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[IpenmeTr xumus (0a30BbIi YPOBEHb)
Knacc 10-11
OO011ee KOIMUYECTBO YaCOB MO y4eOHOMY IIaHy cocTaBiisieT 68 yacoB: B 10 kiacce

— 34 yaca (1 4yac B Henento), B 11 kitacce — 34 Jaca (1 4ac B HEEIO).
CocrasiieHa B COOTBETCTBUM ¢ DeepaibHON paboyeli mporpaMMoi Mo XUMHH.

YueObHuk. «Xumus 10 xmace» - y4eOHUK g 00EeoO0pa3oBaTEIbHBIX
yupexxaenuii. Asrop: O.C. I'abpuensn, U.I'. OctpoymoB, C.A. CnaakoB, MockBa,
«IIpocsewmenue» 2022 .

YuyeOHuk. «Xumus 11 kinacey» - yueOHUK a1 0011eo0pazoBaTeIbHBIX YUPEKICHUM.
Asrop: O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB, Mocksa, «IIpocBeieHue»
2022 r.
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MOACHUTEJIBHAA 3AIINCKA

[Iporpamma MO XMMHM Ha YPOBHE CpeaHero oOmero oOpa3oBaHMS
pazpaboTaHa Ha ocHOBe dDenepaibHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii denepauumny, TpeOOBaHUN K pe3ysbTaraM OCBOECHHS
benepanbHoil  00pa3oBaTEeNbHONH MpPOTPaMMBbl  CPEAHETO 00I1Iero 00pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DeaepaibHOM  IOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuétom KoHuenuuu npenojjaBaius yueOHOro
npeaMmeTa « XuMmus» B 00pazoBatesibHbIX opraHu3auusx Poccuiickoit deaepanumy,
peaTM3yIOIIMX OCHOBHBIE 0OPA30BATEIbHBIC MPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHUH
«Ctpareruu pa3BuTusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon no 2025
roga» (Pacnopsbxenue I1pasurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAXO0A0B K pa3pabOTKE MPOTrpaMMbl MO XUMHUH, K ONPEACTECHUIO
oOuleid cTpareruu 00y4eHUs, BOCIUTAHUS U Pa3BUTUSl O0YUAIOUINXCS CPEACTBAMU
yueOHoro npeamera « XuMmus» it 10—11 kimaccoB Ha 0a30BOM YPOBHE COCTABHIIU
KoHUenTyalbHble NoJoxkeHUuss GI'OC COO o0 B3aMMOOOYCIIOBIEHHOCTH LENEH,
colepKaHus, PE3yJbTaToB OOY4YeHUsT W TPeOOBAaHUM K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, NOJy4aeMoe BBITYCKHUKAMHU
o01ieo0pa3oBaTeIbHON  OpraHu3allMM, SIBJISIETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHOYXXUT 3aBEPUIAIOIIMM  3TallOM  peajiu3alMyd  Ha
COOTBETCTBYIOLLIEM €My OAa30BOM YPOBHE KIKOYEBBIX IEHHOCTEH, MNPUCYIIUX
LEJIOCTHOH CHUCTEME XUMHUYECKOTO O0pa3oBaHUsA. OTH UEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIICH KYJIbTYPHI
YEJIOBEKA, a TAK)KE KOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[0POBBIO
U NpUpOIHOM cpene. Peanuzyercs xumuueckoe oOpa3oBaHUE OOydYarOLIMXCS Ha
YPOBHE CPEIHETO 00LIEr0 00Pa30BaHUs CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMHUS,
COJIEP’)KAHUE M TMOCTPOEHHE KOTOPOrO OMNPEACNEHBl B MPOrpaMMe MO XUMHHU C
yU4ETOM CreuM(UK HAayKd XUMHM, €€ 3HAYEHUs B TO3HAHUM MPUPOABI U B
MaTepUATBHOM >KU3HU OOLLIECTBA, A TAKXKE C YUETOM OOIIMX LIEIECH U MPUHLIMIIOB,
XAPAaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPENHEro  OOLIErO
oOpazoBanus B Poccuiickoit denepanum.

XUMUSl KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPAET OCOOYIO pOJib B
COBPEMEHHOW LMBWIIM3ALMH, B CO3IaHUM HOBOM 0a3bl MAaTe€pUaIbHON KyJBTYPBI.
Ona BHOCHUT CBOH BKJ1aJ B (()OPMUPOBAHKE PALIMOHAIBHOTO HAYYHOTO MBILICHUS, B
CO3/IaHUE LIEJIOCTHOTO TPEACTABICHUS 00 OKPY)KArOILIEM MHUPE KaK O €IUHCTBE
OPUPOJBl M YEJIOBEKA, KOTOPOEe (HOPMUPYETCS B XMMHHM Ha OCHOBE NMOHUMAaHMS
BEIIECTBEHHOTIO COCTaBa OKPY’KAKOLIErO0 MHUPA, OCO3HAHUSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BELLECTB, X CBOMCTBAMU U BO3MO>KHBIMH 00JIACTMU MPUMEHEHUSI.



TecHO B3aMMOAEHCTBYS C APYTMMU €CTECTBEHHBIMU HayKaMH, XUMHs CcTajla
HEOTHEMJIEMOH YaCThIO MUPOBOM KYJIbTYPbI, HEOOXOIMMBIM YCIOBUEM YCHEIIHOTO
Tpyda U KM3HU KaKAOro ujeHa oOwectBa. COBpEMEHHAsh XMMHUs KaK Hayka
CO3UJare/ibHasA, KakK Hayka BBICOKMX TEXHOJIOTMH HanpaBjie€Ha Ha pELICHUE
rnoOaibHBIX MPOOJIEM YCTOWYMBOTO pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHUECKOM, MULIEBOM, SKOJIOTMUECKOH 0€30MaCHOCTU U OXPAHBI 3J0POBBSI.

B coorBercTBUM ¢ OOMIMMHU LEISIMM M NPUHLMIAMU CPEIHErO OOLIEro
oOpazoBaHus coaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
M3yUYECHUsl) OPUEHTHPOBAHO MPEUMYUIECTBEHHO HA OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyaroluxcs, HEOOXOOUMYK0 MM JUIi  BbIpAa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEIIHONO BKIKYEHUS B OJKU3Hb COLMYMA, MPOJOJDKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO ¢ XUMHUEH.

CocTaB/IOIIMMU  TIPEAMETa  «XUMUSD»  SBISAIOTCS  0a30Bble  KYpChl —
«Opranuueckas xuMus» U «OOHass MU HEOPraHMYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJACPYKaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA
3HAHWI MO HEOPraHWYECKOH XMMHH (C BKIOUEHUEM 3HAHHWUM M3 OOLIEH XUMUU) U
OopraHuyecko XuMuu. GOpMUPOBAHUE JAHHON CHUCTEMBI 3HAHWIN NPU U3YYEHUU
npeaMeTa OOECHEYMBAET BO3MOXHOCTb PACCMOTPEHHS BCETO MHOro00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUMN, 3aKOHOB U TEOPUH XUMUHU.

Crtpyktypa coaepkaHusi KypcoB — «OpraHudeckas Xumus» u «OOwmas u
HEOpraHuyeckass XuMmus» C(HOpPMHUpPOBaHA B MPOrpaMME MO XUMHUU HAa OCHOBE
CUCTEMHOTO TNOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuaja M 0O0yCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  PA3BUTUEM  3HAHW  HA  ONpPEACTEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHMM BEIIECTBA
paccMarpuBarOTCs Ha YPOBHE KJIACCHUYECKON TEOPUM CTPOCHUS OpPraHUYeCKHUX
COCAUHEHUN, a TaKkKe Ha YPOBHE CTEPEOXUMHUYECKUX U  DIEKTPOHHBIX
NPEICTABICHUI O CTPOCHUU BellecTB. CBEACHUS 00 U3yUAEMBIX B KyPCE BEIIECTBAX
JAOTCSl B Pa3BUTHUU — OT YIJIEBOJOPOAOB 0 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX
CoeaUHEHU. B Kypce  OpraHM4yecKO  XUMHUHM  MOJIYYarOT  pa3BUTHUE
c(OpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHUsl NEPBOHAYAIIBHBIE
NPEICTABIICHUS O XUMUYECKOW CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHHUS, O XUMUUYECKON pPEAKLIUH.

[lon HOBBIM YIJIOM 3peHHs B NpeaMeTe «XuMus» 0a30BOr0 YpOBHSA
paccMaTrpuBacTCs M3YYEHHBI Ha YpOBHE OCHOBHOIO 001Iero o0Opa3oBaHMS
TEOPETUYECKUII Marepuan U (HAKTOJOrMYECKHUE CBEACHHUS O BEIIECTBAX U
XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOwas U HeopraHuyeckas
XUMHsD» OOYyYAIOIIUMCS TPEAOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
HNEPUOUYECKOTO 3aKOHA C OOIIECTEOPETUYECKUX U METOJIOJOTUUYECKUX TO3ULIUH,



rny0Xe MOHSTh HCTOPUYECKOE M3MEHEHUE (YHKLUMHA 3TOro 3akoHa — OT
oboOutaroniel 10 OOBACHSIOWEH U MPOTHO3ZUPYFOLICH.

EnuHas cucrema 3HaHUN O BOKHEHIIMX BEUIECTBAX, UX COCTABE, CTPOCHHUH,
CBOWMCTBAX M MPUMEHEHHMH, & TAKKE O XMMHUYECKHX PEAKUMUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSX MPOTEKAHUS TONONIHSIETCS B Kypeax 10 u 11 kiaccoB anemMeHTamu
COJIEP)KaHUS, UMEIOIIMMH KYJbTYPOJOTUUYECKUI M MPUKIAIHONW XapakTep. OTH
3HAaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMHUHU C JIPYTMMH HayKamu,
PACKPBIBAIOT €€ POJib B MO3HABATEILHON M MPAKTUUECKOHN AEATEIBHOCTH YEJOBEKA,
CHOCOOCTBYIOT BOCIUTAHUIO YBAKEHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH
Y IPAKTUYECKUX MPUIIOKEHUH XMMHUH, IOMOTAK0T BBITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpOOJieMax, CBA3aHHBIX C XUMUEH,
KPUTHUUYECKHA OCMBICIMBAThH UH(POPMALIMIO M TPUMEHSITH €€ JJIs TONOJTHEHUS 3HAHUH,
PELIEHUS] UHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COAEp)KaHUEe Y4eOHOro mpeaMeTa «XUMHUs» JAHHOTO YPOBHS M3YUEHUS
OPUEHTHPOBAHO Ha (POPMHUPOBAHKE Yy OOYYAIOIIUXCS MUPOBO33PEHUECKO OCHOBBI
JUIs TOHUMaHus (QWIOCOPCKUX WACH, TaKMX Kak: MaTepUaJIbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHUYECKOTO MUPA, 0OYCIOBIEHHOCTh CBONCTB BELLIECTB UX
COCTaBOM U CTPOEHUEM, TO3HABACMOCTD MPUPOIHBIX SIBJICHUN My TEM SKCIEPUMEHTA
M pEIICHUS NPOTHBOPEYMA MEXAY HOBBIMH (DaKTaMU U TEOPETUUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUH B PELICHUH 3KOJIOTHYECKUX MPOOJIeEM, a
TaKKe MPOOJEM COEPEIKEHUS SIHEPIETUUECKUX PECYPCOB, CHIPBS, CO3IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPHAJIOB.

B mnaHe pemieHus 3agad4  BOCHMTAHHUS, PA3BUTHS M COLMAIIM3ALUHU
00yyaroluXcsl MPUHATBIE MPOTPaMMON MO XMMHMU TMOAXOAbI K ONPEACICHUIO
COJEP)KAaHUSI U TOCTPOCHUs TMpEAMETa MPEeayCMaTpUBarOT  (POPMHUPOBAHHE
YHUBEPCATBHBIX YUEOHBIX ACHCTBUN, MMEIOLIMX OA30BOC 3HAUYEHHUE ISl PA3JIMYHbBIX
BUJIOB JICATEJBHOCTH. pEUIEHUs NpodJieM, NOKWCKa, aHaiu3a U 00pabOTKH
UHpOpMALMK, HEOOXOAUMBIX JJii TMPUOOPETEHUS OMNbITA MPAKTUYECKOH U
MCCIIE0OBATEIBCKON ACITENbHOCTH, 3aHUMAOLIEH BAXHOE MECTO B IO3HAHUU
XUMHUH.

B npakrtuke npenoaaBaHMs XMMHMHM KakK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEIHEr0 00UIEro 00pa3oBaHusl, TPHU ONPEACTICHUN
COJIEP)KATENIBHOM XapPAKTEPUCTUKU 1EJIH M3yYeHUsl MPEAMETA HampPaBJICHUEM
NEPBOCTENECHHON 3HAYMMOCTH TPAAMLIMOHHO NPHU3HAETCS (POPMHPOBAHME OCHOB
XMMHMUYECKON HayKu Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
JESATEIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. C
METOIUYECKOA TOYKH 3PEHUS TAaKOW MOAXOX K ONPEHECICHUIO LEJIEN H3YYECHUS
NpEeaMETa SBJISECTCS BIIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LETSIMU M3YYCHHUs MpEAMETa
«XuMus» Ha 6a30BoM ypoBHe (10 —11 k1) ABasArOTCA:

o (opMUpOBaHME CUCTEMbl XUMUYECKUX 3HAHUH Kak  BaXHEHIIEH
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, B OCHOBE KOTOPOWA
JeKaT KIKYEBBIE MOHATUS, (YHIAMEHTAIbHBIC 3aKOHBI U TECOPUM XHUMHH,
OCBOCHHME SI3bIKA HAYKU, YCBOCHUE M MOHMMAHME CYIIHOCTH JOCTYIHBIX
000011IeHUI A MUPOBO33PEHUYECKOT0 XapaKTeEPa, 03HAKOMJIEHUE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

o (opMHpOBaHME U PA3BUTUE MPEACTABICHUI O HAYUHBIX METOAAX MO3HAHUS
BEIICCTB M XUMUUYECKUX PEAKLIUA, HEOOXOIUMBIX 111 TPUOOPETEHUS YMEHUH
OPUEHTHPOBATHCS B MHUPE BEIICCTB U XMUMHYECKHUX SIBJICHUH, MMEIOIIUX
MECTO B IIPHPOJE, B IPAKTUUECKOMN U MOBCEIHEBHON JKU3HH,

e Pa3BUTUE YMEHUH U CIIOCOOOB IEATENBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XUMHUYECKOIO0 JKCIEPUMEHTA, COOMIOJEHUEM  MPABUI
0€30nacHOro 0OpallCHUs C BEIIECTBAMH.

Hapsay ¢ aTum, coneprkaTesibHas XapakTepUCTUKA LEJEH U 3a1a4 U3y4CHHUs
npeaMeTa B MPOrpaMMe o XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMM MPUOPUTETAMU B CHCTEME CpPeAHero oduiero oOpasoBaHusi. CeroaHs B
NPENOIABAHUU XUMUHU B OOJIbILEH CTENEHU OTAAETCS MPEANOUYTCHUE TPAKTHUECKOM
KOMIIOHEHTE  COAEpXaHUsi OOY4YEHMs, OPHUECHTUPOBAHHOW Ha MNOATOTOBKY
BBIMYCKHUKA 001IE00pAa30BaTEeIbHOM OpraHu3auuy, BIAACKOIIEr0 HE HAOOpOM
3HaHUH, a (PYHKLHMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CHOCOOAMHU UM YMEHHUSMHU
AKTUBHOTO MOJYYEHUS 3HAHUI M PUMEHEHHS UX B PEAJIBHOM JKU3HM JJIs1 PELICHMUS
NPAaKTUYECKUX 3a1a4.

B CBs3M € 3TUM NPU U3YUYECHUU NPEeAMETA « XUMHUSD TOMUHHUPYIOIICE 3HAYCHHUE
NpUOOPETAIOT TAKUE LIEJU U 3a/1a4H, KaK:

anantanusi 0Oy4arolMXCsl K YCJIOBUSIM JTMHAMUYHO PA3BUBAIOLICTOCS MUPA,
(GOpMUPOBAHME  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHUIO FPAMOTHBIX
PELIEHNI B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEUIECTBAMM U UX
PUMEHEHUEM,

dopMupoBaHuE 'y OOYYArOIIMXCS  KJIFOUEBBIX HABBIKOB  (KJIKOYEBBIX
KOMIIETCHLIMI), MMEIOIIMX YHUBEPCATBHOE 3HAYEHHE JJIS PA3IMUHBIX BHUIOB
JEATEIbHOCTU: PELIEHUS NpoOJieM, MOUCKA, aHalu3a U 00padoTku MH(pOpMaLuH,
HEOOXOAMMBIX 1711 TPUOOPETEHUS ONbITA ACATEIbHOCTH, KOTOPAasi 3aHUMAET BAXKHOE
MECTO B MO3HAHMM XMMHH, A TaKXKe Ui OLUEHKH C MO3ULUI 3KOJIOTMUYECKOM
0€30MacCHOCTH XapaKTepa BIMSHUS BEILIECTB U XUMHUYECKHUX MMPOLIECCOB HA OPraHU3M
YeJIOBEKA U MPUPOJIHYIO CPEdY;



Pa3BUTUE TO3HABATEIBHBIX HMHTEPECOB, MHTE/UIEKTYAJIbHBIX M TBOPUECKUX
CHOCOOHOCTEH 00yUarOUIMXCS: CTOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS M0 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBPEMEHHbIE UH(OPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA W aHajiu3a y4eOHOH U
Hay4YHO-TOMYJISPHON MHPOPMALUU XUMHYECKOTO COACPKAHMUS,

(GbopMHUPOBAHUE U PA3BUTHE Y OOYYAIOIIMXCS ACCOUUATUBHOTO U JIOTMYECKOTO
MBILIEHU S, HAOIFOAATEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, MpPU IJAHUPOBAHWU U TPOBEACHUU XUMHUYECKOTO
IKCHIEPUMEHTA;

BOCMUTaHUE Y oOyyaroummxcs YyOeKIEHHOCTM B  T'YMaHUCTUYECKOM
HAMpaBJICHHOCTH XUMUH, €€ BOXHOW pPOJSM B PEUICHUU TJOOAIBHBIX MPOoOJieM
PalMOHATIBHOTO MPUPOAONOJIb30BAHUS, TOMOIHEHUS! YJHEPIETHUECKUX PECYPCOB U
COXPAHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIUMOCTH OEPENKHOrO
OTHOLIEHUS K TMPUPOAEC U CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETEHUS OIbITa
MCIOJIb30BaHUSI TOJYYCHHBIX 3HAHWHM I TPUHSATUS TPAMOTHBIX pEIHICHUI B
CUTYalIUSX, CBI3aHHBIX C XUMUUECKUMHU SIBICHUSIMH.

B yueOHOM 1muiaHe cpeaHero oOwmwero o0pa3oBaHMs MNPEAMET « XUMHS»
0a30BOr0 ypOBHS BXOJIUT B COCTaB MPEAMETHON 00siacTH «ECTECTBEHHO-HAYUHbIE
pPEAMETBIY.

OO1wee Yuceno 4acoB, OTBEAEHHBIX AJISl U3YUECHUSI XUMUH, HAa 0a30BOM YPOBHE
cpenHero odiero oopazoBanus, coctapisieT 68 yacon: B 10 kiacce — 34 yaca (1 yac
B Heaento), B 11 kitacce — 34 yaca (1 4ac B Heento).

JlanHas paGouyas nmporpamma Mo XMMHUHM PEaIn3yeTcs Ha OCHOBE JaO0OPATOPHOTO
o0opya0BaHUsl 1IEHTpa 00pa30BaHUSl €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOM
HanpasyieHHOCTEN («Touka pocTay).



COJAEPKAHUE OBYUEHUA
10 KUJIACC
OPI'AHNYECKAA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOi XUMHH

[IpeaMeT OpraHuyYeCcKOi XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
NOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. TEOpHUs CTPOCHUS OPraHMYECKUX
coenquHennii A. M. ByTiepoBa, €€ 0CHOBHbIE OJIOKEHUSI. CTPYKTYpHBIE (POPMYJIBI
OpraHu4ecKux BemecTB. ['omonorus, u3oMepus. XUMHUUYECKas CBA3b B
OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBiaeHue o kiaccu(pUKalMyu OpraHUYeCKUX BenlecTB. HoMeHkmarypa
OPraHUYECKMX COCIMHEHUN (CUCTEMATUYECKAs) M TPUBUAJIBHBIE HA3BaHMS
BOKHENIINX MTPEICTABUTENIEN KIIACCOB OPraHUYECKUX BEILECTB.

OKCNEPUMEHTAJIbHBIE METOABl M3YYEHUsS BEUIECTB M MX MPEBPALLECHUM:
O3HAKOMJIEHHUE ¢ 00pa3liaMi OPraHMYECKUX BEIECTB U MaTEpUAIaMU Ha UX OCHOBE,
MOJICTIMPOBAHUE MOJIEKYJI OPraHMYECKHUX BELUECTB, HAOJIOJCHUE U ONMUCAHHE
JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALICHUIO OPraHMYECKUX BEIIECTB IPU
HarpeBaHuu (TJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoxopoant

AJNKaHBI. COCTaB M CTPOEHHUE, IOMOJIOTMYECKHMHA psaA. MeTaH U 3TaH —
NPOCTEHILINE MPEACTABUTEIN AJKAHOB. (PU3MUYECKHME W XUMHUYECKHE CBOMHCTBA
(peakuuu 3aMEUICHUST U TOPEHUS), HAXOXKICHUE B MPUPOJAEC, TNOJYyUYECHHUE M
PUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUNA PAd. DTHIIEH U MPOIMUIIEH —
NPOCTEHILINE MPEACTABUTEIN AJKEHOB. (PU3MYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TMAPATALMH, OKHUCIICHHS MU
NOJIMMEPU3ALIMH ), TIOJIyYEHUE U IIPUMEHEHHUE.

Ankaauensl. Oytaguen-1,3 u meTwnOyragueH-1,3: CTpoeHHEe, BaKHEHIIME
XUMHYECKHE CBOMCTBA (peakuus nonumepusauuu). [losydeHre CMHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS], TOMOJIOTUYECKUI Psil. AUETHIICH
— NOPOCTEHIIMHA MNPEACTABUTENb AIKWHOB. COCTaB, CTPOCHHUE, (U3MUECKUE H
XUMHYECKHE CBOMCTBA (peaKkUMy TMAPUPOBAHMS, TAJION€HUPOBAHMS, THAPATALMH,
TOPEHUS ), MOITYUYEHUE U IPUMEHEHUE.

Apenbl. BeH30m: cocTaB, CTpoeHUE, (PU3NYECKHME U XUMHUYECKUE CBOHCTBA
(peaKkuuu raJoreHUpPOBAaHUS U HUTPOBAHUSA ), MOJYYEHUE U NIPUMEHEHHE. Toyon:
cocmas,  cmpoeHue,  uzuyeckue U Xumudeckue  C8olicmea - (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOyYeHue 1 npumereHue. TOKCUMYHOCTb aPEHOB.



['eHeTHYeCKass CBA3b MEXAY YITIEBOAOPOAAMH, NMPUHAMIEKAIIMMHA K PA3JIMYHBIM
KJ1accam.

[IpupoaHpIE MCTOYHUKHA YIJIEBOAOPOAOB. I[IpUpoAHBIA ra3 M MOMYTHBIE
HeTsaHble ra3el. HedpTh u €€ mpoucxoxaeHue. CrnocoObl nepepadoTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKMH, KATATUTHYECKUN), NUPOIU3. [IpOayKThI
nepepaboTku HE(PTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTH U B ObITY. KaMeHHbIH
yroJib ¥ MPOAYKTHI €10 NEPEPAOdOTKH.

OKCNEPUMEHTAJIBHBIE METOABl M3YYEHUsS BEUIECTB M MX MPEBPALLECHUM:
O3HAKOMJIEHHE ¢ 00pa3liaMy IACTMACC, Kay4yKOB U Pe3uHbI, KoJuiekuuu «Hed1by»
U «YTOJb», MOACIIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TJIOT€HONPOU3BOIHBIX,
NPOBEACHUE NPAKTUYECKON PAOOTHI: MOJYUYEHUE 3TUJIEHA U U3YUYECHUE €T0 CBOMCTB.

PacuétHbie 3agaum.

BblunciaeHuss MO ypaBHEHUIO XMMMUECKOH peakuuu (Maccel, 00BbEMA,
KOJIMYECTBA UCXOJHOI0 BEIIECTBA WJIM NMPOAYKTA PEAKLMHM MO U3BECTHBIM MAcCCE,
00BEMY, KOJIMUECTBY OJHOTO M3 UCXOJHBIX BEIUIECTB WJIK MPOAYKTOB PEAKLIMH ).

Kucaopoacoaep:xaiue opraHn4ecKue coeAuHeHHs

[IpenenbHblE  OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAHOJN. CTPOEHME,
(U3NYECKUE M XUMHUYECKHE CBOICTBA (pEakUMM C AKTUBHBIMM METAJlJIaMH,
TATIOT€HOBOAOPOJAAMH, TOPEHHME), TNPUMEHEHHE. BOJOpPOIHBIE CBA3UM MEXKIY
MOJIEKYJIAMHU CITMPTOB. JIeHCTBHE METAHOIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbI€  CHUPTBL.  OTWICHITIMKOJIb W TJIMLEPUH.  CTPOECHUE,
(u3nyecKue M XUMHUYECKUE CBOWMCTBA (B3aMMOJECHCTBHE CO IIECTOYHBIMU
METAIAMU, KAUYECTBEHHAs PEAKLUs HA MHOINOATOMHBIE CIUPTHI). JlelcTBUE HA
OpraHu3M 4esoBeka. [IpuMeHeHne rmuuepuHa U STUIIEHTIIMKOJIS.

@DeHON: CTPOCHUE MOJIEKYJbl, (PU3MYECKUE M XUMHUYECKHE CBOWCTBA.
TokcnuHoCTh eHona. [IpumeHenue penona.

Anpneruapl U kemowuwvl.  DopmanpIerui, aueTalIbIETUI.  CTPOCHHUE,
(U3NYECKUE U XMMHUYECKHE CBOMCTBA (PEAKUMU OKUCIEHHUS M BOCCTAHOBJICHMS,
KaYECTBEHHBIE PEAKIUH ), IOJTYYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MPEAEIIbHBIE KAPOOHOBBIE KUCJIOTHL. MypaBbHHAS U YKCYCHAs
KUCJIOTBL: CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIME IS
KJ1acca KMCJIOT, peakuus 3TepuuKalnm ), NOJyYEeHUE U NpUMeHeHue. CTeapuHoBast
M OJICMHOBAsi KUCJOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOLIEE NEHCTBHE.

CnoxuHble 3QUpbl Kak MPOM3BOJAHBIE KAPOOHOBBIX KUCJIOT. ['maponus
coXHBIX 3¢upoB. XKupsel. I'naponaus xupos. [IpuMenenue xxupoB. buonornueckas
POJIb KU POB.

YraeBoawpl:  cocTaB, KilaccupuKauus ~— YriieBoJoB  (MOHO-, JU- W
nojucaxapuabl). [7roko3a — npocTeinii MoHOCaxapua: OCOOCHHOCTH CTPOECHMS




MOJIEKYJIbI, (PU3MUECKUE U XUMUUYECKUE CBOMCTBA (B3aMMOAEHCTBUE C THAPOKCHIOM
meau(I1), okucieHne aMMuauyHbBIM pacTBOPOM okcuaa cepedpa(l), BoccTaHOBIIEHUE,
OpO>KEHUE TITHOKO3bI ), HAXOXKICHUE B MPUPOJE, IPUMEHEHHUE, OMOJIOTHYECKAs! POJIb.
doTocuHTe3. OPYKTO3a KAK U30MEP IFOKO3BI.

Kpaxman u 1emnono3a Kak npupoaHbie mosuMepsl. CTpOEeHUE KpaxMaia
LEJUTIONIO3bl.  DU3MYECKME M XUMHUUYECKHME CBOMCTBA KpaxMaja (THMAPOJIM3,
KauECTBEHHAs PEAKLMS C HOAOM).

OKCNEPUMEHTAJIbHBIE METOABl M3YYEHUsS BEUIECTB M MX MPEBPALLECHUM:
NpoBeAcHUE, HAOIIOACHUE M ONMCAHME ACMOHCTPALMOHHBIX OINBITOB. TOPEHUE
CIIUPTOB, KAQYECTBEHHBIE PEAKLMHU OJHOATOMHBIX CIIMPTOB (OKUCJIEHHE 3TAHOJA
okcusiom wmenau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOACHCTBHE TIJIMIEPUHA C
ruapokcuaoM mMeau(Il)), ampaeruaoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m rugpoxkcuaom Memu(ll), B3aumoneicTBHE Kpaxmalla € HOIOM),
NPOBEACHUE MPAKTUUECKON PabOTHI: CBOWCTBA pacTBOpPa YKCYCHOU KUCIIOTHI.

PacuérHblie 3anaum.

BblunciaeHuss MO ypaBHEHUIO XMMMUECKOM peakuuu (Maccel, 00BbEMA,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM NMPOAYKTA PEAKLMHU MO U3BECTHBIM MAacCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIMH ).

A3oTcoaepKalme OpraHn4eCKue COCIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEPHBIE OPraHUYECKUE COEAMHEHUS. DU3NYECKUE U
XUMHUUYECKUE CBOWCTBA AMHHOKHUCIOT (HAa MPUMEpPE IIMIMHA). BUOJIOrnyeckoe
3HAYEHUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NPUPOAHBIE BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS. llepBUUHad,
BTOPUYHAsT M TPETUYHAs CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBA OCIKOB:
TUJPOJIN3, ICHATYpalusi, KAYeCTBEHHbIE PEAKIIMU Ha OCJIKH.

OKCNEPUMEHTAJIbHBIE METOABl M3YYEHUsS BEUIECTB M MX MPEBPALLEHUN:
HaOMIOEHUE U ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB. JACHATYpalusi OCIKOB MpH
HarpeBaHWH, LIBETHbIE pEaKUMU OCTIKOB.

BbicokoMOJIeKy IsIPHbIE COeTHHEHUSI

OCHOBHBIE TOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUNA: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPU3ALUH, CPEIHSAS MOJEKYIISPHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCIMHEHHUA —
NOJIMMEPU3ALIMS U TTIOJTMKOHACHCALMS.

OKCNEPUMEHTAJIbHBIE METOABl M3yYEHUsS BEUIECTB M MX MPEBPALLECHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MesxnpeaMeTHbIE CBA3H.

Peanuzauust MEeXIpeAMETHBIX CBS3€H NMPU U3YYEHUH OPraHU4eCKO XMMUH B
10 kjacce OCYUIECTBISIETCS YEPE3 HMCHOJIb30BAHME KaK OOIIMX E€CTECTBEHHO-



Hay4YHBIX TOHSATUHN, TaK W TOHSATHH, SBJISIOMIMXCA CUCTEMHBIMU IJI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TMIOTE3a,
3aKOH, TEOpHsI, aHAJN3, CMHTE3, KIacCU(pUKAIS, MePHOJIUNYHOCTh, HAOTIOACHHE,
MU3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHUE.

duznka: Marepus, DJSHEPrus, Macca, aroMm, OJJIEKTPOH, MOJEKYyJa,
SHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BETMUMHBI U €IMHUILIBI UX U3MEPEHHUS.

buosnorus: kietrka, opraHu3Mm, Ouocepa, oOMEH BEIIECTB B OPraHuU3MeE,
(GOoTOCUHTE3, OMOJOTMYECKU AKTUBHBIE BeUIeCTBA (OCNKH, YIJEBOJIbI, >KHUPHI,
(EpPMEHTHI).

["eorpadus: MUHEpaJIbI, TOPHBIC TOPOJBI, MOJE3HBIE UCKOMAEMbIC, TOTIMBO,
PeCypChl.

TexXHONIOTUs: THIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MHUTAHMS,
MOIOIIUE CPEICTBA, JCKAPCTBEHHBIE U KOCMETHYECKUE MpenapaThl, MaTepHalibl U3
MCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teoperuyeckne 0CHOBbI XUMHUH

XUMHAYECKU 3JIeMEHT. ATOM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000JI04Ka. DHEPreTUYECKUE YPOBHU, NOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
3J1IEMEHTBl. OCOOEHHOCTH PaCHpEaESiCHUsl 3JIEKTPOHOB MO OpOMTAIIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINECKTPOHHAS KOHPUTYpalusi aTOMOB.

[Tepuoanyeckuii 3akoH U [lepruoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. Menaeneea. CBsi3b NMEPUOAMYECKOrO 3aKoHa M [leproaM4ecKoil CHUCTEMBI
xumuuyeckux aemeHToB J[. M. Menneneesa ¢ COBpEMEHHOW TEOpUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BELIECTB MO TpPyNNaM M MEPHOJAM.
3HAYEHUE NMEPUOINYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BemiecTBa. XUMHUUYECKas CBI3b. BHABI XUMHUYECKOW CBSI3U
(KOBaJICHTHAs HEMOJISIpHAs M MOJSPHAs, MOHHASA, METALIMYECKAs). MeXaHU3MBbI
oOpa3oBaHUsl KOBAJICHTHONH XHUMHUUYECKOW CBsI3W (OOMEHHBIA W JOHOPHO-
aKUenTopHbIi). BomopoaHas cCBsA3b. BaJeHTHOCTb. OJIEKTPOOTPULATENBHOCTD.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBI.

BemecrBa MOJEKYJSIPHOIO M HEMOJIEKYJIIPHOTO  CTPOEHUSA.  3aKOH
NOCTOSIHCTBA COCTABA BELIECTBA. THIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT THITA KPUCTAINYECKON PEIIETKH.



[ToHsiTHE O OUCHEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 101 BELIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYeCKUX COCAMHEHUM. Homenknarypa
HEOPraHUYECKMX BEIIECTB. ['€HETHMYECKas CBjI3b HEOPraHUYECKUX BELIECTB,
NPUHAAJIEKAIIMX K PA3JIMYHBIM KJIACCAM.

Xumunyeckas  peakums. Knaccupukaums — XMMMYECKMX — peakuuid B
HEOPraHUYECKO M OPraHMYeCKO XMMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUU NIPU XUMUUYECKUX PEAKLUSAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (PakTopoB. OOpaTUMbIE
peakiuu. XHUMHUUYECKOE paBHOBecHE. DAKTOPBI, BIMAKOIIME HA COCTOSIHUE
XUMU4eckoro pasHosecus. [Ipunuun Jle [larense.

OnexkTponauTudeckas aucconuanus. CUIIbHbBIE U c1a0ble ANeKTPOoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB. KUCJIAsA, HEUTPAJIbHAS, LETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCNEPUMEHTAJIbHBIE METOABl M3yYEHUsS BEUIECTB M MX MPEBPALLECHUN:
AeMoHcTpauus Tadmun «[leprpoauyeckas cUCTeMa XUMUYECKUX 37eMeHTOB JI. WM.
MenaeneeBay, U3y4eHHE MOJCIEH KPUCTAUIMYECKUX PEIIETOK, HAOMIOJACHUE W
OMHUCAHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3ji0oKEHUE NEPOKCUIA
BOJIOPO/JIA B MPUCYTCTBUM KaTAJIM3aTOPA, ONPEAEIIEHUE CPEABl PACTBOPOB BEILIECTB
C IOMOIIBIK YHUBEPCAITBHOIO MHANKATOPA, PEAKLIMA UIOHHOTO OOMEHA), TPOBEICHUE
NPaKTUUYECKOM paboThl « BiusiHUe pa3ianuHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKOH
peaAKLUmnY.

PacuétHble 3agaum.

PacuéTtel 1nO ypaBHEHMSM XMMHMUYECKMX pPEaKUMH, B TOM  YHUCIIE
TEPMOXUMHUYECKHUE PACUYETHI, PACYETHI C UCTIOIIB30BAHUEM MTOHATHUS «MACCOBAS OJIS
BELLIECTBAY.

Heoprannuyeckass xumust

Hemeramnel.  [lonoxkeHue HemetauioB B [lepuoauueckoi  cucreme
xummudeckux snemeHToB JI. Y. MeHaeneeBa U 0COOCHHOCTU CTPOCHHUS aTOMOB.
OU3MYECKUE CBOKMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MNpPUMEPE
KUCI0poaa, cepsl, pochopa u yriaepona).

XHAMHUYECKUE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEPBI, A30Ta,
dochopa, yraepoga U KpPEMHHUS)) U HMX  COCAMHEHUH  (OKCHIOB,
KHACIIOPOACOAEPKALLMX KUCIIOT, BOAOPOJHBIX COCAUHEHU ).

[IppuMeHeHNE BOKHENIIINX HEMETAIIOB U UX COEIMHEHU.

Mertamnel. [Tonoxxenue merauioB B [lepuoanueckoil cucteMe XUMUYECKUX
aneMeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JOUYEK
aTOMOB MeTauioB. O0mue gusnveckre CBOHCTBA MeTalioB. CIUlaBbl METAJIIOB.
ONEKTPOXUMHUYECKUANA P HATPSDKEHUIA METAJUIOB.



XUMHYECKHE CBOWCTBA BAXKHEHIIUX METAUIOB (HATPUM, KajlMi, KaJbLIHIA,
MarHui, aIFOMUHUMN, IUHK, XPOM, HKEJE30, ME/Ib) U UX COCTUHCHUH.

OOwwme cnocoObl NOayueHUus: METAIOB. [IpuMeHeHe METauIoB B OBITY M
TEXHUKE.

OKCNEPUMEHTAJIbHBIE METOABl M3YYEHUsS BEUIECTB M MX MPEBPALLECHUM:
M3yUCHUE KOJUIEKUMHU «MeTalbl U CIJIaBbl», OOPa3LOB HEMETAJIJIOB, PELICHUE
SKCIEPUMEHTAIBHBIX 3a7a4, HAOJIOJCHUE M ONMUCAHUE JNEMOHCTPALMOHHBIX U
71a00PATOPHBIX OMBITOB (B3aMMOJCHCTBHE TMIPOKCHA AJIFOMUHUS C PacTBOpaMHU
KHCJIOT U LIEIOYEHN, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJLIOB).

PacuétHbie 3agaum.

Pacuétsl mMaccel BelecTBa WM 00bEMA ra30B MO HU3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MAcce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEILECTB,
pacuéThl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKLMH, ECIIM OJIHO
U3 BEILECTB UMEET NPUMECH.

XHUMHS U )KU3Hb

Posib xuMHHM B O0ECNEYECHUU SKOJIOTMUUECKOM, SHEPreTUUYECKOW M MUIIECBON
0€30MacCHOCTH, PA3BUTUM MENULMHBL. [IOHATHE O HAy4yHBIX METOAAX MO3HAHMS
BEILIECTB U XUMHUYECKUX PEAKLUH.

[IpencraBiaenuss 00 OOUMX HAy4YHBIX MPUHLHUIAX HOPOMBILIIEHHOTO
MOJTYYECHHUS BOKHENIIINX BEILIECTB.

YenoBek B MHUPE BEUIECTB W MATEPUAIOB. BAKHEHIIUE CTPOUTEIIBHBIE
MaTepuaibl, KOHCTPYKLMOHHBIE MaTepUaybl, KpPacKH, CTEKIIO, KepaMuKa,
MaTepUaIbl Ul DJIEKTPOHUKH, HaHOMAaTepHallbl, OPraHUYECKUE U MUHEPAIBHBIE
y100pEHUSI.

XUMHUS U 3I0pPOBbE YEIIOBEKA. IMpPAaBUjIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, NpaBuiia 0€30MacHOrO UCMOJIB30BAHUS TPENAPATOB OBITOBON XUMHUU B
MTOBCEIHEBHOM XKU3HHU.

MesxnpeaMeTHbIE CBA3H.

Peanuzanusi  MEXNOPEIMETHBIX  CBSI3€  MNpuU  M3YyYeHHMH oOwWedl u
HEOPraHM4ecKoil XxuMuu B 11 Kitacce OCyIIECTBIISETCS Yepe3 MUCIOJIb30BAHUE KaK
OOUIMX €CTECTBEHHO-HAYYHBIX TMOHATHA, TaK W MOHATUHA, SBJISIOLIUXCS
CUCTEMHBIMHU TS OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LINKJIA.

OO1mMe eCTECTBEHHO-HAYUYHBIC TMOHSATUS. HAY4YHBIA (PAKT, rMMOTE3a, 3aKOH,
TEOpUsl, AHAIM3, CHUHTE3, Kiaccupukauus, MEPUOJAUYHOCTb, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHHE, SBIICHUE.

dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, NPOTOH, HEWTPOH, HOH,
M30TOII, paINOaKTUBHOCTH, MOJIEKYJIA, JHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETMYMHBI U CIMHHLIBI UX
U3MEPEHHUS, CKOPOCTb.



buosorus: kjieTka, oOpraHu3M, D3KocucTeMa, Ouocdepa, Makpo- W
MHUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BELIECTB B OpraHUu3Me.

["eorpadus: MUHEpaJIbI, TOPHBIC TTOPOJBI, MOJE3HBIE MCKOMAEMbIC, TOTUIMBO,
PECYpPCHI.

TexHONOrUs: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJTyprusi, MPOU3BOACTBO
CTPOMTEJILHBIX MaTEepPHANIOB, CEIbCKOXO3IHCTBEHHOE MPOU3BOJACTBO, MHUIIEBAs
MPOMBILIUIEHHOCTh,  (papMarieBTU4Yeckas  MPOMBIIUICHHOCTh,  MPOM3BOJICTBO
KOCMETHUYECKUX TIpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
3JIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHWHU
HA FA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHMA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHUS
OoOy4aroUIMMHUCS TMPOTpaMM CPEIHEro oOwmEero oOpa3oBaHus (JUYHOCTHBIM,
METANPEAMETHBIM U OPEAMETHBIM). HayuHO-METOAMYECKOH OCHOBOM  AJist
pa3paldOTKK TJIAHUPYEMBIX PE3YJBTATOB OCBOCHHUS MPOTrPaMM CPEIHETO OOUIETO
00pa3oBaHusl SBJIIETCA CUCTEMHO-ACITENbHOCTHBIN MOAXO.

B COOTBETCTBUM € CHCTEMHO-ACITEILHOCTHBIM TMOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUSI MpEeaAMETa «XUMHUS» Ha YPOBHE CPEIHErO
o0uero 00pa3oBaHus BBIACIEHBI CAEAYIOMIUE COCTABISIONIUE:

OCO3HAHKWE OOYYarOIUMMCS POCCUHCKONW TPaXKIAHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEAENICHHUIO,

HaJINYKE MOTUBALMU K OOYUEHUIO,

LIEJICHATPABJICHHOE PA3BUTUE BHYTPEHHUX YOEKICHUH JIMYHOCTU HA OCHOBE
KJTFOUYEBBIX LICHHOCTEH U MCTOPUYECKUX TPAAMLUi 0a30BOM HAYKU XUMUH,

TOTOBHOCTb M CIOCOOHOCTh OOYyYaroUIMXCs PYKOBOJACTBOBAThCS B CBOEH
JEATEILHOCTA LICHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, MPUCYLUIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00Pa30BaHus,

HaJIMYKe NMPaBOCO3HAHUS 3KOJIOTMUYECKON KyJbTYPhl U CIIOCOOHOCTH CTABUTH
LIEJIA U CTPOUTD KU3HEHHBIC IJIaHbI.

JIMYHOCTHBIE PE3YJIBTATHI OCBOCHMS TMpeAMeTa «XHUMHUS» AOCTHTarTCS B
€IMHCTBE Y4YeOHOMl M BOCHMUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMAHUCTUUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMU
U uJeajlaMd POCCHHMCKOIO TPakKJaHCKOrO OOIIECTBA, MPUHATBIMHU B OOLIECTBE
HOpMamMM W MpaBWIAMHU  TOBEAEHHUS, CHOCOOCTBYIOIIMMH  MpOLECCaM
CaMOIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHHWS JIMYHOCTH
00y4JarouIuxcsl.

JIMYHOCTHBIE  pE3yJIbTaThl OCBOCHMS MpeAMeTa «XHUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh ONbITA TMO3HABATEJIBHOM M TMPAKTUYECKOH NEATEIBHOCTH
oOyyarolmxcs Mo peajiv3alMi NPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHMS .

OCO3HaHUs1 00YYAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U OO0S3aHHOCTEIH,
YBOKEHUS K 3aKOHY W NMPABOMOPSAKY;

NPEACTABIICHUS O COLMAIBHBIX HOpMAaX M MpaBWIAX MEXIIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITETbHOCTH MPH CO31AHUU YUEOHBIX
IPOEKTOB, PELICHUH YUYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BEITOJHEHUN XUMHUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaThb M MNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY WU
apryMEHTHI IPYTHX NPU aHAIM3€E PAa3JIMYHbIX BUJIOB YUEOHOH NEATEIBHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHHSA

LEHHOCTHOIO OTHOLICHUS K MCTOPUYECKOMY M HAYYHOMY HACIIECIHUIO
OTEYECTBEHHON XUMUH,

YBOKEHHUS K MPOLIECCYy TBOPUYECTBA B OOJACTH TEOPHUM M MPAKTHYECKOrO
NPUMEHEHUSI XMMHUHU, OCO3HAHMS TOTO, YTO JOCTHIXKEHMS HAYKU €CTh PE3yJIbTar
JUIMTEIbHBIX ~ HAONIOJICHUH, KPOMOTJIMBBIX OSKCIICPUMEHTAIBHBIX  TOUCKOB,
NOCTOSIHHOI'O TPY/JIa YYEHBIX U TPAKTUKOB;

MHTEPECA U [TO3HABATENIbHBIX MOTUBOB B IIOJIYYEHHUH U MTOCJIEAYOLIEM AHATTU3E
MH(POPMALMH O IEPEIOBBIX TOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NOBEICHMS;

CHOCOOHOCTH OLICHMBATh CUTYalH, CBA3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
¥ NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U TOCTYNKH CBOMX TOBAPHILEH C
NO3ULMNA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN 3TUX
NOCTYIIKOB;

4) popmMupoBaHHSA KYyJIbTYPbI 310POBbSI:

NOHUMaHUsl ILEHHOCTEH 370poBOro W 0Oe30macHoro o0pasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOIIECHUS K COOCTBEHHOMY (PM3MUECKOMY M
NICUXUYECKOMY 3I0POBBIO;

coOo/IcHUsT mpaBuil O€30MacHOro OOpalleHUsi C BEUIECTBAMU B OBITY,
MIOBCEIHEBHOM )KU3HU U B TPYIOBOU AEATEIHLHOCTH,

NOHMMAHUSl LEHHOCTH MPAaBWJI HHIMBUAYAJIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYalMX, YTPOXKAOIIMX 3A0POBBIO M JKU3HU JIFOACH;

OCO3HAHUS TMOCTEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYEK (YyNOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),

S) TpynaoBoro BocnuraHus:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B y4e€OHO-MCCIIEA0BATENBCKOM
JEATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOM W APYyrux BHAAX
NEATENBHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYaCTHE B PEIICHUM MPAKTHYECKUX 3a4ady
COLIMAJILHOM HAMPABJICHHOCTH (B pAMKax CBOETO KJ1acca, UIKOJIbI ),



MHTEpECA K MPAKTUUECKOMY M3YUYEHHUIO Mpodeccuii pa3auuHoro ponaa, B TOM
YUCJIE HA OCHOBE IMPUMEHEHUS IIPEAMETHBIX 3HAHUMN 110 XUMUH,

YBOKEHHUS K TPY Y, JIOAAM TpyAa U pe3ysibTaTaM TPYAOBOH JEATEILHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyayuieii nmpodeccun U peanuzalii COOCTBEHHBIX KHU3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CMIOCOOHOCTENH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00LLECTBA,;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHS

HKOJIOTUUYECKU LIENIECOOOPA3HOrO OTHOLIEHWS K MPUPOJE, KAK HCTOUYHUKY
CYLLECTBOBAHMS >KM3HU Ha 3EMJIE;

NOHUMaHUsl TJ00ATBHOIO XapakTepa SKOJOIMYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE NPUPOIHON U COLMATIBHOM CPELHI,

OCO3HAHUS HEOOXOJAMMOCTH HCHOJB30BAHUSl JOCTMXKEHUH XUMHM JJIs
pELIEHUs BOIIPOCOB PALMOHAIIBHOIO IPUPOAOIOIB30BaAHUS,

AKTUBHOI'O HENPUATHS ACHUCTBUM, TMPUHOCAIIMX BpPEd OKPY>KAroLIEh
NPUPOJHON CpeAe, YMEHUs NMPOTHO3UPOBATH HEOJArOMPUSITHBIE 3KOJOTUYECKUE
NOCJIEACTBUS NIPEANTPUHUMAEMBIX NEWCTBUI U NPEAOTBpALIATh UX;

HAJINYUS PA3BUTOrO SKOJIOTMYECKOI0 MBILUIEHUS, SKOJIOTUYECKON KYJIJIBTYPHI,
onbITa NEATENBHOCTH JKOJIOTUYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATECA MMH B ITO3HABATEIIBHONW, KOMMYHHUKATUBHOW U COLMAIIBHOMN
NPAaKTUKE, CHOCOOHOCTM W YMEHUS AKTHMBHO NPOTHBOCTOSTH HIAECOJOTUH
xemopooumu;

7) UEHHOCTH HAYYHOI'0 NNO3HAHUSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS], COOTBETCTBYIOLUETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOHN MPAKTUKH,

NOHUMaHUsl Ccrneuu(UKA XUMUM Kak HAayKd, OCO3HaHUs €€ pOoiau B
(OpMUPOBAHMHU PALMOHATIBHOIO HAYYHOIO MBIIIJIEHUS, CO3JAAHUU LIEJIOCTHOTO
NPEICTABICHUs 00 OKPY>KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOABI U YEJIOBEKA, B
NO3HAHUM TPUPOJHBIX 3AKOHOMEPHOCTEH M PELIEHUM NPOOJEM COXPAHEHMS
NPUPOIHOIO paBHOBECHS,

yOeXKNEHHOCTM B 0OCOOOH 3HAYMMOCTH XMMHHU JUISI COBPEMEHHOM
LMBHJIM3ALMHU: B €€ TYMAHUCTUYECKOM HAIIPABIICHHOCTH U BAXKHOMN POJIU B CO31aHUU
HOBOM 0a3bl MaTepUAIbHOW KYJIbTYpPbl, PELICHUM MIOOATBHBIX MNPOOJEM
YCTOMYMUBOTO Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW, JHEPreTUYECKOM, MUILEBON U
HKOJIOTUUYECKOM O€30MacHOCTH, B PA3BUTUM MEIULMHBI, OOCCIIECYCHUU YCJIOBUMN
YCIEIIHOTO TPYAA U 3KOJOTUYECKH KOM(POPTHOH JKM3HU KXKIO0T0 4eHa O0LECTBa,;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTM: IIOHMMAaHUs CYIIHOCTA METOJOB
MO3HAHHUSI, UCTIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH MCIMOJIb30BATh
NOJy4YaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHHUSI SBJICHUI OKPY KarOLIEro MUpa U



IPOUCXOIIUX B HEM U3MECHEHUH, YMEHUS Je/1aTh 000CHOBAHHBIE 3aKJIFOUEHUS HA
OCHOBE Hay4HBIX ()aKTOB U UMEIOLIUXCS JAHHBIX C LEJBIO MOJYyUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSATENBHO HCHOJIb30BATh XUMHUYECKUE 3HAHWS JAJs
peleHust NpoOJIeEM B PEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEPECA K TO3HAHUIO U UCCIIEA0BATENBCKOMN NEATENBHOCTH,

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPBIBHOMY  OOPa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUWA 1O XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTSMMU;

MHTEpPECa K OCOOCHHOCTSM TpyJa B Pa3IMuYHBIX cdepax npodecCHoHaAIbHOM
JESATEbHOCTH.

METANPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ysIbTaThl OCBOEHHS yUeOHOro npeameTra «XUMUsS» Ha
YPOBHE CPEAHEr0 001IEro 00pa30BaHUSI BKJIIOYAIOT:

3HauuMMble A8 (QOPMUPOBAHUS  MHUPOBO33PEHHUs  OOydaroluxcs
MEKIUCLUMIUIMHAPHBIE (MEKXIPEIMETHBIC) OOIIEHAYYHBIE MOHSITHUS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyyHOW KapTHHBI MUpa M CHeUU(PUKY METOJOB MO3HAHUS,
MCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO, SHEPIuUs, SBJICHUE,
NpOoLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHLIMI, TUOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIEAOBAHUE, HAOIIOACHHUE, U3MEPEHHE, SKCIEPUMEHT U IPYTHE),

YHUBEPCAJIbHbIE yUeOHbIe NEHCTBUS (MO3HABATENIbHBIE, KOMMYHUKATUBHBIC,

PETYJIATUBHBIE), o0ecnevynBaroIIue (dbopMupoBaHue (YHKIMOHATBHON
TPAMOTHOCTH U COLIMATIbHONW KOMIETEHIIMH 00YYarOIIUXCS;
CHOCOOHOCTB oOyyarouxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHBIE Y4YEOHBIE
JEUCTBUS B ITO3HABATEIILHON U COLMAJIBHON IIPAKTHUKE.

MertanpeaMeTHble pe3ysbTarThl OTPAXKAIOT OBJIAJEHUE YHUBEPCAIBHBIMU
yuyeOHBIMM  TO3HABATCIbHBIMA, KOMMYHUKATUBHBIMM W  PETYJISTUBHBIMHU
JEUCTBUSIMH.

OBaanenue YHHBEPCAJIbHBIMH y4eOHbIMU M03HABATEJIbHbLIMH
JAeCTBHAMM:

1) 6a3oBble JJOrHYEeCKH e e CTBHS:

CaMOCTOSITENbHO  (OPMYJIMpOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpPENEIATh LIENN JNEATEIBHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUH UX
JOCTVDKEHHUS, COOTHOCHUTE PE3YJILTATHI ACATEIHHOCTH € IMOCTABJICHHBIMU LIEJISIMU,

UCIIOJIb30BATh P OCBOCHUHM 3HAHUNA NMPUEMBI JIOTUYECKOrO MBILIICHUAS —
BBIJICNIATE XAPAKTEPHbIE NPU3HAKUA IMOHATHNA M YCTAHABIMBATH UX B3aUMOCBS3b,



MCMOJIb30BaTh COOTBETCTBYIOLIME MOHITHS JJI1 OOBSCHEHHUS OTIENBHBIX (DAKTOB U
SIBJICHUM,

BbIOMpaTh OCHOBAHMUSI M KPUTEPUM Ui KJIacCU(UKALMM BELIECTB U
XUMHUYECKUX PEaKLUii;

YyCTAHABJIMBATh MPHUUYUHHO-CJIEACTBEHHBIE CBS3M MEXIY HM3yYaeMbIMU
SIBJICHUSIMM,

CTPOUTh JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, JCAYKTUBHBIE, IO
AQHAJIOTUM), BBIIBIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYMS B PACCMATPHUBAEMBIX
SBJIEHUSX, (POPMYJIMPOBATH BBIBObI U 3aKTFOUYCHHUS,

IPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMBIE B XUMUU CUMBOJIMUECKUE
(3HAKOBBIE) MOJIESTH, MPEOOPA30BBIBATH MOACIIBHBIE MPEICTABIICHUS — XMMUYECKU N
3HAaK (CUMBOJI) 3JIEMEHTA, XUMHYECKas popMmyIia, ypaBHEHUE XUMHUUYECKOH peakuuu
— MPU PELICHUU YUYEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a1ay, MPUMEHSThH
Ha3BAHHbIC MOJCJIbHBIEC MPEACTABICHUS AJIsl BBISIBJICHUS XapPAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB U XMMUUECKUX PEAKLIMIA.

2) 6a3oBbIe HCCIea0BaTeIbCKHE AeiiCTBUSI:

BJIQJIETh OCHOBAMHM METOJOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKkuuii;

(GopMyJIMPOBATh LENIH U 33141 UCCIIEN0BAHUS, UCIIOIB30BATh MMOCTABJICHHBIE
U CaMOCTOSTENIBHO C(OPMYIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJi (POPMUPOBAHMSI TMIOTE3BI MO MPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMBIX CY>K/ICHUH;

BJIQJICTh HABBIKAMU CAMOCTOSITEIbHOTO TUIAHUPOBAHMUS M MPOBEICHUS
YUEHUYECKMX 3KCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHUS HAONIOAATH 32 XOJA0M
IpoILECCa, CaMOCTOSITENIBHO NPOTHO3MPOBATH €ro pe3yabTar, (popMynHpoBaTh
0000UIEHHS ¥ BBIBOJBI OTHOCUTENILHO JTOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEA0BAHUS,
COCTaBJISATh OOOCHOBAHHBINA OTUET O MPOACIAHHOH padoTe;

npuoOpeTaTh OMNBIT YUYEHUYECKOHW MCCIENOBATENbCKOM M MPOEKTHOM
JEATEILHOCTH, MNPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
MOUCKY METOIOB PEILIEHUS MPAKTUYECKUX 3a/1a4, TIPUMEHEHUIO PA3JIMYHBIX METOIOB
MO3HAHUSI.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATHCS B  PA3JIMYHBIX HCTOYHUKAX HWH(POpPMaUMU (HAy4yHO-
NOMyJispHasl JUTEepaTypa XUMHUUYECKOTO COJEP)KAHHUS, CHPABOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHAIM3UPOBaTh MHPOPMALMIO PA3IMUHBIX BUIOB U (Popm
NPEICTABIICHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD "
HEMPOTUBOPEYHUBOCT;



(GopMyJMPOBATh 3aPOCHl U MPUMEHATH PA3IMYHBIE METOJBI MPHU MOUCKE U
orOope wuHpoOpMauuu, HEOOXOOUMOW [UIsl BBIMOJHEHHUS YYEOHBIX  3a4ay
ONpeAeICHHOIO THIIA,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPaTh  ONTUMAIbHYKD  (OPMYy  MPEACTABIICHUS
UH(pOopMaLUH (CXeMbl, TpadUKU, AUArPAMMBbI, TAOJMILIBI, PUCYHKH U IPYTHE);

MCMOJIb30BaTh HAYyUHBIH S3bIK B KAYECTBE CPEICTBA MPU padOTE C XMMHUYECKOM
MHPOpMALME: NPUMEHATh MEXIPEAMETHbIE (PU3NUYECKHME M MaTEMATHUYECKHUE)
3HAKU U CUMBOJIBI, PopMyJibl, aOOpeBHATYPbl, HOMEHKIIATYPY,

UCMOJIb30BaTh M MPeoOpa30BBIBATh 3HAKOBO-CUMBOJIMUECKHUE CPECTBA
HarJIsiAHOCTH.

OgyageHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIAEMON TEMBI B XOJ€ AUAJIOra W/WiIn
JUCKYCCUHU,  BBICKa3blBaTh  MJEH, (GOpPMYIMpPOBaTH  CBOM  NPEIJIOKEHHS
OTHOCHUTEJILHO BBINIOJIHEHUS MPEUI0KEHHOH 3a1a4H;

BBICTYNIaTh C MPE3CHTALMEH pPe3yJbTaTOB MO3HABATEJIbHON ACITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIHO UM COBMECTHO CO CBEPCTHUKAMU MPH BBIOJIHEHUU
XMUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOH pabOThl MO MCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaM3ali y4eOHOro NpoekTa u (JOpMyJIMPOBATH BBIBOBI
MO pe3ysibTaraM MPOBEAEHHBIX MCCIEAOBAHUN MYyTEM COIIACOBAaHUS MO3ULIUNA B
X0JI€ 00CYKICHUSI U OOMEHA MHEHUSIMU.

OgyageHHe YHUBEPCAJbHBIMHU PeryiSTHBHbIMH JeHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYILUECTBJIATH CBOK MO3HABATEJIbHYIO
JEATENIbHOCTh, OMNpeAecsss €€ Lelu M 3aJayd, KOHTPOJIMPOBaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh MpEJlaracMblid  aITOPUTM  JACHCTBUHA TpH
BBIMOJIHEHUM Y4YEOHBIX M MCCIAEAOBATENbCKUX 3a/Jay, BBIOMpATh Haubojee
5¢(deKTUBHBI CNOCOO MX PEIICHUS C YYETOM TMOJYYEHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX,

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH IEATENLHOCTA HA OCHOBE CaMOaHaIn3a 1
CaAMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJTIACC

[IpenMeTHBIE pE3yJIbTaThl  OCBOCHMS Kypca «OpraHuueckas XUMHS)
OTpaXKaroT:

c(hOPMHPOBAHHOCTh  MPEACTABJICHUMA O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIH XUMUU B [TIO3HAHWU SBJIEHUN IPUPOIHI,



B (OpPMUPOBAHUU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBLHOM
IPaMOTHOCTU, HEOOXOUMOM NIJisl PELICHUs MPAKTUYECKUX 3aa4 M 3KOJOTHYECKU
000CHOBAaHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM CpeE;

BJIAJICHAE  CUCTEMOW  XMMHUUYECKUX  3HAHUNA, KOTOpas  BKIIFOYAET:
OCHOBOMOJIArarOIME TMOHATUS (XUMHUUYECKUH BJIEMEHT, aroM, JJICKTPOHHAs
000JI04YKa aroMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (opmysa (pa3BEpHyTas M COKpallEHHAs), MOJIb, MOJISIpHAS
Macca, MOJISIPHBINA 00BEM, YIJIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS IPyNa, paauKal,
U30MEPUSL, U30MEPBI, TOMOJIOTHYECKUIN PSAII, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO U
A30TCOACPXKAIIME COCAUHECHUS, MOHOMEP, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHECHUS), TECOPUM M 3aKOHBI (TCOPUS CTPOCHUS
opraHuueckux BemiecTB A. M. ByTnepoBa, 3aKOH COXPaHEHHS MACChl BEILIECTB),
3aKOHOMEPHOCTH, CUMBOJIMYECKUNA S3bIK XMMHHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JISKALIKME B OCHOBE IMOHUMAHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX
SIBJICHUM, (PAKTOJOTUUECKHE CBEJACHHS O CBOMCTBAX, COCTaBE, MOJYYCHUH WU
0€30MacCHOM HCIOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
NPAKTUYECKON AEATEIIBHOCTU YEJIOBEKA,

c(hOPMHPOBAHHOCTH YMEHUI BBISBIISATH XApAKTEPHbIC MPU3HAKU MOHSTHH,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE IMOHATUS TPU
OMNUCAHUU COCTABA, CTPOCHUS U MPEBPALIEHUN OPraHUYECKUX COCAUHEHMIA,

c(hOPMHPOBAHHOCTh YMEHUH HCHOJIb30BAaTh XUMUUYECKYIO CHUMBOJIUKY JJis
COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKPALIEHHON )
GbopMyJl  OpraHMYECKMX BEUIECTB W YPaBHEHMH XMMHMUYECKUX  PEaKIIMil,
U3rOTABJIMBATh MOJCIIM MOJIEKYJI OPraHMYECKUX BELIECTB Ui WUIFOCTPALMU HX
XUMHUYECKOTO U NMPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAUIC)KHOCTh H3YUYEHHbIX
OpPraHUYECKUX BEWIECTB MO0 HX COCTABY M CTPOCHUID K ONPEACTIEHHOMY
KJIacCy/rpynne COeAMHEHUH (yriaeBOAOPOAbI, KHUCJIOPOA M a30TCOACpIKalIUe
COCAMHEHUS, BBICOKOMOJICKYJIIPHBIC COCIUHCHHUS), J1aBaTb WM HA3BAHUS 110
cucremarndyeckoi HomeHkyarype (IUPAC), a Takke NPUBOIUTH TPUBUAIBHBIC
HA3BaHUS OTMACJIBHBIX OPraHMYECKUX BEUIECTB (3TWICH, MPONUJICH, AlCTHIIEH,
STWJICHIJIMKOJb, TIHMIEPUH, (eHOoN, (HOopMallbACTH, alECTAIbAETUA, MypaBbHHAs
KHUCJI0TA, YKCYCHAsA KUCJIOTA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAS KUCII0TA, IIFOK03a,
GpyKTO3a, KpaxmMa, UEJUTI0I03a, TJIULMH);

C(hOPMHPOBAHHOCTbL YMEHMSI OMNPEACNATh BHABl XHUMHYECKOW CBS3M B
OPraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIC),

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJIOKEHUSI TEOPUU CTPOCHMUS
opraHuyeckux BeiiectB A. M. byTiepoBa ajiss 00bSICHEHUS] 3aBUCUMOCTH CBOMCTB
BELLIECTB OT UX COCTABA U CTPOCHUS, 3aKOH COXPAHECHUSI MACCHI BELLIECTB;



c(hOpMHPOBAHHOCTh YMEHU N XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3UUECKUE
M XUMHYECKHE CBOWCTBA THIMYHBIX TMPEJACTABUTENEH pa3sMTUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METAH, 3TaH, 3TUJICH, MPONUJICH, alleTUJIEH, OyTaaueH-1,3,
MeTuOyTaaueH- 1,3, 6EH301, METAHOJI, 3TAHOJ, STUJICHTJIMKOJIb, TIUUEPHUH, (PEHO,
alleTAIbACTU/l, MyPaBbMHAS U YKCYCHAsl KUCJIOTHI, TJIFOK03a, KpaxmaJl, LEJUIIN03a,
AMUHOYKCYCHAasl KUCJIOTa), WIIKOCTPUPOBATh TEHETHYECKYIO CBA3b MEXIYy HUMH
YPaBHEHUSAMH COOTBETCTBYIOIIMX XWMHUYECKHUX pEaKIMid C HCHOJb30BaHUEM
CTPYKTYPHBIX (OpMYII;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh UCTOYHHUKH YIIIEBOIOPOIHOTO
ChIpbs (HE(PTh, NPUPOIHBINA ra3, yrojib), CHOCOOB X NEPEPAOOTKU U MPAKTUUYECKOE
PUMEHEHHUE MPOAYKTOB MepepadOTKH;

C(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUUCICHHS MO XHMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa
PEAKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB
WJIA TPOAYKTOB PEAKITHH ),

c(hOPMHPOBAHHOCTh YMEHMI BIAJETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCTIOIB3YEMbIX B XUMUH MPH M3yUECHUHU BEIICCTB U
XUMHUYECKUX SIBJICHUH (HAOII0CHUE, M3MEPEHUE, SIKCIIEPUMEHT, MOJCIIMPOBAHHUE),
UCMOJIB30BaTh CHUCTEMHBIC XHUMHUYECKUE 3HAHUS [JIs TPUHATUS PELICHUN B
KOHKPETHBIX O KM3HCHHBIX CHTYyallUsX, CBSI3aHHBIX C BEHIECTBAMU U HX
PUMEHEHUEM,

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOIaTh MPaBUia MOJIb30BAHUS XUMHUECKOM
nocyoi U jgabopaTOpHbIM OOOpPYAOBAaHMEM, a TaKKe MpaBujia OOpalICHUS C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSAMH MO BBIMOJHEHHUIO JTaOOPaTOPHBIX
XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMCHHMI TIJIAHMPOBaTh M BBIMOJHATH XUMHUYCCKHIA
AKCMEPUMEHT (MPEBpAICHUs OPraHMYECKUX BEIIECTB NMPH HArPeBaHHUH, MOJyYECHUE
ATUJIEHA U U3YYEHHUE €r0 CBONCTB, KAUeCTBEHHBIE PEAKIIMM OPraHMYEeCKUX BEIIECTB,
JIcHaTypalus OCJIKOB NMPU HarpeBaHWH, LIBETHBIE PeaKIIMU OCJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKM OE€30MACHOCTU TMp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>