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1. MIOACHUTEJIBHASA 3AITMCKA

1.1. O6snacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouyass mporpamma yueOHOHN AUCHMILIMHBI XUMUS 00111€00pa30BaTENbHOTO IUKIIA ABISAETCS
4acThIO MPOrpaMMbl IIOJTOTOBKHU crenuanucToB cpennero 3seHa (panee IIIICC3) B coorBeTCTBUM
¢ ®I'OC no cnenuabHOCTIM, PEATU3YEMbIX aKaJEMHUU.

1.2. HopmaTuBHasi 6a3a st pa3padboTku padodeil NporpamMmabi:

PaGouas mporpamma paspaboraHa Ha OCHOBE

J @DenepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENIbHOTO —CTaHJApTa CPEIHEro
(momHOTO) O001IEr0 00pa3oBaHUs, OOpa30BaHUs, YTBEPKIECHHOIO NPHKa30oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccuu 7 uronst 2012 r. Ne 24480, peanuzyemoro B npenenax [ITICC3 ¢ yuerom
npoduis moaydaemMoro npodeccnoHaIbHOTO 00pa30BaHHUS,

. [Ipukaza MunucrepctBa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 1.
No 732, 3apeructp. MunucrepctBoM toctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuu
U3MCHECHUH B (elepalibHbIil TOCYIapCTBCHHBIH CTaHIApT CPEeAHEro oO0Iero odpa3oBaHUS,
YTBEPAKACHHOIO MpHKazoM MuHuctepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot 17
Masg 2012 r Ne 413;

. [Tpuxaza MunucrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3aperuCTpUpOBaHHOrO  MuHHCTepcTBOM tocTuiun  Pd (21.09.2022 N 70167) «O6
yrBepxaeHun Ilopsaka opraHus3anuu M OCYUIECTBIEHHS OOpa30BaTENIbHOM JEATENBHOCTH IO
00pa30BaTeIbHBIM IMPOTPAMMaM CPEIHEro MPodhecCHOHAILHOTO 00pa3oBaHus';

. [Tpukaza MunucrepctBa npocBemenus P® ot 05 asrycra 2020 Ne885/390,
3apeructpupoBaHHoro  MunuctepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
IPAKTUYECKON MOJrOTOBKE O0YUYaOIIUXCSL.

. ITpukaza MunucrepctBa npocsemeHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro  MwunucTepcTBoM foctuiiun P®  (per.Ne59784 ot 11.09.2020) «O06
yrBepxkaeHun [lopsaka opraHu3alMu M OCYHIECTBIEHHUS OOpa3oBaTENbHOM AESTENBHOCTH IO
OCHOBHBIM IIporpaMMam MpoQeccruoHaIbHOT0 00yUeHUs »;

. ITpukaza MunuctepctBa npocsemieHust Poccuiickoit ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHHM M3MEHEHUHN B HEKOTOpBIE NMpUKa3bl MUHKCTEPCTBA OOpa30BaHUs U HAYKU
Poccniickoit @enepanuu u MunncrepcTa nmpocseienns Poccuiickon denepannn, Kacaromuecs
denepanbHBIX  TOCYIApCTBEHHBIX  O0Opa3oBaTelbHBIX  CTaHJAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero oOmiero oopazoBanus” (3apeructpuposan 02.02.2024 Ne 77121);

o @denepanbHbIX TOCYIApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB  CPEIIHETO
PO ECCHOHAIBHOTO 00Pa30BaHUs MO CIEITUATBHOCTSIM:

v 08.02.01 CrpoutenscTBO M  OKCIUTyaTallMst 3JaHUM W COOPYXEHHUH,
YTBEPXKACHHOIO MpHKazoM MunucrepcTBa npocsemmennus Poccuiickoit ®@enepaunn Ne 442 or
25.06.2024r., 3apeructpupoBano MunuctepcTBoM roctunuu (per. Ne 78925 ot 25.07.2024r.)

v 08.02.12 CtpouTenbCTBO M AKCILTyaTalMsi aBTOMOOMIIBHBIX JJOPOT, a3pOJAPOMOB U
TOPOJICKMX IyTed COOOUIeHUs, YTBEPKIEHHOTO MpPUKa3oM MMHHCTEPCTBA TMPOCBEIIECHUS
Poccuiickoit @enepannn Ne 346 ot 21.05.2024r., 3apeructpupoBaHo MUHHCTEPCTBOM FOCTULIUU
(per. Ne 776570t 24.06.2024r.)

v 08.02.13 «MoHTaxX M JKCIUTyaTalysi BHYTPEHHUX CAHTEXHUYECKHUX YCTPOMCTB,
KOH/IMIIUOHUPOBAHMUS BO3/yXa M BEHTWISALMHUY», YTBEP>KIACHHOTO MpPHUKa30M MUHHUCTEpCTBA



oOpazoBanusi u Hayku Poccuiickoit @enepamuun Ne 1094 ot 17.12.2022r., 3aperucrp.
Munucteperom roctumu (per. Ne 721100t 24.01.2023r.)

v 38.02.01 DOxoHomuka u OyxranTepckuil y4é€r (MO OTpacisiM), yTBEP>KICHHOTO
npukazoM MuHnucteperBa npocselieHuss Poccuiickoit @enepaunn Ne 437 ot 27.06.2024r.,
3apeructp. MunucrepctsoM roctunuu (per. Ne 78944 ot 30.07.2024r.)

v 38.02.06 ®uHaHCHI, YTBEPKIECHHOrO MNpPUKa30M MUHUCTEPCTBA MPOCBEIICHUS
Poccutickoit ®eneparuu Ne 539 ot 07.08.2024r., 3apeructp. MunuctepcTBOM roctuiinm (per. No
79436 ot 12.09.2024r.)

v 43.02.16 TypusM U TOCTEIPUUMCTBO, YTBEPKJACHHOIO MpUKazoM MHUHUCTEPCTBA
obpazoBanusi u Hayku Poccuiickoit ®enepanmu Ne 1100 ot 12.12.2022 r., 3apeructp.
MunucteperBom roctunuu (per. Ne 72111 ot 24.01.2023r.)

v 21.02.19  3emneycTpoicTBO, YTBEpP)KIEHHOTO IpUKazoM  MuHHCTEpCTBa
npocseuienust Poccuiickoit ®enepaunn Ne 339 or 18.05 2022 r., 3apeructp. MuHucTEpCTBOM
tocturuu (per. Ne 68941 ot 21.06.2022r.)

v 54.02.01 Jlmzaiin (Mo oTpacisM), YTBEP)KICHHOrO IpUKa3oM MUHHCTEpPCTBA
npocsemienus Poccuiickoit @enepauuu ot 05.05.2022 Ne 308., 3apeructp. MuHHCTEPCTBOM
toctuiuu (per. 25.07.2022 Ne 69375)

v 08.02.15 MupopManmOHHOE MOJEIHPOBAHUE B CTPOUTEIILCTBE, YTBEP)KICHHOTO
npukazoM Munucrepcra npocsemienus Ne 531 ot 13.07.2023 r., 3apeructp. MuHucrepcTBoM
toctunuu (per. Ne 74854 ot 17.08.2023r.)

v 09.02.06 «CereBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE», YTBEPKIECHHOTO
npuka3zom Munucrepcersa [Ipocsemenus PO ot 10 utons 2023 r. Ne 519.

v 10.02.05 Obecneuenne MHGOPMAIMOHHON 0E30MACHOCTH aBTOMATHU3UPOBAHHBIX
CUCTEM, YTBEPkKACHHOT0 npukazoM MunobpHayku Poccuu ot 09.12.2016 Ne 1553.

v 09.02.07 UndopmannoHHbIe CHUCTEMBl M MPOrPAMMUPOBAHHE, YTBEPKIECHHOTO
npukazoM Munobpuayku Poccun ot 09.12.2016 Nel1547 (pen. Ot 17.12.2020)

[IpumepHoit pabodeit mporpammbl 001Ie00pa30BATEIBHON MTUCIMUIUIUHBI « XUMUSD» IS
npodecCHOHANBHBIX 00pa30BaTENbHBIX OpPraHM3AlNi yTBEpPKIEHHON Ha 3acenaHuu CoBera 1o
OILICHKE COJIepKaHMSI M KauecTBa NMPUMEPHBIX pabouux mporpamMm oOIeo0pa3oBaTeIbHOrO U
COLMAJIbHO- TYMaHUTApHOTO IIUKJIOB CpeaHero npodeccuonaibHoro oopasosanus [Iporokon Ne
14 ot «30» HOAOpst 2022

1.3. lean y4eOHOI IMCUUILIAHBI:

@dopMupOBaHHE Yy CTYIEHTOB TMPEACTaBICHUS O XUMHMYECKOH COCTaBJISIOIIEH
€CTeCTBEHHOHAYYHOH KapTHUHBI MHMpa KaK OCHOBBI NPUHATHS pPELIEHUH B KU3HEHHBIX H
MIPOM3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOT'O TIOBE/ICHUS B IIPUPOIHOM Cpeie.

3ana4yu TUCHUIUIMHBIL:

1) chopmupoBaTh TOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB U
ABJICHUM B OKpYXalolled cpene, LEeJOCTHOM Hay4yHOM KapTHUHBI MHpA, B3aUMOCBSA3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYJIbl HEOPraHMYECKHX M OPraHUYECKHUX BEIECTB,
YPaBHEHHMsS] XMUMHUYECKHX pEakIHi, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh — HaBBIKH — TMPOBEACHUS TPOCTEHINNX — XHUMHUYECKUX
OKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COOJIFOJICHUEM TIpaBUJl OE30MacHOTO OOpalieHus ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHHUEM;



4) pa3BUTh YMEHHUS UCTOIH30BATh HHPOPMALIUIO XUMUYECKOTO XapaKTepa U3 pa3IuIHbIX
HMCTOYHHUKOB;

5) cdopmupoBaTh YMEHHS NPOTHO3UPOBATH TMOCIEACTBHUS CBOEH NEATEIHHOCTH H
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOIIECCOB;

6) cdopMupoBaTh MOHMMAHHE 3HAYUMOCTHU JOCTHIKEHHM XUMHYECKOW HAyKu U
TEXHOJIOTHI JIJIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOMU cep.

CornacHO JAaHHOM TOYKE 3pEHUs TJIaBHBIMU LEISIMHM U3Y4YCHHs IMpeaMera «XuMus» Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- (opmMupoBaHHE CHCTEMBbl XHMHYECKHX 3HAHUH KaK BaXHEWIECH COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, B OCHOBE KOTOpPOH JIeKaT KIIIOUYEBBIC TIOHATHS,
(dyHIaMEHTAIbHBIE 3aKOHBI U TCOPUH XMMHH, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE U TIOHUMAaHUE
CYIITHOCTH JTOCTYITHBIX 00OOIICHHIT MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C HCTOPHEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (hopMHpoBaHKE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX MO3HAHMS BELIECTB U
XUMHUYECKHX peaklui, HeOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUH OpPUEHTHPOBATHCS B MUPE
BEIIECTB M XUMHYECKHX SBJICHHN, HMEIOIIMX MECTO B MPHUPOJAE, B TNPAKTHUYECKOH U
MOBCE/IHEBHOM JKU3HH;

- pa3BHUTHEC YMEHHUW U CIOCOOOB JACSITEIBLHOCTH, CBS3aHHBIX C HAOJIOJIECHUEM W
00BSICHEHHEM XHMHYECKOTO SKCIIEPHMEHTa, COOIOACHUEM NpaBmi 0€301acHOT0 OOpamieHus ¢
BemecTBaMu Hapsimy ¢ 3TUM cojepkarelibHas XapaKTEepHCTHKA Leled W 3aJad HU3ydeHus
npeAMeTa B IporpaMMe YTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMHU B CUCTEME OOIIET0 CPpeHEro 00pa3oBaHMUs.

2. OBIIASI XAPAKTEPUCTHUKA YUYEFHON JUCHUILIMHBI

Juctummmaa XuMusT OTHOCUTCS K TIpeIMeTHON oOnactu EcTecTBo3HaHME.

XuMmuyeckoe 00pa3oBaHUE, IOIYYaeMOE BBIMTYCKHMKAMHM CpPEAHEW UIKOJIbI, SBIISETCS
HEOTHEMJIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIY)KUT 3aBEPIIAIOLINM ATAllOM peau3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LEHHOCTEH, MPHUCYILUX IETOCTHOU
cUcTeMe XMMHUYECKOro oOpa3oBaHUs. ODTH IIEHHOCTH KAacCalOTCs MO3HAHUS 3aKOHOB NPHUPOJIBI,
(GopMHpOBaHUS MHMPOBO33pEHHMS U OOLIeH KyJIbTypbl 4YeJIOBEKa, a TaKXKe HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO M MPUPOJIHOMN cpezie. Peanusyercs xummuueckoe
o0pa3oBaHMe Yy4YalllUXCsl CpeOHEel IIKOJbl CpeAcTBaMU Y4eOHOro mpeaMmera «XHUMHUY,
CoJIep’KaHue U MTOCTPOCHHUE KOTOPOTO OMpPEeNIeHbl B IIporpaMMe ¢ yU4€TOM cIiell- UPUKU HAyKU
XUMHUH, €€ 3HaYeHHUs B MO3HAHWUU MPHUPOJABI U B MAaTEPUAIbHOM >KU3HM OOIECTBAa, a TAKKE C
y4€ToM OOIMX LeJell U MPHUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHHE CUCTEMBbI
cpeanero obmiero oopazoBanus B Poccuiickoit ®denepaunu. Tak, Hanpumep, npu GopMHUpoOBaHUH
coJiepKaHus mpeaMera «XUMHS» YUTEHbI CIEAYIOLIME MOJOXKEeHUs O cneuupuke M 3HAYCHUU
HayKH XUMUU:

- XuUMHUS Kak DJJIEMEHT CHUCTeMBbl ECTECTBEHHBIX HAyK WIrpaeT ocoOyi poiib B
COBPEMEHHOM IMBWIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KylIbTyphl OHa BHOCHUT
CBOI BKJIaJ B (pOpMHpPOBaHUE PAI[MOHATIBLHOTO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE IE€JIOCTHOTO
IpeJcTaBlIeHusT 00 OKpYXKarolleM MHpe Kak O €IMHCTBE HIPUPOJbI M YEJIOBEeKa, KOTOpOe
dbopMupyeTcss B XMMHHM Ha OCHOBE MOHMMAaHHMS BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MHpa,
OCO3HAHUS B3aWMOCBSA3M MEXAY CTPOCHHUEM BEHIECTB, WX CBONCTBAMH M BO3MO>KHBIMH
001acTAMHU IPUMEHEHUS



- TecHo B3auMoOnEHCTBYs C JPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMOI YacTblI0 MHUPOBOHM KYJIbTYphl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
KHU3HU Kaxa0ro wieHa obmectBa CoBpeMeHHas XMMHS Kak HayKa CO3MJaTebHas, KaKk HayKa
BBICOKMX TEXHOJIOTMI HaIlpaBJIEHAa Ha PELIEHUE INI00aJIbHBIX MPOOJeM YCTOWYMBOIO pa3BUTHUS
YeJI0OBEYECTBA — ChIPbEBOM, SHEPreTUYEeCKOM, IUILEBOM, 3KOJIOTMYECKOH Oe30MacHOCTH U
OXpaHbl 310POBbs

CocrapisromiuMu  npeaMeTa «XuUMUs» SABISIIOTCA 0a30Bble Kypcbl — «OpraHudeckas
XUMUA» U «OO01Iasi 1 HeOpraHuyecKkasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP KaHUs KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HaHUI 0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHU W3 OOIIeH XMMHH) U OpraHuyeckod Xxumuu POpMHUPOBAHUE TAHHOW CHUCTEMbI 3HAHHI
Opyd HM3Y4YCHUHU TMpeaMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHIA, 3aKOHOB ¥ TEOPUI XUMHUU

CrpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckass XUMHUs» CPOpPMHpPOBaHA B IMpPOrpaMMe Ha OCHOBE CHCTEMHOIO IOAXO0Ja K
U3y4eHHIO y4eOHOro marepuana MU oOOyCIIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM
3HAaHUH Ha ONPENENIEHHBIX TEOPETUYECKMX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHUMUU
BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOH TEOPUM CTPOCHMS OpPraHUYECKUX
COCIMHEHUI, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX IPEACTABIECHUN O
cTpoeHuM BellecTB. CBeZeHUsI 00 M3y4aeMbIX B Kypce BellecTBaX JAlOTCS B Pa3BUTUU — OT
YIJIEBOIOPOAOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHMH. B Kypce opranmueckoit
XUMHH TIOTYYalOT pa3BUTHE C(HOPMUPOBAHHBIE B OCHOBHOH MIKOJE MEpPBOHAYAIBHBIC
IPECTaBICHNUS O XUMUYECKOM CBSA3M, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMUUYECKON peakliuu

ITox HOBBIM yIJIOM 3peHHs B HpeaMere «XuMHs» 0a30BOr0 YpoBHS paccMaTpUBaeTCs
U3yYEHHBII B OCHOBHOW IIKOJ€ TEOPETHYECKHH Marepual M (DaKTOJIOrMYecKUe CBEIEHHUsS O
BELIECTBaX U XMMMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» yHaIUMCS [TPEAOCTABIIAETCS. BO3SMOKHOCTh OCO3HATh 3HAYEHHE ITEPUOANYECKOT0 3aKOHA
C OOIIEeTeOpEeTUYECKMX U METOJOJOTHYECKUX MO3UIMM, TIIy0XkKe IOHATh HCTOPUYECKOE
n3MeHeHue QYHKIMM 3TOT0 3aK0Ha — OT 00001IaroIei 10 00BSICHSIONEH U TPOTHO3UPYIOIIEH

3. MECTO YYEBHOM JUCHUILJIMHBI B YYEBHOM ILJIAHE

B yueOnbix mnanax [IIICC3 qucuummHa BXOAUT B cOCTaB 00111€00pa30BaTeNbHOIO HUKJIA.

O0bem yuyeOHOM AUCHMILIMHBI U BUABI Yu4eOHOil padoThI

O0BLem yacos/

Buj yueOHoii padoThl
3a4eTHBIX e/l

MakcumanbHas yyeOHass Harpys3ka (Bcero) 78/2,17

Oo6si3aTesibHAsE ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 78

B TOM YMCJIC:

nabopaTOpPHBIE 3aHITHS 39

IMPAKTUYICCKHUC 3aHATUA

HUrorosas arrecrauus B Gopme nuddepeHITmpoBaHHOTO 3a4eTa

4. PE3YJIbTATHI OCBOEHHUS YYEBHOM JJUCHUILJIUHBI




OcBoenue cojepkaHusi y4eOHOU TUCIUIUIMHBI «XUMHS » 00ECIIEUUBACT TOCTHKEHUE

00y4aroIMMUCS CIIEIYIOMNX Pe3yaIbTATOB:
JUNYHOCTHBIE PE3YJIbTATbI

B coorBeTCTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ysbTaTOB OCBOEHMS MpeiMeTa «XUMHsI» Ha YpPOBHE CpEJHEro ooOlero oOpa3oBaHMs
BBIJICTICHBI CIIEYIOIIHAE COCTABIIAIOLINUE!

— OCO3HaHHE OO0YYAIOIUMHCI POCCUHCKOM TIpakJaHCKOW MIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIICHUIO;

— HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

— IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX YOEXKIEHUH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEN M UCTOPUYECKUX TpaauLuil 0a30BOM HAyKH XUMUM;

— TFOTOBHOCTb M CHOCOOHOCTh OOYYarOLIMXCS PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH  LICHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, IPHUCYIIMMH LEJIOCTHOM CHCTEME
XMMHYECKOI0 00pa3oBaHMsl;

— HaJINYME IPABOCO3HAHMS SKOJIOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH LIENTU
U CTPOUTD KU3HEHHBIE IIJIaHbI

JInuHOCTHBIE pE3yJabTaThl OCBOCHMS IpeaMera «XHUMHs» JIOCTUTalOTCs B €AMHCTBE
yueOHOM M  BOCHMTaTelNbHOW  neArenbHOocTH  OpraHuM3alud B COOTBETCTBUU €
TYMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMM U HJ€allaMu
POCCHUICKOIO TpakJaHCKOTO OOIEeCTBa, NPUHATHIMU B OOIIECTBE HOPMamMHM U IpaBUJIAMU
IOBEJICHUS, CIIOCOOCTBYIOIIMMHU IPOLIECCAM CAMOIIO3HAHUS, CaMOPa3BUTHUS M HPABCTBEHHOI'O
CTAHOBJICHUS JIMYHOCTU O00YyYaroIuXxcs

JIMYHOCTHBIE Pe3yabTaThl OCBOCHMS IpeaMeTa «XUMHs» OTPaXaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'paxxaaHCKOro BOCIMTAHMSA:

— OCO3HaHHSA OOYYaIOLIUMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M 0OsA3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPaBONOPSIKY;

— IIPEJICTABJICHUS] O COLIMAIIBHBIX HOPMaxX M MPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHHUN
B KOJJIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESATEIBHOCTH NPH CO3JaHUU YUEOHBIX
IPOEKTOB, pELICHUH Yy4YeOHbIX W T[I03HABAaTENbHBIX 3aJla4, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTH NOHKMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX IPU aHAINW3€ Pa3INYHbIX BUJIOB Y4eOHOU 1A TENbHOCTH;

2. ITaTpuoTHYecKOro BOCIUTAHUS:

— LIEHHOCTHOTO OTHOUIEHHS K MCTOPUYECKOMY M HAyYHOMY HACJIEIHIO
OTEUECTBEHHON XMWY,

— YB@KEHHUs K TMIpoOLecCCYy TBOpUYECTBAa B OOJACTH TEOPUHM M MPAKTUYECKOTO
IPUMEHEHHS XHMHHU, OCO3HAHMSI TOTO, YTO JOCTHUKEHHS HAyKH €CThb PE3YJIbTAT JUIMTEJbHBIX
HaAOJIIO/IEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSHHOTO TpyJa YYEHBIX U
MPAKTHKOB;

— WHTEpeCa M MO3HABATEIbHBIX MOTHMBOB B IOJYYEHUN W IOCIEIYIOIIEM aHAIN3e
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3. JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

— HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHUS;



— CIOCOOHOCTH OLIEHMBATh CUTYAllMM, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

— FOTOBHOCTH OLICHMBAaTh CBOE IIOBEJEHUE M IOCTYIKM CBOMX TOBapHILIEH C
MO3ULMI HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME MTOCIIEICTBUI 3TUX IOCTYIIKOB;

4. ®opMHPOBaHUS KYJIbTYPbI 310POBbS:

— IIOHUMaHMsl  LEHHOCTeH 310poBoro M Oe3omacHoro oOpasa  JKU3HHU;
HEOO0XOMMOCTH OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY (PU3MYECKOMY U ICUXUYECKOMY
3I0pOBBIO;

— coOnrofcHusI TpaBWJI Oe30MacHOro OOpalieHus C BEmEeCTBaMH B OBITY,
IIOBCEJHEBHOM KU3HHU U B TPYJOBOU NEATEIBHOCTH;

— NOHMMAaHMS [IEHHOCTHU MPaBHJI MHIUBHUIYaJIbHOTO U KOJUIEKTUBHOTO OE30IacHOTO
IIOBE/ICHUS B CUTYalUsX, YTPOXKAIOIIMX 30POBBIO U JKU3HU JIIOAEH; OCO3HAHUS NOCIEACTBUM U
HENPUATHS BPEIHBIX NPUBBIYEK (YIIOTPEOICHUS KO 0JIsl, HAPKOTHKOB, Ky- PEHUs);

5. TpyaoBoro BOCIMTAHUSA:

— KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B yueOHO-HUCCIIEe0BATENbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrHX BUAAX JIEATEIBHOCTH;

— YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a]1ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

— UHTEpeca K NPAKTUYECKOMY H3YYEHHUIO MpopeccHid pa3iiuyHOro poja, B TOM
YHCJIe HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUMU;

— YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH IEATEIbHOCTH;

— TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUYyaJbHON TPA€KTOPUH 00pa30BaHMUs,
Oyaymeit nmpodeccun U peanu3aluyd COOCTBEHHBIX >KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U OTPEOHOCTEN 00I1eCTBa;

6. IKOJIOTHYECKOI0 BOCIIUTAHMS:

— HKOJIOTMYECKH I€JIeCO00Pa3HOr0 OTHOUIEHHMSI K MpPUPOJE, KaK HUCTOYHHUKY
CYIIECTBOBAaHMsI )KU3HU Ha 3eMIIE;

— MOHMMAaHUS TJIOOATBHOTO  XapaKTepa HSKOJOTHYECKUX MpoOiieM, BIHSHUA
HPKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLIUATIBbHON CPELIBI;

— 0CO3HaHMsI HEOOXOAMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMHM JUIS pelleHHs
BOIIPOCOB PallMOHAIBHOTO IPUPOAOIOIB30BaAHUS;

— AKTUBHOT'O HENPHUATUS JEHCTBUM, NMPUHOCALIMX BPEA OKPYKAIOLIEH MPUPOIHOU
cpede, yYMEHHMs  IPOrHO3UPOBaTh  HEOJArompUsATHbIE  HKOJOTHYECKHE  IOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUN U IPEAOTBpALIaTh UX;

— HaJIUYUsl Pa3BUTOIO 3KOJOTHYECKOIO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpHI,
OMbITa JESTENIbHOCTH 3KOJOTMYECKOW HaNpaBiIeHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HWMHU B
M03HABATEJIbHON, KOMMYHUKATHBHON M COLMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTHBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7. IleHHOCTH HAYYHOI'0 MO3HAHMS:

— c(OPMHPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOM NMPaKTUKH;

— MOHMMAaHUA CHelM(PUKU XUMHUH KaK HayKH, OCO3HAHUS €€ posiu B (POPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBILIUIEHHUS, CO3JaHUH LEIOCTHOTO MPeICTaBIeHUsI 00 OKpPYKaroIeM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI U YeJIOBEKa, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH u
peleHny IpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;



— yOXAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU ISl COBPEMEHHOM UBUIU3ALIUU: B
e T'YMaHHCTUYECKO HAaNpaBJICHHOCTU M BAKHOM POJIM B CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYPBI, PEIICHUH TTI00aTbHBIX TIPOOJIEM YCTOHYHBOTO Pa3BUTHSI Y€JIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOW, THIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B Pa3BUTHH MEIUIIMHBL,
o0ecreueHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYECKd KOMGPOPTHOM )KU3HU KaXKJI0TO 4YJIeHa
00111eCTBA;

— €CTECTBEHHOHAYYHOW IPaMOTHOCTHU: MOHMMAHHUS CYIIHOCTH METOJIOB MO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOSy4yaeMble 3HAHMS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa M HPOUCXOASIIMX B HEM H3MEHEHUIA;
yMEHUS ie7aTh 000CHOBAaHHBIC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS VISl PELICHUS
po0JIeM B pealibHbIX )KM3HEHHBIX CUTYaIUAX;

— MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON eI TeIbHOCTH;

— FOTOBHOCTU ¥ CIIOCOOHOCTH K  HENpephlBHOMY  00pa3oBaHUI0 U
€caM000pa3oBaHUI0, K aKTHBHOMY IOJYYCHHIO HOBBIX 3HaHHWH MO XUMHUU B COOTBETCTBUU C
YKU3HEHHBIMH MTOTPEOHOCTSIMU;

— UHTEpeca K OCOOEHHOCTAM TpyJa B Pa3iIM4YHBIX cdepax NpodheccuoHaIbHOM
JeSITEIIbBHOCTH

METAINPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHUS YYEeOHOrO mpenMeTa «XHMHUs» Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUSl BKIIIOYAIOT: 3HAUMMBbIE 7S (DOPMHUPOBAHHS MUPOBO33PEHUS
00y4aroIUXCsl MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) 00IIeHAyYHbIE TOHSATHUS, OTPAXKAIOIIINE
[EJIOCTHOCTh HAay4YHOH KapTHHBI MUpa M CHEHU(PUKY METOJOB IO3HAHHS, HCIOIb3YyEMbIX B
€CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPIHUs, SIBICHUE, MPOLECC, CUCTeMa, HAYUHbBIN
¢daxT, MPUHLHMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEIOBaHUE, HAOIIOJCHHE,
U3MEpEeHHe, SKCIEpPUMEHT M Jp ); yHUBEpCaJbHblE yueOHbIe NeHCTBUSA (IIO3HABATEJIbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecrneunBarome QGopMupoBanue (HyHKIIMOHATBHON
TPAMOTHOCTH M COIMAJIBHON KOMIETEHIIMH OOYYaroIIMXCs; CIIOCOOHOCTh O0YJaronIuXcst
UCIIOJIb30BaTh ~ OCBOCHHBIE  MEXAUCIUIUIMHAPHBIE,  MHPOBO33PEHUYECKHME  3HAHUA U
YHHUBEpCcaIbHbIe yueOHbIE IeWCTBUS B MO3HABATEIHHON U COIUANBHOMN MPAKTHUKE

MeTtanpeaMeTHble pe3ylbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMH YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISATUBHBIMH JIEHCTBUSIMU

Osnadenue ynusepcaipHolMu yUeOHBIMU NOZHAGAMEIbHBIMU OCLICIEUAMU:

1. ba3oBbIMM JTOTHYeCKUMH /1eliCTBUSIMH:

— CaMOCTOSITENILHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarth;

— ONpeAeNsaTh LEeI JACSITeNbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU UX
JIOCTH>KEHUS, COOTHOCUTH PE3YyJIbTaThl IEATEIbHOCTH C TIOCTABICHHBIMU LIETISIMU;

— UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILIEHU —
BBIICTISITh XapaKTepHble MPHU3HAKU MOHATUN M yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOIH30BaTh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

— BBIOMPATh OCHOBAHUS W KPUTEPUU IS KIACCH(PUKAIIMKM BEIIECTB U XUMHUYECKUX
peaKIuii;

— yCTaHaBIUBATh MPUINHHO-CIICJICTBEHHBIE CBS3H MEXTY N3YYaeMbIMH SIBJICHUSIMU;
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— CTPOUTH JIOTUYECKUE PACCYKIECHUS (MHAYKTUBHBIE, NETYKTUBHBIE, 10 aHAJIOTHN),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

— IIPUMEHATH B IIPOLECCE IIO3HAHUSA HCIIONb3YEMbIE B XHMHMHM CHMBOJIUYECKUE
(3HaKOBbIE) MOJEIM, NPEoOpPa3OBbIBATE MOJAEIbHBIE IPEACTABICHUS — XUMMUYECKHH 3HaK
(cuMBOJ) BNIeMEHTa, XUMHUUecKas (opMysia, ypaBHEHHE XMMHUYECKON peakluy — MPHU PEeLIeHUN
y4eOHBIX II03HABATEIbHBIX W MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIE MOJCIIbHBIE
IIPEJICTABICHUs JJIs BBIABICHUS XapaKTEPHBIX NMPU3HAKOB M3Y4a€MbIX BELIECTB M XMMHUYECKUX

peaKIuii;

2. ba3oBbIMHE HCCI€10BATEILCKAMH A€iiCTBUSIMU:

— BJIIaACTh OCHOBaMHU MCTOILOB HaquOI‘O IIO3HAHHUA BCIICCTB MU XHMHUYCCKHUX
peaKuuii;

— (dopMynupoBaTh LENH M 33a4d MCCIEOBAHUS, UCIOIb30BaTh MMOCTABICHHBIC H
CaMOCTOSITENILHO C(hOPMYJIUPOBAHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIbHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

— BIAJICTh  HABBIKAMM  CaMOCTOSITEJIbHOTO  IJJAHMPOBAaHUS U IPOBEACHHUSA
YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPLICHCTBOBaTb YMEHMs HaOJOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €ro pe3yibTaT, (OPMYIHPOBaTh OOOOIIEHHS W BBIBOJBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIATH 0OOCHOBAHHBIN OTYET O
IpOJieJIaHHOM paboTe;

— npuoOpeTaTh  ONBIT  YYEHHYECKOM  HCCIENOBAaTEIIbCKOW M IPOEKTHOM
JeSITeIbHOCTH, MPOSBIATH CIIOCOOHOCTh U T'OTOBHOCTH K CAMOCTOSITEIIbHOMY ITOMCKY METOIOB
pEILIeHUs IPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITI03HAHUS;

3. Ipuémamu padorsl ¢ nHpopManmeii:

— OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaUK (Hay4yHO-IOMyJIspHas
JUTEepaTypa XHMHUYECKOTO COAEp)KaHWs, CIpaBOYHBIE TocoOus, pecypcel MHTepHera),
aQHAIM3UPOBaTh HH(OPMALIMIO PA3IUYHBIX BHUIOB U (OPM NpPEICTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

— (GbopMynupoBaTh 3alpoChl U TNPUMEHATh pPA3IUYHbIE METOJbl NpPU TOUCKE U
or6ope nHpopmamu, HeOOXOJUMOH [T BHITIOJIHEHUS YU€OHBIX 33]a4 ONpeIeIEHHOIO THIIA;

— npuoOpeTaTh  ONBIT  MCHOJB30BaHMA  MH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMy NIpescTaBieHHus MHPOpMaLUU
(cxembl, rpad UK, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U T 11 );

— UCIIOJIb30BaTh Hay4YHBIH SI3BIK B KAUECTBE CpPEACTBA MPHU paboTe C XUMHUYECKOU
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((u3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

— UCIIONb30BaTh W IPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HarJIsJHOCTU

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUBHBIMU OCLICIMEUAMU:

— 3aJaBaTh BONPOCHI 0 CYILECTBY OOCYXJaeMO TeMbl B XOj€ AMAIOra W/Win
JUCKYCCHM, BBICKa3blBaTh HUAEHU, (OPMYIMPOBATH CBOM IPEUIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUSI IPETIOKEHHOM 3a/1a4H;

— BBICTYNaThb C TMpe3eHTaluell pe3yJbTaTOB IO3HABATEIbHON JEATEIbHOCTH,
MOJIyUEHHBIX CAMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHMKAaMHU TIpU  BBINOJHEHUU
XUMHYECKOT0 3KCIEepUMEHTa, MPAKTHUECKOH paboThl MO MCCIEIOBAHUIO CBOWCTB M3y4aeMBIX
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BEIIECTB, peaju3allMd Y4eOHOro MpoekTa MU (OpPMYIHPOBATH BBI- BOABI IO pPE3yJIbTaTaMm
NPOBEAEHHBIX MCCIEAOBAaHUIA MYyTEM COTJIACOBAHUS TMO3UIMHA B XoJe OOCYXJeHUS U OOMeHa
MHEHUAMU O6/1a0eHue YHUBEPCATbHBIMU PECYSIAMUGHBIMU OCUC GUAMU:

— CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYHIECTBISATH CBOIO  IO3HABATEIBHYIO
JEeSTeNIbHOCTD, Ompenessi e€ Leiau M 3a/add, KOHTPOJIUPOBaTh M MO Mepe HeoOXOIUMOCTU
KOPPEKTUPOBAaTh IMpeajaraeMblii alropuTM JAEWCTBUH TMpU BBINOJIHEHUH Y4YEOHBIX U
MCCJIEI0OBATENIbCKUX 3a/1ad, BEIOMpaTh HanOosiee 3PGEeKTUBHBIN CITOCO0 MX PElIeHUs C y4éTOM
MOJIyYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLIEHKHU

NPEIMETHBIE PE3YJIbTATBI
[IpenmMeTHBIE pe3ysIbTaThl OCBOEHMSI IPOrPaMMBbl 110 XUMUU Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh:

- c(hopMUPOBAHHOCTH MPECTaBICHUM: 0 XHUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAy4YHOW KApTUHBI MHUpPA, POJM XUMUU B TIO3HAHUU SIBICHUW NPHUPOJBI,
B (opMHpOBaHMM MBIIUICHUS U KYJIbTYPbl JMYHOCTH, €€ (YHKIMOHATBLHOW TIPaMOTHOCTH,
HEOOXOIUMOM JJIsT PeHICHUS MPAKTUICCKUX 3a7a9 M SKOJIOTHICCKH 0OOCHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHON CPEJIE;

- BJAQJCHUE CHCTEMOM XMMHYECKHMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJArarollne
NOHATHUS (XMMHUYECKHU JICMEHT, aTOM, 3JCKTPOHHAs 000J0YKa aroma, s-, P-, 0-3JeKTpOHHBIC
opOUTaNIM aToMOB, WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKas CBSA3b , MOJIb, MOJISIPHASI MAacca, MOJISIPHBII 00bEeM, YIIIepOIHbII CKEIeT,
dbyHKIIMOHAIbHAS TPYIIA, paAUKal, H30MEpHUs, U30MEpPbl, TOMOJIOTHUYECKUN psif, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHNUS, OMOJIOTHYECKH aKTUBHbBIE BEIIECTBA
(yrneBoapl, KUpPBI, OEIKHU), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYIISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKash pemETKa, THUIB XUMHUYECKUX peakuuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC, JK30-U OSHIOTEPMHUYECKHE, PEAKIUU HMOHHOro OOMEHa), pacTBOD,
ANEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTUYECKAS JTUCCOITHAITHS, OKHCIIUTEINb,
BOCCTAHOBHUTEJb, CKOPOCTh XUMHYECKON PEaKINK, XUMUYECKOE PaBHOBECHE), TEOPUHU U 3aKOHBI
(Teopuss XMMHMYECKOTO CTpOeHHusi opranudeckux BemiectB A. M. byrtnepoBa, Teopus
ANEKTPOIUTUYECKON Juccouranuu, nepuomuyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHMSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3bIK XHUMHUHU, (HAKTOIOTHUECKUE
CBEJICHHsSI O CBOICTBaX, COCTaBe, MONYyYEHHWH U OE30MaCHOM HCHOIB30BAHUU BaKHEHIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOMN JACATEIHPHOCTU YEIOBEKA;

- c(hOpMUPOBAHHOCTD YMEHHI BEISBIISITE XapakTepHbIe MpU3HAKU
Y B3aMMOCBSI3b M3YYEHHBIX IMOHSTHH, MPUMEHSATH COOTBETCTBYIOIIME IMOHSTUS MPH OMUCAHUU
CTPOEHUS U CBOWMCTB HEOPraHMYECKHUX M OPraHMYECKUX BEUIECTB M UX MPEBPALCHUI; BBISBIATH
B3aMMOCBSI3b XUMHYECKHX 3HAHUU C MOHSATUSIMU
Y MIPEJCTABICHUSAMU JAPYTUX €CTECTBEHHOHAYUYHBIX IPEIMETOB;

- cOpMUPOBAHHOCTh YMEHHUU HCIIONIb30BaTh XUMHUYeckyto HoMmeHknatypy IUPAC wu
TPUBUAJIbHBIE  Ha3BaHMS  BaXHEHMIIMX  BewmeCTB  (3TWIIEH,  aAUETWIEeH,  IJIHUIEPHH,
dbenom,popManbaeTul, YKCyCHasl KWCJIOTA, TJWIWH, yrapHBIA ra3, YrIEKHUCIbIA ra3, aMMHAK,
rameHasi W3BECTb, HETamieHas W3BECTh, INUTHEBAs coja © Jp.), COCTaBIATH (HOPMYIBI
HEOPTaHWYECKUX W OPTaHWYECKHUX BEIIECTB, YPABHEHUS XUMHUYECKUX DPEAKIUN, OOBICHITh HX
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CMBICII; TIOATBEPXKIATh XapaKTepHble XHUMHMYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
HKCIIEPUMEHTAMH U 3aMTUCSIMU YPAaBHEHUN XUMUYECKUX PEaKIIHA;

- chOpMHpPOBAHHOCTh YMEHMH YCTaHABIMBATh MNPUHAAICIKHOCTH  HM3YYEHHBIX
HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB K ONPEACICHHBIM KJaccaM U TpyIiam
COCIMHEHUH, XapaKkTepu3oBaThb MX COCTaB M BaXKHEWIIME CBOMICTBA; ONpENENsATh BU[bI
XUMHUYECKMX  CBA3ed  (KOBaJIEHTHAs, WOHHAs, MeTaJuIM4yecKas, BOAOPOJHAs), THUIIBI
KPUCTANINYECKUX PEIIETOK BEIIECTB; KIACCUPUIIMPOBATE XUMUYECKUE PEAKLINY;

- BJIQJICHHE OCHOBHBIMH METOJAaMU HAy4YHOTO IO3HAHMS BEUIECTB U XMUMHUYECKHX
ABJICHUH (HaOJt0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

- copMHPOBaHHOCTH YMEHHH TPOBOAUTH PACUYETHI MO XHUMHUYECKUM (HopMyam
U YpaBHEHHSIM XHMHYECKHX PEAKIUH C HCIOJb30BaHHMEM (U3NYECKUX  BEIMYMH,
XapaKTEpU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00bEMa (H.y.) TIa3oB,
KOJINYECTBA BELIECTBA; MCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS IPUHATHS PEeLICHUN
B KOHKPETHBIX KM3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIECTBAMU U MX IPUMEHEHUEM;

- c(OPpMHMPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBIIOJIHATh XMMUYECKHHA SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KaueCTBEHHbIE PEaKLMU Ha albJCTUibl, KpaXMal, YKCYCHYIO KUCIIOTY; JleHaTypalus
OETKOB TpH HArpeBaHHUM, IIBETHBIC PEAKIMH OEIKOB; MPOBOJUTH PEAKIUHW HOHHOTO OOMEHa,
OTIpeNeNATh Cpeay BOIHBIX PAcTBOPOB, KAa4eCTBEHHBIE pEaKUWU Ha cynbdar-, kapOoHAT- U
XJIOpUA-aHUOHBI, Ha KAaTHOH aMMOHUS; pelaTh AKCHEPUMEHTAIbHbIE 3aadydl 10 TeMaM
«Metambl» u «Hemeramnsl») B COOTBETCTBHHM C TpaBHJIAMH TEXHUKH O€30MACHOCTH TpHU
oOpalleHnn ¢ BeleCTBaMU U JIaOOpaTOPHBIM 00OpYIOBAHUEM; MPEICTABIATh PE3YJIbTAThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3allUCH YpPaBHEHMH COOTBETCTBYIOLIMX pPEAKIMHA U
(GbopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

- c(hOpMHUPOBAHHOCTb YMEHUS aHAJTM3UPOBATh XMMUUYECKYIO HH(OPMAIIHIO, TOTyIaeMyIo
u3 pasHbix uctouHukos (CMMU, UnTtepuer u ap.);

- c(OPMHPOBAHHOCTh YMEHHU COOJIOAATH TpaBHJa SKOJIOTUYECKH IIEIECO00pa3HOTO
NOBEJICHUS B OBITY M TPYJIOBOH MEATENHHOCTH B LENSAX COXPAHEHHS CBOETO 37I0POBbS U
OKpY’Kalolie NMPUPOIHON Cpenbl; YUUTBIBaTh OMACHOCTh BO3JIEHCTBHS Ha JKUBBIE OPTaHU3MBI
OTIpeIeIeHHBIX BELECTB, OHUMasl, cMbIca noka3zatens [1JIK;

- 1711 00y4JaIoUIMXCSl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbs: CPOPMUPOBAHHOCTh
YMEHUS TPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHUH;

- Ui CHembIX W CIAa0OBUIAIMX OOydaroUMXCs: CPOPMHUPOBAHHOCTh YMEHUS
UCIIOJIB30BaTh pelbe(HO TOYEUHYI0 cHcTeMy oOo3HaueHnuit JI. bpaitng npns  3anucu
XUMUYECKUX (HOPMYII.

OK 01.Bsi0upats cioco0sI pemeHus 3aaa4 mpoPecCHOHATBHON AESITEIbHOCTH MPUMEHUTEIHHO
K pa3JIN4HbIM KOHTEKCTaM.

OK 02.Vcnonp30BaTh COBpEMEHHbIE CPEICTBA IOUCKA, aHAIM3a U MHTEpIpeTaluy HHpOpMaIuu
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUH JJIS BBIIIOJIHEHUS 33124 NPO(hecCHOHAIBHOM JesITebHOCTH.
OK 04.3¢ddexTnBHO B3aMMOIEHCTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaH/E.

OK 07.CopneilicTBOBaTh COXPAHEHUIO OKPYKAIOLIEH Cpeabl, pecypcocOepexeHuto, MPUMEHSTh
3HaHHA 00 W3MEHEHUM KJIUMaTa, MPUHIMIBI OepexIMBOro MPOU3BOJCTBA, 3(PPEKTUBHO
JICHCTBOBATH B UPE3BBIYAHBIX CUTYaLUsIX.
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5. TemaTu4yeckuii MJIaH U cojiepkanue yueoHoii gucuunauasl XUMMU S

HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia, JjadopaTtopubie padoThl M NPAKTHYECKHE 3aHATHS, Oo6bem YpoBenn
pa3aesioB U TeM CaMOCTOATe/IbHAsA padoTa 00yyaroumuxcst 4acoB OCBOCHUS
/3a4. en.
1 2 3 4
Paznen 1. OcHOBBI CTPOCHHS BellleCTBA
Tema 1.1. Conep:xanue yueOHOro MaTepuasia:
Crpoenne atoMoB | KitaccuduKamus XUMUYECKHX 31eMeHTOB (5-, p-, M-s1nements). BanenTHbie 2 1,2
XUMHYECKHX 3JIEKTPOHBL. BaleHTHOCTh. DNEKTPOHHAS MPUPOAA XUMUUYECKON CBSI3U. DIEKTPOOTPUIIATEILHOCTD. Buabl
3JIEMEHTOB H - - (xoBaJIeHTHas1, MOHHAsI, METAJNIMYEeCKasi, BOJOPO/IHAs) M CIIOCOOBI e 00pa30oBaHMs
npupoaa IIpakTuyeckas padora 2 2,3
XHMHUYECKOM CBSI3H | PemieHune 3ajaHuii Ha MCIOJb30BaHUE XHWMHMUYECKOW CHUMBOJMKA W HAa3BaHUM COEAMHEHHI 10
HOMEHKJIAType MEXIYHApOJHOIO COK3a TEOPETHYECKOM W MPUKIAJHON XUMUU U TPUBHAIBHBIX
HA3BaHWK IS COCTaBICHUS XMUMHUYECKUX (OPMYJ TBYXAaTOMHBIX COCIUHEHHH (OKCHUIOB, CYJIb(HUIOB,
THAPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COSAMHEHUN OTJIENbHBIX KJIACCOB.
[IpakTHueckue 3aaHus HA YCTAHOBJICHUE CBSI3U MEXKIY CTPOCHUEM aTOMOB XMMHUYECKHX AJIIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C
nosioxkeHueM [lepuoanueckor CUCTEMBI.
Tema 1.2. Coaepxanue yueOHOIro MaTepuaJa:
IMepuoguveckuii [Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nyeckuii CMbICIT 2 1,2
3aKOH W Tadjauua [Tepuonnueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
.M. MenneseeBa | 3IeMEHTOB, 0OOpa3yeMbIX HMMH TIPOCTBIX M CIIO)KHBIX BEIIECTB B COOTBETCTBUU C IOJIOKCHHEM
XUMHYecKoro snemMeHta B llepuonnmueckoil cucreme. MHpPOBO33pEHUYECKOE M HAy4YHOE 3HAYEHHUE
[Tepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornossr JI.MI. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
IIpakTnueckas padora 2 2,3

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aIUI0 XUMUYECKUX
aneMeHTOB «MeTaundeckue / HEeMETATUYECKUE CBOWCTBA, AJIEKTPOOTPHUIATEIHPHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B MEPUOJAMYECKON CHCTEME
xumudeckux dyementoB .. Menaeneenay
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Pa3nea 2. XumMu4yeckue peakmuu

Tema 2.1. Tunsel

Conep:xanue yueOHOro MaTepuasia:

OcHoBHOE Knaccudukanus v TUNBI XMMHUYECKUX PEaKLMi ¢ yyacTHMEeM HeopraHuudeckux BemiecTB. CocTaBiieHUe 1,2
XHMHYECKHX YpaBHEHHH pEaKIUH COCAMHEHUS, pA3JI0XKEHHUs, 3aMelleHHs, OOMeHa, B T.4. pPEaKUUil TOpeHus,
peakuuii OKHCJICHUSI- BOCCTAHOBJICHUS.
VYpaBHeHUsI OKUCIEHUI-BOCcCTaHOBIIEHU. CTeneHb okucaeHusl. OKUCINTENb U BOCCTAHOBUTEND.
CocraBieHne W ypaBHUBaHHME OKHCIHUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIMHA METOJOM 3JIEKTPOHHOTO
6ananca. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMK B MPUPOJE, NMPOU3BOACTBEHHBIX Ipoleccax U
KHU3HEJIESTeIbHOCTH OPraHU3MOB
IpakTH4eckas pagora 2,3
KonnyectBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOJUYECTBEHHbIE 3aKOHBI B XUMUU U PACUETHI 10
YpaBHEHUSIM XUMHUYECKHUX peakiuil. MoJib Kak eIuHuUIa KOJM4ecTBa BenlecTBa. MoiisipHas Macca.
3aKOHBI COXpAaHEHUs MacChl U SHEPTUU. 3aKOH ABoraipo. MossipHblii 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTH Ta30B. PacueTsl O ypaBHEHUSIM XMMHUECKUX PEAKIMHA ¢ UCIIOJIb30BaHUEM MacChl, 00beMa
(HopMasbHbIE YCIIOBHS) ra30B, KOJMYECTBA BEIIECTBA
Tema 2.2. Coaep:xaHue yueOHOro MaTepuasa:
JaeKkTpoauTHYecKas | Teopus 31MeKTpoIMTHYECKOH auccorranui. MoHbI. DIeKTpONInTHI, HEdIEKTPOIUTHL. Peakiinu HOHHOTO 1,2
AUCCOLMALMA U obomena. CocTaBiieHHE peaKIiii HOHHOTO OOMEHA ITyTeM COCTAaBJICHUS MX TOJHBIX U COKPAIIEHHBIX
HOHHBIN 00MEH VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMK. 33JaHUsI HA COCTABJICHUE HOHHBIX PEaKLUil
JlabopaTopnasi padora “Turnbl XUMUYECKUX PEAKIUI . 2,3
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00OPa3yOIINXCs BEIIECTB) U IPU3HAKOB
XUMHYecKkHux peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHue cpeibl BOJAHBIX PacTBOPOB.
3a/laHus HA COCTaBJIEHHE HOHHBIX peaklui
o0o01maronii ypok —KoHTposbHas CTpoeHHe BElIeCTBAa M XUMUUYECKHE PEaKIIUU 2,3
Pasznes 3. CTtpoeHue M CBOMCTBA HEOPTraHMYECKHUX BeleCTB
Tema 3.1. Conep:xanue yueOHOro MarepuaJa;
Knacenpuxanus, | [Ipeamer neopranndeckoit XMMUWU. Knaccudukarms Heopranndeckux BemiecTB. [IpocTeie 1 ciioxHbIE 1,2
HOMEHKJIATYPa H BenecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anmocBs3b
CTpOeHHne HEOPraHMYEeCKUX BeUIeCcTB. ArperatHble cocTosHus BemecTBa. Kpucrammueckue 1 amopgHbie
HEOpPraHu4ecKux BElIEeCTBA.
BeLIECTB Tunbl KPUCTATUINYECKUX PEIIETOK (aTOMHAs, MOJIEKYJISIpHasi, HOHHAs, METAJJINYECcKas). 3aBUCUMOCTh

(u3MYECKNX CBOWCTB BEUIECTBA OT TUIA KPUCTAIUIMUYECKON PEeIETKH. 3aBUCUMOCTh XUMHUYECKON
AKTHUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBS3U U TUIA KPUCTALUINYECKON peleTKu. [IpuunHbl
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MHOT000pa3usi BEIeCTB

IIpakTuyeckasi pabora 2,3
HomeHnknarypa HEOpraHM4YeCKHX BEIIECTB: HAa3BaHUE BEIIECTBA MCXOJS U3 UX XUMHYECKOH (POPMYIIBI
WIM COCTaBJICHUE XUMHUYECKOH (OpMYyIbl HUCXOJS W3 Ha3BaHMs BeUIECTBA [0 MEXAYHAPOIHOU
(UIOTTAK) mnm TpuBHaIbHOM HOMEHKIIATYPE.
Pemenne npakTudyeckux 3ajaHui MO KiIacCU(PUKAIUU, HOMEHKIIATYpe U XUMHUYECKUM (hopMysiam
HEOPTaHMYECKUX BEIECTB PA3IMYHBIX KJIACCOB (yrapHbld ra3, YIJEKUCIBIA Ta3, aMMHAaK, ralieHas
U3BECTb, HETallleHasl U3BECTh, MUTHhEBAS COAA U JAPYTUX): Ha3bIBaTh U COCTABIATH (POPMYIIBI XUMHUUECKHUX
BEIIECTB, ONPEACIATH IPHHAICKHOCTD K KIIaccy.
Hctounuku xumudeckoit mHbopManuu (CpeacTs MaccoBoil mHpopmanuu, cetb MHTepHET u apyrue).
[Tounck nHGOpMAIUU 110 Ha3BaHUSAM, WICHTU(DUKATOPAM, CTPYKTYPHBIM (opMyiaM
Tema 3.2. ®usuxo- | CoxepxaHue yueOHOro MaTrepuasa:
XHMHIHecKue Mertannsl. Ob61ue puznyecKkue 1 XuMUIeCKe CBONCTBa MeTauioB. CIIoCOOBI MoNTyueHus. 3HaYeHHe 1,2
CBONCTBA METAJUIOB M HEMETAIIOB B TPUPOJAE W HKU3HEIACATEIHLHOCTH 4eJIOBEeKa W OpraHm3MoB. Kopposus
HEOpraHMICCKuX METAJIJIOB: BUIBI KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3UH
BelecTs Hemeramner. OOmme Qu3MYecKue W XUMHYECKHE CBOWCTBA HEMETAIOB. THIWYHBIE CBOHCTBA 1,2
HemetaisioB 1M- VII rpynn. Knaccudukanus u HOMEHKIIaTypa coOequHEHUI HeMeTalioB. KpyroBopoTsl
OMOTEHHBIX ITEMEHTOB B IIPUPOJIC
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEMIECTB (OKCHIOB, TUAPOKCUIOB, KUCIOT, 1,2
cojieid M 1ip.). 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB IMPOCTHIX BEIIECTB, BOJAOPOJHBIX COEIWHEHHIH,
BBICIIIUX OKCHJIOB M TUAPOKCHIIOB
IIpakTuyeckas padora 2,3
CocraBiieHrne ypaBHEHHH XUMHYECKHX PEaKIUH C y4acTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METaNIOB, HEMETAUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHUCIOT, OCHOBaHMW U aM(pOTEpHBIX THUAPOKCUIOB; HEOPTaHMUYECKUX COJICH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUYECKUX 3a/laHUi HAa CBOMCTBA, COCTaB, MOJTYYCHHE U
0e30macHOe HWCIOJIh30BAHNWE BAKHEHWININX HEOPTaHWYECKHX BEIIECTB B OBITY W IMPAKTHYECKOU
JeSITeIbHOCTH YeJIOBEKa
Tema 3.3. Conep:kanue yuyeOHOro MaTepuaJa:
Mnentnpurkanus | JlabopaTopuas padora 2,3
HEOPraHUuYeCKuX «MneaTrdUKannsS HEOPTAHHISCKUX BEIICCTBY,
BelleCTB Pemienne sKkcriepuMEHTATBHBIX 33724 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 110
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pacro3HaBaHMIO U IOTYYECHUIO COEAMHEHUI METAJUIOB U HEMETAJLIOB.

W nenTudukanys HeOpraHM4eCcKrX BELIECTB C UCIOIb30BaHUEM UX (U3UKO-XUMHUECKUX CBOWCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbdar-, KapOoHaT- U XJIOPUA-
aHMOHBI, HA KATUOH aMMOHHMSI

0000IIAIOIIHI YPOK IO MPOMICHHOM TeMe - KOHTPOJIbHAs 2,3
Paznen 4. CtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB
Tema 4.1. Conep:kaHue y4eOHOIro MaTepuaJa:
Knaccupukauusi, | [losBneHue u pa3BuTHE OpraHMYECKON XUMUH Kak HaykH. [Ipenmer opranundeckoit xumun. Mecto u 1,2
CTpOeHue 1 3Ha4YEeHUE OPraHMYECKOW XMMUU B CUCTEME €CTECTBEHHbBIX HaYK.
HOMEHKJIATypa XUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEMHEHUSI aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJIEGHTHOCTH.
OPraHM4YecKuX OCHOBHbIE MOJIOXKEHUS TEOPUU XUMUYECKOT0 CTPOCHMS OpraHuyeckux coeannenuit A.M. byrieposa.
BeLEeCTB VYrnepoaHblii CKEJIET OpraHu4eCcKOi MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOIO
CTPOEHUS MOJIEKYI.
N3omepus u u3oMepsl.
[Tonsatue o pyHkumoHanbHO rpynmne. Pagukan. IpuHiuns! kiaccupukanuy opraHu4ecKux
COCIMHEHU.
MesxayHapoiHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKIIATYPbl OpraHuyeckux coeaunenuil. [Tousarue 06
a30TCOJEpKAIINUX COSIUHEHMSIX, ONOJIIOrMYECKN aKTUBHBIX BellecTBax (YIJIeBOAAX, )KUpax, OeNKax u
Jp.), BBICOKOMOJIEKYJIIPHBIX COETMHEHUAX (MOHOMED, NOJIMUMEpP, CTPYKTYPHOE 3BEHO)
IpakTH4eckas pagora 2,3
HomeHnkmnatypa opraHMuecKuX COeTUHEHNH OT/AEIbHBIX KJIAcCOB (HACHIIIEHHbIE, HEHACHIIIEHHBIE U
apoMaTHYeCKUE YIIeBOIOPOAbI, CIIUPTHI, (EHOIIBI, AJIbJIET U Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBieHre MOJHBIX M COKPALEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKMX BEILIECTB OT/AEIbHBIX
KJIACCOB, MHCIIONIb3Ys MX Ha3BaHUS IO CHCTEMaTHYECKOW M TPUBUAIBHOM HOMEHKJIAType (3THUJIEH,
alleTWIeH, TJIMLEpHUH, (QeHous, (opMalbAeru], YKCyCHas KHUCIIOTa, TiIMIMH). Pacdersl mpocreimiein
(bopMyJIbl OPraHHYECKOM MOJICKYJIBI, HCXOJIS1 M3 3JIEMEHTHOTO cocTana (B %)
Tema 4.2. Coaep:xanue yueOHOro MaTepuasa:
CpoiicTBa OU3NKO-XMMUYECKHE — CBOICTBAa OPraHUYECKUX COCTUHEHUH OTAEIbHBIX — KIJIACCOB (OCOOCHHOCTH
OpPraHu4ecKux KJ1acCU(UKALMM U HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTMUECKUN psil U o01as popmysa; H30Mepus;
cOoeIUHEeHHUI ¢du3nyecKkre CBOMCTBA; XUMHUECKHE CBOICTBA; CIOCOOBI MOTYUYEHHUS):
—- TpefeNbHbIe yrieBoaopoabl (ankaHbl M mukinoankansl). 'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX 1,2

MCTOYHMKOB TEIUIa B IPOMBIIIJIEHHOCTU U ObITy. CBOMCTBA MPUPOJHBIX YIIIEBOIOPOJIOB, HAXOXKACHUE B
MIPUPOJI€ U IPUMEHEHHUE AJIKAHOB;
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— HenpelenbHble (AJIKEHbI, AJIKUHBl W allKaJueHbl) M apOMaTUYECKUE YIJIEBOAOPOIbl. l'opeHue
alleTUJIEHA KaK MICTOYHUK BBICOKOTEMIEPATYPHOT'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KHCJIOPOCOAEPIKAINE COSTUHEHUs (CITUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PHUPHI, AJIbJCTUIbI
W KETOHBI, JXUPBI, YIiaeBOAbI). lIpakTHyeckoe NpUMEHEHWE OHTHJICHIJIMKOJS, TJHMIEpUHa, (eHoa.
[Ipumenenne ¢opManpIernaa, aneTalbIernia, YKCYCHOH KHCIOTHl. Mplla Kak COJIM  BBICIIMX
KapOOHOBBIX KHCJIOT.

MoroI1ire cBOMCTBa MbliIa

1,2

— a30TCOoJepXKallhe COCIAMHEHHs (aMUHBlI W aMUHOKMCIOTHI, Oenku). BpIcOKOMOIEKyIspHbIE
COeMHEHUS (CUHTETHYECKHE M OMOJOTHYECKU-aKTHBHBIC). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUICHA KaK OCHOBHOE HAIIPABJICHUE €TI0 UCII0JIb30BaHUS.

['eHeTHyeckas CBsI3b MEXKAY KJIACCAMHU OPTraHUYECKUX COCIMHEHHUN

1,2

IIpakTuyeckas padora

CBolicTBa OpraHMYeCKMX COECIUHEHUM OTAEIbHBIX KJIACCOB (TpUBMAJIbHAs M  MEXKIyHapoJHas
HOMEHKJIaTypa, XMMHUYECKHUE CBOICTBA, CIIOCOOBI MONY4YEHHU): TIpeenbHble (ankanbl M nmukinoankaHsl),
HenpeJienbHble (AJIKEHbI, AIKUHBI M aJIKaJIME€Hbl) U apOMaTHYECKHUE YIIEBOAOPOAbI, CHUPTHI U (PEHOINBI,
KapOOHOBBIE KHCIOTHI

4! 3(1)I/Ipbl, AIbACTUABI U KCETOHBI, aMHHBbBI W AMHWHOKHCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCOAWMHCHUS.
3alaHusl Ha COCTaBJICHHE YPAaBHEHUN XHMMHUYECKHX PEAKUUN C y4acCTHUEM OpPraHMYECKHUX BELIECTB Ha
OCHOBAHMH MX COCTaBa U CTPOCHMUSI

2,3

IIpakTnyeckas padora

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ TIO NPEIOKEHHBIM IEMOYKaM IpeBpalleHHi),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHNYECKUX COETMHEHUN OTJeNbHBIX KJIACCOB, CIIOCOOBI UX
IIOJIy4eHUs] W Ha3BaHWE OpPraHWYECKMX CcoeAuHeHuM 1o TpuBManbHOW WJIM MexayHapoaHoin
CUCTEMATUYECKON HOMEHKIIATYpE.

PemeHne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHMM Ha CBOWCTBA OPraHUYECKUX
COCIMHEHMI OTJENbHBIX KIACCOB

2,3

JlabopaTopnas padora

“IIpeBparieHust OpraHM4eCKMX BEUIECTB IIPU HArPEBaHUM'".

[Tonyyenue 3THIIEHa U U3yYEHHE €r0 CBOMCTB. MOIEIMPOBAHUE MOJIEKYJI U XUMUYECKUX MPEBPAIICHUI
Ha IIPUMEpE dTaHa, STUJIECHA, alleTUIIEHA U JIp.

2,3

Tema 4.3.
HnenTnduxanus
OpPraHuYecKux
BelllecTB, UX

Conep:kanue yuyeOHOro MaTepuaJa:

buooprannueckue coenuHenus. IlpuMeHenne u Ouosormdeckas posib  yriieBonoB. OKHCIEHHE
YIJI€BOJOB— HMCTOYHUK OHHEPIUU JKUBBIX OpraHuzMoB. OO01acTM NPUMEHEHHS aMUHOKHUCIOT.
[IpeBparenus: 6eIKOB MUY B opranu3me. buosornyeckue GpyHkimu 6enkoB. buosornyeckue GyHKIUN

1,2
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3HAYCHHUC "

XupoB. Posib oprannueckoil XMMUU B peIIeHUH MPOoOJIeM MUIIEBO 0€30MacHOCTH

NnpuMeHeHHe B Ponp opranuueckoil XMMHHM B peUICHHUH MPOOJIeM SHEpPreTudyeckoil Oe30MacHOCTH, B Pa3BUTUU 2 1,2
OBLITOBOW U MEIULUHBI, CO3/IaHUM HOBBIX MAaTEpHAJIOB, HOBBIX MCTOYHHUKOB SHEPruU (AIbTEPHATUBHBIC MCTOYHUKU
NPOU3BOJACTBEHHON | DHEPIHM).
AeATeTbHOCTH OnacHOCTh BO3JEHCTBUA Ha JKMBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTICIBHBIX KIJIACCOB
yeJ0BeKa (YyrneBogopojsl, CHUPTHL, (EHOJNBI, XJIOPOPTaHUYECKUE IPOU3BOJAHBIC, aJbAETMIbl U Jp.), CMBICI
MI0Ka3aTessl MPEIeIbHO JIOMYCTUMOM KOHIICHTPALUU
JlabopaTopHas padora 2 2,3
“Unentudukanys oOpraHu4ecKuX COCTUHEHUN OTACTbHBIX KJIacCOB”
WnenTudukanus opraHn4eckux COeIUHEHUH OT/EeNbHBIX KJIACCOB (Ha MpUMepe albJeruoB, Kpaxmala,
YKCYCHOW KHCJIOTBI, OEJIKOB H T.II.) C HCIIOJIb30BaHUEM UX (PU3UKO-XHMUYECKUX CBOHCTB M XapaKTEPHBIX
KayecTBEHHbIX peakuui. JleHaTypauus Oenka ©Opu HarpeBaHUM. LIBeTHble peakuuu OEIKOB.
Bo03HUKHOBEHNE AHAIUTUYECKOTO CUTHANA C TOYKH 3PCHHS XUMHUYECKHX IMPOIECCOB MPH MPOTCKAHUU
KayeCTBEHHON peakllny, O3BOJISIONICH NISHTH(PULIIMPOBATh PEI0KEHHbBIE OPraHUYECKUE BEIIECTBA
O600maronuii ypok 1o Teme 2 2,3
Pazgen 5. Kunernueckue u TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKHUX peaKkuniu
Tema 5.1 Ckopocts | Coaep:xkaHue yueOHOro MaTepuasia:
XMMHYECKHX CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB: MPHUPOJIBI PEATHPYIOIINX BEIIECTB, 2 1,2
peakuui KOHIIEHTPALIMU pearupyromux BelecTB, TEMIIEPATYPhl U IUIOLAIN PEAKIIMOHHON MOBEPXHOCTH.
Xumuueckoe TennoBsie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
paBHOBecHe OO6patuMocTh peakiuil. XuMHYECKOe PABHOBECHE U €T0 CMEILEHHE MOJT AEHCTBUEM PA3INYHbIX
(bakTOpOB (KOHIIEHTPAIHS PEareHTOB MU MPOYKTOB PEaKIUM, JaBJICHHE, TEMIIEpaTypa) AJIsi CO3aHHsI
ONTUMAJIbHBIX YCIOBUH NPOTEeKaHUs XuMuueckux npoueccoB. [Ipunnun Jle Illarense
IIpakTnueckas padora 2 2,3

Pemienne npakTUKO-OPUEHTHPOBAHHBIX 33/JaHUl HAa aHaIW3 (PAKTOPOB, BIMAIOLIMX HAa H3MEHEHHUE
ckopoctu 1K xumuueckoil peakiuu, B T.4. ¢ MO3ULUN SKOJIOTMUECKU I1€IECO00Pa3HOro MOBEACHUS B
OBITY M TPYAOBOW JAEATENBHOCTU B IIENSAX COXPAaHEHMs CBOETO 3[0POBbS U OKpYXKaroUIeH NMpHpOIHON
CpelBl.

PemreHne INpakTMKO-OPUEHTUPOBAHHBIX 3aJaHWil Ha npuMeHeHue npuHnuna Jle-Illarense s
HAaXOXJICHUA HaAIIPaBJICHHUA CMCIICHUSA PaBHOBCCHA XUMHUYECKOH pe€akiMuu HW aHaJInu3 q)aKTOPOB,
BIIMAIOIINX HA CMELIEHUE XUMUYECKOTO PABHOBECUS
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Pa3znen 6. PacTBopsbl

Tema 6.1. Conep:xanue yueOHOro MaTepuasia:
IlonsTue o PactBopenue kak pusuko-xumuyeckuii npouecc. PactBopsl. CiocoObl IPUTOTOBIIEHUS PACTBOPOB. 2 1,2
pacTBopax PactBopuMocTs. MaccoBast 107151 pacTBOpeHHOT0 BemiecTBa. CMBICI MOKa3aTes MPeaesIbHO JOITyCTUMON
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIICHKE 3KOJIOTHYEeCKON Oe301MacHOCTH.
[IpaBuia SKOJIOTHYECKHU 11eNIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW ACATEIBHOCTH B IIEIISAX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIeH MPUPOAHON Cpe/Ibl; OMACHOCTh BO3ACHCTBUS Ha KUBBIC
OpPTraHU3MBI OTPE/ICIICHHBIX BEIIECTB.
IIpakTuyeckasi padora 2 2,3
Pemenne npakTHKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJJaHUI HA PACTBOPHI, HCIIOJIB3yeMbIC B OBITOBOH H
MIPOM3BOJICTBEHHOMN JESTEIbHOCTH YeJIOBEKa
Tema 6.2 Conep:xaHue yueOHOro MaTepuasa;
Hccaenopanue Jla6opaTopnasi padora 2 2,3
CBOMCTB pacTBOpoB | «[IpuroroBieHue pacTBopoB». [IpUroToBiieHHE PacTBOPOB 3alaHHON (MacCOBOH, %) KOHIIEHTPAIIH
(CTIpaKTUKO-OPUEHTHPOBAHHBIMU BOTIPOCAMH ) U OIIPEICIICHUE CPEIBI BOJHBIX PACTBOPOB.
Pemenuie 3a1a4 Ha IPUTOTOBIICHHE PACTBOPOB
Paznen 7. XumMus B ObITY M IPOU3BOJACTBEHHOM IeITEJIbHOCTH YeJI0BEKA
Tema 7.1 Xumusa B | Coaep:xkaHue yueOHOIro MaTepuasia:
OBITY M Hosgeiimue goctuxkeHnss XMMUYECKONH HAYKH U XUMHYECKON TeXHOJIOTUU. Ponb XxuMuu B obecriedeHnu 2 1,2
NPOU3BOJACTBEHHON | DKOJIOTHYECKOM, SHEPreTHIECKON U MHIIEBOI 0€30MacHOCTH, pa3BUTHH MEAUIMHGI. [IpaBuia moucka u
AeATeTbHOCTH aHallM3a XUMUYEeCKON HHPOPMAIIUU U3 PA3IMYHBIX HCTOYHUKOB (HaydHast U yueOHO-HayqHas
YyeJI0BeKa) JuTepaTypa, CpeAcTBa MaccoBoi nHGopmManuu, cetb MHTEepHeT)
IpakTuyeckas padora 2 2,3
[Touck u aHanmM3 KeWCOB O MPUMEHEHUH XMMHYECKHUX BEIIECTB M TEXHOJOTHH C ydeToM OyayIieu
npodeccHoHabHOM ~ JEeSITeNPHOCTM  TO  TeMaM:  BaKHEHIIWe  CTPOWTENbHBIE  MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KEpaMHKa, MaTepUaIbl Ui  JJICKTPOHHKH,
HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKH OHHEPrHUH, OpPraHMYEeCKHEe U MHHEpaIbHbIE
yI00OpeHus, JICKapCTBEHHBIC BEIIECTBA, OBITOBAS XHMHS.
3amura: [IpeacraBieHue pe3yabTaToOB pelIeHus KeicoB B (hopMe MUHU-IOKIIA/Ia C TIpe3eHTaluel
JlndpdepeHunpoBaHHbIN 3a4ET 2

PaGoueit nporpammoii mpelycCMOTPEHO BBIMOIHEHUE OT/IEAbHBIX BUIOB PadOT, CBA3aHHBIX ¢ OyAylIeil nmpoeccuoHaNbHOMN 1eATeIbHOCThIO, B (hopMe

MPAaKTUIECKOH IMMOATOTOBKH B 00bEMe 32 "acoB




6. MaTepuaJIbHO-TeXHHMYECKOe U y4eOHO-MeTouYecKoe obecrneyeHue
6.1. TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY M  Yy4eOHO-
MeTOAUYECKOMY o0ecliedyeHMI0 YCJIOBMIi peajnu3alluM NPOrpaMMbl  JUCHUILIHHBI
MpearnoyiiaraeT Hajauuue Yy4eOHbIX KaOuWHeTa XHMHUU, B KOTOPOM HMEETCS BO3MOXHOCTH
obecrieunTh CBOOOAHBIN gocTyn B MHTepHEeT BO BpeMsi y4eOHOrO 3aHATUS W B IEPUOJ
BHEY4YEOHOM JAEeATEIbHOCTH 00yYarOIIUXCA.

B coctaB kaOMHETOB XUMHH BXOJAT Ja00paTopuu ¢ 1a00paHTCKONH KOMHATOM.

[Tomerienust kKaOUHETOB (U3MKU, XUMHH U OHMOJIOTHH JIOJKHBI YJOBIETBOPITH TPEOOBAHUSIM
CanutapHo-3nuaeMuoiornueckux npasuil U1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIICHbl TUIIOBBIM O0OpYIOBaHMEM, YKa3aHHBIM B HACTOSIIMX TPEOOBaHUSAX, B TOM HYHCIIE
CHeHATM3UPOBAHHON y4yeOHONH MeOenbl0 U CpeacTBaMH OOy4YeHHs, JIOCTaTOYHBIMU MJIs
BBITIOJTHEHUS TPEOOBAaHUHN K YPOBHIO MOJTOTOBKU O0YYaOLIUXCS.

B xabunerax mMmeeTcsi MyJbTUMEIUITHOE 000pyIOBaHKE, TIOCPEACTBOM KOTOPOTO yYaCTHUKU
00pa3oBaTENBFHOrO MpOIecca MOTYT NPOCMATPUBATh BU3YaIbHYI0 HH(POPMALUIO MO (U3HKE,
CO3J1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B coctaB y4eOHO-METOANYECKOTO W MaTepPHAIbHO-TEXHUYECKOTO0 O0ECIeUYeHUsI POTPaMMBI

y4eOHOM TUCHUIUIMHBI «XUMUS BXOAT:

*¢ MHOTO(YHKIIMOHAIBHBIH KOMIUIEKC IPENoJaBaTes;

*s HaIJIAJHBIE MOCOOMS (KOMIUIEKTHI Y4eOHbIX TaOJMll, IJIAKaTOB, MOPTPETHI BbIIAIOLIMXCS
YUEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

*¢ MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHbBIE CPEJICTBA;

** 3KPAHHO-3BYKOBBIE IIOCOOMS;

** KOMIUIEKT JIEKTPOCHAOXKEHUs KaOMHETOB;

** TEXHUYECKHUE CPEICTBA O0YUEHUS;

*¢ JIEMOHCTpALMOHHOE 000pyAOBaHue (00IIero Ha3HAUSHHsSI U TEMAaTHYeCKue Habopbl);

e+ J1a0OpaTopHOE OOOpymoBaHue (OOIIEro HA3HAYCHHUS W TeMaTHYECKHUE HAOOPBI, B TOM YHCIC
JUIS TOCTAHOBKH JIEMOHCTPALIMOHHOTO U YYEHUYECKOTO HKCIIEPUMEHTA, PEaKTHUBHI);

** CTaTUYECKUE, AMNHAMMYECKHE, IEMOHCTPAllMOHHBIE M pa3/aTOYHblE MOJENH, BKIHOYAs
HaTypajibHble OOBEKTHI;

s BCIIOMOTraTeIbHOE 000PYAOBAHUE;

** KOMIUIEKT TE€XHHYECKOH OKyMEHTalluu, B TOM YHCJIE IaclopTa Ha CpelIcTBa O0OydeHus,
MHCTPYKIMU TI0 UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30I1aCHOCTH;

s OUONMMOTEYHBIN QOHS.

B Oubnuorteunbiii ¢GoHI BXOIAT yuyeOHHMKH, y4yeOHO-MeToauueckue KomruiekTol (YMK),
o0ecreynBaIMe OCBOGHHE YYeOHOM JUCHUIUIMHBI «XUMHS», PEKOMEHIOBaHHbIE WU
JIOTYILIEHHbIE IS UCMOJb30BaHUS B NPO(ECCHOHATBHBIX 00pa30oBaTENbHBIX OpraHU3aIMIX,
peanu3yonmx o00pa3oBaTelbHYI0 MPOTrpaMMy CpeaHero ooOmiero oOpa3oBaHUs B Ipejenax
ocsoenust OITOIT CITO na 6a3e ocHOBHOTO 00I1IeTO 00pa30BaHMS.

bubnuoreunsii  GoHA  comepKUT  (PU3MYECKHE HHUMKIONEAMH, aTiachl, CIOBapH,
CIPAaBOYHHMKHU MO (U3MKE, XUMHUH, OMOJOTMH, HAyYHYI0 M HAY4YHO-TIOMYJSIPHYIO JINTEPATYpPY
€CTECTBEHHO-HAYYHOI'O COJIEPIKaHUS.

B mnpomecce ocBoeHus mporpammbl y4eOHOM IHUCHUIUIMHBI CTYACHTHI JOJDKHBI HMETh
BO3MOKHOCTh JIOCTYIA K 3JIEKTPOHHBIM y4eOHBIM MaTepHajaM IO €CTECTBO3HAHMIO, BKIOYas
¢u3MKy, XHUMHIO, OHOJOTHIO, HMEIOIIMMCS B CBOOOJHOM JOCTyne B ceTH VIHTepHeT
(27eKTPOHHBIM KHUTaM, IIPAaKTUKyMaM, TecTam, matepuanam EI'D u ap.).
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6.2 ndopmanuonHoe odecrieueHne 00ydeHust

OcHoBHas JIuTEpaTYpa
Pym3utuc I'. E. Xumus : 6a30BbIii ypOBEHb : y4eOHUK, pa3pab0TaHHBIA B KOMILIEKTE C Y4eOHBIM
nocobuem Juisi 00pa3oBaTENbHBIX OpraHU3alUi, pearu3ylonx o0pa3oBaTelibHbIE MPOTrPAMMBI
cpennero npodeccuonanbHoro oopazosanusi / I'. E. Pynsutuc, @. I'. ®enpaman. — Mocksa :
[Tpoceemenwue, 2025. — 336 ¢. — (Yueouuk CIIO). — URL.: https://e.lanbook.com. — Pexwum
nocryna: o noanucke. (PILY)

Panenxuii A. M. Xumus : 06a30Bblii ypOBEHb : TPEHHUPOBOYHBIE W INPOBEPOYHBIE PAOOTHI :
ydaeOHOe mocoOue, pa3paboTaHHOE B KOMIUIGKTE ¢ YYeOHHKOM Uil 0Opa3oBaTeIbHBIX
OpraHu3alii, peaqu3yrIux 00pa3oBaTeNbHbIE MPOrpaMMbI CPEAHEro MPOpECCHOHATHLHOTO
obpazoBanust / A. M. Pagenkmii. — Mocksa : IIpocBemenue, 2025. — 80 c. — (YueOHUK
CIIO). — URL: https://e.lanbook.com. — Pesxxum goctyna: o noxanucke. (PIIY)

Pymsutuc I'. E. Xumus : 6a30BbIii ypoBEHb : y4eOHUK, pa3pab0OTaHHBIA B KOMILJIEKTE C y4eOHBIM
nocobueM st 00pa30BaTENbHBIX OpraHU3alUil, pearu3yonx o0pa3oBaTelIbHbIE MPOTrPAMMBI
cpenHero npodeccuonaapHoro oopaszosanust / I'. E. Pynsurtuc, ®@. I'. ®enpaman. — Mockasa :
[Tpocsemienue, 2024, 2025. — 336 ¢. — (Yuebnuk CIIO). (®IY). — 190 5k3.

Panenxunii A. M. Xumus : 0a30Bblii ypOBEHb : TPEHUPOBOYHBIC W IMPOBEPOYHBIC PAOOTHI :
ydueOHOoe mocobue, pa3paboTaHHOE B KOMIUIEKTE C YYeOHHKOM [iJIsi 0Opa3oBaTeIbHBIX
OpraHu3alvii, peau3yrIIuX 00pa3oBaTebHBIC MPOrPaMMbl CPEIHEr0 MPO(ECCHOHATLHOTO
obpazoBanus / A. M. Panmenkwii. — Mocksa : [IpocBemenue, 2024. — 80 c. — (YueOHHK
CIIO). (®IT1Y). — 60 k3.

Iaopuensin O. C. Xumus. 10 ximacc : 6a30Bbiii ypoBenb : yueoHuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CrnagkoB. — 6-e u3f., crep. — Mocksa : [Ipocemenue, 2025. — 128 c. —
URL: https://e.lanbook.com. — Pexxum mocryma: mo moamnucke. (PITY)

Ia6puenssn O. C. Xumus. 11 kmacc : 6a30Bwiid ypoBeHb : yueOnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 6-e u3a., ctep. — Mocksa : [Ipocsemenue, 2025. — 127 ¢. —
URL: https://e.lanbook.com. — Pexxum noctyma: o moamucke. (PITY)

JlomoJHHUTENbHAA JIUTEPATYPA

Xumus. 10 kaace : yrmyOneHHslid ypoBens : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u ap.] ; mox pemakuuen B. B. Jlynmna. — 1l-e wu3g., crep. — Mocksa :
Ipocsemenue, 2025. — 446 c. : wn. — URL: https://e.lanbook.com. — Pexwum moctyma: mo
noamnucke. (PITY)

Xumus. 11 knace: yriyoneHHslid yposens : yueOHuk / B. B. Epemun, H. E. Ky3smenko, A. A.
Hpoznos, B. B. Jlynun ; mox penakumeid B. B. Jlyaumna. — 1l-e uzn., crep. — Mocksa :
[Mpoceemenne, 2025. — 478 c. : wn. — URL: https://e.lanbook.com. — Pexwum mocryma: mo
noamnucke. (PITY)

7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM AESTEJIBHOCTH
KoHTposnb 1 o1leHKa pe3ynbTaTOB OCBOSHHSI YU€OHOM TUCIMITIIMHBI OCYIIECTBISETCS
npernojaBaTesieM B MPOoIecce MPOBEIeHUs TPAKTUUECKUX 3aHATHI, TECTUPOBAHUS, a TAKKE
BBINOJIHEHHS 00YUYaIOIMIMMUCS MHIUBUAYATbHBIX 3aJaHUH U IPOMEXYTOYHOM aTTecTaluei.
MeTo/1b1 KOHTPOJISI HAMPaBJIEHbl Ha MPOBEPKY O0yUAIOLIUXCSI:
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v/ — BBINIOJIHATD YCJIOBUSI 3[JaHUSI HA TBOPYECKOM YPOBHE C MMPEACTAaBICHHEM COOCTBEHHON
MO3ULINY;

v/ — JenaTh OCO3HAHHBIN BBIOOD CIIOCOOOB JICHCTBUI U3 paHEe H3BECTHBIX;

v\ —0CYLIECTBIATH KOPPEKLHIO (MCIPABIEHUE) CAETaHHbIX OIIMOOK Ha HOBOM YPOBHE
npeJyiaraeMbIX 3aJaHuii;

v — paboTaTh B IPyIIIE ¥ IPEICTABIATH KaK CBOIO, TAK U IO3ULIUIO TPYIIIIbI

Coaep:xanue
00yueHust

XapakTepHCTHKA OCHOBHBIX BU/IOB AeSITETbHOCTH
CTY/IeHTOB(HA YPOBHE Y4eOHBIX JIeliCTBHIA)

DopMBbI M METOIbI KOHTPOJIS
U OLICHKH Pe3yJbTaTOB
00y4eHust

Paszgen 1. OcHoBbI
CTpOeHUs BelecTBa

Pa3nen 2.
XuMuuyeckue
peakuuu

Pasnen 3. Ctpoenue u
CBOJiCTBa
HEOPraHHYeCKHX
BelIeCTB

Paspnen 4. Crpoenne u
cBOMiCTBA
OpPraHHYecKuX
BeEIeCTB

Paspnen 5.
Kunernueckue u
TepMOJAUHAMHYECKH e
3aKOHOMEPHOCTH
NMPOTEeKAHHUS
XHMHYECKHX peakuuii

Paspnen 6. PacTBopbl

Paznea 7. Xumus B
ObITY 1
NMPOU3BOJACTBEHHOM
JeATEJIbHOCTH
yeJjIoBeKa

- c(hopMHPOBAaHHOCTP MPEACTABICHUNA: 0 XUMHUUECKON
COCTAaBIISIIOLLEN €CTECTBEHHOHAY4YHOH KAapTHUHBI MHpA, POJIHU
XUMUH B [I03HAHUU SIBJIEHUM IPUPOABI,

B ()OPMHPOBAHUH MBIIUICHUA M KYJIBTYPHI JTHIHOCTH,
e€ (QyHKIHOHATBPHOW TIpPaMOTHOCTH, HEOOXOAUMOW s
pelieHus — NpakTHYECKUX  3aJad MU IKOJIOTHYECKU
00OCHOBaHHOTO OTHOIIGHHS K CBOEMY 3/I0pPOBBI0 U
MIPUPOJHO cpene;

- BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas
BKITIOYACT: OCHOBOIIOJIATAIONINE TOHATHS (XUMHYCCKUI
JJNIEMEHT, aToOM, 3JIeKTpOHHas 00ojoYka aroma, s-, p-, d-
SJEKTPOHHBIE  OpOWTAaIM  aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTD, 3EKTPOOTPHULIATENBHOCTD, CTENEHb
OKHUCJIEHHS, XMMHYECKasl CBSI3b , MOJb, MOJSIpHAas Macca,
MOJISIPHBIE O00BEM, YIIEPOIHBIN CKeleT, (pyHKIMOHaIbHAS
rpynna, pagukal, H30MepHs, M30MEpbl, I'OMOJIOTHYECKUMI
psin, TOMOJIOT'H, YIIIEBOAOPOBL, KHUCIOPOJ- u
a3oTcozepKallie COEAUHEHHs, OMOJOTMYecCKH AaKTHBHbIE
BelecTBa (yIJeBObI, JKUPHI, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCIUHECHMS,
KPUCTAJZINYECKAsT PEIIETKA, THUIBI XUMUYECKMX PpEaKLUi
(OKHCITHTENEHO-BOCCTAHOBUTEINBHBIE, 3K30-U
SHAOTEPMHUYECKHUE, PEaKIHd HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIMTHI, HERJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAS
JIUCCOLIMANusl, OKHUCIHTEIb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHYECKOH peaKIiy, XUMHUIECKOE PABHOBECHE), TCOPHH

U 3aKOHBI  (TEOpHS  XHMHYECKOTO  CTPOCHUS
opranmdeckux BemiectB A. M. bytiepoBa, Teopus
9JIEKTPOJIMTUYECKON IUCCOLUALMUY, NMEPUOJUUECKUN 3aKOH

JA. W. MengeneeBa, 3aKOH COXPaHEHUS  MAaccChl),
3aKOHOMepHOCTI/I, CI/IMBOJ’IPI‘-ICCKI/II?I SA3BIK XHUMHH,
(bakTonmornueckue CBEACHHS O CBOMCTBaX, COCTaBe,

MOJy4YeHHH W O€301acHOM HCIOJIB30BAHUM BAXHEHIINX
HEOPraHMYECKHX M OpPraHMYEeCKHX BEIIECTB B OBITY U
MPaKTHIECKON AESTETbHOCTH YEI0BEKa;

- c(OpPMHUPOBAHHOCTH YMEHHUH
XapakTepHbIC TPU3HAKU

W B3aUMOCBSI3b M3YYEHHBIX TIOHATHH, HPUMEHSTH
COOTBETCTBYIOIINE TIOHATHA IPU ONHCAHWH CTPOCHHUS U
CBOWMCTB HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB U HX
MIPEBPAICHUH; BBIABIITH B3aNMOCBSI3b XUMHYECKUX 3HAHUH
C TIOHATHAMU

U TPEACTABICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX
MPEMETOB;

- c(hOpMHPOBAaHHOCTb  yYMEHHMH  HCIIOJb30BaTh
xuMmudeckyro HoMmeHknatypy IUPAC wu TpuBuanbHble
Ha3BaHMs BaXKHEWIIMX BEHIECTB (STHJIEH, AaleTUJIEH,
rnepuH, ¢eHon, (OopManblern], YKCycHas KHCIIOTa,
TJIMIUH, YrapHbIM ra3, YrieKUCIbld ra3, aMMHaK, TalieHas
W3BECTh, HETallleHas W3BECTh, NHTHEBas coma M Jp.),
COCTaBISATh (hOPMYJIBI HEOPTaHWYECKHX M OPTaHHYECKHX

BBIABJIATH

Texkyumuii KOHTPOJIb B hopMme:
- YCTHOTO ¥ THCBMEHHOTO
orpoca;

- IPaKTUYECKUX padoT;

- 1abopaToOpHBIX padoT;

- TECTUPOBAHMS I10 TEMaM.
Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX padoT 1O
OCHOBHBIM TE€MaM JIUCLUIIIINHBI;
- KOHTPOJIbHBIX paboT MO ABYM
paszenam IUCIUILUINHE,

- OTYETHI 110 JTaOOPATOPHBIM 1
MPaKTHIECKUM paboTaM.
HToroBsblii KOHTPOJIb B

dopme

i depeHmpoBaHHOTO

3a4yéra
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BEILECTB, YPaBHEHUS XUMHYECKUX PEAKLUH, OOBACHATH MX
CMBICJT; IOATBEPXKAATh XapaKTepHbIE XUMHUYECKHE CBOUCTBA
BEIIIECTB COOTBETCTBYIOUIMMHU SKCIEPUMEHTAMU U 3aIUCIMU
YPaBHEHHU XMMHUYECKHUX PEaKLIUM;

- chopMHpOBaHHOCT, yMEHHMH  yCTaHaBJINBAaTb
MPHUHAATIEKHOCTh U3YYEHHBIX

HEOPTaHMYECKUX M OPraHWYECKHX BEIIECTB K
OIpENIENEHHBIM KJIaccaM U TpyIam

COCIMHEHUH, XapakTepu3oBaTb HMX COCTaB H
BaKHEHUIIINE CBOMCTBA; ONPENENATh BUIBI

XMMHYECKHX  CBA3el  (KOBaJleHTHas,  HOHHAs,
METaJUTHIECKasi, BOJOPOAHAST), THUITBI

KPHUCTaJUTNIECKUX pemeéToK BEIIECTB;
KIacCU(UIMPOBATh XUMHYECKUE PEAKIIHIH;

- BIAaJCHUE OCHOBHBIMH METOAAMHU Hay4HOTO
MO3HAHMS BEIIECTB M XMMHUUYECKHX SIBICHUH (HaOioneHue,
U3MepeHue, IKCIIEPUMEHT, MOICTUPOBaHHE);

- c(hOpPMHUPOBAHHOCTH YMEHUH MPOBOJHUTH PACcUYETHI
M0 XUMHUYIECKUM (hopMyIaM

U YpaBHEHMAM  XUMHUYECKUX  peaKIui c
UCIIONIb30BaHUEM (DPM3MUCCKHUX BEJIIMYMH, XapaKTePU3YIOIINX
BEIlECTBA C KOJMYECTBCHHOW CTOPOHBL: Macchl, 00BEMa
(my.) Ta30B, KONMYECTBAa BEIIECTBA;  HCIIOIH30BaTh
CHUCTEMHBIC XHUMUYECKHE 3HAHUS JUIA NPUHATHUS PEIeHuil B
KOHKPETHBIX  JKM3HEHHBIX CHTyallusiX, CBSI3aHHBIX C
BEIIeCTBAMM U UX IIPUMEHEHHUEM;

- c(hOpMHPOBAHHOCTh YMEHHWIl IJIAHUPOBATH H
BBIMOJIHATh XUMHUECKUI JKCIEpUMEHT (MpeBpalleHus
OpPraHMYECKUX BEIIECTB NPU HArpeBaHHM, IOJIy4YEeHHUE
STHIIEHA U U3y4Y€HHE €r0 CBOWCTB, KAYECTBEHHBIE PEaKLUU
Ha anbAETHJBI, KpaxMall, YKCYCHYIO KUCIIOTY; A€HATypalus
OEIKOB TpM HArpeBaHUM, IIBETHBIC PEAKIUH OCIKOB;
MPOBOAUTH PEAKIUH HOHHOTO OOMEHa, ONPENEIsITh Cpeny
BOJHBIX PACTBOPOB, KaYECTBEHHBIC PEaKkIHWU Ha Cynabdar-,
KapOOHAT- ¥ XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHWUSI; peIaTh
SKCHEPUMEHTAIIBHBIE 3aJjadyd 10 TeMmaM «MeTauely |
«HemeTamiel») B COOTBETCTBHM C MPAaBUIAMU TEXHUKH
Oe3omacHOCTM Tpu  oOpalieHud C  BElleCTBAMH |
1ab0paTOpPHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3yIbTaThI
XUMHYECKOTO 3KCIepHMeHTa B (hopMe 3alucH ypaBHEHUIH
COOTBETCTBYIOIINX PEaKIUi U (OPMyJTHPOBATh BHIBOALI Ha
OCHOBE JTHX PE€3yJIbTaTOB;

- c(OpPMUPOBAHHOCTE YMEHHUS aHAJIM3UPOBATH
XUMHUYECKYI0 HMH(OPMAIMIO, TOMy4aeMyl0 H3 pa3HBIX
ucrounukoB (CMU, UnTepHeT u np.);

- c(hOpPMHPOBAHHOCTb YMEHHMH COOIIONaTh NpaBHia
HKOJIOTHYECKH I1eeCO00pa3sHOr0 TOBEACHUS B OBITY U
TPYAOBOH JMESATENBPHOCTH B IENAX COXPAHEHUS CBOETo
3710POBbsSl U OKPY>KAIOILIEH IPUPOJHON CpeEnbl; YUUTHIBATH
OMaCHOCTh  BO3JACHCTBHMS  HA  XKHUBBIE  OPraHU3MEI
OTIpeNleNIeHHBIX BEIIECTB, ITOHMMAs, CMBICI [OKa3aTemst
IJIK;

- g oOyyalommxcs € OTpaHHMYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBBS:  C(HOPMHPOBAHHOCTDH yMEHHS
NPUMEHSTH 3HaHHMS 00 OCHOBHBIX JOCTYIHBIX METOJax
MO3HAHUS BELECTB U XUMHUUECKUX SBJICHUM;

- AN CNEeNbIX W CaboBHIAIIMX 00yYarommxcs:
c(OpPMHUPOBAHHOCTH YMEHHUS

HCTIONB30BaTh  PEIbe(HO  TOYEYHYIO  CHUCTEMY
obo3nauennit JI. bpaitns ans 3anmcu

XUMHUYECKHUX HOPMYIL
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HnaHpreMHe JIMIYHOCTHBIC PE3YJILTATHI B XOAC pCaIn3alliu ITPOTrpaMMBbI

AU CITHUITIINHBI Xumus

JJIs1 CHGHH&HBHOCTeﬁ TCXHOJIOTHYCCKOI'O, CONHMAJIbHO-3KOHOMHYCCKOI'O,

TYMaHUTApHOTO Mpoduieit

Kon
JInuHOCTHBIE Pe3yJabTATHI JMIHOCTHBIX
pe3yabTaToB
peaj3anuu NPOrpaMMbl BOCHUTAHUS
peaausanvuun
(Oeckpunmopypl) HPOrpaMMbl
BOCIIMTAHUA
Coluroaronuii ¥ IponaraHAnpyONHiA MpaBuia 310pOBOr0 U Oe30macHOro obpasa KH3HH,
CIIOPTa; TMPEAYNPEKIAONMMNA MO0 MPEOTOICBAIONINI 3aBHCHMOCTH OT aJKOroiis, Tabaka, JIP 9
[ICUXOAKTHBHBIX BEIIECTB, a3apTHbIX HUrp © T.a0. COXpaHSOUMHA [CHXOJIOTHYECKYIO
YCTONYMBOCTH B CHTYATHBHO CJIO)KHBIX HJIM CTPEMHTEILHO MEHSIOIINXCSI CHTYAIHSX
3a00TSMHMICA O 3alUTE OKPY)KAIOIICH Cpeibl, COOCTBEHHON M 4YyX Ol 0e30MacHOCTH, B TOM P 10

qrciie UPpoBoi

CnemnanbHoctu 08.02.01 CTpouTenbeTBO U SKCIUTyaTanus 31aHuil u coopyxenuii, [1 08.02.12
«CTpOUTENLCTBO M IKCILTyaTallds aBTOMOOWJIBHBIX PabOT, a’dpopOMOB M TOPOJCKHX ITyTEH
coobmenusi», 08.02.07 MoHTax W 3KCIUTyaTalus BHYTPEHHUX CAHTEXHUYECKHX YCTPOMCTB,

KOHAWIIMOHWPOBAHUA BO31yXad U BCHTHJISIIWN

JIN4YHOCTHBIE Pe3yJIbTATHI

peainzanuu nmporpaMmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPAaCJI€BBIMU TpeﬁonammMn

K 1€JJO0BBIM Ka4e€CTBaM JIMYHOCTH

CriocoOHBIM MpH B3aUMOJIEHCTBUU C JAPYTUMHU JIIOJABMH JIOCTUTaTh IOCTAaBJICHHBIX LEJeH,
cTpemsmuiics K (OPMHPOBAHHIO B CTPOUTEIBHOM OTpacid M CUCTEME  KUJIMIIHO-
KOMMYHAJIBHOTO X034HCTBa JINYHOCTHOTO POCTa KaK NpodeccruoHata

JIP13

CrniocoOHBIH cTaBUTH mepe]] coO0OW eI MOoJ Ul PelIeHUs] BOZHUKAIOUINX MPO(heCCHOHAIBHBIX
3aJ1a4, MOJ0MpaTh CIOCOOBI PEIIEHUs U CPEJICTBA Pa3BUTHS, B TOM YMCJIE C UCIOIb30BAHUEM
MH(POPMALIMOHHBIX TEXHOJIOTHH;

JIP14

ConeticTBytomuii (HOPMUPOBAHUIO TIOJIOKHUTEILHOTO 00pa3a U MOAEPKAHUIO TIPECTUkKA CBOCH
npodeccuun

JIP1S

CriocoOHBII HMCKaTh W HAXOJUTh HEOOXOAUMYI0 HWH(OpPMAIMI0 HCMONB3Yys Pa3HOOOpa3HBIC
TEXHOJIOTUM €€ TOWCKa, MJIs pEelIeHUs BO3HUKAIIIUX B TMPOIECCe MPOU3BOJACTBEHHOMN
ACATCIIBHOCTHU np06neM npru CTPOUTECILCTBE MW OKCITyaTallun 00BEKTOB KAIIUTAIILHOI'O
CTPOMUTENBCTBA;

JIP 16

CriocoOHBINM BBIABUTATh albT€PHATHBHBIE BAapUAHTHI JEUCTBUN C II€NIbIO BBIPAOOTKM HOBBIX
ONTUMAJIBHBIX ~AJTOPUTMOB; MO3UIMOHUPYIOUINI ce0si B CEeTH Kak pe3ylbTaTUBHBIA U
IIPUBJIEKATEIbHBIN YYaCTHUK TPYIOBBIX OTHOIICHUH.

JIP 17

CrnenuansHoctu 54.02.01 J{uzaiin (o oTpacisam)

JIMYHOCTHBIE pPe3yJbTaTbl

peaausanvm nporpamMmbl BOCIUTAHUSA, ONIPEICICHHbIC OTPACICBbIMHA TpCﬁOBaHI/IHMI/I

K J1€JJOBBIM Ka4€CTBaM JIMYHOCTH

BLI6PIpaIDH.[PII>i ONTUMAJIbHBIE CIIOCOOKI pPCUICHUA HpO(beCCI/IOHaHBHLIX 3aga4 Ha OCHOBC

JIP 13
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YBXKEHHSI K 3aKa34YMKY, TOHUMAaHUS ero NoTpeOHOoCTeH
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