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1. HOACHUTEJIBHASA 3AIINCKA

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas mporpamma y4eOHON AUCHUIUIMHBI XUMHUS 00111€00pa30BaTEIBHOTO IUKJIIA SIBIISETCS
YaCThIO MPOTPaMMBI TIOJITOTOBKH CITeNMaaucToB cpennero 3BeHa (manee [IIICC3) B cooTBeTCTBUH
¢ ®T'OC no criennanbHOCTAM, peAN3yeMbIX aKaJIeMHH.

1.2. HopmaTuBHas 0a3a s pa3pa0doTku padoyeil NporpaMmabi:

PaGouas mporpamma paspaboraHa Ha OCHOBE

J @DenepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa CpEAHEro
(monmHOTO) 00MIIEero 0o0pa3oBaHUs, OOpPa30BaHUS, YTBEPKICHHOIO NpHKa3oM MUHHCTEpPCTBA
oOpazoBanus u Hayku Poccum 17.05.2012r. Ne 413 (pen. ot 12.02.2025), 3apeructpupoBaHo B
Muntocte Poccun 7 uronst 2012 r. Ne 24480, peanmzyemoro B mpenenax [IIICC3 ¢ yderom
npoduis noaydaemMoro npodeccuoHanTbHOT0 00pa30BaHuUs;

. [Tpuxaza MunuctepctBa npocsemienus PO ot 24 asrycra 2022 Ne 762 (pea. oT
20.12.2022), 3apeructpupoBanaoro MunucrepctBom roctuimu PO 21.09.2022 N 70167) «O6
yrBepxkaeHun [lopsaka opraHuzanu U OCYHIECTBICHUS 00pa3oBaTeNbHOM AESTENBHOCTH IO
00pa3oBaTeNbHbIM NIPOrpaMMaM CpeIHero MpodeccuoHanIbHOTro 00pa3oBanus';

. [Tpuxaza MunuctepctBa npocsemienus PO ot 05 aBrycra 2020 Ne885/390 (pen.
or 18.11.2020), 3apeructpupoBanHoro MunuctepctBoM toctunuu P (per.Ne 59778 or
11.09.2020) «O npakTU4ecKOil MOArOTOBKE O0YJaIOIIHXCS.

. [Ipukaza MunucrepctBa npocpemenuss P® or 26 asrycra 2020 Ne43s,
3apeructpupoBaHHoro MunucrepctBoM toctuuuu P® (per.Ne 59784 or 11.09.2020) «O06
yrBepxkaeHun [lopsaka opraHuzalvu U OCYHIECTBICHUS OOpa3oBaTENbHOM ACSITENBHOCTU IO
OCHOBHBIM NpOrpaMMam MpodeccuoHaIbHOTO 00yUeHUs»;

. ITpukaza MunuctepctBa npocsemieHust Poccuiickoit ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHUHM U3MEHEHUH B HEKOTOpBIE NMpHKa3bl MUHUCTEPCTBA 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu 1 Munucrepcrsa npocseienus Poccuiickon denepannu, Kacaromuecs
denepanbHBIX  TOCYJIApCTBEHHBIX  OOpa3oBaTelbHBIX  CTaHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero odmiero oopazoBanus” (3apeructpuposan 02.02.2024 Ne 77121);

. @DenepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB  CPEIIHETO
npo¢eCCHOHATBLHOI0 00pa30BaHMS MO CHEIMATBLHOCTSIM:
v 08.02.01 CrpoutenscTBO M  OKCIUTyaTalMst 3JaHUM U COOPYXKEHHUH,

YTBEPAKACHHOIO MpHKazoM MunucrepcTBa npocsemienus Poccuiickoit ®@enepaunn Ne 442 ot
25.06.2024r., 3apeructpupoBano MunucrepctBom toctuninu (per. Ne 78925 ot 25.07.2024r.)

v 08.02.12 CtpouTensCTBO M IKCILTyaTalisi aBTOMOOUIIBHBIX JJOPOT, a3pOAPOMOB U
TOPOJICKMX IyTed COOOUIeHMs, YTBEP)KIEHHOTO MpPUKa30oM MMHHUCTEPCTBA TMPOCBEIEHUS
Poccuiickoit @enepannn Ne 346 ot 21.05.2024r., 3apeructpupoBaHo MUHHCTEPCTBOM FOCTULIUU
(per. Ne 776570t 24.06.2024r.)

v 08.02.13 «MoHTax M 3KCIUTyaTallisl BHYTPEHHHMX CAHTEXHHYECKHX YCTpPOMCTB,
KOHIWIIMOHUPOBAaHUS BO3AYyXa W BEHTWIALMN», YTBEPXKAECHHOTO IpuKa3oM MuHHcTepcTBa
oOpazoBanusi u Hayku Poccuiickoit @eneparuun Ne 1094 ot 17.12.2022r., 3aperucrp.
MunucrepctBom octunuu (per. Ne 721100t 24.01.2023r.)



v 38.02.01 DOxoHomuka u OyxranTepckuil y4é€r (MO OoTpacisiM), yTBEP>KICHHOTO
npukazoM MuHucrteperBa npocsemieHuss Poccuiickoit @enepaunn Ne 437 ot 27.06.2024r.,
3apeructp. MunucrepcrsoM roctuiuu (per. Ne 78944 or 30.07.2024r.)

v 38.02.06 ®duHaHCBHl, YTBEPXKACHHOIO NpPHUKa30M MMHHCTEpPCTBA IPOCBEILECHUS
Poccutickoit ®eneparuu Ne 539 ot 07.08.2024r., 3apeructp. MunuctepcTBOM roctuiinm (per. No
79436 ot 12.09.2024r.)

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

v 21.02.19 3emueycTpoicTBO, YTBEpP)KIEHHOTO IpuUKazoM  MuHHCTEpCTBA
npocseuienust Poccuiickoit ®enepaunn Ne 339 ot 18.05 2022 r., 3apeructp. MuHucTepcTBOM
roctunuu (per. Ne 68941 ot 21.06.2022r.)

v 54.02.01 Muzaiin (o otpacisiM), YTBEPXKAEHHOIO IpUKa30M MHUHHCTEPCTBA
npocenienns Poccuiickoit @eneparuu ot 05.05.2022 Ne 308 (pen. ot 03.07.2024), 3apeructp.
MunucrepcTBoM toctunuu (per. 25.07.2022 Ne 69375)

v 08.02.15 MudopmanimoHHOe MOJCIUPOBAHHE B CTPOUTEILCTBE, YTBEPKIECHHOTO
npukazom MunucrtepcrBa npocsemenus Ne 531 or 13.07.2023 r., 3apeructp. MuHHCTEpPCTBOM
toctunmu (per. Ne 74854 ot 17.08.2023r.)

[TpumepHoii paboueill mporpamMMbl 001IE00pa30BaTENFHON JUCHUIUTMHBI « XUMHS IS
npodeccHOHAIBHBIX 00pa30oBaTeIbHbIX OpraHu3alMil yTBep:kJIeHHON Ha 3aceganuu Cosera IO
OLICHKE COJICpP)KaHUS M KauecTBa NMPUMEPHBIX PabOYMX MporpamMMm 00IIe00pa3oBaTEIbHOTO U
COLMAJIbHO- TYMaHUTApHOI'O LIUKJIOB CpeaHero npodeccuonanbHoro oopasosanus I[Iporokon Ne
14 ot «30» HOsOps1 2022

1.3. lean y4eOHOI IMCUMILIUHBI:

dopMHUpOBaHUE Yy CTYACHTOB TMPEACTABICHHUA O XHUMHUYECKOH COCTaBIIAIOIIEH
€CTECTBEHHOHAyYHOM KapTUHbI MHpa KakK OCHOBBI MPHUHATHS PELUIEHUH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO IMOBEJCHUS B IPUPOIHOM cperie.

3ajaun TUCHUTIITUHBI:

1) cpopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XMMUYECKUX MPOLIECCOB U
ABJICHUM B OKpYXalolled cpeae, LEeJOCTHOM Hay4yHOM KapTHUHBI MHpA, B3aUMOCBA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBJIATH (OPMYJIbl HEOPraHMYECKHX M OPraHUYECKHUX BEIIECTB,
YPaBHEHMsI XMMHUYECKHMX peakIUi, OOBSICHATh HMX CMBIC], HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh — HaBBIKH — TIPOBEACHHUS MPOCTEUIINX — XUMHUYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIIEIOBAHUNA C COOJIIOJCHHEM TIpaBUJl OE€30MacHOTO OOpaleHus ¢
BElIeCTBaMU U J1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS MCNOIb30BaTh HH(OPMALIUIO XUMUYECKOTO XapaKTepa U3 pa3IuyHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATh IOCIEJICTBHS CBOEH JEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IIPOLIECCOB;

6) chopMupoBaTh MOHMMaHHE 3HAYMMOCTH JOCTIKEHHM XHMHUYECKOH Hayku U
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.

CornacHO AaHHOM TOYKE 3pEHUs TJIaBHBIMU LEISIMM M3Yy4eHHUs IpeameTra «XUMHS» Ha
0a30BOM ypOBHE SIBIISTFOTCSI:



- (GOpMUPOBaHHE CHCTEMbl XHUMHYECKMX 3HAHHA Kak BaKHEHIIEH COCTaBISIONIICH
€CTECTBEHHOHAy4YHOW KapTUHBI MHpA, B OCHOBE KOTOpPOH JIeKaT KIIOUYEBBIC TMOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHH XMMHH, OCBOSHUE SI3bIKA HAYKH, YCBOCHHE U MIOHUMAaHUE
CYIITHOCTH JOCTYITHBIX 00OOIICHHIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE ¢ HCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

- (hopMHpoOBaHKE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX MO3HAHMS BELIECTB U
XUMHYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OpPHUEHTHPOBATHCS B MHpE
BEUIECTB M XUMHYECKHX SBJICHUN, HMEIOIIMX MECTO B MpPHUPOJAE, B TNPAKTHUECKOH U
MOBCE/IHEBHOM JKU3HH;

- pa3BHUTHE YMEHHUW U CHOCOOOB MACSITEIBLHOCTH, CBS3aHHBIX C HAONMIOJIEHUEM W
O00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOIIOICHUEM MPaBHJI 0€30MacHOr0 OOpalieHus ¢
BemecTBaMu Hapsiny ¢ 3TuUM cojepkaresibHas XapaKTEepUCTHKA LeJIed W 3aJad HU3ydyeHus
npeAMeTa B IporpaMMmMe YTOYHEHAa U CKOPPEKTUpPOBaHa B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMHU B CUCTEME OOIIEro CpeHero 00pa3oBaHusl.

2. OBIIASI XAPAKTEPUCTHUKA YUYEFHON JUCHUILIAHBI

Juctummmaa XuMEsT OTHOCHTCS K TIpeMeTHON oOnactu EcTecTBo3HaHME.

XuMmuyeckoe 00pa3oBaHuE, IOJIYYaeMOE€ BBIMTYCKHUKAMHU CpPEIHEM ILIKOJbI, SIBISIETCS
HEOTHEMJIEMOM 4acThbi0 MX 00pa30BaHHOCTH. OHO CIIY’KMT 3aBEPLIAIOLIMM ATAllOM pealu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX ILIEHHOCTEW, MPUCYIIUX IEIOCTHON
CHUCTEME XMMHYECKOTO 00pa3oBaHUsS. DTHU LIEHHOCTH KacaloTCs MMO3HAHUS 3aKOHOB MPHUPOJIBI,
dbopMUpOBaHHUS MHUPOBO33pEHUS M OOIIEH KyIbTyphl YeNOBEKa, a TakKe DSKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIECHHUS K CBOEMY 37I0POBbIO U MPUPOIHOM cpene. Peannsyercsa xumuieckoe
o0pa3oBaHME Y4YalllUXCsl CpeOHEH IIKOJbl CpeAcTBAMU Y4eOHOro mpeaMmera «XHUMHUY,
CoJiepKaHne U TIOCTPOCHHUE KOTOPOTO OIPEJENIEHBI B IPOrpaMMe ¢ YIETOM Criell- HPUKH HAYKH
XUMHUH, €€ 3HaYeHHUs B MO3HAHWUU MPHUPOJABI U B MATEPUAIbHOM >KU3HM OOILECTBA, a TAKXKE C
yu€ToM OOIMX LeJell U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBbI
cpeanero obmiero oopazoBanus B Poccuiickoit ®denepaunu. Tak, Hanpumep, npu GopMHupoOBaHUH
coJiepKaHus mpeaMera «XUMHS» YYTEHbI CIEAYIOLIME MOJOXKEeHUs O creuupuke M 3HAYCHUU
HayKU XUMUU:

- XuUMHS Kak DJJIEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyi pojib B
COBPEMEHHOM IMBUIIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepuaibHON KyJabTypbl OHa BHOCUT
CBOI BKJIaJ B (pOPMHpPOBAaHUE PAIMOHATIBLHOTO HAyYHOTO MBIIIJIEHHS, B CO3/IaHUE IIE€JIOCTHOTO
IpeJCTaBlIeHUsT 00 OKpYXKarolleM MHpe Kak O €AMHCTBE NPUPOJbl M YEJIOBEKa, KOTOpOe
dbopMupyeTcss B XMMHHM Ha OCHOBE NOHMMAaHHs BEIIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHpA,
OCO3HAHHS B3aUMOCBSI3M MEXKJY CTPOEHHUEM BEIECTB, HMX CBONCTBAMM M BO3MOXHBIMU
001aCcTAMH IPUMEHEHUS

- TecHo B3auMOIEHCTBYs C JPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMOI 4YacTbI0 MHPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TpyJda H
KHU3HU Kaxa0ro uieHa obmectBa CoBpeMeHHas XMMHUS KaK Hayka co3uiaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTUI HaIlpaBJIeHa Ha pellleHue II100aIbHBIX MpoOJieM YCTOWYMBOTO pa3BUTHUS
YEeJIOBEUYEeCTBA — CBHIPbEBOM, IHEPTreTUUYECKOM, IMHINEBON, DKOJIOTHYECKON OE30MacHOCTH H
OXpaHbl 3/I0POBbSI

CocTaBngomyUMy mpeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» U «OO01I1asi 1 HeOpraHMuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX



SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUH M0 HEOPraHMUECKOW XMMHUU (C BKIIIOUYCHHEM
3HaHUHM W3 OOIIeH XMMHH) U OpraHuYecKol XuMuu POpMHpPOBAHUE TAHHON CUCTEMBbI 3HAHHM
Opyd HM3Y4YCHUHU TMpenMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHIA, 3aKOHOB ¥ TEOPUI XUMHUU

Crpyktypa conepxkaHus KypcoB — «Opranudeckas xumus» u  «OOmas wu
HEOpraHuyeckass XMMHsS» CPOPMHpPOBAHA B IMPOrpaMMEe Ha OCHOBE CHCTEMHOIO IOAXO0Ja K
U3y4eHHIO y4eOHOro marepuana MU oOyCIIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM
3HAaHUH Ha ONPEIENIEHHBIX TEOPETUYECKMX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHUMUU
BEUICCTBA PACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOW TEOPUM CTPOCHHUS OpPraHU4ECKHX
COCIMHECHUM, a TAaK)K€ Ha YPOBHE CTEPEOXMMMYECKUX M JJIEKTPOHHBIX IPEACTaBICHUN O
cTpoeHun BemiecTB. CBefeHUs1 00 M3ydaeMbIX B Kypce BEUIECTBAaX JAlOTCA B PAa3BUTUU — OT
YIJIEBOAOPOAOB 10 CIOKHBIX OMOJOIMYECKH aKTHBHBIX COCJMHEHUH. B Kypce opraHmdeckoit
XUMHUU TIOJIYYalOT pa3BUTHE C(HOPMHUPOBAHHbIE B OCHOBHOM MIKOJE MEpBOHAYAJIbHBIC
IPEJCTABICHNUS O XUMUYECKOM CBA3M, KIacCU(PUKALMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON pPEaKINH

ITo HOBBIM yIJIOM 3peHHs B HpeAMeTe «XUMHs» 0a30BOr0 YPOBHS paccMaTpHUBAETCS
U3y4EHHBII B OCHOBHOW IIKOJ€ TEOPETHYECKMH Marepual M (DaKTOJIOrMYecKUe CBEIEHHUsS O
BEIECTBaX M XMMMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD yHaUMCS IIPEAOCTABIIIETCS BO3SMOKHOCTh OCO3HATh 3HAYEHHE IIEPUOANYECKOr0 3aKOHA
C OOIIETeOPEeTUYECKMX U METOJOJOTMYECKUX MO3ULMM, TIIy0)Ke IOHATh HCTOPUYECKOE
U3MEHEeHHEe (YHKITUI 3TOr0 3aK0OHa — OT 0000MIaroIIel 10 00BICHSIONMIEH U MPOTHO3UPYIOIICH

3. MECTO YYEBHOM JUCHUILIVHbLI B YYEFHOM ILIAHE

B yue6nsbix mnanax [IIICC3 nucuummHa BXOIUT B COCTaB 00111€00pa30BaTeIbHOrO UKIA.

O0bem y4yeOHOM AUCHMIIMHBI U BUABI Y4eOHOiIl padoThI

O0BbeM yacon/

Buj yueOHoii padoThl
3a4eTHBIX e/l

MakcumanbHas yyeOHass Harpy3ka (Bcero) 78/2,17

Oo6s13aTesibHAsE ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 78

B TOM YMCJIC:

abopaTOpPHBIE 3aHITHS

32
IPAKTUYCCKUC 3aHATUA

Hrorosas arrecrauus B Gopme nuddepeHIImpoBaHHOTO 3a4eTa

4. PE3YJIbTATHI OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

OcBoecHue COACPIKaHUMA quGHOf/'I JUCHMIUIMHBL «XUMHS » obecrieynBaeT JOCTHIXXCHHUC

00yJaroNMMHUCS CIEAYIOIINX Pe3yJIbTaTOB:

JJUMYHOCTHBIE PE3YJbTATDI

B cooTBeTcTBUM € CHCTEMHO-JIEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TpeaMeTa «XHUMHS» Ha YPOBHE CpeIHEro ooOImero oOpa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTAaBISIONINE:

OCO3HaHWE OOYYArONIUMHUCA POCCHICKON TPaXXTAaHCKOW UIACHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIPEEIICHHIO;




— HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

— IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX YOEXKIEHUH JHMYHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M HCTOPHUECKUX Tpaaulnii 0a30BOM HAyKU XUMUHU;

— TOTOBHOCTh M CHOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBAaTHCSI B  CBOEH
JEATEIIBHOCTH  LICHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, IPHUCYIIMMH LEJIOCTHOM CHCTEME
XMMHUYECKOI0 00pa3oBaHMs;

— HaJINYME IPABOCO3HAHMS SKOJIOTUYECKON KYJIbTYPhI U CIOCOOHOCTH CTaBUTh LIEITU
Y CTPOUTD KU3HEHHBIC IIJIaHbI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHMS IpeaMera «XHUMMs» TOCTHTalOTCs B E€AWHCTBE
yueOHOM M BOCHMTATelNbHOW  jeArenbHOcTH  OpraHuM3alMd B COOTBETCTBUU €
T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMHU, NYXOBHO-HPABCTBEHHBIMHU LICHHOCTAMU U HICAIAMU
POCCHIICKOTO TpakKIaHCKOTO OOIIECTBA, MPHUHATHIMA B OOINECTBE HOPMaMU W IpaBHIAMH
MOBEJICHHS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CAMOIIO3HAHUS, CaMOPa3BUTHUA M HPABCTBEHHOI'O
CTAHOBJIEHUS JIMYHOCTU O0YyYaroIuXcs

JIMYHOCTHBIE pe3yabTaThl OCBOCHMS IpeaMeTa «XUMUS» OTPakatoT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYy4arolMXCcs [0 pealnu3aluu
IPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pasknaHcKoro BOCIMTAHUSA:

— OCO3HaHHSA OOYYAIOLIUMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 0OsA3aHHOCTEH,
YBa)KEHUs K 3aKOHY U IIPABONOPAIKY;

— IIPEACTABIICHNS O COLMAIIBHBIX HOPMAax U MPaBUJIaX MEXKJIMYHOCTHBIX OTHOLICHUN
B KOJUIEKTHBE;

— TFOTOBHOCTH K COBMECTHOM TBOPYECKOW IESITEIbHOCTH NPH CO3JaHUU YUEOHBIX
IPOEKTOB, PELICHUH Y4YeOHbIX U I[I03HABATENbHBIX 3aJa4, BBINOJIHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;

— CIIOCOOHOCTH IIOHMMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIyMEHTbI
JIPYTUX IPU aHAINW3€ Pa3INYHbIX BUJIOB YUEOHOU 1A TENbHOCTH;

2. IIaTproTHYeCKOro BOCIMTAHUS:

— [IEHHOCTHOTO  OTHOWIEHWS K MCTOPUYECKOMY MW HAy4YHOMY HAcCIEIUIO
OT€YECTBEHHOW XUMHUH;

— YBa)KEHHUs K TIIpolLeccy TBOpUYeCTBa B OOJACTH TEOPUHM M MPAKTUYECKOTO
MIPUMEHEHUs XUMHUH, OCO3HAHUSA TOrO, YTO AOCTHIKEHHsS HAyKU €CTh PEe3yIbTaT IJIUTEIbHBIX
HaOII0IeHNH, KPOMOTIMBBIX SKCIEPHUMEHTAIBHBIX IMOUCKOB, MOCTOSIHHOTO Tpyla YYEHBIX U
IIPAKTHKOB;

— MHTEpEeCa M MO3HABAaTEIbHBIX MOTHMBOB B IIOJYYEHUN W IOCIIECIYIOLIEM aHAIN3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3. JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO MOBE/ICHMS;

— CHOCOOHOCTH OLIEHMBATh CUTYAllMM, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSIMU, U
[IPUHUMATh OCO3HAHHBIC PEILIEHUs, OPUEHTUPYICh HAa MOPAIBHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHHE U IIOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MTOCJIEICTBUI 3THX MTOCTYIIKOB;

4. DopMHPOBaHUSA KYJIbTYPHI 310POBbI:



— NOHMMAaHMUS  LEHHOCTeH 310poBoro U Oe3omacHoro oOpasa  JKU3HHU;
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY
3/10pOBBIO;

— coOnrofcHsT TpaBwJI Oe30MacHOro OOpalieHus C BEmEeCTBaMH B  OBITY,
MTOBCEHEBHOM KU3HU U B TPYJOBOM 1€ATEIbHOCTH;

— MOHMMAaHUA [IEHHOCTH MPaBWJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOr0
MOBEJICHUSI B CUTYALUSAX, YTPOXKAKOUIUX 30POBBIO U KU3HM JIFOJIEH; OCO3HAHUS MOCIIEICTBUN U
HENPUSTUS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHHUS aJIKOTOJIsl, HAPKOTUKOB, Ky- PEHHS);

5. TpyaoBoro BOCIMTAHUSA:

— KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HUCCIIEeI0BATEIbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTHX BUAAX NEATEIHHOCTH;

— YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUH NPAKTHUUYECKUX 3a]a4 COLMAIBHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

— MHTEpeca K MPAaKTHYECKOMY H3YyUEHHUIO MNPOQEecCHil pa3MuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUI M0 XUMUU;

— YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

— TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHJIMBUYaTbHOU TPACKTOPUHU 00pa30BaHUS,
Oyaymieit mpodeccun U peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6. IKO0JIOTHYECKOI0 BOCIIUTAHNS:

— HKOJIOTMYECKH ILI€JIECO00PAa3HOr0 OTHOUIEHHMSI K MPUPOJE, KaK HCTOYHHUKY
CyILIECTBOBaHUS KU3HU Ha 3€MIIE;

— MOHMMAHUSA TJIOOANBFHOTO XapaKTepa HSKOJOTHYECKHX MpoOJieM, BIHUSHUS
SKOHOMHUYECKHX IMTPOLIECCOB HA COCTOSIHUE PUPOAHON U COLUATBHOM CpeIbl;

— OCO3HAaHUSA HEOOXOJMMOCTH HCIOJb30BAHUS AOCTHKCHUM XUMUU Ui pEIICHUS
BOIIPOCOB PaI[MOHAIBHOTO IPUPOI0IOIB30BaAHUS;

— AKTHUBHOTO HEINPUATUS JEHUCTBHUM, NMPUHOCALIUX BPEI OKPYKAOIIEH NPUPOAHOU
cpene, yYMEHUs  IPOTHO3MpPOBaTh  HEOJAronmpusATHbIE  SKOJOTMYECKHE  IOCIIEICTBHS
IPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

— HaJIMYUS Pa3BUTOIO 3KOJOTMYECKOIO MBILIUIEHHS, 3KOJOTUYECKOW KYJIBTYpHI,
OMbITa JESATEIBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COLIMATILHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7. IleHHOCTH HAYYHOI'0 MO3HAHMS:

— c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON IIPAKTUKH;

— MOHMMAaHHUA CIeUM(PUKU XUMHUH KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOTO MBIIUIEHHUS, CO3/IaHUU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B IO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW MU
peLeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

— yOexXIEHHOCTH B 0CO00M 3HAUMMOCTH XMMMHU JIJIsl COBPEMEHHOM ITUBHIIN3AIIUMH: B
e€ T'YyMaHHCTUYECKO HAaNpaBJICHHOCTH M BaXHOM POJIM B CO3[JaHMM HOBOW 0a3bl MaTepUalIbHOM
KYJIbTYpbI, PELIEHUH TTI00aTbHBIX IPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOH M JKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPyAa U SKOJIOTHYeCKd KOMGPOPTHOM )KU3HU KaXKJI0TO 4JIeHa
00111eCTBa;



— €CTECTBEHHOHAyYHOW I'PAMOTHOCTHU: MOHMMAHHUS CYIIHOCTH METOJOB IO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSCHEHMS SIBIICHHH OKpYXAIOIIEro MUpa M MPOUCXOJAIMX B HEM H3MEHEHHIA;
yMEHUSs ie7aTh 000CHOBAHHBIC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BATh XUMUYECKUE 3HAHUS ISl peIIEeHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

— MHTEpeca K NO3HAHUIO U HCCIIEN0BATENIBCKON JESATEIBHOCTH;

— FOTOBHOCTM M CIIOCOOHOCTM K  HENpPEpbIBHOMY  OOpa3oBaHUIO U
camMo00pa30BaHMNI0, K AKTHBHOMY IIOJIyY€HUIO HOBBIX 3HAHMH MO XMMHUU B COOTBETCTBHU C
KU3HEHHBIMH MTOTPEOHOCTIMH;

— WHTEpeca K OCOOCHHOCTAM Tpylda B PAa3IMYHBIX cdepax MpodeccHoHaATbHOMI
JESTEIIbHOCTH

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpegMeTHble pe3yiabTaThl OCBOCHUs Y4eOHOro mnpenMeTra «XHMHUS» Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHMs BKIIIOYAIOT: 3HAYUMBbIE A1 (OPMHPOBAHUS MHUPOBO33PEHUS
00yYaroIuXCcsl MeXAUCHUILIMHAPHBIE (MEXIPEAMETHbIE) O0LeHaAYYHbIE TOHATHS, OTpayKaroIIne
[IEJIOCTHOCTh HAYYHOH KapTUHBI MUPAa WU CHEHU(PHUKY METOAOB IO3HAHMSA, HCIOIB3YEeMBIX B
€CTECTBEHHbIX HayKax (MaTepus, BEILLECTBO, SHEPIUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHbIN
¢daxT, MPUHLHMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MHCCIEIOBaHUE, HAOIIOJCHHE,
U3MEpEeHUe, JKCIEPHUMEHT W JIp ); YHUBEpCAIbHbIC Y4eOHBbIE NeicTBUs (ITO3HABATENIbHEIE,
KOMMYHHKaTHBHbBIE, DPETYyJIATHBHbIE), obecnednBaronye (opMupoBaHue (yHKIMOHAIBHOU
IPaMOTHOCTH U COLIMAIBHOM KOMIIETEHLIMH OOYy4YarolMXCs; CHOCOOHOCTh OOy4aroImuxcs
UCIIOJB30BaTh  OCBOCHHBIE  MEXIMCLUIUIMHAPHBIE,  MHUPOBO33DCHUECKHE  3HAHUSA U
YHUBEpCaJbHblE YueOHbIE IeHICTBHS B IO3HABATEIBHOM U COLMAILHON MPAaKTUKE

MertamnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATBHBIMH YYEOHBIMHU
M03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMU

Ognadenue ynugepcanbHbIMU yueOHbIMU NOZHACAMENbHBIMU 0EUCMEUAMU:

1. ba3oBbIMM TorMUecKMMH A€l CTBUSIMU:

— CaMOCTOSITENIbHO (POPMYIIUPOBATh U aKTyaIU3UPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

— ONpEACNATh LEIU JACITEIBbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI AESITEIBHOCTH C IOCTABICHHBIMU LEIISIMH;

— UCIIOJIb30BaTh INPU OCBOCHUM 3HAHMM HPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJIETISITh XapaKTepHble MPU3HAKU MOHATUN M yCTaHABIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME NOHSITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

— BbIOMpATh OCHOBAHUS U KPUTEPUU JUISl KIACCU(PHUKAIMU BEIIECTB U XUMUYECKUX
pEeaKIuii;

— YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4acMbIMU SIBJICHUSIMM;

— CTPOUTH JIOTUYECKUE PACCYKJCHHs (MHIYKTUBHBIE, N€AYKTUBHBIC, [0 AaHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

— NPUMEHSTh B IPOLECCe MO3HAHHUS HCHOJb3yeMble B XHMHUU CHMBOJHYECKHE
(3HaKOBBIE) MOJENH, MpeoOpa3oBBIBATH MOJIEIbHBIE MPEACTABICHUS — XHWMHUYECKHIH 3HaK
(cuMBOI) ByIeMeHTa, XUMHUeckas GopMylia, ypaBHEHHE XMMHUECKON peakiuu — IMpHU pelIeHun
yueOHBIX [I03HABATENbHBIX M NPAKTHUECKUX 3a]ad, IMPUMEHSATh Ha3BaHHbIE MOJIEIbHbBIE
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MNPCACTABJIICHUA IJI BBIABICHHUA XAPAKTCPHBIX NPHU3HAKOB M3YYACMbBIX BCHICCTB U XMMHYCCKUX

peaKLuii;

2. ba3oBbIMM HcCc/Ie10BaTEIbCKUMM JeHCTBUSIMMU:

— BJIaACTh OCHOBaMHU MCTOLOB Haquoro IIO3HAHHUA BCIICCTB H XHMHUYCCKHUX
peaKIuii;

— (GopMynupoBaTh LENM U 33Ja4d UCCIIEJOBAaHUS, UCIOIb30BaTh [IOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIUPOBAHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIbLHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

— BIAJETh HABBIKAMM  CAMOCTOSITEJILHOIO  IIJJAHUPOBAHUS U IPOBEIEHUS
YUEHUYECKUX 3KCIEPHMEHTOB, COBEPILIEHCTBOBAaTh YMEHHs HAONIOAAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €ro pe3yibTaT, (OpPMYIHpPOBaTh OOOOIIEHHS U BBIBOJBI
OTHOCHTEJIHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O
IpoJIeTIaHHOM padoTe;

— npuoOpeTaTh  ONBIT  YYEHHMYECKOM  HMCCIEelOBaTeIbCKOW M HPOEKTHOMH
JeSITeIbHOCTH, MPOSABIATH CIIOCOOHOCTh U I'OTOBHOCTH K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB
pelLIeHHs] IPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

3. Ipuémamu padorsl ¢ nHpopManmeii:

— OPUEHTHPOBATHCSI B PAa3IUYHBIX UCTOYHUKAX MH(OpMAIMK (HAyYHO-TIOMyJIsipHAs
JUTEepaTypa XHMHYECKOTO COACp)KaHWs, CIpaBOYHBIE TocoOus, pecypcel MHTepHera),
AQHATM3UPOBaTh HMH(DOPMAIIMIO DPA3JIMYHBIX BHIAOB W (OPM MpEnCTaBICHUS, KPUTHYCCKU
OLICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;

— (GopMynMpoBaTh 3alpoChl U NPUMEHSTh pa3IMYHbIE METOJbl INPH IOUCKE U
otbope nHpopmanuy, HeOOXOJUMOH JUIsl BHIIOJIHEHUS YU€OHbIX 33a]a4 ONpPeIeIEHHOIO TUIIA;

— npuoOpeTaTb  ONBIT  MCHOJB30BaHMA  HMH(OPMAILMOHHO-KOMMYHHKATHBHbIX
TEXHOJIOTUH U PA3IUYHBIX TOUCKOBBIX CHCTEM;

— CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO (hOpMy IpeicTaBiIeHHus MHPOPMALIUU
(cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U T 11 );

— UCTIOJIF30BaTh HAYYHBIA S3bIK B KaUeCTBE CPEACTBA NpPU pabOTe ¢ XUMHUYECKOM
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((u3NYecKne M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

— UCMOJNb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HarJIsIIHOCTH

O¢nadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCIICINEUAMU:

— 3aJaBaTh BONIPOCH! 0 CYILECTBY OOCYXJaeMO TeMbl B XOj€ AMAiOora W/win
JMCKYCCHH, BBICKa3bIBaTh WAEH, (OPMYIHPOBATH CBOM IMPEIUIOKEHUS OTHOCHUTEIBHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a]1auu;

— BBICTYIIaTh C TMPE3CHTAIleld pe3yabTaTOB IMO3HABATENBHON JIEATEIbHOCTH,
MOJyYeHHBIX CaMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIOJHEHUU
XUMHUYECKOTO SKCIIEPUMEHTA, MPaKTHYeCKOW paboThl MO MCCIEJOBAHUIO CBOMCTB H3ydaeMbIX
BEIIECTB, peajlu3allMi Y4eOHOro MpoekTa M (OpMYIMPOBATH BBI- BOABI IO pPE3yJIbTaTaM
NPOBEIEHHBIX HCCIEI0BAaHUM MYyTEM COTJIACOBAaHUS IMO3UIMHA B XoJe OOCYXJeHUS U oOMeHa
MHEHUAMU OQ61a0enue yHugepcanbHblMu pezyiamueHbIMU 0eiUCH EUAMU:

— CaMOCTOSITENIbHO ~ IUTAHUPOBAaThb M OCYILECTBISATH CBOIO  I103HABATEIbHYIO
JeSITeNIbHOCTD, ONpenenssi e€ Leau M 3a/ladd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOIUMOCTU
KOPPEKTHPOBATh MpeNIaraéMblii aJITOPUTM JEHCTBHI TPU  BBIOJHEHWH y4YeOHBIX U
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UCCIIEIOBATEIbCKUX 3a/1a4, BEIOMpaTh Hambosee 3(pPEKTUBHBINA COCO0 MX pEIICHUs ¢ y4EToM
MOJIyYEHHUsI HOBBIX 3HAHUM O BEUIECTBAX U XMMUYECKUX PEaKIUsX;

— OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JEATENbHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOIIEHKU

HNPEIMETHBIE PE3YJIbTATBI
IIpenmeTHble pe3ynbTaThl OCBOEHHS IPOrpaMMbl IO XUMUHU Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh:

- c(hopMUPOBAHHOCTH MPEJICTaBICHUM: 0 XHUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJM XUMHUU B TIO3HAHWUU SIBIICHUW TPHUPOIBI,
B (opMHpOBaHMM MBIIUICHUS W KYJIBTYPHl JIMYHOCTH, €€ (YHKIMOHATBLHOW TPaMOTHOCTH,
HEOOXOUMOM JJIsI PEUICHUS MPAKTUYECKUX 33729 M SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CPEJIE;

- BJAQJCHUE CHUCTEMOM XMMHMUYECKHUX 3HAHUW, KOTOpas BKJIOYAECT: OCHOBOIIOJAraroliue
MOHATHS (XMMHUYECKHH 3JICMEHT, aTOM, 3JCKTPOHHAas 000J0YKa aroma, s-, P-, O-3JeKTpOHHBIC
opOUTaNIM aToOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUS, XMMUYECKas CBSA3b , MOJIb, MOJISIPHASI MAacca, MOJISIPHBII 00bEeM, YIIepOIHbII CKEJET,
GyHKUMOHATbHAS TPYINa, paauKan, W30MEpHusi, U30MEpPbl, TOMOJOTHMYECKHN psil, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- U a30TCOIEPKAIINE COSTUHEHHUS, OMOJIOTMUYEeCKH aKTHBHBIC BEILIECTBA
(yryieBojibl, >KUpbI, OENKH), MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COCIMHECHUS, KPUCTAJUIMYECKash pemETKa, THUIB XUMHUYECKUX peakuuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC, JK30-U DSHIOTEPMHYECKHE, PEAKIUU HOHHOro OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAs JIMCCOIAAIINS, OKHCJIUTEIIb,
BOCCTAHOBHUTEJIb, CKOPOCTh XMMHYECKON pEaKIMi, XUMUUYECKOE PaBHOBECHE), TCOPHUH M 3aKOHBI
(Teopuss XMMHMYECKOTO CTpoOeHusi opranudeckux BemiectB A. M. bytiepoBa, Teopus
SJIEKTPOJUTUYECKON Jauccolmanuu, nepuoanueckuid 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAHCHHSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHYCCKHHA SI3bIK XHUMHHU, (HAKTOJIOTHUSCKUC
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYECHHU K OE€30MaCHOM HCIOJIB30BAHUHN BaXKHEUIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JACATEIHHOCTU YEIOBEKA;

- c(hOpMUPOBAHHOCTD YMEHU I BBISIBJISTE XapaKkTepHbIC MPU3HAKU
M B3aMMOCBSA3b HU3YYEHHBIX MOHATHI, MPUMEHSATh COOTBETCTBYIOUIME MOHATUSA MPU ONMUCAHUU
CTPOEHHUSI U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPALLECHU; BBISBIATD
B3aMMOCBS3b XHUMHUYECKHX 3HaHUHI c MMOHSATHSIMH
Y TIPE/ICTABICHUSIMU APYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- c(OopMHUPOBAHHOCTh YMEHHH HCIIONB30BaTh XuMHueckyro HomeHkiatypy I[UPAC u
TPUBUAJIbHBIE  HAa3BaHMS  BAXHEHIIMX  BemeCTB  (dTHJICH,  aAlETWIICH,  TJIHUIEPHH,
dbenon,popManbaerul, YKCyCHasi KUCJIOTA, TJWIWH, yYrapHBIA ra3, yriIeKHUCIbI ras, aMMHAK,
ramieHasi M3BECTb, HETraimieHas W3BECTh, IUTHbEBAs coja U Jp.), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKUX M OPTraHMYECKHX BEIIECTB, YPAaBHEHUS XMUMHUECKHUX PEaKIUi, OOBSICHATH HX
CMBICJI; TOATBEPKJIAaTh XapaKTEpPHblE XUMHUYECKHE CBOMCTBAa BELIECTB COOTBETCTBYIOUIUMU
HKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEaAKIIUil;

- chopMHpOBAaHHOCT, yYMEHUW  yCTAaHABIMBATh MPUHAIJICKHOCTh  U3YUEHHBIX
HEOPraHWYECKHMX ¢ OpPraHWYeCKHX BEIIECTB K OMNPEACIICHHBIM KjaccaM | Tpynmnam
COCMHEHUH, XapaKTepU30BaTh HMX COCTAaB M BAXKHEWIIHWE CBOWCTBA; OMNPEACISTh BHUIbI
XUMUYECKHX CBA3ed  (KOBaJCHTHas, WOHHAs, MeETaJUIM4ecKasi, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIAaCCU(PHUITMPOBATH XUMHUECKUE PEAKITUH;
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- BJIAJICHUE OCHOBHBIMH METOJaMU HAy4HOI'O II0O3HAHUS BEIECTB U XHUMHUYECKUX
SBJICHU (HaOJII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE);

- copMHPOBAaHHOCTH YMEHHH MPOBOAUTH PACUETHI MO XHUMHUYECKUM (HopMyam
U YpaBHEHMSIM XHMHYECKHX PEAaKIUH C HCIOJb30BaHHMEM  (U3NYECKUX  BEIMYMH,
XapaKTepU3YIOIIMX BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00bEéMa (H.y.) Ta3oB,
KOJIMUECTBA BEILlECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JIJIsl IPUHATHS pEeIIeHU
B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX IMPUMEHEHUEM;

- c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJHITh XUMHUYECKHIA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUU Ha aJbACTUABI, KpaxMmall, YKCYCHYIO KUCJIOTY; JI€HaTypaius
OENKOB MpU HArpeBaHHUM, IIBETHBIC PEAKIUH OEIKOB; MPOBOJUTH PEAKIHWHW HOHHOTO OOMEHa,
OTIpeNeNATh Cpeay BOIHBIX PAcTBOPOB, KAUECTBEHHBIC pEakiuu Ha cyibdar-, kapOoHAT- H
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; peIlaTh 3KCIEPUMEHTAJIbHBIE 3aJadd 110 TeMaM
«Meramne» u «Hemeramnsl») B COOTBETCTBHM C MpaBHJIaMU TEXHUKH O€30MaCHOCTH MpU
oOpallleHuu ¢ BellecTBaMH U JaOOPaTOPHBIM O00OPYIOBAHHUEM; NPEIACTABISATH PE3YJIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (GopMe 3amucH YpaBHEHHM COOTBETCTBYIOIIMX pEaKIUi U
(dbopMynUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

- c(hOpMHUPOBAHHOCTb YMEHUS aHATTM3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO, TOTyIaeMYyIO
u3 pasHbIx uctouHukos (CMMU, UnTepuer u ap.);

- c(OpPMHPOBAHHOCTh YMEHHU COOJIOAATH TMpaBHJA SKOJIOTHYECKH IEIECO00pa3HOTO
NOBEIEHUA B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 3[0POBbS U
OKpYKarolled MPUPOJAHON Cpelbl; YUUTHIBATh OMACHOCTb BO3JECHCTBHUS HA KHUBBIE OPTaHU3MBbI
OTpe/IeNIeHHBIX BEIIECTB, MOHUMAas, CMbIc noka3zaTens [TJK;

- Juig 00y4aroluXCcsl ¢ OrPaHUYSHHBIMU BO3MOXHOCTSIMU 370POBbs: CPOPMUPOBAHHOCTH
YMEHHsI TPUMEHSATh 3HaHUA 00 OCHOBHBIX JIOCTYMHBIX METOAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

- A chemblX M Cla0oBUAAIIMX OOyyaroumxcs: CQOPMUPOBAHHOCTH YMEHUS
UCIIOJIB30BaTh pelbe(HO TOYEUHYIO cHcTeMy oOo3HaueHuit JI. bpaitna npns  3anucu
XUMUYECKUX (HOPMYII.

OK 01.Bb10upats croco0Os! pemeHus 3agay npohecCHOHATBHON 1eATeIbHOCTH IPUMEHUTEIBHO
K pa3JIMYHbIM 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 Cpeabl, pecypcocOepexeHHIo, MPUMEHSTh
3HaHMST OO0 UW3MEHEHUHU KIuMaTa, NPUHIUIB OEpekIMBOrOo MPOU3BOACTBA, 3(P(HEKTHUBHO
JIECTBOBATh B YPE3BBIYANHBIX CUTYALHSIX.
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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». [IpUroToBieHHE PAaCTBOPOB 3aJIaHHON (MaccoBOil, %) KOHIIEHTpAIHH (C
MIPAKTUKO-OPHECHTUPOBAHHBIME BOIIPOCAMH) M OTIPEICIICHHE CPE/IbI BOJAHBIX 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
Iaopuensin O. C. Xumus. 10 xiacc : 6a30Bbiii ypoBenb : yueoHuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — 6-¢ u3g., crep. — Mocksa : [IpocBemenue, 2024. — 128 ¢. —
URL: https://e.lanbook.com. — Pexxum nocryma: o noamnucke. (PITY)

Iadpueassn O. C. Xumus. 11 kiace : 6a3oBeiii yposens : yueOuuk / O. C. T'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 6-e u3g., crep. — Mocksa : [Ipocsemenue, 2024. — 127 ¢. —
URL: https://e.lanbook.com. — Pexxum pocryma: o noamucke. (PITY)

Pymsutuc I'. E. Xumus : 6a30BbIii ypOBEHbB : y4eOHUK, pa3paO0TaHHBIA B KOMIUIEKTE C Y4€OHBIM
nocoOueM Juisi 00pa30BaTENIbHBIX OPraHMU3AlUH, PeaTH3yIONIMX 00pa30BaTeIbHBIC MPOrPAMMBbI
cpenuero npodeccuonansHoro oopazosanusi / I'. E. Pynsutuc, @. I'. ®enpaman. — Mocksa :
[Tpoceemenwne, 2024. — 336 ¢. — (Yueouuk CIIO). — URL.: https://e.lanbook.com. — Pexwum
nocryna: o noanucke. (PILY)

Panenxunii A. M. Xumus : 0a30Bblii ypOBEHb : TPEHUPOBOYHBIC W IMPOBEPOYHBIC PAOOTHI :
yueOHOoe mocobue, pa3paboTaHHOE B KOMIUIEKTE C YY4€OHHKOM [UJIi 0Opa3oBaTeIbHBIX
OpraHu3alii, peaau3yrmux 00pa3oBaTeNbHBIE MPOrPaMMBI CPEIHEro MpopeCCHOHATHLHOTO
obpazoBanust / A. M. Panenkwmii. — Mocksa : IIpocBemenue, 2024. — 80 c. — (YueOHUK
CIIO). — URL: https://e.lanbook.com. — Pesxxum goctyna: o noanucke. (PITY)

Pynsutuc I'. E. Xumus : 6a30Bbiil ypoBeHb : Y4eOHUK, pa3pabOTaHHbBIN B KOMIUIEKTE C y4eOHBIM
nocobuem Juisi 00pa3oBaTENbHBIX OpraHU3alUil, peaqu3yonx o0pa3oBaTeNIbHbIE MTPOTrPAMMBI
cpennero npodeccuonaibHoro obpazoBanust / I'. E. Pynsutuc, ®@. I'. ®enpaman. — Mockaa :
[Ipoceemenue, 2024. — 336 c. — (Yuebnuk CI1O). (®ITY) — 60 3x3.

Pageuxmnii A. M. Xumus : 0a30Bblil ypOBEHb : TPEHHUPOBOUHBIE U IPOBEPOUYHBbIE PabOTHI :
yueOHOe TocoOue, pa3paboTaHHOE B KOMIUIEKTE C YYEOHHKOM Juis 00Opa3oBaTelbHBIX
OpraHu3alyii, pealn3ylInX o0pa3oBaTeIbHbIE MPOrPAMMBI CPEIHEro MNPOo(ecCHOHATBHOTO
oOpazoBanus / A. M. Panmeukwuii. — Mocksa : [IpocBemenue, 2024. — 80 c. — (YuebHHK
CIIO). (®ITY) — 60 ok3.

JlomoJHHUTENbHAA JJUTEPATYPA

Xumus. 10 knace : yrnyOneHHsiit ypoBeHs : yueonuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun [u np.] ; mon pemakumedr B. B. Jlymmna. — 1l-e wu3n., crep. — Mocksa :
[Mpoceemenne, 2024. — 446 c. : wn. — URL: https://e.lanbook.com. — Pexwum mocryma: mo
noanucke. (PITY)

Xumus. 11 knace: yriyoneHHslid yposens : yueOHuk / B. B. Epemun, H. E. Ky3smenko, A. A.
Hpo3nos, B. B. Jlynun ; nox pemakuueit B. B. Jlynuna. — 1l-e usn., crep. — Mocksa :
[Mpoceemenne, 2024. — 478 c. : wn. — URL: https://e.lanbook.com. — Pexwum mocryma: mo
noanucke. (PITY)

7. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEEHOM JEATEJIBHOCTH
KoHTposb 1 o1leHKa pe3ynbTaToB OCBOEHUS y4eOHON AMCHIUIIIMHBI OCYIIECTBIISETCS
[IPENOIAaBATEIIEM B IIPOLECCE IIPOBEICHUS IPAKTUYECKUX 3aHATUN, TECTUPOBAHUS, a TAKKE
BBITMIOJTHEHUS 00yJaroIMMHCS UHIUBUAYATbHBIX 3a/IaHUN U IPOMEKYTOUYHON aTTeCTalUEH.
MeToab! KOHTPOJIS HAalpaBJIeHbl HA POBEPKY 00yUaIOIIUXCS:

v/ — BBINOJIHATD YCJIOBHSA 3/[aHKsI Ha TBOPYECKOM YPOBHE C MPEICTABIEHHEM COOCTBEHHOM
MIO3ULINY;
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v — JlenaTh 0CO3HAHHBIN BEIOOP CIIOCOOOB JIECHCTBUI U3 paHee U3BECTHBIX;

v —OCYLIECTBIATH KOPPEKLUIO (MCIPABIEHHUE) CAETaHHbIX OMIMOOK Ha HOBOM YPOBHE
MpeyiaracMbIX 3a/IaHHH;

v — paboTaTh B IPyIIIE U IPEACTABIATH KaK CBOK, TAK U IO3MIUIO ITPYIIIIbI

Coaep:xanue
00yueHust

XapakTepHCTHKA OCHOBHBIX BHU/IOB AeSITETbHOCTH
CTY/1eHTOB(HA YPOBHE Y4eOHBIX JIeliCTBHIA)

DopMBbI M METOIbI KOHTPOJIS
U OLICHKH Pe3yJbTaTOB
00y4eHust

Paszgen 1. OcHoBbI
CTpOeHUs BelecTBa

Pa3nen 2.
XuMHuyeckue
peakuuu

Paznen 3. Ctpoenne u
cBoiicTBa
HEOPTraHHYeCKHX
BelIeCTB

Paspnen 4. Crpoenne u
cBOMiCcTBa
OpPraHuYecKuX
BeEIeCTB

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

Paspnen 6. PacTBopbl

Paznen 7. Xumus B
ObITY 1
NMPOU3BOJACTBEHHOM
JeATEJIbHOCTH
YeJjIoBeKa

- c(popMHPOBAaHHOCTP MPEACTABICHUNA: 0 XUMHUUECKON
COCTAaBIISIIOLLIEN €CTECTBEHHOHAY4YHON KapTHUHBI MHMpA, POJIHU
XMMHH B TIO3HAHWH SIBJICHUU NPUPOJIBL,

B (popMHUPOBaHNN MBIIIICHUS U KyIbTypBl THIHOCTH,
e€ (yHKIMOHATBPHONW TPaMOTHOCTH, HEOOXOAUMOW s
pelieHus — NpakTUYeCKUX  3aJad U IKOJOTHUECKU
00OCHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM cpene;

- BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIOJIATaol[fe MOHATHS (XUMHUECKUil
9JIEMEHT, aToOM, JJIEKTPOHHas o0ojouyka aroma, S-, p-, d-
JJIEKTPOHHBIE ~ OpOWTanmM  aTOMOB, HOH, MOJEKyJa,
BaJICHTHOCTb, JNEKTPOOTPHULATENLHOCTD, CTETEHb
OKHCIICHHS, XMMHU4YECKas CBA3b , MOJb, MOJIIPHAs Macca,
MOJIIPHBIH 0OBEM, YIJIEPOIHBIN CKeneT, (hyHKIHOHAIbHAS
rpynna, pagukal, H30MepHs, M30MEpbl, I'OMOJIOTHYECKUMI
psn, TOMOJIOTH, YII€BOAOPOABL, KHCIIOpOJI- u
a3oTcozepKallie COEAUHEHHs, OMOJOTMYeCKH AaKTHBHbIE
BelnecTBa (yIJeBObI, JKUPHI, OCIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCIUHECHMS,
KPUCTAJZIMYECKAsT PEIIETKA, THUIIBI XUMUYECKMX PpEaKLUi
(OKMCIUTENFHO-BOCCTAHOBUTEIBHBIC, 9K30-U
SHIIOTEPMHUYECKNE, PEAKIUH HOHHOTO OOMEHa), pacTBOp,
SNEKTPOJIHTHI, HEDJIEKTPOJIUTSL, SNEKTPONUTUIECKAS
JUCCOLManusi, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XMMHUYECKOH peakiy, XUMUIECKOE PaBHOBECHUE), TCOPHU

W 3aKOHBl  (TEOpHS  XMMHYECKOTO  CTPOCHUS
opranmdeckux BemectB A. M. bytiepoa, Tteopus
JNIEKTPOJIMTUYECKON JUCCOLUALMY, NMEPUOJUUECKUN 3aKOH

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

MOJy4YeHHH W 0Oe301acHOM HCIOJIb30BaHUHM Ba)KHEHIINX
HEOPraHMYECKHX M OpPraHMYEeCKHX BEIIECTB B OBITY U
MPaKTHIECKON AeSTETbHOCTH YEI0BEKa;

- c(OpPMHUPOBAHHOCTH YMEHHUH
XapakTepHbIC TPU3HAKU

W B3aUMOCBSI3b M3YYEHHBIX TIOHATHH, HPUMEHSTH
COOTBETCTBYIOIINE TIOHATHA IPU ONHCAaHWM CTPOCHHUS U
CBOWMCTB HEOPTaHMYECKUX M OPraHWYECKHX BEIIECTB U HX
MIPEBPALCHUH; BBIABIIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUH
C TIOHATHAMU

U TPEACTABICHUAMHU JPYTUX €CTECTBEHHOHAYUHBIX
MIPEMETOB;

- c(hOpMHPOBAaHHOCTb  yYMEHHMH  HCIIOJb30BaTh
xuMmudeckyro HoMmeHknatypy IUPAC wu TpuBuanbHble
Ha3BaHWS BaXKHEWIIMX BemlecTB (3TWICH, alleTWIICH,
rnepuH, ¢eHon, (GopManbIern], YKCycHas KHCIIOTa,
TJIMIUH, YrapHbIA ra3, YrieKUCIbld ra3, aMMHaK, TalieHas
W3BECTh, HETallleHas W3BECTh, IHTHhEBas coja M Jp.),
COCTaBIATh (POPMYNIBI HEOPTaHWYECKHX W OPTaHUYECKHX
BEIIIECTB, YPAaBHEHHUS XUMHYECKUX PEAKIUil, OOBSICHATh HX
CMBICIT; IOATBEP)KIATh XapaKTepHbIE XMMHUICCKHIE CBOWCTBA

BBIABJIATH

Texkyumuii KOHTPOJIb B hopMme:
- YCTHOTO H IHUCBMEHHOTO
orpoca;

- IPaKTUYECKUX padoT;

- 1abopaTopHBIX padoT;

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

- IPOBEPOYHBIX padoT MO
OCHOBHBIM TE€MaM JIUCLUIIIIMHBI;
- KOHTPOJIbHBIX paboT MO ABYM
paszenam IUCIHILUINHEI,

- OTYETHI 110 JTaOOPATOPHBIM 1
MPaKTHIECKUM paboTaM.
HToroBsblii KOHTPOJIb B

dopme

i depeHmpoBaHHOTO

3a4yéra
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BEIIECTB COOTBETCTBYIOUIMMHU HKCIEPUMEHTAMU U 3aMUCIMU
YpaBHEHHMI XUMUUECKUX PeaKLuii;

- chopMHpOBaHHOCT, yMEHHMH  yCTaHaBJINBAaTb
MPHUHAATIE)KHOCTh U3YYEHHBIX

HEOPTaHMUECKUX M OpPraHMYEeCKHX BeIIeCTB K
OIpeIeNIEHHBIM KJlaccaM U TpyInam

COCTUHEHWH, XapaKTepu3oBaTh HMX COCTaB |
Ba)KHEHILINE CBOICTBA; ONPENEATh BUIbI

XAMHAYECKUX  CBsA3eH  (KOBaJlieHTHas,  HOHHAd,
MeTaJUTN9IecKasi, BOJOPOIHAs ), THUIIHI

KPUCTaJUTHIECKUX peméToK BEIIIECTB;
KJIacCH(UIMPOBATH XUMUUECKUE PEAKIIHN;

- BIAaJCHUE OCHOBHBIMH METOAAMHU Hay4HOTO
MO3HAHUS BEIIECTB M XMMHUUYECKHX SIBICHUH (HaOxioneHue,
U3MepeHue, IKCIIEPUMEHT, MOICTUPOBaHHE);

- c(hOpPMHUPOBAHHOCTH YMEHUH NPOBOJHUTH PAcUYETHI
M0 XUMHUYECKUM (hopMyiam

u YPaBHEHUSAM  XHUMMYECKHX  peaxiui c
WCIIONB30BaHUEM (DU3NIECKUX BEIHYHH, XapaKTEePHU3YIOMINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00BEMa
(H.y.) Ta30B, KOJNMYECTBA BCIIECTBA; HCIOIB30BaTh
CHUCTEMHBIC XUMUYECKHEC 3HAHUS U TPUHATHUS PEIICHUH B
KOHKPETHBIX  JKA3HEGHHBIX CHUTYallHsAX, CBS3aHHBIX C
BEIIECTBAMH H UX IIPUMEHEHHEM;

- c(OpMHPOBAaHHOCTb YMEHHUI IJIaHHUPOBaTh H
BBIMOJIHATh XUMHUYECKUI JKCIEpUMEHT (MIpeBpalleHus
OpraHMYECKHUX BEILIECTB NPU HArpeBaHHM, IOJIy4YEeHHUE
STHJICHA U U3yY€HHE ero CBOWCTB, KaUeCTBCHHbIE PEaKLUU
Ha aJbAETH/IBI, Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTyparus
OCTTKOB TIpM HATPEBAHWH, IIBETHBIE PEAKIHU OCIKOB;
MPOBOIUTE PEaKIUK HOHHOTO OOMEHA, ONPENCNIATH CpEemy
BOJIHBIX PAaCTBOPOB, KaUECTBEHHBIC PEAaKIHWU Ha CyIb(art-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh
SKCICPUMEHTANBHBIE 33aJadul 1o TemaM «MeTauiby |
«HeMmeTamiel») B COOTBETCTBHH C MPAaBWIAMH TEXHHUKH
Oe3omacHOCTM Tpu  oOOpalieHud C  BElIeCTBAMH H
nabopaTOpPHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3YyIbTaThI
XUMHMYECKOTO 3KCIepHMeHTa B (hopMe 3alucH ypaBHEHUH
COOTBETCTBYIOIINX Peakiuii U (HOpMYyJIHpPOBaTh BBIBOABI Ha
OCHOBE 3THX Pe3yJIbTaTOB,;

- c(OpPMHUPOBAHHOCTh YMEHUS aHAIH3HPOBATH
XUMHYECKYI0 HH(QOPMAIUIO, TIOJIydaeMyl0 U3 pPa3HBIX
ucrounukoB (CMU, UnTepHeT u np.);

- copMupOBaHHOCTE YMEHHUH COOMIOAATH MpaBHIIa
9KOJIOTHYECKH IIeJIeCOO00pa3HOro TOBEACHUS B OBITY U
TPYAOBOW [MEATENHPHOCTH B IENAX COXPAHEHUS CBOECTO
310pOBbsSl U OKPY>KAIOILEH IPUPOJHOM CpElbl; YUUTHIBATh
OMAaCHOCTh  BO3JACHCTBHS  HA  XKHUBBIE  OPTaHU3MBI
OTIpeNleNIeHHBIX BEIIECTB, ITOHMMAs, CMBICI [OKa3aTemst
IJIK;

- gua oOydJalouuxcss ¢ OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH  3JI0POBBs: C(HOPMUPOBAHHOCTH YMEHUS
NPUMEHSTH 3HaHMA 00 OCHOBHBIX JOCTYNHBIX MeETO/aX
MO3HAHUS BELECTB U XUMHUECKUX SBJICHUM;

- AN CNEeNbIX W CaboBHIMIIMX 00ydarommxcs:
c(OpPMHUPOBAHHOCTH YMEHUS

UCTIONB30BaTh  PENbe()HO  TOUEUHYIO  CHCTEMY
o0o3nauennii JI. Bpaiins ans 3anucu

XUMHUYECKHX (GOPMYIL.
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HnaHpreMHe JIMIYHOCTHBIC PE3YJILTATHI B XO0AC pCaIn3allu ITPOTrpaMMBbI

AU CITUITIINHBI Xumus

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

TYMaHUTAPHOTO Mpoduieit

Kon
JInuHOCTHBIE Pe3yJIbTATHI JMIHOCTHBIX
pe3yabTaToB
peajM3anuu NPorpaMMbl BOCIHUTAHHS
peaausanvu
(Oeckpunmoppl) HPOrpaMMbl
BOCIIMTAHUA
Coluroaronuii ¥ NponaraHJAnpyONHiA MpaBuia 30pOBOr0 U Oe30macHoro obpasa KH3HH,
CIIOPTa; MPEAYNPEKIAONIMNA JTHOO MPEOMOICBAONIMN 3aBUCHMOCTH OT aJKOroisi, Ttabaka, 7P 9
[ICUXOAKTHBHBIX BEHICCTB, a3apTHbIX Hrp © T.a. COXpaHSONMHA TCUXOJIOTHYECKYIO
YCTONYMBOCTH B CHTYATHBHO CJIO)KHBIX HJIM CTPEMHTEIILHO MEHSIFOIINXCS CHTYAIHSX
3a00TSMMICA O 3alUTE OKPY)KAIOIICH Cpeibl, COOCTBEHHON M 4YyXOi 0e30MacHOCTH, B TOM P 10

gyucie nuppoBon

Cnemnanbroctu 08.02.01 CTpouTenbeTBO U SKCIITyaTanus 31aHuil u coopyxenuii, [1 08.02.12
«CTpOUTENLCTBO M IKCIUTyaTallds aBTOMOOWJIBHBIX PabOT, a’dpoJpOMOB M TOPOJCKHX ITyTEH
coobmenus», 08.02.07 MoHTax W 3KCIUlyaTalus BHYTPEHHUX CAHTEXHUYECKHX YCTPOUCTB,

KOHAWIIMOHWPOBAHNWS BO31yXad U BCHTHJISAIIUN

JIN4YHOCTHBIE Pe3yJIbTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHUS, OIIPEACICHHBIC OTPAaCJI€eBBIMU TpeﬁonammMn

K J1€JJO0BBIM Ka4e€CTBaM JIMYHOCTH

CriocoOHBIM IMpU B3aUMOJEHUCTBUU C JPYTUMHU JIIOJABMHM JOCTUraTh IOCTAaBJICHHBIX LEJEH,
cTpeMsliics K (QOPMHUPOBAHUIO B CTPOUTEIBHOW OTpAacid U CHUCTEME >KUJIMIIHO-
KOMMYHAJIBHOTO X034HCTBa JINYHOCTHOTO pOCTa KaK NpodeccruoHanta

JIP13

CrniocoOHBIH cTaBUTH nepe]; coO00M eI MOoJ Ul PeIIeHUs] BOZHUKAIOUINX MPO(heCcCHOHAIBHBIX
3aJ1a4, MoJ0MpaTh CIOCOOBI PEHIEHUs] U CPEICTBA Pa3BUTHS, B TOM YHCIIE€ C MCIOJIb30BAaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

JIP14

ConeticTByromuid (HOPMUPOBAHUIO TIOJIOKHUTEIIBLHOTO 00pa3a U MOAIEPKAHUIO MIPECTUNKA CBOCH
npodeccuun

JIP1S

CrocoOHBII HMCKaTh W HAXOJUTh HEOOXOIUMYI0 HWH(OpPMAIMI0 HCMONB3Yys Pa3HOOOpa3HbIC
TEXHOJIOTUM €€ TOWCKa, MJIs pEelIeHUs BO3HUKAIIIUX B TMPOIECCe MPOU3BOJACTBEHHOM
ACATCIIBHOCTHU np06neM npru CTPOUTECILCTBEC MW OKCITyaTallun 00BEKTOB KAIIUTAIILHOI'O
CTPOMUTENBCTBA;

JIP 16

CriocoOHBINM BBIABUTaTh aJbTEPHATHBHBIE BAapUAHTHI JEUCTBUN C II€JbIO BBIPAOOTKM HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB; MO3UIMOHUPYIOUIMI ce0si B CeTH Kak pe3ylbTaTUBHBIA U
IIPUBJIEKATEIbHBIN YYaCTHUK TPYIOBBIX OTHOLICHUH.

JIP 17

CrnenuansHoctu 54.02.01 J{uzaiin (o oTpacisam)

JIMYHOCTHBIE pPe€3yJdbTaThbl

peaausanvu nporpamMmMbl BOCIUTAHUSA, ONIPEICICHHbIC OTPACICBbIMHA TpCﬁOBaHI/IHMI/I

K J1€JIOBBIM Ka4€CTBaM JIMYHOCTH

BriOuparomnuii onTuManbHble CIOCOOBI pelieHns NpodecCHOHAIBHBIX 33]a4 Ha OCHOBE
YBa)KeHMsI K 3aKa3UMKY, IOHUMaHUs ero norpedHocTen

JIP 13
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