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INOACHUTEJIbBHASA 3ATINCKA

[TporpaMMma 1o XMMHUU Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa HA OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelrepalibHOl 00pa30BaTeIbHOM MPOrpaMMbI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanbHOM TroOCyIapCTBEHHOM
obpazoBarensHoM craaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMBI, M OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BHTHSA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsixenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeru 0O0y4YeHHsI, BOCIUTAHUS U Pa3BUTUS O0YUaIOIIUXCS CPEACTBAMU Y4eOHOIO MpeaMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEp)KaHUsS, pEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHUs. OTH IIEHHOCTHU
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLIEH KyIbTYpbI
YyeJloBeKa, a TakKKe ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
NpUpOIHOH cpene. Peannsyercs xuMuueckoe o0pazoBaHue 00ydarolMXcs Ha YPOBHE CPETHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOECHHE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3Hau€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIECTBA, a TaKXKe C y4ETOM O0LIUX
Henel M NMPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOMH
[MBWJIN3AIMU, B CO3/IaHUM HOBOHM 0a3bl MaTepHabHOM KyiabTypbl. OHa BHOCHT CBOW BKJIAI B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOpPMHUPYETCsl B XUMUU
Ha OCHOBE NOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIET0 MHPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMM, XHUMHs cTaja
HEOTHEMJIEMOI 4YacTbi0 MUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMHUS KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIeHUE INI00aNbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOLIMMH LEISMH M NPUHLUIAMH CpEIHEro oOIiero odpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMA,
MPOJIOJHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsrolMMH TIpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xuMUs» U «O0mIas 1 HEOPraHMUYeCcKass XUMHUsI», OCHOBHBIM KOMITOHEHTOM COJIEP)KaHHS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUW 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHN U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHHUU
IpH W3YYCHUU TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O0mas 1 HeopraHudeckas
XUMUS» ¢(hOpMHUPOBAHA B MPOTPAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWI Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHU BeEIIeCTBa
paccMaTpUBaKOTCSI HAa YPOBHE KIIACCUUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIWHEHUM, a
TaKk)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U DBJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEIICCTB.
Caenenusi 00 W3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMHUU MOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHusl MEPBOHAYAIBHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KIIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
M3YYECHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHH MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HEOpraHWYECKass XUMUs» O0yUYaIOIMIUMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE TEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKHX MO3UIHH,
IyOKe TMOHSATh HCTOpUYECKoe H3MeHeHHe (YHKIUMI 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aMMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIBHON W
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHATHh €€ NIl TOMOTHEHUSI 3HAHUHN, pereHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHOro mpeaMeTra « XUMHUs) TaHHOTO YPOBHS M3yYeHUs] OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBHI /Ui TOHUMaHUs (HUITOCOPCKUX WM, TaKMX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U pEUICHUS TPOTHBOPEUMN MEXKIy HOBBIMU (paKTaMU M TEOPETHUUECKUMHU TMPEAMOCHUTKAMU,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MmpolieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AaHUS HOBBIX TEXHOJOTUN U MaTEPUAJIOB.

B murane pemieHus 3amad  BOCHHUTAHHS, PAa3BUTHS W COIMUAIM3AIMH OOYyYarOIIUXCS
NPUHATBIE MPOrpPaMMON IO XMMHUHU MOAXOJAbl K ONPEACNICHUIO COJEpPKaHUS U TMOCTPOEHUS
mpeaMeTa IpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX IACHCTBUN, WMEIOIINX



0a30Bo€ 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTU: PEIIeHUs Mpo0eM, MOUCKa, aHalIu3a U
0o0paboTku wuH(pOpPMAIMK, HEOOXOMUMBIX JJIsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.
B nmpakTuke npenojaBaHusi XMMHH KaKk Ha ypOBHE OCHOBHOT'O 00I11ero 00pa3oBaHus, TaK U
HAa YpOBHE cpenHero obmiero oOpa3oBaHusl, TMpU  OINpPENEJICHHH  COJAepKaTeabHOU
XapaKTePUCTUKU TIeNIe HM3y4eHHs TMpeJMeTa HampaBlIeHHUEM IEePBOCTEIIEHHOW 3HAYUMOCTHU
TPaIULIMOHHO TpHu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAayKH Kak o0iactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEATEJbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIPE/ICIICHUIO 1EJIeH 3YUCHHUS MTPEIMETa SBIISICTCS BIIOJIHE OMPABIaHHBIM.
CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH H3y4CHHS TpeaMeTa «XHUMHUs» Ha
6azoBom ypoBHe (10 —11 ku1.) siBISIOTCS:
(dhopMUpOBaHHE CUCTEMBbl XUMHUYECKHX 3HAHUN KaK BaKHEWIEH COCTaBISAIONICH eCTeCTBEHHO-
HAayYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOW JIe)KAT KJIIOUEBHIE MOHATHUSA, (yHIaMEHTAIbHBIC
3aKOHBI W TEOPUU XUMHH, OCBOEHHE S3bIKa HAYKH, YCBOCHHME M TOHHMAaHHUE CYIIHOCTU
JTOCTYIHBIX 00OOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpUEH HX
Pa3BHUTHUS U CTAHOBJICHHUS;
dbopMupOoBaHHE U pPa3BUTHE NPEJACTABICHUNA O HAyYHBIX METOAAaX IIO3HAHUS BELIECTB U
XUMHYECKHUX PEaKIHUi, HEOOXOAUMBIX IS MPHOOPETEHUS YMEHUN OPHEHTUPOBATHCS B MHUPE
BEUIECTB WU XHMHUYECKHUX SBJICHHUH, HMEIOINIMX MECTO B MPUPOAE, B MPAKTHUECKOH H
MTOBCETHEBHOM JKU3HH;
pa3BUTHE YMEHHH W CIOCOOOB NIEATEIHHOCTH, CBS3aHHBIX C HAOIIOJICHHEM M OOBSCHEHUEM
XUMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHNEM PaBUil 0€30I1acCHOr0 OOpaIeHHsI C BELIECTBAMH.
Hapsny ¢ atam, comepikarenbHas XapaKTepUCTHKA MEJIeH W 3a71ad U3YYeHHUs MpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTMAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMITIOHCHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN M MPUMEHEHUS UX B pealbHOW KHU3HU ISl pelICHUS
MPAKTUYECKHX 3a7ad.
B cB3u ¢ 3TUM TpH U3YYCHHH TIpeaMeTa «XHMHS» JOMHUHUPYIOIIEe 3HAYCHUE
PUOOPETAIOT TaKue 1eJU U 331a4H, KakK:
ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMECHECHUEM;
dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbLHOE 3HAUCHUE TSl PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JEeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;
pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIL30BaTh COBPEMEHHbBIE NH(DOPMAIIMOHHBIC



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPIKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalOIUXCs YOSKIEHHOCTH B TYMaHHUCTHYECKOH HaANpaBIEHHOCTU
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOJIONIONB30BAHUS, TIOMOMHEHHUS SHEPreTUYECKUX PECYpPCOB M COXPAHECHHUS MPHUPOJHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K MPHUPOJIEC U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MMOTYYCHHBIX 3HAHUM JJIST TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, Ha 0a30BOM ypOBHE CPEIHErO
oOuiero obpazoBanus, coctaisier 102 yaca: B 10 kimacce — 34 gaca (1 yac B Henmento), B 11
Kiaacce — 68 uvacoB (2 waca B Hememo, | yac 100aBjeH M3 KOMIIOHEHTa 0Opa30BaTEILHOIO
YUPEKICHHUSA).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIECTB U MaTepUasoB. Teopus CTpOEHUS OpraHuyecKkux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omoiorus,
n3oMepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPaTHBIE CBS3H.

[lpencraBienne o  kiaccudukauum  opraHudeckux  BemiectB.  HomeHknartypa
OpraHMYECKUX COEJMHEHUN (CUCTEeMATHYecKas) W TPUBUAIbHbIE Ha3BaHUSA BaKHEUIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHUE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKaHOB: (U3MYECKHE M XHUMHYECKHE CBOMCTBa (peakiuu 3aMeuleHUs |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peaklMH T'MIPUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwinOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psia. AleTuieH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKHNE U XUMUYECKHE CBOMCTBA
(peakuuy rUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (HU3UUYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyd€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmpo8anus), noiyieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOpOAOB. [IpuponHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuyUecKHid, KaTaTuTUYECKUi), nuponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HedTs» 1 «Yroap», MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOreHONPOU3BOAHBIX, IPOBEJIEHHE NPAKTUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIUKOJISL.

@deHol: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(pHUKAIHS YIIIeBOAOB (MOHO-, - U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOXKEHHE TIIOKO3bl), HAXOXKIACHHE B TMPUPOIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KaYeCTBEHHAs Peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THUIPONIU3, JCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIe COeJUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHHs BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEePUOAUYHOCTh, HAONOJCHHE, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opranusMm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBble MPOIYKThI, OCHOBBI PAIllMOHAILHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkiarypa HeopraHudeckux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XUMUU. 3aKOH COXPAHEHHS] MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEeBpalleHUs
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCHepUMEHTAIbHBIE METO/bl M3YUeHHUs BEIIECTB M WX MPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHSATHUS «MAcCCOBAasi 0JI BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucteMe XMMAYECKHUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUIINX METAJUIOB (HATpPUH, KaJWi, KajabIlUMd, MAarHUu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMHM KHUCIOT U ILIEI0YEH, KauyeCTBEHHbIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus 00 OOWMX HayyHbBIX MPUHLUUIAX T[POMBIIUIEHHOTO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHUsI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3Yy4EHUU OOILEH U HEOPraHMYeCKOM XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATUSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IBI, TOJIE3HBIE NCKOTIAeMBbIe, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHallOB, 3JEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHHMS K pPe3ylbTaTaM OCBOCHHUS OOY4YaIOIIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTHCS B CBOEH JESTEIbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeaMeTa «XUMUS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IPaXJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIaMU IOBEAEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa [O3HABATEIbHOM M MPAKTHUYECKOW JESITEeIbHOCTH OOY4YaIOUIMXCS IO pealu3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3e Pa3IMYHBIX BUJOB YU4eOHOU NEesTETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh PE3yNbTaT JUIMTENbHBIX HaOIIOJEHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOM OT€YECTBEHHOW XHMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/1a4 COIHAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa30oBaHMUS,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH IIeTIECO00Pa3HOTO OTHOMICHHS K TIPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKON KyJIbTYpHl, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI W YEIOBEKA, B IIO3HAHMMU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K ITIO3HAHUIO U MCCIIE0BATENBCKOM ACSTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXTnpenIMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MHUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNEe, H3MEPECHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC YyueOHBIE JACWCTBUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapaKkTepHble INPU3HAKK TIOHATHUM W yCTaHaBIMBaTb HUX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS M KPUTEPUHU U1 KJIacCU(UKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHaBIMBATh IPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JEIAyKTUBHBIE, I10 AaHAJOTUM),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aEMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOIATh 32 XOJIOM IpoIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
OPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHGMopManuu (HAYYHO-TIOMYJSIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble TmocoOusi, pecypcsl HMHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PpA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpOopMalKu, HeOOXOIMMOM [T BBIMOJIHEHHS Y4eOHBIX 3a]1au ONPeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TAOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbl B XOJie AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa u (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTYA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II>'I, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHON) (pOopMysT OpraHMuecKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAMJICHKHOCTh U3yYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHUYECKHX BEIIECTB (ITHIICH, MPOMHIICH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTU/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WIIH IMPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnroicHWe, W3MEpEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYICCKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalieHus OPraHUYECKUX BEIIECTB MPH HArpEBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOKMCTB, KaueCTBEHHBIC pEAKIIMM OpPraHMYECKHX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH 0€30MMaCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCh YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OPMUPOBAHHOCTh YMEHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/ICHNA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbI U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax crocoObl YMEHBIICHHS ¥ MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu XxumMudeckux Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OPMHUpPOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT MNPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIIOJAraOIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpUM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHUS W TPEBPAIEHUS DHEPTUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISITH XapaKTepPHbIE MPU3HAKU MOHSATUN, YCTaHABIUBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJISI COCTABJICHHS
dbopMya BEHIECTB W ypaBHEHUN XHMHYECKUX PpEAKIMi, CHCTEMATHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBManbHbIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Has W3BECTh, MUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHUM OMPEACTIATh BAJICHTHOCTD M CTETICHh OKUCIICHHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIIMUECKOW PEHIETKH KOHKPETHOTO
BEIECTBA (aTOMHAs, MOJEKYJSIpHAs, WOHHAsA, METaJUIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIIe COeIUHEHUN (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapakTepu3oBaTh dSJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XHMHMYECKHUX OJJIEMEHTOB U UX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJYy HEOPraHWMYECKHMMH BEIECTBAMM C TIOMOIIBI YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX HMPUHILMIAX M 3KOJOTHYECKHX IMPOOJIeMaxX XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKEM, a TAK)Ke MpaBHUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOAOpOAa B NPHUCYTCTBUHM KaTalu3aTopa, ONpeNeeHHE Cpeibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE THX PE3yJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWiIa JKOJIOTUYECKU IIEJIECO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIOIb30BaTh pelibedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HanMeHoBaHue pa3jaeioB U TeM

KoanuecTBo yacoB

JJieKTpoHHBbIE (1 (pOBLIE)

Ne n/m Kontpoabubie  IlpakTunueckue
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoTsI
Pa3znen 1. TeopeTudeckue 0OCHOBBI OPraHUYECKOH XMMUH
IIpenmeTt oprannyeckoit xumuu. Teopus
1.1 cTpoe opraHudec COCTMHECHHH A 3 1 bubmmorexa
. HUST OPTaHUICCKUX WHECHUH A. -
P p s ITOK https://myschool.edu.ru/
M. bytieposa
Hroro no pazaeny 3
Pa3pnen 2. YrieBogopoasl
2.1 [pene € YIJIEBOJIOPO, ajka 2 bubmmorexa
. JIbHBI TJICB bl — HBbI - -
pea 4 AOPOA ITOK https://myschool.edu.ru/
59 HenpenenbHble yriaeBogOpOabL: aJKEHBI, 6 i 1 bubnmoreka
' AJIKaUEHbI, AIKAHBI LIOK https://myschool.edu.ru/
53 A 5 bubnuoreka
. OMaTHYECKHUE YTIICBOIOPOIBI - -
P T HOPOA LIOK https://myschool.edu.ru/
24 [IpupoaHbIe NCTOYHUKY YTIIEBOIOPOIOB 1 3 1 bubmmoTeka
' UX mepepadboTKa IIOK https://myschool.edu.ru/
Hroro no pazzaeny 13
Paznen 3. Kuciopoaconep:xaniue opranndeckue coequHeHus
bubnuoreka
3.1 C . O 3 - -
TP ToeHon LIOK https://myschool.edu.ru/
3.9 Anbnerunpl. KapOOHOBBIE KUCIIOTHI. 7 1 bubnnoreka
' CroxHbIe dPUPHI ITOK https://myschool.edu.ru/
b
3.3 VrneBoabl 3 1 - nosmoTeKa

ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazgeny

13

Pa3nen 4. AzoTconep:kamniue oprannyeckmue coeTuHeHUs!

Bubnuoreka
4.1 AmuHbl. AMUHOKUCHOTHL. benku 3 110K https://myschool.edu.ru/
HUroro no pazneny 3
Paszpnen S. BeicokoMoJieKyIsipHbIe COCANHEHUA
51 IInactmaccer. Kayuyku. Bonokna 2 f[fl??:fggj‘/mvschool.e dury/
HWroro mo paznemy 2
bubnuoreka
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34

ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

Kosnn4yecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Konrpoubusie IIpakruueckne  (uudposbie)
NPOrpamMMbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
CtpoeHue aTomMa U MepUOJUYECKUN 3aKOH 6 bubmuorexa [JOK
1.1 . U. MenneneeBa 1 - https://m.edsoo.ru/7f413034
Crpoenue BemiecTBa. MHOroo0pasue bubmorexa LIOK
1.2 p HI ’ p 11 - - https://m.edsoo.ru/7f413034
BEIIIECTB
bu6mmoreka [IOK
13 XHMUHCCKHE PeaiiiH 15 1 1 https://m.edsoo.ru/7f413034
Htoro no paznemny 32
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmorexa [IOK
2.1 MerTasibl 9 - 1 https://m.edsoo.ru/7f413034
bu6mmorexa [IOK
2.2 Hemeramis 10 1 1 https://m.edsoo.ru/7f413034
CBs13b HCOPTAaHUYECKUX M OPTAaHHMYECKUX bubmorexa HOK
2.3 P P 10 - - https://m.eds00.ru/7f413034
BEIIIECTB
Hroro no pazneny 29
Pa3nen 3. Xumus u :Ku3Hb
bu6mmoreka [JOK
3.1 XHUMHS U )KU3HD 7 1 - https://m.edso00.ru/7f413034



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoaunyecTBo yacos
Ne i/ Tema ypoka KouTtposabHbie IIpakTu4eckue Aara ICKTPOHHEIE UPPOBELIL
Bcero n3y4YeHust oOpa3oBaTeibHbIE PecypChbl
padoThI padoTsI
1 IIpeamer opraHnyecKoil XUMUH, €€ 1 - - 01.09 https://m.edso0.ru/7f413034
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust CTPOSHHUST OPraHHYECKUX 1 - https://m.edsoo.ru/7f413034
9 coenuHennit A. M. bytneposa, eé 1 08.09
OCHOBHBIE nonoxeHusi. CrapToBast
KOHTpOJIbHAs paboTa
[pencraBienue o KnaccupuKanum - - https://m.edso0.ru/7f413034
. HKJIATypa
3 ?fgjf:;;f;f:czzgezzinfzﬁbHme g 1 15.09
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHE, 1 - - 92 09 https://m.edso0.ru/7f413034
TOMOJIOTHUYECKHUI PsiT
5 MeraH 1 3TaH — npocTeimme 1 - - 99.09 https://m.edso0.ru/7f413034
NPEICTaBUTENH ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBONCTBA 1 ) ) 06.10 https://m.eds00.ru/7f413034
7 DTHIIEH U IPONMIICH — NPOCTEHIIne 1 - - 13.10 https://m.edso0.ru/7f413034
NPEICTaBUTENH ATKEHOB
3 [paktudeckas padora Ne 1. «[TomyueHue 1 - - 20.10 https://m.edso00.ru/7f413034
ATUIICHA U U3yYEHHE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u - - https://m.edsoo.ru/7f413034
9 MeTtunoOytaauen-1,3. [lonyyenne 1 27.10

CUHTETUYECKOr0 KayuyyKa U PE3UHBI
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10

AJKUHBL: COCTaB U 0COOEHHOCTH
CTPOCHHSI, TOMOJIOTUYCCKHI PSIII.
AnteTnneH — IPOCTEHTITHI
MPEICTaBUTEIh ATKUHOB

10.11

https://m.edsoo.ru/7f413034

11

12

13

Brruucnenus o ypaBHEHUIO
XUMHUYECKOHN peakiuu

Apensl: 6eH30 U TOIyO0J. TOKCHYHOCTD
apeHoB

I'enerndeckast CBS3b YIIIEBOIOPO/IOB,
MPUHAIJICKAIIHNX K PA3TUIHBIM KllaccaM

17.11

24.11

01.12

https://m.edsoo.ru/7f413034

https://m.edsoo.ru/7f413034

https://m.edsoo.ru/7f413034

14

ITpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB:
MPUPOJIHBINA Ta3 ¥ MOIMYTHbIC HE(DTSIHBIC
rasbl, HeTh U IPOJYKTHI €€
nepepadboTKu

08.12

https://m.edsoo.ru/7f413034

15

16

17

[IpupoaHbIe UCTOUHUKH YTIIEBOJAOPOIOB:
TPUPOIHBIN Ta3 ¥ HOIMYTHBIC HEPTSIHBIC
rasbl, HeTh U IPOJYKTHI €€
nepepaboTKu

Konrtponbnas pabota no pasaeny
«YTIeBOAOPOABDY

[IpenenpHBIE OAHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOJ. BomopoHas cBA3b

15.12

22.12

12.01

https://m.edsoo.ru/7f413034

https://m.edsoo.ru/7f413034

https://m.edsoo.ru/7f413034

18

19

MHOroaToMHsbI€ CIIUPTBI: ATUICHIIIUKOJIb
U TIIULEPUH

@DeHOo: CTPOEHUE MOJIEKYIIHI,
(pm3nyecKue U XMMHYECKUE CBOICTRA,
[IPUMEHEHNE

19.01

26.01

https://m.edsoo.ru/7f413034

https://m.edsoo.ru/7f413034

20

21

Anbaerusl: GpopManbaerun u
aleTajabJerul. AICTOH
OIHOOCHOBHBIE NpEeNbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U

02.02

09.02

https://m.edsoo.ru/7f413034

https://m.edsoo.ru/7f413034
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yKCyCHast

[IpakTnueckas padota Ne 2. «CBoiicTBa

https://m.edsoo.ru/7f413034

22 . 16.02
pacTBOpa YKCYCHOU KHUCIOTBD»
CreaprHOBas ¥ OJICMHOBAsT KUCIIOTHI, KaK https://m.edsoo.ru/7f413034
23 MPEACTABUTEIIN BBICIIMX KapOOHOBBIX 01.03
KHCTIOT
24 MpITa KaK COJH BBICIIAX KapOOHOBBIX 15.03 https://m.edsoo.ru/7f413034
KHCIIOT, UX MOIOIICEe ICHCTBHE
CnosxHble 2pUpbI KaK POU3BOIHBIC https://m.edso00.ru/7f413034
25 KapOOHOBBIX KHCIOT. [ maponus 05.04
CJIOKHBIX 3(UPOB
26 JKupbl: ruapoH3, IPUMEHEHHE, 12.04 https://m.edsoo.ru/7f413034
OmoIormuecKas poJib KHPOB
VYrneBopl: coCTaB, KIIaCCU(PHUKAITHSL. https://m.edso00.ru/7f413034
27 Baxxuelinime npencTaBUTeNN: TIIOK03a, 19.04
¢dpykTO3a, caxaposa
08 Kpaxmait u 1e/iroro3a Kak IpupoIHbIe 26.04 https://m.edso0.ru/7f413034
MOJIUMEPBI
KoHnTposbHas padoTa 1o pasueiny https://m.edso0.ru/7f413034
29 «Kucnopocoaepkaliye OpraHudecKue 03.05
COCTUHEHHSD)
30 AMWHBI: METHUJTAMUH ¥ aHWJIHH 17.05 hitps://m.edso0.1u/7f413034
AMMHOKHCIIOTHI KaKk aM(oTepHbie https://m.edso0.ru/7f413034
31 OpPTraHUYECKUE COCTUHEHUS, UX 17.05
Ouonoruyeckoe 3HayeHue. [lenTu b
39 benku xak mpupoHbIe 24.05 https://m.edso0.ru/7f413034
BBICOKOMOJICKYJISIPHBIE COSMHEHHST
33 OCHOBHBIE TTOHATUSA XUMUU 24.05 https://m.edso0.ru/7f413034

BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ
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OcHOBHEBIE METOABI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHU.

[ImacTmacchl, Kay4yKu, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME

34

24.05

https://m.edsoo.ru/7f413034



https://m.edsoo.ru/7f413034

11 KJIACC

KoangecTBo yacoB

ara DeKTpoHHBbIE HUPPOBHIE
Ne n/m Tema ypoka KonTposabHbie IIpakTHyeck a P op
Bcero u3yuyeHusi  oGpa3oBaTe/bHBIE pecypcChbl
padoTbI He padoThl
1 XHUMHYECKHUiT DIIEMEHT. ATOM 1 ) ) 04.09 https://m.edso0.ru/7f4159f6
3 - - bubmuoreka LIOK
2 ICKTPORHAA KOHQUIYPALI ATOMOB. 1 06.09 https://m.edsoo0.ru/7f413034
Bxonnas koHTpOIBHAS paboTa
[Iepuonnueckuii 3aKoH U - -
Hepnozmqecxa;l CI\I/;ICTCMa XUMHYECKUX Butmorexa LOK
3 onementos JI. 1. Merneneesa, nx 1 11.09 https://m.eds00.ru/7f413034
CBSI3b C COBPEMECHHOW Teopuei
CTpO€HUs aTOMOB. BxoiHas
KOHTpOJIbHAsS paboTa
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB - - bubnmorexa [IOK
4-5 XHMHUYCCKUX DJIEMEHTOB U UX 2 13.09 https://m.edsoo.ru/7f413034
COCJIMHCHMIA 110 TPYIIIaM U TIEPUOJIaM
5 - - Bu6nuoreka IJOK
HAYCHHE MEPUOMUYECKOTO 3aKOHA H https://m.eds00.ru/7f413034
6 CUCTEMBI XUMUYECKHX 3ieMeHTOB J[. 1. 1 18.09
MeHeneeBa B pa3BUTHH HAYKU
7 Crpoenue BemecTBa. XUMUYECKAsI 1 B B 20.09 bubsmorexa LIOK
CBA3B, 68 BHTHI . https://m.edsoo.ru/7f413034
3 MexaHu3m 00pa3oBaHHs KOBaJICHTHON 1 ) ) 25.09 Bubmiorexa LIOK
cBsizu. BOZIOPOIHAS CB3b . https://m.edsoo.ru/7f413034
9 BanenTHOCTS. 1 - - 2709 bubmmoreka IIOK

DIEeKTPOOTPHUIIATEIEHOCTb.
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https://m.edsoo.ru/7f413034

CreleHb OKUCICHHS.

bubmuoreka LIOK

10 02.10 https://m.edso0.ru/7f413034
bu6nmoreka IJOK
BemectBa MONEKYJIAPHOTO U
11 04.10 :
HEMOJIEKYJIIPHOTO CTPOEHHUSI https://m.edsoo.ru/7f413034
Tunel KpPUCTATUIMYECKUX  PEIIETOK. bubanorexa LIOK
12 3aBHCHMOCTL CBOMCTBA BELIECTB OT 09.10 https://m.edsoo.ru/7f413034
THIIa KPUCTAITMIECKON PEIIETKH. '
bubmuoreka LIOK
13 [lonsiTHEe 0 TUCTIEPCHBIX CUCTEMAX. 11.10 https://m.edso00.ru/7f413034
Bu6nmoreka IJOK
14 HcTuHHBIE ¥ KOJUTOMTHBIC PACTBOPHI. 16.10 https://m.eds00.ru/7f413034
bubmuoreka LIOK
15 Maccosasi 10151 BEIECTBA B PACTBOPE 18.10 https://m.edso0o.ru/7f413034
bubmoreka IIOK
Knaccudukanus u HoMeHKIaTypa
16 23.10 :
HEOPraHMIECKIX COCMHCHITIL, https://m.edso00.ru/7f413034
17 I'eHeTHuecKas CBA3b HEOPTaHUUCCKUX 25.10 bubmuorexa LIOK
BEIeCTR, PAAIHIHEIX KIACCOR . https://m.edsoo.ru/7f413034
18 Knaccudukarms XuMHU4IeCKUX peakini 06.11 Bubmorexa HOK
B HEOPTAHHYCCKOI XEMHH : https://m.edso0.ru/7f413034
Bu6nmoreka IJOK
19 Kraccuduranms xumuiecknx 08.11 https://m.edso00.ru/7f413034

peakuii B OpraHnyecKon XUMHUH.
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TeroBoit 3¢ (HEeKT XUMHIECKUX

bubmunoreka LIOK

20 N 13.11 https://m.edsoo.ru/7f413034
peakuui.

21 bubmunoreka IIOK
3aKOH COXpaHEHUS MacChl BEIIECTB; https://m.edsoo.ru/7f413034
3aKOH COXPAaHEHUSI U MPEBPAIICHUS 15.11
SHEPTUU MPH XUMUIECKUX PEaKITUIX
CxopocTts peakmun. OakTopsl, bubnunoreka [IOK

29 BJIMSIONIHE HA CKOPOCTh XUMHUECKOM 20.11 https://m.edsoo.ru/7f413034
peakiuu. OOpaTHMBbIC PEAKITHH. '
XHMHYECKOe paBHOBECHE Bubmuoreka [JOK

93 2911 https://m.edsoo0.ru/7f413034
[IpakTnueckas padora Ne 1. «Bnusuue Bubmuorexa [JOK
pa3nMyYHbIX (aKTOPOB HA CKOPOCTH https://m.edso00.ru/7f413034

24 XUMHUYECKOHN PeaKIumy 27.11
DJNIEKTPOIUTUYECKAS JUCCOLUALIUS. Bu6nuoreka IJOK

25 [ToHsiTHEe 0 BOJOPOIHOM IOKa3aTese 29.11 https://m.edso00.ru/7f413034
(pH) pactBopa.

bubmuoreka IIOK

26 XHWMHYECKHE CBOMCTBA BOJIBI. 04.12 https://m.eds00.ru/7f413034
Peakuuu nonHoro oomMeHa bubmiorexa OK

27 . ‘ 06.12 https://m.eds00.ru/7f413034

FI/I}_IpOJ'II/IB OpPTraHUYCCKUX COGI[I/IHGHI/Iﬁ
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FI/IHPOJ'II/B HCEOPraHnv4CCKux

bubmunoreka LIOK

28 U— 11.12 https://m.eds00.ru/7f413034
29 OKHCIUTEIBHO-BOCCTAHOBUTEIbHEIE 13.12 BH6H.HOTeKa LOK
peAKIIHHL - https://m.edsoo.ru/7f413034
30 OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE 18.12 EH6H_HOT6K3 LOK
PEAKITH. : https://m.edsoo.ru/7f413034
[TonsiTre 00 37IEKTPOIHM3E PACILIABOB Bubmiorexa LIOK
31 . 20.12 https://m.edsoo.ru/7f413034
pacTBOpPOB coei
Bu6nmoreka IJOK
KonTponbHas padora mo pazueny
32 «TeopeTnueckue OCHOBBI XUMUUY 25.12 https://m.eds00.ru/7f413034
bubmuoreka LIOK
Mertanbi, ux Hf’ﬂo’*‘eHHe B https://m.eds00.ru/7f413034
33 HepHOHH‘IeCKOI/I CUCTECMC XUMHUYCCKUX 2712
anemenToB JI. 1I. MenpaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB.
OO0mue pusnveckne CBOCTBA Bu6nuoreka IJOK
34 MeTaiuioB. CrocoObl MOTyYeHHUS 15.01 https://m.edso00.ru/7f413034
METAJIIOB
bubmuoreka IIOK
[MpuMeHeHHEe METAIUIOB B OBITY U
17.01 .
35 TeXHIKe 0 https://m.eds00.ru/7f413034
OO01e XUMHUYECKUE CBOMCTBA Bu6nmoreka IJOK
36 MeTaiuioB. Kopposust Metamios 2201 https://m.eds00.ru/7f413034
CIutaBbl METAJUIOB. Brbmorexa [IOK
37 24.01 https://m.edsoo.ru/7f413034

ONEeKTPOXUMUIECKHIH PsijT
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HaHpﬂ)KGHI/Ifl METAJIJIOB

XUMHUYECKHE CBOIICTBA BAXKHEHIIINX

bubmuoreka LIOK

38 METaJUIOB (HATPUI, KaJIMii, KaJIbLIUi, 29.01 https://m.edso00.ru/7f413034
MarHui, aIFOMUHAN) U UX COSTMHEHUI

39 XUMHYECKHE CBOMCTBA XPOMa, ME/IN U 3101 Butmmoreka [IOK
UX COeAUHEHUit - https://m.edsoo0.ru/7f413034

40 XHUMHYECKHE CBOMCTBA [IMHKA, JKEe3a 05.02 Bubmorexa IIOK
1 MX COeIUHEHHI : https://m.edsoo.ru/7f413034
[paktuueckas padora Ne 2. "Pemenue Bubmuoreka [JOK

41 IKCTIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe 07.02 https://m.edso00.ru/7f413034
«Mertamib»"

42 dusnyuecKre CBOMCTBa HEMETAILIOB. 12.02 Bubmorexa LHOK
HeMeTa.H.HBI B HPHPOHC- ) httDS//medSOOFU/7f4l3034
Annorponus HeMeTaLIoB (Ha IIpuMepe bubimoreka LIOK

43 KUCIoposa, cepsl, hocdopa u 14.02 https://m.edso00.ru/7f413034
yrieponaa)

X . Bu6nuoreka IJOK

44 VNIHECICE CBOTICTRA THIOTEHOB, 19.02 https://m.edso0.ru/7f413034
CEPbI U UX COCANHCHUUN

45 XuUMHUYECKHE CBOMCTBA a30Ta, 21,02 Bubmorexa LIOK
docdodpa 1 ux coeauHeHNMIT - https://m.edso00.ru/7f413034

. bubmuoreka LIOK
XUMHUYECKHE CBOWCTBA yriiepoia,

46 26.02 :

KPEMHUS M HX COCIUHCHHI https://m.edso00.ru/7f413034
IMprMeHeHne BaKHEUIIINX HEMETAIIIOB bu6moreka [IOK
47 28.02 https://m.edso0.ru/7f413034

U UX COeOUHEHUN
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O000111eHME U CUCTEMATU3ALH

bubmuoreka LIOK

48 3HaHuil no Teme «Hemeramnby. 04.03 https://m.eds00.ru/7413034
Brruncnenws mo ypaBHEHUSAM bubmmorexa [IOK

49 XMUMHYECKUX PEAKIIUi 1 06.03 https://m.edsoo.ru/7f413034
TEPMOXHUMHYECKUE PACTETHI
[Ipaxtrueckas padora Ne 3. «Pemenune Brbmorexa LIOK

50 SKCIIEPUMEHTAIBHBIX 33724 [0 TeME 11.03 https://m.eds00.ru/7413034
"HemeTtarmisr"»

bubmuoreka LIOK
Konrtponbnas pabota o remam
1 13. :

S «Mertamnb» u «HemeTrannbsn 3.03 https://m.edso0.ru/7413034
Kucnotsr oprannyeckue. bubmmorexa [IOK

52 18.03 https://m.edsoo.ru/7f413034
Kucnotsr Heoprannyeckue. bubmmorexa [IOK

53 20.03 https://m.edsoo.ru/7f413034
OcHOBaHUsI OpraHUYECKHE. Bubmuorexa [JOK

54 01.04 https://m.edso0.ru/7f413034
OcHOBaHUS HEOPTAaHUIECKHE. bubnmorexa [IOK

55 03.04 https://m.eds00.ru/7f413034
Comnn. Bubnuoreka [IOK

56 08.04 https://m.eds00.ru/7f413034
Nucrpykrax no Th. ITpakTtudeckas Bubmoreka [JOK

57 padota Ne 2«Pemienue 10.04 https://m.edsoo.ru/7f413034

JKCIIEPUMEHTAIIBHBIX 33/1a4 Ha
HUICHTU()UKALIMIO OPraHUYECKUX U
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HCOPraHUYCCKUX COCTMHEHUI.

I'enetnueckas CBS3b MCKAY KjIacCaMU

bubmuoreka LIOK

58 OpPraHUYECKUX COCTUHCHUI 15.04 https://m.edsoo.ru/7f413034
I'eneTndeckas CBsA3b MEXy KIacCaMHu Bubmuorexa LJOK

59 HEOPTaHMYECKUX COETUHEHMUA. 17.04 https://m.edsoo.ru/7f413034
KadecTBeHHBIC peakITny Ha KATHOHBI U bubmmoreka [JOK

60 AHHOHBI. 22.04 https://m.edso0.ru/7f413034

61 O0o001maroMil ypoK 1o Teme: 24.04 bubnunoreka [IOK
«BelecTBa 1 UX CBOMCTBAY. ' https://m.edsoo.ru/7f413034
Ponb XUMHHU B obecreueHnu bubmuoreka LIOK

62 9KOJIOTHYECKON, DHEPreTHYEeCKON | 06.05 https://m.edso0.ru/7f413034
OHIIEBOM  0€30MacHOCTH, pPa3BUTHH '
ME/IUITHEI.
UenoBek B MHpE  BEUIECTB U Bu6nuoreka IJOK

63 MaTepHanoB 08.05 https://m.eds00.ru/7f413034
Xumusi B IpOMBIILIIEHHOCTH. Bbubnuorexa LIOK

64 TTpUHIUITB XUMHYECKOTO 13.05 https://m.edsoo.ru/7f413034
MIPOM3BOICTBA.
Wrorosas koHTpoIbHAA paboTa 15.05 Bbubnuorexa LIOK

65 https://m.eds00.ru/7f413034
XHUMHKO-TEXHOJOTHYECKHUE TPUHLUIIBI Bubmoreka [JOK

66 MPOMBIIIICHHOTO MTOJTYYeHHUS 20.05 https://m.edso00.ru/7f413034

METAJIJIOB.
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IIpousBoacTBO uyryHa u cranu

bu6nmoreka IJOK
o7 1 22.05 https://m.edso0.ru/7f413034
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

1. Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB N.I'., CnagkoB C.A., AKITMOHEPHOE
obmrectBo «M3narenbcTBO «IIpocBerieHne)

2. Xumus, 11 xmacce/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKnnoHepHOE
obmrectBo «M3narenscTBo «IIpocBerieHne)

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. 'a6puensa O.C. KorrponsHbie 1 TpoBepouHbIie padoThl. - M.: JIpoda, 2020 r.

2. loponbkuna B.H., bepexxnas A.B., Caxuena T.B., ®eBpanieBa B.A. [loaroroska k EI'D.
Xumus 10 - 11 xknacc. Poctos - Ha —[{ony. Jlerunon 2020r

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/. «Enunas komekuus [{upposeix OOpa3oBarenbHbIX PecypcoBy»
(LIOP k yueonukam O.C. 'aOpuernsHa)

http://him.1september.ru/urok/ Marepuaisi K ypoky.

www.edios.ru Diaoc — HeHTp AUCTAaHIIMOHHOTO 00pa30BaHHs

www.km.ru/education yueOHbIe MaTepuabl u cioBapu Ha caiite «Kupuun u Medoauii»
http://www.chemnet.ru T'azera «Xumus» u calT mas yuutens «1 way Ha ypoK XUMHH»
http://him.1september.ru Emunas komnekums I[[OP: [lpeamerHas kosuieKius <« XUMHUSA»
http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4HBIE  IKCIIEPUMEHTBI:
XUMHUSL.

http://experiment.edu.ruA JIXUMMUK: caiT JLIO. Annk6epoBoii
http://chem.rusolymp.ru Opranuyeckass XUMHS: SJIEKTPOHHBIH YYEOHUK JUIS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUU: JIEKTPOHHBIN yueOHUK
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IIpuiio:xkenue k padoueit nporpamme COO
y4eOHOro npeaMera
«XuMHUD)

®opmbl yuéTa padoyeii nporpaMMbl BOCIIMTAHUS B padoyeil mporpamMmme no XuMuu

Pabouas mporpamma Bocnutanuss MBOY «I'He3nunoBckas cpenHss o01eoOpa3zoBaTesibHas
LIKOJIa» PEealu3yeTcs B TOM YHCIE M 4epe3 MCIOIb30BAaHUE BOCIIMTATEIBHOIO ITOTCHIMAIIA
YPOKOB XMMHUHU. DTa paboTa OCYLIECTBISETCA B CIEAYIOMUX GopMax:

o [loOyxkaeHune oOydarommxcsi coONIONaTh Ha YpPOKE OOIICTIPUHATHIE HOPMBI TIOBEICHUS,
npaBwiia OOINEHUS CO CTapmuMu (MEJArorMYecKuMU pabOTHUKAaMH) W CBEPCTHUKAMHU
(oOydaronMucs), TPUHIMIIBI Y4eOHOH JAMCHUIUIMHBI W camMoopraHu3anuu. [IpuBiedeHue
BHUMAaHHS 00Yy4YaIONIMXCS K IEHHOCTHOMY aCHEeKTy M3Y4aeMbIX Ha YPOKax MPEAMETOB, SBICHHIA,
COOBITHI Yepe3: JEMOHCTPALHUI0 OOYYArOIIUMCSl TPUMEPOB OTBETCTBEHHOT'O, TI'Pa)KIAHCKOTO
MOBEJICHUS, MPOSBIICHUSI YEIIOBEKOIOOUS U JOOPOCEPICYHOCTH — OOpalleHHe BHUMAHUS Ha
HPaBCTBEHHBIC aCIEKThl HAYYHBIX OTKPBITHH, KOTOPBIC U3y4YarOTCs B JAHHBI MOMEHT Ha YPOKE;
Ha SAPKUX IIeﬂTeHeﬁ KYJbTYPbI, YUYCHBIX, IIOJIUTHUKOB, CBA3AHHBIX C H3y4YaCMbIMU B IIaHHLIfI
MOMECHT TE€MaMH, Ha TOT BKJIand, KOTOpI)II\/JI OHU BHCCJIM B PAa3BUTHC Hamein CTpaHbl U MHUpPA, HA
JOCTOWHBIC MOIPAYKAHUSI IIPUMEPBI UX KH3HH, HA MOTUBBI X MTOCTYIKOB; — UCIIOJIb30BaHUE HA
ypokax HHGpOPMAILIMK, 3aTPArvBarolIeil Ba)XHbIE COLMAJIbHBIC, HPABCTBEHHbBIC, STUYECKUE
BOIIPOCHI

e lcrosib30BaHME BOCIHTATEIBHBIX BO3MOXKHOCTECH COJEp)KaHUS Y4eOHOTO MpeaMera Ui
dopMHpOBaHUs y OOYYarOIIUXCS POCCHUCKHUX TPATUIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COIIMOKYJIFTYPHBIX IIEHHOCTEH depe3 MOoa00p COOTBETCTBYIONIMX TEKCTOB JIJISI YTCHUS,
POOJEMHBIX CUTYaIU JJIs1 OOCY)KJICHHS B KJlacce

e UuunuupoBanue oOCYXJICHUH, BBICKa3bIBAHHH CBOErO MHEHHS, BBIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOIICHHUA K U3Yy4aCMbIM CO6I)ITI/I$IM, SABJICHUAM, JINLIaM.

e BiuitoueHne B YpOK WIPOBBIX MPOLEAYp, KOTOpbIE IMOMOTAOT MOJAEepX,aTh MOTHBAIIUIO
06y‘~IaIOHII/IXC$I K IMOJTY4YCHUIO 3HaHHI>i, HaJIAXKUBAHUIO ITIO3UTUBHBIX MEKINYHOCTHEIX OTHONIEHUN
B KJIacce, TOMOTAl0T YCTAaHOBJICHUIO TOOpOXKeNaTenbHON aTMoc(hepsl BO BpeMst YpoKa.

o [IpuMeHeHre Ha ypoKe MHTEPAKTUBHBIX (OPM pabOThI, CTUMYIUPYIOIIUX MO3HABATEIHHYIO
MOTHBAIIUIO O0YYAIOIINXCS.

o [IpumMenenue rpymnmnoBoil paboTel Wi pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaH/IHOW pabOThI ¥ B3aUMOJICHCTBUIO C IPYTUMU 00yUYaIOIIUMHUCS.

e BpiOOp W WuCMONB30BaHHWE HA YypOKaX METOJOB, METOJWK, TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3/CHCTBHE HA JIMYHOCTh B COOTBETCTBHHM C BOCIHTATEIbHBIM HIEATIOM,
ENBIO U 33/1a9aM1 BOCITUTAHHUS.

o MHumuupoBanue M MOJAEPKKA HCCIEIOBATEIHCKON AEITeTbHOCTH MIKOIBHUKOB B (opme
BKJIIOUYCHUSA B YpPOK Pa3JIMYHBIX HCCICAOBATCIIBCKUX SaI[aHI/II\/’I, qTO Hac€T BO3MOXHOCTH
o0y4aromuMcsi TPHOOPECTH HABBIKM CaMOCTOSITENIBHOTO PEIICHUs TEOPETUYECKOW MpOoOIeMBbl,
TCHCPpUPOBAHUA U O(i)OpM.]'IeHI/ISI COOCTBEHHBIX THUIIOTE3, YBAXKUTCIIbHOTO OTHOIICHUA K YYXUM
ujesiM, MyOJIMYHOTO BBICTYILICHHUS, apTyMEHTUPOBAHUS U OTCTAaWBaHUs CBOCH TOUKH 3PEHUSI.

e VYCTaHOBJCHHE YBaXXUTEIbHBIX, JOBEPUTEIbHBIX, HE(POPMATbHBIX OTHOMICHUH MEXITY
YUHTEJIEeM U YUEHUKAMHU, CO3/IaHHEe Ha YPOKaX AMOLIMOHAIbHO-KOM(pOPTHON CPE/IbI.



