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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa Mo XMMUU Ha YPOBHE CpeTHEro o01iero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS ¢eaepalibHON 00pa3oBaTeIbHOM
nporpamMmbl  cpenHero  obmiero  oopazoanusi  (POII  COQO), mnpencTaBieHHBIX B
denepanbHOM rocyJapcTBEHHOM oOpazoBaTesibHOM cTangapte COO, ¢ yuérom Konuenmuu
npernofaBaHus yueOHOro mpeamera «XUMHs» B 00pa30BaTENbHBIX OPTaHU3AIMSIX
Poccuiickoii @enepanuy, peanu3yOIIUX OCHOBHBIE OO0pa3oBaTElIbHbIE MPOTPAMMBI, U
OCHOBHBIX NOJIOKEHUH «CTpaterun pa3BuTus BocnuTaHUs B Poccuiickoit ®@enepaunn Ha
nepuon a0 2025 rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0OB K pa3pabOTKE MPOrpaMMbl MO XHMHHU, K ONPEAENICHUIO O0IIeH
CTpaTeruu OOYy4YeHUs, BOCIUTAHHUS M PA3BUTHUS OOYYAIOIIMXCA CPEICTBAMH Y4€OHOIrO
npeameta «Xumus» 1 10—-11 kimaccoB Ha 0a30BOM YpOBHE COCTABHIIM KOHUENTYaJIbHbBIE
nonoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH I1I€JIeH, COJAEpIKaHUs, PEe3yIbTaTOB
oOyueHusi U TpeOOBAHUIN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHME, IOJYy4aeMOE€ BBIMYCKHUKaMH 0O0IIe00pa30BaTeIbHON
OpraHu3alliM, SBJIAETCS HEOTHEMJIEMOW YacThl0 HUX 00pa3oBaHHOCTH. OHO CIy)KUT
3aBEPILAIOIINM ATANlOM Pealiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHOM CHCTeME XMMHUYECKOTo o0Opa3oBaHHUs. DTHU LIEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U O0ILEH KyJIbTYpbl
YeJIOBEeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3JI0POBBIO U
npupogHoil cpeae. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydYarOUIMXCsi Ha YpPOBHE
CpeaHero oo0I1ero 0opa3zoBaHus CpPeACTBAMU YUEOHOTO MpeaMeTa « XUMUS», COJICPKAHUE U
MIOCTPOCHUE KOTOPOIO OINpEAeeHbl B MPOrpaMMe MO XUMHH C YYETOM CreUu(UKH HAyKu
XUMHH, €€ 3HaYEHUS B MMO3HAHUM MPUPOJIbI U B MATEPUAIIbHOM KU3HU OOILECTBA, a TAKXKeE C
y4€TOM OOLIMX LEeNel U MPUHIUIIOB, XapaKTEPUIYIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero oomiero oopasosanus B Poccuiickoit @eaepariuu.

XuMHUSL Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MWIpaeT ocoOylo pojib B
COBPEMEHHOM LMBWIM3ALMKA, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyidbTypbl. OHa
BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHHE PAIIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
L[EJIOCTHOTO MPEACTABJICHUS 00 OKPYXAIOIEM MHUpE KaK O €IUHCTBE MPUPOJbLI U YEIOBEKA,
KoTopoe (opMHUpyeTCss B XUMUM Ha OCHOBE [OHHMMAaHHS BEIIECTBEHHOIO COCTaBa
OKPYXAIOIEr0o MUpa, OCO3HAHUS B3aMMOCBSI3H MEXAY CTPOEHUEM BELIECTB, UX CBOWCTBAMU
¥ BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3auMOAEUCTBYS C JAPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHhEMJIEMOM YaCThbI0 MUPOBOM KYJIbTYPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XUMHUs KaK HayKa CO3MAaTesibHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HampaBjeHa Ha pelleHHe riIo0anbHbIX MPoOJIeM yCTONYHNBOIO
pa3BUTUSL 4YEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUYECKOW, MHUIIEBOW, 3SKOJIOTHMYECKOU
0€30MacHOCTH U OXPaHbI 370POBBSL.



B cootBercTBUM C 0OIIMMU IENIMU U MPUHIUIAMH CPEIHEro oOHIero oOpa3oBaHUsA
coaepxkanne mnpeamera «Xumus» (10-11 xkmaccel, 0a30BbIi  ypOBEHb U3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOydYarouumxcs,
HEOOXONUMYI0O UM I BbIpaOOTKA MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIHEIIHOTO
BKJIIOUEHUSI B JKM3Hb COLIMyMa, MPOJOJDKEHHUS OOpa3oBaHUSI B PA3IUYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu TIpeaMeTa «XUuMHUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «OOmm@as U HeopraHWYeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUCHUEM 3HAaHWM M3 OO0IIel XMMUHU) U OpraHuueckod xumuu. PopMupoBaHuEe TaHHOU
CUCTEMbl 3HAHUW TPU M3YUYEHUU MpeaMeTa O0O0ECreyruBaeT BO3MOXKHOCTb PacCMOTPEHUS
BCET0 MHOT00Opa3us BEIIECTB HA OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conaepxaHusi KypcoB — «Opranuueckas xumusi» u «OOmas
HEOpraHuveckas Xumus» chopMUpOBaHA B MPOTpaMMe MO XMMHHU Ha OCHOBE CHUCTEMHOIO
MOAX0Jla K M3YYCHHUI0 Y4eOHOTO Marepuajia U 00YyCJIOBJIEHA UCTOPUUECKU OOOCHOBAHHBIM
pa3BUTHUEM 3HAHUUN HaA OMPENIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHuuecKoit
XUMHH BELIECTBA pPACCMATpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpPraHUYECKUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPECOXHUMHUYECKHX U AJIEKTPOHHBIX
MIPEACTABICHUI O CTpoeHuU BellecTB. CBeleHns 00 U3ydyaeMbIX B Kypce BEIleCTBaxX Jar0TCs
B Pa3BUTUU — OT YTJIEBOJIOPOJIOB /IO CJIOKHBIX OMOJIOTMUECKM aKTHUBHBIX COEIUHEHUH. B
Kypce OpraHMYeCKON XUMHH MOJY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmmero o0Opa3oBaHUs TEpPBOHAYAIBHBIE MPEJCTABICHUS O XUMHUYECKOM  CBS3W,
KJIacCU(DUKAIMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3p€HHUS B MpeIMeTe «XUMHUsD 0a30BOTO YPOBHS pacCMaTpUBAETCA
M3Y4YEHHBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS TEOPETHUECKHN Marepuan u
(aKTOJOTUYECKHUE CBEJCHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OO11as 1 HeopraHu4eckass XUMUsS» 00y4arolUMCs MPEJOCTaBISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHE MEPUOJMYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOrMYECKUX
MO3ULIUNA, TIIyOKE€ TMOHATHh HCTOPUYECKOE HU3MEHEHHE (YHKIUH 3TOro 3aKoHa — OT
00001I1aroIeH 10 OOBACHSIONICH U TPOTHO3ZUPYIOIICH.

Enunnas cucteMa 3HaHUI O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH, CBOMCTBAX
U OPUMEHEHHM, a TaKXKE€ O XMUMHUYECKHX PEaKIMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
MpOTEKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COJEpPKAHUS, UMEIOIITUMHU
KYyJIbTYPOJIOTHYECKUN ¥ TMPUKIATHOW XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT NMOHUMAHUIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ POJib B IO3HABATEIbHOW M
MIPAaKTUYECKOMN IEATEIbHOCTH YEJI0BEKA, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K IPOLECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPWIOKEHUNH XUMHUHU, MOMOIaroT
BBIIIYCKHUKY OPHUEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJIeMax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(GOPMAIMI0O W TPUMEHATH €€ s
MOMOJHEHUs  3HAaHWM,  pPEIIeHUSI  MHTEJUIEKTyalIbHBIX M DKCHEPUMEHTAJIbHbBIX
UCCIIeIOBATENbCKUX 3a/ady. B 1enom copepkanve yuyeOHOro npeamera « XUMHs JaHHOTO



YPOBHSI NU3Y4YEHUSI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE Yy OOYIAIOIINXCSI MUPOBO33PEHUYECKOM
OCHOBBI I TOHUMaHUA (PUIOCOPCKUX UACH, TaKMX KaK: MaTepHaIbHOE E€IMHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHEM, I103HABAEMOCTbh MPUPOJIHBIX SBICHUN MYTEM DKCIIEPUMEHTAa U PEIICHUS
MIPOTUBOPEYNI MEXKy HOBBIMU (haKTaMU M TEOPETHUYCCKUMHU TPEIMOCHUTKAMH, OCO3HAHUE
PO XMMHHM B PEIICHUU OHKOJOTMYECKUX TpodsieM, a Takke MpodieMm cOepekeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mnnane pemieHus 3ajad BOCHUTAHUS, PA3BUTUS U COIMAIM3ALUU OOYYArOIIUXCS
OPUHATHIE MPOrPaMMOMN MO XMMHUHU MOAXOJAbl K OINPEACIICHUIO COJAEPKAHUS U MOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHPOBAHWE YHUBEPCANBHBIX Y4YEOHBIX JCHCTBUH,
MMEIONMX 0a30BO€ 3HAUECHHWE IS PA3IMYHBIX BUJOB ACSATEILHOCTU: PEIICHUS MPOoOJieM,
MOMCKa, aHalnM3a U 00paboTKM HMHGPOpPMALMHU, HEOOXOJUMBIX NJisi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM U HCCIIEIOBATEIIbCKOM JEATENbHOCTH, 3aHUMAIONIEH Ba)XXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHMS,
TaKk M Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUs, MPU OIPEIACICHUU COJEpPIKATEIbHOU
XapaKTepUCTHKU LEJed M3YYEHHs MpeIMeTa HAlpaBJICHUEM MEPBOCTENEHHOW 3HAYMMOCTH
TPaJAUIIMOHHO TpuU3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM Hayku Kak oOJacTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUYECKON ACSATEILHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKOM TOYKH 3pEHMS TAKOM MOAXOA K
ONpEIEJICHHIO LIeJIeH U3YUEHHUS IPEIMETA SIBJIIETCS BIIOJHE OMPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TJIABHBIMU LIEJISIMUA M3YUYEHHS MpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisitoTCS:

e (dopMUpPOBAaHHE CHCTEMbl XHMHYECCKUX 3HAHWW KaK BaKHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBBIE TTOHSATHUSA,
dbyHIaMEHTAJIbHBIE 3aKOHBl U TEOPUU XMUMHUU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHUE U
MMOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIICCTB
M XAMHYECKHX  pEaKIUd, HEOOXOAUMBIX JJisi  NOPUOOPETeHHUS  yMEHUU
OPUEHTUPOBATHCA B MHPE BEHIECTB M XUMUYECKUX SIBJICHHM, UMEIOIIMX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUW M CHOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XUMHUYECKOTO OHKCIIEPUMEHTA, COOIIOJCHUEM TPaBWII OE30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTuM, coniep>kaTesibHasi XapakTEpUCTHKA 1IeJIel U 3a/1a4 U3y4YEeHHs MpeaMeTa
B IporpaMmMe IO XUMHUM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMHU B CUCTEME CpeaHero obiero oopasoanus. CeroHs B MPerogaBaHUN XUMUHU
B Oouiblliell CTENMEHW OTHAETCA MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COJCpIKAHUS
oOy4eHHsl, OpPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIYCKHHMKAa 00II€00pa30BaTeIbHOM
OpraHu3alliM, BJIAJICIONIET0 HEe HAOOPOM 3HAHUW, a (QYHKUIHMOHAIBHOM TI'PaMOTHOCTHIO, TO



€CTh CIOCOOaMH ¥ YMEHHUSIMH aKTUBHOTO TMOJIyUYEHHUs 3HAaHUHM U IPUMEHEHHS UX B pEalbHOMN
’KU3HU JJIS1 PeLICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM NpH H3y4YeHHH TMpenMeTa «XUMUS» TOMHUHHUpYIOIIee 3HAuCHHE
NpruoOpPETAIOT TaKKe NN U 3a/1a4H, KakK:

amanrtanus OOydarolmuxcs K YCIOBUSAM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE HUHTEIUIEKTYaJbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
’KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M UX NMPUMEHEHHEM;

¢opmupoBaHre y 0OydYarOUIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOLINX YHHMBEpPCATbHOE 3HAUYCHHME I Pa3jIMYHbIX BHUIOB JCSATEIBHOCTH: PEIICHUs
npo0JseM, MOUCKa, aHanu3a U 00pabOTKU MH(OpMALMU, HEOOXOOUMBIX I MPUOOPETEHHS
OTbITa JEATEIBbHOCTH, KOTOpasl 3aHUMAeT Ba)XKHOE MECTO B MO3HAHUU XMMHH, & TAKXKE JJIS
OLIEHKM C TO3UIMH 5KOJOrMYeckod O€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyallbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYarommxcs: ClIOCOOHOCTH CaMOCTOATENIBLHO MPUOOpPETaTh HOBBIE 3HAHUS
0 XMMHUHU B COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIH30BAaTh COBPEMEHHbBIE
MH(GOPMALlMOHHBIE TEXHOJIOTUU JJI1 NMOMCKAa M aHaiu3a Y4eOHON M Hay4HO-IOIYJISIPHOM
uH(POPMAIIMU XUMAYECKOTO COACPKAHMS,

dopMupoBaHHe U pa3BUTHE y OOYYAIONIUXCS AacCOIUATHBHOTO W JIOTUYECKOTO
MBIIUICHUS, HAOMIOJATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpH IUJIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTaHHWE y OOydYarommxcsi yOeKIEHHOCTH B TYMaHHWCTHYECKOW HAINpPaBICHHOCTU
XUMHHA, €€ BaXHOM POJMM B PEHICHUH TJIOOANbHBIX MPOOJEeM  palMOHAIBHOTO
IIPUPOIOTNIOIB30BaHUS, TIOTIOJHEHUS SHEPTETUYECKUX PECYPCOB M COXPAHEHUS NMPUPOIAHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJWMOCTH OEpEek)HOr0 OTHOILEHUS K MPHUPOAE U CBOEMY
3I0pPOBBIO, @ TaKKe€ MPHOOPETEHHUsSI OMbITa HCIOJB30BAHUS TOJYYCHHBIX 3HAHUW MJIs
MPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydebHOoM maHe cpenHero oOmiero oOpa3oBaHus TpeAMET «XUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OO11ee ynco 4acoB, OTBEAEHHBIX JIJIS U3yUEHHUSI XUMHUH, Ha 0a30BOM YPOBHE CPEIHEr0
oO1iero odpa3zoBanus, cocrasiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11
Kiacce — 34 gaca (1 gac B Hezeto).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOyramueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMM THAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpPEeBpaIleHUIl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIM TPOYKTOB PEAKIIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kiacca KUCIOT, PEaKIMsl 3Tepu(pHKaluu), MOJIydeHne U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonorunyeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue U XUMHYECKHME CBOWCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHE 3TaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKkale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSISI MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOUTalisiM B aToMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumuyeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.



BemiectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIDPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKON XHWMHUHM. 3aKOH COXPAHEHHUS MAacChl BEUIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnumn Jle Ilarense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadaui «Ileproguyeckas cucrema XxuMudeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKAE PACUEThI, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBAsI
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILLIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, SHEPreTUYECKON W MUILECBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3[0pOBBE YEJIOBEKA: MPAaBWJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOT0 UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, UBMEPEHUE, SIBJICHHE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIuxcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JPYrMX BHOAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON Cpejie, YMEHUsI MPOTHO3UPOBATh HEOJAronmpHUsTHBIE AKOJOTHUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOU, NMUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIBLHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3zoBaHus BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SIBIICHHE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTCPHH I KIACCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXIECHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IUnYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MPECTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMETHble ((usuueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYKJAaeMOM TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MU BBIMOIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CY)K/ICHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpejaraéMblid ajroput™ ACHCTBUN NpuU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIGHHS M KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIME TMOHATHA (XMUMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUsl, U30MEPbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMHMCAHWM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COeTMHEHU;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENINA MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaThb KM Ha3BaHUSA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIUUEPUH, (EHOJ, (popManbIerul, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTaBUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHi, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (HE(QTh, NPHUPOAHBIN Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU WU
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJCIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TaK)Ke MpaBwia oOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UHTepHeT u Jpyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHW3MBI OMPEACIEHHBIX OpPTaHUYECKHX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G yHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIISHHS MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPIUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIITMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKasl, BOJOPOJIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKHUE PEAKIUU TIO0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMI COCTaBIISITh YPABHEHHs PEAKIUil pa3iHMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBbIX HEOPTraHWYECKHUX BELIECTB, pPAaclO3HABaTh
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE TMPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0IaTh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATH XUMHUYECKHI
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJabTaThl XUMHUYECKOIO OJKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKAaLH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Kourposbnbie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpeameT opraHMYEeCcKON XUMHH.
1.1 Teopus cTpOEHUS OPraHUIECKUX 3 Bubnnoreka
' p pv p LOK https://myschool.edu.ru/
coequHenuit A. M. Byrneposa
Hroro o pasneny 3
Pa3znea 2. YrieBoaopoabl
51 [IpenenbHbIE YTIEeBOIOPOIBI — 5 BubnnoTteka
' AJIKaHBI LIOK https://myschool.edu.ru/
29 HenpenenbHbie yrieBoaopos: 6 1 BubnunoTteka
' AJIKEHBI, AJIKaAUEHBI, aJIKMHBI LOK https://myschool.edu.ru/
2.3 ApomaTtudeckue yrieBoIopOabl 2 Bubnuorexa
' P yr p LIOK https://myschool.edu.ru/
[IpupoiHbIE ICTOUYHUKHT BubnunoTteka
2.4 3 1
YTJIEBOIOPOIOB M UX MepepadoTka LIOK https://myschool.edu.ru/
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
Bubnnorteka
3.1 Cruptel. Denon 3
P LIOK https://myschool.edu.ru/
3.9 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1 BubnunoTteka

CrnoxHble 3¢upsl

LOK 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/

3.3

VriaeBoasl 3

bubnunoteka
LIOK https://myschool.edu.ru/

Hroro mo pazueny 13

Pa3nen 4. A3oTcoaep:kaiiyue opraHudeckue coeIMHeHUs1

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku 3

bubnunorteka
LIOK https://myschool.edu.ru/

Hroro mo pazueny 3

Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS

5.1

[Tnactmaccel. Kayuyku. Bonokna 2

Bbnbnunoteka
LOK https://myschool.edu.ru/

Htoro no pazneny 2
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https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoaunuecTBO 4acos

HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoguueckuit
11 3akoH u Ilepnonnueckas cucrema 3 BubnunoTeka
' XUMUYECKHX 351eMeHTOoB J[. 1. LIOK https://myschool.edu.ru/
MenneneeBa
12 Ctpoenue BeniectBa. MHorooopasue 4 Bubnunoteka
' BEIIIECTB LIOK https://myschool.edu.ru/
BubnunoTteka
1.3 X €CKue pea 6 1 1
MMHUHCECKHAC PEaKit LOK https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
Bubnuoteka
2.1 Meran 6 1
e LOK https://myschool.edu.ru/
Bubnuoteka
2.2 Hemeran 9 1 1
METAJLIBT LOK https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U Bubnunoteka
2.3 2
OpPraHNY€eCKHUX BEILIECTB LIOK https://myschool.edu.ru/
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
BubnunoTteka
3.1 XuMUs ¥ )KU3Hb 4
LIOK https://myschool.edu.ru/
Uroro no pazgeny 4



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/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
IIpenmeT opraHrYeCcKO XUMUH,
1 €€ BOBHMKHOBEHHUE, PA3BUTHE U 1 Bubnuorexa
- P LOK https://myschool.edu.ru/
3HAYCHHE
Teopust cTpOEHUSI OPraHUIECKUX
2 coeqnuenui A. M. Byrineposa, eé 1 Bubnuorexa
- V1. BYTJICpoBa, LOK https://myschool.edu.ru/
OCHOBHBIE€ MOJIOKEHUS
[IpeacraBnenue o
KJIaCCHU(UKALUU OPTaHUYECKUX
3 BemecTB. HoMeHknaTypa 1 Bubnuoteka
(cucremaruueckas) u LIOK https://myschool.edu.ru/
TPUBHUAJIbHBIE HA3BAHUS
OpPTraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 Bubnunoteka
TOMOJIOTUYECKHH Pl LIOK https://myschool.edu.ru/
5 MeraH u 3TaH — NpoCTEUIINE 1 BubnunoTteka
MpEICTaBUTEIN AIIKAHOB LIOK https://myschool.edu.ru/
5 AJIKEHBI: COCTaB U CTPOCHHE, 1 BubnunoTeka
CBOMCTBa LIOK https://myschool.edu.ru/
OTUIIEH U TPOIUIIEH —
7 MIPOCTEHUIITHE TPEICTABUTEIN 1 Bubnmoreka
p p LOK https://myschool.edu.ru/
AJIKEHOB
8 [IpaxkTuueckas padora Ne 1. 1 1 Bubnunoteka
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«lomydeHue 3TUIIEHA U U3YYCHUE LIOK https://myschool.edu.ru/
€ro CBOMCTB»
Ankanuensl. byraguen-1,3 u
9 MeTmiOyraauen-1,3. [lonydenue Bubnuoteka
CUHTETUYECKOIO KayyyKa U LIOK https://myschool.edu.ru/
pe3uHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH
10 CTPOCHUSI, TOMOJIOTUYECKUN PSI. Bubnunoteka
AlleTHIIeH — MPOCTEHIINA LIOK https://myschool.edu.ru/
NPECTaBUTENb AIKHHOB
1 Boruncnenus no ypaBHEHUIO Bubnunoteka
XUMHUYECKON pPeaKIiu LIOK https://myschool.edu.ru/
12 ApeHbl: 6€H301 U TOTYOJI.
ToKCHYHOCTH apeHOB
I'eneTndeckas cBs3b
13 JIEBOJIOPOJIOB, IIPHUHAIEKALIX Bubnuoreka
yr p - TP LOK https://myschool.edu.ru/
K Pa3IMYHBIM KJlaccaM
[TpupoaHbIe HCTOYHHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3
14 Y TIONTYTHbIE HEPTSIHBIE Ta3bl Bubmmoteka
yr B ’ LIOK https://myschool.edu.ru/
He(Th U MPOYKTHI €€
nepepadoTKu
[IpupoaHbIE HICTOUHUKHU
YTJIEBOJOPOAOB: IPUPOAHBIN ra3
15 Y TIONTYTHBIE HEPTSIHBIE Ta3bl Bubmmoreka
yr R ’ LOK https://myschool.edu.ru/
He(Th U MPOIYKTHI €€
nepepadoTKu
16 KonTtponbHast pabota no pasaeny
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«YTIIEeBOIOPOABD)

[IpenenbHBIC 0OTHOATOMHBIC

17 CIIUPTHI: METAHOJI ¥ TAHOMI Bubnworeka
PTBL ) LIOK https://myschool.edu.ru/
Bonopoanas cBs3b
MHOroaToMHbIe CIIUPTHI: BubnuoTeka
18
3TUJIEHTJIMKOIb Y TIULEPUH LIOK https://myschool.edu.ru/
DeHOoII: CTPOCHUE MOJIEKYJIBI,
19 bu3HYecKue 1 XUMHUIECCKHE Bubmmoteka
3 LIOK https://myschool.edu.ru/
CBOICTBa, MPUMCHECHHE
20 Anpaeruapl: GopMaIbICTHI U BubnuoTeka
areTagbIerun. AeToH LIOK https://myschool.edu.ru/
OIHOOCHOBHBIC TIPEICIbHBIC
21 KapOOHOBBIE KUCIIOTHI: Bubnnoreka
p ' LIOK https://myschool.edu.ru/
MypaBbHUHAS U YKCYCHAas
[TpakTryeckas padora Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM Bubnmoreka
p pa yKrey LIOK https://myschool.edu.ru/
KHCJIOTBD
CreapuHOBas U OJICMHOBAs
23 KHCJOTHI, KaK MPeACTaBUTEIIN Bubnunorexa
’ P LIOK https://myschool.edu.ru/
BBICIINX KapOOHOBBIX KHCIIOT
Mpiu1a KaK COJIX BBICIIAX
24 KapOOHOBBIX KHCJIOT, KX MOIOIIEE Bubnuoreka
Ij ’ LIOK https://myschool.edu.ru/
JIEACTBIE
CrnoxHble 3(upbl Kak
o5 MIPOU3BOTHBIC KAPOOHOBBIX BubnuoTeka
KUCTOT. ['Maponu3 ClIoKHBIX LIOK https://myschool.edu.ru/
3¢upos
26 Kupsl: runponus, npuMeHeHue, BubnuoTeka
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Ouosaoruueckas poJib KUpPOB

LIOK https://myschool.edu.

ru/

yl"J'ICBOI[BII COCTaB,

Kiaccudukanus. Baxueimme BubnuoTteka
27 1
MPEACTaBUTENM: TIIHOKO03a, LIOK https://myschool.edu.ru/
bpykTo3a, caxaposa
Kpaxmai u mneirono3a kak BubnunoTteka
28 1
HPUPOJIHBIC TOJIMMEPHI LIOK https://myschool.edu.ru/
KonrtponbHas pabota 1o pasaeny
29 «Kucnoponconepxaume 1 Bubnuoreka
p p LIOK https://myschool.edu.ru/
OpPraHMYECKUE COCTUHCHUS
30 AMUHBL: METWIAMAH U aHUJINH 1 Bubnuoreka
' LOK https://myschool.edu.ru/
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
31 OpPTaHWYECKHUE COCTUHEHUS, HX 1 BubnunoTteka
OMOJIOTMYECKOE 3HAUYECHUE. LIOK https://myschool.edu.ru/
Ilentuapl
benku xak npupoaHbIe
32 BBICOKOMOJIEKYIIIPHBIE 1 Bubnuoreka
yaAp LOK https://myschool.edu.ru/
COEHEHUS
OCHOBHBIE TTOHITHS XUMUH
33 BBEICOKOMOJIEK YIIIPHBIX 1 Bubnuorexa
. yip LIOK https://myschool.edu.ru/
COeIMHEHNI
OCHOBHEBIE METOIBI CHHTE3A
34 BBICOKOMOJIEKYIISIPHBIX 1 BubnunoTteka
coequHenui. [1macTmacchl, LLOK https://myschool.edu.ru/
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI

XUMHUYECKUH AIEMEHT. ATOM.

1 BubnunoTteka
DneKTpoHHas KOH(UTypanus 1

LIOK https://myschool.edu.ru/

aTOMOB
[lepnonnueckuii 3aK0H U
[lepuonnueckas cucrema

5 XUMHUYECKUX 3jieMeHToB J[. 1. 1 BubnuoTteka
MenneneeBa, nx CBS3b C LLOK https://myschool.edu.ru/
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U
WX COCIMHEHUN T10 Tpymram 1

3 nepuoaam. 3HaueHue 1 Bubnunoteka
MEPUOJUYECKOT0 3aKOHA U LLOK https://myschool.edu.ru/
CHUCTEMbI XUMHYECKHUX JIEMEHTOB
JA.1. Menneneesa B pa3BUTUU
HayKu
CtpoeHue BelecTBa. XUMUYECKast

4 CBs3b, eé BUBI; MCXaHU3MBbI 1 Bubnunorteka
00pa3oBaHMs KOBAJIGHTHOM CBSI3U. LOK https://myschool.edu.ru/
Bonoponnas ca3b
BanenTtHoCTb.

BubnunoTteka
5 DIIEeKTPOOTPUIIATETHHOCTb. 1

CTeneHb OKHUCIICHUS. BemectBa

LOK https://myschool.edu.ru/
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MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUA

ITonsarue o AUCIICPCHBIX CUCTCMAX.
Uctunnnie n KOJIJIOUAHBIC
pactBopsl. MaccoBas 101
BEILIECTBA B pacTBOpE

Bnbnuoteka
LIOK https://myschool.edu.ru/

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBA3b
HEOPraHWYECKUX BEILIECTB,
pa3IMYHBIX KJIacCOB

Bbnbnunoteka
LOK https://myschool.edu.ru/

Knaccudukanus XuMuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpraHUYECKON XMMHUH. 3aKOH
COXpaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHUs U MPEBPALCHUS
SHEPrUU NPU XUMHUECKHUX
peaxkuusax

Bbubnunoteka
LOK https://myschool.edu.ru/

CxopocTtb peakuuu. OOpaTumbie
peakunn. XuMHA4eCKOe
paBHOBECHE

Bbubnunoteka
LOK https://myschool.edu.ru/

10

11

[IpakTuueckas padbora Ne 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XUMHUYECKON
peaxkumn»

DNEKTPONUTHYECKAS
nuccormarmd. Iloasarue o
BOJIOPOIHOM TIoKa3aTene (pH)
pactBopa. Peakiiuu nOHHOTO

Bubnunoteka
LOK https://myschool.edu.ru/

bnbnunorteka
LOK https://myschool.edu.ru/
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oOMeHa. I'maponu3 opraHnuecKux
Y HEOPraHUYECKHX BEILECTB

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC peaKHI/II/I.

Bnbnuoteka

12
[TonsiTHe 00 3MEKTpOIH3e LOK https://myschool.edu.ru/
pacIyIaBoOB U PaCTBOPOB COJICH
13 KoHTtposbHas paboTta mo pasaeny BubnunoTteka
«Teopernueckre OCHOBbI XUMUW) LIOK https://myschool.edu.ru/
MerTaibl, UX MOJ0KCHUE B
[Tepuoanueckoii cucteme
14 XUMHYECKHX 31eMeHTOoB JI. H. Bubnunorteka
Meunneneesa 1 0COOEHHOCTH LIOK https://myschool.edu.ru/
cTpoeHus atoMoB. O0mIHe
¢u3nveckre CBONCTBA METAJIIOB
CI1aBel METAILIIOB.
15 DNEKTPOXUMHUYECKUH Psift Bubnmoteka
5 LLOK https://myschool.edu.ru/
HaIpsKEHUN METaJIOB
XHUMHYECKHE CBOMCTBA
16 BaXHEHMIIINX METaJUIOB (HATpHii, BubnunoTteka
KaJauH, KaJbIUi, MAarHUH, LIOK https://myschool.edu.ru/
ATIOMUHUI) U UX COeTMHEHUN
17 XUMHYECKUE CBOMCTBA XpoMma, BubnnoTteka
MEIU U UX COETUHEHUN LIOK https://myschool.edu.ru/
18 XyUMHUYecKre CBOMCTBA ITUHKA, Bubnuorteka
J)Kene3a M UX COeIUHEHUN LOK https://myschool.edu.ru/
[IpakTuueckas padora No 2.
19 "Penienune sKcrepuMeHTaIbHBIX Bubnmorexa
P LIOK https://myschool.edu.ru/

3a1a4 1o teme «MeTas»"
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HemeTaminl, UX TOJIOKEHNE B
[lepuoauueckoii cucteme

bubnunorteka
20 XUMHYECKHX daeMeHToB Jl. W.
M 5 LIOK https://myschool.edu.ru/
eHjeaeeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB
duznyeckre CBOMCTBA
HEMETaJUIOB. AJUTOTPOIIHS En6
nénnoTeka
21 HEMETaJUIOB (Ha IpUMepe )
KrCTOpOa, cepiL, (hochopa i LIOK https://myschool.edu.ru/
9 b
yriaepoaa)
99 XUMHYEeCKHE CBOMCTBA TAJIOTCHOB, Bubnnoteka
Cephl U UX COCTMHCHUM LIOK https://myschool.edu.ru/
93 XuMH4YecKHe CBOMCTBA a30Ta, BubnuoTteka
docodpa 1 UX coeTMHCHUN LIOK https://myschool.edu.ru/
24 XUMHUECKUE CBOMCTBA yIiiepo/a, Bubnuoteka
KPEMHHUS U UX COETMHEHUI LIOK https://myschool.edu.ru/
o5 [IprMeHeHne BaxKHENIINX Bubnuoteka
HEeMETaJIOB U UX COeIUHEHUN LIOK https://myschool.edu.ru/
O00011eHNEe U CUCTEMATU3 AL
3HaHUH 110 Teme «HemMeTanae. 6
bnbnnoteka
26 Borunicnenus o ypaBHEHUAM
. LIOK https://myschool.edu.ru/
XUMHUYECKHUX PEAKIHA 1
TEPMOXUMHUYECKUE PACUETHI
[TpakTiueckast pabora Ne 3. EU6
nénmorteka
27 «Pemmenne sKcriepuMeHTaIbHBIX OK https:// hool.ed /
3ayay 1o Teme "Hemeramsr"y H PS:/HMYSCA00LECU. U
98 KonTponpHas pabora mo Temam Bubnuoteka
«Metanael» u «HemeTamisl LIOK https://myschool.edu.ru/
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Heopranuueckue u opranuueckue

Bnbnuoteka

29 KucIoTel. Heoprannueckue u 1
P LLOK https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AmpoTepHbIe HEOPTraHUYECKUE U
OpTraHUYECKUE COCANHEHUSI.
30 T'enernueckas cBI3b 1 Bubnuorexa
LIOK https://myschool.edu.ru/
HEOPraHWYECKUX U OPraHUYCCKUX
BEIIECTB
Poine xuMuu B o0ecrieueHun
AKOJIOTMYECKOW, SJHEPIreTUYECKON 1 BubnunoTteka
31 . 1
MUIICBON O€30MMACHOCTH, Pa3BUTUHI LOK https://myschool.edu.ru/
MEIUIIUHEI
[IpencraBnenwus 06 0OmMUX
HAYYHBIX TPUHIIUATIAX Bubnuorteka
32 1
MIPOMBIIUIEHHOTO MOJYy4YECHUS LLOK https://myschool.edu.ru/
Ba)XKHEUIIINX BEIIECTB
33 YenoBek B MUpPE BEIIECTB U 1 Bubnunorteka
MaTepHajoB LIOK https://myschool.edu.ru/
34 XUMHA U 3I0POBBE YETIOBEKA 1 Bubnuorexa
P LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Xumus, 10 kaacc/ I'adbpueasin O.C., Octpoymos U.I'., Caagkos C.A.,
AxknuoHepHoe o0ecTBo «31arebCcTBO

«IIpocBemenne»,2021 r

2.T'adpuensin O. C., JIbicoBa I'. I'. Xumus. 11 kua. IIpopuiabHblili ypoBeHb
M: JIpo¢a,2019r

METOINYECKHUE MATEPHUAJIBI JIS YUYUTEJIA

1. Xumus(6a30BblilypoBenb).Peaniuzanust o0pazoBanusi: MeTOAUYeCKOe
nocoodue 1Jd yyures / Kapepuna A. A., [Inmuyruna

I'.B.; nox pen.I'. B. lluuyrunoi. M. : ®I'BHY «UHCTUTYT cTpaTerun
pa3Butus odOpasosanusa PAO», 2022 81 c.:uJ1.

2.0.C.I'abpuensin, I'.I'.JIbicoBa «Xumusi Metoauuyeckoe nocooue — 6a30BbIii
ypoBenb» - M.: [lpoda 2022 roxa.

3.0.C.I'adpueasin, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 kjacc:

4. HacTtoJbHas KHUTa U1 yunTeas». Yacts 2 — M.: JIpoda, 2022 roa.
.C.I'abpueasiy, I1.B.Pemieros, U.I'.OcTpoymoBa «3agaum no Xummu 1
crnoco0b1 ux pemenus» - M.: «Ipoga», 2021roa.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/
http://school-collection.edu.ru/collection/chemistry EctecTBEHHO-Hay4Hbl€ 3KCMEPUMEHTbI:
xnmunsa. Konnekuymsa Poccuimnckoro obuieobpasosaTtenbHOro noprana
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