Hocusew
FOnusa
ANEKCaHOPOB s "o oo

MMHUCTEPCTBO ITPOCBENIEHNS POCCUNCKOU ®EJIEPALIUM
MunuctepcTBa 00pa3oBaHMs U HAYKH AJITaliCKOro Kpas
Mynununansaoe oopazoBanue ropos Aneiick MBOY «COILL Ne 45

«Pacemotpeno»: IIMO
YUHTENIEH €CTECTBEHHO -
Hay4HOI'O HaIlpaBJICHUS

B.N. CaBunkoBa

ITpotokon Ne 1
ot 28. 08.2023r.

«CormnacoBaHo»:
3aMeCTUTENb JUPEKTOpa
o YP

E.A.I'ynuenko

ITporokom Ne 1
29 .08.2023r.

Hupextop MBOY COII Ne4

«YTBEPKIACHO»:

1O.A . Hocusern

[Tpuxa3z Ne 1
ot 29.08.2023 r.

Pa6ouast nporpamma (1D911421)
yueOHOro npeamera « XuMus.

Ba3oBblii ypoBeHb» 11s1t 00y4aromuxcsa 10 kiacca

MNopnucax: Hocueeu KOnus
AnekcaHgpoBHa

DN: O=CPE[HAA
OBLEOBPA3OBATENTbHAA LLUKOMA N2
4, CN=Hocwueeu FOnusi AnekcaHapoBHa,
E=schoolnum4@yandex.ru

MecTononoxeHue:
H a [Hara: 2023-09-04 15:35:28
Foxit Reader Bepcusi: 9.4.1

r. Aneiick, 2023r

Pa3zpaboTuuk: yuurenb
xumun B.W. CaBruHKOBa



IlossicHUTEIbHAA 3aIUCKA

[Tporpamma o XMMUU Ha ypOBHE CpeAHEr0 00Iero oopazoBanus pazpadorana Ha ocHoBe denepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny, TpeOboBaHMil K pe3ynbTaTaM ocBoeHus (eaepaibHol 00pa3oBaTeNbHOM MPOrpaMMbl CPEAHET0 00IIEro
obpazosanus (POIT COO), npeacrapneHHbIX B DenepaibHOM rocyaapcTBeHHOM oOpaszoBarenbHoM cTannapte COO, ¢ yuérom Konnemnuu
npenojaBaHus yuyeOHoro npeamera « Xumus» B 00pazoBaTelibHbIX opranuzanusax Poccuiickoit denepanuu, peain3yomux OCHOBHbIE
o0pa3oBaTenbHbIC MPOTPAMMBI, U OCHOBHBIX TOJIOKeHUN «CTparerun pa3Butus Bocnutanus B Poccuiickoit @eneparuu Ha nepuoy 1o 2025 rogay»
(Pacnopspxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY NOJX0/I0B K pa3paboTKe MPOrpaMMBbI 110 XUMUH, K ONPEAETCHUIO O0IIel cTpaTerui 00y4eH s, BOCHUTAHUS U PAa3BUTHSI 00YJAIOIIHUXCS

cpeactBamu yueOHOro npeamera «Xumus» it 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KoHIEeNTyasbHbIe ojoxenus @I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIEJIeH, COAep KaHus, pe3yIbTaTOB 00y4YeHUs M TPEOOBAHUI K YPOBHIO TIOJATOTOBKH BBIITYCKHHKOB.

B cooTBeTcTBUY C JaHHBIMH MOJOKEHUSIMH IIPOrpaMMa Mo XUMUU (0a30BbIi ypOBEHB) Ha YPOBHE CPEHEro 001Iero o0pa3oBaHus:

yCcTaHaBIMBaeT 00s3aTeIbHOe (MHBAPUAHTHOE) IPEIMETHOE COJIEpKaHue, OMpeesieT KOJTNYeCTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTEPUCTUKU Ha
KaKJIOM dTare U3y4deHus nmpeaMera, IpeycMaTpruBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COAECPKAHUS U PACIIPEICTICHHS €To M0 KilaccaM, OCHOBHBIM
paszzenaM u TeMaM Kypca;

na€T MpUMEPHOE pacipe/esieHne yueOHbIX YaCOB 110 TEMATUYECKUM pa3jiesiaM, pEKOMEHIYeT MPUMEPHYIO TIOCTIEA0BATENHHOCTh U3YYCHHUS
OTJIENBHBIX TEM Kypca C YIETOM MEXKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, IOTUKH Y4eOHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaroruxcst 10—11 kmaccos;

Ja€T METOIMYECKYI0 HHTEPIPETALUIO [eJIel U3yUeHHUs IpeMeTa Ha YPOBHE COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO O0IIEro
o0pa3zoBaHUsl, CoepKATEIHHON XapaKTEPUCTUKH MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeTHETO 0OIIEeTro
o0Opa3oBaHus (JINYHOCTHBIX, METAPEIMETHBIX, MPEAMETHBIX ), OCHOBHBIX BHIOB YICOHO-TIO3HABATEIHFHOU IEATEILHOCTH O0YJarOIIETOCs TT0 OCBOCHHIO
conepkanus npeameta. [1o Bcem Ha3BaHHBIM MO3UIUSAM B IIpOrpaMMe M0 XMMHUU COOJII0/IeHa TPEeMCTBEHHOCTh C (pesiepalibHOM paboyeil mporpamMmoit
OCHOBHOT0 00111er0 00pa3zoBaHus M0 XUMHHU (711 8—9 Ki1accoB 00pa30BaTEIbHBIX OPTaHU3alUN, 0a30BbIN YPOBEHb).

Xumnueckoe 00pa3oBaHue, OTYyIaeMO€E BBIITYCKHUKAaMU 00111e00pa30BaTeIbHON OpraHU3alty, sIBISETCS HEOThEMIIEMON YaCThI0 UX
00pa3zoBaHHOCTH. OHO CITy’KUT 3aBEPILAIOLINM TAOM pealnu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEH, IPUCYIINX
L[EJIOCTHOM CUCTEME XMMHUYECKOr0o 00pa30BaHusl. DTH LICHHOCTH KacaroTcsl O3HAHUS 3aKOHOB IPUPOIbl, GOPMHUPOBAHUS MUPOBO33PEHHUS U O0IIei
KYJIbTYpBI 4EJIOBEKA, a TAKXKE SKOJIOTNYeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON cpee. Peannsyerca xumndeckoe



oOpa3oBaHKe 00yJarOmMUXCcs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus CPEACTBAMHU yUeOHOTO IpeaMeTa « XUMHUS», COIepKaHUE U TTIOCTPOCHUE
KOTOPOTO OIpEeIETeHbI B IPOrpaMMe 10 XUMHHU € YIETOM celU(pUKYA HAyKH XUMUH, €€ 3HAUYCHHUS B TIO3HAHUU MIPUPOJIBI U B MATEPUATIbHOM KUZHU
00I1IeCTBa, a TAKXKE C YUETOM OOIIMX LIeJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHIE CHCTEMBI CPEAHEro 00IIero 00pa3oBaHus B
Poccuiickoit @eneparnuu. Tak, Hanpumep, pu GOPMUPOBAHUU COJIEPIKAHUS TIPeaMeTa « XUMUS YUTEHBI CICAYIONINE MTOJIOKESHHSI O CIeH(HUKE U
3HAQYEHUH HAYKH XUMUH.

XUMUS KaK 3JI€MEHT CHCTEMBI €CTECTBEHHBIX HAayK Urpact OCO6YIO poOJib B COBpeMeHHOﬁ OUBHJIN3allMK, B CO3JaHNN HOBOI1 0a3bl MaTepHaHBHOﬁ
KYJIBbTYPBbI. Ona BHOCHUT CBOM BKJIaJ B (bOpMHpOBaHI/Ie paluOHAJIBHOI'O HAYYHOI'O MBIINIJICHUS, B CO3JaHUE LEJIOCTHOI'O IIPEACTABICHUS 00
OKpYyKaromeM MHUPE KaK 0 CAUHCTBE IPUPOJAbI U YEJIOBCKA, KOTOPOC q)OpMI/IpyCTCSI B XMMHHU Ha OCHOBC ITOHMMaHHMA BCILICCTBCHHOI'O COCTaBa
OKpYyKaromero M1upa, OCO3HaHHA B3aUMOCBA3U MECKAY CTPOCHHUEM BCHICCTB, UX CBOMCTBaMH U BO3MOKHBIMHU 007aCTIMHU IIPUMCHCHHUA.

TecHO B3aUMOJICHCTBYsI C IPYTHMMH €CTECTBEHHBIMHI HAYKaMH, XUMHSI CTalla HEOThEMIIEMOI YaCTbI0 MUPOBOIl KYJIbTYpPbI, HEOOXOMMBIM
YCJIOBHEM YCIEUIHOTO TPYy/a U )KU3HU KaXK10ro wieHa oduiectBa. CoBpeMeHHast XMMUS Kak HayKa cO3UIaTelIbHasl, KaK HayKa BHICOKMX TEXHOJIIOTHUI
HaITpaBJICHA Ha PEIICHUE TI100ABHBIX TPOOJIEM YCTOHUMBOIO Pa3BUTHS YEJIOBEUESCTBA — CHIPHEBOI, SHEPTETUUECKOI, IUIIIEBOM, IKOIOTHISCKON
0€30MaCHOCTH M OXPaHBbI 370POBBSI.

B cooTBeTcTBUY ¢ 00IIMMU 1ENSAMU U IPUHIMIIAMU CPEIHEro 001ero oopa3zoBanus cojepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi
YPOBEHb U3YyUEHHsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO ITOATOTOBKY 00yYarOIMUXCsl, HEOOXOIUMYIO UM JUIsSl BEIPAaOOTKH
MHPOBO33PCHUYCCKHUX OPUCHTUPOB, YCIICIIHOT'O BKIIIOYCHUSA B )KU3Hb COIMYMaA, ITPOAOJIKCHUA 06p330BaHI/I$[ B pa3JIMYHbIX O6J'IaCT5[X, HE CBA3aHHBIX
HEIMOCPENCTBEHHO C XUMUEH.

CocTaBnsomuMe mpeaMera « XuMus SBISI0TCS 0a30BbIe Kypehl — «Opranudeckas Xumus» u «O011as 1 HeopraHu4ecKasi XUMus», OCHOBHBIM
KOMITOHEHTOM COJIEPKaHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUM 110 HEOPTaHUYECKON XUMHH (C BKIFOYCHUEM 3HAHHUH U3
oO1eit XMMUM) U OpraHndeckoi XxuMun. GopMHUpOBaHUE JAaHHOW CHCTEMBI 3HAHUH MPHU U3yYEHUHU TIPEAMETa 00eCIedYnBaeT BO3MOKHOCTh
PacCMOTPEHHS BCETr0 MHOT000PAa3us BEIIECTB HA OCHOBE OOIIUX MOHSTHI, 3aKOHOB M TEOPUI XUMHH.

CtpykTypa coaepkanusi KypcoB — «Opranudeckas XuMus» 1 «O011as 1 HeopraHudeckass XuMus» cOpMHUpPOBaHA B MPOTPaMMe 110 XMMHUHU Ha
OCHOBE CHCTEMHOT'0 TIOJIX0/Ia K H3y4YEHHUI0 y4eOHOro MaTepuraia u 00yclioBJIeHa HCTOPUYECKH OOOCHOBaHHBIM Pa3BUTHEM 3HAHUHM Ha OMPENEIEHHbIX
TEOPETHYECKUX YPOBHX. Tak, B Kypce OpraHnueCcKOd XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUU CTPOCHUSI OPTaHHUIECKUX
COCIMHEHMH, a TAK)KE HAa YPOBHE CTEPEOXUMHUYECKHIX U DJIEKTPOHHBIX MPEJICTABICHUI O CTpOSHUH BeriecTB. CBeneHus 00 n3yd4aeMbIX B Kypce
BEIIIECTBAaX JAOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB /IO CIIOKHBIX OMOIOTUYECKH aKTUBHBIX COSAMHEHHNA. B Kypce opraHnueckoil XuMHUU MOTy4aroT



pa3Butre chOpMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl IEPBOHAYAIbHbIE MPEACTABICHUS O XUMUUECKON CBS3H,
KJIacCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON peaKIIhH.

[Tox HOBBIM yTJIOM 3pEHUS B IPEAMETE «XUMHI» 0a30BOr0 YpOBHS paccMaTpHUBaeTCs N3y4eHHBIN Ha YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHUs
TEOPETHUECKUI MaTepual 1 (PaKTOIOTHIECKUE CBEICHHS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «O0Imas 1 HeopraHudecKast
XMMUSD 00ydJaroIuMcs IPEI0CTaBISIETCS BO3MOKHOCTh OCO3HATH 3HAYCHUE MTEPUOJMUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOJ0IOTHIECKUX
MO3UIINHI, TITy0XKe MOHITh UCTOPUYECKOE N3MEHEHUE (PYHKIUI 3TOr0 3aKOHA — OT 00001IaroIel 10 0OBACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI 0 BaXKHEUIINX BEIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a TAK)KE O XMMUYECKHUX PEaKIMIX, UX
CYLIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEeKaHUs JonoiHseTcs B Kypcax 10 u 11 kinaccoB asieMeHTaMu coiepKaHusl, UMEIOIUMHU KyJIbTYPOJIOTHUYECKUM U
MPUKJIAHON XapakTep. DTH 3HaHUs CIIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3H XUMHUH C JPYTHMHU HayKaMH, PacKpbIBaIOT €€ pojib B [IO3HABATEIbLHOU U
MPAKTUYECKOH IEATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YBKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPHUU M MPAKTHUECKUX
MIPWIOKEHUH XMMUHU, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U JJMYHOCTHO 3HAYMMBbIX Npo0JIeMax, CBI3aHHbIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh HHPOPMALUIO U IPUMEHSATH €€ JUIsl IONOJHEHUS 3HAHUH, PEIIeHUs] HHTEIUIEKTYaIbHbIX U AKCIEPUMEHTAIbHbBIX
UCCIIeIOBaTENbCKUX 3aau. B 1enom copepkanue yueOHOro npeamMera « XMMUsS» JaHHOTO YPOBHS U3yUE€HUs: OPUEHTUPOBAHO Ha (popMupoBaHUe y
00y4JaroImuxcss MUPOBO33PEHUYECKOI OCHOBBI [l HOHUMaHUs (PUI0cOPCKUX UIeH, TAKUX KaK: MaTepHallbHOE €IMHCTBO HEOPTaHUYECKOT0 U
OpPraHUYeCcKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILLIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh MPUPOAHBIX SIBIEHUH MyTEM 3KCIIEpUMEHTA U
peleHusl MPOTUBOPEUNit MEX /1y HOBBIMU (paKTaMU U TEOPETHUECKUMHU MPEINOCHIIKaMH, OCO3HAHUE POJIM XMMHUH B PEIIEHUH SKOJIOTHYECKUX
po0JieM, a TaKkKe MpoosIeM cOepexeHHsI SIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHMU HOBBIX TEXHOJIOTHI U MaTepHasoB.

B nutane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMATTU3AIMH 00yUYalOIIUXCsl IPUHATHIE IPOrPaMMOM MO0 XMMUHU MOIXO/IbI K OTPEIETICHUI0
COJIep KaHus M TOCTPOEHUS MpeIMeTa MpeyCMaTpUBaOT (OPMHUPOBAHNE YHUBEPCATIBHBIX YU€OHBIX JeHCTBUH, HMEIOMNX 0a30BOE 3HAUCHHE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH: pelIeHus mpoliemM, MoKucKa, aHaiau3a 1 00padoTku nHopmanuu, HeOOXOAUMBIX JUIsl MPUOOPETEHUS OIIbITa
MPAKTUYECKON U HCCIIE0BATENbCKON NeATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npenogaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus Tak U Ha YPOBHE CpeIHEro o0I1ero oopa3oBanus, Ipu
ONPEIIETICHUN COJIEPKATEIBHON XapaKTEPUCTUKH €€ N3yUYEeHHsI PEeIMETa HallPpaBJICHUEM ITIEPBOCTEIIEHHON 3HAYMMOCTH TPAIULIHOHHO PU3HAETCS
(hopMHpOBaHNE OCHOB XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKON JESITeIbHOCTH YeJIOBEKa U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOU KyJIbTYypbl. C METOAMYECKON TOUKH 3PEHUS TAKOM MOJIXO0. K ONPEIEIICHHUIO LENEeW N3yUEHHUs IIPEeMETa SBIISECTCS BIOJIHE
OIIpaBJaHHBIM.



CormacHo JaHHOUM TOYKE 3pEeHHUsI TIIaBHBIMU IESIMU U3YYCHHS TIpeaMeTa « XuMus» Ha 6a3oBom ypoBHe (10-11 ki1.) sBasroTCS:

(bOpMI/IpOBaHI/Ie CHCTEMBbl XHUMHYECKNX 3HAHUH KaK BaKHEHIIICH COCTaBHHIOIHeﬁ €CTCCTB6HHO-Hay‘IHOﬁ KapTHUHBI MHpa, B OCHOBC KOTOpOP'I JIeXKar
KJIFOYCBBIC IIOHATHAA, (bYH,I[aMeHTaJIBHBIe 3aKOHBI 1 TCOPHUU XHUMHUH, OCBOCHHUC SA3bIKa HAYKH, YCBOCHUC U IIOHUMAHUEC CYIITHOCTH AOCTYIIHBIX
O606I_HCHI/II71 MHPOBO33PCHUYCCKOr'o XapakKTepa, O3HAaKOMJICHUEC C HCTOpHCﬁ HX Pa3BUTHA U CTAHOBJICHUSA

q)OpMI/IpOBaHI/Ie " pa3BUTHUE HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHBIX METOJAaX IMO3HAHHU BEIICCTB U XUMHUYCCKUX pCaKHHfI, H€O6XOI[I/IMBIX JJIA HpI/IO6peTeHI/I${
YMCHI/Iﬁ OPUECHTHUPOBATHCA B MUPE BCIICCTB U XUMUUCCKHUX ﬂBJ'ICHPIfI, HMCIOIIUX MECTO B ITPUPOJEC, B HpaKTquCKOﬁ n HOBCCI[HCBHOI\/'I JKU3HHU,

Pa3BUTHEC YMCHI/Iﬁ H CII0CO00B JACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/IeM H 00BSICHEHHEM XHMHYECKOTO OKCIICPUMCHTA, CO6J'IIO,I(CHI/ICM IIpaBUjI
0€e301acHOTO 06paI_HeHI/I$I C BCIICCTBAMHM.

Hapsiny ¢ aTuM conepxarenbHas XapakTEpUCTHKA LENIEeH U 3a7a4 U3y4eHus IIpeaMeTa B IPOrpaMmMe 110 XUMHUM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUH C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero odiero oopasoBanusi. CeroHs B MPernoaBaHUM XMMUHU B OOJIbIIEH CTENIEHU OTAAETCs
IPENOYTEHUE MPAKTUUECKOW KOMIIOHEHTE COAep KaHUsl 00y4YeHUs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBINYCKHUKA 00I11€00pa30BaTeIbHOM
OpraHu3aly, BIaICI0IIEro He HAbOPOM 3HaHUH, a HPYHKLIMOHAIBHON IPAMOTHOCTBIO, TO €CTh CLIOCO0AMH U YMEHHUSIMU AaKTUBHOTO MOJYYEHUs 3HAHUN
U IPUMEHEHUS UX B PEAIbHOU KU3HHU JUIS PELLICHU NIPAKTUUECKUX 3aa4.

B ar10i1 cBA3M IIpU U3YUCHUU NIPEIMECTA «XHUMHUS» JAOMUHHPYIOIICC 3HAUCHUC an/I06peTa}0T TaKHC ICJIU U 3aJa4u, KaK:

agarnTanus 06y11a101111/1xc51 K YCJIOBUSIM JUHAMHUYHO PAa3BUBAIOLICTOCS MUPA, (1)OpMI/IpOBaHI/Ie HWHTCIUICKTYAJIbHO paBBHTOﬁ JIUYHOCTH, TOTOBOH K
caM006pa30BaHmo, COTPYAHUYICCTBY, CAMOCTOATCIIBHOMY IIPUHATUIO 'PAMOTHBIX peIJ_IeHI/Iﬁ B KOHKPCETHBIX JKXU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM;

(I)OpMI/IpOBaHI/IC y 06yqa101111/1xc;[ KIIFOUYCBBIX HABBIKOB (KJ'IIO‘-ICBLIX KOMHCTCHHHﬁ), HMCIOMIUX YHUBCPCAJIBHOC 3HAUCHUC JIA PA3JIMYHBIX BUIOB
ACATCIIbHOCTU: pCIHICHUA HpO6JICM, IIOMCKa, aHaJInu3a U O6p8.60TKI/I I/IH(pOpMaI_II/II/I, HCO6XOI[I/IMBIX JJIA HpI/IO6peTeHI/IH OIIbITAa ACATCIIBHOCTHU, KOTOPaA
3aHUMACT Ba)KHOC MCCTO B ITIO3HAHMHU XMMHUHU, a TAKXKC JJId OLICHKH C MO3UIIUM AKOJIOTHUECKOM 0€30IMacHOCTH XapaKkTepa BIUAHUA BCUICCTB U
XUMHUYCCKUX MMPOLCCCOB HA OPpraHrU3M YCJIIOBCKA U IPUPOAHYIO CPEAY,

pa3BUTHE NTO3HABATEIBHBIX MHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENTEHO
npuoOpeTaTh HOBbIE 3HAHUS [10 XMMHUU B COOTBETCTBHH C )KH3HEHHBIMHU IMOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIsl TIOUCKA M aHANIK3a y4yeOHOM U HayYHO-TIOMYJIAPHON MH(POPMAIIUN XMMUYECKOTO COCP KAHU;



(dbopMUpOBaHUE U Pa3BUTHE Y 00YYAIOUINXCSA ACCOLUATUBHOTO U JIOTHYECKOTO MBIIIJICHHS, Ha0II01aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, IIPH IJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO KCIIEPUMEHTA;

BOCIIUTAHHE Y 00YyJaromMXcsl yOeKkIEHHOCTU B TYMAaHUCTHYECKON HAMpPaBICHHOCTH XUMHUH, €€ BaKHOUM POJIU B PELICHUH INI00ANBHBIX IpobiieM
paIoHaIBLHOTO MIPUPOIONOIB30BaHUS, IIOMOJHEHUS JHEPTeTUYECKUX PECYPCOB U COXPAaHEHHS IPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH
OepeKHOr0 OTHOIICHHUS K IPUPOJE U CBOEMY 3[I0POBBIO, a TAK)KE MPUOOPETEHUS OIbITAa MCIOJIb30BAHUS MOJIYUEHHBIX 3HAHUH 7151 IPUHATHUS
IPAMOTHBIX PEUICHUN B CUTYAlUsIX, CBI3aHHBIX C XUMUUYECKUMHU SIBICHUSMH.

Llenu u 3a1aun U3yyeHHs peaMera «XUMUs NOIYUUIIN OAPOOHYI0 METOANYECKYIO0 HHTEepIpeTalnio B paszzene «llnaHnupyemsie pe3ynbTaTbl
OCBOCHMUA IMPOrpaMMBbI 11O XUMUNY, 6J1arozlaps[ E(S0% o0ecrieyeHo 4E€TKoe MMpEACTABJICHUEC O TOM, KaAKUC 3HAHWA U YMCHUA UMCIOT IPAMOC OTHOIICHUC K
peanu3anuy KOHKPETHOU LIEIIN.

B yueOHOM 1u1aHe cpeHero o01ero oopa3oBaHus mpeaMer «XuMus» 06a30BOr0 YpOBHS BXOJUT B COCTaB NPeAMETHOM 001acTi «EcTecTBEHHO-
Hay4JHBIC TIpeaMeThl». OOIIee YUCIIo 9acoB, pEKOMEHI0BAHHBIX I 3y4eHus Xumun — 68 qacos: B 10 kiracce — 34 waca (1 gac B Heneno), B 11
Kiacce — 34 gaca (1 4ac B Hezernio).

Copneprxanue o0yueHust
10 xnacc Teopernyeckne 0CHOBBI OPraHUYECKON XMMMH.

[Ipeamer opraaM4eckoil XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B ITOJYYEHUN HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus
oprannueckux coeanHenuii A.M. bytiepoBa, e€ ocHOBHBIE Mos10keHUsI. CTPYKTYpHBbIE (OPMYJIbI OPraHNYeCKUX BelecTB. ['oMonorus, nsoMepus.
XuMHUYEcKas CBsI3b B OPraHMUECKUX COCTUHEHUAX — OJMHAPHbIE U KpaTHbIE CBs3U. [IpencTaBienue o KiacCupUKalMy OpraHudYecKUX BELIECTB.
HomeHnkmarypa opraHMuecKuX COeJUHEHUH (CuCTeMaTHYeCcKas) U TPUBUAJIbHbIE Ha3BaHHSI BAKHEUIIIMX MPECTaBUTENEH KJIACCOB OPraHUYECKUX
BEIIECTB.

:‘)KCHepHMeHTaJIBHLIe METOAbI H3YYCHUSA BCIICCTB U UX npeBpameHnﬁ.



OsHakomiieHHE ¢ 00pa3liaMy OPraHUYECKHX BEIIECTB M MAaTepHAIaMHU Ha HX OCHOBE, MOJICTIHPOBAHNE MOJICKYJI OPIraHUYECKHIX BEIICCTB,
HaOJII0/ICHNE U ONTMCAHNE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIEHUIO OPTaHMYECKHUX BEIIECTB IIPU HarpeBaHUU (IUIABJICHHE, OOYTIIMBAHHUE U
TOpPEHHUE).

YriaeBoaopoasbl.

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHH psia. MeTaH u 3TaH — IpocCTeillre IpeICTaBUTENN aIKaHOB: (PU3NUYecKre U XMMUUYECKHEe CBOMCTBA
(peakuuy 3aMeUIeHHs] U TOPEHUS ), HAX0XKACHHUE B IPUPOJIe, TOJTyYeHHE U TPUMEHEHNE

. AJIKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAad. OTHIIEH U IIPOITUJICH — HpOCTGfIHIHG npeaACTaBUTCIIN aJIKCHOB! CI)I/I?»I/I‘IGCKI/IC U XUMHNYCCKHEC
CBOMCTBa (peaKI_[I/II/I TuaApUupoOBaHus, ITaJIOTCHUPOBAHUA, THUAPATALIHNH, OKUCIICHUA U HOJII/IMepI/ISaL[I/II/I), MOJIYYCHHUEC U IIPUMCHCHUC.

Ankanuensl: Oyranuen-1,3 u MmetunOyraaueH-1,3: crpoeHue, BaXXHEHIINE XUMUYECKHE CBOMCTBA (peakiius noauMepusanun). [lonyyenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUH psil. ALETHIIEH — IPOCTENUINI NPEACTaBUTENb AIKUHOB: COCTaB, CTPOEHHE, (pu3nueckue
U XMMHUYECKUE CBOMCTBA (peaklMK THAPUPOBAHNUS, TAIOTEHUPOBAHUS, THPATALlUHU, TOPEHUS ), TOIy4EHUE U TIPUMEHEHUE.

Apensl. benzon: cocras, cTpoeHue, pu3ndyeckrue 1 XMMHUUECKHE CBOIMCTBA (peakuy rajJoreHUpOBaHUS U HUTPOBAHHUS ), TOJIYYEHHE U IPUMEHEHHE.
Tomyomn: cocTaB, cTpoeHue, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakliiy raIor€HUPOBAHNS U HUTPOBAHUS ), TOJIyY€HUE U IPUMEHEHHE.
TokcuuHOCTh apeHOB. ['eHeTHYeCKas CBSI3b MEXy YIVIEBOAOPOJaMH, IPUHAAIEKAIMMY K PA3IMUHBIM KJIACcCaM.

[IpupoaHble HCTOUHUKH yTeBO10poAoB. [Ipuponnblil raz u nonyrHslie HePTsHBIE Ta3bl. HepTh u €€ mpoucxoxaenue. Criocoosl nepepadboTku
He(TU: IeperoHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUi ), upoiu3. [IpoaykTel nepepaboTku HEPTH, UX MTPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B
obITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

3KCHepI/IMeHTaJII)HbIe METO/AbI U3YUYCHUA BCILECTB U UX ﬂpeBpameHm‘fl.

O3HaKOMIICHHE C 06pa3HaMI/I ImI1acTMacC, KaydyKoOB U PE€3WHBI, KOJIJICKIIUA ((He(bTB» n ((yl"OJ'II)», MOJCIUPOBAHUE MOJICKYIT YITIEBOAOPOAOB U
raJIOor€HONpPOU3BOJHBIX, IIPOBCACHUC npaRanecxoif[ paﬁoTbI: IMOJIYYCHHE OTHUJICHA U U3YUCHUEC CTO CBOMCTB.

PacuérHble 3a1aun.



Brruncnenus no ypaBHEHUIO XMMHUECKOM peakiuu (Macchl, 00b€Ma, KOJIMYECTBa HCXOIHOTO BEIIECTBA WM MPOIYKTa peaklUy M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WA MIPOAYKTOB PEAKIIIH ).

Kucaopoacoaep:xaimme opranndeckne coenHeHUsI.

Hpe,I[CJ'IBHI)IG OAHOATOMHBIC CITMPTEI. MeTaHoJ 1 3TaHOI: CTPOCHUCE, (bI/ISI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA (peaKHI/II/I C aKTMBHBIMHU MCTaJlJIaMU,
rajJorcHoBoaA0OpoJaamMu, ropeHHe), IIPUMEHCHUC. BO,Z[OpO,I[HBIe CBs3U MCXKIY MOJICKYJIaMU CIIMPTOB. HeﬁCTBﬂe MCTaHOJIa U 3TaHOJIa Ha OpraHru3M
YCJIO0BCKa.

MHoroaroMHbie CIINPTHI. OTHJICHTIINKOJIb U TIIMOCPHUH: CTPOCHUC, (1)I/I3I/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA (B3aHMOﬂeﬁCTBHe CO IICJIOYHBIMHU
MCTaJUIaMH, KAYCCTBCHHAA PCAKIIMA HAa MHOI'OAaTOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHus3M 4CJIOBCKaA. HpI/IMCHeHI/IC TJIMOCPHUHA U OTUJICHTIJIMKOJIA.

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHe U XUMHUUecKue cBoiicTBa. TokcnunocTh (heHomna. [Ipumenenne penomna.

Anpreruasl 1 KeToHbl. DopManbAeTH/I, aleTaNbIeTU: CTPOSHHE, (PU3UIECKUE U XMMUYECKHE CBOMCTBA (PEaKIIMK OKHCICHUS U BOCCTAHOBIICHU S,
KaueCTBEHHbBIE PEAKIINH ), IOJTyYEHUE U IPUMEHEHHUE.

ALIETOH: cTpOeHUE, PU3NYECKHE U XMMUUECKHUE CBOICTBA (PeaKI[Mi OKUCIEHUS! M BOCCTAHOBIIEHUS ), TOJIyY€HHE U IPUMEHEHUE.

OaHOOCHOBHBIE MpefieNbHbIe KApOOHOBBIE KMCIOTH. MypaBbHHASI U YKCYCHAsl KUCIIOTHI: CTPOCHHE, (PU3HUECKHUE U XUMUYECKUE CBOWCTBA (CBOICTBA,
oO1ue 1t Kiacca KUCJIOT, peakiius dTepuuKaIium), noiydeHne u npumeHenue. CteapuHoBas U OJICMHOBASI KUCIOTHI KaK MPEICTABUTENN BBICIITUX
KapOOHOBBIX KUCIOT. Mbljla Kak COJTM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxxHbie 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCTOT. [ uaponu3 cnoxHbix 3¢upoB. XKXupsl. ['uaponus xupos. [IpuMeHneHue sxupos.
buonornueckas poJib JKHPOB.

YrneBoabl: cocTaB, Kjlaccu(pUKaIUs yriieBoJ0B (MOHO-, IU- U MOJIKHCcaxapusl). [ Tr0K03a — mpocTelmii MOHOCaxapu: 0COOEHHOCTH CTPOSHUS
MOJIEKYJTBI, PU3NYECKUE M XUMUYECKHE CBOMCTBA (B3auMmoieiicTBue ¢ ruapokcuaoM mean(Il), okucnenne ammuadnbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, Op0OKEHHE TIIIOKO3bI), HAXOKIEHHE B IPUPOJE, TPUMEHEeHUe, Ouonoruyeckas poib. @otocunte3. OpykTo3a Kak H30Mep TIIFOKO3bI.

Caxapo3a — OpCACTABUTCIIb JUCAXapUI0B, TMAPOJIN3, HAXOXKICHUC B IPUPOAC U IPUMCHCHHUC.



Kpaxman u nemonosa Kak npupoAHbie nojaumepsl. CTpoeHre Kpaxmala U HesuTio103bl. Ou3ndyeckue 1 XUMUYECKHE CBOMCTBA Kpaxmaia
(Tuaponu3, KauecTBEHHAs! PEAKIIHS C HO/IOM).

JKCIepUMEHTAJIbHbIE METO/IbI U3yUYeHHs BelleCTB M X NMpeBpallleHUii.

[IpoBenenue, HAOMIOACHUE U OTIMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CTUPTOB, KAYECTBEHHBIC PEAKIIUHM OJTHOATOMHBIX CITUPTOB (OKUCIICHHE
stanosia okcusioM Meau(Il)), MEHOroaToMHBIX CTUPTOB (B3amMoIelicTBHE riulieprHa ¢ ruapokcuom meau(Il)), anpaernaoB (OKMUCICHHE aMMHAYHBIM
pactBopom okcuna cepedpa(l) u ruapoxcumom meau(ll), B3anmopericTBIEe Kpaxmaia ¢ HOAO0M), IPOBEICHUE MPAKTHYECKOW PadOThI: CBOWCTBA
pacTBopa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Brruncaenus mo YPaBHCHHIO XHUMHYISCKOMN pCakuuun (MaCCI)I, O6”I>éMa, KOJIMYCCTBA UCXOAHOTO BEIICCTBA UJIM TPOAYKTA PEAKIIHHU 110 U3BCCTHBIM MACCC,
O6T>éMy, KOJNMYCCTBY OJHOI'O U3 UCXOJHBIX BEHICCTB UJIU ITPOAYKTOB peaKHI/II/I).

A3oTcoaepikalye OpraHu4ecKue coeJMHeHHusl.
AmMuHbI. MeTuIaMuH ¥ aHWIMH: COCTaB, CTPOCHHE, (PU3NUYECKUe U XUMUYECKHE CBOMCTBA (TOpeHre, B3aUMOICUCTBUE C BOJION U KUCITOTAMM).

AMWHOKHCIOTHI KaK an)OTepHLIe OpraHn4CeCKUC COCAUHCHU . dusznyeckre U XUMHUUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha npumepe FJII/II_II/IHa).
buonornueckoe 3HaUueHNE aMUHOKHCIOT. IlenTuapl.

benku xak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHU . HepBI/IIIHaSI, BTOpHUYHAs U TPECTUYIHAA CTPYKTYpa 0enkoB. XMMUYECKHE CBOMCTBA
OCIIKOB: ruapoJIn3, A€HaTypaluus, KaUCCTBCHHLIC pCAKIIUN Ha OCIKH.

BKCHepI/IMeHTaJILHBIe METOAbI H3YYCHUS BCIICCTB U UX npeBpameHm"l. Ha6JIIOIICHI/IC " OIMMCAaHUC NJEMOHCTPALIMOHHLIX OIBITOB: ACHATYpAlHUA
OCIIKOB IIpU Harp€BaHWu, OIBCTHBIC PCAKIINU OCIIKOB.

BbicokomosieKkyasipHbIe COCTUHEHHUS.

OCHOBHBIE IOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIUMEPU3ALINN, CPEAHSISA
MoJIeKyIsipHast Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOIMMEPHU3aLis U MOJIMKOHICH AU,



[TnacTmMaccsl (TIOIMATHIICH, TOJMIPOITHIICH, TIOTMBHHIIIXJIOPU/, TOTUCTUPOI). HaTypanbHBIN 1 CHHTETHYEeCKHE KayuyKH (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIN ¥ U30IIPEHOBEIH ). BoJoKHA: HaTypaibHbIE (XJIOMOK, MEPCTh, MIENK), HCKYCCTBEHHBIE (AI[eTaTHOE BOJIOKHO, BUCK032a), CHHTCTHUECKHUEC
(KarpoH u JIaBCaH)

JKCNepUMEeHTAJIbHbIE METO/IbI U3yYeHUs BellleCTB M UX MpeBpalleHHuil.
O3znakomyieHHe ¢ 00pa3laMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.
MexnpeameTHblie CBS3H.

Peanu3zanus MexnpeaMETHBIX CBA3EH MpU U3y4yeHUHU OpraHndeckoi xumuu B 10 Kitacce OCylecTBIsIETCS Yepe3 UCII0NIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYUYHBIX IIOHATHN, TaK U IIOHATUHN, ABIISIOIMUXCS CHCTEMHBIMHU JUISl OTJIEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIN3, CHHTE3, KIIACCU(UKAIUS, TICPUOINIHOCTb,
Ha0JII0IeHNE, M3MEPEHHUE, SKCTICPUMEHT, MOCITMPOBAaHNE.

®dusnka: MaTepusi, JHEPTrusi, Macca, aTOM, FIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHB, BEIIECTBO, TE€NIO, 00HEM, arperaTHOe COCTOSTHHUE
BEIIECTBA, (PU3NUYECKUE BEIMYUHBI M €IMHUIIBI UX U3MEPEHUSI.

Buonorus: kierka, opranusm, 6uocepa, 0OMEH BelIecTB B OpraHu3Me, (oTOCUHTE3, OMOJIOTHUECKH aKTUBHBIE BellecTBa (O€JIKH, YTIIIeBOIBI,
KUPBI, PepMEHTHI).

Feorpa(bmlz MUWHCPAJIbI, TOPHBIC TTIOPOABLI, ITOJIC3HBIC UCKOITAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHoaorus: NuileBLIe MPOAYKTHI, OCHOBBI PAlITMOHAJILHOT'O ITUTAHW, MOKOIITHUEC CPCACTBA, JICKAPCTBCHHBIC U KOCMCTHUYCCKUC TTPCIIapaThl,
MaTepHraJibl U3 UCKYCCTBCHHBIX H CUHTCTUYICCKHUX BOJIOKOH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMUWU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA
JINMYHOCTHBIE PE3VYJIbTATEI.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00YYAIOIIUMUCS TPOrPaMM CpeIHEro o01iero oopazoBanus (JINYHOCTHBIM,
METaINpeIMETHBIM U IpeaMeTHbIM). HayuHo-MeToanueckoit OCHOBOMH U1l pa3paOOTKU INITAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS IPOTPaMM CPEIHETO



o01rero o0pa3oBaHus SBISAETCS CUCTEMHO- ACATEILHOCTHBIN MOAX0A. B COOTBETCTBHM C CUCTEMHO-ACATEIFHOCTHBIM MTOAXOA0M B CTPYKTYPE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPEIMETa « XMMHUS» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus BBIICICHBI CIICIYIONINE COCTABIISIIOIITHUE:

OCO3HAaHUEC O6y‘IaIOH_[I/IMI/ICH pOCCHﬁCKOﬁ rpamz[aHCKoﬁ HICHTUYHOCTH — I'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATCIIbHOCTH U CaMOOIIPEACTICHUIO,
HaJIn4uc MOTHUBAIIMH K 06yqu1/I}o;

[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI TNYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUUYCCKUX TPAIUIIHA 0a30BOM HAYKU
XUMUH;

TOTOBHOCTB M CIIOCOOHOCTh 06y11a101111/1x0ﬂ PYKOBOJACTBOBATLCS B CBOCH ACATCIIBHOCTHU HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, IIPUCYIHIUMHA
HCHOCTHOﬁ CUCTEMEC XUMHUYCCKOI'O o6pa3013aH1/m;

HAJINYHEC IPAaBOCO3HAHUA 9KOJIOTHYCCKOM KYJIBbTYPBI U CIIOCOOHOCTH CTaBUTh LCJIN U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIMYHOCTHBIC PE3yJbTaThl OCBOCHUS MpeaMeTa « XMMHS» TOCTUTAIOTCS B €IUHCTBE Y4EOHOM U BOCITUTATEIBHOM EATETLHOCTH B COOTBETCTBUH C
T'YMaHHUCTUYCCKUMHU, COOUOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMU HEHHOCTAMU U UACATaMH pOCCHfICKOl"O rpaxaaHCKOro O6HI€CTBa, IMPUHATBIMU B
o0IIecTBe HOpMaMH U TIPAaBHJIAaMH TIOBEJICHUS, CIIOCOOCTBYIOIIUMH MTPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH O0YyYaIOIIUXCSI.

JInuHOCTHBIE PE3yNIbTATHl OCBOCHUS IIPEAMETA « XUMUS OTPAKAIOT CPOPMUPOBAHHOCTH OTBITA TTO3HABATEILHON U TPAKTUYECKOMN JACSITEIHHOCTH
00yJaronuxcs Mo pean3aluy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIEC B YACTH:

1) rpaxaaHcKoOro BOCHUTAHUS:
OCO3HaHHUA 00y4JaloIMMUCS CBOMX KOHCTUTYILIMOHHBIX MTPaB M 00s13aHHOCTEHN, YBaXXEHHS K 3aKOHY U IIPABOIOPAJIKY; MPEICTABICHUS O
COMUAJIBHBIX HOpMaX nu HpaBI/IJ'IaX MCXKIINYHOCTHBIX OTHOHIeHPIfI B KOJUNIEKTHUBE, TOTOBHOCTHU K COBMeCTHOI\/'I TBOp‘IeCKOﬁ NCATCIIbHOCTHU HpI/I
CO3JaHNN y‘Ie6HI)IX HpOCKTOB, peHIeHI/II/I y’—Ie6HI)IX M IMMO3HaBaTCJIbHBIX 3a/1a4, BBINIOJJHCHHUHN XUMHNYCCKHUX 3KCHepI/IMeHTOB;

CIIOCOOHOCTH ITOHUMATh U NpUHUMATh MOTHBBI, HAMCPCHU S, JIOTUKY U aPI'YMCHTHI APYTUX IMPHU aHAJIU3C PA3JIMYHBIX BUIOB y‘-IC6H0ﬁ
ACATCIIBHOCTH,

2) MATPHOTHYECKOT0 BOCIIUTAHWS:



3)

4)

5)

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OT€YECTBEHHON XUMUU;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTHUUECKOTO MPUMEHEHHS XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KCHUSI HAYKH €CTh
PE3YNbTAT ATUTEIBHBIX HAOIIOICHUH, KPONOTIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/a YIEHBIX U MPAKTUKOB;

WHTEpEeca U MO3HABATEILHBIX MOTHBOB B TIOJYUYEHUH U MOCIICAYIONIEM aHAIIM3e HH(DOPMAIIUH O TEPETOBBIX JOCTHKCHHIX COBPEMEHHOM
OTCUYCCTBCHHOM XHUMHUU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOI0 IIOBEJICHUS; CHOCOOHOCTH OLICHUBATh CUTYAlLlUH, CBA3aHHBIE C XUMUUECKUMHU SIBICHUSIMU, U
IIPUHUMATH OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IMOBEJECHUE U NTOCTYIIKA CBOMX TOBAPHUIIEH € O3ULUI HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME
IIOCJIEICTBUM 3TUX IIOCTYIIKOB;

(popmMupoBaHus KyJbTYpPbl 310POBbSI:

MMOHUMAaHHUS IEHHOCTEN 3J0pPOBOTO U OE30MacHOT0 00pa3a KU3HHU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY
(bu3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;
coOroeHusI MpaBuiI 0€30MacHOro oOpallleHus C BelecCTBaMHU B OBITY, TOBCEIHEBHOM JKU3HH U B TPYAOBOH 1€ATEIHHOCTH;
MMOHUMAaHHUS LIEHHOCTH MPAaBIJI MHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U
JKM3HU JIIOICH;
OCO3HaHUS MOCJICICTBUM U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aTKOTroJisi, HAPKOTHUKOB, KYpEeHHS);

TPYA0BOI0 BOCIIUTAHMSA:

KOMMyHHKaTHBHOf/'I KOMIICTCHTHOCTHU B WCGHO-HCCHCHOBaTCHBCKOﬁ ACATCIIBHOCTH, 06I_I_ICCTBCHHO HOJ'IC3HOI>1, TBOp‘ICCKOfI " APpYyrux BUJax
ACATCIIBHOCTH,
YCTAHOBKHU Ha aKTUBHOC YJAaCTHC B PCHICHUHN ITPAKTUYICCKUX 3aJlaq COIMAIBLHOM HAITpaBJICHHOCTH (B paMKax CBOCTO KJiacca, I.HKOJ'IBI);
HHTEPCCA K MMPAKTUICCKOMY U3YUYCHHUIO HpO(I)CCCI/Iﬁ pa3jinduHoro poaa, B TOM YHUCJIC Ha OCHOBC IPUMCHCHUS MTPCAMETHBIX 3HAHUMH 110 XHUMUU,



6)

7)

YBaXEHUS K TPYRY, JIIOJSIM TPy/Ja U pe3yabTaTaM TPyJOBOH AEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIHHOM
TpaeKkTopuu oOpa3oBaHus, Oyaymiei npodeccuu U peaan3anuy COOCTBEHHBIX KU3HEHHBIX IIJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEN 00111ecTBa;

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

9KOJIOTUYECKH 11eTIECO00Pa3HOr0 OTHOUICHUS K IPUPO/IE, KaK HICTOUHUKY CYIIECTBOBAHMS KU3HHU Ha 3eMiie;

IMOHHUMAaHUSA III00aJIbHOTO XapaKTepa 3KOJIOTUICCKUX HpO6JICM, BJIMAHUSA SKOHOMHNYCCKUX MMPOUCCCOB HA COCTOSAHUC HpPIpOIIHOfI u
COIMAJIBHOM CpPeJibl;

OCO3HaHUsI HEOOXOJUMOCTH HCIIOJIB30BAHUS TOCTIKCHUH XUMHUU JUIS PEIICHHUS BOIIPOCOB PAIIMOHAIBHOTO IPUPOIOIOIH30BAHHMS;

AKTHBHOT'O HETIPUATHS ACUCTBHUI, IPUHOCAIINX BPEJ] OKPYKAIOIIEH NPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOIaronpHusTHbIC
9KOJIOTMYECKHUE MTOCIEACTBUS MPEIIPUHUMACMBIX TEHCTBUH U MIPEJOTBPAILATh UX;

HaJIM4YKWA pa3BUTOI'0 SKOJOTMYCCKOI'0 MBIIIJICHU, DKOJIOTHYECKOM KYJIbTYPBHI, OIIbITa ACATCIBbHOCTH 9KOJIOTHUECKOM HaITpaBJICHHOCTH,
YMCHUA PYKOBOJACTBOBATbHCA MU B HO3HaBaTeJH)HOI71, KOMMYHHKaTHBHOﬁ u COHI/IaJIbHOﬁ IIPAKTHUKE, CIOCOOHOCTH U YMCHHA aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

LHEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOMN MPaKTHKY;

NOHUMaHMs cnelu(UKY XMMUHU KaK HayKH, OCO3HaHUS €€ posid B (POPMHUPOBAHUH PALIMIOHAIIBHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUN
LIEJIOCTHOTO MPEJICTaBICHHS 00 OKpY’KaroIIeM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH 1
peleHny mpodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHUS;

yOSKIEHHOCTH B 0cO00M 3HAYMMOCTH XMMHUH JUIsl COBPEMEHHOM LIMBUIM3ALMU: B €€ T'YMaHUCTUYECKOM HAalpaBIeHHOCTH M BaKHON poJiU B
CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHOU KYJIbTYpPbI, PEILIEHUH INI00ATbHBIX POOJIEeM YCTOMUNBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM U AKOJIOrMYECKOi 0€301aCHOCTH, B pa3BUTHHU MEAUIIMHBI, 00ECIIEUEHUH YCIOBUN YCIIEITHOTO Tpya U
HKOJIOTHIECKH KOM(POPTHOM KU3HHU KAKIOTO WiIeHa OOIIECTBa;

eCTeCTBeHHO-HayIIHOI\/'I TpaMOTHOCTH: TIOHUMAaHUA CYHIHOCTH MCTOAOB IMO3HAHHA, UCITIOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaXx, CIOCOOHOCTH
MCMOJIb30BATh MOTy4aeMble 3HAHUSI JUI aHATU3a U OOBSICHEHUS SIBICHUI OKPY)KAIOIIEr0 MUPA U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHUS
7ienaTb 00OCHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOLIMXCS IAHHBIX C LEJIbIO MOJTYYEeHHUs JOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTH CaMOCTOSTENBHO HCIIOIB30BaTh XUMUYECKHE 3HAHUS [Tl peLIeHUs TPOOJIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENILCKOM eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0OPa30BaHUIO, K AKTHBHOMY TIOJTYYECHHIO HOBBIX 3HAHHH 1O XHMHUU B
COOTBETCTBUH C )KU3HECHHBIMH ITOTPEOHOCTSAMH;



WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IudHbIX chepax npodecCHOHATHHOU NEITEITbHOCTH.

METAIIPE/METHBIE PE3YJIbTATBI.
MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS Y4EOHOTO IIpeIMeTa « XUMUS» Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBIC JUTS (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXKIUCIUTUTMHAPHBIC (MEKITPEIMETHBIC) OOIIICHAYYHBIE TIOHATHUS,
OTpaXKAOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B MTO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus,
BEIIIECTBO, YHEPTHsI, IBIICHUE, MMPOIIECC, CHCTeMa, HayYHBIN (DaKT, PUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEA0BaHNE,
Ha0II0IcHNE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

YHHUBEpCalbHbIC yueOHbIE IelicTBUA (T03HABaTeNbHbIE, KOMMYHUKAaTHUBHbBIC, PEryISTUBHBIC), oOecneunBatoue GopMUpoOBaHUe
(YHKIIMOHATBHOM IPaMOTHOCTH M COI[UAIBHOIN KOMITETEHIIUU 00yYaroInXCs;

CHOCOOHOCTH 00YYaIOUINXCS UCIIOB30BAaTh OCBOEHHBIE MEXIMCIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIC yUeOHbIC
JICWCTBUS B TO3HABATEILHON U COUMAIIBHON MPAKTUKE.

MeranpeamMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAJIEHNE YHUBEPCAIbHBIMUA YUY€OHBIMU MTO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U
PEryJIsTUBHBIMU JIEHCTBUSIMHU.
Ilo3naBaTe/ibHBIE YHHBeEPCAJbHbIE YueOHbIe AeiicTBUs. bBa3oBble Jornueckue geicTBus:

CaMOCTOSITENTLHO (POPMYITHPOBAThH M aKTYaIH3UPOBATh MIPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEATh UEIH AEITEIbHOCTH, 33/1aBast MApaMeTPhl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIBHOCTHU C
MOCTaBJIECHHBIMH LEJISIMHU; UCIIOJIB30BaTh IPU OCBOEHUHU 3HAHUI MPUEMBI JTOTUYECKOTO MBIILIEHUS — BBIACIATh XapaKTePHbIE MPU3HAKU
MOHATHI U yCTaHABIMBATh UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHITUS JUISI OOBSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHHUIA,

BBIOMpATh OCHOBAHUS U KPUTEPUHU IS KIIaCCU(UKALIUN BEIIECTB U XMMHUECKUX PEaKINii; yCTaHABIUBATh MPUUNHHO-CIIEICTBEHHBIEC CBSI3U
MEXy U3y4aeMbIMU SIBIICHUSIMH;

CTPOUTD JIOTUYECKHUE PACCYKJICHUsI (MHIYKTUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHH ), BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpuBaeMbIX SBJICHUSAX, GOPMYITHPOBATH BHIBOJIBI U 3aKIFOUCHUS,

MIPUMEHSATH B MPOIECCE TTO3HAHNUS, UCIIOIH3YEMbIE B XUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BBIBATH MOJICTTLHBIE
MIPEJICTAaBICHHS — XUMUYECKUH 3HAK (CUMBOI) dJIEMEHTAa, XUMHUecKas (GopMmyIa, ypaBHEHHUE XUMUUYECKOW PEAKIIUU — MPHU PEIICHUH YUeOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3a]1a4, IPUMEHSTh HA3BaAHHBIE MOJICJIbHBIE TTPE/ICTABIICHUS 1151 BBISIBIIEHUS XapaKTEPHBIX TPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIU.

ba3oBble ucciaenoBareabCcKue JeiicTBHS:



BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TIO3HAHMSI BEIIECTB M XUMUYECKUX peakuui;  (opMyIupoBaTh LENH U 3aJa4l UCCIIETOBaHMUS,
HCIIOJIb30BaTh MOCTABIECHHBIE U CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIE BOIPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI JIJIsI
(bopMHpPOBaHUS TUITOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIaACTb HABBIKAMU CAMOCTOATCIILHOTO IJIAHUPOBAHUA U MMPOBCACHUA YUCHUYCCKUX SKCIICPUMCHTOB, COBCPIICHCTBOBATL YMCHHA
HaOII0AATh 32 XOJIOM IPOIIEcca, CAMOCTOSITEILHO IMPOTHO3UPOBATE €T0 PE3YNbTaT, (POpMyIupOBaTh 000OIICHHS U BBIBOIBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3Y/IbTaTOB UCCIICAOBAHMS, COCTABIATH 00OCHOBAHHBIN OTUYET O MPOJIeNaHHON paboTe;

PUOOPETATh OMBIT YUEHUYECKOM UCCIIeIOBATENIbCKON U MPOEKTHON JeSTENbHOCTH, IPOSBISATH CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITETLHOMY MTOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3TUYHBIX METOJIOB TTO3HAHMUS .

PatGora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOPMAIUU (HAy4YHO-TIOMYISIpHAs TUTEpaTypa XUMHUECKOTO COAepKaHUSs, CIIPAaBOUHBIE
nocodusi, pecypcbl IHTEpHETA), aHATM3UPOBATh HHPOPMALIHIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUECKU OLICHUBAThH €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUHBOCTD;

(hOopMyIIMPOBATH 3aMPOCH] ¥ MPUMEHSTH PA3IMIHBIC METOIBI IPH MOUCKE M 0TOOPE MH(POpMAINK, HEOOXOIMMOM JJIsT BEITIOTHEHHS YI€OHBIX
3aJga4 OHpGHGHéHHOFO THIIA, HpI/IO6p6TaTB OIIBIT MCITIOJIb30BaHUA I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOTHH U PA3JIMYIHBIX
MTOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOUPATh ONTUMAaBHYIO (hopMy mpencTaBieHus nHopmanuu (cxeMbl, rpaduku, TuarpaMmsbl, TaOIUITBI,
PUCYHKH U JpyTHE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJICTBA MPHU padOTe ¢ XUMUYECKOW HH(OpMaIIMel: MPUMEHATh MEXIIpeIMETHBIE (hu3nuecKkue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (hOpMYIIbl, aO0OpeBHATYpbl, HOMEHKIIATYPY;

HCIIONIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMmyHuKaTHUBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXk/1aeMOIl TEMbI B XOJ€ JUAJIOra W/UIN TUCKYCCHH, BBICKA3bIBAaTh U€U, GOPMYIUPOBATH CBOU
IpEaAT0KECHUA OTHOCHUTECIIbHO BBITTIOJTHCHUA Hpe)IJ'IO)KeHHOI\/’I 3a1a4uu,

BBICTYIIATH C npe3eHTauHe1‘/'I PE3YIbTATOB MO3HaBaTEeIbHON ACATCIIBHOCTH, IOJTYYECHHBIX CaAMOCTOATEIIbHO UM COBMECTHO CO CBEPCTHUKAMU
MIPH BBITTOJIHEHUU XUMUYECKOTO IKCIIEPUMEHTA, TPAKTHUECKON pabOThI 1O UCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alun
y4eOHOro MpoeKTa U (POPMYIUPOBATH BEIBOBI 1O Pe3yabTaTaM MPOBEIEHHBIX UCCIIEOBAHUI MTyTEM COTIIACOBAHUS MO3UIUI B X0/1€
00CYXKJIeHUS 1 0OMEHAa MHEHUSIMHU.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYLIECTBIISITH CBOIO [T03HABATENBbHYIO JESTENIbHOCTD, ONpeeNiss e€ 1efid U 3aJja4l, KOHTPOJIUPOBATh U MO

Mepe He0OXO0IMMOCTH KOPPEKTHPOBATh MpeJiaraéMblil alfOPUTM JICHCTBUM MPU BHIMOJIHEHUN YU€OHBIX U UCCIIEIOBATENIbCKUX 3a/1a4,



BBIOMpATh Hanbosee 3pHEeKTUBHBIN CIIOCO0 MX PEIICHHS C YIETOM MOTyUYeHHsI HOBBIX 3HAHUU O BEIIECTBAX M XUMHUECKUX PEaKIIHIX;
OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOIICHKH.
MNPEIMETHBIE PE3YJIBTATBI. 10 KJIACC.

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXaroT: COPMUPOBAHHOCTH NMPEACTABICHUN 0 XUMHUYECKON
COCTABIISIOLICH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH XMMUHU B TIO3HAHUH SIBJICHUN TPUPOABI, B (GOPMUPOBAHUN MBIIUICHHUS U KYJIbTYPbI
JTUYHOCTH, €€ ()YHKIIMOHATHHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHHS MPAKTUICCKUX 3371a9 U DKOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO M IIPHPOTHON CpEJIe;

BJIQJICHUE CUCTEMOM XMMUYCCKHX 3HAHUI, KOTOpasi BKJIFOUACT: OCHOBOIIOJIATAIOIINE MOHATUS (XMMHYCCKHI AJIEMEHT, aTOM, AJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKAs CBsI3b, CTPYKTypHas Gopmyia (pa3BEpHyTas u
COKpaInéHHasi), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN CKeleT, (yHKIIMOHAIbHAS TPYIINa, PaJIuKall, ©30MEpHsi, H30MEPHI,
TOMOJIOTHUECKHUH PSil, TOMOJIOTH, YTIIEBOIOPOIBI, KHCIOPO U a30TCOACPIKAIINE COSAMHEHHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUS oprannyeckux BemecTBs A.M. byTiiepoBa, 3aKOH cOXpaHEHUsI MacChl
BCHIGCTB); 3aKOHOMCPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHHU; MUPOBO33PCHYCCKUEC 3HAHUS, JIC)KAIUC B OCHOBE ITIOHUMAHUA TPUIUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SBIICHUH, (PAKTOIOTHYIECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYUCHUH U O€30ITaCHOM HCIIOIh30BaAHHUH
BXHEHIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOM IeATEeTHbHOCTH YEIO0BEKa,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHbIE MPU3HAKU TOHATHH, YCTAaHABIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIME TOHATHUS MIPH OMUCAHUH COCTaBa, CTPOSHUS U MPEBpaIlleHU OPraHUYECKUX COSAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIONB30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTABIICHUSI MOJIEKYIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIéHHON) GopMyTT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHi, M3TOTaBIMBATh MOJIEIH MOJIEKYJ OPTraHUYECKUX BEIECTB
AT UIITIOCTPpAMU UX XUMHUYECKOTO U MMPOCTPAHCTBECHHOI'O CTPOCHU A,

Cq)OpMHpOBaHHOCTB YMGHI/If/'I YCTaHAaBJIIMBATh MPHUHAJIIC)KHOCTb U3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO UX COCTABY U CTPOCHUIO K
onpeneIEHHOMY KJIacCy/TpyIie
COCTMHEHUH (YTIICBOIOPOJIBI, KUCIIOPO U a30TCOJIEPIKAIINE COSTMHEHUS, BBICOKOMOJICKYIIIPHBIC COCTMHEHUS ), TaBaTh UM Ha3BaHUS 110
cucremarnyeckoit HomeHkiarype (IUPAC), a Tak:ke IpUBOIUTH TPUBUATBHBIC HA3BAHUS OTJEIBHBIX OPTaHMYECKHUX BEIIECTB (ITHUIIEH,
MIPOMUJICH, alleTHIICH, STUJICHTJINKOIIb, TTUIEpUH, PeHO, popManbaeru, aleTanbIerua, MypaBbuHas KUCIO0Ta, YKCYCHAs KUCIIOTa, OJICMHOBAS
KHCIIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMall, [EJUTI003a, TJIUIKH); CPOPMUPOBAHHOCTh YMEHHUSI ONIPEIEISTh BUIbI
XUMHYECKOH CBSI3U B OPTaHHMUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIE),

c(OPMHUPOBAHHOCTh YMEHHS PUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHHUS opraHnueckux BemecTs A.M. bytiepoBa /151 00bsicCHEHUS
3aBHCHUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MacChl BEIIECTB; C(POPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh



COCTaB, CTPOCHUE, PU3NUECKUE U XMMUYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTEIECH PA3IMYHBIX KIACCOB OPIraHUYECKHUX BEIECTB (METaH,
9TaH, 3TUJIEH, IPOIUJIEH, alleTHIIeH, OyranueH-1,3, merunOyraauen 1,3, 6eH3051, METaHOII, 3TaHOJ, ITUIICHIJIMKOIb, TIIHIEPHH, PEHOI,
alleTalbJETn]], MypaBbHHAasl U YKCYCHasl KMCIIOTHI, [JIF0K03a, KpaxMaJl, LeJUII0J103a, aMUHOYKCYCHAs! KUCII0Ta), HIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MKy HUIMU YPaBHEHUSMHU COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMA C UCIIOIB30BaHUEM CTPYKTYPHBIX popMyl;  chopMUPOBAHHOCTH
YMEHUS XapaKTePH30BaTh HCTOUHUKHU YTIIIEBOJOPOTHOTO CHIPhs (HE(Th, MPUPOAHBINA T'a3, Yrojb), CHOCOOBI X NEPEePadOTKU U MPAKTHUECKOE
IIPUMEHEHNE TPOAYKTOB NIEPEPabOTKY;
c(OPMHPOBAHHOCTb YMEHHH ITPOBOIUTH BBIYUCIIEHUS 110 XUMUYECKUM YPaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEILIECTBA WU
IIPOAYKTA peakiiy [0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOI'O U3 MCXOHBIX BELIECTB WM MPOYKTOB PEAKLIUN);
c(OpPMHPOBAHHOCTb YMEHHH BIa/leTh CUCTEMOM 3HAaHUN 00 OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHMSI, UCIIOIb3YEMBbIX B XUMUHU IPU
M3YyYEHHUH BEUIECTB M XUMHUYECKUX sIBJICHUHN (HaO0ieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMHUUYECKHUE 3HAHUSA JUISl IPUHSATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaLlUsAX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;
c(OpMUPOBAHHOCTh YMEHHUI CO0JII0/1aTh IPAaBUJIA IIOJB30BAaHUS XUMUYECKOU 1OCY 101 1 1a00paTOPHBIM 000PYAOBAHUEM, A TAKXKE
npaBuiIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH I10 BBITIOJTHEHHIO J1a00PATOPHBIX XUMHUYECKUX OIIBITOB;
c(OPMHPOBAHHOCTH YMEHHH TUTAHUPOBATH U BBIIOJIHATH XUMHUECKUI SKCIIEPUMEHT (TIPEBPALICHNS OPTaHUYECKUX BEIECTB TP HArPeBaHUH,
MOJTy4YeHHeE 3TUJICHA U U3yYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIMU OPraHMUECKUX BEIIECTB, JeHATypalys OelIKOB IIPU HarpeBaHuH,
L[BETHBIE pEaKIMH OEIKOB) B COOTBETCTBUU C MIPABUIAMU TEXHUKU 0€30MaCHOCTHU MPHU OOpAIleHUH ¢ BEIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM, IPECTABIATH PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (popMe 3amKcy ypaBHEHUH COOTBETCTBYIOLIMX peaKLuil 1
(GopMyIMpOBAThH BBIBO/BI HA OCHOBE 3THX PE3YJIbTATOB;
c(OPMHPOBAHHOCTh YMEHHUM KPUTHUECKH aHAIU3UPOBATH XUMUUECKYIO HH(OPMAIIHIO, TOTYyIaeMyt0 U3 pa3HbIX HCTOYHUKOB (Cpe/icTBa
MaccoBoi uHpopmanuu, IHTepHET U qpyrux);
c(OpMHUPOBAHHOCTh YMEHHI CO0JII0/1aTh MPaBUiIa 3KOJIOTUYECKH 11€1eCO00pa3HOro MOBEIEHUS B OBITY U TPYAOBOH 1€ATEIbHOCTHU B ENIAX
COXPAaHEHHUS CBOETO 37I0POBbs U OKPYXKaroIle MPUpOAHON Cpe/bl, 0CO3HABATH OMACHOCTh BO3/IEUCTBHUS Ha )KUBbIE OPTAHU3MBbI ONIPEAETEHHBIX
OpraHMYECKUX BEIIECTB, MOHUMas cMblci nokaszatens [1K, moscHATh Ha mpuMepax crocoObl YMEHBUICHHS U MTPEIOTBPALLEHHUS UX BPEIHOTO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;
111 00y4aroIUXCcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS: YMEHHE IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX
MIO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;
JUISL CIIENIBIX U CIIA0O0BUAIIMX 00yUarOIUXCsl: YMEHUE HCIIONB30BaTh pelbeHO TOUeUHYIo cucteMy o0o3Hauenuit JI. bpaiins nms 3anucu
XUMUYECKUX (HOPMYII.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne HaumenoBanue pa3nenos u Tem KosmmuectBo wacos DnekTpoHHbIe (IU(POBHIE) 00pa30BATEIBHBIE PECYPCHI
/I | IporpaMMBbI Bcero | Kontpo | Ilpaktrueckue
JbHBIE | pabOTHI
paboTHI
Pasznea 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMUM
1.1 | IlpenmeT opraHMYECKON XHUMHUHU. 3 http://fcior.edu.ru/card/12612/veshchestva-organicheskie-i-
Teopus cTpoeHUsT OPraHUYECKUX neorganicheskie-prichiny-mnogoobraziya-uglerodnyh-soedineniy-
coequnenuii A. M. bytneposa klassifikaciya-i-osnovy-nomenklatury-organicheskih-soedineniy.html
(MomyJIB)
Wroro no pazneny 3
Pasznea 2. YriaeBoaopoanbl
2.1 | IlpenesnbHbIe YTIIACBOIOPOIBI — 2 http://fcior.edu.ru/card/12908/testy-po-teme-teoriya-stroeniya-
AJIKaHbI organicheskih-soedineniy-uglublennyy-uroven-slozhnosti.htmi
(Momyb)
2.2 | HenpenenbHbIe yrIeBOAOPOIbI: 6 1 http://fcior.edu.ru/card/5623/testy-po-teme-alkany.html

AJIKCHBI, aJIKaAMCHBI, aJIKNHBI

(MoTyIb)

http://fcior.edu.ru/card/9489/testy-po-teme-alkany-uglublennyy-
uroven-slozhnosti.html (Moxysb)

http://orgchem.ru/chem2/index2.htm (KOHTpOJIBHBIE BOIIPOCHI)

http://lidijavk.ucoz.ru/load/kollekcija_flash/khimija/flash_trenazhjor_
quot_khimicheskie_svojstva_alkenov_quot/15-1-0-419




(Flash - Tpenaxé€p "Xumudeckue cBoicTBa AIKEHOB'")

http://lidijavk.ucoz.ru/load/kollekcija_flash/khimija/flash_fajl_quot_pr
overka_znanij_khimicheskikh_svojstv_alkanov_quot/15-1-0-112

(Flash-gaiin "TIpoBepka 3HAHUI XUMHUYCCKHX CBOWCTB aJIKaHOB')

2.3 | ApoMaTHUYECKHUE YIICBOIOPOIBI 2 http://fcior.edu.ru/card/1345/himicheskie-svoystva-arenov-
uglublennyy-uroven-slozhnosti.html (moys1b)

2.4 | IlpupoaHbie HCTOYHUKH 3 ttp://wwwe.virtulab.net/index.php?option=com_content&view=article

YTIIEBOJIOPOIOB U UX IepepadoTKa &id=286:2009-11-14-22-37-18&catid=57:2009-11-14-21-25-

00&Itemid=108
(Bupryanbnas naboparopHas paboTa «3HaKOMCTBO ¢ 00pa3laMu
IIPUPOJIHBIX YIJIEBOJOPOIOB U MPOAYKTAMU UX [IEPEPAOOTKI).

Wroro mo pazneny 13

Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHUs

3.1 | Couptsl. DeHon 3

3.2 | Anpaerunbl. KapOOHOBBIE KUCITOTHI. 7
CrnoxHble 3upbl

3.3 | VrieBogsl 3

Hroro no paszneny 13

Pasnen 4. A3oTcoaepskamme opranudeckue coeIMHeHus

4.1 | Amunpl. AMusOKHCIOTHL Benku

3

Uroro no pazneny

3

Paspnen S. BeicokoMOJIeKYISIpHbIE COCAUHEHUS

5.1 | Hnacrmaccel. Kayuyku. Bonokua 2
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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ITOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Tema ypoxka

KommuectBo yacos

Bcero

KoHTpoibHbIE IIpakTrueckue

paboThl

paboThI

[ara
HU3yYCHUS

DIeKTpOHHBIE HU(BPOBBIC
o0pa3oBaTeNbHbIC PECYPCHI

IIpeamer oprann4ecko XUMuH, e€
BO3HUKHOBEHHUE, Pa3BUTHUE U
3HA4YCHHE

bu6nmoreka IJOK
https://m.edsoo.ru/00ae054e

Teopust CTpOCHUST OPraHUYECKUX
coenunennii A. M. byrieposa, eé
OCHOBHBIE TTOJIOKECHUS

bubmuoreka LIOK
https://m.edsoo0.ru/00ae054e

[IpencraBnenue o knaccuukanuu
OpPraHUYECKUX BEIECTB.
Howmenxknarypa
(cuctemaruyeckas) u
TPUBUAJIBHBIC HA3BAHUA
OpPraHUYeCKUX BELIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH PAI

Meran u 3TaH — npocTenIre
MIPEJICTAaBUTENM AJTKAHOB

http://him-school.ru

AJIKEeHBI: COCTaB U CTPOEHHUE,
CBOWCTBA

DTUJIEH U TTPOTIUIIEH —
MPOCTEUIIINE MPEICTABUTETU
aJIKEHOB

[IpakTnueckas padora Ne 1.
«[lonmy4yeHne STUICHA U U3yUEHUE
€ro CBOMCTB»

Ankanuensl. byraguen-1,3 u
MetuioyranueHn-1,3. Tlomyuenune



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
http://him-school.ru/

CUHTETUUYECKOTO KayuyKa U
PE3UHBI

10.

AJIKHHBI: COCTaB U OCOOEHHOCTHU
CTPOCHMS, TOMOJIOTHYCCKHIA PSIJI.
AneTuieH — npocTenmii
MIPEJICTAaBUTEb AJIKHHOB

11.

Brluucnenus no ypaBHEHUIO
XMMHYECKON peaKIuu

12.

ApeHbl: 6EH3011 ¥ TOJIYOI.
TOKCHYHOCTH apEHOB

http://fcior.edu.ru/card/1345/himicheskie-
svoystva-arenov-uglublennyy-uroven-
slozhnosti.html (Mmomynb)

13.

T'eneTnueckas cBsI3b
YIJI€BOJOPOA0B, IPUHAUIECKALITUX
K pa3JMYHbIM KJIacCaM

14.

[TpuponHbIE HCTOYHUKU
YIJIEBOJOPOJOB: IPUPOAHBIN a3 U
MONyTHBIE HEPTSHbIE ra3bl, HEPTH
1 IPOAYKTHI €€ nepepaboTKH

http://fcior.edu.ru/card/8123/stroenie-
fizicheskie-i-himicheskie-svoystva-
dienov.html (Mmomynp)

15.

[TpupoHBIE HCTOUHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN a3 U
MOTNyTHBIE HEPTSHbIE ra3bl, HEPTH
1 IPOAYKTHI €€ nepepaboTKH

16.

KonTtponsHas pabota no pasaeny
«YTIeBOAOPOIB»

17.

[IpenenbHbIe OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b

ChemGuide - aTo onmnaitH-pecypc,
KOTOPBIN MPEAOCTABIISIET MOPOOHBIHN
0030p OCHOB OPTraHUYECKON XUMHH.
371eCch BBl MOXKETE HATH MHOXKECTBO
rpaduKOB U TAOIUI], KOTOPHIE IOMOTYT
BaM JIy4Ille TIOHSITh TEOPHIO.

18.

MHOroaroMHble CIIUPTHI:
STUJICHTIIMKOJIb U TIIMLEPUH

19.

DEHOJI: CTPOEHUE MOJIEKYJIBI,




¢buznyeckue 1 XUMHUECKUE
CBOICTBa, TPUMEHEHHUE

20.

Anpaerunsl: GopManbaeTU U
arerajgbpIerua. ANeToH

21.

OHOOCHOBHBIE TIPE/ICIIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHAsI

22,

[TpakTuyeckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23.

CTeapI/IHOBaH H OJICMHOBAsA
KHCJIOTHI, KaK MPEACTaBUTCIIN
BBICHIHUX Kap6OHOBI>IX KHCIIOT

24,

Mpbu1a KaK COJIM BBICIIIUX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
JICUCTBUE

25.

CrnoxHble 3(upbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
KUCHOT. ['Maponns3 cinosxHbIx

3¢upoB

26.

XKupsl: runponus, npuMeHeHue,
OMOJI0rYecKast pojib )KUPOB

217.

YrneBoasl: COCTaB,
Kkinaccudukanus. Baxuenmme
MPEACTaBUTENH: TII0KO034,
bpykTo3a, caxaposa

http://chemistry.narod.ru

28.

Kpaxman u nemnrono3a kak
MIPUPOIHBIE OJIUMEPDI

29.

Kontponbnas pabota mo pazaery
«Kucnopoaconepxaiune
OpPTaHUYECKHE COCTUHEHHSI»

30.

AMUWHBI: METHJIAMWH M aHUJIUH

http://experiment.edu.ru

31.

AMUHOKHUCIIOTHI KaK aM(OTepHbIe



http://chemistry.narod.ru/
http://experiment.edu.ru/

OpraHN4YeCKHUE COCTUHEHUS, UX
OHOJIOTMYECKOE 3HAUECHHE.
Ilenrtuabl

32. | benku kak mpUpOIHBIC
BBICOKOMOJICKYJISIPHEIE
COCIMHEHUS

33. OCHOBHBIE TTIOHATHASA XUMHHU
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN

34. | OcHOBHBIE METO/bI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHmi. I1macTMaccsl,
Kay4yKH, BOJIOKHA

http://school-sector.relarn.ru/nsm/

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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