHHIO
OKpYyXKarolen
Cpelbl,
pecypcocOepekeHu
10, IPUMCHSTH
3HaHUA 00
W3MCHCHUU

JInuHoCTHBIC pe3yJabTaThl AOJIKHBI

0TPaXKaTh B YaCTHU:

JKO0JIOTHYECKOr0 BOCIIMTAHUS:

—  c(hopMUPOBAaHHOCTb HKOJIOTHYECKON
KYJIBTYPBI, [IOHUMAaHue BIIUSTHUSA
COLIMATIbHO-D)KOHOMHUYECKUX  IIPOLECCOB
Ha COCTOSIHUE IPUPOJHOM U COLMAIIBHOU
Cpensl, OCO3HaHHE rJ100aJIbHOTO
XapakTepa YKOJOTHYECKUX Mpobiem;

JucnuniuHapHble (IpeAMeTHbIE) Pe3yJbTAThI U J0JILKHBI 0TPAkKATh:
IIP6 01. chopMupoOBaHHOCTH MPEACTABICHUI: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHH B IO3HAHUM SIBICHUN
npuponbl, B (OPMHUPOBAHMM MBINUICHUS U KYJbTYpbl JIUYHOCTH, €€
(yHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOJUMOMN JJIsl peIeHHs] TPAKTHYECKUX
3aJa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpelie;

IIP6 10. chopMUpOBaHHOCTH YMEHHUH COOJIIOJATh MpPaBUia YKOJIOTHYECKU
11€J1€C000pa3HOro MOBEJIEHUSI B OBITY W TPYJIOBOW JEATEIBLHOCTU B HENSIX
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KITUMAaTa, PUHITUIIBI
OepEeKITUBOTO
MIPOU3BO/JICTBA,

¢ pexTHBHO
JICICTBOBATH B
Ype3BbIYAHBIX
CUTYaIUIX

— IUIAHUPOBAHHE U OCYIIIECTBIICHUE
JNICUCTBUA B OKPYXAaloIIel cpene Ha
OCHOBE 3HAHUSA LEIeH yCTOWYMBOIO
pa3BUTHS YEJIOBEUECTBA;

— AaKTHUBHOE HEINIPUATHE JEHUCTBHH,
IIPUHOCSIIMX BPeXl OKPYXKaroIIeH cpelie;

— yMeHue IIPOrHO3UPOBATH
HEeOJIaronpusITHbIE DKOJIOTUYECKHE
MOCIIEACTBHS IIpeITPUHUMAEMBbIX
JIEUCTBUI, MPEIOTBPAILATH HX.

MeranpeaMeTHble pPe3yJbTaThl I0JKHBI

0TPakKATh:

OBnajgeHne yHHMBEpPCAJIBbHBIMH Y4eOHBIMH

NMO3HABATE/ILHBIMU el CTBUSIMM:

B) pabora ¢ uHopmanmeii:

WCTIOJB30BATh CPEACTBA MHPOPMALMOHHBIX H

KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B PEILICHUN

KOIHUTHUBHBIX, KOMMYHUKaTUBHBIX U

OpraHU3aLMOHHBIX 33]1a4 C COOJI0ACHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKHU

0€30I1aCHOCTH, TUTHEHBI,

pecypcocOepexeHns, IPaBOBBIX U ITHIECKUX

HOPM, HOpM MH(OPMAITMOHHON

COXPAHEHHUS CBOETO 3/10pPOBbs U OKPY’KAIOLIEH IPUPOAHOM Cpebl; YUUTHIBATh
ONaCHOCTh BO3JEUCTBHUS Ha JKHUBbIE OPraHU3Mbl OINpPE/IEICHHBIX BEIIECTB,
IIOHMMasl CMBICII IOKA3aTelsl IPEAETBbHON JOMTyCTUMON KOHIIEHTPALUH.

0e301aCHOCTH.
IIK 1.1. Beimoauars | - TOTOBHOCTE K CaMOpPa3BUTHUIO, | - YMETh IUIAHUPOBATH U BBHITIOJIHATH XUMUYECKHI IKCTIEPUMEHT (TIpEeBpaIeHUS
paboTHI TIO BBOTY CaMOCTOSITEIILHOCTH U CaMOOTIPEICIICHHIO; OpPTaHMYECKUX BEIIECTB TPU HATPEBAHUU, MOJIYYCHHUE ITHIICHA W U3YYCHUC
JIOMOBBIX U CHJIOBBIX | -OBJIaJ€HHUE HaBBIKAMH y4eOHO- | ero CBOWCTB, KaueCTBEHHBIC PEaKIMU Ha ajubAETUIbI, Kpaxmal, YKCYCHYIO
CHCTEM B HCCIIEN0BATENbCKOM, IIPOEKTHOM U | KUCIIOTY; JIeHAaTypalus OSJIKOB MPU HAarpeBaHUH, [[BETHBIC PEAKIIMU OEJIKOB;
IKCILTyaTaIuIo; COLIMAILHON ESTENHHOCTH, MPOBOAUTH PEeaKIIMU HOHHOTO 0OMEHa, OMPEIENSITh CPely BOJAHBIX PACTBOPOB,
Osiaaaenue YHHUBEPCAJBHBIMHU | KAUECTBEHHBIC PEaKIMU Ha cyibdar-, kKapOoHAT- W XJIOPUA-aHUOHBI, HA

KOMMYHUKATHBHBIMH ACHCTBUAMM:

0) coBMecTHasi 1eITeJIbHOCTD:

- NIOHMMAaTh U HUCIOJb30BaTh NPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUYaJIbHOU pabOThI;

- IIPUHUMATH L[ENH COBMECTHOI

KaTHOH aMMOHHS; pelllaTh IKCIIEpUMEHTaIbHbIE 3aJauu 1o TeMaM "Metasuibr"
u "Hemerannel") B COOTBETCTBHM € IPpaBHJIaMU TEXHUKH 0€30MaCHOCTH MpU
oOpalleHnH ¢ BeIeCTBaMH U J1a00paTOPHBIM 000PYAOBAaHHEM; MTPEJICTABIATh
pe3ynbTaThl XHMHUYECKOTO OJKCIEpUMEHTa B (opMe 3alHucHU ypaBHEHHM
COOTBETCTBYIOIMX peaKIMid W (OpMYJIHpPOBATH BHIBOJbl Ha OCHOBE ITHX
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NeSATEIbHOCTH, OpraHU30BBIBATh u
KOOPJIUHUPOBATH necTBUs o ee
JOCTIDKCHMIO: COCTaBJIATh IUIaH ACHCTBHUH,
pacmpeneniaTb poJd C y4eTOM MHEHHH
YYaCTHUKOB 00CyX1aTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATH M BBIMONHITH PadOTy B
YCIIOBUSIX ~ PEaIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHIECTBIISATh MO3UTUBHOE CTPATETHUYECKOE
MOBEJIEHUE B  PA3IMYHBIX  CHUTYaLHUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUe, OBITh
WHUITUATHBHBIM

OBnanenue YHHBeEpPCAJbHBIMHU
PeryasiTHBHBIMH J1€HCTBUSIMU:

I') NPUHATHE ce0sl U IPYTUX JIIO/eil:

- MPUHUMATh MOTUBBI M apTyYMEHTBI JPYTHX
Troen npu aHanuze pe3yJIbTaToOB
JeSATEIbHOCTH;

- MPU3HABaTh CBOE IMPABO M IPaBO JIPYrHX
JI0JIEH Ha OIIMOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3ULIMH JIPYTOTO YEJIOBEKa,;

pe3yabTaToOB

IIK 3.1. BeimmomHATH
MOHTAaK ITMTAIOIINX
n
pacrnpeienuTeIbHbIX
MyJIbTOB U IITUTOB
OCBETHTENILHBIX
ceTer u
CBETUJIBHUKOB;

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTH U CAMOOIIPEIEIIEHHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIE0BATENbCKOM, IIPOEKTHOM u
COIMAJILHOM AeSITEIIFHOCTH,

OBiaaaenue YHHMBEPCAJbHBIMH
KOMMYHHKATHBHBIMH JeHCTBUSIMH:

0) coBMecTHAsl 1eATEeJIbHOCTD:

- IOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ WHIMBUYaTbHOU PabOTHL;

- MPUHUMATh eau COBMECTHOM
JIeSITEIbHOCTH, OpraHu30BbLIBAThH u

- YMETb IJIAHUPOBATH U BBHITIOJIHATH XUMHUECKUN SKCTIEPUMEHT (TpeBpallieHus
OpPraHUYECKUX BEIIECTB MPHU HAarpeBaHHM, MOJYYEHUE ITHICHA U U3YUYCHUE
€ro CBOMCTB, KaUECTBEHHbIC PEaKIMU Ha ajbJAETUAbI, Kpaxmal, YKCYCHYIO
KHUCJIOTY; A€HaTypauus OeJIKOB MU HarpeBaHWH, LIBETHBIC PEaKIUH OENKOB;
MIPOBOANTH PEAKIIMH HOHHOTO OOMEHa, ONPeIeATh CPey BOJHBIX PACTBOPOB,
KayeCTBEHHbIE pEakUuu Ha cyinbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUSI; pelllaTh SKCIIEPUMEHTAJIbHBIE 3a]]a4u Mo TeMam "Mertayuibr"
u "Hemertamibl") B COOTBETCTBUU C MpaBHJIAMH TEXHUKH O€30MaCHOCTH MpHU
oOpalleHuu ¢ BelecTBaMu 1 Ja00OpaTOPHBIM 000PYI0BaHUEM; TIPEACTABISITh
pe3yabTaThl XMMHUYECKOTO SKCIepUMEHTa B (GopMe 3alucu ypaBHEHHN
COOTBETCTBYIOIIUX DPEAKIUH H (OpPMYyJIUPOBaTH BHIBOABI Ha OCHOBE ATHX
pe3yJIbTAaTOB
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KOOpAUHHUPOBATH JNEUCTBUSA o ee
JOCTIDKCHHIO: COCTaBJIATh IIaH JCHCTBUH,
pacnpenenarb poJd C y4eTOM MHEHMH
YYaCTHUKOB o0cyXJ1aTh pe3yabTaThl
COBMECTHO paboThI;

- KOOPAMHHUPOBATH M BBINOJHITH PaboOTy B
YCIOBUSIX ~ PEAJIbHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHLIECTBJISATh MIO3UTUBHOE CTPATETNYECKOE
MOBEJEHUE B  PaA3IMYHBIX  CHUTyalHsX,
MIPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH
VHULIMATUBHBIM

Osnanenue YHHBepCaJbHBIMHU
peryJIATUBHbIMHU AeHCTBUAMU:

I') NPUHATHE ce0s1 M APYTUX JI0JeH:

- IPUHMMAaThb MOTHUBBI M apryMEHTBI IPYTUX
monen npu aHanuse pe3yJIbTaToB
NEeSATEIbHOCTH;

- NpU3HABaTh CBOE IPaBO U IIPaBO JPYIHX
JIFOJEH Ha OIINOKU;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUD C
MIO3ULIMH JIPYTOT0 YEJIOBEKa,;

IIK 3.2. BuImoaHsaTh
paboTHI IO
MIPOKIIATIKE
MIPOBOJIOB U Kabemnei
OCBETUTENBHBIX
ceTer u
CBETHIHHUKOB;

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEILHOCTH U CAMOOIIPEETIECHHUIO;
-OBJIaJICHUC HaBBEIKAMH y4eOHO-
HCCIEI0OBATEILCKOM, MPOEKTHOM U
COLIMANILHOM AeSITEIbHOCTH,

OsBjaaaenue YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH:

0) coBMecTHAasl 1eATeJILHOCTD:

- MOHUMATh U HCIOJb30BATH MPEUMYIIECTBA
KOMAaH/THOW ¥ MHINBUIYJIbHOU PabOTHI;

- YMETb IIJIAHUPOBATH U BBIIOJIHATh XUMHUUECKUN SKCIIEPUMEHT (TIpEBpaILeHUs
OpPraHUYECKHX BELIECTB NPU HAarpeBaHHM, MOJy4YEHUE ITHICHA U U3y4YEeHUE
€ro CBOMCTB, KaUECTBEHHBIE PEAKLMU Ha aJbAETUABI, KpaxMall, YKCYCHYIO
KUCIJIOTY; JIeHaTypauus OeJIKOB IIPHU HarpeBaHUU, LIBETHbIE pEaKIUH OENKOB;
POBOJUTH PEAKIIMU HOHHOTO OOMEHaA, OTPEACTISTh CPeay BOAHBIX pAaCTBOPOB,
Ka4eCTBEHHbIE peakluu Ha cyiabdar-, kapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; PEIIaTh dKCIIEpUMEHTANIbHBIE 3a1a4M 110 TeMaM "Mertasuibl"
u "HemeTannbr") B COOTBETCTBUM C MPaBUIIaMU TEXHUKH O€30MAaCHOCTH TIPH
o0palleHnu ¢ BEIIEeCTBAaMH U Ja00paTOPHBIM 000PYAOBAaHHEM; ITPEIICTABIATH
pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucu ypaBHEHHH

- IIPUHUMATh Lenu COBMECTHOHM | COOTBETCTBYIOLIMX pPEAaKUUH M (POPMYIHPOBATH BBIBOABI HA OCHOBE 3THUX
NEeATEIbHOCTH, OpraHU30BbIBATH U | pe3yabTaToB
KOOPJAMHHUPOBATH JCUCTBUS 1o ee
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JOCTIDKCHHIO: COCTaBJIATh IUIaH JACHCTBUH,
pacmpenensaTb poid C y4eTOM MHEHHH
YYaCTHUKOB 00CyXI1aTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATH ¥ BBIMONHITH PadOTy B
YCIIOBUSIX ~ PEaIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHIECTBJISATh MIO3UTUBHOE CTPATETHUYECKOE
MOBEJIEHUE B  PA3IMYHBIX  CHUTyalHUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHue, ObITh
MHUIIUATHBHBIM

OBnajnenue YHHBeEPCAJbHBIMHU
PeryasiTHBHBIMH J1€CTBHSIMU:

I') NPUHATHE ce0sl U IPYTUX JIIOIeil:

- MPUHUMATh MOTUBBI M apTyYMEHTBI JPYTHX
Troaen npu aHau3e pe3yJIbTaTOB
JeSATEeTbHOCTH;

- MpPU3HABaTh CBOE IMPABO M MPaBO IPYrHX
JI0JIEH Ha OIIMOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3ULIMH JIPYTOTO YeJIOBEKa,;

IIK 3.4 BrimoaHaTh
HaJaJKy
AJIEKTPONPOBOJIOB;.

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEIbHOCTH ¥ CAMOOIIPENEIIEHHUIO;
-OBJaJICHUE HaBBIKAMH y4eOHO-
HCCIIE0BATENIbCKOM, IIPOEKTHOM u
COIMAJILHOM JeSITEIIFHOCTH,

OBiaaaenue YHHMBEPCAJbHBIMH
KOMMYHHKATHBHBIMH JeHCTBUSIMM:

0) coBMecTHAasl 1eATeJIbHOCTD:

- IOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ WHIUBUIYaTbHOU PabOTHL;

- MIPUHUMATH Leau COBMECTHOI
JIeSITENLHOCTH, OpTraHU30BHIBATH 51
KOOPJIMHHUPOBATH nefcTBUs o ee

JIOCTMIKEHHMIO: COCTaBIISITh IJIaH JCHCTBHI,

- YMETb IJIAHUPOBATH U BBHITIOJIHATH XUMHUECKUN SKCTIEPUMEHT (TIpeBpallieHus
OpPraHUYECKUX BEIIECTB MPU HAarpeBaHHM, MOJYYEHUE ITHICHA U U3YUYCHUE
€ro CBOMCTB, KaUECTBEHHbIE PEaKIMU Ha ajbJAETUAbI, Kpaxmall, YKCYCHYIO
KHCJIOTY; A€HaTypauus OEJIKOB IpHU HarpeBaHUU, LIBETHBIC PEaKIUH OENKOB;
MIPOBOAUTH PEAKIIMM HOHHOTO OOMEHa, ONPeIeATh CPey BOJHBIX PACTBOPOB,
KayeCTBEHHbIE peakUuu Ha cynb(dar-, kapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUSI; pelllaTh SKCIIEPUMEHTAJIbHBIE 3a]]a4u o TeMam "MeTtayuibr"
u "Hemertamibsl") B COOTBETCTBUU C MpaBHJIAMH TEXHUKH OE30MaCHOCTH MpHU
oOpalleHuu ¢ BelecTBaMu 1 Ja00OpaTOPHBIM 000PYI0BAHHEM; TIPEICTABISITh
pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIUX pPEAKIUM H (OpMYyIUPOBaTh BHIBOJABI Ha OCHOBE ATHX
pe3yabTaToB
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pacnpenenarb poJid C  y4eTOM MHEHMH
YYaCTHHUKOB 00CyX/1aTh pe3yJIbTATHI
COBMECTHOH paboThI;

- KOOPJMHHUPOBATh U BBINOJHATH paboTy B
YCIIOBUSIX  PEAJIbHOTO, BHUPTYaJIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOIEHCTBUS;

- OCYUIECTBJISATh MIO3UTUBHOE CTPATETNYECKOE
MOBEJICHNE B  PA3JIMYHBIX  CHUTYyalUsX,
MIPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH
MHUIMATUBHBIM

Osnanenue YHUBepPCAJIbHBIMH
peryJIITHBHBIMHU eCTBUSIMH:

I') NPUHATHE ce0s1 M APYTUX JI0JeH:

- NIPUHUMaTb MOTHUBBI M apryMEHThl APYTUX
monen npu aHanuse pe3yJIbTaToB
NESITeNbHOCTH;

- MPU3HABATh CBOE NPABO U TMPaBO APYTUX
JIFOJCH Ha OIINOKMU;

- pa3BUBaTh CIIOCOOHOCTH NOHUMATh MUP C
MO3MIIMU IPYTOr0 YEJI0BEKa;

[K 4.1
OOcyxuBaTh
obopynoBaHue C
ABTOMATHYECKUM
peryJupoBaHHEM
TEXHOJIOTUIECKOTO
nporiecca;

B 00/1acTH 3K0/10THY€CKOT0 BOCIUTAHMS:

- c(hOpMUPOBAHHOCTh 9KOJIOTUYECKON
KYJbTYpbl, IOHUMAaHHUE BIUSHUS COIIMAIBHO-
SKOHOMHUYECKHX TPOLECCOB HAa COCTOSTHUE
MIPUPOJHON U COLMATIBHOM Cpe/ibl, 0CO3HAHUE
IJI00aTBPHOTO  XapakTepa  3KOJOTHYECKHX
npobiuewm;

- IUIAHUPOBAHUE U OCYILIECTBICHUE JACHCTBHI
B OKpY’KaloIlIEW cpele Ha OCHOBE 3HAHUS
1IeJIe YCTOMYHMBOTO Pa3BUTHA YEIIOBEUECTBA;
AKTUBHOE HENPUITUE AEUCTBUM, IPUHOCALIUX
BpE€l OKpY KaroIIeh cpeae;

- YMEHHUE NMPOTHO3UPOBATH HEOIArONPUSTHBIC
JKOJIOTUYECKHE MIOCJIEICTBUS
OpeaTpPUHUMAECMBIX JIeNCTBHUIA,

- chopMUpOBATh TMPEACTABICHUS: O XUMHYECKOH  COCTABJISIOIICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, POJIM XMMHUHU B TNO3HAHWUU SIBICHUI
npUpoAbl, B (OPMHPOBAHMHM MBIIUICHUS © KYJIbTYPhl JIMYHOCTH, €€
(yHKIIMOHATTEHOM TPAaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs] MTPAKTHYECKUX
3a/1a4 U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
MPUPOIHOM Cpee;

- YMeTh COOIONAaTh MpaBUiIa IKOJIOTUYECKHU IEIeCO00Pa3HOTO MOBEACHUS B
OBITY U TPYIOBOH AESATENBHOCTU B LIETSX COXPAHEHHs] CBOETO 3/10pOBbS U
OKpYKarolllell NPUPOJHOW CpEelbl; YYUTHIBATh OMACHOCTb BO3IAECHCTBUS HA
JKUBBIC OPTaHM3MBbI OINPENEIICHHBIX BEIIECTB, MOHUMAs CMBICI IMOKA3aTeNs
MpEeIEIbHON TOIYCTUMOW KOHUEHTPALIMU
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IIPEIOTBPALLATh UX;

- paclIMpeHHe  ONbITa  JAEATEIbHOCTU
9KOJIOTMUECKOI HAIpPaBIECHHOCTH;

- OBJIaJICHUE HaBbIKAMHU y4eOHO-
HCCIIE0BATENIbCKOM, IPOCKTHON U
COIMANILHOM JeSITEIIFHOCTH,

[1K 4.4. BeimoyHAITH
PEMOHT U
o0OcyKuBaHUE
pacnpeenuTeabHbIX
YCTPOMCTB
HanpspkeHueM 110 10
kBT, ycTpanenue
HEHUCIIPaBHOCTEN B
HUX.

B o6s1acTH 3K0/10rM4YeCKOr0 BOCIMTAHHUSA:

- c(hOpMUPOBAHHOCTh 9KOJIOTUYECKOU
KyJbTYpBbl, IOHUMaHUE BIUSHUS COLIMAIBHO-
SKOHOMHUYECKHX IPOLECCOB HAa COCTOSHUE
IIPUPOIHOMN U COLIMATILHOM Cpefibl, OCO3HAHUE
rJI00aTBbHOTO  XapakTepa  3KOJOTHYECKHX
npooem;

- IJJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUI
B OKpY’)Kalolllell cpele Ha OCHOBE 3HAHUs
11eJIe YCTOMYHMBOTO Pa3BUTHA YEIIOBEUECTBA;
AKTUBHOE HENIPUATHE JCHUCTBUN, IPUHOCAIINAX
BpE/l OKPYKAIOIIeHl cpejie;

- YMEHHE MPOTHO3UPOBATh HEOIArONpHUATHBIC

JKOJIOTUYECKHE MIOCJIE/ICTBHS
MpEeATPUHUMAEMBIX JIEUCTBUH,
MPEAOTBPAIIATh UX;

- paclIMpeHuEe  OIbITa  JEATEIIbHOCTH

9KOJIOTUYECKOW HAIIPaBICHHOCTH;
- OBJIQ/ICHUE HaBBIKAMU Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON 1
COIIMAJIbHOM AeSITEIbHOCTH,

- chopMUpOBAaTh TPEACTABICHUS: O XUMHYECKOH  COCTABJISIOIICH
€CTECTBEHHOHAy4YHOW KapTHUHBl MHpA, POJIM XMMHUU B IO3HAHUU SIBICHUI
npuponbl, B (OPMHUPOBAHMHM MBINUICHUS W KYJBTYPBl JIMYHOCTH, €€
(yHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOJUMOMN ISl pEeHICHHs MTPAKTHYECKUX
3a/1a4 ¥ KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM cpelie;

- YMeTh COOJIONAaTh MpaBUiIa YKOJIOTUISCKHU IEIeCO00Pa3HOr0 MOBEACHUS B
OBITY U TPYIOBOH AESITENBHOCTU B LIETSAX COXPAHEHHs] CBOETO 3/10pOBbS U
OKpYKaroIlel NPUPOJHOW CpElbl; YYUTHIBATH OMACHOCTb BO3IAEHCTBUS HA
JKUBBIE OPraHM3MBbI ONPENEJICHHBIX BELIECTB, MOHMMAas CMBICI IOKA3aTeNs
MpEEIbHON TOIYCTUMOW KOHUEHTPALIMU
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2. CTPYKTYPA Y COJIEPX KAHUE OBIIEOBPA3OBATEJIBHOM TUCIUTLIIMHBI

2.1. O6beM JUCHUILIMHBI U BUbI y4eOHOH padoThl

Buj yueOHoit padoThI

O0BeM B yacax

TECTUPOBAHUS

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHUTINHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
BT. U.:

TEOpeTUIeCcKoe 00yIeHHE 28
IIPAKTUYECKUE 3aHATUS 22
ab0paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE pabOThHI 6
IIpodeccuoHanbHO-OPHEHTHPOBAHHOE CO/lep:KaHUe (CO/lep:KaHue 3
NMPHUKJIAHOT0 MO1YJIf)

BT. U..

TeopeTuieckoe o0yueHue 4
NPAaKTUYECKUE 3aHATHS 4
IIpomeskyTouHasi atrecTanus (1uddepeHIUpOoBaHHbIN 3a4eT) B BUIE 5
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2.2. TemaTnyecKkMii IJIAH U COAEPKAHME JUCHUILTMHBI « XMMHUSD)

Coaepsxanue yueOHOro MaTeprasa (0CHOBHOe U PogecCHOHATBHO Yposenn .
HaumenoBanue . O0bém | Dopmupyemble
pasIeIOB 1 TeM OpPHEHTHPOBAHHOE), 1a00pATOPHbIE H NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOH | yCBOEHHS 4acOB | KOMIeTCHIHN
MOYJIb
1 2 3 4

Coaep:kaHue y4eOHOr0 MaTepHuaJja 64
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHH 19
Tema 1.1. Coaep:xxaHue yueOHOIro MaTepuaJa 3 OK 01
OcHoBHbIE 1 Xumuyeckuii nemMeHT. AToM. S1apo aroma, M30TOMbI. DJIEKTPOHHAS 000JIOUKA.
XUMUYECKHE IIOHATHSA | DHEPreTHUYEeCKUe YPOBHHU, MOAYPOBHU. ATOMHBIE OpOWTaNH, S-, p-, d- SJIEMEHTHI.
U 3aKOHBI, CTpoeHHE |OCOOCHHOCTH paCHpEeNeNCHUs JJIEKTPOHOB MO OpOMUTa M B aToMax d3JEMEHTOB 2 1
aTOMOB  XMMHYECKHMX |TMIEPBBIX YETHIPEX NEPHOJOB. DJEKTpOHHAs KOH(urypaius atroMoB. OCHOBHBIC
AIIEMEHTOB XUMHYECKHE 3aKOHBI

IIpakTHyecKue 3aHATHS

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

KOJIMYECTBEHHBIMU 3aKOHAMHM B XMUMHHM M PacyeTbl MO YPAaBHEHUSM XUMHUYECKHX

peaxkuuin.

OTHOCHUTENbHBIE aTOMHAA U MOJIEKYJIsipHas Maccbl. MonsipHas macca. KonuyectBo 3 2

BemecTBa. MaccoBasi J0Js BelecTBa. 3aKoH ABOraapo. MosIpHbI 00beM rasos.

OTtHocuTeNnbHAs MIIOTHOCTH ra3oB. PacueTsl M0 ypaBHEHUSM XMMHYECKUX peakuuit

C HCIIOJIb30BAaHMEM MAacCOBOM JI0JIM BellecTBa, oObeMa (HOpMaJIbHBIE YCIIOBHSA)

ra3oB, KOJIMYECTBA BELIECTBA
Tema 1.2. Coaep:kaHue y4eOHOIr0 MaTepHuaja 2 OK 01
[Tepnonnueckuii 3akoH | [IpakTHyecKue 3aHATHS OK 02
u Iepuoanyeckas |4-5 IpakTuueckas padora Ne2. «M3yueHne MeproIUIeCKUX 3aKOHOMEPHOCTEN U UX IK-1.1
CHCTEMAa XUMMYECKHX |B3aMMOCBSA3U CO CTPOEHUEM aTOMOBY. IIK-4.4
snementoB  JI.  HW. (Ilepuoamueckas cucrema xumudeckux osiaementoB JI.M. MenneneeBa. CBsasb 3 ) K -3.1
MenneneeBa, ux CBA3b IEPUOANIECKOrO 3aKOHA W IlepHOJMYECKON CHCTEMBI XHUMHYECKUX DJIEMEHTOB C I[IK-34

c COBPEMEHHOMN
Teopuei CTpOCHUS
aTOMOB

COBPEMEHHOU TeopHeil CTPOeHHs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS! CBOMCTB
XUMHYECKHX D3JIEMEHTOB, O00pa3yeMbIX HUMH MPOCTHIX M CJOXKHBIX BEIIECTB IO
rpymnmam u nepuojaam [lepuoauueckoi CUCTEMBbL. 3HaUE€HHE MEPUOIUIECKOTO 3aKOHa
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Y CUCTEMBI XUMUYECKHUX 3JiIeMeHTOB [[.M1. MeHeneeBa B pa3BUTHN HAYKH.
VYcraHOBIEHHE CBSI3M MEXAY CTPOCHHEM AaTOMOB XHMHUYECKHX 3JIEMEHTOB H
NEePUOINYECKUM U3MEHEHHEM CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUU B
COOTBETCTBUU C TMojokeHueM Ilepuogmyeckoil cucrtemsbl. PelieHre MNpaKTUKO-
OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha XapaKTepu3aluio XUMUYECKUX
371eMEeHTOB « MeTanueckue / HeMeTaJUIMYeCKHUe CBOMCTBA XMMUUECKUX 3JIEMEHTOB
B COOTBETCTBUU C MX 3JECKTPOHHBIM CTPOCHUEM U IMOJOKEHUEM B NEPHOIUYECKON
cucteMe xuMmuieckux aneMenToB J.M. MenaeneeBay

Tema 1.3. Coaep:kaHue y4eOHOIr0 MaTepHuaja OK 01
Crpoenne BemectBa | 6 CTpoeHHE BeEIIECTBA. XHUMHYECKas CBs3b. BHIB XHMHYECKOH CBS3M
u Ipupoja | (KoBaJieHTHAsE HEMOJIApHAs M TOJISIpHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
XUMHYECKOH  CBA3H. | 00Opa30BaHUs KOBAJICHTHOW XUMHYECKOW CBS3UM (OOMCHHBIH W JOHOPHO-
MsorooGpa3ue akuenTopHelif). BomoponHast cBs3b. BaneHTHOCTh. DNEKTPOOTPHULATEIBHOCTD.
BEIIIECTB Crenenb okucaeHus. MoHbl: KaTHOHBI U AHMOHBI
IIpakTHYeckne 3aHATHS
7-8 IlpakTtuueckas pabora Noe3 « VI3yueHue CTpOEHHUS BEIIECTBA U MPHUPOIbI
XUMHYECKOU CBS3U».
JlemoHcTpanusi MoJieie KPUCTAUTMUECKUX PEIIeTOK: MOHHOW (XJIOpHA HATpus),
aToMHOH (Tpadur W anmas), MOJEKYJIsIpHOW (YIJIEKHCIBIH Ta3, uon),
METaITNYeCKON (HATpuid, MarHuii, Menp). PemeHne mpakTHuecKUx 3aJaHUN Ha
COCTaBJICHHUE 3JICKTPOHHO-rpaduuecKuX HopMyJ1 2IeMeHTOB 1—4 mepruoaoB
Tema 1.4. Conep:kanue y4yeOHOTr0 MaTepuaja OK 01
Knaccudukanus, 9 Knaccudukanus HeopraHuyeckux BelmiecTB. HomeHKIaTypa HeopraHMYeCKHX OK 02
u HOMEHKJIATypa | BemEeCTB (OKCHIIbI, TUAPOKCUIBI, KUCIOTHI, COJIM). BerecTBa MOJEKyISIpHOTO U
HEOPTaHUYECKUX HEMOJICKYJISIPHOTO CTPOCHHUS. ArperatHbie COCTOSTHHSI BEIIIECTBA.
BEILIECTB Kpucrannmaeckue u amopdHbie BelecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.

Tumel  KPUCTAIIMYECKUX  PEIMIETOK  (aTOMHasl, MOJEKYJsIpHAs, HOHHAasi,
MeTaJlIn4eckasi). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THMA KPUCTAITMYECKON
pEeMETKU

IIpakTHYecKHe 3aHATHA
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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 IIK - 1.1
paBHOBeCHE IUIONIA/IM PEaKIIMOHHOM MOoBepXHOCTH. TernoBbie 3hpPeKThl XUMUYECKUX PEaKu: I[IK-3.2

I[IK-34

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

Tema 1.7.
PactBopsl, TEOpHUs
JNEKTPOIIUTUYECKON

JUACCOIIMAIIMU U UOHHBINA
o0MmeH

Coaep:kaHue y4eOHOI0 MaTepHuaja

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-3.1
I[IK-3.2
IIK-3.4

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
IIK-1.1
IIK-3.1
I[IK-34
IIK-4.4
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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,

CTpOEHUE
HOMEHKJIaTypa

n

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.

YrieBoaopoibl

n HXx

IIPUPOJHBIE UCTOYHUKH

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-1.1
I[IK-3.2
IIK-3.4
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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-1.1

Kiaccuukanueid BEICOKOMOJICKYJIIPHBIX COSIMHEHU K - 3.1
OcHOBHbIE TOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, IIK-3.2
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3ALMU, CPEIHSS MOJICKYJIspHas IIK - 4.1
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 K -3.2
U 1podecCHOHANBbHON | OTACTBHBIX KJIACCOB (YIJIEBOJOPOMAbI, CIHUPTHI, (EHOJBI, XJIOPOPTaHHMYCCKUE IIK-3.4
JIeATEIbHOCTH YEJI0BEKa | TPOM3BOHbBIE, ANbICTHIBI M  JIp.), T[OKasaTreilb MPeacibHO  JOMYCTHMOM K -4.1
[IK-4.4

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. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBbI OBILIEOBPA3OBATEJILHOI
JUCHUILINHBI

3.1. MaTepuajibHO-TeXHHYECKOE O0ecevyeHue:

Peanuzanus mporpaMMbl AUCUUILTHHBI TpeOyeT Hanmuyus ydyeOHoro xabunera Xumus U buonorus
Ne304.

O6opynoBanue yueOHoro kabunera: HacteHHble CTeH bl MOCTOSIHHOM dKcro3uiuu «O01ie GopMyIibl
OpraHUYEeCKUX COCTUHEHUN», « PacCTBOPUMOCTH COJIel, KHCIIOT U OCHOBAHHUM B BO/IE», « DIIEMEHTHI C
MIOCTOSIHHOM M NMEPEMEHHON BaJE€HTHOCThIOY», « PU3NUECKUE BEJIMUYHUHBI B XUMUYECKHUX Pacu€Tax», «
Xumus u Ku3Hb», «Munepainsl u pyas», «[ICXD JI.M.MenneneeBa», « Texauka 6e301mMacHOCTH Ha
YpOKax XUMHUW.

YueOHbie HArIsAHBIC TOCOOUS:

- pa3pabOTKH MPAKTUYECKHX, JJAOOPATOPHBIX PabdoT,

- pa3pabOTKH 3aHATHH JJIS1 CAMOCTOSITETILHON paboThl 00yJaromuxcs,

- TeMaTU4eCKHe TaOJIUIIbI,

- KOJIJIEKIIHH;

TCO: HOYTOYK, BUACOIIPOCKTOP.

ObopynoBanue:

Pabouee mecto nenarora:

-CTOJI, CTYJI, IOCKA, DKpaH, Aepkarenu as tadmui, Tym6a anst TCO, mybT yrnpaBieHHS, BBITSKHOM
mkad, OakTepuIUIHAS JIaMIIa.

Pabouee mecTo oOydaromerocs:

-cToJI - 15,

ctysbsg — 30.

3.2. UudopmanuonHoe odecniedeHne 00yueHust
Ilepeyenb pexkomMeHayeMbIX Y4YeOHbIX wu3aaHuii, HWHTepHeT-pecypcoB, JA0NOJHHUTEIbHON
JIMTEPaTypbl

JJist cTy1eHToB:

1.  Xwumus: 10 knacc: 6a30Bbiif ypoBeHb: yueOHuk / 'abpuensn O.C., Octpoymos WN.T'., Cnaakos
C.A. — Mockaa, [Ipocsemenne, 2025.

2. Xwumus: 11 kimacc: 6a30Bbiid ypoBeHb: yueOHuk / ["abpuensu O.C., OctpoymoB WN.I'., Ciankos
C.A. — Mockaa, IIpocsenienue, 2025.

HNHuTepHeT-pecypcsl
www.pvg.mk.ru (onumnuana «I[loxkopu BopoObeBbl ropbI»).

www.hemi.wallst.ru (O6pa3oBaTenbHBINA CAUT ISl IIKOJTBHUKOB « XUMUS).

www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT IS ITKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHass OMOIMOTEeKa IO XUMHUH ).

www.enauki.ru (MHTEpHET-U3AaHKE 7151 yunuTenel « ECTeCTBEHHBIE HAYKH ).

www.september.ru (MmeToanueckas razeta «llepBoe CeHTAOP»).
www.hvsh.ru (xypHan « XuMHs B HIKOJIE»).
www.hij.ru (KypHan « XuMus ¥ KU3HbBY).

www.chemistry-chemists.com (3JI€KTpOHHBIN KypHAIT « XUMUKH ¥ XUMHSI).
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMUS OBIIIEOEPA30OBATEJIBHOM

JUCIUIIVIMHBI

KonTponb 1 onenka pe3yibTaToB 00yYeHHs OCYIIECTBISICTCS IpernojaBaTelieM B IMpoLecce

MPOBCACHUA IMPAKTHUYCCKUX 3aHATHU U na60paTopHI)1x pa60T, TECTUPOBAHMA, a TAKKC BBIIIOJIHCHUA

00y4aIUMUCA WHAMBUIYAIbHBIX 3aJaHUll, IMPOEKTOB, HCCIeNOBaHUNU. Pe3ynbrartel 00y4deHHs

OnmpeACIA0T, YTO o6yqafonmecs{ JOJDKHBI 3HATh, MOHUMATh U ACMOHCTPHUPOBATH IIO 3aBCPIICHHUUN

HU3YUYCHUA JUCHUIIIINHBI.

Jns ¢dopmMupoBaHHs, KOHTPOJIS M OLIGHKM PE3YyJbTATOB OCBOEHHUS YYEOHOM IUCLMIUIMHBI
UCTIOJIb3YETCSl CUCTEMa OLICHOUHBIX MEpOIPHITUH, MpeAcTaBisfomas coO00il KOMIUIEKC y4eOHBIX
MEpONPHUATHIA, COTTIACOBAHHBIX C pe3yJbTaTaMu 00ydeHus u cpopmynupoBaHHbix ¢ yyerom ®I'OC

COO (npenmeTtnsle pe3yabTarsl o gucuumiuze) u PI'OC CIIO.

Ob6mas/npodeccuonanbHast

Tun oeHOYHBIX

Pasznen/Tema .
KOMIIeTeHIUsl MeponpusiTHii
OK 01. Beibupats criocoObl perieHus Tema 1.1-1.7 TectupoBanue
3a71a4 Npod)ecCHOHANLHOM nesTenpHocTH | lema 2.1,2.2 YcTHblii onpoc
NPHMEHUTENBHO K Pa3IHYHBIM KoHTekcTaM | 1 eMa 3.1 Permenue pacu€THbIX 37124
Tema 4.1 HaOmronenue 3a xogoM
Tema 5.1-5.4 BBIITOJIHEHUS TIPAKTUKO-
Tema 6.1 OPUEHTHPOBAHHBIX 33 [aHUI
Tema 7.1 IIpencraBnenue
Tema 8.1 pe3yabTaToB
MPAKTUIECKHUX H
1a00paTOPHBIX paboOT
[IpoBenenne XUMHUIECKOTO
JKCIEpUMEHTA
Brimonnenue
KOHTPOJIbHBIX
pabor o
paszenaM JUCLUIUIMHBI
OrneHka caMoCTOSITENIbHO
BBINOJIHEHHBIX 3aJaHUN
OK 02. Ucnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, 3amura peneHus Kenc-
CpEJICTBA IIOKCKA, aHAJIN3a U 1.6,1.7 3azad (¢ yueToM Oyaymiei
WHTEpIpETani HHPOPMAILIUH, U Tema 2.1,2.2 npodeccrnoHaIBHOM
UH(POPMALMOHHBIE TEXHOJIOTHH IS Tema 4.1,4.2 JCSATCIIBHOCTH )
BBITIOJIHEHHMSI 337124 PO ECCHOHATBHOM Tema 5.2-5.4 Brinmonnenue 3ananuit
JESATEIIbHOCTH Tema 6.1 IPOMEKYTOUHOM
Tema 7.1 aTTecTaluuu
Tema 8.1
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OK 04. Tema 1.7
O} dexTHBHO B3aUMOJICHCTBOBATH U Tema 2.1,2.2
paboTaTh B KOJUIEKTHBE U KOMaH/Ie Tema 4.1, 4.2
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 07. CopetictBoBaTh coxpaHeHuto | Tema 1.7
OKpY>KaroIeu cpensl, | Tema 5.1
pecypcocOepekeHro, MPUMEHATh 3HaHusA | Tema 8.1
00 W3MEHEHWW KJIUMAaTa, [PUHITUIIBI
OCPEKIMBOTO MPOU3BOICTBA, IP(HEKTUBHO
JIEICTBOBATh B UPE3BBIYANHBIX CUTyaLUAX
I1IK — 1.1 BoimonHsaTh paboThI 110 BBOAY Temal.2
JIOMOBEIX Y CHJIOBBIX CUCTEM B Tema 1.6
JKCIUTyaTalHuIo Tema 2.1
Tema 4.1
Tema 7.1
T1IK — 3.1 BeimonssaTs MOHTaX nuTaomux | Tema 1.2
Y pacIpeleUTENbHbIX MyJIbTOB U UTOB | Tema 1.7
OCBETHUTEJIbHBIX CETEN U CBETUIILHUKOB Tema 2.1
Tema 7.1
[1K — 3.2 BpInoaHsaTh paboThI 110 Tema 1.6
MIPOKJIaJIKE IPOBOIOB U Kabenei Tema 1.7
OCBETUTEIBHBIX CETEH U CBETUIILHUKOB Tema 4.1
Tema 7.1
Tema 8.1
[IK 3.4 BemosHATh HaaaKy Tema 1.2
3JIEKTPOIIPOBOOB Tema 1.6
Tema 1.7
Tema 2.1
Tema 8.1
[IK — 4.1 o6cnyxuBaTh 000py10BaHUE C
ABTOMATUYECKUM PEryJMpPOBaHUEM Tema 7.1
TEXHOJIOTHYECKOT0 Mponecca Tewma 8.1
Tema 1.2
[IK — 4.4 BpInonHATh pEMOHT U Tema 2.1
00CITy’)KHUBaHUE PacIpeIeIUTEIIbHBIX Tewma 8.1

ycTporicTB Hanpspkenuem 10 10xkBT,
YCTpaHEHHE HEMCIPABHOCTEN B HUX

IIpenocrasienue
pe3yIabTaTOB JIA0OPATOPHBIX
U IPAaKTHYECKUX padoT
CamocrositenpHas padoTta
Pemenue 3aganuii no
HU30MEpHUH

VYeTHBI o1poc
[IpenocraBnenue u 3anmra
TIpe3eHTAINH

HaOmronenune 3a Xxonom
BBITIOJTHEHUS TIPAKTUYECKUX
1 1ab0paTOpHBIX padboT
[IpenocraBnenue u 3anmra
KeWc — 3amad

CocraBieHne CXeM B
Ta0IUI]

Pemenue 3aganuii Ha
TEHETUYECKYIO CBSI3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX
Y OpraHUYeCKHUX
COCIMHEHUN
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S. Kpurepun onenkn

Ouenka «5» cTaBUTCS B ClTy4dae, €CJIM CTYACHT OHUMAET XMMU3M SBJICHUM U TPOLIECCOB, 3HAET
3aKOHBl U TEOPHH, YMEET MOATBEPAUTh UX KOHKPETHBIMU IMpUMEpamMu, NPUMEHUTh UX B HOBOWU
CUTYaIlUU ¥ TP BHITIOJTHCHUH MTPAKTUIECKUX 3a1aHuil. [IlncbMeHHas paboTa BBIOIHEHA O€3 OMMO0K
Y HEJOUETOB WIIM UMEET He Oosee ogHoro Hepouéra. CTyeHT Aa€T TOYHOE ONPEAEICHUE OCHOBHBIX
MOHSTUH, 3aKOHOB, TEOPWUM, TMPABWIBHOE OIPEACICHHE XHUMHYECKUX BEIUYMH W WX CIUHUII
M3MEpEeHUs], MPABUIIbHO 3amuchiBaeT Gopmynbl U Aa€T Ha3BaHue BemiecTBaM. [Ipu oTBeTe CTyaeHT
00Hapy»KUBAET CAMOCTOATEIHLHOCTh U apTYMEHTUPOBAHHOCTD CY)K/ICHUH, YMEET yCTaHABIMBATh

BHYTPUIIPEIMETHBIE W MEXIpeaAMeTHbie CBs3u. CTyAeHT aHanu3upyer, o0oOIaer u
CaMOCTOSTENIbHO JEJIaeT BBIBOJIbL, YMEET CTPYKTYpPUPOBATh MaTepHall.

Ounenka «4» cTaBUTCS B CiIy4ae, €Cld CTYJCHT JOMyCKaeT OAHY HErpyOyro OIIMOKY WM He
Oonee NBYX HENOYETOB M MOXKET MX HCIPABUTh CAMOCTOSATENBHO WIM C HEOOJBIIOW MOMOIIBIO
npenoaasatelis. HegoctaTouHsl HABBIKK PaOOTHI CO CITPaBOYHOM JIUTEpaTypoil. B muceMenHol pabote
IIPH TIOJTHOM 00BEMeE - He OoJiee OHOM HeTpyOoi 1 0HOTO HefouéTa (MiIu He OoJiee IBYX HEAOUETOR).

Ounenka «3» craBUTCA B CIy4ae, €CJIU CTYACHT MPaBUILHO NOHUMAET XUMUYECKYIO CYITHOCTD
SIBJIGHUN U MPOLIECCOB, HO MPHU OTBETE OOHAPYXKUBAET OTIENIbHbIC MPOOETbl B YCBOGHUH OCHOBHBIX
TEM Kypca XWMHUU; HCIBITHIBACT 3aTPyIHEHHs] B NMPUMEHEHUWW 3HAHUM JUIsl pelieHus 3afad, Mpu
00BSICHEHUN XMMHYECKHX MPOIIECCOB HA OCHOBE TEOPUIl M 3aKOHOB; OTBET Y4YAalllerocs HETMOJIHbBIH,
HEJO0CTATOYHO MOHUMAaHNE OCHOBHBIX BOIIPOCOB Kypca XUMHH, IOIYCKAET OJHY - 1B TPyObIe OMUOKY.
B nmuceMenHoit pabote He MeHee 50% e€ 00bEéMa BBITIOTHEHO MPABWIIBHO WK JOMYIIEHO HE Oojee
JIByX I'pyObIX OIIHOOK.

Ounenka «2» CTaBUTCS B Cilydae, €CIM CTYJEHT HE 3HAeT M HE MOHUMAeT OOJBIIYI0 YacTb
MaTepuasa; 3HaH!s HETIOJIHbIE WIH cl1abo chopMUpOBaHHBIE, HET YMEHHUM UX IPUMEHEHHSI K PEIICHUIO
3a/1a4 ¥ BOMPOCOB 1Mo oOpa3ity. [Ipu oTBeTe Ha BOMpoC AOIMyCKaeT rpyObie OMMOKH, KOTOPhIe OH HE
MOJKET HCIIPaBUTH C MOMOIIIBIO TIpenoaaBarens. B mucsMeHHON paboTe NpaBUIIbHO BBHIIIOJIIHEHBI MEHEE
50% e€ oObema.

Ounenka «1» cTaBUTCA B cllydae, €CJIM CTYJEHT HE MOXET OTBETUTh HU Ha OJUH U3
MOCTABIICHHBIX BOMPOCOB. [Ipy BHIMOTHEHNHM MTUCHMEHHON paOOThI HE MPHUCTYNANT K €€ BHIMIOTHCHUIO
WM TIPaBUIIBHO BBHIOTHUI He Oosee 10% e€ o0nema.

KPUTEPUU OLIEHKHU IITMUCbMEHHBIX PABOT
OtmeTka «5»:
- OTBET IOJHBINA 1 TPaBUJIBHBIN, BO3MOYKHA HECYIIICCTBEHHAS OIIMOKA
OrmeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He Oosee 2-X HECYIIECTBEHHBIX OIIMOOK
OrmeTka «3»:
- paboTa BBINOJHEHA HE MEHEE YEM Ha MOJIOBUHY, JIONYIIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U IIPU 3TOM
JIBE-TPHU HECYIIIECTBCHHbBIC
OrmeTka «2»:
- paboTa BBITIOJTHEHA MEHBIIIE, YEM Ha MOJIOBHHY WJIU COJIEPKUT HECKOJIBKO CYIECTBEHHBIX OITUOOK

KPUTEPUU OINEHKHU BBIIIOJITHEHUS IPAKTUYECKHUX PABOT
Ounenka "S" craBuUTCS, €CIM CTYIEHT:
1. mpaBWIJIBHO OIIPENEIHII LENIb OTbITA;
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2. BBINOJHWI DPAabOTy B MOJHOM OO0BEME C COOJIOJeHHEM HEOOXOAMMOM IMOCIeI0BaTEeIbHOCTH
MIPOBEICHUS OMBITOB U U3MEPEHUIA;

3. CaMOCTOSATENBHO M PAIlOHAILHO BHIOPAN U MOATOTOBHII JJISl OTIBITa HEOOXOAUMOE 000PYAOBaHHE,
BCE OIBITHI IIPOBEJI B YCIIOBUSAX U pPEXKHUMaX, 00ECIEUNBAIOIINX MOJIYyYEHHE PE3yIbTaTOB U BBIBOJOB C
HauOOJIbIIEH TOYHOCTEIO;

4. Hay4HO TpaMOTHO, JIOTUYHO ONHUcall HaOMIoAeHHUA U CHOPMYIIHMPOBAN BHIBOABI U3 OmbITa. B
MPEJICTAaBJICHHOM OTYeTe NPAaBWJIBHO W AaKKypaTHO BBIMIOJHWJI BCE 3alUCH, TaOIUIbI, PUCYHKH,
4epTexH, TpadUKu, BHIYUCICHUS U CIENIall BBIBOIBL;

5. IPaBUIILHO BBINOJIHUI AHAJIA3 MOTPEILIHOCTEN.

6. TPOSBISET OPraHMU3ALMOHHO-TPYAOBBIE YMEHUs (NOJIEPKUBACT YHCTOTY pabodero mecra H
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCIIOJIb3YET pacX0HbIE MAaTEPUAJIbl).

7. SKCHEPUMEHT OCYIIECTBISET MO IJIaHy C YY€TOM TEXHUKH O€30MacHOCTH W TpaBUI pabOTHI C
MaTtepuazamMu U 000py0BaHUEM.

Ouenka "'4" cTaBUTCS, €CIU CTYJICHT BBITIOJHUI TpeOOBaHUS K OleHKE "5" HO:

. OTIBIT TIPOBOJUJ B YCJIOBHSX, HE 00€CTIEYMBAIOLINX JOCTATOYHOM TOUHOCTH U3MEPEHUN;

. WJI¥ OBLIO OMYIICHO JBa-TPH HEJ0UYETa;

. WK He OoJiee 01HOM HerpyOoi OIIMOKK M OJHOTO HEJ0YeTa.

. WJIM DKCIIEPUMEHT MPOBENIEH HE MOJIHOCTHIO;

WD AW N =

. WX B ONMCAaHUU HAOIIOIEHUH 13 OTIBITA JOMYCTHII HETOYHOCTH, BHIBOJIBI CZEIIANl HETIOJIHBIE.
Ouenka "3" cTaBuTCSA, €CIU CTY/ICHT:

1. IpaBHUIIBHO OTPENENUI 1ETh OMBITa: paOdOTy BHIMOIHACT MPABUIBHO HE MEHEEe YeM HAIlOJIOBHHY,
OJIHAKO OOBEM BBINIOJHEHHOW YaCTH TAKOB, YTO IO3BOJISET IMOJYYUTh MPABUIIBHBIE PE3yJIbTaThl U
BBIBO/IbI 10 OCHOBHBIM, IPUHIUIHUAIBHO BaKHBIM 3a7a4yaM paOoThI:

2. i noa6op o60pyAOBaHUs, 0OBEKTOB, MATEPHAJIOB, a TaK)Ke pabOThI IO Hayally OIBITA MIPOBEI C
MIOMOILBIO YUMTEJNS; WM B XOJ€ IMPOBEACHUS ONbITA U W3MEPEHUH OBUIM JOMYyIIEHbl OUIMOKU B
OINMCcaHuU HaOIr0IeHUH, (HOPMYITUPOBAHUN BHIBOJIOB!

3. ONBIT MPOBOJIWICA B HEPAIIMOHAIBHBIX YCIOBHAX, YTO HPUBEIO K MOJYYCHUIO PE3yJIbTAaTOB C
O0JIBIICH MTOTPEITHOCTHIO: WIIH B OTYETE OBUIN JIOIYIIEHBI B 00IIEH CII0KHOCTH HE 0oJiee IByX OMNOOK
(B 3amMcsX €IMHUL, H3MEpPEHUsX, B BBIYMCIEHUSX, TIpadukax, TabIMLAX, CXEeMax, aHaJIu3e
MOTPEIIHOCTEH | T.1.) HE MPUHIMIHAIBHOTO ISl TAaHHOH paboThl XapakTepa, HO TOBJIHSBIINX Ha
PE3yJIbTAT BBITOJHEHMS; WM HE BBIIIOJIHEH COBCEM WJIM BBIIIOJIHEH HEBEPHO aHAJIU3 MOIPEIIHOCTEH;
4. nomyckaer rpyOyr ommOKy B XOJe JKCIepuMeHTa (B OOBsICHEHWH, B OOPMIICHHH padOTHI, B
COOJIIOICHUH MTPABUII TEXHUKHU 0€30IaCHOCTH ITpH paboTe ¢ MaTepuaaMu U 000pyJ0BaHUEM ), KOTOpast
UCTIPABIISIETCS IO TPEOOBAHMIO MPETIOIaBaATEIS.

Ouenka "2" cTaBUTCSA, €CIU CTYICHT:

1. He ompenenu CaMOCTOSITENFHO LIEJb ONBITA; BRITOJHWI paboTy HE MOJHOCTHIO, HE TMOATOTOBUII
HY>XHO€ 000py0BaHHE M 00BbEM BBHIMIOJIHEHHON YacTH pabOTHl HE TO3BOJIET CAEIATh MPABHIBHBIX
BBIBOJIOB;

2. WIN ONBITBI, U3MEPEHUS], BBIYUCIICHUS, HAOIIOJEHUS IPON3BOIMINCH HETIPABUIIBHO;

3. unu B xozie paboThl U B OTUETE OOHAPY>KUJIMCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIE B
TpeOOBaHUSX K OlleHKe "31;

4. nomyckaet nBe (1 Oojee) rpyOble OMMOKH B XO/€ 3KCIIEPUMEHTa, B O0OBACHEHUH, B OPOPMIICHUH
paboThI, B COOJIIOICHUH MPABHJI TEXHUKU 0€30M1aCHOCTH IPU padoTe ¢ BeIeCTBAMU U 000pyI0BaHHUEM,
KOTOpPBIE HE MOXKET 5. UCTIPaBUTh JaKe 110 TPEOOBAHMIO MPETIO1aBaTEeNs.

Ouenka "1" cTaBUTCSA, €CIU CTYICHT:
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MOJIHOCTBIO HC CYMCJI HA4YaThb U 0(1)OpMI/ITL OIIBIT, HC BBIIIOJIHACT pa60Ty; MOKa3bIBACT OTCYTCTBUC
AKCIIEPUMEHTATIBLHBIX YMEHUH; HE COOII0IaT WK rpy0o HapyIial TpeOoBaHus 0€30aCHOCTH TPY/Ia.
KPUTEPUU OLUIEHKU TECTUPOBAHUA

TecT oneHnBaeTcs cjaeayouum odpazom

Ouenka «5» — 85-100% npaBUIIbHBIX OTBETOB HA BOIIPOCHI;
Ouenka «4» —70-84% npaBUIBHBIX OTBETOB HA BOIIPOCHI,
Ouenka «3» — 50-69% npaBUIBHBIX OTBETOB HA BOIIPOCHI;
Ouenka «2» — 0-49% npaBUWIBHBIX OTBETOB HA BOIPOCHI.

IIpumepHbie TeMbl pedepaToB (A0KIAI0B), IPE3CHTALMI,
HHIMBH1YAJIbHBIX IPOEKTOB

* buorexHonorust u reHHas nHxeHepust — TexHonorun X XI Beka.

* HanoTexHOIOTUs KaK MPUOPUTETHOE HAINIpaBICHUE PA3BUTHS HAYKU U MPOU3BOACTBa B Poccuiickoil
denepauuu.

» CoBpeMeHHBIE METO/IbI 00€33apasKUBAHUS BOIBI.

* AJUI0TpONHS METAJUIOB.

* Xuzns u gesarensnocts [[.M.Menneneena.

* «[lepuoanueckomy 3aKoHy OyAylIee HE TPO3UT Pa3pyIICHUEM. . .»

* Cunre3 114-ro snemenTa — TpuyM@ pOCCUNUCKUX (PU3UKOB-SICPITUKOB.

* M30TOMNBI BOAOpOAA.

* lcnonp30BaHue paliOaKTUBHBIX U30TOMOB B TEXHUUECKHUX LIETISX.

* PeHTreHOBCKOE U3JIyUEHUE U €ro UCIOIb30BAaHUE B TEXHUKE U MEIULIMHE.

* [[11a3ma — 4yeTBEepTOE COCTOSIHUE BEIIECTBA.

* AMopdHBIe BelecTBa B IPUPOAE, TEXHHUKE, OBITY.

* OxpaHa OKpY’Kalole cpeapl OT XUMHUYECKOro 3arps3HeHus. KommdecTBEHHBIE XapaKTepUCTUKHU
3arpsi3HEHUS OKPY KAIOIIEH Cpe/Ibl.

* [Ipumenenue TBEpIOTO U Tazoo0pa3zHoro okcua yraeposaa (IV).

* 3anuTa 030HOBOI'O SKpaHa OT XUMHYECKOr0 3arpsI3HEHHUS.

» I'pyOonucriepcHble CHUCTEMBI, HUX KiIaccU(UKAlMUg M HUCHOIb30BaHHE B MPO(heCcCHOHATHHOM
JIeATETbHOCTH.

» KocmeTnueckue renu.

* [IpumeHeHme CyCIIeH3UN U SMYJIbCUNA B CTPOUTEIILCTBE.

» MuHepalbl ¥ TOPHBIE TIOPOJIBI KAaK OCHOBA JINTOC(EPHI.

* PacTBOpB!I BOKpyYT Hac. TUIbI pacTBOPOB.

* Bona xak peareHT u cpesa Ui XMMHUECKOTo Ipolecca.

* )Kuznsb u gearensHocth C.AppeHuyca.

* Bkitag 0TeUeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU HIIEKTPOIUTUUECKON TUCCOLUALINH.
* YcTpaHeHHe ®KEeCTKOCTU BObl Ha MPOMBILUICHHBIX IPEANPUATHSX.

* CepHasi KUCTIOTa — «XJIEO XUMUYECKOUN MPOMBIIILIICHHOCTHY.

* Mcnonb30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATUSIX PAZTUIHOTO MPOPUIIS.

* OKCHUJIBI U COJTM KaK CTPOUTENIbHbIC MaTEPUAIIBI.

* lcropus rumca.

* [ToBapeHHast COb KaK XUMHYECKOE ChIPhE.
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* MHOTOJIUKHI KapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIIIICHHOCTH, B OBITY.

* Peaknuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanpbHO€ MOJEIMPOBAHUE XUMUYECKHUX IPOLIECCOB.

* DJIEKTPOIIU3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIU3 PACIIaBOB JIEKTPOIUTOB.

* [IpakTyeckoe MpUMEHEHHE AIIEKTPOoIIn3a: padbuHUPOBAHUE, raIbBAaHOIIJIACTHKA, FAIbBAHOCTETHS.

* McTtopus nosty4eHus: ¥ IpOU3BOICTBA AIIFOMUHUS.

* DIIEKTPOIUTHYECKOE TIOyueHUe 1 padhuHUPOBAHUE ME/IH.

* Xusnp u gesareabHocTs M. [I5BMH.

* Posb MeTa/uioB B MCTOPUM YEIOBEYECKOW LMBUIM3aUMU. MCTOpUS OTEYECTBEHHOM YEPHOU
MeTtamutyprur. CoOBpeMeHHOE METAJLTYPrUi4eCcKOe MPOU3BOJICTBO.

* McTopus 0T€4eCTBEHHOW IBETHON METAJUTypruv. Poib METaoB U CIUIaBOB B HAYYHO-TEXHUYECKOM
nporpecce.

» Koppo3zus MeTanoB 1 crioco0bl 3alIUThI OT KOPPO3HUH.

» MuepTHBIE MK 6J1arOpPOHBIE Ta3bl.

* Poxxnaroiye com — rajaoreHsl.

* lcTopus BEICKON CITUYKH.

* McTopust BOSHUKHOBEHHUS U PA3BUTUSL OPTraHUYECKOW XUMUHU.

* )Kusnb u gestensbHocTh A.M.ByTneposa.

* Butaimmsm u ero kpax.

* PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPraHUYECKON XHUMUHU.

* COBpEMEHHBIE NPEJCTABICHUS O TEOPUU XUMHUYECKOTO CTPOEHHS.

* DKOJIOTMYECKUE ACTIEKThI UCIIOIb30BAHMS YIJIEBOJIOPOIHOTO CHIPbSL.

* DKOHOMHYECKHE aCIEKThl MEXKTYHAPOIHOTO COTPYIHUYECTBA 10 UCTIOIB30BAHUIO YIIIEBOIOPOJIHOTO
CBIPbSL.

* lcTopusi OTKpBITHS M pa3pabOTKH ra30BbIX U HE(YTAHBIX MecTOpoxkaeHul B Poccuiickoii denepannu.
* X¥MUs yTIAEBOIOPOTHOTO CHIPBSI M MOsI Oy Iymiasi mpodeccusi.

* YIIeBOIOPOAHOE TOILUIMBO, €T0 BUJIbI U HA3HAYEHHE.

* CHHTETUYECKHE KayuyyKU: UCTOPHS, MHOTOOOpa3He U MEePCIEKTUBHI.

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

» Xumus B Moel ipodeccum.

* MeTtaibl — NpOBOJHUKHU MIEPBOTO POJIA.

* .HMcTopus o CyliecTBOBaHUU METAILIIOB .

Kputepun ouneHuBaHMS HCCIeI0BATENbCKOH PpadoThbl Ha 3amuTe (KAaXKIbIH NYHKT
OLIEHUBAETCS 10 S-TH 0aJILHOM cucTeMe):

- YeTKOCTh MOCTAaHOBKH MPOOIIEMBI, LIEIH PabOTHI U 33124

- I'myOuna aHanm3a JIUTEpaTypHBIX NAHHBIX, CCHUIKM Ha JIMTEpaTypHbIE HWCTOYHUKU, 00BEM
HCII0JIb30BAHHOM JIUTEPATYPbI

- UeTKkoCTh M3NI0OKEHUSI MaTepuraa, MOJHOTA UCCIIeI0BaHUS MPOOIEMBI

- OpUTHHATBLHOCTD K MOAX0/IaM PELICHUS MPOOIEMBI

- AKTYyaJIbHOCTb UCCIIETyEMON TEMBI

- [IpakTryeckast 3HAYMMOCTh PabOTHI

- JlJornuHOCTH 1 060CHOBAaHHOCTH BBIBOJIOB, U COOTBETCTBUE MX MOCTABIEHHBIM LIEISIM

- CobmroieHre HOPMOKOHTPOJISL U TPeOOBAHUM, IPEABABIAEMBIX K IPOCKTaM

- Hanuuue n ka4ecTBO MPEICTaBICHHON TPE3eHTallUN

- Hannuue, akTyanbHOCTh NPOAYKTA MPOEKTA

- Y4eT oueHKH pyKOBOAUTENS MPOEKTa
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IlepeBoa 0a/1510BO#I cCTEMBI B TPAAMIIUOHHYIO:
50-55 6amoB — oreHKa «5» (OTIIMYHO);
40-49 6amnoB — oreHKa «4» (XOpoIo);
25-39 G6amnoB — oreHKa «3» (yI0BJIETBOPUTEIHHO);

Menbiie 25 6amioB — OleHKa «2» (HEYOBJIETBOPUTEILHO).
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