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HNOACHUTEJIBHAS 3AIIMCKA

[TporpaMMma 1Mo XMMHH Ha YPOBHE CpellHero oOIero oopa3oBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickont deneparumy,
TpeOoBaHUI K pe3yiabTaraM OCBOCHHUS (elepaibHON 00pa3oBaTelbHOM MPOTPAMMBbI CPEIHETO
obmero o6Opazoanust (POII COO), mpencraBneHHbIX B DenepaqbHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctangapre COO, ¢ yuérom Konnenuuu mpernopaBaHus yueOHOTO HpeaMera
«Xumuss» B 00pa3zoBarelbHBIX opraHm3anusx Poccuiickoit denepanuu, pean3yrOMNUX
OCHOBHBIE 00pa30BaTebHBIC MPOrPAMMBI, ¥ OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHUS
Bocriutanuss B Poccuiickoit @Depepanmm Ha miepuon 1o 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mNOAXOMOB K pa3pabOTKe MporpamMmbl IO XHUMHHU, K ONpPEICNICHUI0 00Ien
cTpareruu oOyueHusi, BOCIUTAHUS U Pa3BUTHs OOyYaIOIIMXCS CPEACTBAMU y4eOHOro IMpenMeTa
«Xumusi» aas 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBMIIM KOHIENTYaJIbHBIC IOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IeJei, colepKaHus, pPe3YyJIbTaToB OOydYeHHsS U
TpeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, TMOIy4aeMO€ BBINYCKHHKaMU  0011eo0pa3zoBareibHON
OpraHM3aliy, SBISETCS HEOThEMJIEMOW 4YacThlo uX o00Opa3oBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIMM JTAlOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEW, NPUCYIIUX I[ENOCTHOW CHCTeME XHUMHYECKOro o0pa3oBaHUs. OTH I[IEHHOCTH
KacaloTCs TIO3HAHHS 3aKOHOB IMPHUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOIICH KYIBTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO M MIPUPOTHOM
cpene. Peammsyercss xuMmuueckoe oOpa3oBaHue OOyYaroMIMXCS HA YPOBHE CPEIHETO OOIIero
00pa3oBaHMs CPEJACTBAMU YYEOHOTO IpenMeTa «XHUMHUs», COAEPKAHUE U MOCTPOCHUE KOTOPOTO
OmpeielieHbl B MPOrpaMMe MO XMMHUHM C YYETOM CHEeUU(PUKU HAyKH XUMHHU, €€ 3HAYCHHUS B
MO3HAHUY TIPUPOJBI M B MATEPHAITLHOW KU3HU OOIIECTBA, a TaKKe ¢ y4ETOM OOIUX LEIeH U
MPHUHIIAIIOB, XapaKTEePHU3YIOMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro O0OIero
oOpa3zoBanus B Poccuiickoii @enepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAayK UTpaeT 0coOyr0 pOjb B COBPEMEHHOM
[MBWJIA3AIMU, B CO3IaHMH HOBOW 0a3bl MarepuaibHON KylnbTypbl. OHa BHOCHUT CBOM BKJAJ B
dbopMHUpOBaHKE PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, B CO3JJaHUE I[€JIOCTHOTO MPEACTaBICHUS
00 OKpY>KalIIeM MHPE KaKk O €IMHCTBE MPUPOJBI U YEJIOBEKA, KOTOpOe (HOPMHUPYETCS B XUMUU
Ha OCHOBE TTOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUPa, OCO3HAHUS B3aUMOCBS3HU
MEXIy CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH OOJIACTSIMU MTPUMEHEHUS.

TecHo B3aUMOAEWMCTBYST C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTajia
HEOTHEMJIEMON YacTbI0 MHPOBON KYIBTYPHl, HEOOXOIWMBIM YCJIOBHEM YCIICHIIHOTO Tpylda M
JKU3HHU KakJIoro uieHa ooOmiectBa. CoBpeMEeHHas XMMHUsI KaK HayKa CO3HJaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTHI HampapiieHa Ha pelieHre TI00aJbHbIX MPOOIeM YCTONYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPHEBO, DHEPTETUUECKOM, MUIIIEBOM, IKOJIOTHUECKON 0€30MaCHOCTH U OXPaHbI
3I0POBBSL.

B coorBercTBHMM ¢ OOmMMMHU TEMSIMH W TPHUHIIMIAMH CPEIHEro oO0Iero oOpa3oBaHHS
conepxanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIi ypPOBEHb W3YUYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO TOJTOTOBKY OOYyYaromuXxcsi, HEOOXOMUMYIO UM st
BBIPAOOTKM MHPOBO33PEHUECKUX OPHEHTHPOB, YCIICITHOTO BKJIIOYCHHUS B JKU3HB COIMYMA,
MIPOJIOIKEHUST 00pa30BaHUS B PA3JIMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocCTaBISONMMA TIpeaMeTa «XUMHUS» SBISIOTCS 0a30Bbie Kypchl — «OpraHudeckas
xuMus» U «OO01as 1 HeOpraHuuecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHS KOTOPBIX
ABJISIFOTCS OCHOBBI 0a30BOI HAyKU: CHCTEMa 3HAHUM [0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHUEM
3HaHUU U3 OOIIEH XMMHMM) U OpraHuyYecKod XuMuu. QopMHUpOBaHUE JAHHOW CHCTEMBbl 3HAHUI
MpU HM3yYECHUH TMpeaMeTa o0ecledynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3us
BEIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB M TEOPHI XUMHH.

Crpykrypa copepxanusi KypcoB — «Oprannueckas xumusi» 1 «OO0mias 1 Heopranuyeckas
XUMUS» copMHpOBaHa B IIpOrpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOTO MOAXOAAa K M3YYEHUIO
ydeOHOro Marepuajia W OOyCJIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha



OIpPEIEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BEILECTBA
paccMaTpuBalOTCA HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COCIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX NPEACTABIECHUN O CTPOCHHUU BELIECTB.
CBenenusi 00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT YIIIEBOAOPOIOB 0
CJIOKHBIX OHMOJOIMYECKH aKTUBHBIX COEIMHEHHMHA. B Kypce opraHm4eckoil XMMHHU TOIYyYarOT
pa3BuTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs IEPBOHAYAIbHBIC
NPEACTaBICHUSI O XUMHUYECKOW CBSI3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUs, O XUMHUUECKON PEAKLIUH.

ITon HOBBIM yIVIOM 3peHMsI B IpeaMmeTe «XuMHUsS» 0a30BOro ypOBHS paccMaTpuUBaeTCs
U3y4YCHHBII Ha YypPOBHE OCHOBHOTO OOIIero o00pa3oBaHUS TEOPETUYECKUH Marepuan u
(aKTONOTNYECKHE CBEACHUS O BEIIECTBAX M XMMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckass XUMHsD» 00yJaroIUMCs MPEJOCTABIAETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE TMEPHOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOHOJOTMYECKUX IO3UIIHH,
IyOXKe TOHATh HCTOPUYECKOE H3MEHEHHe (YHKUMH STOro 3akoHa — OT 00oO0maromen 1o
OOBACHSIOUIEN U TPOrHOZUPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEWMIIMX BEHIECTBAX, MX COCTaBe, CTPOCHUHU, CBOWCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMHUECKHX PEaKLHUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
jpononHsercs B Kypcax 10 w11 kmaccoB osnemMeHTaMH — COAEp)KaHUs, HMMEIOIIUMU
KYJAbTYPOJIOTUYECKUM M NPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBA3M XUMHHM C JPYTMMH HayKaMM, pacKpblBalOT €€ poib B I103HABAaTEIbHON U
IIPAKTUYECKOM N1eATENbHOCTU 4YEJIOBEKAa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBAKEHUS K IpOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUNH XHUMHUH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCSI B OOLECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpOOJIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh MH()OPMALIMIO M TIPUMEHATH €€ Ui TONOJTHEHUS 3HAaHUH, pelIeHus
WHTEJUIEKTYaJIbHbIX M JKCIEPUMEHTAIBHBIX HMCCIENOBATEIbCKUX 3ajad. B nenom coxpepxanue
y4eOHOTo npeamera «XUMHS» JaHHOTO YPOBHS M3y4YCHHS OPHEHTHUPOBAHO Ha (POPMUPOBAHHE Y
00y4aronuxcsi MUPOBO33PEHUECKON OCHOBBI JJI1 MOHUMAaHUSA (UIOCO(CKUX HAEH, TaKUX Kak:
MarepuaJbHOE €IMHCTBO HEOPTaHWYECKOTO U OPraHMYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, IIO3HABAEMOCTD MPUPOIHBIX SIBICHUHN MyTEM SKCIIEPUMEHTA
U pelIeHHUs NPOTHUBOPEYUH MEXAY HOBBIMH (DaKTaMM U TEOPETUYECKUMH IPEANOChUIKaMHU,
OCO3HAHME POJIM XMMHHU B PEIIEHUHU 3KOJIOTMYECKUX MpOoOJieM, a Takxke IpobieM cOepexeHus
HYHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3aHMSI HOBBIX TEXHOJIOTUN U MAaTE€pPUaJIOB.

B mnnane pemeHus 3amad BOCHHUTAHMS, DPAa3BUTUS U COLMAIM3ALUU  OOydarOLIUXCS
IPUHSTBIE MPOTPpaMMON IO XHMMHUHU TOAXOAbl K ONPEICIECHUIO COJIEp)KaHHUS U MOCTPOCHUS
npeaMeTa IpeaycMaTpUBaoT (OPMHUPOBAHUE YHHUBEPCAJIBHBIX Y4YEOHBIX NEHCTBHM, MMEIOIINX
0a30BO€ 3HAYCHHE JJIS1 Pa3IMUHBIX BUJIOB JESATEIILHOCTH: PELIEHUs TpodieM, TIOUCKa, aHaIu3a u
0o0paboTku uHpOpMAIMKM, HEOOXOOUMBIX JJIi NPUOOPETEHUs OIbITa MPAKTUYECKOH U
HCCIIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TO3HAHUM XUMHH.

B npakTtuke npenoaaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, Tak U
Ha YPOBHE Cpe/IHEro o01Iero oopazoBaHus, Py ONPENEICHUH COIEP)KATEIbHON XapaKTepUCTUKU
Hened Wu3ydeHus IMpeaMeTa HallpaBlIeHHEM IEPBOCTENEHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss  (QopMHpOBaHME OCHOB XHUMHYECKOHM HAayKHM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKOM JEATEeIbHOCTH 4YellOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MUPOBOIl KynbTyphl. C METOIUYECKOH TOYKHM 3PEHHSI TaKOM IMOAXOA K OIpENelIeHHIO Ienei
M3yUYEHUs IIPEeMeETa SIBIISIETCS BIIOJIHE ONPABAAHHbIM.

CornacHo JaHHOW TOUYKE 3PEHHS TIIaBHBIMHU LEISIMH W3YYE€HUs NpeaMmera «XHUMHs» Ha
6a3zoBom ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GopMHpOBaHHE CHCTEMBbl XHMHYECKHX 3HAHUW KaKk BaXHEHIIEH COCTaBISIONICH
€CTEeCTBEHHO-HAyYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOM JI€KaT KIIIOYEBBbIE MOHSATHS,
dbyHIaMeHTallbHbIEe 3aKOHbl U TEOPUU XUMHUH, OCBOEHHUE f3blKa HAyKH, YCBOECHHE HU
MOHUMAHWE CYITHOCTH JIOCTYMHBIX OOOOIIEHW MHPOBO33PEHUECKOTO XapaKTepa,
O3HAaKOMJICHHME C UICTOPUEH UX Pa3BUTHSA U CTAHOBJICHMS;



e (opMHpOBaHHE U pa3BUTHE NPEACTABICHUN O HAyYHBIX METOJAX IMO3HAHMS BEIIECTB U
XUMHUYECKUX pPeaKUuii, HEOOXOIUMBIX IJisi MPHOOPETECHUsI YMEHUH OPHUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMUYECKHX SBJICHUH, IMEIOLINX MECTO B IPUPOJE, B IPAKTUUECKON U
MMOBCEAHEBHOM KU3HHU,

® pa3BUTHE YMEHUH M CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U
OOBSICHEHHEM XUMHYECKOTO SKCIEPUMEHTa, COONIIOJCHUEM TpaBWiI Oe30MacHOro
oOpaleHus ¢ BEeUIeCTBaMH.

Hapsany ¢ aTum, conepikarenbHasi XapaKTepUCTUKA IeNieil ¥ 3a/1a4 U3yueHHs peaMeTa B
nporpaMMe 1o XMMHUU YTOUYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU
B cHCTeMe cpemaHero ooOmiero ooOpaszoBaHus. CerogHsi B MPENOAABAHMHM XUMHH B OOJbIICH
CTETIEHU OTAAETCS TPENNOYTEHHUE TPAKTHUYECKOW KOMIIOHEHTE cojepkaHus oOydeHus,
OPUCHTHPOBAHHOM Ha MOJTOTOBKY BBIIYCKHHKAa OOIIEO0pa30BaTENbHON  OpraHU3aIiH,
BJIQJICIONIETO HE HAOOPOM 3HAHWH, a (PYHKIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CIOcO0aMu U
YMEHUSIMH aKTHBHOTO IOJyYCHHUs 3HAHUI M NMPUMEHEHHS UX B PEaJbHOMN JKU3HU JJIS PELICHUs
NPaKTUYECKHUX 33/1a4.

B cBi3um ¢ oTUM mpu HW3ydeHUM TmpenMeTa «XHMHS» JOMUHHUPYOIIEe 3HAYCHUE
nproOpeTaroT TaKKMe NN U 3a/1a9H, KaK:

amanTanusg  oOy4aroIIUXCs K  YCIOBHAM JHHAMHUYHO  Pa3BHBAIOUICTOCS  MHUPA,
dopMHpOBaHUE WHTEIUIEKTYyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHUIO,
COTPYAHHYECTBY, CaMOCTOSTEIHHOMY NPHUHATHIO TPAMOTHBIX pEIIEHWH B KOHKPETHBIX
KU3HEHHBIX CHTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHHEM;

dbopMupoBaHrue y OOy4YalOIIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIUN),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMUHBIX BHJIOB JESTEIBHOCTH: PEIICHHS MpoliemM,
NOWCKa, aHamm3a W 00paboTKM wWH(pOpPMALNU, HEOOXOMUMBIX Ui TNPHOOPETEHUS OIBITa
JEeSITeIbHOCTH, KOTOpast 3aHUMAeT BAXKHOE MECTO B MO3HAHHHM XWMHH, a TAKXKe IS OLIEHKU C
MO3HIINN YKOJIOTUYECKOM O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB
Ha OpraHU3M YeJIOBEeKa U MPUPOTHYIO CPENIy;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yyaronMxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO NpPUOOpeTarb HOBbIE 3HAHMUSI 0 XHMHUU B
COOTBETCTBHH C KHU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIB30BaTh COBPEMEHHBIE HH(OPMAIIHOHHBIE
TEXHOJIOTHH JUUIsl TIOMCKA M aHalln3a y4eOHOW M HAyIHO-TIOMYJISIpPHOW MH(OPMALIUK XHMHYECKOTO
COZIepKaHUs;

dbopmMHpoBaHUE U Pa3BUTHE Y O0YJAIONINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOMIOATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOphIe OCOOEHHO HEOOXOAMMEI, B
YaCTHOCTH, NPH IJIAHUPOBAHUH U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOyJaromuxcs YOSKIEHHOCTH B TYMAaHHUCTHUYECKOH HAIpPaBIEHHOCTH
XUMHH, €€ BaXHOW pONM B  pemIeHHWH DIOOaTbHBIX  NpoOIeM  paroOHAIBHOTO
IIPUPOIOTIONB30BAHMS, TTOTIONHEHUSI YHEPTETHUECKUX PECYpPCOB W COXPaHEHHs TPUPOTHOTO
pPaBHOBECHS, OCO3HaHUS HEOOXOAMMOCTH OEpPEeKHOTO OTHOIICHUS K TMPHPOJAE W CBOEMY
37I0POBBIO, a TaK)kKe MPUOOPETEHHS OMBITA MCIIOIL30BAHMS TTOYYCHHBIX 3HAHUH JJISI TIPUHSTHS
TPaMOTHBIX PEIICHUIA B CUTYAIIUSAX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B ydeOHOM miaHe cpemHero oOmiero oopa3oBaHUsI MPEeaMET «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeAMETHOM o0nacTi «EcTecTBeHHO-HAYYHBIEC TTPEMETHI.

OOmiee 4nciio 4acoB, OTBEAECHHBIX U M3YyYCHUsT XUMHH, Ha 0a30BOM YpOBHE CpPEIHErO
oOuiero obpazoBanusi, coctaBisger 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hegemnio), B 11
KJ1acce — 34 yaca (1 yac B HEJIEO).



COILEPKAHUE OBYUYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue 0OCHOBbI OPraHNYeCKOH XUMHUH

IIpenmer opraHM4eCcKOM XMMHUH: €€ BO3HUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B IIOJIYYCHUHU
HOBBIX BEIIECTB U MarepuanoB. Teopus cTpoeHus: opraHuueckux coennueHuit A. M. bytneposa,
e€ ocHoBHble moNOKeHHUs. CTpPyKTypHBIE (GOPMYJIBl OpPraHWYECKUX BewiecTB. [omonorus,
n3oMepusi. XMMHUUYECKasl CBSI3b B OPraHUUYECKUX COCAMHEHMSIX — OIMHAPHBIE U KPATHBIE CBA3HU.

[lpencraBienne o  kiaccu(ukanuu — OpraHMYecKux  BemiecTB.  HomeHkiarypa
OpraHMYECKMX COEIMHEHUN (CHUCTeMaTHdecKas) M TpPUBHAJIbHbIE Ha3BaHUS BAKHEHIINX
IIPEICTaBUTENIEN KIIACCOB OPraHU4YECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YUEHHUsS BEIIECTB U UX IMPEBPALICHUI: 03HAKOMJICHHUE C
oOpa3laMu OpraHWYECKUX BEIECTB M MarepHallaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHX BEIIECTB, HAONIONEHHE ¥ ONHCAaHHE JEMOHCTPALMOHHBIX ONBITOB IIO
IIPEBPALIEHUIO OPTaHUYECKUX BEILIECTB [IPU HarpeBaHuu (TU1aBjaeHUE, OOyIIIMBaHUE U TOPEHHUE).

YriieBonoponsl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psjl. MeraH M 3TaH — MpocTellIne
NPEACTaBUTENIN AJIKaHOB: (PU3MUYECKME M XHUMHUYECKHE CBOWMCTBA (pEakiuu 3aMeuleHUs |
TOpPEHMS), HAXOXKACHHUE B IPUPO/JIE, MTOITYUEHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUI psl. DTHIIEH U MPONUIEH — MPOCTEHUIINe
NPEACTaBUTENIN AJKEHOB: (H3MYECKHEe W XHWMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHHMS,
raJIor€HUPOBAHMUS, TU]IpaTallii, OKUCIEHUS U MOJIMMEPU3ALUH ), TOJyYEHUE U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u merunOyraameH-1,3: cTpoeHHe, BaXHEUIINE XWMHUYECKHE
cBoiicTBa (peakius nonuMepusanun). [lonyuenne CHHTETHYECKOTO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJOTMYECKUH psA. ALETUIeH —
MPOCTEHIINI NPeCTaBUTENb aJJKUHOB: COCTaB, CTPOEHUE, (PU3HUECKHEe U XUMUYECKHUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, FAJIOT€HUPOBAHUS, THIpaTallu, TOPEHUS ), TOTy4YEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (HU3MYECKHE U XUMHUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHNS M HUTPOBaHUs), NMOJyYeHHE W TNpUMEHeHHe. Tomyon: cocmas, cmpoenue,
@uszuueckue u xumuyeckue ceoucmea (peaKyuu 2ai02eHuposanus U HUmMpOGaHus), noIy4eHue u
npumenenue. TOKCUYHOCTb apeHOB. [eHeTnyeckas CBSI3b MEXAY  YIIEBOJOpPOJAMH,
MPUHAJISKAIIMMHU K pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHbIil Ta3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepalOTKM HEPTU: MEpPEeroHKa, KpPEeKHHT
(TepMHUECKH, KaTanUTUYeCKUit), mupoau3. [IponykTsl nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBII yroiib U MpOIyKTHI €10 nepepadoTKH.

OKCIIepUMEHTAIbHBIE METOJbl M3YUEHHUs BEIIECTB U UX MPEBPALICHHUI: 03HAaKOMJICHHE C
oOpa3lamu IiacTMacc, KayuykoB U pe3uHbl, koyuiekiuun «Hedtb» n «Yrompy», MonennupoBaHue
MOJIEKYJ YIJIEBOJIOPOIOB M TaJlOT€HONPOU3BOAHBIX, IPOBEACHHE NPAKTUYECKON paboThl:
MOJTyYEHHUE 3TUJICHA U U3yYEHUE ero CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHUMUYECKOM peakuuu (Macchl, 00bEMa, KOIMYeCcTBa
MCXOJTHOTO BEIIECTBA MM MIPOAYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB UM MPOTYKTOB PEAKIUN).

Kucaopoacoaepskaunue opranuieckue coeAuHeHUst

[IpenenbHble ONHOATOMHBIE CHOUPTHI. MeETaHON M 3TAHON: CTPOEHHE, (QU3NYECKUue U
XUMHYECKHE CBOMCTBA (peaklUuU C aKTUBHBIMHM MeETallJIaMH, TaJOT€HOBOAOPOAAMHU, TOPEHHE),
npuMeHeHre. BogopoaHbie cBA3M MEXly MOJIEKyJIaMu CIIUPTOB. [leficTBEe MeTaHoJa U 3TaHoja
Ha OPTraHU3M YEIIOBEKA.




MHOroaroMHble CIUPTHL. DTWUJICHIVIMKOIb W DIMLEPUH: CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBONMCTBA (B3aMMOJECHCTBUE CO ILIEJIOYHBIMU METAJJIaMH, KAaUECTBEHHAs peaKklus Ha
MHOI0OaTOMHbIE crnupThl). JlelicTBue Ha oOpraHusM uenoBeka. llpuMeHeHue mmMuepuHa u
ATUJICHITIMKOJIS.

@eHOoN: CTPOCHHE MOJIEKYNbl, (HU3MUYECKHe W XMMHUYECKHE CBOICTBAa. TOKCHYHOCTB
¢denomna. [Ipumenenue denomna.

Anpnerunasl M kemowusi. DopManbAETH, aueTaldbIeTu]: CTpOeHUe, (U3NYECKHe u
XUMHYECKHE CBOWCTBA (pPEaKLUU OKHUCIIEHHS U BOCCTAHOBJICHUS, Kau€CTBEHHBIE PEAKIUM),
[IOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/EIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHas U yKCyCHasi KHCIJIOTBI:
CTpoeHue, GU3NIeCcKre 1 XMMUYECKHE CBOMCTBA (CBOICTBA, 00IIKeE IS Kacca KUCIOT, pEeaKIus
TepudUKaNMN), TONydyeHHe U mpuMeHeHne. CrTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
NPEACTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, HX
MOIOLIEE NEUCTBHE.

Crnoxsble dQUpPHl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['HMIPONN3 CIOXKHBIX 3(UPOB.
Kupsl. ['unponns xxupos. [Ipumenenue xupos. bruonornyeckas poib )KUPOB.

YrneBonbl: cocTaB, KilacCU(pUKalus yriieBoaoB (MOHO-, M- U moixrcaxapusl). [roko3a —
IPOCTEHIINM MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (PU3NYECKUE M XUMUYECKHE
cBolicTBa (B3ammoneicTBre ¢ ruapokcuaoM Mmeau(ll), okuciaeHHe aMMHAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBlIeHHME, OpOXKEHHE TIIOKO3bl), HAXOXKJIEHHE B MPHPOAE,
npuMeHeHue, ononoruyeckas posib. otocunte3. PpyKTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nesmtronosa kak npupojHble nonuMepsl. CTpoeHHe Kpaxmaia U LEUII0I03bI.
duznyeckrue 1 XMMUYECKUE CBOMCTBA Kpaxmaa (TUAPOJIN3, KaueCTBEHHAs! PEAKIIHUS C HOJIOM).

OKCIIEpUMEHTAJIHBIE METO/bl M3YyYEHHUs BELIECTB U MX IPEBPALLEHHUI: IPOBEICHUE,
HAOJIOIEHNE M ONMCAaHWE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHbIE
peakuuy OJHOATOMHBIX CHHUPTOB (OKHciIeHHe 3TaHona okcugoMm wmenu(ll)), mMHOroaromMHbIX
cnuproB (B3auMojeicTBue mHuepuHa c¢ ruapokcunom wmenu(ll)), anbrerunoB (oxkucieHue
aMMuayHbIM pacTBopoM okcuzaa cepedpa(l) u runpokcugom wmenu(ll), B3ammonelicTBue
KpaxMajga ¢ HOJOM), MPOBEIACHUE TMPAKTUUECKOW pPabOThl: CBONCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bolunicnenuss mo ypaBHEHMIO XMMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJTHOTO BEIIECTBA MJIM MPOAYKTA PEAKINH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUH).

A3oTcoepkaline opraHM4ecKie COeTMHEHNS.

AMUHOKHCIOTBl Kak aM@OTepHble OpraHMyYecKkue coequHeHus. Dusndyeckue u
XUMHYECKHE CBOMCTBA AaMMHOKMCIOT (Ha IpuMepe DIHIMHA). buomornyeckoe 3HaueHue
aMuHOKHUCIOT. [lenTuabt.

benkn kak mpupoaHBIE BBICOKOMOJIEKYISIpHBbIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHUYECKHE CBOICTBa O€JNKOB: THIPOJIN3, JEHATypalus,
KaueCTBEHHbIE peaKlIUy Ha OEJIKH.

OKCIepUMEHTAIbHBIE METOJbl M3y4EHHUsS BELIECTB M MX IpeBpallleHuil: HaOmroaeHue u
ONMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIeHaTypalus OeNKOB NpH HarpeBaHUU, I[BETHHIE
peakiuu OeIKOB.

BbicokoMoJieky/IsipHbIe COeINHEHUsI

OcHOBHbIE TIOHATUS XHMHH BBICOKOMOJIEKYJISPHBIX COCAMHEHHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEeHb IOJIMMEpPU3alluu, CpelHss MoJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COEIMHEHUHN — MOMMEPU3AIIHs U MTOJIMKOH IEHCAITHS.

OKCIIepUMEHTAIbHBIE METOJbl M3YUEHHUsl BEIIECTB U UX MPEBPALICHUI: 03HAaKOMJICHHE C
oOpa3lamMu IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB.

MexnpeMeTHbIE CBA3H.



Peanuzanus MexnpenMeTHBIX CBA3€H MU M3ydeHHMU opraHmdeckod xumuu B 10 kmacce
OCYILIECTBIIETCS 4Yepe3 HCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U
HOHSTHUMH, SBJISIOLINXCS CUCTEMHBIMU JUIsl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecrecTBEHHO-HAyyHbIC MOHATHUSA: SBICHHE, HAy4HBIA (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHajW3, CHHTE3, Kiaccu(uKanusi, NEepUOAMYHOCTh, HaONIOAEeHUEe, H3MEpPEHHE,
AKCIEPUMEHT, MOAEIMPOBAHUE.

®u3nkKa: Marepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIeTUUECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BELIECTBA, (pU3MUECKUE BEIMYMHBI U €AMHUIIBI
UX U3MEpPEHUS.

Buonorusi: xnerka, opranusm, Omocdepa, oOMeH BemeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BeleCTBA (OCIKH, YITICBOABI, XKUPHI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, MOJIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: NUIEeBble TPOAYKThI, OCHOBBI PallMOHAILHOIO MUTAHUS, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE ITpENapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

Teoperuyeckue 0CHOBbI XMMHMHU

XuMuyeckuid anmeMeHT. AToM. Slapo aroma, wu30TONBL.  ONEKTpOHHas 00O0J0dKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0- ameMeHThl. OCOOCHHOCTH
pacnpezesieHus: EKTPOHOB MO OpOMTANIIM B aroMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHPHUTyparus aTOMOB.

Ilepnonmueckuii 3akoH u Ilepumonmyeckas cucrema XuMuYeckux ismemeHtoB I .
MenpeneeBa. Cps3p mnepuonuyeckoro 3akoHa u [lepuoguueckoil CHCTEMbBl XHUMHUYECKHX
anemenToB JI. . MenzeneeBa ¢ COBPEMEHHOI TEOpUEl CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIOXKHBIX BEIIECTB
[0 TpyNnaM U nepuoaaM. 3Ha4eHUe NePUOANYECKOTO 3aKOHa B Pa3BUTUH HAyKHU.

Crpoenue BemiecTBa. XHUMHUYECKash CBsI3b. BuAbl XUMHUECKOM CBS3M (KOBaJIEHTHAas
HEeNoJsipHasl W TOJSpHAs, MOHHAsA, MeTalaudeckas). MexaHu3mbl 00pa3oBaHUs KOBAaJIEHTHOMU
XUMHUYECKOH CBs3u (OOMEHHBIM M JTIOHOPHO-aKLENTOPHBIN). BomoponHas cBsi3b. BaneHTHOCTD.
OnexTpoorpunareabHocTh. CreneHb okucaeHus. IoHbl: KATHOHBI M AHWOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BElIeCTBA. THUIBl KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUINYECKON PEIIETKU.

[TonsiTve 0 qucnepcHBIX cucTteMax. MIcTUHHBIE U KOJUIOMIHBIE pacTBOpBL. MaccoBasi 10Js
BEIIECTBA B pacTBOPE.

Knaccudpukanuss Heopranumueckux coeauHeHuid. HomeHknarypa  HeopraHM4ecKHX
BellecTB. [eHeTnyeckass CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAIEKAIMUX K Pa3InIHBIM
KJIaCCaM.

Xumunueckass peakuus. Kraccubukanus XUMHUYECKMX peaklUid B HEOPTaHUYECKOW U
OpraHMYeCcKOM XMMHUU. 3aKOH COXPAHEHHUS MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEeBpaLICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTuMble peaklUu.
Xumuyeckoe paBHoBecHe. (DakTOpbl, BIUAIOIIME HA COCTOSHHE XUMHYECKOTO PaBHOBECHS.
[Tpunnun Jle Ilarense.

Onexrponutuyeckas aucconuanus. CunbHble U ciadble An1eKTponauThl. Cpena BOAHBIX
PacTBOPOB BEILIECTB: KHUCIIasA, HEUTpaIbHas, IIEIIOYHAS.

OKHCTUTENbHO-BOCCTAaHOBUTENIbHBIE PEAKILIUU.

OKCIIEpUMEHTAJIBHBIE METOIbl M3Y4YECHHs BEIECTB M UX IPEBPALECHUN: NEMOHCTpaLUs
tabmun «llepuoamdeckass cuctema xumuueckux snmeMeHToB J[. M. MenpaeneeBa», u3ydeHwHe



MoZENe KPUCTAIMUECKUX PEHIETOK, HAONMIONEHHE M ONHMCAHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3loKEHHWE MEPOKCHIa BOAOpPOAA B IPUCYTCTBUM KaTalau3aropa,
OIpE/ICJIEHUE CPENbl PACTBOPOB BELIECTB C IOMOUIBI0 YHHBEPCAJIBHOIO MHJMKATOpa, PEaKLUU
MOHHOTO OOMEHa), MPOBEACHHE IMPAKTUYECKON paboThl «BnusHue pa3nuyHbIX (PakTopoB Ha
CKOpPOCTb XMMHUUYECKOH peakLum».

Pacuérnble 3anaun.

PacuéTel 10 ypaBHEHUAM XUMHUUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyéThl C UCIOIb30BAHUEM MOHITHSI «MaccoBasi A0S BELLIECTBAY.

Heopranuveckasi xumusi

Hemeramnel. Ilonoxenue HemeramioB B llepuonnueckold cucreMe XUMHUYECKHX
anemenToB J[. M. MenneneeBa U OCOOEHHOCTH CTpoeHHUs aromoB. (PDu3nueckue CBOMCTBA
HEMETaJIOB. AJJIOTPONHUS HEMETAIUIOB (Ha IpUMeEpe KUCIopoaa, cepbl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, cepbl, a3ora, (ocdopa,
yriiepoAa U KpEMHHUSA) U UX COSAUHEHUN (OKCUIOB, KUCIOPOACOAEPKALINX KUCIIOT, BOIOPOIHBIX
COEJIMHEHUN).

IIpuMeHeHne BaKHENIINX HEMETAIIOB U UX COCUHEHUN.

Meransl. [lonoxenne Merainos B Ilepuoguyeckoil cucreMe XUMHUYECKUX 3J€MEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04YeK aroMoB MeTasuioB. OOmiue
¢uznueckue cpoiicTBa MeTaysioB. CIulaBbl METAUIOB. DJIEKTPOXUMHUUYECKUN psfl HANpsSKEHUM
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWMIIUX METAJJIOB (HAaTpHWil, Kaiui, KajdblMHd, MarHuu,
AJTIOMUHUM, IIUHK, XPOM, KeJIe30, MEJb) U UX COCAMHEHU.

OO6mme cocoObl moryueHust MeTaiwioB. [[puMeHeHrne MeTauioB B OBITY M TEXHHKE.

OKCIIEpUMEHTAJIbHBIE METO/bl H3YYEHHUs BELIECTB M MX IpPEBpalllEeHUui: H3ydyeHue
KOJUIEKIIMH «MeTasuibl ¥ CIIaBbl», 00pa3l0B HEMETAIUIOB, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 33/1ad,
HAOJIOIEHUE M OIMCaHUE JIEMOHCTPALMOHHBIX M JAO0OPAaTOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUIPOKCH/IAa aJIIOMUHHUS C PACTBOPaMH KHUCIIOT U IeJI0Yel, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHBI
METaJIJIOB).

Pacuérnrie 3amaun.

Pacuérbl macchl BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 Y4YacTBYIOUIMX B pEaklMU BEUIECTB, pacd€Tbl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumMun B o0ecriedeHUH SKOJIOTHYECKOM, YHEPTeTUYECKON U TUIIEBON 0€3011acCHOCTH,
pazButud MeauuuHbl. [loHSTHE O HaydyHBIX MeETOAAX IO3HAHMUS BEUIECTB M XUMHUYECKHX
peaKumii.

[IpencraBnenus 00 OOmMMX HAyyHBIX MNPUHLIMIAX MPOMBIIUIEHHOTO IOJYYEHUs
BAKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MaTepuasoB: Ba)KHEWIINE CTPOUTEIbHBbIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMHUKa, Marephayibl AJis SJIEKTPOHHKH,
HaHOMaTepuaJbl, OpraHnYeCcKrue U MUHEpaIbHbIE YT0OpEHHUSI.

XvMHS ¥ 310pOBbE YEJIOBEKA: MpaBHJIa KCIONb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO UCIIOIb30BaHUs MpernaparoB ObITOBOM XMMUU B OBCEHEBHON KU3HU.

MexnpeMeTHbIE CBA3H.

Peanu3zanus MeXINpeIMETHBIX CBS3€H MPH U3YYEHHH OOIeH M HEOpPraHUYeCKON XHMHUU B
11 xjacce OCyIIECTBIACTCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK Y MOHATHUH, SIBIAIOMINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO61re ecTecTBEHHO-HAaYYHbIE TIOHSTHS: HayYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIU3,
CUHTE3, Kiaccuukanus, MNEepPUOAUYHOCTb, HAOIIOEHUE, SKCIEPUMEHT, MOJEINPOBaHuUE,
U3MEpeHHe, SBJICHHE.



®usnka: mMarepus, SHEprus, Macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, H30TOI,
pPaIuOaKTUBHOCTh, MOJIEKYJNa, SHEPreTUYECKH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHUE BELIECTBA, (PU3NUECCKHIE BEIUYMHBI U SAUHUIBI UX U3MEPEHHSI, CKOPOCTb.

Buonorusi: knerka, opraHm3M, SKOCHUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, OJIE3HBIE UCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKasT  MPOMBIIIEHHOCTD, MeTaJulyprus, IIPOU3BOACTBO
CTPOUTENBHBIX MaTepuaos, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOACTBO, NUIIEBas
IPOMBIIIICHHOCTh, (hapMaleBTHYECKass IMPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUYECKHUX
[IPENaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MarepHalloB, JIEKTPOHHAsI IMPOMBILUIEHHOCTD,
HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INTPOI'PAMMBLI 110 XMMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHUS OOYyYaIOIIUMUCS
IporpaMM CpeAHEro o0Imero oopa3zoBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
Haydno-mMeTonndeckoii OCHOBOW sl pa3pabOTKU IUIAHUPYEMBIX PE3YJAbTaTOB OCBOCHHSA
IIPOrpaMM CPEIHETO 0011ero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MTOIXO.

B coorBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOXOA0M B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS NpeAMeTa «XHMHS» Ha YpPOBHE CpPEIHEro oOmero o0pa3oBaHHA
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOIINUE!

OCO3HaHHE OOYYAIOUIMMHCS POCCUHUCKOW TPa)KAaHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTU U CAaMOOIPEAEIIEHUIO;

HaJIM4Me MOTUBALUU K O0Y4YEHHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITIOUEBBIX
LIEHHOCTEW U UCTOPUUYECKUX TPaJULNii 0a30BOM HAyKHU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTbh OOydaroluxcs PYKOBOACTBOBAaTbCsl B CBOEH JIE€ATEIbHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKAMM, HPUCYLUIUMH LIEJOCTHOH CHUCTEME XUMHUYECKOTO
00pa3oBaHus;

HAJIMYME TPABOCO3HAHUS HKOJIOTUYECKOM KYIBTYphl M CHOCOOHOCTH CTAaBHUTh ILETH U
CTPOUTH )KMU3HEHHbIE TJIAHBI.

JInuHOCTHBIE pE3ynbTaTbl OCBOCHMS NpeaMeTa «XUMHUS» JIOCTUTAIOTCS B E€IMHCTBE
yu4eOHOM M  BOCIUTATEJIbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'YMaHHCTUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU M HUJ€alaMd  POCCHIICKOTrO
TPaXIAHCKOTO OOIIECTBa, MPHHATHIMH B OOIIECTBE HOPMaMH M NpPaBUJIAMHU IOBEICHHS,
CIOCOOCTBYIOUIMMH IpOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH O0YYaIOIUXCSI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS IMpeaMeTa «XHUMHUS» OTpaxaroT c(pOpMHUPOBAHHOCTH
OMbITAa I[IO3HABATEIbHOM M MPAKTHUUECKOM JAEATEeIbHOCTH OOYYaloIIMXCsl MO peaau3aluu
IPUHSTHIX B OOIECTBE [IEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHUA:

OCO3HaHMsI 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MIpaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBONOPSIKY;

IPEJICTaBICHNUS O COLMAIbHBIX HOpPMax W IMpPaBUJAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NIEATENBHOCTU MPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MM03HABATEIbHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IpYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHUSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPHUYECKOMY W Hay4YHOMY HAcCJIEUI0 OTEYECTBEHHOU
XUMUU;

YBa)XEHHUS K TpoIlleccy TBOpUECTBA B 00JacCTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTM)KEHHS HAayKH €CTh PE3YyJbTaT IJIUTENbHBIX HAONIOACHUH,
KPOTOTJIMBBIX SKCIIEPUMEHTATbHBIX TIOMCKOB, TOCTOSTHHOTO TPpyAa YYE€HbBIX U IPAKTHKOB;

UHTEpeca U T[I03HABaTeNIbHBIX MOTHMBOB B IIOJyYEHHUM M TOCIEAYIOLIEM aHaju3e
uH(GOpPMAIH O IEPEOBBIX TOCTHKEHUSX COBPEMEHHON OTE€UeCTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLIEHHWBaTh CHUTYyallud, CBSA3aHHbIE C XUMUYECKUMHU SBIECHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACh HAa MOPAJBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLICHMBAaTb CBOE IIOBEICHHE M IOCTYIKM CBOMX TOBapHILEH C IO3ULUI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN 3TUX ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHM LIEHHOCTEH 370poBOoro W Oe3omacHOro obpasa KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY M IICUXUYECKOMY 3/10POBBIO;

coOMoIeHUsT TpaBmwil OE30MacHOTO OOpalleHHs] ¢ BellecTBaMH B OBITY, MOBCETHEBHOMN
YKU3HU U B TPYAOBOH 1€ATENbHOCTH;

NOHMMaHMS LEHHOCTH TPaBWI WHAWBUIYAJIBHOTO U KOJUJICKTMBHOTO O€301acHOTO
IIOBEACHUS B CUTYALUSIX, YTPOKAIOIIKX 3I0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHUS TOCJIEACTBUA W HENPHUSITHS BPEIHBIX NPUBBIYECK (YMOTPEOICHHS aJIKOTos,
HapKOTHKOB, KypeHHUs);

5) Tpya10BOro BOCIIUTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIICIOBATEIbCKOM JIEATEIBbHOCTH,
0OLIECTBEHHO 10JIE3HOM, TBOPYECKON U IPYIMX BUJAX JEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKHX 3a7ad COLMAJIbHON
HAIpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPAKTUIECKOMY HM3YYEHHUIO MPOQECCHil pa3iiMyHOro pojaa, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS [TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXECHUS K TPYLY, JIIOJSAM TPYyIa U PE3yabTaraM TPYLOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAMBHUIYAJBbHON TpaekTOpuu 00pa3oBaHMUs,
Oynymieit mpodeccun U peanu3aii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0/10rMYeCcKOro BOCIINTAHMS:

9KOJIOTMYECKH 11€JIECO00Pa3HOr0 OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILECTBOBAHUS
JKH3HH Ha 3eMIIE;

NOHMMAaHHUS NIOOATBHOIO XapakTepa dKOJOTHYECKUX MPOoOJeM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJIHON U COLIMATBLHOM CPENbI;

OCO3HaHMsI HEOOXOIUMOCTH MCIOIb30BaHUS JTOCTH)KEHUN XUMUU JIJIsl pELIEHUs] BOIIPOCOB
PalMOHAIBHOTO PUPOIONIOIB30BAHMS;

AKTUBHOTO HEINPUATHS JEHCTBHM, NMPUHOCSALIMX BpEJ OKPYKAIOIIEH NPUPOIHOM Cpene,
YMEHHsI IPOrHO3UPOBATh HEOJIArONPUSITHBIE HKOJIOTMYECKHE MOCIEACTBUS MpPEeanpUHUMAEMBbIX
JIEMCTBUN U NPEAOTBPAIATh HUX;

HaJu4Mus pPa3BUTOIO HKOJOTHYECKOTO MBINUICHHS, SKOJOTMYECKOM KYJIbTYpbI, OIIbITa
JIEATEIbHOCTH  DKOJOTMYECKOM  HANpaBICHHOCTH, YMEHHMS PpPYKOBOACTBOBAaTbCs HUMH B
M03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMATIbHON MPAKTUKE, CIOCOOHOCTU U YMEHHSI aKTUBHO
MPOTUBOCTOSITH MJI€0JIOTUN XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MPaKTUKU;

MOHMMAaHUS CHEINU(PUKA XHMHUU KaKk HayKd, OCO3HaHUs €€ poiau B (HOpMUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUIEHUSI, CO3/IaHUU I[EJIOCTHOTO MPEICTABICHHS 00 OKpYKaroIleM
MHpE KaK O €IWHCTBE INPUPOJBI M YEIOBEKA, B IMO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny nIpobdaeM coXpaHeHHsI TPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COOON 3HAYMMOCTH XMMHH JJISi COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHUCTHYECKON HamNpaBiIeHHOCTU M Ba)KHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepuaibHON
KYJBTYpbI, pEHICHUH TNOOANBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOW, THIINEBOM U DKOJIOrMYecKkol Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
o0ecrevyeHnn yCaoBHM YCHEIHOTO TPy/a M 3KOJIOTUYECKH KOM(POPTHOM JKU3HHU Ka)KJOTO YiieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHUMAaHHsA CYIIHOCTH METOAOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJIyYaeMble 3HAHUS IS
aHamu3a M OOBACHEHMs SIBICHUI OKPYKAIOIIEro MHUpa U INPOUCXOASIIMX B HEM H3MEHEHUI,



YMEHHUS JIeJIaTh 000CHOBAaHHBIC 3aKTIOUEHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C 1EJBIO MOIYYeHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHLHO MCIIOJIb30BaTh XUMUUYECKHUE 3HAHMS ISl PEIICHUs TPOoOIieM
B pEaIbHBIX KU3HCHHBIX CUTYAIUAX;

MHTEpEeca K MO3HAHUIO U UCCIIEA0BATENIbCKOM 1EATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B COOTBETCTBUU C >KHU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pasIUuHBIX cdepax npodeccruoHaTbHON
JIeATETbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yabTaTbl OCBOCHHUS YYEeOHOro IpeaMera «XHUMHS» Ha YPOBHE
CpeIHero o01Iero 00pa3o0BaHMs BKIIFOUAIOT:

3HaYMMbIe TSI (DOPMUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIUXCS MEXKIUCHUIUTMHAPHBIC
(MexXnpeaMeTHbIe) OOIeHayYHbIE MTOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa
U crienu(puKy METOAO0B MO3HAHMSI, UCIIONIb3YyEMBIX B €CTECTBEHHBIX HayKax (Marepwsi, BEIIECTBO,
SHEprusi, sBJCHHE, MPOIeCcC, CUCTEMa, HAyYHBIM (PaKT, MPUHIIMUII, THIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpus, UCCleI0BaHNE, HAOMIOICHHE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpPCAIbHBIC yueOHbIe NEHCTBUSA (mo3HaBaTeNbHbBIC, KOMMYHHKATHUBHEIE,
peryiasTuBHBIE), oOecneunBaomme ¢GopMupoBaHue (YHKIIMOHATBHOW TIPaMOTHOCTH U
COLIMANILHOM KOMIIETEHIIUU 00Y4aIOIINXCS;

CIIOCOOHOCTh ~ OOY4YarIIMXCSl  HMCIONb30BaTb  OCBOCHHBIE  MEXAHCIMILTUHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHWS U YHUBEpCAJbHbIE Y4eOHBbIE JICHCTBUS B TMO3HABATEIbHOW U
COIMATbHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU yUE€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYASATUBHBIMU 1€ CTBUSIMHU.

OBy1aieHHe YHMBEPCAJIbHBIMYI Y4eOHBIMHU MMO3HABATEIbHBIMY /1€/iCTBUSIMH

1) 6a3oBbIe JIOTMYECKHE TeHCTBUSA:

CaMOCTOSITENIbHO  (pOPMYIIMPOBATh M aKTyaJIM3MpPOBaTh MpoOJieMy, BCECTOpPOHHE €&
paccMaTpHBarh;

ONpEeNeNsaTh LETu NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTUKEHUS,
COOTHOCHUTD PE3YABTAThI ACSITEIBHOCTH C MOCTABIEHHBIMU LEISIMU;

UCIIONIb30BaTh NMPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble MPU3HAKKM TOHATUH M YCTAHABIMBATh WX B3aUMOCBS3b, MCIOJIb30BAThH
COOTBETCTBYIOIIUE MOHATHUS AJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SBJICHMIA;

BBIOMpATh OCHOBAHUS U KPUTEPUU IS KIACCU(UKAIIUU BEIIECTB U XUMHUECKHUX PEAKIIHii;

YCTaHABIMBATh NPUYUHHO-CJIEICTBEHHBIE CBA3U MEXAY N3YyYaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIYKTHUBHBIC, JACIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PacCMaTpUBAEMBIX SBICHUSAX, (OPMYTUPOBATH
BBIBOIbI U 3aKJTFOUCHUS;

NPUMEHSTh B MPOIIecCe MO3HAHMSI, MCIONb3yEMbIE B XUMUH CUMBOIMYECKUE (3HAKOBBIC)
MOJIENIH, TTPE0OPa30BHIBATh MOJICTBHBIC MTPEICTABICHUS — XUMHUUECKHI 3HaK (CUMBOJ) 2JIEMEHTA,
xumMudeckas (opMmyna, ypaBHEHHE XHUMHUYECKOW pEaKIUH — TMPU pEHIeHUH Yy4eOHBIX
MO3HABATEIbHBIX M MPAKTUUYECKUX 3aJla4y, MPUMEHSATh Ha3BaHHbIE MOJCIIbHbIEC MPEICTABICHUS
JUTSL BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe McCJIeI0BaTEIbCKUE 1eCTBUS:

BJIaJIETh OCHOBAMH METOI0B HAyYHOI'O NTO3HAHHUS BEILIECTB U XUMHUECKUX PEAKIUN;

dbopmynupoBaTh LETUW W 3a/Ja4d  HCCICNOBaHHS, HCIONb30BATh IMOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JJISL Q)OpMHpOBaHI/ISI TUIIOTEC3bI IO MPOBECPKE NMPABUIIBHOCTU BBICKA3bIBACMBIX CYX(HGHHﬁ;

BJIaACTbL HABbBIKAMU CAMOCTOATCIIBHOTO IUIAHUPOBAHHUA W TPOBCACHUA YUCHUYCCKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIONATh 32 XOJOM MPOIEcca, CaMOCTOSTEIIBEHO



IPOTHO3UPOBATh €ro pe3ynbTar, (HopMynupoBaTh OOOOIIEHHS M BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB HCCIICIOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJICIIaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIeIOBAaTeIbCKOM W TPOEKTHOW JesATEIbHOCTH,
OpPOSIBIIATH  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PAa3JIMYHBIX METOJ0B ITO3HAHUS.

3) padora c nundopmanueii:

OPUEHTHPOBATbCS B  PA3JIMYHBIX HCTOYHMKAX HMHPOpPMAIUK  (HAYYHO-TIOMYJspHAs
JUTEpaTypa XUMHUYECKOTO COJICp)KaHUs, CIpaBOYHbIE TmocoOus, pecypcel HMHTepHeTa),
aHaTM3MpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB W (OpM MpencTaBiIeHUs, KPUTHUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTD;

dbopMyarpoBaTh 3aIpOCHl U NPUMEHSTH pa3IMYHBIE METOABl IMpPH IOHCKE U OTOOpe
UH(pOpPMaIH, HEOOXOIMMOM JJIsl BBIIOJTHEHUS YUeOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

nproOpeTaTh OIBIT WUCHOJNBb30BAaHHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMYy INpeacTaBieHUus HHGopManuu (CXeMbl,
rpaduKu, TuarpaMMebl, TaOJIHIBI, PUCYHKH U IpYTHUE);

UCTIONIb30BaTh HAyYHBIH S3BIK B Ka4eCTBE CPEIACTBA MpPH paboTe € XUMHUYECKON
uHpOpPMaIe: MPUMEHATh MEXIPEIMETHbIC ((pHU3MUECKne M MaTreMaTW4yecKue) 3HAKu W
CHUMBOJIBI, (hOpMYITbI, aO0peBHATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U IPE0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HAIVISTHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM 1eHCTBUSIMU:

3a[aBaTh BOIMPOCHI 10 CYIIECTBY O0CYX/IaeMOW TEMBbl B XOJ€ IUAJIOTA W/WIH TUCKYCCHH,
BbICKa3bIBaTh U, (OPMYIMpPOBaTh CBOM MPEAJIOKEHHUS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHON 3aa4u;

BBICTYyIaTh C IPE3EHTalUel pe3yJabTaToB IO3HABATENbHON NEATEIbHOCTH, IOJIyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPU BBIMOJIHEHUH XUMHUYECKOTO
OKCHEPHUMEHTA, MPaKTHUYECKON padoThl IO UCCIEIOBAHHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoeKkTa U (OpMYIMPOBaTH BBIBOJBI IO pe3ybTaTaM IPOBEIEHHBIX
WCCJIEJIOBAHUI MTyTEM COTIACOBAHMUS MTO3ULIMHI B X0/l 00CYXK/IeHUSI 1 OOMEHa MHEHUSMHU.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryisiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYILECTBISATH CBOIO IMO3HABATENbHYIO NIE€ATEIbHOCTb,
onpezaenss e€ eI U 33Ja4d, KOHTPOJIMPOBATh U MO Mepe HEeoOXOOUMOCTH KOPPEKTHPOBATH
npeiaraeMblii aJIropuT™M JAEUCTBUN MPHU BBITOJHEHUH YYEOHBIX M HCCIIEAOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosnee F3PPEKTUBHBIN CIOCOO UX pelIeHUs C yYETOM MOJyYEHUS] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKIMIX;

OCYUIIECTBIIATb CaMOKOHTPOJb CBOEH JAESITEIbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIIEHKHU.

INPEAMETHBIE PE3VJIBTATbHI

10 KJIACC

[TpenmeTHBIE pE3yNbTaThl 0CBOEHUS Kypca «Opranuueckas XUMHs» OTpaXKaroT:

c(OPMHPOBAHHOCTh MPEJCTABIECHUH O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HayyHOW KapTHHBI MHpPA, POJU XUMHMM B TO3HAHUM SIBIEHUH NpHPOAbI, B (HOPMHPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JHMYHOCTH, €€ (YHKUMOHAJIbHOH TI'pPaMOTHOCTH, HEOOXOJUMOM JUIs
pelIeHHs MPAKTUYECKUX 3a7a4 U SKOJIOTHYECKH 000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3710POBBIO
U IIPUPOJHOU Cpee;

BJIQJICHUE CUCTEMOW XHMMUYECKUX 3HAaHUH, KOTOpas BKJIKOUYAET: OCHOBOIIOJATAIOIINE
MOHTHS (XUMHYECKHI JEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYa, BaJ€HTHOCTb,
AIEKTPOOTPULIATETIBHOCTh, XHUMHYECKast CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U



COKpamiéHHasl), MOJIb, MOJIApHas Macca, MOJSAPHBIA  O00BEM, YIIEpOIAHBIH  CKEJeT,
(GyHKIIMOHANBHAS TPYIIa, pajuKai, H30MEpHUs, HW30MEpbl, TOMOJOTUYECKHI psill, TOMOJIOTH,
YIJIEBOZIOPO/IbI, KUCIOPOA U a30TCOJAEPKAlIUE COEAMHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COEAMHEHHUS); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUS OpPraHMYECKUX
BemiectB A. M. bymiepoBa, 3aKOH COXpaHEHMS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUECKUE 3HAHMSI, JIEKAIIME B OCHOBE IOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30IaCHOM UCTIOJIb30BAaHUH BAKHEUIIIMX OPraHMUECKUX BEIIECTB B OBITY
Y IIPAKTUYECKON JESITEIbHOCTH YEI0BEKA;

c(OpMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC NMPU3HAKHU MMOHITUHN, YCTaHABIMBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLME IOHATHS IIPU ONIMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALLCHUI OPraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIB30BATh XMMHUYECKYIO CHMBOJIMKY JUIS COCTAaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) GOPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKUX pEaKUUi, N3rOTaBIMBATh MOJAEIN MOJIEKYJ OpPraHMYEeCKUX BEIIECTB
JUISL WJUTFOCTPALlMU MX XMMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHHI YCTAaHABIMBATH NMPUHAICKHOCTh N3YUYEHHBIX OPTaHUYECKHUX
BEIIECTB MO0 WX COCTaBY M CTPOCHUIO K ONPEACTIEHHOMY KIIAacCy/TPyIIie COCIMHEHUH
(YyrmmeBomoposabl, KUCIOPOA U a30TCOAEpXkAlllu€  COECOUHEHHS, BBICOKOMOJEKYISPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHUs N0 cucreMarndeckoit HomeHkiarype (IUPAC), a Taxxke
IPUBOAUTH TPUBHAJIbHBIE HA3BaHUS OTAEJIbHBIX OPraHWYECKUX BELIECTB (STUJIEH, MPOIMMJIEH,
alleTUJICH, STWICHIIMKONb, TIWIEPUH, (eHOd, (OpMaibACTHll, aleTalbIeTHA, MypaBbUHAs
KHCJIOTa, YKCyCHAsl KUCJIOTA, OJCMHOBAs KHUCJIOTa, CTEApUHOBAs KUCIOTA, TIIIOKO3a, (hpyKTO3a,
Kpaxmall, LIeJUII0J103a, [JIUIHUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHJIB XWMHUYECKOW CBS3M B OPTraHUYECKHUX
COEIMHEHUX (OUHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHMSI NPUMEHATH MOJOKEHUS TEOPUM CTPOEHHUS OpPraHMYeCKHX
BeniecTB A. M. BymiiepoBa aisi 0ObsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHMsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh COCTaB, CTPOEHHUE, (uU3MUecKue u
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEACTaBUTENIEH Pa3IMUHbIX KJIACCOB OPTaHUYECKUX BEILECTB
(metaH, »TaH, OSTWJIEH, NPONWJIEH, aleTuiieH, OyramaueH-1,3, MerunOyramuen-1,3, OeHzom,
METaHOJ, 3TAaHOJI, 3TUJIEHIJIMKOJb, MIMUEPHUH, (EHOJ, alleTajabJAeTul, MypaBbUHAs U yKCyCHas
KHUCJIOTBI, IVIIOKO3a, Kpaxmaj, UeJIoi03a, aMHHOYKCYCHas KHCII0Ta), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKJY HUMHU YPaBHEHUSMU COOTBETCTBYIOLIUX XHMHUYECKUX pEaKLIUi ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (HOpMYT;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTEPU30BaTh HCTOYHHKHU YIJIEBOJOPOIHOIO CBIPhS
(HedTb, TPUPOJHBIA Ta3, Yroyib), CIOCOOBI WX MEpepadOTKM U TMPAKTUUYECKOE NpPHUMEHEHUE
MPOAYKTOB NEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCICHUS IO XUMHYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBAa HCXOIHOTO BEIIECTBA WJIM NPOAYKTAa PEaKIUU MO H3BECTHBIM
Mmacce, 00bEMY, KOJTMYECTBY OTHOTO U3 UCXOIHBIX BEIIECTB UM MPOILYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUNW 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, KCIONb3YEMBIX B XUMHUHM TPU H3YYEHUU BEUIECTB W XUMHUYECKHX SIBICHUI
(HaOmrofieHHe, UW3MEpPEeHHe, OJKCIIEPUMEHT, MOJEIUPOBAaHHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIs IPUHSITHS PEIIeHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHbIX
C BEILIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUN COOIONATh MpaBUjia TMOJB30BAHMS XUMHUUYECKOH TOCYION U
nabopaTopHBIM 000pYIOBaHUEM, a TAK)Ke MpaBUiia OOpAIeHHs] C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JIAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUHM IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIIECTB IIPH HATPEBAaHHUM, MOJyYEHHE ITHIIEHA M U3y4YEHUE €ro
CBOWCTB, Kaue€CTBEHHbIC pEAKIMM OpPraHMYEeCKUX BELIECTB, JAEHaTypauus O€JKOB MpH



HarpeBaHUU, IIBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHH C MpaBHJIAMH TEXHHUKH 0€3011aCHOCTH
npu OOpalleHuu C BEIIECTBAMU M Ja0OpaTOpHBIM O0OPYIOBAaHUEM, MPEACTABIATH PE3yIbTaThI
XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3aliCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIHNA H
(dbopMyIHpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YIITATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
NOJTY4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpecTBa MaccoBoi nHpopmauu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHH COONIOAATh MpaBWJIa SKOJOTHYECKH Iefecoo0pa3Horo
NOBEACHUS B OBITY M TPYIOBOM MAEATENBHOCTH B LEJISAX COXPAHEHHS CBOETO 3I0POBBSI U
OKpY’Karollleil IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbicha mnokaszarens I[IJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBILICHUS U MPEJOTBPALICHUS WX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsl 0Oy4aroLMXCs C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/I0pPOBbSl: YMEHHUE IPHUMEHATH
3HaHMSI 00 OCHOBHBIX JIOCTYIIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBIICHUI;

JUTSL CIICTIBIX M CITA00BUAANINX OOYJarOIUXCs: YMEHHE UCIIOIb30BaTh Pelbe(hHO-TOUCUHYIO
cucremy obo3Hadenuii JI. Bpaiins s 3anucu XuMU4ecKux (hopmyd.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HEOpraHudeckas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH: O XHMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAay4YHO! KapTUHBI MHUpa, POJIM XUMHUHM B IIO3HAHUU SBICHUH OPUPOAbI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIBTYPbl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIWMOW st
pelIeHHs IPaKTUYECKUX 3a/1a4 ¥ KOJIOTMYECKH 000CHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/10pPOBbIO
Y IIPUPOJHOM Cpere;

BJIaJICHUE CUCTEMOW XHWMHUYECKHUX 3HAaHUH, KOTOpas BKJIIOUYAET: OCHOBOIOJATAIOIINE
HOHATHS (XMMUYECKUH JJIEMEHT, aTOM, M30TOIl, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MoOJIeKyJa, MOJIb, MOJISIpHBIA 00BEM, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYEcKass CBs3b (KOBaJE€HTHAas, WOHHAs, METaJUIMUecKas, BOAOPOAHAsA),
KpUCTAJJIMYecKasi  pemérka, TUIbl XMMHMYECKMX  peakUui, pacTBOp, DIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AIIEKTPOIUTHYECKAs JUCCOIMAIMS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON  peaklMM, XUMHYECKOE paBHOBECHE); TEOPUM M 3aKOHbl  (Teopus
ANEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckuit 3akoH J[. WM. MenpaeneeBa, 3akoH
COXPAaHEHHUsl MacChl BEIIECTB, 3aKOH COXPAHEHHS U IMPEBPALICHHUS YHEPrUd MPU XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XHMHMHM, MHUPOBO33PEHUYECKHUE 3HaHMS,
JeXalue B OCHOBE IIOHMMAaHHS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SBJICHUH,
(akToIOrNYECKUE CBEACHUSI O CBOMCTBAX, COCTaBE, NOJYyYEHUH U OE€30MMaCHOM HCMOIb30BaHUU
BaXHEHUIIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JEeSTEIbHOCTH YEIOBEKa;

c(hOpMUPOBAaHHOCTh YMEHUH BBISIBIIATH XapaKTEepHbIE MPU3HAKU MOHATUH, YCTaHABIUBAThH
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS NMPU OMHUCAHUH HEOPTaHUYECKUX
BELIECTB U UX IPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHUS
dopMyn BelIeCTB W ypaBHEHUN XHMHUYECKHUX PpEaKIHi, CHUCTEMAaTUYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIbHBIX HEOPraHWYECKHUX BEHIECTB (YrapHbId Ta3s,
VIJIEKUCIIBIA a3, aMMHaK, raméHas W3BeCTh, HEraméHas H3BEeCTb, MUThEBAsl COAA, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAETATh BAJIEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUECKHUX
AJIEMEHTOB B COEIMHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XUMHUECKOU CBsI3U (KOBaJIeHTHAsl, HOHHA,
MeTaJJInyecKasi, BOJOPO/IHASI) B COCIUHEHUSX, TUIl KPUCTAJUIMYECKOW PEMETKH KOHKPETHOTO
BElIeCTBa (aTOMHasi, MOJIEKYJspHas, WOHHAasl, METaJUIM4YecKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHECHMI;



c(OpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIIC)KHOCTh HEOPTAaHUUECKUX BEIIECTB
0 UX COCTaBY K ONpPEACIEHHOMY KJacCy/TpyIie coeTuHeHUH (IIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEepHBIE THAPOKCUIBI, COITH);

c(hOpMUPOBAaHHOCTh YMEHUW pACKpBIBaTh CMBICI mepuoamueckoro 3akona JI. W.
MenneneeBa ¥ JAEMOHCTPUPOBATH  €r0  CHCTEMATHU3UPYIOIIYIO, OOBACHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh JJICKTPOHHOE CTPOCHHE  AaTOMOB
XUMHUUYECKHUX 311eMeHTOB 1—4 nepuoaos [lepuoanueckoil cucreMsl XxuMudeckux 3inemeHToB . U.
MenzeneeBa, HCHONB3YsS MOHATHS «S-, P-, O-2JIEKTPOHHBIC OpPOUTANINY, «IHEPTrEeTUYECKUE
YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHUMHUYECKHX D3JEMEHTOB U HUX
COCIMHEHUH 110 nepuoaaM U rpynnam [lepuonuueckoit cUCTEMBI XUMUYECKHUX A1eMeHToB /. M.
Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATh) O0IINE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BEILECTB Pa3jINYHbIX KJIACCOB, MOATBEP)KAATh CYLIECTBOBAHME I'€HETUUYECKON
CBS3M MEXJy HEOPraHMYECKHMH BEIECTBAMU C IIOMOILBIO YpPAaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKLIHIA;

c(OPMHPOBAHHOCTh yYMEHHS KJIAaCCH(PUIMPOBATh XUMHUYECKHE PEAKLIUHU IO Pa3TMIHBIM
NpU3HAaKaM (YUCIy W COCTaBy pEarnpymooluX BeHIecTB, TermioBoMy d3ddekry peaxmum,
M3MEHEHUIO CTEIIEHEH OKMCIIEHUS JJIEMEHTOB, 00paTUMOCTH PEaKLMM, YYaCTUIO KaTaJln3aropa);

c(OpPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIMNA Pa3IMYHBIX THIIOB, TOJHBIE
U COKpAIIEHHBIC ypaBHEHHS PEaKIMii HOHHOrO OOMEHA, YYHMTHIBAs yCJOBHSA, IPH KOTOPBIX ITU
peakuuy UAYT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, ITONTBEPKAAIONINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEILIECTB, pPACIO3HABAaTh ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

c(OpPMHPOBAHHOCTH YMEHHUH PAaCKpPhIBaTh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBHTEIHHBIX
peakuuii MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEAKIIHA;

c(OpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuuu OT
pa3IUYHBIX (AKTOPOB; XapakTep CMEIICHHs XWMHUYECKOrO PaBHOBECHS B 3aBHUCHUMOCTU OT
BHelIHero Bo3zeiictsus (npuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XUMHUYECKHE IPOLECCHl, JIekallue B
OCHOBE IMPOMBIIIJIEHHOTO MOJyYeHUs! CEPHOM KHUCIOThI, aMMHUaKa, a Takke cOPMUPOBAHHOCTD
NpEICTaBICHUH 00 OOLIMX HayyHBIX MPUHIMIAX WU 3KOJOTMYECKUX IpodjIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCIEHUS C HCHOJIb30BAaHUEM TOHATHUS
«MaccoBasi J0JsI BEIIeCTBa B PacTBOpe», OOBEMHBIX OTHOIIEHUN Ta30B NpPU XUMHUYECKUX
peakuusax, Macchl BEUIECTBAa UM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, TETUIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MaCChl BELECTB, IPEBPAIIECHUS U COXPAaHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUjIa MOJb30BAHUSI XUMHYECKOW MOCYIOH U
nabopaTopHBIM 000pYIOBaHUEM, a TAaK)Ke MpaBUiia OOpAIeHHsI C BEIIECTBAMHU B COOTBETCTBHUH C
MHCTPYKLHUSMU IO BBIOJHEHHIO JIAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IUIAHUPOBAaTh M BBIMOJHAT XUMHUYECKUNH HKCHEPUMEHT
(paznmoxeHne NEpOKCHAA BOAOpPOJAa B NPUCYTCTBUM KaTalau3aropa, ONpPEIEJICHHUE Cpeabl
pPacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAILHOTO MHJMKATOPa, BIUSHUE PAa3IUYHbIX (PaKTOpOB
Ha CKOPOCTb XMMHUYECKOM pPEaKIMH, peaklud HOHHOro oOMeHa, KayeCTBEHHbIE pEeakIuu Ha
cynbdar-, kapOOHaT- U XJIOPUJ-aHHOHBI, HA KaTHOH aMMOHHS, PELIEHHE 3KCIIEPUMEHTAIbHbIX
3ajad no TemMaMm «Mertamibsl» U «Hemeramib») B COOTBETCTBMM C MpaBUJIAMH TEXHHUKHU
0€30MacHOCTH P OOPALIEHUH C BEIIECTBAMH U J1A0OpaTOPHBIM 000PYIOBaHUEM, NPEACTABIATh
pe3ynbTaTbl XMMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpPOBaTh BBIBO/BI HA OCHOBE 3TUX PE3YIIbTATOB;



c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIU3UPOBATH XUMHUYECKYI0O HH(POPMAIHIO,
[OJy4YaEeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeAcTBa MaccOBOW KOMMYHUKauuu, HHTepHeTr u
JPYTHX);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAAaTh TpaBHJIa 3KOJOTHYECKH Ieeco00pa3Horo
NOBEACHUS B OBITY M TPYIOBOW MAEATENBHOCTH B LEJISIX COXPAHEHHS CBOETO 3I0POBBSI U
OKpY’Karolllell IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI
OnpeeIEHHBIX BEIIEeCTB, MOHUMAasi cMbIca nokasarens [1JIK, moscHsATs Ha mpumepax crocoobl
YMEHBILIEHUS U NPEAOTBPAILEHUS UX BPEIHOIO BO3IECHCTBUSA HA OPraHU3M YEJIOBEKA;

JUIsl 00y4aroIuXCcsl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS: YMEHUE IIPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMUYECKUX SBICHUM;

JUISL CJICTIBIX M CITA0OBUAIIMX 00YJAIONIUXCS: YMEHHE UCTIONIB30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3Hadenuit JI. bpaiins i 3anucu XuMU4ecKux (hopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacoB
Ne DJlIeKTpoHHbIe (LM (ppoBbIe)
HanmMeHoBaHue pa3aesioB 1 TeM POrpaMMbl Kontposabubl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl

e padoThbI KHe padoThbl

Pa3gea 1. Teopernueckne 0CHOBbI OPraHU4YeCKOl XUMHMHU

[Ipeamer opranndeckoit XuMuu. Teopust CTpOCHUS

1.1 . 3 bubmmoteka IIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa

Wroro no pazgeny 3

Pazgen 2. Yriiesogoponsl

2.1 [IpenenbHbIC YIIIEBOIOPOIBI — AJTKAHBI 2 bubmuoreka ITOK https://myschool.edu.ru/
H :

2.2 CUPEASILHAIC YIICBONOPOAINL: AIKCHEL, AIKA/HICHE, 6 1 Bu6mnuoreka ITOK https://myschool.edu.ru/
AJIKUHBI

2.3 ApoMaTrnveckue yrieBOIOpOIbI 2 bubnnoreka [{OK https://myschool.edu.ru/
IT

2.4 PHPOAHDBIE HETOTHII YIICBOIOPOAOE 1 X 3 1 Bu6moreka IJOK https://myschool.edu.ru/
nepepaboTka

Wroro mo pazneny 13

Pasnen 3. Kuciiopoaconepxanue oprann4eckue coeJuHeHUs

3.1 Crupthl. DeHod 3 bubnunoreka [{OK https://myschool.edu.ru/

3.2 Anpaerunsl. KapoonoBsie kucnotsl. CloKHBIE d3QHUPBI 7 1 bubmuoreka LIOK https://myschool.edu.ru/

3.3 VYrieBoasl 3 1 bubmauoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13

Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHu st

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 3 bubmoreka IIOK https://myschool.edu.ru/

Wroro no pazneny 3

Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S

5.1 [Tnactmaccel. Kayayku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOoHHbIe (1M (ppoBHIE)
HanmMeHoBaHue pa3iesioB U TeM NPOrpaMMbl KOHTPOJILHBI IIpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pasznea 1. Teopernyeckue 0CHOBbI XMMHUH
11 | Tiomormtescean auctons cimtmscctin sneveton 2L ; BuGanotexa LIOK
' pHOA T https://myschool.edu.ru/
Menneneena
bu6mmoreka [JOK
1.2 C .M o
TpoeHue BeriecTBa. MHOrooOpasue BelecTB 4 https://myschool.edu.ru/
bubaunoreka [IOK
1.3 X
HMITICCKHC peartini 6 1 1 https://myschool.edu.ru/
10T 1o hastel 13 bu6mmoreka [IOK
pasaety https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi XuMus
bu6mmoreka [IOK
2.1 M
CTaIlIbL ) 1 https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 H
eMeTaiLIbt 9 1 1 https://myschool.edu.ru/
2.3 CBA3b HEOPraHNYECKNX U OPTaHUYECKUX BEIIECTB 2 bubmorexa [TOK
' P P H https://myschool.edu.ru/
MToro 1o basien 17 bub6moreka [IOK
pasiery https://myschool.edu.ru/
Pasnen 3. XuMus u :KU3HL
bu6moreka [IOK
3.1 X
FIMIL H RIS HD 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koawsecrs yleKTPOHHBbIE U (pPOBbIE
n/n Tema ypoka o Tacop Hara oﬁpasoll);aTeanl:Ie [f)ecypcm
Bcero
1 [IpenMer opranuyeckoil XuMum, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE 1 bubamorexa LIOK
https://myschool.edu.ru/
5 Teopus cTpoeHus opraunueckux coenquuenui A. M. bytneposa, eé 1 bubmuotexa [IOK
OCHOBHBIC TTOJIOKEHHSI https://myschool.edu.ru/
3 [IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenknarypa 1 bubmuoreka LIOK
(cucremarrueckas) ¥ TPUBUAIIbHBIC HA3BAHUSI OPraHUYECKUX BEILECTB https://myschool.edu.ru/
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHH psij 1 bubmorexa IOK
https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTENILINE IPEICTABUTENN AJKAHOB 1 bubamorexa LIOK
https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubmorexa LIOK
’ https://myschool.edu.ru/
7 OTUJIEH U MPOINUJIEH — MPOCTENIINE NPEICTaBUTEIHN AJIKEHOB 1 bubamorexa IOK
https://myschool.edu.ru/
8 [Ipaktrueckas padota Ne 1. «[lonydenue sTuieHa 1 U3y4EHUE €TO CBOMCTBY 1 Bubmmorexa HOK
https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunoyraguen-1,3. [loayuenue 1 bubnuoreka [IOK
CUHTETHUYECKOTO KaydyKa U PE3UHBI https://myschool.edu.ru/
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSII. 1 bubnuorexa HOK
AlleTUIIeH — MPOCTEUIIHI MPEeICTaBUTEh ATKMHOB https://myschool.edu.ru/
11 Brraucienus mo ypaBHEHHUIO XUMUUECKON PEaKIuu 1 bubnorexa IOK
https://myschool.edu.ru/
12 ApeHbl: 6eH30I1 U ToNTyoJl. TOKCHYHOCTh apeHOB 1 Bubnuoreka [IOK



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/
https://myschool.edu.ru/

https://myschool.edu.ru/

13 I'eneTnyeckas CBsI3b yIIIEBOJOPOAOB, IPUHAIICKALIUX K PA3ITMYHBIM Bbubnuoreka LHOK
Kjaccam https://myschool.edu.ru/
14 [IpuponHbie HCTOYHMKY YITIEBOAOPOAOB: IPUPOAHBIN I'a3 U NOIYTHHIE Bbubnuoreka [OK
He(TsIHbIC ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu https://myschool.edu.ru/
15 [IpuponHbie ICTOYHUKH YTIIEBOJIOPOJIOB: MPUPOAHBIN I'a3 U MOMYyTHBIE bubmuoreka [IOK
HeTsHBIE ra3bl, HePTh U MPOIYKTHI €€ epepadboTKu https://myschool.edu.ru/
16 KontponbsHas padorta mo pazaeny «YriieBoiopoab» Bubmmorexa IOK
https://myschool.edu.ru/
bu6mmoreka IIOK
17 [IpenenbHble OTHOATOMHBIE CIIMPTHL: METAHOJI U ATaHOJ. BopopoaHas cBA3b
https://myschool.edu.ru/
bu6mmoreka IIOK
18 MHoOroaroMHble CIIUPTHI: ATUICHIJIMKOIb U INIMLIEPUH
https://myschool.edu.ru/
19 @DeHOo: CTPOCHHE MOJIEKYJIbI, (PU3MUECKHE U XMMUYECKHUE CBOICTBA, bubmuotexa [IOK
pUMCHEHHE https://myschool.edu.ru/
20 Anbreruasl: GopMaIbAerul U aleTaibaerua. AleToH bubamorexa LIOK
https://myschool.edu.ru/
21 OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOThI: MypaBbUHAs U bubmuoreka LIOK
yKCyCHasl https://myschool.edu.ru/
22 [Tpaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOW KUCIIOTHI» bubmmoreka LOK
https://myschool.edu.ru/
93 CreapuHOBas U OJEMHOBasl KUCIIOTHI, KaK MPEACTaBUTEIN BBICLIINX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
24 MBplI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEEe AeHCTBHUE bubmorexa LIOK
’ https://myschool.edu.ru/
o5 Crnoxxable 2(UPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ naponu3 bubmmorexa [IOK
CIIOKHBIX 3(DUPOB https://myschool.edu.ru/
26 JKupbr: Tunponus, npuMeHeHne, OMOJIOTHYeCcKas poilb )KHPOB bubmmorexa LIOK
’ https://myschool.edu.ru/
27 VYrneBoasl: coctas, Knaccupukanys. BaxkHemme npeacTaBUTeNu: MI0Ko3a, Bubnuoreka [IOK
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bpykTo3a, caxaposa

https://myschool.edu.ru/

28 Kpaxman u nemiono3a Kak IpUpoIHbIe TOTUMEPDI 1 bubmorera LIOK
https://myschool.edu.ru/

29 KontponbHas pabota o pazzueny «Kucinoponcoaepxaiiiue opraHidecKie 1 Bbubnuoreka [OK
COCITMHEHHUS) https://myschool.edu.ru/

30 AMWHBI: METHJIAMUH W aHWJIUH 1 bubmmorexa LIOK
https://myschool.edu.ru/

31 AMHMHOKHUCIIOTHI Kak aM(OTEepHBbIC OPraHUYECKUE COCTUHEHHMS, HX 1 bubmuoreka [IOK
OHoJIOrnYecKoe 3HaueHue. [lenTuabl https://myschool.edu.ru/

32 benku kak mpupoaHbIe BBICOKOMOJICKY/ISIPHBIC COSAMHEHUS 1 Brbmmorexa LIOK
https://myschool.edu.ru/

33 OCHOBHBIE TTOHITHSI XUMUHU BHICOKOMOJIEKYIISIPHBIX COSAMHEHUHN 1 Brbmmorexa LIOK
https://myschool.edu.ru/

34 OcCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COeTUHEHUI. 1 bubmuotexa [IOK
[TnacTMacchl, Kay4yKkd, BOJIOKHA https://myschool.edu.ru/
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTpOHHbIe Hn(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero ust
1 Xumuueckuit aneMeHT. Atom. M30Ton. DiIeKTpoHHAs KOHPUTypaIys 1 Bbubnuoreka [OK
aToMOB https://myschool.edu.ru/
9 Ilepnonuyeckuii 3akoH u [lepuonuueckas cucteMa XMMU4YECKUX 3JIEMEHTOB 1 Bubnuoreka [HOK
. 1. MenieneeBa, UX CBS3b C COBPEMEHHOMN TEOPHEH CTPOCHHUSI aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX
3 N 3 1 bu6mmoreka [JOK
COEMHEHUH 110 rpyIIaM 1 rnepuojaM. 3Ha4eHue NepruoIn4ecKoro 3akoHa 1
pyH P P https://myschool.edu.ru/
cucTeMbl XuMU4eckux semenToB JI.M. MenzeneeBa B pa3BUTUU HAYKU
Crpoenue BemiecTBa. XUMUYECKasi CBsI3b, €€ BUAbI; MEXaHU3MBI bubnuoreka [IOK
4 N 1
00pa3oBaHMsI KOBAJICHTHOM CBsS3U. BogopoaHas cBsi3b https://myschool.edu.ru/
5 Banentnocts. DnekrpoorpurniarensHocTh. CTenenp okucienus. BemecTsa L bubnuorexa LIOK
MOJICKYJISIPHOTO ¥ HEMOJICKYIISIPHOTO CTPOCHHUS https://myschool.edu.ru/
6 ITonsiTHE O IHUCTIEPCHBIX cUCTeMax. MICTUHHBIE U KOJJIOUIHBIE PACTBOPHI. 1 bubnuorexa HOK
MaccoBas 107151 BEIIECTBa B pacTBOpE https://myschool.edu.ru/
7 Knaccugukamnus 1 HOMEHKIIaTypa HEOPraHMYECKUX COCTUHEHUH. L bubnuoreka [IOK
['eHeTHueckas CBsI3b HEOPraHUYECKUX BEIIECTB, Pa3IMUHBIX KJIACCOB https://myschool.edu.ru/
Knaccugukanus XuMHUuecKuX peakivii B HEOPraHMYeCKol U OpraHnvYecKoil
¢ P P P bubmuoreka [IOK
8 XUMHUHU. 3aKOH COXPAHEHHs MAacChl BEILIECTB; 3aKOH COXPAHEHUS U 1
https://myschool.edu.ru/
IpEeBpALLCHHs] SHEPTUU TIPU XUMUUECKUX PEaKIHIX
9 C 06 % L butmoreka IIOK
KOpPOCTb peaKIIUu. aTHMbIe peaklMi. XMMUYECKOe paBHOBECHE
P P P P P https://myschool.edu.ru/
10 [TpakTuueckas pabota Ne 1. «BnusiHue pa3zinuuHbix (aKTOPOB Ha CKOPOCTh L bubnuorexa HOK
XUMHYECKOHM PeaKkinuy https://myschool.edu.ru/
OnexTponuTryeckas aucconuanus. [IonsaTue o BOJOPOJHOM NOKa3arese
1 (oH) p 5 r 1 bubmuoreka [IOK
actBopa. Peakiuu nonHoro ooMeHa. ['uiponan3 opraHuyeckux u
Pr)p P P P https://myschool.edu.ru/
HEOPraHMYeCKUX BELIECTB
12 OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiy. [lousTHe 00 snekTponu3e 1 Bubnuoreka [IOK

pacIuIaBoB U pacTBOPOB COJIEH

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

13 KoutponpHas pabora 1o paszeiy «TeopeTnyeckre 0OCHOBBI XMMUMN)
P P P Y P https://myschool.edu.ru/
Meraiuisl, ux nojaoxenue B Ilepuogudeckoit cucreMe XUMHYECKUX
bu6mmoreka [IOK
14 anemenToB /. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUS aToMOB. O01IHe
. https://myschool.edu.ru/
($u3HYEeCKHEe CBONCTBAa METAIIJIOB
. . bu6mmoreka IIOK
15 CruiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P HAPSXKEHU METAIIIOB
https://myschool.edu.ru/
16 XUMHYECKHE CBOMCTBA BAKHEUIIINX METAJIOB (HATPUiL, KJIU, KaJIbIIUM, bu6mmoreka IIOK
MarHui, aTFOMUHUIN) U UX COCAMHCHHIM https://myschool.edu.ru/
. . bu6bnnorexa IIOK
17 XHUMHYECKHE CBOMCTBA XpOMa, MEIM U UX COCTMHCHHI
https://myschool.edu.ru/
. . bu6mmoreka IIOK
18 XUMHYECKHE CBOMCTBA LIMHKA, XKeJe3a M X COCIUHCHUI
https://myschool.edu.ru/
19 [Tpaktuyeckas padora Ne 2. "Pemienue sKcriepuMEHTAIBHBIX 331a4 110 TEMe Bubmuoreka [OK
«Merasb»" https://myschool.edu.ru/
20 Hewmerambl, ux nonoxxenue B [lepuonnueckoit cucreMe XUMUYECKUX bu6mmoreka [JOK
snemenToB JI. . MenesneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB https://myschool.edu.ru/
21 duznyecKkre CBOMCTBAa HEMETAIIIOB. AJUIOTPOIHS HEMETAUIOB (Ha puMepe bu6mmoreka [JOK
KHCIIOpO/Ia, cephbl, pochopa u yrinepona) https://myschool.edu.ru/
. . bubaunoreka IIOK
22 XUMHUYECKHE CBOMCTBA TaJIOTE€HOB, CEPhI M UX COSTMHEHUI
https://myschool.edu.ru/
. . bubaunorexa IIOK
23 XuMHYeCcKre CBOMCTBA a30Ta, (pocodpa n uX coeTMHEHUN
https://myschool.edu.ru/
24 % . . bu6mmoreka IIOK
HMUYCCKHIE CBOMCTBA yIIIepoaa, KpEMHHUS M UX COSAUHCHUMI
yHIep P https://myschool.edu.ru/
. . bubnuorexa IJOK
25 [IpuMeHeHre Ba)KHEUILINX HEMETAJUIOB U UX COCIMHEHUM
https://myschool.edu.ru/
O0001eHne 1 cucreMarn3anys 3Haauil 1mo reme «Hemeraisny.
. bubmmoreka [IOK
26 Brluucnenust no ypaBHEHHUSIM XUMHUECKUX PEAKIUN U TEPMOXUMHUUECKUE
. https://myschool.edu.ru/
pacuérbl
97 [TpakTrueckas padora Ne 3. «PemieHne sKCriepuMEHTAIBHBIX 3a/1a4 10 TEMe bubmmoreka [IOK

"HemeTamie"»

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

28 KonTponpHas pabota mo remam «MeTamib» u «Hemerammbny 1 https://myschool.edu.ru/

29 Heoprannueckue u opranndeckue kucinorsel. Heoprannueckue u 1 Bbubnuoreka LOK
OpraHu4ecKre OCHOBAHHUS https://myschool.edu.ru/

30 AmpoTepHble HEOPTaHUUECKUE U OPTaHMYECKUE COSTUHEHHS. 1 Bbubnuoreka [OK
['eHeTHYeCcKas CBSA3b HEOPraHUUECKUX M OPraHMUYECKUX BEIICCTB https://myschool.edu.ru/

31 Posib xuMuu B 00ecriedeHUH SKOJIOTHYECKON, YHEPTETUICCKON U IMUIIEBON 1 bu6mmoreka [IOK
0€301aCHOCTH, Pa3BUTHU METUIIHbI https://myschool.edu.ru/

39 [IpencraBnenust 06 0OMUX HAYYHBIX MPUHIIMITAX TPOMBIITUICHHOTO 1 bubmuoreka [IOK
HOJTYYCHHUS] BAKHEUIIINX BEIIECTB https://myschool.edu.ru/

33 UYenmoBek B MUpPE BEIISCTB U MaTEPUAJIOB 1 Brbmmorexa LIOK
https://myschool.edu.ru/

34 XuMHs ¥ 370pOBbE YEIIOBEKA 1 Brbmmorexa LIOK
https://myschool.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus, 10 kimacce/ I.E. Pynsutuc, @.I. @enpaman., AknmonepHoe o01mecTBo «M3marenbcTBo
«IIpocsemenue»

* Xumus, 11 knacc/ IE. Pymzutuc, ®.I'. denpaman., ; AKIHOHEPHOE OOIIECTBO
«M3narensctBO «lIpocBemenuey

BBe,I[I/ITe BapUaHT

METOAUYECKUE MATEPUAJIbBI U1 YUUTEJA

1. M.A.Ps6oBa, Y.}JO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey», - M.: Dk3amen, 20191
2. O.C.I'abpuensn, N.IoctpoymoB «Xumudeckuit skcriepuMeHT B mkose 11 kmace»; - M.:
Hpoda. — 2019 rog.

3. lapmiun, A. I1. Heopranuueckas XuMusi B CXeMax, pucyHKax, Tabnuuax, popmymnax,
XUMUYECKUX PEakIusaX.-  2-€ u3ll., ucup. u joi. - CII06.: Jlans, 2006. — 288 c.
4 I1aBnos, H. H. O0mas u Heopranudeckass XuMmusl.- 2-e u3fl., nepepad. u gomn.- M.: lpoda,
2021- 496 c.: nn.
5. Xomuenko N.I. CO0pHUK 3a1a4 U yIIPaKHEHUHA IO XUMUU JIJIsl CpeTHEH HIKOJIbI/
N.I" Xomuenko.-2-e u3a. ucnp. u gon.— M.: PUA «Hosas Bonna»: U3narens Ymepenkos.-2010.-
214 c
6.Xomuenko U.I'. Pemenne 3agau mo xumun/ U.I. Xomuenko.— M.: PUA «Hosas BomHa»:
Wznarens Ymepenkos.-2010.-256 ¢
7.Xomuenko WN.I". [Tocobue mo xumuu i noctynaronux B By3sl/ N.I. Xomuenko.-4-e uzf. ucrp.
u gon.— M.: OOO «3narensctBo HoBast BonHa»: M3narens Ymepenkos.-2020.-480 ¢
8.0HnuKIIonennYecKuii cinoBaph oHoro xumuka / B.A. Kpurman, B.B. Cranno. — 2-e usn.,

ucnp. — M.: Ilenaroruxka, 1990. - 320 c.



HA®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
Beenute _ Benurenannsiehttp://www.chemnet.ru I'azera «Xumusi» u caift aist yuurens «S1
Uy Ha YPOK XMMUID

http://him.1september.ru Enqunas xomexuus LIOP: TIpenmeTHas kosutekius «XuMHs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC 3KCIIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro 061ieo06pa3oBarenbsHOro nopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.IO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas onuMmnmaja mKOJIbHAKOB 10 XUMUAU
http://chem.rusolymp.ru Opranuyeckast XUMHs: JIEKTPOHHBINA YICOHHK JIJISI CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHUU: JICKTPOHHBINA YUCOHUK
http://www.chemistry.ru /lictaHiiuoHHas OJIMMITHA A 10 XUMHH: TEJICKOMMYHHUKAIIHOHHBIN

o0Opa3oBareIbHbIN IPOEKT






