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1. HOACHUTEJIBHAASA 3AIINCKA

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas mporpamma y4eOHON AUCHUIUIMHBI XUMHUS 00111€00pa30BaTEIBHOTO IUKJIIA SBIISETCS
YaCThIO MPOTPAaMMBI TIOJITOTOBKH CITeNMaaucToB cpennero 3BeHa (manee [IIICC3) B cooTBeTCTBUN
¢ ®T'OC no crennanbHOCTAM, pean3yeMbIX aKaJIeMHH.

1.2. HopmaTuBHas 0a3a s pa3pa0doTku padoyeil NporpaMmabi:

PaGouas mporpamma paspaboraHa Ha OCHOBE

J @DenepalibHOTO TOCYJIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CpPEdHEro
(momHOTO) 00MIEro 0o0pa3oBaHus, OOpPa30BaHUSA, YTBEPKISHHOTO NpHUKa3oM MUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3apeructTpupoBaHo
B Muntocte Poccun 7 uronst 2012 r. Ne 24480, peanuzyemoro B npeaenax I[IICC3 ¢ ydyerom
npoduis moayyaemMoro npodeccuoHaasHOro 00pa30BaHuUS;

. [Ipukaza MunuctepctBa npocenienust Poccuiickoit @eaeparuu ot 12.08.2022 1.
Ne 732, 3apeructp. MunucrepctsoM toctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuu
U3MEHEHUH B (eaepalibHblil TOCyJapCTBEHHBIH CTaHIApT CpeAHero oOluiero obpa3zoBaHUS,
YTBEPKACHHOTO MpHKa3zoM MuH#cTepcTBa oOpasoBanus u Hayku Poccuiickoii denepanuu ot 17
mast 2012 r Ne 413;

. [Ipukaza MunucrepctBa npocsemienuss P® or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOTO MunucrepctsoM roctuuuu PO (21.09.2022 N 70167) «O6
yTBepkaeHun [lopsaka opraHu3alu M OCYIIECTBICHUS OOpa30BATENbHOW AESTENBHOCTU IO
00pa3oBaTelbHBIM IIPOrpaMMaM CpeIHero mpodeccuoHanbHOro oopa3zoBaHus';

J [Mpukaza MunucrepcTBa mnpocsemenuss PO or 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro  MunuctepctBoM foctuiiun PO (per.Ne59778 ot 11.09.2020) «O
PAaKTUYECKOH MOATOTOBKE 00YyYaOLIHXCS.

J [Tpuxaza MunucrepctBa mnpocsemieHuss P® or 26 asrycra 2020 Ne438,
3aperucTpupoBaHHoro MunuctepcTBoM toctuiuu PO (per.Ne59784 ot 11.09.2020) «O06
yrBepkaeHnH Tlopsinka opraHu3alMu M OCYILECTBIEHHS 00pa30BaTEIbHOW NEATENBHOCTH IO
OCHOBHBIM IporpaMmam Mpo(hecCHOHAILHOTO 00yUCHHSI»;

J [Tpuxaza MunuctepctBa npocsemienust Poccuiickoit @enepanuu ot 27.12.2023
Ne 1028 "O BHeceHUHM M3MEHEHHUH B HEKOTOpBIE NMpHKa3bl MUHUCTEPCTBA 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu 1 Munucrepcrsa npocseienus Poccuiickon denepannu, Kacaromuecs
denepanbHbBIX  TOCYJApPCTBEHHBIX  OOpa30BaTENbHBIX  CTAHAAPTOB  OCHOBHOTO  OOILEro
oOpa3oBaHus U cpeaHero oduero oopasosanus" (3apeructpuponan 02.02.2024 Ne 77121);

J @®enepalibHbIX TOCYJApPCTBEHHBIX O0Opa30BaTENbHBIX CTAHJAPTOB CPEIAHETO
po¢eCCHOHATBLHOTO 00Pa30BaHMS MO CIIEIMATBLHOCTSIM:

v 08.02.01 «CrpoutenbcTBO H  AKCIUTyaTaluus 3JaHUA W COOPYKEHUID,
YTBEPKACHHOTO MprkazoM MuHucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit deneparun Ne 2
ot 10.01 2018 r., 3apeructp. Munucrepctom roctuniuu (per. Ne 49797 ot 26.01.2018r.)

v 08.02.06 «CTpouWTEnsCTBO W OKCIUIyaTaIllsl TOPOJCKHX MyTeH COOOIIECHU,
YTBEPKJIEHHOTO puKa3zoM MuHucrepcTsa oOpasoBanus 1 Hayku Poccuiickoit deneparu Ne 31
ot 15.01 2018 r., 3apeructp. MunuctepctBom rocturmu (per. Ne 49946 ot 06.02.2018r.)

v 08.02.13 «MoHTax M 3KCIUTyaTalsl BHYTPEHHHUX CaHTEXHMUYECKUX YCTPOICTB,
KOHIWIIMOHUPOBAaHUS BO3AyXa W BEHTWIALMM», YTBEPKICHHOIO NpHKa3oM MuHuUCTEpCTBa



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

v 38.02.01 «OxoHOMHUKA U OyXTaldTepCKHil y4eT (10 OTpacisiM)», YTBEP>KIACHHOTO
npukazoM MuHucrepcTBa odopazoBanus U Hayku Poccuiickoit @enepanuu Ne 69 ot 05.02.2018
T., 3aperucTpupoBaHHOoro MunuctepcTBoM roctuiuu (per. Ne 50137 ot 26.02.2018r.)

v 38.02.06 «®uHAHCH), YTBEPXKIACHHOTO MPUKa30oM MUHUCTEPCTBA 00pa30BaHUS U
Hayku Poccuiickoit @enepanuu Ne 65 ot 05.02.2018 1., 3apeructpupoBaHHOr0 MUHUCTEPCTBOM
toctunuu (per. Ne 50134 ot 26.02.2018r.)

v 43.02.16 TypusM U TOCTEIPUUMCTBO, YTBEPKACHHOIO MpUKa3oM MHHUCTEPCTBA
obpazoBanusi u Hayku Poccuiickoit ®enepaunuu Ne 1100 ot 12.12.2022 r., 3apeructp.
Munucteperom roctunuu (per. Ne 72111 ot 24.01.2023r.)

v 21.02.19  3emneycTpoMcTBO, YTBEpPXKAEHHOIO 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 wuzaitn (mo oTpacisiM), YTBEpPXKACHHOTO MPUKa30M MHHHCTEPCTBA
npocsemenus: Poccuiickoin @enepaunu ot 05.05.2022 Ne 308., 3apeructp. MuHUCTEPCTBOM
toctuiuu (per. 25.07.2022 Ne 69375)

v 08.02.15 NndopmanimoHHOE MOJECIUPOBAHUE B CTPOMUTEILCTBE, YTBEP)KIEHHOTO
npukazoM Munucrepcra npocsemenus Ne 531 or 13.07.2023 r., 3apeructp. MuHHuCTEpCTBOM
toctunuu (per. Ne 74854 ot 17.08.2023r.)

[TpumepHoii paboueil mporpamMMbl 001IE00pa30BaTENIFHON JUCHUIUTMHBL « XUMESD IS
npodeccHOHaIBHBIX 00pa30BaTENBFHBIX OpraHU3alMi yTBEPKAEHHOH Ha 3acemannu CoBeTa 1o
OLICHKE COJICpP)KaHUS M KauecTBa MPUMEPHBIX paboumx HporpaMM 00meo0pa3oBaTEIbHOTO H
COLMAJIbHO- TYMAaHUTApHOIO IUKIIOB CpeHero npodeccuonanbHoro oopasosanus [Iporokon Ne
14 ot «30» HOIOps 2022

1.3. lean y4eOHOI AMCHUNIUHBI:

@®opMupoBaHHE Yy CTYACHTOB TIPEACTABICHUS O XHUMHYECKOHW COCTaBIISIFOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa KaK OCHOBBI TPHUHATHS PENICHWA B JKU3HCHHBIX U
MIPOM3BOJICTBEHHBIX CHTYAIIMSIX, OTBETCTBEHHOTO ITOBEJICHUS B IIPUPOTHON Cpeie.

3ajaun TUCHUTIITUHBI:

1) chpopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEHN MPOTEKAHUSI XUMUUYECKUX MPOIIECCOB U
SABIIEHUN B OKpYKaloIlleld cpeae, IEIOCTHOM HayyHOW KapTUHBI MHpa, B3aUMOCBS3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUsS COCTaBIATH (POPMYIbI HEOPraHMYECKHX M OPraHUYEeCKHX BEIIECTB,
YPaBHEHHUS XUMHYCCKHX pEaKIHid, OOBACHATH WX CMBICI, HHTEPIPETHPOBATH PE3YIHTATHI
XUMHUYECKHUX YKCIIEPUMEHTOB,

3) cdopmMupoBaTh — HaBBIKH — TMPOBEACHUS MPOCTEHIINX — XUMHUYECKUX
OKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COOJIFOJICHUEM TIpaBUJl OE€30MacHOTO OOpalieHus ¢
BEII[ECTBAaMH U J1a00paTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHUS HCTOIH30BaTh HHPOPMAIIUIO XUMUYECKOTO XapaKTepa U3 pa3IudHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh YMEHHs NPOTHO3UPOBATH TOCIEACTBHS CBOCH JEATENHHOCTH U
XUMHUYECKHX TIPUPOJTHBIX, OBITOBBIX U TIPOU3BOICTBECHHBIX ITPOIIECCOB;

6) cdopMUpOBaTh TOHMMAHHE 3HAYUMOCTH JOCTHKCHHH XUMHUYECKOW HAyKH H
TEXHOJIOTHH JIJIs1 Pa3BUTHsI COIMATILHON M TIPOU3BOJICTBEHHOM cep.



CornacHO MaHHOW TOYKE 3pEHUsS TTIaBHBIMH IEISIMH U3YYCHHS TpeaMeTa «XuMHs» Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- (GOpMUPOBAHHE CHCTEMbl XHMHYECKMX 3HAHHA Kak BaKHEHIIEH COCTaBISIOIICH
€CTECTBCHHOHAYYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIFOYCBBIC MOHSITHS,
(dyHIaMEHTAJIbHBIC 3aKOHBI U TEOPHH XMMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE W TTIOHUMaHHE
CYUIHOCTH JIOCTYITHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOPHUEH
UX Pa3BUTHS U CTAHOBIICHHUS;

- (hopMHUpOBAHKE M PA3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS BEIECTB U
XUMHYECKHX PEaKIid, HeOOXOAUMBIX Ui TPUOOPETEHHsSI YMEHHU OPHUEHTHUPOBATHCS B MHUPE
BEIICCTB M XUMHYCCKHX SIBJICHHUW, HMEIOIIUX MECTO B TPHUPOJE, B TPAKTHUYECKOH U
IMOBCEAHEBHOM XKU3HU;

- pa3BHUTHE YMEHHHA U CHOCOOOB MACSITEIHLHOCTH, CBS3aHHBIX C HAONIOJIEHUEM W
O00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPaBHJI 0€30MacHOro OOpalieHus ¢
BenecTBaMu Hapsity ¢ 3THM colepkaTeibHas XapaKTEpUCTHKA IeJed W 3amad H3ydeHHs
npeaMera B [POrpaMMe YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH
NPUOPUTETAMU B CUCTEME OOIIIEro CPETHEro 00pa3oBaHMUsl.

2. OBIIASI XAPAKTEPUCTHUKA YYEBHON IUCIHUILIAHBI

Juctummmaa XuMusT OTHOCUTCS K TIpeMeTHON oOnactu EcTecTBo3HaHME.

XuMmuyeckoe 00pazoBaHUE, IMOTy4aeMOE€ BBIMYCKHUKAMH CPEAHEW UIKOJbI, SBIISETCS
HEOTHEMJIEMOMN YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEPILAOLIUM ATAlOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIUX [EIOCTHOU
CUCTEME XHMUYECKOro o0pa3oBaHMUsS. DTH LIEHHOCTH KAacalOTCs MO3HAHUS 3aKOHOB MPUPOIBL,
(GopMUPOBaHHS MHUPOBO33PEHUS U OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKKe 3KOJOTHYECKU
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBbIO U MPUPOIHOMN cpene. Peannzyercst xumuueckoe
o0pa3oBaHMe Y4YalllUXCsl CpeaHEell IIKOJbl CpeACTBAMHU Y4eOHOro mpeaMera «XHUMHUSDY,
coJiep’KaHue U MOCTPOCHHUE KOTOPOTO OINpeesieHbl B IporpaMMe ¢ yué€ToM crel- npUKu HayKu
XMMHH, €€ 3HAYeHUs B MO3HAHUM MPUPOJbl M B MaTepUAIbHOW XH3HHM OOIIECTBA, a TaKXke C
yu€ToM OO0IMX LeNell M MPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHHE CUCTEMBI
cpeanero obmiero oopazoBanus B Poccuiickoit ®denepanunu. Tak, Hanpumep, npu GopMUpOBaHUH
coJiepKaHus IpeaMeTa «XUMHs» YUTEHBI CIEAYIOUIMe MOJOXEeHUs O cneuuduke U 3HAYCHUU
HayKH XUMUU:

- XuMHs KakK D3JIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK HIpPaeT ocoOyl poijib B
COBPEMEHHOM LMBUIIM3AIMH, B CO3/IaHUM HOBOW 0a3bl MaTepuanbHOM KyJabTypbl OHa BHOCHUT
CBOH BKJIaJ B (pOpMHpPOBAaHUE PAIMOHAIBLHOTO HAYYHOTO MBIIIJIEHHS, B CO3/1aHUE IE€JIOCTHOTIO
IpeCTaBICHUs 00 OKpYXalolleM MHpE Kak O €AWHCTBE NPUPOABI M YEIOBEKa, KOTOpPOe
dopmupyeTcss B XUMUU HAa OCHOBE NMOHHMMAaHHs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOLIET0 MUpA,
OCO3HAHHS B3aUMOCBSI3U MEXKIY CTPOEHHUEM BEIIECTB, HMX CBOICTBAMH M BO3MOXHBIMU
001acTAMHU IPUMEHEHUS

- TecHo B3auMOIEHCTBYSI C JpPYIMMH €CTECTBEHHBIMH HAayKaMH, XUMHUS CTajla
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa U
KU3HU KaXJoro wieHa obmectsa CoBpeMeHHas XMMHUS Kak Hayka co3uAarenbHas, Kak Hayka
BBICOKMX TE€XHOJIOTHMI HaIlpaBjieHa Ha pelleHue II00aJbHBIX MPoOJieM YCTOWYUBOTO pa3BUTHUS
YEJIOBEUEeCTBA — CBHIPbEBOM, IHEPTreTUUYECKOM, IMHINEBOM, DKOJIOTHYECKON OE€30MacHOCTH H
OXpaHbl 37J0pOBbs



CocraBisiomuMu npeaMeTa «XUMHUs» SABISIOTCS 0a30Bble Kypcbl — «Opranudeckas
xuUMUs» U «O0IIas 1 HeOpraHMYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIOUCHHEM
3HaHUHU W3 OOIIeH XMMHH) U OpraHuYecKod XuMuu POpMHpPOBAHUE TAHHON CHUCTEMBI 3HAHHMA
OpU M3Y4YEHHUU IpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHUU

Crpykrypa coxepxkaHuss KypcoB — «Opranudeckas xumus» U «OOwmas u
HEOpraHuyeckass XUMHsS» CHOPMHpPOBAHA B IPOrpaMMe Ha OCHOBE CHCTEMHOIO IOAXO0Ja K
U3yYEHUI0 Yy4yeOHOro marepuana U OOyCIIOBI€HAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM
3HAHUM Ha OIPENCIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XHMHH
BEILECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCHUYECKOW TEOPUM CTPOCHMS OPraHMYECKHUX
COCIMHECHUHM, a TAaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M DIIEKTPOHHBIX IPEACTABICHUN O
cTpoeHuu BemiecTB. CBefeHUs1 00 M3y4aeMbIX B Kypce BEUIECTBAX IArOTCA B PAa3BUTUU — OT
yIJIE€BOAOPOAOB 10 CIIOXKHBIX OMOJIOIMYECKM AKTUBHBIX COEQUHEHUH. B Kypce opranmdeckoit
XMMHUH TIOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHbIE B OCHOBHOM WIKOJE MEpBOHAYaJIbHbIE
IPEICTaBICHUS O XUMUYECKOM CBSA3M, KIACCU(PUKAIIMOHHBIX IMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMUUYECKON peaKkLiuu

[lon HOBBIM yrjioM 3peHMsI B mpeameTe «Xumus» 0a30BOro ypoBHSI paccMaTpHUBaeTCs
U3yYCHHBII B OCHOBHOW IIKOJE TEOPETHYECKH Marepual W (DaKTOIIOTHYEeCKHe CBEIEHHS O
BELIECTBaX M XMMHMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD) y4alUMCs IPEAOCTABIAETCS BO3SMOKHOCTh OCO3HATh 3HAYEHUE MIEPUOJUIECKOTO 3aKOHA
C OOLIETEOPeTHYECKUX U METOJOJOIMYECKUX IO3MLUH, IIyOXke MOHATh HCTOPUYECKOEe
u3MeHeHHne QYHKLIUN 3TOro 3akoHa — OT 0000Iaroeil 10 00BACHSIOMEH U IPOTHO3UPYOILEH

3. MECTO YYEBHOM JUCHUILIMHbI B YYEEHOM ILIAHE

B yue6nbix mnanax [IIICC3 qucuumuiiHa BXOAUT B cOCTaB 00111€00pa30BaTeNbHOTO LUKJIA.

O0bem yuyeOHOMH AUCHMILIMHBI U BUABI Y4eOHOiIl padoThI

O0BbeM yacon/

Buj yueOHoit padoThl
3a4eTHBIX e]l.

MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 78/2,17

Oos3aTesibHAsi Ay IUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 78

B TOM YMCJIC:

nabopaTOpPHBIE 3aHITHS 39

IPAKTUYCCKHUC 3aHATHUA

HUrorosas arrecrauus B Gopme nuddepeHITmpoBaHHOTO 3a4eTa

4. PE3YJIbTATBI OCBOEHHUS YYEFHOM JJUCHUILJIUHBI

OcBoecHue COACPIKaHUMA y‘-IC6HOI7I JUCHUIUIMHBL «XHUMUS » obecrieunBaeT JOCTHIXCHHUC

06y‘-IaIOHII/IMI/IC$I CIICaAyromuXx pe3yjabTaToB:
JJMYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBUM € CHUCTEMHO-NIEATEILHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJbTaTOB OCBOCHHUSA MpeaMmeTa «XHMHsD»» Ha YpOBHE CpelHero oobimero oOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE!




— OCO3HAaHHE OOYYaIOIUMUCS POCCHUMCKOW TPaXKIaHCKOH HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEACIICHUIO;

— HAJIMYUE MOTUBAILIUU K 00yYEHUIO;

— [[eJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUU JIMYHOCTH HAa OCHOBE
KITFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIUi 6a30BON HAYKH XUMUM;

— FOTOBHOCTb U CIIOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMM ~YCTAHOBKAaMH, MPUCYIIMMH LEIOCTHOM CHUCTEME
XUMHUYECKOro 00pa3oBaHus;

— HAJIMYUE TMPaBOCO3HAHMS SKOJOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTH LENH
Y CTPOUTH KU3HECHHBIC IIAHBI

JInyHOCTHBIE pE3yNbTAaThl OCBOCHUS NpEAMETa «XUMHS» JIOCTUTAKOTCS B E€IUHCTBE
y4eOHOM ¥ BOCHHUTATENbHOM  jesTesibHOCTH  OpraHu3anmu B COOTBETCTBHHM €
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHU U HJICAIAMHU
POCCUHCKOTrO Tpa)KJAaHCKOTro OOIIeCTBa, MPUHATHIME B O0IIECTBE HOPMaMH M IpaBUJIAMU
MOBE/ICHU, CMOCOOCTBYIOUIMMH IPOIIECCaM CAMOIMO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOT'O
CTaHOBJICHUS JINYHOCTU O0YyUaIOIIUXCS

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpaxaroT cOPMUPOBAHHOCTD
OMbITa TIO3HABATCIILHOM M TIPAKTHYECKOH MACSITEILHOCTH OOYYAlOMIMXCS 10 peaTu3aiuu
MPUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1. I'paxxaanckoro BocnMTaHus:

— OCO3HAHUs OOYYalOIMMHUCA CBOUMX KOHCTHUTYLIMOHHBIX IPaB U OOS3aHHOCTEM,
YBa)XEHUS K 3aKOHY U IPABONOPSAKY;

— MIPE/ICTABJICHUS O COLMAIIBHBIX HOPMax U MpaBUjIaX MEXJIMYHOCTHBIX OTHOLLICHUM
B KOJUJICKTHUBE;

— TOTOBHOCTU K COBMECTHOH TBOPYECKOW NEATEIBHOCTH IMPH CO3JIaHUU yUEeOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX U TIO3HABATENBHBIX 3aJlay, BBIMOJIHCHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

— CIOCOOHOCTH TTOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JIPYTUX TMPU aHATU3€ PA3TUYHBIX BUIOB yUeOHOM NeITETbHOCTH;

2. IHaTpuoTHYECKOr0 BOCIIMTAHMSA:

— LIEHHOCTHOTO  OTHOLIEHUS K MCTOPUYECKOMY H©  HAYYHOMY  HACIEIUIO
OTEYECTBEHHON XUMUH;

— YBOXEHHUS] K TpOIlEcCCYy TBOpYECTBA B O0JIACTH TEOPUU M MPAKTUYECKOTO
IIPUMEHEHUST XUMHMH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAYKU €CTh PE3YJIbTaT JJIUTEIbHBIX
HAOJIOZICHUHN, KPOIOTIMBBIX JKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO TpyJAa YYE€HBIX U
MPAKTUKOB;

— MHTEpeca W MO3HABATEIbHBIX MOTHBOB B IMOJYYEHUU W MOCIEAYIOIIEM aHAIU3e
uH(pOpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— HPABCTBEHHOI'0 CO3HAHUS, Y TUYECKOT0 NTOBEICHUS;

— CIIOCOOHOCTH OIICHHMBATh CUTYallUH, CBS3aHHBIE C XUMUYECKUMU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSIACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OLICHUBATh CBOE IOBEACHUE M TIOCTYNKH CBOMX TOBAPHUILEH C
MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI ATUX MOCTYNKOB;

4, @®opMHUPOBAHMS KYJIbTYPbI 310POBbS:



— NOHMMAaHMUS  LEHHOCTeH 310poBoro U Oe3omacHoro oOpasa  JKU3HHU;
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3MYECKOMY U IICUXUYECKOMY
3/10pOBbIO;

— coOnroficHsI TpaBWJI 0E30MacHOr0 OOpalieHHus C BeElecTBaMU B OBITY,
IIOBCEIHEBHOM JKU3HU U B TPYAOBOH IEATEIBHOCTH;

— IIOHUMAaHMs [IEHHOCTHU MPaBWJI MHIUBHUIYaJIbHOIO U KOJUIEKTUBHOIO OE30I1aCHOTO
IIOBEJICHUS B CUTyalUsX, yTPOKAIOUIMX 310POBBIO U JKU3HU JIOACH; OCO3HAHUS MOCIEACTBUM U
HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOICHUS alIKOr0JIs, HAPKOTHKOB, Ky- PEHHUs);

5. TpyaoBoro BOCIMTAHUSA:

— KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B yueOHO-HCCIIeJ0BATENbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX ACSATEIHHOCTH;

— YCTAaHOBKM HAa aKTMBHOE Y4acTHE B PEIICHUU NPAKTUYECKUX 3aJ1a4 COLUAJIBbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

— UHTEepeca K IPAKTUYECKOMY H3Y4EHHUIO HpodeccHil pa3iuyHOro poja, B TOM
YuCJIe HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HAHUN 110 XUMUH;

— YBaXXCHHUs K TPYy, JIOJSAM TPyZla ¥ pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

— TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBHyaJIbHON TPAeKTOPUH 00pa30BaHMUs,
Oynyuei npodeccun U peaan3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6. IKO0JIOTHYECKOI0 BOCIIUTAHMS:

— HKOJIOTMYECKH I1€1€CO00pa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAaHMsI JKU3HU Ha 3eMIIE;

— NOHUMaHMs TIJO00AJIBHOIO XapakTepa HKOJOTMYECKUX HNpoOieM, BIMSHUSL
SKOHOMMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLIMAIIBHOM CPEIbI;

— 0CO3HaHMsI HEOOXOJMMOCTH HCHOJb30BaHUS JOCTMDXKEHUH XMMHUHU JJIS PELICHUs
BOIIPOCOB PaIlMOHAIBHOTO MPUPOIONOIB30BAHUS;

— AKTHUBHOTO HEINPUATUS JEHUCTBHUM, NMPUHOCAUIMX BPEI OKPYKAIOIIEH HPUPOAHOU
cpele, yYMEHUs  IPOrHO3UpPOBaTh  HEOJAronmpuATHbIE  SKOJOTMYECKHE  IOCIIEICTBHS
MPEANPUHUMAEMBIX ACUCTBUN U IPEAOTBpALIATh UX;

— HaJIMYUS Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHHS, 3KOJOTUYECKOW KYJIBTYPHI,
OMbITa JESATEIBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH, YMEHMsI PYKOBOJACTBOBAaTbCS HMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMATILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUSI aKTHBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOpOoOHH;

7. IleHHOCTH HAYYHOTO MO3HAHMA:

— c(OPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOLIIECTBEHHON IPAKTUKHY;

— MOHMMAaHUA CelM(PUKU XUMHUH KaK HayKH, OCO3HaHUs €€ posii B (HOpMUPOBAHUU
paloHaIbHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUH LEIOCTHOTO MpeICTaBIeHHs 00 OKpYyKarolleM
MHUpE KaK O €IWHCTBE IPHUPOJABI M YEJIOBEKA, B IO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEW WU
peLeHn: mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

— yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMMHU JIJIsl COBPEMEHHOM ITUBHIIN3AIINH: B
e€ T'yMaHHCTUYECKOI HAaNpaBJICHHOCTH M BaXXHOH pPOJIM B CO3JaHUU HOBOW 0a3bl MaTepHabHOU
KYJbTYpbl, pElIEHUH TTT00aTbHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOH M JKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U 3KOJOTHYecKH KOM(GOPTHOM KU3HU KaKJI0T0 diieHa
00111eCTBa;



— €CTECTBEHHOHAY4YHOM I'PaMOTHOCTHU: IIOHUMAHHs CYLIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONB30BaTh MOJyYaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHHUS SIBICHHH OKPYXKAIOIIErO0 MUpAa M MPOHCXOIIIIUX B HEM H3MEHEHHIA;
YMEHUS AeTaTb 000CHOBAaHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BATh XUMUYECKUE 3HAHUS [Tl PeIICHUsS
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsAX;

— MHTEpEeca K NO3HAHUIO U HCCIIEI0BATENIbCKON JAESTEIbHOCTH;

— FOTOBHOCTM M CIIOCOOHOCTM K  HENpPEpbIBHOMY  OOpa3oBaHUIO U
camMo00pa30BaHUI0, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHHMH MO XMMHU B COOTBETCTBHU C
KU3HEHHBIMH MTOTPEOHOCTIMH;

— UHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3NUYHBIX cdepax MpodecCHoHATbHON
JIeATEIIbHOCTH

METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yiabTaThl OCBOCHUS Y4eOHOro mnpenMera «XHMHUS» Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHMs BKIIIOYAIOT: 3HAYUMbIE A7 (OPMHPOBAHUS MHUPOBO33PEHUS
00yyaroImuxcst MeXAUCIUILINHAPHBIE (MEXIPEAMETHbIE) O0IeHaYYHbIe TOHATHS, OTPaXKaIoLI1e
[EJIOCTHOCTh HAYYHOM KapTUHBI MUPAa M CHEHU(PHUKY METOJOB IO3HAHMS, HCIOIB3YEMBIX B
€CTECTBEHHbIX HayKax (MaTepus, BELIECTBO, dHEPIUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHBIN
daxT, MPUHIHMII, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIECIOBaHUE, HAONIOJICHHE,
U3MEpEeHUe, JKCIEPHUMEHT W [Jp ); YHUBEpCAIbHbIC Y4eOHBbIE IeHCTBUS (IIO3HABATEIBHEIC,
KOMMYHHUKATHBHbIE, DETYJSATHBHbIE), oOecneunBarone (opMupoBaHue (QyHKIMOHAIBHON
IPaMOTHOCTH U COLMAIBHOM KOMIIETEHIIMH OOYyYarolIMXCsl; CHOCOOHOCTh OOyYaromMXcCs
UCIIOJB30BaTh  OCBOCHHBIE  MEXAHMCLUIUIMHAPHBIE,  MHMPOBO33PCHUECKHE  3HAHUSA U
YHHMBEpcaJibHble YueOHbIE IeHCTBHS B TO3HABATEIBHOM U COLMAILHON IPAaKTUKE

MertanpeameTHble pe3ysibTaThl OTPa)KalOT OBJIAJEHHE YHHUBEPCAIbHBIMH Yy4e€OHBIMU
ITO3HABATEJIbHBIMA, KOMMYHHUKAaTUBHBIMHU U PETYJIATUBHBIMU JEHCTBUSIMHU

Ognadenue ynugepcanbHbIMU y4eOHbBIMU NOZHAGAMENbHBIMU 0EUCMBUAMU:

1. ba30BbIMH J10rH4eCKUMH 1eiiCTBUSIMH

— CaMOCTOSITENIbHO (POPMYIIUPOBATh U aKTyaTU3upOBaTh NPo0iieMy, BCECTOPOHHE €&
paccMaTpuBarh;

— ONpENENATh LEIU JOEATCIIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUM UX
JOCTHKEHHS, COOTHOCUTH PE3YJIbTAThI AEATEIIBHOCTHU C IIOCTABJICHHBIMU LIEISIMU;

— UCIIOJIB30BaTh IIPM OCBOCHHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBILIICHU —
BBIJICIIATh XapaKTEPHbIE NMPU3HAKM NOHATHUN W YCTaHABIMBATh UX B3aHMOCBS3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;

— BbIOMpATh OCHOBAHUSI U KPUTEPUU JUISl KJIACCU(PHUKAIMU BEIIECTB U XUMUYECKUX
peaKIuii;

— YCTaHABIUBATh IPUYNHHO-CIICCTBEHHBIE CBA3U MEXKIY U3YYaCMbIMU SIBICHUSMU;

— CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIE, A€yKTUBHBIE, IO AaHAJIIOTHUN),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHUAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYECHUS;

— IIPUMEHATh B IPOLECCE IO3HAHUS HCIIONb3YEMbIE B XHMHHM CHUMBOJUYECKHE
(3HaKOBBIE) MOJENH, MpeoOpa3oBBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHH 3HaK
(cuMBOI) ByIeMeHTa, XUMHUYeckas GopMylia, ypaBHEHHE XMMHUECKON peakiuu — IMpHU pelIeHun
y4eOHBIX IMO3HABATENbHBIX M NPAKTHUECKUX 3a]ad, IMPUMEHSATh Ha3BaHHbIE MOJIEIbHbBIE
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MNPCACTABJIICHUA IJI BBIABJICHHUA XAPAKTCPHBIX NPHU3HAKOB HM3YYAaCMbIX BCHICCTB U XMMHUUCCKHX

peaKkLuii;

2. ba3oBbIMH HCCIe10BATEILCKAMH A€iiCTBUSIMU:

— BJIaACTh OCHOBaMHU MCTOLOB Hay‘-IHOFO IIO3HAHUA BCHICCTB H XHMHUYCCKHUX
peaKIuii;

— (GopMyIMpOBaTh LIEAM U 33Ja4d MCCIEJOBAaHUS, UCIOIb30BaTh [IOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA NO3HAHUSA U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

— BIAJETh HABBIKAMM  CAMOCTOSITEJILHOIO  IIJJAHUPOBAHUS U IPOBEIEHUS
YUEHHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJIIOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIHpPOBAaTH OOOOLICHHS W BBIBOJIBI
OTHOCHTEJIHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIECAOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTYET O
IpoJIeTIaHHOM padoTe;

— npuoOpeTaTh  ONBIT  YYEHHMYECKOM  HMCCIEeNOBaTE€IbCKOW M IPOEKTHOMH
NEeSITeIbHOCTH, MPOSABIATH CIIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB
peLIeHHs] IPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO0B IIO3HAHUS;

3. Ipuémamu padoTel ¢ HHPOpPMaIIHE:

— OPUEHTHPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX MH(OpMAIMK (HAYYHO-TIOMYJIsIpHAS
JaUTepaTypa XUMHUYECKOIO COJAEp)KaHMsl, CIIpaBOYHble mocoOus, pecypcbl HMHTepHera),
AaHATM3UPOBaTh HMH(DOPMAIIMIO DPA3JIMYHBIX BHIAOB M (OPM MpPENCTABICHUS, KPUTHUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

— (GopMyIMpoBaTh 3alpOChl U IPUMEHATh pa3IMYHbIC METOJbl IMPH IOUCKE U
orbope nHpopmanuu, HeOOXOAUMOH JUIsl BHIIOJIHEHUS YUeOHBIX 3a/a4 ONPeIeIEHHOIO TUIIA;

— npuoOpeTaTh  ONBIT  WUCHOJb30BaHHUA  HMH(OPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI U PA3IUYHBIX IOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY IpeacTaBiIeHUs HUH(pOpMaluu
(cxembl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U T 1T );

— UCIIOJIb30BaTh HaY4YHBIH S3bIK B KAUECTBE CpPEACTBA NMpHU padoTe C XUMUYECKOU
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((u3NYecKne M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

— UCMONb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBa
HarJIsIIHOCTH

O¢nadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCHICIMEUAMU:

— 3aJaBaTh BONIPOCHI 0 CYIIECTBY OOCY>KAaeMOil TeMbl B XOJ€ AMaiora W/wiu
JUCKYCCHM, BBICKAa3bIBaTh MHJieH, (HOPMYIUpPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO
BBITNIOJTHEHUSI TPEAJIOKEHHOM 3a/1a4;

— BBICTYNIaTh C TMpE3CHTaluell pe3yJbTaTOB I[03HABATEIbHON JIEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TpU  BBINOJHEHUU
XUMHUYECKOTO SKCIIEPUMEHTA, MPaKTHYECKOW paboThl MO HMCCIEIOBAHUIO CBOMCTB H3y4aeMbIX
BEIIECTB, pealu3alMd Yy4eOHOro MpoekTta MU (OpMYJIHpPOBATH BBI- BOJABI MO pe3ysibTaTaMm
NPOBEIEHHBIX MCCIIEOBAaHUM MyTEM COIJIACOBAHUS TMO3UIMHA B XoJe OOCYXJAEeHUs U OOMeHa
MHEHUAMU OQ61a0enue yHUugepcanbHblMU pezyiAmueHbIMU 0eUCmEUAMU:

— CaMOCTOSITENIbHO ~ IUTAHUPOBaThb M OCYIIECTBISATH CBOIO  IMO3HABATEIbHYIO
JeSITeNIbHOCTD, ONpenenssi e€ Leau M 3a/add, KOHTPOJIUPOBaTh M MO Mepe HeoOXOIUMOCTU
KOPPEKTUpOBaTh IMpeajaraeMblii ajiropuTM JAEWCTBUH TMpU BBINOJIHEHUH Y4YeOHBIX U
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UCCIIEIOBATEIbCKUX 3aJ1ad, BEIOMpaTh Hambosee 3pPEKTUBHBINA COCO0 UX pEIIeHUs ¢ y4ETOM
MOJTyYeHHS HOBBIX 3HAHHUH O BELIECTBAX U XUMUYECKHUX PEaKIUsX;

— OCYIIECTBIIATh CAaMOKOHTPOJIb CBOEH AEATENbHOCTH HAa OCHOBE CaMOAHAIM3a U
CaMOOIIEHKU

HNPEIMETHBIE PE3YJIbTATBI
IIpenmeTHble pe3yabTaThl OCBOEHHS IPOrpaMMbl IO XUMUHU Ha 0a30BOM YPOBHE JOJIKHBI

OTpaXkaTh:

- c(hopMUPOBAHHOCTH MPEJICTaBICHUM: 0 XHUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHbI MHpA, POJUA XHWMHU B T[IO3HAHUU SIBJICHUW MPUPOJBI,
B (opMHpOBaHMM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (HYHKIMOHAIBLHOW TPaMOTHOCTH,
HEOOXOIUMOM JJIsI PeUICHUS MPAKTUYECKUX 3a7a9 M SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpPEJIE;

- BJAQJCHUE CHUCTEMOM XMMHMUYECKHUX 3HAHUW, KOTOpas BKJIIOYAECT: OCHOBOIIOJAraroliue
HOHATHS (XMMHUYECKHMH 3JIEMEHT, aTOM, 3JCKTPOHHAas 000J0YKa aroma, s-, P-, U-3JeKTpOHHBIE
opOUTaNIM aToOMOB, WOH, MOJIEKyJla, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHCJICHUS, XUMUYECKasi CBSA3b , MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, YTIepOAHbII CKEeT,
GyHKUMOHAIbHASA TPyMNa, pajuKai, U30MEpHUs, HU30MEPbl, TOMOJIOTHUYECKUH psill, TOMOJIOTH,
YIJIEBOJOPOIbI, KUCIOPOI- U a30TCOIEPKAIINE COSTUHEHNUS, OMOJIOTMUYECKH aKTHBHBIC BEILIECTBA
(YyrieBompl, KUAPBI, OCIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHECHUS, KPUCTAJUIMYECKassh pemETKa, THIB XUMHUYECKUX peakuuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC, JK30-U DSHIOTEPMHYECKHE, PEAKIUU HOHHOro OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAs JIMCCOIAAIINS, OKHCJIUTEIIb,
BOCCTAHOBHUTEJIb, CKOPOCTh XMMHYECKON PEaKIMK, XUMUYECKOE PaBHOBECHE), TCOPUHU M 3aKOHBI
(Teopuss XMMHMYECKOTO CTpOeHHusi opranudeckux BemiectB A. M. byrtnepoBa, Teopus
ANEKTPOIUTUYECKON Juccoumanuu, nepuomuyeckun 3akoH [l WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNM S3BIK XUMHUH, (PAKTOIOTHYECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHU M OE€30MaCHOM HCIOJIb30BAHUHN BaKHEHIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM JCATEIHHOCTU YEIOBEKA;

- c(hOpMUPOBAHHOCTD YMEHUUI BEISIBIISITE XapakTepHbIE MPU3HAKU
Y B3aMMOCBSI3b M3YUYEHHBIX IOHATHH, NPUMEHATH COOTBETCTBYIOLIUE IOHATUSA IPU ONUCAHUU
CTPOEHUS U CBOKMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX NPEBPALLCHUI; BBISBIATH
B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUU C MOHATUSIMH
Y MIPEJCTABICHUSMU JAPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- c(OpMUPOBAHHOCTb YMEHHUN HCIIOJIb30BaTh XuMuueckyro HomeHknatypy IUPAC u
TPUBHAJIbHBIE ~ HAa3BaHMS  BAXHEHIIMX  BemeCTB  (dTHJICH,  aAlETWICH,  TJIHUIEPHH,
dbenom,popManbaeru, YKCycHas KWCIOTA, TJWIWH, YTapHBIM ra3, yrIEKHUCIbId ra3, aMMHAK,
rameHasi W3BECTb, HEramieHas W3BECTh, MUTHEBAs coJa W Jp.), COCTaBIATH (HOPMYJIBI
HEOPraHMYECKUX M OPTraHMYECKHX BEIIECTB, YPAaBHEHUS XMUMHUYECKHUX PEaKIUid, OOBSICHATh HX
CMBICJI; TIOATBEPKIATh XapaKTEPHbIE XHMHUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYHOLIUMH
AKCIEPUMEHTAMU U 3alIUCAMHU YPABHEHUN XUMUUYECKUX PEAKIIMIA;

- chopMHpOBaHHOCT, yYMEHHUW  yCTaHABIWBATh  MPUHAJICKHOCTh  U3YYECHHBIX
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB K OINPEIEICHHBIM KJlaccaM U TpylmaMm
COCMHEHUH, XapaKTepU30BaTh HMX COCTAaB M BAXXKHEWIIHWE CBOWCTBA; OMNPEACISTh BHUIbI
XUMUYECKHX CBsA3€H  (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX PEMIETOK BEIIECTB; KIAaCCU(PUITMPOBATh XUMHUECKUE PEAKITUH;
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- BJAJICHUE OCHOBHBIMM METOJaMU HAyYHOI'O II03HAHUS BELIECTB U XUMHUYECKHX
SBJICHU (HaOJII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE);

- copMHPOBAaHHOCTH YMEHHH TPOBOAUTH PACUYETHI MO XHUMHUYECKUM (hopMyiam
U ypaBHEHHSIM XHMHYECKHX pPEAKUUH C HCIOJNB30BAaHHEM (PU3UYECKUX  BEJIUYHH,
XapaKTepU3YIOUIMX BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00bEéMa (H.y.) Ta3oB,
KOJIMUECTBA BEILlECTBA; HCIOJIb30BaTh CUCTEMHBbIE XUMHUYECKHUE 3HAHUS JIJIsl IPUHATHS pEeIIeHUN
B KOHKPETHBIX JKU3HEHHBIX CUTYaLIUSAX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

- c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJIHITh XUMHUYECKHI SKCIIEPUMEHT
(mpeBpallleHus OpraHUYeCKUX BEIECTB MPH HarpeBaHUH, MOJyYEHUE ITUIICHA U U3YUYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUMU Ha aJbAETUIbI, KpaXMaJsl, YKCYCHYIO KHUCJOTY; J€HaTypauus
OENKOB MpU HArpeBaHHUM, IIBETHBIC PEAKIUH OEIKOB; MPOBOJUTH PEAKIHWHW HOHHOTO OOMEHa,
OTpeNeNATh Cpeay BOIHBIX PAcTBOPOB, KAUYECTBEHHBIC pPEaKIUH Ha cyibdar-, kapOoHAT- H
XJIODUJI-aHUOHBI, HAa KaTHOH AaMMOHHS; peIlaTh 3KCIEPUMEHTAJIbHBIE 3aJadd 110 TeMaM
«Mertamib» u «Hemeramnb») B COOTBETCTBHHM C MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU
oOpallleHuu ¢ BelecTBaMH M JaOOpPaTOPHBIM O00OPYJOBaHHMEM; MPEICTABISATh PE3yJIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX pEaKIUi U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

- c(hopMHpPOBAaHHOCTh YMEHHMSI AHATU3UPOBATH XUMHUECKYIO HH(POpPMALIHIO, I10Ty4aeMyIO
u3 pa3Hbix uctouHukos (CMU, UnTtepuer u ap.);

- c(OpPMHPOBAHHOCTh YMEHHU COOJIOAATH TMpaBHJa SKOJIOTHYECKH IEIECO00pa3HOTO
NOBENEHUA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHUS CBOETrO 30pOBbS U
OKpYXaroIlei MPUPOAHON Cpelbl; YUUTHIBATh OMACHOCTb BO3JECHCTBHUS HA KHUBBIE OPTaHU3MBbI
OTpe/IeNIeHHBIX BEIIECTB, MOHUMasl, cCMbIcT noka3zaTens [TJ1K;

- Juig 00y4YaroNIuXCsl ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSAMU 370POBbs: CPOPMHUPOBAHHOCTH
YMEHHS TPUMEHSATh 3HaHUA 00 OCHOBHBIX [JOCTYHNHBIX METOJaX I[IO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

- i chenblX M cnaloBUASIIMX oOydarolmuxcs: CQPOPMUPOBAHHOCTb YMEHHUS
UCIIOJIB30BaTh pelbe(HO TOYEeUHYI0 cHucTeMy oOo3HaueHuit JI. bpaitna npns  3anucu
XUMUYECKHUX (HOPMYIL.

OK 01.Bp16upath croco6sl pemeHus 3agay npohecCHOHATBHON 1eATeIbHOCTH IPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM.

OK 02.Hcnonp30BaTh COBpEMEHHbIE CPEICTBA OMCKA, aHAIM3a U MHTEpIpeTaluu nHpopMaluu
U MH(OPMAIIMOHHBIE TEXHOJIOTHUH JJIS BBIIOJIHEHUS 33134 MPo(heCcCHOHAIBHOM JesITeIbHOCTH.
OK 04.9¢dexTrBHO B3auMOICMCTBOBATH M padOTaTh B KOJJIEKTUBE U KOMaH/IE.

OK 07.CopnelicTBOBaTh COXPAHEHUIO OKPY’KAIOLIEH CpEeIbl, PecypcocOepexeHHto, MPUMEHSTh
3HaHHA 00 W3MEHEHUM KJUMaTa, MPUHIMIBI OepexIMBOro MPOU3BOJCTBA, 3(PPEKTUBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUAX.
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5. TemaTu4yecKkuii MJIaH U copep:kanue ydeoHoii gucuunanusl XUMMU S

HanmenoBanmue Conep:xanue y4eOHOro MaTepuasia, JJadopaTtopubie padoThl U MPAKTHYECKUE 3AHATHS, Oo6bem YpoBenn
pa3aesioB U TeM caMoCTOsITe/IbHAsI padoTa o0y4yaroumuxcst 4acoB OCBOCHUS
/3a4. en.
1 2 3 4
Paznen 1. OcHOBBI CTPOCHHS BellleCTBA
Tema 1.1. Conep:xanue y4eOHOro MaTrepuasia:
Crpoenne atoMmoB | Kitaccudukamus XUMAYECKHX 31eMeHTOB (5-, p-, M-s1nements). BaneHTHbie 2 1,2
XUMHYECKHX 3JIEKTPOHBL. BaeHTHOCTH. DNEKTPOHHAS MPUPOIA XUMUUYECKON CBA3U. DJIEKTPOOTPUIIATEIHHOCTD. Buibl
3JIEMEHTOB M - - (xoBaJIeHTHas1, MOHHAsI, METAJNIMYEeCKasi, BOJOPO/IHAs) M CIIOCOOBI e 00pa30oBaHMs
npupoaa IIpakTHyeckas padora 2 2,3
XHMHUYECKOM CBSA3H | PemieHue 3ajaHuii Ha MCIOJb30BAaHUE XWMHUYECKOW CHUMBOJMKA M HAa3BaHUM COEAMHEHHMIl 10
HOMEHKJIaType MEXAYHAapOJHOIO0 COK3a TEOPETUYECKONM W MPUKIATHOM XUMUU U TPHUBUAIBHBIX
HA3BaHWK IS COCTaBICHUS XMUMHUYECKUX (OPMYJI JIBYXaTOMHBIX COCTUHEHHH (OKCHUIOB, CYIb(QHUIOB,
TUAPUIOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
[IpakTHueckue 3aJaHus Ha YCTAaHOBJICHUE CBS3U MEXAY CTPOCHHUEM aTOMOB XMMHYECKHX 3JIEMEHTOB U
MEPUOINYECCKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C
nosioxkeHueM [lepuoanueckor CUCTEMBI.
Tema 1.2. Coaepxkanue y4eOHOro MaTepuaJa:
IMepuoguveckuii [Tepuonnueckas cucrema xumudeckux 31aeMeHToB .M. Menneneea. ®U3nuecKkuii CMbICIT 2 1,2
3aKOH W Tadjauua [Tepuonnueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
.M. MenaeseeBa | 3IeMEHTOB, 0OOpa3yeMbIX HMH TPOCTBIX ¥ CIIO)KHBIX BEIIECTB B COOTBETCTBUU C IOJIOXKCHHEM
XUMUYECKOro siemMeHTa B Ilepuonuueckoir cucreme. MHpPOBO33pEHUYECKOE M HAy4YHOE 3HAUYCHHUE
[Tepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornossr JI.MI. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX HJIEMEHTOB.
IIpakTnueckas padora 2 2,3

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aLUI0 XUMUYECKUX
aeMeHTOB «MeTtaummueckue / HeMETATMYECKUE CBOMCTBA, JJIEKTPOOTPHIATEIIBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM M MOJIO)KEHUEM B MEPUOJAMUYECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneeray»
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Pa3znea 2. Xumn4yeckue peakmuu

Tema 2.1. Tunsel

Coaep:xanue y4eOHOro MaTepHaJia:

OcHoBHOE Knaccudukanus v TUNBI XUMHUYECKUX PEaKLUi ¢ yyacTHeM HeopraHudyeckux BemiecTtB. CocTaBieHHE 1,2
XMMHYECKHX YPaBHEHHMH pEaKIUi COCAMHEHHUS, Ppa3JI0KEHHUs, 3aMelleHHs, oOMeHa, B T.4. PEaKUUid TOpeHus,
peakuuii OKHCJICHUSI- BOCCTAHOBJICHUS.
VYpaBHeHUsI OKUCIEHUI-BOCcCTaHOBIIEHU. CTeneHb okucaeHusl. OKUCINTENb U BOCCTAHOBUTEND.
CocraBieHne W ypaBHUBaHME OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA METOJOM 3JIEKTPOHHOTO
6ananca. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMK B MPUPOJE, NMPOU3BOACTBEHHBIX Mpoleccax U
KHU3HEJIeSTeIbHOCTH OPraHu3MOB
IpakTH4eckas paora 2,3
KonnyectBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XMMUHU U PACUYETHI 10
YPaBHEHMSIM XUMUYECKHUX peakiuil. MoJib Kak eIuHuIa KOJM4ecTBa BeulecTBa. MolisipHas Macca.
3aKOHBI COXpaHEHUs MacChl U SHEPTUU. 3aKOH ABOraipo. MonspHblit 00beM razoB. OTHOCUTENbHAS
IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XUMHUECKUX PEAKIUH C NCIOJIH30BAHUEM MACChl, 00beMa
(HopMasbHbIE YCIIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia:
JaeKTpoMTHYecKas | Teopus 3MeKTPOIMTHYECKOH auccorranuy. MoHbl. DIeKTpONInTHI, HEdIEKTPOIHUTHL. Peakiiu HOHHOTO 1,2
AUCCOLMALMA U obomena. CocTaBiieHHE peaKkiuii FOHHOTO OOMEHaA ITyTeM COCTABJICHUS MX TOJHBIX M COKPALICHHBIX
HOHHBIN 00MEH MOHHBIX yYpaBHeHUI. KHcI0THO-OCHOBHBIE peakuyu. 3a/1aHusi HA COCTaBJIEHUE HOHHBIX PeaKLui
JlabopaTopHasi padora “Tunbl XUMUYECKUX PEAKIUI . 2,3
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCsl BEIECTB) U IPU3HAKOB
XUMHYecKkux peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOJAHBIX PaCTBOPOB.
3a/laHus HA COCTaBJIEHHE HOHHBIX peaklui
o0o0maronii ypok —KoHTposbHas CTpoeHHe BEeNIeCTBAa M XUMUUYECKHE PEaKIUU 2,3
Paszpnes 3. CTtpoeHue M CBOHCTBA HEOPraHMYECKHUX BelleCTB
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia:
Knacenpuxanus, | [Ipeamer neopranndeckoit XMMUWU. Knaccudukarms Heopranndeckux BemiecTB. [IpocTeie 1 ciioxHbIE 1,2
HOMEHKJIATYPa H BenecTBa. OCHOBHBIE KIIACCHI CIIOMHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3aumMocBs3b
CTpOeHHne HEOPraHMYECKUX BEIIECTB. ArperatHble cCOCTosAHuUs BemecTBa. Kpucrannuueckue M amopdHbie
HEOpPraHu4ecKux BElIEeCTBA.
BelIECTB Tumnbl KPUCTATUINYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIIpHAs, HIOHHAs, METAJJINYECcKas). 3aBUCUMOCTh

(bu3MYECKNX CBOMCTB BELIECTBA OT THUIAa KPUCTAIUIMUECKON pelIeTKU. 3aBUCUMOCTbh XUMUYECKOU
AKTMBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSA3U M TUIA KPUCTAUIMYECKOHN peleTKu. [IpuauHbl
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MHOT000pa3usi BEIeCTB

IIpakTHyeckasi pabora 2,3
Homenknatypa HEOpraHMYECKUX BEIISCTB: Ha3BaHME BEIIECTBA MCXOMAS M3 MX XUMHUYECKOH (POpMYyIIbI
WIA COCTABIICHHE XUMHYECKOW (OPMYJBI HWCXOAS W3 HA3BaHUS BEIIECTBA [0 MEXKIYHAPOIHOM
(UIOTTAK) mnu TpuBHaIbHOW HOMEHKIIATYPE.
Penrenune npakTrueckux 3aaHui 1O KiacCU(UKAIMK, HOMEHKIIATYpEe B XUMUYECKUM (opMyJTIam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (yrapHbId ra3, YIJEKHUCIBIM Ta3, aMMHaK, ralieHas
W3BECTh, HETAIlICHast M3BECTh, TUTHhEBAsl COJIA U IPYTHX): Ha3bIBATh M COCTABIATH (DOPMYJIIbl XHMUYECKHUX
BEIIECTB, ONPEICISITh MPUHAIC)KHOCTH K KJIaccy.
Hctounnku xuMudeckod wH(popManuu (CpeacTB MaccoBoi mHGpopmainuu, ceth MHTepHET u apyrue).
[Townck nHbOpMAIUU 10 Ha3BaHUSM, UACHTU(DUKATOPAM, CTPYKTYPHBIM GopMyiamMm
Tema 3.2. ®usuxo- | Cogep:xaHue yueOHOro MaTepuaJia:
XHMHIHecKue Mertannsl. Ob61ue puznyecKkue 1 XuMUIeCKe CBONCTBa MeTauioB. CIIocOOBI MoNTydeHus. 3HaYeHHe 1,2
CBOMCTBA METAJJIOB ¥ HEMETAUIOB B TPHPOJAC M JKU3HEICATSIHPHOCTH 4YEIOBEKa W OpraHu3MoB. Kopposus
HEOpraHMICCKuX METAJUIOB: BHJIbI KOPPO3HMH, CIIOCOOBI 3allIMThl METAJUIOB OT KOPPO3UHU
BelecTs Hemeramner. OOmme Qu3MYecKue W XUMHYECKHE CBOWCTBA HEMETAIOB. THIWYHBIE CBOHCTBA 1,2
HemetaiioB 1M- VII rpynn. Knaccudukanus 1 HOMEHKIAaTypa coelMHeHUu HeMeTalioB. KpyroBopoTsl
OMOTCHHBIX YJICMCHTOB B IIPHPOJIC
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEMIECTB (OKCHIOB, TUAPOKCUIOB, KUCIOT, 1,2
coneit m Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB IMPOCTBIX BEIIECTB, BOJOPOIHBIX COCIMHEHUH,
BBICIIIUX OKCHJIOB M TUAPOKCHIIOB
IIpakTnyeckas padora 2,3
CocraBiieHrne ypaBHEHHI XMMHYECKHX pEaKIHUi C y4acTHEM TMPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH U aM(OTEpHBIX THAPOKCHAOB; HEOPTaHUYECKUX COIIEH,
XapaKTepPU3YIOIINX UX CBOHCTBA.
Pemennie mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUN Ha CBOICTBa, COCTaB, MOJY4YEHHE WU
0€30MMacHOC HWCITOJIb30BAHWE BAXHEWIIUX HEOPraHUYECKHMX BEHIECTB B OBITY W TIPAKTHYSCKON
JeSITeIbHOCTH YeJIOBEKa
Tema 3.3. Conep:kaHue y4eOHOIr0o MaTepuaJia:
Unentnpukanus | JlabopaTopnas padora 2,3
HEOPraHUuYeCKuX «MnenTnuKanus HEOPraHMIECKUX BEIIECTBY,
BelleCTB Pemennie sKkcriepuMEHTABHBIX 33124 IO XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 110
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pacro3HaBaHMIO U MOTYYEHUIO COEAMHEHUH METAJUIOB U HEMETAJLIOB.

W nenTudukaiys HeOpraHM4eCKrUxX BELUIECTB C UCIOIb30BaHUEM MX (HU3UKO-XMMHUYECKHX CBOUCTB,
XapaKTepHBIX KaUEeCTBEHHBIX peakiuii. KauecTBeHHbIe peakiiuu Ha Cynb(ar-, KapOoHaT- 1 XJIOPU-
aHMOHBI, HA KATUOH aMMOHHMSI

0000MIAIOIIHI YPOK IO MPOMIEHHOM TeMe - KOHTPOJIbHAs 2,3
Paznen 4. CtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB
Tema 4.1. Conep:kanue y4eOHOIr0 MaTepHuaJia:
Knaccudpuxaums, | [losBneHue u pa3BUTHE OpraHUYECKON XUMHUH Kak HaykH. [Ipeqmer opranudeckoit xumun. Mecto u 1,2
CTpOeHue 1 3Ha4eHUE OPraHMYeCKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIATypa XUMHUYECKOE CTPOEHUE KaK MOPSAJIOK COETUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTH.
OPraHM4YecKuX OCHOBHbIE MOJIOXKEHUS TEOPUU XUMUYECKOT0 CTPOCHUS OpraHndeckux coenuHeHuii A.M. bytieposa.
BeLeCTB VYrnepoaHblii CKEJIET OpraHu4eCKOi MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTPOEHUS MOJIEKYIL.
N3omepus u u30Mepsl.
[Tonsatue o pyHkumoHanbHOH rpynne. Panukan. [lpuHuuns! kiaccubuKauy OpraHn4eckux
COCIMHEHU.
MesxayHapoiHas HOMEHKJIaTypa U IPUHIUIIBI HOMEHKIIATYpbl OpraHuueckux coeaunenuil. [lousarue 06
a30TCOJEpKAIINUX COSAUHEHMSIX, OMOJIIOrMYECKH aKTUBHBIX BellecTBax (yIyieBojax, )Kupax, Oeskax u
Jp.), BEBICOKOMOJIEKYJIIPHBIX COEIMHEHUAX (MOHOMED, OJIMMEp, CTPYKTYPHOE 3BEHO)
IpakTHyeckas paora 2,3
Homenknarypa opraHM4ecKux COEMHEHUH OTIEIbHBIX KJIACCOB (HACBIIIEHHBIE, HEHACBILICHHBIE U
apoMaTHYeCKUE yIIeBOIOPOAbI, CIIUPTHI, (PEHOIIBI, aJIbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBieHre MOJHBIX M COKPALCHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHX BEIIECTB OTJENbHBIX
KJIACCOB, MHCIIONIB3Yysl MX Ha3BaHUS IO CHCTEMaTHYECKOW M TPUBUAIBHOM HOMEHKIAType (ITHJIEH,
alleTWIeH, TJMLEpUH, (QeHous, (GopMaibAeru], YKCyCHas KHCIIOTa, TTUIMH). Pacdersl mpocreimiei
(hopMyJIbl OPraHUYeCcKOM MOJIEKYJIbI, UICXO/sI U3 3JIEMEHTHOr 0 cocTana (B %)
Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJia:
CBoiicTBa OU3NKO-XUMUYECKHE — CBOIMCTBAa OPraHUYECKUX COCTUHEHUH OTAEIBHBIX — KJIACCOB (OCOOCHHOCTH
OpPraHu4ecKux KJ1acCU(UKALUM 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMUECKUN psAl U o01as ¢popMmyiia; U30MEpHs;
cOoeIUHEeHHUI ¢du3nyecKkre CBOMCTBA; XUMHUECKHE CBOICTBA; CIOCOOBI MOTYUYEHHUS):
—- TpefeNbHbIe yrieBoaopoabl (ankaHsl M nukinoankansl). 'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX 1,2

MCTOYHMKOB TEIUIa B IPOMBIIIJIEHHOCTU U ObITy. CBOMCTBA MPUPOJIHBIX YIIIEBOIOPOJIOB, HAXOXKACHUE B
MIPUPOJI€ U IPUMEHEHHUE AJIKAHOB;
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— HemnpelenbHble (AJIKEHbI, AJIKUHBl W allKaJueHbl) M apOMaTUYECKUE YIVIEBOAOPOIbl. l'opeHue
alleTUJIeHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KHCJIOPOCOAEPIKAINE COSTUHEHUs (CITUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PHUPHI, AJIbJCTUIbI
W KETOHBI, JXUPBI, YIIeBOAbI). lIpakTHyeckoe NpUMEHEHWE OHTHJICHIJIMKOMIS, TIWIEpuHa, (eHoa.
[Ipumenenne Qopmanpaernia, aneTalbIernia, YKCyCHOH KHCIOTHl. Mplla Kak COJIM  BBICIIMX
KapOOHOBBIX KHCJIOT.

MoroI1ire cBOMCTBa MbliIa

1,2

— a30TCOJepXKallhe COCIAMHEHHs (aMUHBlI W aMUHOKMCIOTHI, Oenku). BplcokoMoleKyIIsipHbIE
COeMHEHUS (CUHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MONKUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUICHA KaK OCHOBHOE HAIIPABJICHUE €TI0 UCII0JIb30BaHUS.

['eHeTnyeckas CBsI3b MEXKAY KJIAaCCAMHU OPraHUYECKUX COCIMHEHHUN

1,2

IIpakTuyeckas padora

CBoiicTBa OpraHMYeCKMX COEOUHEHUM OTAEIbHBIX KJIACCOB (TpUBHMAJIBHA M MEXIyHapOAHAs
HOMEHKJIaTypa, XMMHUYECKHUE CBOICTBA, CIIOCOOBI MONy4YeHHUs): MpeaeabHble (ankanbl 1 muknoankaHsl),
HenpeJienbHble (AJIKEHbI, AIKUHBI M aJIKaJIME€Hbl) U apOMaTHYECKUE YITIEBOJOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBBIE KHCIOTHI

4! 3(1)I/Ipbl, AIbACTUABI U KCETOHBI, aMHHBI W AMHWHOKHCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIHHCHUA.
3alaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHUYECKHX PEAKLUUU C y4acTHUEM OpPraHMYECKHX BEIIECTB Ha
OCHOBAHHMH MX COCTaBa U CTPOCHMUSI

2,3

IIpakTnyeckas padora

CocraBneHne cxeM peakuuii (B TOM 4YuCl€ MO MPENJIOKEHHBIM IeMOYKaM IpEeBpalleHUil),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COETMHEHUH OTJeNbHBIX KJIACCOB, CIIOCOOBI UX
IIOJIy4YEHUsT W HA3BaHHWE OpPraHWYECKMX CcoeAuHeHuM 1o TpuBHanbHOW WJIM MexayHapoaHon
CUCTEMATUYECKON HOMEHKIIATYPE.

PemeHne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETHYECKUMX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX
COCJIMHEHMI OTHENbHBIX KIACCOB

2,3

JlabopaTopHas padora

“IIpeBpalieHust OpraHU4eCKUX BELIECTB IIPU HATPEBaHUU .

[Tonyuenue 3THIIEHa M U3yYEHHE €r0 CBOMCTB. MoenupoBaHue MOJIEKYI U XMMHUYECKUX MTPEBPALICHUI
Ha IIPUMEpE dTaHa, TUIIECHA, alleTUIIEHA U JIP.

2,3

Tema 4.3.
Hpentuduxanus
OpPraHuYecKux
BelllecTB, UX

Conep:kanue y4eOHOro MmaTepuaJa:

buoopranunueckue coenuHenus. IlpumeHeHne u Ouojormyeckas posib YriieBoAoB. OKHCIEeHUE
yIJIEBOJAOB— HMCTOYHUK OHHEPIUU JKUBBIX OpraHu3MoB. OO01acTM NPUMEHEHHS aMUHOKHUCIOT.
[IpeBparenus: 6eIKOB MUY B opranu3me. buonornyeckue GpyHkimu 6enkoB. buonornyeckue GyHKIUU

1,2
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3HAYCHHUC "

XupoB. Poib oprannueckoil XMMUHU B peIIEHUH MPOOJIeM MUIIEBOH 0€30IacHOCTH

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 | DHEPIUM).
AeATeTbHOCTH OnacHOCTh BO3JEHCTBUA Ha JKMBbIE OPTraHU3Mbl OPraHMYECKUX BEIIECTB OTICIBHBIX KIJIACCOB
yeJ0BeKa (YyrneBogopoJsl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE IPOU3BOJAHBIC, aJbAETMIBl U [Jp.), CMBICI
MI0Ka3aTessl MPEIeIbHO JIOMYCTUMOM KOHIICHTPALUU
JlabopaTopHas padora 2 2,3
“Unentudukanys opraHunuIecKuX COSTUHEHNH OTACIbHBIX KJIacCOB”
WnenTudukanus opraHn4eckux COeMHEHUH OT/EeNbHBIX KJIACCOB (Ha MpUMepe albJeru/oB, Kpaxmala,
YKCYCHOM KHCJIOTBI, OEJIKOB H T.II.) C HCIIOJIB30BaHUEM MX (PU3NKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KayecTBEHHbIX peakuuid. JleHaTypauus Oenka npu HarpeBaHuM. L[BeTHble peakiuu OEIKOB.
Bo03HUKHOBEHNE AHAIUTUYECKOTO CUTHANA C TOYKH 3PCHHS XMMHUYECKHX MPOIECCOB MPH MPOTCKAHUU
KayeCTBEHHON peakllny, O3BOJISIONICH NISHTH(PULIIMPOBATh PEI0KEHHbBIE OPraHUYECKUE BEIIECTBA
O6001aronuii ypoK 1mo Teme 2 2,3
Pazgen 5. Kunernueckue u TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKHUX peaKkuni
Tema 5.1 Ckopocts | Coaep:kaHnue yueOHOro MaTepuaJja:
XMMHYECKHX CKOpOCTh peakIinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB: MPHPOJIBI PEArHPYIONINX BEIIECTB, 2 1,2
peakuui KOHIIEHTPALMU pearupyromyx BelecTB, TEMIIEPaTyphl U IO PEaKIIMOHHONW TOBEPXHOCTH.
Xumuueckoe TennoBsie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
paBHOBecHe OO6patuMocTh peakiuil. XUMHYECKOE PABHOBECHE U €r0 CMEIEHHUE MO/ ACHCTBUEM Pa3InYHbIX
(bakTOpOB (KOHIIEHTPAIHS PEareHTOB MU MPOYKTOB PEaKIiy, JaBlICHHE, TEMIIEpaTypa) AJIsi CO3TaHHsI
ONTUMAJIbHBIX YCIOBHH NPOTEeKaHUs XuMuueckux mnpoueccos. [Ipunnun Jle Illarense
IIpakTnueckas padora 2 2,3

Perienne mNpakTUKO-OPUEHTHPOBAHHBIX 33/JaHUl Ha aHaIW3 (PAKTOPOB, BIUSIONIMX HAa H3MEHEHHE
ckopoctu IIK xumuueckoil peakiuu, B T.4. ¢ MO3ULUN SKOJIOTMUYECKH II€JI€CO00pPa3HOro MOBEACHUS B
OBITY M TPYAOBOH JESTENbHOCTH B IIENSAX COXPAaHEHHsI CBOETO 30POBbS M OKPYXKAroIled NMpHUpOTHON
Cpelpbl.

PemreHne INpakTMKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha mpuMmeHeHue mpuHuuna Jle-Illarense s
HAaXOXICHUA HAIIPaBJICHHUA CMCIICHUSA PaBHOBCCHA XUMHUYECKOH pPC€akniun W aHaliu3 (baKTOPOB,
BIIMAIOIINX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

19




Pa3znen 6. PacTBopsbl

Tema 6.1. Coaep:xanue y4eOHOro MaTepHaJia:
IlonsTue o PactBopenue kak pusuko-xumudeckuii npouecc. PactBopsl. CiocoObl MPUTOTOBIIEHUS PACTBOPOB. 2 1,2
pacTBopax PactBoprMocTs. MaccoBast 107151 pacTBOpeHHOT0 BeriecTBa. CMBICI MOKa3aTes MPeaesIbHO Oy CTUMON
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIICHKE 3KOJIOTHYEeCKON Oe301MacHOCTH.
[IpaBuia SKOJIOTUYECKHU 11e51eCO00pa3HOTro MOBEACHNUS B OBITY M TPYAOBOW JAEATEIBHOCTH B IIETISAX
COXPaHEHHUS CBOETO 370POBbs U OKPY>KAIOLIEH MPUPOAHON Cpe/Ibl; ONTACHOCTh BO3ACHCTBUSI HA KUBBIC
OpTraHU3MBI ONPE/ICIICHHBIX BEIIECTB.
IIpakTHyeckasi padora 2 2,3
Pemenne npakTHKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3aJaHUI HA PACTBOPHI, HCIIOJIB3yEeMbIE B OBITOBOH U
MIPOM3BOJICTBEHHOMN JESTEIbHOCTH YeJIOBEKa
Tema 6.2 Conep:xaHue y4eOHOro MaTepuasa:
Hccaenopanue JlabopaTopnasi padora 2 2,3
CBOMCTB pacTBOpPoB | «[IpuroroBneHue pactBopoB». [IpuroroBiieHHE pacTBOPOB 3alaHHOMN (MacCOBO#, %) KOHIIEHTpAIIH
(CTIpaKkTUKO-OPUEHTHPOBAHHBIMU BOTIPOCAMH ) U OIIPEICIICHUE CPEIBI BOIHBIX PACTBOPOB.
Pemenuie 3a1a4 Ha IPUTOTOBIICHHE PACTBOPOB
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM IeATEJIbHOCTH YeJI0BEKA
Tema 7.1 Xumusi B | Coaep:xkaHue yueOHOro MaTepHaJia:
ObITY M Hosgeiimune goctukeHnss XMMHUYECKONH HAYKH U XMMHUYECKON TeXHOIOTUU. Pons XuMuu B obecriedeHnu 2 1,2
NPOU3BOJACTBEHHOM | DKOJIOTHYECKOM, SHEPreTHIEeCKON U MHIIEBOI 0€30IacCHOCTH, pa3BUTHH MEAUIMHBI. [IpaBuia moucka u
AeATeTbHOCTH aHallM3a XUMUYEeCKON HHPOPMAIUU U3 PA3IMYHBIX HCTOUHUKOB (HayyHas ¥ y4eOHO-HAy4YHAS
YyeJI0BeKa) JuTepaTypa, CpeAcTBa MaccoBoi nHGopmaluu, cetb MHTEpHEeT)
IpakTuyeckas padora 2 2,3
[Touck u aHanmM3 KeWCOB O MPUMEHEHUH XMMHYECKUX BEIIECTB M TEXHOJOTUW C y4eToM Oyayrieit
npodeccHoHabHOM ~ JEeSITeNPHOCTM  TO  TeMaM:  BaKHEHIIWe  CTPOWTENbHBIE  MaTepuabl,
KOHCTPYKIIMOHHBIC ~MaTephajbl, Kpackd, CTEKJIO, KepaMHKa, MaTepuanbl IS DJISKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKH OHHEPrHUH, OpPraHMYEeCKHEe U MHHEpaIbHbIE
yI00peHUs, JICKapCTBEHHBIC BEIIECTBA, OBITOBAS XHMHS.
3amura: [IpeacraBieHue pe3yapTaTOB PENICHUs KecoB B hopMe MUHU-IOKIIA/Ia C TIpe3eHTaluel
JlndpdepeHunpoBaHHbIN 3a4ET 2

PaGoueit nporpammoii mpelyCMOTPEHO BBIMOIHEHHUE OT/IEIbHBIX BHI0B padOT, CBA3aHHBIX ¢ Oyyleil mpodeccHoHaNbHON AeATEeIbHOCThIO, B (hopme

MPaKTUIECKOH MOATOTOBKH B 00bEMe 32 "acoB




6. MaTepuaJIbHO-TeXHMYECKOe U Y4eOHO-MeToJu4YecKoe obecrneyeHue

6.1. TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY M  Yy4eOHO-
MeTOAUYECKOMY oO0ecleYyeHMI0 YCJIOBHMIl peajnu3alluM NPOrpaMMbl  JUCHUILIHHBI
MpearoyiiaraeT Hajauuue Y4yeOHbIX KaOWHeTa XHWMHUH, B KOTOPOM HMEETCS BO3MOXHOCTH
obecrieunTh CBOOOAHBIN gocTyn B IHTepHET BO BpeMsi y4eOHOro 3aHATHA M B MEPUOJ
BHEYUYEOHOM JeITeTHbHOCTH 00yYaIOIMIUXCS.

B coctaB kabnMHETOB XMMHH BXOJAT Ja00paTopuu ¢ 1a00paHTCKONH KOMHATOM.

[Tomemienust kabuHETOB (PU3MKU, XUMHH ¥ OMOJIOTMH JOJDKHBI YIOBJIETBOPATH TPEOOBAHHSIM
CanurapHo-3nuaemMuoiiornueckux npasuil U HopMatuBoB (CaunlluH 2.4.2 Ne 178-02) u ObITH
OCHAIICHBl TUIIOBBIM O0OpY/IOBaHMEM, YKa3aHHBIM B HACTOSIIMX TPEOOBaHUSAX, B TOM UYHCIIE
CHElHATM3UPOBAHHON Y4eOHON MeOenbl0 U CpeiACcTBaMH OOY4YEHHSs, JTOCTaTOYHBIMH JUIS
BBITIOJTHEHUS TPEOOBAHUHN K YPOBHIO MOJATOTOBKU 00y4YatOIINXCS.

B xabuneTax mMeeTcsi MyJIbTUMEIUITHOE 000pyAOBaHKE, TIOCPEICTBOM KOTOPOTO YYaCTHUKH
00pa3oBaTEeNBFHOTO MpOIecca MOTYT TPOCMATPUBATh BU3YaJIbHYIO WH(POPMALUIO MO (DU3HKE,
CO3/1aBaTh MIPE3EHTAIMH, BUIEOMATEPHAIIbI U T.11.

B cocraB y4eOHO-METOMUYECKOTO U MAaTEPHATBHO-TEXHHUECKOTO 00ECIeYCHHsSI TIPOTPaMMBI

y4eOHOW JUCIMILTUHBI «XUMUS» BXOISAT:

*s MHOTO()YHKIIMOHAITBHBIN KOMILIEKC MTPETIOIaBaTeIs;

s HarsAHbIE TOCOOUA (KOMIUIEKTHI Y4eOHBIX TaONuIl, IJIAKaTOB, MOPTPETHl BBIIAIOLIUXCS
YYEHBIX B 00JIACTH €CTECTBO3HAHUS U T.I1.);

¢ MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPEICTBA;

** JKPAHHO-3BYKOBBIC ITOCOOWS;

** KOMIUIEKT 3JIEKTPOCHAOKCHHSI KAOMHETOB;

** TCXHUYCCKHUE CPEICTBA OOYUCHHUS,

s JIEMOHCTpAIMOHHOE 000pya0BaHuE (00IIero Ha3HAYeHHs U TeMaTHYeCKre HaOoPhl);

s abopaTopHOe 000pymoBaHue (0OIIEro Ha3HAYEHUS U TeMATHUYEeCKHE HAaOOpHI, B TOM YHUCIE
JUTSI IOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA, PEAKTHBBI);

*s CTAaTHYECKWE, JAWHAMHYECKHE, JIEMOHCTPAIIMOHHBIC W Pa3/aTOYHBIC MOJICIH, BKIFOYAs
HaTypaJIbHbIE OOBEKTHI;

s BCIIOMOTATENIbHOE 000PYI0BAHUE;

*¢ KOMIUIEKT TEXHHMYECKOW IOKYMEHTAI[MH, B TOM YHCIIe MacmopTa Ha cpeAcTBa O0y4YeHUS,
WHCTPYKIIUHU TI0 UX UCITOJIb30BAHUIO M TEXHHUKE 0€30TIaCHOCTH;

s OUONMMOTEYHBIN QOHS.

B Oubnuorteunbiii ¢GoHI BXOIAT y4eOHUKH, ydeOHO-meToauueckue KomruiekTol (YMK),
o0OecreunBamIIe OCBOCHHE Y4YeOHOW MJUCHUIUIMHBI «XUMHUS», PEKOMEHJOBaHHBIE WU
JOIYIICHHBIC JIJIT WCTOJIh30BaHUS B TPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OpPTaHH3AIHUIX,
pean3yromux 00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oomiero obOpa3oBaHUS B Mpeiaenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

bubnuoreunsiit  GoHA comepkKUT (U3MUECKHE OHIUKIONEIWH, aTJachl, CIOBapH,
CIPAaBOYHHUKHU 1O (U3HMKE, XMUMHH, OHOJOTHH, HAYYHYI0 W HAYIHO-TIOMYJBSIPHYIO JINTEPATYPY
€CTECTBEHHO-HAYYHOT'O COJICPIKAHUS.

B mporecce ocBOCHHS TpOTpaMMBbl YYEOHOW JIUCHUIUTHHBI CTYJISHTHI JOJDKHBI HMETh
BO3MOXXHOCTh JIOCTYIa K JIEKTPOHHBIM Y4eOHBIM MaTepuajaM IO €CTeCTBO3HAHHWIO, BKIIOUas
Gbu3uKy, XUMHIO, OHOJOTHIO, HMEIONMMCS B CBOOOJHOM jgocTtyne B ceTtd HWHTepHeT
(2MEeKTPOHHBIM KHUTaM, IPAKTHKyMaM, TecTaM, MmaTepuaiam EI'D u np.).
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6.2 ndopmainuonHoe odecriedeHne 00ydeHust

OcHoBHas IUTEPATYPA
I'adpuensin O. C. Xumus. 10 kimace : 6a30Bbiil ypoBensb : yuebnuk / O. C. I'abpuensn. — 10-e
u3a., crep. — Mocksa : Ilpocsemenue, 2022. — 191 ¢. — URL: https://e.lanbook.com. —
PexxuM noctyma: 1o noanucke.

I'adpueassn O. C. Xumus. 11 xnace : 6a30Bbiii ypoBeHsb : yueObuuk / O. C. ['abpuensn. — 9-e
u3a., crep. — Mocksa : Ilpocsemenue, 2022. — 223 ¢. — URL: https://e.lanbook.com. —
PexxuM noctyma: 1o noarnucke.

Pymsutuce I'. E. Xumus. 10-i kmace : 6a3oBblii ypoBens : yueOnuk / I'. E. Pymsuruc, @. I
®enpaman. — 10-e u3n., crep. — Mocksa : [Ipocemenue, 2023. — 224 c. — URL:
https://e.lanbook.com. — Pesxxum nocryna: mo mojmmcke.

Pym3utuc I'. E. Xumus. 11-i knace : 6a3oBblii ypoBeHb : yueOHuk / I'. E. Pymsutuc, @. T
®enpaman. — 10-e wm3m., crep. — MockBa : IlpocBemenne, 2023. — 223 c¢. — URL:
https://e.lanbook.com. — PexxuMm gocTyma: 1mo mojmucke.

Pym3utuc I'. E. Xumusa 10 xmacc : 0a30BbIl ypOBEHb : YU4EOHUK ISl 001Ie00pa30oBaTEIbHBIX
opraam3amuii / I'. E. Pymsurtuc, ®. I'. ®enpaman.- 7-e usn.- Mocksa : [Ipocsemenue, 2020.- 224
c.:wmr — 110 3k3.

Pym3utuc I'. E. Xumus 11 kmacc : 6a30BBI ypOBEHB : YU4E€OHHUK I 00IIe00pa3oBaTEIbHBIX
opraam3anuii / I'. E. Pymsurtuc, ®@. I'. ®enpaman.- 7-e usn.- Mocksa : [Ipocsemenue, 2020.- 223
c.:wmr — 110 3k3.

JlomoJIHMTEIbHAA JIUTEepaTYpa

Xumusa 10 kuacc. bazoBwiif ypoBenb: yueOHuk / B. B. Epemun, H. E. Ky3smenko, B. H.
Tepenun, A. A. llpo3nos, B. B. Jlyaun; mox pen. B.B. Jlyauna. — 8-¢ usn., crepeotun. —
Mocksa : [Ipoceemienune, 2021. — 204, [4] c. : un. — 50 3k3.

Xumusa 11 kaace. ba3oBwiii ypoBens: yueOonuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun, A. A. JIpo3nos, B. B. Jlynun; nox pen. B.B. Jlynuna. — 8-e uzn., nepepad. — Mocka
: [Ipoceemenue, 2021. — 223, [1] c. : 1. — 50 23k3.

7. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOM JESTEJIBHOCTH

KonTtposb 1 orieHka pe3yabTaTOB OCBOCHUS YUEOHOM TUCHIUTITUHBI OCYIIECTBIISICTCS
[IPEINOAABATENIEM B IIPOLECCE MPOBEACHUS NMPAKTUYECKUX 3aHIATUN, TECTUPOBAHUSA, A TAKXKE
BBIITIOJTHECHU A O6y‘~IaIOHII/IMI/IC${ HHAUWBHUIYAJIbHBIX 3aIlaHHfI nu HpOMC)KyTO‘lHOﬁ aTTGCTaHPIGfI.
MeTo/1b1 KOHTPOJISI HAMPABJICHBI Ha MPOBEPKY O0YJAIOIINXCSI:
v — BBINOJIHATH YCJIOBHUS 3JaHUS HA TBOPYECKOM YPOBHE C IIPEACTABIEHHEM COOCTBEHHOMN
MO3ULUY;
v\ — JlenaTh 0OCO3HAHHBIN BEIOOD CIIOCOOOB IEHCTBHI U3 PaHEE U3BECTHBIX;
v —0CYyLIECTBIATH KOPPEKLHIO (MCIPABIEHUE) CAETaHHBIX OIMMOOK Ha HOBOM YPOBHE
npeyaraéMbIxX 3aJ1aHuil;
v — paboTaTh B IPyIIIe ¥ NPEACTABIATH KaK CBOO, TAK U IO3MIIMIO TPYIIIIbI

Conepxanue DopMBbI U METO/IBI KOHTPOJISI
00yuyeHust XapaKTepHCTHKA OCHOBHBIX BU/IOB J€eSITEIbHOCTH U OLIEHKHU pe3yJIbTaTOB
CTYAEHTOB(HA YPOBHe Y4eOHBbIX JieilicTBHIA) o0yJeHust
Pa3gen 1. OcHOBBI - cOpMHUPOBAHHOCTH MPEACTABICHUNA: 0 XUMHUUECKON Texkyuuii KOHTPoJb B opme:
CTPOeHUS BellecTBa COCTAaBJISIOLICH €CTECTBEHHOHAYYHOI KapTHHBI MHUpA, POJIX - YCTHOTO ¥ THCbMEHHOI'O
XMMHH B TIO3HAHUH SIBIICHUH TIPUPOJIBI, orpoca;
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Paznen 2.
XuMHu4YecKHne
peakuu

Paznen 3. Ctpoenne u
cBoiicTBa
HEOPraHUYeCKuX
BellleCTB

Pa3gen 4. Ctpoenne u
cBOIicTBA
OpPraHnYecKux
BeIlleCTB

Paspnen 5.
Kunernueckue u
TepMOAMHAMHYECKH e
3aKOHOMEPHOCTH
NMPOTeKAHUS
XUMHUYECKHUX peakuuii

Paspnen 6. PacTBopbl

Paznen 7. Xumus B
ObITY N
NPOU3BOJACTBEHHOM
JAeSITeJIbHOCTH
YyeJioBeKa

B (JOpMHUPOBAHMN MBIIIIEHUS U KyJIbTYypbl JUYHOCTH,
e€ (QYHKIMOHAILHOW TI'PaMOTHOCTH, HEOOXOOUMOW JuIs
pelleHuss  IPaKTHUYEeCKUX  3alad MU DKOJIOTMYECKU
00OCHOBaHHOTO OTHOIIGHHS K CBOEMY 3I0pOBBIO U
MIPUPOJHOM cpene;

- BIAQJCHUE CUCTEMOM XMMUYECKUX 3HAHUH, KOTOpas
BKJIIOYACT: OCHOBOIOJIATalOINe TIOHATHA (XMMHYECKHN
JNIEMEHT, aToOM, JJIeKTpOHHas 00onoYka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpPOWTaJM  aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTb, 3NEKTPOOTPHULATENLHOCTD, CTETIEHb
OKHCIICHHs, XMMHYECKas CBA3b , MOJb, MOJIIpHAs Macca,
MOJIIPHBIH OOBEM, YTJIEPOAHBIN CKeneT, (PyHKIHOHAIbHAS
rpymnmna, pagukal, H30MepHs, H30MEpbl, I'OMOJIOTHMYECKUI
psin, TOMOJIOTI'H, YIIIEBOAOPOBL, KHCIIOPOJ- u
a30TCOZAEpIKAIe COCAWHEHUS, OHOJIOTHYECKH aKTHBHBIC
BelllecTBa (YIJIEBOJBI, JKUPHI, OENKH), MOHOMED, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCAUHCHMUS,
KPUCTAJZINYECKAsT PEIIETKA, THUIIBI XUMUYECKUX PpEaKLUi
(OKMCIIUTENFHO-BOCCTAHOBUTEIIBHBIC, 9K30-H
SHIIOTEPMHUYECKNE, PEAKIUH HOHHOTO OOMEHa), pacTBOp,
SIEKTPOJIHTHI, HEDJIEKTPOJIUTSI, SNEKTPOIUTUIECKAS
JUCcCOLManusi, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThb
XMMHYECKOH peakiy, XUMUIECKOE PaBHOBECHUE), TCOPHU

U 3aKOHBl  (TEOpHs  XHUMHUYECKOTO  CTPOCHHS
opranmdeckux BemectB A. M. bymiepoa, Teopus
9NEKTPOJIMTUYECKON IUCCOLUALMY, NMEPUOJUYECKUN 3aKOH

JA. W. MengeneeBa, 3aKOH COXPaHEHUS  MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJINYECKUI SA3BIK XUMHH,
(haKkTOJOTMUYECKUE CBEICHHS O CBOMCTBaX, COCTaBe,

MOyYeHHH W O€30NMacHOM HCIOJIB30BAHUH BAKHEHIINX
HEOPTaHMYECKHX M OPraHMYECKHX BEIIECTB B OBITY W
MPaKTUYECKOH JESITEIbHOCTH YEI0BEKA;

- c(OpMUPOBAHHOCTH yYMEHUHN
XapaKTepHbIE IPU3HAKU

U B3aMMOCBSI3b H3YyYEHHBIX IMOHATHH, HPHMEHATH
COOTBETCTBYIOILIHE TIOHATHA IPU ONMCAHWM CTPOCHHUS U
CBOWMCTB HEOPTaHMYECKUX M OPraHWYECKHX BEIIECTB U HX
MIPEBPALCHUH; BBIABIIATH B3aUMOCBI3b XUMHYECKUX 3HAHUH
C TIOHATHAMU

U TPEACTABICHUAMHU JPYTUX €CTECTBEHHOHAYUHBIX
HIpPEIMETOB;

- c(hOpMHPOBAaHHOCTb  yMEHHMH  HCIIOJIb30BaTh
xumuueckyto HoMeHknatypy IUPAC wu TpuBuanbHble
Ha3BaHUS BaKHEWIIMX BEmIeCTB (3TWICH, alleTHIICH,
rmnepruH, ¢eHon, (OopManbleru], YKCycHas KHCIIOTa,
TJIMIUH, YrapHbIA ra3, yrieKuCIbld ra3, aMMHaK, TamieHas
WU3BECTh, HETallleHas W3BECTh, NHThEBas coga M Jp.),
COCTaBJIATh (OPMYJIBI HEOPTraHWYECKHMX W OPraHWYeCcKUX
BEIIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKUUi, OOBICHATh MX
CMBICIT; IOATBEP)KIATh XapaKTepHbIe XUMHUYECKHE CBOWCTBA
BEIIIECTB COOTBETCTBYIOIIMMH YKCIEPUMEHTAMH H 3aITHCIMHU
YPaBHEHUM XUMHUYECKUX PEaKLIM;

- c(hopMUPOBAaHHOCTH
MPUHAATIEKHOCTh U3YYEHHBIX

HEOPTaHMYECKUX M  OpPraHUYECKHUX BEIIECTB K
OIpENIEeNIEHHBIM KJ1accaM U TpyIam

BBIABJIATH

YMEHHH  yCTaHaBIMBAaThH

COCIMHEHUH, XapakTepu3oBaTb MX COCTaB U
Ba)KHEHUIIINE CBOMCTBA; ONPEENATh BUBI

XAMHUYECKHX  CBsA3el  (KOBaJeHTHas,  HOHHasd,
MeTaJUIn9ecKasi, BOJOPOHAs ), THUIIHI

KPHUCTAJUTHIECKUX pemeéToK BEIIIECTB;

KJIACCU(DUITMPOBATH XUMUIECKUE PEAKIINH;

- IPAaKTHYECKUX pador;

- 1abopaTOpHBIX PadoT;

- TECTUPOBAHMS II0 TEMaM.
Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT MO
OCHOBHBIM TE€MaM JUCLUIIINHBI;
- KOHTPOJIbHBIX padoT MO ABYM
paszenam IUCIHILUINHGI;

- OTYETHI 110 TaOOPATOPHBIM 1
MPaKTUIECKUM paboTaM.
HToroBslii KOHTPOJIb B
dopme

nmuddepeHpoBaHHOTO

3auéra
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- BIIAJICHUEC OCHOBHBIMH METOAAMHU HAYYHOTO
MO3HAHUS BEHICCTB U XMMHYCCKHUX SIBICHUN (HAOJIOJCHHE,
U3MEPEHUE, IKCIICPUMEHT, MOJICTHPOBAHUE);

- c(hopMHUPOBAHHOCTH YMEHHUI MPOBOAUTH PACUETHI
MO0 XUMHUYECKAM (POpMyIaM

U ypaBHCHHSIM  XUMHUYCCKUX  PCaKIUi c
WCIIONB30BaHNEM (U3UYECKUX BEIWYIHH, XapaKTEePU3YIOMNX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00BEMa
(m.y.) Ta30B, KONMYECTBA BEIIECTBA; HCIOIH30BATh
CHUCTEMHBIC XUMHUYECKHE 3HAHUS U TIPHHATHUS PEIICHUI B
KOHKPETHBIX JKM3HEHHBIX CHUTyallHsiX, CBS3aHHBIX C
BEIIECTBAMH U WX MIPUMEHEHHUEM;

- chOpMHUPOBAHHOCTh yMCHUHN IUIAHUPOBATH U
BBIMOJTHATh ~XUMHUYCCKUH  OIKCIEPUMEHT  (TIpeBpaIleHUs
OpPraHUYECKUX BEIICCTB TMPU HATPEBAHHUM, IOIYYCHUC
JTHJICHA U U3yYCHHE ero CBOWCTB, KAYCCTBCHHBIC PEaKIIUU
Ha aJibJCTHIIBI, KpaxMall, YKCYCHYIO KUCIIOTY; JCHATYpaIHs
OCITKOB TPU HATPEBaHWH, IIBETHBIC PEAKIIMH OCIKOB;
MPOBOIUTE pPEAKIUN WOHHOTO OOMEHa, ONPENCIATh CpPEeay
BOJIHBIX PAaCTBOPOB, KaUECTBEHHBIC PEAKIHUU Ha CyIb(art-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh
SKCICPUMEHTANBHBIE 33aJadd MO0 TeMmaM «MeTamuib»y |
«HemeTamiel») B COOTBETCTBHHM C TPaBWIAMH TEXHHUKH
0e30MacHOCTH MpH  OOpalleHHH C  BCIISCTBAMHU U
nab0paTOpPHBIM 000PYIOBAHUEM; MPEACTABIISITh PE3YJIbTAThI
XUMHYECKOTO JKCICpUMEHTa B (hOpMe 3amucH ypaBHCHUH
COOTBETCTBYIOIIUX PEaKIuil U (HOPMYJIHPOBATH BHIBOIBI Ha
OCHOBE 3THX PE3YJIbTAaTOB;

- Cc(OPMHUPOBAHHOCTh YMCHHS aHAJIU3UPOBAThH
XUMHYECKYI0 HH(POPMALHUIO, TIIONy4aeMyl0 U3 Pa3HBIX
ucrounnko (CMU, UnTepHeT u np.);

- cOopMHPOBAaHHOCTE YMCHUH COOMIOAATH MpaBHiIa
9KOJIOTHYECKH IIeJIeCOO00pa3HOr0 TOBEACHUS B OBITYy U
TPYAOBOW [IEATENHPHOCTH B IENAX COXPAHEHUS CBOCTO
30POBBS M OKpPY’KaIOIIeW IPUPOTHOU CpEHbl, YUUTHIBATH
OMAaCHOCTh  BO3JACHCTBUS  HA  JKHBBIC  OPraHU3MBI
OMpENEIICHHBIX BEIIECTB, IMOHMMAs, CMBICI I[OKAa3aTess
IJIK;

- i1 OOydYaloUMXCsi €  OrPaHHYCHHBIMH
BO3MOYHOCTSIMH  3[I0OPOBbS: C(HOPMHUPOBAHHOCTh yMEHUS
NPUMEHATh 3HAHUSA 00 OCHOBHBIX JIOCTYITHBIX METOHaX
TIO3HAHUS BEIIECTB U XUMHYECKUX SBICHUM;

- UL CIENBIX W CHa0OBHIMMIKX OOyYaIOIINXCS:
c(OPMHUPOBAHHOCTH YMECHUS

WCTONB30BaTh  pelIbeHO  TOYCYHYIO  CHCTEMY
o6o3nauennii JI. Bpaitns ans 3anmcu

XUMHUYECKHX (hopMyIL.

[TmanupyemMblie THYHOCTHBIC PE3YIBTAThl B XO€ PEATU3aINN TPOTPAMMBI
TUCIIMTUTAHBI XUMUS
U1 CHIEIMATbHOCTEN TEXHOJIOTMYECKOTO, COLUAIbHO-9KOHOMHYECKOTO,
TYMaHUTApHOTO Tpoduiiet

JINYHOCTHBIE Pe3YJIbTAThI Kox
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peaausanvi nporpamMmbl BOCMHTAHUSA

JIMYHOCTHBIX

(Oeckpunmopot) PE3yIbTaToB

peaausanvuu
NPOrpaMMbIl
BOCIIMTAHUA

Cobmoaronuii U MponaraHJIupyomui npaBuia 3J0poBOro M 6e3omacHoro odpasa >KU3HU,

CTOpTa; MPEAYNPEKAAOMMI THOO0 NPEoJOTICBAOIIMN 3aBUCHMOCTH OT aJIKOTrojis, Tabaka, JIP 9

NICUXOAKTUBHBIX BEIIECTB, a3apTHbBIX Urp U T.0. COXpaHAOMUNA TCUXOJOTHYECKYIO

YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX HJI CTPEMUTEIHHO MEHSIOIUXCS] CUTYaIMSIX

3a00TAIMKCS O 3alIUTe OKPYKAKIIEH Cpebl, COOCTBEHHONH M 4y»Oil 0€30MacHOCTH, B TOM JIP 10

qrciie TuppoBoit

CrnenuaabHoctu 08.02.01 CTpouTenbCTBO M SKCIUTyaTallus 31aHui u coopyxenui, [1 08.02.12
«CTpOUTENBCTBO M IKCIUTyaTaluss aBTOMOOWIBHBIX PabOT, a’dpoapOMOB M TOPOJCKHX MyTeH
coobmeHus», 08.02.07 MoHTax M JKCILTyaTalysi BHYTPEHHUX CAHTEXHHYECKUX YCTPOMNCTB,

KOHAWIIMOHWPOBAHUA BO3yXad U BCHTUJIALINN

JINYHOCTHBIE Pe3yJIbTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHHUS, OIIPEACTICHHBIC OTPACJI€EBLIMUA Tpeﬁona}mﬂMn

K 1€JJO0BBIM Ka4YeCTBaM JIMYHOCTH

CriocoOHBIM MpU B3aUMOJIEHCTBUU C JAPYTUMHU JIIOJABMM JIOCTUraTh IMOCTAaBJIECHHBIX LEJEH,
cTpeMsluiics K (QOPMHUPOBAHUIO B CTPOUTEIBHOM OTpacid U CHUCTEME SKUJIMIIHO-
KOMMYHQJIBHOTO X03sIiCTBa IMYHOCTHOTO POCTA KaK MpodeccroHaa

JIP13

CriocoOHBIN CTaBUTH Tepe COOOH Men Mo JAJI PEIICHHUs] BOSHUKAOIMIMX MPOo(heCcCHOHATbHBIX
3a/1a4, MOAOMPATh CIOCOOBI PEIICHHS U CPEJICTBA PA3BUTHS, B TOM YHUCJE C MCIOJIb30BaHUEM
MH(POPMAITMOHHBIX TEXHOJOTHIA;

JIP14

CopeiicTByronmii GOpMHPOBAHUIO TTOJIOKHUTEILHOTO 00pa3a U MOICPKAHHUIO MMPECTHKA CBOCH
npodeccuu

JIP1S

CriocoOHBII MCKaTh W HAXOJUTh HEOOXOAWMYIO HH(OPMAIMIO HCHOJIB3YS Pa3HOOOpa3HbIE
TEXHOJOTUU €€ IIOMCKa, MJI PEIIEHUS BO3HUKAIOIIMX B IIPOLECCE INPOU3BOACTBEHHOMN
ACATCIIbHOCTH HpO6HCM npru CTPOUTECILCTBEC W OKCITyaTalluu 00BEKTOB KAaUTAILHOTO
CTPOMTEIIBCTBA;

JIP 16

CrniocoOHBIM BBIIBUTATh aJIbTEPHATHBHBIE BAPHAHTHI JEWCTBUI C IENbI0 BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX QJITOPUTMOB; TO3ULIMOHUPYIOUIMII ce0sd B CETH Kak pe3yJbTaTUBHBIM H
IIPUBJIEKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOUICHUH.

JIP 17

CrneuunansHoctu 54.02.01 [{u3zaiin (o oTpacism)

JINYHOCTHBIE PeE3yJIbTaThbl

peanu3anvu nporpamMmbl BOCIUTAHUSA, ONIPEICICHHbIC OTPACJI€BbIMHA Tp@ﬁOBaHI/IﬂMI/I

K J€JJOBBIM Ka4YeCTBaAM JIMYHOCTH

Bri6upatoiuii ontuManbHble crioco0bl pelieHus Npo(ecCHOHAIBHBIX 3a7ja4 Ha OCHOBE
YBa)KEHHsI K 3aKa34MKY, IOHUMAaHUs ero norpedHocTei

JIP 13
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