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PaGouasi mporpaMMa cCpeqHero o0Iero oopasoBaHUA IO XUMUU
(6a30BLIlT YPOBEHB) cocTaBeHa Ha ocHoBe PenepayibHOTO 3aKOHA OT
29.12.2012 Ne 273-d3 «0O6 ob6pasoBanuum B Poccuiickoii
®eneparuu» !, TpeboBauuii K pesyabTaTaM OCBOCHUA OCHOBHOM 06-
pasoBaTeJbHOI IIPOTPaMMBI CPEIHEro 0o0Iero o0pasoBaHU, IPEI-
cTaBJIeHHBLIX B PemepalibHOM T'OCYZAPCTBEHHOM 00pasoBATEILHOM
cTaHZapTe cpefHero odmero oopaszoBanuaZ, ¢ yuérom «Kormenmun
mpemnomaBaHUa yueOHOTO IIpeaMera « XHMHUA» B 00pasoBaTEIbHBIX
opraHmsanuax Poccuiickoit Pemepanum, peasnsyoInXx OCHOBHBIE
00111e00pasoBaTeIbHbIe MPOrPAMMEI»S 1 OCHOBHBIX IIOJIOMKEHUH
dbemepanbHOIl paboyeli IPOrpaMMBbI BOCIUTAHUST

1 depepanbubiil 3aKkoH oT 29.12.2012 Ne 273-P3 (pexn. or 16.04.2022)
«006 obpasoBanuu B Poccuiickoit @emepamum».

2 JTIpukasd Muno6puayxku Poccum or 17.05.2012 Ne 413 «O6 yTBep:xae-
HUU (elepasbHOTO TOCYZAapPCTBEHHOTO 00pasoBaTEJLHOTO CTaHgapTa
cpemHero obIero oopasoBaHUA»

3 «KoHmennua mpemojaBaHua yueOHOro mpeaMera «XuMHA» B 00paso-
BaTeJIbHBIX opraHudanusax Poccuiickoii Penepanum, peaans3yionunx oc-
HOBHBIE 001IIe00pa3oBaTeIbHbIe IpOrpaMMbI» (yTB. pelenuem Kouiie-
run Munnpocsemesus Poccuu, npororosn ot 03.12.2019 Ne ITK-4BH).

4 TIIpumepHas mporpaMMma BocnuTauHusa (omoOpeHa pelleHueM (emepaib-
HOTO y4eO0HO-MeTOAMYEeCKOro Oo0beJnHEeHUsa II0 o0IeMy oO0pasoBaHWUIO,
npoTtokosa ot 02.06.2020 Ne 2/20).
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NOACHUTEJIbHAA 3ANUCKA

OcHOBY mOAXOI0B K paspaboTKe mMpUMepHO#l paboueii mporpam-
mbl COO mo xuMum, K OIpenesieHuIo o0Ilell cTpareruu o0ydyeHus,
BOCIIMTAHUS U PA3BUTUSI 00yUaIOIINXCS CPEICTBAMU yUeOHOT0 IIpe/I-
mera «Xumusa» 151 10—11 KiaaccoB Ha 6a30BOM YPOBHE COCTABUIN
KoHIlenTyaJbHbIe moaoxkeHusas @I'OC COO o B3auM0006yCIOBIEHHO-
CTU IieJied, cofep:KaHUsA, Pe3yJbTaTOB O0ydYeHUA W TPeGOBaHUU K
YPOBHIO IIOATOTOBKM BBITYCKHUKOB.

B cooTBeTCcTBUM ¢ JaHHBIMU IIOJIOMKEHUAMHU pabouasa mporpaMma
COO (0asoBBIMT  ypOBeHb): yCTaHaBJIWBaeT 00A3a-TeabHOE
(vHEBapuaHTHOE) opeaMeTHOe cozep:KaHue, ompeneisaer
KOJINYEeCTBEHHbIE ¥ KAYEeCTBEHHbBIE er0 XapPaKTEePUCTUKN Ha KaMKIOM
aTale U3yYeHUs IIPeaMeTa, IpelyCMaTPUBAET IIPUHIUIILI CTPYKTY-
PUPOBAHUS COHEPIKAHUS U PACIpeNeIeHnsA ero o KJIaccaM, OCHOB-
HBIM pasiesiaM M TeMaM Kypca; JaéT IpUMepHOe paclpelelieHue
y4eOHBIX YacoB II0 TeMaTHUYECKUM pasiejiaM, PeKOMEeHIyeT MIPU-
MEepHYIO IIOCJIeHOBATEIbHOCTh M3yUEeHUSA OTAEJbHBIX TE€M Kypca C
YUETOM MEKIPEIMETHBIX 1 BHYTPUIIPEAMETHBLIX CBs3eli, JIOTUKU
yueOHOTO IIpoIlecca, BO3PACTHBIX ocoOeHHOocTel yuamuxcsa 10—
11 kmaccoB; maéT METOAWYECKYIO HMHTEPIIPETAINIO IleJiell m3yue-
HUA OpeaMeTa Ha YPOBHE: COBPEeMEHHBIX ITPHUOPUTETOB B CHCTEME
cpenHero ob61ero o0pa3soBaHMA, CONEPIKATEILHON XapaKTePUCTUKNI
IUIAaHUPYEMBIX Pe3yJIbTATOB OCBOEHUA OCHOBHOII 00pa3oBaTeIbHOM
OporpaMMbI cpedHero o60miero obpasoBaHMA (JIMYHOCTHBIX, MeTa-
OpeaMeTHBIX, IIPEeIMETHBLIX), OCHOBHBIX BHIOB y4eOHO-IIO3HABA-
TEJbHON NeATEeJbHOCTH YYEHHKA II0 OCBOEHUIO COAEPIKAHUSA IIPe.-
mera. Ilo BceM Ha3BAaHHBIM MO3UIUAM B IIporpaMMe coOJIomeHa
IpPEeeMCTBeHHOCTh ¢  paboueil IpPorpaMMoOil OCHOBHOTO O0OIIEero
ob0pasoBaHUs Mo xuMuM (Aaa 8—9 KjaccoB 00pas3oBaTesb-HBIX
opraamusaiuii, 6a3oBbIi YPOBEHB ).

HamHasa nporpaMMa ABJIAETCA OPUEHTHUPOM JAJIA COCTABJIECHUA pa-
60UNX IIPOTPAMM, aBTOPBI KOTOPHIX MOTYT HPEAJIOKUTEL CBOI TOAXO,
K CTPYKTYPUPOBAHUIO U IIOCJIEAOBATEJIbHOCTH M3YUEHUSA yueOGHOTO
MaTepuajia, a TaKyKe CBOE BUAEHUE OTHOCUTEJHHO BO3MOYKHOCTU
BLIOOpA BapMaTHUBHOM COCTaBJAIOINEIl COmep:KaHWusA IIpeaMeTa I0-
HOJIHUTEJNBHO K 00A3aTeJbHOU (MHBApPUAHTHOIN) YaCTU €ro COHAEp-
JKaHUA.

5 IlpumepHasa pabouas IIporpaMmMa OCHOBHOIO 0O0IIero o0pasoBaHUA IIO
xumun (6a30BBIM ypoBeHB) (A1 8—9 KiaccoB 06pa3oBaTebHBIX Opra-
Hu3anuit) (omobpena pelieHueM ¢eaepajsbHOTO YUeOGHO-MEeTOAUUECKOTr o
o0beuHEHUA 0 0011IeMy 00pa3oBanmio, IpoTokoys 3/21 or 27.09.2021).
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ObLLIAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «XUMUA»

XuMuuecKkoe obpasoBaHHME, MOJydaeMoOe BBITYCKHUKAMU CPEI-
Hel IIMKOJbI, ABJAETCA HEOTHeMJIEMOM YacTbio MX 00pasoBaHHO-
ctu. OHO CIYKUT 3aBepPIIAIONINM 3TAalOM peaju3alui Ha COOTBET-
CTBYIOIIIEM eMy 0a30BOM ypPOBHE KJIOUEBBLIX IIEHHOCTEM, IIPUCYIINX
I[eJIOCTHOM CcHCTeMe XHMUUYECKOTro o0pasoBaHUA. ITU I€HHOCTU
KacaroTcs IMO3HAHUS 3aKOHOB MPUPOLbI, (POPMUPOBAHUI MUPO-
BO33PEHUsI W OOIel KyJIbTYPhI UeJIOBEKA, a TaKKe DKOJOTHUYECKU
000CHOBAHHOT'O OTHOIIIEHUA K CBOEMY 3J0POBBIO U IIPUPOIHOI cpe-
ne. Peamusyerca xuMmueckKoe oOpasoBaHUE ydalllUXCA CperHei
IIKOJBLI CPEeACTBAMHU y4YeOHOro mpeaMeTa «XWMHUSA», COAep:KaHUTe
U IIOCTPOEHME KOTOPOTO OIIPee/IeHbl B IIPOrPaMMe C YUETOM CIIeIl-
ndUKU HAYKU XUMUU, €€ 3HAUeHHUS B MO3HAHUU IIPUPOALI 1 B Ma-
TepUaJbHOUN KU3HU OOINECTBa, a TaKKe C YUYETOM OOIMUX Ieje u
OPUHIIUIOB, XapaKTePU3YIOIIUX COBPEMEeHHOEe COCTOSTHUIE CUCTEeMBbI
cpenuero obimero obpasoBanusa B Poccuiickoit Pemepanuu. Tak,
HaIpuMep, IIpu (GOPMUPOBAHUU COAEPKAHUSA IMpeaMeTa « XUMU»
YUTEHBI CJAeAYIOIINe IIOJOMKEHNA O clenudruKe U 3HAUEHUN HAYKU
XVUMUH:

= XuMusA Kak 9JeMEeHT CHCTEeMbI €CTECTBEHHBIX HAYK UIPAeT 0COo-

Oyi0 poOJib B COBPEeMEHHOIN ITMBUJIM3AIIUU, B CO3TAHUU HOBOM

0a3bI MaTepUaIbHOU KyJbTypbl. OHA BHOCUT CBOI1 BKJAZ B QOP-

MHUPOBaHNE PAIMOHAJILHOTO HAYUYHOTO MBINIJIEHUS, B CO3TaHIe

I[eJIOCTHOTO IIPEACTABJIEeHUA 00 OKPYIKAIOIeM MHupe KaK O eIUH-

CTBe IIPUPOILI 1 UeJOBeKa, KoTopoe dopMuUpyerca B XUMUU Ha

OCHOBe IIOHMMAHUS BeIeCTBEHHOI'O COCTaBa OKPYKAIOIIero

MHUpa, OCO3HAHUA B3aMMOCBA3U MEKAY CTPOEHUEM BeIecTB, UX

CBOMCTBAMU 1 BO3MOXKHBIMU O0JIACTAMU IIPUMEHEHU.

= TecHO B3amMOAEHNCTBYs C APYTMMH €CTECTBEeHHLIMU HayKaMH,

XUMUS CTajJa HEOTheMJIEMOUN YacThbi0o MUPOBOI KyJILTYPHI, HE00-

XOANMBIM YCJIOBUEM YCIIEIIIHOTO TPYda U KU3HU KasKIO0T0 UIeHa

obmrectBa. CoBpeMeHHaA XUMHUA KaK HayKa co3uAaTeJbHas, Kak

HayKa BBICOKMX TEeXHOJIOTUH HaOpaBJieHa Ha pelleHue riIodab-

HBIX TPOO6JIeM YCTOMYMBOTO PA3BUTUSA UEJIOBEUECTBA — ChIPhE-

BOif, SHEpPreTUUECKOl, MUIIEeBOH, 9KOJOTUUECKO 6e30IIacHOCTHA

U OXPAaHbl 30POBLA.

B coorBercTBuU ¢ obmumu neaavu u npuHnunamu COO comep-
KaHue npenmera «Xumusa» (10—11 Kigaccwl, 6a30BBINI yPOBEHB
U3yYeHUsA) OPUEHTUPOBAHO IPEMMYIIeCTBEHHO Ha OOIIEeKYJIbTYP-
HYIO IOATOTOBKY O0yUAIOIINXCA, HEOOXOAUMYIO UM IJIiA BHIPAOOTKI
MHPOBO33PEHUECKUX OPUEHTUPOB, YCIIEITHOTO BKIIOUEHHUA B JKU3HD
colyMa, IIPONOJIKeHNA 00pa30BaHUSA B PA3JIMUYHBIX O0JIACTAX, HE
CBs3AHHBIX HEIIOCPEACTBEHHO C XUMUEe.
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CocraBadIUMHN OpeaMeTa «XUMHA» ABJIAIOTCA 0a30BbIE Kyp-
cel — «Oprannueckas xuMusa» u «0O0masa u HeopraHudyecKas Xu-
MHUA», OCHOBHBIM KOMIIOHEHTOM COMAEP:KAHUA KOTOPBIX SABISIOTCS
OCHOBBI 0a30BO¥ HAYKM: CUCTeMa 3HAHUM II0 HEOPTAHUYECKOM Xu-
mMuu (C BKJIIOUEHMWEM 3HAHUUN M3 OOIIEell XMMHUM) U OPTraHUYecKOIn
xuMuu. PopMUpPOBaHUe NAHHOU CHUCTeMBbl 3HAHUI NIPU U3yUeHUU
npeaMeTa obecrieurBaeT BO3MOXKHOCTh PacCCMOTPEHHSA BCEro MHO-
roo0Opasus BeIleCTB HA OCHOBE OOIUX IIOHATUM, 3aKOHOB U TEOPUIA
XUMUH.

CTpyKTypa comep:;kanHus KypcoB — «Opranuueckas XUMHUSA» U
«O0urasa 1 HeopraHHMYecKasd XUMHUsA» cQOPMHUPOBAHA B IIporpaMme
Ha OCHOBE CHCTEMHOTO ITOAXOofa K M3YUeHHUI0 yueOHOTO MaTepuasia
1 00yCJIOBJIEHA MCTOPUUYECKH 000CHOBAHHBIM Pa3BUTHEM 3HAHUI HaA
OIpeeJIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce opraHuUYe-
CKOU XMMUU BeIlleCTBa PacCMaTPUBAIOTCS Ha YPOBHE KJIACCUUYECKO
TEOPUU CTPOEHUS OPraHUUYECKHX COeIMHEHWI, a TaKKe HA YpPOBHE
CTEePEOXMMHUYECKUX ¥ DJIEKTPOHHBIX IIPEACTABJIEHUN O CTPOEHUU
BemecTB. CBemenusa 00 M3yuaeMbBIX B Kypce BelllecTBax MAlOTCA B
pPasBuUTHM — OT YIVIEBOJOPOJOB OO CJIOMKHBIX OMOJOTUYECKU AakK-
TUBHBIX COEIWHEHWI. B Kypce OpraHMYECKON XHUMHUHU II0JYYaAIOT
pasBuTHe cHOPMHUPOBAHHLIE B OCHOBHOM IIKOJe TepBOHaAUAJIbHBIE
IpeACTaBJIeHUS O XUMUUYECKOH CBA3M, KJIACCUPUKAIMOHHBIX IIPU-
3HaKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHWU,
0 XUMUYECKOU peaxIuu.

ITog HOBBIM yIJIOM 3peHUs B IMpeaMeTe «XuUMHUSA» 0a30BOT0
YPOBHSA paccMaTpPHBAaETCs M3YYEHHBI B OCHOBHOUM IIIKOJIE Teope-
THUYECKUIN MaTepuas U (PaKTOJOTMUYECKUE CBEeJeHUA O BeIlleCTBaX U
XUMHUUYeCKol peaxmuu. Tak, B 4acTHOCTU, B Kypce «OOIasa um He-
opraHuYecKas XUMUSI» yUaIluMCS IPEeIOCTaBIAETCA BO3MOKHOCTD
0CO3HATh 3HAUEHNE MEePUOANUECKOT0 3aK0HA C O0IIeTeOPeTUUeCKUX
¥ METOIOJOTUYECKUX ITO3UIUil, TVIy0sKe IMOHATh MCTOPUUECKOe 13-
MeHeHUe QYHKIIMII 5TOTr0 3aKOHA — OT 00oOIaronieii 10 00bACHA-
onfel U MPOTHO3UPYIOUIeH.

Ennnaa cucrteMa 3HaHWU O Ba’KHEHIIMX BellleCcTBaxX, MX COCTAa-
Be, CTPOEHUM, CBOMCTBAX W NMIPUMEHEHUU, a TAKKe 0 XUMHUUECKUX
pPeaknusax, UX CyNUIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKaHUsA JTOIOJI-
HAeTcA B Kypcax 10 u 11 KyaccoB syieMeHTaMU COEP:KaAHUA, UMEI0-
IMUMU KyJbTYPOJOTUYECKUN U MIPUKJIATHON XapaKkTep. ITU 3HAHUSA
CIIOCOOCTBYIOT IOHMMAHUIO B3AMMOCBSI3U XUMUH C IPYTUMU HayKa-
MU, PACKPBLIBAIOT €€ POJIb B IIO3HABATEJILHON U IIPAKTUUYECKON mesd-
TeJIbHOCTU YeJOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAMKEHUA K IIPO-
Ieccy TBOpYeCcTBa B 00JIaCTH TEOPUHU U IMIPAKTUUECKUX IPUIOKEHUH
XWUMWU, IIOMOTAIOT BBITYCKHUKY OPMEHTHPOBATHCA B OOIIECTBEHHO
¥ JUYHOCTHO 3HAUUMBLIX IIpOoOJeMax, CBSABAHHBIX C XUMUell, Kpu-

XUMWS (BA30BbI YPOBEHb). 10-11 knaccel 7



TUYECKU OCMBICIMBATH WHMOOPMAIUIO U TPUMEHATH €€ IJIA IIOIO0JI-
HEeHUA 3HAHUM, PelleHUs WHTEJIEKTYaJIbHBIX U SKCIIEPUMEHTAJIb-
HBIX MCCJIeOBATeJbCKUX 3ajad. B I1eJoM comep:kaHue ydueGHOTO
npexMera «XuUMHUA» HAHHOTO YPOBHA W3YyYEHUS OPUEHTUPOBAHO
Ha (opMUpOBaHUE Yy yYAUIMXCSA MUPOBO33PEHUECKON OCHOBBI IJIA
HDOHUMAaHUA PUIOCOPCKUX HAel, TAKUX KaK: MaTepHUaJIbHOE eI1H-
CTBO HEOPTAaHWYECKOT'0 M OPraHWYECKOTO MUPA, OOYCJIOBJIEHHOCTH
CBOYICTB BEIECTB UX COCTABOM U CTPOEHUEM, II03HABAEMOCTH IIPH-
POMHBIX ABJEHUM IyTEM SKCIEPUMEHTA M PEIleHUA IPOTUBOPEUMM
MeKy HOBBIMU (paKTaMU U TeOpeTUUeCKUMH IIPEeAIIOChIIKaAMU, 0CO3-
HaHMe POJIM XMMUU B PELIeHUM DKOJIOTUYECKUX IpoOJeM, a TaKKe
npobieMm cOepereHNs DHEPTETUIECKUX PECYPCOB, CHIPbs, CO3LAHUA
HOBBIX T€XHOJIOTHH U MaTEepPHUAJIOB.

B niame pemenmsa 3aay BOCIUTAHUA, PA3BUTUSA U COI[MAJIU-
3aIuu 00yYaIoINXCs TPUHATHIE IPOTPAMMOM MOAXOABI K OIpeze-
JeHUWIO COJEep:KaHMsA M IIOCTPOEHUs IIpeaMeTa IIpeAycMaTpPUBAIOT
dopMUpOBaHUE Yy YyUYAUIUXCS YHUBEPCAJIbHBIX YUeOHBIX HEHCTBUI,
uMeronux 6a30BOe 3HAUYEHME IJIA PA3JINUYHBIX BUJIOB [eATE€JIbHOCTH:
pellieHns mpobJieM, IOMCKA, aHAJIM3a M 00pabdoTKM MHAOPMAIUH,
HeOOXOMMBIX AJIA MPUOOPETEeHUA ONbITa IPAKTUUECKOH 1 UCCIe0-
BaTeJILCKOM OeATEeJLHOCTU, 3aHUMAIOIEel BaKHOE MECTO B IIO3HA-
HUU XUMUU.

LEIN U 3A0AYN YYEBHOIO MPEAMETA «XUMUA»

B IIDAKTHUKE IIpelnoJaBaHUA XVMMHNHN KaK B OCHOBHOfI, TaK M B
cpeqHeH IIIKOJIe, IPU OIPEeJIeHNN COIEepP:KaTeJIbLHON XapaKTepu-
CTUKN ueneﬁ n3ydyeHud IIpeaMeTa HallpaBJIEHNEM II€pPBOCTEIIeH-
HOII 3HAUMMOCTH TPALUIIMOHHO HNPU3HAETCA (POPMHUPOBAHNE OCHOB
XMMHUYEeCKOH HayKMW Kak o0JIaCTH COBPEMEHHOI'O eCTeCTBO3HAHWUA,
IIPAKTUYECKOH [IeATEeJLHOCTH UYeJIOBeKa W KaK OJHOTO M3 KOMIIO-
HEHTOB MUPOBOIi KyJbTypbl. C METOAUUECKOI TOUKU 3PEHUA TAKOU
IOAXO[ K OIIPeNeJIeHUIO Iiejieii N3yYeHUs IpeiMeTa ABJIAETCS BIIOJI-
He OoIIpaBOaHHBIM.

Coruacuo I,[[aHHOIL/'I TOUYKEe 3PEHUA IJIaBHBIMU IIeJAMU HN3YyUYeHUA
npenMeTta «XUMUSA» B CpeIHEH IIKOJie Ha 0a30BOM ypPOBHE ABJISA-
IOTCA:

. (I)OpMI/IpOBaHI/Ie CHUCTEMBI XMMUUYECKUX 3HAHUU KaK BasKHeHIIen
COCTaBJIAIOIIE} eCTeCTBEHHO-HAYYHON KapTUHBI MDA, B OCHOBE
KOTOPOH JIesKaT KJIOUeBble MOHATHUA, DyHIaMeHTaJIbHBIE 3aKO0-
HBbI 1 TeOPpUU XM, OCBOE€HHNE A3bIKa HAYKMW, YCBO€HUE U IIOHU-
MaHWe CYIIHOCTY NOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO
XapaKTepa, O3HAKOMJEHNE C MCTOPUEH MX Pa3BUTHUS U CTAHOB-
JIeHUs;
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= popMUPOBaHNWE W PA3BUTHE IIPEACTABJIEHUN O HAYYHBIX METO-
Iax IMOSHAHUSA BEIeCTB M XUMHUUYECKUX PeaKI[Uil, He00X0IUMbIX
I IpruoOpeTeHus YMEHU OPHUEeHTUPOBATHCS B MHUPE BeIeCTB
¥ XUMUYECKUX SBJIEHUI, UMEIOIUX MECTO B IIPUPOJAE, B IpakK-
TUYECKOH W TIOBCEIHEBHOU JKU3HU;
* pa3BUTHE YMEHUII M CIIOCOOOB JeATEJIbHOCTH, CBISAHHBIX C Ha-
OsfoleHEM W OOBSICHEHWEM XWMUYECKOTO 9KCIepUMEHTa, CO-
OJIfoleHEM ITPaBUJI 0€30IacHOT0 O0palleHus C BelleCTBaMU.
Hapany c aTum comeprkarenbHas XxapaKTepUCTUKA IIeJiel 1 3a1au
W3YyYEeHUA IpeAMeTa B IporpaMMe YTOUYHEHA U CKOPPEKTHMPOBaHAa B
COOTBETCTBUY C HOBBIMU IPUOPUTETAMU B CHCTEME OOIIEro cpef-
Hero obpasoBanusa. CerogHsa B IpemoJaBaHUU XUMUHN B OOJIbIIEH
CTeIeH! OTHAETCS IPEeAIOUTeHNe IIPAKTUYECKON KOMIIOHEHTE CO-
Iep:RaHusa O0yUeHUsl, OPUEHTUPOBAHHOM Ha IIOATOTOBKY BBIITYCKHU-
Ka IIIKOJIBbI, BJIAJEIOIero He HaOOpoM 3HAHUMA, a PYHKIIMOHAJIBLHOMI
rPaMOTHOCTBIO, TO €CTh CIHOCO0aMM M YMEHUAMU AKTUBHOTO IIOJIY-
YeHUs 3HAHUI U IPUMEHEHUS UX B PeaJbHOI JKU3HU AJA PelleHUs
OpaKkTUUYECKUX 3ajad.

B 37101 cBsA3UW IIpu M3YyUeHUU IIpeaMeTa «XUMHUA» TOMUHUPYIO-
Iee 3HaUeHUE NPUOOPETAIOT TaKue I[eJIN U 3aJaui, KaK:

= gramTanmusa oOydJaroIuxXcsa K YCIOBUAM AWUHAMWUYHO Pa3BUBA-
IOIIeroca Mupa, (POPMUPOBAHUWE WHTEJJIEKTYaJbHO Pa3BUTON
JUYHOCTU, TOTOBON K caMOOOpPa30BaHUWIO, COTPYAHUUYECTBY, Ca-
MOCTOSIT€JIbHOMY HPUHATHUIO I'PAMOTHBLIX PEIIeHWH B KOHKPET-
HBIX JKMB3HEHHBLIX CHUTYallUdX, CBSABAHHBLIX C BeIeCTBAMU U UX
IpUMeHEeHUeM;

= hopMupoBaHUE y OOyUAIOMIMXCA KJIIOUEBBIX HABBIKOB (KJIOUe-
BBIX KOMIIETEHIUI), MMEIOIINX YHUBepcaJlbHOe 3HAUYEeHWEe JII
PasINUYHBIX BUAOB AEATEIBLHOCTU: PEIlleHus IpobjeM, IIOucCKa,
aHanamsa 1 o0paboTKu mHGOPMAINU, HEOOXOAUMBIX IJIA IPUO0O-
PeTeHUs OIIbITA AeATEeIbHOCTH, KOTOPasa 3aHNMAaeT Ba;KHOE MECTO
B MO3HAHUU XUMUU, a TaKKe AJIA OLEHKU C MO3UILUI SKOJOTHYe-
CKOI 6€30TIaCHOCTU XapaKTepa BINAHUA BEIIECTB U XUMHUECKUX
IPOI[eCCOB Ha OPTAaHM3M YeJOBEKA U IPUPOSHYIO CPENy;

* pasBUTHE IIO3HABATEJIBHBIX WHTEPECOB, WHTEJJIEKTYAJIbHBIX WU
TBOPYECKMX CIIOCOOHOCTEM 00yUAaOIIMXCA: CIIOCOOHOCTH CaMOCTO-
SATeJbHO IPUOOpeTaTh HOBbIe 3HAHUSA 10 XUMHUU B COOTBETCTBUM C
JKU3HEHHBIMHU MOTPEOHOCTAMHU, MCIOJb30BATh COBPEMEHHBIE WH-
dopmManOHHbIEe TEXHOJOIUY AJIA IIOMCKA M aHajnsa yueOHOM u
HAYYHO-TOIIYJIAPHON MHMOPMAIIMY XUMUUYECKOTO COMePIKAaHMS;

= hpopMUPOBaHNE U DPa3BUTHE y OOYyUAIOIIMXCSA ACCOIUATHUBHOTO
¥ JIOTUYECKOTO MBIILJIEHUs, Ha0JI0gaTeIbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAUMBI, B UAaCTHOCTH,
IpY IJIAHNPOBAHUY U IPOBEIEHNN XNUMUUECKOTO 3KCIIEPIMEHTA;
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= BOCIIMTAHUE y O0yUaIOINXCA YOeKIEHHOCTH B ITYMaHUCTUYECKOMN
HAIIPaBJIEHHOCTH XUMUU, €€ BAXKHOI POJIM B PeIlleHUH I100ab-
HBIX IPOO6JIeM PaIlMOHAJBLHOTO IPUPOAOIIOIb30BaAHUS, IIOIOJIHE-
HUS 9HEPTETUYECKUX PECYPCOB U COXPaHEHUA IIPUPOIHOTO PaB-
HOBECHUA; OCO3HAHUSA HEOOXOAMMOCTH 0EepEesKHOTO OTHOUIEHUS K
IPUPOZE U CBOEMY 3J0POBBIO, a TaK:Ke IPHUOOPETEHU S OIBITA HC-
TOJIb30BAHUA IOJYUEHHBIX 3HAHUN I MPUHATUSA TPAMOTHBIX
peleHn B CUTyalUaX, CBABAHHBIX C XUMUYECKUMU SIBJICHUAMMU.
Ilenn u 3amaum uaydyeHUs: mpegmera «XUMHUSA» IMOJIYUUIU IIOK-
POOHYI0O METOAMYECKYI0 HHTEPHPEeTAIUio B pasiesie IPOrpaMMbI
«ILmanupyembie pe3yIbTaThl OCBOEHUS IIPEIMETa» , 0JIarogapsa 4eMy
obecIieueHO YETKOE IIPeACTaBJIeHNEe O TOM, KaKie 3HAaHUA 1 YMeHUd
WMEIOT MPAMOE OTHOIIeHWEe K Peaaus3aluy KOHKPEeTHOMH IeJu.

MECTO YYEBHOTO NMPEAMETA «XUMWUA»
B YYHEBHOM MNAHE

B cucreme cpexnmero obOiiero obpasoBaHUs «XUMHA», HM3ydae-
Masi Ha 6a30BOM ypOBHE, IpU3HaHAa 00A3aTeJIbHBIM yUeOHBIM IIPeI-
MEeTOM, BXOOAIIMM B COCTaB IIpeAMeTHOI obsactu «EcTecTBeHHBIE
HayKN». YUeOHBIM IJIAHOM Ha eé naydeHue oTBefeHO 70 yueOHBIX
yacoB, mo 1 uacy B Hemenio B 10 u 11 KjaccaX COOTBETCTBEHHO.
B remaTuueckoM IJIaHMPOBAHUU YKa3aH pPe3epB yueOHOrO BpeMe-
HU, KOTOPOEe PEKOMEHAYEeTCA VIS Peajnusalu aBTOPCKUX IOAX0I0B
0 MCIOJB30BAHUIO PA3HOOOPA3HBIX (OPM OpTraHU3aAINU YUeOHOTO
mpoirecca.
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MJAAHUPYEMbBIE PE3VYJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «XUMUA»

®I'OC ycranaBauBaeT TpeOOBAHUSA K Pe3yJILTATAM OCBOEHUS 00-
YYaIOINMUCSA IPOTrpaMM cpeaHero ob1ero oopasoBaHusa (JIUUHOCT-
HBIM, MeTaIpeIMeTHBIM W HIpeaMeTHbIM). HaydHo-MeTomuUecKOM
OCHOBOM JIsi paspaboTKM ILIAHNPYEMBIX Pe3yJIbTATOB OCBOEHUS
IporpaMM CpemgHero obIero o0pasoBaHUA ABISETCA CUCTEMHO-IE-
ATEeJHPHOCTHBIN IOAXOL.

JINYHOCTHbIE PE3VJIbTATbI

B cooTBeTCTBUM C CHCTEMHO-IESATEeIbHOCTHBIM IIOAXOIOM B
CTPYKTYype JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIpeaMeTa « XUMUs»
Ha YpOBHE CpeaHero ooOIero o6pasoBaHUSA BbIZEJEHbI CJAEIVIOI[e
COCTaBJIAOIINE:

— Ooco3HaHUe 00yYaIoINIMMUCA POCCUMCKOMN IPaKIaHCKON UIAeHTHY-
HOCTH — TOTOBHOCTU K CAMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH U
caMoOOIIpeIeJIeHNIO;

— HaJIMYMWe MOTUBAINU K O0OYUYEHWUIO;

— IleJIeHAIPaBJI€eHHOEe Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIUUHO-
CTHU Ha OCHOBE KJIIOUEBBLIX IEHHOCTEN 1 MCTOPUUYECKUX TPATUITUHI
6a30BOM HAYKU XUMUU;

— T'OTOBHOCTh U CIIOCOOHOCTH OOYUAIOIIUXCA PYKOBOACTBOBATHCS
B CBOEH JesATeJbHOCTU IeHHOCTHO-CMbBICJIOBLIMI yCTaHOBKAMM,
OPUCYIITUMHU IEeJOCTHON CHCTeMe XMMHUYECKOTO0 00pa3soBaHUS;

— HaJN4YMe IIPABOCO3HAHUSA 9KOJOTMUECKON KYJIbTYPLI I CIIOCOOHO-
CTH CTaBUTh IEJU U CTPOUTH JKU3HEHHbBIE TLJIAaHBI.

JInuHOCTHBIE PE3yJabTAaThl OCBOEHUSA mOpeamera «XuUMHSA» IO-
CTUTAIOTCS B €QUHCTBE YUEOHOM M BOCIUTATEJIBHOUN IesATeIbLHOCTH
OpraHmsanuu B COOTBETCTBUU C T'YMAHUCTHUUYECKUMU, COIMOKYJIb-
TYPHBIMU, [ITyXOBHO-HPABCTBEHHBLIMM I[EHHOCTSMU ¥ UIeaJaMU
poccuiicKkoro rpakKgaHCKOro oO0IecTBa, IPUHATLIMU B OOIIeCTBe
HOpMAM¥W U TPaBUJIAMU IIOBEIEHUS, CIIOCOOCTBYIOIIMMU IIPOIEC-
caM CaMOIO3HAHMNA, CAMOPA3BUTUA M HPABCTBEHHOI'O CTAHOBJIEHUS
JUYHOCTU OOYUAIOIIIXCS.

JImuHOCTHBIE Pe3yJabTaThl OCBOEHUSA IIpeaMeTa «XUMHA» OTpa-
2KaIT CPOPMUPOBAHHOCTE ONBITA II0O3HABATEJIBHOMN U IPAKTUUECKOMN
IeATEJbHOCTH O0yYaloIUXCA II0 peajusallii HMPUHSATBHIX B 00IIe-
CTBe IIeHHOCTEM, B TOM UICJIe B YACTH:

1. paxxpaHckoro BocnuTaHus:

— OCO3HAHUA OOYUAIIIMMUCA CBOUX KOHCTHUTYIIMOHHBIX IIPaB U
00s3aHHOCTEe, YBaKeHUS K 3aKOHY M IIPAaBONOPSAIKY;

— TIPeACTAaBJIeHUA O COIIMAJBLHBLIX HOPMaxX M MHPaBUJIAX MEKJIUU-
HOCTHBIX OTHOIIEHUI B KOJLJIEKTUBE;
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— T'OTOBHOCTU K COBMECTHOI TBOPUYECKOMH JIesATeIbHOCTH IIPU CO34a-
HUU yYeOHBIX IIPOEKTOB, PeIlleHUN YUeOHBIX 1 IT03HABATEJIbHBIX
3a/1a4, BHITTOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

— CHOCOOHOCTM TOHMMATHL U IIPUHUMATH MOTUBBI, HaMepPeHUsd,
JIOTUKY Y apryMEeHTBhI APYrUX MNPU aHaJIN3€ Pa3IMYHBIX BHUIOB
y4eOHOI AeATeIbHOCTH;

2. NarpuoTnueckoro BocnUTaHus:

— IIEHHOCTHOT'O OTHOIIEHUS K MCTOPUYECKOMY U HAYYHOMY HacJe-
OUI0O OTEUYECTBEHHOM XVMMUU;

— YBasKeHUA K IPOIeCCy TBOPUYECTBA B 00JaCTH TEOPUU U IIPAKTH-
YeCcKOro IPpUMeHEHUA XUMUN, OCO3BHAHUA TOT'O, YTO HOCTUKEHUA
HaYKM eCTh Pe3yJabTaT AJUTEbHBIX HaOJIIOgeHNH, KPOIIOTIUBBIX
9KCIEePUMEHTAJbHBIX IIOMCKOB, IIOCTOAHHOTO TPyAa YUYEHBIX U
IPaKTHUKOB;

— MHTepeca U M03HaBaTeJNbHBIX MOTHUBOB B MOJYUEHUN U MOCIIENY-
IOIeM aHaJaus3e NHQPOPMAaIlUU O IIePeJOBhIX JOCTUKEHUAX COBpe-
MEHHOI OTeUeCTBEHHO! XHMMUU;

3. ﬂ,yxonuo-upaBC'rseHHoro BOCNUTaAHUA:

— HPaABCTBEHHOI'O COBHAHUA, 3TUUYECKOI'O IIOBEOEHUA;

— COoCOOHOCTU OléeHUBaTh CUTyallul, CBA3aHHbIE€ C XMMNYECKNUMU
ABJICHUAMU, W IIPUHMMATh OCO3HAHHBbIE PEIIEeHWA, OPUEHTUPY-
SACh Ha MOPaJbHO-HPABCTBEHHBIEC HOPMBI M II€HHOCTMH;

— T'OTOBHOCTH OII€HMBaTb cBOE IIoBeneHne U IIOCTYIIKM CBOHUX TO-
Bapnmefxi C IIOSI/IIII/II;’I HPaBCTBEHHBIX MW IIPABOBBIX HOPM M OCO-
3HaHUue HOCJIeI[CTBI/Iﬁ 9TUX IIOCTYIIKOB;

4. ®opMUpOBaHMS KYNbTYPbl 340pOBDbS:

— HOHMMAHUSA IIEHHOCTEH 370pOBOTO M 6e30IIacHOTO obpasa KU3-
HU; HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUSA K COOCTBEHHO-
My GUBUYECKOMY U ICUXUUYECKOMY 3/T0POBBIO;

— co0OurrofeHsa TpaBuUJ 6e30ITacHOTO O0pallleHusI C BelecTBAMU B
OBITYy, IOBCETHEBHOM KM3HU U B TPYAOBOI AEATEIHLHOCTH;

— HOHMMAHUSA IEHHOCTU IIPABUJI WHANBUIYAJIBHOTO U KOJLJIEKTHUB-
HOTr0o 0e30IacHOT0 IOBEeAEHUS B CUTYaIlMAX, YIPOMKAIOUIUX 3I0-
POBBIO U JKUBHU JIOJeli; OCO3HAHUSA IOCIEACTBUIN U HEIIPUATHUI
BPEIHBIX IPUBLIUEK (YIIOTPEOIeHNA aJIKOT0IsI, HAPKOTUKOB, Ky-
peHus);

5. TpyaoBoro BocnutaHus:

— KOMMYHUKATHUBHOU KOMIIETEHTHOCTU B yUeOHO-MCCJIeIOBATEIb-
CKOMU JIesATeIbHOCTU, O0IIEeCTBEHHO MTOJIe3HOM, TBOPUECKOH U APY-
TUX BUJAX OeATeJIbHOCTU;

— YCTAaHOBKUM Ha aKTUBHOE y4yacCTHe B pelleHUU IIPaKTUYEeCKUX 3a-
Iau coIuaJbHOM HAIIpaBJIeHHOCTU (B paMKax CBOero KJjacca,
IITKOJIBI);
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— WHTepeca K IPAKTUUECKOMY M3yUeHHUIO Ipodeccuil pasjainyHOro
poza, B TOM YKCJIe Ha OCHOBE IPUMEHEHU IPeIMEeTHBIX 3HAHUHA
0 XUMUU;

— yBaKeHUA K TPYAY, JIOAAM TPyAa U pe3yJibTaTaM TPY/IOBOIL Je-
ATEeJIHLHOCTH;

— IrOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAJIBHOM TpPaeK-
Topuu 00pasoBaHUs, OyAyiedl mpodeccuu W peasu3anuu coo-
CTBEHHBIX KM3HEHHBIX IIJIAHOB C YUETOM JINUYHOCTHBIX HHTEPECOB,
croco0HOCTell K XUMUU, MHTEPECOB M MOTPeGHOCTel 00IecTBa;

6. DKONOrMYECcKoro BOCNUTaHMUA:

— DYKOJIOTUYECKHU IeJIecOO0OPAa3HOT0 OTHOIIEHUWA K IIpUpoJe, Kak
HCTOUYHUKY CYIIECTBOBAHUSA JKU3HU Ha 3eMJIe;

— HDOHMMAaHHNS IVIO0AJBLHOIO XapakKTepa SKOJOTMYECKHX IIpodJem,
BJANSAHUSA 9KOHOMUYECKUX IIPOIECCOB HA COCTOSIHUWE ITPUPOTHOI
¥ COIMAJILHOM CPeIbl;

— 0CO3HAHUA HEOOXOAMMOCTHU MCIIOJIb30BAHUS JOCTUKEHUNA XUMUU
IJIsI PEeIIeHns BOIPOCOB PAIMOHAJIBLHOIO IIPUPOAOIOIL30BAHM;

— aKTHUBHOT'O HENIPUATUSA AEHCTBUM, IIPUHOCSIIINUX BPEI OKPY:KaIO-
et IPUPOAHOM cpelie, YMEHUA ITPOTHO3UPOBATH HEOJIarompusaT-
HbIE 9KOJIOTUYECKUE IIOCJIEICTBUS NPeAIPUHNMAEMbIX TeHCTBUI
U IIPEeIOTBPAIlaTh UX;

— HaJIW4YUsS Pa3SBUTOTO0 BKOJOTHUUECKOTO MBINIJIEHUA, YKOJOTHUe-
CKOUM KYJBTYPHI, ONbITA NEATEJIbHOCTU SKOJIOTMUECKON HaIpaB-
JIEHHOCTH, YMEHUSA PYKOBOJICTBOBATHLCA MMHU B II03HABATEJIbLHOM,
KOMMYHUKATUBHON ¥ COIMAJILHOIN IIPaKTHUKe, CIOCOOHOCTU U
YMEeH!sS aKTHUBHO IIPOTUBOCTOATH UIEOJIOTUMN XeMOo(poOuu;

7. LleHHOCTN HayuyHOro NO3HaHUA:

— chopMUPOBAHHOCTY MUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPe-
MEHHOMY YPOBHIO Pa3BUTHUA HAYKU U OOIIECTBEHHOM IIPaKTUKMU;

— TIOHMMAHUA CHeNUPUKN XUMUU KaK HAaYKMW, OCO3SHAHUSI €€ PO
B (DOPMHUPOBAHUU PAIMOHAJIHLHOTO HAYYHOT'O MBINLJIEHUA, CO3-
IaHUU IEJOCTHOTO IIPEACTABIEHUA 00 OKPY’KaIoIeM MHupe Kak
0 eIWHCTBE NPUPOALI 1 UEJOBEeKa, B IMMO3HAHUUN HPUPOAHBLIX 3a-
KOHOMEPHOCTeH M pelleHuU MPoOJieM COXPaHeHUS HTPUPOTHOTO
paBHOBecUs;

— y0eKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMUHU JJI COBPEMEHHOM
IMUBUIN3AIAN: B €€ TYMaHUCTUYECKOM HANPABJIEHHOCTH W BaK-
HOU pPOJIX B COBTAaHUM HOBOI 0a3bl MaTepPUAJIbHOMN KyJIBTYPHI, pPe-
IIeHUU TJI00aJbHBIX ITPO0JEeM YCTOMUMBOTO PA3BUTUA YeJOBeUe-
CTBA — ChIPbEBOM, DHEPreTUUECKOM, IINIEeBON 1 9KOJOTMUYECKOI
6e30IacHOCTH, B PA3BUTUU MEIUIIUHBI, 00ECIIEUeHUHN YCJIOBUM
YCIEITHOTO TPYAa 1 9KOJOTUYEeCKN KOMMOPTHOM KUSHU KaKIOTO
yjieHa oO0IIecTBa;
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— €CTeCTBEHHO-HAYUYHOUM I'PaMOTHOCTH: IIOHUMAaHUSA CYIIHOCTU Me-
TOZOB MO3HAHUA, MCIIOJb3YEMbIX B €CTECTBEHHBLIX HAayKaX, CIIO-
COOHOCTU HCIIOJB30BaTh IMOJydYaeMble 3HAHWS AJS aHAIW3a U
00BbACHEHUSA ABJIEHUU OKPYKAIOIIET0 MUPA U IPOUCXOAAIINX B
HEM U3MeHEeHUI; YMeHUs eJaTh 000CHOBAaHHBIE 3aKJIIOUEHUI Ha
OCHOBe HAyYHBIX (PaKTOB U MMEIOIUXCA AAaHHBIX C I[€JIbIO IIOJIY-
YeHUSA JOCTOBEPHBIX BBHIBOJOB;

— CIIOCOOHOCTY CaMOCTOATEJBHO HCIIOJb30BATh XMMHUYeCKUe 3Ha-
HUSA [JI51 PellleHus IpobJieM B peaJbHBIX JKM3HEHHBIX CUTYalUAX;

— MHTepeca K IMO3HAHUWIO U MCCJIEL0BATEIbCKOU AeATeIbHOCTH;

— TOTOBHOCTU ¥ CIOCOOHOCTM K HEIPePHIBHOMY OOpa30BaHUIO U
caMooOpa3oBaHMNIO, K aKTUBHOMY ITOJTyUYeHUIO HOBBIX 3HAHUI MO
XUMUU B COOTBETCTBUU C JKUBHEHHBIMU IIOTPEOHOCTAMY;

— HHTepeca K 0COOeHHOCTAM TPyZa B PA3JINYHBIX cepax mpodec-
CUOHAJIbHOU esTeILHOCTH.

METANPEAMETHbBIE PE3YJIbTATbI

MeranpenmeTHble pe3yJsbTaThl OCBOEHUA YUEOHOTO IIpeaMeTa
«XuMusi» Ha ypOBHE cpemHero ooOirero o6pasoBaHUA BKJIIOYAIOT:
3HaUMMbIe MAJA (POPMHUPOBAHUA MHPOBO33PEHUS OOYyUAIOIIUXCA
MeXXIUCHUIIINHADPHBIE (MEXKIPEeIMeTHbIE) OOIIeHayUYHble IIOHS-
TUSA, OTPa’KaoIye ILeJOCTHOCTh HAyYHOM KapTHUHBI MUpA U CIIe-
nuGUKYy MeTONOB IIO3HAHUS, WCIOJb3YEeMBIX B €CTECTBEHHBIX Ha-
yKax (MaTepus, BeIeCTBO, DHePrus, ABJIEHUE, IIPOIECC, CUCTEMA,
HAyYHBIN (paKT, OPUHIUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCJIedOBaHUe, HaOJIOJeHUe, N3MepPeHUe, JKCIEePUMEHT
¥ Ip.); YHUBEDPCAJIbHBIE YUeOHbIE NelCcTBUA (IO3HABATEIbHBIE, KOM-
MYHUKATUBHBIE, DEryJIsSTUBHBIE), obecmeumBaroiiue (GOpMUPOBa-
HUe QYHKIMOHAJIBHON I'PAMOTHOCTH UM COIIMAJBLHOM KOMIIETEHI[UU
00yJaoNIUXCs; CIIOCOOHOCTL O0yUaIOIINXCA MCI0JIb30BaTh OCBOEH-
HbIe MEXAVCIUIJINHAPDHBIE, MHUPOBO33DEHUECKNE 3HAHUA U YHU-
BepcaJibHbIe yueOHbIe AeMCTBUS B IIO3HABATEJBLHOM M COIMAIBLHOMN
IpaKTUKe.

MeranpenmeTHble Pe3yJbTaThl OTPAXKAIOT OBJIaJleHWE YHUBED-
CAJIbHBIMU YUYeOHBIMHU IHO3HABATEJIHLHBIMU, KOMMYHUKATUBHLIMU U
PETYIATUBHBIMU AEHCTBUAMU.

Ognadenue yHueepcanrbHbLMU YUueOHbLMU NO3HAEAMENb-
Hblmu OJelicmeuamu:

1. BazoBbIMM NOrMYecKMMMU AeUCTBUAMM:

— CaMOCTOATEJIbHO (QOPMYJUPOBATHL U aKTyaJIU3UPOBATh HIPOOJie-
MYy, BCECTOPOHHE €€ paccMaTPUBAaTh;

— ONpeHessATh LEeJU HeATeJLHOCTH, 3amaBas IapaMeTpPhl U KPUTe-
pUM UX AOCTUKEHUSI, COOTHOCUTH PEe3yJIbTaThl AeSTeIbHOCTU C
HOCTABJICHHBIMHU II€JISMU;
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HWCIIOJIb30BATL TPU OCBOGHUM S3HAHUM IIPUEMBI JIOTMYECKOT'O
MBINIJIEHUA — BBIAEJATHL XapaKTepHbIe IMPUSHAKU MOHATUN U
yCTaHABJINBATDL UX B3aMMOCBS3b, MCIOJIH30BATH COOTBETCTBYIO-
e IMOHATUA IJIsA O0bSICHEHUS OTAENbHBLIX (PAKTOB U SABJICHUIA;
BBIOMPATH OCHOBAHUA U KPUTEPUHU IS KJIACCUPUKAIIULY BEIleCTB
U XUMHUUYECKUX PeaKIuii;

YCTAHABJINBATL IPUUYNHHO-CJIECACTBEHHBIE CBA3HU MEXKIY U3yuae-
MBIMH ABJICHUIMU;

CTPOUTH JIOTUYECKHE paccy:xkineHus (MHIYKTUBHBIE, NeIyKTUB-
HbIe, II0 aHAJOTUN), BBIABIATL 3aKOHOMEPHOCTH W IPOTHUBOpPE-
YU B paccMaATPUBaeMbBIX SIBJIEHUAX, (POPMYJIUPOBATHL BBIBOIBI
¥ 3aKJIIOUYEHNT;

IPUMEHATH B IPOIiecce MO3HAHUS NCIIOJIb3yeMble B XMUMUM CHUM-
BoJIMUecKue (3HaKOBbIe) MOIeJIH, IIPeo0pasoBbIBATh MOIEIbHBIE
OpeICTaBIeHUS — XUMWYECKUU 3HAK (CMMBOJI) 9JIeMeHTa, XU-
MHuuYeckKas QopmyJia, YypaBHEHHE XMMUUYECKOM peaknuu — IIpu
pelleHnu y4YeOHBIX IIO3HABATEJNbHBIX U IIPAKTUYECKUX 3amad,
IPUMEHATh HA3BAHHBLIE MOJEJIbHLIE IIPEACTABJICHUA OJIS BBIAB-
JeHUsI XapaKTePHBIX NPU3HAKOB M3yYaeMbIX BEIECTB M XUMMU-
YeCKUX peakrIuii;

2. bazoBbiMKu MUccnenoBaTe/IbCKUMM AEeUCTBUAMM:

BJIaZIeTh OCHOBAMM METOJOB HAYUYHOTO MO3HAHUSA BEIEeCTB U XU-
MUYECKUX PeaKIluii;

dopmMyaupoBaTh IeJIM W 3aJadyM HCCIEeNOBAaHUSA, MCIOJb30BaTh
TOCTaBJI€eHHBIE U CAMOCTOSATEILHO CHOPMYINPOBAHHBIE BOIIPOCHI
B KauyecTBe MHCTPYMEHTa IIO3HAHUS U OCHOBBI AJA (hopMHUPOBA-
HUSA TUIOTE3LI II0 HPOBEePKEe IPABUJIBHOCTH BBICKA3BIBA€MBIX
CYsKIOEeHU;

BJIaIeTh HABBLIKAMHU CAMOCTOATEJIHLHOTrO IJIAHUPOBAHUS U IPOBe-
IeHUsS YUYeHUUYECKUX SKCIepPHMMEHTOB, COBEPIIEeHCTBOBAThH yMe-
HuA HaOJIOZaTh 3a XOMOM IIPOIlECcCa, CAMOCTOSTENILHO IIPOTHO-
3UPOBATH €T0 Pes3yJbTaT, QOPMYJIUPOBATL 0000IIEHUS U BHIBOIBI
OTHOCHUTEJIHHO JOCTOBEPHOCTH PE3YyJLTATOB WCCJIEIOBAHUS, CO-
CTaBJIATH 000CHOBAHHBIN OTUET O MPOAeaHHO# pabore;
npuoOperaTh OIBLIT YUYEeHHUECKOH MCCJIedOBATEJbCKOM U IIPO-
eKTHOM [IeATeIbHOCTU, HPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOSATEJIbHOMY IOMCKY METOIOB PEeNIeHUs MPaKTUUYECKUX
3amay, IPUMEHEeHUI0 PasJINYHbIX METOIOB IIO3HAHU;

3. MNpuémamm paborbl ¢ HPopMaumeir:

OPUEHTUPOBATLCSA B PA3JIUYHBIX WNCTOUHUKAX WH(OpMAIUNA
(HAyYHO-TIOMIYJIAPDHASA JINTEPATypa XUMUYECKOTO COAEp:KaHudg,
CIIpaBOYHBIE IOCOOUsA, pecypchl MHTEepHeTa), aHAJIU3UPOBATH
nH@OPMAIINIO PAa3IUYHBIX BUIOB U (DOPM IIPEJCTaBJICHUI, KPU-
TUYECKU OIeHUBATDL €€ TOCTOBEPHOCTh U HEIIPOTHBOPEUNBOCTD;
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— GopMYyJIUPOBATH 3alIPOCHI ¥ IPUMEHATH PA3JINYHbIe METOIbI IIPU
ouCKe 1 0TOope mHpopMaIuy, He0OX0AMMOI AJIA BBIIOJTHEHUI
y4eOHBIX 3a7aY ONPeneIEHHOr0 THUIIA;

— OpuoOpeTaTh OIBIT UCIOJAb30BaHUSI NHGOPMAIMOHHO-KOMMYHU-
KaTUBHBIX TEXHOJOTUI M Pa3JINUYHBIX HOUCKOBBIX CHUCTEM;

— CaMOCTOSATEJIbHO BBIOMPATH ONTHMAJIbHYIO (DOPMY IIpeACTaBJIe-
HUus mHbopManum (cxeMbl, rpad@UKu, AUArpaMMbI, TaOJIHUIIBI,
PUCYHKHU U T. 1I.);

— HCHOJIb30BaTh HAYUYHBIN A3LIK B KadecTBe cpefcTBa mpu pabdo-
Te ¢ XUMUYECKOH MHGoOpManueii: IPUMEHATbh MeKIIPeIMeTHbIe
(busuueckue u MaTeMaTUUeCKNe) 3HAKU ¥ CUMBOJIBI, (OPMYJIBI,
ab0peBUATypPhl, HOMEHKJIATYPY;

— WCIIOJIb30BATh U IIPEOoOpPAa30BBIBATH 3HAKOBO-CHUMBOJHUECKUE
cpelcTBa HATVIATHOCTH.

Oénadenue YHUBEPCANBHBLMU KOMMYHUKAMUEHbBLMU
deticmeusamu:

— 3ajiaBaTh BOIIPOCHI IIO CYIIECTBY OOCY:KJaeMOIl TeMBI B XOJe OU-
ajiora /Wy OUCKYCCHM, BBICKA3LIBATH HIAEU, (POPMYJIHNPOBATH
CBOU MIPEJIOKEHUST OTHOCUTENHLHO BHITTOJHEHUS IPEII0KEeHHOMR
3amauu;

— BBICTYIATh C MIPEe3eHTalell pPe3yJIbTATOB II03HABATEJIbHON [e-
ATEeJIBHOCTU, IOJYYEHHBIX CAMOCTOSTEJIbHO WJIU COBMECTHO CO
CBEPCTHUKAMU IIPU BBHINIOJHEHUU XHUMHWUYECKOTO 3KCIIEPUMEHTA,
OPaKTUYECKON paboThl IO MCCIETOBAHUIO CBOMCTB M3ydaeMbIX
BeIIeCTB, peaju3anuu yueOHOTO MpoeKTa 1 GopMyInupoBaTh BbI-
BOZBI IO Pe3yJbTaTaM IPOBENEHHBIX HCCJIENOBAHUMN HYTEM CO-
TJIACOBaHUA MO3UINI B X0/Ie O0CYKIeHUs 1 00MeHa MHEHUAMMU.
Ognadenue YyHuGepCcaAnLbHbLMU pezYnimuéHbLmu delcm-

suamu:

— CaMOCTOSATEJIbHO ILIAHWPOBATH U OCYINECTBIATL CBOIO IIO3HA-
BaTeJbHYIO MesTeJbHOCTD, OMPeAesis e€ IeJlM W 3aJauud, KOH-
TPOJIMPOBATH U IO Mepe HeoOXOAMMOCTH KOPPEKTHUPOBATH IIPek-
JaraeMbIil aJTOPUTM AeHCTBUM NHPU BBITOJHEHUU YUEOHBIX U
WcceqoBaTeIbCKUX 3ajadu, BhIOMpaTh Hambosee 3M(HeKTUBHBIH
croco0 MX pelIeHusA ¢ YUETOM IOJyUYeHUs HOBBIX 3HAHUI O Be-
IIeCTBaX Y XUMHUUYECKUX PEeaKIUiIX;

— OCYIIECTBJATh CAMOKOHTPOJIb CBOEH [IesaTeJbHOCTH Ha OCHOBE
caMoOaHaJn3a U CAMOOI[EHKU.

NPEAMETHBIE PE3YJIbTATDI

IIpenmeTrHbIe pe3ysbTaThl OCBOEHUS IPOTPAMMBI CpeqHEro 00-
mero o0pasoBaHUA IO XUMUM Ha 0a30BOM yPOBHE OPHMEHTHPOBAHBI
Ha ofeclieyeHUe IIPEUMYIIECTBEHHO 00IeoOpasoBaTelbHON U 00-
MIeKYJbTYPHOII MMOATOTOBKM oOyuaromuxcs. OHM BKJIIOUAIOT: CIIEIl-
ndpudecKkre A yueOHOTO mpeamera «XUMUSA» HAyUYHBIe 3HAHUA,
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YMEHUS U CIIOCOOBI MeMCTBUIl 110 0CBOEHUIO, MHTEPIIPETAI[UN 1 IIpe-
o0pas3oBaHUIO0 3HAHUM, BUABI JeSATeIbHOCTH II0 IIOJYUYEHUI0 HOBOTO
3HAHUA U IPUMEHEHUIO SHAHUH B PA3INYHBIX YUeOHBIX U PEATbHBIX
"KM3HEHHBIX CUTYalludX, CBA3AHHBIX C XMMUel. B mporpamMmme npej-
METHBIE pPe3yJabTaThl IIPEACTABJIEHBI IO T'OJlaM M3YUYeHUA.

10 KJIACC

ITpegmerHbie pedyabTaThl OCBOEHUA Kypca «OpraHuyecKas Xu-

MUA» OTPAMAIOT:

1)

2)

3)

4)

cpopmuposannocmsv npedcmasaeHuil: 0 XUMUUECKOH COCTaB-
JISIONIE eCTeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIN XUMHUU B
TO3HAHUY ABJIEHUN IPUPOABI, B GOPMUPOBAHUU MBINIJIEHUSA U
KYJIBTYPHI JUYHOCTH, €€ QYHKIMOHAIBLHON I'PAMOTHOCTH, HEOO-
XOAMMOM IJIA PeIleHUA IPAKTUUYECKUX 3a7ad U DKOJIOTUUECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3I0POBBIO M HPUPOMHOM
cpene;

8sadeHue CHCTEMOM XMMHUYECKMX B3HAHHI, KOoTopas BKJIIO-
YyaeT: OCHOBOIIOJIATAIOIME IIOHATUA (XUMHUUYECKUIl DJIeMeHT,
aToM, 3JIEKTPOHHAs 000JIOUKA aToMa, MOJIEKyJa, BaJIEHTHOCTD,
BJIEKTPOOTPUIATEILHOCT, XWMUYECKasi CBsA3b, CTPYKTypHas
dopmyna (pasBépHyTas U COKpAalll€EHHAs), MOJb, MOJIApDHAas
Macca, MOJIAPHBIN 00BEM, YIIEPOOHBIN CKeJeT, QYHKIINMOHAb-
Had Ipynna, pagukaj, U30Mepus, N30MePhI, TOMOJOTUYECKUH
pAJL, TOMOJIOTH, YIJIEBOJAOPOABI, KUCIOPO- U a30TCOAEPIKAIINe
COeIUHEHUsI, MOHOMED, IIOJNMEDP, CTPYKTYpPHOE 3BEHO, BEHICO-
KOMOJIEKYJIIPHBIE COEIWHEHW:); TeOpUU U 3aKOHBI (Teopus
cTpoeHmusa opraHuueckmx BermlecTB A. M. BytiepoBa, 3akoH
COXpaHEHUs MAacChl BeIeCTB); 3aKOHOMEDHOCTH, CHUMBOJIHUUE-
CKUU A3BIK XUMUU; MUPOBO33PEeHUECKUEe 3HAHUA, JeKalue B
OCHOBe IMOHVMMAaHUA NIPUUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX
ABJIeHMN, aKToJIOrMuecKre CBeJJeHUA O CBOMCTBax, COCTaBe,
MONyYeHUN U 0e30IMacHOM KCHOJH30BAHUM BasKHEHININX opra-
HUYECKUX BEIUIECTB B OBITY U IPAKTUUECKOU AeATEJILHOCTU Ue-
JIOBEKA;

chopmupo8arHHOCMb YMEHUIL 8bLABLAMb XaPaKTEePHBIE IIPU3HA-
KU IOHATHUIN, YCTAHABIUBATH MX B3aMMOCBA3b, UCNOLIb3068GMD
COOTBETCTBYIOIINE NOHATUA IIPU OMKMCAHUU COCTaBa, CTPOEHUSA
¥ IpeBpalleHnii OPraHNYecKUX COeNUHEHUT;
cpopmupo8aHHOCMb YMEHUL UCNOAL308AMb XUMUUECKYIO
CUMBOJIUKY IJII COCTABJIEHUA MOJEKYJAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKPALIEHHOI) (OPMYJI OPraHUUYECKUX BEIEeCTB
U ypaBHeHUI XUMWYECKUX PeaKIUil; uszomasiueams MOJLeNn
MOJIEKYJI OPTaHUYEeCKUX BelIeCTB IJIA WJJIIOCTPAINM UX XUMU-
YECKOT'0 U IIPOCTPAHCTBEHHOTO CTPOEHN;
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o)

6)

)

8)

9)

10)

11)

12)

18

chopmMupo6anHOCMb YMeHUlL YcmaHasiuéams TIPUHAIIEXK-
HOCTb M3YYEHHBIX OPraHWYEeCKUX BeIeCTB II0 X COCTABy U
CTPOEHUIO K OIIPEeIeIEHHOMY KJIacCy/TPYIITle coefuHeHn (yrie-
BOJOPOJBI, KUCJIOPO- U a30TCOJePIKalllie COeIUHEHNA, BBICO-
KOMOJIEKYJIIPHbIE COeIVMHEHNA); dagamb UM Ha3BaHUS O CHU-
crematuueckoit HoMeHKJIaType (IUPAC), a Takike MpUBOAUTH
TpUBUAJIbHbIE HA3BAHUSA OTHEJbHBIX OPTaHUYECKUX BeIeCTB
(pTUIEH, IIPONMUJIEH, AaleTUJIeH, STUJIECHIVINKOJb, TJIUIEePUH,
deHoN, hopmanbaerun, ameTaabIeruli, MypaBbUHAA KHCJIOTA,
YKCYCHas KHCJIOTa, OJIEMHOBAs KHWCJIOTa, CTeapUHOBasA KUCJIO-
Ta, III0K03a, GPyKTO3a, KpaxmaJl, IeJII0/103a, IINIIUH);
copmupoeanHocms ymeHus onpedeasms BUABI XUMHUYECKOH
CBSA3H B OPraHMYECKUX COeNUHEHUAX (OOUHAPHBIE U KPaTHBIE);
chopMUPOBAHHOCMYb YMEHUSL NPUMEHAMb TOJI0KEHUI TeOPUN
cTpoeHmUsa opraHmyeckux BemmecTB A. M. ByrtiepoBa gas o0b-
SICHEHUS 3aBUCHUMOCTY CBOMCTB BEIIECTB OT UX COCTAaBa U CTPO-
€HNdA; 3aKOH COXPAHEHUs MacChl BEIEeCTB;
chopmupo8aHHOCMb YMEHUlL XapaKmepu3oeambs COCTaB,
CTpoeHUe, (PU3MUYECKVe UM XUMHUUYECKHEe CBOMCTBA TUIHYHBIX
IpeACcTaBUTENEN Pa3JINYHBIX KJACCOB OPTaHUUYECKUX BEII[ECTB
(MeTaH, sTaH, STHJIEH, IIPONUWJEH, alleTUJeH, OyramgueH-1,3,
meTunbyTaguen-1,3, OGeH30J, MeETaHOJI, 9TAHOJ, BTUJIEHIJIU-
KOJIb, TVINIlePUH, (heHoJI, aleTaabJerul, MypaBbuHas U YKCYC-
Has KHCJIOTHI, IUVIIOKO3a, KpaxmaJs, IeJLII0J03a, aMUHOYKCYC-
Has KHCJIOTA); UJAIOCMPUPOBAMb TeHETUUECKYI0 CBSI3b MEMKIY
HUMJ YPaBHEHUSMHU COOTBETCTBYIOIINX XMMHUUECKUX PEaKIIuil
C WCIIOJIb30BAHUEM CTPYKTYPHBIX DOPMY.JI;
ChOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308aMb WCTOUYHUKN
YTIJIEBOJOPOJHOTO CHIPbA (He@Th, IPUPOAHBIH ra3, yrojb), CIIO-
coOBI UX TepepaboTKM M IPAKTUUYEeCKOe IPUMEHEeHUe MPOAYK-
TOB TepepaboTKI;

cpopmuposaHHocmb YMeHUil npoeodums BHIUUCIEHUS MO XU-
MUYECKMM ypaBHEHUAM (Macchbl, 00bEMa, KOJUUECTBA MCXOJH-
HOT'0 BellleCTBa WJIY NMPOAYKTa PeakIMy II0 M3BECTHBLIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO M3 MCXOAHBIX BEIEeCTB WJU IIPO-
IYKTOB PeakKIuu);

cpopmupo8aHHOCMb YMeHUll 8.ademb CUCTeMOIl 3HaHUIT 00
OCHOBHBIX METOHAX HAYYHOIO IIOSHAHWS, WCIOJb3yeMbIX B
XUMUU TPU UBYYEHUU BEIeCTB U XUMUUYECKUX ABIeHUH (Ha-
OsrofeHVe, WM3MeEpeHVe, JSKCIEePUMEHT, MOJEJUNPOBAHUE), UC-
nonvb306aMb CUCTEMHBIE XMMUUYECKUEe 3HAHUA AJIA IPUHATUA
pelneHuil B KOHKPETHBIX KM3HEHHBIX CUTYAIUAX, CBA3AHHBIX
C BeleCTBAMU U UX MPUMEHEHUEM;

copmMupo8aHHOCMb YMeHUllL cobadams npasua IoJb30Ba-
HUSA XUMUYECKOM mocynoii u j1abopaTOpHBIM 00OPYAOBAHUEM,
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13)

14)

15)

16)

17)

a TaKKe IpaBmJa OOpAaIlleHWs C BeIeCTBAMH B COOTBETCTBUU
C UHCTPYKIUSIMH IO BBITIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX
OMBITOB;

chopmupo8aHHOCMb YMEHUll NIAHUPOSAMb W 6blNOJHAMD
XUMUUYECKUI SKCIIePUMEHT (IIpeBpallleHUusl OpraHUYecKUX Be-
IIEeCTB IIPU HaTrpPeBaHUU, MOJYUEHUE DTUJIeHA U U3YUeHUEe ero
CBOMCTB, KaueCTBEHHbIC PEaKIIUU OPTAaHUYECKUX BEIIEeCTB, Ie-
HaTypanus 0eJIKOB IpW HarpeBaHWU, IBETHbIe peaknuu OeJi-
KOB) B COOTBETCTBUU C IIPABUJIAMU TeXHUKU 0€30IaCHOCTU IPU
o0pallleHun C BellecTBAaMU M JIaODOpaTOPHBIM 00ODPYAZOBaHUEM,
npedcmasnams Pe3yJbTaThl XUMHUECKOTO JKCIEePUMEHTa B
¢dopme 3anvicu ypaBHeHUII COOTBETCTBYIOIIUX pPeaKIuil u ¢op-
MYAUPOEamb BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;
CHOPMUPOBAHHOCMb YMEHUIL KPUMUYeCKU aHAJAUSUPOBAMb
XUMUYECKYI0 MHOOpMAaIUIo, MOJyJYaeMyl0 M3 Pa3HBIX KCTOY-
HukoB (CMU, UuTepHeT 1 Ap.);

cpopmuposarHHocmb YymeHuil cobaodams NPasuaa 3KOJOTUYe-
CKU I[eJIecCOO0Pa3HOTr0 IMOBEEHUA B OBITY U TPYLOBOI IeATEb-
HOCTHM B IeJIAX COXPAHEHUA CBOETO 3J0POBbsS M OKPY:KaIOIIeit
OPUPONHON CpeNbl; 0CO3HAB8amMb OINACHOCTb BO3JEeHCTBUA Ha
JKMBBIE OPTaHU3MBI OIIPEAEJEHHBIX OPTAaHWUYECKUX BEIIEeCTB,
noHUMasa cMmbicsl mokasartena 1K, noscrHams Ha mpumepax
CcIoCco0Obl YMEHBIIIEHUS U NPEeNOTBPAIeHUS UX BPEJHOTO BO3-
IeCTBUA HA OPTraHM3M UYeJIOBEKa;

I Oo0yJaroNMXCcA C OTPAHUYEHHBIMW BO3MOMKHOCTAMMU 3MI0-
pPOBbA: YMeHHEe NPUMEHATbh 3HAHUA 00 OCHOBHBIX AOCTYIITHBIX
MeTOfaX IMO3HAHUA BEIIeCTB U XUMUUECKUX SIBJICHUM;

IJIS CJEIBbIX U CIA00BUIANINX OOYUAIONIUXCA: YMEHNE UCIIOIb-
30BaTh peabeHO TOUEUHYIO cucTeMy obo3uauenuii JI. Bpaiaa
IJIf 3allCU XMMU4YecKux opmyui.

11 KNACC

IIpegmerHble pedybTaThl OCBOEHUA Kypca «O0Ias 1 HeopraHu-
YecKas XUMHUA» OTPAKAIOT:

1)

2)

cpopmuposanrocmsv npedcmasaeHuil: 0 XUMUUECKOH COCTaB-
JA0IIEeN ecTeCTBeHHO-HAYUYHOM KapTUHBI MHUPAa, POJIU XUMUU
B MO3HAHUU SIBJIEHUU IPUPOABI, B GOPMUPOBAHUYN MBIIIJIEHUSI
M KyJIbTYpPBHI JUYHOCTH, €€ (PYHKIIMOHAJILHON TI'DPAMOTHOCTH,
HeoOXOAMMOI IJIs pelleHusa MPaKTUUeCKUX 3a7ad U 9KOJOTHU-
yeCcKH 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3I0POBBLIO U IIPH-
poIHOIi cpeze;

8sa0eHue CUCTEMON XMMHUUYECKUX 3HAHWM, KOTOpas BKJIIOUAET:
OCHOBOIIOJIATaOIe MOHATHA (XUMUUYECKUIl 3JeMeHT, aToM,
M30TOII, S-, P-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB, MOH, MOJIEKY-
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3)

4)

o)

6)

7)

8)

20

Jia, MOJIb, MOJIAPHBIA 00BEM, BaJIEHTHOCTD, 9JIEKTPOOTPULATEIb-
HOCTb, CTeIIeHb OKHCJIEHUS, XUMHUUECKasd CBA3b (KOBaJIeHTHAS,
WOHHAs, MeTAJJINUecKas, BONOPOAHAs), KPUCTALINUYECKas pe-
MIETKA, TUIBI XUMUYECKUX PeaKI[Uii, PACTBOD, SJIEKTPOJIUTHI, He-
BJIEKTPOJINTHI, SJIEKTPOJUTUYECKAS TUCCOINALINA, OKUCINUTEb,
BOCCTAHOBUTEJIb, CKOPOCTh XMUMHUUECKON PeaKIuu, XUMUUIECKOe
paBHOBECHUE; TEOPUU U 3aKOHBI (TEOPUA JJIEKTPOJIUTHUUECKOI
aucconuanuu, nepuonudeckuii 3akoH . 1. MenneneeBa, 3akou
COXPaHeHUA MAacChl BEI[eCTB, 3aKOH COXPaHEHUA U IpeBpalle-
HUA DHEPTUU IPU XUMHUYECKUX PeakIuAx), 3aKOHOMEPHOCTH,
CUMBOJINUYECKUI S3BIK XWMWHU, MUPOBO33PEHUYECKUE BHAHUA,
JIeKalllie B OCHOBE IIOHMMAHUSA IIPUYNHHOCTHA U CHUCTEMHOCTU
XUMHAYECKUX SABJEHUM, (PAKTOJOTHUYEecKHe CBeJeHUS O CBOIi-
CTBaxX, COCTaBe, MOJYUYEeHUM ¥ Oe30MacHOM HWCIIOJIb30BAHUN
BasKHEUIINX HEOPTaHNUYECKUX BEIIECTB B OBITY U IPAKTUYECKOI
IesaTeIbHOCTU YeJIOBEeKa;

chopmMupoBaHHOCMb YMEHUIl Bbli8JiMb XapaKTepHble IIPHU-
3HAKU TOHATUH, YCMAHABAUBAMb UX B3aUMOCBA3b, UCNOJb-
306amb COOTBETCTBYIOINE TIOHATUA IPU ONMMCAHUYN HEOPTraHU-
YeCKUX BEIEeCTB U UX IIPEBpaIleHUI;

chopmupo8arRHOCMb YMEHUL UCTLONLb308AMb XUMUUECKYIO CUM-
BOJIUKY AJIS COCTaBJIeHUsA (DOPMYJ BellleCTB U YypaBHEHUY XMMU-
YecKUX peakmnuii; cucremarmueckyio HoMeHKJgaTypy (IUPAC)
¥ TPUBUAJbHBICE HA3BAHUSA OTHOEJIbHBLIX HEOPraHWYEeCKHX Be-
mecTB (yrapHbI# ras3, YIVIEKUCJBIA Ta3, aMMHWAaK, TalléHas us-
BECTb, HerauéHas U3BeCTb, IIUTheBaA COJa, IIUPUT U AP.);
chopmuposaHHOCMb YMeHUil onpedessamsv BaJeHTHOCTbL U
CTeleHb OKHCJIEeHUS XUMUYECKUX JJIEMEHTOB B COEIUHEHUIX
PasJIuYHOTO COCTaBa; BUJA XUMUYECKOHN CcBA3UW (KOBaJIeHTHAsd,
WOHHAasA, MeTaJInuecKas, BOAOPOAHAA) B COeIUHEHUSX; THUII
KPUCTAJJINYECKON PEIIETKY KOHKPETHOTO BellecTBa (aTOMHAasd,
MOJIEKYJISIpHAsA, MOHHAA, METAJJINYeCcKasa); XapaKTep Cpedbl B
BOIHBIX PACTBOPaX HEOPTAaHWYECKUX COENUHEHUI;
CHOPMUPOBAHHOCMb YMEHUI YCMAHABAUBAMb TPUHALJIEHK-
HOCTb HEOPTaHWYECKUX BEIECTB II0 UX COCTaBY K OIIPEAeJIEHHO-
MYy KJaccy/Trpynne coefuHeHUN (IIPOCThIe BelllecTBa — MeTaJl-
JIbI 1 HEMEeTAJLJIbI, OKCUIbI, OCHOBAHUS, KUCJIOTEI, aM@OTEepPHbIEe
TUAPOKCUABI, COJIN);

chopmMupo8aHHOCMb YMeHUll pPACKPbl8AMb CMBICI MEePUOLU-
yeckoro 3akona [l. MI. MeungeseeBa m IeMOHCTPUPOBATH €TI0
CHUCTEeMaTU3UPYIOIYIO, O0BACHUTENbHYIO U IIPOTHOCTUYECKYIO
yHKIHUT;

chopmMuUpoOBaHHOCMb YMEHUL XAPAKMEePpU3068amb dJIEKTPOHHOE
CTPOEHVE aTOMOB XUMUYECKUX djieMeHTOB 1—4 mepuozmon Ile-
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pUOAUYECKOM cucTeMbl XuMmnuecKux asjmemenToB I[. 1. Menge-
JleeBa, WCIOJb3yA IMOHATUA «S-, pP-, d-2J€KTPOHHBIE OopOuUTAa-
JU», «dHEPreTUYeCcKre YPOBHU»; 008ACHAMb 3aKOHOMEDHOCTU
U3MEeHEHUs CBONCTB XMMUYECKUX SJI€MEHTOB U UX COeIMHEHUH
mo mepmozaM u rpynnaMm lIleprognyecKoil cCHUCTEMBI XUMUUE-
ckux asemeHToB [l. I. Mennesneena;

9) c@opmuposarrnocms ymeHuil xapaxmepuiogams (ONUCLLEAMY)
o0IIe XMUMHUUYECKHe CBOMCTBA HEOPraHMYeCKUX BeIecTB pas-
JIMYHBIX KJIACCOB; nodmeepidambs CyIlleCTBOBAaHUE TeHeTude-
CKOI1 CBSA3U MEXKAY HEOPTaHMUECKUMU BeI[eCTBAMU C IIOMOIILIO
YPaBHEHUH COOTBETCTBYIOUINX XUMHUECKUX PeaKIInii;

10) cpopmuposaHHOCMb YMEHUSA KAACCUDPUUUPOBAMb XUMUYE-
CKVe peakIMM II0 PAa3JNUYHBIM NpU3HAKaM (UUCJIYy U COCTAaBY
pearupymoIux BeUIeCTB, TEIJIOBOMY 3MMEKTy peaknuu, msMe-
HEHUWIO CTelleHell OKWCJIEHUS 3JIeMEeHTOB, 00paTMMOCTU peax-
UM, YYaCTUIO KaTaamus3aTopa);

11) cgpopmuposanrocms ymeHuit cocmasnams ypaBHEHUA Peak-
Ouii pasJIWYHBIX TUIIOB; IIOJHBIE M COKPAIEHHBIE yPaBHEHUS
peakiuii MOHHOTO OOMeHa, YUYUTHIBasl YCJIOBUSA, IPU KOTOPBIX
5TU pPeakIuu UAYT IO KOHIA;

12) cpopmuposanHocmb ymeHUll npo6o0ums peaKkIuu, MOLATBEDPIK-
Jaolre KAa4eCTBEHHBIM COCTaB PAB3JIUYHBIX HEOPTaHUYECKUX
BEIIEeCTB; PACNO3HA6AMb ONBITHLIM IYTEM HOHBI, IIPUCYTCTBY-
IoIFe B BOAHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

13) cpopmuposanrHocms ymeHuil pacKpbvl6ambsb CyLUIHOCTh OKVCJIIN-
TeJIbHO-BOCCTAHOBUTEJIBHBIX PEAKINIl IMOCPEICTBOM COCTaBJIE-
HUSA BJIEKTPOHHOTO 0ajlaHCa 9TUX PeaKIUii;

14) cgpopmuposanHocmsb ymeHuil 00sACHAMSL 3aBUCUMOCTE CKOPO-
CTH XMMMWUYECKON pPeaKIU¥M OT Pal3JIMUYHBIX (PAKTOPOB; XapaKTep
CMeIlleH!A XUMUUECKOr0 PABHOBECUS B 3aBUCHUMOCTH OT BHeEIII-
Hero BoszaeiicTBusa (mpuHIun Jle IlaTense);

15) cgpopmuposanHocmsb YyMeHUll XAPAKMeEPU306amsb XUMUIECKUE
IIPOIIECCHI, JIedKAIllle B OCHOBE IIPOMBIIIJIEHHOTO MOJIYUYEHUS
CEePHOU KUCJIOTHI, aMMHUaKa, a TakyKe cOOPMUPOBAHHOCTD IIPEJ-
cTaBJeHUI 00 OOIMX HAYUYHBIX HPUHIIUIAX U DKOJOTUYECKUX
mpobaeMax XUMUUYECKOT0 IIPOV3BOJICTBA;

16) cgpopmuposanHocms ymeHuil npoodumbsb BBLIUUCIEHUS C WC-
TOJIL30BaHUEM HOHATUS «MacCOBAasl MOJIS BeIecTBa B PAaCTBO-
pe», O0bEMHBIX OTHOIIEHUN I'a30B IPU XUMUYECKUX PEAKIIUAX,
Macchl BelllecTBa MJIN 00BbEMa rasoB II0 M3BECTHOMY KOJIUe-
CTBY BeII[eCTBa, Macce WM OOBEMY ONHOTO M3 yUACTBYIOIUX
B PeaKIUU BeIecTB, TEILJIOBOTO 3d@deKTa peaKkIuu Ha OCHOBE
3aKOHOB COXPAHEHUs MacChl BEIeCTB, IIPEBPAIeHNsa U CcOXpa-
HEHUSA dHEPTUU;
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17)

18)

19)

20)

21)

22)

22

copmuposanHocms ymeHuil cobarwdams npasua MoOJIb30Ba-
HUA XUMUYECKOM mocynoii u j1abopaTOpPHBIM O00OPYAOBAHUEM,
a Tak/Ke IpaBumJja oOpallleHUs C BelleCTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU 10 BBIIIOJHEHUIO JIa00OPATOPHBIX XUMUYECKUX
ONBITOB;

chopmMupoBaHHOCMb YMEHUL NAAHUPOBAMb U 8bINOLHAMb XU-
MUYECKUI SKCIePpUMEHT (pasjoiKeHUe IEPOKCHUIa BOLOPOAa B
IPUCYTCTBUM KaTajIu3aTopa, OIpeJeeHue CpeAbl PacTBOPOB
BeIIlECTB C IIOMOIIBLI0 YHUBEPCAJIbHOIO MHAWKATOPA, BIUAHUIE
PasINUYHBLIX (PaKTOPOB HA CKOPOCTb XMMHUECKOI peakluu, pe-
aKIUY MOHHOrO O0MeHa, KaueCTBeHHbIe PeaKIuu Ha cyJabdar-,
KapOoHaT- U XJIOPHUI-aHMOHBLI, HA KATHMOH aMMOHMS; pelleHune
SKCIIEPUMEHTAJNBHBIX 3amau mo TeMaMm «Metamnsi» u «Hewme-
TAJIJIBI») B COOTBETCTBUU C IIPABUJIAMU TEXHUKN 0€30IMacHOCTU
mpu oOpallleHuMW C BelllecTBAMU M JabopaTOpPHBIM 0bOOpymoBa-
HUEM, npedcmasniimbs Pe3yIbTaTbl XUMUYECKOI'0 SKCIIEPIMEH-
Ta B (popMe 3amucu ypaBHEHWI COOTBETCTBYIOIINX PEAKIUN U
@dopmyauposams BHIBOJBI HA OCHOBE DTUX PE3YJILTATOB;
chOpMUPOBAHHOCb YMEHUL KPUMUYECKU QAHAJLUSUPOBAMb
XUMHUUYECKYI0 MH(POPMAIIUIO, MOJYUYAEeMYyI0 M3 PasHBIX HCTOY-
HukoB (CMU, UHTepHET U AD.);

cpopmuposarHHocmyv ymeHuil cobandams nPasuaa dKOJOTUuYe-
CKH I1eJIecOO0Pas3HOoro MmoBeeHUs B OBITY U TPYAOBOI IesTesb-
HOCTHU B IIEJISIX COXPaHEHUS CBOETO 3[I0POBbA U OKpY:Karolleil
OPUPOTHOMN Cpeabl; OCO3HABATH OIACHOCTHL BO3IEMCTBUSA Ha
JKUBbI€ OPraHU3MbI OIIPENEJIEHHBIX BEIEeCTB, MOHMMAS CMbBICJI
nokasarensa [IIK, noscHams Ha mpuMepax CIIocO0bI YMeHbBIIIe-
HUA U TpefoTBPAaIlleHUs WX BPETHOTO BO3AeHCTBUS Ha opra-
HU3M YeJIOBeKa;

I O0yYJaromIMXCsA C OTPAHWUYEHHBIMU BO3MOKHOCTAMU 3J0-
pOBbs: YMeHHe HNPUMEHATHh 3HAHUSI 00 OCHOBHBIX MJOCTYITHBIX
MeToaxX MO3HAHUSA BEIeCTB U XMMUUECKUX SBJICHUIA;

IJIsI CJIETIBIX W CJA00OBUMANINX OOYUAIOINXCA: YMEHUE UCIIOb-
30BaTh pejabeHO TOUEUHYIO cucTeMy obo3uauenuii JI. Bpaiiaa
IJIs1 3alIACU XUMHUYECKUX PopMy.I.
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COAEPXAHUE YYEBHOIO NPEAMETA «XUMUA»

10 KJIACC. OPTAHUYECKAA XUMUA

TeopeTuyeckne OCHOBbI OPraHUYECKON XUMUK

ITpegmeTr opraHMuYecKol XMMWU: €€ BOBHUKHOBEHUE, Pa3BUTHE
¥ 3HAUYeHWe B IOJYUYEeHUU HOBBIX BeIEeCTB U MarTepuayioB. Teopus
CTpPOeHUs opraHmuecKkux coenmueHuit A. M. ByriepoBa, eé oCHOB-
HbIe ToJ0KeHUsA. CTPYKTypHbIe (POPMYJIBI OPraHNYeCKIX BEIeCTB.
Tomosorusi, nsomepus. XumMuuecKas CBA3b B OPTaHUYECKUX COEIM-
HEeHUSAX — ONWHAPHBIE M KPATHBIE CBA3MU.

IlpencraBienue o KjaacCcuU(@UKAIINM OPTaHUYECKUX BeEIeCTB.
HomenkiaTypa opraHmuyecKMX coefuHEHuI (cucremMaTuuyecKas) U
TPUBUAJIbLHBIE HA3BAHUS BasKHEHINNX MIpPeNCcTaBUTeIel KJIacCoB Op-
TaHUYeCKUX BEIIEeCTB.

IKclepuMeHTaJIbHbIE METOALI M3YUEHUs BEIeCTB W MX IIpeBpa-
IeHnii: O3HaKOMJIEHIIe C 00pasilaMy OPraHMYeCKUX BEIecTB U Ma-
TepuajJiaMU Ha WX OCHOBE; MOMEJIMPOBAHUE MOJIEKYJ OPTaHUUYeCKUX
BeIlecTB; HaOJIIONeHNe U ONUCaHWEe JeMOHCTPAI[MOHHBIX OIIBITOB II0
IpeBpalleHN0 OPraHNYEeCKUX BeIeCTB NPy HarpeBauuu (IJaBJje-
HUe, 00yIJIMBaHWE U TOPeHUe).

YrneBsopopoapl

AJKaHBI: cOCTaB U CTPOEHNE, TOMOJOTHMYECKU pAnx. Mertan u
5TaH — IIPOCTEHINNe HPEACTABUTENN AJKAHOB: (PU3UUYECKUEe UM XU-
MHUUYeCKHe CBOMcTBa (peakIuy 3aMelleHUs U TOPeHHUd), HaXOoKIe-
HUe B IIPUPOJe, MOJyUYeHre 1 IPpUMeHeHMe.

AJIKeHBI: COCTaB M CTPOEHNEe, TOMOJIOTUYECKUN PAn. OTUIeH U
OPONMUJIEH — IIPOCTeNINue MPeACTABUTENN AJKEeHOB: (pu3uUecKue
U XMMHYeCKHe cBoiicTBa (peakluy I'MAPUPOBAHUS, TaJOreHrupPoBa-
HUA, TUAPATAIIAU, OKUCJIEHUA U IIOJMMEPUI3aAINM), TOJyUeHUue U
IpUMeHeHue.

Ankaguenni. Byraguen-1,3 um merunbyraguen-1,3: crpoeHue,
BasKHeHNIINe XWMHUUYECKNe CBOICTBa (peakKIua MTOJUMepPUu3aIluu).
ITonyueHre CUHTETUYECKOTO KAyUyKa U PE3UHBI.

AJKUHBI: cocTaB W OCOOEHHOCTU CTPOEHHUS, I'OMOJIOTMUYECKUI
pan. Amernied — OPOCTEHINNI HpencTaBUTE]b aJKMHOB: COCTaB,
cTpoeHune, pusMUecKre M XUMUUYECKHUe CBOMcTBa (peaKIiuu TUIPU-
poBaHUA, rajIOTeHUPOBAHN, T'UAPATAIUN, TOPEHN), IOJYUECHNE 1
IpUMeHeHNe.

Apeusni. BeHsox: cocras, cTpoeHue, pusniecKre U XUMUUYECKHe
cBOMicTBa (peakIUy raJIoTeHUPOBAHUSA Y HUTPOBAHUA), MOJyUEHUE
u npumeHeHnue. Toayos: cocmas, cmpoerue, puauiecKue U XuUMu-
yeckue ceoiicmea (peaKyul 2anlozeHUPOBAHUSL U HUMPOBAHUS)
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nonryuernue u npumenernued. TokcuunocTb apeHoB. emeTmueckas
CBA3b MEXKIY YIVIeBOIOPOAAMM, IMPUHAAJIEKAIINMU K PasINUYHBIM
KJaccaM.

ITpupogHble UCTOUHUKHN YIVIEBOAOPOAOB. IIpUPOAHEBIN Ta3 1 mo-
nyTHbIe He@TAHBIe radbl. HedTs 1 e€ mpoumcxoxgenme. CrocoOwI
mepepaboTKu He@THU: IIEPETOHKA, KPEKUHT (TepMUUYEeCKUd, KaTa u-
TUYECKUi), muposaus. [IpoayKTel mepepaboTKu HedTH, UX IIPUME-
HeHNe B IPOMBINIJIEHHOCTH U B ObITYy. KaMeHHBIN yrojab U IPOAYK-
TBHI €r0 IepepabdoTKHU.

IOKCIEePUMEHTAJTbHLIE METOAbI M3YUEHUsI BEIeCTB M MX HmpeBpa-
IIeHWH: O3HAKOMJIEHWEe ¢ ofOpasllaMm IIJIaCTMAacC, KaydyKOB U pe-
3uHBbI; KoJteKnuu «Hed®Tb» m «¥YTOJIb»; MOAEJIMPOBAaHNE MOJIEKYJI
YIJI€BOIOPOLOB U TaJIOTeHONPOU3BOAHBIX; IPOBEJeHNEe IIPaKTHUYe-
CKOIi paboThI: MOJyUYeHHEe 9TUJIeHA U U3YyUYeHUe ero CBOICTB.

Pacuémmnwie 3ad0avu

Broruucaenusa mo ypaBHeHUIO XUMUUYECKON peakuu (Macchbl, 00b-
éMa, KOJIMYeCTBa MCXOMHOT'O BeIleCTBa UM IPOAYKTA PeaKIUU II0
M3BECTHBLIM MAacce, 00bEMY, KOJUUYECTBY OMHOI'O M3 MCXOAHBIX Be-
IIeCTB MU IIPOAYKTOB PeaKIuiu).

|<|/|cnopo,u,co,u,ep>|<au.|,v|e opraHunyeckme coegmHeHusa

IIpemennHBbIEe OAHOATOMHBIE CIIUPThI. MeTaHoOJ M 9TaHOJI: CTPOe-
HUe, @u3nUyecKre U XUMHUYeCcKre CBoMcTBa (peaKkIuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJOTeHOBOMOPOIaMl, ropeHmne), mpuMeHeHue. Bomo-
POIHBIE CBSBU MEKIAY MOJEKyJaMu cmupToB. [leiicTBue mMeraHoJIa
¥ 9TaHOJIAa HA OPraHM3M UYeJIOBeKa.

MuoroaTomMHbIe COUPTHI. DTUJIEHIVIMKOJNL U IVIMIEPUH: CTPOE-
HUe, pusuUecKre U XUMHUYECKNE CBOMICTBA (B3auMOIeAICTBHUE CO IITe-
JOUYHBIMU MeTa/IIaMU, KAauecTBeHHAasd peakIiusa Ha MHOTOATOMHBIE
cuupTtel). lelicTBue Ha OpraHuM3M uejioBeKa. lIpuMmeHeHmMe riuie-
PUHA U STUJIECHTINKOJA.

deHOII: cCTPOEHUE MOJEKYJbI, GUBUUECKHe U XUMUYECKIe CBOM-
ctBa. TokcuunocTs enosa. Ilpumenenue deHoa.

Anbperunsl u kemornvl. PopMaabIeTHl], alleTaJIbAETUI: CTPOE-
HUe, (pu3nUecKre W XUMHUECKUHe CBoiicTBa (peakKIMU OKHCJIEHUS
¥ BOCCTAHOBJIEHWSA, KaueCTBEHHLIE DPEaKIINM), IMOJyUYeHUe W IIPU-
MeHeHUe.

Auemon: cmpoerue, pusuveckue u xumuieckue cgoiicmaa (pe-
AKUUU OKUCJAEHUS U B0CCMAHOBJEHUSA ), NOLYUeHUE U NPUMEHEHUE.

OnHOOCHOBHBIE IIpefebHbie KapOOHOBBIE KHUCJIOTHI. MypaBbU-
Hasg M YKCYCHad KHCJIOTHI: CTPOEHUe, (pu3muecKue M XUMHUUECKUe

6 Kypcusom B TeKCTe BBIIeJIeHbI 3JIEMEHTHI COlep:RaHNuA yueOHOro Mare-
puaja, KOTopble U3y4aloTCAd B O3HAKOMUTEJIbHOM IIJIaHE W He BKJIIOYa-
IOTCA B COCTaB IPeAMEeTHBIX pesdyabTaToB ocBoeHua OOII COO ma 6aso-
BOM ypOBHeE.
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cBoiicTBa (CBoO¥cTBa, O0IIMe OJIs KJacca KUCJOT, PEaKIUs 3Tepu-
duramnum), moayuenue u npuMeHeHue. CTeapruHOBasA M OJeMHOBASI
KHCJIOTHI KaK IIPEeICTABUTEN BBICIINX KapOOHOBBIX KHCJIOT. MbILia
KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOIIee JIelicTBue.

Croxxuble 9pUpPhl KaK IPOW3BOAHBIE KAPOOHOBBLIX KMCJIOT. M-
IPOJIN3 CI0KHBIX 3(upoB. sKupbl. 'mapoaus :xupos. IIpumenenue
JKUpoB. Buosoruueckas posb KUPOB.

YriaeBombl: cocTaB, Kiaaccum@UKAIMA YIVIEBOAOB (MOHO-, AU- U
nonmucaxapuzbl). [JII0K03a — MIPOCTEHINUIT MOHOCAXapuI: OCOOeH-
HOCTH CTPOEHUSA MOJIEKYJIBI, (u3uUecKre U XUMUUYeCKUe CBOMCTBA
(B3aumogeiictBue ¢ rugpokcunom Mmenu(Il), oxkmucieHme ammwmau-
HBIM pacTBopoM okcuzaa cepebpa(l), BoccraHoBeHUHe, OpoKeHUE
TUIIOKO3bI), HaXOXKJIeHWe B IPUPOJe, IPUMeHeHUue, O0MoJoTuyecKast
posb. DoTocuHTEe3. PPYyKTO3a KAK MBOMED TVIFOKO3HI.

Caxaposa — npedcmasgumenv ducaxapudos, 2u0poaus, HaxXodxi-
OJeHue 6 npupode u npumeHeHue.

Kpaxman u 1esaioio3a Kak IIPUPOAHbIe moauMepbl. CTpoeHue
KpaxMajia M IeJUII0JIo3bl. Pu3muecKrue U XUMHUYECKHE CBOIMCTBA
KpaxMaJjia (ruapoJsin3, KaueCTBeHHAdA PeaKIUsa C MOJOM).

IKCIepUMEHTAJTbHLIE METOAbI M3YUYEeHUsI BEIeCTB M WX HpeBpa-
IeHUIi: TPOBeieHNe, HabIi0leHre 1 OTTUCaHue JeMOHCTPAITMOHHBIX
ONBITOB: TOPEHUEe CIIUPTOB, KaUueCTBEHHbIE PEaKIINU OJHOATOMHBIX
crnupToB (OoKucjaeHme staHojsa okcumom menu(Il)), MHOroaToMHBIX
CIIMPTOB (B3amMojelcTBHe TiuilepuHa c¢ rumpoxcumom mexu(Il)),
anbaeruoB (OKUCJIeHNe aMMUaYHbIM pacTBOpoM oKcuaa cepedpa(l)
u runpokcumzom wmenu(Il), BzaummomeilicTBue KpaxmaJa C HOAOM);
IpoBeleHNe MIPAaKTUUYEeCKO paboThI: CBOMCTBA PACTBOpa YKCYCHOI
KMCJIOTHI.

Pacuémmnwie 3adavu

Brrunucnenua mo ypaBHEHHMIO XMMHUYECKON peakmum (Macchl,
00bEMa, KOJTMYECTBA MCXOAHOTO BEIEeCTBa WJIM IIPOAYKTA peaKIuu
0 M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY ONHOTO M3 MCXOMHBIX
BeIlleCTB UJIN IPOAYKTOB PEaKIINM).

AzoTcopepykawime opraHMYeckme coeanHeHns

Amunvl. Memuaamun U GHUAUH: cOCMas8, cmpoeHue, pusuie-
CKUue u xumuyeckue ceoiicmaa (zoperue, 3aumodeiicmaue ¢ 6000i
U Kucaiomamu).

AMUHOKHCIOTHI Kak aM@OTepHbIe OPraHWYEeCKUe COeIUHEeHUS.
dusryecKkre 1 XMMUYECKNE CBOMCTBA aMHWHOKMCJIOT (Ha TIpuMepe
ruirHa). Buojsiornueckoe sHaueHre aMUHOKHUCJOT. IlenTuabl.

Benkmn kak mnpuUpoOgHBIE BBICOKOMOJIEKYJISIPHBIE COEIWHEHU!.
IlepBuunas, BTOpUYHASA M TpPeTUUYHAs CTPYKTypa OeJIKOB. XUMU-
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YyecKHe CBOMCTBa 0EJKOB: TUAPOJIN3, AeHATypalusa, KaueCTBeHHBIE
peaxiiuu Ha OeJIKHU.

BRCHepI/IMeHTaJIBHBIe MeTOAbI M3YUEHUA BEIIEeCTB M MX IIpeBpa-
IeHunii: Hab/ioleHre U ONMCAaHNe JeMOHCTPAIIMOHHBIX OIIBITOB: Me-
HaTypanusa 0eJKOB IPH HarpeBaHWUM, IIBETHBLIC PEAKIMN 0EJIKOB.

BblCOKOMOJ‘IeKyﬂﬂprIe coegunHeHund

OCHOBHBIE TOHATUA XWMUU BBICOKOMOJIEKYJISAPHBIX COEIVHE-
HUH: MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMTMEDPH-
3aIuu, CPegHAA MOJIEKyJaaApHas Macca. OCHOBHBIE METOABI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COESUHEHUHN — IIOJMMEepU3anus U IOJU-
KOHIEHCAIMA.

ITnacmmaccovr (noausamuier, NOAUNPONRUNLEH, NOAUBUHULXLO-
pud, noaucmupon). HamypaavHolli u cunmemuiecKue KayyykKu
(6ymaduenosuLili, XA0pONPeHOo68blll U uU30npeHosvlil). Boanokna:
HamypaJivHble (XJLONOK, Wepcmb, WENLK ), uckyccmeernnvle (aye-
mamHoe 60J10KHO, BUCK03a ), CUHMemuiecKkue ( KanpoH u JaéCan ).

IKCIepUMEHTAJIbHbIE METOABLI M3YUEeHNUsA BEUIeCTB M MX IpPeBpa-
1IeHNUi: 03HAKOMJIEHUE ¢ 00pa3aMy IPUPOJHBIX U MCKYCCTBEHHBIX
BOJIOKOH, ILJIACTMAacC, Kay4yKOB.

Mescnpedmemnovie céa3u

Peanuzanusa Me:KOpeqMeTHBIX CBA3EH IIPU M3YUYEHUN OpraHuye-
ckoit xumuu B 10 Kjacce OCyIeCTBISETCA Uepes HCIIOJIb30BaHUE
KakK OOIMX eCTeCTBEHHO-HAYYHBIX NMOHATHUIN, TaK W NOHATHUI, AB-
JISTIOIMXCSA CUCTEMHBIMHU [JIS OTAEJIbHBIX IIPEIMETOB €CTeCTBEHHO-
HAYYHOTO ITUKJIA.

OO01Ie ecTeCTBEHHO-HAYYHBbIE HOHATUA: ABJIEHUWE, HAYYHBIHA
daxT, runoresa, 3aKOH, TeOPUA, aHAJIN3, CUHTES, KJIacCUMUKALINI,
IEePpUOAUYHOCTh, HAOIIOfEeHVe, N3MepeHue, SKCIIEPUMEHT, MOIEIN-
poBaHUeE.

dusuka: MaTrepusi, dHepPrus, Macca, aToM, JEeKTPOH, MOJIEKY-
Ja, SHepreTuUeCcKuil ypoBeHb, BEIlleCTBO, TeJ0, 00HLEM, arperaTHoe
COCTOSTHVIE BEI[eCTBa, (PU3UUECKNE BEJIUUYUHBI M €IUHUILI UX U3-
MepeHud.

Buosnorusa: kierka, opranmsm, 6uocdepa, oOMeH BEIIECTB B Op-
ranmuaMe, POTOCUHTE3, OMOJIOTUUECKN aKTUBHBIE BellecTBa (0eaKu,
YIJIEBOABI, JKUPHI, (hepPMEHTHI).

Teorpadua: muHepanapl, TOpHBIE HTOPOIALI, IOJIE3HBIE HMCKOIIae-
MbI€, TOILJIUBO, PECYPCHI.

TexHOJIOTUA: NUIIEBbIE IPOAYKTHI, OCHOBBHI PAaIMOHAJIBHOTO
IUTAHUA, MOIOIIVE CPEJCTBAa, JIEKADCTBEHHbIE U KOCMETUYECKUe
mpemnapaTrhl, MaTepPUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BO-
JIOKOH.
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11 KJIACC. OBLIAA U HEOPTAHUYECKAA XUMKNA

TeOpeTI/I‘-IeCKMe OCHOBbI XUMN~H

Xumnueckuii sjaemeHnT. Atom. fapo aTtoma, M30TOIIBI. IJIEK-
TpOHHAaA O0O0JIOUKA. JHepreTudYecKre YPOBHUM, MOAYPOBHU. ATOM-
HbIe opOuTanu, S-, p-, d-sjiemMeHThI. OcOOEHHOCTH pacIpeneeHusT
5JIEKTPOHOB II0 OPOUTAJAM B aTOMaX 3JIEMEHTOB II€PBBIX UETBHIPEX
IepuoI0B. JJIEKTPOHHASA KOHQUTYpaIrua aTOMOB.

Ilepuoanueckuit 3akoH u Ilepuogmnueckas cucTeMa XUMHUYECKUX
saemeHToB I[. I. MeHgeneeBa. CBsaA3bp IEPUOAUYECKOTO 3aKOHA U
ITlepuogmueckoit cucrembl xuMuueckux saeMmeHToB I[. WI. Menne-
JeeBa C COBPEMEHHOU TeopHrel CTPOeHUA aToOMOB. 3aKOHOMEPHOCTU
U3MEHEHUs CBOMCTB XMMUUYECKUX JJIEMEHTOB U 00pPasyeMbIX WMU
IPOCTBIX M CJOYKHBIX BEIEeCTB II0 T'PYIIIIaM U IepuogaM. 3HaueHue
MepUOAMYECKOr0 3aKOHA B PAa3BUTUMN HAYKH.

CrpoeHue BellecTBa. XUMHUUECKas CBSA3b. BUALI XMMHUYECKOI
cBA3U (KOBaJIEHTHAs HEHOJIAPHAA W IIOJspHAs, MOHHAS, MeTaJl-
anydeckas). MexaHmn3Mbl 00pa3oBaHUA KOBAJEHTHOM XUMUYECKOMN
cBA3U (OOMEHHBIN M NOHODPHO-AKIENITOPHBIN). BomopomHasa cBA3L.
BajleHTHOCTE. OJIEKTPOOTPUIIATENIBHOCTh. CTemeHb OKHCIeHUA.
Woubl: KaTUOHBI U aHUOHBI.

BelmiecTBa MOJIEKYJIAPHOTO ¥ HEMOJEKYJIAPHOTO CTPOEHUs. 3a-
KOH IIOCTOSHCTBA COCTaBa BellecTBa. THIBI KPUCTAIINUYECKUX pPe-
HIETOK. 3aBUCHUMOCTE CBOMCTBA BEIeCTB OT TUIA KPUCTALINUYECKOMA
PpeIléeTKu.

ITouaTue o AuCIepCHBLIX cucTeMax. VICTHHHBIE M KOJJIOUIHBIE
pactBopnl. MaccoBasi 4oJis BellleCTBa B pacTBOpe.

Kinaccudburanusa Heopranudeckux coenuHeHuii. Homenkimarypa
HEOPraHMYeCKUX BeIecTB. I'eHeTHUYeCcKas CBA3b HEOPraHUUYECKUX
BeIlleCTB, IPUHAIIEKAIINX K PA3JINIHBIM KJaccaM.

Xumuueckasa peaxknua. Kiaaccupuramusa XUMHUUYECKUX peakiui
B HEOPraHWYECKON W OPTaHMYEeCKOM XUMUU. 3aKOH COXPaHEeHUS
Macchl BeIlleCTB; 3aKOH COXPAaHEHUs W IIpPeBpallleHus SHepruu mIpu
XUMUYECKUX PeaKIUAX.

CKopocTh peakiuu, e€é 3aBUCHMOCTL OT Pa3IMYHBIX (PaKTOPOB.
ObpaTuMble peakIuu. XUMHUUYecKoe paBHoBecue. PaKTOPLI, BIMUI-
IolIMe Ha COCTOsAHUEe XUMHUYeCKoro paBHoBecus. IIpunnun Jle Ila-
TeJabe.

AIeKTpoanuTudyeckas aucconuanuda. CUIbHBIE U CJIA0ObIe 9JIEKT-
poautsi. Cpefa BOAHBIX PACTBOPOB BEIIECTB: KUCJAd, HENTpab-
Hasi, megouHas. ITonamue o eodopodnom norxasamene (pH) pac-
meopa. Peakniuu mouHHOTO oOMeHa. I'udposu3 HEOpzaHUUEeCKUX U
Op2AHUYECKUX 8eULecmE.
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OKUCIUTEeILHO-BOCCTAHOBUTENbHBIE peaknuu. Ilonamue 00
aJleKmpoau3e pacniaéos u pacmeopos coJeii. Ilpumernenue anex-
mpoausa.

IJKcnepuMeHTaJIbHbIe METOALI M3YUEHUs BEIeCTB W MX IIpeBpa-
IeHu: feMoHcTpanud Tabnun «Ilepronmueckas cucreMa XumMude-
ckux syaeMmeHToB [.1I. MeHgeneeBa»; n3ydeHue Mojesaell KpucTaJ-
JUYECKUX PEIIETOK; HAaOMIoJAeHe U OIMCaHNe TeMOHCTPAIIMOHHBIX
1 1a60pPaTOPHBIX OIBITOB (pPasjosKeHue IIePOKCHUIa BOOOPOAA B IPU-
CYTCTBUU KaTajJam3aTopa, oIpenesieHMe CPeabl PACTBOPOB BeIEeCTB
C TOMOIIbI0 YHUBEPCAJIHbHOTO MHAMKATOPA, PeaKkIuu MOHHOTO 00-
MeHAa); IIPoBeJleHre MPAKTHUUYecKoi padoThl « BiausHue pasiauyuHbIX
$aKTOPOB HA CKOPOCTH XMMHUUYECKOHM PEaKIU’».

Pacuémmnwre 3adavu

Pacuérsl mo ypaBHEHUAM XWMUYECKUX DeaKIuii, B TOM YHCJIE
TEPMOXUMUUYECKHNE PACUETHI, PACUETHI C MCIIOJb30BAHNEM ITOHATUSA
«MaccoBasi IOJIsI BEIecTBa».

Pazgen 2. HeopraHunueckas xmumMms

Hewmerannei. Ilono:xenune memeraioB B Ilepuogmnueckoii cucre-
Me xuMuuecKkux syaeMeHTOB .M. MeHaeneeBa u 0COGEHHOCTU CTPO-
eHus aToMoB. PusMUYeCcKHe CBOIMCTBAa HEMETAJJIOB. AJJIOTPOIUA
HeMeTaJLJIOB (Ha IpuMepe KHUCJIOPOoAa, cephl, Gochopa u yriepona).

XuMHUYEeCKHEe CBOWCTBA BaKHEHWINNX HEMETAJJIOB (TajJIoTeHOB,
cepnl, asora, ¢ocdopa, yriepoma M KpPeMHUSI) U UX COeTUHEHUI
(OKCHUIOB, KUCJIOPOACOMEPSKAIINX KMCJIOT, BOJOPOAHBIX COENUHE-
HUH).

IIpuMeHeHVe BaKHEWININX HEMETAJLJIOB U UX COeOWHEHUN.

Meranaei. IToao:xkenme merannoB B Ilepumogmueckoii cucTeme
xuMmuueckux saemeHToB . I. MennmemneeBa. OcobeHHOCTU CTPO-
eHUsA BJIEKTPOHHBIX 000JI0UeK aToMOB MerajiaoB. OOiiue ¢pusmue-
CKH1e cBoicTBa MeTaJsyioB. CILIaBbl METAJJIOB. JEKTPOXUMUUECKIHA
pPAL HANIPAKEHUN MeTaJJIOB.

XuyMuduecKue CBOMCTBA BajKHENIINX MeTaJJIOB (HaTpuii, Kaaui,
KaJnblinii, MarHuii, aJlOMUHNI, ITUHK, XPOM, ’Kejie30, MeIb) U UX
CoeqHEeHUNA.

OO61ime crmocoObl TONyYeHUA MeTaioB. Memaanypeus. Kop-
posus memannos. Cnocobv. 3auums. om kopposuu. IIpumeHeHUE
MEeTaJIJIOB B OBITY U TEeXHUKE.

IKCIepUMEHTAJTbHLIE METOAbI M3YUEHUsI BEIleCcTB M MX HpeBpa-
IMeHNI: u3ydyeHue KoJaeKnuum «MeTaysbl W CILIaBBI», 00pasIioB
HEMeTAaJIJIOB; PellleHre SKCIEPUMEHTAJbHBIX 3ajad; HaOJiomeHme
U OIMCaHWe JeMOHCTPAI[MOHHBIX W JaOOPATOPHBIX OIBITOB (B3au-
MOJIefiCTBUE TUAPOKCHUIA AJIOMHHHUA C PACTBOPAMHU KHUCJIOT U IIe-
Joueill, KaueCTBEeHHbIE PeaKIIuU Ha KATHUOHBLI METAJLJIOB).
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Pacuémmnuwie 3adauu

Pacuérsr macchl BelecTBa i 00b€Ma ra3soB MO NBBECTHOMY KO-
JINYECTBY BeIeCTBAa, Macce UIU O0BEMY OZHOTO U3 yYYACTBYIOIIUX
B PeaKIUM BeIeCTB; pacuérhbl Macchl (00BEMa, KOJIMYECTBA Bellle-
CTBa) IPOAYKTOB PEAKINM, €CJIN OJHO U3 BEIIECTB UMeEeT IIPUMECH.

XUMMa N XN3Hb

Pospb xumMuy B o6ecrieueHUN 3KOJIOTUUECKOM, 9HEPTreTUIeCKO u
OUIEBOH 0e30IIaCHOCTH, PA3BUTUU MeAUIIUHBI. IloHATHE O Hayd-
HBIX METOJAaX IO3HAHUA BEIIECTB U XUMUYECKUX PeaKInii.

IIpencraBieHusa o6 oOIMIMX HAYUYHBIX INPUHIMIAX TPOMBIILIEH-
HOT'O TOJYUEHUsS BaKHEUIINX BEIIEeCTB.

Yesl0BEK B MUpE BEUIECTB M MAaTEPUAJIOB: Ba)KHEUNIINE CTPOU-
TeJIbHBIE MaTepHuajbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KDPAaCKWU,
CTEKJIO, KepaMUKa, MaTepuaJbl AJIA 3JeKTPOHUKU, HaHOMaTepua-
JIbI, OpraHuYecKue U MUHepaJbHbIe YIOOPeHUs.

XuMusa m 340pPOBhE UeJIOBEKa: IPaBUJia MCIOJb30BAHUSA JIeKap-
CTBEHHBIX IIPEIapaToB; IpaBMja 6e30IIacHOr0 UCIOJIb30BAHUS IIPe-
mapaToB OLITOBOM XMMWU B IIOBCEIHEBHOMN KU3HUI.

Mesxnnpedmemnsie céa3u

Peanuzanusa MeXKIpeIMeTHBIX CBA3€H IPU U3YUEeHUU OOIel u
HeopraHmuecKoil xuMuu B 11 KJjacce OCYLIECTBIAETCA Uepe3 WcC-
HOJIb30BaHME KaK OOIIMX eCTeCTBEeHHO-HAYYHBIX NOHATUIM, TaK U
HOHATUH, ABJIAIONINXCA CUCTEMHBIMU IJSA OTAEJNLHBIX IIPEIMETOB
€CTEeCTBEHHO-HAYYHOTO ITMKJIA.

OO01mime ecTeCTBEeHHO-HAyUYHbIE HMOHATUSA: HAYUYHBIN (aKT, THUIO-
Te3a, 3aKOH, TeOPUA, aHAJIN3, CUHTES, KJIAaCCUDUKALINA, IIePUOLIY-
HOCTh, HaOJIOJeHVe, 9KCIEePUMEHT, MOJAeINpPOBaHUE, M3MepeHue,
sIBJIEHUE.

dusmka: mMaTepusi, 9HepPrus, Macca, aTOM, JJIEKTPOH, IIPOTOH,
HEUTPOH, WOH, M30TOI, PAAMOAKTUBHOCTH, MOJEKYJa, SHEPreTU-
YEeCKUIl ypPOBEHBb, BEIeCTBO, TeJI0, 00BEM, arperaTHoOe COCTOSHUE
BeIllecTBa, QU3NYECKUe BeJIUUNHBI U eIUHUIBI UX U3MEPEHUsI, CKO-
pOCTh.

Buosorusa: kieTka, opraHmsMm, sKocucTeMa, ouochepa, MaKpo-
¥ MUKPOBJIEMEHTHI, BUTAMUHBI, OOMEH BEIEeCTB B OpraHU3Me.

Teorpadua: muHepasapl, TOPHBIE HMOPOILI, IOJIE3HBIE WMCKOIIae-
MbI€e, TOILJIUBO, PECYPCHI.

TexHoJOTUA: XUMHUYECKaA IPOMBIIIJIEHHOCTb, METAJLIIypPrud,
TIPOU3BOJCTBO CTPOUTEJNHHBIX MAaTEPUAJIOB, CEIbCKOX03AHCTBEHHOE
IIPOU3BOJACTBO, MHUINEBas IPOMBINLJIEHHOCTh, (papMaleBTUUYecKas
IPOMBINIIEHHOCTh, IIPOM3BOACTBO KOCMETUYECKUX IIpPeraparos,
IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATE€PUAJIOB, 9JE€KTPOHHAS IIPO-
MBIIIJIEHHOCTH, HAHOTEXHOJIOTUHU.
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