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MoAacHUTenbHaa 3anUCKa

Pabouas mporpaMmMa 1o XMMUM Ha ypOBEHb CPETHETO 0011IeT0 00pa30BaHUs JIJIsl OOy YArOIIHXCS
10-11-x Kk;accoB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSMH:

o ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pa3oBanuu B Poccuiickoii
denepanuny;

e mnpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O0 yTBepKAeHUU PeneparbHOTO
rOCy/1IapCTBEHHOTO 00pa30BaTEIbHOTO CTAH/1apTa CPEAHETO 00IIEro 00pa3oBaHMs»;

e mpukaza Munnpocsemenus ot 23.11.22 Ne 1014 «OG0 ytBepxkaeHu# (enepaibHON
o0pa3oBaTelIbHON MPOrpaMMBbI CPETHETO 00IIIEro 00Pa30BaAHUY;

e mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaennu [lopsinka
OpraHu3allMU U OCYLIECTBICHU 00pa30BaTEIbHOM JesATeTbHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTesIbHBIM MMPOTpaMMaM — 00Pa30BaTEIbLHBIM ITPOTpaMMaM Ha4aJIbHOTO
00111er0, OCHOBHOTO OOIIIETO M CPEHETO 00IIEr0 00pa30BaHUsY;

e C(II 2.4.3648-20 «CaHUTapHO-IITUIEMHOIOTUYECKHIE TPEOOBAHUS K OpraHU3alU M
BOCITUTAHHS U OOyYEHUS, OTABIXA U 0370POBICHUS AETEH 1 MOJIOACIKIY,
YTBEP>KJICHHBIX IOCTAHOBJIEHUEM TJIABHOIO CAHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l urneHnueckre HOPMATUBBI U TPEOOBAHHS K 00€CIICUCHUIO
Oe3omacHOCTH ¥ (1iTi) O€3BPETHOCTH I YeJI0BeKa (PaKTOPOB CPEAbl OOUTAHUSY,
YTBEP>KJICHHBIX MIOCTAHOBJIEHUEM IJIABHOI'O CAaHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e y4eOHOTO IIaHa OCHOBHOTO 00IIIEro 00pa3oBaHus, YTBEPKICHHOTO TPHUKA30M
mupexkropa MAOY COIII Ne 47 ot _30.08 Ne _1_ «O0 yTBep:KI€HIUH OCHOBHOM
o0pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs»;

e (enepanbHOI paboyeii MPOrpaMMBbI IO YIEOHOMY TIPEIMETY « XUMUS)

Pabouas mporpamma OpueHTHPOBAaHA HA IIEJIEBBIE TPHOPHUTETHI, CHOPMYIUPOBAHHBIC B
benepanbHOI paboyei mporpaMme BOCIUTaHMS U B paboueit mporpamme Bocniutanus MAOY
COIII Ne 47.

OcHOBY MOIXONIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K ONpEAeNIeHUI0 00Ien
cTpareruvi OOyuYeHHWs, BOCIHUTAHHMS U Pa3BUTUS OOYYAIOMIMXCS CpPEACTBAMHU
yaeOHoro npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABHIIH
koHenTyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COZlepKaHusl, pe3yJabTaroB OOyueHus U TpeOOBaHMII K YpPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

B cooTBeTcTBMM ¢ JaHHBIMH TIOJIOKEHUSIMH TIporpamMma Mo XUMHUHU (06a30BBIi
YpOBEHB) Ha YPOBHE CpETHETr0 O0IIero 00pa3oBaHusI:

yCTaHaBIMBaeT o0s3aTebHOE  (MHBapUAHTHOE) TMPEAMETHOE  COAEpXKaHUeE,
onpenensieT KOJINYECTBEHHbIE M KaUeCTBEHHBIE €0 XapaKTEPUCTUKH Ha KaKIOM
JTane W3y4yeHUs IMpeaMeTa, MPEeayCMaTpuBaeT NPUHILMIBI CTPYKTYpPUPOBAHUSA



COACPIKaHUA W PACHPCACIICHUA €ro 110 KjIaCCaM, OCHOBHBLIM pa3icjlaM M TCMaM
Kypca;

Ta€T TMPUMEPHOE pachpenesieHne y4eOHBIX 4YacoB IO TEMAaTHMUYECKHUM pasfesam,
PEKOMEHIyeT NMPUMEPHYIO MOCIIEI0BATEIbHOCTh U3YUEHHS OT/ICJIbHBIX TEM Kypca ¢
Y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mporiecca, BO3pacTHhIX 0coOeHHOCTEH oOyuaromuxcs 10—11 kimaccos;

naéT METOAMYECKYI0 WHTEPIPETaluio Ieled H3ydeHHs TpenMeTa Ha ypOBHE
COBPEMEHHBIX TMPHOPUTETOB B CHUCTEME CpeAHero oOmero oOpa3oBaHMA,
COZIEpIKaTeNIbHOM XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YJIETaTOB OCBOCHHSI OCHOBHOU
o0pasoBareapHON TIpOrpaMMbl  CpeIHero oOmero oOpa3oBaHHsS (JIMYHOCTHBIX,
METanpeIMeTHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIHHOM
JeSITENIbHOCTH 00ydaromerocss mo OCBOSHUIO colepikanus mpeamera. [lo Bcem
Ha3BaHHBIM TO3WIMSAM B MPOTpaMMe 1O XHMHUHU COOJOEHA TPEEMCTBEHHOCTH C
benepanbHOM pabodeil mporpaMMoil OCHOBHOTO 00IIero 0Opa3oBaHUS MO XUMHH
(mna 8-9 kimaccoB 00pa3oBaTeNbHBIX OPTaHU3alNid, 0a30BbIN YPOBEHB ).

XuMHuueckoe o0pa3oBaHUE, MOJy4aeMO€ BBIMYCKHUKAMH OO0IIe00pa30BaTeIbHOM
OpraHH3aluy, SBISETCS HEOTHEMIIEMOM YacThio UX 00pa30BaHHOCTH. OHO CITyKHUT
3aBEpILAOLIIM 3TAllOM pean3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CUCTEME XUMUYECKOTO 00OPa30BaAHMUS.
OTH [EHHOCTH KacalwTcs T[O3HAHUA 3aKOHOB TMPUPONbI, (OPMUPOBAHUS
MHUPOBO33pEHHsI W OOImIeld KYJIbTYphl UEJOBEKa, a TaKKe DSKOJIOTUYECKH
000CHOBaHHOT'O OTHOIICHHUSI K CBOEMY 3/10pPOBBIO U IPUPOIHON cpene. Peanuzyercs
XUMUYECKoe 00pa3oBaHHE OOy4alolmMXCsi Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl CpEACTBAMH YYEOHOTO TmpeaMeTa «XUMHUS», COACPKAHHE U
MOCTPOEHUE KOTOPOTO OIpENEIeHbl B IPOrpaMMe M0 XUMHUH € YUETOM crienupuKu
HAayKM XUMHUHU, €€ 3HAYeHHs] B IMO3HAHUU NPHUPOIbI M B MaTepUaJIbHOU >KU3HU
o0IIecTBa, a TaKkXke C y4€ToM OOIUX IleJied W TMPHUHIIMIIOB, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpefHero oomiero odpasoBanusi B Poccuiickoii
Oenepannu. Tak, Hanpumep, Ipu GOPMUPOBAHUH COACPKAHUS TIPEAMETA « XUMHUSI»
YUTEHBI CIIEAYIOIINE TOJI0XKEHHS O crielU(pUKE U 3HAUCHUU HAYKU XUMHUH.

XuUMHUS Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK Hrpaer ocoOyi0 pojb B
COBPEMEHHOU IMBUJIM3AIMU, B CO3JaHUU HOBOM 0a3bl MaTepuUaibHOW KYJIBTYpPHI.
Ona BHOCHT CBOM BKJIaJ B (GOPMHUPOBAHKE PALTMOHATBLHOTO HAYYHOTO MBIIICHHUS, B
CO3/1aHME€ LEJOCTHOIO MPEACTABIECHUS 00 OKPYKAIOIEM MHUpPE KaK O E€IUHCTBE
NPUPONbI U YeNOBEKa, KOTOpoe (OpMUPYETCS B XMMUU HAa OCHOBE MOHMMAHMS



BCHICCTBCHHOI'0 COCTaBa OKPYXaAroICro MHUpad, OCO3HAHHA B3aUMOCBA3U MCKIAY
CTPOCHUCM BCIICCTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIaCTSIMHU IMPHUMCHCHUA.

TecHO B3aMMONEUCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTajla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpylda U KU3HU Kaxjaoro uieHa oOmectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBlI€HAa HAa pEIICHUE
00aNbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHSA YEIIOBEYECTBA — CHIPHEBOM,
YHEPTETUYECKOM, TUIIIEBOH, IKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 37I0POBBSI.

B cooTtBercTBUU ¢ OOIMMHU IEISIMH U IPUHIIATIAMH CPETHETO 0011Iero 00pa30oBaHUS
conepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHb H3YUEHHUS)
OPUEHTHUPOBAHO  MPEUMYIIECTBEHHO  HA  OOIIEKYJIbTYPHYIO  IOJATOTOBKY
oOy4aronuxcs, HEOOXONMUMYI0O UM JUIsi  BBIpaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLUYMAa, MPOAOLKEHUS
o0pa30BaHUs B pa3InYHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnstomuMu npeaMeTa « XuMush SBISI0TCS 0a30Bble Kypehl — « OpraHudeckast
xumus» U «OOmass M HeopraHMyeckass XHUMHs», OCHOBHBIM KOMIIOHEHTOM
COZIEpKaHUSl KOTOPBIX SIBIIAIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHM 10
HEOPTraHMYECKON XUMUH (C BKIIFOUCHUEM 3HaHUN U3 00IIeH XUMUH ) K OPraHUYEeCKOM
xumun. DOopMUpPOBAHME MAHHOW CHUCTEMBI 3HAHWUW IIPU U3YYCHUHM MNPEAMETA
o0ecrieyuBaeT BO3MOXHOCTh PACCMOTPEHHS BCErO MHOTrooOpas3usi BELIECTB Ha
OCHOBE OOIIIMX MOHSATUH, 3aKOHOB U TEOPUIN XUMHUHU.

Crpyktypa coaepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHW4YecKas: XuMus» cQopMUpoBaHA B MpOrpaMMe IO XUMUU HAa OCHOBE
CUCTEMHOIO TMOAXOAa K H3y4YeHHIO0 ydeOHOro warepuaiga U 0OyCIIOBJIEHA
HUCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTMEM  3HAHUM  HA  ONpENeNEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUHU BEIIECTBA
paccMarpuBalOTCA HAa YPOBHE KIIACCUYECKOW TEOPHUHM CTPOEHUS OpPraHUYECKHUX
COCMHEHUI, a TaKXe Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
MpeCTaBICHUI 0 cTpoeHuH BeliecTB. CBelleHns: 00 U3y4aeMbIX B Kypce BellecTBax
JAIOTCSL B Pa3BUTUU — OT YTJIEBOJIOPONIOB JI0 CIIOXKHBIX OWMOJIOTMYECKH aKTUBHBIX
coeMHEeHMH. B Kypce opraHn4eckoi XuMUH MOJTy4aroT pa3BUTHE CPOPMUPOBAHHBIC
Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl NEPBOHAYAJIBHBIE MPEACTABICHUS O
XUMHYECKON CBSI3M, KIACCU(UKAIMOHHBIX NPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHMUSI, O XUMUYECKOI pEeaKIUU.



[Ton HOBBIM yIIOM 3peHus B mpeaMmeTe «XuMus» 0a30BOT0  YpOBHS
paccMaTpuBaeTCsl W3yYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
TEOpEeTUYECKU MaTepual u (PAKTOIOTMUECKHE CBEIEHUS O BeIIeCTBaX W
XAMHYECKON peakiuu. Tak, B 9acTHOCTH, B Kypce «OOmmast 1 HeopraHWYecKas
XUMUSD» OOy4aronuMcsl MPeIoCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOTUIECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOMOJOTUYECKUX ITO3UITHUH,
DIyOke TIOHSITh HMCTOPUYECKOE U3MEHeHue (QYHKIMH JTOro 3akoHa — OT
o0oOmaroieit 10 0ObSICHSIONIECH U TPOTHO3UPYIOIEH.

Enunas cuctema 3HaHUM O BaXHEHIIMX BEHIECTBAaX, HUX COCTABE, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKLUSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUsI JonoHsAeTca B Kypcax 10 u 11 kmaccoB anemeHTamu
COIEpKaHUs, MUMEIOUMMHU KyJIbTYPOJOTHUECKUN M TPUKIAIHON Xapakrep. OTH
3HaHMUS CIOCOOCTBYIOT NMOHMMAHUIO B3aWMOCBSI3M XUMHUU C JPYTHMMH HayKamH,
PACKpBIBAIOT €€ POJIb B IO3HABATEIIBHON U IPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMUTAHHUIO YBAKECHHSI K MPOIECCY TBOPUECTBA B OOJIACTU TEOPUU
Y MIPAKTUYECKUX MPUIIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B
obmectBeHHo denepanvHas pabouas mporpaMma | MU JUYHOCTHO 3HAYMMBIX
npo0sieMax, CBSI3aHHBIX C XMUMHEH, KPUTUYECKH OCMBICIMBATH MH(OPMALUIO U
NPUMEHATh €€ M TONOJHEHUsS 3HAHUW, PEHIeHUS WHTEUIEKTYalbHbIX H
HKCIIEPUMEHTAJILHBIX HCCIIEN0BaTEeNIbCKUX 3a/1a4. B 1ieinoM comepkanne yueOHOTO
npeaMera «XUMHUsD JaHHOTO YPOBHS U3yU€HUs! OPUEHTUPOBAHO Ha (POPMUPOBAHUE
y 00y4aronmxcs MUPOBO33PEHYECKON OCHOBBI JIJIsl IOHUMaHUs (puitocoCKUX uae,
TAKUX KaK: MaTE€pUAIIbHOE E€AMHCTBO HEOPTAHMYECKOIO M OPraHUYECKOro MHpa,
00yCJIOBJIEGHHOCTh CBOWMCTB BEILLECTB MX COCTABOM U CTPOEHUEM, MO3HABAEMOCTH
NPUPOIHBIX SIBIICHUM NYTEM HSKCHEPUMEHTA W PENICHUS NPOTUBOPECUUN MEXIY
HOBBIMH (DaKTaMH ¥ TEOPETUYSCKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIU XUMUU B
PEIIEHUH SKOJIOTHYECKUX MPOOIIEM, a TakKe MPoodIeM cOepeKeHHS SHEPTETHUECKUX
PECYPCOB, ChIPbSI, CO3IAHHS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mnane pemeHus 3aa4 BOCTIUTAHUS, Pa3BUTHA M COLMANTM3ANNN OOyUJaIOIIIXCSI
NPUHATHIE TPOTPAMMON MO0 XUMHH TOAXOJbl K OMPEACICHUIO CONEPKaHUS |
MOCTPOCHUSI TpenMeTa MpeaycMaTpuBaloT  (HOPMUPOBAHHE YHUBEPCAIBHBIX
y4eOHBIX JEHUCTBUH, HUMEIOMUX 0a30BO€ 3HAUYCHHE [JIS PA3INYHBIX BHUIOB
NEATETLHOCTH: PEIICHHs MpoOIeM, MOUCKa, aHaIu3a U 00paboTKK MH(MOpMaIUH,
HEOOXOMUMBIX ISl TMPHOOPETEHUs OIbITa MPAKTHUYECKOH U HCCIEN0BATEIbLCKOM
TESITeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUH.



Pabouas mporpamMma mo XuMuu Ha ypPOBEHb CPEHETr0 00I1ero 00pa3oBaHus IS
oOyuaromuxcs 10-11-x kmaccoB pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMU:

o ®enepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O06 obpazoBaHuu B
Poccuiickon @enepannny;

« mpukaza MunnpocsemieHus ot 31.05.2021 Ne 287 «O06 yTBepKACHUH
beneparbHOTO rOCYIAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAApTa
OCHOBHOTO 00111er0o 00pa30BaHUsI;

« mpukaza Munnpocsenienus ot 18.05.2023 Ne 370 «O06 yTBepxkacHUU
benepanbHO 00pa30BaTEIbLHON TPOTPAMMBI OCHOBHOTO OOIIIETO
00pa3oBaHUY;

« mpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O06 yTBepkaeHun
[Topsinka opraHu3anyy U OCYIIECTBICHUS 00pa30BaTEIbHON
JESITENPHOCTH TI0O OCHOBHBIM 00111€00pa30BaTeIbHBIM IMpOrpaMMamM —
00pa3oBareabHBIM IPOrpaMMaM HadyaJIbHOTO 00I11eT0, OCHOBHOTO OOIIEr0
U CpeHEro 00IIero 00pa3oBaHUs»;

o CII2.4.3648-20 «CanuTtapHO-31HUAEMUOIOTHYECKHE TPEOOBAHUS K
OpraHu3alusM BOCIUTAHUS U OOyUYEeHHUsI, OT/IbIXa U O3J0POBJICHUS IeTEH U
MOJIOJIEKI», YTBEPKACHHBIX TOCTAHOBJICHUEM ITIaBHOTO CAHUTAPHOTO
Bpaua oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'uruennueckre HOpMaTUBbI U TPEOOBAHUS K
obecnieueHno 6€30MacHOCTH | (WJIK) O€3BPEIHOCTH JJIA YeJIOBEKa
(hakTOpOB Cpeabl OOUTAHMS, YTBEPKIACHHBIX [TOCTAHOBJICHUEM TJIaBHOTO
canuTapHoro Bpada ot 28.01.2021 Ne 2;

o KOHIUENIMHU NPENOAaBaHUs PyCCKOTO S3bIKa U JINTEPATYpsl B Poccurickon
denepanuu, yTBEPKIACHHON pacniopsbkeHruem [IpaBurenscTBa oT
09.04.2016 Ne 637-p;

¢ Y4eOHOTO IUTaHa OCHOBHOTO 00II1ero 00pa3oBaHUs, yTBEPKIACHHOTO
npukazoMm nupexkrtopa MAOY COII Ne 47 ot 30.08 Ne 1 «O6
YTBEPKICHUN OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO
o01rero o0pa3oBaHU;

« (emepanpHOU paboueii MporpaMMBbI IO YICOHOMY TIPEIMETY « XUMUSD».

PaGouas mporpaMMa opueHTUPOBaHA Ha IIeJIEBbIE PUOPUTETHI,
chopmynupoBaHHbIe B (heepaabHOi padoueii mporpaMMe BOCIUTAHUS U B
paboueii mporpamme Bocriutanuss MAOY COIL Ne 47

Jlist peanu3zanuy nporpaMMbl HCIONB3YIOTCS YUEOHUKH, TOMYILIEHHbBIE K
WCIIOJIB30BAHUIO MPU PEATU3ALMHI UMEIOIUX IOCYAapCTBEHHY IO aKKPEIUTALINIO



00pa3oBaTeNbHBIX MPOrpaMM HadaIbHOTO OOIIIETO, OCHOBHOIO OOILIETro, CPETHETO
o011ero 00pa3oBaHus OpraHU3ANUSIMHI, OCYIIECTBISIIONTUMU 00pa30BaTEIbHYIO
NEeATETbHOCTD, TprKa3zoM Munmnpocsemenus oT 21.09.2022 Ne §58:

o «Xumus. 10 xknace» INadpuensn O. C., OctpoymoB U. I'., Cinaakos C. A.
«IIpocsemenne» 2019 .
o «Xumus. 11 xknacey I'abpuensu O. C., Octpoymos U. I, Cnaakos C. A.
«ITpocemenue» 2020 .
DJeKTpOHHBIE 00pa30BaTeNIbHBIE PECYPCHI, TOMYIIEHHBIC K UCIIOJIb30BaHUIO TTPU

pean3anyy UMEIOINX TOCYIapCTBEHHYIO aKKPETUTAIIHIO 00pa30BaTeIbHbBIX
pOrpaMM Ha4yajJbHOTO O0IIEro, OCHOBHOTO OOILET0, CPETHETO OOIIETO
00pa30BaHUs OPTaHU3AIMSAMHE, OCYIIECTBISIONINME 00pa30BaTEIbHYTO
NeSATEeIbHOCTD, TprKa3zoM Munmnpocseuenus ot 02.08.2022 Ne 653:

® DJIEKTPOHHBIH apxuB Hay4qHO — TOITYJISIPHBIX KYpHAJIOB
http://library.controlchaostech.com/bel/

o Enunas xomnexius 1mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB - http://school-
collection.edu.ru;

o ODenepanbHblii LEHTp HH(GOPMAITMOHHO-00PA30BATEILHBIX PECYpCOB -
http://fcior.edu.ru.

B npakTtuke npenonaBaHus XMMUHM KaKk Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUs
TaK M Ha YPOBHE cpenHero oOmero oOpa3oBaHusi, NpPU ONpPECIICHUH
COJEPKATEIIbHOM XapaKTEPUCTUKU LEJIed H3Yy4YeHUs MpeaMeTa HalpaBICHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPAIUIIMOHHO TpHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHYECKON HayKd KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATETbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOMYECKOM TOUKM 3PEHUA TAKOM IMOAXOJ K ONPEACICHHUIO LEIEeW H3yUYEHUs
MPEAMETA SBIISECTCS BIIOJHE ONPABAAHHBIM.

CornacHo JaHHOW TOUYKE 3pEHMS TVIABHBIMU LIETSIMU M3YUEHUS MpeaMeTa « XUMUS)
Ha 6a3oBoM ypoBHe (10-11 ki1.) sBASIOTCS:

dbopMUpOBaHHE CUCTEMbl XMMHUYECKHX 3HAHUW KaK Ba)KHEHIIEW COCTaBJIAIOIICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JI€XKaT KIIOYEBBIE
MOHATHS, (yHAAMEHTAIbHBIE 3aKOHBI M TEOPHUH XHWMHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHMUMAHHUE CYIIHOCTH JOCTYMHBIX 0000IIEHU MHUPOBO33PEHUECKOTO
XapaKTepa, 03HAKOMJICHUE C UCTOPUEN UX PAa3BUTHS U CTAHOBIICHNUS,



(dhopMUpOBaHUE U Pa3BUTHE TPEICTABICHHUM O HAYYHBIX METO/IaX TO3HAHUS BEIIIECTB
U XUMUYECKUX peakUuud, HeOOXOAWMBIX sl MNpUOOpETeHHs  yMEHH
OpPHEHTUPOBATbCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKON U ITOBCEIHEBHOW KU3HU;

pa3BUTHE yYMCHHA W CIOCOOOB JICSATCIHLHOCTH, CBSI3aHHBIX C HAONIOICHUEM W
0OBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COONIONICHUEM IpaBuUil 0€301macHOTro
oOpallleHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ »Tum cozaepkarenbHas XapaKTepUCTHKA LeJed W 3a7ad HU3y4YCHHUs
MpeaMeTa B IporpaMMe Mo XMMHUHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU

C HOBBIMH TIPHOPUTETAMH B CHCTEME CpeaHero ooOimero oopasoBanus. CeromHs B
MPETNoAaBaHNK XUMUU B OOJIBIIEH CTETIEHH OTIAETCS MPEIMOUYTEHUE TPAKTHYECKOM
KOMIIOHGHTE  COACp)KaHWsA OOydeHHUs, OPHEHTUPOBAHHOW Ha  MOJATOTOBKY
BBIITYCKHHMKA 0O0II1e00pa30BaTeIbHONM OpTaHW3alliM, BIIAJICIONIETO HE HAaOOpOM
3HaHWH, a (YHKIMOHAIHLHOW TPaAaMOTHOCTHIO, TO €CTh CIOCO0AMH W YMEHHSIMH
AKTUBHOTO TOJYUYEHUS 3HAHUW U IPUMEHEHHS UX B PEabHOM JKU3HU JJIsl PEIICHUS
MPAKTUYECKUX 33]1a4.

B s10#1 CBA3M mpu M3yuyeHUH MpeaMeTa «XUMHUS» JIOMUHUPYIOIIEe 3HAYCHHE
MpUOOPETAIOT TaKKUe LU U 3a1a4H, KaK:

afgantauus oOyyarouMxcs K YCJIOBHSIM JTUHAMUYHO PAa3BUBAIOLIETOCS MHpA,
dbopMUpOBaHHE  HMHTEIUIEKTYaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMOOOpPa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO T'PAMOTHBIX
pelIeHnui B KOHKPETHBIX JKM3HEHHBIX CUTYallMsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM,;

dbopmupoBaHHUe y 00yYArOMIMXCSA KIIOYEBBIX HABHIKOB (KJIFOYEBBIX KOMIICTCHITHH),
UMEIOIIUX YHHUBEPCAIbHOE 3HAY€HUE [UIsI Pa3IUYHBIX BHJIOB JIEATEIHHOCTH:
penieHus npooieM, MoUcKa, aHalIu3a U 00padoTKU HHPOPMAITUH, HEOOXOTUMBIX IS
MPUOOPETEHUS OIBITA ICATEIHHOCTH, KOTOPAsi 3aHUMAET BAYKHOE MECTO B IIO3HAHUH
XUMHH, a TaKXKe Ui OIICHKU C TTO3UIUHN SKOJIOTUYECKON 0e30MacHOCTH XapakTepa
BJIMSTHHS BEIIECTB M XUMHUYECKUX TPOIIECCOB HA OPTaHU3M UYEJIOBEKA M MPUPOTHYTO

Cpeay;,
Pa3BUTUC IIO3HABATCIIbHBIX HHTCPCCOB, HMHTCIUICKTYAJBbHBIX KW TBOPYCCKHX

CIOCOOHOCTEH 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETATh HOBBIC
3HAHUS 10 XUMHUHU B COOTBETCTBHUH C )KH3HEHHBIMH TOTPEOHOCTSIMH, UCTIONB30BaTh



COBpEeMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTUU JUIsl TIOMCKA U aHanu3a Y4eOHOU U
HAy4YHO-TIOMYJIIPHOU MH(OPMALIUK XUMHUYECKOTO CONIEpPIKaHMS;

dbopMHUpOBaHME U PA3BUTHE Yy OOYYAIOMIMXCA ACCOIMATUBHOTO M JIOTHYECKOTO
MBIILJICHUS, HAOIIONAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTU, KOTOPbIE 0COOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IUJIAHWUPOBAHUU W TPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Y 00yyaroumxcs yoek1EHHOCTH B TYMaHUCTUYECKOW HAIIPABIEHHOCTH
XUMHUH, €€ BaXHOW pOJMM B PEUICHUH DINOOANbHBIX HPOOJIEM pPaluOHAIBLHOTO
MPUPOAOIOIb30BaHNS, MOMOJHEHUSI SHEPreTUUECKUX PECYPCOB M COXpPAHEHHUS
MPUPOTHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHHS K
NPUPOJIE U CBOEMY 370POBBIO, a TaKXK€ MPHOOPETEHHUs OIbITa HCIONb30BAHUS
MOJIYYEHHBIX 3HAHUM JIJIs1 IPUHSATUS TPAMOTHBIX PEIICHUM B CUTyalUsIX, CBSI3aHHBIX
C XUMUYECKUMH SIBJICHUSMU.

Henn w 3agaun  u3ydeHUs nOpeaMera «XUMHUS» MONYYWIA HOAPOOHYIO
METOJIMUECKYI0 MHTEpIpeTannio B pazneine «llnanupyembie pe3yabTaTbl 0CBOCHUS
MpPOrpaMMbl IO XUMHUN», Ojaromaps yemy oOecIiedeHO YETKOe MPEACTABICHUE O
TOM, KAaKH€ 3HAHUS U YMEHUS UMEIOT MPSMOE OTHOIIEHUE K peaJIn3aliy KOHKPETHON
LEJH.

INJIAHUPYEMBIE PE3YJIBTATBI

JlesTenbHOCTh 00pa30BaTENBHOTO YUPEKICHUS 001Iero 00pa3oBaHus B 00ydeHUN
OuosoTHY B CpeaHe (IMTOTHOM) IIIKOJIE TOJDKHA OBITH HAINpaBJeHA HA JOCTHKEHUE
00yYaroIUMHUCS CIETYIOIUX JUYHOCTHBIX pPe3y/bTaTOB:

JImgHOCTHBIE pe3yIbTaThI:
1.chopMIPOBAHHOCTD TOJOXKHUTEIHHOTO OTHOIICHUS K XHWMHH, YTO OOYCIIOBIHBAET
MOTHBAIIMIO K YUeOHOU IeITeTHOCTH B BEIOpAHHOU cdepe;
2. chOpMHPOBAHHOCTH YMEHHUS peIIaTh MPOOJEMBI IMOUCKOBOTO ¥ TBOPYECKOTO
XapakTepa;
3. chopMHUPOBAaHHOCTH YMEHUS MPOBOJUTH CAMOAHAIN3 U OCYIIECTBISTH CAMOKOHTPOJIb
¥ CaMOOIICHKY Ha OCHOBE KPUTEPHEB yCIIEITHOCTH;
4.  chopMupOBaHHOCTHP TOTOBHOCTH  CIEJOBaTh  HOpPMaM  TNPUPOIO - |

3JI0pPOBBCOEPETAOIIETO MTOBEICHUS;



5. chopMUPOBAHHOCTh MPOYHBIX HABHIKOB, HANpABICHHBIX Ha CAaMOpa3BUTHE Uepe3
camoo0pa3oBaHue;

6. chopMUPOBAHHOCTh HABBIKOB MPOSBICHHS MO3HABATEIbHOM MHUIIMATUBBI B yUeOHOM
COTPYIHHYECTBE.

JInuHOCTHBIE Pe3yabTaThl OTPaXkKatoT CHOPMHUPOBAHHOCTh, B TOM YUCJIE B YACTHU:

1. IlaTprOTHYECKOTO BOCIUTAHMS LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY
KYJIbTYpPHOMY, UCTOPUYECKOMY U HAyYHOMY HACJIEJIUIO, IOHMMAaHUs 3HAUYE€HUsI OMOIOTrUU
KaKk HayKd B JKH3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAaJETh JOCTOBEPHOM
uHpOpMAIel O MEepPEeIOBhIX JOCTHIKCHUSX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM
OMOJIOTMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOMCTBE MUpa U OOIIECTBA;

2. I'paxxgaHCKOro BOCIUTAHHUS U HPABCTBEHHOIO BOCHHUTAHUS JI€T€ Ha OCHOBE
POCCUMCKHUX TPaJULMOHHBIX LEHHOCTEH IIPEACTABICHUS O COLMAJIbHBIX HOPMax H
MpaBuiIax MEXJIMYHOCTHBIX OTHOIIEHHH B KOJUJIEKTMBE, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTH IMPU BBINOJHEHUM Y4YeOHBIX, IIO3HABATEIbHBIX 3a/1a4,
BBIIIOJIHEHUHU  DKCIEPUMEHTOB, CO3JaHUM Y4Y€OHBIX IPOEKTOB, CTPEMJIEHUS K
B3aUMONOHUMAHUIO M B3aMMOIIOMOIIM B TMpOIECCe 3TOH Y4eOHOW MAesTENbHOCTH;
TOTOBHOCTH OLICHUBATH CBOE IOBEICHHE W IIOCTYIKM CBOMX TOBAPHILEH. C MO3HLUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUN MTOCTYIIKOB;

3. lomynsipu3aruy Hay9IHBIX 3HaAHUHN cpeau nerei (LleHHoCcTr HaydYHOTO MO3HAHMS)
MupoBO33pEHYECKUX IPEACTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKU U COCTABJISIFOLIMX OCHOBY JUISI IOHUMaHUS CYIIHOCTH HAy4YHOW KapTHUHBI
MUpa;

OpeacTaBlIeHUd 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTUS  MPHUPOIBL,
B3aUMOCBA35IX YEJIOBEKA C NPHUPOJHOM CPENOM, O pONM NIpeaMeTa B INMO3HAHUU 3TUX
3aKOHOMEPHOCTEWN;

IIO3HABATEJIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJYyYEHHE HOBBIX 3HAHHUU IIO

IpCaAMCTY, H€06XOIII/IMBIX JJIA 0OBsCHEHUS Ha6J’IIOI[a€MBIX IIpouccCoB U ﬂBHeHHfI;



NO3HABaTeJIbHOW M HMHQOPMALIMOHHOW KYJIBTYpbl, B TOM YHCJIE HABBIKOB
CaMOCTOATENIbHONH pPabOThl ¢ yYEeOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU MH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTepeca K OOyYeHHI0 M IO3HAHMIO, JII0O03HATENbHOCTH, TOTOBHOCTH M —
CHOCOOHOCTH K CaMOOOpa30BaHUIO, UCCIIEOBATEIBCKON ACSITENLHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOyUYeHHsI B IaJbHEHUIIIEM;

4. ®U3UYECKOro BOCIHUTAHUS U (POPMUPOBAHUS KYJIBTYPhl 3J0POBbS OCO3HAHUS
LEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha
3I0pPOBbI 00pa3 >KU3HU, OCO3HAHMS IMOCIEACTBUN M HENPUATUS BPEAHBIX IMPUBBIYEK,
HEOOXOIMMOCTHU COOIOJICHHSI IPABUII 0E30MTACHOCTH B OBITY U peajbHOU KU3HU;

5. TpymoBoro BocmHTaHus ¥  TPOPECCHOHAIBHOTO  CaMOOMPEACICHUS
KOMMYHHKAaTUBHOH  KOMIETEHTHOCTH B  OONIECTBEHHO  TOJE3HOH, yd4eOHO -
WCCIIEIOBAaTEIbCKOM, TBOPUYECKOM M JPYTrMX BHJIAX JEATEIBHOCTH; HHTEpeca K
MPAKTHYECKOMY H3YUYEHHUIO MPOPECCUil U Tpyia pa3InIHOrO pojia, B TOM YKCIIe Ha OCHOBE
MPUMEHEHUs MPEAMETHBIX 3HAHHUM, OCO3HAHHOTO BHIOOpPA MHIMBHUAYAJIbHOU TPAaeKTOPUHU
MPOJOJKEHHUsT 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTU K
MpeaMETY, OOIIeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. DKOJOTMYECKOTO BOCIUTAHUS HKOJOTHYECKH IIEJI€CO00Pa3HOr0 OTHOUICHHS K
pUpoAe Kak HMCTOYHMKY JKu3HHM Ha 3emie, OCHOBE €€ CyIIECTBOBAHMS, MOHMMAHMS
LEHHOCTHU 370pOBOro M 0Oe30macHoro oOpasza >KM3HH, OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHOMY (PH3MYECKOMY U TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHMSA LIEHHOCTH
COOMIONIEHNs TPaBWJI OE30MacHOTO TOBEACHHS MpH paboTe ¢ BEIIECTBAMH, a TaKKe B
CUTYalHsX, yTPOKAIOIINX 340POBBIO U KU3HH JIIOACH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJIy4yaeMmble NPU HU3YYEHUU MpeaAMeTa, s
pelIeHus 3a1ad, CBA3aHHBIX C OKPYXKAIOWIEW NPUPOJHOW CPENOM, MOBBIIIEHUS YPOBHS
HKOJIOTHYECKOH KyIbTYpPbI, 0CO3HAHHMS TII00aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U
IyTEN UX PELIECHUs MOCPEICTBOM METOAO0B IIPEAMETA;

JKOJIOTMYECKOIO MBIIUICHUS], YMEHUSI PYKOBOJACTBOBAaTbCA UM B IIO3HABATEIbHOM,

KOMMYHHKaTHBHOﬁ u COHH&HLHOﬁ IIPAaKTHUKCE.



MeTanpeaMeTHBIMH Pe3yJIbTaTAMU OCBOCHHS BBITyCKHHUKAMH CTapIIEH MIKOJIBI

0a30BOr0 Kypca XUMHHU SBIISIOTCSA:

1) oBnageHue COCTaBIISIIOUIMMU HUCCIENI0BATENLCKOW U MPOEKTHON AESTENbHOCTH,
BKJIIOYasi YMEHHsI BUJIETh MPOOJIEMYy, CTaBUTh BOIMPOCHI, BBIABUTATh TMIIOTE3bI, AaBATh
OTIpe/IeNICHHs] MOHATHIM, KIacCH(PHUIIMPOBATh, HAOJIO/IaTh, MPOBOIUTH IKCIEPHUMEHTHI,
JieNlaTh BBIBOJIBI U 3aKJIIOUEHHUS, CTPYKTypUPOBATh MaTepuall, OObSCHITh, NOKa3bIBaTh,

3alUIIaTh CBOU HJICH,

2) ymeHus paboTaTh C pa3HBIMU HCTOYHUKAMU XUMUYECKOU HHPOPMAITUH: HAXOUTh
XUMHUYECKYI0 HH(POPMALMIO B PA3JIMYHBIX HCTOYHHUKAX (TEKCTE ydeOHHMKAa, HAy4dHO-
MOMYJIIPHOM JUTEpaType, XUMUUYECKHX CJIOBApSAX W CIPABOYHMKAX), aHAJIM3UPOBATH U

OLICHHWBATh UHPOPMAIHIO, TTPe0Opa30BBIBATh HH(DOPMALIHIO U3 OJHOU (POPMBI B IPYTYIO;

3) cmocoOHOCTH BHIOUPATH IEJIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOUX JCHCTBUIX U
MOCTyNKaxX [0 OTHOIICHUIO K KUBOW TMPHUPOJE, CBOEMY 3J0POBBI0O U 3J0POBHIO

OKPYKaIOIUX;

4) YMCHHA AaACKBATHO HMCIIOJIb30BATb PCUCBLIC CPCACTBA i1 JUCKYCCHU H
ApryMmCcHTalnun cBoeit IMO3HUIHMHU, CPAaBHUBATL PA3HBIC TOYKH 3PCHUA, apI'YMCHTHPOBATH

CBOIO TOYKY 3pCHH, OTCTAUBATH CBOIO ITO3UIHIO.

IIpeaMeTHBIMHU pe3yJIbTATAMM OCBOCHHUS BBHIITYCKHUKAMH CTapIIei IIKOJBI Kypca

XUMUH 0a30BOT0 YPOBHA ABJIAIOTCA:

1. B mo3naBaTenbHOM (MHTEIUIEKTYaIbHOM ) cdepe:

* chOpMHUPOBAHHOCTH TMPEACTABICHUA O MECT€ XHMHH B COBPEMEHHON HAy4YHON
KapTHUHE MUPA; TOHHMaHUE POJIM XUMUH B (POPMUPOBAHUHN KPYTro30pa U PyHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs TPAKTUYECKUX 3a/1a4;®

* O0BSICHEHHE POJM XUMHUU B (POPMHUPOBAHMU HAyYHOTO MHPOBO33PEHUS; BKIAIa
OMOJIOTUYECKHUX TeOpHil B (hOPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI

MHUpa; OTPpULOATCIBHOI'O BJIMAHHA aJIKOI'OJIA, HHUKOTHHA, HAPKOTHUYCCKHX BCHICCTB Ha



pa3BUTHE 4YEJIOBEKA; BIMSHHUS pa3IW4YHBIX BEIIECTB HA OPraHu3M YeJIOBEKa,
HKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3M.

* YMEHHE MOJIB30BATHCA XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

* pPELIEHNE 3JIEMEHTAPHBIX XUMUYECKUX 3a/1a4; COCTABICHUE JIEMEHTAPHBIX CXEM U
YPaBHEHHM B3aUMOJECHCTBUS BEILIECTB;

* oIMcaHue cBOMCTB AemMeHToB 1o [ICXD;

* YMEHHUE JaBaTh KOJMYECTBEHHbIC OLUEHKU U IIPOBOJHUTH PACUETHI [0 XUMUYECKUM
dbopMynaM U ypaBHEHHSIM;

* cpOpMHUPOBAHHOCTh YMEHHsS OIUCHIBATb M pazinyaTh HM3YUYEHHBIE KIIACChHI
OpPraHUYECKHUX BEILECTB;

* c(hopMHUPOBAHHOCTh YMEHHS JI€JaTh BBIBObI, YMO3AKIIOUECHUS U3 HAOIIONEHU,

XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOWCTBA HEM3YYEHHBIX BEIIECTB IIO

aHaJIOrun ¢ N3y4YCHHbIMU,

2. B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:

® TMpU3HAHWE IICHHOCTH HAy4YHOTO 3HAHUS, €ro MPaKTUYeCKOW 3HAYNMOCTH,
JIOCTOBEPHOCTH;

® [ICHHOCTh XUMHUYECKHX METO/I0B UCCIEAOBAHUS KUBOW M HEXKUBOU MTPUPO/IBI;

® [IOHMMAaHHUE CJI0XHOCTH W MPOTUBOPEUMBOCTH CAMOI'0 MpOIlecca MO3HAHUS Kak

W3BEYHOTO cTpemiieHns K Vctune.
3. B cepe TpymoBoit nesTENBHOCTH:

¢ OBJIAACHUC YMCHHAMHU W HABBIKAMH IIOCTAHOBKH XMMHUYCCKHUX SKCIICPUMCHTOB U

OOBSICHCHHSI HX PE3yJIHTATOB.
4. B cdepe pusznueckoii 1eaTeIbHOCTH:

* o0OocHOBaHWE U COOJIOIEHHEe Mep TPOPWIAKTUKH BHUPYCHBIX 3a00JICBaHMIA,
BPEIHBIX TIPUBBIUEK (KypeHHE, YIOTpeOJIeHHE alKoToJis, HApKOMAaHWs); MpPaBUI

MIOBEJCHUS B OKPYKAIOWIEH Cpelie.



COJIEP’)KAHUE KYPCA. 10 KJIACC. BA3OBbI1 YPOBEHb

IIpenmer opranuveckoii xumMuu. Teopusi CTpoeHHs] OpraHMYecKHMX coennmHeHui A. M.
Bytiieposa. Su

Oprannyeckue BemecTBa: MPUPOIHBIC, HCKYCCTBEHHBIC U cMHTeTHYecKue. OcoOeHHOCTH
COCTaBa M CTPOCHHUS OpPraHWYECKHX BemecTB. Burtamm3sm m ero kpax. [lomstue 00
YIJIEBOIOPOAAX.

OCHOBHBIE MOJOKEHUS TEOPUU XUMUYECKOTO cTpoeHust byTneposa.

BanentHocts. CrpykrypHble ¢GoOpMynbl — TONHBIE H CcOKpaméHHbie. [IpocThie
(omuHapHbI€) U KpaTHbIE (ABOMHbBIE U TPOWHBIE) CBA3U. M3oMepbl U n3omepus. Bianmuoe
BJIMSIHUE aTOMOB B MOJIEKYJIE.

JleMoHCcTpanuu.

[1naBnenue, oOyriMBaHue U TOPEHUE OPraHUYECKKUX BelecTB. Mojenu (1apocTep KHEeBbIE
U O0OBEMHBIE) MOJIEKYJl OpPraHMYECKHX COEAMHEHUM pa3HbIX KiaccoB. OmpeneneHue
AJIEMEHTHOI'O COCTAaBa OPTAHNYECKUX COCAUHECHUM.

JlaGopaTopHbIE€ OTIBITHI.

N3rorosnenne mozenen OpraHun4eCKuX COCTUHEHU M.

YriieBogopoabl M UX MPUPOIHbIE HCTOYHUKHU. 18 4

IIpeneabHsblie yriaesoaopoabl. Ajikanbl. Onpenenenue. [oMonoruueckuii ps ajikaHOB U
ero o6Omas Qopmyma. CTpykTypHas wu30Mepus YyIICPOTHOW Iemu. Pagukamsl.
Homenknarypa ankaHoB. XMMHA4YECKHE CBOMCTBA AJIKAHOB: TOPEHUE, PEAKIINU 3aMEIICHUS
(ramoreHupoBaHME), pEAKIMsl PA3NOKEHHSI METaHa, peaKus JeTUIPUPOBAHMS dTaHA.
HenpeaenbHble yriieBoaopoabl. AJjikeHbl. DTwieH. Onpenenenue. ['oMomoruueckuii psi
ankeHoB. Homenknarypa. CrTpykTypHas U MpOCTpaHCTBEHHasi (reoMeTpuyeckas)
n3omepus. [IpoMbIlIIEHHOE MTOTyYeHUE aJKEHOB: KPEKUMHT U JIETUIPUPOBAHUE AJIKAHOB.
JlaGoparopHoe mMoOJyuYeHUE OSTWIEHa — peakuusl JAeruaparauudd d3TaHona. Peakuuun
MIPUCOECTUHEHUS: ruaparamnus, TUAPOTrajIOreHUPOBAaHUE, rajoreHupoBaHue,
nonumepuzanuu. [IpaBuno MapkoBHukoBa. OkuciieHre akeHoB. KauecTBeHHbIE peakun

Ha HCIIPCACIIbHBIC YITICBOAOPOIbI.



Aakaauenbl. Kayuykm. Ornpenenenue. Howmenknarypa. ConpspkEHHBIE — JTUEHBI.
byraguen-1,3, w3onpen. Peaknus JleGemeBa. Peaknmm mnpucoeqwmHEHUs aaKaIdeHOB.
Kayuyku: HarypanbHbIi, CHHTETHYECKHE (OyTaaeHOBBIN, H30MIPEHOBEIN). Bynkanuzanus
Kayudyka. Pesnna. DO0HUT.

Aaxunbl. Onpenenenue. Homenknarypa. IlonmydeHune W mnpuMEHEHHE alleTUJICHA.
XUMUYECKHEe  CBOMCTBA  allETWIEHA:  TOPEHWE,  peakUuu  MPUCOCIUHECHUS:
TUAPOTAIOTEHUPOBAaHUE,  TrajloreHupoBaHWe, ruaparauus (peakuuss  Kydeposa).
Bununxnopu, NoaMBUHUIXIOPUL.

Apensl. OnpeneneHue. beH3on: ero cTpoeHne, HEKOTOPbIe PU3UIECKUE U XUMUIECKUE
CBOIICTBA (ropeHue, peakluy 3aMeIIeHUs] — TaJIOTeHUPOBAHUE, HUTPOBAHUE ), ITOJIyUCHHE
U IpUMEHEHUE. DKCTPAKIIHS.

Ipupoansiii ra3. Cocras npupogHoro raza. Ero naxoxaenue B npupoze. [Ipeumymiecta
MPUPOAHOIO ra3a Kak TOIIMBA. XUMHUYEcKas nepepadoTka MPUPOAHOTO Tra3a: KOHBEPCHs,
nupoau3. CUHTE3-Ta3 U ero UCOJIb30BaHuUE.

Hedtb u ciocodb1 eé nepepadorku. [lonyTHbIl HeTAHOI ra3, ero coctaB U GpaKIUH
— ra3oBbIil OCH3WH, MpoMaH-OyTaHoBas, cyxoii ra3. Hedts, € coctaB u nepepaboTka —
neperoHka, KpekuHr, pudopmunr. Hedrenpoaykrel. OKTaHOBOE YKCIIO; OCH3HH.
KamenHblii yroab u ero mepepadorka. lickomaemblil yroib: aHTpauuT, KaMEHHBIH,
Oypsiil. KokcoBanue kameHHoro yrist. KokcoBblil ra3, aMmmuauyHasi Bojia, KAMEHHOYTOJIbHAS
cMoJa, Kokc. ['a3uduxanus u KaTaJIuTHIeCKOe THAPUPOBAHUE KAMEHHOTO YIJIS.
Hemoncmpayuu.

I'openue metana, sTana, anetwieHa. OTHOIIEHHE METaHa, ITUJICHA, alleTHIIeHa U OeH30J1a
K pacTBOpaM IepMaHTaHaTa Kaiaus ¥ OpomHoi Boxge. [lomyueHume sTmiieHa peakmmeit
JerupaTaiy TaHOJIA U alleTHIIeHA THAPOIIN30M KapOuaa kanbius. Pasnoxenue kayuyka
IIPY HArPEBaHUU, UCIBITAHUE MPOAYKTOB PA3IOKEHHUS HA HENPEAEIbHOCTH, KOJUICKIIMU
«Hedptp u HedTenpomykTel», «KaMeHHBI yroib W MPOAYKTHI €ro mepepaboTKny,
«Kayuykn».

Jlabopamopnuie onvimul.

OOHapyXeHHE MPOTYKTOB TOPEeHMSI CBeuH. VcciaenoBanrue CBOMCTB KayuyKoOB.



Kucnopoacoaep:kamue oprannyeckue coeiMHeHus. 22 4

Oanoaromubie cnuptbl. OmnpeneneHue. @OyHKIMOHAIBbHAS THIPOKCWIbHAS TPYIIIA.
T'omostornueckuii psify HpeneabHbIX OAHOATOMHBIX CHUPTOB. M30Mepus MOJIOKEHHUS
GbyHKIIMOHANMBHOM Tpymmbl. BomopomHas cBsi3b. XWMHYECKHE CBOWMCTBA CITMPTOB.
Anpaeruanas rpynna. Peakuus srepudukanmm, cioxuabie 3Qupsl. [[pumeHeHne crupToB.
JlelicTBuE METHIJIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.

MHuoroaromubie cnupthbl. Onpenenenue. OTwieHDMKoONb. [nuuepud. Ilomyuenue u
XUMHUYECKHE CBOWCTBA MHOIOATOMHBIX CHUPTOB. KadecTBeHHas peakuus Ha
MHOTOAaTOMHBIE CITUPTHI. AHTU(DPU3.

®enoJ. CTpoeHue, Mojiy4eHue, CBOMCTBa 1 mpuMeHeHue ¢peHomna. KauecTBeHHbIC peakiuu
Ha (eHos. B3auMHOE BiIUsiHUE aTOMOB B MOJIEKYJIE (peHoIa.

Aabaernabl. Omnpenenenne. PopManbaerua U aneTalbAerua. XUMHUYECKUE CBOICTBa
anpaerunoB. KauecTBeHHbIE peEaKkIMUM Ha JIbJETHIBI. Peakiuum NOJUKOHIEHCAIUK.
KapOonwmibHas rpynmna. KeToHsl Ha mpuMepe ameToHa.

Kapo6onoBble KuCJIOTBI. [IpenenbHbie OIMHOOCHOBHBIC KapOOHOBBIC KHCIIOTHI, WX
romosoruueckuii psa. [lomydenue u npumeHeHne. XUMHUYECKHE CBOWCTBA KapOOHOBBIX
kucnoT. Peakuus srepuduxanyu.

Cao:xnbie 3¢upsbl. ZKupbl. Peakius stepudukanun. Crnoxabie 3¢upsl. JKupbl, ux cocran
Y THAPOIIN3 (KUCJIOTHBIN U MENOYHON). Mbia. ['maprupoBaHue sKUpoOB.

YraeBoabl. YrieBogsl. MoHocaxapuabl. [oko3a kak —anpaerugocnupt. CopOwurt.
Monounokucioe u cnuproBoe Opoxenue. Dorocunre3. [ucaxapumel. Caxaposa.
ITonmucaxapuabl: Kpaxmai, HEJUTKII03A.

Hemoncmpayuu.

Oxucnenue crupra B anpieruj. KadecTBeHHas peakiyss Ha MHOTOaTOMHBIE CIIMPTHI.
PactBopuMocTh ¢eHona B Bofe Npu OOBIYHON Temieparype U TpU HarpeBaHUHU.
KauectBennbie peakumu Ha ¢eHon. KadecTBeHHbIE peakIMU Ha  albJCTHJBL.
B3aumoneiictBue rtoko3sl ¢ ruapokcugoM menu(Il) kak ansaerupocnupra. Kauecrsennas
peaxkius Ha Kpaxmai. [[BeTHbIe peakiuu OeIKoB.

Jlabopamopnuie onvimul.



CpaBHEHHE CKOPOCTH MCHApEHMs BOABI M 3TaHOJIA. PacTBOPUMOCTH INIMLEPUHA B BOJE.
XUMHUYECKUE  CBOMCTBA  YKCYCHOM  KHCHOTBL.  OrmpeneneHue  HENMpeAeTbHOCTH
PacTUTENBHOIO Maca.

A3oTcoepikalie OpraHu4ecKkue coemHeHus. 15 4.

AMuHBI. AMUHOTpYIIIIa. AMUHBI TIpeesibHble U apoMatudeckue. AHuiauH. [lomyyenue
amMuHOB. Peakuus 3uHnHa. XMMHUYECKUE CBOMCTBA U IPUMEHEHUE aMUHOB.
AMHHOKMCI0THI. Besikn. AMUHOKUCIOTHI Kak aM(pOTEpHbIE OPraHUYECKHE COCTUHEHUS.
I'muiuu. Peakuus nomukonaeHcaumu. Ilentuanas cBs3b. IlepBuuHasi, BTOpUYHas,
TpeTH4YHasi CTPYKTyphl OenkoB. KauecTBeHHble peakiuun Ha Oenku. [wapomnus.
Jlenaryparusi. buonorndeckue QyHKInu OETKOB B OpraHU3MeE.

JHemoncmpayuu.

KauecTBennas peakuus Ha Kkpaxmail. L[BeTHbIe peakiuu OeNKoB.

Ilpakmuueckas paboma.

I/IILCHTI/I(I)I/IKaLII/ISI OpPraHU4YCCKUX COCHHHGHHﬁ.

Opranuveckasi XuMus ¥ 001IeCTBO. 8 uc

Buorexnonorus. [lepuoast e€ passutus. Tpu HanpaBieHus: OMOTEXHOIOTHH: TeHHAS (MU
TCHETUYECKasl)) WHXKCHEpHUs; KICTOYHAsh WHXXEHEepUs; OHOJOTHYecKas WHKCHEPHS.
I'enetnaeckn momudurmpoBanapie opranu3mbl (IMO) u TpaHCTeHHas TPOMYKIIHS.
Knonuposanue. UMmmoOunn3oBanHble pepMEHTHI U X TPUMEHEHHE.

Hoaumepsl. Knaccuduxauuss nonumepoB. VcKyccTBeHHbIE NOIMMEpHI: LEUTYIOU],
areTaTHBIA MENK, BUCKO3a, IEUTO(aH.

Cunrernyeckue mnoauMepbl. CrnocoObl MONy4YEHHs TOJMMEPOB: MOJIUMEpU3aLUS U
nonukonaeHcanus. CuHTeTHUeckue Kayuyyku. I[lmactmaccel: moiaucTupoi, TeduioH,
noauBUHMIXIOpHU. CHHTETHYECKHE BOJIOKHA: KallpOH, HAMIOH, KeBJap, JIaBCaH.
JHemoncmpayuu.

Konmneknuu mmactMacc, CHHTETHYECKHMX BOJOKOH WM WM3JIeNWid W3 Hux. PasnoxeHue
MEPOKCH/Ia BOAOPOJA C MOMOIIbIO KaTajla3bl IPUPOJIHBIX OOBEKTOB.

Jlabopamopnuie onvimul.



3HAKOMCTBO C 00pa3liamMu I1acTMAcC, BOJIOKOH U Kay4dyKOB.
Ilpakmuueckaa paboma.

Pacnio3HaBaHue miaacTMacc U BOJOKOH.

COJIEP)KAHUE KYPCA. 11 KJIACC. BA3OBbIi1 YPOBEHb

CrtpoeHnue BemecTsn. 23 4.

OcHoBHBbIE cBelleHUsI 0 cTpoeHnMH aroma. CTpoeHue aroma: SApO U DAJIEKTPOHHAS
oOosouka. M3otonbl. XumMuueckuid 31nemMeHT. bonbiioi aapoHHBIN Kosutaiinep. YpoBHU
CTPOEHHUS BEIIECTBA.

IMepuogunueckas cucrema xumuueckux 3jeMenToB /I. 1. MengeneeBa B cBeTe y4eHUS
0 crpoennu aromMa. Du3MYECKUN CMBICI HOMEPOB: 3JEMEHTAa, NEPUOAa, TPYIIIHI.
BaneHTHble 3NEKTpOHBI. ODJNEKTpOHHAsE KOHQUTypalusi aToMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB OJJIEMEHTOB B IEpUOJAaX M Tpynmnax. DJIEKTPOHHBIE CeMeicTBa
XUMUYECKHUX AJIEMEHTOB.

duiocopckue ocHOBBI 00mHOCTH [leprnoanyeckoro 3aKoHa U TeOPUM XUMHYECKOTO
crpoenus. [Ipeanoceuiku oTkpbiTHs [lepumoguyeckoro 3akoHa M TEOPUU XUMHUYECKOTO
cTpoeHus. Posib TMYHOCTH B UCTOPUU XUMUU. POJb IPakTUKKU B CTAHOBJIEHUH U Pa3BUTHH
XUMHUYECKOU TEOPUH.

HNonnasi xumMu4eckasi C¢BA3b M MOHHBIE KPHCTA/IMYecKHe peléTku. KaTHoHbI Kak
IIPOAYKT BOCCTAHOBJIEHUSI aTOMOB METAJIOB. AHMOHBI KaK IMPOIYKT OKHUCIIEHUS arOMOB
HeMeTa/uIoB. MIOHHasg XMMHYecKas CBA3b M MOHHAS KpUCTauinueckass pemeérka. VoHsl
IIPOCTBIE U CIIOXKHBIE.

KoBajieHTHasi XuMH4yeckasi CBsi3b. ATOMHbIE H MOJICKY/ISIPHbIe KPHUCTAJLUINYeCKHe
pemréTtku. KoBaneHTHass HeNmojisipHas WU TOJSIpHAsA CBSI3U. OJNEKTPOOTPUIATEIIBHOCTD.
KparHocts koBanentHOU cBsizu. OOMEHHBIH W JTOHOPHO-AKIENTOPHBIA MEXaHU3MbI
o0pa3oBaHUsl KOBAJIEHTHBIX CBsi3ei. [lONSpPHOCTH CBA3M W TONSPHOCTH MOJIEKYJIBI.

MOJIGKy.]ISIpHBIC N aTOMHBIC KPHUCTAJIIINYCCKHC peH_IéTKI/I.



Mertajnyeckas ¢Bsi3b. MeTaumyeckne KpUCTAIUIMYECKUE PEMIETKU. MeTammyeckast
XUMHUYECKasl CBSI3b: MOH-aTOMBI U IEKTPOHHBIN ra3. dusndeckne cBOKWCTBA METAIIIOB U
UX MPUMEHEHHE Ha OCHOBE 3TUX CBOWCTB. CIUlaBbl YEPHBIE U LIBETHHIE.

Bonoponnasi xumunueckas cBsizb. BonoponHast XuMuueckasi CBA3b: MEKMOJIEKYIISIPHAST U
BHYTPUMOJIEKYJIIpHas. 3HaU€HUE BOJIOPOAHON CBSI3U B MIPUPOAE U KU3HU YETOBEKA.
IHoaumepsl. [TonuMepsl, UX MOTyYEHUE: PEAKIIUU MOJIMMEPU3ALMH U MTOJIMKOHICHCAIUH.
[Tnactmaccel. Bonokna. Heopranmueckue nonumepsl

JucnepcHble cucteMbl. [lucnepcHbie CUCTEMBbI: AUCIepcHas (a3a W IUCTIEpPCHOHHAS
cpena. Knaccudukamus IUCIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO U TIO pa3Mepy
gactull (Gas3el. [pyOomucmepcHble CHUCTEMBI: AMYIbCHU, CYCIEH3HH, a’pO30JIH.
TonkoaucepcHbIE CUCTEMBI: 307U U renu. CHuHEepe3uC U KoaryJsiusl.
Hemoncmpayuu.

Pasnuunbie Qopmer Ilepumogmueckoit cuctembl xumudeckux odnementoB JI. .
MenpeneeBa. Mozennb KpucTaUIMUECKON peIEéTKu Xyopuaa Hatpus. OOpa3isl MUHEPAJIOB
C MOHHOM KPHUCTAJUNIMYECKOM PEMIETKOM: KalbIUTa, TaJIUTa, MOAENINA KPUCTANIMYECKUX
PEIIETOK «CyXOro Jbaa» (WU noja), anmasa, rpadura (Wi kBapua). Moaens MOJISIPHOTO
o0béma raza. OOpaslbl pa3IuYHBIX JAUCHEPCHBIX CHCTEM: O3MYJIbCHH, CYyCHEH3HH,
asposoiei, reneit u 3om1eil. Koarymsmus. Cunepesuc.

Jlabopamopnuvie onvimeot.

MopnenupoBaHne METALTHYSCKON KpUCTaUTMUecKord peméTku. JleHatypamus Oenka.
Ilomydyenune sMynbcUM pacTUTENBHOTO Macia. llomydeHne CycneH3uMm «HU3BECTKOBOTO
MoJioka». [loydyeHne KOJJIOMTHOTO pacTBOpa KypHHOIrO Oeflka M HCCIEAOBAaHUE €ro
CBOWICTB C MOMOIUIBIO JIA3EPHOMN YKa3KH.

XuMmuyeckue peakuuu. 19 4.

Knaccnpuxauusa xumuyeckux peakuuid. Peakium 0e3 M3MEHEHHS COCTaBa BEILECTB:
aymorponu3anuu u u3oMmepuzanun. [Ipuunne amnorponun. Kinaccudukanus peakiuii mo
YHCITy U COCTaBy PEareHTOB U MPOIYKTOB U MO TEIuioBoMy 3ddexty. Tepmoxumuueckue

ypaBHEHUS PeaKLUi.



Ckopocth xuMu4Yeckux peakmuii. CKOpOCTh XUMHUYECKON peakmuu U (aKTopbl €€
3aBUCUMOCTHU: IIpUPOAA PEArHpYIOIIMX BEIIECTB, IUIOMIAJb HMX COINPUKOCHOBEHMS,
TEMIIepaTypa, KOHLEHTpalus M HaauuMe Karaimsaropa. Kartamu3. DepMeHTSHI.
NHrnbuTopsr.

XumMHYecKoe paBHOBecHe U cnocoObl ero cmemenusi. Ooparumeie peakuuu. OOmias
XapaKTepUCTUKA pEaKlMU CHHTE3a aMMHaKa W YCIOBUS CMEIIECHUS PaBHOBECHS
MIPOU3BOJICTBEHHOI'O IIpoliecca BIPaBo.

Tuapoan3. ['unponu3 HeoOpaTuMblii 1 oOpatuMblil. Tpu ciayuas ruaponusa coieit. Poib
THIIpOJIN3a B OOMeHe BemlecTB. Poib ruiponu3a B SHEPreTU4eckoM oOMeHe.
OKHCIUTEeBbHO-BOCCTAHOBUTE/IbHbIEe peaknun. CreneHb okuciaeHus. OKUCIUTENb U
BOccTaHOBUTENb. OKHUCIIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOHHbBIN OanaHc.

DJIEKTPOJIN3 PACIUIaBOB M pacTBopoB. IIpakTHyeckoe mpuMeHeHHe JIEKTPOJIU3A.
lanpBanomnactuka. ['anpBanocterus. Papunuposanue.

Hemoncmpayuu.

DK30- U JHJIOTEPMUYECKHE peakiMH. TemioBble SBICHUS MPU PACTBOPEHUM CEPHOM
KHUCJIOTHl U aMMHUAYHOM CETUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT MPUPO/IbI BEIIECTB
Ha MpUMepe B3aUMOJICUCTBHS PACTBOPOB PA3JIMYHBIX KUCIOT OJIMHAKOBON KOHIIEHTPALIMH
C OJIMHAKOBBIMU KycOuKkaMu (TpaHyllaMH) IIMHKa M OJIMHAKOBBIX KyCOYKOB pa3HbIX
METaJUIOB (MarHusi, IIMHKA, jKelie3a) C PAacTBOPOM COJISTHOW KHCIIOTHI. B3ammonericTBue
pacTBOPOB CEPHOM KHCIOTBI C pacTBOpaMu THOCYIb(ara HATpus pazIUIHON
KOHIICHTpAllMM M Temmeparypbl. Monens kursimero ciosd. PasnoxeHue nepokcuaa
BOJIOPO/Ia C IOMOIIbIO HEOPTaHUYECKUX KaTalIu3aTopoB (Coiei jkene3a, HoAu1a Kauus) U
MIPUPOIHBIX OOBEKTOB, COACpPKAIIMX KaTajasy (ceipoe Msico, kaprodens). [Ipocreitmme
OKHUCJIMTEJIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIMH: B3aMMOJCHCTBHE ILMHKA C COJISTHOM
KucmoTon u kenme3a ¢ cyiabharom wmemu(ll). Momens snexTponusépa. Monenb
AIIEKTPOIM3HON BaHHBI JUISl IOJMYUYEHUS aJIFOMUHUSL.

Jlabopamopnuie onvimul.

[IpoBenenue peakuuii, HIYIMIKMX 10 KOHLA, IO TpaBuily beprosie. PaznoxkeHnue nepokcuaa

BOOOpOAa C IIOMOIOBIO JUOKCHAA MapraHia. Cwmerenue PaBHOBCCHUA B CUCTEMC F€3+ +



3CNS™ < Fe(CNS);. McnbiTanne WHIUKATOPaMH CPEIbl PACTBOPOB COJICH pa3IMUHBIX
TumoB. B3anmoneiictBue pactBopa cynbdara menu(ll) ¢ xene3om 1 THIAPOKCHIOM HATPHSL.
Ilpakmuueckas paboma.

Pemenue sxcniepuMeHTaIbHBIX 33/1a4 110 TeMe « XUMHYECKasl PEAKIIUS.

BemecTBa u ux cpoiicrea. 17 u.

Meranabl. OOmme ¢usnyeckue cBoiicTBa MeTaiyioB. Kiaccudukanus MeTamioB B
TeXHUKE U XxuMuu. OOIIMe XUMHUYECKUE CBOMCTBA METAJIJIOB. YCIOBUS B3aUMOJECHCTBUS
METaJIJIOB C PaCTBOPAMHM KUCJIOT U cojiel. Metainorepmusi.

Hemerananl. baaropognbie rasel. Hemerannel kak okucnurenu. Hemeramnsl kak
BOCCTAHOBUTENU. Psis1 anexTpooTpuniarensHocTu. MiHepTHbIE min 01aropoiHbie Tassbl.
Kucinorsl Heopranmyeckue M opraHudeckue. KucioTbl ¢ TOYKM 3pEHHS aTOMHO-
MOJIEKYJISIpHOTO y4yeHHMsl. KHUCIOTBI € TOYKM 3pEHUsS TEOpUU DIEKTPOIUTUUYECKON
nuccouan. KuciaoTel ¢ TOYKM 3peHusi MNPOTOHHOW Teopuu. OOIIKMEe XUMUYECKHE
cBoiicTBa KucioT. Knaccuduxarnms KUCIoT.

OcHoBaHusI HeOPraHu4YecKue U opranmyeckue. OCHOBaHUSL C TOYKU 3PEHHS] aTOMHO-
MOJIEKYJISIpHOTO yueHHsl. OCHOBAaHMSI C TOYKM 3pPEHUSI TEOPHHM SJIEKTPOJUTUYECKOMN
nuccouuani. OCHOBaHUSI ¢ TOYKM 3pEHUS MPOTOHHOW Teopuu. OOIIME XUMUYECKHE
cBoiicTBa ocHoBaHui. Knaccudukanmst ocHOBaHUIA.

AMdQoTepHbIe COeIMHEHNS HeOpraHu4YecKkne U opranndeckne. AMGoTepHbIe OKCUIBI U
ruapokcuapl. [lomydenune u cBoiicTBa amM(OTEPHBIX HEOPTAaHUYECKHX COCAMHEHUH.
AMUHOKHUCIIOTBI — aM(OTepHbIe OpraHnyeckue coeauHeHus. llenTunpl W nentuaHas
CBSI3b.

Conu. Knaccuduxamus coneit. JKEcTkocTh BoAbl UM criocoObl €€ ycTpaHeHus. [lepexon
KapOoHara B THAPOKapOOHAT U 00paTHO. O0IIIe XUMUYECKHE CBOMCTBA COJICH.
JHemoncmpayuu.

Komnexkuusa meramno. Komnekuuss HemeTamoB. B3anMonencTBue KOHLIEHTPUPOBAHHOM
a30THOW KHCIIOTBI C MeAblo. Bemblka TepMUTHOM cMmecu. Bcembliika 4€pHOro mopoxa.
BriTecHeHMEe TaloreHoB U3 UX PacTBOPOB JIPYyTUMU rajoreHamu. Bzanmoneiictsue napos

KOHOCHTPHUPOBAHHBIX PacTBOPOB COJITHOW KHUCIIOTBI M aMMHakKa (((Z[BIM 0e3 OFHSI»).



[Tomydyenne ammmuaka u u3ydeHue ero cBoucts. [lomydenne ampoTepHOTO THAPOKCHIA 1
n3y4deHue ero cBOUCTB. [lomyuenune xECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnovie onvimeot.

[lomyyeHne HEpACTBOPUMOIO THIPOKCHUIA M €ro B3aMMOJECHCTBUE C KHUCIIOTOM.
HccnenoBanre KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOM KMCJIOT KaneabHbIM
METO/IOM TPHU WX pa3daBiieHWU BOAOW. PasnuuHble ciydan B3auMOJEHCTBHUS PacTBOPOB
COJIEH AJIFOMUHHUS CO LIEIOYbI0. YCTpaHEHUE )KECTKOCTH BOJIBI.

Ilpakmuueckas paboma.

Perenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «BGIJ_ICCTBa U UX CBOMCTBa.

Xumus 4 COBpeMeHHoe 0011ecTBO. 94.

Xumnueckass TexHosorusi. IlpousBoacTBo amMmmaka M MeTaHOJa. XHUMUYECKas
TEXHOJIOTUSA. XHUMHUYECKUE IPOLECCHI, JICKAIIUE B OCHOBE IMPOU3BOJCTBA aMMHUAKA U
MeTaHoJa. XapaKTepUCTHKa 3TUX IporeccoB. OOmMe HayYHbI€ TPUHIIUITBI XUMUYECKOTO
MPOU3BOACTBA.

XuMHYecKasi TpPaMOTHOCTh KAaK KOMIIOHEHT o0med KyJbTYpbl 4eJIOBEKa.
MapkupoBka YIaKOBOYHBIX MaTrepUaliOB, DJJIEKTPOHUKA U  OBITOBOM  TEXHUKH,
AKOJIOTUYHOT'O TOBapa, MPOJYKTOB MUTAHUS, STUKETOK IO YXOAY 32 OACHKIOH.
JHemoncmpayuu.

Mopnens TPOMBINUIEHHOW YCTAHOBKHM TOJIYYEHHUS CEPHOM KHMCIOTBI. Moaenb KOJIOHHBI
CUHTE3a amMMuaka. BuaeodparMeHTBI M CHaibl O CTENEHU SKOJOTUYECKON YHCTOTHI
TOBapa.

Jlabopamopnuie onvimul.

N3yuenre MapKUpOBOK pa3JIMYHBIX BHUJIOB MPOMBIIUICHHBIX W MPOJIOBOJIBCTBEHHBIX

TOBApOB.



TemaTnuyeckoe IJIAHUPOBAHHUE yqeﬁﬂoro Kypca € onip€acJJeHUMEM OCHOBHBIX BU/I0B

Y4eOHOM 1esiTeJIbHOCTH

68 gyacoB B 10 kacce;
68 yacoB B 11 knacce

Bcero 136 uacos 3a 1Ba rojia o0yueHus

Ne HaumenoBanue paznenon KonmuectBo B Tom uuciie Ha npoBeneHNE
(Tem) 4acoB 10 [Ipaktuueckux | KoHTponbHBIX
nporpamme paboT pabot
10 knacc

1 [Ipenmer  opranuueckoit | 5 0 0
xuMuu. Teopusi CTpoeHUs
OpraHUYeCcKUX COEIUHEHUI
A. M. bytneposa

2 Yraesogopoasl 51 ux | 18 0 1
MPUPOJIHBIC UCTOYHUKHI

3 Kucnopoaconepxkarue 22 0 1
OpPraHUYECKHUE BEIECTBA

4 A3zoTcoaepikaryie 15 1 1
OpPraHUYECKHUE BEIECTBA

5 Oprannyeckas xumuss U | 8 1 0
o0111ecTBO

Uroro 68 2 3

11 knacc

1 CtpoeHue BelIecTB 23 0 1

2 XUMHUYECKUE PEAKLIHH 19 1 1

3 Bemectsa 1 ux cBoiicTsa 17 1 1

4 Xumusi W COBpeMeHHoe | 9 0 0
o011ecTBO

Uroro 68 2 3
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