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IIpumepuas padovyaa mporpamMmma cpegHero odomero oopasoBaHus
no xumuu (0a30BBIN YyPOBEHB) cocTaBjieHa Ha ocHoBe DenepanbHOro
3akoHa ot 29.12.2012 Ne 273-®3 «06 oGpasosanum B Poccuiickoit
Denepanum»!, TpeboBanuii k¥ pe3ysbraraM OCBOEHHA OCHOBHON 00-
Pa30oBaTe/IbHOM IIPOrpaMMbl CpeJHero o0Iero oopa3oBaHHA, IpPe-
craBinenusix B DenepasbHOM rocyJapCTEEHHOM OOpPa30BATEIIHHOM
craHaapre cpeaHero odmero obopasosanusaZ, ¢ yuérom «Konumenmumum
npenogaBaHus ydeOHOro mpeamera «XuMuUa» B 00pa3doBaTEIbHBIX
opranun3anuax Poccuiickoit ®enepanuu, peanru3ymmux OCHOBHbBIE
o0meo0pa3oBaTe/ibHbIe IIPOrPAMMBI»® M OCHOBHBIX IIOJIOKEHUN
IIpumepHOit nporpaMmmsel BocnuTauusa? .

MNOACHUTEJIbHASA 3AMNCKA

OcHOBY MMOAXOM0B K pa3paboTKe MpUMEpPHOM pabodeil mporpam-
mel COO mo xumMum, K OmpeaesieHHI0 O0ILIel cTparerud OO0ydeHusd,
BOCHUTAHUS U PA3BUTHUS 00y4YaIOIMXCSA CPEICTBAMU y4€0HOro mpes-
mera «Xumua» giaa 10—11 kinaccos Ha 0a30BOM YPOBHE COCTABUJIH
KounenryaabHbie nojiokenus ®I'OC COO o B3anmMoOOyCJIOBIIEHHO-
CTHU ILejiel, COoOep:KaHusd, Pe3yJIbTaTOB O0ydYyeHus U TPeOOBaAHUUN K
YPOBHIO IOJArOTOBKHU BHINMYCKHUKOB

B cooTBeTCcTBMM C JAHHBIMHU IIOJIOKEHUSIMH IIpUMepHasa pabouasa
nporpamma COO (Ga30BBIil yPOBEHB): YCTAHABIUBAET 0043aTEJIbHOE
(uaBapuaHTHOE) mpeagMeTHOe coaep:raHUe, ompenensier
KOJINYECTBEHHbIE Y KAYEeCTBEHHBIE €r0 XapaKTEePUCTUKH HA KaKIOM
Jrare M3ydyeHHsA IpPeaMeTa, IMpPeayCMAaTPUBAET MPUHIUNBI CTPYKTY-
PUPOBAHUS COAEPIKAHUSI M PACIPEIEIeHUusa ero o KjiaccaM, OCHOB-
HBIM pa3jejiaM U TeMaM Kypca; OaéT MpUMEepPHOe pacrpeneieHue
y4e€0HBIX YAaCOB II0 TEMaTUYECKHM pa3aeiiaM, PEeKOMEeHAyeT IIpH-
MEPHYI0 IIOCJIeN0BATEJIHbHOCTh H3yYEHHSA OTHEJIbHBIX TEM Kypca C
Yy46TOM ME:KIPEeJMEeTHBIX U BHYTPUIOPEIMETHBIX CBA3€H, JIOTHKU
y4e0HOro Ipoiecca, BO3pacTHBIX OocobeHHocTel y4yamuxca 10— 11
KJIACCOB; JAa€T METOAUYECKYI0 HHTEPIIPETAIUIO IleJjiell U3ydeHUs
nmpegMeTa HA YPOBHE: COBPEMEHHBIX IIPUOPUTETOB B CHCTEME

1 @enepanbHbi 3akoH oT 29.12.2012 Ne 273-®3 (pex . ot 16.04.2022) «O6
oGpasosanuu B Poccuiickoit ®enepamum».
2 [Ipuxa3 Munoopuayku Poccum ot 17.05.2012 Ne 413 «O06 yrBep:xaeHuun

denepansaOro rocy1apCTBEHHOTO 00pa3oBaTeJILHOTO crangapra
cpeaHero oomero oo0pa3oBaHUI»
3 «Koumenmuss mnpemnogaBaHus ydeOHoro mnpenmera «Xumus» B 00paso-

BaTeJIbHBIX opraHu3anuax Poccuiickoit Pemepanmum, peasin3yommx OcC-
HOBHBIE 00meo0pa3oBaresbHbIe IporpamMmmen (yTB . pemennem Kosternn
Munnpocsemenus Poccun, nporokos or 03.12.2019 No ITK-48H) .

4  I[IpumepHas nmporpaMmmMa BocnuTaHud (0ogoOpeHa pemenuem geaepaabHOTO
y4€0HO-MeTOAUYIECKOro OO0bequHEeHusa 1o ofmeMy OOpa3OBaAHHUIO,
npoTtoxoi ot 02.06.2020 Ne 2/20) .
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cpeagHero ooduero odopa3oBaHHA, COIEPIKATEIHHOM XAaPAKTEPHUCTUKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUs OCHOBHOI 00pPa30BaTEJIBHOM
mporpamMmsbl cpeiHero oo0mero o0pa3oBaHus (JIMYHOCTHBIX, MeTAa-
OpegMEeTHBIX, IIPEJIMETHBIX), OCHOBHBIX BHIOB y4e€0HO-IIO3HaABa-
TEJIbHON JEeSTEJIbHOCTU YYE€HUKaA II0 OCBOEHHIO COJEPIKAHUS IIPEJ-
mera [lo BceM Ha3BaHHBIM MHO3WUOHUAM B IpPOrpaMme COOJIIOJEeHA
npeemcrBeHHOCTs ¢ IIpumepHoii paGoueit mporpaMMoOii OCHOBHOIO
o0mrero oopasosanua mo xumuu (o111 8—9 Ki1accoB 06pa3oBaTEILHBIX
opraHu3anuii, 6a3oBbIi YPOBEHDb)5 .

JanHasa nporpamMma sIBJIsS€TCA OPUEHTHPOM JIJI COCTABJIEHUS pa-
60oYMX IMpPOrpamMm, aBTOPHI KOTOPBIX MOTYT NPENJIOKUTH CBOI IMOAXO0/
K CTPYKTYPUPOBAHHIO U IIOCJIEIOBATEJIHHOCTH HU3YyYE€HUS YyIEOHOro
Marepualia, a TaK:Ke CBOE BUJEHHE OTHOCHUTEJIbHO BO3MOYKHOCTHU
BbIOOpPA BApUATHUBHOM COCTABJIAIOIIEH COJEP:KAHHUA IIpegMeTa Io0-
HOJIHATEJIBHO K 00A3aTebHOM (MHBAPHMAHTHOI) YacCTH €ro cojaep-
JKaHUA
OBLLASA XAPAKTEPUCTUKA YHEBHOI O MPEAMETA «XUMUSA»

Xumuueckoe o0pa3oBaHue, MOJIyIaA€MO€ BBIILYCKHUKAMHU CPeIHeNn
IIKOJIbI, IBJIIETCA HEOTHhEMJIEMON 4acCThi0 ux obpasosanHoctu . OHO
CIIY’KUT 3aBEePIIAIMIMM JITANMOM PEAJIM3alNU HA COOTBETCTBYIOIIEM
emMy 0a30BOM YpPOBHE KJIIOYEBBIX IEHHOCTEH, NPHUCYIIUX ILE€JIOCTHOM
CHCTeMe XHMHYECKOro oO0Opa3oBaHUS . JTH [EHHOCTH KacaloTca
MO3HAHUA 3aKOHOB IPUPOAbI, (DOPMUPOBAHHA MHPOBO33PEHUA H
001Ieil KyJIbTYypPhl Y€JIOBEKA, a4 TAKIKE JIKOJOTHYeCKH O0OCHOBAHHOIO
OTHOLIEHUS K CBOE€MY 3[OPOBBIO U IMPUPOIHON cpene . Peanuayercs
XUMHYECKOe O0Opa3OBaHME YYAIIUXCA CPeJHElN IIKOJIbI CPeICTBAMHU
yue0Horo npeagmera «XuMUSI», COOEP;KAHNE U IMOCTPOEHHE KOTOPOro
ompejesieHbl B MporpaMMe € y4€TOM CIeNU(PHUKU HAYKH XUMHH, €€
3HAYEHUs B MO3HAHUM MPHUPOABI U B MATEPHAJBHON IKUIHU
o0mecrBa, a TakKe C y4YEéTOM OOIIHUX IeJlel U IPHUHIUIIOB,
XapaKkTepU3ymouUuX COBPEMEHHOE COCTOSHHE CHCTEMbI CpeIHero
o0mero odpasosauusa B Poccuiickoii @enepauuu . Tak, manpumep,
npu (OpPMUPOBAHUM cCOJep:KaHUA npeamera «XUMUS» YUITEHBI
cllelyoIue MOJI0KEeHNA O Clienu(prKe 1 3HAYCHUN HAYKU XUMUH:

s XuMusa KaK 2JIEMEHT CUCTEMbI €CTECTEEHHBIX HAYK UTPaeT 0CO0yI0
POJIb B COBPEMEHHOM IUBUIM3AINN, B CO3TAHUU HOBOM 0a3bl
MaTepuasibHOM KyabTypsl OHa BHOCUT CBOM BEJang B ¢op-
MHPOBaHNE PANMOHAJILHOTO HAYYHOIO MBINUIEHHUSA, B CO3qaHUeE
EeJIOCTHOI'O MPEeICTABJIEHUA 00 OKPY:KaoIleM MHUPe KaK O eIWH-

5 IlpumepHaa pabodasa mIporpaMmMa OCHOBHOrO O0mero o0pas3oBaHUA IIO
xumuu (6a30BbIil yporeHb) (mias 8—9 kiaaccor oGpa3oBarebHBIX Opra-
Husanuii) (ogoOpeHa pemeHueMm ¢enepasbHOrO y4eOHO-METOUIECKOro
00bequHEeHUsA 10 00memMy 00pa3oBanuio, mpoToroJa 3/21 or 27.09.2021) .
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CTBE IPHUPOJLI U YEJIOBEKAa, KOTOpPoe (hopMHpYyeTCA B XUMHUM Ha
OCHOBE MOHUMAaHUS BEIIECTBEHHOI'0 COCTABA OKPY:KAIOUIero Mupa,
OCO3HAHUSA B3aWMMOCBA3U MEKJY CTPOEHHEM BeIeCTB, WUX
CBOMCTBAMHY U BO3MOZKHBIMU O0JIACTAMY HIPUMEHEHUA
m TecHOo B3auMoznelicTBysT C OPYrMMH €CTECTBEHHBIMH HayKaMu,
XAMHUA CTAJIa HEOTHhEMJIEMON YaCThI0 MUPOBOM KYJIBTYPbI, HEOO-
XOIZUMBIM YyCJIOBHEM YCIIEIIHOIO TPyJda U JKU3HU KaMKJO0r0 UYIeHa
obmecTea . CoBpeMeHHas XMMHA KaK HayKa CO3HOATeJbHAs, KaK
HayKa BBICOKHX TEXHOJIOTMI HAIIPABIIEHA HA pelleHue riodaib-
HBIX NPO0JIEM YyCTOMYNEBOIO Pa3BUTHUSA Y€JIOBEYE€CTBA — ChIPhEBO,
9HEPreTUYEeCKO, IHIINEBOI, OJKOJIOTMYECKOIl O0e30IIacCHOCTH u
OXPaHBI 3TOPOBHA
B coorsercrBuu ¢ obomumu neaamu u npuHnunamu COO copep-
skaaue npeamera «(Xumma» (10—11 xiaaccel, 0a30BBIN yPOBEHBb
U3y4YE€HUsI) OPUEHTUPOBAHO MPENMYINECTEEHHO HA OOIIEeKYJIHTYPHYIO
HOATrOTOBKY OOydYamoIIuXxCsid, HEOOXOOMMYI0 HuM [IJIA BbIPAOOTKH
MHPOBO33PEHYECKUX OPHEHTHPOB, YCIEUIHOTO BKJIIOYEHUS B KU3Hb
conuyma, MPOJOJIKEHNs O0Opa3OBaHUA B PA3JIUYHBIX O0JIACTAX, HE
CBSI3AHHBIX HEIIOCPEJCTBEHHO C XUMUEH
Cocrasnsromumu npenmera «XuMus» SBIAIOTCI 0a30BbIE KypPCHI
— «Opranuveckas xumua» U «O0mas ¥ HeOpPraHUYECKaAA XUMUA,
OCHOBHBIM KOMIIOHEHTOM COJEPIKAHUS KOTOPHIX SIBJIAIOTCA OCHOBBI
0a30BOI HAYKH: CHCTE€MA 3HAHHUN II0 HEOPraHWYeCcKou xumuu (C
BKJIIOYEHUEM 3HAHUN U3 O0IIell XMMHU) M OPraHuYeCKOM XUMHH .
@opmMupoBaHUe JAHHOM CHCTEMbI 3HAHHUN NPU U3YIEHUU IIpeaMeTa
o0ecneuynBaeTr BO3MOYKHOCTH PACCMOTPEHHA BCEro MHOrooopasus
BELIECTB HA OCHOBE O0IIUX IOHATHI, 3aKOHOB U TEOPUH XUMHUU
Crpykrypa comepsxkanua KypcoB — «OpraHuyeckasa XUMHA» U
«O0mas 1 HeopraHudYecKkasa XuMus» chopMUpPOBaAHA B MpOrpamMme HaA
OCHOBE CHCTE€MHOIO MOAX0IA K HM3yYeHUI0 y4eO0HOro mMarepuajia u
00ycCJIOBJIEeHA HMCTOPUYECKU OOOCHOBAHHBLIM PAa3BUTHEM 3HAHUM HA
oIpeqenéHHBIX TEOPETUYECKUX YPOBHAX . Tak, B Kypce opraHude-
CKOI XMMHH BEHIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCUYIECKOM
TEOPUU CTPOEHUSI OPTaHUYECKUX COEIUHEHHI, a TaK:Ke Ha YPOBHE
CTEPEOXUMHUIECKUX U JJIEKTPOHHBIX MPEJACTABJIEHUI O CTPOEHUU
BemecTB Ceenmenuss 00 m3ydyaeMbIXx B KypCe BeIIeCTBAaxX HalOTCA B
pPasBUTHU — OT YIJIEBOJOPOIOB [0 CJIOKHBIX OHOJIOTUYECKU aK-
THBHBIX coequHeHUl . B Kypce OpraHm4eckoil XWMHHU TIOJIyYalOT
pa3Butue cpOpMHUPOBAHHBIE B OCHOBHONM IIKOJI€ II€PBOHAYaJILHBIE
HPEeCTABJIEHUS O XWUMHYECKOM CBA3U, KJIACCU(PUKALMUOHHBIX IIPU-
3HaKaX BENIECTB, 3ABUCHMOCTH CBOMCTB BE€HIECTB OT HUX CTPOEHUHA, O
XUMHUYIECKOM peaKmuu
Ilox HOBBIM yriioM 3peHHus B npeamere «XuMmus» 6a30BOro ypOBHS
paccMaTpuBaeTCsi HN3YyYEHHBINI B OCHOBHOI HIKOJIE TE€OpPeTHYEeCKUIL
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Marepuas ¥ (PAKTOJIOTHIECKUE CBEI€HUS O BEIIECTBAX U XUMHIECKOH
peaknuu Tak, B wactHoctu, B Kypce «O0mas m Heoprammdeckas
XUMHUA» ydamluMCHA IIPEJOCTABIsIETCA BO3MOMKHOCTH OCO3HATh
3HAYE€HHWE II€PUOJUYECKOr0 3aKOHA C OOIEeTeOPEeTHUYECKUX WU
METOJOJIOTUYECKUX MO3UINI, IJIyOsKe MOHATh HCTOPUYECKOEe W3-
MeHeHne (PYHKOUI ITOro 3akOHa — OT 0000wmaromen q0 OO0BIACHSA-
I0IEeH U NPOTHO3UPYIOUIEH

Ennnaa cucrema 3HaHUU O BaskKHEHINMX BeNleCTBaX, UX COCTaBe,
CTPOEHUHN, CBOHCTBAaX ¥ INPHMEHEHUU, a TAaKiKe O XHUMHIECKUX
peaknuax, UX CYIIHOCTH U 3AaKOHOMEPHOCTSX IIPOTEKAHUA JOIOJI-
HAeTcsa B Kypcax 10 u 11 KjIaccoB ajieMEHTAMU COJEPKAHUSA, UMEI0-
UMY KYJIbTYPOJOTUIECKUI U NPUKJIAJHON XapakTep . 9T 3HAHUA
CIOCOOCTBYIOT MOHUMAHUI B3aUMOCBA3U XMMHH C IPYyTMMH HayKa-
MU, PACKPBIBAIOT €€ POJIb B IMMO3HABATEJIbHOM U HMPAKTHYECKOH aes-
TEJIBHOCTHU 4Y€JIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUA K IIPO-
IECCY TBOPYECTBA B O0JIACTH TEOPUH U IMPAKTUIECKUX IIPUIIOIKEHUN
XUMHH, IOMOTIal0T BBINYCKHUKY OPUEHTHPOBATHCSI B OOLIECTBEHHO U
JIMYHOCTHO 3HAYMMBIX NpoldJsiemMax, CBA3AHHBIX C XWUMHEH, KPHU-
THYE€CKU OCMBICJIMBATh MH(MOPMANUI0O U NPUMEHATH €€ sl IIOMOJI-
HEHUs 3HAHUN, PelIeHNUs NHTEJUIEKTYAJIbHbIX U IKCIE€PUMEHTAJIBHBIX
HCCIIeI0OBaTEeIbCKUX 3a1a4 B nesiom comepsranue yaedGHOro npeamera
«XuMus»  OAHHOTO YPOBHS  H3Y4YE€HUs OPUEHTUPOBAHO  Ha
dopMupoBanne y ydYalmMXCA MHPOBO33PEHYECKON OCHOBBI [JId
HOHMMAaHUA (PUIOCOPCKUX HUOel, TAKUX KaK: MAT€epPUAJIbHOE €eIUH-
CTBO HEOPraHUYECKOTO0 M OPraHUuvYeCKOro Mupa, OOYCJIOBJIEHHOCTh
CBOIICTB BEIIECTB UX COCTABOM UM CTPOEHHEM, II03HABAE€MOCTH IIPU-
POOHBIX ABJIEHUI HMYTEM IKCHEPUMEHTA M PENIEHUS IIPOTHBOPEIUI
MEKy HOBBIMH (paKTaMU U TEOPETUIECKUMHU MPEIINOChLIKaMU, 0CO3-
HaHUE POJIM XMMHU B PELICEHUM JKOJIOTMYECKHX HpPoldJieM, a TaKKe
npobsieM cOepe:keHUS IHEPreTHIYECKUX PECYPCOB, CHIPbS, CO3qaHUSI
HOBBIX TEXHOJIOTUH M MAaTE€PHUAJIOB

B niane pemenusa 3amad BOCOUTAHUS, PA3BUTUS U COLUAIU3ANNN
00yJYaromUXCsd NPUHATHIE NPOrPpaMMOM IOAXOAbl K OIPEeIeIeHUIO
coepiRaHUs u HOCTPOEeHUs npeaMmera IpeaycMaTpuBaioT
dbopMupoBaHne y ydYamMXCsi YHHUBEPCAJBHBIX Y4YE€OHBIX eHCTBUIA,
uMewmux 0a30BOe 3HAYEHUE NJIA PA3JIUYHBIX BHUOB JEATEIHLHOCTHU:
pemenus npodJjieM, MOMCKA, aHAaM3a W 00padoTrkm wmHpOpMAUUHU,
HEOOXOQUMBIX IJIsi MPUOOPETEeHUA OIBITA MPAKTUIECKON U HMCCJIeO0-
BaTeJIbCKOH J1eITEeJIbHOCTY, 3aHUMAIOIIeH Ba’KHOE MECTO B MO3HAHUU
XUMHUH

LETN N 3AAAHN YHEBHOIO MPEAMETA «XUMUS»
B mpaxkTHke mpemomgaBaHWsI XMMHU KAK B OCHOBHOM, TaK U B
cpeagHel IIKOJie, NPU OIpeJeIeHHH COXEePIKATEeJIBHOI XapaKTepu-
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CTUKHU IeJIell U3yYeHHA IIpeaMeTa HaIlpaBJIEeHHEM [IePBOCTEIEeHHOMN

3HAYMMOCTH TPAJUINHOHHO MNpPu3Haérca ¢(opMHUPOBAHHE OCHOB

XUMHUYECKOU HAYKH KaK 00JIACTU COBPEMEHHOI'0 €CTECTBO3HAHUM,

npaRanecxoifl AeATEeJIBHOCTHM 4YeJIOBEKa M KaAaK OJHOIro m3 KOMIIO-

HEHTOB MHPOBOM KyJAbTYpPhl . C METOOUYECKON TOYKH 3PEHUS TAKOU

IIoaX0a K orpeaeJieHuo uenef/'l HN3YYEeHHUd IIpeaMeTa ABJIIAEeTCA BIIOJITHE

OIIpaBOaAHHBIM
COI‘HaCHO ,E[aHHOfI TOYKEe 3peHud IJIaBHBIMHU IIeJIAMH H3Y4YEeHUA

npeavera «XuMua» B CPEIHEN HIKOJIe HA 0A30BOM YPOBHE SIBIISIIOTCS:

m popMHPOBAHNE CHUCTEMbl XUMHYECKHX 3HAHUUN KAK BasKHeHIIein
COCTABJIAIOMIE €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, B OCHOBE
KOTOPOM JIEIKAT KJIIOYEBHIE MOHATUS, (DyHIaMEHTAJIbHbIE 3AKOHBI
1 TeoOpHuu XMMHNH, OCBOE€HIE A3bIKa HAYKH, YCBO€HNE 1 IOHUMAaHue
CYLIHOCTH JOCTYIIHBIX 00001 enuit MHPOBO33PEHYECKOro
xXapakTrepa, 03HAKOMJIEHUE C HMCTOPHUEN MX Pa3BUTHUA U CTAHOB-
JIeHUsd;

» dopMupoOBaHHE M pPa3BUTHE MPEICTABJIEHUN O HAYYHBIX METOIaX
IIO3HAHUA BellleCTB M XMMHUYECKHUX peaKL[PIﬁ, HeOﬁXO,Z[I/IMLIX AJIsA
npuodpeTeHns yMEHUN OPHEHTHUPOBATHCI B MUPE BEIIeCTB U
XUMHUYECKHUX SBJIE€HHI, HMMEIONUX MECTO B IIPHPOJe, B IIpPaK-
TUYECKOM U IIOBCEJIHEBHOU JKU3HU;

B pa3BuTHue yMeHI/Iﬁ n CHOCO6OB AedATeJIbHOCTH, CBA3aHHBIX C Ha-
OJII0IeHuEeM U O0BICHEHHNEM XUMHUYIECKOr0 dKCIIEPUMEHTA, CO-
O/II0eHHEeM IMPaBUJI 0€30IaCHOr0 0O0paleHusa C BeleCTBaMu
Hapsany c atum comep:kareibHAd XapaKTEePUCTHUKA eJIel U 3agad

n3ydyeHus mpeaMera B mMporpaMMe yTOYHEHAa U CKOPPEKTHPOBaHA B

COOTBETCTBHUH C HOBBIMU IIPHUOPHUTETAMHA B CUCTEMeE 06111e1‘0 cpeaHero

oOpasosanusa . Cerogua B mpenogaBaHUN XUMHUHU B OOJIBIIEN CTEIIeHU

OoTHAaéTCA MNpeanoYTeHHe MNPAaKTUYEeCKOU KOMIIOHEHTE COdep:KaHusd

00y4yeHNnsi, OPUEHTHPOBAHHOM HA IOATOTOBKY BBIILyCKHUKA LIKOJIBI,

BJIAZIECIOUIETO He Habopom 3HaHUMH, a (P yHKIIIOHAIBHOMI

rPaMOTHOCTBIO, TO €CTh CIOCO0aMU M yMEHHUAMH AKTUBHOIO IIOJLY-

qgeHud 3HaHHﬁ U IIPUMEHEHUua uUX B peaJ’[LHOﬁ JKU3HU J1d pelueHuda

HIPaKTUYIECKUX 3aaa4q
B 3To0i1 cBg3u npu udydyeHun npeamera «XuMHI» JOMHUHHPYIOIIEE

3HAYeHHEe MPUOOPETAIOT TAKUE IeJIU U 3aJa9H, KaK:

 aganTanmusa 06yqa10mnxcsl K YCJIOBUAM JTUHaAMHU4YHO pa3BuBa-
IOIEerocai Mupa, (POPMHPOBAHNE HHTE/LUIEKTYaJIbHO Pa3BUTOM
JIMYHOCTHU, TOTOBOM K CaMOOOpPA30BAHUIO, COTPYJAHUYECTBY, Ca-
MOCTOATEJIBHOMY NPUHATHIO TPAMOTHBIX PelIeHUH B KOHKPETHBIX
HKHNU3HEHHBbIX curtyanuax, CBsA3aHHBIX C BelecreaMu n nux
IIpUMEHEHHUEeM;

m dopMupoBaHuEe y O00y4aOUIMXCA KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIMI), WMEIIUX yHHBEPCAJIbHOE 3HaA4YeHHe [JIsd
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PA3JIMYHBIX BHUIOB [€ATEJIHLHOCTHU: pelIeHus npodJieM, NIOMCKA,
anagu3a u o0paboTKu uHdpOpManUHU, HEOOXOIUMBIX HJIA HPUOOG-
peTeHusa onbITa AeATeJIbHOCTH, KOTOPAasA 3aHUMAET BAKHOE MECTO
B MO3HAHWH XWMHWU, 4 TAKKE [JIA OUEHKH C MO3ULHU IKOJIOTHUYIe-
CKOI $6e30IacHOCTU XapakKTepa BIUAHUA BEIIECTB U XUMHYECKHUX
MPOIECCOB HA OPraHU3M Y€JIOBEKA U IIPHUPOSHYIO CPeny;

B Pa3BUTHE IIO3HABATEJIBHBIX HNHTEPECOB, HWHTE/LJICKTYAJIBHBIX H
TBOPYECKHUX CIIOCOOHOCTEH 00yJYaIMUXCs: CIOCOOHOCTH CaMOCTO-
ATEeJIBHO l'IpI/I06peTaTb HOBBIE€ SHAHUA II10 XMMHMHU B COOTBETCTBUHU C
SKHN3HEHHbIMHU HOTpeﬁHOCTHMI/I, HCIIOJIB30BATh COBPEMEHHBIEC HH-
dopManIOHHBIE TEXHOJIOTUM [JIA IMOMCKA M aHaJIu3a y4eOHOHM u
HAYYHO-TIONYJIAPHON nH(MOPMALMA XUMUYECKOTO COMePKAHNA;

m dopMupoOBaHHE M pPa3BUTHE Yy OOYYAMIUXCA ACCOIUATHUBHOIO H
JIOTUYECKOr0 MBbIILJICHUS, HAaOJ/I0IaTe/IbHOCTA, COOPaHHOCTH,
AKKypaTHOCTH, KOTOpPhIe OCO0EHHO HEOOXOJHUMBbI, B YaCTHOCTH,
IIPHU IJIAHUPOBAHUHU U IIPOBEAEHNHU XUMHUYIECKOI'O IKCII€EpHMEHTa,;

E BOCOHTAHWE y OOydalomHuXCa yOeKIEHHOCTH B I'yMAHHCTHYECKOU

HAIPABJIEHHOCTH XHUMUU, €€ BAKHOU POJIM B PEIIEHUU IIO0AIBHBIX

npoGjieM  PaUOHAJIBHOTO IIPUPOAONOJIb3OBAHUA, IIOMOJHEHUS

9HEPreTUIECKUX PECypPCOB U COXPAHEHUs IPHUPOJHOr0 PABHOBECHS;

OCO3HAHUA HEOOXOOUMOCTH O€pPEe’KHOro OTHOIIEHUS K IIPUPOJe u

CBOEMY 3J0POBBIO, a TaK:;Ke NPHUOOPETEHUs OIBITA HCIOJIb30OBAHUS

HNOJIYIE€HHBIX 3HAHUM [ TPUHATHS T'PAMOTHBIX pPeEIIeHHui B

cuTrTyanmuax, CBA3aHHBIX C XUMHUYE€CKUMHU ABJICHUAMU HeJII/I U 3agavyu

u3yd4eHusa npeaMera «XuMUS» MOJIYINUIN MOAPOOHYI0 METOAUIECKYIO

HHTEepHpeTanuo B pasaese nporpavmmsl «llnanupyembie pe3yabTaThl

oCBOEHHA IIpeamera», OJlarogapsa dYemy oDecIedeHo 4éTKoe

InmpencraBJi€eHHUEe O TOM, KaKue 3HaHuid WU YMEHHud HMEIIOT IpaMoe

OTHOIIEHUE K PeaIN3anuu KOHKPETHOH I1eJiu

MECTO YYEBHOI'O MPEAMETA «XUMUSA»
B YYEBHOM TMJ1AHE

B cucreme cpenguero o0mero oopasosanus «XuMmus», udydaemas
Ha 0a30BOM ypOBHE, IPHU3HAHA 00A3aTEJIbHBIM y4€0HBIM IPEIMETOM,
BXOIALIMM B COCTAB mpeamMerHou oOisactu «EcrecrBeHHble Haykm».
Y4ueOubiM itaHoM Ha €€ u3dydeHue orBeaeHo 70 yueOHBIX 4acoB, o 1
vacy B Hememo B 10 u 11 kiaccax coorBercTteeHHO . B remarunueckom
IJIAHMPOBAHUN YKAa3aH pe3epB y4eOHOro BpEMEHH, KOTOpPOe
pexoMeHaAyeTcaA [Jis peaju3anuyd aBTOPCKHUX IOAXOA0B  IIO
HCIOJIb3OBAHUIO PAa3HOOOpa3HbIX (opM opraHu3anuu yd4eOHOro
mpoiecca

XWUMWA (BA30BbIN YPOBEHD). 10-11 knaccel 9



NMAAHUPYEMbDIE PE3YJ1IbTATbl OCBOEHUA YYEBHOIO NMPEOAMETA
«XNMUA»

®I'OC ycranaenupaetr TpeOGOBaHMA K pe3ysibTaTaM OCBOEHHS 00-
YYAOIUMUCSI IIPOrpaMM cpegHero od0mero oopasoBaHus (JIMYHOCT-
HBIM, MeTalpegMeTHBIM u mnpeamerHsiM). HaydyHo-meromgmueckoi
OCHOBOU /Ui pPa3padoOTKU IUIAHUPYEMBIX pPe3yJIbTATOB OCBOEHUS
nporpamMMm CpeaHero oo0mero oopa3oBaHUA SBJIAETCA CUCTEMHO-Ie-
ATEJILHOCTHBIN MOAXO0T

JIMYHOCTHBIE PE3YJIbTATHI
B cooTrBercTBMH € CHCTEMHO-IEATEIBLHOCTHBIM IIOAXOIOM B

CTPYKType€ JUYHOCTHBIX PE3yJ/IbTATOB OCBOEHU:A Ipeamera «Xumusa»

Ha ypPOBHE CpeaHero o0mero o0pa3oBaHUsA BBIAEJIEHBI CJIEAYIOIIue

COCTABJIAIONIIME:

— O0CO3HAHHE O0YYaAIOIIUMHCA POCCHUICKOU IrpaskIaHCKOM HIEHTHY-
HOCTH — TrOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEJILHOCTH H
caMooIIpeaeIeHUIO;

— HaJW4Yue MOTHBALUU K 00y4eHUIO;

— IeJIieHAIIPABJIEHHOE Pa3BHUTHE BHYTPEHHUX yOeKIeHUUN JIUIHOCTH
HA OCHOBE KJIIOYEBBIX IEHHOCTEH N WCTOPUYECKUX TPagUIAI
0a30BOII HAYKU XHUMHH;

— TOTOBHOCTH U CIIOCOOHOCTH OOY4YaIOIIUXCS PYKOBOJICTBOBATHCA B
CBOEU [1eSITEJIbHOCTU IE€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAMU,
HPHUCYIIUMHU IEJIOCTHOU CHCTEME XMMHUYECKOro 00pa3oBaHuMA;

— HaJIWYHE NPABOCO3HAHHUA IKOJIOTMIYECKON KYJIBTYPHI U CIIOCOOHO-

CTH CTABHUTL II€JIM U CTPOUTHh KMU3HEHHbIE ILIaHbI JIMYHOCTHBIE

pe3yJabpTaTrhbl OCBOEHHUA mpeaMera «XuMHA» JOCTUTAlOTCA B €IUHCTBE

y4eOHON U BOCOHUTATEJNBHOU jgeareabHocTH OpraHumsamuu B

COOTBETCTBUU C I'YyMaHUCTUIECKUMH, COLMUOKYJIBTYPHBIMHU, IYXOBHO-

HPaBCTBEHHBIMU LEHHOCTAMHU u uaeajamu poccuiickoro
rPasKIAaHCKOr0 OOIeCTBa, NPUHATBIMH B OOIIECTBE HOPMAMH WU
npasujiamMmu HoBeJeHusd, CIOCOOCTBYIOLIMMU npoieccam

CAMONO3HAHWS, CAMOPA3BUTHUSA ¥ HPABCTBEHHOIO CTAHORBJIEHUS
JIMYHOCTU O0YYAIOMIUXCS

JIuunocTHBIe pe3yJsbTaThl OCBOEHHA mpeamera «Xumusa» orpa-
JKAIOT C(hOPMUPOBAHHOCTH OMBITA MMO3HABATEIBHOU U MPAKTUYIECKOMN
eSATeJIbHOCTH O0YYAIIINXCA MO Pean3aluy NPUHATHIX B O0LIECTBE
EeHHOCTEeM, B TOM YHCJI€ B YaCTH:

1. NpaxxpaHCKOro BOCNUTaHUA:

— OCO3HaHUuda 06yqalomnmnca CBOHUX KOHCTUTYIIHMOHHBIX IIpaB H
00s13aHHOCTE !, YBAKEHUA K 3aKOHY U IIPABOIIOPIIKY;

— IIpeacTaBJIEeHHd O COLHAJIBHBIX HOpMAaxXx H IPAaBUWJIAX MEXRJIUY-
HOCTHBIX OTHOIJ.IEHI/Iﬁ B KOJIJIEKTHBE,

— TIOTOBHOCTHU K COBMeCTHOﬁ TBOp‘IeCROfI AeATEeJIbHOCTH IIPpUu Co3aa-
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HUHN y4eOHBIX MPOEKTOB, PEIIeHUU Y4YEeOHBIX U TMO3HABATEJIbHBIX
3agav, BBINIOJITHEHUH XNMHUYIECKHUX JKCII€EPHMEHTOB;

CHOCOﬁHOCTI/I IIOHHMMAaTh W I[INPHHUHMATh MOTHBbBI, HAaAMEpPEHUd,
JIOTUKY W apryMeHThI JPyrux IOpH aHajdIu3e pa3IMdYHBIX BHUIOB
y4€eO0HOM NeATeIbHOCTH;

nanMOTM‘IeCKOFO BOCIMUUTaHUA:

IMEHHOCTHOI'O OTHOIIEHHA K HCTOPHUYECKOMY W HAYIYHOMY HacCJie-
QU0 OT€YE€CTBEHHOU XUMUU;

YBasKeHUsI K IPOLECCY TBOPYECTBA B O0JIACTH TEOPHUHU U IIPAKTHU-
YEeCKOro rmpumMeHeHUudA XHMMHH, OCOGHAHHUA TOr0o, 9YTO JOCTHXKEHUIA
HAYKU €CTh Pe3yJIbTaT AJIUTEJIbHBIX HAOJII0dEeHUMN, KPOIIOTINBBIX
IKCIIEPHMMEHTAJIBHBIX IIOHMCKOB, IIOCTOAHHOIO Tpyada y‘{éH]:IX "
IPaKTUKOB;

HNHTepeca U IIO3HABATEJBHBIX MOTHBOB B IIOJIyY€HUU U IIO0CjIeny-
omeM aHajim3e uH(popManuu O IMepPegoOBhIX JOCTH;KEHUSIX COBpe-
MEHHOM OT€Y€CTBEHHOUN XUMUU;

ﬂyXOBHO-HpaBCTBeHHOI'O BOCMUUTAHUA:

HPaBCTBEHHOI'O CO3HAHUSA, ITUIECKOr0 IIOBEIeHUS;

CHOCOGHOCTI/I OIl€eHUBATh CUTyalluu, CBA3aHHBbIE C XUMHUYIYECKHMU
ABJIEHUAMU, U IPHUHUMATHh OCO3HAHHbIE€ PEIIE€HUuA, OPUECHTUPYACH
Ha MOPaAJIBHO-HPABCTBE€HHBI€ HOPMBI 1 IIEHHOCTH;

TOTOBHOCTHM OII€HHUBATH CBOé IIOBeA€HNe U IIOCTYIIKH CBOUX TO-
BapuIineil C IMO3UIIUH HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO-
3HaHUue HOCJIeﬂCTBI/Iﬂ 9THUX IMOCTYIIKOB;

dopMUpOBaHUS KYJIbTYPbl 340POBbS:

HOHMMAaHUS EHHOCTEH 3[IOPOBOro u 0e30macHoro oopasa KU3HU;
HEOO0XOOQUMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
dpu3nIeCcKOMy U ICUXUIECKOMY 3[JOPOBBIO;

COOIIOeHNA MPaBIWI 0€30IIaCHOro O0palleHus C BeIeCTBAMU B
OBITY, IOBCEHEBHOMU KMU3HU U B TPY/OBOM J1€SITEILHOCTU;
IIOHUMAaHUA IEHHOCTU IIPaBHUJI HUHAVWBUAYAJIBHOIO W KOJIJIEKTHUB-
HOro 0e30macHOro MHOBEJEHHS B CHUTyalUsX, YIPOKAOMUX 310-
POBBIO U 3KH3HU JIIOJ€H; OCO3HAHUS MOCJIEICTBUHA U HENPUSATHUA
BPEIHBIX NPUBBIYEK (ymoTpedJieHus aJIKOroJis, HAPKOTUKOB, Ky-
peHus);

TpyAoBOro BOCNUTaHUA:

I{OMMyHPII{aTI/IBHOfl KOMIIETEHTHOCTH B y‘IeGHO-I/ICCﬂeI[OBaTeJIL-
CKOU J1€ATEJIbHOCTH, OOIIECTBEHHO MOJIE3HOI, TBOPYECKOHM U APY-
TUX BUJAX OeATeJIbHOCTU;

YCTaAaHOBKH HA AKTHUBHOE y4YaCTHeE B PE€II€eHUU ITPAKTUYECKHUX 3ada4
COIMAJIBHOI HAIIPABJIEHHOCTH (B pAMKAaX CBOEro KJIacca, IIKOJIbI);
HHTEpeca K NPaKTHYECKOMY HM3yYE€HUI0 Hpodeccuil pas3jiudHOro
poaga, B TOM 4YHCJI€ HA OCHOBE IIPHMMEHEHUA IIPpeaMETHBIX 3HaHHﬁ
II10 XUMHU,

YBaJKE€HUS K TPYAY, JIOAAM TPyda U pe3yJsbrartaM TPYIOBOH Je-
SITEJILHOCTU;

XWUMWA (BA30BbIN YPOBEHD). 10-11 knaccel 11
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TOTOBHOCTA K OCO3HAHHOMY BBHIOOPY HWHIUBUAYAJBHON TpPaeK-
TOpuu O0pa3oBaHHA, Oyaymieil mpodgeccum u peaan3anuu coO-
CTBE€HHBIX KM3HEHHBIX IIJIAHOB C y‘{éTOM JIUIHOCTHBIX NHTEPECOB,
CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEeH 001IeCcTBa;

DKONOrMyecKoro BOCnMTaHus:

9KOJIOTUYECKH [eJIECOO00PAa3HOr0 OTHOIIEHHUS K NIPHUPOJEe, Kak
HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIie;

NOHHUMAHUSA IJIO0AJIBHOr0 XapakTepa JKOJOTHYEeCKUX mnpodsem,
BJIUSIHUSA dKOHOMUYECKUX IIPOIECCOB HA COCTOSTHUE MPUPOJTHOM U
COLIMAJIBHOM Cpebl;

OCO3HAHUA HEOOXOAUMOCTU HMCHOJIHB3OBAHUA JOCTHIKEHHUN XUMUU
JIJIS1 PEUIEHUsI BOIIPOCOB PAIMOHAJIBHOTO IPUPOJONOIH30BAHU;
AKTUBHOTO HENPUATHA NEHCTBUII, IPUHOCANINX BPEJ OKPYKAIO-
mel IPUPOIHOM cpele, yMEeHHUA MPOTrHO3HPOBAThL HEOJIaronpusaT-
HBbIE JKOJIOTHYECKHE MOCJIEeICTBUA NPEIINPUHUMAEMBIX IeUCTBUH
U IIPeJOTBPAIATh UX;

HaJINYIUA PA3BUTOTO0 IKOJOTHUIECKOr0 MBINIJIEHUA, IKOJIOTUIECKON
KyJBTYPbI, OIIBITA JO€ATEJIBHOCTH JKOJIOTHYECKOM Hampas-
JIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCI NMU B IIO3HABATEJIbHOM,
KOMMYHHKATABHON H COUHUAJIBLHON NPAKTHKE, CIOCOOHOCTH U
YMEHHA AKTUBHO NIPOTUBOCTOATH UI€0JI0TUU XeMo(poouu;

HEHHOCTM HAYy4YHOro no3HaHu1A:

chopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBpe-
MEHHOMY YPOBHIO PA3BUTHUS HAYKHU U OOIIECTBEHHOI IIPAKTUKH;
NOHUMAHUSA cHenu(PUKN XUMUHN KaKk HAyKH, OCO3HAHUS €€ poJiu B
dopmMupoBaHUY PAIMOHAJIIFHOIO HAYIHOIO MBINIJIEHUS, CO3TaHUN
IIeJIOCTHOTO IIPEeACTaBJIEHHs OO0 OKpy:KaomeM MHPe Kak o
eOIUHCTBEe NPHUPOABI U YeJIOBEeKa, B IIO3HAHUM NPUPOJHBIX 3a-
KOHOMEPHOCTEH M pemeHuy NPodJieM COXpaHEHUs IIPHUPOIHOIO
paBHOBecCHST;

y0e:xkaéHHOCTH B 0CO0O0OIl 3HAYMMOCTH XHUMUH JIA COBPEMEHHOM
OUBHUIN3ANNH: B €€ TYMAaHUCTUIECKO HAIPaBJI€HHOCTH U BaKHOH
poiu B CO3JaHUH HOBOI 0a3bpl MaTepHAJIBHOM KYyJIbTYPHI, pe-
HMIEHUU TJI00AJIBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHSA 4YeIOBeUYe-
CTBA — CBHIPHEBOI, JHEPreTHYECKOM, MUIIEBOH M IKOJIOTHIECKOMH
0e30macHOCTH, B Pa3BUTHH MEJHIHMHBI, 00E€CIHEYEHHUH YCJIOBUH
YCIIELIHOTO TPYyHAa U IKOJIOruIecKy KOMQOPTHON KUIHU KAKIOT0
qjIeHa 00 eCTBa;

€CTEeCTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH Me-
TOJOB IO3HAHUS, HCIOJb3yE€MBIX B €CTECTBEHHBIX HayKaX, CIIO-
COOHOCTH WHCIIOJIB30BATH IIOJIydaeMble 3HAHUSA [JIs AHAIN3A U
OOBSICHEHUs SIBJIEHUI OKPYIKAIOINIEr0 MUPA U IIPOHCXONSINUX B
HEM M3MEHEHHI; yMEHUd JejiaTh O0OCHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBe HayYHBIX (DAKTOB M HMMEIOIMUXCA NAHHBIX C HeJIbI0 IOJIy-
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49eHUsA JOCTOBEPHBIX BHIBOJOB;

— CHOCOOHOCTH CAMOCTOATEJILHO UCIHOJIB30BATh XUMUIECKIE 3HAHUS
U1l peIeHus NPo0JieM B PeaIbHbBIX KU3HEHHBIX CUTYallUIX;

— WUHTEepeca K HO3HAHWIO U NCCJIEJOBATEIBCKON NesITEeJIbHOCTH;

— TOTOBHOCTH U CHOCOOHOCTH K HEIIPEPHIBHOMY OOpPa30BaHUIO U
caMO0O0OpPA30BAHUIO, K AKTUBHOMY MOJIyY€HHUIO HOBBIX 3HAHUU IO
XUMHHU B COOTBETCTBUU C JKU3HEHHBIMU IIOTPEOHOCTIMU;

— UHTepeca K OCO0EHHOCTAM TPyJa B pa3judHbIX cepax mpodec-
CUOHAJIBHOMU J1€ATEJIHbHOCTH .

METAMNPEAMETHbIE PE3YJIbTATDI

MeranpeanmeTHble pe3yJbTaTbl OCBOEHHA Y4€OHOro IpeaMera
«XuMusa» HaA ypPOBHE CpeaHero o0mero o0pa3oBaHUS BKJIIOYAIOT:
3HaYuMble I (POPMHPOBAHUA MHPOBO33PEHUA OOyJYaAIOMUXC
MEKIUCIHUILINHAPHBIE (MEsKIIpeqMeTHbIe) OOIIeHayIYHble IOHATHA,
oTpaskaloliue IeJIOCTHOCTh HAYYHOI KAPTUHBI MHPA U CHenudury
MEeTOa0B IIO3HAHNUA, HCIIOJIBb3YyEeMBbIX B €CTEeCTBEHHBIX HayKax
(MmaTepus, BeIeCTBO, dHEPrus, ABJIEHHE, IPOIeCC, CUCTEMA, HAYIHbIN
daxT, nDpuHmUND, TrUDOTE3a, 3aKOHOMEPHOCTH, 3AKOH, TEOPUsI,
ucciiegoBaHue, HaOIOaeHNe, H3MepeHHe, JIKCIEPHMMEHT U IpP );
YHUBepcajJabHbIe ydeOHbIe JelcTBus (MO3HABATEJIbHBIE, KOM-
MYHUKATUBHBIE, PEryJISTUBHBIE), oO0ecmeuyunBammme (GpopMupoBaHue
(pyHKOUOHANBHON TIPAMOTHOCTH U COUHAJIIBHON KOMIETEHIUU
00y4JaMNXCA; CIIOCOOHOCTh O0YIAIMINXCA UCI0JIH30BATh OCBOEHHEIE
MeEeXIUCIHUIIIINMHAPHBIE, MHPOBO33pPEHYECKHEe 3HAHUA nu YHUu-
BepcajbHble yJeOHbIE MEeHMCTBHSA B IO3HABATEJIHHOU U COHUAIBHOM
MpPaKTUKE

MeranpenmeTHsie pe3yJbTAaThl OTPAKAIOT OBJIAJEHHE YHUBEp-
CaJIbHbIMHN y‘leﬁHLIMI/I IIO3HABATEJIBHBIMH, KOMMYHUKAaTHUBHBIMU H
peryjJaruBHbBIMU ﬂeﬁCTBI/IHMI/I

Osniadenue yYyHUBEPCAJIBHBIMU Y4eOHbIMU NO3HABAME Ib-
Hbilmu oeticmeusamu:

1. Ba30BbIMMU JIOrMYECKUMU AEACTBUSAMMU:

— €aMOCTOATEJHHO (POPMYJIMPOBATH U AKTYAJIHU3UPOBATH IIpOdJIemMy,
BCECTOPOHHE €€ paccCMaTPHUBATh;

— ompeneATh LeJN AEATEJIBHOCTH, 3ajJaBas mapaMeTpbl U KpuUTe-
puM uUX JOCTHIKEHUA, COOTHOCHUTHh Pe3yJIbTAThl HEeATEJIHLHOCTH C
IIOCTABJIEHHBIMHA II€JIAMM;

— MHCIOJIB30BaTh IIPH OCBOEHHUHU 3HaHPII>i l'[pI/IéMLI JIOTHU4Y€E€CKOTO0
MBINUJIEHHNA — BBIOEJIATHh XapaKTEpPHbIE€ IIPH3HAKHU HOHHTI/Iﬁ n
YCTaHABINBATH UX B3AUMOCBA3b, HCIIOJIb30BATH COOTBETCTBYIOLIHE
HOHATHUA NJIs1 O0BbACHEHU OTHEJILHBIX (DAKTOB U SIBJICHUI;

— BBIOMpPATHh OCHOBAHUS U KPUTEPUU s KJacCU(PUKALUU BELIECTB
M XUMUYECKHUX PeaKIiHii;

— YCTaHaABJIMBATh INIPHUYHUHHO-CJIEOACTBEHHbBIE€ CBA3HN MEXKOAY H3y4vae-
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MBIMH SBJICHUAMU;
CTPOUTH JIOTUYECKUE paccy:;kIeHusa (MHIYKTUBHBIE, NeyKTUBHbIE,
IO AHAJIOTHHU), BBISABJIATH 3AaKOHOMEPHOCTH ¥ INPOTUBOPEYUA B
paccMaTrpuBaeMbIX ABJIEHUAX, (POPMYyJIMPOBATH BBIBOABI U
3aKJIIOYEHUT;

IPUMEHATh B IPOIECCE MMO3HAHUSA HNCIOJIb3yeMble B XHMHU CHM-
BOoJIMYEeCKHe (3HAKOBBIE) MOEJ/IH, MPEeO0Pa30BBIBATH MOIEJIbHbIE
IpPeICTABIEHUS — XHMHYECKHI 3HAK (CHMMBOJI) 3JIEMEHTAa, XHU-
Muueckas (opmysia, ypaBHEHHE XHWMHUYECKON PeaKIuu — MOpu
pemieHMn y4YeOHBIX IIO3HABATEJbHBIX M IMIPAKTHYECKHX 3ajad,
IPUMEHATh HAa3BAHHbIE MOJEJIbHbIE IIPEIACTABIEHUA IJIA BbIAB-
JIeHUs XapPaKTE€PHBIX MNPHU3HAKOB H3y4YaeMbIX BEIIECTB M XUMH-
YEeCKUX PeaKIfuii;

Bba3oBbiMu nccneagoBaTesNlbCKMMM AeﬁCTBMSIMM:

BJIag€eTh OCHOBaAMH METOOOB HAYYHOI'O IIO3HAHHUA BeIEeCTB U XHU-
MHYECKUX PEaAKIIUI;

d)OpMyJII/IpOBaTb e U 3agadu HCCJIeJOBaHUudA, HCIIOJIb30BAThb
IOCTABJIEHHBIE U CAMOCTOATEJILHO C(PhOPMYJIMPOBAHHBIE BOIPOCHI
B KQ4YeCTBE MHCTPYMEHTA ITIO3GHAHHUA B OCHOBBI IJIA d)OpMI/IpOBaHI/Iﬂ
TUIIoTEe356l 10 IIPOBEPKE IIPaBUJIBHOCTH BBICKA3bIBA€MBIX
CY3KJIEeHUI;

BJIQJ€Th HaBBIKAMH CAMOCTOATEJIBHOIO INIAHUPOBAHHUA H IIPOBE-
A€HUA YY€HUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YME€HUA
HaOIIOIATH 3a X00M MPOIECCA, CAMOCTOSTEJIHFHO IIPOrHO3UPOBATH
ero peayJjbrar, (opMyIHpPOBATH OOOOIMIEHUSI U  BBIBOJBLI
OTHOCUTEJIbHO [JOCTOBEPHOCTU pPE3yJIbTATOB HCCJIEJOBAHUA, CO-
CTaBJIATH OOOCHOBAHHBINA OTYET O IIPOJAEJIaHHOMN padoTe;
npuodpeTrarh ONIBIT YYEHUYECKOU WCCJIeJOBATE/ILCKOI U MPo-
eKTHOM AeATEeJIBHOCTHU, IIPOABJIATH CHOCO6HOCTL U T'OTOBHOCTBH K
CaMOCTOATEJIBHOMY IIOHMCKY METOOOB pelmeHud IPaAaKTHYE€eCKUuX
3amad, IPUMEHEHHUIO Pa3JINIYHbIX MEeTOA0B NO3HAHU I,

Mpuémamm paboTbl c MHpOpMaLmeit:

OPUEHTHUPOBATHCA B PAa3IMYHBIX HMCTOYHUKAX uHGOpMaIuu
(Hay4HO-IONIyJIsIpHAA JIUTEPATYpPa XUMUYECKOIO COJEP:KaAHUA,
cnpaBoYHBIE I10CO0Us, pecypchl VHTepHera), aHaIM3UpPOBaATH
uHOpMANUIO PA3TUIHBIX BUAOB U (POPM NpeaCTABIEHUS, KPHU-
THYE€CKH OLl€HUBATh eé JAOCTOBEPHOCTH 1 HEITPOTHUBOPEIYUBOCTB;
dopmyMpoBaTh 3ANPOCHI U IPUMEHATH PA3JIUYHBbIE METOIbI MPU
HmouCKe U oTdope mHGpopManuu, HEOOXOAUMOMN NJIS BBHIIIOJIHEHUS
y4e0HBIX 3a/1aY O PENEeIEHHOrO TUIA;

NpUOOpPETATHh OIBIT HCIIOJIH30BAHUS HHMOPMAIHOHHO-KOMMYHI-
KaTHUBHBIX TEXHOJIOTUHN U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSTEJIBFHO BHIOUPATH ONTUMAJIBHYIO (DOPMY IIPEICTABIEHUS
ungopmanuu (cxemsl, rpaduKu, TUArpaMmbl, TAOJIUIBI, PUCYHKH
UTI);

MpumepHas paboyas nporpamma



— MHCHOJIb30BATH HAYYHBIN A3BIK B Ka4eCTBE CpeJcTBa mpu padore ¢
XUMHYECKOU  uHpopManuei: MIPUMEHATh  MEKIIPEJMETHbIE
(bu3uveckne u maremarndecKue) 3HAKU M CUMBOJIBI, (DOPMYJIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

— MHCHOJIB30BATH U NOPeoOpPa30OBBIBATH 3HAKOBO-CHUMBOJIHYECKHE
CpeacTBa HATJIAHOCTH
Osniadenue YHUBEPCAILHBIMU KOMMYHUKAMUBHBIMU

deticmeuamu:

— 3axaBaTh BOIIPOCHI MO CYIIECTBY OOCY:KJaeMOIl TEMbI B XOJ€ JH-
ajora u/uaM OUCKYyCCUM, BBICKA3bIBATh UAEH, (HOPMYIHPOBATH
CBOM MPEJIOKEHUSI OTHOCUTEJIHHO BBIIIOJIHEHUSA IIPEJI0MKEHHOMN
3agaau;

— BBICTYHATh C NOpe3eHTauueill pe3yJIbTaTOB II03HABATEJIBHOU [e-

SATEJIBHOCTH, IOJYYE€HHBIX CAMOCTOATEJIBHO WJIH COBMECTHO CO

CBEPCTHUKAMU I[IPU BBINOJHEHUU XUMHYECKOrO JKCIIEPUMEHTA,

OPAKTUYECKOM PpaboThl MO WKCCJIEJOBAHHUIO CBOMCTE H3y4aeMbIX

BEIIECTB, peajnu3anuu y4e0HOoro npoexra u GpopmMyiMmpoBaTh BHIBOIbI

o pe3yJjibTaTaM IIPOBEIEHHBIX HCCJIE€IOBAHHUM IIyTEM COIJIACOBAHUA

mo3unuii B xome obOcy:xkaeHus u obmena mHenuavmu Oeésitadenue

YHUBEPCAILHBIMU Pe2YJIAMUBHBLMU 0eliCMEUAMU:

— CaMOCTOATEJIbHO IUIAHUPOBATH U OCYIUIECTBJIATH CBOIO IIO3HA-
BaTEJIbHYIO [E€ATEJIbHOCTb, OIpeNesisa €€ Iejlu u 3amadud, KOH-
TPOJIMPOBATH M II0 MEpPEe HEeOOXOIUMOCTH KOPPEKTUPOBATH IIPE.-
JlaraeMbIi aJIrOPUTM [JEHCTBUN INPU BBINOJHEHUUW YY€OHBIX U
HCCJIeIOBATEeJIbCKUX 3aaad, BeIOMpars HaubOosiee a¢deKTUuBHBIN
CInoco0 UX pemeHusaA C y46TOM IIOJIyY€HUsI HOBBIX 3HAHUIN O Be-
IIEeCTBAX U XUMUIECKUX PEaKIUAX;

— OCYLIECTBJIATh CAMOKOHTPOJIb CBO€H [JeATEJLHOCTH HA OCHOBE
caMoaHAJIN3a U CAMOOLIEHKH

MPEAMETHDLIE PE3YJIbTATDI

IIpenqmeTrHbie pe3ynabTaThl OCBOEHHUA IIPOrPAMMBI CPEIHEro 00-
mero o6pa3oBaHmuAa M0 XMMHAHU HAa GA30BOM yPOBHE OPUEHTUPOBAHbI HA
obecneyeHne IPEUMYIIECTBEHHO OO0meo0pa3oBaTeJbHOM #  00-
IIEKYJIbTYPHON IOATrOTOBKU oOOyuawmuxcsa . OHM BKJIIOYAIOT: CIell-
nbudeckne A ydeOHOro mnpeamera «XuMuma» HaydIHbIEe 3HAHUA,
YMEHUA U CIIOCOOBI JEHMCTBUI IO OCBOEHUIO, HHTEPIPETALUUN U Ipe-
00pa30BaHUI0 3HAHUI, BUABI NEATE€JIHLHOCTU II0 IOJIyYE€HHUIO HOBOTO
3HAHUA U MPUMEHEHHUIO 3HAHUN B PA3JIMIHBIX Y4€OHBIX U pPeaIbHBIX
JKU3HEHHBIX CUTYyalUsX, CBA3AaHHBIX ¢ xumuei . B nmporpamme npen-
METHBIE Pe3yJIbTAaThl MIPEACTABIEHBI 110 I'OgaM U3yI4eHUA

10 KJTACC

IIpenmernsie pe3ysnbraThl OocBOeHHsa Kypca «Opranmdeckass xu-
MUA» OTPAKAIOT:
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2)

3)

4)

5)

16

COOPMUPOBAHHOCID NPeOCMAsIeHUL, O XHUMHYeCKOH COCTaB-
JIAIOMe eCTEeCTBEHHO-HAYYHOM KapTHHBI MHPA, POJIM XHUMHUU B
HO3HAHWM SIBJIEHUUM NPUPOABI, B (DOPMHPOBAHUU MBIILJIEHUA U
KYJBTYPbI JIUIHOCTU, €€ (PYHKIMOHAJIBHOM IPAMOTHOCTH, HEOO-
XO,E[HMOﬁ AJIA pelmeHUud MPAKTHYECKHX 3aJav U JOKOJIOTrMYeCKH
00OCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JOPOBBI0 U HPHUPOIHOM
cpene;

8JI00eHUe CHUCTeMOH XHMHUYEeCKHX 3IHAHMI, KOTOopad BKJIIOYAET:
OCHOBOIIOJIATAOIIVE IOHATUA (XUMUYECKHII JJIEMEHT, aToM,
JJIEKTPOHHAA OO0OJI0YKA aToMa, MOJIEKYJa, BAJIEHTHOCTD,
JIEKTPOOTPULATEJIBHOCTh, XWUMHYECKas CBfA3b, CTPYKTypHAas
dopmyna (pasBépHyras ¥ COKpaméHHAA), MOJb, MOJIAPHAA
mMacca, MOJIIPHBIA OO0BEM, yIJIEPOAHBIN CKEJIEeT, (DyHKIMOHAIIb-
Hasg rpynma, pagukajl, U30Mepusi, U30MepPbl, IOMOJIOTUIECKUI
Psix, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- M a30TCOAep:KaInie
coeaVHEeHus, MOHOMED, IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJIEKYJISPHBIE COEQUHEHWs); TEeOPpUU U 3aKOHBI (Teopusa
crpoeHusa opraHundeckux semecte A. M . Byraeposa, 3akon
COXpaHEeHHUA MACCHI BELIECTB); 3AKOHOMEPHOCTH, CUMBOJINY€CKH I
SI3BIK XMMHU; MHPOBO33peHYECKHEe 3HAHU, JieKalllie B OCHOBEe
IIOHHMAaHUA IIPUIUHHOCTHU n CHCTEMHOCTH XHUMHYIECKHUX
ABJICHUM, (PAKTOJIOTMYECKHE CBEIEHHA O CBOMCTBAX, COCTAaBeE,
HOJIydeHUW W 0e30IIaCHOM HCIIOJIb30BAHUM BajKHEMIIHX opra-
HHNYECKHUX BeEIleCTB B 6I>ITy n npaIcanecmoﬁ AeATeJIbBHOCTH 4Ye-
JIOBEKa;

chOPMUPOBAHHOCIND YMEHUL 8bIABJIAMb XapaKTepHble TPU3HAKHT
HOHHTHﬁ, yCcTaHaBJIUBATH nux B3anMMOCBA3b, UucnoJjib3068amos
COOTBETCTBYIOIIME ITIOHATHUA IIPU ONIHMCAHUHU COCTaBa, CTPOEHUA U
IIpeBpaIlleHU OPraHuIeCKUX COEeTNHEHUI;

COOPMUPOBAHHOCIb  YMEHULL  UCNOJIb308AMb  XUMHIECKYIO
CHUMBOJINKY IJIs1I COCTABJIEHUS MOJIERYJAPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOI, COKpaAmEHHOI) (DOPMYJI OPTAHUIECKHUX BEIIECTB U
YPaABHEHUIH XUMHYECKUX PpPeaKnui; U320masiluéams MOOeIu
MOJIEKYJI OPraHU4YeCKHX BEIIEeCTB OJId HJIJIIOCTPpAIlNM HUX XHUMH-
9eCKOro U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

chOPMUPOBAHHOCIND YMEHUL YCMAHABIUBAMb TPUHAIEKHOCTD
HN3YYE€HHBIX OPraHUY€E€CKHX BEIIECTB I10 UX COCTaBy U CTPOEHUIO K
ompenenéHHOMY KJaccy/rpynme coenuHeHuil (yriieBogopoOIbl,
KHCJIOPO- u a3oTcoaepIranue COoeIHEeHu:A, BBICO-
KOMOJIEKYJIAPHBIE COeAWHEHHA); 0Q6QMb UM HA3BaHWUA MO CH-
cremarnueckoin momeHksarype (IUPAC), a raxske npuBomursh
TPUBHUAJIbBHBIE€ HAa3BAHUA OTAOEJIBHBIX OPraHU4YeCKHUX BelleCTB
(oTIWIIeH, TIPONWJIEH, AaIeTUJ/IEH, JTHUJIEHIJIMKOJIb, IJINIEPUH,
denon, dopmanbaeruna, anerajabaerusi, MypaBbUHas KHCJIOTA,
YKCyCHas KHCJIOTa, OJIEMHOBAsA KHCJIOTA, CTEeapUHOBAs KUCJIOTA,
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6)

7

8)

9)

10)

11)

12)

13)

TJIIOK03a, (PPYKTO3a, KPaxXMaJl, IeJIJII0JI03a, TJIUIAH);
COOPMUPOBAHHOCIL Y MEHUSA ONpedesiamb BUABI XUMHYECKOI
CBSI3U B OPTAaHUYECKUX COeAUHEeHUuAX (OqUHAPHbIE U KPaTHHIE);
CPOPMUPOBAHHOCID YMEHUS NPUMEHAMb TIOJOKEHUA TEOPUuH
crpoeHusa oprauudeckux Bemecte A . M . Byrieposa gns 00b-
SICHeHUsI 3aBHUCHUMOCTHU CBOMCTB BEIIECTB OT MX COCTaBa U CTPO-
€HHUA; 3AKOH COXPAHEHU MaCChl BELIECTR;

chHOPMUPOBAHHOCIL Y MeHULL xapaxmepu3o8amb cocras,
cTpoenue, (u3nYeCKMe W XHUMHYECKHE CBOMCTBA TUIHYHBIX
npeCcTaBUTeIed PA3JIUYHBIX KJIACCOB OPraHUYECKUX BeELIECTB
(meraH, 9TaH, JTWJ/IEH, MPOIWJIeH, aleTWIeH, OyramueH-1,3,
mMeTuadyragueH-1,3, 6eH30JI, METAHOJI, dTAHOJI, dTUJICHIJINKOJIb,
rInnepuH, (PEeHOoJI, amneTajJbaerus, MypaBbUHAA H YKCyCHas
KHCJIOTBI, TIJIIOKO3a, KpaxMmaJj, [IeJUIIJI03a, AaMHUHOYKCyCHas
KHCJIOTA); UJLIIOCMPUPO8AMb T€HETUYECKYI0 CBA3b MEMKAYy HHUMHU
YPABHEHUAMHU COOTBETCTBYIOIIMX XWMHYECKHUX pPeaKmuil ¢
HCIOJIb3OBAHNEM CTPYKTYPHBIX (hopMyJT;

CPHOPMUPOBAHHOCIL Y MEHUS XAPAKMEePU308amMb HNCTOIHUKHU
YIJIEBOOPOOHOrO ChIpba (HedTh, MPUPOMHBIN ras, yroJjb), CIIO-
CcOoOBI UX IepepadoTKU U IIPAKTUYECKOE NMPUMEHEHNE IMIPOaAyKTOB
nepepadoTKy;

CcHOPMUPOBAHHOCIb YMEHUL NPO80OUMb BBLIMUCIEHUS IO XU-
MHUYECKUM ypaBHEHHUAM (MacChl, 00bEMa, KOJIMIYECTBA UCXOTHOTO
BeIIeCTBA WM IMPOAYyKTAa PEeaKIUH 10 U3BECTHLIM Macce, 00bEMYy,
KOJINYECTBY OJHOT0 M3 HCXOOHBIX BEIIEeCTB WM MPOAYKTOB
peakmun);

COOPMUPOBAHHOCID YMEHUT, 6J1a0emb CHCTeMOH 3HaHHii 00
OCHOBHBIX METOJAaX HAYYHOr0 IIO3HAHWS, HCIIOJb3yeMbIX B
XUMHUU IIPU U3YYEHUHM BEIIeCTB M XWMHUYECKUX ABJIeHuN (Ha-
OsoneHue, HM3MEpPeHHe, JOKCIEPHMEHT, MOIeJInpoBaHue), UC-
noJib308QMb CUCTEMHbIE XUMHUYECKHE 3HAHUA JIA HIPUHATHA
pemieHuil B KOHKPETHBIX KU3HEHHBIX CUTyAlUAX, CBA3AHHBIX C
BEIeCTBAMU U UX IPUMEHEHHEM;

CHOPMUPOBAHHOCIL YMEHULL COOI00AMb NPABUJIC TTOIb30BAHUA
XUMHUYECKON MOCYIOH u J1abopaTopHbIM OOOpyJOBaHUEM, a
TaK:Ke HpaBmja o0palieHusa C BEMeCTBAMH B COOTBETCTBHUHU C
HUHCTPYKIHUAMH II0 BBIIOJHEHHUIO JIA00PATOPHBIX XUMUIECKHUX
OIIBITOB;

cHOPMUPOBAHHOCID  YMEHUL NJAGHUPOBAMb WU  B8bLNOJIHAMD
XUMHUYECKUHN OJKCIepUuMeHT (IIpeBpalleHus OPraHUuYeCKUX Be-
IIECTB NPU HATPEBAHHH, IOJIy4€HHUE JTHJIEHA W U3yYEeHHE €ero
CBOMCTB, KAYECTBEHHBI€ PEAKIUU OPraHUYECKHUX BemeCTB, Je-
HaTypauusa 0eJIKOB IIPU HATPEBAHWH, IBETHHIE PeaKmuy OEJIKOB)
B COOTBETCTBUU C MPABWIAMM TEXHUKHA O0€30MACHOCTH IIPHU
o0pameHnun C BeleCTBAMH M J1a0OpPATOPHBIM OGOPYHOBAHUEM,
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14)

15)

16)

17)

npeocmasiamb pe3ylIbTAaThl XUMHYECKOrOo JKCIepHMEHTa B
dopme 3anmcu ypaBHeHHII COOTBETCTBYIOIINX PeaKmuii m (Hop-
MYJIUPOBQAMDb BHIBOABI HA OCHOBE dTUX PE3yJIbTATOB;
CPOPMUPOBAHHOCTND Y MEHULL KPUMUYECKU QHAJUSUDPOBAMD
XUMHYECKYI0 HUHQPOPMAUUIO, IOJy4aeMy ¢33 Pa3HbIX HCTOY-
Hukos (CMU, UurepHer u ap . );

CcPOPMUPOBAHHOCND YMEHUTL cOOI00AMb NPABUJIA IKOJIOTUIECKHU
1[eJ1eCO00Pa3HOro IMOBEAEeHUsl B OBITY U TPYJAOBOM NE€SITEJIHbHOCTHU
B IeJSX COXPaHEHWs CBOEro 3I0POBbA W OKPYKAMIIENn
IPUPOSHOIN Cpeanl; O0CO3HAB8AMb OIACHOCTH BO3OEWCTBUA Ha
JKUBBIE OPraHU3Mbl OIPENEIEHHBIX OPraHUYECKUX BELIECTB,
nonumasa cmeica mnokasarens IIJIK, nosacrhams ma npumepax
Cnoco0bl yMEHBIIEHHW:A W IIPeJOTBPAILeHUS HMX BPEIHOro BO3-
JEHCTBUS HA OPTAHU3M Y€JIOBEKA;

AJIA 06y‘1a101unxcsl C OrpaHHUYE€HHBIMH BO3MOXKHOCTAMHU 3O0-
POBBA: yMEHHE€ IIPUMEHATb 3HAHHUA 06 OCHOBHBIX OOCTYIIHBIX
MeTOogaxX IMMO3HAHMA BeleCTB 1 XMMHYECKHUX HBJIeHHﬁ;

IJIs CJEeNbIX U CJAA0OBUOAIINX OOYYAIOMMXCA: YMEHUE HCIOJIb-
3oBaTh peabedHO TOYEUYHYIO cucremy oboaumadenuin JI . Bpaina
IJISI 3aIMCU XUMUIECKUX (POpPMyJIT

11 KJTACC

IIpenqmeTHbIe pe3ysbTaThl OCBOeHU Kypca «O0masa u Heoprauu-

YecCKad XHMHUA» OTpasKaloT:

1)

2)

18

COOPMUPOBAHHOCIID NPeOCMA8/ieHUll; 0 XUMHYEeCKOH COCTaB-
JIAIOMIe €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, POJH XUMHHU B
NO3HAHUU SBJIEHUN NMPUPOAbI, B (DOPMUPOBAHUYN MBILLJIEHUS U
KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAJIIBHOM TIPAMOTHOCTH,
HEOOXOOUMOM [JI PElIeHUsA NPAKTHYECKUX 3aaa4 U IKOJIOTHU-
YeCKd OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JOPOBBLIO U IPH-
POaHOI cpene;

6J100eHlUe CHUCTeMOH XHMHUYEeCKHX 3SHAHMUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAOIINE MOHATUA (XMMHYECKHN JJIEMEHT, aTOM,
H30TOIL, S-, P-, d-3JIEKTPOHHBIE OPOUTAI ATOMOB, MOH, MOJIEKYJIA,
MOJIb, MOJIAPHBIII OOBEM, BAJIEHTHOCTDH, JJIEKTPOOTPULIATEIIb-
HOCTh, CTEIEeHb OKHCJIEHHUA, XMMHUYECKAs CBA3b (KOBaJIEHTHAI,
HWOHHAfA, METAJUINYECKasaA, BOLOPOOAHAA), KPHCTA/IMYecKas pe-
IMETKA, TUNBI XUMHUYECKUX PEaKIUii, pACTBOP, dJIEKTPOJIUTHI, HE-
JIEKTPOJIUTHI, JJIEKTPOJIUTHIECKAS AUCCOLUAIUS, OKHCIIUTEJb,
BOCCTAaHOBUTEJIb, CKOPOCTh XMMHUYECKOMN peakiuy, XUMHUIEeCKOoe
paBHOBecHE; TEOPUH U 3AKOHBI (TEOpPUS IIEKTPOIUTUIECKOM
auccornuanuu, nepuoandeckuit 3akod /1 . U . Meuneneesa, 3akou
COXpaHEHUs MAacChl BEUIECTB, 3aKOH COXPaHEHUs U IIpeBpaie-
HUSA JHEPruu NPHU XUMHUIECKUX PEeaKInudx), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUI $A3BIK XHMHUU, MHUPOBO33PEeHUYECKUe 3HaHUMI,
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3)

4)

5)

6)

7

8)

9)

10)

Jesramuyue B OCHOBE€ IIOHHMMAaHUA INPUYNMHHOCTH W CHCTEMHOCTHU
XVMMUYECKUX SABJICHUMH, (PAKTOJIOTHIECKHE CBEJEHUSI O CBOMCTBAX,
cocTage, MOJIy4eHUN U 6€30MaCHOM HMCIIOJIb3OBAHUM BaKHENIIAX
HeOpraHu4ecKux BeHIecTB B OoBITY u IPaKTUIECKOI
AeATeJIbBHOCTH YeJIOBEKAa,

CHOPMUPOBAHHOCD YMEHUL 8bLABJIAMb XapaKTepHble TPU3HAKYU
OOHATHI, YCMAHAEJIULBAMb UX B3aUMOCBA3b, UCNOJIb308AMD
COOTBETCTBYIOIIHE IMOHATUA IIPU OMHCAHUU HEOPraHUIECKUX
BEIIECTB U UX IIPEeBPalleHUI;

CcHOPMUPOBAHHOCIND YMEHUL UCNOJIb308AMb XUMHUIECKYI0 CHM-
BOJIMKY JJIs1 COCTaBJIeHUsA (DOPMYJI BEIIECTB U YPABHEHUIN XUMU-
yeckux peakmnuii; cucremarudeckyo HomeHkigarypy (IUPAC) u
TPHUBHAJIBHBIE€ HA3BAHHA OTAEJIBHBIX HEOPraHU4YeCKHX BeEIlleCTB
(yrapHbiil ra3, yIJIEKHCJBIH ras3, aMMHAK, raméHas W3BECTb,
HerameéHas u3BeCTh, IUThEBas COaa, MUPUT U P );
CHOPMUPOBAHHOCML  YMEHUL Onpedesisimb BaJIeHTHOCTb U
CTeII€eHb OKHMNCJIEHHNda XHMMHYECKHUX JJIEMEHTOB B COEOJMHEHUAX
Pa3IMYHOrO0 COCTAaBAa; BHUJ XHWMHYECKOHM CBA3u (KOBaJIeHTHAM,
HOHHAadA, MeTaJlJIndeCKad, BOHOpOHHaﬂ) B CO€IHUHEHHAX; THII
KPHUCTAINYECKON PEemETKU KOHKPETHOro BemecTrBa (aTomMHasd,
MOJIEKYJIAPHAaA, MOHHAA, MeTa/InYecKas); XapakTep Ccpeabl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COETUHEHMII;
CHOPMUPOBAHHOCID YMEHUL YCMAHABIULEAMb TPUHAIIEKHOCTD
HEOPraHMYeCKHUX BEIIEeCTB II0 UX COCTABy K OIPEIeIEHHOMY
KJaccy/rpymnmne coequHeHuil (MPOCThI€ BEIMIECTBA — METAJUIBI U
HeMeTaJUIbl, OKCHIbI, OCHOBAHHA, KHCJIOTbI, amdoTepHbIe
TUAPOKCHU/IBI, COJIN);

CcHOPMUPOBAHHOCIID Y MEHULL PACKPbLEAMb CMBICI TEePUOIH-
geckoro 3axoHa JI U Meungeseera u JeMOHCTPUPOBATH €ro
CHCTEMATU3UPYIOILYI0, OOBACHUTEJIbHYI0 M IIPOTrHOCTUYECKYIO
bynrmmy;

CHOPMUPOBAHHOCIL YMEHUL XAPAKMEPU306QMb JdNeKTPOHHOe
CTpOE€HHEe ATOMOB XHMHUYECKHX 3jieMeHTOB 1—4 mepuomos Ile-
puoaguveckoi cucrtembl xuMmudeckux ajiemeHToB J[ . U . Menne-
JeeBa, HUCIOJb3ys IHMOHATHUA «S-, P-, d-3JIEKTPOHHBEIE OpOUTAII»,
«QHepreTMdecKue  ypPOBHMU»; 000ACHAMb  3aKOHOMEPHOCTH
NU3MEHEeHUusda CBOﬁCTB XHUMHNYECKHUX JJIEMEHTOB M HUX COQI[I/IHeHI/Iﬁ
II0 mepuoaaM U rpynmnam Hepl/lonnqecxoﬁ CHUCTEMBbI XMMHUYECKUX
anemenTos /I U Meuneneena;

chopMUPOBAHHOCIb YMEHUL Xapakmepu3osambs (0nucseams)
o0Imue XWMHUYECKHEe CBONCTBA HEOPraHUYECKUX BEILIECTB pas3-
JUYHBIX KJIACCOB; N0O0mMEepcoams cymecTBOBAHUE TeHeTHde-
CKOU CBA3W MEKY HEOPraHUYEeCKHMHU BeIIeCTBAMH C IIOMOIIbLIO
YPaBHEHHI COOTBETCTBYIOIINX XUMHUIECKUX PEAKIIUIL;
CHOOPMUPOBAHHOCID YMEHUS KJIACCUPDUUUPOBAMDb XUMHYECKHUe
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11)

12)

13)

14)

15)

16)

17)

18)

20

peaknuu nO PA3NAYHBIM NpPHU3HAKaM (YHCIy ¥ COCTaBYy
pearupymomux BemIeCTB, TemioBoMmy 3ddexry peaxknuu, mame-
HEHUIO CTeIeHel OKNCJIeHHUs JJIEMEHTOB, O0PATUMOCTH PEaKIUH,
YYaCTHIO KaTaJIu3aTropa);

CcHOPMUPOBAHHOCID YMEHULL COCMABJIAMb yPABHEHUS pPeaKmuil
PA3IUYHBIX THUIOB; IMOJHBIE U COKPAIIEHHBIE YyPaBHEHUA
peaknuii MOHHOTO O0OMeHAa, yYUThIBAA yCJIOBUS, IPU KOTOPBIX ITHU
peakuuu uayT J0 KOHIA;

COOPMUPOBAHHOCID YMEHULl NPOBOOUMb PeaKIuu, IOATBEPIK-
gamoigue KaquTBeHHLIﬁ COCTAB PAaA3IHUYIYHBIX HEOPraHUu4YeCKHuXx
BeIeCTB; PACNO3HA8QMb OUWBITHBIM HIYTEM HOHBI, IIPUCYTCTBY-
OIrue B BOOHBIX PACTBOPAX HEOPraHUYIECKHX BEIIECTB;
CcHOPMUPOBAHHOCTID YMEHUT PACKPbIBAMDb CYITHOCTh OKUCJIIH-
TEJBbHO-BOCCTAHOBUTEJBHBIX PEAKIMil OCPEICTBOM COCTaBJIE-
HHUA JJIEKTPOHHOrO GalaHCaA dTUX PEeaKIIHI;

CcHOPMUPOBAHHOCID YMEHUL 00bACHAMb 3ABUCUMOCTb CKOPOCTU
XMMHAYECKOM peaknuu OT pa3jIMdHbIX (PaKTOpoOB; Xxapakrep
CMelmeHud XUMHUYECKOro paBHoBeCud B 3aBHUCHUMOCTHU OT BHeEII-
Hero Boaneiicreud (mpunnun Jle Illarenne);

CHOPMUPOBAHHOCIL Y MEHULl XAPAKMepPU3068GMb XUMHUYECKHUE
NpPOIECCh], JIEKAIMUAE B OCHOBE MIPOMBINLJIEHHOTO IOJIyI€HUA
CEePHOI KHCJIOTHI, aMMHAKa, a TaKKe C(POPMHPOBAHHOCTH IIPEJ-
CTaBJ'IeHI/Iﬁ 06 06H.II/IX HAYYHBIX INPHUHIUIIAX WU IKOJIOTHYECKHUX
npoGiieMax XMMHUIE€CKOTr0 IPON3BO/ICTBA;

CPOPMUPOBAHHOCID YMEHULL NPOBOOUMDb BBIMUCICHUS C HC-
MOJIb30BAHUEM IIOHATHUS «MACCOBAs JOJIS BEIIeCTBA B PACTBOpPE»,
00BbEMHBIX OTHOLIEHUM I'a30B IIPU XUMHUYECKHUX PEeaKIUAX, MACCHI
BemecTBa WM O00BbEéMAa ra3oB II0 HU3BECTHOMY KOJIMYECTBY
BelecTBa, Macce Wi OO0BEMY OIHOrO Hu3 YYACTBYIOIIUX B
peaknuu BelecCTB, TEILIOBOro a3ddexra peaknmuu HA OCHOBE
3aKOHOB COXPAaHEHHU:A MAacCChl BEIIECTB, NPEBPaIlleHUus U coxXpa-
HEeHHUA IHEepPIruu,

chopMUPOBAHHOCIDb YMeHULl cOb100amb NPABUTIA TOTb30BAHUA
XUMHUYECKON MOCYIOH u JabopaTopHBIM OOOpyJOBaHHMEM, a
TAKMKe IIpaBuja oﬁpameﬂnﬂ C BelmecrBaMH B COOTBETCTBHHU C
HUHCTPYKIUSAMH II0 BBHIINOJHEHUIO JIA00PATOPHBIX XUMHYECKHUX
OIIBITOB;

CPOPMUPOBAHHOCD YMEHUL NJAAHUPOBAMb U BbINOJIHAMb XU-
MHUYECKUU JKcmepuMeHT (pas/iosKeHue MEepOoKCHIa BOAOPOaAA B
NPUCYTCTBUM KAaTAJIN3aTOpa, ONpeJeJieHNe Cpeasl PacCTBOPOB
BEIIECTB C IOMOWIHI0 YHHBEPCAJIBHOTO HMHAUKATOPA, BJINSIHUE
pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peaknuu, pe-
aKIMM HMOHHOrOo O0MeHa, KaYeCTBeHHbIE pPeaKkIuu Ha cyJjbdar-,
KapOoHAT- U XJOPHUA-aHUOHBI, HA KATHOH AMMOHUA; pPeLIeHUe
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JKCHEepPUMEHTANBHBIX 3agad mo Temam «Meramaer»» u «Heme-
Ta/UIb») B COOTBETCTBUM C NPAaBUJIAMU TEXHUKU 0€30IMaCHOCTH
npu oOpalneHuu C BelIeCTBaMH M JIa0OpaTOPHBIM O0OpPyIOBAa-
HUeM, NPeoCcmasiimb pe3yIbTaThl XUMHYECKOr0 dKCIIepUMEeHTA
B ¢opmMe 3anmucu ypaBHEHUH COOTBETCTBYIOIIUX pPEaKIuil u
POpMYIUPOBAMDL BHIBOABI HA OCHOBE 3TUX Pe3yJILTATOB;

19) cgpopmuposarHocmb  yMeHULl KPUMUYECKU QAHAJUIUPOBAIMD
XUMHUYECKYI0 HUH(QOPMALHIO, IIOJy4aeMyl K3 pPa3HbIX HCTOY-
uuxos (CMU, NUuTepHer u ap . );

20) chopMupPoBaHHOCMb YMEHULL cO61100amMb NPABUTIG IKOTIOTUIECKH
I[eJ1IeCO00Pa3HOro IMOBEIEeHUs B OBITY U TPYIOBOU HEATEIbHOCTH
B [eJSIX COXPaHEHUsI CBOEro 3JO0POBbiI U OKPYy:KaIOUeNn
IPUPOSHOIN Cpenapl; OCO3HABATH OIIACHOCTH BO3JEHCTBUA Ha
JKUBBI€ OPraHU3MbI OIIPENAEJIEHHBIX BEIIECTB, MOHUMAA CMBICJI
nokasaresns IIJK, noicnams na mpumepax cnocoObl yMeHbIIe-
HHUA U IPEeJOTBPAILLEHUS] UX BPEJHOI0 BO3XE€UCTBUI HA OPraHU3M
JeJIOBEKA;

21) nia o0ydammHuXCi C OrPAHHUYEHHBIMH BO3MOYKHOCTAMH 310-
POBBA: yMEHHE NPUMEHATbh 3HAHUA OO0 OCHOBHBIX JOCTYIITHBIX
MeTOoJaXx MO3HAHUA BEIIECTB U XUMUYECKUX ABJICHUIL;

22) nid caenbix U CIA0OBUOAINUX OOYYAOMIUXCA: YMEHHE HCIIOJIb-
3oBaTh peabedHO TOYEUYHYIO cucremy oboaumadenuin JI . Bpaina
IJIS 3aIMCU XUMUYIECKUX (PopmMyJI

COAEP>XAHME YYEBHOIO NMPEAMETA «XUMUSA»

10 KJTACC. OPTAHMNYECKAA XMMWNA TeopeTnyeckue

OCHOBbI OpFaHMHECKOVI XUMUn

IIpenmer opraHn4eckoil XMMUH: €€ BO3SHUKHOBEHIE, PA3BUTHE U
3HAQYEeHUE B IMOJ[yY€HUHW HOBBIX BENIECTBE M MaTepuayioB . Teopus
cTpoeHHua opraHmdeckmux coenuunenuii A . M . Byrieposa, eé ocHOB-
Hble moJsio:keHus: . CTPyKTypHBIE (POPMYJIBI OPTAHUYECKUX BEIIECTB .
T'omosorus, nsomepusa . Xumudeckas CBA3b B OPraHUYIECKHUX COEIU-
HEHHUAX — OJVHApPHbIE U KPATHBIE CBA3H .

Ilpencrasnenne o kjiIaccuduranun OPraHUYECKHUX BELIECTB .
Homenknarypa oprammveckKux coequHeHUN (cucreMaTruveckas) u
TPUBUAJIbHBIE HA3BAHUS BaKHEHIINX MPENCTABUTEJIEH KJIACCOB Op-
raHUYEeCKHUX BEIeCTB

OKcnepuMeHTaJIbHBIE METOAbI N3y9€HUs BEIIEeCTB U UX MpeBpa
LIEeHWI: 0O3HAKOMJIeHHE C Oo0pa3naMu OPraHUYECKHX BEIIeCTB U Ma-
TepHuajaMu HA UX OCHOBE; MOJIEJIMPOBAHUE MOJIEKYJI OPraHHUIECKUX
BeIlIEeCTB; HAOJIIOJeHNe W ONHCAaHWe JEeMOHCTPAIMOHHBIX ONBITOB IIO
NpPEeBpaleHNI0 OPraHNuYeCKUX BEIIEeCTB IIPU HArpeBaHuu (mjiaBjieHue,
0o0yrJIMBaHHE U rOpeHue)
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Yrnesonopoasl

AnkaHpI: COCTAB U CTPOEHHE, roMoJiorudeckuil psg Meran u aran
— IpOoCTeHIne MPEICTABUTEN AJIKAHOB: (PU3NIECKHE U XUMUIECKHE
cBOMCTBA (peaxknuu 3aMeIleHnA U FOPEeHNs), HAXOKIEeHHue B IPpupoae,
MOJIy4eHHe U IPUMeHeHue

AJIKeHBI: COCTAB U CTPOEHHE, TOMOJIOTUYECKHUI paa OTUJI€H Hu
ONpoNuJIeH — IIPOCTEHIINEe MPEeACTABUTEIN AJKEHOB: (pU3NIECKUe u
XUMHUYECKHE CBOMCTBA (peakuuu ruJpPUpPOBaHNsA, raJIOT€eHNPOBA- HU,
ruaparanuy, OKHCJIEHHS U NOJHUMEPHU3anuu), MNOJy4YeHue ¢
npUMeHeHue

Anxanueust . Byragumen-1,3 um merminOyragueun-1,3: crpoenwue,
BasKHENIINEe XUMUYECKHE CBOHMCTBA (pearkuus IOJIMMEPU3ALH)
I[lonyyeHne CHUHTETUYECKOTO KAYIYKA U PE3UHBI

AJIKMHBI: COCTAaB U 0COOEHHOCTH CTPOEHUA, FTOMOJIOTUIECKUMN P
AnernsieH — TOPOCTENUIHMIN IIPEICTABUTEb AaJKAHOB: COCTAaB,
crpoeHune, (pu3nvecKue U XHUMUYECKHE CBOMCTBA (peaxkuuul Tuapv-
PpOBaHMA, TAJIOTEHWPOBAHMA, THAPATALAHA, FOPEHUHA), MOJIydeHHE U
nNpUMeHEeHue

Apennr Bensomn: cocras, crpoenune, (pusndyecKkne U XHUMHYECKHE
ceolicTBa (peaxknuu rajJIOreHUPOBAHUS M HUTPOBAHUA), HOJIyIY€HUE U
npumenenue . 101yoJ: cocmas, cmpoerue, huauuecKue i XumuecKue
ceolicmea (PeaKuul 2a102eHUPOBAHUA U HUMPOBAHUSA) NOJIYUeHUe U
npumererueS. Tokcuunocts apenoB . I'eHeruueckas CBA3b MEKIY
YIJIEBOAOPOIAMH, IIPUHAJIIEKAIMUMU K PA3JIMIHBIM KJIACCaM

IIpupoaubie ncrouHuku yriiesogopoaoe . [Ipuponusiii ras u mo-
nyTabsle HedraHbie ra3bpl . Hedrb u eé mpoucxoskaenue . Criocoowl
nepepaboTKu HedTH: IMEePEroHKa, KPeKUHr (TepMUYECKHM, KaTaJIu-
TUYecKkuii), nupoiaus . Ilpoagykrel mepepaGoTku HedTH, UX HpHUMe-
HEeHUeEe B NPOMBILLJIEHHOCT! U B ObITy . KaMeHHbBIi yroas u npoaykTsl
ero nepepadoTKu

OKcrnepuMeHTaIbHbIE METOAbI N3yY€HUs BEIIECTB U UX IIpeBpa
LIEHW: 03HAKOMJIEHHE C 00pa3namMu IJIaCTMACC, KAYIYYKOB U PE3UHBI;
koieknuu «Hedre» u  «Yroae»; MoaeMpoBaHHE  MOJIEKY.JI
YIJIEBOIOPO/IOB U raJIOT€HONPOU3BOIHBIX; IPOBEICHIE TPAKTUYECKOMI
pPaGoOThI: IMOJIyYeHHEe ITUJIEHA U U3yYeHHUEe ero CBOMCTE .

Pacuémmuuvie 3a0auu

Beruuciienunsa mo ypaBHEeHHI0 XMMHYECKOM peakuuu (Maccel, 00b-
€éMa, KOJIMYeCTBA HCXOJHOI'0 BeleCTBA WJIU INMPOAYKTA peaKiuu II0
HN3BECTHBIM Macce, 06'IxéMy, KOJII/I‘IeCTBy OOHOI'o M3 HMCXOOHBIX Be-
IIECTB NN IPOIYKTOB PEAKIIIIN)

KMcnopo,qco,qepx(amMe OopraHmn4yeckme coeanHeHuns

IIpenensubsie oqHOaTOMHBIE CIUPTHI . MeTraHosI U 3TaHO: CTpOe-
HUe, (PhU3nIecCKue M XUMUYECKHE CBOICTBA (pPeaKnuu C AKTHBHBIMU
MeTajLlaMH, TrajIOT€HOBOXOpPOJdaMM, ropeHmue), npumeHenue Bongo-
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POOHBIE CBSA3U MEIKIY MOJIeKyjJamMu cuuptoB . JlelictBue meranosia u
9TaHOJIa HA OPraHU3M YeJIOBEKa

MuoroaTomMHble COMPTHI ITUJIEHIJINKOJb U TJIMIEPUH: CTPOEHUE,
dbu3nyeckne u XUMHYECKHE CBOMCTBA (B3aMMOJENCTBHE CO IIe-
JIOYHBIMH MeTa/L/IaAMH, KAYeCTBEHHAas peakKnusi Ha MHOIOaTOMHBIE
couprel) . JleiicrBue ma opramun3m uesnoBeka . [Ipumenenue rimne-
PUHA U 3TUJIEHTIUKOJISI

@DeHo1: CTPOEHUE MOJIEKYJIbI, (DU3UYECKHEe M XUMUIECKHE CBOM-
crBa TokcuunocTs penosnia [Ipumenenue penosna

Ansgerunsr u KemoHdv, . Dopmanbaerus, aneTajibaerui: CTpoeHue,
dbusnyeckne u XUMHUYECKHE CBOMCTBA (peakmuu OKHCJIIEHUSA WU
BOCCTAHOBJIEHNS, KAYECTBEHHBIE pPeaKnuu), MNOJIyYeHue U IIPU-
MeHeHUue

Auemon: cmpoeHue, uauueckue u xumuueckue ceoticmea (pe-
AKYUU OKUCTIEHUS U 80CCMAHOBJICHUSL), NOJLyUeHUe U NPUMeHeHue.

OnHOOCHOBHBIE MpenesibHbIe KapOOHOBbIe KuCI0THI MypaBbuHas
M YKCYCHASI KMCJIOTBI: CTPOE€HUE, (PU3NIECKNE U XUMHUIECKUe

6 Kypcugom B TekCTe BhIIEJIEHBI 3JIEMEHTBI COJePIKAHUA y1eGHOT0 MaTepuaa,
KOTOpbI€ HN3YYAITCA B O3HAKOMHUTE/JIBHOM ILJIAHE€ M HE€ BKJIIOYAaITCA B
cocras npegMeTHbIx pedyabraToB oceoenusa OOII COO na 6a3oBom yporHe

cBoiicTtBa (cBOiicTBa, OOIMME [OJIA KJIacCa KHCJIOT, PEaKIus JTepHu-
dburkanuu), nosryuyenrne u npumeHeHne . CreapuHOBasa W OJIEMHOBASA
KHCJIOTHI KAK MPEJCTABUTEJIM BBICIINX KAPOOHOBBIX KucjaoT . Mbuia
KaK COJIM BBICIINX KAPOOHOBBIX KHMCJIOT, MX MOIOIIEe NEeHCTBHE .

Cnosxuble 2(pUpPHI KaK HPOU3BOIHEBIE KAPOOHOBBLIX KHCJIOT . I'u-
Apoau3 CH0KHBIX dpupos . dKupsr . 'mapoans xkupos . [Ipumenenune
JKUPOB . Buosiornyeckas posn sKUPOB .

VYrnesogwl: cocrae, kigaccuduranua yriieBogoB (MOHO-, Au- U
mosucaxapunbl) . ['1I0K03a — mpocTedmuii MOHOcCaxapuja: O0COOeH-
HOCTH CTPOEHHA MOJIEKYJbl, (DU3NYeCKUe WM XUMHUYIECKHE CBOMCTBA
(B3aumopelicteue ¢ ruapoxcuaom meau(ll), okucienue aMMUaAYIHBIM
pactBopoMm oOkcuga cepedpa(l), BoccraHoOBIeHHE, OpoOsKeHHe
[JIIOKO3bI), HAXOMKIEHWEe B IPHUPOJe, NMPUMEHEHHE, OUOJIOTHYeCKasd
pousb . Dorocunresd . ODpyKTo3a KAk U30MeEP IIIOKO3BI .

Caxapoza — npedcmagumesnib 0ucaxapuoos, 2uopoJsiu3, HAX0NC-
Oenue 8 npupooe U npuUMeHeHue.

Kpaxman u meiuionos3a kaxk npupoaHsie mosuMepst . Crpoenue
KpaxmMajia " IeJIJII0JI03bI (DI/ISI/I'-IECRI/IE U XHMHNYECKHue CBOﬁCTBa
Kpaxmasa (THaIposin3, KaueCTBEHHAS PeaKIusa C NOJ0M)

OKcrnepuMeHTaIbHBIE METOAbI N3yY€HUs BEIIEeCTB U UX MpeBpa
LIEeHUI: MPoBeJdeHne, HAOJIIONeHEe U OIMNCAHHE NEMOHCTPALMOHHBIX
OIIBITOB: rOpeHHe CIIMPTOB, Ka4ve€CTBEHHBbI€ pPeaKIUHUu OJHOATOMHBIX
couptoB (OKucjeHue adraHosa oxcugom meau(ll)), MHOroaroMHBIX
coupToB (B3auMmojeiicTBue rmmnepuHa ¢ rugpoxkcugom menu(1l1l)),
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anpaeruaoB (OKHCJ/IEHHE aMMHaYHBIM PACTBOpPOM OKcuaa cepedpa(l)
u ruapoxcugoMm wmexau(ll), B3amMomeiicTBHE Kpaxmajia C HOIOM);
NPOBEJEHNE MPAKTUYECKON pPabdOThI: CBOMCTBA PACTBOPA YKCYCHOM
KHNCJIOTHhI

Pacuémmuuvie 3a0auu

Borunciienns 1o ypaBHEHHUIO XWMHUYECKOU peaxkmuu (Maccsl,
00b€Ma, KOJINIECTBA MCXOIHOI0 BEUIECTBA WUJIM IIPOAYKTA PeaKIuu Mo
H3BECTHBIM Macce, O0OBEMY, KOJMYECTBY OJHOIO M3 HNCXOJHBIX
BEIIEeCTB WU NPOAYKTOB PEaKIIHI)

A3oTcofepalline opraHnyeckmne CoeIMHEHNS

Amunovt. Memunamun u QHUIUH: COCMA8, cmpoerue, puauuecKue
U xumuueckue ceolicmea (2operue, eaaumoodeiicmeue ¢ 6000l U
Kucaiomamit)

AMuHOKHCIOTHI Kak amM@oOTepHble OpPraHuYecKHe COeIUHEHU.
Ddusuvyeckne M XMMHUYECKHE CBOMCTBA AMHWHOKHCJIOT (Ha mpuMepe
raunnuHa) buonoruuyeckoe smauenne amuHOKuCHIOT [lenTuan:

Benkn xak npupoaHbie BBHICOKOMOJIEKYJIAPHBIE COEIUHEHUSA
IlepBuuHasa, BropuYHas U TPETUYHAA CTPYKTypa OelKoB . XuMwu-
YeCcKue CBOUICTBa OEJIKOB: TUApPOJIN3, JeHaTypalus, KadeCTBeHHbIE
peaknuu Ha O0eJIKu

OKcnepuMeHTAIbHBIE METOIbI NU3yY€HHUA BEIEeCTB U UX [IpeBpa
LIeHui: HAGJII0geHe U ONMHCaHWe JE€MOHCTPAIUOHHBIX OIBITOB: Jie-
HaTypanua Oe/JIKOB IIPU HATPEBAHWH, [IBETHbIE PeaKIuu Oe/IKOB

BblCOKOMOﬂeKYJ'Iﬂprle coegnHeHuns

OCHOBHLIe IIOHATHUA XHUMHUHU BBICOKOMOJIEKYJJIAPHBIX COeZ[PIHeHPIﬁ:
MOHOMEDP, HOJINMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MMOJIHNMEepPU3aruu,
cpeaHada MOJIERYJIAPHAA macca OCHOBHI)Ie MeTOOabl CHUHTeE3a
BBICOKOMOJIEKYJIAPHBIX CoeI[I/IHeHI/Iﬁ — HDoJIMMepu3anuda Hu II0JIU-
KOHOeHcanusa

ITnacmmaccot (nonusmusien, NOJUNPONUJICH, NOJIUBSUHUIXIIOPUO,
nonucmupon). Hamypanoneii u©u  cummemuueckue  KayuyKu
(bymaoduerosnili, xs0ponperosvlii U  usonpenoswvili). Bonoxna:
HamypaJibHble (XJI0NOK, Wepcms, WeENK), UcKyccmeeruvle (aue-
mamHoe 80JI0KHO, 8UCKO03Q), cumemuyueckue (KanpoH u JIa8CAH).

JKCIIepUMEHTAIbHBIE METOAbl NU3YyY€HUA BEIIECTB U UX IIPEeBpa
LIEHWI: O3HAKOMJIEHHE C 00pas3umaMy MPUPOIAHBIX M MCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, KAY14yYKOB

Meoicnpeomemmnie céa3u

Peanusanusa mMe:KIpeaMeTHBIX CBA3€H IIPU M3y4eHUU OpraHude-
ckoui xumuu B 10 Kacce ocymecTBIIsIETCA Yepe3 UCIOJIb30BaHUE KaK
06H.II/IX €CTEeCTBEHHO-HAYYHBIX HOHﬂTHfI, TaxK U HOHHTHﬁ, ABJIAOINUXCSA
CHUCTEeMHBIMU OJIdA OTaEeJIBHBIX IIpeagMeToB €CTECTBEHHOHAY4YHOIO
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ITHUKJIa

OGmue ecTeCTBEHHO-HAYYHbIE IOHATUA: ABJI€HNE, HAYYHBINA (paKT,
TUIIOTE33a, 3aKOH, TEOpHuA, aHaIu3, CHHTe3, Kiaccuduramus,
NepruoguIHOCTb, Ha6J'IIO,E[eHI/Ie, Hn3MepeHunue, IJKCII€EPHMMEHT, MOIOeJ/In-
poBaHue

Dusuka: MmaTepus, dJHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa,
9HEpreTUYEeCKUil ypPOBEHb, BENIECTBO, TeJO, O0BEM, arperaTHoe
COCTOsIHHWE BeIleCTBa, (pu3uuecKue BEJIUIUHBI U €JUHHULBLI UX H3-
MepeHus

Buosiorus: kinerka, opranuam, 0mocgepa, oOMeH BemecTs B Op-
raHuaMe, (poTrocuHTE3, OMOJIOTUYECKH aKTHBHBbIEe BemecrTBa (0eikwu,
YIJIEBOIBI, SKUPbI, (D€ PMEHTDI)

T'eorpadua: munepasipl, ropabie IOPOAI, II0JI€3HbIE HCKOIIAEMbIE,
TOIIJIUBO, PECYPCHI

TeXHOJIOI‘I/Iﬂ: IIHNIIeBbIle IIPOAYKTHI, OCHOBBI panmuoOHAJIBHOTO
NUTAHUA, MOKOIIHE CpeacrBa, JIEeKAapCTBEHHBbIE N KOCMeETHYeCKHue
npemnaparsl, MaTepHuaJjJbl N3 HCKYCCTBEHHBIX WU CHHTETHYE€CKHUX BO-
JIOKOH

11 KJTACC. OBLLASA N HEOPTAHUYECKAA XUMNA

TeopeTnyeckme OCHOBbI XUMUK

Xumuueckuii anemeHT. Atom . dapo aroma, m3oromnl . Jiek-
TpOoHHAas 000JI0YKa. JHEepPreTUYEeCKUe YPOBHH, MOAYPOBHU . ATOMHBIE
opOuranu, s-, p-, d-omementsl . OcoGeHHOCTH pacHpeneIeHus
9JIEKTPOHOE IO OPOMTANSIM B aTroMax 3JJIEMEHTOB IEPBBIX YeTBHIPEX
MEepPUOI0B . JJIEKTPOHHAA KOH(UTypaLlUsI aTOMOB .

Ilepuoguueckuit 3axkon u Ilepuogmueckasa cucremMa XUMHUYECKUX
asmemenToB JI . I . Menneneesa . CBA3b meproaUYECKOro 3aKOHA U
Ilepuoguvyeckoit cucremsl xumuueckux ajiemedToB /I I Meungeneera
C COBPEMEHHOI TeOpHel CTPOEHUA AaTOMOB . 3aKOHOMEPHOCTH
U3MEHEHHUA CBOMCTB XMMHYECKHUX JJIEMEHTOB U OOpa3yeMbIX HMHU
OPOCTBIX M CJIOKHBIX BEIIECTB IO rpymnmaM W mepuojgam . JHAYeHUe
NEePUOSUIECKOro 3AaKOHA B PA3BUTHUU HAYKH

Crpoenue BemecTBa. XuMH4YeCKasa CBA3b . BUabl XUMHUY€CKOI
CcBA3u (KOBaJIEHTHAS HEMOJIAPHAA U MOJIAPHAS, MOHHAA, MeTaJl-
nudyeckasn). MexaHu3mMbl 00pa30BaAHUS KOBAJIEHTHON XUMUYIECKOM
cBa3u (OOMEeHHBIN U JOHOPHO-aKIenTOPHbIi) Bogoponuas cease
BanenTnocts Jnexrpoorpunaresnsbaocts Creneus oxkuciienusa Mowsr:
KATUOHBI 1 AHUOHBI .

BemecrBa MOJIEKyIIPHOTrO M HEMOJIEKYJIAPHOIO CTPOEHUA 3aKOH
MOCTOAHCTBA COCTABa BelleCTBa . TUNBI KPHUCTA/INIECKUX PEIIETOK .
3aBuCHUMOCTH CBOMICTBA BEIIECTE OT TUINA KPUCTAJINIECKOH PeIIEéTKHN

Ilouarne o aucmepcHbix cucremax VceTuHHBIE U KOJLJIOMIHBIE
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pactBopsl Maccoras 10J1a BelIeCTBa B pacTBOpe

Knaccudurkanus nHeopranmueckux coemunenuii . Homeunxnarypa
HEeoOpraHunveCKux BeIlleCTB FeHeTn‘{ecxaﬂ CBA3b HEOPraHUYECKHX
BEIIECTB, IPHMHAAJICKAIINIUX K PA3JIMYHBIM KJIacCaM

Xumnueckasa peakuusa Kiaccuduranmsa XMMHYECKHUX peakUuil B
HEOPraHUYEeCKON M OPraHMYEeCKOM XUMHUU 3aKOH COXpPaHEHUA MACChI
BEIIECTB; 3AaKOH COXPAHEHHWs U I[PEeBPalleHUsaA JHEPrum IpH
XUMHUYECKHUX PeaKImuax

CkopocTh peaknuu, €€ 3aBUCUMOCTD OT PA3JIUIHBIX (DAKTOPOB
OGparumsie peakuuu . Xumu4deckoe pasHosecue . DakTopsl, Biusd-
IOIIFe HA COCTOSIHNE XUMUYIECKOro pasuosecus . [lpunuun Jle Illa-
TeJibe .

Quexkrponurudeckas aucconuanua CuibHble U cjadble JJIEKT-
poautel. Cpexa BOOHBIX PACTBOPOB BELIECTB: KHUCJIAd, HEUTpaJbHAaA,
menounasa . Ilonamue o 8odopoorom nokaszamene (pH) pacmeopa.
Peaknuu wumonHoro oo6mena . [uoposiu3 HeopeaHuUeCKUx U
OP2AHUUECKUX 8euLecma.

OKuC/INTeIbHO-BOCCTAHOBUTEJIbHBIE peaxknuu . llonamue o060
aNleKkmpoau3e pachsiasos U pacmeopos coseli. Ilpumenernue asex-
mpoJaiu3a

OKcnepuMeHTAIbHBIE METOIbI NU3yY€HHUA BEIIEeCTB U UX [IpeBpa
menuii: nemoucrpanusa tadiun «Illepmomuueckas cucrema xummue-
ckux asemenToB [l . U . Menneneesa»; usydyeHve mojaesieii KPpUCTaJ-
JINYECKHUX PeméETOK; HAOII0AeHe U ONUCAHNEe JeMOHCTPAIUOHHBIX U
J1a0OpPaTOPHEIX ONIBITOB (Pa3jiosKeHHEe IEePOKCHIA BOAOPOOA B IIPH-
CYTCTBUHU KaTaJIM3aTopa, OIpeeieHre Cpeabl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAJIBHOIO MHIUKATOPA, PEAKIIUY MOHHOTO O00MeHa);
nmpoBeJeHNe NPAKTUIYEeCKOH padorsl «Bauauue pasnuuHeix pakToposB
HA CKOPOCTh XUMHYECKOU pPeaKkmum».

Pacuémmuoie 3a0auu

Pac4yéTsl mo ypaBHEHUSIM XUMHYECKHX PEaAKNHuil, B TOM 4YHUCJIE
TEPMOXUMHUIECKHE PaCY€Thl, PACUETHI C HCIIOJIb30OBAHUEM IIOHITUA
«MaccoBas J0JIs1 BeIleCTBa»

Pazpen 2. HeopraHuyeckas Xumns
Hemeramnsl . [lonoskenune memerasuios B Ilepuoauueckoit cucre-
me xumundeckux dsemenTor /I I Menneneesa u 0COGEHHOCTH CTPO-
eHuss atromoB . Duanyeckue CBOMCTBA HEMETAJUIOB . AJsuiorponwus
HeMeTaJUIOB (Ha mpuMepe KHCJI0poa, ceprl, pocdopa u yriaepomaa)
XuMnueckne CBOMCTBA BaKHEHMIINX HEMETAJIOB (rajJIoreHoOB,
cepsl, a3ora, ¢ocdopa, yriiepoga U KpPEeMHHA) U HUX COEIUHEHUU
(OKCHI0B, KMCJIOPOACOIEP/KAIINX KUCJIOT, BOJOPOIHBIX COEIUHEHMIA)
HpI/IMeHeHI/Ie BaHQHeiIH.IPIX HEMETAaJIJIOB 1 uX COEI[I/IHeHI/Iﬁ
Meranner Ilonosxenue wmerasuioe B Ilepuogmueckoit cucreme
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xumudecknux anemenToB J| U Menneneesa OcoGeHHocTH CTpOeHUs
9JIEKTPOHHBIX 000/104eK aToMOoB ™merta/uioB OO0mue dusndeckue
ceoiictBa MeTa/uioB . CryiaBpl MeTa/IOB . JJIEKTPOXUMHUYIECKUU PAL
HAIPSKEeHUH MeTaJIJIOB

XumMuueckue CBONCTBA BajKHEMIINX MeTaJUIOB (Harpuil, Kajaui,
KaJblAN, MATrHUM, AJIOMHHUMN, IIUHK, XPOM, jKejie30, MeIb) M Hux
CcOoeuHEeHUn

O6mue crnocods! nonyuaenus metawios . Memasnnypeus. Kopposus
memauinog. Cnocobvr saauumse om xKopposuu. IlpuMeHeHne MeTalIOB
B OBITY U TEXHUKE

OKcnepuMeHTAIbHBIE METOIbl NU3y9€HHUA BEIIeCTB U UX IIpeBpa
meHun: uaydyeHme kouieknuu «Meramnael u ciuiaBey, 0O0pa3IoB
HEMETaJJIOB; pelIeHUe JIKCIIePUMEHTAJBHBIX 3a7a4; HaO/oxeHue u
OnMCAaHHE JEeMOHCTPAIMOHHBIX U Ja0OPATOPHBIX OIBITOB (B3au-
MOJENCTENE THUAPOKCHIA AJIOMHHUSI C PACTBOPAMU KHCJIOT U IIe-
JI0OYei, Ka4YeCTBEHHbBIE PEAKINN HA KATUOHBI METAJIJIOB)

Pacuémmuuvte 3a0auu

Pacuérer maccel BemecTBa uin 00bEéMA ra3oB 10 U3BECTHOMY KO-
JINY4eCTBY BelIeCTBa, MacCe Wi O0bEMY OJHOr0 M3 yYACTBYIOIIHUX B
peaxknuu BellecTB; pacdyéTrbl Macchl (00bEMA, KOJIMYECTBA BEIIeCTBA)
MNPOAYKTOB PeaKINU, €CJIU OIHO U3 BEIeCTB UMEET IIPUMECH

XUMUA 1 XN3Hb

Ponp xumuu B o0ecrnedyeHnH IKOJIOTUYECKON, JHEPreTUIeCKON u
numeBo 0e3onacHoCTH, pa3puTuu MeaunuHsel . Ilouarune o HayIHBIX
MeTodaX IIO3HAHUSA BeIeCTB U XUMUIECKUX pPeaKIui

IIpencrasienns 00 00X HAYYHBIX MPUHIMUIIAX IPOMBILIJIEHHOTO
MOJIydeH!s BasKHEHIINX BEeIIecCTB .

Yesiopexk B MHpE BELIIECTB U MATEPHAJIOB: BaKHeUIINE CTPOU-
TeJIbHBIE MaTepHaJsbl, KOHCTPYKIHOHHBIe MAaTepHaJsbl, KpacKH,
CTEKJIO, KepaMUKa, MaTepHaJsbl s JIEeKTPOHUKU, HAHOMATEPUAJIbI,
OpraHnvecKrie 1 MUHepPaJbHbIe yA0o0peuus

Xumus U 300pPOBbE 4YeJIOBEKA: MPABUJIA HCIIOJIB30BAHUA JIEKap-
CTBEHHBIX IIPEnapaTroB; npasuja 0e30IACHOr0 HCIOJb30BAHUS IIpe-
mapaToB OLITOBOM XMMUU B IIOBCEIHEBHOU KU3HU

Meoscnpeomemmubwie céa3u

Peanusanus mesknpegMeTHBIX CBA3€H NPU HU3yIYEHHUH OOIMEH u
HeoOpraHuveckoil xumuu B 11 Kjacce OCYHIECTBJISIETCA Yepe3 WcC-
MOJIb30BaHHUE KaK OOINX €CTEeCTBEHHO-HAYYHBIX MOHATHUH, Tak U
MOHATUM, SBJIAIOIMIUXCA CHCTEMHBIMH JIs OTIEJBHBIX IIPEJIMETOB
€CTEeCTBEHHO-HAYYHOTI'0 ITNKJIA

O0mue ecrecTBEeHHO-HAYYHBbIE MOHATHA: HAYYHBIH (akT, rumno-
Te3a, 3aKOH, T€OpHUsA, aHAJIMN3, CHHTE3, KJIaccudurauus, Mepuogud-
HOCTH, HAOJIIOJEHWE, JIKCIEPUMEHT, MOJEJIMPOBAHWE, WH3MEpeHHe,
sABJIEHUE
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Dusukra: marepus, IHEPrus, MacCCa, aTOM, IJIEKTPOH, IIPOTOH,
HEUTPOH, HOH, H30TOIl, PAAUOAKTHUBHOCTH, MOJIEKYyJIa, JHEPTreTHU-
YeCKHUil ypOBEeHb, BELIECTBO, Te€JI0, 00BEM, arperarHoe COCTOSIHUE
Belecrna, cbnanecxne BE€JIMYUHBI 1 €QUHUIIbI X HN3MEpPEeHudA, CKO-
pocTtb

Buosiorusa: kierka, opranuaMm, akocucrema, ouocdepa, MaKpo- 1
MHUKPOJJIEMEHThI, BUTAMHUHBI, OOMEH BelEeCTB B OPraHnu3me

I'eorpadms: munepasbl, rOpHbIE TTIOPOJIbI, IIOJE€3HbIE UCKOIIaeMbIe,
TOILJINBO, PECYPCHI

TexHOJIOrUA: XUMHUYECKass NPOMBIILUIEHHOCTh, METAJJIyprus,
MPOU3BOJCTBO CTPOUTEJIBHBIX MATEPHAJIOB, CEJIHLCKOXO3ANCTBEHHOE
nmpou3BOaACTBO, nmuIaeBasa IIPOMBINLJIEHHOCTBD, d)apMaHeBTI/I‘IeCKaﬂ
NPOMBINLIEHHOCTh, TPOU3BOJACTBO KOCMETHUYECKHX IIPEenaparos,
MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPHUAJIOB, JJIEKTPOHHAA HIPO-
MBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH .
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é TEMATUYECKOE NJIAHUPOBAHME YYEBHOIO NMPEAMETA «XUMWS»

ewwedlodu senoged seHdawndl|

Yye6Hbli npegMeT «XuMus

» (6a30Bblit ypoOBeHb)

10 KJTACC. OPTAHUYECKAA XUMKUA

1 4 B HeeJI0, BCE

ro 35 4, 13 HUX 3 4 — pe3epBHOE BpeMs

IIpumepusie Temsl,
PacKpHIBAIOIINE JAHHBIHN
pa3saeJs mporpaMMsbl, 1
KOJINYE€CTBO YaCOB, OTBO-
JAVMO€e HAa UX U3y4YeHUue

OcHoBHOE comepskaHue

OcHOBHBIE BUBI NEATEIHbHOCTA
o0yuamomuxcsa

P

a3nen 1. Teopernueckre 0CHOBBI Opranuveckoi xumuu (3 1)

Tema 1. Ilpeqmer
OpraHuvYeCcKOM XUMUH.
Teopusa xumMuIeckoro
CTPOEHUA OPraHUuIECKUX
coequuennii (3 1)

I[Ipexmver opraHuYeCcKOM XMMUN: €€ BO3-
HUKHOBEHNE, PA3BUTHE U 3HAYEHUE B
10JIy9€HUU HOBBIX BEIIECTB U MATE€PHUAJIOB.
Teopus crpoeHusa OPpraHUYEeCKUX COeIUHEHUN
IA. M. BytnepoBa, €€ OCHOBHBIE IIOJIOKEHHU .
CrpykTypHBIE (JOPMYJIBI OPraHUIECKUX
BemecTs. ['omosiorus, nsomepus. XuMuieckas
CBsA3b B OPraHUYECKUX COEIUHEHUAX: KPATHbBIE
CBsA3M, Q- U A-CBA3U.

IIpencrasienune o Kiaccudpuranuu op-
ranuvyeckux sBemects. Homenkiarypa
OpraHuYecKux coequHeHuu (cucrema-
THYeCKas) U TPUBUAJIbHBIE HA3BAHUA
BasKHEHUIIUX IIPEJCTABUTEJIEH KJIaCCOB
OpraHuYeCcKuX BEIIEeCTB.

o PaCKpLIBaTI: CMBICJI U3y1a€MBbIX HOHHTI/Iﬁ
(BBIABIATH UX XapaKTE€PHbBIE IPU3HAKH),
YCTaHABJINBATH UX B3AUMOCBA3b.

m [IpuMeHATs MOI0KEeHNA TEOPUHN CTPOECHUS
OPraHUYEeCKUX COEqUHEHUN
A. M. Bytneposa nj1a 00 bsaACHEeHAS
3aBHCHMOCTH CBOﬁCTB BeniecTB OT UX
cocTaBa U CTPOEHHUS.

L] I/ICHO.TIL30BaTL XHUMHUYECKYIO CMMBOJIUKY IJId
COCTaBJI€EHUA MOJICKYJIAPHBIX U
CTPYKTYPHBIX (Pa3BEéPHYTOI, COKpAIIEH-
HOI) GOPMYJI OPraHUIECKUX BEIUIECTB.

m Onpenesars BUIABI XUMUIECKOM CBA3U
(omuHapHBIE, KPATHBIE) B OPTAaHUIECKUX
COeJHEeHUIX.

Bcero 70 4, u3 Hux 6 ¥ — pe3epBHOE Bpemsa
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JHemoucrpanun

— O3HaAKOMJIEHUE C 00pa3uamMu OPraHuIeCKux
BeleCcTB U MaTepuajiaMy Ha UX OCHOBE;

— OIBITHI 110 IPEBPAIIEHUI0O OPTAHUIECKUX
BelIeCTB NPpU HArpeBaHuu (IJIaBjeHue,
00yrinMBaHue U ropeHue).

JIaGopaTopHbIil OObBIT

— MOOEeJIHPOBAHUE MOJIEKYJI OPraHUIECKHUX

BelecTs

m PackpriBaTs posib OpraHn4ecKoi XUMHUM B
JKH3HU 4eJIOBeKa, MILIIOCTPUPOBATh CBI3h C
APYyruMUu HayKaMu.

m HaGarogate u onuceIBATE J€MOHCTPALH-
OHHBbIE OIIBITHI; IIPOBOOAUTH U OIIMCHIBATH
J1a60pPaTOPHBIE OMBITHI

Pasnmen 2. Yriaesomopoas: (12

1)

Tema 2. Ilpenensunie
YIJI€BOIOPOABI — AJIKAHBI
(2 =)

IAJIKaHbBI: COCTAB U CTPOEHUE, FOMOJIOTHYECKUL|
psaa. Meram wu  aJram npocreunmne
npencraBuTeN M aJKaHOB: (QU3UYECKHE U
XUMUYECKHUEe CBOMCTBA (peakuuu saMeneHus u
ropeHusn), HAaXOKIeHWe B IPUPO/Ie, MOJyYeHHne)
1 mpuMeHeHue

m PackpsiBaTs CMBICT N3y9aeMbIX HOHATHNA
(BBIABIATH UX XapaKTE€PHbBIE IPU3HAKH),
YCTaHaBIMBATH UX B3ANMMOCBSI3b,
HCIIO0JIE30BATh COOTBETCTBYIOIIME IIOHSITHS
IPY OIIMCAHUU COCTaBa, CTPOEHUS U
IpeBpameHuil OPraHUIEeCKUX COEeJUHEHHUHI.

m Ucnob30BaTh XUMUYECKYIO CHMBOJIHKY 15
COCTABJIEHUS MOJIEKYJIAPHBIX 1
CTPYKTYPHBIX (Pa3dBEéPHYTOI, COKpAILIEH-
HOM) GOpMyYJI OPraHUIECKUX BEIIEeCTB.

m YcTaHABIMBATH IPUHAJIEIKHOCTD BELIEeCTB K
oIpeneIEHHOMY KJIACCY YIJIEBOJZOPOIOB II0
COCTaBy U CTPOEHHUIO, Ha3bIBaTh UX IO
cucTeMaTU4eCKOl HOMEeHKJIAType;
HIPHUBOAUTH TPUBHUAIBHEIE
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IInndnnrerinio

IIpumepusbie TEeMBI,

PacKpbIBAaONINE JaHHBIH
pasaes mporpaMmbl, 1
KOJINYECTBO YaCOB, OTBO-
AVIMO€ HAa UX U3ydYeHHue

OcHoOBHOE conepskaHue

OcHOBHBIE BU/BI 1€ATEIbHOCTHA
o0yuamomuxcsa

Tema 3. Hempeneabusie
aJIKeHBbl,

YIJ1I€BOIOPOIBI:
asIKaayeHbl, AJIKUHBI
(6 1)

IANTKEHBL: COCTAB U CTPOEHUE, FTOMOJIOTUY€CKUN
psan. ITUIEH U OPOMUIEH — IIPOCTEHIne
HpeICTABUTEN AJIKEHOB: (DU3NYeCKue u
XUMHYECKHe CBOMCTBA (peakuun
rUIPUPOBAHNA, TAJIOTEeHUPOBAHNA,
ruapaTanun, OKUCJIEHUS U II0JINMEepPU3anumn),
OJIyYeHUe U IPUMEHEeHUe.

Ankanueunst. Byragunen-1,3 u metundy- ragueH-
1,3: cTpoenue, BaxkHeHIIe XUMUIECKUE
cBolicTBa (PeaKnus MoJIUMePU3aAUn).
IlosryyeHne CUHTETUIECKOTO KAyIyKa U
Pe3uHBI.

IATKUHBI: COCTAB 1 0COOEHHOCTH CTPOEHUS,
roOMOJIOTHYECKH psag. AneruieH —
MIPOCTEeNIINI IPENCTABUTEb AJIKUHOB: COCTaB,
cTpoeHnue, pusnuecKre U XUMUIeCKue
cBolicTBa(peakuu ruApUPOBaAHUS,
rajoreHMpoOBaHusA, TUAPATALNN, TOPEHU),
moJiydYeHue U MpuMeHeHue

Ha3BaHUA OTOEJIbHBIX HpeﬂCTaB]/[TeJIeﬁ
YIJIEBOLOPOIOB.

u Or[pez(e.mrrb BHObI XI/IMP[‘IeCKOﬁ CBsA3U B
MOJIEKYJIAX yIJIEBONOPONOB; XapaKTe-
PHU30BaATH 3aBUCHUMOCTDH PEAKIIUOHHON
CIIOCOOHOCTH YIJIEBOJOPOJOB OT KPAaTHOCTU
KOBaJIEHTHOM CBA3MU.

m Xapakrepu3oBaTb COCTaB, CTPOEHHE,
npuMeHeHue, pusnvyecKkue U XUMUIECKue
CBOMCTBA, BasKHEHIINE CIIOCOOHI OJIyIeHUA
TUIMUYHBIX IPEICTABUTENEeN PA3INIHBIX
KJIACCOB YIJIEBOJAOPOAOE (MeTaHa, dTaHa,
aTUIIeHa, aneTuiieHa, oyraguena-1,3,
GeH3aouna).

m BeIsgB/IATE reHEeTUYECKYIO CBA3b MEKIY
YIJIEBOAOPONAMH U IIOJATBEPIKIATH €€
HaJIn4ve YypaBHEHUAMMU COOTBETCTBYIOIIUX
XAMHUYIECKUX PEAKIUI C UCIIOJIb3OBAHUEM
CTPYKTYPHBIX hopmy.I.

m XapakTepn30BaTh NCTOYHUKHU YIJIE€BO-
IOPOJTHOTO ChIpbs (HedTh, MPUPOIHBIN ra3,
YT'0Jib), CIIOCOOBI UX MEPEPaAdOTKH U
IPAKTUYECKOE IIPUMEHEHHE I10J1y4aeMbIX
IPOJYKTOB.




1900ewi 1T-0T (9HIF0dA UIF90EV) BUWKX

Tema 4. Apomaruueckue Apensi. Bensos: cocras, ctrpoenue,

yrieeogoponsi (2 49)

Tema 5. Ilpupogusie
HUCTOYHHUKHU
YIJIEBOOPOIOB U UX
nepepaboTra (2 1)

pusuveckre u XUMUIECKUE CBOMCTBA
(peaknuu raJIoreHUPOBAHUSA U HUTPOBA-
HU), HOJIy9I€eHUEe U IIPUMEHEeHUe. TOleOJZ.'
cocmas, cmpoenue, puuiecKue u
xXumuueckue ceolicmaea (DeaKuuu 2as02e-
HUPOBAHUSA U HUMPOBAHUS), NOJLYUEHUE U
npumernerue. Tokcu4HOCTH apeHOB.
T'enernveckas CBs3b yriieBOJOpPOaOB, IPU-
HaJUIEKAINX K PA3JIMIHBIM KJIaccam
IIpuponHbIe HCTOYHUKH YyIII€BOLOPOIOB.
IIpuponusIiil ra3 u nonyTHeie HeTIAHBIE
raael. Hedrres 1 eé npoucxosxaenue. Cio-
co0bI mepepaboTKu He(TU: IEePErOHKA,
KPEeKUHT (TEpMUYECKHI, KATAJIUTUIECKUIT),
nuposu3l. [Ipogykrser nepepadorku uedru,
UX NIPUMEHEHHE B IPOMBIILIJIEHHOCTH U B
onrTy. KameHHBII yroJsis U IpOayKThI €ro
nepepadboTKu

Hemoucrparusa
— xkosuteknuu «HedTe» u «Yroap».

JIaGopaTopHBIE ONBITHI
— O03HAKOMJIEHHE C 06PA3IaMHU ILIACTMACC,
Kay4yKOB U PE3UHBI;
— MOJeJIMPOBAHHUE MOJIEKYJI yIJIEBOJOPO-
0B U TAJIOT€HOIIPOU3BOJHBIX.

m cnosnp30BaTh €CTECTBEHHO-HAYYHbBIE
MEeTOIbI MO3HAHUS — IIPOBENEHUE,
Ha0J/II0JeHIE U ONYCAHNE XUMUIECKOTO
aKcmepumMmeHTa (J1a0OpaTOPHbBIE U IIPAK-
THYecKue padoThl).

m CiemoBath mpaBusiam Ge3omacHoO paso-
THI B JIA00OPATOPUH IIPU UCIIOIb3OBAHUHA
XUMUIECKOU IIOCYAbI 1 000OPYIOBAHUS, a
TaKsKe MPaBujIaM O0paIeHus ¢ Be-
ImecrBaMu B COOTBETCTBHUHU C UHCTPYK-
IIMAMM I10 BBIIIOJTHEHHUIO naﬁopaToprIX
OIIBITOB U MPAKTHUYIECKHUX pa60T 1o
IOJIyIEHUIO U U3YYEHUI0 OPraHUIECKUX
BELIECTB.

m [IpencraBnsaTes pe3ysbTaThl JKCHEPUMEHTA
B hopMe 3anucu ypaBHEHUI COOTBET-
CTBYIOIIMX PEAKIUI U IeJIaTh BHIBOJBI HA
HX OCHOBeE.

n HpOBOI[I/ITI) BBIYHCJIEHHUA 10 YPAaBHEHHUIO
XUMHYE€CKOM pPeaKIuu.

m CamoCTOSTENbHO IUIAHUPOBATDH U
OCYIIECTBJIATh CBOIO MO3HABATEJILHYIO
AeATEeJIbHOCTh; IPUHUMATh aKTUBHOE
ydacTue B rpyIIIOBOI y4eOHOM qedaTelib-
HOCTHU
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IIpodonicerue

IIpumepusbie TEeMBI,
PacKpbIBAaONINE JaHHBIH
pa3aeJs mporpaMMsl, U
KOJINY€CTBO 4YaCOB, OTBO-
AUMO€ HA UX UN3ydeHue

OcHoBHOE conepskaHue

OcHOBHBIE BU/BI 1€ATEIbHOCTHA
o0yuaomuxcsa

IIpaxkTuueckas padora
Ne 1. Ilonyuyenue aTujieHa 1 U3y4€HHE €ro
CBOICTB.

Berauciaenusa

— II0 ypaBHEHHIO XMMHUIECKOH peaKknuu
(Mmaccel, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIeCTBA WJIM NPOAYKTa PeaKIuu M0
N3BECTHHIM Macce, 00bEMY, KOJIUIECTBY
OJHOT'0 M3 MCXOJHBIX BEIIEeCTB HUJIU IIPO-
[IYKTOB peaxiium)

Paspgen 3. Kuciopoaconep:xamue opraundeckue coequnaenusa (12 g)

Tema 6. CiupTsl.
Denout (3 1)

IIpenennubie oqHOATOMHBIE CIIUPTHI. Me-
TAHOJI M 3TAHOJI: CTPOEHUe, (hu3ndecKue
1 XMMHU4YECKHe CBOMCTBA (peaknuu C aK-
THUBHBIMY METAaJLJIAMH,
raJIoreHOBOI0POJa- MU, TOPEHHneE),
npumenenue. Bogopoauasa ceass.
JleiicTBue meTaHoOJIa U dTAHOJIA HA
OpraHu3M YeJIOBEKa.

MHOroaToOMHBIE CIIUPTHL. JTUJIEHTJINKOJIb
U ININIEPUH: CTPOEHUE, (hu3ndecKkue u
XMMH4YECKHEe CBOMCTBA (B3aUMOIeCTBIE
CO IIEJIOYHBIMU METAJIJIaMU, KA4eCTBEH-
HAg PeAKNNs HA MHOTOATOMHEIE CIIHUDTEIL).

m PackpsiBaTh cMBICT N3y4YaeMBbIX I10-
HATUH (BBISABJIATH UX XapaKTepHbIE
NPU3HAKHN), yCTAHABJIUBATH UX
B3aMMOCBA3b, UCIOJIB30BAThH
COOTBETCTBYIOIINE MOHATUS IIPU
OIIMCAHUU COCTABA, CTPOEHUA U
npeBpaleHul OPraHu4eCKuX
COeJVHEeHUM.

m Ucrnonp30BaTh XUMUYECKYIO0 CHUMBOJIUKY
IJIS1 COCTABJIEHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTOI, CO-
KpaméHHoi) (hopmMyJs1 OpranuvaecKmnx
BeIEeCTB.
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Tema 7. Anpgerunsl.
KapGounosrie
kuciaotel. Ciroskubie

acdupsr (7 9)

JeiicrBue Ha OpraHn3m 4eJIOBEKA.
IIpumenenue riunepuHa u
9TUJIEHIJINKOJIS.

®enos1. CTpoenne MOJIEKYJIBI,
dbusnueckne u XMMUIECKHE CBOMCTBA
denona. Tokcuanocts penosia.
IIpumenenue genosa

Ansneruner u KemoHst. Dopmansaerus,

anerajgbaeru: CTpoeHune, pusndecKue
U XUMHYECKNE CBOlcTBa (peaKkiuu
OKHCJIEHHA U BOCCTAHOBJIEHHA,
KaYeCTBEHHbIE PEaKIln), IOJIy4eHne U
IpUMEHEeHHe.

Auemon: cmpoerue, pusuueckue u
xumuueckue ceoticmaa (pearKuyuu
OKUCJICHUSA U 80CCMAHOBJICHUS,),
noJsiyuerue u npuMeHenle.

YCTaHaBIII/IBaT]: IIPUHAAJICKHOCTD
BeIeCTB K OIpPeeIEHHOMY KJjiaccy o
COCTaBy U CTPOEHHUIO, HA3bIBATh UX I10
CHCTE€MaTHIeCKOM HOMEHKJIATYPE;
IIPUBOOUTH TPUBHAJIBHbIEC HA3BAHUA
OTOeJIbHBIX r[pe,uc"raBnTeneix’I
KHCJIOPOJCOAEPKAIINX COETUHEeHHIH.

m XapaxkTepHu3oBaTh COCTAB, CTPOEHHE,

IpuMeHeHue, pu3ndecKrue u Xumude-
CKHe CBOMCTBA, BAsKHEHIINe CIIOCOObI
HOJIyY€HUS TUIITUIHBIX
IpeaCTaBUTEJIeH PA3/IMIHBIX KJIACCOB
KHCJIOPOACOAEe P KAIlINX COeIUHEHUN
(meTaHoJ1a, 3TAHOJIA, IINLEPHUHA,
denosa, popmanbaeruna,
aneTraJbpaeruaa, yKCyCHOMU KHUCJIOTHI,
IJIIOKO3bI, KPaxXMaJia, [eJIJII0I03bI);
BBIABJIATh FT€HETUYECKYIO CBA3b MEK-
Oy HUMH U IIOATBEPKIATH €€
HAJINYNE yPaBHEHUSIMU
COOTBETCTBYIOIUUX XUMHUIECKUX
peaKuii C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hopMmMyI.

m OnuceiBaTh COCTAB, XUMHUYECKOE CTPO-

€HUe U IPpUMEeHEeHUe JKUPOB, XapaKTe-
PpH30BaTh UX 3HAYEHUE I
JKU3HEAEesITeJIbHOCTU OPraHnu3MOB.

m Oco3HaBaTh OMacHOCTH BO31€HCTBUA

Ha KUBBIE OPraHU3MBI
onpeneEHHBIX OPraHuYeCKUux
BEIIECTB U IOSICHATH HA IPUMeEpax
CIoCcoO0bI YMEHBIIEHUS U IIpe-
JOTBPAIEHUA UX BPEIHOro
BO3[1€MICTBUS HA OPraHU3M YeJIOBEKa.



o>

IIpodoaxcenue
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IIpumepusbie TEeMBI,
PacKpbIBAaONINE JaHHBIH
pa3aeJs mporpaMMsl, U
KOJINY€CTBO 4YaCOB, OTBO-
AVIMO€ HAa UX U3ydYeHue

OcHoBHOE conepskaHue

OcHOBHBIE BU/BI 1€ATEIbHOCTHA
o0y4uaomuxcsa

OQHOOCHOBHEIE IpeaeIbHbIE KapOOHOBbBIE
KucsotTel. MypaBpuHasa U yKCycHAas
KHCJIOTHI: CTPOEHUE, Pu3ndecKue u
XHMHUYEeCKHEe CBolicTBa (CBOMCTBA, O0mIIe
IJIA KJIacca KHMCJIOT, peaKIusa daTepuura-
nuu), moJiydeHue u npumenenue. Creapu-
HOBasd U OJIEMHOBAS KUCJIOTHI KAK Mpe-
CTaBUTEJIN BBICIIINX RapﬁOHOBLIX KHCJIOT.
MpbL1a KAK COJIM BBICIIUX KAPOOHOBBIX
KICJIOT, UX MOIOIIEe e CTBUE.

Cio:xubie 3(UPHI KAK IIPOU3BOIHBIE
KapOOHOBHIX KUCJIOT. 'MIPOIIN3 CII0KHBIX
apupos. dKupsl. I'maponus skupos.
I[Ipumenenue sxupos. Buonoruueckas
POJIb JKUPOB

Tema 8. Yriiesonasr (2 1)

YrieBoasl: cocras, Kiiaccudpuramus
yrieBoaoB (MOHO-, TU- U IIOJINCAXAPU/IBI).
['110K03a — IpoCTEHIINIT MOHOCAXAPU:
0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, (DU3¥I-
YeCcKue M XMMHYeCKHe CBOMCTBA (B3anMO-
imeiicreue ¢ ruapoxcugom mequ(ll), okuc-
JleHre aMMUAYIHBIM PACTBOPOM OKCHIA

cepebpa(l), BoccTaHOBJIeHUE, OPOKEHHNE

m Mcrionp30BaTh €CTECTBEHHO-HAYYHEIE
MEeTO/bI IO3HAHUA — IPOBEIEHUE,
HaAOJII0OIeHNe U OMHCAHNe
XUMHUY€ECKOI'0 dKCIIEPUMEHTA
(;1aGopaTopHbIe U IPAKTUYECKHE
padorTsI).

m CiemoBaTh npasuiiam 0e30macHOM
patoThI B 1abopaTopuu Npu
HCI0JIb3OBAHUHN XMMHUYECKOM MOCYIbI
1 000pyaOBaHNUA, a TAKIKE IPABUIAM
o0palmeHus C BemecTBaMHu B
COOTBETCTBHUH C HHCTPYKIUAMU
BBIMOJIHEHU JIA00PATOPHBIX OMBITOB U
NpPaKTUYIECKUX PabdoT I10 MOJYYEHHUIO 1
U3y4YE€HHUIO OPTaHNIECKUX BEIIECTB

m [Ipencrasiars peayabTaThl
JKcrmepuMeHTa B popMe 3anucu
YPABHEHUN COOTBETCTBYIOMAX
peaknuii u NeJIaTh BBIBOJABI HA UX
OCHOBe.

m [IpoBOAUTE BEIYUCIIEHUA 10 YPABHEHHUIO
XUMHUYIECKOM peaKkInu.

m CaMmoCTOATEILHO INIAHUPOBATH U
OCYLIECTBJIATH CBOIO IIO3HABATEJILHYIO
NeATEeJbHOCTh; IPUHUMATHh AKTUBHOE
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IJIIOKO3bI), HAXOKEHUE B IIPUpPoO/e, OxoHuaHue
HnpuUMeHEeHne, OM0JIOrnIecKass PoJib.
®orocunre3. ODpyrro3a Kak uaomep
rmoxo3ssr. Caxaposa —
npedcmasgumeniv OuCaxapuoos,
2UOPOIU3, HAX0XHCOCHUE 8 NPUPOOe U
npumeHemrue.

KpaxmaJs u mesuio103a Kak Ipupo/I-
Hble nosmuMmepbl. CTpoeHne Kpaxmasa
u 1es1r0J1036l. Puanueckue u
XUMUYECKHe CBOMCTBA KpaxmaJia
(ruaposin3, KaYeCTBEHHAS PeaKIusa ¢
HOI0M)

JIaGopaTopHbIE OIIBITHI
— ropeHue CIIMpTOB;
— oxkucaenue aranosia okcugom meau(Il);
— B3
auMoOAeNCTBHE ITINIEePUHA C TUIPOK-
cugom meau(Il);
— OK
HCJIeHHE aJIbJderug0B AMMUAAYHBIM
pacTtBopoM okcuaa cepeopa(l) u
ruapoxcunom meau(Il);
— B3aUMOJENCTBHE KPaxMaJjia C HOJ0M.

I[IpakTunueckasa padora
Ne 2. CBoiicTBa pacTBOpa yKCYCHOM
KHCJIOTHL.

Beraucienunsa

— no
YPABHEHUIO XUMHUYIECKOH peaKkuuu
(Maccel, 00 bEMAa, KOJIMNYECTBA UCXOTHO-
IO BelleCTBA WJIHA NPOAYKTA PeaKIiuu



10 U3BECTHBIM Macce, 00bémy,
KOJINYE€CTBY OOJHOIO M3 NCXOOAHBIX
BEIIECTB NI NPOJAYKTOB PEaKI[MI)



U>
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OxoHuaHue

IIpumepusbie TE€MBI,
PackphIBaKOIIMe JaHHBIA
pasaena mporpaMMsl, 1
KOJINIECTBO 4aCOB, OTBO-
AVMO€ HA UX U3yYEHHEe

OcHoBHOE conepskaHue

OcHOBHBIE BU/BI 1€ATEIbHOCTHA
o0yuamomuxcsa

Pasnen 4. Asorconep:xaniue opraaniaecKue

coenquHeHus (3 u)

Tema 9. AMunbl. AMU-
HOKHUCJI0THI. Benku (3 1)

Amunet. Memunamur u aHUSJUR: COCMAS,
cmpoerue, husuueckue u XumMu14ecKue
ceolicmea (2operue, 83aumooeticmaue ¢
80001 U KUCTIOMAMU,).

AMMHOKHCJIOTHI KaKk aMmdpOTepHEIEe opra-
HU4YecKue coequHenua. Duanueckue u
XUMUIECKHE CBOMCTBA aMUHOKHCIIOT (HA
npumepe riinnuua). Buosiornueckoe aua-
MeHrne aMHUHOKHCJIIOT. HeHTI/II[I)I.

Besiku Kak nIpUPOIHBIE BBICOKOMOJIEKY -
nsspubie coenquHeHus. Ilepeuunas, BTo-
pPUYHAA U TPETUYHAA CTPYKTypa 0eIKOB.
XuMuueckune CBOMCTBA OEJIKOB: TUIPOJIN3,
meHaTypamnusa, KaYeCTBEHHbIE PeaKIuu Ha
OesKu.

JlemoHcTpanmun
— meHarypanua 6eJIKOB IIpu
HarpeBaHuM;

— IBETHBIE peaKnuu OEJIKOB.

m PackpsiBaTh cMBICT M3yYaeMBbIX I10-
HATUH (BBISIBJIATH UX XapaKTepPHbIE
HIPU3HAKN), yCTAHABJIUBATH UX
B3aMMOCBS3b, HCII0JIb30BATH
COOTBETCTBYIOIIME IIOHATUA [P
OIMCAHUU COCTABA, CTPOEHUSA U
IMpeBpalIeHU OPraHuIeCKUX
COeqUuHEeHUH.

m Ucrionp30BaTh XUMUYECKYIO0 CHMBOJIUKY
JJISI COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYpPHBIX (Pa3BEPHYTOIH,
COKpaIIEHHOM) (bOPMYJI OPraHUIEeCKUX
BEIIEeCTB.

m OnpenensTs IPUHANIEKHOCTDH BEIIECTB
K OIIpegeIEHHOMY KJIACCY IO COCTaBy
U CTPOEHUI0, HA3bIBATH UX IO
CHCTEMaTH4YeCKOU HOMEHKJIaType;
HIPUBOAUTH TPUBUAIBHBIE HA3BAHUS
OT/I€JIBHBIX IPEICTaBUTEJICH.

m XapaxkTepu3oBaTh COCTaB, CTPOEHUE,
npuMeHeHUe, PU3NIECKHE U XUMUYIe-
CKHe CBOMCTBA, BAMKHEHIINE CIIOCOOBI
HOJIyIY€eHUsI TUIIUMIHBIX




1900eL TT-0T *(9HIA0dA NIF90EVT) BUIWKX

m IlosicuaTs Ha npumepax saHayeHue 0eJI-
KOB JIJI1 OPpraHu3Ma JejIOBeKa.

m lcriosib30BaTh €CTECTBEHHO-HAYYHbIE

MEeTObI MO3HAHUA — HAOJI0aaTh U

ONKCHIBATH J€MOHCTPAIMOHHBIN

9KCIIEPUMEHT.

m CaMOCTOATENbHO IJIAHUPOBATH U OCY-

IIEeCTBJIATH CBOIO IIO3SHABATEJIBHYIO

AeATEeJIBHOCTD; IPMHUMAaTh AaKTUBHOE

yd4acTHhe B rpynmnoBoOi y4eOHOoM

Pasmnesn. 5. Beicokomosiekyapubie coequaenus (2 1)

Tema 10. ILtacTrmaccsr.
Kayayku. Bonoxua (2 1)

OCHOBH])Ie IIOHATHUA XMMHNHU BBICOKOMO-
JIEKYJISIPHBIX COeTUHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3B€HO, CTEeIIeHb
MOJIMMEPU3auu, CPpeaHAA
MoJieKyJIApHaa macca. OCHOBHBIE METOIbI
CHUHTE€3a BBICOKOMOJIERYJIAPHBIX
coeTUHEHU — MOJINMEepPUu3anusa u
IIOJIMKOHEHCAI[UA.
IInacmmaccol (nosudsmuJsieH, NOJURPONL -
UieH, NOIUBUHUNXTIOPUO, NOJIUCINUPOTL).
Hamypanivhbili u cuhmemuueckue Kay-
uyru (6ymaoueroswLil, XJ10POnPeHossLll U
uzonpenosuiii). Bonoxna: nHamypanvHoie
(XJ10n0K, Wwepcmsy, WéK), UCKYCCMBEHHbLe
(auemammuoe 80JI0KHO, 8UCKO3Q,),
curnmemuueckue (KQnNPoOH U JIABCAH,).
JlemoHcTpamua
— O3HAKOMJIEHHE C O0pasmamMu NpUupoI-
HBIX I NCKYCCTBEHHBIX BOJIOKOH, ILJIaCT-
Macc, KayIyKOB

m Biiagers nayvaemMbIMu XUMUI€CKUMHU
HOHATUAMHU: PACKPBIBATH CMbBICJI
N3y4aeMbIX MOHATUN U IPUMEHATh 3TU
HOHATHUA IIPU OIIMCAHUU COCTABA U
CTPOEHUA BBICOKOMOJIEKYJIAPHBIX
OpPraHUYEeCKUX BEIECTB, NJId
00bACHEHU OTHEJIbHBIX (PAKTOB U
ABJICHU.

m Vicrionp30BaTh XUMHUYECKYI0 CUMBOJIUKY
JIA COCTABIEHUSA CTPYKTYPHBIX
¢dopmyJ1 BemeCcTB U ypaBHEeHU N
peaxkuuii MoJIMMepUu3anuu u
HOJIMKOHEHCALUH
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IIpumepusbie TEeMBI,
PacKpbIBAaONINE JaHHBIH
pa3aeJs mporpaMMsl, U
KOJINY€CTBO 4YaCOB, OTBO-
AUMO€ HA UX u3dyvdeHue

OcHoBHOE conepskaHue

OcHoOBHBIE BU/BI JE€ATEILHOCTU
o0yuamommuxcsa

Pasnen 1. Teopernueckue ocuoesl xumuu (12 1)

Tema 1. CTpoenue aro-
moB. Ilepuoaguueckuii
3axoH u [lepuoguueckas
crucTeMa XUMHYECKUX
anemenTos JI. U. Menne-
eesa (3 u)

Xumuueckuii anemenr. Arom. Aapo
aToMa, M30TONbI. JJIEKTPOHHAA 000JI0YKA.
JHepreTuveCcKne ypoBHU, HOAYPOBHH.
IAToMHBIE OpOUTAIH, S- p-, d-3TI€MEHTBI.
OcoGeHHOCTH pacupeeIeHus JIEKTPO-
HOB I10 OPOUTAJIAM B ATOMAX JJIEMEHTOB
TIEePBBIX YETHIPEX IIEPHUOIOB.
QJIeKTPOHHAA KOH(PUrypALUA ATOMOB.

Ilepuoguyeckuii 3aKoH u
I[Iepuoguueckas cucreMa XUMHYECKUX
3J1I€MEHTOB

J1. 1. Menneneesa. CBaA3b mepuoguvIeCKoO-
ro sakoHa u Ilepuomuueckoil cucreMsl
xumuueckux ajaemenTos /1. U. Meunese-
eBa C COBPEeMEeHHOI Teopuei CTPOoeHus
aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUA
CBOMCTB XUMHYECKHUX JJIEMEHTOB U
00pa3yeMbIX MMU IIPOCTHIX U CJIOKHBIX
BeIIeCTB IO TPyNnaM U IMepHuoaaM.

m PackpsIiBaTh CMBICJI H3y4aeMbIX IO~
HATUH (BBIABJIATH UX XapaKTepPHbIE
HPU3HAKN), yCTAHABJIUBATH UX B3au-
MOCBS3b.

m PackpsiBaTh CMBICII IEPUOIUIECKOTO
saxona JI. U. Mengeneesa u meMoH-
CTPUPOBATH €r0 CUCTEMATUIUPYIONULYIO,
O0'BACHUTEJIBHYIO U IIPOTHOCTUIECKY IO
dyurnun.

m XapakTepu3oBaTh 3JIEKTPOHHOE CTPO-
€HHe ATOMOB XMMHNYECKHUX JJIEMEHTOB
1—4 mepuoaOB, NCHOJIB3yA HOHATUSI «S-,
p-, d-3J1IeKTPOHHBIE OPOUTAIIN»,
«3HepreTudecKue ypoBHUD.

m O0BbACHATH, 3aKOHOMEPHOCTH U3MeHe-
HHUA CBOﬁCTB XUMHUYECKHUX J3JIEMEHTOB 1
nux COEI[I/IHeHI/Iﬁ II0 mepuogamM
u rpynnam Ilepuonguveckoit cucremst
xumu4deckux ajaemenToB /. . Menne-
JeeBa




1 4 B HeJIeI1I0, BCEro 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs
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Buauenue IIepuOaUYIECKOro 3aKOHa B
PAa3BUTHUHU HAYKH.

Jemoucrpanuu

Bunper tadaun «[lepuoguueckas cucrema
xumuueckux ajaemenTos . U. Meunese-
eBa»

Tema 2. Ctpoenue
Bemecrsa. Muorooopa-
3ue BemecTs (4 1)

Crpoenune Bemecrsa. XuMu4eCcKas CBA3b.
Bunpl xumMudeckoi cBaA3u (KOBaJIeHTHAA
HEeIIoJIAPpHAaA U IIoJIAPpHAadaA, HOHHAaA,
MeTasuindeckas). Mexauuamel o0Opaso-
BaHHS KOBAJIEHTHOM XUMHUYIECKOH CBSI3U
(00OMEHHBIN U JOHOPHO-AKIEIITOPHBIN).
Bonopoauas ceass. Basmentuocts.
DeKTpooTpULIATEILHOCTL. CTEeneHn
oxucienus. MoHbI: KATUOHBI

11 AHUOHBI.

BemecTsa MOJIEKYJIIPHOTO Y HEMOJIEKY-
JIIPHOTO CTPOEHUA. 3aKOH MOCTOSHCTBA
COCTaBaA BellecTBa. TI/IHBI Kpucrajijiain4ie-
CKHX PEIIETOK U CBOMCTBA BEIECTB.
HOHHTI/Ie O JUCIIE€PCHBIX CUCTEMAX.

N cTuHHBbIE 1 KOJUIOUAHBIE PACTBOPHI.
Maccoeas 1018 BeeCTBA B pacTBOpe.
Knaccudurkauus neoprannueckux coenu-
umenuii. Homenxkiarypa Heopraunieckux
BemecTB. I'eneTuyeckas CBsI3b HEOPraHU-
YEeCKUX BEIECTB, IPUHAJIEKAIUX K Pa3-
JIMYIHBIM KJIaccam

u PaCICpBIBaT]) CMBICJI U3y4Ya€eMBbIX IIOHA-
TUH (BBLOENATh UX XapaKTepPHbIE IIPU-
3HAKH) U IPUMEHATH 3TU HOHATUA IIPU
ONMCAaHUU COCTABA U CTPOEHUS
BelleCTB, AJId 00 BLACHEHUA OTHEJIbLHBIX
¢daxTos
" IBJICHUHH.

m Onpenenars BUALI XUMHUYECKOU CBA3U
(KOBaJIEHTHOI, HOHHOM, MeTaJLJInYe-
CKOM, BOJOPO/IHOIM) B COeUHEHUSIX;
THN KPUCTAJINIECKON PEMETKY KOH-
KPETHOTO BellecTBa.

m OmnpeiesiaTh BAJIGHTHOCTD U CTEIIEHb
OKMCJIeHUA XUMHUYECKHX JJIEMEHTOB
B COEUHEHHUAX PA3JIUIHOTO COCTaBA.

L] HpOBO,E[I/ITI: BBIYMCJIEHUS C HCIIOJIB30BaA-
HHUEeM IIOHATHUA «MacCCoBas O0JIdA Belle-
CTBa B pacTBope»
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IIpodonicerue

IIpumepusbie TeMBbI,
packpsIBaOLINE JAHHBIN
pa3zes nporpaMMsl, 1
KOJIMYECTBO 4aCOB, OTBO-
JUMO€ HAa UX U3ydeHUe

OcHoBHOE conepskaHue

OcHOBHBIE BUOBI JEATEILHOCTUA
o0yJammuxcsa

Tema 3. Xumuueckue
peaxkuuu (5 1)

Xumnueckas peaxknusa. Knaccudpuxamua
XMMUYECKAX PEAKIINIA B HEOPTraHUIEeCKOM
1 OPraHUYECKON XMMUU. 3aKOH COXpaHe-
HISA MACCHI BEIEeCTB; 3aKOH COXPAHEHUA
1 IIpeBpalleHusa dJHEPruu Npyu XuMUIe-
CKUX peaknmsx.

CKOpPOCTh peakinuu, eé 3aBUCHMOCTD OT
pasauuubix pakTopos. OGparumMbie peak-
nun. Xummdeckoe pasHoBecue. DakTophl,
BINAIONINE HA COCTOAHIE XUMHUIEeCKOTO
pasuoBecusn. llpunnun Jle Illarense.
DJIEKTPOINTHYECKASA TUCCOLUAIHS.
CunpHble u cinabbie asexrpoautsl. Cpena
BOJHBIX PACTBOPOB BEMIECTB: KUCJIasi,
HeliTpanbHasa, meaounaa. [lonamue o 8o-
dopoodrom nokazamene (p H) pacmaopa.
Peaxnuu nonaoro oomena. I uoposus op-
2QHUYECKUX U HeOP2AHUUeCKUX 8el,ecma.
OKHCINTEIHHO-BOCCTAHOBUTEILHEIE
peaxnuu. [lonamue 06 snexmposiuse
Ipacnsiasos u pacmeopos coiell.
IIpumernerue aneKkmposusa.

m O0baACHATE 3aBUCHUMOCTh CKOPOCTH
XMMHUYECKOHN PEeaKIUU OT PA3IHIHBIX
daxTopoB.

m Onpenenars xapakTep CMELIeHUS XH-
MHUYECKOro PaBHOBECHS B
3aBHUCHMOCTH OT BHEIIHErO
BO3aecTBUsA (IIPUHIUI
Jle IllaTense).

m CocTaBiiaTh ypaBHEHHUS pPeaKIUI
PAa3JINYHBIX TUIMOB; MOJIHBIE U COKpPAa-
HIEHHbIE NOHHBIE YPABHEHUSA PEeaKIUI,
YYUTBIBAs YCJIOBUS, IPU KOTOPHIX 3TU
peaxkmuu UayT 0 KOHIIA.

m I[logTBEep:kaaTh CynmecreOBaHNE r€eHEeTH-
YECKOM CBA3U MEKIY
HEOPraHUuYeCKUMH BEeIeCTBaMH C
IIOMOMIBIO YPaBHEHU CO-
OTBETCTBYIOIIUX XUMHUYECKUX
peaxuii.

m IIpoBoguTh, HAGIIOOATH U OMUCHIBATH
XUMHUYECKUUN dKCII€PUMEHT: II0 OIIpe-
OeJIEHUIO CPeIbl BOIHBIX PACTBOPOB
BEIEeCTB, BHIABIEHUIO YCIOBUI MPOTE-
KaHHUA peakiuii MOHHOro ooMeHa, uay-




1900e TT-0T *(9HIF0dA UIFF0EVS) BUIWKX

JHemoucrpanun
— MOJe/in KPUCTAJIMYECKUX PElIETOK;
— pasJiosKeHue mepoKCHIa BOOOPOaA B
NPHUCYTCTBUU KaTaJau3aropa.
JIaGopaTopusbie paGoThl
— ImpoBeaeHHEe peaKIuil HOHHOTO
oOMeHa;
— ompenesieHHe Cpeabl pACTBOPOB Be-
IECTB C IOMOIIbI0O YHUBEPCAJIBLHOT'O
HHOUKATOpA.

IIpaxkTuueckasa padora
Ne 1. Bnuauue pasiunyubix paKTOPOB HA
CKOPOCTh XUMUYECKON peaKIuu.

Boruuciaenuns

— pac4YeTsl C UCIOJIB3OBAHUEM ITOHATUA
«MaccoBas I0JIsI PACTBOPEHHOTIO Beme-
CTBA»;
— pacY€ThI MO YPABHEHUAM XUMUIECKUX
peaxiuii, B TOM YHCJI€ TEPMOXUMHUYECKHE
Pac4YEThI

m CiremoBaTs mpaBuiIam mMoJIb30BAHUS
XUMHIECKOMH [IOCya0H U
1abopaTopHBIM 000PYJOBAHUEM.

m IIpencrasnsars pe3ysbprarsl xummude-
CKOro 3xcnepumeHTa B (popme 3anucu
YPABHEHUH COOTBETCTBYIOIINX
peakuuii 1 JeJIaTh BBIBOABI HA UX
OCHOBe.

m [IpoBOoauTH BBIYHCIIEHUSA 110 YPABHEHHU-
AM XMMHYECKUX PEeaKIUil, B TOM YHUCJIE
TEPMOXUMHIECKHE PACIETHI

Pasnen 2. Heopraunyeckas xumus (16 1)

Tema 4. Hemerannsr (8 u)

Hemerasel. Ilonoskenue nemerasioB B
I[Ilepuogu4ecKoil cucreMe XUMHUIECKUX
asmemenToB . U. Meuneneesa u ocooeH-
HOCTHU CTpoeHusa aromoB. Pusnueckue
CBOICTBA HEMETAJLJIOB. AJUIOTpONI A He-
MeTaJI0B (Ha IpuMepe KUCJI0poaa, Cephl,
cdocdopa u yrizepona).

m PackpeiBaTe CMBICT M3y4aeMbIX MOHS-
TAN (BBIAEJIATh UX XapaKTepPHbIE IPU-
3HAKH) U IPUMEHATH 3TU MOHATHUSA IIPU
ONMCAHUU COCTABA U CTPOEHUS
BEIIECTB, /I 00 bACHEHUA OTAEJIbHBIX
(daKTOB U ABJIEHUIA.
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IIpumepusbie TeMBbI,
packpsIBaOLINE JAHHBIN
pa3zes nporpaMMsl, 1
KOJIMYECTBO 4aCOB, OTBO-
JUMO€ HAa UX U3ydeHUe

OcHoBHOE conepskaHue

OcHOBHBIE BUOBI JEATEILHOCTUA
o0yJammuxcsa

XuMuueckne CBOMCTBA BAKHEHMIINX He-
MeTAJIJIOB (raJIOreHOB, Cephl, a30Ta, (hoc-
dopa, yriiepoga u KpeMHUSI) U UX COEIU-
HeHNI (OKCHUIOB, KHCJIOPOACOIEPKAINX
KHCJIOT, BOJOPOIHBIX COeIUHEHMUI).

IIpumeneHne BasKHEHIINX HEMETAJLJIOB U
NX COeTUHEeHUN

m O0BACHATH 00IHE 3AKOHOMEPHOCTH B
N3MEHEHUU CBONCTB HEMETAJLJIOB
UM UX COeIUHEHUH C yI6TOM CTPOeHUs
HX aTOMOB U IIOJIOKEHUS B
Ilepuoguyeckoit cucremMe XUMUIECKUX
9JIEMEHTOB
JI. U. Meuneneesa.

m XapakTepu3oBaTrh (OIIKUCHIBATH) O0LIHE
XUMHUYECKHE CBOMCTBA HEMETAJLJIOB, UX
Ba'KHEHMIINX COeTNHEHU,
MOATBEPIKAASI 9TO ONUCAHUE
npuMepamMu ypaBHEHUH
COOTBETCTBYIOUIMX XUMUYIECKUX PeaK-
I,

m XapaxkTepu3oBaTh BJIUAHNE HEMETAJLJIOB
U UX COEJUHEHU Ha KUBbIE OPraHu3-
MBI; OIIMCHIBATH IPUMEHEHUE B
PAa3JINYHBIX 00JIACTAX MPAKTUIECKOMI
NesATeJIbHOCTHU YeJI0OBeKa.

m PackpsiBaTh CynmyHOCTH OKHMCINTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUH MO-
CpEeICTBOM COCTaBJIEHUS
JIEKTPOHHOTO DajIaHca 3TUX PEeaAKIIUIL.

m IIpoBoauTs peaxkuun,




1900e TT-0T *(9HIF0dA UIFF0EVS) BUIWKX

IIECTB; PACIIO3HABATH OIIBITHBIM IIyTEM
AHHOHBI, IIPUCYTCTBYIOIINE B BOJHBIX
pacreopax.

m HaGnogares 1 onuceIBaTh 1€ MOHCTPALIM-
OHHBIE OIBITHI; IPOBOAUTH U
OIKCHIBATH XUMUAYECKUH dKCIIE€PUMEHT
(mabopaTopHbIE U IPAKTUYECKUE
paodoTsI).

m IIpencrasnare pe3yabraTsl XUMHYE-
CKOro 3KcrnepuMeHTa B popMe 3anucu
YPABHEHUM COOTBETCTBYIOUINX
peaknuii u aejiaTh BHIBOALI HA UX
OCHOBe.

m CiemoBaTh IpaBuIaM IIOJIb30BAHUA
XUMHUYIECKOH IMOCyI0H U
J1a0opaToOpHBIM 00OPYJOBAHHEM.

m IIpoBoauUTH BBIYHCIIEHUA IO yPABHEHHU-
AM XMMHYECKUX pPeaKIui.

m CaMmoCTOATEILHO INIAHUPOBATH U OCY-
IIECTBJIATH CBOIO IO3HABATEJILHYIO
IeATeIbHOCTh; IPUHUMATEL AKTUBHOE

Tema 5. Merasisl (8 1)

MeTasnnsl Ilosno:xenne meranios B Ilepu-
OQUYECKOI CHUCTEeMe XMMUYECKUX JJIe-
mentos JI. . Menaeneesa. Ocobennocru
CTPOEHHA IJIEKTPOHHBIX 000JI0UYEK
aToMmoB meTasui0B. O0mue pusuaeckue
cBoiicTBa MeTa/lIOB. CIlJIaBBI METAJLIIOB.
JJIEKTPOXUMUIECKUI PSI HAIPAKEHUH
METAaJLIOB.

XuMHuYecKne CBOMCTBA BaYKHEHMIIUX
MeTaJI0B(HATPHUI, KaJIui, KaJIbIUM,

m PackpsiBaTh cMBICI M3yuyaeMbIX ITOHS-
THH (BBIAEJATH UX XapaKTePHbIE IPU-
3HAKH) U IPUMEHATH 3TU MOHATUS IIPU
OIIMCAHUU COCTABA U CTPOEHUS
BEIIECTB, AJ1 00 bLACHEHNU OTAE/IbHBIX
daxToB
" ABJICHUMN.

m O0bsacHATH O0LIHE 3aKOHOMEPHOCTH B
HN3MEHEHUU CBOMCTB JJIEMEHTOB —
MEeTaJIJIOB U UX COeQUHEHUN C yI€TOM
CTPOEHHS UX ATOMOB U MOJIOKEHUS
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IIpodonicerue

IIpumepusbie TeMBbI,
packpsIBaOLINE JAHHBIN
pa3zes nporpaMMsl, 1
KOJIMYECTBO 4aCOB, OTBO-
JUMO€ HAa UX U3ydeHUe

OcHoBHOE conepskaHue

OcHOBHBIE BUOBI JEATEILHOCTUA
o0yJammuxcsa

Mar"Huii, aJJIOMUHUH, IUHK, XPOM, JKeJIie30,
MeOb) M UX COeIVHEHUIA.

OGumue cnocoObl MOJIy9Y€eHUA METAJLJIOB.
Mertanayprusa. Kopposus memasinos.
Cnocobwbt sauumst om kopposuu. Ilpume-
HEHHE METAJIJIOB B OBITY U TEXHHUKE

JlemoHcTpamun
— 00pa3ibl HEMETAJLJIOB;

— B3amMOOeMCTBHE MeJU C a30THOH KUC-
JIOTOM Pa3JIMIHOU KOHIIEHTpPAaIHU;

— KOJIJICKIIHA «MeTaJIJI]:I H CIIJIABbI».
JIaGopaTopHbIE OIIBITHI

— KavyeCTBEHHBIE PeaKIu HaA AHHUOHBI
Y KaTHOH aMMOHMA;

— B3auMOJENCTBHE I'HIPOKCHIA ATIOMU-
HIS C PACTBOPaMHU KHCJIOT U IIeJIOYeli;

— Ka4YeCTBE€HHBbIE€ PeaKIIU1 HA KATUOHBbI
METAJIJIOB.

B Ilepuomuueckoii cucreMe XHMHYECKHX

anemenTos JI. U. Meungesneena.

m Xapakrepu3oBars (OIMCHIBATH) O0LIHIE
XMMHAYECKHEe CBOMCTBA METAJLJIOB, UX
BasKHEHMIINX COEIUHEHHIH,
MOATBEP:KAASA 9TO OIMKUCAHUE
npuMepaMu ypaBHEHUH
COOTBETCTBYIOIIUX XUMUAYIECKUX PeaK-
UIi; IPUMEHEHNEe METAJIJIOB B Pa3/ind-
HBIX 00JIACTHAX, a TAKKe
HCIIOJIL30OBAHUE UX IJIA CO3TAHUI
COBPEMEHHBIX MAaTEPUAJIOB 1
TEeXHOJIOTHI.

m PackpsiBaTh CymHOCTH OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEaKIHIH MO-
CPEeICTBOM COCTABJIEHUA
JIEKTPOHHOrO 0ajIaHCA dTUX PEeaKI[UMA.

m [IpoBogurs peakiuu,
MOATBEP;KIAIONIE XapaKTePHbIE
CBOICTBA M3yYaeMbIX BEIIECTB;
Pacmo3HaBATH OIIBITHBIM IIyTEM HMOHBI
METaJlJIOB, IIPUCYTCTBYIOIIUE

B BOAHBIX pacTBOpax.

m HaGuionare u onmuceiBaTh JeMOHCTPALIH-
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IIpaxkTuueckue padboTsl

Ne 2. Pemrenue axcriepuMeHTAIBHBIX 3a-
mau mo reme «HemeTasie»;

Ne 3. Pemrenue akcriepuMeHTAIBHBIX 3a-
ma4g mo teme «MeTaabsm.

Berauciaenna

— pac4éThl MaccChl BeleCTBA NI 00béMa
ra3oB 10 U3BECTHOMY KOJINYECTBY Belle-
CcTBa, Macce Wi 00bEMY OOHOTO U3 y4a-
CTBYIOIIIMIX B peaKII1uUu BeIleCTB; pac'{éTm
maccel (00bEMa, KOJINIEeCTBA BELIeCTBA)
NPOAYKTOB PEAKIINH, €CJIN OJHO U3 Be-
IIE€CTB UMeeT MPUMECH;

— pacuérsl maccel (00bEMAa, KOJIUIECTBA
BEIIeCTBA) NPOAYKTA PeaKIHM, €CJIU OJHO
13 BELIEeCTB JJaHO B BUJIEe PACTBOPA C
OIIpeIeIEHHOI MaCCOBOM qOJIet
PaCTBOPEHHOTO BEUIECTBA.

HbIE U ITpaKTHYeckue padorsr). Ilpesx-
CTABJISITH PE3yJIBTATHI XUMHUIE€CKOIr0
dKcmepuMeHTa B (hopMe 3armucu
YPABHEHUH COOTBETCTBYIOMUX
peakuuii U JeJIaTh BBIBOABI HA UX
OCHOBE.

m CirenoBaTh npaBusiamM 0JIb30BAHUS
XUMUYIECKOM IIOCYI0H 1
J1a0opaTOpPHBIM 00OPYJOBAHUEM.

m [IpoBOoauTH BBIYHCIIEHUSA 110 YPABHEHHU-
AM XUMHYECKUX PeaKITui.

m CaMOCTOATEILHO IUIAHUPOBATH U OCY-
LIECTBJIATH CBOIO IO3HABATEJILHYIO
[esATeJbHOCTh; IPUHUMATh AaKTUBHOE
ydacTue B rpyHIOBOI y4e0HOMH
OeATeJIbHOCTH

Paspen 3. Xumusa u :xususn (4

9)

Tema 6. Xumusa u ;KU3Hb
(44)

Posis xuMum B o0ecreueHnu 3KOJI0T -
"IEeCKOM, 9JHEPTETUIECKOM U IMUIIEBOI
0€e30IIaCHOCTH, PA3BUTHUHN MEIUIINHEIL.
HOHHTI/Ie o Hay‘IHLIX MeTogax IMOo3HaAHUuA
BeIIECTB 1 XUMUYECKUX PEeaKI[HI.

IIpencrasienus 06 O0IMMX HAYIHBIX
NPUHIUAIAX TPOMBIILJIEHHOTO IOJIy9eHU
BasKHEHMINNX BEIeCTB.

u PaCI{pLIBaTI) POJIb XMUMHH B PEII€HUHN
JHEPreTuveCKux, CblIpbe€BbIX U
9KOJIOTUYECKUX IIPOosieM
9eJI0Be4YeCTBAa, ONMUCHIBATH OCHOBHbBIE
HAIIPaBJIEeHUS PAa3BUTUA XUMHUIECKOU
HAYKH U TEXHOJIOTHUH.

m [IpumensTs npasuna 6Ge3onacHoro
o0paleHus C BelecTBaMu,
HNCIIOJIb3yE€MBIMU B HOBCE,E[HeBHOfI
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IIpumepusbie TeMBbI,
packpsIBaOLINE JAHHBIN
pa3zes mporpaMMsl, U
KOJIMYECTBO 4aCOB, OTBO-
JUMO€ HAa UX U3ydeHUe

OcHoBHOE conepskaHue

OcHOBHBIE BUOBI JEATEILHOCTUA
o0yJammuxcsa

YesioBEK B MUpPE BEIIECTB U MAaTEPHUAJIOB:
BasKHEHINVE CTPOUTEJILHBIE MaTePUaJIbl,
KOHCTPYKIUOHHEIE MaTepHaJibl, KPaCKU,
CTEKJIO, KePaMHKa, MATE€PUAJIBI JJI JJICK-
TPOHHUKHN, HAHOMATEpPHUaJIbI,
OpraHuvYeCKHue U MUHepaJIbHbIE
yaoopenmus.

XumMunus v 3m0pPOBbe Ye/I0BEKa: IIPaBUIa
HCIIOJIb3OBAHUA JIEKAPCTBEHHBIX Ipemna-
pPaToB; mpaBujia 0€30IMacCHOr0 UCIIOJIb30-
BaHUA [IPEIapaToB OBITOBOII XMUMUHU B
IIOBCEIHEBHOM sKHU3HU

IOEeHUs B LEJsIX cOepesKeHus: 310POBbA
U OKPY:KAIOMel NPUPOJHOM Cpeabl;
HOHUMAaTh Bpe] (0IacHOCTh) BO3€ei-
CTBHUA HA KUBbI€ OPraHMU3MbI OoIIpeae-
JIEHHBIX BeIIECTB, CMbICJI IIOKAa3aTed
IOK, MOSCHATHh HA IPUMepax CII0COOBI
YMEHBIICHHUA U IIPEeJOTBPpAll€eHUuA UX
BPEIHOr0 BO3J€HCTBUA.

m AHAIM3UPOBATh U KPUTUIECKHU OIl€HU-
BaTh HHGPOPMAIIUIO, CBA3AHHYIO C
XHUMHAYIECKHUMHA IIponeccaM U UX
BJIUSIHHEM HA COCTOSHHE OKPY:KaIomei
cpensl.

| | I/ICHOJII:SOBaTL IMOJIy9Y€eHHbIE€ SHAHUA
U IpencrasiieHusa o cpepax
AeATeJIbHOCTH, CBA3AaHHbBIX C HayKOfI n
COBPEMEHHBIMH TEXHOJIOTUAMM, KaAK
OCHOBRY [IJI1 OPUEHTAIlU! B BLIOOpE
cBoel Oyayuiei npodeccuoHaIbLHOMI
OeATeJIbHOCTH.

m [IpuauMmaTs yuyactue B 00Cy:KaeHNN
npodIeM XUMHIECKOH U IKOJIOrHYe-
CKOIl HANIPABJIEHHOCTH, BHICKA3bIBaTh
COOCTBEHHYIO IIO3UIUIO 110 IIPodIemMe u
ODenIaraTh BO3MOMKHEIE IIVTU eé
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