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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YpOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmmu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peanu3yromIMx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMBbl, M OCHOBHBIX MONOXeHUH «CTparerun pa3BUTUA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3paboTKe MNporpaMMbl IO XHMHHM, K OIPENENIECHUI0 o0Iei
cTpareru oOyueHus, BOCIIUTAHUS U Pa3BUTHsL, 00yUaIOLUXCs CPEICTBAMU Yy4eOHOro IpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTeME XHMHYECKOro oOpa3oBaHus. OTH I€HHOCTHU
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 0O0yJaroOLIMXCs HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOpPOTO ONpEJENECHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM CclHeUu(PUKH HAyKH XUMHH, €€
3HAu€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIIECTBA, a TaKXKe C y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOMN
LMBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbhl. OHa BHOCUT CBOM BKJaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIEeHUsS
00 OKpyXaroIeM MUpe KaKk O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
HA OCHOBE NOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MHpAa, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHS cCTaja
HEOTHEMJIEMOI YacTbiI0 MHPOBOH KYJIbTYphl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaXJ0ro wieHa obmiectBa. CoBpeMeHHash XMMUA KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPrEeTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOIMMH LEISIMH M NPUHLIUIAMH CpeIHEro oOIiero obpa3oBaHuUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIMXcs, HEOOXOAMMYIO MM JJIs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOIOJDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXXKHOCTh PACCMOTPEHHsI BCErO MHOr000pasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHMEM 3HAHHUI Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUM BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JO
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs IEpPBOHAYAIBHBIE
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMs TEOPETHUYECKUH MaTepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3Hau€HUE NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JOTMYECKHX MO3UIHUH,
rIy0)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
INPUMEHEHHUH, a TaK)Ke 0 XMMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M TMPUMEHSTh €€ Ul MONOJHEHUs 3HAHUH, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCOPCKUX HJEH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (paKTaMU M TEOPETHUYECKUMHU MPEANOCHUTIKAMU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B muiane pemieHuss 3amad  BOCIMTAHHWSA, PA3BUTHS M COLMAIU3ALMU  O0YYaIOUIUXCS
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (popMUpOBaHHE YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MpobieM, OUCKa, aHalu3a U



00paboTtkn wHMOpMaIMK, HEOOXOMUMBIX HJIsi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
MCCJIEI0BATENCKOM JIEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HA YpOBHE cpenHero obmiero oOpa3oBaHUS, TMpPU  OINpPEAETICHUH  COJAepKaTeIbHOU
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JIeATEbHOCTH 4YEJIOBEKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CoriacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3Y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHONH KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUYEBbIE MOHSITHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUH, HIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTUKA TeIe U 3a/ad U3y4eHUs TIpeMeTa B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIei
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKOM KOMIIOHEHTE COJACpXKaHUs OO0ydYeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSMH aKTUBHOTO TOJYYEHMs] 3HAHUW M MPUMEHEHHUS UX B PEATbHOM JKU3HU ULl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3m Cc 3THM TpH HW3ydYeHHHM TpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
GbopMHUpPOBaHWE WHTEIUICKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
MMEIOIINX YHUBEPCATBHOE 3HAYEHUE /IS PA3JIMYHBIX BUJIOB JCSITEIBHOCTH: PEIICHHS MPOOIIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHUs OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE ISl OLEHKH C
MO3UIUI IKOJIIOTUYECKON 0€30MaCHOCTH XapaKTepa BIHSHIUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMH, UCIIOJIL30BaTh COBPEMEHHbBIE NH()OPMAIIMOHHBIC



TEXHOJIOTUH JIUIs TIOMCKA M aHAJIN3a YYeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONIB30BAHUS, TIOMONHEHHUS SHEPIeTUYECKUX PECYpPCOB M COXPAHECHHUS MPHUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K TMPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYaIUSIX, CBSI3aHHBIX C XUMHUYECKHUMH SIBJICHUSMHU.

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

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKkoil XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYECHHE B MOIYYCHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTtypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (I1JIaBlI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONWIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJIKeHOB: (hM3MUECKHe M XUMHYECKHE CBOWCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIINY, OKUCIICHUS U TIOJIMMEPHU3alllH ), TOTYYeHUEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
NPOCTEHIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOECHUE, (PU3NUECKHUE U XUMHUECKHE CBOICTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyY€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IprpoaHbIil Ta3 U MOMyTHBIE HE(TSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJILHBIE METO/IbI M3Y4YEHMs BEUIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKIuu «HedTb» u «YToIby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOTHI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kanye opranudeckue coeJuHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIMKOJIS.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHuEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 3Qupbl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIIOT. ['Maponu3 clIoXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HaueHHE
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKclepUMEHTAlIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALUU, CpeAHsAs MouieKyisipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MU M3y4E€HHUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1e ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHHE, HayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (pU3MUeCKUe BETUYMHBI U €AMHUIIbI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE IOPO/IBI, MTOJIE3HbIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue 0CHOBbI XUMMHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKue YpOBHH, MOITYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMS CBOICTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHHEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUUYECKass CBsI3b. BuUIbl XUMHUYECKOH CBsI3W (KOBaJICHTHAs
HEMoJIsSIpHasl W TOJISIpHAsi, WOHHAsA, METaJIMuecKas). MexaHu3mbl 0Opa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BeuecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeiuHeHud. HomeHknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHMYECKON XUMHUHU. 3aKOH COXPAaHEHHUS] MAcChl BEIIECTB, 3aKOH COXPAHEHUs U MpEeBpalleHus
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTnueckas aucconuanusi. CunbHble U ciaadble 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuonnueckas cucrema xumuueckux sneMeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BELIECTB C IMOMOIIBI YHHUBEPCAIBLHOIO MHIUKATOPA, PEAKLIUN
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHMii, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAs J0JIS BEIIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Mertamisl. [lonoxenne meramios B [leproandeckoil cucteMe XUMHUYECKHUX JIEMEHTOB [1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEUIINX METAIOB (HATpPUH, KaJWid, KaJdbIlMHA, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAaMHM KHUCIOT U ILIEN0YEH, KauyeCTBEHHbIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMUECKUe U MUHEpAJIbHbIE YJOOPEHUSI.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHSTHSA: HAay4HbIM (pakT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpOBEHb, BEIECTBO, TEJIO0, 00BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOy4YarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
IIpOrpaMM CpeaHero o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-IESTEIbHOCTHBIN MTOAXO/I.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH IEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XWUMHS» JOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPaBUJIAMH IIOBE/ICHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHUBBI, HAMEPEHWSI, JIOTUKY M apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEHYECTBEHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHM M TMPAKTHUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUMN,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpeca M TI03HABaTEJbHBIX MOTHMBOB B IIOJIYUEHHU M TOCIEOYIOIIEM aHau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310pOBOro M 0e30macHoro olpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH NPaBWI WHAWBHUIYAIBHOTO W KOJUIGKTUBHOTO O€30MaCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

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

UHTEepeca K MPaKTUYECKOMY HM3Y4eHHIO MpodeccHil pa3iuyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccun U pealu3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBI M YEIOBEKA, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAaHHBIEC 3aKIFOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSI, UCCIICI0OBaHKe, HAOIIOIEHIE, H3MEPEHHUE, SIKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyUeOHBIC JCUCTBHS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMU LICIISIMU



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIaCCU(UKALIMHU BELIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 32/1a4, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IWYHBIX BHIAOB M (OPM MpencTaBICHUs, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ MAOra U/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3ULUI B X0/1€ 00CYKICHUS 1 0OMEHa MHCHHUSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeayaraeéMblii aITOPUTM JCHCTBUM IPHU BBHIMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000OCHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/II)’I BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/Iﬁ, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€éHHON) (popMysT opraHMuYeCcKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaxunﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOT'O CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh U3yUYEHHBIX OPraHU4YeCKUX
BEIIECTB TI0 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOIMHIIECH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c()OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeuiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTU/l, MypaBbHHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEaKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WIIH MPOTYKTOB PEAKINN);

c(hOpMUPOBAHHOCTh YMEHHH BJIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnroficHWe, W3MEpEeHWe, OSKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH M BBIMOIHATh XHUMHYECKUN JKCHEPUMEHT
(mpeBpalieHus OPraHUYECKUX BEIIECTB MPH HArpEeBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOWMCTB, KaueCTBCHHBIC PEAKIIMM OpPTraHWYCCKHX BEIIECTB, JICHATyparus OeJIKOB IpHU
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUH C MPABHJIAMH TEXHHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCh YpPaBHEHUU COOTBETCTBYIOIIUX PEAKIMN U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpPMUPOBAHHOCTh YMEHHUH COONOJaTh MpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/ICHNA B OBITY M TPYIOBOM [EATENHHOCTH B LEISIX COXPAaHEHMsI CBOEro 3/I0pOBbI U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAsi cMbicn mokaszarens [1/IK, moscHATh Ha
npuMepax crocoObl YMEHBIICHHS ¥ MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst nis 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XMMHUU B TIO3HAHWUU SBJICHHA TPHUPOIBLI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUK, KOTOpas BKJIKOYACT: OCHOBOIIOJAraroLIue
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHMYecKas CBs3b (KOBQJIEHTHAs, HWOHHAs, MeETaJUIMYECKasi, BOJOPOAHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOW  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolmanuu, nepuoauyeckuii 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTHM W CHCTEMHOCTH XHMHYECKUX SBJICHHH,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIC MPU3HAKU TMOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsl COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUN XUMUYECKUX PEAKIMil, CHCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BAICHTHOCTh M CTENIEHb OKUCICHHS] XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJlJINYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep Cpelapl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHMUYECKUX BEIICCTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe coeIuHeHuN (poCThie BEellecTBa — METaJUIbl U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICHT mepuoandeckoro 3akona J[. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonnueckoii cucteMbl XUMHUECKUX Ai1eMeHToB Jl. U.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINIA;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peakiuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIUN PA3TUYHBIX THUIIOB, TIOJHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI yCIOBUSA, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIMHU, MOATBEPXKIAIOININE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3IuYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [arensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUH BEIIECTB, TEIJIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBLHBIX
3amau o TtemMam «Metamnel» U «Hemeramibl») B COOTBETCTBHHM C NPaBUJIAMU TEXHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YyJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/EHUA B OBITY M TPYAOBOM [EATENHHOCTH B IIEJIAX COXPAHEHHS CBOETrO 370POBbS U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEAHOTO BO3ACICTBUS Ha OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONbh30BaTh penbedHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

CrnoxHble 3¢upbl

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
IT i .T
peaMeT OpraHuvYeCKON XUMHUHU eoPm BuGmorexa LIOK
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 0 0
https://myschool.edu.ru
M. bytieposa
Htoro no paznemny
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 0 0 bubmroreia LIOK
' bea YHICBOAOPOA https://myschool.edu.ru
59 HenpenenbHble yrieBoaOpOIbI: aJIKEHBI, 0 1 bubmmnoreka HOK
' aJKaJIUeEHB], AIKUHBI https://myschool.edu.ru
bubmmoteka IIOK
2.3 A 0 0
POMATHHCCIHE YHICBOAOPOR! https://myschool.edu.ru
54 [IpupoiHbIE ICTOYHUKH YTIJIEBOJIOPOJIOB U 1 0 bubnnorexa [JOK
' ux nepepaboTka https://myschool.edu.ru
Hroro no pazneny
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust
but6mmorexa [IOK
3.1 C ) 0 0
HAPTHL SSEHOR https://myschool.edu.ru
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 0 1 bu6nunorexa LIOK

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

bubnunorexa LIOK

33 Yraeozet 3 https://myschool.edu.ru
Wroro no pazueny 13
Paznen 4. ‘A30Tc0uep>lcamne OpraHuyecKue coeIuHeHUs!

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 ];;Is::?/:sgshggi duLru
Hroro mo pazueny 3
Pa3nea S. ‘BLICOKOMOJIeKyJIﬂprIe coeIMHEeHHU A

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 ]l?tptISSJ,I:I;I/(r)rTI\e/:Zlh](_)IS.IZ duru
Hroro no pasneny 2
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
C i i
TpoeHue atoMoB. [leproinuecknii 3aKoH Butmnorexa LOK
1.1 u Ileproamueckas cucTeMa XMMUYECKHX 3 0 0
https://myschool.edu.ru
anemenToB 1. 1. Menaeneena
Crtpoenue BeniectBa. MHOroo6pasue bubnnoreka [JOK
1.2 4 0 0
BEIIIECTB https://myschool.edu.ru
bubmuorexa [JOK
1.3 X 6 1 1
FIMITHOCRHG pakitit https://myschool.edu.ru
bu6mmoreka [IOK
)4 13
TOTO O Py https://myschool.edu.ru
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 M 6 0 1
CraLet https://myschool.edu.ru
bu6mmorexa [IOK
2.2 H 9 1 1
CMETALIB! https://myschool.edu.ru
CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX bubmuorexa [JOK
2.3 2 0 0
BEIIIECTB https://myschool.edu.ru
bu6mmorekxa [IOK
14 17
TOTO HO paspeny https://myschool.edu.ru
Pa3nen 3. Xumus u :Ku3Hb
bu6 OK
3.1 XuMus 1 )KU3Hb 4 0 0 nomorexa 1

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/
https://myschool.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MYHUIHUITAJIBHOE BIOJUKETHOE OBIEOBPA3OBATEJIBHOE YYPEKJIEHUE
«IIOYAEBCKAS CPEAHAA OBIIEOBPA3ZOBATEJIBHAS INKOJIA»
TPAMTBOPOHCKOT'O PAHOHA BEJII‘OPOI[CKOI/I OBJIACTH

Paccmotpeno Coruaconaﬂo YTBepmam
Pykooaurens MO 3aMecTUTENb AUPEKTOpa J Jupextop MBOY

7l — /Kacunosa E.N/ MBOVY «lIlouaesckas COI» | «llouaesekas COILL»
[TpoTokon Ne 1 %4/ — [Tunosexas JLH./ _|*- 5 % /Ciorapesa H.B. /|
or 28 aBrycra 2023 r. 30 aBrycra 2023 1. HpHKaB Ne 107 |

, ' or 31 aBrycra 2023 r.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ha 2023/ 2024 yueOHbIil TOJ

IIpenmer XuMus
Knacc 10

YMK Xumug. 10 knace: yued. st oomeobdpasosar. opragmsaimii: 0a30Beii vpoBeHs / O.C. Naopuensan, W. I'. Octpoymos, C.A. Ciaakos. — 4-
u3m., crep. - M.: [Ipoceentenue, 2022. — 128c¢. : un

VYuutens, kateropus Kacunosa Enena MBanoBHa, BbIcIas KBaTM(pUKAIMOHHAS KATETOPHS




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

aTa u3y4yeHHs
KonuyecTBo yacos A y JMEKTPOHHBIE
Ne undgposbie
Tema ypoka
n/n Beero Konrpoabubie IIpaktuyeckne Ilian daxT oGpasoBaTejbHbIe
padoThbI padoThbI pecypcbl
HHCTpyKTaX 1O TEXHUKE
6e3omnacHoctu. [Ipenmer
. per N bubnuorexa [JOK
1 OpPraHUYeCKOl XUMHH, e€ 1 0 0 05.09.2023
https://myschool.edu.ru
BO3HUKHOBEHUE, Pa3BUTHE
Y 3Ha4YEeHHE
Teopus crpoeHus
OpraHUYECKUX
coenuHeHuit A. M. bubnnorexa [HOK
2 ATRETHR 1 0 0 12.09.2023 nbmaorexa I
bytieposa, e€ OCHOBHBIC https://myschool.edu.ru
nonoxkeHus. Bxomaas
KOHTpOJIbHAs paboTa
AmHanus BXogHOU
KOHTPOJIbHON paboThI.
IIpencraBnenue o
KJIacCU(pUKALUU
rakant bu6mmorexa [IOK
3 OpPraHUYECKHUX BEIECTB. 1 0 0 19.09.2023
https://myschool.edu.ru
Homenkinarypa
(cuctemarnueckas) u
TPUBUAIBHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB
4 AJTKaHBI: COCTaB U 1 0 0 26.09.2023 bub6nuorexa [IOK



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

CTpOCHHE,
TOMOJIOTHYECKUH Psifl

https://myschool.edu.ru/

Meran u 3Tag —

bubmuorexa [JOK
5 i 03.10.2023
HPOCTEHIIHIE https://myschool.edu.ru/
MIPEICTABUTENH AJTIKAHOB
6 AJKEHBI: COCTEiB u 10.10.2023 bu6mmoreka [IOK
CTpOEHHE, CBOMCTBA https://myschool.edu.ru/
, :‘)TI/IJICHuPI MPOMNUJIEH — 17102093 BuGnorexa LIOK
MPOCTEHIINE 0.
P https://myschool.edu.ru/
MIPEICTABUTEIH AJIKCHOB
8 ?Iiﬁézmeimylepaa(sm: J:g 24.10.2023 Bubmrorexa HOK
. JIy4CHHE STUJICHA U 0.
- . https://myschool.edu.ru/
U3YYEHHUE €ro CBOMCTB)
Anxanuensl. byraguen-1,3
0 -1,3.
9 ?[ff em; ygaHHeH 07.11.2023 Bubmrorexa HOK
JyUCeHH A1,
i https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa
U PE3UHBI
AJIKUHBI: COCTaB B
0
0COOEHHOCTH CTE)oeHmI, BuGmiorexa [IOK
10 TOMOJIOTUYECKHH PSI. 14.11.2023
oo https://myschool.edu.ru/
AneTuieH — npocTeimui
MPEJICTAaBUTENb aJIKHHOB
B
11 ITHZHGI:ZM " eckoii 21.11.2023 Bubmorexa HOK
BHEHHMIO XMMHUYECKOM A1,
yp https://myschool.edu.ru/
peakiuu
12 ApeHsbl: 6EH30J1 U TOITYOJI. 28.11.2023 bub6nuorexa [IOK

TOKCUYHOCTH ApCHOB

https://myschool.edu.ru/
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13

I"'eneTnueckas CBA3b
YIJIEBOJAOPOJIOB,
MPUHAJICKAIINUX K
Pa3IMYHBIM KJlaccam

05.12.2023

bu6mmoreka [IOK
https://myschool.edu.ru/

14

15

[IpupoaHbIE HCTOUHUKHU
YIJIEBOIOPOAOB:
HOPUPOHBIH ra3 u
HOIyTHBIE HEPTSHbIE
rassl, HeTh U MIPOTYKTHI
e€ mepepaboTKH.
Py0exnast KOHTpOIBHAS
paborta

AHanu3 pyoexHoi
KOHTPOJIbHON paboTBhl.
[TpupoaHbIe HCTOYHUKH
YIJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
MOIYTHBIE HEPTSIHBIE
ra3bl, HePTh ¥ MPOIYKTHI
e€ nepepaboTKH

12.12.2023

19.12.2023

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

16

17

18

KonTponbHas pabora no
pazaeny «YTieBOAOPOIbI»

AHanM3 KOHTPOJIbHOU
pabotsl. UHCTpyKTaX 110
TEeXHHKE 0€30MaCHOCTH.
MHOroaTroMHbI€ CIIUPTHI:
STUJICHTIIUKOIb U
TJIAIEPUH

[Ipenenbusie

26.12.2023

09.01.2024

16.01.2024

bu6mmoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6nmoreka [JOK



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

O/IHOATOMHBIE CITUPTHI:
METAHOJ U DTAHOIL.
Bonopoanas cBs3b

https://myschool.edu.ru/

DeHOJI: CTpOEHUE
MOJICKYJIbI, (PU3HUECKUE U

bubmuoreka [JOK

19 23.01.2024
XHMHUYECKHE CBOWCTBA, https://myschool.edu.ru/
PUMEHEHHUE
A :
20 q)g bH:IM: 30.01.2024 bubnuorexa LIOK
MaJIbJIETH]L U .01.
P ACTHA https://myschool.edu.ru/
aneTanbaerua. ALeToH
OIHOOCHOBHBIE
21 npeeibHbIe KapOOHOBBIC 06.02.2024 bubmuoreka [JOK
KUCIIOTBI: MypaBbUHAS U https://myschool.edu.ru/
YKCYCHAs
22 glli?é?;eﬁzﬂ iaff: Tajr 9 13.02.2024 bubmorexa HOK
' © VC pacTBop R https://myschool.edu.ru/
YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEUHOBAS
23 KHUCIIOTHI, KaK 20.02.2024 bubmuorexa [JOK
NPEICTaBUTENN BBICIIAX https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
24 i/imgs;;a;;; EE;B;?H;; 27.02.2024 bubmorexa HOK
p . ’ R https://myschool.edu.ru/
MOIOIIIEE IeHCTBUE
CrnosxHble 3(upsl Kak
o5 MIPOU3BOIHBIE KAPOOHOBBIX 05.03.2024 bubnnorexka [JOK

KUCHoT. ['maponns
CIIOXKHBIX 2QHUPOB

https://myschool.edu.ru/
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JKupsr: Tunpoinus,

26 MIpUMEHEHHUE, 12.03.2024 bubmuorexa [JOK
Ouosornyeckas posb https://myschool.edu.ru/
KUPOB
VYrieBoasl: COCTaB,
KJIaCCH(UKAIHSI.
b K
27 | Baxmeiimue 19.03.2024 nommorexa 1O
https://myschool.edu.ru/
MPEJICTaBUTEIIN: TJII0KO034,
bpykTo3a, caxaposa
28 Kpaxman u niemonosa kaxk 02.04.2024 bubnuorexa [JOK
HPUPOTHBIE TOTUMEPHI https://myschool.edu.ru/
KonTponbnas pabota no
20 cnenoponconepamme 09.04.2024 Bubmorexa [OK
17 (W) KN .04.
poAcoAcprRatl https://myschool.edu.ru/
OpTaHHYECKUC
COCITUHEHUS
AHanu3 KOHTPOJILHOM
bu6mmorexa [IOK
30 00THL. A : 16.04.2024
PaDOTEL AMHIHE! https://myschool.edu.ru/
METWJIAMUH Y aHWJIUH
AMUHOKHUCIIOTHI KaK
amQoTepHbIe
31 OpraHUYEeCKHe 93.04.2024 bubnuotexa [JOK
COEIUHEHHNS, UX https://myschool.edu.ru/
OMOJIOTHYECKOE 3HAUYCHHE.
IlenTraer
benku kak mpupoHbIe
39 BBICOKOMOJIEKYJISIPHBIE 07.05.2024 bubnnorexa [JOK

coenuHenus. Itorosas
KOHTpOJIbHAs paboTa

https://myschool.edu.ru/
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33

34

AHanus uToroBou
KOHTPOJIbHOH PabOTHI.
OCHOBHBIE ITOHATHS
XUMUH
BBICOKOMOJICK YIS PHBIX
COCIUHCHHI

OcHOBHBIE METOBI
CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coenuHenuil. [Imactmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

14.05.2024

21.05.2024

bu6mmoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa




HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUUecKux peakiui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IPU
XUMHYECKHUX PEAKLMIX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas paborta Ne 1. «Bnusaue
pa3IMyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

DnexTponauTuyeckas aucconuanus. [lonsrue
0 BOJIOpoIHOM mokazarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC

peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX deMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAIIJIOB

15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P




HaIpsHKEHUN METaJUIOB

16

17

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATpUH, Kajaui, KaJabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHUN

19

20

21

22

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Mertannsn»"

Hewmeramibl, ux nojgoxxeHue B
[lepuonnueckoil cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

Du3nYeCKUe CBOKMCTBA HEMETAIIIOB.
ANIOTpONMs HEMETAIIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCAMHEHUI

23

24

25

XuMuyeckue cBOMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

XHUMUYECKUE CBOKCTBA YIIIEpOaa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCIMHEHUI

26

O000IIIeHNE U CUCTEMATHU3AIlNS 3HAHUH 110
TEMEC «HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'IGHI/ISI 10




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

98 KontponbHas pabora no remam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH HKOJIOTHIECKOH,

31 JHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XuMHUS ¥ 30pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kimacc/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankor C.A., AKHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienuer

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHOE
obuiectBo «M3narenscTBO «lIpocBenienue»

Xumus, 10 knace/ I'abpuensu O.C., Octpoymon U.T"., Cnagkos C.A., AKIIIOHEpHOE 00IIECTBO
«M3parensctBO «lIpocBerienne»

* Xumus, 11 xnacc/ I'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIuoHnepHoe

obmectBo «M3natenpcTBO «IIpocBemnieHue»

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

Xumus, 10 xknace/ 'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEpHOE 0OIIECTBO
«M3natensctBo «lIpocBemenue»

» Xumus, 11 knacce/ I'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE

O6H_ICCTBO «31aTenbCTBO «HpOCBeH_IeHI/IC»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Beenute  Beemurenannsiehttp://www.chemnet.ru I'azera «Xumusi» u cait i yaurens «51
U1y Ha YPOK XHUMHUM)

http://him.1september.ru Equnas xomnekuus LIOP: TIpenmeTHas kKomekius « XuMuUsD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumusi. Komrekius Poccuiickoro o01eo0pazoBaTesisHOTO mopTaina

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza mKoJIbHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranuueckast XUMUs: SJIEKTPOHHBIA YYeOHUK JJIsI CPSAHEH IIKOJIBI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIA y4EeOHHK
http://www hemi.nsu.ru OTKpBITBINA KOJIISIK: XUAMHSI
http://www.chemistry.ru JlucraniinonHas OJMMITHA/IA TI0 XUMHUH: TEJICKOMMYHUKAIMOHHBIN

00pa30BaTeNbHbII IPOEKT






