MUHHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUA
MunucrepcTBo 06pa3oBanus U Hayku PecnnyOimka Xakacus

YnpasJienue o0pazoBanusi OpaKOHUKU/I3€BCKOI0 MyHUIIMTIAJBHOT 0 pailoHa
MBOY "Urwcckas COLI "

PACCMOTPEHO COT'JTIACOBAHO YTBEPXIEHO
PykoBonurens [IHIMO 3am.aupekropa o YBP Hupexrop MBOY
€CTECTBEHHO- Paukosckasa O.}0. "Hrocckas COII"
MaTeMaTU4ECKOr0 IUKJIa [Tpotokom Nel ot «28» 08 Muxainosa T.C.
MBOY "Urocckas COLI" 2025 . [Tpukas Ne 99 ot «29» 08

Makcumosa E.B. 2025 .
[Tpotokois Nel ot «25» 08
2025 r.

AOKYMEHT NOAMUCAH
ONEKTPOHHOM NOAMUNCBLIO
PABOYAS TIPOI'PAMMA

(ID 8491337)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»
st oOy4aroruxcest 10 — 11 kmaccos

c. Uroc, 2025



MNOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o XuMuu Ha ypOBHE CpeIHEro o0Iiero oopazoBaHus pazpaboTaHa Ha
ocHoBe denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoit ®@epepanun», TpeOoBaHMII K pe3yjbTaTaM OCBOEHUS (enepanbHON
oOpa3oBaTenbHOM TporpamMmbl cpeaHero obmero obpaszoBanusi (POII  COO),
npenacraBieHHbIX B DenepanbHoM rocynapcTBeHHOM oOpa3oBatenbHoM cTanaapte COO,
¢ yuérom KoHuenuuu npenosaBanusi yueOHOro npeamera « XUMus» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoii ®denepaiuu, peann3yroldX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOTrpaMMBbl, I OCHOBHBIX NOJIOKEHUN «CTpaTernu pa3BUTHs BocnuTaHus B Poccuiickon
Oenepannn Ha niepuoa 1o 2025 roga» (Pacmopsbxkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOJIX0/I0OB K pa3pa0dOTKe MPOrpaMMbl MO XUMHH, K OMPEACICHUIO OO0IIeH
CTpaTerud OOyuyeHHUs, BOCIUTAHUS U Pa3BUTHS OOYyYaIOLIMXCS CPEICTBAMU y4eOHOTrO
npeamera «Xumus» g 10-11  kimaccoB Ha  0a30BOM  YpOBHE  COCTaBHIIM
koHuentyanpHple mnojoxkeHuss DGIOC COO o B3auMOOOYCIOBJIEHHOCTH IIEJIEH,
COJIEp)KaHusA, pe3ylbTaToOB OOy4YyeHUSs W TpeOOBaHM K YpPOBHIO TMOJTOTOBKHU
BBIITYCKHUKOB.

XuMmuyeckoe o0Opa3zoBaHuE, IMOJy4aeMOe€ BBIMYCKHHKaMH 0O01Ieo0pa3oBaTeIbHON
OpraHM3aly, SBJISIETCS HEOThEeMJIEMOM 4YacThi0 HMX 00pa3oBaHHOCTH. OHO CIYXUT
3aBepIIAIOLIUM H3TalloM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOYEBBIX LEHHOCTEW, MPUCYIINX LEIOCTHOW CUCTEMEe XMMHYECKOro o0pa3oBaHus. JTU
LIEHHOCTH KacaloTcs IO3HaHMs 3aKOHOB MPUPOAbI, (POPMUPOBAHMS MUPOBO33PEHUS U
o0mel KyJIbTypbl 4YeJlOBEKa, a TaKXKe HKOJOTMYeCKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 30pPOBbIO M HpHUpPOIHOM cpene. Peamusyercss xumumueckoe oOpa3oBaHue
o0yyaroIuxcsi Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS CpPEJICTBAMH Y4eOHOro
npeaMera «XUMHUS», COIEpKaHUE U TOCTPOECHUE KOTOPOTO ONPEAEIIEHB] B IIPOrpaMMe 10
XMUMHH € Y4€TOM CHelM(PHUKM HAyKH XUMHM, €€ 3HAueHHs B [O3HAHUM NPUPOAbI U B
MaTepuallbHOM KM3HM OOIIEeCTBa, a TaKXke ¢ y4éToM OOImMX LeJaed M NPUHIMIIOB,
XapaKTEpU3YIOLINX COBPEMEHHOE COCTOSIHME CUCTEMBI CPETHEr0 00LIero oopa3oBaHus B
Poccuiickoit @enepanuu.

XuMHUsL Kak DJEMEHT CHCTEMbl E€CTECTBEHHBIX HayK Hrpaer ocoOyi pojb B
COBPEMEHHON LUMBWIM3ALMM, B CO3JaHMM HOBOHM 0a3bl MaTepuanbHON KynbTypbl. OHa
BHOCHT CBOHM BKJIaJ] B (DOPMUPOBAaHUE PALIMOHAIBHOIO HAYYHOTO MBIIIEHUS, B CO3aHUE
LEJIOCTHOTO TMPEACTaBICHUs OO0 OKpYXalolleM MHpEe KaK O €IMHCTBE NPUPOABI U
4ejioBeKa, KoTopoe (OpMHUpPYETCsl B XMMUU HAa OCHOBE IOHMUMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaOIIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3H MEKIY CTPOCHHMEM BEILECTB, MX
CBOMCTBAMHU U BO3MOXXHBIMH 00JIaCTSIMU TPUMEHEHUS.

TecHO B3aMMOAEWUCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTajla
HEOTHEMJIEMON YaCThI0 MUPOBOW KyJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEHUTHOTO TPyAa
Y KM3HM KaXJ0ro wieHa obmectBa. CoBpeMeHHast XMMUS Kak HayKa co3uJaTesbHasi, Kak
HayKa BBICOKMX TEXHOJIOTUH HampaBjeHa Ha pelIeHHe TII00aJbHBIX MpolieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, HSHEPreTHUYECKOM, IHUILEBOU,
HKOJIOTUYECKOM 0€30IaCHOCTH U OXPAHBI 3710POBBS.

B coorBerctBUM ¢ OOmMMMH LEISIMH W TNPUHIMIIAMHA CPEIHEro o0Iero
oOpa3zoBanusi cojepkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBI ypOBEHb
W3yYeHUs]) OPHUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
00yyYaromuxcsi, HeOOXOAUMYI0O UM i BBIPAaOOTKH MHUPOBO33PEHUECKHX OPHEHTHUPOB,



YCHEIIHOTO BKJIKOYEHMSI B JKU3Hb COLIMyMa, IPOJODKEHHsSI 0Opa3oBaHUS B PA3IMYHBIX
001acTsX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBasionumu npeameTa « XUMHs SBIIOTCS 0a30Bble Kypcehl — «Opranndeckas
xumMus» U «OO0IIas 1 HEOpraHW4ecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SBJIAIOTCSI OCHOBBI 0a30BOM HayKu: CHUCTE€Ma 3HAHWUW 10 HEOPraHUYECKOUH
XUMUK (C BKIIOYEHHEM 3HaHUW U3 O0Omed XWUMHUU) W OPraHUYEeCKOM XUMUHU.
dopMupoBaHHE JaHHOW CHUCTEMBbl 3HAHWW TPHU HU3YYEHHHM IMpeaAMeTa O0OecrneyrBaceT
BO3MOHOCTb PACCMOTPEHHSI BCETO MHOTOOOpAa3us BEIIECTB HA OCHOBE OOLIUX MOHSTHIA,
3aKOHOB Y TEOPUM XUMHH.

CrpykTtypa coaepxkaHusi KypcoB — «Oprannyeckas xumus» ©u «OOmas u
HeopraHu4deckas XuMush» c(popMupoBaHa B MporpaMme o XMMHUK Ha OCHOBE CUCTEMHOT'O
MoAX0/a K U3YYEHUI0 YueOHOTO MaTepurasa u 00yCcIoBIeHa UCTOPUUECKH 000CHOBAHHBIM
pa3BUTHEM 3HAHUM Ha ONpelNeNEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKOM XHMMHHU BEUIECTBA PAacCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKOW TEOpUU
CTPOEHUSl OpPraHUYECKUX COEAMHEHMH, a TakkKe Ha YPOBHE CTEPEOXUMUYECKUX U
ANIEKTPOHHBIX MPEACTaBICHUN O cTpoeHHH BeliecTB. CBelleHUs1 00 M3y4aeMbIX B Kypce
BEIL[ECTBAX JAIOTCS B Pa3BUTHUM — OT YTJEBOJOPOAOB JO CJIOXKHBIX OMOJOTHYECKU
aKTUBHBIX coeluMHeHUWH. B Kypce opraHudyeckol XHUMHUHU TIOJIY4YalOT pPa3BUTHE
chopMUpOBaHHbIE HAa YPOBHE OCHOBHOIO 0O0IIEero o0pa3oBaHUs IEepBOHAYATIbHBIC
MPE/ICTABIICHUSI O XUMHUYECKOM CBS3U, KIACCU(PUKAMOHHBIX TPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHSI, 0 XUMHUYECKON pPEeaKI1u.

[Tonx HOBBIM yraomM 3peHUss B InpeaMere «XuMHUsA» 0a30BOro  ypoBHS
paccmaTpuBaeTcsi M3yYEHHbII Ha YpPOBHE OCHOBHOTO oOmiero o0Opa3oBaHus
TEOpEeTUYEeCKU MaTepuaid U (aKTOJIOTMUEeCKHE CBEACHMSI O BEIIECTBAX U XMMHUYECKON
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1asi 1 HeopraHu4eckasi XuMus» 00y4yaronumcst
IPEJOCTABIISIETCS  BO3MOYKHOCTh OCO3HAaTh 3HAYEHUE NEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX W METOJOJIOTUYECKUX TMO3UIMMA, TIIyOKe MOHSITh HCTOPUYECKOE
u3MeHeHue (YHKIMHA H3TOro 3akoHa — OT oOoOmarme 10 OOBsICHAONEH U
IIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUMM O BaXKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M IMPUMEHEHHHM, a TaKKe O XHUMHUYECKHX PpEAKUUAX, HX CYIIHOCTU H
3aKOHOMEPHOCTAX NpOoTeKaHus aomnonHsercs B kKypcax 10 m 11 kiaccoB anemeHTamu
COJIEp’KaHUs, UMEIOIUMU KYyJIbTYPOJIOTHYECKUN M NMPUKIAAHON XapaKTep. JTH 3HaAHUSA
CHOCOOCTBYIOT TTOHMMAHHIO B3aUMOCBSI3M XUMHH C JPYTMMH HayKaMH, PacKpbIBAIOT €€
pOJIb B TIO3HABATEJILHOW M MPAKTUYECKOW JESATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXCHMsI K IPOIIECCY TBOpPYECTBA B 0OJACTH TEOPUU U TMPAKTUYECKUX
MPWIOKEHU XWMHUU, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJIeMaxX, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATH
uHGOpPMAIIMIO ¥ TIPUMEHSTH €€ JUIsl IONOJHEHUS 3HAaHUM, peIIeHUs] HHTEIUIKTYalbHbIX U
HKCHEPUMEHTANBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B memnom coxaepkaHue ydeOHOTO
npeamera «XuUMHs» JaHHOTO YPOBHSI M3yU€HHUS OPUEHTHPOBAHO Ha (OPMHUpPOBAHHUE Y
00yYaromuxcsi MUPOBO33PEHUECKOI OCHOBBI JIJIs1 MOHUMaHUS (PUIOCOPCKUX UICH, TaKHX
KaK: MaTepuaJbHOE  €IMHCTBO  HEOPraHMYECKOr0 W OPraHUYECKOro  MHMpa,
00yCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM M CTPOCHHUEM, I103HAaBAEMOCTh
MPUPOAHBIX SIBJICHUM MYTEM SKCIIEPUMEHTA U PELIEHHUs] IPOTUBOPEUM MEXTYy HOBBIMHU
(akTaMH U TEOPETUYECKHMHU MPEANOCHUIKAMH, OCO3HAHHE pPOJM XUMHUH B PEIICHUU



AKOJIOTUYECKUX MPOOJIeM, a Takke MpooOsieM cOepexeHUss SHEPreTHUYECKUX PECYPCOB,
CBIPbsI, CO3/IaHMSI HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nnane pemienust 3aad BOCIUTAHUSA, PA3BUTHUSI M COLMAIIA3AIUU OOyYAIOIIUXCS
MIPUHATHIE POTPAMMON MO XUMHH MOAXObI K OMPEACICHUIO COJEPKAHUS U TTOCTPOCHUS
npeaMeTa MNpeaycMaTpuBaroT (OPMUPOBAHUE YHUBEPCATbHBIX YYEOHBIX JICUCTBUH,
MMEIOIIMX 0a30BO€ 3HAYCHHE JJIsi PA3IMYHBIX BUOB JIEATEILHOCTU: PEIICHUs MPoOIeM,
MOUCKa, aHajIu3a U 00paboTku MHMOpPMAIMU, HEOOXOAUMBIX IJisi MPUOOPETEHHUS OIMbITa
MPAKTUYECKOM M MCCIIEOBATENbCKON JAEATEIbHOCTH, 3aHMMAIOLIEH Ba)XHOE MECTO B
MMO3HAHUH XUMHH.

B npaktuke mnpemnomaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMsl, TAK M Ha YPOBHE CpEIHEr0 OO0IIero oO0pa3oBaHMs, MPU ONPEICICHUU
COZIepXKATEIbHOM  XapaKTepUCTUKH IeJiel  HM3y4YeHHs TMpeIMeTa  HampaBJICHHEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO mMpu3HAETca (HopMUpOBaHHWE OCHOB
XUMUYECKOW HAyKh Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NESTeTLHOCTH 4YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOJMYECKON TOYKU 3pEHHUS TaKOW MOAXOJ K ONMPEACIICHHUIO IeJIe N3yUueHus MpeamMeTa
SIBJISIETCSI BIIOJTHE OTIPABIaHHBIM.

CoriacHo TaHHOW TOYKE 3pEHHUsI TJIABHBIMU LIEJIAMH U3YUYEHUS TIPeAMeTa « XUMUS»
Ha 6azoBoM ypoBHe (10 —11 ki1.) IBIAFOTCS:

e (QopMHpPOBaHHE CHCTEMBbl XMMUUYECKHX 3HAHWM KaK Ba)KHEHIIEH CcOCTaBIIsIONIEH
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpA, B OCHOBE KOTOpPOH JeXaT KIIOUEBHIC
NOHSTHS, (GyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHUMAHUE CYLUTHOCTH JOCTYIMHBIX 0000IIEHIIT MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJIEHHUE C UCTOPUEN UX PA3BUTHSI U CTAHOBJICHUS;

e (QopmupoBaHHME M pa3BUTHE MPEICTABIECHUN O HAYYHBIX METOJAX I[O3HAHUS
BELIECTB M XHMHUYECKUX PEaKIMH, HEOOXOAMMBIX IJsi NPHUOOpETEeHUs YMEHUI
OpUEHTHUPOBATHCS B MUPE BELIECTB U XUMUYECKUX SBJICHUMN, UMEIOIINX MECTO B
IPUPOJE, B IPAKTHUECKON U TIOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU MU CIOCOOOB NESATEIBHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
O0OBSICHEHUEM XMMHYECKOTO SKCIEPUMEHTa, COOI0/IEHUEM MpaBuil 06€30MacHOTO
oOpallleHUs ¢ BEIeCTBAMHU.

Hapsimy ¢ stum, copepkarenbHas XapakTEpUCTHKAa LEJIed M 3aJad HU3yYeHHs
npeAMeTa B IpOrpaMMe MO XUMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C
HOBBIMH TIPUOPUTETAMU B CHUCTEME cpeaHero oOmiero obOpasoBanus. CerogHs B
MpernojaBaHud XUMHH B OoOJibIlIel CTENneHW OTHAETCsl MPEeAroYTeHHE MPAKTUYECKON
KOMITOHEHTE COJIepKaHusi OOy4YeHHs, OPUEHTHUPOBAHHON Ha TOJTOTOBKY BBIMYCKHHKA
o0mieo0pa3oBaTeIbHOW ~ OpraHW3allid, BJIAJCIONIET0 He Ha0opoM  3HAaHUHM, a
(GYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHUSIMH aKTHBHOTO
MOJIyYEHHUs 3HAHUM M MPUMEHEHUsSI UX B PEATIbHOW JKU3HU ISl PEIICHUS! MPAKTUYECKUX
3azay.

B cBsi3u ¢ 3TUM npu u3ydeHUM npeamera «XUMHUs JOMUHUPYIOIIEe 3HAueHUE
MPUOOPETAIOT TaKKe MEeNU U 3a]a4i, KaK:

ajanrtanus oO0ydYarouuxcss K YCJIOBUSIM JUHAMHYHO PAa3BUBAIOIIETOCS MHPA,
(dbopMHUpOBaHUE WHTEIUIEKTYAIbHO PA3BUTON JMYHOCTH, TOTOBOM K camM0O0Opa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSATEIbHOMY TMPUHSTHIO TPAMOTHBIX PELICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;



(dbopMupoBaHue y 00y4arOIMUXCS KIIIOUEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHIIHUN),
MMEIOIMX YHUBEPCAIIbHOE 3HAUYECHME I PA3JIMYHBIX BUJOB JESATENBHOCTU: PELIEHUS
npoOsieM, TIOHMCKa, aHaiu3a W 0o0paboTKM HH(OpManuM, HEOOXOOUMBIX  JUIS
MPUOOPETEHUS ONBITA JIEATEIBHOCTH, KOTOpas 3aHUMAeT Ba)XHOE MECTO B IO3HAHUU
XUMHH, a TakXKe /s OLEHKH C MO3UIUN 3KOJOTMYecKoil 0e30macHOCTH XapakTepa
BJIMSIHUS BEIIECTB U XMMHUYECKUX IPOLECCOB HA OPraHU3M YeJIOBEKa M MPUPOJHYIO
cpeny;

pa3BUTHE I[IO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHUX
crocoOHocTel 00ydYaroIIMUXCs: CHOCOOHOCTH CaMOCTOSATEIBHO MNpPUOOpETaTh HOBBIE
3HaHHUS 10 XWMHHU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJIb30BaTh
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA U aHalu3a yueOHOW U Hay4HO-
MOMYJSIPHON MH(OPMALIMM XUMUYECKOTO COAECPKAHUS;

dbopMupoBaHue M pa3BUTHE Yy OOYyYaIOIIMXCS AaCCOLUMATUBHOIO U JIOTHYECKOIO
MBIIIJIEHUS,, HAOMIOAATENbHOCTH, COOPAaHHOCTH, AKKYypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMbI, B YAacCTHOCTHM, NpPH I[UJIAHUPOBAHUU U TIPOBEJCHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHUE y 00yYaromuxcsi yOe:KIEHHOCTH B TYMaHUCTHUECKON HaIlpaBiIeHHOCTH
XUMHHM, €€ BaXXHOM pOJM B pEUIEHUH TIIOOATBbHBIX MpoOJieM paluOHAIBHOTO
MPUPOAONOIL30BAHMS, TIOMOMHEHHUS] HHEPreTHUECKUX PECypcoB W COXpaHEHUs
MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOTO OTHOIICHHS K
NpUPOZIE W CBOEMY 3[0POBBIO, a TaKkKe MPHOOPETEHUs OINbITa HCIOJIb30BaAHUS
MOJTyYEHHBIX 3HAHWM JUIsl TPUHATHUS TPAMOTHBIX PEHICHH B CUTYallUsX, CBS3aHHBIX C
XUMHUYECKUMH SIBJICHUSIMHU.

B yuebHoM miaHe cpemHero ooimiero oopazoBaHus mpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMeTHON 061acTu « EcTecTBeHHO-HayUYHBIE TPEAMETHD.

OO61iee 4yuCiIO YacoB, OTBENEHHBIX JUIS M3yYeHUsS XHMMHUHU, Ha 0a30BOM ypOBHE
cpemHero obiiero obpazoBaHusi, coctapiser 68 dyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kimacce — 34 gaca (1 gac B Hefiemio).



COILEPKAHUE OBYUYEHUSA
10-11 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHUH

[Ipenmer opranuueckoil XWMHUHU: €€ BO3HHKHOBEHME, Pa3BUTHEC M 3HAYCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MarepuajgoB. Teopust CTPOCHUS OPraHUYECKUX
coenuHenuit A. M. BytnepoBa, e€ ocHoBHble mojokeHUs. CTpyKTypHbIe (OpPMYIIbI
OpraHWYEeCKUX BeIIeCcTB. ['oMosiorusi, m3oMepus. XUMHYECKas CBs3b B OPraHUYECKHUX
COCIMHECHUSX — OJMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenue o kinaccudukalMu OpraHUYECKUX BemecTB. HomeHkmarypa
OpraHWYECKUX COCAMHEHUN (CucTeMaThueckas) W TpPUBUAJIbHBIC HA3BaHUS Ba)KHEUIIINX
MpeACTaBUTENEH KJIaCCOB OPraHUYECKUX BEIECTB.

OKCIepUMEHTANIbHBIE  METOIbl M3yUYCHMs] BEIIECTB M HMX MPEBPAIICHUI:
O3HAKOMJICHHE C 00pa3laMyd OpraHUYeCKUX BEIIECTB W MaTepuajaMyd Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ1 OPraHMYeCKHUX BEIIECTB, HAOMIOJCHHE U  OMNHCaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAaHNYECKUX BEIIECTB MIPU HATPEBAHUU
(nnaBneHue, oOyriaMBaHUE U TOPEHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUN psia. MeTaH u 3TaH — MpOCTenIne
MPEACTAaBUTENN aJTKaHOB: (PU3UYECKHE U XUMUUYECKHE CBOMCTBA (peaKIuu 3aMEIICHUS U
TOPEHUs ), HAX0XKJICHUE B TIPUPOJIE, TOTyICHUE U TPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHH psii. DTWIEH M NPONWIEH —
pOCTEHIINE MPEeJICTaBUTENN AIKEHOB: (DU3MUYECKHEe U XMMUYECKHUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMU, OKHUCIEHUS U TMOJIUMEPU3AIINH),
NOJTy4YeHUE U IPUMEHEHHUE.

Anxanuensl: OytaaweH-1,3 u MerwnOyraaweH-1,3: cTpoeHHe, BaKHEUIINE
XMMHYECKHE CBOMCTBA (peakuus nonuMepusannn). [lonydeHne CHHTETHYECKOTO KayuyKa
U PE3UHBIL.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOECHUS, TOMOJIOTHUECKUNA psii. AICTHIEH —
OPOCTEHIINI TpeCTaBUTENh AJIKHMHOB: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakuud THAPUPOBAHUS, TANOTEHUPOBAHUS, TUApPATALUUA, TOPEHHUS),
NOJTy4YeHUEe U IPUMEHEHHUE.

Apensl. benson: cocta, cTpoeHue, GU3NYECKUE U XUMUYECKHE CBOICTBA (peakiuu
TaJIOTEHUPOBAaHUS W HUTPOBAHUS), TIONyuYe€HHE U TpUMEHeHue. Toayon: cocmas,
cmpoeHue, @uauyeckue U XUMUdeckue CeoUCmea (peakyuu 2an02eHUpoB8aHus u
HUMPOBaHuUs), noaydeuue u npumeHenue. TOKCHUYHOCTH apeHOB. ['eHeTHueckas CBS3b
MEX/1y YTJIeBOJIOPOAaMH, MPUHAICKAIINMH K PA3IMYHBIM KJIaCCaM.

[TpupoaHble UCTOUYHUKH YTIIEBOAOPOAOB. [IpuponHblil Ta3 U nomyTHEIE HEPTSIHBIC
ra3el. HedTs u €€ npoucxoxnenne. CrocoObl mepepaboTku HEPTH: TIEpPEeroHKa, KPEKUHT
(TepMuYecKui, KaTadUTHUeCKwii), mnupoiu3. I[IpoaykTsl mepepaboTku HEPTH, HX
MPUMEHEHHE B TPOMBINUJICHHOCTH M B ObITy. KaMeHHBIM yroib W MPOIYKTHI €ro
nepepadoTKH.

OKCNEpUMEHTANIbHBIE METOAbl H3yYEHUs] BEIIECTB M MX [PEBPAILICHUI:
O3HAaKOMJICHHE ¢ O0pasllamMH IUIacTMAacc, KaydyKoB M pe3uHbl, kKouiekunu «Hedtb» u
«Yronby, MOJECIUPOBAHUE MOJIEKYJl YrI€BOAOPOJOB U  TrajlOr€HONPOU3BOAHBIX,
MPOBEICHNE MPAKTUICCKON PAOOTHI: MOTYYEHUE ITHIICHA U U3YUYCHHUE €T0 CBOUCTB.

Pacuérnple 3agaun.




Boluniciienuss o ypaBHEHHIO XMMHUYECKOW peakuuH (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOTO BEIIeCTBAa WM MPOAYKTa pEeaklMH [0 HU3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIH).

Kucnopoacoaep:kamme oprannieckue coeinHeHUs!

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJ: CTPOEHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBa (peakuMM C AaKTUBHBIMH METaJUIAMM, TaJOre€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. BogopoaHble CBSA3M MEXAy MOJEKyJlaMu CHUpTOB. JlelicTBue
METaHOJIa ¥ ATaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoroaToOMHbI€ CIUPTHL. DTUIEHTIUKONb U TIULUEPUH: CTPOCHUE, (PU3HUECKHE U
XUMHYECKHE CBOMCTBA (B3aUMOJECHCTBUE CO IIEJIOYHBIMM MeETaslaMH, KadeCTBEHHas
peakuus Ha MHOTOaTOMHbIE clUpThl). JlelicTBHe Ha opraHu3M uenoBeka. [IpumeHnenue
TJIMLEPUHA U 3TUIICHTIIUKOJISL.

@deHo: CTpOeHUE MOJEKYJIbl, (pU3ndeckrue U XMMHUYECKHe CBOMCTBA. TOKCUYHOCTh
¢denona. [Ipumenenue penona.

Anbaeruapl U kemonsi. DopManbaeru, aleTalbJerul: CTpoeHue, pusndeckue u
XUMHYECKHE CBOMCTBAa (peakUWMd OKHCIEHUS M BOCCTAaHOBJICHHUS, KaueCTBEHHbIE
peakuuun), NoJydyeHue u NpUMeHEeHHUE.

OAHOOCHOBHBIE TMpeseNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas M YKCycCHas
KHUCIIOTBI: CTpOEHHUE, (pU3nuecKre 1 XUMUYECKHUe CBOWCTBA (CBOMCTBA, 001Iue /I Ki1acca
KHCIIOT, peakius JTepudukanuu), MojdydyeHue U mnpumMeHeHue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTENN BBICIINX KApOOHOBBIX KUCIOT. MblIa Kak COJH
BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIpOIU3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornyeckas posb KUPOB.

VYrneBodpl: cocTaB, KiacCHU(pUKalUsg YIrIeBOJAOB (MOHO-, TU- M TOJUCaXapuibl).
['mroko3a — nmpocteimnii MOHOCaxapua: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3UYECcKue
U XHMHYECKHE CBOWCTBa (B3ammojencTBue ¢ rugapokcugom meau(ll), oxucnenue
aMMHadHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHOBICHHUE, OpOXKEHHE TITFOKO3bI),
HaX0XkJIEHUE B MPUPOJIE, MPUMEHEHUE, Ononoruueckas poiib. @orocunte3. PpyKro3a Kak
U30MeEp TIIFOKO3BL.

Kpaxman wu wnemnmrono3a kak npupoaHble noiauMmepbl. CTpoeHHE Kpaxmana u
HEeJUTI003bl. DU3NYECKHME U XMMHUYECKHE CBOMCTBA KpaxMmaia (THAPOJIN3, KaueCTBEHHAs
pEaKius ¢ HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl H3YyUYEHHs] BEIIECTB M MX IPEBPAILICHUI:
MpoBe/ieHne, HAOMIOIEHUE U ONKMCaHuEe JEeMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIUPTOB,
Ka4eCTBCHHBIC PEAKIIMK OJHOATOMHBIX CIIUPTOB (OKHCIIeHHE dTaHoma okcuaoM meau( 1)),
MHOTOATOMHBIX CIIHPTOB (B3auMoJieiicTBue TimiepuHa ¢ Tuapokcuaom wmemu(ll)),
anperuoB (OKUCIEHHE aMMHUAaYyHBIM pacTBOpPOM oOKcuaa cepebpa(l) um rumpokcumom
meau(ll), B3aumopelicTBue Kpaxmaia C HOJOM), MPOBEJCHHE MPAKTUYECKOW pabOTHI:
CBOICTBA pacTBOPa YKCYCHOU KHCIIOTHI.

Pacuérnbie 3amaun.

Boruricnienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXO/JHOTO BEIIeCTBAa WM MPOJIYKTa peaklUu [0 H3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BELIECTB WIN TPOIYKTOB PEAKIIMH).

A3oTcozepkalue OpraHMuecKre COeqMHEHMSL.



AMUHOKHCIOTEI Kak aM(oOTepHble OpraHudecKue coeAnHeHHs. Du3nveckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMepe MIHIMHA). buonornyeckoe 3HaUeHUE
aMUHOKHUCIIOT. [lenTumpr.

benrku kak TpUpPOIHBIE BBICOKOMOJICKYJSIpDHBIE coequHeHus. llepBudHas,
BTOPHYHAS M TPETUYHAs CTPYKTypa OCIKOB. XMMHUYECKHE CBOWCTBA OCIIKOB: THPOJIU3,
JeHATypaIys, KaYeCTBEHHBIC PEaKIIUU Ha OCITKH.

OKCHepUMEHTaIbHBIC METOJAbI HM3Y4YeHHUS BEIMIECTB W WX IPEBPAIICHUMN:
HAOJIFOJICHWE W OINKMCAHWE JICMOHCTPAIIMOHHBIX OTBITOB: JACHATYypamusi OCIKOB TIpH
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BoicokomosiekyJIsipHbIe COeTHHEHNUS

OCHOBHBIC TIOHATHS XHWMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMED,
MOJTUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPHU3AINH, CPEAHSS MOJICKYJIsIpHasi Macca.
OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTUHEHHH — IMOJMMEpPU3AINsS U
TTOJIMKOHICHCATIHSL.

OKCHepUMEHTAJIbHBIC METOJbI HM3y4YeHHUS BEIIECTB W WX MPEBPAIICHUMN:
O3HAKOMJICHHE C 0O0pa3lamMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILTaCTMAcCC,
Kay4qyKOB.

MeXnpeaMeTHbIC CBSI3H.

Peanu3zanus MeXnpeJIMETHBIX CBSI3ed NMPH M3yYECHUW OpraHWYecKod Xumuu B 10
KJIacce OCYIIECTBISIETCS Yepe3 MCIONb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHH, SBISIFOIIMXCS CHCTEMHBIMU JUJIS OTJICIIBHBIX IPEIMETOB
€CTECTBEHHO-HAy4YHOT'O ITUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE TOHSTHUS: SIBJIIEHWE, HAy4YHBIM (akT, TUMIoTe3a,
3aKOH, TeOpus, AaHalIW3, CHHTE3, KiIaccu(uKalus, TMepUOJAUYHOCTb, HaAOIIO/IEHHE,
U3MepeHHe, SKCIIEPUMEHT, MOJIEITUPOBAHUE.

®duzuka: marepusi, SHEprusi, Macca, aroM, 3JEKTPOH, MOJIEKyJa, dHEePreTUYECKUn
YpOBEHb, BEILECTBO, TelO, OOBEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3NYECKUE
BEJIMYMHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BeEIIECTB B OpraHU3Me,
(dhoTocuHTE3, OMOJIOTHYECKH aKTUBHBIE BellecTBa (OCKH, YTIICBOBI, )KUPHI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE MOPOJABI, TOJE3HbIE MCKOMAEeMbIE, TOIUIMBO,
PECYPCBHIL.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIHHOTO MHUTAHMS, MOIOIINE
CpEIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTePHAIIbl U3 UCKYCCTBEHHBIX
U CHHTETUYECKHX BOJIOKOH.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA NPOTI'PAMMBI IIO XUMHUU
HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA
JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO  ycraHaBiauBaeT TpeOOBaHMA K  pe3yJbTaTaM  OCBOEHUS
oOydJaromuMucss  TporpaMM  CpelIHero  ob0miero  oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMeTHbBIM U TpeaMeTHbIM). HayduHo-meTonuueckoil OCHOBOW i pa3paboTKu
IUTAHUPYEMBIX PE3YJbTaTOB OCBOCHMSI MPOrpaMM CpeIHEero oOImero o0pa3oBaHUs
SBJISIETCSI CHCTEMHO-/IEATETbHOCTHBIN OJIXO/I.

B cooTBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B  CTPYKTYpe
JUYHOCTHBIX PEe3yJIbTaTOB OCBOCHHUS IpeaMeTa «XHUMHUsS» Ha YpOBHE CpPEAHEro OOLIero
o0pa30BaHUs BbIIEIEHBI CIEAYIOLINE COCTABIIAIOIINE:

OCO3HaHWE OOYyYarOIIUMHUCS POCCHMCKON TpaKJaHCKOW HMACHTHYHOCTH  —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPE/ICIICHHUIO;

HaJM4yrie MOTHBALMU K 00Y4EHHUIO;

LeJIeHANPABIEHHOE pPa3BUTHE BHYTPEHHUX YOEXKICHMH JHMYHOCTH HA OCHOBE
KJTFOYEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPaTUIMil 6a30BOM HAYKU XHUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalolUMXCsl PYKOBOJACTBOBATbCS B  CBOEH
NeSITEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, MPUCYIIMMU 1IEIOCTHON CHCTEME
XUMHYECKOro 00pa30BaHus;

HaJIMYMe MPABOCO3HAHUS SKOJOTHYECKONW KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIENU
U CTPOUTH KMU3HEHHbBIE TIJIaHbI.

JInyHOCTHBIE PE3YbTAThl OCBOCHHUS NpeaMeTa « XUMUs» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHHUTATEIbHOW JEATETbHOCTH B COOTBETCTBUM C T'yMAaHUCTUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM U HJCATaMU POCCUICKOTO
IpaXXAaHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U IMpaBUJIaAMH TOBEJICHUS,
CHOCOOCTBYIOIIMMH  TIPOLIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTUS M HPABCTBEHHOT'O
CTaHOBJICHUS TUYHOCTHU O0YUaAIOLIUXCS.

JInyHOCTHBIE ~ pE3yNbTaThl ~ OCBOEHUS  IpeaMeTra  «XHUMHS»  OTPaXKaroT
chOpMHUPOBAaHHOCTh  OMbITA  TO3HABATEJIBHOM U  MPAKTUYECKOW  JEesATEIbHOCTU
o0y4aromuxcs Mo peaiu3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS .

OCO3HAaHHA OOYYarOIIMMHCS CBOMX KOHCTUTYLHMOHHBIX IMpaB U 0OsS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MPABOIIOPSIIKY;

IIPEACTABJIECHUS O COLIMAIbHBIX HOpMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH AESITENHOCTH TPH CO3JIaHUU Y4eOHBIX
MPOEKTOB, PEIICHWU Y4YEOHBIX W TO3HABATENIbHBIX 3a]1a4, BBITIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJU3€ PA3IMYHBIX BUJIOB YUYEOHOM JMESTEIHHOCTH;

2) NaTpUMOTHYECKOTr0 BOCIIUTAHMA:

LIEHHOCTHOTO  OTHOIIEHMS] K HCTOPUYECKOMY UM  HAYYHOMY  HACIEIUIO
OTCYECTBEHHON XMMUM;

YBOXEHUS K TpoIeccy TBOpYECTBA B OOJACTH TEOPUHM U IPAKTHUYECKOTO
MPUMEHEHHUS] XUMHUHU, OCO3HAHMSI TOTO, YTO JOCTHXKEHUS HAyKU €CTh pe3yjbTaT
JUIUTENIbHBIX HAONIOACHUM, KPOMOTIUBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJAa YYEHBIX U IPAKTUKOB;



VMHTEpeCa M IO3HABATEIIbHBIX MOTHMBOB B IIOJIyYEHHUH N IOCIEAYIOIIEM AHAINA3E
MH(}OPMALIMH O IEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, 3STHYECKOTO IIOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAallMM, CBSI3aHHBIE C XUMHUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBAPHILEH ¢ MO3ULUN
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYNKOB;

4) popMupoBaHUs KYJAbTYPHI 310POBbS:

MMOHUMAaHMs LIEHHOCTEH 310pOBOro 1 0e3omacHoro oopasa »KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS] K COOCTBEHHOMY (HU3MYECKOMY U ICHUXUYECKOMY
3J10pPOBBIO;

coOnrofieHnst mpaBui Oe3omacHOro oOpalleHUs C BellecTBaMU B OBITY,
ITOBCETHEBHOM JKU3HU U B TPYAOBOU JEATEIBHOCTH;

NOHMMAHMSI LIEHHOCTH MPAaBUJ MHAWBHIYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIMX 310POBBIO U JKU3HU JIIOJIEH;

OCO3HAaHUS TIOCIEACTBUM W HENPUSATUS BpPEOHBIX MPUBbIUEK (YMOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEeHUs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHMKATUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKON JIeATEIbHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPUECKON U APYTUX BUAAX ACSITEIHHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4YaCTHUE€ B PEUICHUHU IMPAKTUYECKUX 3a7ad COLMAIbHOMI
HaIpPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY HM3YYEHHIO MPOQECCHI pa3IMuHOTO pojia, B TOM YHCIIe
Ha OCHOBE IIPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHUS K TPYJLY, JIFOASM TpyJa U pe3ysibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYaJbHOM TPAaeKTOPUU 0Opa3oBaHUs,
Oyayuieit mpodeccun W pealn3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEM K XHUMHH, HHTEPECOB U MOTpeOHOCTEH
00I1IeCTBA;

6) IK0JI0rM4eCKOro BOCIIMTAHUS

9KOJIOTHUECKH  I1eJIeCOO0pPa3HOr0 OTHONICHHWS K TMPUPOAE, KaK HCTOYHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUs  TNO0ATBHOTO  XapakTepa HKOJOTHYECKHX MpoOieM, BIUSHUS
SKOHOMUYECKHX MPOLECCOB HAa COCTOSTHUE MPUPOJHON U COIMATBHOI Cpeibl;

OCO3HAaHUA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTHKEHUN XUMHH JUIS DPEIICHUs
BOIIPOCOB PAIIMOHAIBHOTO IPHUPOAOIIOIb30BaAHUS;

AKTUBHOT'O HEMNPUATHUS JIEUCTBUN, MPUHOCAIIUX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpere, YMEHHs NPOTHO3MPOBATh HEOJIArOMPUATHBIE HSKOJOTUYECKHE IOCIEICTBHS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh HX;

HQJIWYUS PA3BUTOTO HKOJIOTMYECKOIO MBIIIJIEHUS, 3KOJIOTHMYECKON KYJIBTYpBI,
OMbITA JEATEIBHOCTH SKOJIOIMYECKON HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS
MMHU B TO3HABAaTEIbHON, KOMMYHUKATUBHOW W COIMAJILHON MPAaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UICOJIOTUHN XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:



c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOLIECTBEHHOM MPAKTUKH;

MMOHMMaHUS CrIeUU(PUKA XUMHUHM KaK HAayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
pallMOHATBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUM LETOCTHOTO TMPEJCTaBICHUS 00
OKpYKalollleM MHUPE KAaK O €JIMHCTBE MPHUPOALI M YEJIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUU MPOOJIEM COXPaHECHHS TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JUIsl COBPEMEHHOU IUBWIM3AIUU: B
e€ TYMaHHCTHYECKON HaMpaBIEHHOCTH W BaXXHOM pOJM B CO3JaHUU HOBOW 0asbl
MaTepuaIbHON KYJIbTYpPHl, PEHICHHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS
YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUUECKOM, MUIIEBON U IKOJIOTHUECKOM O€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, O0ECIEUEHUM YCJIOBUH YCHEIIHOTO TPyAa M SKOJIOTHYECKH
KOMQOPTHOM KU3HU KAXKOTO YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAaHUS CYUIHOCTH METOJIOB IO3HAHHS,
WCIIOb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOJTyYaeMbIe
3HAHUS I aHajdu3a U OOBSCHEHUS SIBJICHUN OKPYXAIOIIEr0o MUpa U MPOUCXOIAIIUX B
HEM W3MEHEHMH, yMEHHUs JejaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS Ha OCHOBE HAayUYHBIX
(haKTOB ¥ UMEIOIIMXCS TAHHBIX C IEJIBI0 MOTYUYEHUS TOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTH CaMOCTOATENIBHO MCIOJb30BaTh XUMUUYECKUE 3HAHUS JJIsl pelIeHUS
po0JieM B peabHbIX JKU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U HUCCIEA0BATENIbCKON IEATENbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJIyYEHHIO HOBBIX 3HAHMM IO XMMHUU B COOTBETCTBUM C YKU3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B paszIuuHbIX cdepax mnpodeccuoHanbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOEHUSI YUeOHOT0 MpeIMeTa « XuMUs» Ha YpPOBHE
cpenHero o0iiero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE JUTSt dbopMupoBaHus MHUPOBO33PEHHUS oOyJaromuxcs
MEXIUCIUIUITMHAPHBIE  (MEXIpeAMETHbIE) OOIIeHAYyYHbIe TOHATHSA, OTpPaXKaIoLIue
[IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa U CHEIU(PUKY METOAOB MO3HAHUS, HCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPTus, SBJICHHE, IMPOIECC, CUCTEMA,
HAy4YHbIN (akKT, NPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHUE,
HaOJI0JICHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHE);

yHUBEpCAJbHbIE Yy4eOHblE JEWCTBUsS (IIO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
pETyISITUBHBIE), obecrieunBarome (GpopmMupoBanue (QyHKIIMOHATBLHON TPAMOTHOCTH U
COILIMATTLHOM KOMITETEHIIMU 00YYarOIINXCs;

CIIOCOOHOCTh OOYYaIOIUXCSl HKCIIOJIb30BaTh OCBOCHHBIE MEKIUCIHUILTMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHMS U YHUBEPCAJIbHbIC yueOHbIe NEHCTBUS B MO3HABATEIHLHOU U
COLMAJIBHOM IIPAKTHKE.

MeTtanpenMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHIE YHUBEPCATLHBIMHI yUeOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU ACHCTBUSIMHU.

OBjaieHNe YHUBEPCAJBLHBIMHI Y4eOHBIMH MTO3HABATEJIbHBIMU ACHCTBUSMU:

1) 6a3oBble JJOrMYecKHe AeHCTBHUSA:

CaMOCTOSITEIFHO (OPMYIUPOBATh U AKTYAIM3UPOBATH MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;



OTPENIETATh LENH AeSTEIbHOCTH, 3a/1aBasi MapaMeTphbl U KPUTEPUH UX JOCTHXKEHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIHHOCTH C MOCTABICHHBIMU IIEJISIMU;

WCIIOJb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTHUYECKOTO MBIINLICHUS —
BBIJICJISITh  XapaKTEpHbIE TMPU3HAKU TOHATHA M yCTAaHABIMBATh HMX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONIME TOHATHS I OOBSICHEHUS OTACIbHBIX (HaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUSA M KPUTEPHUU JUIsl KIaCCU(PHUKAIMKM BEUIECTB M XUMHUYECKUX
pEeaKIuii;

yCTaHaBJIMBATh IPUINHHO-CIICICTBEHHBIC CBSI3H MEXIY U3YUaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXJeHUs (MHIYyKTUBHBIC, IETyKTUBHBIC, M0 aHAJIOTHN),
BBIABJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHST B PACCMATPUBACMBIX  SIBICHUSIX,
(hopMyITHPOBATH BHIBOJIBI U 3aKITIOYCHUS;

MPUMEHATh B TMPOIECCe IMO3HAHMS, HCIOJb3YyeMble B XHMHH CHUMBOJHUYECKUE
(3HaKOBBIE) MOJENIH, TPEOOPA30BHIBATH MOJCIbHBIC MIPEACTABICHUS — XUMHUYECKUM 3HAK
(cumMBOJ) 2neMeHTa, xuMuuyeckas (Gopmysia, ypaBHEHHE XUMUYECKOW pEakluu — TMpu
pelieHur y4eOHBIX TTO3HABATEIBHBIX M TMPAKTUYECKUX 3aj]ad, MPUMEHSTh Ha3BaHHBIE
MOJICJIbHBIC TIPEACTABICHUS JUISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YYaEMBIX
BEIIIECTB M XUMHUYECKUX PEAKITUH.

2) 0a30BbIE HCCJIEA0BATEIbCKHE AeiCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX PEAKIU;

dbopmynupoBaTh eI W 3aJa4d HCCIEIOBAHUS, WCIOJIb30BaTh IOCTABIICHHBIC U
CaMOCTOSITEIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI il (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUU;

BJIAZIETh HABBIKAMHU CAMOCTOATENIBHOTO TUIAHUPOBAHUS U MPOBEJICHUS] YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHS HaOIOgaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIbHO TMPOTHO3UPOBATh €ro pe3ynbTar, (GopmyaupoBath 000OIIEHHUS U
BBIBOJbl OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJbTATOB MCCIEAOBAHUS, COCTaBJISAThH
000CHOBaHHBIN OTYET O MPOJIeTIaHHOMN paboTe;

IpUOOpETaTh OMBIT YYEHUYECKOU MCCIIEOBATEIbCKOM U MTPOSKTHOM JESTENbHOCTH,
IPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TOUCKY METOJIOB pElICHUS
IPaKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHMSL.

3) padora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PANIUYHBIX HCTOYHHKAX HH(pOpManuu (HaydHO-TIOMYJISIpHAs
JTUTEpaTypa XUMHYECKOTO COJEpXkaHUs, CIpaBOYHbIE MocoOus, pecypchl WHTepHeTa),
aHAIM3UPOBATh WH(MOPMAIMIO PA3TUYHBIX BUIOB M (OPM MPEICTABICHUS, KPUTUUECKU
OLICHUBAThH €€ I0OCTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(bopMyIHpOBaATh 3aIIPOCHI U MPUMEHSTH PA3IMYHBIE METOJIBI IIPU MOUCKE U O0TOOpE
uH(popMaIK, HeOOXOIUMOH JIJIs1 BBITIOJTHEHUS YUeOHBIX 3aa4 OMPECIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUA  WH(OOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO BBIOMPATh ONTUMAIBHYIO (POpPMY MPEACTABICHUS HHPOpPMAIUU
(cxeMbl, rpaduKu, AUArpaMMbIL, TAOJIUIIbI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEJCTBA MpU pabOTe C XUMHUYECKOM
uH(pOpMAIMEH: PUMEHSATh MEXIpPEeIMETHbIC (PU3NIECKUE U MAaTEeMAaTHUECKIE) 3HAKU U
CHUMBOJIBI, OpMYJIbl, a00peBUaTYpbl, HOMEHKIIATYPY;



UCIIOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIATHOCTH.

OBiageHne yHUBepCcaJbHBIMU KOMMYHHUKATHBHBIMU 1eliCTBUAIMMU:

3aJlaBaTh BOIIPOCHI MO CYILIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juajnora W/Wiu
IMCKYCCUM, BBICKa3bIBATh HJIEH, (POPMYJIMPOBATH CBOU MPEJIOKEHHS OTHOCHUTEIBHO
BBITIOJIHEHUS TIPEIOKEHHON 3a/1auu;

BBICTYNaTh C [pe3eHTalueld pe3yJbTaTOB I103HABATEIIbHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH MPU BBIOJHEHUU
XUMHYECKOTO JKCHEPUMEHTa, MPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4YaeMbIX BEIIECTB, peain3allud y4eOHOro MpoeKkTa M (pOpMyIUpOBaTh BBIBOJBI IO
pe3ynbTaraM MpOBEAEHHBIX MCCIEIOBAHUM NYTEM COIJIacOBaHUS IMO3ULUNA B XOJ€
o0cyXeHusI 1 0OMEHAa MHEHUSIMHU.

Ogi1aeHNe YHUBEPCAJbHBIMH PeryJIATHBHBIMH 1€CTBUAMM:

CaMOCTOSITEIbHO  IUTAHMPOBAaTh M OCYILIECTBJISATH CBOIO  IMO3HABATEIBHYIO
NesTeNIbHOCTh, ompeensas e€ [eld W 3aJayd, KOHTPOJIMpPOBaTH © IO Mepe
HEO0OXOJIMMOCTH KOPPEKTUPOBATH IMpeAaraeMblil alropuTM JIeHCTBUN MIPU BBIIOJHEHUU
y4eOHBIX M MCCIIEIOBATEeNIbCKUX 3a/lad, BhIOMpaTh Hanbojee 3PQPeKTUBHBIN COCOO HX
pelIeHust ¢ y4€TOM MOJTy4YeHUs HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEaKIHIX;

OCYUIECTBIISITh CaMOKOHTPOJIb CBOEH JeATEIbHOCTH HAa OCHOBE caMoaHallu3a u
CaMOOICHKHU.

NPEJIMETHBIE PE3YJIbTATDI

[IpenmetHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XMMUs» OTPaXkaroT:

c(OpMHUPOBAHHOCTh TMPEJICTABIECHUN O XUMUYECKOW COCTABIISIIOIIECH €CTECTBEHHO-
HAYYHOUW KapTHUHBI MHpA, POJIM XUMUU B TO3HAHUU SBJIEHUN MPUPOJBI, B HOPMHUPOBAHUU
MBILUICHUS] U KYJbTYPhl JIMYHOCTH, €€ (YHKUIMOHAIBHON I'PaMOTHOCTH, HEOOXOIUMOIi
JUIA pElIeHUs] MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JI0pPOBBIO U MIPUPOTHON CpeJie;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HAHM, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOIINE
HNOHATHS (XUMUYECKUH OJIIEMEHT, aTOM, JJIEKTPOHHAas 000J04YKa aroma, MOJEKYJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATENILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaII¢HHAs), MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, yTIepoIHbII
cKeJeT, (GyHKIHOHAIbHAS TpyIa, pajauKall, H30Mepus, H30MepPbl, TOMOJIOTHYECKUI psi,
TOMOJIOTH, YTJIEBOAOPOJbI, KHCIOPOJ M a30TCOAEpX allhe COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUH M 3aKOHBI
(Teopus cTpoeHHsl opraHuyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl
BEII[ECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI SI3bIK XUMUU; MUPOBO33PEHUECKHE 3HAHUS,
JeKalue B OCHOBE TMOHMMAHHWS MPUYMHHOCTU U CHUCTEMHOCTH XMUMHUYECKHX SIBICHHIA,
(dakTonoruueckre CBEACHHS O CBOWMCTBaX, COCTaBe, IMOJYYEHHMH | 0Oe30MacHOM
UCIOJb30BAaHUM BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY M IPaKTUYECKOU
JeSITEIIBHOCTHU YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUI BBIBIATH XapaKTEpPHbIC IPU3HAKU TOHATH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOUIME MOHATUS IIPU
ONMCAHHUU COCTaBa, CTPOEHUS U MPEBPAILEHUN OpraHMYECKUX COEIMHEHU;

c(OPMHUPOBAHHOCTh YMEHHUIl HCIIOJIb30BaTh XHWMHUYECKYIO CHMBOJHUKY  JUIS
COCTaBJICHUSA MOJEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEpHYTOH, cOkpaméHHON) (opmyi
OpPraHMYECKHX BEILIECTB W YPAaBHEHUHW XMUMHUYECKHMX PEAKUMH, W3rOTABJIMBATH MOJEIU



MOJIEKYJl ~OPTaHWYECKMX BEMIECTB IS  WIIIOCTPAlMM WX  XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMUPOBAHHOCT YMEHUH  YCTaHABIWBATh MNPUHAICKHOCTh H3yYEHHBIX
OpPTaHMYECKHUX BEIIECTB IO WX COCTaBY M CTPOCHHIO K OINPENEIEHHOMY KIIAcCy/TpyIie
COCMHEHUH  (YIJIEBOMOPOMABI,  KHCIOPOJ M  a30TCOJEpKallue  COCAMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMsI), [aBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
nomenknatype (IUPAC), a Taxxke NpHBOAUTH TPHBHAIBHBIE HAa3BaHHS OTIEIBHBIX
OpPTaHWYECKHX BEMIECTB (ITWJICH, TMPOMMJICH, AaleTHJICH, JSTUJICHIJIMKONb, TIUIEPHUH,
deHon, QopmampAeTHa, aleTambACTHA, MypaBbHHAs KHCJIOTa, YKCYCHAas KHCIIOTa,
OJIEMHOBAsl KUCJIOTA, CTEApUHOBAs KUCJIOTA, INII0OK03a, (PpyKTO3a, Kpaxmal, LeJIIi003a,
TJIMLUH);

c(OpMHUPOBAHHOCTH YMEHUS OIPENENATh BHIbI XUMHUYECKOW CBS3H B OPTaHHUECKUX
COeIMHEHUX (OAMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh  yYMEHHS TNPUMEHATH TOJOKCHUS  TEOPUU  CTPOCHHS
oprannyeckux BemiectB A. M. bytnepoBa s OOBsICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MAacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUU XapaKTepPH30BaTh COCTaB, CTPOCHHUE, (QUBNYCCKHE U
XMMHYECKHE CBONCTBA THUIUYHBIX TPEJCTABUTEICH PAa3IMYHBIX KJIACCOB OPTaHUYECKHX
BelecTB (MEeTaH, 3TaH, STWICH, NMPONUICH, alleTWiIeH, OyTaaueH-1,3, MeTHIOyTaaueH-
1,3, OeH307, METaHOJ, 3TaHOJ, OSTWJICHTJIMKONb, TIUICpUH, (EHOJ, aleTallbIeTH,
MypaBbHMHAsi M YKCYCHasl KHCJIOTHI, TJFOKO3a, KpaxMals, IeJUIF0JI03a, aMHUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEX]Iy HHUMHU ypaBHEHHUSIMHU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUNA C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYII;

chOpMUPOBAaHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHUKU YIIJIEBOJOPOHOTO
ChIpbsi (HETh, MPUPOAHBIA Ta3, yrojib), CIIOCOOBI WX TEPepabOTKH U MPAKTHUUECKOEe
IPUMEHEHHE MTPOIyKTOB MepepaboTKu;

c(hOpMUPOBAaHHOCTh YMEHUHN POBOAUTH BBIYUCIICHUS 110 XUMUYECKUM YPaBHEHHUSIM
(Maccbl, 00BbEMa, KOMMYECTBA MCXOAHOTO BEIIeCTBAa WM TMPOAYKTa pEaKIuH 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOTYKTOB
peaKIumn);

chOpMHUPOBAaHHOCTh YMEHUH BJIAJE€Th CUCTEMOW 3HAHUNA 00 OCHOBHBIX METOAAX
HAYYHOTO TO3HAHMS, HCIOJIb3YEMBIX B XMUMHU MPU H3yUYEHUU BEIIECTB U XUMHUUYECKUX
ABJICHUN (HAONIO/IEeHNEe, HW3MEpPEHUE, JKCIEPUMEHT, MOJEITUPOBAHME), HUCIOIB30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS JUISI MPUHITHUS PEHICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMHU U X NIPUMECHEHHUEM;

chOpMHUPOBAaHHOCTh YMEHUU COONIOJATh TPaBWJIa TOJH30BAHUS XUMHYECKOU
MOCY/I0M U 1ab0paTOpHBIM 000PYI0OBAaHUEM, a TAKXKE MPaBUIa OOPAIIEHHUs C BEIECTBAMU
B COOTBETCTBUH C MHCTPYKIIMSIMH TI0 BBITTOJHEHUIO J1a00PATOPHBIX XUMUYECKHUX OTIBITOB;

chOpMHUPOBAaHHOCTh ~ YMEHMH  IUIAHUPOBATh W BBINOJNHATH  XUMHUYECKUN
HKCHEPUMEHT (TpEeBpallleHus OPraHMYeCKHUX BEIIECTB IPH HArpeBaHUH, IOJIy4YCHHE
STHJIEHA M HM3y4YCHHE €ro CBONCTB, KAa4eCTBEHHBIE PEaKIMH OPraHUYEeCKHX BEIIECTB,
JieHaTypanusi OeNKOB IMPH HarpeBaHHUM, LIBETHbIC PEaKIMH OEJIKOB) B COOTBETCTBHH C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH TpU OOpaIleHHH C BEIIeCTBAaMHU U J1a0OpaTOPHBIM
00OpyIOBaHMEM, NPEACTABIATh PE3yJNbTaThl XHMUYECKOTO OSKCIepUMEHTa B (opme
3allMCH YPaBHEHUH COOTBETCTBYIOLIMX PEaKUUil U (OPMYIHpPOBATH BHIBOJBI Ha OCHOBE
3THX PE3yJIbTATOB;



cOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKM  aHaJU3UpPOBaTh  XUMHUYECKYIO
MH(}OPMALINIO, NTOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeJICTBa MAacCOBOW MH(pOpMALINH,
WHuTepHeT u apyrux);

c(OpMHUPOBAHHOCTh YMEHHUM COONIIOATH MTPABHUIIA YKOJIOTUYECKH LEIeCO00Pa3HOrOo
MOBEACHUS B OBITY U TPYJOBOM NIE€ATEIBLHOCTH B IIEJIAX COXPAHEHMSI CBOETO 370POBbS U
OKpy’arollel NpUpOIHON Cpelpl, OCO3HaBaTh ONACHOCTb BO3JEUCTBHSI HA JKUBbBIE
OpraHU3MBbl ONPEAEIEHHBIX OPraHMYECKUX BEUIECTB, MOHUMas cMbica nokaszatens [1/1K,
MOSICHATh HA NpHUMeEpax CcrnocoObl YMEHBIIEHUS W MPEeNOTBpAIlleHUs WX BPEIHOTO
BO3JICHCTBUS Ha OpPTraHU3M YEJIOBEKa;

UIg  O0yYaromMXcs C OrPAaHMYEHHBIMM BO3MOXHOCTSMH 3/I0pPOBbSl: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOAAX IIO3HAHUSA BEUIECTB U
XUMHYECKHX SIBJICHUH;

JUI CJIENBIX U CIA00BUAIIMX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbE(HO-
TOYEYHYIO cucTeMy oOo3HaueHuit JI. bpailng nst 3anucu XuMuyeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10-11 KJIACC
No KoumnuecTBo yacos
n/_n HaumeHoBaHue pa3ie/ioB U TeM NPOrPaMMBbI Beero Konrpoabubie | IlpakTuueckue = IJIEKTPOHHBbIE (MPOBLIE)
padoTsbI padoThbI o0pa3oBaTe/ibHbIE peCypChl
Pa3nesa 1. Teoperuyeckue 0OCHOBbI OPraHN4YecKOi XMMHHU
11 [Ipeamer oprannveckoin XHMHH. Teopus crpoeHus 3 http://www hemi.nsu.ru
oprannyeckux coenunennit A. M. byrieposa
Wroro mo pazneny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — alIKaHbI 2 http://S_C hool- . .
collection.edu.ru/collection/chemistry
29 Hemnpenenbabie yrieBo10poabl: aTKEHBI, aTKAIUCHBI, 6 1
AJIKUHBI
2.3 ApoMaTHyecKHe yriieBOI0POIbI 2 http://www hemi.nsu.ru
24 [IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB U UX 3 1
nepepaboTka
Utoro no pazneny 13
Pasznea 3. Kuciopojacoaep:kanue opranndeckue coeJuHeHust
3.1 Cruptel. DeHoun 3 http://www hemi.nsu.ru
39 Anwaerunsl. KapooHoBbie kuciaotsl. Clo)KHBIS 7 1
3¢bupbI
3.3 VYrneBoasl 3 2
Wroro no pazneny 13
Paznen 4. A3oTconepskanye oOpraHnyecKkue coeIuHeHus
4.1 ‘ AmuHBI. AMUHOKHCIIOTBL. Benku 3 http://www hemi.nsu.ru
Wroro no pazgeny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayuyku. Bonokna 2




Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2

\ http://www hemi.nsu.ru




IHOYPOYHOE INIAHUPOBAHHUE
10-11 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpenMer opraHn4ecKON XUMUU,
€€ BO3HUKHOBEHUE, pa3BUTHE U
3HaYEHUE

03.09.2025

http://www hemi.nsu.ru

Teopust CTpOEHHUS OPraHUYECKUX
coenuHeHnuil A. M. byrneposa,
€€ OCHOBHBIE I10JIOKEHUS

10.09.2025

http://school-
collection.edu.ru/collection/chemistry

[IpencraBnenue o
KJIaCCU(UKAIIUU OPTraHUYECKUX
BemecTB. HomeHkmarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpraHMYECKUX BEIECTB

17.09.2025

http://www hemi.nsu.ru

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUU Psifl

24.09.2025

http://school-
collection.edu.ru/collection/chemistry

MertaH u 3TaH — npocTeuIre
MIPEJICTAaBUTENH AJTKAaHOB

01.10.2025

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

08.10.2025

OTUJjIeH " IMPOINJICH —
HpOCTCﬁHIHC npeaACTaBUTCIN
AJIKCHOB

15.10.2025

ITpaktuyeckas pabora Ne 1.
«[Tomyuenue sTusneHa u
U3yUYeHHE €ro CBOUCTB»

22.10.2025

Anxanuensl. byranuen-1,3 u
MeTuioyTaaues-1,3. Tlonyyenue

05.11.2025

http://www hemi.nsu.ru



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

CUHTETHUYECKOTO KayyyKa U
PE3UHBI

AJIKMHBI: COCTaB U 0OCOOEHHOCTH
CTpOCHI/Iﬂ, FOMOJIOFI/I‘-IGCKI/Iﬁ pHI[.

http://school-

10 ATeTHIICH — TPOCTEHIIINI 12.11.2025 | collection.edu.ru/collection/chemistry
MIPEJICTAaBUTENb AJTKHHOB
11 Brramcnenus o ypaBHEHUIO
XUMHUYECKON peaKIu 19.11.2025
12 ApeHbl: GEH30J1 U TOJTYOJI. http://school-
ToKCHUYHOCTH apeHOB 26.11.2025 | collection.edu.ru/collection/chemistry
I'enernueckas cBs3b
13 YTIIEBOIOPOJIOB,
MPUHAUISKAINX K Pa3IMYHbIM 03.12.2025
KJlaccam
[IpupoHbIE HCTOYHHUKHN
YTIEBOAOPOIOB: IPUPOIHBIN ra3
14 1 TIOMTyTHBIE He(bT;IHIiIe rassl, 10.12.2025 http://www hemi.nsu.ru
He(Th ¥ MPOAYKTHI €€
nepepaboTku
[IpupoaHble HCTOYHUKU
YTIEBOJAOPOIOB: IPUPOIHBIN ra3 htto://school-
15 1 HOTYTHBIC Heqmm.’.l © Tasel, 17.12.2025 c_cﬂlcl)e(:'[iWu.ru/collection/chemistrv
He(Th ¥ MPOAYKTHI €€
nepepaboTKu
KonTtponsHas pabota no paszaen ) .
16 «YFJ'ISBOI[OPOIFBI» b g 24.12.2025 http:/fwww hemi.nsu.ru
[IpenenbHbIE 0JHOATOMHBIE htto://school-
17 CTHPTHL: METAHOI H ITAHO. 14.01.2026 | collection.edu.ru/collection/chemistry
Bopopoanas cBs3b
18 MHoroaTOMHBIE CITUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH 21.01.2026
19 @DeHOJI: CTPOCHUE MOJIEKYJIBI, http://school-
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¢bu3nvecKkre 1 XUMHUECKUE 28.01.2026 | collection.edu.ru/collection/chemistry
CBOMCTBA, IPUMEHEHHUE
Anpneruapl: GOpMaIbACTU]L U .

20 aueT);nbnimg XHCTOI? i 04.02.2026 ttp://www hemi.nsu.ru
OAHOOCHOBHBIE MpEEIbHbIE

21 K HOBBIC KHUCIIOTHI:
Ma;;i(llbl(/)IHa: )51 y(I:i(;CHaH 11.02.2026
HpaKTquCKas[ pabota Ne 2. } htto://school-

22 ;zgf;f;;ia pacTBOpa yRCYCHOH 18.02.2026 | collection.edu.ru/collection/chemistry
CreapuHoOBas ¥ OJICHHOBAs

23 §IIZII(():J'III(I);)L;I,K 1;;1)1% :}E):g;;aiﬁzjig? 95 02.2026 http://www hemi.nsu.ru
MpLia Kak COJIA BBICIITAX

24 Kap60HOBLDE KHCJIOT, UX 04.03.2026
MoIOIIIee IeiicTBIE
Crnoxubie 2pupbI Kak

o5 MIPOM3BO/IHBIE KAPOOHOBBIX
KHUCJIOT. [ MaApoIni3 CIIOKHBIX 11.03.2026
a¢hupoB

26 JKupbr: ruapom3, mIpuMeHeHHE, httQ://S_ChOOI- _ _
OMOJIOTHYECKAsT POJIb KHPOB 18.03.2026 | collection.edu.ru/collection/chemistry
VYrneBompl: cOCTaB,
knaccudukanus. Baxueitmume .

21 Hpe,Z[CTg)BI/ITeLJIII/IZ IJII0KO034, 25.03.2026 http:/fwww hemi.nsu.ru
bpykTo3a, caxaposa

28 Kpaxman u 1eirono3a Kak httQ://S_ChOOI— _ '
HPUPOJTHBIC TTOJIMMEPBI 08.04.2026 | collection.edu.ru/collection/chemistry
KonTtponpHas pabota no pasaeny

29 «Kucnopoaconepxkariue httQ://S_ChOOI— _ '
OpPraHUYeCcKue COeAUHEHUS»/ 15.04.2026 | collection.edu.ru/collection/chemistry

Bceepocculickas npoBepoyHas
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pabota

30

OO1ast xapakTepuCcTUKa
a30TCOJIePIKAIIUX OPTaHHIECKIX
coenuHenuii / Beepoccuiickast
poBepoyYHasi pabora

22.04.2026

http://www hemi.nsu.ru

31

AMWHBI: METHIAMWUH W aHUIINH

29.04.2026

32

AMWHOKHCIIOTHI KaK
am(poTepHbIe OpraHUYECcKre
COE€IUHEHMS, UX OMOJIOTHYECKOE
3Hauenwne. Ilentunel. benkn kak
MIPUPOTHBIE
BBICOKOMOJICKYJISIPHBIE
COEIMHEHUSA

06.05.2026

http://school-
collection.edu.ru/collection/chemistry

33

OCHOBHBIe IIOHATUA XUMHUHN
BBICOKOMOJICKYJISIPHBIX
COEIUHEHUN

13.05.2026

http://www hemi.nsu.ru

34

OcCHOBHEIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
coeauHeHui. IlmacTMmacchl,
Kay4yKH, BOJIOKHA

20.05.2026

http://school-
collection.edu.ru/collection/chemistry

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34
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MMPOBEPSIEMBIE TPEBOBAHHS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnporpaMmasl CpeaHET O 06HI€F0 06p330B3HI/Iﬂ

1

TeopeTnueckrie 0CHOBBI OPraHU4ECKON XUMHH

11

CdhopmupoBanHOCTH MPEIACTABICHUI 0 XUMHYECKOU COCTaBJISIIOLLEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUI TIPUPOJIBI,
B (OPMHUPOBAHMM MBINUICHUS W KYJIbTYphl JIMYHOCTH, ¢€¢ (YHKIIMOHATBHOU
IrPaMOTHOCTH, HEOOXOAMMOMN JIJISl PEIICHUS] MPAKTUYCCKUX 33/1a4 U JKOJIOTHYCCKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPUPOTHON CpeJie

1.2

Bnanenue CHUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHATHS (MOJIEKYJIa, BAJIGHTHOCTD, AJIEKTPOOTPHUIIATEIILHOCT,
CTENEHb OKHUCIEHUS, XHUMHUYECKas CBs3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIM
00BEM, YIJIEPOAHBIN CKeJeT, (QyHKIHMOHAlbHAs TpyIIa, paaukall, H30MepHs,
M30MEpBbI, TOMOJIOTHYECKHH psi, TOMOJIOTH, YTJIEBOJIOPOJBI, KHCIOPOI- |
a30TCoJepIKaIIue COCTUHEHHUs, OMOJOTUYECKH aKTUBHBIC BelIecTBa (yrieBOJIBI,
KUPBI, OCIKH), MOHOMEp, TMOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJCKYJSPHBIC
COCIMHEHMS); TEOPUHM M 3aKOHBI (TEOpUS XMMHUYECKOTO CTPOEHHUS OPraHMYeCKHX
BemectB A.M. byrtiepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHA S3BIK XUMHH,
(hakTOJIOTHYECKNE CBEJCHHS O CBOWMCTBAaX, COCTaBe, MOJydeHHH U O€30MacHOM
WCTIOJIb30BAHUH BOKHEUIITUX HEOPTaHMYECKUX U OPTaHWYECKUX BEIIECTB B OBITY H
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA

1.3

ChopMHUpOBAaHHOCT, YMEHUW BBISBISATH XapaKTEepPHbIE TMPU3HAKK TTOHSATHIA,
yCTaHaBIUBATh WX B3aWMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHUS MPU
OTHMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OpraHMYeCKIX COeTMHEHUIN

1.4

chOpMUPOBAHHOCTh YMEHUH HCIONb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JJIsi
COCTaBJICHUSI MOJIEKYISIPHBIX UM CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI)
dbopMynl  OpPraHMYECKUX BEIIECTB M  YpPaBHEHHM XUMHUYECKUX  PEaKLUH,
W3rOTaBJIMBATh MOJENIM MOJIEKYJ OPraHMYeCKHX BEIIECTB JJS WJUIIOCTPALMU UX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChOopMHUPOBAaHHOCTh YMEHHMH YCTaHABJIMBATH IPUHAIIEKHOCTh H3YYCHHBIX
OpPraHUYECKHUX BEIIECTB [0 MX COCTABY M CTPOEHHIO K ONPEIETIEHHOMY KIaccy
(rpyrre) coeauHeHui (YriaeBoI0pOIbl, KUCIOPO U a30TCOIEPIKAIME COCTMHEHNS,
BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS), JaBaTh UM HA3BaHUS [0 CHCTEMATHYECKOMN
nomenkiatype (IUPAC)

1.5

ChopmupoBaHHOCTE  yMEHUS  ONpEAENATh BHUABI XUMHUYECKOW CBS3M B
OpPraHNYECKUX COCAMHEHUSX (OJUHAPHBIE U KPATHbIC)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHHA  IIPUMCHSATH: IIOJIOXKCHUA  TCOpUU  CTPOCHUA
OpraHu4Y€CKUX BCHICCTB AM. BYTJ'IepOBa JJIA OOBSICHEHHS 3aBHCUMOCTH CBOWCTB
BCIICCTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHCHHUSA MACChI BEHICCTB

yrHeBOHOpOHBI. KI/ICJ'IOPOI[COI[ep)KaH_II/Ie U a30TCOACPIKAIMUEC OPraHUYCCKUC
COCAMHCHUS. BLICOKOMOJ'IGKy.]'IHpHLIe COCOAMHCHUA

2.1

ChopmupoBaHHOCTh YMEHHI MPHUBOJIUTH TPHUBHAIbHBIE HA3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (STUJICH, TPOMUIICH, alleTHIICH, STHIICHTIUKOJIb, TIIULEPHH,
¢deHou, dhopManpaeru, ameraabIeru, MypaBbUHAs KUCIIOTa, YKCyCHas KHUCJIOTA,
OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHCIOTa, TIIOKO3a, (GPYyKTO3a, Kpaxmall,
1[EJUTI0JI03a, TTIUIIHH)




2.2

ChopMUPOBAaHHOCTh YMEHHUI XapaKTEpU30BaTh COCTaB, CTPOCHHE, (HU3UUCCKUEC U
XUMHUYCCKUEC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITCJIeI;'I paSHI/I‘-IHBIX KJIaCCOB
OpPraHU4eCcKUX BelecTB (METaH, 3TaH, STHJICH, IPOMMJICH, alleTUJICH, OyTaauen-1,3,
MeTunoOyraauen-1,3, 6eH3011, METaHOJI, STAaHOJ, ITUIICHTIIUKOJIb, TIIHIEPUH, PEHO,
arleTabIeTU/, MypaBbHHAs U YKCYCHAsi KUCJIOTHI, TJIFOK03a, KpaxMal, IeJUTI003a,
AMUHOYKCYCHasl KMCJIOTa)

2.3

ChopMUpOBaHHOCTh yMEHHSI WLIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY
TUNWYHBIMU TPEJICTABUTEISIMA PA3JIMYHBIX KIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOLUIMX XHMMYECKMX PEAKUUNA C HCIOJIb30BAHUEM

CTPYKTYPHBIX (hopmyi

24

ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHHMKHU YIJIEBOJIOPOJAHOIO
CbIpbs (HE(DTh, NPUPOJHBIN T'a3, YTOJIb), CIIOCOOBI UX MepepabOTKU U MPAKTUUYECKOE
MIPUMEHEHHE IPOJYKTOB MepepadboTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHpPOBAHHOCTh YMEHUN BIAJCTh CUCTEMOUN 3HAHUM 00 OCHOBHBIX METOJaX
HAay4dHOTO TIO3HAHMS, WCIOJB3yeMbIX B XHMHH TPU M3YyYEHUU BEIIECTB W
XUMUYECKUX SIBIICHUM (HAOJIOICHHE, N3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
WCTIONb30BaTh CHUCTEMHBIE XWMHYECKHE 3HAHUS Ui TPUHSATHS pEIIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYyallusX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHHUEM

3.2

CdopMHpOBaHHOCT, YMEHUW COOJIOIATh TPaBHJIa TOJI30BAHUS XWMHUYECKOU
MOCy/IOM U J1abopaTOpHBIM O0OpYIOBaHHEM, a TakK)Ke MpaBWia OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSMHU MO BBIIIOJHEHUIO J1a0OPAaTOPHBIX
XMUMHUYECKUX OTIBITOB

3.3

ChopMHpOBAaHHOCT, YMEHHMA  IUIAHUPOBATH W BBINOJHATh  XUMHUUYECKHUM
AKCIIEPUMEHT (TpEBpAaIlEHUs] OpraHNYEeCKUX BEIIECTB MIPU HarpeBaHUH, MOTyYeHHE
STHJIEHA U U3yYEHHE €T0 CBOMCTB, KAUYECTBEHHBIE PEAKIIMH OPraHUYEeCKUX BEUIECTB,
JeHaTypanus OeIKOB MPU HAarpEeBaHUU, I[BETHbIE PEaKI[Ui OEIKOB) B COOTBETCTBUU
C TMpaBUJaMH TEXHUKH O€30MacHOCTM Tpu OOpallleHuu C BeUlecTBaMH U
nabopatopHbIM  00OpYIOBaHUEM; MPEICTaBISATh  PE3yJbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUid U
(dhopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB

3.4

ChopmupoBaHHOCTH  YMEHHMH  MPOBOJUTH  BBIUMCICHHUS 1O  XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOIYKTa
peakiuu MO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH )

3.5

ChopmupoBaHHOCTH ~ yMEHUH  KPUTHYECKH  aHAJU3UPOBATh  XHUMHYECKYIO
nHpOpMalLIMIO, TOJIYy4aeMyl M3 pa3HbIX HCTOYHUKOB (CpPEICTBA MacCOBOU
unhopmanuu, cetb UHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTD YMEHUNI co0oaaTh IIpaBUJIa DKOJIOTUYECKU
11eJIeCO00pa3HOr0 TOBEJAEHHUS B OBITY W TPYJOBOM JEATENBHOCTH B LENAX
COXPAaHEHHUsI CBOErO 370POBbS M OKPYKAIOLIEH NPUPOAHOM Cpelbl, OCO3HABaTh
OMACHOCTh BO3JCHCTBHUS Ha JXUBBIE OPraHU3MBbI OIPENEIEHHBIX OPraHUYECKHUX
BElIeCTB, MOHMMas cMblca nokazarens [IJAK (mpenensHO — gomycTHMOM
KOHIIGHTpalluu), TMOSACHATh HAa  IpUMEpax  CIocoObl  YMEHBUICHHS U
IIPEIOTBPAILIEHHUS MX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M UEJIOBEKa




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

TeopeTnueckre OCHOBBI OPraHU4eCKOH XUMHHU

11

[Ipenmer opraHmyeckoil XuUMHH: €€ BO3HUKHOBCHHE, Pa3BUTHE U 3HAYCHUE B IMOJYYCHUU
HOBBIX BEILIECTB W MarepuajoB. Teopusi CTPOEHMsSI OpraHM4eckux coeauHeHuid A.M.
bytnepoBa, €€ OCHOBHBIE NIOJIOKEHHUS

1.2

CtpykTypHBIE (OPMYIIBI OPraHUYECKUX BEUIeCTB. | OMOIOTHS, M30MEpHsl. XUMHUECKas CBSI3b B
OpPraHMYEeCKUX COCIMHEHMAX — OJMHApHBIE M KpaTHbele CBs3u. IlpeacraBienue o
KJIaccu(UKAIMHM OPraHMYECKHIX BEIIECTB

1.3

Homenknartypa opraHM4ecKMX COEIUHEHHH (CUCTeMaThyecKas)) M TPUBUAIbHBIE HA3BAHMUS
BAKHEWIIINX IPEICTABUTENIEH KJIACCOB OPraHNYECKHUX BEIIECTB

YT111eB010PO 1B

2.1

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psa. MeraH M 3TaH — IpocTeummne
MIPE/ICTAaBUTENN AJIKAaHOB: (PU3MYECKHE M XMMUYECKHE CBOMCTBa (peakuuu 3aMeuieHUs U
TOpPEeHUs1), HaX0XK/A€HNUE B IPUPOJIE, OTYYEHUE U IPUMEHEHNE

2.2

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN PAL. DTHUIEH W NPONWIEH — IPOCTEHIINE
MIPE/ICTAaBUTENIN AIKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOr€HUPOBAHMUSL, THIpaTalliK, OKHCIEHUS U MOJIMMEpPHU3alli1), TIOJyYeHHE U TPUMEHEHHE

2.3

Ankanuensl: OyramueH-1,3 u MetunOyraauweH-1,3: cTpoeHue, BaKHEUIIME XUMHUYECKUE
cBOMcCTBA (peakuust moaumepu3anuu). [lomydeHrne CHHTETHYECKOTO KayqyKa i Pe3UHBI

2.4

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. AUETHIIEH — MPOCTEHIIHNIA
IIPEJCTaBUTENb AJIKMHOB: COCTaB, CTPOCHHUE, (PU3NYECKHE M XUMHUYECKUE CBOMICTBA (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUIpATallui, TOPEHUS ), IOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, ¢GU3MYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST U HUTPOBAHUS), TMOJIyueHUE U MpuUMeHeHHe. ToJyos: cocTaB, CTPOCHUE,
¢buznyeckue U XMMHYECKHUE CBOMCTBA (PeakiMy raJIoT€HUPOBAHUS M HUTPOBAHUS ), IOJTyUYCHHE
u npuMeHeHHe. TOKCHMYHOCTh apeHOB. ['eHeTHueckas CBs3b MEXIy YIIIEBOJOPOIaMH,
MIPUHAISKALITIMHE K Pa3JIMYHBIM KJIaccam

2.6

[Ipupoanbie CTOYHUKH YTIIeBOAOPOI0B. [Ipupoanblii ra3 u nonytHeie HeTIHbIE Ta3bl. HedTh
u e€ mpoucxoxzaenue. CrnocoObl nepepabOTKH HePTH: MEpPEeroHKa, KPEeKUHTr (TEpMHUUYECKUH,
KataauTuueckuit), mnuponus. Ilpoaykrel mnepepaboTku HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBII yroJib U MPOAYKTHI €ro rnepepadoTKu

Kncnopozlcozlepmamne OpraHN4Y€CKHUEC COCANHCHUA

3.1

Hpe,[[eJ'ILHLIe OJJHOATOMHBIC CIIMPTHI. MeTtaHon M O3TaHOI: CTPOCHHUC, (1)I/ISI/ILIGCKI/IC u
XHUMHUYECKHE CBOMCTBA (peaKI_II/II/I C aKTMBHBIMHU MCTaJllIaMH, I'aJIOr€HOBOAOPOAaMH, ropeHHe),
IIPUMCHCHUC. BOI[OpOI[HbIe CBA3U MCKAY MOJICKYJIaMH CIIUPTOB. HeﬁCTBHC MCTaHOJIa H
OTaHOJIa Ha OpraHuM3M 4YCJIOBCKaA. MHoroatomMHsIe CIINPTHI. OTUIICHTIIUKOIb WU T JIMOCPHH:
CTPOCHHC, (bHSI/I‘IeCKI/IC A XHMHYECKHE CBOMCTBA (BSaI/IMOI[eI‘/‘ICTBI/IC CO MMCIIOYHBIMHU
MCTaJUIaMH, Ka4CCTBCHHaAA pCaKnus Ha MHOI'0AaTOMHBIC CHI/IpTLI). I[CIZCTBHG Ha OpraHu3M
YCJI0BCKaA. HpI/IMeHeHI/Ie MIMOCPUHA U STUJICHTIIMKOJIS

3.2

@deHoJI: cTpOeHHE MOJIEKYNbl, (GU3NYEeCKue U XUMHUUECKue CBOHCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue deHoa

3.3

AJ'IL,Z[erI/I,[[LI N KCTOHBI. cDOpMaJ'IBI[eFI/II[, allCTAJIBACTU . CTPOCHUC, (I)I/I3I/I‘ICCKI/IC N XUMHWYCCKHEC
CBOMCTBA (peaKI_lI/II/I OKHCJICHHUA W BOCCTAHOBJICHHA, KAaYCCTBCHHBIC peaKI_[I/II/I), MOJIYYCHUC U
IIPUMCHCHUC

3.4

OI[HOOCHOBHLIC MMpEaACIIbHBIC I(ap60HOBBIC KHCJIOTBI. MypaBLI/IHaH U YKCYCHad KHCJIOTBI:
CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBA (CBOfICTBEl, 06H_II/IC 1 KjiacCa KHCIIOT,




peaxius drepuduKaIm), morydeHne u npumeHeHne. CTeapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK
MIPEJICTABUTENH BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JIEUCTBUE

3.5

Crnoxuble 3(upbl Kak MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MIPONH3 CIOXKHBIX 3(PHPOB.
Kupsl. 'maponus xupos. [Ipumenenne xxupos. buosorndeckas posb )KUPOB

3.6

VYrieBojabl: cocTaB, KiacCUpUKAIMSA YriaeBOJIOB (MOHO-, AW- W Tojmcaxapuabl). [noko3za —
MPOCTEHUIIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHS MOJIEKYNBI, (PU3MUECKHE U XUMHUYECKHE
cBolicTBa (B3auMmojelcTBue ¢ ruapokcuaoM meau(ll), okucieHue amMMHauHBIM PACTBOPOM
okcuma cepedpa(l), BoccTaHOBIEHHWE, OpOKCHHWE TIIFOKO3bI), HAXOXKIACHHE B TPHUPOJIE,
puMeHeHue, ouosnorudeckas posb. orocunres. OpykTo3a Kak uzoMep roko3bl. Kpaxman u
HEJITI0JI03a KaK MPUPOAHbIE NmojduMepsl. CTpOeHHEe KpaxMana U IeJUTio03bl. Du3ndeckue u
XMMHYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaUeCTBEHHAS PEAKIIHS C HOJIO0M)

A3oTcoeprKale OpraHn4eckie COeaMHEHUS

4.1

AMMHOKHUCIIOTHI Kak aM(oTepHble opraHuueckue coeauHeHus. dusnyeckue W XUMHYECKUE
CBOWCTBA aMUHOKHCIOT (Ha TpUMEpe TIWIMHA). buojormdyeckoe 3HAYCHHE AMHHOKHCIIOT.
Ilenrtn bl

4.2

benku kak mnpupoaHBICE BBICOKOMOJICKYJSIDHBIC cOequHeHus. [lepBuuHas, BTOpUYHAs U
TPEeTUYHAsT CTPYKTypa O€NKOB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THUIIPOJW3, ICHATYyparus,
KaueCTBEHHBIC PEAKINK Ha OCIKH

BBICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITHUS XUMHU BBICOKOMOJICKYJISIPHBIX COCJUHEHWUW: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3AIUH, CPeAHssl MOoJeKyaspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUH — MOJIMMEpHU3alus U MOJTUKOHICHCAIIHS

5.2

DKCIIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB U MX IPEBpAIICHHI: O3HAKOMIICHHE C
oOpa3lilaMd TPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. [lomyuenue
CUHTETHYECKOTO KayyyKa 1 pe3UHbI




YUYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Xumus, 10xnace/ I'abpuensa O.C., OOmecTBO ¢ OTpaHUYCHHON 0TBETCTBEHHOCTHIO «IPODAY;
AKIMOHEPHOE 001IECTBO «3maTenscTBO «IIpocsemenne»
Xumus, 11 wmace/ Tabpuensn O.C., OOmecTBo ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODAY; Axunonepuoe odiectBo «M3marensctBo «IIpocBemienue»

METOAUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISA

1.0.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroanueckoe mocoOue — 06a30BbIM ypoBEHb» - M.:
Hpoda 2022 TO/I.
2. O.C.l'abpuensin, N.I'.OctpoymoB, «O0mass xumMusi B TecTax, 3agadyax, ynpakHeHusx. 11
KJIacc» — M.: Hpoda, 2023 TO/I.
3. O.C.I'abpuensn, II.H.bepeskun, A.A.YmakoBa «Xumusi 10-11 kmacc: KoHTpomnbHble H
IIPOBEPOYHBIE paboThI K Y4eOHUKY. — M.: Hpodoa, 2021 T.
HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://www.chemnet.ru Tasera «Xumus» U calT uis yuuTens «S1 MOy Ha YPOK XHMHN
http://him.1september.ru  Enunas xomneknus IIOP: IlpeamerHas KoJuteKius «XHUMHUSD)
http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-Hay4YHbIC 3KCIICPUMEHTHI:

XUMMUSL. Komnekuus Poccwuiickoro 00111e00pa3oBaTEIHLHOTO rnopraia
http://experiment.edu.ru AJIXUMUK: cair JLIO. Annk6epoBoit
http://mwvww  alhimik.ru Bcepoccuiickass  onuMmmnuaza  IIKOJIBHHKOB 1O XHMHHU
http://chem.rusolymp.ru Opranudeckasi XuMHUsl: JIEKTPOHHBIH YU4ECOHUK JJIsl CPEIHEU IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUM: AJIEKTPOHHBIN y4eOHUK
http://mww hemi.nsu.ru OTKpBITHII KOJLIEIK: Xumust

http://www.chemistry.ru JluctaHImoOHHas OJIMMITMAA 0 XUMHUHU: TEJICKOMMYHHKAIMOHHBIN
00pa3oBaTeIbHBIA MPOEKT
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