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TlosicHUTEIBLHASA 3aIMCKA

Jlannas pabouas nmporpamma npennasHadena s 10-11 kmaccoB MBOY «Kopewusckas CILI»

Pabouas nporpamma no npeamery xumus B 10-11 kimaccax coctaBieHa B COOTBETCTBHH C:
®denepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu BPoccutickoit deneparumnyy;
®enepasibHbIM 3aKOHOM OT 24.09.2022 1. Ne 371-®3 «O BHeceHuu u3MeHeHuil B DenepasbHblil

3akoH «O0 oOpazoBanuu B Poccuiickoit ®Denepanmm» u crateio 1 denepanpHoro 3akona «O06
o0s3aTenbHBIX TpeboBanusx B Poccuiickoit denepannny;
[TopsiikOoM OpraHu3aIiy U OCYIIECTBICHUS 00pa30BaTENbHON AEATEILHOCTH 110 OCHOBHBIM

0011e00pa3oBaTeIbHBIM MTPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HavyaabHOTO OOIIEro, OCHOBHOTO
o011ero U cpeaHero odIero 0opa3oBaHus, yTBEpKASHHBIM IpuKazoM MuHmnpocsenieHus ot 22.03.2021
No 115 (B meiicTByIOIICH peaKIlnm);

IIpukazom MunuctepcrBa npocsenieHusi Poccuiickoin @enepaunn ot 12.08.2022 r. Ne 732 «O
BHECEHUU M3MCHCHHI B (De/lepabHBIi TOCYJapCTBEHHBIN 00pa30BaTEeNIbHbIN CTAHAAPT CPETHETO OOIIEro
o0Opa3oBaHMs, yTBEPKACHHBIN MpHKa3oM MuHucTepcTBa o0pasoBanus U Hayku Poccuiickoit denepanuu
oT 17 masg 2012 1. Ne 413x»;

[Tpukazom MunucrepctBa npocBemeHusi Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O6
yTBepXKIeHHH (enepalbHOd  00pa3oBaTeNbHOM MNPOTPaMMBI  CPEAHErO 00mero o0pa3oBaHUs
(3apeructpuponan 12.07.2023 Ne 74228),

[Ipukazom MunucrepctBa npocsenieHus Poccuiickoit @enepannu ot 21.09.2022 r. Ne 858 «O6
yTBEpkACHUU (eAepalbHOrO MEepPedHs Y4EOHHMKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO MPHU peallu3aluu
UMEIOLIUX TOCYJAapCTBEHHYIO aKKpEAMTALHUI0 00pa3oBaTeNIbHbIX MPOrpaMM HayaJbHOIO OOILEro,
OCHOBHOTO  0O0mIero, cpeaHero oO0mero oO0pa3oBaHMsS  OpPTaHU3ALUSIMH,  OCYHIECTBIISIOIIUMU
00pa30BaTeNbHYyI0 AESITEIbHOCTh M YCTAHOBJIEHUS NPEAEIBHOIO CPOKa HCIOJIb30BAHUS HMCKIIOUEHHBIX
y4EOHUKOBY;

3akonoMm PecnyOmuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 o6pazoBanuu B PecnyOnnke
KpbIM» (C U3MEHEHUSIMU U IOTIOJTHEHUSIMHU);

[Tpuxazom MunucrepctBa oOpa3zoBaHusi, Hayku U Mononéxu Pecnyonuku Kpeim ot 27.03.2023
Ne 565 «O mpusHaHMM YTpaTHBIIMM CHJIy NpuKa3a MuHHCTepcTBa 00pa30BaHUs, HAYKH U MOJOAEKHU
Pecniyomukn  Kpeim ot 11.06.2021 Ne 1018» (MP mno BeaeHuto JelOBOM JOKyMEHTAIlUU B
TOCYJapCTBEHHbIX W MYHHUIMMAJIbHBIX JOLIKOJBHBIX 00pa3oBaTelbHbIX U 00I1€00pa30BaTEIbHBIX
opranuszanusax Pecryonuku Kpeim). Pesxum mocryma: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MuHnuctepcTBa 00pa3oBaHus, Hayku U Mojozexu Pecyomuku Kpsim ot 13.04.2023 Ne
1988/01-15 (06 y4ueOHbIX MIaHax o0IIeo0pa3oBaTeNibHbIX opranu3anuii Pecriyonuku Kpbimv Ha 2023/2024
y4eOHBI Toj).

MeToauyeckuM peKoMeHAAUSIMHA 00 0COOEHHOCTSX MPEenoiaBaHus IpeaMeTa XuMUU B
obmeo0Opa3oBaTenbHbIX opranuzanusax Pecryonnku Kpeim B 2023-2024 yyeOHOM roay

[Tonoxenuem o popmax, NEPUOTUIHOCTH, MOPSAIKE TEKYILEI0 KOHTPOJIS YCIIEBAEMOCTH U

IPOMEKYTOUHOM aTTecTanuu oOyyaromuxcs B [kore.

OcHOBHOM  00pa3oBaTenbHOW TporpamMmoil  cpeaHero oo6mero ooOpazoanusi (PI'OC),
yrBepkaEHHOI npukazoM MBOY «Kopeusckas CLI» ot 29.08.2023 r. Ne 314 (c u3MeHeHUsIMH);

YuebubiMu miianamu cpeHero odmiero oopazoanus (PI'OC) MBOY «Kopeusckas CIII»,
YTBEPXKAEHHBIM Npuka3oM oT 27.08.2024 roga Ne 293;

[TonoxxenueM o paboueii mporpamme yueOHbIx npeameroB MbOVY «Kopeusckas CHI»,
YTBEPXAEHHBIM NpuKa3zoM oT 29.08.2023 Ne 317.

B cootBercTBUUN ¢ PenepanbHBIM rOCy1apCcTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHETO
o01mero oopa3oBaHus yueOHBIN peaMeT « XUMUsD» BXOJIUT B MPEAMETHYIO 00J1aCTh
«ECTGCTBCHHOHay‘-IHLIC MNpEaAMCTBD)» U ABJISICTCA 06$I3aTCJ'H>HBIM AJId U3YUYCHUA.


https://www.krippo.ru/files/metod2024/24.pdf

Coneprkanne ydeOHOro nmpeamMera «XuMus», MpecTaBIeHHOe B pabodeil mporpaMme,
cootBeTcTByeT ®I'OC COO, ®PII mpenmera «Xumus».

Y4eOHbIM M1aHOM Ha u3ydeHue xumuu B 10 kimacce orBoautcs - 34 4. (1 yac B Henenio), B 11
KJ1acce oTBoaAuTC - 34 4. (14yac B HeACIO).

[Tporpamma opueHTHpOBaHA Ha KCIIOJIb30BAHHE YUCOHUKOB!

Xumus. 10 kmacc: y4ue6. s obmeoOpa3oBaT. opraHu3anuid ¢ Ipui. Ha 31ekTpoH. Hocutene (DVD):
6a3oBbIii ypoenb / I.E. Pymutuc, ®@.I'. ®enpaman. — M.: IIpocsemenne, 2014. — 224 c.: un. — ISBN
978-5-09-028570-4.

Xumust. 11 ximacce: yue0. mnst o0meoOpa3oBaT. OpraHM3aluid C MPHJIOKEHHEM Ha 3JICKTPOH. HOCUTEIE
(DVD): 6a3o0Bsiii ypoBens / I'.E. Pymsutuc, ®@.I'. ®enpaman. — M.: IIpocsenienune, 2014, — 224 c.: w1 —
ISBN 978-5-09-028207-9.

Conep:xanue yueOHOT0 npeaMeTa

10 KIIACC
OPITAHUYECKASA XUMUA

Teoperuvyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipenmer  OpraHMYecKOl  XHMUU: €€  BO3HMKHOBEHHME,  pa3BUTHE W  3HAYECHUE
B IOJYYEHUU HOBBIX BELIECTB W MaTepHayioB. Teopus CTPOCHUS OPraHUYECKUX COCIUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE NOJ0XKeHUS. CTPyKTYpHBIE POPMYJIbl OpraHMUYECKUX BellecTB. ['oMmosorus,
n3oMepus. XUMHUYECKas CBA3b B OPraHUYECKUX COCTUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3HU.

[IpencraBnenne o kinaccuUKalMd OpraHUYECKUX BemecTB. HoMeHkmatypa oOpraHmuecKux
COCIMHEHHUI (CHUCTeMaTHyecKas) W TPUBUAIbHBbIE HAa3BaHUS BAXHEUIIUX TMpEACTaBUTENCH KJIaccoB
OPraHNYeCKHUX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YYEHHS BEIIECTB U WX MPEBpAIlleHU: 03HAKOMJICHHE ¢ 00pa3iiaMu
OpPraHMYeCKUX BEIIECTB W MaTepuajaMl Ha HMX OCHOBE, MOJEIUPOBAHHE MOJIEKYJ OPraHMYECKHX
BEIIECTB, HAONIOJICHWE U OINHCAaHUE JEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPAIICHUIO OPraHUYECKUX
BELIECTB NPU HarpeBaHuH (IJIaBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN psAll. MeTaH 1 3TaH — NPOCTEUIINE MPEICTAaBUTENIN
aNKaHoB: (U3MYECKHEe U XWMHUYECKHE CBOMCTBA (peakIMy 3aMeIlleHHss M TOpEHHs), HaXOXJICHUE B
MPUPOAE, MOJIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUH psAn. OTHIEH U MPONWIEH — NpOoCTEHIIne
MPEACTABUTENN  aJKeHOB: (U3WYECKMEe W XUMHUYECKHE CBOMCTBA (peakmwu THAPUPOBAHUSA,
raJloreHUPOBAHMS, TUIpaTallii, OKUCICHUS U TIOJIMMEPHU3ALINH ), TIOTyY€HUE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHne, BaXHEHITNE XUMHUYECKHE CBOMCTBA
(peakuus nonumepusanuu). [loayuyeHrne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKUU PsiA. AUETHUICH — TPOCTEHIITNI
MPEJICTAaBUTENh AJIKMHOB: COCTaB, CTpoeHWe, (GU3NYECKMEe U XUMHUYECKHE CBOMCTBa (peakiuu
THAPUPOBAHUS, TAIIOTCHUPOBAHMUSI, TUAPATAIINH, TOPEHUS ), TOJIYICHUE W IPUMEHEHHE.

Apenbl. ben3on: coctaB, cTpoeHue, (U3MUECKHE W XUMHYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBAHMUS ), IOJTyUYE€HUE U IPUMEHEHHE. T01yon: cocmas, cmpoenue, guzuieckue u
Xumudeckue  ceoucmea (peakyuu  2an02eHUpOBAHUs U HUMPOBAHUSL), nonyueHue  u
npumenenue. TOKCHYHOCTb apEHOB. ['eHeTHYeCKas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAIEKAIIUMH K
Pa3IMYHBIM KJaccam.

[IpuponHbie UCTOYHUKHU yTiaeBOA0poaoB. [Ipuponnslii ra3 u nomyTHeie HEQTAHBIE Ta3bl. HedTh u
e¢ mpoucxoxzaeHue. CrocoObl mnepepaOOTKM  HEPTU: TEPEroHKa, KPEeKUHr  (TEpPMHUYECKHUH,
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KatanuTudeckuil), nuponns. [IpoaykTel nepepaboTku He(TH, X NIPUMEHEHHE B MPOMBILIIICHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKcllepUMEHTAIbHbIE METO/IbI U3YUYEHUS BEIIECTB U UX NPEBPALICHU: 0O3HAKOMIIEHHE ¢ 00pa3aMu
IIacTMacc, KaydyykoB M pe3uHbl, kowiekuun «Hedte» u  «Yromp», MOIENIHpPOBaHUE MOJEKYI
YIJI€BOAOPOAOB U TajlOr€HONPOU3BOHBIX, NMPOBEJCHUE IPAKTUYECKON PaOOThI: MOJyY€HHE STHUIIEHA U
HU3YyYEHHUE Er0 CBOMCTB.

PacuérHble 3a1aun.

Bbruuciienuss mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIWYECTBA HMCXOIHOTO
BEIIECTBA WJIM IPOAYKTa PEAKLUU IO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxamye oprannyeckie coeiHHeHUs!

[IpenenpHble OAHOATOMHBIC CIIUPTHI. METaHON M 3TAHOJN: CTPOEHHE, (PU3UUYECKHE U XUMUYECKUE
CBOWCTBA (peakiuM C AaKTMBHBIMM METaJlJIJaMM, TaJlOTEHOBOJOPOJAMH, TOpEHHE), IPUMEHEHUE.
Bonopoaneie cBsi3u MeXIy MOJEKyJlIaMu COUpPTOB. JlelicTBME MeTaHojla M 3TaHOJla Ha OpraHu3M
4eJI0BEKA.

MHoOroaTOMHBIE CHHPTHI. DTHICHIVIMKONb W TIUIEPUH: CTPOSHHE, (U3NYECKHE U XUMHUYECKHE
CBOWCTBa (B3aMMOJACHUCTBUE CO MIECJTOYHBIMU METaNIaMH, KaueCTBEHHAas peaKlMs Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHenre riuuepyuHa u ATUIICHTJTUKOJIS.

@deHo: CTpOEHHE MOJEKYNbl, (U3MYEeCKHMe M XMMHUYECKHe CBOMCTBAa. TOKCHMYHOCTH (heHoa.
[Tpumenenue peHoma.

Anbnerunpl U kemonvl. OoOpManbleru]], aleTalbIeruj: CTpOeHUe, (U3NUECKHe U XMMUYECKHE
CBOMCTBa (pEaKIMU OKUCICHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIMN), I0JIyY€HNUE U IPUMEHEHUE.

O/HOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTHl. MypaBbHUHAs U YKCYCHAs! KUCIIOTBI: CTPOCHHUE,
¢u3nveckne U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME /I KJlacca KUCIOT, PeaKUus dTepH(HUKAINN),
nojiyueHue M npumeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCJIOTBI KaK TIPEJCTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'Maponu3 ciioxHbIX 3¢upoB. JXKupsl.
I'mpponus xupos. [IpuMeneHne xupoB. buosornaeckas posab KUPOB.

VYrieBoasl: cocTaB, KilaccuuKanus YriaeBoJOB (MOHO-, AM- W ToJMcaxapujsl). [roko3a —
MPOCTEHIINA MOHOCAXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (U3MUECKHEe U XUMUYECKHE CBOWCTBA
(B3aumopeiictue ¢ runpokcuoM menu(Il), oxucnenme amMmuauHbM pacTBOopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIIOKO3bl), HaXOXKIACHUE B MPHUPOJE, NMPUMEHEHUE, OMOIOrHYecKas poJib.
®dorocuHTe3. PpyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u wnemmonoza kak mnNpupoaHble mnonuMepsl. CTpoeHHe Kpaxmana U LEeJUTIOJIO03BI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaa (THAPOIN3, KaUeCTBEHHAs! PEaKLUs C HOJIOM).

OKClepUMEHTAIbHBIE METO/bl U3YUYEHHUS BEIECTB U UX MPEBPAILLIEHUI: TPOBECHUE, HAOIIOACHUE U
ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHME CHUPTOB, KAaue€CTBEHHBIE PEAKIMH OJHOATOMHBIX
cnupToB (okuciaeHue 3tanona okcuaoM Meau(1l)), MHOroaTOMHBIX CIMPTOB (B3aUMOJIEHCTBUE TIIMIEPHUHA
¢ ruapokcunoMm meau(ll)), amnprernoB (OKHCIEHME aMMHAayHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcuaom meau(ll), B3amMopeiicTBue Kpaxmalia ¢ HOJIOM), MPOBEIACHUE MPAKTUYECKON pabOTHI:
CBOIMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

PacyérHble 3a1aun.

Bbruuciienuss 1mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIWYECTBA MCXOIHOTO
BEIECTBA WJIM MPOJAYKTa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoiepkaliye opraHn4eckie CoeIMHEHusI.

AMHHOKHCIOTBl KakK aMQOTepHble OpraHMYecKue coeAuHeHus. dusznyeckne M XHUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe MIHIKHA). buonoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl.

benku kak npupoAHbIE BEICOKOMOJIEKYNISIpHBIE cOoeqMHEHMs. [lepBuuHas, BTOpUYHAs U TPETUYHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: I'MJIPOJIN3, A€HATYpalus, KAYECTBEHHbIEC PEaKIMK Ha
Oenku.




OKclIepUMEHTAIbHbIE METOJIbl M3YYEHUs BEUIECTB M UX NPEBPAIICHUN: HAOJIOJCHUE U ONUCaHHE
J€MOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB ITPHU HAIPEBAHUH, LIBETHBIE PEAKIIUU OCIIKOB.

BbicokomosiekyIsipHbIe COeJUHEHHA

OCHOBHBIE IOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, ITOJIUMED, CTPYKTYPHOE
3B€HO, CTENECHb I[OJMMEPHU3ALUM, CPEIHAd MOJIeKyJsipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IIOJIUMEPU3aLUsl U ITOJIUKOHICHCALU.

OKcllepUMEHTAIbHbIE METO/IbI U3YUYEHUS BEIIECTB U UX NPEBPALICHU: O3HAKOMIIEHHE ¢ 00pa3aMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeamMeTHble CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d IpU HW3Y4YEHHMH opraHudeckod xumuu B 10 knacce
OCYILECTBIISICTCS Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX IOHATHM, Tak M MOHITHH,
SIBJISIFOLUXCS. CACTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOwie ecTecTBEHHO-HAYYHbIE IOHSTHA: SIBJICHHWE, HAayuHbId (aKT, TUIOTE3a, 3aKOH, TEOPHs,
aHamM3, CHHTE3, KIACCU(PUKAIM, MEPUOJANYHOCTh, HAOIIOJEHUE, W3MEPEHHE, OKCIIEPUMEHT,
MOJIETTUPOBAHUE.

®usuka: marepus, SHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYla, JHEPreTUYECKUH YpPOBEHb,
BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BEleCTBa, (PU3UYECKUE BEIMYMHBI M EAMHUIBI HUX
U3MEPEHMUS.

buonorusi: kinerka, opraHusM, Ouocdepa, oOMeH BelleCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BemecTBa (OCIKH, YTIIeBOIbI, JKUPBI, (HEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonmorus: NUIIEBbIE IPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHMTAHMWS, MOIOIINE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE IIpernapaTsl, MaTepualbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

XUMHYECKUHN 2JIeMEHT. ATOM. SIapo aToma, W30TOMBI. DJIEKTPOHHAS 000J0YKa. DHEPreTUYECKHe
YPOBHH, MOAYPOBHH. ATOMHBIE oOpOuTanu, s-, P-, d- amemeHThl. OCOOCHHOCTH pacHpeesieHUs
AJIEKTPOHOB 10 OpOUTaIsIM B aroMax »3JEMEHTOB IMEPBBIX YETHIPEX MEPHOJOB. JIEKTPOHHAS
KOH(UTrypanus aTOMOB.

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucrema xumuuyeckux siaeMeHToB [[. M. Menneneesa.
Cas13p nmepuoandeckoro 3akoHa u [lepuoauueckoi cucTeMbl XMMHYECKHUX d1eMeHToB . 1. Menneneesa
C COBPEMEHHOW TeOopuel CTPOCHMUs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX
9JIEMEHTOB U 00pa3yeMbIX MMHU TNPOCTBIX M CIOXKHBIX BEILIECTB IO TIpyNIaM M TepHojaM. 3HaueHHe
MEPUONYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

CrpoeHne BelecTBa. XMMHUYECKas CBSA3b. BUABI XMMHUYECKON CBA3M (KOBAJIEHTHAs HENOJISIpHAs U
MOJIApHAsi, HOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUs KOBaJEHTHOM XMMHMUYECKOH CBS3U
(oOMeHHBI M JOHOPHO-AKIENTOPHBIN). BogopoaHast cBsizb. BaneHTHOCTb. DIEKTPOOTPHULIATENEHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
THUnbl KPUCTATINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THNA KPUCTAIINYECKON PEIIETKHU.

ITonsaTue o nucnepcHbIX cuctemMax. VICTUHHBIE M KOJIJIOWHBIE PACTBOPBI. MaccoBasi 10151 BEIIECTBA
B pacTBOpE.

Knaccupukanuss Heopranmdeckux coeauHeHui. HomeHkiaTypa HEOpraHMYECKUX BEIECTB.
I'enernyeckas CBSA3b HEOPraHMYECKHUX BEIIECTB, IPUHAUICIKAIMX K PA3IMYHBIM KJIaccaM.

Xumuueckas peaknus. Kinaccudukanus XMMHUYECKHX peakifii B HEOPraHMYECKOW U OpraHMYecKon
XUMHMH. 3aKOH COXPaHEHMs MacChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS DHEPrUU IIPU
XUMHUYECKHUX PEAKLIMSIX.



CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (akTopoB. OOpaTHMbIEe peakui. XUMHUYECKOE
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

Onexkrponutudeckas auccoruanus. CuiabHbele U ciadble eKTposnuTsl. Cpena BOJHBIX PacTBOPOB
BEIIIECTB: KUCIIas, HEUTpabHas, eJI0YHasl.

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknu.

9KCHepI/IMeHTaHLHBIe MCTO/JIbI U3YUYCHUS BCIICCTB U UX HpeBpaH_[eHI/IfII ACMOHCTpalurA TaGJII/II_I
«IIepnoguyeckas cucreMa xuMudeckux aemMeHToB /. . MenzaeneeBay, usydenue moaenen
KPUCTAUIMYECKUX PEIETOK, HAOII0IeHUE 1 ONMCAaHUE AEMOHCTPALMOHHBIX U J1a00paTOPHBIX OIBITOB
(pazioxeHne MepoKcHIa BOJOPO/Ia B IPUCYTCTBUH KaTaIn3aTopa, ONpPEIC/ICHUE CPeibl PACTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAJIbHOI'O MHAMKATOPA, PEaKLIMi HOHHOI'0 0OMeHa), TPOBEICHUE
IIPAKTUYECKON paboThl «BiusHUe pa3nuuHbIX GAKTOPOB HA CKOPOCTh XUMUYECKOM peakium».

PacuérHeie 3a1ayu.

Pacu€rbl o ypaBHEHUSM XUMHUYECKUX PEAKLIUNA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI, paCUETHI
C UCIOJIb30BAaHUEM MOHATHUSL «MAaccoBasi J0Js1 BELLECTBAY.

Heopranunueckasi xumust

Hemeramnsbl. [lonoxxenne HemertaiwioB B Ilepumonnueckoid cucteMe XUMHYECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOCHHOCTH CTpOCHHs aToMOB. DU3NYECKHE CBOMCTBa HEMETAJUIOB. AJUTIOTPOITUS
HEMETaIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYEeCKHE CBOMCTBA BaXKHEHMIIMX HEMETAJUIOB (TaJIor€HOB, CEphl, a30Ta, Gocdopa, yriepoaa u
KpEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COCTUHEHUH.

Meramnsl. Ilonoxenne wmeraioB B Ilepmoandeckoil cHCTeME€ XHMHMYECKMX JJIeMEHTOB /I
U. MenneneeBa. OcoOEHHOCTH CTPOCHMsI AJIEKTPOHHBIX 000JI04eK aTroMoB MeTawioB. OOmue
¢u3nueckue cBoiicTBa MeTaioB. CIulaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAPSKEHUN METaJUIOB.

XUMUYECKHE CBOWCTBA BaXXHEHUIIMX METaUIOB (HATpUM, Kalud, KanblWid, MarHuid, aJTrOMHHHA,
LIUHK, XpPOM, KEeJI€30, ME/Ib) U UX COCTUHEHUH.

OOu11e ciocoObl oyyeHHst MeTayuioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUS BEIIECTB W MX MPEBPALlEHUH: W3y4eHUEe KOJIEKLUUU
«MeTannel ¥ CIUIaBbl», OOPa3I[OB HEMETANIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ay, HAOIIOJIEHUE U
ONMCAaHNE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE THMAPOKCUAA AFOMUHHUS C
pacTBOpamMH KUCJOT | IIEN0Ye, KaYeCTBEHHBIE PeaKIIMU HAa KATHOHBI METAJIIOB).

PacuérHeble 3anaum.

Pacuérpl Macchl BemiecTBa WM 00bEMA Ta30B M0 U3BECTHOMY KOJHMUYECTBY BEILIECTBA, Macce WU
00BEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, PacuéThl MacChl (00bEMa, KOJTHMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKIIUH, €CIIU OJJHO U3 BELECTB UMEET IPUMECH.

XuMuA U )KU3Hb

Ponp xumuuM B OOECIEUEHHUH HKOJIOTUYECKOM, OSHEpreTHYecKoM U MUILEBOM Oe30macHoCTH,
pa3BuTuu MeAuIMHEL. [loHATHE 0 HAYYHBIX METOaX MO3HAHMS BEIIECTB U XUMUIECKUX PEAKITUH.

[IpencraBiennst 00 OOIIMX HAayYHBIX MPHUHIMIIAX MPOMBIIIJICHHOTO TMOJYYEHUS BaKHEHIINX
BEIIECTB.

UenoBek B MHpE BEIIECTB W MaTepUalOB: BaXXHEWIIME CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE =~ MaTepHalibl, KpacKd, CTEKJI0, KepamMHKa, MaTepuaibl Mg 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIC yI0OpEHUSI.

X¥UMHS M 3I0pOBbE YEJOBEKA: MPABWIA HCIOJIb30BAHMUS JIEKAPCTBEHHBIX IPENapaToB, MpPABUIIA
6e30macHoro MCIIOJIb30BaHUs MpenaparoB OBITOBOM XUMUU
B IOBCEIHEBHOM XKU3HU.

MeXnpeAMETHBIE CBSI3H.




Peanuzarust MeXIIpeAMETHBIX CBsI3€H MPU M3yYEHUHN OOIIeH 1 HeopraHudeckor xumun B 11 kmacce
OCYIIIECTBIISICTCSl Yepe3 UCIOJIb30BAaHUE KAaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHITHMA, TaK W TMOHITHIA,
SIBJIAIOIIMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01111e ecTecTBEHHO-HAYYHbIE MOHATHS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, AaHAJINU3, CUHTE3,

KJIaCCU(UKALINS, ICPUOINIHOCTD, HAOJIOICHHIE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, SIBIICHUE.
dwu3uka: MaTepusi, YHEPTHS, Macca, aTOM, dJEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PATUOAKTHBHOCTH,
MOJIEKYJIa, YHEPTEeTHYECKHI YPOBEHbB, BEIIECTBO, TEI0, 00hEM, arperaTHOe COCTOSIHHE BEIIECTBA,
(du3nUecKre BETMYNHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTBI, BUTAMUHBI, 00MEH
BEIIICCTB B OPraHu3Me.

I'eorpadus: MUHEpaIbl, TOPHBIC TIOPOIbI, ITOJIE3HBIC HCKOITAeMBbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIIBHBIX MaTEPHUAIIOB,
CEJIbCKOXO035HCTBEHHOE IIPOU3BOICTBO, IUIIEBAsK MPOMBIILICHHOCTD, (hapMalleBTHYCCKas
MIPOMBIIIIJICHHOCTD, IIPOM3BOICTBO KOCMETHUYECKUX MPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX
MaTEPHUAJIOB, AIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

IInanupyemMble pe3yJibTaTbl 0CBOCHHS Y4e0OHOI0 MpeaMeTa
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yiabTaTaM OCBOCHUS OOYUYaIOIIMMUCS MPOTpamMm
cpemHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METANpeIMETHBIM H  TpeaMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOHM IJIsi pa3pabOTKHU TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IMPOTPAMM CPEIHEro
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IESTETbHOCTHBINA MOAXO.

B cooTBeTcTBUM € CHCTEMHO-AESATENBHOCTHBIM MOJX0JI0OM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOCHHSI TIpeIMeTa «XHUMHs» Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHMs BBIIEIEHBI CIETYIOIIHE
COCTAaBJISIFOLIUE:

OCO3HaHUE OOYyYaIOIMUMHUCS POCCUUCKOW TPaX]TAHCKONW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONIPEIETIEHUIO;

HaJU4Yre MOTHUBAIIUU K O0YUYEHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUI TMUYHOCTA Ha OCHOBE KJIFOUEBBIX I[EHHOCTEH
Y UCTOPUUYECKUX TPAIAUINI 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIINXCS PYKOBOJCTBOBATHCSI B CBOEH JESATENbHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMH, MIPUCYIIIUMHU LIETOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4Yue TMPaBOCO3HAHUS SKOJOTHYECKON KYIbTYpbl W CIIOCOOHOCTHM CTaBUTh ILIETH U CTPOUTH
YKU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS IMpeAMeTa «XHUMHS» JIOCTHTAIOTCS B €IMHCTBE Y4eOHOU U
BOCITUTATEILHON JIEATETFHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKHMHU, COIMOKYIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€aJaMH POCCUUCKOTO TPaKJAHCKOTO OOINeCTBa, MPUHSATHIMU B
oOImecTse HOPMaMH W TPaBWIAMU TOBEICHHUS, CIIOCOOCTBYIOIIMMH IMIPOIlECCaM CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YYArOIIHXCS.

JIMYHOCTHBIE pPE3yJabTaThl OCBOEHUS TpeAMeTa «XHUMHUS» OTPaXaroT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENHHON U MPAKTHUUYECKON AESITETbHOCTH 00ydYaIomUXCs IO peau3alui MPUHITHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaIaHCKOTr0 BOCIUTAHUS:

OCO3HaHUS 00YYAIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPE/ICTaBICHUS] O COLMATbHBIX HOPMAaxX U MpPaBUIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JAEITETLHOCTH MPH CO3JJaHUM YIEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 3344, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;



CIOCOOHOCTH NMOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl JIpYruX Mpu
aHaJM3e pa3IMYHBIX BUJOB YUEOHOH NesATETbHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIUTAHUSI:

[EHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEANIO OTEYECTBEHHOW XHMUHU;

YBaKEHHsI K IPOIECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTHUECKOTO NMPUMEHEHHS XHUMHUH,
OCO3HAHMSA TOTO, YTO JOCTHKECHUS HAYKH €CTh PE3yJbTaT UINTENbHBIX HAOIOIEHHM, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpEeCca U IMO3HABATEIbHBIX MOTHBOB B MOJYYCHHH W TOCIEAYIOUIEM aHaiu3e MH(popMamuu o
MEePEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OLICHMBATh CHUTYallUH, CBS3aHHBIE  C  XHMHUYCCKUMH  SIBJICHHSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHBATH CBOE MOBEJCHUE M MOCTYIKH CBOMX TOBAPHIIEH C MO3UIMKA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUN 3TUX MOCTYIIKOB;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

MMOHUMAaHHUS LIEHHOCTEH 310pOBOT0 M 0e30MacHOro oopasa KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOT'O
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

coOroieHusl paBUil 0Ee30MacHOro oOpallleHusl ¢ BEIIECTBAaMH B OBITY, MTOBCETHEBHOM JKU3HHU U B
TPYAOBOH AEATEIbHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJ WHJIWBUIYaJbHOTO W KOJUJICKTUBHOTO O€30MaCHOTO IMOBEICHHS B
CUTYalUsX, YTPOXKAIOIINX 3/JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAHUS MOCJIEICTBUN U HENPUSTUS BPEIHBIX MPUBBIYEK (YIOTPeOICHUS aTKOT0JIsl, HAPKOTHKOB,
KYpEHHUs);

5) Tpya10BOr0 BOCIIMTAHUSI:

KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B Y4€OHO-MCCIIETOBATEIBCKON JEATEIbHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPYECKOHN U IPYTUX BUIAX NESATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH NMPAKTUYECKUX 3a/1a4 COIMATbHON HAIIPABICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3y4YEHHIO TPOo(eccHil pa3IuvyHOro pojaa, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUS MTPEIMETHBIX 3HAaHUH M0 XUMHH;

YBaKEHUS K TPYIY, JIIOJSAM TPYAa U pe3ylbTaTaM TPYIOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBUAYaTbHOW TPAeKTOPUH OO0pa3oBaHus, Oymyiieit
npodeccud M peann3aliil COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 0011IeCTBa;

6) 3K0JIOrMYecKoro BOCIUTAHMS:

HKOJIOTUYECKHU 11€J€CO00Pa3HOr0 OTHOLIEHHUS K NMPHPOJIE, KaK UCTOUHUKY CYIIECTBOBAHMS >KU3HU
Ha 3eMiie;

MOHUMAHUS TJIO0ATBHOTO XapakTepa JKOJIOTUYECKUX MpoOJaeM, BIUSHUS IKOHOMHUYECKHX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATIBHOM CPEbI;

OCO3HAaHUS HEOOXOAMMOCTH WCIONB30BaHUS JIOCTIDKEHUH XUMHUHM JUIS DELIEHUS BOIPOCOB
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

AKTUBHOTO HEMPHUATHS JEHCTBUHM, MPUHOCAIINX BPEI OKpYKaIoIIeH MPUPOIHON cpene, YMEHUs
MIPOTHO3UPOBATh HEOJIArONPHUATHBIE DKOJOTHUECKHE TIOCIEACTBHS MPEINPUHUMACMBIX JeHCTBUH U
MpeIoTBpAIIATh UX;

HAJIMYHS Pa3BUTOTO IKOJOTHUECKOTO MBIIIICHUS, YKOJIOTHIECKON KYIbTYPBI, OBITA ACITEITHHOCTH
DKOJIOTMUECKON  HAmpaBIEHHOCTH, YMEHHUS  PYKOBOACTBOBAThCSI MMH B  IIO3HABaTeNbHOM,
KOMMYHHMKAaTUBHOM M COIMAJbHOM MpaKkTUKe, CIOCOOHOCTH W YMEHHUS AaKTHBHO MPOTHUBOCTOSTH
uaeosioruu xemohoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIIECTBEHHOM MPAKTHKH;



MOHMMaHMsl CelM(PUKY XMMUU KaK HayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUM PALUOHATIBHOTO
HAYYHOI'O MBIIUICHHS, CO3AaHUM LEJIOCTHOTO HPEACTABICHUS 00 OKPYXKAIOLUIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YeNlOBEKa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH W peleHUH HpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHM Ui COBPEMEHHOM LMBMIM3alMU: B €€
I'YMaHHCTUYECKON HANpPaBICHHOCTU M BaXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHabHOU KYJIbTYPHI,
pelIeHNH II00aJIbHBIX MPOOJEM YCTOWYMBOIO PAa3BUTHUS YEJIOBEUECTBA — ChIPhEBOW, YHEPrEeTHUECKOM,
MUIIEBOM M 3KOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICUeHUH YCIOBUH YCIEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKI0T0 YjieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON I'PAMOTHOCTH: IIOHUMAHMS CYHIHOCTH METOJOB IIO3HAHMUS, UCIIOIb3YEMBIX B
€CTECTBEHHbBIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh I0JIydaeMble 3HAHMs JUISl aHaIu3a U OOBACHEHMS
SBJICHUH OKPY’KAIOIIET0 MHpa M MPOUCXOIAMIMX B HEM HM3MEHEHHH, yMEHHs JelaTh OOOCHOBAaHHBIE
3aKJIIOYEHHs Ha OCHOBE HAy4HbIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LEJIbI0 MOJTYYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS s pelieHus npolieM B
peanbHBIX KU3HEHHBIX CUTYaILMSIX;

MHTEpEca K O3HAHUIO U HCCIIEN0BATENIBCKON JESTEbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHIO W CaMOOOpPa30BAHHIO, K AKTHBHOMY
MIOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHUU B COOTBETCTBHUHM C )KU3HEHHBIMU IOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TETbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIC pe3yJIbTaThl OCBOCHHUS YYeOHOTO mpeaMmera «XUMHs» Ha YPOBHE CpPEIHEro
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble  JUII  (OPMHPOBAHUS  MHUPOBO33PCHHUS  OOYUAIOMIMXCS — MEKIMCIUIUIMHAPHBIC
(MexXmpenMeTHbIe) OOIIEHAyYHbIE TOHATHUS, OTPaXKaroUIMe LEIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U
cnienu(UKy METOJIOB MO3HAHMUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, SJHEPTHs,
SIBJICHHE, TIPOIIECC, CUCTEeMa, HAay4YHbIM (aKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIieIoBaHKe, HAOII0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);
YHUBEpCaJbHbIC YUeOHbIE JIeiCTBHS (TI03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBarotue GopMupoBaHue GyHKIIMOHATBHOW TPAMOTHOCTH U COLMAIEHOW KOMITETECHITHH
oOyJaromuxcs;

CIOCOOHOCTH O0YYAIOIINXCS HCTIONB30BaTh OCBOSHHBIE MEXKIUCIIUTUTMHAPHEIE,
MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE ICHCTBUS B MO3HABATEIHLHON M COLUATTBHOM
MIPaKTHUKE.

MetanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMUA YU€OHBIMU

IO3HABATCIIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA JICUCTBUSIMU.

OBi1aieHne YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBAaTh;

OTIPEICIIATh TENH JISATSIILHOCTH, 3aJlaBas MapaMeTphl U KPUTEPHUHU WX JTOCTHIKEHUS, COOTHOCHTH
PE3yNbTaThI AEATENBHOCTH C TTOCTABICHHBIMU 1EJISIMH;

WCIIOJIb30BaTh TIPH OCBOCHUHW 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIJICISITh XapaKTepHBIC
MPU3HAKU TIOHATUN M yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHATHUS IS
O0OBSCHEHHS OTJICIHHBIX (DaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIIECTB M XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY NU3YUaeMbIMU SIBJICHUSMU,

CTPOUTH JIOTMYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAyKTHBHBIC, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMsI B PacCCMAaTPUBAEMBIX SBJICHHIX, (POPMYIHPOBATH BBIBOJABI |
3aKJIFOUYCHUS;
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IPUMEHATh B IPOLlECCe MO3HAHUS, HCIOJIb3YEMbIE B XMMUU CUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIHN,
peoOpa3oBbIBaTh MOJICNIBHBIC MPEICTABICHUS — XMMUYECKHH 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKas
¢bopmyna, ypaBHEHHE XUMHUYECKON PEAKIIMU — IIPU PELIEHUH Y4EOHBIX MO3HABATENbHBIX U IPAKTUYECKUX
3a/1a4, MPUMEHSTh Ha3BaHHBIE MOJEIIbHBIC INPEACTABICHUS [JS BBISBJICHUS XapaKTEPHBIX INPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUN.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEaKIuil;

(dbopMyIHMpOBaTH LENH M 3a7aydl UCCIIEJAOBAHMS, MCIIOJIB30BaTh MOCTABICHHBIE U CAMOCTOATEIBHO
c(OpMyIHpOBaHHBIE BONPOCHl B KayecTBE HHCTPYMEHTA IO3HAHUS U OCHOBBI U1 (POPMHUPOBAHMS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJIEHU;

BJIAJ€Th  HAaBbIKAMM  CaMOCTOSATENbHOTO  IUIAHMPOBAHUSA M TPOBEIACHUS  YYCHMUYECKHX
HKCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAONIONATh 3a XOJAOM HPOIECcCa, CaMOCTOATEIBHO
IIPOrHO3UPOBATh €ro pe3yibTar, (OpMyIHMpoBaTh 000OIIEHNS U BBIBOJIBI OTHOCUTEIBHO 1IOCTOBEPHOCTH
Pe3yIbTATOB UCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJIeIaHHON paboTe;

IpUOOpeTaTh OMNBIT YYEHHYECKOH HCCIe0BaTeNbCKOM M IPOEKTHOH AEATENbHOCTH, MPOSIBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIPHOMY ITOMCKY METOJIOB PEIICHHUS MPAaKTUYECKHUX 3a/ad,
IIPUMEHEHHIO Pa3JIMYHbIX METOAOB IIO3HAHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATbCSI B PA3IMUYHBIX HCTOYHMKAX MHQopManuu (HaydyHO-NOMYJApHas JIUTEeparypa
XUMHAYECKOTO COJEpPIKaHUs, CIPAaBOYHBIE TIOCOOMS, pecypchl HTepHEeTa), aHATM3UPOBaTh UH(OPMAIIHIO
pa3nuyHbBIX BHJIOB U (OpM MpPEICTABICHUS, KPUTHUUECKH OLIEHUBATh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(bopMyIMpOBAThH 3aMPOCHl U MPUMEHSATh pa3IMyHble METO/bI MPU MOUCKE U 0TOOpE MH(pOpMaIUY,
HEOO0XOAUMOI U151 BBITTOTHEHHS y4eOHBIX 3a/1a4 ONPEACTIEHHOTO THIIA,

npuoOpeTaTh ONBIT MCIOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAaJIbHYIO (hOpMY MpeacTaBieHuss nHpopMaluu (CXeMsl, rpaduky,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIN S3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ XMMHUYECKOH HHpopManuen:
MPUMEHITh MEXNpeaMeTHbIe ((pU3nMueckre U MaTeMaTH4ecKHe) 3HAaKM W CHMBOJBIL, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATJISIIHOCTH.

OBnaneHne YuuBepCadbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ ThajIora
W/WJIM JUCKYCCUH, BBICKA3bIBATh HIeH, (DOPMYIUPOBATH CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJTHEHHS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTAIMEN PEe3yIbTaTOB TO3HABATEILHON JEATEIbHOCTH, OTYYEHHBIX
CaMOCTOSATENIbHO UM COBMECTHO CO CBEPCTHUKAMM MPU BBHIMOJTHEHUH XUMHUECKOTO 3KCIIEPUMEHTA,
MPAKTUIECKON PabOTHI IO UCCIICIOBAHUIO CBOWCTB M3YYaeMbIX BEIIECTB, pEATU3AINH YIeOHOTO MPOEKTa
1 (OPMYIUPOBATH BHIBOIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIIETOBAHMM IMTyTEM COTIIACOBAHUS MOZHIIMI B XOJ€ OOCYKICHUS 1
oOMeHa MHCHUSIMU.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOATENIPHO TUIAHUPOBATH U OCYIIECTBIIATh CBOKO MO3HABATEIBHYIO ACSATEIBHOCTD, ONPEaEss
e menM W 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh IpeljiaracMblii
QITOPUTM JEHCTBUIM THpU BBIOJHEHUU YYEOHBIX U HCCIENOBATEIbCKUX 3a/lad, BhIOMpaTh Haubolee
3¢ GeKTUBHBIN c0CO0 MX pelIeHUs C y4ETOM MOJMY4YeHHsS HOBBIX 3HAHUI O BEIIECTBaX M XUMHYECKUX
peakumsx;
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OCYIICCTBIIATE CAMOKOHTPOJIb CBOEH JIeSITeIbHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOIICHKH.

MHNPEIMETHBIE PE3YJIBTATHBI
10 KIIACC

[IpenMeTHbI€ pe3yNbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaxaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUNA TPUPOJIbI, B GOPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHATHHOW TI'PAMOTHOCTH, HEOOXOIMMOW JUIsl PEIICHHS NPAKTHYECKHUX 3a1ad |
AKOJIOTMYECKH 0O0OCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIONINE MMOHATHUS
(XMMUYeCKUIl  DJIEMEHT, aToM, DJEKTpOHHas  000J0YKa aToMa, MOJIEKYyJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XUMHYECKAst CBS3b, CTPYKTYpHast Gopmyina (pa3BEpHyTas U COKpamEHHAas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBINA CKeneT, (yHKIMOHAJIbHas TPYIIa, paauKal,
M30MEpHs, U30MEPHI, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPOJ U a30TCOJAEpKAIINe
COEIMHEHHS, MOHOMED, MOJIIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISPHBbIE COCAUHEHHS); TEOPUH U
3aKOHBI (TEOpUsl CTPOCHUSI opraHuWdeckux BemiecTB A. M. bytiepoBa, 3aKOH COXpaHEHHsS] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJWYECKUIN SI3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHHS, JISKAIIHE B
OCHOBE IMMOHUMAaHUS MPUIHHHOCTH U CUCTEMHOCTH XUMHUYCCKHX SIBICHHUN, (PAKTOJIOTUICCKUE CBEICHUS O
CBOIMCTBAxX, COCTaBe, MOJYYCHUU U OE30MaCHOM HCIOIb30BAaHUHM BAKHEHUIIUX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH JIeATEITHHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHMM BBISIBIATH XapaKTEpHbIE MPHU3HAKU TOHSATUN, YCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIME TIOHSATHUSA TP OINKUCAHUM COCTaBa, CTPOCHUA U
MIpPEeBpALCHUI OPraHuYEeCKUX COeIMHEHU;

cOPMUPOBAHHOCTh YMEHHUW HCIIOJB30BaTh XWMHUYCCKYH) CHMBOJIMKY JUISS  COCTaBJICHHS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAII€HHOH) (OpMyNl OpPraHMYEeCKHX BEIIECTB U
YPaBHCHHI XWUMHYECKHX PEAKIM, W3TOTAaBIIMBATh MOJEIM MOJCKYJ OPTaHHMYECKHUX BEIIeCTB JUIS
WUTIOCTPAIH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMECHHI YCTAaHABJIMBATH MPUHAICKHOCTh H3yUYECHHBIX OPTaHMYESCKUX BEIICCTB
M0 UX COCTaBY U CTPOEHUIO K OIpeNeIEHHOMY Kaccy/Tpymre coequHeHul (yrieBoJ0pOIbl, KUCIOPO U
A30TCOJICPXKAIINE COCIUHEHHUS, BBICOKOMOJIEKYJIPHBIE COCIWHEHHUs), JaBaTh WM Ha3BaHUSA [0
cucremarnyeckoi Homenknarype (IUPAC), a taxke mpUBOIUTH TPUBUAIBbHBIE HAa3BaHUSA OTENBHBIX
OpraHWYECKUX BEIIeCTB (ITHJICH, TPOMUJIEH, AaleTWICH, OJTWICHIJINKOIb, TJIMIEepUH, (eHom,
dbopManpaeTua, aneTanbIeru], MypaBbUHAs KHCIOTAa, YKCYCHas KHUCIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, PPyKTO3a, KpaxMal, eJI0103a, TIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACNATh BUIbI XUMHUUECKON CBS3H B OPTaHUYECKUX COCAMHEHUAX
(onuHapHBIE U KpaTHbBIE);

c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHHSI TEOPUU CTPOCHHSI OPTaHMYECKHUX BEIIECTB A.
M. bytnepoBa 11t 0OBSICHEHUSI 3aBUCHUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHHUS;, 3aKOH
COXPAaHEHUS MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh COCTAaB, CTpOEHUE, (U3UYECKHE U XUMHUYECKHE
CBOMCTBA TUMTUYHBIX MPEACTABUTENICH Pa3TUYHBIX KJIACCOB OPTAaHUYECKUX BEIIECTB (METaH, dTaH, STUJICH,
MIPOITMJICH, areTieH, OyramueH-1,3, mMeTmiOyraaueH-1,3, OEH30J, METaHOJ, JTaHOJ, STUJICHIJIMKOJIb,
TIIMLEpHUH, (PEHOoIN, alleTalbIerul, MypaBbUHAsl U YKCYCHasi KHCIOTHI, TJIOKO3a, Kpaxmal, IeJI0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUTFOCTPUPOBATh TCHETHYECKYIO CBS3b MEXKIYy HHMH ypaBHECHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C UCIIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HMCTOYHUKHU YTIIEBOJOPOJHOTO CHIpbs (HEe(DTH,
MPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX TMEpPepadOTKH ¥ TPAKTUYECKOEe TMPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS 1O XHMHUYECKUM YpaBHEHHSIM (MacChl,
00BbEMa, KOJMMYECTBA HMCXOJHOTO BEUIECTBA WJIM TMPOJYKTa PEaKIHH MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO u3 UCXOHBIX BEIIICCTB
WJTU TIPOJTYKTOB PEAKITUN );
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c(hOPMHUPOBAHHOCTh YMEHUW BJIANETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCHOJB3YEMbIX B XMMHHU TPH W3YYEHUH BEUIECTB M XMMUYECKUX SBICHHN (HAOIIOICHUE,
U3MEpEeHHUe, HKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOJIb30BaTh CHUCTEMHBbIE XHWMHUYECKHUE 3HAHUSA IS
IIPUHATHS PELICHUNM B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU M HX
[IPUMEHEHHEM;

cOPMUPOBAHHOCTh yMEHUU COOJIIOJIATh TPaBHJIA IIOJB30BAHHS XUMHUYECKOW TIOCYION U
nabopaTopHbBIM O0OpYIOBaHMEM, a TaKXkKe IpaBujia OOpaIlEHUS C BEHIECTBAMU B COOTBETCTBHH C
MHCTPYKLIHUSMH TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMIOJIHATh XUMHUUECKUI SKCIIEPUMEHT (IIPEBPALICHUS
OpPraHUYECKUX BEILECTB NP HAarpEeBaHUU, IOJYYECHHE 3THIICHA U U3y4YEHUE €ro CBOWCTB, KAYECTBEHHBIC
peaKuuu OpraHMYeCcKHX BEIIECTB, JCHATypalus OeJIKOB MPH HarpeBaHUM, IIBETHBIC PEaKIUU OEIIKOB) B
COOTBETCTBUH C MpPaBUJIAMHU TEXHHKH OE30MACHOCTH MPHU OOpaleHHH C BEIIECTBAMH M J1a0OPaTOPHBIM
000py/OBaHUEM, MPEACTABIATh PE3YyNbTaThl XUMHUYECKOIO IKCIEPUMEHTa B (OopMe 3amucu ypaBHEHUUH
COOTBETCTBYIOLINX PeaKUuii 1 (HOPMYIHPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHaJM3UpPOBAaTh XMMHUYECKYI0  HMH(OpMAIHIO,
MOJTy4aeMYyI0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi HH(pOpMaluu, UHTepHET U ApYyrux);

c(OpPMUPOBAHHOCTh YMEHUHN COONIOAATH IMpaBUJIa HKOJOTMUYECKU 1e1eco00pa3HOro MoBEACHUS B
OBITY W TPYIOBOH JAEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYXKAIOUIEH MPUPOIHOM
Cpelbl, OCO3HAaBaTh ONACHOCTb BO3JICHCTBHUS HA JKUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbicn mokazarens [I/IK, mosicHAT Ha mpumepax CHOCOObI YMEHBIICHUS |
MPEeAOTBPALIEHUS UX BPEAHOIO BO3ACICTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00yYaromMXcsi ¢ OrPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHUE NPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX [MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUII;

JUIL CHETBIX M CJIAa0OBUIAIIMX OOYYaroIIUXCsA: YMEHHE HCIIOJIb30BaTh PEIbePHO-TOYCUHYIO
cucremy obo3HaueHuii JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyt.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTpaXKaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O XHMMHYECKOH COCTaBIAIOUIEH €CTEeCTBEHHO-HAyYHOMH
KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBJICHUM MPHUPOABI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TI'pPaMOTHOCTH, HEOOXOJUMOM MAJisi PEUIeHHs MPAaKTHYECKHX 3ajad Hu
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

BIIQJICHUE CHCTEMOM XMMHUYECKHUX 3HAaHUN, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOUINE IOHATHSA
(XMMHUYECKHUIl JIEMEHT, aTOM, M30TOIl, S-, P-, 0- JIEKTPOHHBIC OPOUTAIT ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBA3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKasi, BOJOPOJIHAs), KPUCTAJUINYECKAsl PEIIETKA, TUIbl XUMHYECKHX
peakuuii, pacTBOp, AJIEKTPOJIUTBI, HEDJIEKTPOJIMTHI, IEKTPOJIUTHYECKAsT JUCCOLMUALMUSA, OKUCIHUTEND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peakluy, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (T€Opus
NEKTPOINTUYECKON Mccolnannu, nepuoanueckuii 3akod . . MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPALICHUS SHEPTUU MPU XUMHUUYECKHX PEaAKIMSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIEKAllMe B OCHOBE IOHUMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (DaKTOIOTHUECKHUE CBEJIEHUSI O CBOMCTBAxX, COCTaBe,
MOJyYeHUH M Oe30MacHOM HCIOJIb30BaHUM BaKHEHIINX HEOPraHMYeCKHX BELIECTB B OBITY H
MIPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIE INPHU3HAKU MOHATUN, yCTaHABIUBATh MX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILUE MOHATHUS NPH ONUCAHUHM HEOPTAaHUYECKUX BELIECTB U MX
[IPEBPAILICHMUI;

C(OPMHUPOBAHHOCTh YMEHHMH HCIOJIb30BATH XMMHUYECKYIO CHMBOJIMKY JJIsl COCTaBJIEHUS (HOpMYI
BEIIECTB U YpPAaBHEHMHA XUMHUECKUX peakiui, cucremarnueckyio HoMmeHknarypy (IUPAC) u
TPUBMAJIbHBIC HA3BaHUS OT/EIbHBIX HEOPIraHWYECKUX BELIECTB (YrapHbIM ra3, yrieKuciblii ra3, aMMuak,
raméHasi U3BeCThb, HeTal€Hasi U3BECTh, MIUTHEBAs COJIA, IUPUT U IPYTHE);
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c(OpPMUPOBAHHOCTh YMEHUH OIpeNesTh BAJIEHTHOCTb W CTENEHb OKHUCICHUS XUMHYECKHUX
9JIEMEHTOB B COCAMHEHUSX Pa3IUYHOTO COCTaBa, BHUJ XUMHUYECKON CBs3M (KOBaJEHTHAs, HMOHHAasi,
MeTaJlJIN4ecKasi, BOJOPO/IHASA) B COCIUHEHUSAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYyJIsipHAsi, HWOHHAsA, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCTUHEHHIA;

c(hOpPMUPOBAHHOCTh YMEHHI YCTaHABJIMBATH MPUHAUICKHOCTh HEOPTaHUYECKHX BEIIECTB MO UX
COCTaBY K OIpeAENEHHOMY KIIAcCy/TpyIe COeAMHEHUN (IIPOCThIE BEIIECTBA — METAUIBl U HEMETalIbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEpHBIE TUAPOKCHUIBI, COIIH);
c(hOpPMHUPOBAHHOCTh YMEHUH PAaCKPBIBATh CMBICI TIepuoaAndeckoro 3akona J{. 1. MenneneeBa u

JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, 00BICHUTEIHHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
aneMeHToB 14 nepuonoB [lepuoauueckoit cucteMbl XuMuueckux seMeHToB J[. . Menaeneena,
UCIIOJIB3YS TIOHATHS «S-, P-, 0-3JIeKTPOHHBIE OPOUTAIIHY, «IHEPTETHUCCKHUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX DJIEMEHTOB M X COCIMHECHHH I10 TIEPHOJIaM 1
rpynmaM [lepuonnueckoit cucteMsl XUMUYeCKUX 351eMeHTOB 1. 1. Menneneesa;

C(OPMHPOBAHHOCTh YMCHHU XapaKTEepHU30BaTh (ONMHUCHIBATh) OOINME XHUMHYECKHUE CBOWMCTBA
HEOPTaHMYECKUX BEIICCTB PAa3IMYHBIX KIACCOB, MOATBEPIKIATh CYIICCTBOBAHHE T'CHETHUYECKON CBSI3U
MEXJy HEOPraHWYECKHMMH BEIIECTBAMU C IIOMOIIbI0 YpPAaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKUX
peakuuii;

c(OPMHPOBAHHOCTh YMEHHSI KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIMH TI0 PA3JIUYHBIM IIPU3HAKAM
(uMcmy ¥ COCTaBy pearupyrolIuX BEMIECTB, TEIUIOBOMY J((EKTy peaklid, W3MEHEHHUIO CTereHen
OKHCJICHHS JJIEMEHTOB, 0OPAaTUMOCTH PEaKIIUH, YYACTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMCHHM COCTaBIISITh YPABHCHHSI PEAKIMI pPa3IMYHBIX THIIOB, IIOJHBIE U
COKpalIEHHbIE YpaBHEHUS PeaklMii MOHHOTO OOMEHA, YUYUTHIBAsl YCJIOBHSI, MPU KOTOPHIX ITH PEAKIUU
UIYT JIO KOHIIA,
c(hOpPMUPOBAHHOCTh YMEHUH MPOBOIUTH PEAKIIHH, TIOITBEPIK/IAIONINE KAUeCTBEHHBIH COCTAB Pa3TUIHBIX
HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM MOHBI, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI PaCKPBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIui
MIOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKLnil;

chOPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHUCHUMOCTh CKOPOCTH XUMHYECKOW peakuuu OT
pa3nuuHBIX (HaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCHMOCTH OT BHEIIHETO
BozaeicTBus (npuniun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XWMHUUYECKHE IIPOIIECCHI, JIekKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO MOJYYeHUSI CEPHOM KUCIOTHI, aMMHUaKa, a Takke chOpMHUPOBAHHOCTh MPEICTABICHHIA
00 00mMX HAYYHBIX MPUHIIAIIAX U IKOJIOTHIECKUX MPOOIeMax XUMUIECKOTO TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCIICHUS C UCIIOJIE30BAHUEM MOHATHS «MaccoBasi A0S
BEIIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIICHUM Ta30B MPU XUMHUYECKUX PEAKIIMIX, MAaCChl BEIIECTBA HIIH
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM OOBbEMY OAHOTO U3 YYACTBYIOIIMX B
peaKiuu BEUIeCTB, TEMJIOBOro 3d@exra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHH COONIIOMAaTh TIpaBWja TIOJNB30BAHUS XHMHYECKOW TOCYI0M U
nabopaTopHBIM O00OpYIOBaHWEM, a TaKXKe MpaBuUjia OOpaIlIEHUS C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH TUTAHUPOBATHh M BBIMOIHATH XUMUYECKHI SKCIIEPUMEHT (pa3IoKeHUe
MIEPOKCHJA BOJAOPOJA B NPHUCYTCTBHM KaTalaU3aTopa, OIPEAENIEHHE Cpelpl pacTBOPOB BEHIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO WHAMKATOPA, BIMSHHUE Pa3lUYHBIX (AKTOPOB HAa CKOPOCTh XWMHUYECKOM
peaxkuuu, peakiiii MOHHOro 0OMeHa, KaUeCTBEHHbIE peakluy Ha cyiab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHUOH aMMOHMUS, pElIeHUE 3KCIEPUMEHTANbHBIX 3a1ad 1no temam «Mertamib» U «Hemeramib») B
COOTBETCTBHUH C MpaBWJIaMU TEXHUKH O€30MACHOCTH IMPH OOpaIIeHHH C BEIIECTBAMU U J1AOOPaTOPHBIM
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00opy/noBaHUEM, MPEACTABIATh PE3YNbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (opMe 3amiCcH ypaBHEHUU
COOTBETCTBYIOLINX PeaKUuil 1 (HOPMYIHPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIbTaTOB;

chOPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAJIM3UPOBATh XMMHUYECKYI0  HMH(OpMAIHIO,
II0JIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaIMKU, IHTEpHET U ApYyrux);

c(OpPMUPOBAHHOCTh YMEHUHN COONIOAATh IMpaBWiIa HKOJIOTMYECKU IEIecO00pa3HOro MOBEIACHUS B
OBITY W TPYIOBOH JAEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBBS M OKPYXKAIOUIEH MPUPOIHOM
Cpelbl, 0OCO3HAaBAaTh ONACHOCTh BO3JECHCTBUS HA >KUBBIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB, NOHUMAs
cmbicn mokaszarens IIJIK, moscHAT, Ha mnpuMepax cHocoObl YMEHBUICHHS W TPEAOTBPALICHUS HUX
BPEHOT0 BO3JECHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00YyYaroIMXcsl ¢ OTPAaHUYEHHBIMUA BO3MOXHOCTSIMHU 3[I0POBBS: YMEHHUE NIPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/AAX [MO3HAHUS BEIIECTB U XUMHUECKHUX SIBICHHUII;

Ul CHETbIX M CIA0OBUIAIMX OOYYalOIUXCA: YMEHHE HCIOJIb30BaTh pPEIbeHO-TOUYCUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu Xumuaeckux GopMyiL.

TemaTH4yecKoe MJIAHUPOBAHUE

10 KJIACC

Ne

/o M pa3aeioB Bceero | KonrpoJabhble | [IpakTnueckne (mudposbie)

HauMeHnoBaHue TeM KosaunyecTBo 4yacoB DJIeKTPOHHbIE

NMPOrpaMMbl padoThbI padoThbI o0pa3oBarte/ibHbIE
pecypcsbl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCKO XUMHUH

1.1. [Ipenmer 3
OPraHUYeCKOu
xumun. Teopus
CTPOEHHUS
OpraHMYECKHUX
coenqrueHu A. M.
byrneposa

Wroro mo pazueny 3

Pa3nen 2. YrieBonopoabl

2.1. [Ipenenbubie 2
YIIIEBOIOPOABI —
AJIKAHBI

2.2. Henpenenbubie 6 1
YTJIEBOAOPO/IBI:
AIKEHBI, AJIKA/IUCHBI,
AITKUHBI

2.3. ApomaTtuieckue 2
YTIIEBOAOPOIBI

2.4. [Tpupoausie 3 1
UCTOYHUKHU
YTIIEBOAOPOAOB M HX
nepepadboTka

Hroro 1o pasneny 13

Pa3nen 3. Kuciopoacoaep:xanue oprannyeckue coeinHeHust

3.1 Cruptel. enon 3

3.2 AJBIETUIBL. 7 1
Kap6onossie
KUCIOTEI. CIIOKHBIE

3(upb1
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3.3 ‘ VYriaeBoasl

3

Ntoro no pazgeny

13

Pa3znen 4. A30Tc0uepmamne OpPraHu4eCKue COCANHCHUA

4.1 AMUHBI. 3
AMMHOKHCIIOTEL.
benkn
Hroro mo pazneny 3

Pa3znea S. BbicokoMosieKy/JIsIpHbIE COeINHEHNS

5.1 IInacTmaccsl. 2
Kayuyku. Boinokna
Wroro mo pazneny 2
OBILEE KOJIMYECTBO 34 2
YACOB I10 ITPOI'PAMME
11 KJIACC
Ne | HauMeHOoBaHHe KoauuecTBO 9acoB JJIeKTPOHHbIE
n/m | TeM U pa3aesioB Bcero | KonTposbhbie | [Ipaktuueckue | (uudpoBbie)
NMPOrpamMmbl padoThI padoThI o0pa3oBaTeJbHbIE
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1. | CtpoeHue aTOMOB. 3
[Tepuoanueckuit
3aKOH U
Ilepnoauueckas
cHCcTEeMa
XHUMUYECKHX
anemenTtoB Jl. U.
MeHpeneeBa
1.2 | Ctpoenue 4
BCIICCTRA.
MHoroob6pasue
BEIIECTB
1.3 | XuMmunueckue 6 1 1
peakuuu
Hroro mo pazueny 13
Pasznea 2. Heopranuueckasi xummsi
2.1 | Meramisl 6 1
2.2 | HemeTamusl 9 1 1
2.3 | CBa3b 2
HEOPTraHUYECKHUX U
OpTraHUYECKHUX
BCIIECTB
Hroro no pazneny 17
Pa3zpen 3. XumMus u :KM3Hb
3.1 | Xumus u xu3Hb 4 |
Hroro no pasaeny 4
OBIIEE KOJIMYECTBO 34 2 3
YACOBIIO

ITPOTPAMME




16



