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MNOACHUTEJBHAS 3AIIMCKA

[IporpamMa 1o XMMHUHU Ha YpPOBHE CpegHero obmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepauuny,
TpeOOBaHUH K pe3ysbTaTaM OCBOEHUS (elepanbHOil 00pa3oBaTeIbHOM IPOrpaMMbl CPETHETO OOLIEro
obpazoBanus (POII COO), npeacraBneHHblx B denepaibHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom Konuenmuu mnpenogaBaHusi ydyeOHOro mnpeamera «XUMHS» B
oOpa3oBaTenpHbIX  opranuzanusax  Poccuiickoit — @enepanuu,  peaau3ylOLUX  OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOTrPAMMBI, M OCHOBHBIX NONOXKEHUH «CTpareruu pa3BUTUsS BOCIUTaHHUS B
Poccuiickoit ®enepaunn Ha nepuon 1o 2025 rona» (Pacnopsokenue IlpaBurenscrBa PO ot 29.05.
2015 Ne 996 - p.).

Pabouas nporpamma 1o npeamery «XuMHs» COCTaBJIeHa Ha OCHOBE CIIEAYIOIIMX HOPMAaTUBHBIX
JOKYMEHTOB:

- @enepanbHOro 3akoHa ot 29 mekadpst 2012 rog Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoii
Oenepauuny (c1.2, 11.9);

- @enepabHOTO TOCYIAPCTBEHHOTO0 00pa30BaTENIBHOIO CTaHAAapTa CPEAHEro 00IIero oopa3oBaHus,
yTB. ipuka3zoM MunHoOpHayku Poccun ot 17.05.2012 Ne 413, pemakums ¢ u3meHenussmu Ne 732 ot
12.08.2022, ¢ usmenenusmu ot 27.12.2023 (ITpuka3z Munnpocsemenuss Nel(028);

- OenepaibHON  00pa30BaTEIBHOM TPOrPaMMBI  CpeHEro oOmiero oOpa3oBaHus  (TMpUKa3
MunucrepcrBa npocseuienus Poccuiickoit @enepanuun ot 18.05.2023 Ne371, 3apeructpupoBaH
12.07.2023 Ne74228) c wusmenenusimu ot 01.02.2024 (mpukaz MunnprnocBemeHusNe62), c
n3MeHeHusMu ot 19.03.2024 (npuka3 Munnpocseenus Nel71);

- @enepanbHOTO MepeyHsi y4eOHHMKOB, PEKOMEHIOBAHHBIX K HCIIOJIb30BAaHHIO B 00pa30oBaTEIbHBIX
YUPEXKJIEHUSAX, PEATU3YIONINX MPOorpamMmbl 00IIero oOpa3oBaHHUs U MMEIOIIMX TOCYAapCTBEHHYIO
akkpenuTanuio, Ha 2024-2025 yueOHbIH rog;

- I'omoBoro kanenaapHoro yueoHoro rpapuka MbBOY «'umuazus Ne®» Ha 2024-2025 yueOHblii rof;
- Ilonoxenuss o pabouux mnporpammax y4eOHBIX MpEAMETOB, y4eOHBIX KypcOB (B TOM HHUCIIE
BHEYPOYHOI1 IeATeTbHOCTH), yueOHbIX Moayieil B MBOVY «I'umHa3zus Ne8»;

- OcHoBHoM 06pazoBatenbHOU porpamMmMbl COO MBOYVY «I'umuazus Ne8y.

YueOHO-MeToANYeCKHUIl KOMILIEKT COCTOUT M3:
- Yuebnuk: ["abpuensa O.C. Xumus. 10 knace (06a3oBsbiit ypoBeHns) @PI'OC: M.: [Ipoda, 2020;
- Meroauueckoe nmocooue. bazosriit ypoBens. 10 kimacc (aBropsi: O. C. I'abpuensn, C. A. Cnaakos).

OcHOBY NOJX0/0B K pa3pabOTKe IMpOrpamMMbl M0 XMMHHU, K ONPEAETICHUI0 OOIleH cTpareruu
oOyueHus1, BOCIUTAHUSI M pa3BUTHSI 00y4aroUINXCcs CpeicTBaMU yueOHOTro mpeameTa «XuMush» s 10—
11 ximaccoB Ha 0a30BOM YypOBHE COCTaBWIM KOHIenTyainbHble mojoxkeHuss PI'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIeJIeH, COoJiepKaHus, pe3yJlbTaToB OOy4eHHMs W TpeOOBaHHH K YpPOBHIO
IIOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oopazoBaHue, MOTydaeMoe BBITYCKHUKaMU 00111e00pa3oBaTelbHO OpraHu3aIui,
SBJIAETCS HEOTHEMJIEMOH YacThi0 HMX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEpIIAIONIMM 3TarioM
peanu3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE KITIOYEBBIX IICHHOCTEH, MPUCYIIHX
LIEJIOCTHOM CHCTEME XUMHUYECKOro 00pa3oBaHMs. OJTH IEHHOCTH KacaloTCsi MO3HAHUS 3aKOHOB
IpUPOJBI, (OPMHUPOBAHUST MHPOBO33PEHUS M OOILIEH KYJIbTYphI YENIOBEKA, a TaKKe IKOJIOTHYCCKU
00OCHOBAHHOTO OTHOUICHHUSI K CBOEMY 3/I0POBBIO M HPUPOAHOHN cpexe. Peannsyercs xumuueckoe



oOpa3oBaHure OOY4YAIOIMIUXCS Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHHS CpEICTBAMU Y4eOHOTO
npenMera «XHUMHs», COJIEpP)KaHUE U MOCTPOCHHE KOTOPOIo OMpEe/esieHbl B MpOrpaMMe Mo XUMHHU C
y4€ToM crienu(pUKA HAyKH XUMHUHU, €€ 3HAYCHHs B TMO3HAHUHU MPHPOJBI U B MATEPHAIBHON KU3HH
obmiecTBa, a TaKkKe C y4€ToM OOMMX IeNell W HPUHIUIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeHero 001ero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK JJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HWIPacT OCOOYI0 pOJib B COBPEMEHHOM
UMBUJIM3ALMU, B CO3/IaHUM HOBOM 0a3pl MaTepuanbHOM KyiabTypbl. OHa BHOCHT CBOM BKIIaJ B
(dhopMUpOBaHHE PAIMOHATILHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHUE IICIOCTHOTO IMPEACTABICHUS 00
OKpY>KarollleM MUpe KaK 0 €IMHCTBE IPUPOJIbI U YeIOBEKa, KOTOPOe GOPMUPYETCS B XUMHUH HA OCHOBE
MMOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIErO0 MHpPa, OCO3HAHHUS B3aMMOCBS3H MEXIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU TPUMEHEHUSI.

TecHo BSaHMO,Z[efICTBYH C ApyruMu €CTCCTBCHHBIMHM HayKaMHM, XHMHS CTalla HEOThEMIIEMOU
4acCTbIO MHpOBOﬁ KYJIbTYPHI, HGO6XOI[I/IMI)IM YCJIOBUCM YCIICIHHOI'O TpyJda MW KU3HHU KaXKAOI'O 4JICHA
O6H.I€CTB3.. COBpeMCHHaﬂ XUMHI KaK HaykKa CO3HUJaTcClIibHAsl, KAaK HayKa BBICOKHX TEXHOJIOT Ui
HallpaBJICHA Ha PCHICHHC r100aJbHBIX HpO6H€M YCTOP'IHHBOFO Pa3BUTHA YCIIOBCUCCTBA — CBIpLCBOﬁ,
SHGPFSTHQGCKOI;'I, HHMCBOﬁ, 9KOJIOTHYECKOH 0€30IaCHOCTH U OXpPaHbl 3I0POBbAI.

B cooTBeTcTBHYM € 0OLIMMHU LETAMH M IPUHIUIIAMU CPEHETO 0011ero 00pa3oBaHus CoJepKaHNe
npenmMera «Xumusi» (10—11 kiaccel, 6a30BbIi ypOBEHb NU3YUEHUS) OPUEHTUPOBAHO IIPEUMYILIECTBEHHO
Ha OOILEKYJIbTYpHYIO IOJAIOTOBKY OOydaromMXcs, HEOOXOAMMYI0 MM JUIl  BBIPAaOOTKHU
MHUPOBO33PEHUYECKMX OpPUEHTHUPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLMYMA, IPOJOJIKEHUS
00pa3oBaHMs B pa3InYHbIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocCTaBAIOMKME TIpeMeTa «XUMUS» SBIAIOTCA 0a30Bble Kypchl — «OpraHuyeckasl XUuMus» u
«O0masi 1 HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHMsI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM MO HEOpPraHMYeCKOW XMMHUM (C BKJIIOUYEHHEM 3HaHUM U3
oOuiel XMMHUM) U opraHudeckol XxumMuu. GopMUpOBaHUE JTaHHOM CUCTEMbI 3HAHUM MpPH HM3Y4YEHUU
npenMera 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCEr0 MHOTrooOpasus BELIECTB HA OCHOBE
OOIIMX TIOHSTH, 3aKOHOB ¥ TEOPUN XHUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranundeckas xumusi» u «OOmiass ¥ HeopraHudeckas
XUMHUsD» C(HOPMHUpPOBAHA B MPOrpaMMe MO XHMHUHM Ha OCHOBE CHCTEMHOIO MOAXO0Ja K HM3YYEHHUIO
yueOHOro wmatepuana U OOYyCIIOBI€HAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha
ONpeeNIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKoll XHMHM BEIIECTBa
paccMaTpuBarOTCA Ha YPOBHE KJIACCHUUECKON TEOPUU CTPOCHMSI OPraHUYECKUX COEAMHEHHH, a TaKkKe
Ha YPOBHE CTEPEOXMMMUYECKUX M AJIEKTPOHHBIX MPEACTAaBICHUIN O CTpoeHUH BelecTB. CBeaeHus 00
M3y4aeMbIX B Kypce BEILeCTBaxX JAl0TCs B Pa3BUTUHU — OT YIJIEBOJIOPOJIOB JI0 CIOKHBIX OMOIOTUYECKH
aKTUBHBIX COEJIMHEHHH. B Kypce opraHndyeckoil XMMHMHU IMOJIYYalOT pa3BUTHE CPOPMUPOBAHHBIE HA
YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHs NEpBOHAYAJIbHBIE NMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIaCCU()MKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHHUS, O
XUMHUYECKON pPEaKIINH.

[Ton HOBBIM yTJIOM 3peHHs B TpeaMeTe «XuMHs» 0a30BOrO ypOBHS paccMaTpUBAETCS
W3y4eHHBII Ha YpPOBHE OCHOBHOTO O0OmIEro 0Opa3oBaHUS TEOPETHUYECKWUN Marepuan u
(hakTOJIOTMUECKHE CBEJICHHUS O BEIMIECTBAX M XUMUIECKOM peakinu. Tak, B 4aCTHOCTH, B Kypce «O0ras
U HEOpPraHWYEeCKash XUMHUS» OOYYaIOUIMMCS TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
MIEPUOIMYECKOT0 3aKOHA C OOIIETEOPETUYECKUX W METOJOJOTHYECKUX TO3UIUHN, TIy0)Ke MOHSTH



HUCTOPUYECKOE H3MEHEHHE (YHKIUH 3TOro 3akoHa — OT o0oOmaromeid 10 OOBICHAIOMEH U
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHM O Ba)KHEHMINMX BELIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX M
IIPUMEHEHHUH, a4 TAK)K€ O XMMHMUYECKHX PEaKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IMPOTEKAHUS
nomnosnHsiercs B Kypcax 10 n 11 kiaccoB asemeHTamMu cofiepKaHusl, UMEIOLUMU KYJIbTYpPOJIOTHYECKUI
U IPUKIAJIHON XapakTep. DTU 3HAHUA CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XUMHUU C JIPYTHUMHU
HayKaMH, PacKpbIBalOT €€ pOJIb B II03HABATEIBHOW M IIPAKTUYECKOW JEATEIBHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCHIUTAHUIO YBAXCHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPHU U MPAKTHUECKUX
IPUIIOKEHUH XUMHUH, MOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HaYMMBbIX IPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIMBATE HH(POPMALIUIO U IIPUMEHSTh
e€ i [ONOJHEHWs  3HAHUM, pEUIEHMs  MHTEJUIEKTYalbHBIX W AKCIEPUMEHTAJIbHBIX
HCClIeIoBaTeNbCKUX 3a7a4y. B 1enoM conep:kanue ydeOHOro mnpenMera «XHMUS» JaHHOTO YPOBHS
U3yYeHHUs] OPUEHTHPOBAHO HAa (OPMHUPOBAHUE y OOYYArOIMXCS MHPOBO33PEHUYECKOM OCHOBBI JUIs
NOHUMaHHUsT (PUIOCOPCKUX WACH, TaKMX Kak: MaTepHallbHOE EJAWHCTBO HEOPTaHUYECKOTO W
OpPraHUYeCcKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, [1I03HABAEMOCTh
MPUPOJHBIX SBICHHUN MyTEM DKCIIEPUMEHTA M PEIICHUS MPOTHBOPEUYH MEXy HOBBIMU (haKTaMH U
TEOPETUUECKUMHU MPEANOChIKAMU, OCO3HAHUE POJIM XUMHH B PEIIEHUU 3KOJOTHYECKUX Mpoliem, a
Takxke MpolieM cOepeXeHUs SHEPreTUYECKUX PECYpPCOB, ChIPbsS, CO3/IaHHMsS HOBBIX TEXHOJOTHH M
MaTEpHAJIOB.

B mutane pemieHus 3ajad BOCHHMTaHUS, Pa3BUTHS U COLUAIM3ALMU OOYYAIOLIUXCS HPUHATHIC
[IPOrpaMMOil MO0 XMMHMU MOAXOAbl K OINPEAENCHUIO COACpkKaHMS U IIOCTPOCHUS IIperMeTa
pegycMaTpuBaroT (OpMUPOBAHNE YHUBEPCATIBHBIX YUEOHBIX IEHCTBUM, UMEIOIUX 0a30BOE 3HAUCHHE
JUI  Pa3UYHBIX BUJAOB JIEATEILHOCTU: peElIeHus mpoOjieM, IOUCKa, aHanmu3a U o0paboTKu
nH(popMaluy, HEOOXOAMMBIX [UIs MPHUOOPETEHUs OIbITa MPAKTUYECKOW U HCCIEeA0BaTEIbCKOM
JeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XMUMHUH.

B npaktuke nmpenogaBaHus XUMUU KaKk Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs, TaK U Ha
YPOBHE CpeHero o01ero oopa3oBaHusi, MpH ONPEACICHUN COIEPKATEIbHON XapaKTepUCTUKU Lieen
U3Y4YEHHs] MpEAMETa HaIPAaBICHUEM IE€PBOCTENEHHOW 3HAYMMOCTH TPAJAMLMOHHO IPU3HAETCS
(¢bopMHpOBaHME OCHOB XMMHMYECKOM Hayku Kak o0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS,
IIPAKTUYECKON JEATEIIBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHpPOBOH KyilbTypbl. C
METOJIMYECKON TOUYKU 3PEHHUS TaKOW MOJXOJ K ONpPEAENCHUIO LieNiel M3y4eHUs IpeaMeTa SBISeTCs
BITOJIHE OIPABJaHHbIM.

CornacHo JaHHOHW TOYKE 3pEHUS TJIaBHBIMU IEJISIMU U3yUeHUs MpeaMera « XuMus» Ha 0a30BOM
ypoBHe (10 —11 xJ1.) saBstroTCS:

(hopMHUpPOBaHHE CUCTEMbBl XUMHUYECKUX 3HAHUHN KaK BAXKHEHUIIICH COCTABIISIONIECH €CTECTBEHHOHAYYHOU
KapTUHBI MHPA, B OCHOBE KOTOPOU JIeXKAT KITFOUEBBIE MOHATH, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUH
XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TOHMMAHHE CYIIHOCTH JOCTYIHBIX OOO0OIIeHUA
MHPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH MX PA3BUTHS U CTAHOBJICHHS,;
(dbopMUpOBaHHE U pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOJaX MO3HAHMS BEUIECTB U XUMUYECKUX
peakmuii, HEOOXOAMMBIX I TPHOOPETEHUS YMEHWW OpPUEHTHPOBATHCSI B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTHUUECKON U TTOBCETHEBHOMN KU3HU,
pa3BUTHE YMEHHH M CIOCOOOB [EATENBHOCTH, CBSI3aHHBIX C HAONIOJIGHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM TPaBIII 0€301TaCHOT0 00OpaIieHus C BEIECTBAMH.



Hapsny ¢ atum, conepskarenbHas XapakTepUCTHKa LeJIed M 3aJad W3Yy4eHHUs INpeaMeTa B
IIPOrpaMMe 10 XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBMM C HOBBIMHM IIPUOPUTETAMU B
cucreme cpeaHero ooOmero obpasoBanus. CerogHs B MpEnojaBaHUU XUMHUHU B OOJBIICH CTEIEeHU
OTIAETCS MPEAIIOYTEHUE NMPAKTUYECKON KOMIIOHEHTE COAepX aHUsl O0yueHUsi, OpPUEHTUPOBAHHOW Ha
IIOJIFOTOBKY BBIIYCKHHMKA 00111€00pa30BaTeIbHON OpraHu3aliy, BjIaICioUiero He HabOpoM 3HaHUi, a
(GYHKIMOHATBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTUBHOTO MOJIYYCHHS 3HAHUN U
IIPUMEHEHHUSI UX B pEAIbHOM KM3HU JUISl pELICHMSI IPAaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3THM NpH M3y4eHUH MpeaMeTa «XUMEs» JOMUHUPYIOIIee 3HaUeHHE NMPHOOPETaroT
TaKMe 1NN U 3a/1a4U, KaK:

ajanTanysg OOYYaroLIMXCs K YCJIOBUSM JAMHAMUYHO Pa3BHBAIOLIETOCS MHpa, (POPMHPOBAHUE
WHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K C€amMoOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbBHOMY IIPUHATHIO T'PAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOyUYaIOIIMXCS KJIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIUMN), UMEIOIIUX
YHUBEpCAIbHOE 3HAYCHUE JIJIS1 PA3JIMYHBIX BUAOB JEATEILHOCTH: PELICHUs TPOOJIeM, IOUCKa, aHalnu3a
u 00paboTku uHOpMaMK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIbITa JESTEIBHOCTH, KOTOpPas
3aHMMAaeT Ba)KHOE MECTO B TO3HAHUM XUMHH, a TaKXKe JUIsl OUEHKU C TMO3ULIUNA IKOJIOTUYECKOM
0€30MMaCHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHUYECCKHX IPOIECCOB HA OPraHHW3M 4YeJIOBEKa U

MIPUPOJHYIO CPENY;

pa3BUTHE I1O3HABATEJIbHBIX HHTEPECOB, WMHTEJUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
00yyJaroImuxcs: ClIoOCOOHOCTH CaMOCTOSITEIBHO IPUOOPETATh HOBBIE 3HAHUS 10 XMMUHU B COOTBETCTBUU
C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIIOJIBb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHBIE TEXHOJIOTUH IS
MIOMCKA U aHaJIM3a yueOHOH U HayYHO-TIONYJISIPHOW HHPOPMALIUU XUMUYECKOTO COJIepKaHMS;

dbopMupOBaHHE W PA3BUTHE Y OOYUYAIOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHHUS,
Ha0II0IaTEIFHOCTH, COOPAHHOCTH, aKKYpPaTHOCTU, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MIPU TUTAHUPOBAHUH U MTPOBEACHUN XUMHYECKOTO KCIIEPUMEHTA;

BOCIIMTAaHHUC Y 06y11a101111/1xc;1 Y6C)I(I[éHHOCTI/I B FYMaHHCTquCKOﬁ HAIlpaBJICHHOCTH XUMHHU, eé
BaYKHOH PpOJin B pCIICHHUN r7100aJIbHBIX HpO6J’I€M palrOHAJIBLHOIO NPHUPOAOIIOJIb30BaAHNA, ITOITOJIHCHU A
OHEPICTUYCCKUX PCCYPCOB U COXPAHCHUA IMPUPOAHOI'O PABHOBCCHA, OCO3HAHUIA HeO6XOI[I/IMOCTI/I
6epe>KHor0 OTHOILICHUA K IMpUpPOJAC W CBOCMY 3J0POBbBIO, a TaAKIKEC HpI/IO6peTeHI/IH OIIbITa
HCIIOJIb30BAHUS MOJTYYCHHBIX 3HAHUI JJI TPUHATUA TPAMOTHBIX peIHCHI/IfI B CUTYyalluAX, CBA3AHHBIX C
XUMHUYCCKUMHU SBJIICHHUAMMU.

LleseBble OpHEHTHPHI Pe3yIbTATOB BOCIUTAHNUS HA YPOBHE CpeHero o01mero
o0pa3zoBaHusl.

esieBbie OpHEHTHUPBHI

I'paxnanckoe Bocnuranue




OCO3HaHHO BBIP@KAIOIIMA CBOIO POCCUHCKYH) TPaXKIAHCKYH IPUHAJIEKHOCTD
(MIEHTUYHOCTH) B TOJUKYJIBTYPHOM, MHOTOHAIIMOHAIBHOM W MHOTOKOH()ECCHOHATHHOM
POCCUICKOM OOLIECTBE, B MUPOBOM COOOIIECTBE.

Co3zHaromuil cBO€ eIMHCTBO ¢ HapoAoM Poccum Kak MCTOYHHMKOM BJIACTH M CYOBEKTOM
TBICAYEIIETHE POCCHUMCKOM T'OCYIAapCTBEHHOCTH, C POCCHMHCKMM TIOCyIapCTBOM,
OTBETCTBEHHOCTb 3a €r0 pa3BUTHE B HACTOALIEM U OyAylleM Ha OCHOBE MCTOPUYECKOIO
MPOCBELIEHUS, CHOPMUPOBAHHOIO  POCCHUMCKOTO  HAIMOHAIBHOIO  HUCTOPUYECKOTO
CO3HAHUA.

[TposiBisitOIIMH  TOTOBHOCTh K 3amure PoauHbl, CHOCOOHBI apryMEHTUPOBAHHO
OTCTauBaTh CYBEPEHHUTET U AOCTOMHCTBO Hapona Poccum u Poccuiickoro rocynapcrsa,
COXPAHATH U 3alMIIATh HCTOPUYECKYIO MPABLY.

OpHeHTHpOBaHHLIﬁ Ha aKTHUBHOC I'PAXKAAHCKOC Yy4aCTUC HAa OCHOBC YBAXXCHHA 3aKOHA U

MpaBoIOPsIIKa, IPaB U CBOOO/ COTPak/iaH.

Oco3HaHHO W JESATENBHO BBIPAXKAIOUINN HENPUATHE 000 JUCKPUMHUHAIIMH TI0
COLIMAJIbHBIM, HALUMOHAJIbHBIM, pPACOBBIM, PEIUTMO3HBIM IIpU3HAKaM, IPOSBICHUI
JKCTPEMU3MA, TEPPOPHU3MA, KOPPYIILIUH, AHTUTOCYJAPCTBEHHON JEATEIBbHOCTH.

O6namaroniuii  OMBITOM TPaXKIAHCKOW  COLMAIBHO 3HAYMMOM  JIeITeNbHOCTH (B
YYEHHUYECKOM CaMOYTpaBJICHUH, BOJIOHTEPCKOM JIBYDKEHHH, JKOJIOTHYECKHX,
BOCHHOIIATPUOTHYCCKUX H JIp. O0BEAUHEHHUSAX, aKIHIX, TPOTpaMMax).

IIarprnoTnyeckoe BoCIUTaHHE

Beipakaromuil CBOX HallMOHAIBHYIO, STHUYECKYIO IPUHAJIEKHOCTD, IPUBEPKEHHOCTD K
POJHOM KyJIbTYpe, TI000Bb K CBOEMY Hapoy.

Co3Haromuii Mpu4acTHOCTh K MHOTOHallMOHAIbHOMY Hapoay Poccuiickoit denepanun,
Poccuiickomy OTedecTBy, pOCCUICKYIO KYJIBTYPHYIO HICHTHYHOCTb.

[TposBiIsArOIINI AESATEIPHOE HEHHOCTHOE OTHOLIEHUE K UCTOPHUUECKOMY U KYJIBTYPHOMY
HAacJIEeQUI0 CBOEro M Jpyrux HapoloB Poccum, TpaauuusaMm, npasgHUKaM, MMaMsATHUKaM
HapoJ0B, IPOKUBAIOIINX B POAHOM cTpaHe — Poccun.

[TposiBisironii  yBaXK€HME K COOTEUECTBEHHMKAM, IIPOXKHUBAIOIIUM 3a pyOexoM,

MOAJEP/KUBAIOIINAN UX IIpaBa, 3alIUTy HUX HHTEPECOB B COXPAHEHUU POCCUMCKOU
KYJIbTYPHOU UJEHTUYHOCTH.

J/lyXOBHO-HPABCTBEHHOE BOCIIUTAHHE




[IposiBasiromIMii TPUBEPKEHHOCTh TPAJAULMOHHBIM J1yXOBHO-HPABCTBEHHBIM LIEHHOCTSIM,
KyJapType HaponoB Poccum ¢ y4€TOM  MHPOBO33PEHUYECKOrO, HAIMOHAIBHOIO,
KOH()EeCCHOHAIBHOTO CAaMOOTIPEICICHHUS.

JIeHCTBYIOINM M OLIEHUBAIOIIMN CBOE ITOBEIECHUE U IOCTYNKH, MOBEACHUE U MTOCTYIIKH
JOPYTUX JHOJEH C NO3ULHUNA TPAIULIMOHHBIX POCCUMCKUX IyXOBHO-HPAaBCTBEHHBIX [ICHHOCTEU
A HOPM C OCO3HAaHHEM IOCJIEACTBUU IOCTYIIKOB, ACSATEIBHO BBIPAXKAIOLIUN HENPUITUE
AHTUTYMaHHBIX M aCOLMAJBHBIX IIOCTYIIKOB, IIOBEIECHUS, IPOTUBOPEYAIUX OTUM
LIEHHOCTSIM.

[TposBrsitomni  yBa)keHHE K JKM3HM W JOCTOMHCTBY Ka)XJOro YeloBeKa, CBOOOE
MHPOBO33PEHUECKOTO BBIOOpa W CAMOOMPENEICHHS, K MPEACTABUTEISAM Pa3IUIHBIX
STHUYECKHUX TPy, PEJIUTHd HapodoB Poccum, MX HaMOHAIBHOMY JOCTOMHCTBY U
PEJNUTMO3HBIM YYBCTBAM € YUYETOM COOJIIOJIEHUSI KOHCTUTYLIMOHHBIX IpaB U CBOOOJ BCEX
IPaKJIaH.

[JonuMarommii ¥ JEATENBbHO  BBIPAKAIOIIMK  LEHHOCTh  MEXKHALMOHAJIBHOTIO,
MEXKPEIUTHO3HOTO COTJIacusl JIoJield, HapoaoB B Poccuu, CIOCOOHBIN BECTH IUAJIOT C
JIOABMH  PA3HBIX HAUIMOHAIBHOCTEH, OTHOLIEHWS K PEIWTHA W PEIUTHO3HOM
MPUHAITIC)KHOCTH, HAXOIUTh OOIINE LEIH U COTPYAHUYATH ISl X JOCTHKEHUSI.

OpUEeHTUPOBAaHHBIM Ha CO3JaHME€ YCTOWYMBOM CEMbU Ha OCHOBE POCCHUHUCKHX
TPaJIMLIUOHHBIX CEMEMHBIX IIEHHOCTEH; MOHMMaHMs Opaka Kak COH3a MYXYHUHBI M
KEHUIUHBI JUIsI CO3JaHUs CEMBH, POXKIECHHS U BOCIUTAHUSA B CEMbE JETEH; HENPUATHUSA
HAaCHJIUA B CEMbE, YX0/1a OT POAUTEIBCKON OTBETCTBEHHOCTH.

Ob6magatoruii  chOpMHUPOBAaHHBIMU TIPEACTABICHUSAMH O IICHHOCTH W 3HAYCHUU B
OTEUECTBEHHOM M MHUPOBOM KyJIBTYpe S3BIKOB M JMTEpATypsl HapoaoB Poccuw,
JEMOHCTPUPYIOIINN yCTOMYUBBIA HHTEPEC K YTEHUIO KaK CPEACTBY NTO3HAHUSA

OTEYECTBCHHOW U MUPOBOM JYXOBHOH KYJIBTYPBI.

JcTeTHYecKoe BOCIUTAHUE

Boelpakatomuii MOHMMaHHE I[IEHHOCTH OTE€YECTBEHHOIO M MHPOBOIO HMCKYCCTBa,
POCCUICKOI0 U MUPOBOT'O XYJI0KECTBEHHOI'O HACIIEIUSI.

[IposiBnsrOIIMi  BOCIIPUMMYMBOCTE K  pasHbIM BHAAM  MCKYCCTBA, IIOHUMaHUE
SMOIMOHAIBHOTO BO3/ICHCTBUSL UCKYCCTBA, €r0 BIUSHUS HA MOBEACHHUE JIIOJICH, YMEIOIINI
KPUTUYECKH OLIEHUBATh TO BIIUSIHUE.

[IposiBasitomnii MOHUMAaHUE XYA0KECTBEHHOM KYJIBTYPhI KaK CPEJICTBA KOMMYHUKAIIUU 1
CaMOBBIPa)KEHHS B COBPEMEHHOM OOIIIECTBE, 3HAYECHUSI HPABCTBEHHBIX HOPM, IIEHHOCTEH,
TpaguLUii B HCKYCCTBE.

OpueHTHpOBaHHBIE HA OCO3HAHHOE TBOPYECKOE CaMOBBIPAKEHHUE, pEATHU3aLNI0
TBOPUECKHX CIIOCOOHOCTEH B pa3HBIX BHJAX MCKycCTBA C YYE€TOM POCCHUHUCKHX

TPAJIUIIMOHHBIX JTyXOBHBIX M HPABCTBCHHBIX IIEHHOCTCH, Ha ACTCTUYCCKOE OOYCTPOUCTBO
COOCTBEHHOIO OBITA.

®dusznyeckoe  BOCIHUTaHHe, (OPMHPOBaAHUE  KYJbTYpPbl  3A0POBbS M
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[TonuMaromuii ¥ BbIpaXkaroUui B MPAKTUYECKOW ACSATENBHOCTH LIEHHOCTb KU3HH,
310pOBbs U 0€30MaCHOCTH, 3HAYEHUE JTUYHBIX YCUIINN B COXPAaHEHUHU B YKPETJIEHUU CBOETO
3I0POBBS U 3[I0POBBS APYTUX JIFOCH.

CoOmoaromuii mpaBWjia JWYHOW W OOINECTBEHHOW O€30macHOCTH, B TOM YHUCIIE
0€301MacHOT0 TIOBEIeHUsT B MH(OPMAIIMOHHOMN cpelie.

Bripakaromuii Ha MpakTHKE YCTAHOBKY Ha 370POBBIN 00pa3 KU3HM (310pOBOE MUTAHUE,
COOJIOZICHHE TUTUEHBI, PEXKUM 3aHITHIA U OTIbIXA, PETYISIPHYIO (PM3MUECKYIO0 aKTUBHOCTH),
CTpeMJIeHHE K (PU3NMYECKOMY COBEPLICHCTBOBAHHIO, COOIOAIONTNI U MpONaran Py
0€30IacHbII 1 3JI0POBBIH 00pa3 )KU3HU.

[IposBrsitomniA  CO3HATENIbHOE M OOOCHOBAHHOE HEMPHUSATUE BPEIHBIX MPHUBBIUEK
(KypeHus, YIOTpPEOJICHHSI aNKOTOJs, HApPKOTHKOB, JIOOBIX (opM 3aBUCHMOCTEN),
JNECTPYKTUBHOTO TOBEACHUSI B OOIIECTBE M HU(PPOBOU Cpele, MOHMMaHUE WX Bpena AJis
(PU3UYECKOTO U NICUXUYECKOTO 3I0POBbSI.

JleMoHCTpUpYIOIIMK  HaBBIKM  pediIexcuu  CcBOEro  cocTOosHHS  ((U3UYECKOro,
SMOIMOHATBHOTO, TICUXOJOTHYECKOT0), COCTOSHHSI APYTUX JIOACH C TOYKHA 3PECHHS
0€30MMacHOCTH, CO3HATEIBHOTO YIPABICHUS CBOMM HMOIMOHAIBHBIM COCTOSTHHEM,
Pa3BUBAIONINI CIIOCOOHOCTH aJalTUPOBATHCS K CTPECCOBBIM CUTYalMsIM B OOIICHUH, B
Pa3HBIX KOJUICKTHUBAX, K MEHSIOMIMMCS YCIOBUSM (COIMAIbHBIM, HH(GOPMAIIMOHHBIM,
MIPUPOJIHBIM).

TpynoBoe BocnuTanue

VYBakaroni TPy, pe3yinbTaThl TPyAa, TPYAOBbIE H MPO(ECCHOHAIBHBIE JOCTHKCHHS
CBOMX 3€MJIIKOB, MX BKJaJ B PAa3BUTUE CBOErO MOCEJIEHUS, Kpasi, CTpPaHbl, TPYIOBBIC
JOCTH>KEHHST POCCUICKOTO HAapoa.

[IposiBasitouii crmocOOHOCTh K TBOPUECKOMY CO3MJIaTEILHOMY COIMAIBLHO 3HAUYUMOMY
TpyAdy B JOCTYHNHBIX II0 BO3pPACTy COLUAIBHO-TPYIOBBIX pOJSX, B TOM 4YHUCIE
MpEeANPUHUMATENBCKON ACATENBHOCTH B YCIOBHUSAX CaAMO3aHATOCTH WM HAEMHOTO TPY/Ia.

Y4acTByromuii B COUUAIBHO 3HAYMMON TPYAOBOM JAEATEIBHOCTH PA3HOIO BHJIA B

ceMbe, 00Ieo0pa3oBaTEeILHON OpraHU3allk, CBOCH MECTHOCTH, B TOM YHCJE
OIJIJAYMBAa€MOM  TPYyJ€ B KaHUKYJSIPHbIE TEpUOAbI, C Yy4€TOM  COOIIOACHHUS
3aKOHOJATENbCTBA.

Brlpakaromuii  OCO3HAHHYIO TOTOBHOCTH K TMOJYYCHHIO TMPOGECCHOHATHLHOTO
o0Opa3oBaHUs, K HEIPEPHIBHOMY 00pa30BaHUIO B TEUEHHE )KM3HU KaK YCIOBHIO YCHEIIHOMN
npo¢eCCUOHANTBHOM U OOIIECTBEHHOHN ACSITEIHBHOCTH.

[Tonnmaronmii cneunuKy TPYAOBOM AEATEIBHOCTH, PEryJIMPOBAHUSA TPYIOBBIX
OTHONICHHWH,  caMooOpa3oBaHUSI W  NPOPECCHOHATBLHOW  CaMOINOATOTOBKH B
WH(HOPMAIIMOHHOM BBICOKOTEXHOJIOTMYECKOM OOIIECTBE, TOTOBBIA YUUTHCS U TPYIUTHCS B
COBPEMEHHOM O0ILIECTBE.

OpueHTHPOBAHHBIM Ha OCO3HAHHBIM BHIOOP cdepbl TPYIAOBOH, MpodeccHOHAIbHOM
NESITEIbHOCTY B POCCHUHCKOM OOLIECTBE € YYETOM JIMYHBIX >KM3HEHHBIX IUIAHOB,
noTpeOHOCTEN CBOEH ceMbH, 00IIIeCTBRa.

IK0JI0rHYeCcKOe BOCIIUTAHUE




JleMoHCTpHUpYIOIIKK B MOBEACHUN CHOPMHUPOBAHHOCTH KOJIOTUYECKON KYIbTYpHI Ha
OCHOBE NOHUMAaHUS BJIMSHUSA COLUAIBHO-’KOHOMUYECKUX IMPOLIECCOB HA MPUPOIY, B TOM
YHClie Ha II100aTbHOM YPOBHE, OTBETCTBEHHOCTD 3a JICHCTBUS B IPUPOJAHOHN CpeIE.

Brrpaxaromuil 1eaTeapH0e HENPUATHE AEUCTBUM, TPUHOCSIINX BPE MPUPOJIE.

IIpuMeHArONIMI 3HaHKs €CTECTBEHHBIX U COLMAIbHBIX HAYK U1 PA3yMHOTO,
OepexKIIMBOTO MPUPOIONOIB30BAHUA B OBITY, 0OIIIECTBEHHOM MPOCTPAHCTRBE.

HNmeromunii 1 pa3BUBAONIMK ONBIT 3KOJIOTMYECKHA HAMNPABIECHHOW, MPUPOJOOXPAHHOM,

pecypcocOeperamIieii  AesTeIbHOCTH, YYacCTBYIOIIUKA B €r0 MPUOOpPETEHWH JIPYTUMH
JOIBMU.

HeHHOCTl/I HAYYHOI'0O MNO3HAHUA

JlesiTeIbHO BRIpAXKAIOLIUI TO3HABATEIbHBIE HHTEPECH B Pa3HBIX MPEAMETHBIX 001aCTAX
C Y4€TOM CBOMX HHTEPECOB, CIIOCOOHOCTEH, TOCTIKCHUH.

OO6namaroyii MpeIcTaBIeHUEM O COBPEMEHHOM HayYHON KapTUHE MHUpPa, JOCTIKEHUSIX
HAYKH ¥ TEXHUKH, QpTYMEHTHPOBAHHO BBIPAKAOIINI TOHUMAHHUE 3HAYCHUS HAYKH B KU3HH
poccuiickoro 00mecTBa, oOecreueHnn €ro 0e30MacHOCTH, TYMaHHWTapHOM, COLMAIbHO-
HSKOHOMHUYECKOM pa3BUTUH Poccum.

JIeMOHCTPUPYIOMINN HABBIKM KPUTHYECKOTO MBIIUICHUS, ONPEICIICHUS JIOCTOBEPHOM
Hay4YHOU MH(OPMAIIUU ¥ KPUTHKU aHTUHAYYHBIX TPECTaBICHHIA.

Pa3BuBaronuii 1 npuMeHSIONINK HABBIKU HAOIIOACHNUS, HAKOIUICHHUS 1 CUCTEMaTU3aI[IH

(haKkTOB, OCMBICIICHUS OTIBITA B €CTECTBEHHOHAYYHON ¥ TYMaHUTAPHOU 00JIaCTIX TO3HAHMS,
HCCIEN0BATENBCKOMN A TENBHOCTH.

MecTo y4eOHOr0 nmpeamMera B y4eOHOM IJIaHe

B yueOHOM 11aHe cpeiHero o61ero oopazoBaHus MpeaMeT «XUMus» 6a30BOro ypoBHs BXOAUT
B COCTaB IpeIMETHOH 00sacTi «EcTecTBeHHO-HaYyUHbIE TIPEMETHI».

OO6m1ee 4ynco 4acoB, OTBEAEHHBIX ISl H3YUYCHUs] XUMHUH, Ha 0230BOM YPOBHE CPETHETO 00IIIero
oOpazoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hegenmo), B 11 kimacce — 34 yaca (1
4ac B HEJIEIIO).

COILEPKXAHUE OBYYEHUAA

10 KIACC OPIrAHHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMMH

IIpeamer opraHM4ecKoi XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B I1OJy4YEHUN HOBBIX
BELIECTB U MaTepuasnoB. Teopus CTpoeHMsI OpraHuyecKux coequHennii A. M. bytneposa, €€ 0CHOBHbIE
nosiokeHus. CTpyKTypHbIe (OpMYJIbl OpraHMYecKUX BemlecTB. ['omosnorus, nzomepus. XumMudeckas
CBA3b B OPTaHNYECKUX COCTMHEHUSAX — OJAMHAPHBIE U KPATHBIE CBSI3H.



[IpencraBienne o kiaccu(ukalnuu OpraHWYECKUX BemiecTB. HoMeHKkIaTypa OpraHMYecKHx
COeIMHEHUH (cucTeMaTHuecKas) U TpPUBHAJIbHbIC HA3BaHMs Ba)KHEHIIMX IpeICTaBUTENEH KJIaccoB
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUS BELIECTB M WX IPEBPAIECHUN: O3HAKOMIICHHE C
o0pa3liaMu OpraHUYecKUX BEUIECTB M MaTepHajaMd Ha HMX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ
OpPraHUYeCKUX BEIIECTB, HAOIIOJCHUE W ONMHMCAHUE AEMOHCTPALMOHHBIX OINBITOB IO MPEBPAIICHUIO
OpPTraHUYECKUX BELIECTB IPU HarpeBaHUU (IUIaBICHUE, OOYTIIMBAaHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHMU psif. MeTaH W 3TaH — MpOCTeHIne
MIPEJICTaBUTENIN AJKaHOB: (hM3MUECKHEe M XMMHUYECKHUE CBOMCTBA (peakUWU 3aMEIICHUsS U TOpEHus),
HaXO0XJCHUE B IPUPOJIe, MOTYYCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB MU CTPOEHUE, TOMOJIOTMYECKUH psiA. OTUIEH M NIPONWIEH — IPOCTEHIINe
MPEJCTaBUTENIM aJKEHOB: (U3UYECKHEe W XUMHYECKHE CBOWCTBA (peakimuu THIPUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALlUK, OKUCIECHHS U TIOJIMMEpU3allun ), MOJydeHUEe U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MerwnOyragueH-1,3: cTpoeHHe, BaKHEUIINE XHUMHUYECKUE
cBoiicTBa (peakius noauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psiA. ALIETUIIEH — NMPOCTEHIINM
IPEJCTaBUTENIb AJKMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE M XMMHUYECKHE CBOWMCTBA (peakiuu
I'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALINHU, TOPEHNUS ), [TOJyYCHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHHe, (HU3MUECKME W XUMHUYECKHE CBOWMCTBA (peakuuu
TaJIOTCHUPOBAHUS WM HUTPOBAHUs), NOJIY4YeHUE M NpuMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuyeckue u xumuueckue CE0UCMEA (Pearyuu 2anio2eHuposanus U HUMPOBAHUs), NOJYYeHue U
npumeHerue. TOKCUIHOCTb apeHOB. [ eHeTHuecKas CBA3b MEXy YIIIEBOJOPOIaMHU, IPUHAIIIEKAIUMHI
K Pa3JInYHBIM KJIACCAM.

[TpupoaHbIe HICTOUHUKH YTIIEBOI0PO10B. [IpupoiHEblii ra3 u nomytHele HeTsHbIE Ta3bl. HedTh
n e mnpoucxoxiaeHue. CrocoObl nepepabOTKM He(PTU: NEperoHKa, KpPEeKUHI (TepMUYECKH,
KatanuTudeckui), nuponus. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHHE B IPOMBILIUICHHOCTH U
B ObITy. KaMeHHBII yrojib 1 NpoJIyKThl €ro nepepadoTKu.

OKCIepUMEHTAIbHBIC METOAbLl HM3YYCHHMS BCIISCTB M WX NPEBPAICHUN: O3HAKOMIICHHE C
O6p8.3LIaMI/I IJ1aCTMacC, KaydykKoB H PC3UHBbI, KOJUICKIHUU ((HC(I)TL» n ((yI‘OJ'IL», MOACIINPOBAHUC
MOJICKYJT YTJICBOAOPOJ0B M IaJIOTCHOIIPOU3BOJHBIX, IIPOBCACHUC IPaKTUICCKON Da6OTI)IZ ITOJIYYCHUEC
OTWJICHA U U3YYCHUC CT'O CBOICTB.

Pacuérable 3aauu.

Boruricnenus: mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00béMa, KOJTMYECTBA MCXOIHOTO
BEIIIECTBA WJIM MPOAYKTA PEAKIIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOIHBIX
BEIIIECTB UJTU TIPOTYKTOB PEAKITUN).

Kucnopoacoaep:xamye oprannyeckune coeinHeHust



HpeI[eJIBHBIG OIHOATOMHBIC CIIMPTHI. MeTaHoa U 3TaHOII: CTPOCHUC, (I)I/I3I/I‘-IGCKI/I€ U XUMHYCCKHEC
CBOMCTBa (peaklMH C AaKTUBHBIMH MeETaJJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), MPUMEHEHHE.
Bonopoansie cBsi3M MEXAy MOJEKYJaMH CHOUPTOB. J[eiCTBME METAaHOJIa M 3TAaHOJA HAa OPraHUu3M
YeJI0BEeKa.

MHOroaToOMHBIE CIIUPTHI. DTUIICHIVIMKONb U TJIMIEPUH: CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOICTBa (B3aMMOJEICTBHE CO IIETOYHBIMU METaNIaMU, KAQUECTBEHHAsl peaKklys Ha MHOTOATOMHbIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [[puMeHenne raunepruHa u 3TUIICHTIIMKOIS.

@DeHoII: CTPOCHHE MOJIEKYIbI, (PU3MYecCKne U XMMUYECKHE CBOMCTBAa. TOKCHMYHOCTH (heHOIA.
[Ipumenenue denoma.

Anbnerunsl 1 kemonvl. DopManbpAeru, aueTaabIeTHa: CTPOeHUE, U3NIECKUE U XUMUYECKHE
CBOMCTBAa (peaKkUUu OKHUCICHUS M BOCCTAHOBJICHUS, KAaYECTBEHHBIC pEAKLMU), IOIYYEHHE U
IIPUMEHEHHUE.

OOHOOCHOBHBIE Ipe/AebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs M YKCYCHasi KHUCJIOTHI:
CTpoeHue, (pU3nuecKue U XUMHUYECKHE CBOMCTBA (CBOWCTBa, OOLIME s Kilacca KUCIOT, Peaklus
sTepuduKanmn), NoaydeHue u npuMenenue. CTeapuHoBasi U 0JIEMHOBAS KUCJIOTHI KaK MPEICTaBUTENH
BBICIINX KapOOHOBBIX KHCIOT. MblJIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxwnble 3(pUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX 3(upoB. JKuphI.
I'mpponus xupos. [IpuMenenne xupoB. buosornaeckas posb KUPOB.

VYrieBonsl: cocraB, KiacCH(UKAIMs YIriIeBOAOB (MOHO-, OU- M Iojucaxapuisl). [moko3a —
MPOCTEHUIINI MOHOCAXapHI: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(B3aumoneiictue ¢ ruapokcuaoM meau(ll), okucnenue aMmmuagyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAXOKICHNE B IPUPOE, TPUMEHEHHE, ONOIOTHYecKas poib.
dotocunTe3. PpykTo3a KaKk H30MEP TITFOKO3BL.

Kpaxman u wnemnono3a Kak HpUpojHble moiuMepbl. CTpoeHHEe Kpaxmala U IEJUTHOJIO3bI.
dusnueckne 1 XMMUUECKHE CBOMCTBA Kpaxmaiia (THAPOJIN3, KaueCTBEHHAs PEaKITUs C HOJIOM).

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEBpallleHui: TNpPOBEACHUE,
HaOJI0ICHNEe U ONHCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB, KAYECTBEHHBIE PEAKIINU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE dTaHojsa okcujaoMm wmenu(Il)), MHOroaTOMHBIX CIHUPTOB
(B3aumogpeiictBue raunepuHa c ruapokcuaoMm Mmeau(Il)), ampaernnoB (OKHUCIEHHE aMMHAYHBIM
pactBopom okcuaa cepeopa(l) m rugpoxcunom menu(Il), BzammojeiicTBue Kpaxmasia ¢ HOJOM),
MIPOBE/ICHUE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérable 3aaun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WM MPOJYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX
BELIECTB UJIU MIPOAYKTOB PEAKIINH).

A3oTcoieprkalyie opraHn4eckie CoeInHEHusI.

AMHWHOKHUCIOTH Kak amM(pOTEpHBIE OpraHWYecKue coequHeHus. DU3ndeckue U XUMHUYECKHe
CBOIMCTBAa aMHUHOKHCJIOT (Ha MpUMepe TIIUIMHA). bruonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuap.



benku kak nOpUpOIHBIE BBICOKOMOJIEKYJSIpDHbIE coequHeHUs. llepBuuHas, BTOpHYHas u
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JKOB: THAPOJIN3, JEHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OCIKHU.

OKcIIepUMEHTaJIbHBIC METOJIBI M3YYCHHUS BEIISCTB U UX NPEBPAIICHUN: Ha6J'IIO,Z[CHI/IC " OITMCaHUEC
JACMOHCTPAallMOHHBIX OIILITOB: JC€HATYypanus 0OeJIKOB IIpU Harp€BaH1uu, IBECTHBIC PCAKIITNHN OEJIKOB.

BbicokomosiekyisipHble coeJUHEeHHs

OCHOBHBIE TOHATHS XHMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPHU3ALMU, CPEIHAS MOJEKyIsipHas mMacca. OCHOBHBIE METOIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TIOJIMMEPHU3aLUs U MOJUKOHACHCAUS.

SKCHGDI/IMGHTELHBHLIC METOAbl M3VYCHHUS BCIISCTB M MX MPEBpallcHUM: O3HAKOMJICHHE C
o6pa3uaMH MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXnpeIMETHBIC CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed NIpU H3Y4YeHMM opraHudeckoid xumuu B 10 kmacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MMOHITUM, TaK U NOHATHH,
SABJIIOIINXCS. CACTEMHBIMM JUISl OTAEIBHBIX IPEJMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIE TMOHSATHS: SBICHHUE, HAy4HBIA ()aKT, TUIIOTE3a, 3aKOH, TCOPUS,
aHaJIM3, CHHTE3, KIacCU(UKAIUs, TIEePUOANYHOCTh, HAOIIOJCHUE, H3MEPCHHE, SKCIECPUMEHT,
MO/JICJIMPOBAHUE.

dusuka: Marepus, SHEpPrusa, mMacca, arom, SJICKTPOH, MOJICKYIIA, 3HepreTI/I‘{eCKI/II>'I YPOBCHB,
BCIICCTBO, TCIIO, O6’BéM, arperaTHoC¢ COCTOsIHHUEC BCILCCTBA, (1)I/I3I/I‘-ICCKI/IG BCIIMYMHBI 1 CAWHUIIBI UX

HU3MCPCHHUA.

buonorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BeUIeCTB B OpraHuszMe, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIEBObL, JKUPbI, (DEPMEHTBHI).

Feorpa(pm[: MUWHCPAJIbI, TOPHBIC TTIOPOJBI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHomorus: MNUILEBbIE MMPOAYKTBI, OCHOBBI pPALMOHAJIBHOI'O IMUTAHUSA, MOKOMIUC CPCIACTBA,

JICKApPCTBCHHBIC W KOCMETHUYCCKUC IIperiapaTrbl, MaTCprajlbl W3 HMCKYCCTBCHHBIX W CHHTCTUYCCKUX
BOJIOKOH.

IJDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWN HA BA30OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATBI



®I'OC COOQO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOSHUS 00YYAIOIIUMUCS TTPOTPaAMM
cpemHero  obmero  oOpa3oBaHHS  (JMYHOCTHBIM,  METampeIMETHBIM U TPEAMETHBIM).
Hay4ynomeroanueckoli OCHOBOHM JUIsl pa3pa0OTKU TUIAHHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM
CpeHero o0miero o0pa3oBaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXOI.

B cooTBeTCTBMM € CHUCTEMHO-AESTEIBHOCTHBIM MOAXOIOM B CTPYKTYpE JMYHOCTHBIX
pE3yNIbTaTOB OCBOCHHS TpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHUs BBIICICHBI
CJIEIYIOIME COCTABIISIOLINE:

OCO3HaHHE 00YUYAIOIUMHUCS POCCHICKON IPaKTAHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH M CAMOOTIPEICIICHUIO; HATHUNe

MOTHUBAIIMH K OOYUEHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTE! ¥ UCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
[[EHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TPHUCYIIUMHU  IICJIOCTHOH  CHCTEME  XHUMHUYECKOTO
o0paszoBaHUs;

HaJIN4YUEC NPAaBOCO3HAHUA 3KOJIOTMYCCKOU KYJbTYPBI U CIIOCOOHOCTHU CTaBHUTh e 1 CTpOUTh
JKHU3HCHHBIC ITJIaHBI.

JImgyHOCTHBIE PE3YIBbTATEI OCBOCHUA IMPEAMETA «XUMHUS JOCTUTAaOTCA B €IUHCTBEC y‘IG6HOI>i n
BOCITUTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C€ TYMAHUCTUYCCKHUMHU, COIHNOKYJIBTYPHBIMH,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU W HACATIaMU pOCCI/IﬁCKOFO rpaxJa1aHCKOro O6HICCTB&,
NPUHATBIMU B 06IJ_ICCTBC HOpMaMH U TIIpaBUJIaMH IIOBCIACHUA, CHOCO6CTBYIOH_II/IMI/I nmponeccam
CaMOIIO3HAaHUs, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTHU 06yqa}01u1/1xcsf.

JInuHOCTHBIE pPe3ybTaThl OCBOEHUS MpeaIMeTa «XUMHUS) OTPakatoT chOpMUPOBAHHOCTD ONBITA
M03HABATENbHOM M MPaKTHUECKOW JAEATENbHOCTH OOY4YalolIUXCs M0 peanu3alii HPUHATBIX B
oOuiecTBe IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCIIUTAHUS:

OCO3HaHHUs 00Y4YaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00513aHHOCTEHN, YBaXKEHUS K
3aKOHY U IIPaBONOPSIKY;

MMpEACTABJIICHUS O COMUAJIBHBIX HOPMAX U IpaBUJIaX MCKIINIHOCTHBIX OTHOIIICHU B
KOJIJICKTUBE,

TOTOBHOCTU K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIbBHOCTU ITPHU CO3aHUN y‘leﬁHHX IIPOCKTOB,
pEeIICHUA y’—Ie6HBIX 1 IO3HAaBAaTECJIbHBIX 3aJ1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPYTUX IpU
aHaJIM3€ pa3IMYHbIX BUJIOB yUEOHOH NesATEIbHOCTH;



2) NaTPHOTHYECKOT0 BOCTIHTAHMS:
LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HaCJIeIUI0 OT€UECTBEHHON XUMUU;

YBAXXCHUS K IMPOLECCY TBOPUCCTBA B oOactu TCOpUHN U MPAKTHUYCCKOI'O0 IMPUMCHCHUSA XUMUH,
OCO3HAHHUA TOI'O, UTO AJOCTHUKCHHA HAYKHU €CTb PE3YyJIbTAaT MJINTCIbHBIX Ha6J'IIO,Z[CHI/II71, KpPOIIOTJIUBBIX
OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOSIHHOI'O Tpyada yLIéHBIX " IIPAaKTUKOB;

HHTEPECA U IO3HABATCIIBHBIX MOTHBOB B IMOJIYUYCHHUHA U IIOCIICAYIOIIEM aHAINU3EC I/IH(bOpMaI_[I/II/I (6]
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOI;'I OTEYCCTBCHHOM XHUMUU,

3) AYXOBHO-HPaABCTBEHHOI'O BOCIIUTAHUA

HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O MMOBECACHU,

CII0OCOOHOCTH OLICHUBATL CUTyallUH, CBA3AHHBIC C XUMHUYCCKUMU SABJIICHUAMU, U IIPUHUMATb
OCO3HAHHBIC PCUICHU A, OPUCHTUPYACHh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU,

TOTOBHOCTH OLICHMBATh CBOE IIOBEACHUE U IOCTYIIKH CBOUX TOBapI/IHIeﬁ C HO3I/IIII/II\/JI
HPAaBCTBCHHLIX U INIPABOBBIX HOPM U OCO3HAHHEC HOCJIG[[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbI:

MOHUMAaHHMSI IEHHOCTEH 3/J0POBOTO U OE30MIaCHOT0 00pa3a KU3HU, HEOOXOMMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cO0JII0ICHHS TTPaBUII 0€301acHOro OOPAIEeHUs C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U
B TPYIOBOH JESATEIBHOCTH;

MMOHUMAaHU NEHHOCTH MPaBUJI MHAUBUAYAJIBHOI'O U KOJUICKTUBHOT'O 0e30I1acHOro IMOBCACHUA B
CUTYyalUsX, YIpOXaroIUX 3J0POBbIO U JKU3HU J'IIO,Z[CI\/'I;

OCO3HaHUs MOCIEACTBUM U HENMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIs,
HapKOTHKOB, KypeHHUs);

5) TpyaoBOro BOCIIMTAHHUSI:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HCCIIEIOBATEeNIbCKOM  JIeATEIbHOCTH,
001IIECTBEHHO MOJIE€3HOM, TBOPYECKOH M IPYTHX BUAAX AEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEHICHUW NPAKTUYECKHX 3a7ad  COIHAIIbHOU
HaIpaBJIEHHOCTHU (B paMKaX CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Po(eccuil pa3InyHoro poja, B TOM YHUCJIE€ HA OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HAaHUHN 110 XUMHH; YBAKEHUS K TPYAY, JIOIIM TpyJa

" pe3yjibTaTaM pr,[lOBOﬁ ACATCIIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOU TPACKTOPUH 00Opa3oBaHms, OyayIiei



npodeccun U peanu3anui COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YYETOM JMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) IKOJIOrHYEeCKOr0 BOCIIMTAHMSA:

AKOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUS K TIPUPO/IC, KAaK HCTOYHHUKY CYIICCTBOBAHUS
JKM3HHU Ha 3emIie;

MMOHUMAHHUS TJI00ATEHOTO XapaKTepa dKOJIOTHUECKUX MPOOIIeM, BIUSHUS IKOHOMUIECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEBL,

OCO3HaHUsA HCO6XOHI/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I)KGHI/II;'I XUMHU JIs1 pEIICHUS BOIIPOCOB
palOHAJIBHOI'O IIPHUPOAOII0Ib30BaHMs;

AKTUBHOTO HETIPUATHUS ACUCTBUMN, MPUHOCSIIUX BPE]] OKPYKaIOIIEel MPUpOIHOM cpenie, yMEeHuUs
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE 3KOJIOTUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX JIEHCTBUI H
MpeI0TBPALIATh UX;

HaJlu4usa  Pa3sBUTOrO0  3KOJIOTHMYCCKOI'O  MBIINIJICHUS, 9KOJIOTUYECKOM KYJbTYpPbI, OIIbITA
JACATCIIBHOCTH 9KOJIOTrMYECKOM HAIIpaBJICHHOCTHU, YMCHUS PYKOBOACTBOBATHCA MU B H03HaBaT€HBHOﬁ,
KOMMyHHKaTHBHOﬁ n COHH&HBHOﬁ IIPaKTHKCE, CIIOCOOHOCTH H YMCHHSA AKTUBHO IIPOTHUBOCTOSATH

UIe0J0TuU XeMo(poOuu; 7) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 0OILLIECTBEHHOM MTPaKTUKU;

NOHMMAaHUA cleuu(UK XUMUUM KaK Haykd, OCO3HaHMs €€ poiu B (OpMHPOBAHUU
palMoHAIBFHOIO HAYYHOTO MBIIIUIEHUS, CO3/IaHUM LIEIOCTHOTO MPEICTABICHHS 00 OKpYXKAroIleM MUpe
Kak O €JAMHCTBE IIPUPOJbl M YEJIOBEKA, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEW M PpELICHUU
po0GJIeM COXpaHEeHUsI TPUPOJAHOIO PABHOBECHS;

yOSXKJIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHHU JJII COBPEMEHHOW IMBUIM3AIMU: B €€
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH W BAXKHOM pONM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOM
KYJIbTYpPbI, PEIICHUU TI00AIbHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSI UYEIOBEUYECTBA — CHIPHEBOM,
SHEPTeTUYECKON, MUIIEBOM U IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYEeHUH
YCIOBUH YCHEIIHOTO TPYAA U IKOJIOTHUYECKU KOMGBOPTHOM KU3HU KaXI0T0 UieHa 00IIeCTBa;

€CTECTBEHHO-HAYUYHOM rPaMOTHOCTHU: IOHUMAHUS CYIIIHOCTH METOI0B TO3HAHUSI, UCTIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH MCITOJIH30BaTh MOJTydyaeMbIe 3HAHUS JIJIS1 aHATTM3a U OO bSICHEHUS
SIBIIGHUW OKPY)KAIOIIET0 MHUpa M MPOUCXOMAAIIUX B HEM M3MEHEHUI, YMEHUS JIeNaTh 000CHOBAHHbBIE
3aKJTIOYEHHUs HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX C IEJIBIO MOTYyYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEILHO HCITOIL30BaTh XUMHYECKUE 3HAHUS JJI pCIICHUA HpO6J’IeM B
PCAIBbHBIX JXHW3HCHHBIX CUTyallUdaX; HHTECPECAa K IIO3HAHHUIO H

HCCIIeI0BaTEIbCKOM JCATCIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p2[30BaHI/IIO n CaMOO6pa30BaHI/IIO, K



AKTUBHOMY ITOJYUCHHUIO HOBBIX 3HAHWUH 110 XUMHUH B COOTBETCTBHU C KMU3HCHHBIMU HOTpe6HOCT5[MI/I;

UHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3jInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe Pe3yabTaThl OCBOCHHS y4eOHOTo IpeaMera «XHMHsS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHuUs BKIFOYAIOT:

3HAa4YUMBIC  JIA (I)OpMI/IpOBaHI/IH MHUPOBO33PCHHUA 06y‘IaIOIJ_II/IXC$I MCKAUCHUIIIIMHAPHBIC
(Me)KHpe,I[MeTHHe) 06H1€Hay‘IHLIC IOHATHS, OTpaAKAOIIUEC HCIOCTHOCTD Haquoﬁ KapTUHbBI MHUpPa H
cneumbmcy MCTOJIOB IO3HAHUS, HCIIOJB3YCMbIX B CCTCCTBCHHBLIX HayKax (MaTepI/ISI, BCIICCTBO,
OHCPIusA, sABJICHUC, IIPOLECCC, CUCTEMA, Hay‘lHLIﬁ q)aKT, IIpUHLMII, TUIIOTE3a, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:, UCCIICIOBAHUC, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SDKCIICPUMCHT U ,prrI/Ie);

yHUBEpCaIbHbIC yueOHbIC CHCTBHS (TT03HABATE/IbHBIC, KOMMYHUKATUBHBIC, PETYJIATHBHBIC),
obecrnieunBarone (GopMuUpoBaHUe (GYHKIIMOHAIBHOW TPAMOTHOCTH M COLUAIBLHONH KOMITECTCHIHH
o0yJaromuxcs;

CII0OCOOHOCTD 06yt1a101111/1xcs1 HCIIOJIB30BaTh OCBOCHHBIC MCKIUCHUIITIMHAPHBIC,
MHPOBO33PCHUYCCKNUEC 3HAHUA U YHUBCPCAJIIbHBIC y‘{e6HLIe JIEHCTBHS B II03HABATEIbHON U COIMAIbHOMN
IIPaKTUKE.

MeTaHpeI[MeTHLIC PE3YyIbTAaThI OTpaAXKaAOT OBJIaICHUC YHUBCPCAJIbHBIMU y‘{e6HLIMI/I
MMO3HABATCIIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA JIEUCTBUSIMU.

Osjaaaenue YuuBEpCaJdbHbBIMU y‘leﬁHbIMI/l NMO3HABATEJIbHbLIMHU I€HCTBUSIMM

1) 6a3oBble JIOrHYecKue AeiicTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M AKTyaJM3UpoOBaTh NpoOjeMy, BCECTOpPOHHE &
paccMaTpuBaTh;

OIPCACIIATH LICJIN ACATCIIBHOCTH, 3a/laBas MapaMETpPhbl U KPUTCPUH UX JOCTUKCHUA,
COOTHOCHUTDB PE3YJIbTAThI ACATCIBbHOCTH C TOCTABJIICHHBIMU LCIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HAHUI HpI/IéMBI JJOTMYCCKOIo0 MBINIJIICHHUA — BBIACIATH
XapaKTCPHBIC ITIPU3HAKA MOHSITUM U YCTaHaBJIMBATh UX B3aUMOCBA3b, NCIT0JIB30BAaTh COOTBETCTBYIOIIIHE

TOHATHUS JUIsI OOBSCHEHUsI OTIENbHBIX (DAKTOB M SIBJICHUMN; BHIOMpPATh OCHOBAHMUSA U KPUTEPUU JUIS



KJ'IaCCI/I(l)I/IKaHI/II/I B€IICCTB U XHUMHUYCCKUX peaKuHﬁ; YCTaHaBJIMBAaTb NPUYMHHO-CICACTBCHHBIC CBSA3U

MCKAY U3yH4aCMbIMU ABJICHUAMMU,

CTPOUTh JIOTUYECKHE DPACCYKJEHUS (MHIAYKTUBHBIC, NEAYKTUBHBIE, IO AHAJIOTUU), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEUYUS B PAcCMaTPUBAEMBIX SIBICHHUAX, (HOPMYyIHpPOBATH BHIBOJBI U
3aKJIIOYECHUS;

MIPUMEHSTD B IIPOLIECCE O3HAHMUS, UCTIOIB3YEMbIE B XMMUHU CUMBOJINYECKHE (3HAKOBBIE) MOJIETH,
peoOpa30BbIBATH MOJIETbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTa, XUMUYeCcKast
dbopMyna, ypaBHEHHE XUMHYECKOW pEaKIUh — TMPH PEIICHWH YYeOHBIX IMO3HABATEIBHBIX |
MPAKTUYECKUX 3a7ay, MPUMEHATh HA3BAaHHBIE MOJICIbHBIE IPEACTABICHUS JUISI  BBISBICHUS
XapaKTEePHbIX TPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBUS:
BJIAJACTh OCHOBaAMU MECTOJ0B Haquoro IIO3HAHU BCIICCTB U XUMHUUYCCKUX peaKuHﬁ;

q)OpMy.]'II/IpOBaTB OCJIn U 3aJa4u MCCIICAO0BaHMA, UCIIOJAb30BAaTh ITOCTABJICHHBIC U CAMOCTOATCIIBHO
C(bOpMy.TII/IpOBaHHBIC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA IO3HAHUSA W OCHOBBI JIA Q)OpMHPOBaHI/IH
THUITOTE3LI 110 ITPOBEPKE IMPABHUIIbBHOCTH BbICKA3bIBACMbIX CY)KﬂeHHﬁ;

BJIAJICTh HABBIKAMH CaMOCTOSITEJILHOTO IJITAHUPOBAHUS M TPOBEACHUS  YYCHUYCCKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATH yMEHHUS HAONIONATh 3a XOIOM IIPOIEcca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3yibTaT, (OPMYIHpPOBATh OOOOIIEHUS W  BBIBOJBI  OTHOCHUTEIILHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIICJIOBAHUS, COCTABJIATh OOOCHOBAHHBIM OTYET O MPOJIEIAHHOU
pabore;

HpI/IO6pCTaTI> OIIBIT y‘IeHH‘IeCKOﬁ HCCHGHOB&TCHBCKOﬁ )51 HpOCKTHOﬁ ACATCIIBHOCTHU, ITPOABJIIATH
CIIOCOOHOCTh ¥ T'OTOBHOCTH K CaMOCTOATCIIBHOMY ITIOHMCKY MCETOJ0B PCIICHUA IMPAKTUYCCKUX 3aj1ay,
MPUMCEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHUS.

3) paGora ¢ nngopmanmeii:
OpUEHTUPOBATHCS B PA3IMYHBIX WCTOYHUKAX MH(POpManMM (HaydyHO-NOMYJSpHAs JUTEepaTypa
XUMHUYECKOTO COJEp)KaHMs, CIOpaBOYHbIE TMocoOus, pecypchl HMHTepHera), aHaIU3UpPOBATH

I/IH(I)OpMaI_[I/II-O Pa3jIMYHbIX BUAOB U CI)OpM MMPpEACTABJIICHUSA, KPUTHYCCKU OLICHUBATDH eé HAOCTOBCPHOCTDH
U HCTIPOTUBOPCUUBOCTD;

(opMyIMpOBATh 3aIIPOCHI U TPUMEHSTh Pa3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOpE
uHpopMaIuY, HEOOXOJUMOM [T BBIMOJIHEHHUS Y4eOHBIX 33/]1a4 ONPeIeIEHHOTO THIIA;

HpI/IO6pCTaTB OIIBIT MCIIOJIb30BAHUSA HH(bOpMaHI/IOHHO-KOMMYHI/IKE[TI/IBHBIX TEXHOJIOTUHN U
PA3JIMYIHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAaJIbHYIO (POpMY IpesicTaBieHust HHGOpMaluu (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIBI, PUCYHKHU U IPYTHUE);

HCIIOJIb30BaTh Hay‘-IHBIﬁ SA3BIK B KaUCCTBC CpCACTBA IIPU pa60Te C XMMHYECKOMN HH(bOpM&L[HCfII



MPUMEHATh MEXIpeAMeTHbIe ((pU3nueckne W MaTeMaTHYeCKHe) 3HAKW W CHUMBOJBI, (OPMYIIBI,
ab0peBHaTyphl, HOMEHKJIATYPy; HCIIOJNB30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-CHMBOJIUYECCKUE

CpCACTBA HAISITHOCTH.

OBnaneHne YHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMUA HeﬁCTBHHMH:

3a/1aBaTh BOIPOCHI 1O CYIIECTBY OOCYKIAeMOW TEMBI B XOJI¢ JUAJIIOTa W/HIU JUCKYCCHUU,
BBICKA3bIBaTh UJieU, GOPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTENLHO BBIITOTHEHUS MPEJI0KEHHOM
3a/1a4u;

BBICTYIIATh C IIPE3CHTAIIUCH PE3y/IbTATOB MMO3HABATEIBHOM JCATCIILHOCTH, MOJYyYCHHBIX
CaMOCTOSITEJILHO MJIM COBMECTHO CO CBEPCTHHKAMHM IMPH BBIIOJHEHUH XUMHUYECKOTO IKCICPUMEHTA,
MPAKTUYECKONH pPabOTBI MO HCCIICAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB, pEaM3allid y4eOHOTrO
poeKTa u (POPMyYITUPOBATH BHIBOIbI
10 pe3yJibTaTaM MPOBEAEHHBIX UCCICIOBAHUN yTEM COTJIACOBAHUS MO3UIIMKA B X0/¢ 00CYXICHUS U
oOMeHa MHEHUSIMH.

OgiajieHNe YHHBEPCAJIbHBIMH PeryIsiTHBHBIMH J1elCTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBaThb U OCYUIECTBIIATH CBOIO ITO3HABATEJIbHYIO JI€ATEIbHOCTD,
ompezaensis €€ LeNM MU 3aJa4d, KOHTPOJUPOBATH U IO Mepe HEoOXOAMMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii  aJrOpUTM JIEHCTBHM TNpH BBIMOJHEHUHM YUYEOHBIX W HCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh HambOosee APPEKTUBHBIN COCOO UX peUIeHHs] ¢ Y4ETOM IOJYyYEHUS HOBBIX 3HAHHUM O
BELIECTBAX U XMMHUYECKHUX PEAKIHAX; OCYLUIECTBIIATh CAMOKOHTPOJb CBOEH NEATEIBHOCTH HA OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI O XUMHUYECKON COCTABIISIONIECH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHPA, POJM XHUMHUU B TO3HAHWM SIBIICHUW TPUPOMABI, B (HOPMUPOBAHUHN MBIIIUICHUS W
KYJIbTYpPBI JIMYHOCTH, €€ (PYHKIIMOHATHHONU TPaMOTHOCTH, HEOOXOIUMOM 7Sl pelIeHHs] MPAKTUYECKUX
3aJ1a4 ¥ HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;



BIIQJICHUE CUCTEMOM XMMHYECKMX 3HAHWMM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE IOHATHUS
(XMMHUYECKHIl  3JIEMEHT, aToM, »JJEKTpPOHHas 000JIOYKa aroMa, MOJIEKYyJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XUMHUECKas CBSA3b, CTPYKTypHast (hopmyia (pa3BEpHyTasi U COKpaéHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIepOIHBIN CKeleT, (yHKIMOHATIbHAS TPYIIA, paIuKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTMYECKHUH Psijl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO U a30TCOAEPKALLUE
COEMHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUU
U 3aKOHBI (TEOpHsl CTPOEHHsI opraHudeckux BemecTs A. M. ByTiepoBa, 3aKOH COXpaHEHHs MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUH; MUPOBO33PEHUECKUE 3HAHMS, JIEKaIlle B
OCHOBE MTOHUMAaHHUS MPUUYNHHOCTH U CUCTEMHOCTH XMMUYECKHX SABJICHUHN, (DAKTOIOTUYECKUE CBEACHUS
0 CBOIICTBax, COCTaBe, NOJYYEHUU U O€3011aCHOM UCIIO0Ib30BAHUY BAXKHEHIIINX OPraHMYECKUX BELIECTB
B OBITY M IPAKTUUYECKON AEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTepHbIe MPU3HAKU MOHATUH, YCTaHABIUBATH UX
B3aMMOCBS3b, HUCIOJB30BaTh COOTBETCTBYIOIIME TIOHSATUS IPH ONHUCAHUU COCTaBa, CTPOCHUSA H
MIpeBpaLICHUI OPraHuYeCKUX COeIMHEHU;

c(OPMHPOBAHHOCTh YMEHUH MCIIOJIB30BaTh XUMHUUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAMIEHHOW) (GOPMYII OPraHWYECKHX BEIIECTB H
YPAaBHEHUI XHMUYECKUX PEAKLMM, U3rOTAaBIMBaTh MOJEIU MOJEKYJ] OPTaHUYECKUX BEUIECTB IUIA
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPHUHAJICKHOCTh H3YUYEHHBIX OpPraHHMYECKHUX
BEIIECTB M0 UX COCTaBY M CTPOCHHUIO K ONpPeAENEHHOMY KJIacCy/TpyIie COeAMHEHU (YriIeBOJOPO/IbI,
KHCJIOPO/T U a30TCOJIEPKAINE COSTUHEHHUS, BLICOKOMOJIEKYJISIPHBIC COSMHEH NS ), JaBaTh UM Ha3BaHUs
no cucremarnyeckoir Homenknatype (IUPAC), a Ttakke NpuUBOIUTH TpPUBHUATbHBIC HAa3BaHU
OTJIETTbHBIX OPTraHMYECKHX BEIIECTB (ITUJICH, MPOMWJICH, AleTHJICH, STUJICHTIUKOJb, TIULEPHUH,
(benon, popmanbaeru, aueTaiabIerul, MypaBbuHas KUCIO0Ta, YKCYCHas KUCIIO0Ta, OJIEMHOBAs KUCIIOTA,
CTeapuHOBAs KUCIIOTA, INII0K03a, PPYyKTO3a, KpaxMall, HeJII0103a, [IHIHUH);

C(i)OpMPIpOBaHHOCTB YMCHUA OIPCACIATL BUABL XUMHYECKOU CBSI3U B OpTraHU4YCCKUX
COCANHCHUAX (O,I[I/IHapHBIe u KpaTHBIe);

c(hOpMUPOBAHHOCTh YMEHHS TIPUMEHSTH MMOJIOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKHUX BEIIECTB
A. M. bytnepoBa aiis 00bsICHEHUS 3aBUCMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXpaHEHHUs MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMUUYECKUE
CBOMCTBA THIMUYHBIX MPEACTABUTENICH Pa3IUYHBIX KJIACCOB OPraHUYECKHWX BEIIECTB (METaH, HTaH,
ATWJICH, MpPOINWJICH, areTuieH, OyraaueH-1,3, merwnOyramuen-1,3, OeH301, METaHON, 3TaHOI,
ATUJICHTJIMKOJb, TJIMIIEPUH, (PEHOJI, aleTaableru]i, MypaBbHHAsS M YKCyCHash KHUCJIOTHI, TIIOKO3a,
Kpaxmall, [eJTI0JI03a, AMUHOYKCYCHAsI KHUCIIO0Ta), MILTFOCTPUPOBATH TEHETUUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHs XapaKTepPHU30BaTh MCTOYHUKU YIIIEBOJOPOIHOTO ChIPhbs (HEQTH,
NPUPOJHBIN Ta3, yrojib), CHOCOOBI WX MepepabOTKM M IMPAKTHUYECKOE HPHUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAMTH BBIUYUCICHHS 10 XUMHUYECKUM YpPaBHEHUSM (Macchl,
00BbEMa, KOJIMYecTBa MCXOAHOIO BEIIECTBA MJIM MPOAYKTa peaklUu MO HW3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOJYKTOB PEAKIIN);



c(OpPMUPOBAHHOCTh YMEHHH BIIJIETh CHUCTEMOW 3HAHWI 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XUMHHU MPHU W3YYCHHH BELIECTB M XMMHUYECKHX SIBJICHUM (HabmoaeHue,
WU3MEPEHHUE, SKCIEPUMEHT, MOJCIMPOBAHKE), MCIOJIH30BATh CHUCTEMHbIC XMMHUYECKUE 3HAHMS IS
NPUHATUS PEIICHUA B KOHKPETHBIX >KMU3HEHHBIX CUTYalMsX, CBSI3aHHBIX C BELIECTBAMU M HUX
MIPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHUH COOJOaTh MpaBWIa TMOJB30BAHUS XHMHUYECKOW TMOCYIAOH |
nabopaTtopHbIM 000pY/AOBaHHUEM, a TaKXKe MpaBHiIa OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIMBITOB;

Cc(OPMHPOBAHHOCTh YMEHMH IJJAHUPOBATh W  BBINOJHATE XUMMUYECKHMH 3KCIEPUMEHT
(npeBpallleHus] OPraHUYECKUX BEUIECTB IIPUM HArpeBaHUU, IOJIYYEHHE 3THUJIEHA U M3YyYEHHUE €ro
CBOWCTB, KaUYeCTBEHHBIC PEAKLIUU OPraHMYECKUX BEILECTB, JACHATypalus OCNKOB NMPU HArpeBaHHH,
LIBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBMM C IIPABUIAMU TEXHUKHM 0€30IIaCHOCTHU MpHU OOpALEHUH C
BeUleCTBAaMM U J1a0OpaTOPHBIM  OOOPYAOBAHHUEM, MPEACTABIATH PE3YJIbTaThl XHMHUYECKOTO
SKCIEpUMEHTa B (hopMe 3alIUCH ypaBHEHUH COOTBETCTBYIOIUX peakLUUil U GOpPMYJINPOBATh BBIBOJbI
Ha OCHOBE 3THUX PE3YNIbTATOB;

c(OPMHPOBAHHOCTH YMEHUH KPUTHUYECKH aHATM3UPOBATH XUMUUECKYIO HH()OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil uuopmaiuu, UHTEpHET U APYrux);

c(hOpMUPOBAHHOCTh YMEHUI COOII0OaTh MPaBUIIa IKOJIOTUYECKHU 1IEIECO00PA3HOT0 MOBEACHUS
B OBITY ¥ TPYZOBOU JEATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBBS 1 OKPYXKAIOIIEH MPUPOTHON
Cpelbl, OCO3HAaBaTh OMACHOCTh BO3JICHCTBUSI HA JKUBBIE OPTraHU3MBbI ONPEACIIEHHBIX OPTraHUYECKUX
BellecTB, MoHuMasi cMbicn mokazarens IIJIK, moscHsaTe Ha mpumepax crnocoObl YMEHBIICHHS H
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIA 06yqa}omnxcs[ C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3JO0POBbA: YMCHUC NIPUMCHATH 3HAHU A
00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHUS BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUIS CHETBIX U Ca00BUAAIINX O0YYarOIMXCs: YMEHHUE UCII0JIb30BaTh Pesibe(PHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu Xxumuueckux Gopmyi.



TEMATUYECKOE NJIAHWPOBAHUE

10 KITACC
Ne Hazpanue pa3aenoB v TeM IPOrpaMMbl KomnnuectBo yacos DnexTpoHHbIe (U POBLIE)
/11 o0Opa3oBaTeNbHbIe PECYPCHI
Bcero KoHntposbHbie IIpakTrueckue
paboThI paboThI

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH

1.1 | [Ipeamer opranuyeckod xumMuu. Teopus cTpoeHus| 3
opranunyeckux coenunennii A. M. bytneposa

Wroro mo paszneny 3

Pa3znen 2. YrieBoaopoanbl

2.1 [IpenenbHbIe YTIEBOAOPOABI — aJTKAHBI 2

2.2 | HenpenenbHbIE YII€BOIOPOIBI: AKECHBI, AIKaIUEHBI, 6 1
QIKUHBI.

2.3 | ApomaTHdecKue yrieBoI0pOIbI 2

2.4 | IIpupoaHble MCTOYHUKH YTIEBOAOPOAOB U UX 3 1
nepepaboTka

Hroro no pasneny 13

Paznen 3. Kucinopoacoaepsxammue opranndeckKue coenHeHust

3.1 | Couptsl. @enon 3

3.2 Anpneruapl. Kap6onoBbie KHCTOTHI. ClIOkKHBIE (DUPBI 7 1

3.3 | YraeBogsr 3 1

Wroro no paznery 13

Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHH

4.1 | Amunbl. AMUHOKHUCITOTHI. benkun 3

Hroro no pasneny 3




Pa3znen 5. BbicokoMoJieKyJIsSIPHbIE COeINHEHUS

5.1 |HJ‘IaCTMaCCH. Kayuyku. Bonokna

Utoro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2 ‘
NOYPOYHOE NMINAHUPOBAHME 10
KNnAcCcC
Ne Tema ypoxka KommuecTBo yacos [Hara DneKTpoHHbIE HU(POBHIE
n/n Bcero | KonTponbhble [IpakTuyeckre | M3ydeHUs | oOpa30OBaTEIbHBIE PECYPCHI
paboThI paboThI
1 IIpenMer opraHuyYECKO XUMHUH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUCHUE
2 Teopus cTpoeHHs] OpraHUYECKUX coeMHeHnd A. M. 1
BbytnepoBa, ee OCHOBHBIE MOJIOKEHHUS
3 [IpencraBnenue o kaaccu(UKaLUU OpraHMYECKUX 1
BeulectB. HomenknaTtypa (cucremaruueckas) u
TPUBUAJIbHBIC HA3BAaHUSI OPTaHUYECKUX BEILLECTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH P 1
5 MertaH 1 3TaH — IPOCTEUIINE PEICTABUTENHN AJTKAHOB 1
6 AJTIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH W IPOIUJIEH — MPOCTEUIINE MPEACTABUTENH 1
AJIKEHOB
8 [Ipaktuyeckas padora Ne 1. «[lomyueHue sTuneHa u 1 1
H3YyYEHHUE ETO CBOMCTB)
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1

ITonyyeHue CHHTETUYECKOIO KayuyyKa U PE3UHBI




10

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
FOMOJIOTHYECKUH Psll. ALETHIEH — MPOCTEUIIINI
MpEeACTaBUTEb AIKUHOB

11 | Beluncnenus o ypaBHEHHIO XUMUUYECKON PEaKLuU

12 | Apensi: 6eH301 U TONYON. TOKCHYHOCTH apPEHOB.

13 | I'enetnueckas CBs3b YIVIEBOJOPOJOB, NPUHAMISKAIINUX K
pa3IMYHBIM KJ1accam

14 | IlpupoaHble HCTOYHUKY YIJIEBOAOPOIOB: IPUPOJHBIN ra3
Y TIONTyTHBIE HE(PTAHBIE T'a3bl, HEYTH U MIPOIAYKTHI €€
nepepadoTKH.

15 | [IpupoaHble HCTOYHUKY YIJIEBOAOPOIOB: IPUPOJHBIN ra3
Y TIONTyTHBIC HE(PTAHBIE T'a3bl, HEYTH U MPOIAYKTHI €€
nepepadoTKH.

16 | KonrtponbHas paboTa 1o pazzaeny «YTiIeBoJI0pOIbD»

17 | IlpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJ U ATAaHOJ.
Bonopoanas cBsizb

18 | MHOTOaTOMHBIE CITUPTHI: STHJICHTIMKOIb U TIUIIEPHH.

19 | ®enon: crpoeHue MOJIEKYbl, GU3NYECKUE U XUMUUYECKHE
CBOICTBA, IPUMEHEHHUE.

20 | Ampaerunsr: popMaTbIeTH I M alleTalbAeTHA. ATIETOH

21 | OxHOOCHOBHBIE MpeeNIbHBIE KapOOHOBBIE KUCIIOTHI:
MypaBbUHAS U YKCYCHasl.

22 | [Ipaktuyeckas padora Ne 2. «CBOMCTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23 | CreapuHOBas U OJEMHOBAsl KHCIOTHI, KaK MPEJCTaBUTEIN
BBICIINX KapOOHOBBIX KHCIIOT.

24 | MbU1a Kak COJTM BBICIIMX KapOOHOBBIX KUCIIOT, UX

MOIOIIeE NEUCTBUE




25 | CioxHbie 3GUPHI KaK MPOU3BOHBIC KAPOOHOBBIX KUCIIOT. 1
IMunponus cnoxHbIX 3(UpoB
26 | XKupsr: runponus, MpuMEeHEeHHE, OMOJIOTHYecKast pojib 1
KHUPOB.
27 | YrieBojasl: cocTaB, knaccupukanus. Baxueitmme 1
MPEJCTaBUTEINN: TII0K03a, (PPYyKTO3a, caxaposa.
28 | KpaxMman u 11e/mttoi103a Kak IpUPOIHBIC TOTUMEPHI 1
29 | KonrponpsHas pabota mo pasaeny 1 1
«Kucnopozacoaepxariye opraHu4ecKue CoeTnHEHHS
30 | AMHHBI: METHJIAaMUH U aHUJTUH. 1
31 | AMHHOKHCIIOTHI KaKk aM(OTEpHBIE OPTaHUIECKHE 1
COeMHEHUs, UX Onojormyeckoe 3HaueHue. [lenruast
32 | benku KaKk MPUPOTHBIC BEICOKOMOJICKYJISIPHBIE 1
COCIMHEHUS
33 | OCHOBHBIE OHATHUS XUMHH BEICOKOMOJIEKYJISIPHBIX 1
COCIMHEHUI
34 | OCHOBHBIEC METO/IBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX 1
coeauHenuil. [Inactmaccel, kayuyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2
IInanupoBaHue MepoNpPUATHI BOCIIUTATEILHONH PadoThI N0 NpeAMeTY.
MecsI CEHTSIOpb | OKTAOPHL | HOSIOph | AekaOpp | ssHBaph | (eBpaib MapT | anpenb | Mau KaHUKYJIbI

Tema pasaena

1.TeOpeTI/I‘-ICCKI/Ie OCHOBBI
opraHqucxoﬁ XUMHHU

2. YTI1eBo0pOabl




3.Kucnopoaconaepxaiiye
OpraHUYEeCKUE COCANHEHUS

Jenn
poccuiickon
HAyKH

4.A3oTconepxkaiiye
OpraHUYECKUE COCAMHEHUS

5.BbicokomonexynspHbie
COEIUHEHUS

[enb
IKOJIOTHYECKUX
3HAHHUI




KoHTpoJbHO-u3MepuTeIbHbIE MATEPHAJBI
Koutpoabsnas padora Nel no reme: «Yri1eBo10poabD)

Bapuant Ne 1.
YACTD A. TecroBble 3a1aHusl ¢ BLIDOPOM OTBeTA.
1 (2 6ayna). BemectBa ¢ o6mieit popmynoit Cn H2n oTHOCSTCS K KIIaccy:
1. anmkaHoB; 2. aJKEeHOB, 3. aJKUHOB; 4. apeHoB. 2
(2 6aia). 'omosoramu SBISIOTCS:

1. MeTaH U XJIOpMETaH; 3. 5TWJICH W allCTHIICH;
2. 9TEH U TPOIICH,; 4. OEH30J1 ¥ TeKCaH.
3 (2 6aya). ®opmyna ajkaHa:
1.C2H4 2.C8 HI6 3. C12 H26 4.C6He.
4 (2 6amnna). Usomepom BemiectBa, hopmyna koroporo CH2 =CH — CH2 —CH3, saBnsercs:
1. 2-merunbyren-2. 3. byran.
2. byren-2. 4. byrun-1.

5 (2 6amna). BemiectBo, AJist KOTOPOTO XapaKTepHA PEaKnsl 3aMEIICHUS:
1. byran 2. byren-1 3.byrun 4. byraguen-1,3.
6 (2 6anna). BemiecTBo, 151 KOTOPOTO HE XapaKTepPHA PEaKIUs TUIPUPOBAHHMS:
1. Ilpomen. 2. Ilpoman 3. JTuH. 4. OteH. t +H2,Ni
7 (2 6ayua). ®opmyia Bemecta X B 1ienouke npeppamennii CH4-> X >C2 H4:
1. CO2. 2.C2H2. 3.C3HS8. 4.C2 H6.
8 (2 6aina). @opMyITbI BEMIECTB, BCTYMAIOIINX B PEAKIHIO APYT C IPYTOM:
1. C2H4 uCH4. 2. C3H8 mwH2 3.C6H6 u H20. 4.C2H4 u H2.
9(2 6amna). [TpupoHbIil ra3 cCoAepKUT IIIaBHBIM 00pa3oM:
1. Bomopon; 2. mnpoman; 3. 0yraH; 4.MeTaH.
10(2 6amna) KonugecTBo BemiecTBa yriaepoja, CoaepKamerocst B 22 T yriIeKUCIOro raza, paBHo:
1.2momp 2.1 momp 3.0,5moms 4. 0,25 Moab

YACTD b. 3aganusi co cBOOOIHBIM OTBETOM.
11(12 GannoB). Hanumure ypaBHEHUS] XUMUYECKUX PEAKIUM JUIsl CIEIYIOIIMX MpPEeBpalleHUN.
JlaiiTe Ha3BaHMS POAYKTOB PEAKLIUHU:

CH4->CH3CI>C2H6->C2H5NO2.

12(8 6amnos). [ng nentuna-1 3anummute dopmyny 1 nzomepa u 1 romonora. [laiite Ha3BaHUS
Ka)JI0T0 BEIIECTBA.

13(10 6asnos). [Ipu mostHOM cropanuu yriiesoaopoa oopazosanocsk 4,4 r yriaekucioro raza u 0,9
r BoJIbl. [I1OoTHOCTE MapoB 3TOro BemecTna mo BoA0poay paBHa 39. Onpenennute MOJIEKYISIPHYIO
(bopMyIily TaHHOTO BEIECTBA.

KountpoabsHnas padora Nel mo reme: «YriieBoaopoabD»
Bapuant Ne 2.



YACTD A. TectoBble 3a1aHus ¢ BLIODOPOM OTBeTA.
1 (2 6amna). Bemectpa ¢ o6mieit popmynoir CnH2n—2 MOryT OTHOCHTBCS K KJIacCy:
1. ankaHOB; 2.QIKWHOB; 3. QJKCHOB; 4. apenos. 2 (2 6aina).
Yrinesonopon, popmyna kotoporo CH3—CH=CH2, oTHOCHTCS K Ki1accy:
1. aJKaHOB; 2. aJIKEHOB; 3. aJIKMHOB; 4. apeHoB.
3 (2 6amna). Mzomepom BeriectBa, hopmyna kotoporo CH3-C=C-CH3, sBisiercs:
1. mentun-2; 2. 0yreH-2; 3. 0yraH; 4. Oytun-1.
4(2 6amna). 'omonoramu sIBJISIFOTCS BEIIECTBA!
1. mponuH U MeHTHH-1,; 3. OeH30/1 U LUKIIOTEKCaH;
2. 9TaH U 3TUJICH; 4. XJOpMEeTaH U JUXJIOPMETaH.
5 (2 6auta). BemecTBo, 111 KOTOPOTO HE XapaKTepHA PEAKIUS 3aMEICHUS:
1. rekcan; 2. mpormnas; 3. porieH; 4. OKTaH.
6 (2 6anna). BemecTBo, A KOTOPOTO XapaKTepHA peaKkius THAPUPOBAHHMS:
1. MeTaH; 2. poTaH; 3. NpOIIEeH; 4. 7TaH.
7 (2 6amna). BemectBo X B 1IeMOYKe MPEBpaICHUI
C3H8—>CH2=CH-CH3+HCI> X
1. 1,2 —nmuxnoprpomnas; 3. 2-xJoprpomnas;
2. 2,2-nmuxJIOpIpOTIaH; 4. 1-xyoprnpomnas.
8 (2 6anna). [To peakuuu KyuepoBa 13 aneTusieHa mnoiy4aercs:
1. yKCyCHBIH anbaerun; 2. yKCyCHas KUCIIOTa; 3. 6ensou; 4. stan. 9(2
Oamna). byranuen-1,3 conepxur:
1. onHy ABOIHYIO CBS3B; 3. OAHY TPOUHYIO CBSI3b;
2. IBE IBOMHEIE CBSI3H; 4. GEeH30JbHOE KOJBIIO.
10 (2 6anna) O6beM MeTaHa Komu4ecTBOM BeriecTBa 0,3 MOk paBeH:
1.224n0  2.112n 3.6,72n. 4.56n

YACTD b. 3aganusi co cBOOOIHBIM OTBETOM.
11(12 GannoB). Hanumure ypaBHEHUS] XUMUYECKUX PEAKLUM ISl CIAEAYIOUIMX MpEeBpaIleHUN.
JlaiiTe Ha3BaHUA NPOYKTOB PEAKIIUNA:

CH4->C2H2->C6H6->C6H5CI.

12(8 6amnoB). [nsa rexcena-1 zanumure dpopmyrny | uzomepa u 1 romosnora. [laiite Ha3Banue
Ka)JI0T0 BELIECTBA.

13(10 6anmoB). IIpu moaHOM CrOpaHuy YriieBo10poa o0pa3oBanock 13,2 r yriaekucaoro ra3a u
5,4 T Bogpl. [ImoTHOCTH MapoB 3TOrO BElIECTBA MO BO3AYXY paBHa 2,9. Onpenenure

MOJIEKYJISIPHYIO (OpMYITy YTII€BOAOPOA.

10 xnacc. KonrpoabHas padora Ne2 no Tteme:
«Kncaopoaconep:kamue opraHu4ecKue BemecTBa»
Bapuanr 1
YACTDHD A. TecroBble 3a1anust ¢ BIOOPOM OTBETA



1. (2 6anna) BemectBo, cooTBeTcTBYMOMIEe 0011eii popmyne RCH20H, oTHOCHTCS K Kitaccy: A.
AJLernnos. B. KapOoHOBBIX KHCIIOT.

b. Cniupros. I'. ®eHonos.

2. (2 6anna) BemecTBo, SBIISIFOIIEECS H30MEPOM YKCYCHOM KUCIIOTHI: A. XJIOpYKCYCHast KUCIIOTA.
B. Oranou.

b. JumeTtumnoBslii 3dup. I'. MeTunmeranar.

3. (2 6amna) Ilpexapimymmm romosiorom BemecTBa, ¢opmyina koroporo CHz-CH2-CH2-OH,
SIBJICTCS:

A. CH3-CH2-CH2-CH2- CH2 -OH B. CH3-CH2-OH b.

CHs3-OH T'. CH3-CH2-CH2- CH2 -OH

4. (2 6anna) ATbACTUIOM SIBIISETCS:

A. Meranoun.b. [IponanansB. IIponanonl’. Dtunanerar.

5. (2 6anna) BemectBo, koTopoe He pearupyeT ¢ okcuaom meau (II): A. Metano:. B.
VYKCycHas KUcnora.

b. Meranans. I'. DTanou.

6. (2 6amna) Onpenenure GopmyIry BemecTBaXB IETMOYKE MPEBPAIICHU:

+ Br» +NaOH
C2He — > X — > C:zHsOH.

A. byran b. Otunen  B. bpomaran I'. 1,2-qubpomaTan

7. (2 6anna) @opmyia IpONaHOBON KHUCIOTHI:

A.CH3-COOH b.CH3z-CH2-COOH B.HCOOH I'. CH3CH2CH20H
8. (2 6anna) ®opmyra peakTuBa IS paclioO3HABAHUS OTHOATOMHBIX CITIUPTOB:
A.CuO  Bb.Cu(OH)2 B.Ag220@uw.pp [I.FeClz9.

(2 6anna) CnoxHbIN 3)Up MOKHO MOTYYUTh PEAKIIUEH:

A. I'anorenupoBaHus. B. I'maponu3sa.

b. I'mapuposanus. I'. Orepudukanun.

10. (6 6anmnoB) YcranoBute cooTBeTcTBUE. DOopmyna

BElIEeCTBa:

l. CHs-OH II. CHs — COOH III.LHCOH Kmnacc

COCIMHEHMUIA:

1. Anpaerumasl. 2. Ognoaromusie ciupThl. 3. KapOoHoBwie KUCIOTHI. 4. CrokHBIE Y3UPBHIL.

Haspanwue Bemecrsa:
A. Tmatunoselii a¢up b. OtanoBas kucnora. B. Meranon. I'. Meranans.

YACTD b. 3aganus co cBOOOIHBIM OTBETOM.
11. (9 6amnoB) CocTaBbTe ypaBHEHUS PEAKIIHI 110 CXeME U YKaKUTE YCIOBUS UX
OCYILECTBIICHUS:

— — —
MeTaH areTUICH OeH30I XJIOpOEH30T

12. (9 6amnoB) C KakMMH U3 MEPEUNCICHHBIX BEIIECTB: OKCHI MarHusi, OKCHJI
yraepona(IV), runpokcun HaTpus — OyeT pearupoBath ykcycHas kuciaora? CocTaBbTe



ypaBHEHHUS BO3MOXKHBIX pEaKIuii 1 Ha30BUTE Bce BemiecTa. 13. (6 6amnoB) Paccunraiite
00bEM ITHIICHA, KOTOPBI MOYKHO TIOJIYYHUTh U3 23 T 3TaHOIIA.

Bapuant 2
YACTD A. TecroBsie 3aaHus C BIOOPOM OTBETA
1. (2 6ama) BemectBo, cooTBercTByMOMIee oomiei popmyne RCOOH, otHocuTes K Kimaccy: A.
AJLIernnos. B. KapOoHOBBIX KHCIIOT.

b. Cniupros. I'. denouios.

2. (2 6anna) @ynkunonanbHas rpynna —OH npuHaIekuT BelecTBaM Kiacca:
A. Anpaerunos B. KapOoHOBBIX KHCIIOT

b. Cniuptos I'. CnoxHbIX 3¢upoB

3.(2 6anna) BemectBo, sBIIsOIIEECS U30MEPOM MponaHoia - 1: A.
IIponanoBas kucinora. B. [Iponanon-2.

b. I[IponanoH. I'. MetwiaraHar.

4. (2 6amna) ['oM0OI0TOM ATHIIOBOTO CITUPTA HE SBJISACTCS:

A. MeraHnon B. Byranon-1 b.

byranon-2 I'. IlenTanon-1 5.

(2 6anmna) @opmyna 3TaHas:
A. HCOOHB. CH3 — COHB. CH3z — COOHI'. CH3-CH2-OH

6. (2 6amra) BemecTBo, KOTOpOE HE pearupyeT ¢ METAIUTMYSCKUM HaTPUEM:
A. Meranans B. YkcycHas kucinora.
b. Meranox. I'. ®enom.

7. (2 6amna) Onpenenute GopmyIbl BemecTB X B IENOYKE MPEBpAILlCHU:
+NaOH +CuO
CoHsCl —» X — CHs; - COH.

A. byranon b. Oranon B. Otunen I'. Oran.

8.(2 6anna) @opMyiia peakTUBa JUISl PACTIO3HABAHHUS ANbIETHIOB:

A. CuO b. Bramomn) B. Ag20@wm.pp) . FeClzpp)

9.(22 Gawia)BemecTsa, WCMONB3yeMblE B MHINEBOM NPOMBINUIEHHOCTH B  KaueCTBE
apoOMaTHU3aToOpPOB:

A. Anpnerunel. B. Cnoxuble 3¢upsbl.

b. ITpocTsie a¢pupsl. I'. CiupTsl.

10. (6 6ayoB) YcraHoBuTe coorBeTcTBHE. DOpMyIa

BElIEeCTBa:

|. CH3-CH2-OH II. CHs — CH2-COH III. HCOOH Kinacc

COCIMHEHMI:

1. Anpaeruasl. 2. Ognoaromusie ciupThl. 3. KapOoHoBbIie kucIOTHL. 4. CrioxHBIE Y(UPBI.

Ha3zsanue Bemniectna:
A.Drtanane  b. MeranoBas kucnota. B. Otanon. TI'. Ilponanans.



YACTbD b. 3aganusi co cCBOOOIHBIM OTBETOM.
11.(9 6amnoB) CocTaBbTe YpaBHEHHSI PEAKITAN 10 CXEME M YKKHUTE YCIOBUS MX OCYIIICCTBICHHUS:

— —
OTHJICH 9TAaHOJI 9TaHaJIb 9TaHOBas KHCJIOTA

10. (9 6amnoB) C KakuMH U3 IEPEYNCICHHBIX BEIIECTB: THAPOKCH] HATPpHsl, OpOMHAs BOJa,
IMMETHIIOBBIN 3¢up — OyzeT pearnpoBath (peHosn? CocTaBbTe ypaBHEHHUS BO3ZMOXKHBIX pPEaKIni
Y Ha30BHTE BCE BEILIECTBA.

12. (6 6ayoB) Paccumraiite Maccy cia0KHOTO 3(pupa, MOTy4eHHOTO B pe3ynbraTte peakiuu 30 T
YKCYCHOH KHCIJIOTHI C U30BITKOM METaHOJIA.

KonTponbnas padorta Ne3 o teme:
«A30Tcozeprkalue opranuuecKre BemecTsa» Bapuanr 1

3aganue 1.
CocTaBbTe CTPYKTYpHBIE (DOPMYITBI IEPBUYHOTO, BTOPUIHOTO M TPETHYHOTO aMUHOB, UMEIOTITIX
coctaB C3sHoN. HazoBure Bce BemiecTsa.

3agaHue 2.
Hanummre ypaBHEeHUs peakilyii, Py MOMOIIY KOTOPBIX MOXHO OCYIIECTBUTH MIPEBPALIECHUS 110
CXEME:

C2Hs —»C2H5ND2  C2HsNP2  [C2HsNHs]+Cl-

|

N>
VKaKKMTe YCIOBHUS OCYLIECTBIEHHs peakiuii. HazoBuTe Bce OpraHUYecKHe BEIECTBA.

3aganue 3.
[lepeuncnure OCHOBHBIE OMOIOTUYECKUE (PYHKIIMH OEIKOB.

3amanue 4. Paccuuraiite o0beM Kuciopojga, HEOOXOAMMBIM s cxuranus 20 7
MeTuJIaMuHa (H.y.).
Bapuanr 2
3ananue 1.
CoctaBbTe CTPYKTYpHBIE (DOPMYJIIBI IEPBUYHOTO, BTOPHYHOTO M TPETHUYHOTO aMUHOB, UMEIOIIIUX

coctaB C4H11N. Ha3oBuTe Bce BCIICCTBA.

3ananue 2.



Hanumure ypaBHEHUS peakyid, IPU IOMOIIY KOTOPBIX MOYKHO OCYIIECTBUTD IIPEBPALLCHUS 110
CXeMe:

CH4 CoH2 CsHs CsHsNO2
g — — CeéHsNH2 —*

VYKaxxuTe ycioBUs OCYLIECTBICHUS peakunid. Ha3oBuTe BCce opraHn4eckue BeIecTBa.
3ananue 3.
Yro Takoe nepBUYHAsA, BTOPUYHAs U TPETHUHAs CTPYKTYphl Oenka? Kakue XxumMuueckue CBs3U

y4acTBYIOT B MX 00pa3oBaHUU?

3amanue 4.
Paccuuraiite 00beM a3ota (H.y.), 00pa3yrolerocs npu noiaHoM cxkuranuu 10 r atunamuHa.

OBeTbl K KOHTPOJIbHOM padore Nel mo Teme: «YrJ1eBOAOPOABI»

B-1: 1-3, 2-2, 3-3, 4-2, 5-1, 6-2, 7-2, 8-4, 9-4, 10-3

14. CsHsg
B-2: 1-2,2-2, 3-4, 4-1, 5-3, 6-3, 7-3, 8-1, 9-2, 10-3
14. CsH12

OTBeThI K KOHTPOJIbHOI padoTe Ne2 mo teme: «Kucaopoacoaep:kamme opraHudecKmne
BeIIeCTBA

B-1:1-6, 2-r, 3-8, 4-0, 5-0, 6-B, 7-0, 8-a, 9-r
10. I-2-B, 1I-3-0, III-1-r
12. OtBeT: 11,2 11

B-2: 1-8, 2-0, 3-8, 4-0, 5-0, 6-a, 7-0, 8-B, 9-B
10. I-2-B, 1I-1-1, I11-3-6
12. OtBer: 371

OTBeThI K KOHTPOJIbHOI padoTe Ne3 mo Teme: «A3oTcoaepxaliue OpraHuyecKue
BeLeCTBA»

B-1 : Ne3. ®@epmeHTaTHBHAs, TpaHCHOPTHAs, CTPYKTypHas, 3alllUTHAs, CHUTHAJIbHAs,
JHEpreThYecKas

(3amacatormas)
Ne4. Otset: V(02) =44.8 n



B-2 : Ne3. [lepBuuHas — InHeNHas — NENTUAHAS CBA3b
BropuuHnas — cnupaiieBuaHas — BOAOPOIHAs CBS3b

Tpernunas — rio0yasipHas(kiyOoK) — TUCyIb(UIHAS U HOHHAS CBS3b
Ne4. OtBer : V(N2) =2.46 11

Kpurtepuu (HopMbl) OLIEHKH 3HAHMIA O XUMHH

[IpenmerHbIe pe3ynbTaThl 00yYeHHsS OOYUYaIOIIMXCS OLEHHUBAIOTCS coryiacHo Ilomoxenuto
«O0 OLEHOYHOU JEeATENBPHOCTH OOYyYaloIUXCSd OCHOBHOTO OOINEro W CpeaHero oOIIero
obpazopanus o PI'OC MBOY «I'umuazus Ne8» r.I'mazosa YP».

OneHka  mnpeIMeTHBIX  Pe3yJbTATOB  MPEINOIAracTOCBOCHHE  O0YYarOIIUMUCS
MNpPEeIMETHBIX 3HAHUW U CIOCOOOB JCHCTBHS MAJis pelIeHUs Y4eOHO-TIO3HABaTEeNbHBIX U
y4eOHONPAKTUYECKUX 3a/1a4 Ha CTYIIEHU OCHOBHOI'O 00111ero 00pa3oBaHusl.

B kadecTBe comep)kaTenbHOM M KpUTEPHALHOM 0a3bl OIIEHKH BBICTYMAIOT IUIAHUPYEMBbIE
NpeIMETHBIC PE3YNIbTaThl, 0003HAYCHHBIE B IPOTPaMMax Mo MPEIMETY.

B yuebHoMm mporecce s BBISBICHUS NMPUYMUH 3aTPYAHEHUS B OCBOCHHM IPEIMETHBIX
pE3yABTATOB MPOBOMAATCS TUATHOCTUYECKHE pabOTHI, Ui OINpEIeSICHHs] YPOBHS OCBOCHHS
NPEIMETHBIX PE3yIbTaTOB — IPOMEKYTOUHBIE U HTOTOBBIC ITPOBEPOYHBIC paOOTHL. Pe3ynbTarsl,
MOJIyYEHHBIE B XOJ€ TEKYILEro, MPOMEKYTOYHOI0, UTOTOBOTO OLIEHWBaHUS, (PUKCUPYIOTCS B
JKypHaJIe Kiacca.

OneHka JOCTHMKEHHS TPEIMETHBIX pe3yJIbTaTOB BeAETCS KaK B XOJ€ TEKYIIEro H
MIPOMEKYTOUHOTO OIEHUBAHUS, TaK U B XOJIE€ BBIIIOJIHEHUSI UTOTOBBIX MPOBEPOUHBIX paboT, U B
X0J1€ pabOoTHI HAJl MPOEKTOM.

YPpoBHH yCHIEIIHOCTH S-0a/ibHaAA HmIKaJa

Huzke 6a30B0oro ypoBeHb «2» (nm 0) OumsKe HOPMBI, 0-49%
He pemena tumnosas, HEYJIOBIETBOPUTEIHHO

MHOTO pa3

oTpaboTaHHas 3a7a4a

Heo0xonumpiii (0a30Bb1i) | «3» OnopMma, 3a4ET, 50-69%

YPOBEHb
Pemenne TumoBoii 3ama4mn,

YIOBJIETBOPUTENBHO.
YacTuyHO ycnemHoe

MOJ00HOM TeM, YTO peraiu
y’K€ MHOTO pa3, TJe
TpeOoBaINuCh OTpPaOOTaHHBIE
YMEHUS M YK€ YCBOCHHBIE
3HAHUS

pelieHne (C He3HAYUTENIBHOM,
HE BIIUAIOLICH HA pe3yibTaT
OLIMOKOM MM ¢ TOCTOPOHHEH
IIOMOILBIO B KAKOM-TO MOMEHT
pelieHus)




Brbie 62308010 ypoBeHb
Pemienue HecranmapTHOU
3aJ1auu, TJIe TOTpeOOBaIOCh

«4» Oxopouro. ITomHOCTEIO
YCHEIIHOE PElIeHHE (C
HE3HAYUTEIILHON ONINOKON

70-89%

1100 NPUMEHUTH HOBbBIE
3HaHUS IO U3y4aeMoil B
JTAHHBIM MOMEHT TEME,
100 yKe YCBOCHHBIE
3HAHUS U YMEHUS, HO B
HOBOH, HEIIPUBBIYHOMN
CUTYyalUHu

nin C HOCTOpOHHeﬁ
IIOMOIIBIO B KaKOH-TO
MOMCHT pCHICHUA, HO
C&MOCTOHTCJ’IBHO)

IloBbIlIeHHBbIH YPOBEHD 90-100%
Pemrenue 3amaun no
Marepuainy, He
U3y4aBIIeMycs B Kjacce,
r7ie ToTpe0oBaIHCh JINOO
CaMOCTOSITEIILHO JIOOBITHIC
HOBBIE 3HAHMS, JIHOO
HOBBIC, CAMOCTOSITEIILHO

YCBOCHHBIC YMCHUA

«5» Ootnuuno. [TonHOCTRIO
ycrenrHoe pemierue (0e3
OIIMOOK ¥ MOJIHOCTHIO
CaMOCTOSITEIILHO)

Ouenka ycTtHoro orsera OleHka
«5»:
- JIaH TOJIHBIM M MPaBWIbHBIA OTBET HA OCHOBAHUH U3YYEHHBIX TEOPUH,
- Marepuajd M3JI0XKEH B ONPEIENEHHON JIOTHYECKON IMOCJIeI0BaTEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM,
- OTBET CaMOCTOSTCIIbHBIM.
Onenka «4»:
- JIaH TOJIHBIM U NPaBWIbHBIA OTBET HA OCHOBAHUH U3YUYEHHBIX TEOPUH,
- Marepuai U3J0KEH B OMPEIeIEHHON OCIeI0BATEIHHOCTH,
- JOMNyIIeHBl 2-3 HECYIIECTBEHHbIE OLIMOKHU, HCIpaBICHHbIE MO TPEOOBAHUIO
YUUTENS, WU JaH HETIOJHbBIA U HEYETKUN OTBET.
Onenka «3»:
- JIaH TIOJHBIA OTBET, HO TPU 3TOM JOMYIIEHA CYIIECTBEHHAs OLINOKAa WM OTBET
HETOJIHBINA, TOCTPOEH HECBS3HO.
Orenka «2»:
-OTBET 0OHAPYKMUBAET HETIOHUMAaHNE OCHOBHOTO COJIEP)KaHUS yUeOHOTO MaTEpHIIa,
- JIOMYIIEHBI CYIIIECTBEHHBIE OIUOKU, KOTOPhIE O0YYaIONIHIICS HE MOKET UCITPABUTH
MIPU HABOSIINX BOIIPOCAX YUUTEIIS.

Ouenka yMeHHH pemiaTh 3a1a4u
Onenka «5»:

- B JIOTUYECKOM pACCYKJIEHUU U pEIIeHWH HET OmHOOoK, -
palMOHATIBLHBIM CITIOCOOOM.

3aga4a peIICHa



Orenka «4»:
- B JIOTUYECKOM PAaCCYXXJICHUH U PEIICHUH HET CYIICCTBEHHBIX OIIMOOK, IMPU ITOM
3a/1aya perieHa, Ho He paliOHAILHBIM CITIOCOOOM,
- JIOMyIIEHO He 00Jiee IBYX HECYNIECTBEHHBIX OITHOOK.
Ornenka «3»:
- B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMIHOOK,
- JIOMyCKaeTCs CYIIECTBEHHAs OIMOKAa B MATEMAaTHYECKUX pacyeTax.
OrneHka «2»:
- HMEIOTCS CYIIIECTBEHHBIC OIIMOKHU B JOTHYECKOM PACCYNKIACHUU U PEIICHUU.

OuneHka 3KCIePUMEHTAJIBHBIX YMeHMii (B MPOLIeCCe BBIMOIHEHUS MPAKTUYECKUX padboT

no uHCTpyKuuu). OIEHKY CTaBAT TeM OOy4alomMMCs, 3a KOTOPHIMH OBLIO OpPraHW30BaHO
HaOJIIOEHUE.

Onenka «5»:

- paboTa BbINOIHEHA MONHOCThI0. CrienaHbl paBUIbHbIE HAOIIOAEHUS U BBIBObI,

- OKCIIEPHMEHT OCYIIECTBIIEH IO IJIaHY, C y4eTOM TEXHUKH O€30IacHOCTH U MPABHI
paboThI ¢ BellecTBaMM U Ipubopamu,

- TPOSIBIICHBl OPraHU3AIMOHHO-TPYJIOBBIE YMEHHUS (TIOAIEPKHBACTCS YUCTOTA
pabouero Mecta, HOPSAA0K Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCS PEAaKTHBBI).

Onenka «4»:

- paboTa BBIIOJIHEHA, C/IEaHbl IPAaBUIIbHbBIE HAOMIOACHUS U BBIBOJIBL: SKCIIEPUMEHT
BBITOJIHEH HETOJTHO WJIM HAOJIIOIAI0TCS HECYIIECTBEHHBIE OIMOKH B pabOTe ¢ BEIIECTBAMH
1 ipudopamu.

Onenka «3»:

- OTBET HEMOJIHBIA, paboTa BBHIOJHEHA MPABUJIBHO HE MEHEE, YeM HaroJOBUHY;
JIOTIYIIIEHA CYIIECTBEHHasl OolnOKa (B XOZ€ IKCIEPUMEHTa, B 00BbCHEHUH, B OOPMIIEHUU
pabotel, mo Th mpu pabGore ¢ BemecTBaMM M MPUOOPAMM),KOTOPYIO OOYyYaroOLIHiiCs
UCTIPABIISIET MO TPEOOBAHUIO YUUTEIIS.

Onenka «2»:

- JIOMYIIEHBI JIBe WM OOJiee CYIIECTBEHHBIE OMIMOKK (B X0l HKCIEPUMEHTa, B
o0bsicHeHUH, B odopmiieHHH paboThl, a Takke mo Th mpu pabore c BemecTBamMu M
npubopamu), KOTOpbIE 00YyJarOLIHIiCS HE MOXKET UCIIPABUTb.

Ounenka yMeHHUii pemiaTh IKCNepUMeHTATbHbIE 321241
[Tpu olieHKe 3TOr0 yMEHHUs CIIEAYEeT YUYUTHIBATh HAONIOJIEHUS YUUTENs U MpelbsiBiseMble

ydamuMcCs pe3yJbTaThbl BBIITOJTHECHHA OIIBITOB.

Ornenka «5»:

- Ilnan pemieHus 3aa4u COCTaBIEH MPaBUIBHO, OCYIIECTBIEH MOJ00P XUMUYECKIX
PEaKTUBOB M 00OPYIOBAHMSI, TAHO MOTHOE OOBSICHEHUE U CJICTTaHbI BBIBOIBI.
Ornenka «4»:

- TIJIaH PEIICHUs COCTaBJIEH MPaBUIILHO,

- OCYIIECTBJIEH MOAO0P XUMHUYECKHX PEAKTHBOB U 000PYIOBaHUS.

- JIOMyIIeHO He 00Jiee IBYX HECYIECTBEHHBIX OMMNOOK (B OOBSICHEHHH U BBIBOJAX ).
Omenka «3»:

- IUJIaH PEIIECHHUs COCTABJIEH MPaBUIIbHO,

- OCYIIECTBJIEH MOA00P XUMHUUYECKHX PEAKTUBOB M OOOPYIOBAHHSI.



- JIOMYyI[eHa CYIIECTBEHHAs OMMOKA B 00BSICHEHUU U BHIBOIAX.
OrneHka «2»:

- JIOTMyIIeHBI JBe M Oojiee OomMOKH (B IUIAHE PELICHUs, B MOJ00pE XUMHUYECKUX,
PEaKTUBOB U 000PYIOBaHMUs, B 00ObSICHEHUH U BHIBOAAX).

OueHka 32 NMCbMEHHYI0 KOHTPOJIbHYIO padoTy
[Tpu omeHMBaHWM OTBETa OOYYArOMIETOCS HEOOXOIUMO YHTHIBATH KAa4YECTBO BBHITIOJHEHUS
paboTsl 1o 3ananusaM. KoHTposibHas paboTa OLEeHUBACTCS B LIETIOM.
Ouenka «5»:
- JIaH TOJIHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPHil, BOZMOXKHA HECYIIECTBEHHAS
omuoKa.
Ornenka «4»:
- JONyCTHMa HEKOTOpas HEMoJIHOTa OTBETa, MOXET ObITh He Oosee IBYX
HECYIIECTBEHHBIX OIIHOOK.
Onenka «3»:
- paboTa BHIMOJIHCHA HEMOJHO (HO HE MEHEe YeM HAIOJIOBHHY), UMeeTcs He Ooiee
OJIHOM CYIIIECTBEHHO OIIMOKH U MPH STOM 2-3 HECYIIECTBEHHBIE.
OrneHka «2»:
- pa0oTa BBIIOJIHEHA MEHBIIE YeM HaloJIOBHUHY, - UMEETCSI HECKOJIbKO
CYILIECTBEHHBIX OIIHMOOK.
[Ipu olieHKe BBIMONHEHUS MUCHMEHHOW KOHTPOJIHHOM paboThl HEOOXOIUMO YUYHUTHIBATh
TpeOoBaHuUs eMHOTO OpPorpadhuIeckoro peKuma.
OneHka 3a HMTOTOBYIO KOHTPOJIbHYIO pPabOTy KOPPEKTHPYET MPEAlIeCTBYIOIINUE MPHU
BBICTABIICHUU OTMETKH 33 YETBEPTh, MOJTYTOIUE, TOI.

Ounenka 3a KOMOMHUPOBAHHYIO KOHTPOJILHYIO padoTy
KomOnHupoBaHHbIE KOHTPOJIBHBIE PAOOTHI COCTOAT U3 JIBYX YacCTEH.

Yactb A COOEpKUT TECTOBBIE 3aJJaHUSI C BHIOOPOM OJTHOTO NMPABUIIBLHOI'O OTBETA HA KaXK bl
BOIPOC WM Ha cooTHeceHue. YacTe b conepkuT 3a1anus co cBo060AHOM popMoit 0TBETa, KOTOpPBIE
IIPEyCMAaTPUBAIOT  YCTAaHOBJIEHWE  IIOCJIEJOBATEIbHOCTH, JIONOJIHEHHE  IPOIYUIEHHOIO,
IPOBEJCHUE PACUETOB IO XUMHUYECKHUM (opMylaM U YpaBHEHHSIM pEakiuii, HamucaHue
YPaBHEHUN XUMUYECKUX PEAKIUN.

3ananuii co cBOOOAHOM (popMOif OTBETa (OTBET KOHCTPYUPYET IIKOJIbHUK) MEHbILIE, HO OHU
OLIEHUBAIOTCS Oojiee BBICOKUM OayioM. B Takux 3aJaHMsSX OLEHMBAIOTCS HE TOJBKO MOJHOTA U
IIPABWJIBHOCTD BBITIOJIHEHUS, HO ¥ OTACIIBHBIE TAIlbl U JIEMEHTBHI.



YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. Tabpuensu O.C. Xumus. 10 knacc (6a3oBbiii ypoenb) @I'OC: M.: [Ipoda, 2020

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Xumus. bazosslii ypoens. 10—11 knaccel : pa6oyas nporpamma k muaun YMK O. C.

["abpuensina : yaeOHo-meroanueckoe nocodue / O. C. I'abpuensn. — M. : [poda, 2017.

—T76c¢.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1. «Enunas xomnexuusa Huppossix OOpazoBarenbHbix Pecypcos» (Habop nudpoBbix

pecypcoB k yueonukam O.C. 'abpuensna) (http://school-collection.edu.ru/).

http://him.1september.ru/index.php — xypran «Xumusi».

3. http://him.1september.ru/urok/- Matepuais! k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX
CO3/1aH CaiT, OBUTH OMyOJIMKOBAHBI B )KypHAJIe « XUMHUs». ABTOpaMH caiiTa mpojeiana

N

Oospiast paboTa Mo CHCTEMATH3UPOBAHHUIO TA3€THBIX CTATeH ¢ YIETOM IIKOJIBHOM
yueOHOM MporpaMMsl 1o npeamerty "Xumus'".

4. www.km.ru/education - yueOHbIe MaTepralbl U cI0Bapyu Ha caiiTe «Kupuit u
Medoamii»

5. http://djvu-inf.narod.ru/ - snekrpoHHas OMOIHOTEKA
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