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Pabouas nmporpamma yueOHOM JUCUMIUIMHBI ITpeIHa3HAuCHA I peaan3aluyu o0pa30BaTeIbHON
IPOrpaMMbl CpeHET0 O0LIEro 00pa3oBaHUs B MpeAeIax MPorpaMMbl MOATOTOBKU
CHELMATHUCTOB CPEHErO 3BEHA I10 CIIELUAIBHOCTSAM CPEJAHEro Npo(hecCuOHaNbHOTO

obpazoBanus TEXHOJIOI' MYECKOI'O npodws.

COT'JTACOBAHO
Ha 3aceganuu

Metoanueckoro cosera
IIporokos Ne3 ot 16.04.2025 1.

COJEPKAHUE

1. IloscHuTenbHas 3amucKa

OO11as xapakTepucTHKa y4eOHOM TUCIUITITMHbI

MecTto yueOHOI IUCIUILTMHBI B Y4eOHOM IJIaHe
Pe3ynbTaTsl ocBOEHUS YUEOHOM NUCLUIUIMHbI
CtpyKkTypa ¥ TEeMaTHYECKHH TUIaH YYeOHOU JUCITUTITMHBI

qu6H0—MeT0,quecxoe U MaTCpUaJIbHO-TCXHUYICCKOC obecneyeHue

e A R R

XapakTepucTuKa OCHOBHBIX BUJIOB JICATEIHHOCTH O0yUaIOIUXCS,
KOHTPOJIb U OLICHKA Pe3y/bTaTOB YUYEOHON AUCHUIIIMHBI



1. HIOAACHUTEJIBHAA 3AIIMCKA

1.1. O0sacTh npuMeHeHus1 padoueii MporpamMMbl

PaGouass mporpamma y4eOHOM TUCIUTUIMHBI XUMUS 0011e00pa30BaTEILHOTO IIUKIIA SBIISETCS
YacThIO IPOTPAMMBI ITOATOTOBKH CIIEIMATUCTOB cpeanero 3BeHa (manee [IIICC3) B cooTBeTCTBUM
¢ ®I'OC no crennanbHOCTAM, pPEANTU3YEMbIX aKaJeMHHU.

1.2. HopmaTtuBHas 0a3a s pa3padoTku padoyeil mporpaMmabi:

Pabouas nporpamma paspaboTaHa Ha OCHOBE

J ®denepalbHOTO TOCYJIaPCTBEHHOIO 00pa30oBaTEIbHOTO CTaHJIApPTa CPEIHEro
(monHOro) o61Iero oOpa3oBaHMsA, OOpa30BaHUA, YTBEP)KIEHHOrOo NpHKazoM MuHHCTEpCTBa
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoOBaHO
B Muntocte Poccun 7 urons 2012 r. Ne 24480, peanuzyemoro B npeaenax IIICC3 ¢ yuerom
npoduiis NoIy4aeMoro npoheccuoHaIbHOr0 00pa3oBaHMs;

. [Ipukaza MunuctepcTBa npocsenienust Poccuiickoit @enepanuu ot 12.08.2022 1.
Ne 732, 3apeructp. MunuctepctBoM toctuuuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
U3MEHeHUH B (elepalbHBId TOCYJapCTBEHHBIH CTaHAApPT CpelHero oouiero odpazoBaHMA,
YTBEP)KJIECHHOTO MpuKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparuu ot 17
mas 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemenuss PO or 24 asrycra 2022 Ne 762,
3aperUCTpUPOBAaHHOrO  MuHHCTepCcTBOM toctuiun  Pd (21.09.2022 N 70167) «O6
yTrBepkaeHun Ilopsiaka opraHu3anuu M OCYLIECTBIEHHS OOpa3oBaTENbHOM AESITENBHOCTH IO
00pa3oBaTeNbHBIM ITpOrpaMMaM CpeaHEro MpodecCHoHaTbHOro 00pa3oBaHus';

J [Mpukaza MunucrepctBa npocBenieauss P® ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro  MunuctepctBoM toctuiiun P®  (per.Ne59778 ot 11.09.2020) «O
MPAKTUYECKON MOJArOTOBKE 00yUYaOIIUXCSl.

J [Ipukaza MunucrepctBa mnpocsemenus P® ot 26 asrycra 2020 Ne438,
3aperucTpupoBaHHoro  MwuHHCTepcTBoM Ioctuim P®  (per.Ne59784 ot 11.09.2020) «O6
yTBepxkaeHun [lopsiaka opraHuzanuu M OCYLIECTBICHHS OOpa30oBATENbHOM AESITENBHOCTH IO
OCHOBHBIM MPOrpamMMam MpoQeccHOHANTBHOTO 00yUeHUs»;

. [Ipukaza MunuctepcTBa npocpenieHus Poccuiickoit @enepauun ot 27.12.2023
Ne 1028 "O BHeceHMM U3MEHEHHUI B HEKOTOpPBIC MPHUKa3bl MUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit enepanuu u Munucrepcrsa npocseiienus Poccuiickon @enepanyu, Kacaromuecs
(denepanbHBIX  TOCYNAapCTBEHHBIX  00Opa3oBaTElbHBIX  CTAaHJAPTOB  OCHOBHOTO  OOILIEro
oOpa3oBaHus U cpeaHero odmiero odpazoBanus” (3aperucrpuposan 02.02.2024 Ne 77121);

[IpumepHoil paboueit mporpaMMbl 00I1€00pa30BaTEIbHON TUCHUIUIMHBL «XUMHUSD» IS
npodeccuoHaIbHBIX 00pa30oBaTeIbHBIX OpraHu3alui yTBepkKIeHHOM Ha 3aceganuu CoBeTa 1o
OILIEHKE COJICp’KaHMUs W KadecTBa NMPUMEPHBIX pabOuYMX Mporpamm 00meo0pa3oBaTeIbHOTO U

COLMAJIBHO- TYMaHUTApHOI'O LIUKJIOB CpeaHero npodeccuonansHoro odpazoBanus [Ipotokosn Ne
14 ot «30» HOs10ps 2022

1.3. Heaun y4eOHOV TUCHUTNIUHBI:

@opMUPOBAaHHE Yy CTYJICHTOB TPEACTABICHUS O XUMHUYECKOM COCTaBIIAIOLIECH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpPa KaK OCHOBBI TPHUHSATUS PEHICHUH B JKU3HEHHBIX U
MIPOU3BOACTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOTHON Cpeie.

3aga4y JUCLUTIIINHBIL:

1) chopmupoBaTh NOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOLECCOB U



SBICHUN B OKPYXKaIOIEW cpene, LEJIOCTHOM Hay4YHOM KapTUHBlI MMpA, B3aUMOCBS3M U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBJIATH (OPMYJIbl HEOPTraHWYECKHX M OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peaKlIHi, OOBACHATh HMX CMBICI, HMHTEPHPETUPOBATH DPE3YJIbTaThI
XMMHYECKHUX DKCIIEPUMEHTOB,

3) chopMupoBaTh — HaBBIKH — HPOBEAEHUS MPOCTEHIIMX — XUMHUYECKHUX
9KCHEPUMEHTAJIbHBIX HCCIEI0BAaHUNM C COOJIOZCHHEM MpaBWil O€30IacHOro OOpalleHus ¢
BEIIECTBAMH U J1a0OPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS UCIOIB30BATH HHPOPMAIIMIO XUMUUECKOTO XapaKTepa U3 Pa3InIHbIX
UCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCJIEACTBUS CBOCH MAESITENBHOCTH U
XMMHUYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IIPOLIECCOB;

6) cdopMupoBaTh IMOHMMaHHE 3HAYMMOCTH JOCTHKCHMH XHMHUYECKOM Hayku U
TEXHOJIOTUH JUIs pa3BUTHS COLMAIBHOM U MPOU3BOJCTBEHHOM cep.

CornacHo AaHHOM TOYKE 3pEHHUs TJIABHBIMM LESIMM HU3Y4YEHMs IIpeaMeTa «XUMUs» Ha
0a30BOM ypOBHE SIBJISIFOTCSI:

- (opmupoBaHuEe CHCTEeMBl XMMHYECKHX 3HAHUN KaK BaXHEUIIEH COCTaBIISIONICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpa, B OCHOBE KOTOpPOM JIeKAT KIIFOYEBBIC ITOHATHUSA,
(yHIaMEHTaJIbHbIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHME SI3bIKa HAYKH, YCBOCHUE U MOHMMAaHUE
CYUIHOCTH JOCTYTHBIX 0000IEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE ¢ UCTOpHUEN
UX Pa3BUTHUS U CTAHOBJICHMUS;

- (hopMHUpOBaAHME U PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX IJsl NMPUOOPETEHHsS YMEHHUH OpPHUEHTHPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SBJICHUN, HMEIOIIUX MECTO B NPUPOJE, B TNPAKTUYECKON U
MMOBCETHEBHON KU3HU;

- pa3BUTHE YMEHMH U CIIOCOOOB [EATENBHOCTH, CBSA3aHHBIX C HAOMIOJEHHEM U
00BSICHEHUEM XUMHUYECKOr0 3KCIEPHUMEHTa, COO0AeHNEeM NpaBuil 0e301acHOro oOpalleHus ¢
BeulectBamMu Hapsiny ¢ 3TUM colepskaTenbHas XapaKTepUCTHKA LENed M 3a1ad U3ydyeHus
npeaMeTa B IporpaMMe yTOYHEHAa M CKOPPEKTHpPOBaHA B COOTBETCTBUHM C HOBBIMU
IPUOPUTETAMHU B CUCTEME OOILEro CpeTHErO 0OPa30BaHMSL.

2. OBIIASI XAPAKTEPUCTUKA YYEBHOM IUCHUIIIUHBI

JucuunnuHa XuMusi OTHOCUTCS K TipeaMeTHOM oOnactu EcTecTBo3HaHue.

XuMuyeckoe 0o0pa3oBaHUE, TOTYyYaeMOE€ BBIMTYCKHHUKAMHU CpPETHEH IIKOMbI, SBISICTCS
HEOTHEMJIEMON YaCThI0 UX 00pa30BaHHOCTU. OHO CIYKUT 3aBEPIIAIOLIUM 3TAllOM pealn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IETOCTHON
CHUCTEME XHMHYECKOTr0 00pa3oBaHUsS. DTH IIEHHOCTH KacalOTCS TMO3HAHUS 3aKOHOB IPHUPOJIHI,
GbOopMHpPOBaHHUSI MHPOBO33PEHHUS W OOIIEH KyJbTYphl YEIOBEKa, a TaKXKE DKOJIOTHYECCKH
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3J0POBbIO M MPUPOHOM cpene. Peanusyercs xumuueckoe
o0pa3oBaHHe Y4YallUXCS CpeIHEH IIKOJIBI CpeACTBaMH Y4eOHOTo mpenMera «XHUMHS,
CoJlep’KaHUe M MOCTPOCHHUE KOTOPOTO OMpeesieHbl B IporpaMMe ¢ yU&TOM Crell- UQUKH HAYKU
XUMUH, €€ 3HAYCHUS B TO3HAHWH MPHUPOABI M B MATEPUAIBHON >KM3HHM OOIIECTBA, a TaKXKe C
y4€TOM OOIMX Iee M MPUHIIMUIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeanero obmiero oopazoBanus B Poccutickori @enepanuu. Tak, Hanpumep, npu GOpMUPOBAHUN
CoJIepXKaHUs TpeaMeTa «XUMHD» YUYTSHBI CISAYIOIIME MOJOKECHHUs O crienu(rKe U 3HaYeHUU



HayKU XUMHUHU:

- XuMHUS Kak OJJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK HWIPAeT o0co0yl0 pOjib B
COBPEMEHHOW IMBIJIN3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHAIbHOW KyJIbTypbl OHa BHOCHT
CBOI BKJIaJ B (pOpMHpOBAHHE PAIMOHATIBHOIO HAYYHOTO MBIIUICHMS, B CO3/IaHUE LIEIOCTHOTO
IpeACTaBiIeHUs 00 OKpYXKaloLeM MHpEe Kak O €IMHCTBE IPHUPOJbl U YEJIOBEKa, KOTOpoe
(dopmHpyeTcss B XUMUM Ha OCHOBE MOHHMMAaHMs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MUpA,
OCO3HaHHs B3aMMOCBSA3M MEXKIY CTPOEHUEM BEIIECTB, MX CBONCTBAMM M BO3MOXHBIMU
001acTAMH IPUMEHEHUS

- TecHo B3auMOJEHCTBYS C JpYIMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOH KYJIBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIIEIIHOTO TpyAa U
KU3HU KaxJoro wieHa oOmiectBa CoBpeMeHHas XMMHUs KaK HaykKa co3uaTeNibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIIpaBJI€HAa Ha pELIeHHE INI00aNbHBIX MPO0JIEM yCTOHYMBOrO pa3BUTHUSA
YeJ0BEYECTBA — ChIPbEBOM, SHEPreTHYecKOoM, NUILEBOM, 3KOJIOTMYECKOH O€30MacHOCTH U
OXpaHbl 37J0POBbs

CocraBisomuMu npenaMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
XuUMUs» U «O0IIas ¥ HeOpraHMYECKasi XUMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
ABJISIIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa 3HaHUM [0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUN U3 OOIIEH XUMHH) U OpraHUYecKor xuMuu PopMHUpOBaHWE JAHHOW CHCTEMBI 3HAHUU
OpU M3Y4YEHUHU IpeaMeTa oOecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCErO0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHUU

Crpyktypa conepxkaHus KypcoB — «Opranuueckas xumus» u  «OOmas u
HEOpraHuyeckass XMMHUs» CPOPMHpPOBAHA B NPOTrpaMME Ha OCHOBE CHCTEMHOIO IMOAXOJa K
U3yYeHHIO y4yeOHOro marepuana M OOyCIIOBIIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM
3HAHUW Ha ONpENEeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHWYECKOM XHUMUU
BEUICCTBA PACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOW TEOPUM CTPOCHHMS OpPraHMYECKHX
COCIMHEHMUH, a TaKKe€ HAa YPOBHE CTEPEOXMMMYECKHX H DJIEKTPOHHBIX IPEACTABICHUN O
cTpoeHuu BemecTB. CBefieHUs1 00 M3ydaeMbIX B Kypce BELIECTBaxX JAalOTCs B Pa3BUTUU — OT
YIJIEBOAOPOAOB 0 CIOXKHBIX OMOJOTMYECKH aKTUBHBIX COEJUHEHUH. B Kypce opraHmueckoii
XMMHU TIOJIy4alOT pa3BUTHE C(HOPMUPOBAHHBIE B OCHOBHOH WIKOJIE IEPBOHAYAIbHBIC
IPEJICTaBICHNUS] O XUMUYECKON CBS3H, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH

Ilox HOBBIM yIJOM 3peHHs B IpeaMere «XuMus» 0a30BOr0 ypoBHS pacCMaTpPUBAETCS
U3yUYEHHbII B OCHOBHOW IIKOJE TEOPETHYECKMH MaTepuan M (DaKTOJIOrM4ecKHe CBEIEHUs O
BEIIeCTBAaX M XMMHUYECKOH peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuueckas
XUMHS»  y4alllUMCS IPEJOCTaBIsAETCS BO3MOXHOCTH OCO3HATh 3HAUEHUE IEPHUOJUYECKOIO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJOTHUECKUX MO3MLUH, TTy0ke MOHATh HCTOPHUYECKOE
U3MeHeHue QYHKIMI 3TOT0 3aK0OHa — OT 0000IIaroIIel 10 OOBSICHSIONICH 1 MPOTrHO3UPYIOIICH



3. MECTO YYEFHOM JJUCHUILJIMHBI B YYUEBHOM ILJIAHE

B yue6nbix manax IIICC3 qucuuiinHa BXOAUT B COCTaB 0011e00pa30BaTeIbHOTO UKIIA.

O0beM y4eOHOM IUCHUILIMHBI U BBl Y4eOHOH padoThl

Buna yueOHoi padoThl O0bem yacoB
MakcumajibHas yyeOHast HAarpy3ka (Bcero) 78
Oo0s3aTeqbHast ayIUTOPHAs yuyeOHass Harpy3Ka (Bcero) 10
B TOM YHUCIJIC:
1a00paTOpHbIE 3aHATUS )
MPAKTUYCCKUC 3aHATUS

HroroBas arrectauus B popme nuddepeHupoBaHHOrO 3a4eTa

4. PE3YJIbTATHI OCBOEHHMS YYEBHOM JUCHUIIJINHBI

OcBoeHme colepkaHusl Y4eOHON MUCIUIUIMHBI «XUMHS » 00€CIeUnBaeT JOCTHKEHHUE

00y4JaroIMMUCS CIEIYIOIINX Pe3yabTaTOB:
JJMYHOCTHBIE PE3YJIbTATBI

B cooTBeTrcTBUM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ysNbTaToOB OCBOEGHMs NpeaMmeTa «XHUMHs» Ha YpPOBHE CpelHero oobmero oOpa3oBaHUA
BBIJICJICHBI CIIENYIOIINE COCTABISAIOIINE:

— OCO3HaHHE OOYyYaIOUUMHUCS POCCUMCKOW TPakIaHCKOM MJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTPE/IEICHUIO;

— HaJIM4Me MOTUBAIMH K 00yUeHUIO;

— IeJICHANPaBICHHOE pa3BUTHE BHYTPEHHHX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UCTOPHUYECKUX TPAAUINK 0a30BOM HAYKH XHUMUU;

— TOTOBHOCTb U CIIOCOOHOCTh OOyYaroluxcsi PYyKOBOJCTBOBAaTHCS B  CBOECH
JIEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMM ~YCTAHOBKAaMH, MPUCYIIMMH LEIOCTHOM CHCTEME
XUMHYECKOro 00pa3oBaHus;

— HAJIMYUE MPABOCO3HAHMS KOJIOTUYECKON KYIbTYPhl U CIOCOOHOCTH CTABUTH ENH
U CTPOUTH KU3HECHHBIE IIJIAHBI

JIN4HOCTHBIE pe3yabTaTbl OCBOCHHS IpeaMeTa «XHMMs» JOCTUTAIOTCS B E€IUHCTBE
y4eOHOM M  BOCHMTATEIbHOW  neArenbHOcTH  OpraHum3anuu B COOTBETCTBUU €
T'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHM LIECHHOCTSMHM U HJI€AJIAMH
POCCHUICKOIO Tpa)kJaHCKOTO O0OIecTBa, MPHUHATHIMH B OOIIECTBE HOpMamMH U IpaBUJIAMU
MOBE/ICHUs, CIOCOOCTBYIONIMMH IPOLIECCaM CAMOIO3HAHUS, CaMOPa3BUTHS U HPaBCTBEHHOTO
CTaHOBIIEHUS JINYHOCTU 00YUYaIOLTUXCS

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS NpeaMeTa « XUMHs» OTPa)katoT CPOPMHUPOBAHHOCTH
ONbITa TO3HABATEIBHOM M MPAKTHYECKOW JESITEIbHOCTH OOYYaIOUIMXCS IO pealn3aluu
IPUHATHIX B OOILIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1. I'paxxnanckoro BocnMTaHus:

— OCO3HaHHs OOYyYaIOUIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB M OOsS3aHHOCTEM,
YBa)KEHUS K 3aKOHY U MPABONOPSAAKY;

— MPEACTABJICHHS O COLMAIIBHBIX HOPMax U MpaBUjIaX MEXJINYHOCTHBIX OTHOLLIEHUN
B KOJUICKTUBE;




— TOTOBHOCTA K COBMECTHON TBOPYECKOW NEATEIHHOCTH MPH CO3IaHUU yUEeOHBIX
MPOEKTOB, PEHICHUH YYEOHBIX W TO3HABATEIbHBIX 3aJlay, BBIOJIHEHUH XUMUYECKHUX
SKCTIEPUMEHTOB;

— CMOCOOHOCTH TTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, TIOTUKY W apTyMEHTHI
JIPYTUX MPU aHATU3€ PA3IMIHBIX BUIOB yUeOHOM IESTEIBHOCTH;

2. ITaTproTHYECKOTr0 BOCTIUTAHMS:

— LHEHHOCTHOTO  OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY  HAaCIEIUI0
OTE€YCCTBCHHOM XUMUU;

— YBOKCHHSI K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUIECKOTO
MPUMEHEHUs XHUMHH, OCO3HAHUSA TOTO, YTO JOCTIKEHUS HAYKU €CTh PEe3yJbTaT IIUTEIHHBIX
HaOIIOJIEHUH, KPOTOTIUBBIX AKCIIEPUMEHTAIBHBIX IMOMCKOB, MOCTOSIHHOTO TPyAa YYEHBIX H
MPaKTUKOB;

— MHTEpeca M MO3HABAaTEIbHBIX MOTHMBOB B IMOJYYEHUU W MOCIEIYIOLIEM aHAIU3e
uHGOPMAIIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3. JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

— CIOCOOHOCTH OIICHUBATh CHUTYallUW, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LICHHOCTH;

— FOTOBHOCTH OLICHMBAaTh CBOE TMOBEJACHHWE M TOCTYNKH CBOMUX TOBAPHUILEH C
MO3ULIUNA HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYINKOB;

4. DopMHPOBAHHA KYJIbTYPHI 310POBb:

— NMOHMMAHUS  I[IEHHOCTeW  370pOoBOro M Oe3omacHOro  oOpasza  JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY M TICUXHUUYECKOMY
3710pOBbIO;

— coOmoieHnsT MpaBwil  OE30MacHOTO OOpalleHWs C BellecTBaMu B OBITY,
MOBCEHEBHOM )KU3HU U B TPYIOBOM AEATENbHOCTH;

— MOHMMAaHUS [IEHHOCTH MPaBWJI UHANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0
MOBEJICHUSI B CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIOJEH; OCO3HAHUS MOCIIEICTBUMA U
HETPUSTUS BPEIHBIX MTPUBBIYEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, Ky- PEHHS);

5. TpyaoBoro BOCIMTAHUSA:

— KOMMYHUKATUBHOM KOMITETEHTHOCTH B y4eOHO-UCCIIeI0BATEIbCKOM
JEATEeTLHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JIEATCILHOCTH;

— YCTAaHOBKHM Ha aKTHBHOE y4YaCTHE B PEIICHUU NMPAKTUYECKHUX 3aJad COLUATbHOU
HAPaBIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJIbI);

— UHTEpeca K MPAKTHYECKOMY H3yYEHHI0 TPOPECCHIl pPa3IMYHOrO pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHUU 110 XUMUU;

— YBaXXEHUSA K TPYAY, JIOIIM TPYJa U pe3yJibTaTaM TPYA0BOHU JESTEIHHOCTH,

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJTBLHON TPACKTOPHH 00pa30BaHMsI,
Oynymie npodeccru U peai3alii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6. IKO0JOrn4ecKoro BOCIUTAHMS

— IKOJIOTUYECKH IIeJIECOO0PAa3HOr0 OTHOUICHHSI K MPUPOJE, KAaK HCTOYHHKY
CYLLECTBOBaHUS KU3HU Ha 3eMJI€;

— MOHUMAaHUsA TJIO0ATBHOTO XapaKTepa JKOJOTUYECKHX TMpoOjeM, BIUSHUA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLMATIBHOM CPEJIbL;



— 0CO3HaHMA HEOOXOAMMOCTH HCIOJb30BAHUS JOCTHIKEHUH XUMHH JUISL pEIICHUS
BOIIPOCOB PallMOHATIBHOIO IPUPOIOIOIB30BAHUS;

— AKTHBHOT'O HENPUATUSA JNEHUCTBHM, NMPUHOCALIMX BpPEX OKPYKAKOLIEH NPUPOAHOU
cpele, YMEHUs  IPOrHO3MpPOBaTh  HEOJAronmpusATHbIE  SKOJOTHYECKHE  IOCIEICTBUS
IpeIpPUHUMAEMbIX JEHCTBUM U TPeIOTBpAIaTh UX;

— HAJIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKOUW KYIbTYpHI,
OMbITAa JESATENBHOCTA 3KOJIOTMYECKON HAaNpaBlIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MO3HABATEJILHON, KOMMYHUKATUBHON U COLIMAIBHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
IPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

1. LleHHOCTH HAYYHOI'O O3HAHUS:

— c(OPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKU;

— MOHMMAaHUA CeU(PUKU XUMHUH KaK HayKH, OCO3HAHUS € poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAYYHOTI'O MBIIIJICHHUS, CO3aHUHU LIEIOCTHOTO MPECTAaBICHUS 00 OKpY KaroLieM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
peleHnn mpodIeM COXpaHEeHUs PUPOTHOTO PABHOBECHS;

— yOEXKAEHHOCTH B 0COOON 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOM LUBUIN3ALMH: B
e€ TYMaHHCTUYECKOW HAIPaBICHHOCTH U Ba)XHOUM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHAIbHON
KYJbTYpbI, PELICHUH TTI00aTbHBIX IPOOJIEM YCTOWYHBOTO pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOM,
JHEPreTUYeCKOM, MUIIEBOW M HKOJOTMYECKOH Oe30MacHOCTH, B Pa3BUTUHM MEIUIUHBI,
00ecreyeHn! YCIOBHUI YCIEIIHOTO TPYyAa U 3KOJOTMYECKH KOM(POPTHOM KU3HU KaKJI0TO YJIeHa
00111eCTBA;

— €CTECTBEHHOHAYyYHOW I'PaMOTHOCTU: NMOHMMAHHUS CYIIHOCTH METO/IOB IO3HaHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHUS JJIs
aHaJM3a U OOBACHEHHUS SIBICHUN OKPYXKAIOIIEro MHpa U MPOUCXOASIIUX B HEM H3MEHEHUM;
yMEHHs ieJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMUXCS TaHHBIX
C IIEJIBIO MOJIYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BaTh XUMUYECKHUE 3HAHUS JUIsl peIIeHUs
po0JieM B PealTbHBIX )KU3HECHHBIX CUTYAIIHSIX;

— MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

— FOTOBHOCTHU ¥ CIOCOOHOCTM K  HENpPEephIBHOMY  00pa3oBaHUIO U
caM000pa3oBaHNI0, K aKTMBHOMY TMOJYYEHHIO HOBBIX 3HaHHUI MO XMMHUU B COOTBETCTBUU C
KU3HEHHBIMH MTOTPEOHOCTAMU;

— UHTEpeca K OCOOEHHOCTAM TpyJda B Pa3NIUYHBIX cdepax MNpodecCHOHATBHON
JESATEIILHOCTH

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yiabTaTbl OCBOEHHMS Yy4eOHOro mnpeaMera «XUMHsD» Ha YPOBHE
cpenHero ooumiero o0pa3oBaHUS BKIIIOYAIOT: 3HAUYMMble A (OPMHUPOBAHHUS MHUPOBO33PEHUS
00yJaronuXxcst MeXIUCIUTUTMHAPHBIC (MEXKITPEAMETHBIC) OOIIEHAYYHBIC TIOHSTHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAay4YHOH KapTHHBI MHpa M CHEHU(PUKY METOJOB MO3HAHMS, HCIOIb3yeMbIX B
€CTeCTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, DHEPIHs, sIBICHHE, MPOLECC, CUCTeMa, HayIHBIN
¢daxkT, NPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MHCCIEJOBaHUE, HAOIIOJCHHUE,
U3MEpEHHUe, SKCIEPHUMEHT W 1p ); YHUBEpCalbHbIe Y4deOHbIC NeicTBUs (IIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, DPETYJSTHBHBIE), obOecreunBaronme (opMupoBanue (yHKIIHOHATEHOU
IPaMOTHOCTM U COLHUAIbHONM KOMIIETEHIIMM OOYy4YaloIuXcs; CIHOCOOHOCTh OO0yYaromuxcs



UCIIOJIB30BaTh  OCBOCHHBIE  MEXAUCLUIUIMHAPHBIE,  MHPOBO33DCHYECKHME  3HAHUA U
yYHHUBEpCallbHbIE Y4eOHbIC ICHCTBHS B TO3HABATEIBHON U COLMAIBHOM MPAKTHUKE

MerarnpenMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIAJCHNWE YHHBEPCAIBHBIMU YYEOHBIMU
M03HABaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH J1€HCTBUSMU

Osnadenue ynueepcaipbHolmu yUeOHBIMU NOZHACAMEIbHBIMU OCUICHIEUAMU:

1. Ba30BbIMM JIOTHYECKHMMH JeHCTBUSIMU:

— CaMOCTOATENIbHO (POPMYITUPOBATh U AKTyaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE €&
paccmaTpuBarth;

— ONpEeNeNATh LEJINU JEATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTHKEHMSI, COOTHOCHUTB PE3YJIbTAThl IE€ATEIBHOCTH C IIOCTABICHHBIMHU LIEIISIMH;

— WCIIONBb30BAaTh IPU OCBOCHMM 3HAHUM NPHEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICIIATh XapPAKTEPHbIC NIPU3HAKU TOHATUN M yCTAHABIMBATh MX B3aHMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOLUE MOHATUS AJIs1 OObSACHEHUSI OT/IEJIbHBIX (PAKTOB U SIBJICHUIA;

— BBIOMPATh OCHOBAHUS W KPUTEPHM Ul KJIACCH(PUKALUU BEIIECTB U XUMUYECKUX
peakuuii;

— YCTaHaBIUBATh IPUYNHHO-CIICCTBEHHBIE CBA3U MEXIY U3YYaeMbIMU SIBJICHUSIMY;

— CTPOUTH JIOTUYECKHE PacCyk AeHUs (MHIyKTUBHBIC, A€TyKTUBHBIC, 10 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUMS B PAacCCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

— IPUMEHATh B IIPOLECCE IO3HAHMS HCIOJIb3yEMbIE B XHMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, NpPeoOpa3oBbIBATh MOJEIbHBIE MPEICTABICHUS — XUMMYECKHH 3HAK
(cuMBoIT) 37I€MEHTa, XUMHUUYEcKasi (popMylia, ypaBHEHHE XUMHUUECKON peakluu — NP PEeLUIeHUN
y4eOHBIX IIO3HABATEJIbHBIX M TNPAKTHMYECKUX 3a]ay, IPUMEHSATh HA3BaHHBIE MOJIEIbHbBIC
IIPEACTABJICHUS UL BBIABIICHHS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKHUX

pEaKLHii;

2. Ba30BbIMU HCCI€I0BATEILCKHMH JeHCTBUSIMH

— BJIAJETh OCHOBAMHM METOJOB HAy4YHOrO IIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKLuii;

— dbopMyIMpOBaTh TENU W 33Jla4l UCCIICOBAHMSI, UCTIOIb30BaTh IMOCTABJICHHBIC U
CaMOCTOSITEIIEHO C(HOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHPOBAHUS TUITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CYKICHUI;

— BJQJIETh  HAaBBIKAMHM  CaMOCTOSITENIbHOTO  IJIAHUPOBAaHUS U MPOBEACHUSA
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHs HaOIIOJaTh 3a XOJOM Mpollecca,
CaMOCTOSITENILHO TPOTHO3HPOBATh €ro pe3ynbTar, (opMyiaupoBaTh OO0OOIIEHUS U BBIBOIBI
OTHOCHUTEIILHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O
NpOJIeIaHHON paboTe;

— npuoOperaTh  OMBIT  YYEHHMYECKOW  HMCCIEeNOBATEIbCKOW M HPOCKTHOMN
NEATETLHOCTH, TPOSBISITH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY TIOMCKY METOJIOB
pelIeHUs MTPaKTUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3INYHbIX METOI0OB IO3HAHUS;

3. IIpuémamu padorTsl ¢ nHGopManmeii:

— OpPUEHTUPOBATHCS B PA3TUYHBIX MCTOUYHMKAX MH(MOpMaNuu (HAyYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJAEp:KaHMs, CIPaBOYHbIE TocoOms, pecypcel HHTepHeTa),
AHATM3UPOBATh HMH(MOPMALUIO PANIUYHBIX BHIOB W (OPM TPEICTaBICHUS, KPUTHYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD;

— dbopMyIUpOBaTh 3aMpOChl M TPUMEHSATH PAa3IMYHbIE METOABl MPU TOWUCKE U
otbope uHpOopMaIK, HEOOXOIUMOM JJIs BHITTOTHEHHS YUeOHBIX 3a/1a4 OMPeIeIEHHOTO THIIA;



— npuoOpeTaTts  ONBIT  HCHOJB30BaHMA  HMH(OPMAIIMOHHO-KOMMYHHMKATHBHBIX
TEXHOJIOTUI U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMpPATh ONTUMANBHYIO (hopMy mpenacraBieHus MHPOpPMALUU
(cxeMbl, rpaduky, TUarpaMMsl, TaOIUIbL, PUCYHKU U T 11 );

— UCIIOJIb30BaTh HAay4YHBIH S3bIK B KAueCTBE CPEACTBA IpU paboOTe ¢ XUMHUYECKOM
uHpOpManuel: MPUMEHATh MEXIpeIMeTHble ((U3UUYecKue M MaTeMaTHYeCKUe) 3HAKu U
CHUMBOJIBI, (popMyJibl, aOOpeBUATYPbl, HOMEHKIIATYPY;

— UCTONB30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJHMYECKHE  CPE/CTBA
HATJSITHOCTH

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUGHBIMU Ol CIMEUAMU:

— 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl B XOJ€ IHAJOra H/WiH
JUCKYCCUM, BBICKa3blBaTh UJAEH, (POPMYJIMPOBATH CBOM IPEUIOKEHUS OTHOCUTEIIBHO
BBINOJIHEHUSI ITPETIOKEHHON 3a71aui;

— BBICTYNaTh C IMpE3eHTAllell pe3yJbTaToB I03HABATEIbHON JEATeNbHOCTH,
NOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW paboTHI MO HMCCIEIOBAHUIO CBOMCTB H3y4aeMbIX
BEIICCTB, peajM3alMd Y4eOHOrO TpoeKTa W (GOPMYIHPOBATH BBI- BOJBI IO pe3yJbTaTaM
IIPOBEAEHHBIX HCCIIEOBAaHUM IMyTEM COINIaCOBAHUS IMO3ULMUM B XoJe OOCYKIEHHs M OOMeHa
MHEHUAMU O1a0enue yHugepcanbHblMu pezyiamueHbIMU 0CCMEUAMU:

— CaMOCTOSITENIbHO ~ IIJIAHUPOBaTh M OCYLIECTBIATH CBOK  II03HABATENIbHYIO
NeSITebHOCTh, ONpenenss e€ Leau W 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEeOOXOAMMOCTU
KOPPEKTHPOBATh Mpe/laraeéMblii  alrOpuTM JEHCTBHI TPU  BBHIMOJIHEHUH Y4YeOHBIX U
UCCIIEIOBATEICKUX 3a/1a4, BEIOMpaTh Hambosee 3((GEeKTUBHBINA COCO0 UX pelIeHUs ¢ y4&ToM
NOJTYYCHHUsT HOBBIX 3HAHHH O BEUIECTBAX U XUMHUYECKHUX PEAKITHSIX;

— OCYILECTBIIATh CAMOKOHTPOJIb CBOCH AEATENbHOCTH HAa OCHOBE CaMOAaHalIM3a U
CaMOOLIEHKU

INPEJMETHBIE PE3YJIbTATBI
[IpenmeTHbIe pe3yabTaThl OCBOSHUS MPOrPaMMBbI IO XMMHUK Ha 6a30BOM YPOBHE JOJIKHBI

OTpaXkaTb:

- c¢(hopMUPOBAHHOCTH MPECTABICHUM: 0 XUMHYECKON COCTaBJISIOLIEH
€CTECTBCHHOHAYYHOW KAapTUHBI MHpPA, POJM XHMHH B TIO3HAHWUU SIBICHUW TPHUPOIHI,
B (hopMHpOBaHMM MBIIUIEHUS W KyJbTYpbl JHMYHOCTH, €€ (YyHKIHMOHAJIBLHOW TI'PaMOTHOCTH,
HEOOXOUMOMN AJIs pelIeHHs MPaKTUYECKUX 3a7a4 U SKOJIOTrH4YeCKH 000CHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBbIO U IPUPOIAHON Cpee;

- BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
MOHATHS (XUMHYECKUN DJIEMEHT, aTOM, JJICKTPOHHAsI 000J0YKa aToMma, S-, p-, d-dJIeKTpOHHBIE
opOUTamTM aToMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl CBSI3b , MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YIJIEPOAHBINA CKEJIET,
byHKIIMOHAIbHAS TpyIMMa, paguKkai, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YTIEBOIOPOAbI, KUCIOPO- U a30TCOJEPKAIINE COeTUHEHNUS, OMOIOrMYECKH aKTUBHBIE BEIIeCTBA
(yrneBompl, >KHpBI, OCNKH), MOHOMEp, MOIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJEKYISPHBIC
COCIMHEHMS, KpUCTAJUIMYECKAs pEIIETKa, THUIBI XUMUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE, 93K30-U SHIOTEPMHUUECKHE, PEAKIMMd MOHHOrOo OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEAJICKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JTUCCOITUAITHS, OKHUCJIUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON peaKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
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(Teopusi XMMHYECKOTO CTpOeHMA opraHuyeckux BemectB A. M. bytnepoBa, Tteopus
ANEKTPOIUTUYECKON Jucconrannu, nepuoauyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHsS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SI3BIK XHMHUH, (DaKTOIOTHYecKHne
CBEJICHHsI O CBOICTBaX, COCTaBe, IMOJYyYE€HHH U O€30MacCHOM HCHOJIb30BAaHUU BaKHEHIIMX
HEOPraHWYECKUX U OPraHNYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON AESITEIbHOCTH YeJIOBEKa;

- c(hOpMUPOBAHHOCTh YMEHUI BBISIBIIATD XapaKTepHbIE MIPU3HAKU
U B3aUMOCBSA3b HU3YYEHHBIX MOHATHUM, NMPUMEHATh COOTBETCTBYIOIIUE IOHATHUSA IIPU OIUCAHUU
CTPOEHHUSI U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELICCTB U UX IPEBPALICHUN; BBIABIATh
B3aUMOCBS3b XUMHYECKHUX 3HaHUHN C MOHSATUSAMHU
Y IIPEICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- c(OpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XuMuueckyro HoMmeHkinatypy IUPAC u
TpUBHAJIbHbIE  HAa3BaHMA  BaXKHEMIIMX  BemlecTB  (3TWJIEH,  alleTWIEH,  TJIMLEPHH,
dbeHon,popmanbaerui, yYKCycHasi KUCIIOTA, TVIMLWH, YrapHBIA Ta3, YIIEKUCIbIA ras, aMMHak,
raieHas M3BeCTb, HETalleHas W3BECTb, NHMTbEBas CcoJa MU Jp.), COCTaBIAThH (HOPMYJIbI
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, YPAaBHEHHS XMMHUYECKHX peakiuil, OOBsICHATh MX
CMBICJI; IOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYHOLIUMU
JKCIEPUMEHTAMH U 3aIACAMH YPAaBHCHUM XUMHUYECKUX PEaKIIN;

- chopMHpOBaHHOCTP YMEHHUH  yCTAHaBIUBAaTh MPUHAIIECKHOCTh  H3YyUYEHHBIX
HEOPraHWYeCKUX M OpPraHMYEeCKHX BEIIECTB K OINpPEAENIEHHbIM KjlaccaM W TIpynnam
COCIMHEHMI, XapaKTepu3oBaTh KX COCTAaB M BaXHEHIIME CBOWCTBA; ONPEIEIATh BB
XUMHUYECKHX  CBs3ed  (KOB&JIGHTHAs, WOHHAs, METAJUIMYecKas, BOJOPOAHAs), THIIBI
KPUCTAJUTNYECKUX PEIIETOK BEIIECTB; KIacCu(UIIMPOBATh XUMUYECKHE PEAKIINY;

- BJIQJICHHE OCHOBHBIMH METOJAaMHM HAy4YHOI'O IIO3HAHUS BEUIECTB M XMUMHYECKUX
SABJICHUM (HaOII0/IeHNe, U3MEPEHUE, IKCTIEPUMEHT, MOJICIIMPOBAHNUE);

- c(hOpMUPOBAHHOCTh YMEHMH MPOBOJUTH PACUETHl MO XUMHUYECKUM (popMmysiaMm
U YpaBHEHHMSIM XUMHUYECKMX pEaKIUil ¢ UCHOJIb30BaHUEM  (PU3UYECKUX  BEJIHYHH,
XapaKTepU3yIOIINX BEIIeCTBAa C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00BEMa (H.y.) Ta3oB,
KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUAE 3HAHMS [UIS IIPUHATHUS PELICHUN
B KOHKPETHBIX JKM3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMECHEHUEM;

- cOpMHPOBAHHOCTh YMEHHH IUIAHUPOBATHh U BBIOJIHITH XMUMHUYECKUN SKCIIEPHMEHT
(mpeBpallleHys OPraHNYeCKUX BEIIECTB IPU HAarpEeBaHUU, MOJyUYEHUE STUIIEHA U U3YyUYEHUE €ro
CBOMCTB, KaUE€CTBEHHbIE PEAKIMM HA abJIETHAbl, Kpaxmall, YKCYCHYI KHCIIOTY; JE€HATypalus
0eNKOB MpU HarpeBaHHUM, I[BETHbIE peaKkUUU OETKOB; MPOBOJIUTH pPEaKUUU HOHHOTO OOMeHa,
OTIpeIeNATh CPeAy BOAHBIX PACTBOPOB, KaueCTBEHHBIC peaklMd Ha cynbdaT-, kapOOHAT- U
XJIOPDUA-AaHUOHBI, HA KAaTHOH AaMMOHMs; peLIaTh OHKCIIEPUMEHTAIBHBIE 3aJa4d [0 TeMaM
«Metamney U «Hemeramnsl») B COOTBETCTBHM C TpaBHJIAMH TEXHUKH O€30MacCHOCTH MpHU
oOpallleHuu ¢ BelIeCTBAMU M JabOpaTOpPHBIM O00O0PYJOBAHMEM; NPEACTABISTH PE3YJIbTaThI
XMMHUYECKOI0 3KCIepuMeHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOLIUX pEAKLUN u
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

- c(hopmMHpOBaHHOCTH YMEHHS aHATU3UPOBATH XUMHUECKYIO HH(OPMALIKIO, TOTy4aeMyto
U3 pa3HbIx uctrounukoB (CMU, NUuTtepueT u ap.);

- c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBHJIa SKOJIOTHYECKU I1eJIecO00pa3HOro
NOBEJICHUA B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 37I0POBbI U
OKPY’KaOIeW MPUPOJHOM CPEAbl; YUUTHIBATH ONACHOCTH BO3JECUCTBUS HA KUBBIE OpraHU3MBbI
ONPEAENICHHBIX BEUIECTB, MIOHUMAs, cMbICI noka3areins [1/1K;
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- Ui 00y4aromuXcsi ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMU 3710POBbsI: C(HOPMHUPOBAHHOCTH
YMCHUA T[MPUMCHATH 3HAHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOAAX IIO3HAHWA BCHICCTB H
XUMHUYCCKUX ﬂBHCHHfI;

- Uil CIeNBIX ® ClIa0OBHIAIIMX OOy4aromuxcs: CGHOPMHPOBAHHOCTh YMEHHS
UCIIOJIB30BaTh peilbe(HO TOYECUHYI cHucTeMy oOo3Hauenuid JI. bpaiing nns  3amucu
XUMHYECKHUX (GOpMYIL.

OK 01.Bp16upath criocoOsl pemeHus 3aaa4 npohecCHOHATBHON 1eSTeNbHOCTH TPUMEHHUTEIHHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02./cnonp30BaTh COBpEMEHHBIE CPEICTBA MONCKA, aHATTN3a U UHTEPIPETANU HHPOPMALIUN
1 “H()OPMAIIMOHHBIE TEXHOJIOTHH TS BBITTOJTHEHHS 3a71a4 MPOo(heCCUOHATBFHOM eI TeTbHOCTH.
OK 04.9¢dexTnBHO B3aUMOICHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAHJIE.

OK 07.CopnelicTBOBaTh COXPAHEHUIO OKPY’KAIOILIEH Cpelbl, PecypcocOepexeH 0, MPUMEHSTh
3HaHUS 00 W3MEHEHUH KJIMMaTa, MPUHLUIB OEpeXIMBOIO MPOM3BOJCTBA, 3(P(HEKTUBHO
JIEICTBOBATH B UPE3BbIYANHBIX CUTyaLUsX.
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5. TemaTnuyeckuii IVIaH U coAepxkaHue ydeOHoi qucuuminasl XUMMUA

HanmMeHoBaHue Conep:xaHue yueOHOr0 MaTepuasa, JadopaTopHble padoThl M NPAKTHYECKHE 3aHIATHS, CAMOCTOsAITeIbHAss | O0beM 4acoB YpoBeHb
Ppa3aeao0B U TeM padoTa 00y4aronuxcs OCBOCHHSI
1 2 3 4
Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA
Tema 1.1. Coaep:xanue y4yeOHOro MaTepuaja:
CTtpoeHue aTOMOB KnaccupuKanys XHMHUECKHX dIEMEHTOB (5-, p-, F-onemenTsl). Banentheie 1 1,2
XHMHYECKHX AJIEKTPOHEI. BaeHTHOCTH. DNEKTpOHHAas MPUPOIa XUMUYECKON CBSA3H. DIEKTPOOTPHULIATEIEHOCTE. Brbl
3JIEMEHTOB H - - (KoBajJIeHTHAs, HOHHAS, METANTHICCKAs, BOJOPOIHAS) M CIIOCOOHI ee 00pa3oBaHus
NpUpoaa XUMHYECKON | CamocTosiTeJibHAsE padoTa 4 2,3
CBSI3H Pemenne 3amaHuii Ha WCMONB30BAaHUE XUMHYECKOH CHMBOJVMKH M Ha3BaHWM COCJAWHEHUH 1O HOMEHKIAType
MEXIyHAPOIHOTO COI03a TEOPETHYECKON W MPHUKIAJHOW XWMHU M TPHUBHAJIBHBIX HA3BaHWW ISl COCTABICHHS
XMUMUYECKUX (OpMyT JBYXaTOMHBIX COEAMHEHHH (OKCHIOB, CyNb(GHUIOB, THIPUIOB W T.I.) U JPYTHX
HEOPTaHUYECKUX COSAUHEHUH OTICIBbHBIX KIACCOB.
[IpakTrueckne 3amaHusl Ha YCTAaHOBICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHYECKHX JJIEMEHTOB W
MEPUOANYECKUM H3MEHEHNEM CBOWCTB XHMUYECKHIX AJIEMEHTOB U X COSAMHEHUH B COOTBETCTBUH C
nojoxennueM Ilepuoanyeckor CUCTEMBI.
Tema 1.2. Conep:kanue y4eOHOT0 MaTepuaJia;
Ilepuoguyeckmii [Iepuonuueckas cucreMa xummuueckux 3iaemeHToB /.M. MenneneeBa. @u3zndeckuil CMbICI 1 1,2
3aKOH U TA0/ U1 [Tepunonnueckoro 3akona /[.J1. MenneneeBa. 3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB XUMHUIECKUX
I[.I/I. MeHIle.TleeBa 3JICMCHTOB, O6pa3yCMI>IX HUMU HOPOCTBIX W CIIOXKHBIX BCIICCTB B COOTBETCTBHUU C IIOJIOKCHUEM XUMHUYECKOTO
snemenTa B Ilepuoanueckoit cucteme. MupoBo33peHueckoe U HayuyHoe 3HadeHue [lepuoanueckoro 3akona [I.1.
Menneneea. [Iporuossl JI.1. MenaeneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.
CamocTosiTeibHAasE padoTa 4 2,3
Pemenue OPAKTUKO-OPUECHTUPOBAHHBIX TECOPECTUUCCKUX 33[[3HHI71 Ha XapaKTCpU3aluo XUMUYCCKUX
3JIeMeHTOB «MeTannndeckre / HEMeTaJUIMYeCKHe CBOMCTBA, SJIEKTPOOTPHUIIATEIEHOCTh XUMUIECKUX 3JIEMEHTOB B
COOTBETCTBHH C MX IJIEKTPOHHBIM CTPOEHHEM H ITOJIO)KEHUEM B MEPHOAMYECKON CHCTEME XUMUYIECKIX JJIEMEHTOB
JI.1. MenneneeBa»
Paznen 2. XuMuyeckue peakuuu
Tema 2.1. Tunsl Coaep:kanue y4yeOHOro MaTepuaJa:
OcHoBHOe Krnaccudukanus u THITBI XUMHYECKUX PeaKIHui C ydacTHeM HeopraHWdeckux BemiecTB. CocTaBleHHE ypaBHEHHHA - 1,2
XUMHUYECKUX peaKiuii CoeIMHEHUS, Pa3I0KCHHS, 3aMEIICHUs, OOMEHA, B T.4. pEaKIUil TOPEHUS, OKUCIICHHUA- BOCCTAHOBJICHHMS.
peaknuii YpaBHEHUsT OKUCICHUSI-BOCCTaHOBIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.

CocraBiieHue u YpaBHUBAaHUEC OKHCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ MCTOAOM 3JICKTPOHHOI'O Oananca.
OKHCIIUTEIBHO-BOCCTAHOBUTEIHHEIE pEaKknorun B IMPpUPOAC, MPOU3BOJACTBCHHEIX IPOIECCAX U KUIHECACATCIbHOCTU
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OpPraHu3MOB

CamocTtosiTeqibHast padorta

KonuuectBeHHble OTHOLIEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI [10 YPABHEHUAM
XUMUYECKUX peaknmii. MoJIb KaK eqHHIA KOJIMIECTBA BelecTBa. MosipHast Macca. 3aKOHBI COXPAaHEHUS MACCHI
1 3Heprud. 3akoH ABoraapo. MomsapHblil 00beM ra3oB. OTHOCHTENBHAS INIOTHOCTHh Ta30B. PacueTsl mo
YPaBHEHUSM XUMHUYECKUX PEaKIUi C HCIIOJIb30BaHUEM MacChl, 00beMa (HOpMaIIbHBIE YCIIOBHS ) Ta30B, KOJIMYECTBA
BELLECTBA

2,3

Tema 2.2.
DJIeKTPOTUTHYECKAS
JMCCOLMALMS U
HOHHBIH 00MeH

Conep:kaHue yueOHOro MaTepuaJia:

Teopus 3MEKTPOIMTUICCKON nucconuanuu. MoHbI. DIIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiinu HOHHOTO OOMEHa.
CocTraBneHne peakiuii HOHHOro 0OMeHa ITyTeM COCTABIICHHS WX TOJHBIX ¥ COKPAIIEHHBIX HOHHBIX YpaBHEHUH.
KuciioTHO-0CHOBHBIC peakIiii. 3a1aHus Ha COCTABIICHNE HOHHBIX PEaKITHi

1,2

Jla6opaTopHas padora JIPNel “Tumnsl XMMUYECKUX peaKIvi’.

HccnenoBanne THIOB (110 COCTABY M KOJIMYECTBY MCXOIHBIX U 00pPa3yIOIIMXCs BELIECTB) U MPU3HAKOB
XUMHYecKuX peaknuii. [IpoBeseHne peaknuii HOHHOTo 0OMeHa, OIpeieNICHne CPeabl BOJHBIX PAaCTBOPOB.
3ajaHus Ha COCTaBIICHHE MOHHBIX PEaKIHiA

23

Pa3nen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BellleCTB

Tema 3.1.
Kaaccupuxanms,
HOMEHKJaTypa u

CTpOeHue
HEOPraHuYecKux

BellleCTB

Coaep:xanue y4eOHOr0 MaTepHuaJa;

[Ipenmet neopranmueckoit XUMUU. Knaccudukarus Heoprannueckux BeniecTs. [IpocTeie u cloxKHbIE
BemiecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIMIECTB (OKCHIBI, TUAPOKCHIBI, KHCIIOTHI, COMN). B3anMocBs3b
HEOPraHWYECKHX BEIIECTB. ArperaTHble COCTOsIHUS BeniecTBa. Kpucrammueckue M amopdHbIe BelecTpa.
THIBI KPUCTANIMYECKUX PEILETOK (aTOMHAas!, MOJICKYJIApHAasA, HOHHAs, METAJUTNYECKasi). 3aBUCUMOCTD
(hM3UYEeCKNX CBOMCTB BEIIECTBA OT THIIA KPUCTAIUTMIECKOMN pemeTKH. 3aBUCUMOCTh XUMHUIECKOM
aKTHBHOCTH BEIIECTB OT BUJAa XUMHUECKOH CBSI3U U TUIIA KPUCTAIITMYECKOH permeTku. [IpuauHb!
MHOT000pa3usi BeIeCTB

1,2

CamocTtosTeqbHass padora

HoMmeHnknaTypa HeOpraHM4eCKHX BEILECTB: Ha3BaHMWE BEILIECTBA HCXOAS M3 UX XUMHUYECKOH (DOpMyJBl HIIH
COCTaBJICHHE XHMHUYECKOW (OpPMYINIBI UCXOIs M3 Ha3BaHus BemlecTBa 1o MmexayHapoanoit (MIOITAK) wnm
TPUBHANBHOW HOMEHKIIATYPE.

Pemenne npakTHUeCKUX 3aaHUM [0 KiIaccu(pHUKaLuy, HOMEHKIAType U XUMHUYECKUM (opMyIaMm
HEOPraHMYECKHX BEIECTB PA3JUYHBIX KJIACCOB (YrapHbI ra3, YIieKHCIbId Ta3, aMMHaK, raiieHas H3BeCTb,
HeTalleHasl U3BECTb, MUTHEBAas COAA M JPYIWX): Ha3blBaThb M COCTABIATH (OPMYIBl XUMHYECKHX BEIICCTB,
ompenesATh MPUHAMIIEKHOCTD K KJIaccy.

Hcrounnkn xuMudeckoit mHbopMammu (CpencTts MaccoBoi mHpopmarmu, cetb WHTepHET M apyrme). Ilowmck
WHOPMAINH 110 HAa3BaHUSM, HICHTU(PHUKATOpAM, CTPYKTYPHBIM GopMyiam

2,3

Tema 3.2. ®u3zuko-
XHMHYECKHE

Conep:xanue y4eGHOr0 MaTepuaJia:

MeTtaisl. O6H_II/IG (bI/I3I/I‘leCKI/IC M XUMHYECKHE CBOMCTBA MeTaII0B. CIIOCOOBI IOJYYCHHA. 3HaueHUe

1,2
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CBOMCTBa
HEOPraHMYeCKHX
BellecTB

MCTAJIJIOB 1 HEMETAJIJIOB B MPUPOJALC U KUSHCACATCIBHOCTH YCJIOBCKA U OPraHU3MOB. KOppOSI/Iﬂ METAJIJIOB: BHbI
KOppO3HH, CITOCOOBI 3alIUMTbl MCTAJIJIOB OT KOPPO3UH

Hemeramner. O0mme ¢usndeckiie 1 XUMUYECKHE CBOMCTBA HEMETaJUIOB. THWIHUYHBIE CBO¥CTBa HeMeTaioB 1M-
VII rpynm. Knaccudukaiins 1 HOMEHKJIATypa COSAMHEHUH HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B
IpUPOIE

1,2

XuMHYecKre CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB (OKCHUIOB, THIPOKCUIOB, KUCIOT, COJNCH U
Ip.). 3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB IPOCTHIX BEIIECCTB, BOAOPOIHBIX COCIHHEHHUH, BBICIINX OKCHIOB U
THAPOKCHIOB

1,2

CamocTosiTeqbHass padorta

CocTaBneHne ypaBHEHHH XMMHUYECKHUX PEaKLIUN C y4aCTHEM IPOCTBIX M CIOKHBIX HEOPTaHWYECKHX BEIECTB:
METaJUIOB U HEMETAJIOB; OKCHJOB METAJJIOB, HEMETAIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUUYECKUX KHUCIIOT,
OCHOBaHHWH 1 aMPOTEPHBIX THAPOKCHUIIOB; HEOPIraHUYECKUX COJIEH, XapaKTePU3YIOIINX X CBOHCTBA.

Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha CBOWCTBA, COCTAB, MONyYeHHE U Oe30IMacHoe
HCIIOJIb30BaHNE BAXKHEHIIINX HEOPraHUYECKUX BEILECTB B OBITY M NPAKTHUECKON AEATEIbHOCTH YeJI0BEKa

2,3

Tema 3.3.
Npentndukanus
HEOPraHuYecKux

BellecTB

Coaep:kaHue yue0HOro MaTepuaJia:

CamocrosiTeibHast padoTa

«MnenTH(UKAIST HEOPraHMYECKUX BEIIECTBY,

Perienne sxcrepuMEHTAIBHBIX 32134 10 XUMHUYECKHM CBOMCTBAM METAIIJIOB M HEMETAJLIOB, I10 PACIIO3HABAHUIO U
MOJIYYEHHUIO COCMHCHU METAJUIOB U HEMETAJLJIOB,

Wnentudukanys HEOPraHUIECKUX BEIIECTB C HCIOJIB30BAaHUEM UX (PU3UKO-XUMHUECKUX CBOKCTB,

XapaKTePHbIX KaUeCTBCHHBIX peakiuii. KauecTBeHHBIC peakiiui Ha cynb(haT-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA
KaTHUOH aMMOHUS

2,3

Pa3nen 4. CTpoeHne 1 CBOHCTBA OPraHUYECKUX BellleCTB

Tema 4.1.
Knaccnpuxauus,
CTPOEHME U
HOMEHKJIaTypa
OpPraHMuYecKHX
BelllecTB

Coaep:xanue y4e0HOr0 MaTepHuaJa;

[losBneHre u pa3BUTHE OPraHUYECKOM XUMHUH KaK HayKu. [IpenmeT oprannueckoit XumMun. MecTo 1 3HaUeHHUe
OpPraHNUYeCKON XUMHH B CUCTEME €CTECTBEHHBIX HayK. XMMHUYECKOE CTPOCHHUE KaK MTOPSI0K COEIMHEHUS aTOMOB B
MOJIEKYJIE€ COTJIACHO WX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHYECKOTO CTPOEHHSI OPraHMUECKHUX
coenquHeHn A.M. ByTiepoBa. YriepoaHslil CKelIeT OpraHnIecKOd MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
XUMHYECKOTO CTpOeHHs MoneKy1. Mizomepus u m3omepsl. [loHsTHE 0 QyHKIMOHATBHOU TpymIie. Pagnkai.
[MpuHIMIEl KIaccuUKAIIMKA OPTaHHYECKUX COSTUHEHU. MexTyHapoAHas HOMEHKIIATYpa ¥ MPUHIIHIIGL
HOMEHKJIaTyPbl OPraHnYecKUX coequHeHm. [loHsaTHe 00 a30TCcoepKAINX COeTMHEHUAX, ONOIOTHYECKH
aKTHBHBIX BelllecTBax (YIrieBoJax, KHUpax, OelKax U JIp.), BRICOKOMOJIEKYJISIPHBIX COSUHEHUSIX (MOHOMED,
MTOJINMEP, CTPYKTYPHOE 3BEHO)

1,2

CamocrosiTeibHass padoTa

HomeHnkiiaTypa opraHU4ecKUX COSIMHEHUN OTACTbHBIX KIIACCOB (HACHIIICHHBIC, HCHACKIIICHHBIC U
apOMATHUYECKHE YTIICBOIOPOIbI, CITUPTHI, (PEHOIBI, albeTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocTtaBiieHHe TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYyJI OpraHWYECKHMX BEUIECTB OTHAEIBHBIX KIACCOB,

2,3
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WCIOJB3ysl UX Ha3BaHHUS MO CHCTEMAaTHYECKOM M TpUBHANBHON HOMEHKJIAType (STWIIEH, aleTWIeH, TIULIEepHH,
(deHon, hopManbIerus, yKCycHas KUCIOTa, TIUIKH). PacdeTsl mpocTeiimieii GopMyIbl OpraHMYeCcKOl MOJEKYJIBI,
WCXOsI M3 3JIEMEeHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OpPraHNuYecKHX
coeTUHEeHHU

Coaep:xkaHue yue0HOro MaTepuaJia:

CamocTosiTeJibHasi padora

OU3NKO-XUMUYECKNE — CBOWCTBA OPraHUYECKHUX COCIWHEHHWHA OTAEIbHBIX — KIIACCOB (OCOOCHHOCTH
KJIACCHU(UKAIIM ¥ HOMEHKJIATyphl BHYTPH KIIAcCa; TOMOIIOTHYECKHA DI W oO0mas ¢opMyia; H30MEpHS;
(u3MYECKUE CBONCTBA; XUMUUECKHE CBOWCTBA; CIIOCOOBI MOJTYyUCHHS);

— mpenenbHbIe YriIeBoAopoabl (ankanbl M nuknoankansr). ['opeHne MeTaHa Kak OJJUH M3 OCHOBHBIX HCTOYHUKOB
TeIUIa B TPOMBINUIEHHOCTH U ObITy. CBOWCTBAa NPUPOIHBIX YTIEBOJOPOJNIOB, HAXOXKIEHHE B MPHUPOAE U
MIPUMEHEHHUE aJIKaHOB;

— HempeJenbHble (aJKeHbI, aJKUHBI U AJIKaJHeHbl) U apOMaTHYECKHe YIIIeBOAOPOAbl. ['opeHune ameTuiieHa Kak
HCTOYHHK BBICOKOTEMITEPATYPHOTO IJIAMEHU JJISl CBAPKH U PE3KU METaJIIOB

— KHCIIOPOACOIEpKANE COCAMHCHHS (CTTHPTHI M (HEHONBI, KapOOHOBBIE KHCIOTHI W J(PHPHI, aIbICTHAB U
KETOHBI, XHpPBI, YrieBoasl). [IpakTndyeckoe NpUMEHEHHE STHIICHTIIUKONS, riuiepuHa, deHona. [Ipumenenue
(dhopManberua, aleTanbIeruaa, yKCyCHOW KHCIOThL. Mblia KaK COJH BBICIINX KapOOHOBBIX KHCIIOT.

Motouue cBoiicTBa MbLia

— a3oTcojepXKaliue COeIUHEHMsI (aMMHBI W aMHHOKHUCIIOTHI, Ociiku). BBICOKOMOJIEKYJISPHBIC COCIMHEHUS
(cuHTeTHYeCKHE U OMOJIOTUYECKH-aKTUBHBIC). MOHOMED, IOJTUMED, CTPYKTYpHOE 3BeHO. [lonuMepu3salus 3TuIcHa
KaK OCHOBHOE HAITPaBJIEHUE €TO NCIIOIb30BaHMSL.

['eHeTndeckast CBA3b MEXKAY KIacCaMi OPTaHUYECKUX COEAMHEHUH

1,2

CamocrosiTeibHass padoTa

CBolicTBa OpPraHMYECKUX COCAMHCHUHN OTACNbHBIX KJIACCOB (TPHBHAIBHAS M MEXIYHApOJHAs HOMCHKIATYpa,
XMMHYECKHE CBOMCTBA, CITOCOOBI MOMYYCHUs): TpeenbHble (akanbl M NUKI0aKaHbl), HEMPEACTbHbIC (aTKeHBI,
AJIKWHBI ¥ aJIKaJNEHB) ¥ apOMaTUIECKHE YTICBOJOPOIBI, CHUPTH U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI

H S(prI)I, aJpACTUAbl U KC€TOHBLI, aMHWUHBI U aMHWHOKHCJIIOTHI, BI)ICOKOMOHCKYJIHPHI)IC COCAUHCHUH. 3aI[aHI/I}1 Ha
COCTABJICHUE YPABHECHUN XUMHUYCCKUX PEAKIUI C y4aCTHEM OPraHUYCCKUX BEHICCTB HA OCHOBAHHWU MX COCTaBa U
CTPOCHHS
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CamocrosiTeibHasE padoTa

CocraBieHHe CXeM peakiuii (B TOM YHCJE 1O MPEIOKCHHBIM IICIOYKaM MPEBPAIleHU), XapaKTepU3yOIUX
XMMHYECKHE CBOWCTBA OPraHMYECKUX COCTUHEHHWN OTAENbHBIX KJIAcCOB, CIOCOOBI MX TONYYEeHUS W Ha3BaHHE
OpPTraHUYeCKUX COeAMHEHUN 1Mo TpuBHaibHOU NJIN MexayHaApOJHON CUCTEMAaTHUYECKOH HOMEHKIIATYpeE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOMCTBA OPraHMYECKUX COEAUHEHUN
OTJENBHBIX KJIACCOB

2,3

Tema 4.3.
Nnentnduxauns
OpPraHu4ecKux

Conep:kanue y4eOHOT0 MaTepuaJa;

buooprannyeckne coenuHenus. llpuvenenwe u Ouosorndeckas poib yrieBonoB. OKHCIEHHE YTIEBOIOB—
WMCTOYHUK DHEPIMU XUBBIX opraHu3MoB. OOnacTu nmpuMeHeHHs aMHHOKUCIOT. [IpeBpaliieHus OCJIKOB IMUIIM B

1,2
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BeIIECTB, UX 3HAYCHHC
U IPUMEHECHUEC B

opranusme. buonornueckue QyHkuuu OenkoB. buonorndyeckne QyHKUWHU XKUPOB. Poib opraHMYecKoil XUMHH B
peleHny npodJieM MUIIEeBOH 6e300acHOCTH

ObITOBOI 1 CamocTosiTeIbHas padoTa 1,2
NMPOU3BOACTBEHHOM Pone opraHuveckoil XMMHHM B PEHICHUU MPOOJIEM JHEPreTHYecKOod O0e30MacHOCTH, B Pa3BUTUU MEIUIUHEI,
AesITeJIbHOCTH CO3/1aHUY HOBBIX MaTePUAIOB, HOBBIX UCTOYHUKOB PHEPTHH (JIbTEPHATUBHBIC UCTOYHUKH SHEPTHH).
YyeJIOBeKa OnacHOCTh BO3CWCTBUS Ha KHMBBIE OPraHU3MBl OPraHUYECKHX BEUIECTB OTAENBHBIX KIACCOB (YTIIEBOIOPOJIEI,
CIUpPTHL, (EHOJBI, XJIOPOPTaHWYECKHE MPOM3BOAHBIE, AIBAETUABl W Jp.), CMBICI TOKa3aTelst MpeIebHO
JIONTYCTUMOMW KOHIIEHTpalluu
Pa3zpnen 5. KuneTtuueckue U TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX Peakuuid
Tema 5.1 Ckopoctb | Coaepskanue y4eOHOro MaTepuaJja:
XMMHYECKHX peakuuii | CKopoCTh peakiiny, ee 3aBUCUMOCTh OT PA3IUYHBIX (DAKTOPOB: IPUPOJIBI PEATHPYIOIINX BENIECTB, KOHIICHTPAIH 1,2
XuMH4eckoe pearupyonrx BemecTs, TEMIEPaTyphl U IO PEaKIIMOHHON TTOBEPXHOCTHU. TermoBbie 3 GEKThl XUMHIECKHX
paBHOBecHe peakiuil. OK30- U S3HAOTEPMHUUECKUE, PEAKIUH.
OO6patuMocTh peaknnii. XUMHYeCKOe PAaBHOBECHE U €r0 CMEIEHHE 0T AEWCTBUEM Pa3TUIHbIX ()aKTOPOB
(KOHIIEHTpAIMS PEareHTOB WU MPOTYyKTOB PEAKIINH, JaBJIEHUE, TEMIIepaTypa) I CO3AaHUs ONTUMAIIbHBIX
YCJIOBM NPOTEKaHU XUMUUECKUX ITpoueccoB. IIpunnun Jle [larense
CamocTosiTeqibHasE padorta 2,3
Pemenne mpakTHKO-OpMEHTHPOBAHHBIX 3a/laHUI Ha aHann3 (HaKTOpOB, BIMAIOIINX HA m3MeHeHue ckopoctu [1K
XIMHYECKOW pEeakUru, B T.4. C IMO3UIUH DKOJIOTHYECKH IIeIeCO00pa3HOT0 TOBEACHHS B OBITY M TPYAOBOM
JIeATENIBHOCTH B IIENISIX COXPAHEHHUsI CBOETO 3/I0POBBS M OKpY Karolliel IpUpOgHOM Cpeabl.
PewieHne npakTUKO-OPMEHTUPOBAHHBIX 3aJaHUl Ha mnpuMeHeHue mnpuHiuuna Jle-Illatense A HaXOXKIACHUS
HaAIpaBJIeHHUs] CMEIIEHUs] PAaBHOBECHS XHMHUYECKOW peakIu M aHauu3 (PakTopoB, BIHSIOMIAX Ha CMEIIeHHE
XMMHYECKOTO paBHOBECHUS
Pazjnen 6. PactBopbl
Tema 6.1. Coaep:kanue y4yeOHOro MaTepuaJa:
ITonsTHe 0 PactBopenue kak pusnko-xuMudeckuii mporecc. PactBopsr. CriocoOb! IPUTOTOBIICHUS PACTBOPOB. 1,2
pacTBopax PacTBopuMocTs. MaccoBast 107151 pacTBOpEeHHOT0 BeriecTBa. CMBICH MOKa3aTes MpelebHO T0IMyCTUMON
KOHILIEHTPALMK U €r0 HCII0JIb30BaHUE B OLIEHKE SKOJIOTHIECKOH O€301acHOCTH.
[IpaBua 3KOJIOTHYECKH IEIeCO00PA3HOTO MMOBEACHUS B OBITY U TPYIOBOM JAEATEIHHOCTH B LIEISIX COXPAaHEHUS
CBOETO 3/I0POBBS M OKPY KAIOIIEeH MPUPOTHON CPEIBI; OTTACHOCTD BO3JEHCTBUA Ha JKUBbBIE OPTraHU3MBI
OTpeIeNICHHBIX BELIECTB.
CamocTtosTesqbHass padorta 2,3
Pemenne nmpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 33JaHUN Ha PACTBOPHI, HCIIOJIb3yeMbIe B OBITOBOH H
MIPOM3BOACTBEHHOM EATEIbHOCTH YeJIOBEKa
Tema 6.2 Coaep:xanue y4yeOHOro MaTepuaJja:
HccaenoBanue «[IpuroTtoBneHue pactBopoBy. IlpurorosiieHue pacTBOPOB 3aJJaHHON (MacCOBOM, %) KOHIIEHTpAIH (CIIPaKTUKO- 2,3
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CBOIICTB PacTBOpPOB

OpPUEHTUPOBAHHBIMH BOIIPOCAMH) U OIpeJIeNIeHNe Cpeibl BOJHBIX paCTBOPOB.
Penenue 3aa4 Ha IPUTOTOBIEHUE PACTBOPOB

Paznen 7. Xumus B ObITY M NPOU3BOJACTBEHHOMN 1eSITEJILHOCTH YeJI0BEKa

Tema 7.1 Xumus B
OBITY U
NMPOU3BOACTBEHHOM
JesiTe IbHOCTH
YeJI0BeKA)

Conep:xanne yueGHOT0 MaTepuaJa:

Hogefitme nocTkeHst XUMUYECKOW HAYKH M XHMMUYECKOH TeXHOIOTHH. Pons Xumun B obecrieueHnn 1,2
9KOJIOTHYECKOH, SHEPTETHUECKON U MUILEBON 0€30MacHOCTH, pa3BUTHH MeAUIMHEL. [IpaBuia moucka nu aHanmsa

XMMUYECKOM HH(POPMALIMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas U y4eOHO-Hay4YHas IUTEpaTypa, CPpeiCcTBa

MaccoBoi nHdopmamu, ceth MHTepHeT)

CamocTosiTesqbHass padorta 2,3

[lock w aHamM3 KEHCOB O MNPUMEHEHWH XHUMHYECKUX BEIIECTB U TEXHOJOTHHA C YYeToM OyIymien
Mpo(heCCHOHANBHON JEATEeIBHOCTH 10 TeMaM: BaKHEHIIME CTPOWTENbHBIE MaTepHalbl, KOHCTPYKINOHHBIE
MaTepHabl, KPacKu, CTEKJI0, KepaMUKa, MaTepPHAIIbl IS DJICKTPOHUKH, HAHOMATePUaJIbl, TEKCTUILHBIC BOJIOKHA,
WCTOYHWKY 3HEPTUU, OPTaHUYECKUE U MUHEPATIbHBIC YI00PEHNs, JICKAPCTBCHHBIC BEIIECTBA, OBITOBASI XUMUSL.
3amuTa: IIpencraBieHne pe3ynbTaToOB pelIeHus KeHcoB B (hopMe MUHH-JOKIIAa C IPe3eHTaIHeH

JAnddepeHunpoBanHbIii 3a4€T
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6. MaTepnaibHO-TeXHHYECKOe U y4eOHO-MeToan4YecKoe odecneyeHne
6.1. TpeGoBaHusi K MHHUMAJIBHOMY MAaTEPHAJbHO-TEXHHMYECKOMY M  y4eOHO-
MeTOJUYECKOMY oO0ecleYeHMI0 YCJIOBMI  peajqu3allid NPOrpaMMbl  JAUCUMIIMHBI
MpelroyiaraeT Hajauuue Yy4yeOHbIX KaOuWHEeTa XHWMHH, B KOTOPOM HMEETCS BO3MOXHOCTh
obecrieunTh CBOOONHBIN nocTyn B HMHTepHET BO BpeMs y4eOHOTro 3aHATHS W B TIEPHOJ
BHEYUYEOHOM JesITeIbHOCTH 00yUarOIIHUXCSl.

B coctaB kaOMHETOB XMMHHM BXOJAT Ja00paTOpuH € 1aOOpaHTCKOW KOMHATOM.

[Tomerenns: kKaOUHETOB (PU3UKU, XUMHU U OMOJOTMU JOJDKHBI YAOBIETBOPATH TPEOOBaAHUAM
CanunrapHo-3nuaemuonorndeckux npasmwi u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHbl TUIIOBBIM OOOpY/IOBAaHHEM, YKa3aHHbIM B HACTOALIUMX TPEOOBAaHHUAX, B TOM 4YHCIIE
CHEeMaTM3UPOBAHHON yuyeOHOW MeOenbl0 U CpeacTBaMU OOydYeHHs, JIOCTAaTOYHBIMHU ISt
BBINOJIHEHUS TPeOOBaHUIN K YPOBHIO OJATOTOBKH O0YUaIOIIUXCSL.

B xabuneTax nMeeTcsi MyJbTUMeIUITHOE 000pyAOBaHHUE, IIOCPEACTBOM KOTOPOTO YYaCTHUKU
00pa3oBaTeNLHOIO Mpollecca MOTYT MPOCMAaTpUBaTh BU3YaJbHYIO HH(pOpMaLUi0 Mo (u3MKe,
CO3/1aBaTh NIPE3EHTALIMH, BUIEOMATEpUAIIbI U T.I1.

B cocraB y4eOHO-METOAMYECKOTO U MaTEPUATHHO-TEXHUYECKOTO OOECIEUCHHUsT MPOTrPAMMBbI
y4eOHOM TUCIUTUTHHBI «XUMUS BXOJIST:

*  MHOTO(YHKIIMOHAIBHBIA KOMIUICKC TPEIo1aBaTels;

*  HarJsIIHBIC TOCOOUs (KOMIUIEKTHI YYeOHBIX TAOJHII, TUIAKATOB, MOPTPETHI BHIIAIOIIHXCSI

YYEHBIX B 00J1aCTH €CTECTBO3HAHUS H T.I1.);

*  UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC CPEJICTBA;

*  JKpaHHO-3BYKOBBIE TIOCOOHS;

*  KOMIUIEKT JICKTPOCHA0KEHUSI KAOWHETOB;

* TEXHHYECKHE CPEIICTBA OOyUCHUS;

*  JIEMOHCTpaIllMOHHOE 000pyAOBaHHE (0OIIEro Ha3HAYEHUS U TEMaTHUYeCKHe HaOOPhI);

» naboparopHoe oOopynoBaHue (0OIIEro Ha3HAYCHHUS W TeMaTHYeCKWe HAOOpHI, B TOM
qpciae I MMOCTAaHOBKH JIGMOHCTPAIIMOHHOTO W YYEHHYECKOro JKCIIEPHMEHTA,
pEaKTUBbI);

* CTaTWYECKHe, JUHAMHYCCKUE, JEMOHCTPAIIMOHHBIE M Pa3/JaTOYHbIC MOIEIH, BKIIIOYAs
HATypaJbHBIE OOBEKTHI;

*  BCIIOMOTaTelIbHOE 000PY/I0BAaHUE;

*  KOMIUIEKT TeXHUYECKOW JOKYMEHTAI[MU, B TOM YHMCIIEC MACropTa Ha CpelcTBa O0ydeHUs,
WHCTPYKIIMY TI0 UX UCIIOJIb30BAaHUIO H TEXHUKE 0€30I1aCHOCTH;

*  OubOmMoTeuHsbI HOoH.

B Oubnmuorteunslii GoHI BXOAAT y4eOHUKH, ydeOHO-MeToaudeckue KOMIUIEKTH (YMK),
o0ecreunBarOIINe OCBOCHHWE YUYEOHOW JUCHUIUIMHBI «XUMHS», PEKOMEHIOBAHHBIE HIU
JOMYIICHHBIC U HWCIOJIb30BaHUS B TMPO(ECCHOHANBHBIX 00pa30BaTEeIbHBIX OpPraHU3AIUsX,
peaTM3yIOmuUX 00pa30BaTENbHYID HPOrpaMMy CpeaHero oOmiero oOpa3oBaHHS B Ipeaenax
ocsoenust OITOII CITO na 6a3e oCHOBHOTO 001IeT0 00pa3oBaHMUs.

bubnuoreunpiii  GoHA  COAEPKUT (U3MUECKHE OSHIUKIONEIWH, aTJIachl, CIIOBapH,
CIPAaBOYHHUKHU 1O (PHU3HMKE, XUMHUHU, OMOJIOTHH, HAyYHYIO W HAyYHO-IOMYJISIPHYIO JIUTEpATypy
€CTECTBEHHO-HAYYHOTO COJICPIKAHMUS.

B mpomecce ocBoeHHsI MporpaMMbl yU4eOHOH JUCIMIUIMHBI CTYAEHTBI JIOJDKHBI HMETh
BO3MOXXHOCTh JIOCTYIa K DJIGKTPOHHBIM Y4eOHBIM MarepualiaM 10 €CTECTBO3HAHMIO, BKIIIOUAs
¢u3nKy, XHMHUIO, OHOJOTHIO, HWMEIOIIUMCS B CcBOOOIHOM jgoctyne B cetu VHTepHer
(3MEKTPOHHBIM KHUTaM, IIPAaKTHUKyMaM, TecTaM, MaTepuaiam EI'D u np.).
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6.2UndopmanuonHoe o0ecnieyeHne 00y4eHU
OcHoBHas JuTEpaTypa
I'adpueasin O. C. Xumus. 10 xnacc : 6a30Bblii ypoBenb : yueOHuk / O. C. T'abpuemnsn, U. T
Octpoymos, C. A. CrnankoB. — 6-¢ u3a., crep. — Mocksa : [Ipocsemienue, 2024. — 128 ¢. —
URL: https://e.lanbook.com. — Pexum nocryna: o noanucke. (PILY)

I'adpueasin O. C. Xumus. 11 kmacc : 6a3oBslii ypoBens : yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnankoB. — 6-¢ u3ja., crep. — Mocksa : [Ipocsemienue, 2024. — 127 ¢. —
URL: https://e.lanbook.com. — Pexum nocryna: o noanucke. (PILY)

Pyasutuc I'. E. Xumus : 6a30Bbli ypoBeHb : y4eOHUK, pa3paOOTaHHbIN B KOMILJIEKTE C Y4EOHBIM
nocoOuem Juis 00pa3oBaTeNbHBIX OpPraHU3alUi, pealu3yoUMX 00pa3oBaTeIbHbIE MPOrpaMMbl
cpenuero npodeccronanbHoro obpaszoBanusi / I'. E. Pymsuruc, ®. I'. ®enpaman. — Mocksa :
IIpocsemenue, 2024. — 336 ¢. — (Yueobnuk CIIO). — URL: https://e.lanbook.com. — Pexxum
nocryta: o noanucke. (PITY)

Pageuxnii A. M. Xumus : 0a30Bblil ypoBEHb : TPEHHMPOBOYHBIE U IMPOBEPOUYHBbIE PabOTHI :
yuebHoe mocolOue, pa3paboTaHHOE B KOMIUIEKTE C YYeOHMKOM Ui 00pa3oBaTelIbHbBIX
OpraHM3aluii, peanu3yromux oOpa3oBaTelbHbIE MPOrpaMMbl CPEIHEro MpodeccruoHalIbHOTO
obOpazoBanus / A. M. Pameukwuii. — Mocksa : [IpocBemenue, 2024. — 80 c. — (YuebHuk
CIIO). — URL: https://e.lanbook.com. — Pexxum noctymna: nmo noamucke. (PITY)

Pym3urtuc I'. E. Xumus : 6a30BbIi ypOBEHD : YYCOHHK, pa3pabOTaHHBIN B KOMILIEKTE ¢ Y4€OHBIM
nocobueM st 00pa30BaTENBHBIX OpPTaHHU3AINi, peau3yIoNMX 00pa3oBaTelbHBIC MPOTPAMMEBI
cpennero npodeccruonansHoro odpazoanus / I'. E. Pymsuruc, ®@. I'. ®enpaman. — Mockaa :
[Ipoceemienue, 2024. — 336 c. — (Yuebnuk CII1O). (PITY) — 60 k3.

Pageuxnii A. M. Xumus : 0a30Bblil ypOBEHb : TPEHHMPOBOYHBIE U IMPOBEPOUYHBbIE PabOTHI :
ydueOHOe Tocobue, pa3paboTaHHOE B KOMIUIEKTE C Y4YeOHHKOM i 0Opa3oBaTelbHBIX
OpraHu3aIii, peaan3yrmux o0pa30BaTeNbHBIE MPOTPaMMBl CPEIHEro MpPOPEeCcCHOHATHLHOTO
oOpazoBanus / A. M. Papeukwuii. — Mocksa : [IpocBemenue, 2024. — 80 c. — (YuebHuk
CIIO). (@I1Y) — 60 sxs3.

JlonmosiHUTEIBLHAS JIUTEPATYPA
Xumus. 10 kaace : yrnyOnenHslid ypoBens : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun [u ap.] ; mox pemakuuer B. B. Jlynmna. — 11-e wm3m., crep. — Mocksa :
[IpocBemenue, 2024. — 446 c. : wn. — URL: https://e.lanbook.com. — Pexxum noctyma: mo
noamnucke. (PITY)

Xumus. 11 kaace: yriyosnennslid ypoBeHs : yueObnuk / B. B. Epemun, H. E. Ky3smenko, A. A.
Hpoznos, B. B. Jlynun ; nox penakuueit B. B. Jlynuna. — 11-e usn., crep. — Mocksa :
[Ipoceemenue, 2024. — 478 c. : un. — URL: https://e.lanbook.com. — Pexum nocrtyna: mo
noanucke. (OITY)

7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JIESITEJIBHOCTH
KoHTpoib 1 o11eHKa pe3ybTaTOB OCBOCHUS YUECOHOU TUCITUTIIIUHBI OCYIIECTBIISICTCS
MpPerno/iaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUUECKUX 3aHATUN, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHHSI O0YYarOIIMMHUCS WHIANBUyTBHBIX 3aJaHUN U IPOMEKYTOUYHOM aTTeCTaIlei.
MeTo/1bI KOHTPOJISI HAMPaBJICHBI Ha MPOBEPKY 00yJAIOIIUXCSI:

v — BBIIOJIHATH YCIOBUS 3/IaHKsI HA TBOPUECKOM YPOBHE C IIPEACTABICHHEM COOCTBEHHOM
MIO3UINH;

v\ — JleNaTh OCO3HAHHBIN BEIOOP CIIOCOOOB IEWCTBHI M3 paHEe H3BECTHBIX;

v\ —OCYILECTBIIATH KOPPEKIUIO (MCIIPABIEHUE) CIETaHHBIX OIIMOOK Ha HOBOM YPOBHE
npeiaraeMbIX 3aJ1aHHi;
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v - pa6OTaTB B I'pyHIic v MpeaACTaBJIATh KaK CBOIO, TaK W IMO3HUIUIO I'PYIIBL

Conepxanue
o0y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B €SI TeJIbHOCTH
CTYJAE€HTOB(HA YPOBHE Y4eOHBIX el CTBHII)

D®opMbI 1 METOABI
KOHTPOJISI M OlleHKH
pe3yJbTATOB 00yUEeHHUs

Pa3gen 1. OcHOBBI
CTPOEeHUus!
BellecTBAa

Pazpea 2.
XumMu4ecKue
peakuuun

Pazpmea 3.
CtpoeHue u
CBOMCTBA
HEOPraHN4eCcKHuX
BelleCTB

Pazpea 4.
CtpoeHue u
CBOMCTBA
OpPraHuvyecKux
BelleCTB

Pazpea 5.
KuHeTrnueckue u
TepMOAUHAMUYEC
KHe
3aKOHOMEPHOCTH
NMPOTEKAHUS
XHMHYECKHX
peakuuit

Pa3nen 6.
PacTBOpbI

Pa3zgen 7. Xumus
B OBITY U
NMPOU3BOJACTBEHHO
H J1eTeIbHOCTH
YeJ0BeKa

- c(hopMHpPOBAaHHOCTh MPEJCTABICHUN: O
XUMHYECKON COCTAaBJIAIOLIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHUPA, POJH
XUMUU B O3HAHUU SIBJCHUN TPUPOIBI,

B (OPMHUPOBAHUHM MBILUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH,
HEOOXOUMOM IS PElIeHUs MPAKTUUYECKUX 3a]a4
U DIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOIHOM Cperie;

- BIIaJCHHE CHCTEMOM XMMHMYECKHX 3HAHHI,
KOTOpasi BKJIIOYAET: OCHOBOIOJIAratolIue MOHITUS
(XMMUYECKUH  DJIEMEHT, aTOM, JJIEKTPOHHAs
00o0s109Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIH
aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIATEILHOCTD, CTENEHb OKHUCICHHUS,
XUMUYECKasl CBSI3b , MOJIb, MOJSIpHas Macca,
MOJSIDHBIH ~ 00BbEM,  YIJICpOAHBIA  CKEJIeT,
(GyHKIIMOHATBHAS TPYIIA, PaJAUKall, U30MEpPHUS,
U30MEpPBI, TOMOJIOTUYECKUH  psii, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOJA- U a30TCOJEpIKallue
COoeIMHEHMs, OMOJIOTUYECKN aKTHUBHBIC BEIECTBA
(yrneBojipl, KHUpBI, O€JIKH), MOHOMEp, MOJHUMED,
CTPYKTypHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHECHMS, KPUCTAUIMYECKAsl PpEelIETKA, THUIIbI
XUMHUYECKHUX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC, H5K30-U SHIOTEPMUUYECKHE,
peakiuu HOHHOTO oOMeHa), pacTBop,
JIEKTPOJIUTHL, HEIJIEKTPOJIUTHI,
INEKTPONIUTHYECKAST JTUCCOLMAIUS, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON PEaKIIHH,
XMMHYECKOEe paBHOBECHUE), TEOPUHU

U 3aKOHBI (TEOpHUsI XMUMHYECKOTO CTPOCHUS
opranndeckux BemectB A. M. bytieposa, Teopus

ANEKTPOIUTUYECKON JMCCOLMALNH,
nepuoauyeckuit 3akon . . MenpaeneeBa, 3aKoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,

CUMBOJINYECKUHN SI3BIK XUMUH, (DAKTOIOTHUECKHE
CBEJICHUS O CBOICTBax, COCTaBe, MOJYYECHUU U
6e30macHoM UCITI0JIb30BAaHUHU BAKHEUILINX
HEOPTraHWYECKUX U OPraHUYeCKUX BEIIECTB B
OBITY W IMPAaKTHYECKOH /1eATEIbHOCTH YEJIOBEKa;

- c(OpMHPOBAaHHOCTh YMEHHUU BBISBIIATH
XapaKkTepHbIE MPU3HAKU

U B3aUMOCBSA3b  HW3YUYEHHBIX  IOHSATHUH,
IPUMEHATh COOTBETCTBYIOIIME TOHATHS IPHU
ONMCAHUU CTPOCHUS U CBOMCTB HEOPTraHUYECKUX U
OpraHMYECKUX BELIECTB W HUX IPEBPALICHUN;

Texkymuii KOHTPOJb B
dopme:

- YCTHOTO U INUCBMEHHOIO
o1mpoca;

- 1abOpaTOPHBIX paboOT;

- TECTUPOBAHUsS II0
TEMaM.

Py0e:xxHbIi KOHTPOJIb B
dopme:

- POBEPOYHBIX PabOT 1O
OCHOBHBIM TEMaM
JTUCUHUTLITUHBI;

HUToOroBblii KOHTPOJIb

B popme
nudepeHIpoOBaHHOT

0 3a4é€Ta
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BBISIBIIATh B3aMMOCBS3b XMMHWYECKHX 3HAHHU C
HOHSTUSIMHU

u MpEACTaBICHUAMU Ipyrux
€CTEeCTBEHHOHAYYHBIX MPEIMETOB;

- c(OPMUPOBAHHOCTh YMEHHUH HCIIOJIb30BATh
XUMHYECKYIO HOMEHKJIaTypy IUPAC u
TPUBHUAJIBHBIC Ha3BaHUA Ba)KHEHUIIINX BCIIICCTB
(aTHIIEH, aleTUJICH, TJIMIICPYH, dhenom,
dopmanbpaerun, yKCycHas ~KHCIOTa, TJIHIIMH,
yrapHblil ra3, YrJieKHCIbId ra3, aMMHUaK, raiieHas
HU3BCCTh, HEramcHas HU3BCCTb, IIMThCBAsA COAa H
IIp.), COCTaBIATH (HOPMYJIBI HEOPTaHUYECKHX |
OpTraHU4YC€CKUX BCHICCTB, YPABHCHUSA XHUMHUYCCKUX
peakuui, OOBSICHATH UX CMBICI; MOJATBEPKIAThH
XapaKTepHbIE XMMHYECKHE CBOWCTBA BEIICCTB

COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMHU u
3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUN;
- c(hopMUPOBAHHOCTH YMEHUH

yCTaHABJIMBATh MPUHAIEKHOCTh U3YYEHHBIX

HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB
K OTIpeIeIeHHBIM KJIaccaM M IpyTiaM

COEIMHEHHH, XapaKTepHu30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPEIEIATH BUIBI

XUMHUYECKHUX CBsI3el (KOBaJeHTHas, UOHHas,
MeTaJuIn4ecKas, BOJOPOIHAS ), TUIIBI

KPUCTAINIMYECKUX  pEmETOK  BEIIECTB;
KJIaccu(UIMpPOBaTh XMMUYECKHE PEAKLINY;

- BJIaJICHUE OCHOBHBIMH  METOJAMH
HAYYHOTO TIO3HAHUS BELIECTB U XUMHYECKHX
SIBJICHUI (mabmoenue, U3MEPEHHE,
9KCHEPUMEHT, MOJICTUPOBAHUE);

- ¢(hOopMHUPOBAaHHOCTh YMEHUN NPOBOAUTH
pacuéTsl MO0 XUMUYECKUM (GopMyaM

U YpaBHEHHUSIM XUMUYECKHUX peakiuil ¢
UCTIOJIb30BaHUEM ¢buznueckux BEJIMYUH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIHMYECTBEHHOM
CTOPOHBI:  Macchl, 00BbéMa (H.y.) Ta3oB,
KOJIMYECTBA BEIIECTBA; MUCIOJb30BAaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl TPHHITHS PEIICHUA B
KOHKPETHBIX JKU3HEHHBIX CUTYyallUsIX, CBS3aHHBIX
C BEILIECTBAMU M UX IPUMEHEHHEM;

- c(hOpMHUPOBAHHOCTh YMEHHH IJIAaHUPOBATH
U BBIIOJNHATH  XUMHYECKUH  HKCHEPUMEHT
(mpeBpalieHuss OpPraHMYeCKHMX BELIECTB MpH
HarpeBaHUU, MOJyuYeHHE ITUIICHA U U3Y4YECHUE €ro
CBOICTB, KaueCTBEHHbIE PEaKLUU Ha allbJETU[IbL,
KpaxMmaJl, YKCYCHYIO KHCJOTY; JeHaTypauus
OelKOB TpU HarpeBaHUM, I[BETHbIE pPEaKIHUU
0€NKOB; TMPOBOJAUTH PEAKIMM HOHHOTO OOMEHa,
OTIpeIeNATh Cpely  BOJHBIX  pacTBOPOB,
Ka4yeCTBEHHbBIE PEaKIUH Ha CyIb(aTt-, KapOoHaT- U
XJIOPUJ-aHHOHBI, Ha KaTHOH aMMOHMsI, peulaTh
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IKCIIEPUMEHTATbHBIS 3aaun o TeMaM
«Metamb» u «Hemeramib») B COOTBETCTBUU C
NpaBUJIaMd  TEXHUKH  OE30MacCHOCTH  TIpH
oOpalieHun ¢ BeIeCTBAaMH U J1A0OPATOPHBIM
o0opysOBaHHEM;  MPEACTABIATh  PE3YJILTATHI
XMMHYECKOT0 JKCIepuMeHTa B (opMe 3amucu
YPAaBHEHUN  COOTBETCTBYIOUIUX  pEaKUUd U
dbopMynupoBaTh BBIBOABI HAa OCHOBE ATHX
pE3yNbTATOB;

- c(hopMUPOBAHHOCTH YMEHUS
AHATM3UPOBATh  XUMHUYECKYI  HH(OpMAIHUIO,
MoJIydaeMyr0 M3 pasHbIX ucTouHukoB (CMU,
WHrepuer u ap.);

- c(opmMupOBaHHOCTh yMEHUN COOIIOIATH
npaBuIia 9KOJIOTHYECKH 11eJ1ec000pa3zHOro
MOBE/IeHUsl B OBITY U TPYAOBOIl IEATEIHHOCTU B
[EeNSIX ~ COXPaHEHUS  CBOErO  3J0POBBS W
OKpYXalollleil MNPUPOJHONW CpEeIbl; Y4YUTHIBATh
OMACHOCTh BO3JICUCTBUS HA YKHBBIC OPTAHU3MBI
ONpEENIEHHbIX  BEIIECTB, TMOHHUMAas, CMBbICI
nokazatesnst [TIJIK;

- Ui o0yyaroummxcs ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU  3JI0POBBSI:  CPOPMUPOBAHHOCTH
yMEHHUsSI TMPUMEHATh 3HaHUA 00 OCHOBHBIX
JMOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB W
XUMHUYECKHX SIBJICHMIA;

- Ons CcHembIX U cIaOOBHUISIIMX
oOyygaromuxcs: chOpMUPOBAHHOCTh YMEHUS

UCIIOJIb30BATh Pelibe(PHO TOUEHHYIO CUCTEMY
o6o3nauennii JI. bpaiins s 3anucu

XUMUYCCKUX (HOPMYII.

HHaHI/IpyeMbIe JIMYHOCTHBIC PC3YyJIbTAThI B XO4€ pCajin3alivu IMporpaMmMbl JUCHUITIIIMHBL

Kon
JJMYHOCTHBIX
JINYHOCTHBIE Pe3yJbTAThI
pe3yabTaToB
peaju3anuu NporpaMMbl BOCIIUTAHUS
peanu3anuu
(Oeckpunmopwi)
NMPOrpamMmbl
BOCIIMTAHUS
Cobmrogaronuii ¥ MpomnaraHIupyONIMil MpaBuia 30pOBOr0 U 0€30MacHOro obpasa KU3HH,
CIIOPTa; MPEIyNpexKAAIMUNA TUOO0 MPEOoJONEBAIONINI 3aBHCUMOCTH OT alKOrojsi, Tabaka, JIP 9
MICUXOAKTUBHBIX BEIICCTB, a3apTHBIX Hrp W T.1. COXpaHAIOMHUN ICHXOJIOTHYECKYIO
YCTOMYHMBOCTh B CHTYATHBHO CJIOYKHBIX MJIM CTPEMHUTEIHBHO MECHSIFOITUXCSI CUTYAIIHSIX
3a00TAIUiCS O 3alIUTe OKPY’KAIOIIEH Cpelbl, COOCTBEHHOW M 4y>KOH O€3011acHOCTH, B TOM JIP 10

qrciie uppoBoit
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