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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, M OCHOBHBIX MONOXKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHHM, K OIPEIEICHHUIO O0IIen
CTpaTeruyl 0OyYeHUs, BOCIIUTAHUS U Pa3BUTHA O0yYArOIIMUXCS CPEICTBAMU y4eOHOTO IpeaMeTra
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
4eJ0BEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEAHErO
ob1rero od6pa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpEIeNeHbl B MpOorpaMMme IO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesel ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHNE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTUUEcKOi, MHUIIEBOH, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OONIMMHU IEISIMH W TMPUHIUIAMH CPEIHEro o0mero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIKYEHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeOpraHMyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaia M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 00pa3oBaHMS TEOPETUYECKUH MaTepual M
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOT0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJOJIOTUYECKUX MO3HUIIHiA,
rIIyO)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TAaKXKe 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPHUIIOKEHUN XUMHH, TOMOTaIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U NPUMEHSTh €€ JUIsl TOMOJHEeHUs 3HaHUM, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMaHUs (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (akTaMH M TEOPETHMUECKHMH MPEANOChUTKAMU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muiane pemieHuss 3amad  BOCIMTAHHUA, Pa3BUTHUS M COLMATU3ALMU  OOyYaromuxcs
MPUHATBIE MNPOrpPaMMOM IO XMMHHU MOAXOABl K ONPEAENICHHUIO COJEPKAHUS U IMOCTPOECHUS
npeaMera MpeaycMaTpuBaioT (pOpMHUpOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTkn wHOpMAIMK, HEOOXOMAUMBIX JIsi TPHOOPETEHUs OmbITa MPAKTHUUYECKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpOBHE cpeaHero obOmero oOpa3oBaHHs, T@PH  ONpPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHMUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3pEHHS TJIABHBIMH IIEJISIMU W3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsIFOTCS:

e (GOpMHpPOBAaHME CHCTEMbl XUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEeM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTUKA Teel U 3a/1ad U3y4eHHUs peMeTa B
nporpamme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTENeHW OTHAETCS TPEANOYTCHHE TMPAKTUYECKONM KOMIIOHEHTE COJACpXKaHUs OO0ydYeHus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHUSMH aKTUBHOTO TOJYYEHHMs] 3HAHUM M MPUMEHEHHUS UX B PEAJbHOM JKU3HU JUISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3m Cc 3THM TpH HW3ydYeHHHM TpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
GbopMHUpPOBaHWE WHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMO0Opa3OBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEHMIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATBHOE 3HAYEHHUE /I PA3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHHS MPOOIIeM,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIUI IKOJIIOTUYECKO 0€30MaCHOCTH XapaKTepa BIHSHIS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIL30BaTh COBPEMEHHBIE NH(OPMAIIMOHHBIC



TEXHOJIOTUH JUTS MTOVCKA M aHaJIM3a y4eOHOH M HayYHO-TIOMYJISIPHON HH(POPMAIIMA XUMHUYECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIOJaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH IUNITAHUPOBAHWHU M POBEJCHUN XMMHUYECKOT0 3KCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HPUPOIONIONB30BAHMS, MOMOIHEHHUSI SHEPreTHYECKUX PECYpCOB M COXPAaHEHUS IPHPOTHOTO
pPaBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIICHUH B CUTYaIUSIX, CBSI3aHHBIX C XUMHUYECKHUMH SIBJICHUSMHU.

B yueOHOM muiaHe cpeiHero oOmiero oopa3oBaHHs MPeaMET «XUMH» 0a30BOr0 YpOBHS
BXOJ/IUT B COCTaB IPEAMETHOM 00nacTu «EcTecTBEeHHO-HAyYHbBIE IPEAMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanwusi, coctaBisier 134 gaca : B 10 kimacce — 67 yacoB (2 gaca B Heneno), B 11
KJacce — 67 Jaca (2 4yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPI'AHUMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XUMUU: €€ BO3HUKHOBEHME, PA3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHUs: opraHnyeckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCUHEHUAX — OJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YUYECHMsI BELIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (IJIaBjIeHHE, OOYTIMBAaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAJl. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: Oyramumen-1,3 u meTmiOyraauen-1,3: cTpoeHHE, BOKHEUITNE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
IPOCTEHIINN MPECTaBUTENb aJKUHOB: COCTaB, CTPOEHHUE, GU3NUECKNE U XUMUYECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMeHeHHue. Toxyon: cocmas, cmpoeHue,
@uzuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noiyieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOpOAOB. [IpuponHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ IPOJYKTHI €ro nepepadboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, Koutekuuu «HedpTs» u «Yromias», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEICHHE NPAKTUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

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. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3bI.

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, KOJIWYeCTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

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



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMICTBa OENKOB: THUIPOJIU3, JEHATypalus,
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 M3Y4YEHHUs BEIIECTB U UX MPEBpAILECHUN: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI 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, TEePHOAUYHOCTb, HAOIOJCHHE, 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, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (hoTocHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

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

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHUS, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMuyeckuit dneMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpOHHAs 000I0YKa.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema xXuMuueckKux daeMmeHtoB /I, .
MenneneeBa. CBs3p mepuoAMYecKoro 3akoHa u Ilepuoawdeckol CHUCTEMBI XWMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIICCTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTD. CTeNeHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBA BEILIECTB OT THIIA
KPUCTAITNYECKON PEIIETKY.

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

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ 'eHeTHYeckas CBS3b HEOPraHMYECKUX BEUIECTB, MPUHAJICKAIIUX K Pa3IUnYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIE PEaKIHU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KHUCJIas, HEUTpabHasl, eTOYHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCHepUMEHTAIbHBIE METO/bl M3YUeHHUs BEIIECTB M WX MPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HAOMI0JeHUe U ONMCAaHWE JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpoBelleHHEe MPAaKTHUECKON paboThl «BnusHue pa3iauyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

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

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

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

OKCIEPUMEHTAIbHbIE METOJbl H3y4YEHHUs BEHIECTB U MX NPEBPALICHUM: H3yUEHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peakiuy Ha KaTHOHBI 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 IIPUMECH.

XuMHus 4 )KU3Hb

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

[IpencraBaenns 00 OOWIMX HAay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XrUMHUs U 3[0pOBbE YEJIOBEKA: IPABHJIAa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHH,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kiaccupukanus,  MEepUOAMYHOCTb,  HAOJIOJIEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BelleCTBa, (PU3NUECKUE BEIMYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

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

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METaJIITypIus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pHaJIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTD,

HaHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOY4YarOIIUMHUCS
porpaMM CpeaHero obiiero odopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIbHOCTHBIM NOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIIPEACIICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENHLHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEITOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3YyJbTATBl OCBOEHUS IpeaMeTa «XHMHS» AOCTUTAOTCS B EIMHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATE€IBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
rpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOLIECTBE HOPMaMH M IpaBUJIaMU IIOBEACHMS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TNPAKTHUECKOH JEeSATENbHOCTH OO0y4arlouMxcs 10 peanu3alun
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHHUS] O COIMAIbHBIX HOPMAaX W MpaBUJIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U PUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB YUYEOHOM NesTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBa)KEHHsI K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pEe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UHPOPMALIUHU O TIEPETOBBIX TOCTUIKEHUSAX COBPEMEHHOM OTEUeCTBEHHOW XUMUH;

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:

NOHMMaHMUA LEHHOCTEH 30pOBOr0 M 0€30MacHOro obpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

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

NOHMMAaHHUS [EHHOCTH TIPaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEeIOBATENIbCKON  JEeSTENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

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

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymel npodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, 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;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM 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(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO 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 M YEJIOBEKA, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
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: IIOHMMaHHUS 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 000CHOBAHHBIE 3aKIFOUYEHUS 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 NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

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.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICI0OBaHKe, HAOIIOIEHIE, H3MEPEHHUE, SIKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

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

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

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

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



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYUS B PAacCMaTPUBAEMBIX SBICHHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMMHUYECKOH pEakUud — TpU PEleHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb 000OLIEHHS U BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BHAOB H (QOPM TPEACTABICHUS, KPUTUUYECCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampoCchl M TMPUMEHATh PA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBe CpeACTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C IpE3EHTAIMeil pe3yIbTaTOB MO3HABATEIbHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTTIACOBAHUS MMO3ULIUI B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
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 PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JIEATENHHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMHUU B TO3HAHUU SIBICHUH TPUPOIBLI, B (OPMUPOBAHUU
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 BKJIIOYAET: OCHOBONOJIArarolIue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YITIEPOJHBIA  CKEJNeT,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPTaHUYECKUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU ¥ 0€30MaCHOM UCIOIB30BaHNN BAKHEUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUS MIPU ONKMCAHUH COCTaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOACIU MOJICKYJI OPTraHUYCCKUX BCILICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YrieBomopoapl, KHUCIOPOJ M  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIHLEpHH, (eHon, ¢GopManpIeru, aneTaabAernl, MypaBbHHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTPOEHHUE, (HUIUUECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbIACTH I, MypPaBbUHAS U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh yYMEHHS XapaKTEepPU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEMIECTBA WM TPOAYKTa PEAKIIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MpaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHWUHU, MOJYYSHHUE ITHICHA U M3YYEHHUE €ro
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleHHH C BEIEeCTBAMU M JIAOOPAaTOPHBIM 000pYA0BAaHHEM, MPEJICTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MHpopMaluu, UHTepHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpY’Kalollel NpUpOJHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI Ha KWBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi OOy4arolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XHUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHASI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MNPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHUYECKHX  peakluid, pacTBOp, DJIEKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIIECHUS DHEPTHUU MPH XUMUUYECKUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTosornueckue CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOMYyUYEHUU U OE30MacCHOM UCIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONMHCAHUM HEOPraHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJISI COCTABJICHHS
dbopMya BEHIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIM, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIE Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEIECTB (YrapHbId Tras,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Has W3BECTh, MUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHI OTNPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOMN CBSI3U (KOBAJICHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPHUHAICKHOCTh HEOPTraHMUECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIIe COeIUHEHUN (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMEeTaJlIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICH TMepuoandeckoro 3akoHa J[. M.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE 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 CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAacClO3HABaThb OMNBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakliu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero 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 MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 70Nl BEILLECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHUH Ta30B INPU XUMHUYECKHUX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHHS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUU, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC pEeaklUd Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pyI0BaHUEM, MPEICTABIATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



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

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA YKUBBIE OpPraHU3MbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsE 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOYCYHYI0 CcHUCTeMy oOo3Hauenudd JI. DBpaiing s 3anucu  XuMudeckux — (Hopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Kontpoabnble | IpakTuueckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4eCKOH XUMHM
I1 i .T
11 | crpocins aprasmiccins cosmesn A : Bbmorera LIOK
' P P A ' https://m.edsoo.ru/7f41837c
M. bytieposa
Hroro no pasneny 6
Pa3nes 2. Yriesogopoasbl
2.1 [Ipene € YIIIeBOJI0PO ajka 3 Bubmorexa [IOK
. JLHBIC YTJICB bl — aJIKaHBI
bed YHICBOAOPOA https://m.edsoo.ru/7f41837c
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 9 1 bubnmnoreka [JOK
' aJKaJUuEHb], AIKHHBI https://m.edsoo.ru/7f41837¢c
2.3 ApomaTnueckue yriaeBogopoabl 4 bubmmorexa LIOK
' P YHICBOAOPOA https://m.edsoo.ru/7f41837¢
94 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 4 1 bubmuoreka [JOK
' ux repepaboTka https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Paznen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
bubanoreka LJOK
3.1 C . D 7
THHpTBL. SECHoR https://m.edsoo.ru/7f41837c
3.2 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 10 1 bu6muoreka [JOK
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Wroro no pazueny 24
Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust
bubnunoreka LIOK
4.1 A LA .b 7
MU AMHHOKHCIOTRL. eI https://m.edso0.ru/7f41837¢c
Hroro no pazneny 7
Pa3zaea S. BeicokomoieKyJIsipHbIe COeIMHEHUS
bubmnoreka IIOK
51 I1 .K .B 8
TACTMACCHL. RayHyKHl. BOTOKHA https://m.edso0.ru/7f41837¢c
Hroro no pazneny 8
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11 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
11 | Hepmomtrcnton cnorenamameonm. |6 Bumotera LIOK
' PHOL https://m.edsoo.ru/7f41837c
sneMenToB [. 1. MenneneeBa
19 Ctpoenue BeniectBa. MHorooopasue 11 bubnmnoreka [HOK
' BELIECTB https://m.edsoo.ru/7f41837c
bubmnoreka IIOK
1.3 X 14 1 1
FMUHECKHE pearitin https://m.edsoo.ru/7f41837c
Hroro o pasneny 31
Pa3nen 2. Heoprannyeckasi XuMust
bu6anoreka LIOK
2.1 M 10 1
CraLIH https://m.edsoo.ru/7f41837c
bu6anoreka LIOK
2.2 H 13 1 1
eMETALIBL https://m.edsoo.ru/7f41837c
53 CBs13b HEOPTAaHUYECKUX U OPTaHUIECKHIX 6 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41837c
7 29 bubmuoreka [{OK
Oro 1O pasieiy https://m.edsoo.ru/7f41837¢c
Pa3znen 3. XumMus u :KM3Hb
3.1 XUMUSA U )KU3Hb 4 bubanoreka LJOK
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
ara uudposbie
Nen/m | Tema ypoka Konrtpousbnbie | IlpakTuyeckue A p
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
! I[IpeaMeT OpraHuYecKOl XUMHH, €& L 02.00.2024 brbmorexa LIOK
BO3HHUKHOBCHHUE, PAa3BUTHE M 3HAYCHHUC R https://m.eds00.1u/714148d0
. 5 bubmuorexa [JOK
[Ipeamer oprannyeckoit Xumuu, e
2 1 06.09.2024 -
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE https://m.eds00.ru/714148d0
Teopust CTpOEHUST OPraHUYECKUX bubnnoreka [JOK
3 coenunenuii A. M. BytiepoBa, eé 1 09.09.2024 | https://m.edsoo.ru/7f4148d0
OCHOBHBIE 10JIOKEHHUS
Teopus cTpoeHUsE OPraHUuYECKUX bubnnoreka [JOK
4 coenuHenuii A. M. Bytieposa, eé 1 13.09.2024 | https://m.edsoo.ru/7f4148d0
OCHOBHBIE TOJIOKEHHUS
Oo6o0maromuit ypok no Teme
5 «TeopeTndeckre OCHOBBI OPraHUUYECKOM 1 16.09.2024
XUMHUU»
6 AQMUHUCTpAaTUBHAs KOHTPOJIbHAS 1 1 90.09.2024
pabora
bu6mmorexa [IOK
[IpencraBienue o Ki1accuPpUKaun
7 1 23.09.2024 :
opraHnyeckux BemiectB. Homenknatypa. https://m.eds00.ru/ 71414840
. bu6mmorexa [IOK
AJIKaHBI: COCTaB M CTPOCHHUE,
8 1 27.09.2024 | hitps://m.edso00.ru/7f4148d0

TOMOJIOTHYECKHUM P
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Mertan u 3TaH — npocTeuIIre

bu6mmoreka [IOK

9 NPE/ICTABUTENH ATKAHOB 30.09.2024 | nttps://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
10 AJIKEHBI: COCTaB U CTPOEHHUE, CBOHCTBA 04.10.2024 | https://m.edso0.ru/7f4148d0
DTHIICH U NIPOINHJICH — MPOCTEHIINe bu6morexa [HOK
11 TPE/ICTABUTENH AKEHOB 07.10.2024 | nttps://m.edsoo.ru/7f4148d0
12 I p. Nel. «HonyvquHe STUJICHA U 11.10.2024
W3YYCHHE €r0 CBOMCTBY
Aunkaguensl. bByraguen-1,3 u Bubsmoreka [OK
13 MeTu6yTauen-1,3. 14.10.2024 | nttps://m.eds00.ru/7f4148d0
bu6mmoreka [IOK
Anxanuensl. [lomydenne
14 18.10.2024 -
CHHTETHYECKOTO Kayuyka U Pe3HHbI https://m.edsoo.ru/7f4148d0
AJIKHHBI: COCTaB M 0OCOOEHHOCTH bubmorexa [OK
15 21.10.2024 -
CTPOCHWSI, TOMOJIOTHUSCKHAN PSIJT https://m.eds00.ru/7f4148d0
N bu6mmoreka [JOK
AneTniieH — npocTenInn
16 Npe/ICTABUTEND ATKHHOB 25.10.2024 | https://m.eds00.ru/7f4148d0
bu6mmoreka [JOK
Brruncnenus mo ypaBHEHHUIO
17 XHMHYECKOH peakiiny 08.11.2024 | https://m.edso0.ru/7f4148d0
bu6mmoreka [JOK
Brruncnenus mo ypaBHEHUIO
18 XHMHYECKOH peakiiy 11.11.2024 | nttps://m.edsoo.ru/7f4148d0
Apenbl: 6€H301 U TOTy0J. TOKCHYHOCTh bu6morexa [HOK
19 15.11.2024 | nttps://m.edsoo.ru/7f4148d0

apeHOB
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Apenbl: 6eH301 U TOJIy0J. TOKCHYHOCTh

bu6mmoreka [IOK

20 18.11.2024 -
aperHoB https://m.edso00.ru/7f4148d0
21 I'eHeTHyeckas CBA3b yIrIeBOI0POIOB, 22112024 bu6morexa IIOK
IPUHAIJIEKALIMX K Pa3IMYHBIM KIaccam o https://m.eds00.ru/774148d0
2 IeHeTHuecKas CBA3b YIIIEBOJOPOIOB, 25 11,2004 Brbmorexa LIOK
IPUHAIIEKALIMX K PAa3IMYHBIM Klaccam o https://m.eds00.ru/774148d0
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB: bubnnorexa [HOK
23 IIPUPOJIHBIN ra3 u HOHYTHI){G He(TsHbIE 99.11.2024 https://m.edsoo.ru/7f4148d0
rassl, HeTh ¥ MPOJYKTHI €&
nepepaboTKH
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOJIOB: bubnnorexa [HOK
24 IIPUPOJIHBIN ra3 u HOHYTHI){G He(TsAHbIE 02.12.2024 https://m.edsoo.ru/7f4148d0
rassl, He)Th ¥ MPOJYKTHI €&
nepepadoTKu
o5 O06o0mmaromnuii ypok 1o teme 06.12.2024
«YTIeBOIOPOIBI»
K
26 OHTpOJIbHAsS paboTa 1o pasneny 09.12.2024
«YTneBoaopoab»
97 BLI‘{I/ICJ'IGHI/IUS{ 110 YPaBHEHMIO 13.12.2024
XUMHAYECKON peaKIiuu
. bu6mmoreka [JOK
[IpenensHble OJHOATOMHBIE CIIUPTHI:
28 16.12.2024 :
METaHOJI ¥ 3TaHo1. BojopoaHas cBs3b hittps://m.eds00.ru/714148d0
. bu6mmoreka [JOK
[IpenensHble OJHOATOMHBIE CIIUPTHI:
29 20.12.2024 :
METaHOJI ¥ 3TaHo1. BogopoaHas cBs3b hittps://m.eds00.ru/714148d0
30 MHoOroaTtoMHbI€ CIIUPTBHI: 23.12.2024 | bubnuoreka LIOK
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OTUJICHIJIMKOJIb U I'NTUICPUH

https://m.edsoo.ru/7f4148d0

MHOroaroMHsbI€ CIIMPTHI:

bubmuorexa [JOK

31 27.12.2024 :
STHIIECHIIMKONb W TIHIEPHH https://m.edsoo.ru/7f4148d0
. bubmuorexa [JOK
MHOroaroMHsbI€ CIIMPTHI:
32 30.12.2024 :
STHICHIIMKOMb 1 TIHIEPHH https://m.edsoo.ru/7f4148d0
. bubmuoreka [JOK
@EeHOJI: CTPOCHUE MOJIEKYJIBI,
33 10.01.2025 -
NpUMeHeH e https://m.edsoo.ru/7f4148d0
. bu6mmoreka [IOK
®enou: puU3NIECKre U XUMHUECKUE
34 13.01.2025 -
CBOICTBA https://m.edsoo.ru/7f4148d0
. bu6mmoreka [IOK
Anpneruasl: GopMambaeTHI U
35 alleTaIbICTHI. ALICTOH 17.01.2025 | https://m.edsoo.ru/7f4148d0
. bu6mmoreka [IOK
Anpaerunpl: GopManbaeTu u
36 20.01.2025 :
alleTaTbICTHI. ALICTOH https://m.edso0.ru/7f4148d0
OIHOOCHOBHBIE TIPE/IETbHBIE bubnnoreka [JOK
37 KapOOHOBBIE KUCIOTHI: MypaBbHHAS U 24.01.2025 | https://m.edsoo.ru/7f4148d0
YKCyCHas
OIHOOCHOBHBIE TIPE/IETbHBIE bubnmnorexa [JOK
38 KapOOHOBBIC KUCIIOTHI: MypaBbHHAS U 27.01.2025 | https://m.edsoo.ru/7f4148d0
YKCyCHas
39 IL p. N9V2. «CBoiicTBa pacTBOpa 31.01.2025
YKCYCHOM KHCTIOTBI»
CreapuHOBas U 0JICMHOBAsI KUCIIOTHI, bubnmnoreka [JOK
40 KaK IPE/ICTABUTEIN BBICIIHX 03.02.2025 | https://m.edsoo.ru/7f4148d0

Kap6OHOBBIX KHUCJIOT
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Mpg11a KaK COJIM BBICIIHX Kap6OHOBI)IX

bu6mmoreka [IOK

41 07.02.2025 :
KHCIIOT, HX MOIOIICE ACHCTBHE https://m.edsoo0.ru/7f4148d0
bubmuorexa [JOK
CroxHble 3(UPHI KaK MPOU3BOIHBIE
42 10.02.2025 :
KapBOHOBBIX KHCIIOT. https://m.edsoo0.ru/7f4148d0
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE bubnmoreka [JOK
43 KapOOHOBBIX KKCIIOT. ['uapomnu3 14.02.2025 | https://m.edsoo.ru/7f4148d0
CJIOKHBIX 3(pUpOB
. bu6mmoreka [IOK
Xupsr: rugponus, npuMeHeHue,
44 17.02.2025 -
GUOIOTHYECKas POJTh KHPOB https://m.edsoo0.ru/7f4148d0
VYTIIeBobl: COCTaB, KIacCH(PUKAIHSI. bubnuorexa [JOK
45 BaskHeiiime npeacTaBUTeIN: TIF0K03a, 21.02.2025 | https://m.edsoo.ru/7f4148d0
¢bpyxTO3a, caxaposa
VYTIIeBobl: COCTaB, KiacCH(PUKAIHS. bubnuorexa [JOK
46 BaskHeiiiie npeacTaBUTEIH: TIHOKO3a, 24.02.2025 | https://m.edsoo.ru/7f4148d0
¢bpykTo3a, caxaposa
VYTeBoibl: COCTaB, KiIacCU(pUKAIHS. bubnuotexa [JOK
47 Baskneiire npeacTaBuTENN: TIIFOKO3a, 28.02.2025 | https://m.edsoo.ru/7f4148d0
¢bpykTo3a, caxaposa
bu6mmoreka [JOK
Kpaxmai u nemunono3a Kak mpupoTHbIe
48 03.03.2025 :
TOIMEpEI https://m.edsoo0.ru/7f4148d0
Kpaxmai u 1[e/i1i0103a KaK MPHPO/THbIE Bubmorexa IIOK
49 07.03.2025 :
TOTHMEpEI https://m.edso0.ru/7f4148d0
Oo6o0maromuit ypok no Teme
50 «Kucnopoaocoaepamue opraHu4ecKue 10.03.2025

COCAUHCHUA»
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KonTponbHas pabora no pazaeny

51 «Kucnopojacoaepxaimue opraHnuecKue 14.03.2025
COEUHEHMS»
BbIunciieHus mo ypaBHEHHUIO bu6morexa [HOK
52 XHMHYECKO# peaKiim 17.03.2025 | https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
53 | AMUHBL METUIAMUH U AHUIIMH 21.03.2025 | https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
AMUHOKHUCIIOTBI KaK aM(OTEPHBIS
54 OpraHHYecKHe COSMHEHHS 04.042025 | pttps://m.edsoo.ru/7f4148d0
AMMHOKHUCIIOTBI, UX OMOJIOTHYECKOE bubmorexa [IOK
55 sHavenue. [lernTus: 07.04.2025 | pttps://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
benku xak npupoaHsie
56 11.04.2025 :
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS https://m.eds00.ru/7f4148d0
bu6mmorexa [IOK
benku xak npupoaHsie
57 14.04.2025 :
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS https://m.eds00.ru/7f4148d0
O60061maronui ypok 1o Teme
58 «A30TCoIepKaIle OpraHnIecKre 18.04.2025
COEIMHEHNS
OCHOBHBIE TOHATHS XUMHUU bubmmoreka [IOK
59 21.04.2025 :
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH https://m.eds00.ru/7f4148d0
OCHOBHBIE IOHATHS XUMHUU bubmmorexa [IOK
60 25.04.2025 :
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH https://m.eds00.ru/7f4148d0
61 OCHOBHBIC METOJIBI CHHTE3a 28.04.2025 | bubauoreka LIOK
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BBICOKOMOJICKYJIAPHBIX COCI[PIH@HPIIZ.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

https://m.edsoo.ru/7f4148d0

OcHoBHBIC MCTOJABI CHHTC3a

bubmuoreka [JOK

62 BBICOKOMOJIEKYIISIPHBIX COCTMHEHHH. 1 05.05.2025 | https://m.edsoo.ru/7f4148d0
[TnacTmacchel, kKaydykH, BOJOKHA

63 O06o061maromuii ypok 1mo Teme 1 12.05.2025
«BBICOKOMOJIEKYIIIPHBIE COETUHEHUS»
Brrunciienus 1o ypaBHEHHIO bubnunoreka [JOK

4 1 16.05.202

6 XMMHYECKON peakiuu 6.05.2025 https://m.edsoo.ru/7f4148d0
Brrunciienus 1o ypaBHEHHIO bubnuoreka [IOK

65 1 19.05.2025
XUMHUYECKOHN peakiuu https://m.edsoo.ru/7f4148d0
Boluncnenus no ypaBHEHUIO bubnnorexa [HOK

66 1 23.05.2025
XUMHUYECKOHN peakiuu https://m.edsoo.ru/7f4148d0

67 O06001enre 3HaHui Mo 6a30BOMY KypCy 1 96.05.2024
«Opranuyeckasi XuMHsI»
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasbnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
. bubnmoreka [JOK
1 X . ATom. 1 .00.
UMUYECKHUI 3JIEMEHT. ATOM 02.09.2024 https://m.edsoo.ru/ 7414840
bu6mmoreka [IOK
2 | XuMHUYECKHHI 3JIEeMEHT. ATOM. 1 06.09.2024 | https://m.edsoo.ru/7f4148d0
[Tepuoanueckuii 3aK0H U bubnnorexa [HOK
Ilepuoanueckast cucreMa XuMHYECKUX https://m.edsoo.ru/7f4148d0
3 aneMeHToB /I. I/I MCHZ[fJIeeBa, HX CBS3b 1 09.09.2024
C COBPEMEHHOU TEOPUEH CTPOCHHUS
aTOMOB DJIEKTPOHHAs! KOH(PUTYypalus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB bubnuoteka [JOK
4 | XUMHYECKHX JICMEHTOB U MX 1 13.09.2024 | https://m.edsoo.ru/7f4148d0
COEIMHEHUH 0 TPYIIIaM U TePUO/IaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U bubnuoteka [JOK
5 | cucTeMBl XUMHYECKHX dy1eMeHTOB J[. 1. 1 16.09.2024 | https://m.edsoo.ru/7f4148d0
MenieneeBa B pa3BUTHU HAyKU
bu6mmoreka [JOK
6 | BamenrHocTs. 1 20.09.2024 | https://m.edsoo.ru/7f4148d0
. CrpoeHue BelecTa. XUMUYECKas CBS3b, 1 23.09.2004 Brbmmorexa LIOK
eé Bubl; MOHHAs XUMUYecKas CBA3b R https://m.edso0.ru/ 7414840
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KoBanenTnas xumudeckas CBsI3b

bubmuorexa [JOK

8 | MexaHu3MBI 00pa30BaHKs KOBAJIEHTHOM 27.09.2024 | https://m.edsoo.ru/7f4148d0
CBSI3H.
bubmuoreka [JOK
M .09.
9 eTaJuInYecKas XUMUYeCKast CBS3b 30.09.2024 https://m.edsoo.ru/7f4148d0
bubmuoreka [JOK
10| Boopoxias cpssh 04.10.2024 https://m.edsoo.ru/7f4148d0
1 BenectBa MoOJIEKYISIPHOTO U 07.10.2024 bubnmoreka [JOK
HEMOJIEKYJIIPHOTO CTPOCHHUS https://m.edso0o.ru/7f4148d0
DNeKTpOoOTpULIATeNbHOCTh. CTENEeHb bubnuorexa [JOK
12 OKHCIICHUS 11.10.2024 https://m.edso0.ru/7f4148d0
13 [TonsiTHE O AUCTIEPCHBIX CUCTEMAX. 14.10.2024 bu6mmoreka [IOK
VicTrHHBIE U KOJUTOMAHBIE PACTBOPHI. https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK
14 |M 18.10.2024
accoBas JI0JIsl BEIIECTBA B PACTBOPE 8.10.20 httos://m.edsoo.ru/7f4148d0
15 Knaccugukanus u HOMCHKJ‘Ia;pra 91.10.2024 bubnuoreka [IOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edso0.ru/7f4148d0
16 I'eneTnyeckas CBsI3b HEOPraHUUECKUX 95.10.2024 bubnuoreka [IOK
BEILIECTB, Pa3JIMYHBIX KJIACCOB https://m.edsoo.ru/7f4148d0
Knaccugukarus XuMHUecKuX peakiuui B bubnuoreka [IOK
17 | HeopraHWYECKOW M OPraHHYECKOM 08.11.2024 | https://m.edsoo.ru/7f4148d0
XUMHUH.
Knaccudukanmst XaMudecKux peakiuii B bubnuotexa [JOK
18 . . 11.11.2024
HEOPraHUYECKOW U OPraHUYeCKON XUMUHU https://m.edso0.ru/7f4148d0
3aKOH COXPaHEHHS MaCChl BEIIECTB; bubnuotexa [JOK
19 | 3aKoH coXpaHEHHS U TPEBPALICHUS 15.11.2024 | https://m.edso0.ru/7f4148d0
SHEPruu NpU XUMUUYECKUX PEaKLIUIX
20 | CkopoCTh XUMHUYECKON pPEaKIIHH. 18.11.2024 | bubmmoteka [[OK
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https://m.edsoo.ru/7f4148d0

OO6parumbie peakiui. XUMHYECKOES

bu6mmoreka [IOK

21 paBHOBECHE 22.11.2024 https://m.edso0o.ru/7f4148d0
[Tpaktuyeckas padora Ne 1. «Biusiaue
22 | pa3nu4HBIX (PAKTOPOB HA CKOPOCTh 25.11.2024
XUMHUYECKON peaKinm»
bubmuorexa [JOK
23 | DaekTpoSMTHYECKAs TUCCOLIUAIIHSL. 29.11.2024 https://m.edsoo.ru/7f4148d0
[TousTHe 0 BogopoaHoM mokasareine (pH) bubnmnoreka [JOK
24 pacTBopa 02.12.2024 https://m.edso0.ru/7f4148d0
bu6mmorexa [IOK
25 | Peakuuu noHHOrOo 0OMeHa 06.12.2024 httos://m.edsoo.ru/ 7414840
bubmuorexa [JOK
2 r 12.2024
6 HAPOIHS 09 0 https://m.edsoo.ru/7f4148d0
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
27 peakIuu. 13.12.2024 https://m.edsoo.ru/7f4148d0
[TonsiTrie 06 AMEKTPOIM3€E PACIIaBOB U bubnunorexa [JOK
28 pacTBOPOB coJieit 16.12.2024 https://m.edsoo.ru/7f4148d0
29 O060011eHne 3HaHU IO TeMe 90.12.2024
«TeopeTndyeckue OCHOBBI XUMHID)
K
30 OHTpOJIbHAsS padoTa Mo pa3aerny 93.12.2024
«TeopeTndecKrue OCHOBBI XMMHUD)
MeTanisl, X MOJ0XKEHHUE B bu6mmorexa [IOK
31 [Tepuoanueckoil cucTteMe XUMUYECKUX 27 12,2024 https://m.edsoo.ru/7f4148d0
snemenToB 1. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
32 | MeTamisl, UX IIOJI0KEHHE B 30.12.2024
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[Tepuoauueckoil cucteMe XMMUYECKUX
snemenToB M. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

OO6mue ¢pu3nyecKre CBOMCTBA METAIIIOB

bubmuoreka [JOK

33 | DAEKTPOXUMHUYECKHIA DS HAIPSIKEHHI 10.01.2025 | https://m.edsoo.ru/7f4148d0
METaJIIOB
XUMHUUYECKHEe CBOMCTBA BaXKHEHIITNX bubmuoreka [JOK
34 | MeTaiuIoB (HATPHIA, KaJTUH, KAIBIIHA, 13.01.2025 | https://m.edsoo.ru/7f4148d0
MarHui, aJJIOMUHUAN) U UX COSAMHECHUIN
XUMHUYECKHE CBOMCTBA BaKHEHIIINX bu6mmoreka [IOK
35 | MeTaioB (HATpHid, KaIWi, KaJIbIHiA, 17.01.2025 | https://m.edsoo.ru/7f4148d0
MarHui, alfOMUHHI) U UX COETUHEHUI
XHUMHUYECKUE CBOMCTBA XPOMA, MEIU U UX bubnnorexa [HOK
36 COCTMHEHU I 20.01.2025 https://m.edsoo.ru/7f4148d0
37 XI/IMquCKI/ie CBOMCTBa XpOMa, MEAN U UX 94.01.2025 bubnnoreka [JOK
COCIMHEHN N https://m.edsoo.ru/7f4148d0
38 XHUMHYECKHUE CFOﬁCTBa [IMHKA, JKeJIe3a U 97 01.2025 bu6mmoreka [JOK
HX COCIUHEHUHN https://m.edsoo.ru/7f4148d0
39 Xumuueckue C\}’EOI\/’ICTBa [IMHKA, JKeJe3a 1 31.01.2025 bu6mmoreka [IOK
HUX COCIUHEHUHN https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
40 03.02.2025
CTIaBbi METaIos https://m.edso0.ru/7f4148d0
[Tpaktuyeckas padora Ne 2. "Perenune
41 | BKCHIepUMEHTANIbHBIX 337124 110 TEME 07.02.2025
«Metamibi»"
Hemertamnel, uX nojioxxeHue B bu6mmoreka [IOK
42 | Ileprnoauyeckoit CHCTEME XUMHUYECKUX 10.02.2025 | https://m.edso0.ru/7f4148d0

anemenToB 1. . MenneneeBa u
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0COOEHHOCTH CTPOCHHUA aTOMOB

duznueckue cBOMCTBA HEMETAJIOB.

bubmuoreka [JOK

43 | AioTpomnusi HEeMETaJJIOB (Ha pUMepe 14.02.2025 | https://m.edsoo.ru/7f4148d0
KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)
44 XHUMHUYECKUE CB(iﬁCTBEl rajoreHoB, Cepbl 17.02.2025 BI/I6J.II/IOTeKa [HOK
U UX COCTUHEHUN https://m.edsoo.ru/7f4148d0
45 XuMu4yecKue CB(iﬁCTB& rajoreHoB, CEPbI 91.02.2025 BI/I6J'.II/IOTeKa HOK
U UX COSTUHEHUN https://m.edsoo.ru/7f4148d0
46 Xumuueckue CB(ifICTBB. rajloreHoB, CEpbl 94.02.2025
U UX COEIMHEHHH
47 XuMuyeckue chOI?ICTBa azora, poctopa u 98.02.2025 BI/I6J.II/IOT€Ka [HOK
UX COeOUHEHUN https://m.edsoo.ru/7f4148d0
48 XuMH4ecKkue cUBOI?ICTBa azota, ¢pocopa u 03.03.2025 BI/I6J.II/IOT€Ka LIOK
UX COeOUHEHUN https://m.edsoo.ru/7f4148d0
XUMHYeCcKUe CBOWCTBA yriepoaa, bubnnorexka [JOK
49 KPEMHHUS M UX COCTMHEHHI 07.03.2025 https://m.edsoo.ru/7f4148d0
50 XUMUYECKUE CBOWCTBA erVIepoz[a, 10.03.2025 bubnmnoreka [JOK
KpPEMHUS U UX COEAUHEHUN https://m.edsoo.ru/7f4148d0
51 IIpumeHeHune Bfl)KHefIH.IPIX HEMETAJUIOB U 14.03.2025 bubnuoreka [IOK
HX COCIUHEHUHN https://m.edsoo.ru/7f4148d0
Brruucnenus no ypaBHEHUAM bubnnorexka [JOK
52 | XUMHUYECKUX peaKkuid U 17.03.2025 | https://m.edso0.ru/7f4148d0
TEPMOXUMHYECKHE PACUETHI
[TpakTrueckas padota Ne 3. «Pemenue
53 | SKCIIepUMEHTAIBHBIX 33124 110 TeMe 21.03.2025
"Hemertamnsl"»
54 | O0o0menne u cucreMaTU3aLis 3HAHUH 04.04.2025
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o Teme «HemeTamie.

KonrtponbHas padora mo remam

55 07.04.2025
«Meramisi» u «Hemeramisny
Heoprannueckue u opranundeckue bubmuorexa [JOK

%6 KHUCJIOTBI. 11.04.2025 https://m.edsoo.ru/7f4148d0
Heopranunueckue u oprann4eckue bubmuorexa [JOK

> OCHOBaHHS 14.04.2025 https://m.edsoo.ru/7f4148d0
AmMdoTepHbIe HEOPraHUYECKUE U bubnnoreka [JOK

>8 OpPraHMYECKHUE COCTUHCHHUS. 18.04.2025 https://m.edsoo.ru/7f4148d0

59 AmboTepHbIe HEOPTaHUIECKUE U 91.04.2025 BI/I6J.II/IOT€Ka [HOK
OPraHUYEeCKHUE COCTUHEHUS. https://m.edsoo.ru/7f4148d0
I'eneTndeckas CBSA3b HEOPraHUYECKUX U bubnnorexa [HOK

60 OpraHUYECKUX BEIECTB 25.04.2025 https://m.edsoo.ru/7f4148d0

61 ['eHeTnyeckas CBsI3b HEOPTAHUUECKUX U 98.04.2025 bubnunoreka [JOK
OPraHUYEeCKHUX BEIIECTB https://m.edsoo.ru/7f4148d0
Ponb xuMum B o0ecnieueHUH bu6mmoreka [JOK

62 BKOHOFH?CCKOfI, SHEPIreTUYECKOU U 05.05.2025 https://m.edsoo.ru/7f4148d0
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEIUITHBI
[TpencraBienus o0 OOIMX HAYYHBIX bubnuoreka [IOK

63 | mpuHIMIIAX TPOMBIIIICHHOTO TTIOTYYSHHUS 12.05.2025 | https://m.edsoo.ru/7f4148d0
BaXHEHIIINX BEIIECTB

bu6mmoreka [JOK
64 | YenoBek B MUpE BEIIECTB U MaTEPHATIOB 16.05.2025 https://m.edsoo.ru/7f4148d0
bu6mmoreka [JOK
65 | XuMus 1 310pOBBE YeIOBEKA. 19.05.2025 httos://m.edsoo.ru/7f4148d0
66 | XuMus v 3710pOBBE YETOBEKA 23.05.2025
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O00011eHNEe U cUCTEMATH3alHs 3HAHUH
o MaTepuaiy, usydaeMomy B 11 kiacce

26.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

67




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Tabpuensn, O.C. Xumus. 10 ki : yued. mis obmeoOpaszosar. opranusanuii / O.C. ['abpuensH,
N.T. Octpoymos, C. A. CinankoB. - 5-e usn., crep. — M.: I[Ipocsemienue, 2023.- 128 c.

2. Taopuensn, O.C. Xumus: 11 kmacce: yae6nuk / O.C. TI'abpuensa, U. I'. Octpoymos, C. A.
CrnankoB. - 6-e u3j., crep. — Mocksa: IIpocsemenue, 2024.- 127,[1] c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Tabpuensn, O.C. Xumus. 10 ki : yue0. s obmeobpazosat. opranuzanuii / O.C. 'abpuenss,
N.T. Octpoymos, C. A. Cnankos. - 5-e uzn., crep. — M.: IIpocsenienne, 2023.- 128 c.

2. Tabpuensn, O.C. Xumus. 10 kinacc: meroguueckoe nocoodue mst yuurens / O.C. ['abpuenss,
N.I". Octpoymos, 1.B. AkcenoBa — M. : IIpocsemenue, 2019. — 144 c.

3. Tabpuensn, O.C. Xumus: 11 knacc: yue6nuk / O.C. I'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB. - 6-e u3j., crep. — Mocksa: [Ipocsemenue, 2024.- 127,[1] c.

4. Xwumus. Ypoku B 11 kimacce : mocodue i yuutenei oomeoOpa3osar. yupexaenuit / H. H.
I'apa. — M. : IIpocBemenue, 200

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. ®epepanbHbIi EHTP HHPOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcoB //hhtp: fcior.edu.ru

2. Odummansaerii cadt OO0 « MynbTrypok» //hhtp: multiurok.ru

3. Odummansnsiii cadt OO0 « Madoypo» //hhtp: infourok.ru

4. Enwnas Komtekuus udpoBsix o0pa3zoBareibHbIX pecypcos//htpp: school-
collection.edu.ru

5. Poccwiickast anektponHast mkouna//http: resh.edu.ru
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