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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma 1mo XMMUHU Ha YpPOBHE CpeIHEro odmiero oOpa3zoBaHMs pa3zpadoTaHa
Ha ocHoBe dexepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
Odenepanum», TpeOOBaHWH K pe3yibTaraM OCBOCHHUs (enepaibHOW 00pa3oBaTeIbLHOM
nporpamMmel cpennero obmero obpazoBanusi(POIl COO), mpencraBieHHbx B DenepalbHOM
rocymnapcTBeHHOM oOpa3oBatensHOM crangapre COO, c¢ yuérom Konmenmmu mnpermomgaBaHus
yuyebHoro mpenMera «Xumus» B oOpa3oBaTeNnbHBIX opranm3zanusx Poccuiickoit ®denepanum,
peanu3yIonmx OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX TOJIOkKEeHUH «CTparteruu
pa3Butusi Bocnutanus B Poccuiickoit @enepanun Ha nepuor no 2025 ronma» (PacmopshxeHue
[TpaBurensctBa PO ot 29.05. 2015 N 996 - p.).

XuMHsg Ha YpOBHE YIIyONEHHOTO W3y4YeHHUS 3aHMMaeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyuyHOTO oOOpazoBanusi ydammuxcs 10-11 kmaccoB. HM3ydenue mnpenmera,
peannzyemMoe B ycIOBUSX AuddepeHIupoBaHHOr0, MPOGUIBHOTO O0O0y4YeHHs, TPU3BAHO
obecrneunTh 00IIe00pa30BATENBHYI0 U OOIIEKYJIBTYPHYIO TOJITOTOBKY BBIITYCKHHKOB ITKOJIBI,
HEOOXOMUMYIO JUIS aJaNTalud MX K OBICTPO MEHSIIOIIMMCS YCIOBHSM JXU3HU B COIIMyME, a
TaKKe JUIsl MPOJOJDKEHHMs] OOy4YeHHUsi B OpraHu3alnuax NpodeccHoHaIbHOTO O00pa3oBaHUsA, B
KOTOPBIX XUMHUS SBISIETCS OJJHOW U3 MPUOPUTETHBIX JUCIIUILINH.

B mporpammMe mo XuMHUM Ha3HaueHUWE TpeAMeTa «XUMHUS» TOJydaeT MOAPOOHYIO
MHTEPOPETALMI0 B COOTBETCTBUM C OCHOBomnonarawomumu nojoxenusmu OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COACPKAHMSI, PE3yIbTATOB O0YUCHHS U TPEOOBAHHUH K YPOBHIO
MOJATOTOBKUA BBIMTYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJSIOTCS CJEIYIOIIHE BBIMOIHIEMbIE
MporpamMMoil o XUMUU (DYHKITHH:

¢ uH(DOPMANMOHHO-METOIMYECKAs, peaau3alusi KOTOpOW oOecreunBaeT IMOIyYCHUE
MPEJICTABICHHUS O LENSIX, COAEp)KaHWU, OOIIei cTpaTerud OOy4deHHs, BOCIIUTAHUS U
pa3BUTHSL O0YYAIOUIMXCS CPEACTBAMHU MPEAMETa, U3y4yaeMoro B paMKax KOHKPETHOTO
npous;

®  OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBAET onpeJieJIeHuE:
NPUHIIUIIOB  CTPYKTYPUPOBAHUS M MOCIEAOBATEIbHOCTH H3ydeHUs Yy4eOHOTO
Marepuaia, KOJUYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHUK; TMOJIXO0JIOB K
(GOpMHUPOBAHUIO COAEPKATETHHOM OCHOBBI KOHTPOJII U OIIEHKH O0pa30BaTeIbHBIX
JOCTHKCHHI OOydaromuXxcss B paMKax HTOTOBOW aTTecTalud B (opMe €IUHOTO
rOCyIapCTBEHHOIO SK3aMeHa 10 XUMUHU.

[Iporpamma jy1st yriryOIEHHOTO U3yUEHUS XUMUU:

® YCTaHABIIMBAaeT MHBAPUAHTHOE MPEJAMETHOE COJIEpPIKaHUE, 00s3aTebHOC ISl H3YyUCHUS
B paMKax OTAENbHBIX NpodWiIel, TpeaycMaTpUBaeT  pacmpeleieHue |
CTPYKTYpUPOBaHHE €ro Mo KJiaccaM, OCHOBHBIM COJEpKaTeNIbHbIM JMHHSIM/pa3ienam
Kypca;

e 1aéT MpUMEpPHOE pacmpesesieHne Y4eOHOTO BPEeMEHHU, PEKOMEHIYEMOTO ISl U3YYCHUS
OTIENbHBIX TEM;

e [peasiaraeT MNPUMEPHYIO I[OCIEAOBATEIbHOCTh H3Yy4YeHHS Y4YeOHOro MaTepuana c
y4€TOM JIOTUKH ITOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e a€T METOAWYECKYI0O HMHTEPIIPETAIMIO IeJied W 3aJad HW3y4YeHHUs TMpeaMeTa Ha
yrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CPETHErO
obmiero oOpa3oBaHMsl, COAEPIKATENBHON XapaKTePUCTUKH TUIAHUPYEMBIX pe3ylIbTaToOB
OCBOGHUSI OCHOBHOW 00OpPa30BaTEIBHONW MPOTPaMMBI CPEIHETO OOIIero oOpa3oBaHHS
(IMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKKe C YYETOM OCHOBHBIX BHIIOB
y4eOHO-ITO3HABATEIIBHBIX JIEHCTBUH 00ydYalomerocss IO OCBOCHHUIO COJEPIKaHUs
npeaMeTa.

[lo BceM Ha3BaHHBIM TMO3UIMSIM B TMpOrpaMMe IO XUMHUU TPEAyCMOTPEeHA

MIPEEeMCTBEHHOCTh € OOy4YeHMEeM XHMHUU Ha YPOBHE OCHOBHOrO oOmiero ooOpaszoBaHus. 3a



npefenaMy  YCTAaHOBJIGHHOW MporpaMMod IO XHMHUHM — 00s3aTeNbHONM  (MHBapHaHTHOM)
COCTaBJISIOUIEH cosiep:kaHusl ydueOHOro mpeameTa «XUMHsD 0CTaéTrcss BO3MOKHOCTh BbIOOpa €ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAlPaBICHUEM
KOHKPETHOTO Mpoduis o0yueHus.

B coorBerctBuuM ¢ koHuentyanbHeIMU nosiokeHusMH PI'OC COO o HazHaueHUH
peIMeToB 0a30BOro U yriryOJIEHHOTO YPOBHEW B cucTeMe AU PepeHInPOBAHHOTO 00yUeHuUs Ha
YPOBHE CpeIHEero o0Iero o0pazoBaHHs XMMHUS Ha YPOBHE YIIIyOJEHHOTO M3YUEHHUS HalpaBlieH
Ha peanu3alMio TMPEEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TaloM [OJy4YEeHUS XHUMUYECKOTOo
o0pa3oBaHMsl B paMKax U3yYEHHs CIEUUAIBHBIX E€CTECTBEHHO-HAYUHBIX M XHMHUYECKHUX
JUCHMIUIMH B By3aX U OpraHU3alMsIX CpelHero npodeccuoHaabHOro oopazoBanus. B 1ol cBs3u
U3y4YEeHHE TpeAMeTa «XHUMHUS» OpPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha pacIIUpeHHEe U
yriayOJeHre TEeOpeTUYECKOM W MpaKkTUYEeCKOW TMOATOTOBKM OOydYaroIuXcsi, BbIOpaBIIMX
ornpenenéHHBIN NpoQuib 00yYeHHs, B TOM YHCJIEe C MEPCIEeKTUBON MOCIEAYIOMIEro MOTyYeHUs
XUMHUYECKOT0 00pa3oBaHMsl B OpraHu3anugax npodeccuonaabHoro oopasosanus. Hapsny ¢ atum,
B cere TpeboBanuii ®I'OC COO K IUTaHUPYEeMBIM pe3yiabTaTaM OCBOCHHUS (enepaabHOi
00pa3oBaTeNbHON TPOTPAMMBI CPEHETO O0IIero 00pa3oBaHUs HM3ydEHHE MpeaMeTa « XHMUS)
OPHEHTUPOBAHO TAK)KE Ha pEIlIeHHUE 3a/1a4 BOCIIUTAHUS U COLIMAIBHOTO Pa3BUTHs 00yYarOLINXCS,
Ha GOPMUPOBAHNE Yy HUX OOIIENHTEIIEKTYyabHBIX YMEHUN, YMEHUN pallMOHAIN3alMKA y4eOHOTO
Tpyaa ©  OOOOUIEHHBIX CHOCOOOB  JIEATENBHOCTH, MMEIOUIMX  MEXIUCHUIUIMHAPHBIM,
HaJIMPEIMETHBIN XapaKTep.

CocraBisioliuMi TpeiMeTa «XUMHsD» Ha YpPOBHE YIIIyOJIEHHOTO M3Y4YEHHUS SIBISIOTCS
yriryosnéHable Kypceel — «Oprannyeckas xumusi» u «OO0mmas u HeopraHudeckas xumus». [Ipu
OIpEJICJIEHUH TIOX0JI0B K OTOOpPY M CTPYKTYPHOM OpraHM3alluU COAEP)KaHUS 3TUX KypCcOB B
porpaMMe Mo XUMHUHU 3a ocHOBY NpHUHATHI nosoxkeHus GI'OC COO o paznnuusax 6a30Boro u
yrIIyOIEHHOTO YPOBHEH N3yUeHUs IIpeIMeTa.

OcHoBy copaepanus KypcoB «Opranmueckas xumus» u «OOmas u HeopraHmdeckas
XMMUSD» COCTaBJISIET COBOKYMHOCTh NMPEIMETHBIX 3HAaHUM M yMEHHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yuY€HHUS MpeAMeTa. JTa CHUCTeMa 3HaHWM MOoJydaeT ONpeles€HHOE TEOPETHYECKOe
JIOTIOJTHEHNE,  TO3BOJIAIONIEE  OCO3HAaHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMHA  00BEM
¢dakrosornyeckoro marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3yueHUs IpeaMmeTa obecreyeHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIMUEHHs 0O0BbEMa 3HAHUH O XMMHUYECKHX DJEMEHTaxX |
CBOMCTBAaX MX COEIMHEHHI Ha OCHOBE pacIIMpEeHUs U yriayOJleHHs MpeiCTaBIeHU O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAaHUs pEaKLui, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMHUUECKON KUHETUKH U TepMOJUHAMUKHU. M3yueHune nepruoanyeckoro 3aKkoHa u
[lepuonuyeckoil  cUCTeMBbl ~ XMMHUYECKHMX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX MPEACTABICHUIX O CTPOCHUH aToMa. XUMHUYECKasi CBSI3b OOBSICHSIETCS C
TOYKU 3pEHMsI DHEPreTMYECKUX M3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyIICHUH, a TAKKEe C
TOYKH 3peHUs MeXaHu3MOoB €€ oOpa3oBaHus. l3yueHuWe THUNOB peakIUil JOMONHAETCS
(bopMHpOBaHUEM TPEACTABICHUN 00 JIEKTPOXUMUYECKUX MPOIIeccax U JMEKTPOJIN3€e PacIlaBOB
U pACTBOPOB BemIECTB. B Kypce oOpraHM4eckol XUMHUHM TpPU PACCMOTPEHHH PEAKIMOHHOU
CIOCOOHOCTH COEAMHEHUH yJensercst 0coboe BHUMaHKUE BOIIpocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKIHi.

Ocoboe 3HaueHHe UMEeT TO, YTO Ha COAEp)KaHHEe KypCOB XMMHUH YTIIIyOJIEHHOTO ypOBHS
M3Yy4YEHUs Ui KJaccoB ompeaenéHHoro mnpoduis (IVIaBHBIM 00pa3oM Ha HUX CTPYKTypy H
XapakTep JIOTOJIHEHUH K o0mIel cucTeMe MpeIMEeTHBIX 3HAHWN) OKa3bIBAIOT BIMSIHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM TMpeAMeTa s KIacCOB XHWMHUKO-(U3UYECKOTO
npoduiis 60iblIOe 3HaYCHUE OYAyT UMETh AJIEMEHTHl y4eOHOro MaTepualia mo oOIield XHUMHUU.
[Ipy u3yueHum mnpenMera B JaHHOM Cclyyae akLEHT OyJeT cjaeinaH Ha OOHIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHU U B (PU3MKE: aTOMHO-MOJICKYJISIpHAsE TCOPHS
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChl M DHEPIUH, 3aKOHBI
TEPMOJUHAMMKH, DJIEKTPOJIN3a, IPEACTABIEHUS O CTPOSHUH BEILECTB U IPYTOE.



B T0 e Bpems B cofiepKaHUM TIpeaIMeTa i KIacCOB XUMUKO-OMOIOTHYECKOTO PO
0obIINI yneabHBIA Bec OyJleT MMEeTh opraHudeckas XuMmus. B aTom citydae mpenocraBisiercs
BO3MOXKHOCTb JIs1 00Jiee 00CTOSITENFHOTO PACCMOTPEHUSI XMMHUECKON OpraHU3aIiy KISTKH KaK
OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K TPUMEPY, TaKU€ CTPYKTYpPHBIC
KOMITOHEHTHI, KaK JIMIUJbI, OCJKH, YTIEBOMbI, HYKJICUHOBBIC KUCIOTHI M apyrue. [Ipu stom
3HAaHHS O COCTAaBE€ M CBOMCTBAaxX NpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
CITy’KaT OCHOBOU JIJIsl H3yUeHUs CYITHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIIEBAPEHUSI.

B nnmane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIEHAYYHBIX
METO/IOB NIO3HAHUS U OMbITA MPAKTUYECKOr0 NPUMEHEHUSI HAYYHBIX 3HAHUHN W3yUYeHUE MpeameTa
«Xumus» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3IX C YYCOHBIMU
peIMeTaMu, BXOISIIMMHU B COCTaB MpeIMETHBIX o0nacteit « EcTecTBEeHHO-HAYUYHBIC MTPEIMETHD»,
«Maremartuka u nHDopMaTHKa» U «PyCCKUH S3BIK U IUTEPATYPay.

[Tpu u3yuyeHnn ydeOHOTO mpeameTa «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oobmero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3amadeit
MEPBOCTENIEHHONW 3HAYMMOCTH sIBJIsSeTCs (OPMUPOBAHHWE OCHOB HAayKd XHMHUU Kak oOjacTtu
COBPEMEHHOTO0 E€CTECTBO3HAHHUS, TMPAKTUYECKOW JIEATEIbHOCTH 4YeJOBEKa M OJHOTO U3
KOMITOHEHTOB MHUPOBOW KYyJbTYphl. PelieHne 3Toil 3amaun Ha yriayOJ€HHOM YpOBHE HM3YUYCHHS
IpeaMeTa npernosaraeT peaan3auio Takux Lesei, Kak:

e (QopmupoBaHUE MPEJICTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBJICHUU MPUPOJIbI, O MECTE XMMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemyueil poiu B 00eCreYeHn YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA: B PEIICHUU
Ipo0JIEM HSKOJIOTMYECKOM, SHEPreTM4YeCKOW M MUILEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHMKOB JSHEpPrUH, B
o0ecrieyeHnn paloHaIbHOIO MIPUPOIOTIOTB30BAHMS, B (dbopMUpOBaHUU
MHUPOBO33pEHUS U 00IIEH KyJIbTyphl YEIOBEKA, a TAKXKE IKOJIOTHIECKH 00OCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3/I0POBbIO U IIPUPOIHOM Cperie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIKAIIMX B OCHOBE XUMHYECKOM COCTaBIISAIONIEH
€CTeCTBCHHO-HAYYHOW KapTUHBI MHpa: (PYHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOPH XWMHH, COBPEMEHHBIX MPEICTABICHUA O CTPOSHWH BEIIECTBA HA Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00X
HayYHBIX TPUHIIMIIAX XUMAYECKOTO MPOU3BOJICTBA;

e (QopmupoBaHue y OOYyYarONIMXCS OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSICHEHUS KIIOYEBBIX HUACH H mpobiemM
COBPEMEHHOW XUMHH, [UJIsI OOBSICHEHHS M TPOTHO3ZUPOBAHUS SBICHUM, HMMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHUS MpOoOJieM, CBS3aHHBIX C
XUMUEH, MPOTHO3WPOBAHUS, aHAIW3a M OLEHKH C TO3UIUH SKOJOTHYECKOH
0€301acHOCTH TMOCIEICTBUI OBITOBOM M NMPOW3BOACTBEHHOMN IESITEIHHOCTH YEIIOBEKa,
CBS3aHHON € XHUMHYECKUM TPOU3BOJICTBOM, WCIIOJIb30BaHUEM M MepepaboTKoi
BELIECTB;

e yrioyOJeHue NPENCTAaBICHUNM O HAYYHBIX METOJaX TO3HAHUS, HEOOXOMMMBIX s
MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUYECKUX
SBJICHUM, WMEIOIMNUX MECTO B TPHPOAC, B TMPAKTHUECCKOW JACATCIBHOCTH |
MOBCETHEBHOMN KU3HU.

B mane peanuzanuuM TMEPBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAKOMIMX (PYHKITUH
[[EJIOCTHOW CHUCTEMBI CPETHEro OOIIero oOpa3oBaHUs NMpPHU W3YYCHHUU TpenMeTa «XUMHUsS» Ha
yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPHUOOPETAIOT TAaKKE 1IN U 3a/1a4H, KaK:

e BocCIUTaHHEe YOEXKAEHHOCTH B TIO3HABAEMOCTH SBIIGHUN TMPHUPOABI, YBAXKECHHUS K
IIPOLIECCY TBOPYECTBAa B O0JIACTUM TEOPETHMUECKUX M MPUKIATHBIX HCCIECJOBaHUM B



XUMUH, (OPMHPOBAHNE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHUBAIIMU K OOYYEHHMIO M IMO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOCHHUS OOIICYETIOBEYECKIX IICHHOCTEH;

® pa3BUTHE IIO3HABATCIIBHBIX  WHTEPECOB, HMHTCIUICKTYAIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEH oOyuaromuxcs, (pOpMHUPOBAaHHE y HHUX CO3HATEIHHOIO OTHOIIEHUS K
caM0OOpa30BaHUIO U HEMPEPHIBHOMY OO0pa30BaHUIO KaK YCJIOBHIO YCIEIIHOW
npodeCCUOHATIBLHON M OOLIECTBEHHON IEsITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (QopmupoBaHHE YMEHUH U HaBBIKOB Pa3yMHOTO MPHUPOJOMNOIb30BAHUS, Ppa3BUTHE
AKOJIOTMYECKOM  KyJIbTYypbl, NpPUOOpPETEHHE  OIbITa  OOLIECTBEHHO-IIOJIE3HON
HKOJIOTMYECKOM JIeATEIbHOCTH.

BocrnuraTenpHBIi  MOTEHIMAN YYeOHOTO MpeaMeTa TMPeJICTaBlIeH B JIMYHOCTHBIX
pe3ynbTaTax.

OO1iee YnCII0 9acoB, MPEAYCMOTPEHHBIX ISl U3YYEeHUS! XMMUU Ha YIIyOJIEHHOM YpOBHE
cpenHero obmero oOpaszoBanms, coctaBisieT 204 yacoB: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 yaca (3 yaca B HEACIIO).



1[.IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CHCTEMHO-IEATENBHOCTHBIM MOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJIbTaTOB OCBOCHHUS TpeaMmeTa «XHMHsS» Ha YPOBHE CpeJHEro oOmero ooOpa3oBaHUs
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNWE O0YJaIOMMMUCS POCCHUICKON TpaXKIaHCKON
WJEHTUYHOCTHU; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPEACIICHUIO;
HaJIMYUEe MOTHUBAaUMM K  OOYyYeHHI0; TOTOBHOCTb M  CIIOCOOHOCTh  OOydaromuxcs
PYKOBOJICTBOBATbCS TPUHSATBIMH B OOIIECTBE NpaBHJIAMU W HOPMaMHU IOBEACHHS, HAIUYHE
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH JKU3HEHHBIE
TUTaHBIL.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTpa)xkaloT cPOpPpMUPOBAHHOCTH
OTIBITa TIO3HABATENILHON U MPAKTUYECKOU ACSITETbHOCTH 00YUYaIONINXCs B MPOIIECCE PeaTH3aIliu
o0pa3oBaTeNbHOM JESTEIbHOCTH.

JIM9HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaXaloT cPOpMUPOBAHHOCTH
OTIbITa MTO3HABATENIbHOM U MPAKTUYECKOM AESITETbHOCTH 00YYaloUIMXCs B MPOLIECCe peann3aliu
00pa30BaTEeNbHON NESTEILHOCTH, B TOM YUCIIC B YaCTH:

1) rpa:xxIaHCcKOro BOCIMTAHUA:

OCO3HAHUS 00YYarOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MIPAB U 00S3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEJICTABICHUS O COIMAIBHBIX HOpPMax M MpPaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMW IEATETHHOCTHU MPHU CO3JAHUH yUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, JTOTHUKY U apTyMEHThI APYTUX
IIPU aHAJIM3€E PA3INYHBIX BUIOB yU€OHOM AESITEeIbHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHH,

yBaKEHHsI K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M TMPAKTUUYECKOTO MPHIOKEHUS
XMUMHH, OCO3HaHHUS TOT0, YTO JAHHBIE HAYKU €CTh PE3yNbTaT UIMTEIbHBIX HAOIIOCHUH,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U TPAKTHUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHMBOB B TMOJYYEHHH M TMOCJIEAYIOIIEM aHajIu3e
nH($OpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TOCTYNKH CBOUX TOBApUIIEH € MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIECTBUN MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3I0pOBOTO M 0Oe30macHOro ooOpasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

COONIOICHHS TIPaBUJI OE30MaCHOTO OOpalleHHus C BEIIECTBAMU B OBITY, MOBCETHEBHOM
KHU3HU, B TPYJIOBOM JIESATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TPaBWJI WHAMBHIYyAIbHOTO ¥ KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUSI TIOCIEACTBHA M HEMPHUSITHS BPETHBIX MPUBBIYEK (YHOTPEOJIEHHS aJIKOTOJS,
HapKOTHUKOB, KYpEHUS);



5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-UCCIIEOBATENbCKON AESTeIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U Apyrux BUAax AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUH MPAKTHUYECKUX 3a/ad COLHaIbHOU
HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

MHTEepeca K MPaKTUYECKOMY H3YYEHHIO MpoQeccHil pa3audHOTo poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS NIPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYJLy, JIOSIM Tpyia U pe3ysibTataM TPyAOBOH JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOpY WHIUBUAYaIbHOW TpaeKTOpuu o0Opa3oBaHus,
Oynyuieil mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEH 00I1eCTBa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSI:

HKOJIOTHUECKH 11eJIECO00Pa3HOT0 OTHOLICHUSI K MPUPOJE KaK MCTOYHHKY CYIECTBOBAHHS
JKU3HHU Ha 3eMIie;

MOHUMaHMA TJI00ATBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEIBI;

OCO3HAHUSI HEOOXOJUMOCTH UCIIOJIb30BAaHUs JOCTHKEHUH XMMUU JUIS PELICHUs! BOIIPOCOB
paIoOHaIbHOTO IPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUSTHS AEHCTBUI, NMPUHOCSIIMX BpEZ OKpYyXKarolled HNPHUpPOIHOHN cpele,
YMEHHSI TPOTHO3UPOBATH HEOJIArONpHUSATHBIE SKOJIOIMYECKHE MOCIEACTBHS MPEAIpUHUMAEMBIX
JEUCTBUY U IIPENOTBpaLIaTh UX;

HaJIMYUSl Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYyJbTYpbl, OIbITa
NESATEIBHOCTH  DKOJOTMYECKOM  HAIPABJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHU B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMANBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 TO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAykKu U
0OIIIECTBEHHOMN TTPaKTHKH;

MOHUMaHMA CHeUu(pUKH XUMHHM KaKk HayKH, OCO3HaHUs €€ poilud B (OPMHPOBAHUHU
paIOHATBHOIO HAYYHOI'O MBILIUICHHUS, CO3JaHUH LIEJIOCTHOTO MPEJICTaBICHNUs 00 OKpY KaroleM
MHUpE KaK O €IMHCTBE IPUPOJBl U YEIOBEKA, B NO3HAHUU INPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHnr IpobieM COXpPaHEHUsl TPUPOTHOTO PaBHOBECHS;

yOeXJIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JUIsI COBPEMEHHON HUBWIM3ALMU: B €&
TYMaHUCTHUYECKON HAINpPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JaHUM HOBOM 0a3pl MaTepHallbHOM
KYJIbTYpBI, B PEIICHUH II100aIbHBIX TPOOIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTHUYECKOM, NUIIEBOH M JKOJOTWYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
o0ecreYeHn YCIIOBHM YCIEIIHOTO TPY/ia U SKOJIOTHYECKH KOM(OPTHON JKU3HU KAXKIO0TO 4WieHa
00I1eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJOB II03HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCHOJIb30BaTh MOJIyYaeMble 3HAHUS IS
aHaiaM3a W OOBSCHEHUS SBICHHHA OKPYXAIOIEro MUpPa M NMPOUCXOAANMX B HEM H3MEHEHUH,
yMEHHUS JieJIaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO MTOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETILHO MCIIONIb30BaTh XUMUYECKUE 3HAHUS [Tl pelIeHHs TpoodiemM
B peaIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTepeca K MO3HAHHIO, UCCIIeI0BATEIbCKON AESITENbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K HENpPEephIBHOMY OOpa30BAaHUIO U €CaMOOOpa30BAHHUIO, K
aKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAHMM 10 XHMHHU B COOTBETCTBUHM C JKU3HEHHBIMU
MOTPEOHOCTIMU;

uHTEpeca K OCOOEHHOCTSM Tpyla B pa3inuuyHbIX cdepax mnpodeccuoHanbHON
NESTENBHOCTH.



METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3yibTaThl OCBOCHMS MPOrPaMMBbI 110 XMMHUU Ha YPOBHE CPEIHETro
o011ero o0pa3oBaHus BKIIOYAIOT:

3HayuMble IS (OPMHUPOBAHUS MHPOBO33PEHMSI OOYUAIOLIUXCS MEKIUCIUILIMHAPHbBIE
(MexnpeaMeTHbIE) 00ILIeHayYHbIe TOHATHS, OTPaKAIOIIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crieuuKy METOJIOB O3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprus, sIBJICHUE, Mpolecc, CUCTeMa, HAyYHbIH (akT, MPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHNe, Ha0I0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIpYTHe);

yHUBEpcaJbHble  y4yeOHble  JeiicTBUs ~ (IIO3HABaTeNbHBIE,  KOMMYHHUKAaTHBHBIC,
peryisiTuBHbIE), oOecreunBarone (GopmMupoBaHHE (QYHKIMOHAIBHOH TpPaMOTHOCTH U
COLIMAJIFHON KOMITETEHIIUN 00YYaroIuXcs;

CIIOCOOHOCTh ~ OOYyYarolMXCS  MCIOJIb30BaThb ~ OCBOCHHBIE  MEXKJIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YHHUBepcalbHble Yy4eOHbIe JEHCTBHS B IIO3HABAaTEILHOW U
COIMAJIbHOM MPAKTHUKE.

MeramnpeaMeTHble pe3ysbTaThl OTPAXKalOT OBJAJEHUE YHUBEPCAIbHBIMH YYEOHBIMHU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHMBepPcAJIbHbIE YUeOHbIe AelCTBUS

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOSITENTbHO (OPMYIHpPOBaTh W aKTyaJlU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpe/ENATh LENU JIeATENbHOCTH, 3aJaBas HapaMeTpbl UM KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C IIOCTABIECHHBIMH LIETSMU;

UCIONIb30BaTh MPHU OCBOCHUM 3HAHUW MPHUEMBI JIOTMYECKOTO MBILIUICHUS: BbBIICIATH
XapakTepHblE TPU3HAKM MOHATHUW M yCTAHABIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHUSA 1J11 OOBSCHEHUS OTACNbHBIX (DaKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHH JUIs KJIacCU(UKAIINH BEIIECTB U XUMHUECKUX PEAKIIN;

YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3U MEXK/Y N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJIeHHs (MHIYKTHBHbIC, JAEAYKTUBHBIC, [0 AaHAJOIUN),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMsSI B PacCMaTPUBAEMbIX SIBICHUAX, (DOPMYIHPOBAThH
BBIBOJIbI M 3aKJIFOUEHUS;

MPUMEHSATh B MPOIECCEe MO3HAHUS MCIOJIb3YyEeMble B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MO/IEJIH, TPe0OPa30BBIBATh MOEIbHBIE MPEICTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) SJIEMEHTA,
XxuMuueckas ¢GopMylia, ypaBHEHME XHMUYECKOW pEaKkIMM — TpU pPEHIeHHH Y4eOHBIX
[IO3HABATEJIBHBIX WU NPAKTUYECKUX 3a/ay, NPUMEHATh HA3BaHHbBIE MOJEJbHBIE IIPEICTaBICHUS
JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUi.

2) 0a30BbIe UCCIe0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIIHii;

dopmMynaMpoBaTh ILETM U 33JaYM  HCCIIEJOBAaHUS, HCIOJb30BATh IIOCTABICHHBIE H
CaMOCTOSITENTbHO CHOPMYJIMPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 110 MTPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HABBIKAMHM CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M TPOBEACHUS YUYEHHUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIIOAATh 332 XOJO0M MpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro pe3yibTaT, (opMyIHMpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUYET O MPOJENaHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOH HCCIEI0BATEIbCKOW M TPOEKTHOM J1eATEeNIbHOCTH,
MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3JINYHBIX METOAOB [TO3HAHUS.



3) paGora ¢ nnopmanueii:

OPUEHTHPOBATHCSI B  Pa3IMUHBIX HCTOYHHMKAX HHGOpManuu (HAy4YHO-TIOMYJIIpHas
JaUTEepaTypa XMMHYECKOTO COJep)KaHus, CIpaBOYHbE TocoOus, pecypcbl HHTepHera),
aHAJIM3UpOBaTh HWHGOPMAIMIO PpA3IUYHBIX BUAOB M (OpM MpeACTaBIEHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(dbopMynMpoBaTh 3ampochl W NPUMEHATh pa3IMYHbIE METOAbI HpPU IMOHCKE U O0TOOpe
uHpOpMaLuU, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHBIX 3aj1au ONpeIeIEHHOTO THIIA;

pHOOpeTaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMalIbHYIO (hOpMYy IpeacTaBieHUs MH(pOpMaMK (CXEMBbI,
rpaduKu, TuarpamMmbl, TaOIHIBI, PUCYHKHU U IPYTHE);

UCIIONIb30BaTh HAy4YHBIA $3BIK B KadyeCTBE CpEACTBa IpH pabdoTe ¢ XUMHUYECKOU
uHpOpMaLUeil: MPUMEHSATh MEXIpeIMEeTHbIe ((pHU3MUEeCKHe W MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hOpMyIIbl, a00OpEBHATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATIIAHOCTH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1efiCTBUS:

3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYXk/1aeMOM TeMbI B XOJIe IMaJora U/WiIH JUCKYCCHH,
BBICKa3bIBaTh MU, GOPMYIINPOBATH CBOU NMPEAJIOKEHNS OTHOCUTEIBHO BBIITOJIHEHUS
IIPEJI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpE3eHTalel pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIpH  BBINOJHEHMH XHMHUYECKOTO
OKCIIEPUMEHTA, MPaKTUUYECKOH paboOThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanuzalMyu yuyeOHOro MpoekTa, U (HOpMYyITHUpPOBaTh BHIBOJBI MO pe3yibTaTaM IMPOBEAEHHBIX
MCCIICIOBAHUM MyTEM COTJIACOBAHUS TMO3HITNI B X0JI€ 00CYKICHUSI 1 OOMEHa MHEHUSIMH.
PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA:

CaMOCTOSITENIFHO IUUIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATENbHYIO NIEATEIbHOCTH,
orpenenss e€ Uead U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
npeiaraeMblii ajdropuT™M JAEUCTBUN NPU BBHINOJHEHUHM Y4E€OHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEelIeHHUs C YYETOM IMOJyYeHHUs HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIATh CAMOKOHTPOJIb IEATEIIBHOCTH Ha OCHOBE CaMOAHaJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOTPaMMbl IO XMMHUU Ha YriIyOJEHHOM YpPOBHE Ha
YPOBHE CpeHero oOmiero oOpa3oBaHUs BKIIOUYAIOT CHEHUGUYECKHE I YIeOHOTO MpeaMera
«XUMUs» HayyHbIE 3HAHUS, YMEHHMS M CIIOCOOBI JACUCTBHI MO OCBOCHHIO, MHTEPIIPETAMHU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEILHOCTH M0 MOJYYEHUIO HOBOTO 3HAHUSA U MPUMEHEHHUIO
3HAHUM B PA3MUYHBIX YUYEOHBIX CUTYaIMsIX, a TaKKe€ B PEAIbHBIX XKM3HEHHBIX CHUTYyallUsX,
CBSI3aHHBIX C XuMMHUeH. B mporpamme mo XUMHHM HpeaMETHbIE Pe3yJbTaThl MPEACTABIEHBI 10
rojam M3y4yeHusl.

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOECHNUS Kypca «OpraHudeckas XUuMUs» OTpaXkaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUNA: O MECT€ U 3HAUEHWU OPraHu4YecKod XHMHU B
CHCTEME ECTeCTBEHHBIX HayK U €€ poJid B 00eCIIeYeHNH yCTOMYMBOIO pa3BUTHsI YEJIOBEUYECTBA B
perieHnu mpoOIeM SKOJIOTHYECKOM, IHEPTreTUYCCKON U THIIEBOM OE30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, CO3/laHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHHKOB JHEPIrUU, B 00OECICUECHUU
paIMOHAIBHOIO MPUPOIONOIb30BaHMs, B (POPMUPOBAHUNA MHUPOBO33PEHUS U OOLIEH KyJIbTYypbl
YeJIOBEeKa, a TaKKe DSKOJIOrMYeckh OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO U
MPUPOJTHON Cpelie;

BIQJICHUE CHUCTEMOW XUMHYECKMX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
MOHATUS — XUMWYECKHM JJIEMEHT, aToOM, SJIpO M JJIEKTPOHHAas o0Oojouyka aroma, s-, p-, d-
aTOMHbBIC OpOMTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aToMa, IMOpHUIU3aIMs aTOMHBIX



opOuTanei, MOH, MOJIEKYyJla, BaJEHTHOCTb, AJIEKTPOOTPULATENLHOCTh, CTENEHb OKUCIICHUS,
XUMHYECKas CBs3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOJHBIM CKEJeT,
(byHKIMOHANbHASA TPYINa, paauKkal, CTPYKTypHble (GopMyibl (pa3BEPHYThIE, COKpallEHHBIC,
CKEJIETHbIC), M30MEpHsl CTPYKTypHas M HPOCTPAaHCTBEHHasl (TeoMeTpuyeckasi, ONTHYecKas),
U30MEpbl, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpIKalue
OpraHUYeCKNEe COECIMHEHHs, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCJMHEHMs; TEOpHUH, 3aKOHBI (mepuonuueckuit 3akoH [I. M. MenneneeBa, TeopHsl CTPOEHUS
opranndecknx BeniectB A. M. DbyTnepoBa, 3aKOH COXpaHEHHMsS MacChl BEIIECTB, 3aKOH
COXPAaHEHUs W TPEBpAIICHUS OHHEPrUM IpPU XUMHUYECKUX pEaKLUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHH, MUPOBO33PEHYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE IMOHUMAaHUSA
IPUYMHHOCTY U CHCTEMHOCTH XUMHUYECKHUX SIBJICHHM; IIPEICTaBICHUA O MeXaHU3Max
XUMUYECKUX PpEAKUUH, TEPMOAMHAMUYECKHX M KHHETUYECKHX 3aKOHOMEpPHOCTSIX HX
IIPOTEKaHUsA, O B3aMMHOM BJIMSIHMM aTOMOB M TPYIII aTOMOB B MOJIEKYJaX (MHAYKTUBHBIM U
Me3oMmepHbIi 3 dexTrl, opueHTaHThl | 1 Il poma); dakronorndyeckrne CBeIEHHsS O CBOWMCTBAX,
COCTaBe, MOJYYECHUHU M O€3011aCHOM HCIIOJIb30BAaHUH BAKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKOM J[1eATENbHOCTH YeJIOBEeKa, OOIIMX Hay4HbIX MPHHIUIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJA, epepaboTKU HePTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKU MOHATHI, YyCTaHABINBATb
UX B3aMMOCBS3b, HCIIOIb30BAaTh COOTBETCTBYIOLIUE ITOHATHUS IIPH ONIMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHUX COECIMHECHMI;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIIOJIB30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJT OPIraHUYECKUX BEIECTB;

COCTABJISITH YPAaBHEHMS XUMHUYECKMX pPEAKUMHA M  paCKpblBaTb MX  CYIIHOCTB:
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUKA  IIOCPEACTBOM  COCTaBICHUS  DJIEKTPOHHOIO
OallaHca JTHX peakIui, peaknuii HOHHOTO OOMeHa MyTEM COCTAaBJICHUS WX TOJHBIX |
COKpalI€HHbIX HOHHBIX YpaBHEHUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHWYeCKHX BEIIECTB JUI1 WUIKOCTPAlMU WX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAJIEKHOCTh U3YUYEHHBIX OpPraHUYECKUX
BEIIIECTB 110 X COCTaBY M CTPOSHHIO K ONpeAeNEHHOMY KIIacCy/TpyIile COeTUHEHUH, 1aBaTh UM
Ha3BaHuA 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAlIbHbIE Ha3BaHUS
Ul OTHEIbHBIX IPEACTABUTEIEM OPraHM4eCKMX BEUIECTB (ITWIEH, AaleTUJIEH, TOJIyoOdl,
[NIMUEPUH, STWICHIVIUKOIb, (GeHoN, ¢GopMaibAeruj, aueTanbJIerusl, aueToH, MypaBbHHAS
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAas KHUCJIOTHI, IJIMLHH,
aJlaHWH, MaJibT03a, PPyKTO3a, AHUINH, TUBUHWII, U30IPEH, XJIOPONPEH, CTUPOI U IPYTHE);

Cc(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHJ XHUMHYECKOM CBS3M B OPraHHYECKUX
COETMHEHMSIX (KOBAJICHTHAs! U HOHHAS CBS3b, G- U TM-CBSA3b, BOJOPOIHAS CBSI3b);

C(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSATHh MOJO0XKEHUS TEOPHH CTPOSHHSI OPTraHMYECKUX
BemecTB A. M. bytiepoBa miis o0bsSICHEHHS] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (u3mueckue u
XUMUYECKUE CBOMCTBA TUIIMYHBIX NPEICTABUTEIICH PA3IIMYHBIX KIACCOB OPIaHUYECKUX BEILECTB:
AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJKaJUEHOB, AJIKWHOB, apPOMATHYECKHX YIJIEBOJIOPOJOB,
CIHUPTOB, AJIBJECTHI0B, KETOHOB, KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUM U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U MOJIMCAXapUIOB),
WJUIFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIY HUMU YPaBHEHHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKIUi ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX POPMYJI;

c(OPMHPOBAHHOCTh YMEHHs TOATBEP)KIAaTh Ha KOHKPETHBIX NpUMEpax XapakTep
3aBHCHUMOCTH PEaKLIMOHHON CMOCOOHOCTH OpPraHMYECKUX COEAMHEHMH OT KpaTHOCTHM M TUIA
KOBQJICHTHOH CBSI3M (G- U T-CBS3M), B3aMMHOT'O BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;



c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOUYHUKU YIJIEBOJIOPOJHOTO CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojb), CIIOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MpPUMEHEHHE
MIPOIYKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh BJAJICHUS CHUCTEMOW 3HAHMM O €CTeCTBEHHO-HAyYHbBIX METOAax
MO3HAHUS — HaOMIONEHUH, W3MEPEHUH, MOJCIUPOBAHUM, DJKCIEpUMEHTE (pealbHOM |
MBICJIEHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS;

C(OPMHPOBAHHOCT, ~ YMEHHUS NPUMEHATh OCHOBHBIE  ONEpalMd  MBICIUTEIbHON
NEeSTeIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHUCTEMAaTU3allhio, BBISBICHHE
IIPUUMUHHO-CJIEICTBEHHBIX CBSA3EH — /Il U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIUIA;

c(OpPMUPOBAHHOCTh YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMHUECKHUX 3HAHUH C MOHATUSIMU U
NPEJCTAaBICHUAMHU JIPYTMX €CTECTBEHHO-HAYYHbIX TIpEAMETOB i 0ojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUalbHOrO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUA IO
OpPraHUYeCKOM XMMHUU 7Sl OOBSCHEHUS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIIUX €CTECTBEHHO-
Hay4YHYIO0 IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHUI: NPOBOAUTH pacuéThl IO XUMHUYECKUM (opMmyiaM H
YPaBHEHHUSAM XHMHUYECKUX DPEAKIHMH C UCHOJIb30BaHUEM (DU3MUECKHUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPAKTEPU3YIOLIUX BELIECTBA C KOJWYECTBEHHON CTOPOHBI:
pacuéTel MO0 HAXOXKJIEHUIO XUMUYECKOW (HhOpMYJIbI BELIECTBA MO0 W3BECTHBIM MACCOBBIM JOJSIM
XMUMUYECKUX 3JIEMEHTOB, IPOIyKTaM CrOpaHus, IIIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, aHAIU3UPOBATh U OLIEHUWBATH C MO3UIUI
HKOJIOTHUECKOM O€30MacHOCTU MOCHEACTBUS OBITOBOM M NPOHM3BOJCTBEHHOM JEATEIHOCTH
YEJIOBEKa, CBS3aHHOW C TMepepabOTKOW BEIIECTB, HWCIOJIb30BaTh TMOJYYCHHBIC 3HAHHS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh W MPOBOAMTH XUMHUYECKHM
HKCHEPUMEHT (TIOJIyYeHUE U N3yUeHHe CBOICTB OpPraHWYEeCKHUX BEILECTB, KAUYECTBEHHBIEC PEAKLIUU
YIJIEBOJIOPOAOB  PA3IMYHBIX KIJIACCOB M KHUCJIOPOACOIECPKAIIUX OpPraHUYECKUX BEIIECTB,
pelIeHne DHKCHEPUMEHTAIbHBIX 3aJad 0 PAaclO3HAaBAHHUIO OPraHUYEeCKHX BEILIECTB) C
coOnrofiecHueM TpaBui  Oe3omacHOro oOpaileHuss ¢ BellecTBaMM U J1a0OpaTOPHBIM
obopynoBanueM, (OpMyJIHpPOBATh IE€Jb WCCIEIOBAaHUS, MPEACTABIATh B PA3IUYHON (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHWBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

co0roaTh MpaBHiia 3KOJOTHYECKH Le1ecoo0pa3HOro IMOBEACHUS B OBITY U TPYJIOBOM
NESATEIBHOCTH B LENAX COXPAHEHMsI CBOETO 310POBbsl, OKPY)KAIOIIEH NPUPOJHOW Cpelsl U
JOCTUKEHUS €€ yCTONUNBOIO Pa3BUTHS;

OCO3HABaTh ONACHOCTh TOKCHMYECKOI'O JEWCTBHS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMas cMbIca nokazatens [TJIK;

aHAJTM3UPOBATh  LIEIeCOOOpa3HOCTh  NPUMEHEHHS  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-II0JIb3a;

Cc(OPMHPOBAHHOCTh YMEHHH: OCYIIECTBISATH IIEJICHANPABICHHBI MOUCK XUMHYECKOU
nH(bOpMallMK B Pa3lIMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JIMTEparypa, CpeicTBa
MaccoBoil uH(popmanuu, VHTEpHET M Jpyrue), KPUTHYECKU aHaJIU3UpPOBATh XHMHUYECKYIO
nHpopmaruto, mepepadaTeiBaTh €€ W UCIOIB30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOM
3a1auen.

11 KJIACC

[IpenmetHsle pe3yibTaThl OCBOEHHMS Kypca «OOmas W HeOpraHuveckas XUMHs»
OTpaXKaroT:

c(OPMHPOBAHHOCTh MPECTABICHUN: O MAaTePHAIHLHOM €AMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
Y TI03HABaeMOCTHU SIBJICHUI NMPUPOIBI, O MECTEe M 3HAYCHUH XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOHYMBOTO PA3BUTHS, B PEIICHUM MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTUYeCKO M THINEeBOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, CO3JIaHUU HOBBIX
MaTepuagoB,  HOBBIX  HMCTOYHHUKOB  JHEprMM, B  OOECHEUEHUH  PalMOHAILHOTO



IPUPOOIOIB30BaHUs, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KyIbTyphl YeNIOBEKa, a TAKKE
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

BIQJICHUE CHUCTEMOW XUMHYECKMX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHSTHUS — XUMUYECKUH IJIEMEHT, aToM, SIIPO aToMa, U30TOIIbI, 3JIEKTPOHHAsT 000JI04Ka aToMma,
s-, p-, d-aToMHbBIE OpOMTaIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aTroma, TMOpuau3anus
aTOMHBIX OpOWTanei, HOH, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTETECHb
OKHUCIIEHUS, XMMHYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECKas, BOJIOPOJHAs),
KpUCTAJUTMUECKas pelETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
NIEKTPOJINTUYECKAsT ~ AUCCOLMAINS, CTENEeHb JHUCCOLMALMM, BOJOPOJIHBIM  IOKa3aTelb,
OKHCIIUTENb, BOCCTAHOBUTEIIb, TEIIOBON 3 (HEKT XUMUYECKON peakuu, CKOPOCTh XUMHUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUUM M 3aKOHBI (T€OpHUs  DIIEKTPOJIUTHUECKOMN
aucconnanuu, nepuoandeckuit 3axkon .M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAcChl BEIIECTB,
3aKOH COXPAHEHHUS U IMPEBPAILEHUS DHEPIHMU IPH XUMHUYECKHUX PEaKLHUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHMs NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUW; COBPEMEHHbIE IpPEACTABICHUS O CTPOEHUH BEIIeCTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJSIPHOM YPOBHSX; IPEICTaBICHHUS O MEXAaHU3Max
XUMHUYECKUX peakuud, TEepMOJMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHus, O XHMMHUYECKOM pPAaBHOBECHM, pacTBOpaXx M  JHUCIEPCHBIX  CHCTEMAXx;
(akTosOrHYecKue CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCIOIb30BaHUH
BOXHEUIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHUYECKOW MAEATENIbHOCTH YeJIOBEKa,
OOIIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO IPOU3BOICTBA,

c(OPMHPOBAHHOCTh YMEHUI: BBISABIATH XapaKTePHbIC MPU3HAKU MMOHATUH, YCTaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE IMOHSITHUS NPU OMUCAHUH HEOPTaHWYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpPMUPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUIS COCTaBJICHUS
dbopMya BelIECTB M ypaBHEHUH XUMHUECKUX PEaKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTICIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS OINPEEIIATh BAJIGHTHOCTh U CTETIEHb OKUCICHUS XUMHYECKUX
JJIEMEHTOB B COEIUHEHMSIX, BHJ XUMHUYECKOW CBSI3U (KOBaJIGHTHAasl, MOHHAs, MeTaJuIn4yecKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMUECKOM PeIIETKH KOHKPETHOTO BELIECTBA;

c(OpPMUPOBAHHOCTh yMEHMSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XMUMUYECKON CBSI3UM U THINA KPUCTAIMYECKOW PeméTky, OOMEHHBIN U JOHOPHO-aKIEITOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(OPMHPOBAHHOCTh YMEHHUH: KiacCU(UIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO HUX
COCTaBy, XMMHUYECKUE PEaKIUN MO Pa3INYHbIM IMPHU3HAKaM (YHCIy U COCTaBy pearupyrouux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHIO CTEleHEH OKHCICHUS JJIEMEHTOB,
0o0paTUMOCTH, YYacTHIO KaTalu3aTopa U ApPYyTHe); CaMOCTOSITeNIbHO BBIOMPATh OCHOBAHUSA U
KPUTEPHHU IS KIacCU(UKAILIMH N3yYaeMbIX BEIIECTB U XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKphIBaTh CMBICT Tiepuogndeckoro 3akona JI. U.
MeneneeBa W JIEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOIIYI0, OOBSCHHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKUX DJIEMEHTOB TIepBoro—uyeTBéproro nepuoaoB Ilepuogmueckoit cucremsr J[.U.
MenpeneeBa, UCIONB3Ys MOHITHS «3HEPIETUYECKUE YPOBHM», «IHEPIETUUYECKUE MOLYPOBHMY,
«s-, p-, d-aTomMHBIE OpOUTAIN», «OCHOBHOE M BO30YXJAEHHOE HSHEPTEeTHUECKHE COCTOSIHUS
aToMa»; OOBACHATh 3aKOHOMEPHOCTH H3MEHEHHsS CBOMCTB XHMHYECKHX 3JIEMEHTOB M HX
coeMHEHU 1o nepuoaam u rpynmam Ilepuoguueckoii cucrtemsl J[. 1. MenneneeBa, BaJeHTHbIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX JIEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME XHUMUYECKHE
CBOMCTBA BEILECTB Pa3jIMYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHWE I€HETHUYECKON CBS3H



MEX/1y HEOPTaHNYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOLIMX XUMHUECKUX
peakuuii;

c(OPMHPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuil MoCpeCTBOM COCTaBJICHUS AJIEKTPOHHOTO OajlaHca 3TUX PEaKIMii; peaKIuid MOHHOTO
oOMeHa MyTEM COCTaBJICHHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YpPaBHEHHI; peakiuii
THJIPOTIN3a; PEaKIHUi KOMIUIEKCOoOpa3oBaHusl (Ha MpHMepe TUIAPOKCOKOMIUIEKCOB IMHKA U
ATIOMUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX
peakuuil ¢ y4€TOM MX DHEPreTHMUECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHHs CKOpPOCTU
XUMHUYECKON peakiy B 3aBUCUMOCTH OT PA3JIMYHBIX (PAaKTOPOB, @ TAKXKE XapaKTep CMEIICHUS
XMMUYECKOTO paBHOBECHS MO BIUSHUEM BHEIIHUX Bo3aencTBui (mpuHimn Jle [aTense);

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKIIMH, JieXkKalllle B OCHOBE
IPOMBIIIJICHHOTO TOJYYeHUsST CEPHOM KHUCIOTHl, aMMHaka, OOIIMe Hay4YHbIE MPUHIUIIBI
XUMHUYECKUX TPOM3BOJCTB; 1I€JIECO00pPa3HOCTh NPUMEHEHHUS] HEOPraHMYEeCKHMX BELIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HHSI COOTHOIICHUS PUCK-TI0Nb34;

c(hOpPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAaHWA O METOJaX HAYYHOTO MO3HAHUS SBJICHHUMA
OpUpOABl — HAONIOJCHHWE, W3MEpPEHUE, MOJICIMPOBAaHUE, OJKCIEPHUMEHT (pealbHbli U
MBICIICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHs MPUMEHSATb 3TH 3HAHUS IMPHU
HKCIEPUMEHTAIILHOM HCCIEIOBAaHUM BELIECTB M s OOBSICHEHUS XMMHUYECKHX SIBJICHUH,
MMEIOLIUX MECTO B MPHUPOJIE, MPAKTUUECKOM 1eATEIbHOCTH YeJI0BEeKa U B IOBCEAHEBHON KHU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TIOHATHUSMU H
MPEJICTAaBICHUSAMU JPYIMX €CTECTBEHHO-HAYYHBIX IpeIMETOB il 0oyiee  OCO3HAHHOTO
MMOHUMAaHUs MaTepUAIBLHOTO €IMHCTBA MUDA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOAMUTDH PACUETHI: C UCIIOJIb30BAHUEM MOHATHI «MaccoBast
JI0J1s BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPAIMs»; Macchl BelllecTBa Wi 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00BbEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKIIMU
BEIIIECTB; TEIUIOBOro 3(peKra peakinu; 3HaYeHUsI BOAOPOAHOTO MOKa3aTessi pacTBOPOB KUCIOT
U 1Iefouel ¢ M3BECTHOM CTENEHBI0 TUCCOLMAIUU; Macchl (00bEMa, KOJMMYECTBA BEIECTBA)
IIPOAYKTA pEaKlUy, €CJIU OJHO U3 MCXOJIHBIX BEUIECTB JJAHO B BHUJIE PACTBOPA C ONPEICIEHHOU
MaccoBOW J10JIell pacTBOPEHHOTO BeUIECTBA WJIM JAaHO B M30BITKE (MMEET MNpPUMECH); HOIU
BBIX0/JIa MMPOJYKTA PEAKLUHU; 00bEMHBIX OTHOIIIECHHI ra3oB.;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOAMTH XUMHUYECKHM
HKCHEPUMEHT (IIPOBEICHUE PEaKLMii HOHHOTO OOMEHa, MOJTBEPXkKIEHNEe KaUeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEAEIEHUE CPe/ibl PAaCTBOPOB BEIIECTB C MOMOIIBI0 HHJIUKATOPOB,
U3yYeHHE BIUSHHUA pPAa3JIMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW pPEaKIMH, peIIeHue
SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «Metamney U «HemeTamis») ¢ cobmoieHneM MpaBuil
6e30macHOro oOpalleHusi ¢ BEleCTBAMU U JaOOpaTOPHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH
Lelb HWCCIENOBaHMUS, TMPEACTaBIATh B pa3uyHOW (opme pe3ysbTaThl HIKCIEPUMEHTA,
aHAJIN3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTE;

c(hOpMHUPOBAHHOCTh YMEHHUM: COOIOAATh MPaBWIA MOJB30BAHMS XUMHYECKOM TOCYI0U H
1a00paTOpHBIM 000pYZOBaHUEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMHU
[0 BBIMOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIBITOB, JKOJOTUYECKH Le1ecoo0pa3Horo
NOBEJCHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 310POBBS,
OKpY>Karollel NPUPOIHOW Cpelbl M JOCTIKEHUS €€ YCTOMYMBOTO pa3BHUTHS, OCO3HABATH
OMaCHOCTh TOKCHUYECKOIO JEWCTBUS HA YKUBBIE OPraHU3MBbl OINPENEIEHHBIX HEOPTaHWYECKUX
BEIIECTB, MOHUMAas cMbICH noka3ares [1J1K;

C(OPMHPOBAHHOCTh YMEHHH: OCYIIECTBIATH IIEJICHANPABICHHBI MOUCK XUMHYECKOU
nH(pOpMallMK B Pa3lIMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JIMTEparypa, CpeicTBa
MaccoBoil uHpopmaiuu, MHTepHET M Apyrue), KPUTHUECKH aHAIM3MPOBATH XHMHUYECKYIO
uHpopmaruio, mepepadaTeiBaTh €€ W MCIOJIB30BaTh B COOTBETCTBUHU C MOCTABJICHHON y4eOHOMH
3aaa4dei.



2.COAEP XAHUE OBYYEHMUAA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMMH.

[Ipenmer W 3HaYeHME OPraHUYECKOM XUMMH, TPEACTABIEHHE O MHOT000pa3uu
OPraHMYECKUX COETUHECHUI.

DJNeKTPOHHOE CTPOEHHE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHHSL.
BanenTHblE BO3MOKHOCTH aTOMa yTJepoAa. XUMHUYECKasl CBSI3b B OPraHMYECKUX COCAVHEHUSX.
Tumnel rubpuan3auu aTOMHBIX opOuTasiel yriepoga. MexaHn3Mbl 00pa3oBaHHs KOBaJCHTHOM
cBs3U (OOMEHHBIN W JOHOPHO-aKIENTOPHBIN). THUITBI IEpeKphIBaHUS aTOMHBIX OpOuTajei, 6- u
n-cBsi3u. OnuHapHas, NBOMHAs M TpolHas cBs3b. CHocoObl pa3pbiBa CBs3ed B MOJEKyJax
opraHuveckux BemniecTB. [loHsTHE 0 CBOOOHOM paauKaie, HykKjeohusie u eKTpodure.

Teopust crpoeHuss opraHmdeckux coeauHeHuili A.M. bBytinepoBa M COBpPEMEHHBIE
IIPEJICTaBICHNS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUSI OPTaHUYECKUX COCIMHEHUM.
Mornekymsipable U CTpyKTypHBbIE (opmyibl. CTpyKTypHBIE (OPMYJBI Pa3IMYHbIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buasl H30MepuUM: CTPYKTypHas,
NPOCTPaHCTBEHHAs. JEKTpOHHBbIE dS((EKThl B MOJIEKYJaX OpPraHHYeCKUX COETUHEHUI
(MHIYKTHBHBIN ¥ ME30MEPHBINA d(DPEKTHI).

[IpencraBnenue o Ki1accupUKaMU OpraHMYECKUX BeuecTB. [loHATHE 0 PYHKIMOHATBHOM
rpynne. I'omonorus. I'omonornyeckue psaapl. CucreMaTndeckass HOMEHKIATYpa OPraHUYECKUX
coequHennit (IUPAC) u TpuBnanbHble Ha3BaHUS OTIENIbHBIX IPEACTABUTENCH.

OcobenHoct W KilaccuduKanus  OpraHWyYeckux  peakuuid.  OKHCIUTETHHO-
BOCCTAHOBUTENIbHbBIE PEAKIIUH B OPraHUYECKOH XUMHUHU.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHUsS BEIIECTB U HUX NPEBPALLCHUI: 03HAKOMIICHHE C
o0pa3laMu OpraHWYeCKHX BEIECTB M MaTepHallaMH Ha UX OCHOBE, OIBITHI MO MPEBPALICHUIO
OpraHWYEeCKHWX BEIIECTB TMpW HarpeBaHuu (ITUTaBICHHWE, OOyIJIMBaHWE ©  TOpEHHe),
KOHCTPYHUPOBAaHUE MOJIEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Anxkanbl. ['omonoruyeckuii psj ajakaHoB, oOmas (Gopmyiia, HOMEHKIATypa U U30Mepusl.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AIKAHOB, SP’-TMOpPHIM3AIKAS ATOMHBIX
opbOwuranei yriepoaa, 6-cBs3b. Ou3nueckre CBOMCTBA aTKaHOB.

XUMUYECKHE CBOWCTBA AJIKAHOB: PEAKLUM 3aMEILEHUS, U30MEPU3ALNH, ACTUAPUPOBAHNUS,
LIUKIU3aluy, NHpOJIu3a, KpekuHra, ropeHus. [lpeacraBieHne o MeXaHU3ME peakUuil
PaZMKaJIBHOTO 3aMEIICHHUS.

Haxoxnenue B npupojae. CrocoObl MOTy4YeHUsI U IPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa U u3omepusi. OCOOEHHOCTH CTPOCHUS H
XMMHUYECKUX CBOWCTB MalbIX (LMKIONPONaH, LWKIOOYTaH) M OOBIYHBIX (LMKJIONEHTaH,
LUKJIOT€KCaH) HUKIoankaHoB. CrocoObl MOTyUYeHUs] U IPUMEHEHHE LIUKIOAIKAHOB.

Ankensl. ['oMonornyeckuii psisi ankeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJIKEHOB, SP’-TMOPHIM3AIUS aTOMHBIX OpOuTanei
yriaepoaa, 6- u m-cBsi3u. CTpyKTypHas U reoMerpuueckas (Luc-TpaHc-) usoMmepus. Ousnyeckue
CBOWCTBA aJKEHOB. XUMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCIUHEHHS, 3aMEIICHUS B 0O-
[IOJIOKEHUE IIPU JBOWHON CBS3M, NOJMMeEpU3anuu U okucieHus. [IpaBuiio MapkOBHHMKOBA.
KayecTBeHHbIE peakiuy Ha ABOIHY!O CBsi3b. CrIOCOOBI MOTYYEHUs U IPUMEHEHHUE aJIKEHOB.

Anxanuensl.  Krnaccudukamust — ankagueHoB  (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. IlonuMepusanus CONpsSKEHHBIX TUCHOB.
CriocoObl oJTy4eHHs: U IPUMEHEHUE alIKaJHEHOB.

Anxusbl. 'oMonorndeckuil psia aakuHOB, oOmast ¢popmysa, HOMEHKIATypa U M30MEpusl.
DOJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKWHOB, SP-TMOpUAM3alMs aTOMHBIX



opbutaneit yriepoxa. PU3MUECKHUE CBOWCTBA AaKWHOB. XHMHUYECKHE CBOWCTBA: PpPEaKIUH
MIPUCOEANHEHHUS, AUMEPU3alMi U TpUMEpHU3aluH, OKuciIeHus. KuciaoTHele cBOICTBa ajlKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOHHYIO cBsi3b. CrocoObl
MOJTy4EHUS U IPUMEHEHUE aJIKUHOB.

ApomaTHyeckme yriaeBoopos! (apeHsl). 'oMonornueckuit psit apeHoB, oomas popmynia,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH3071a.
dusnyeckre CBOMCTBAa apeHOB. XMMHUECKHE CBOMCTBa OEH30Jla M €ro TOMOJIOTOB: pPEeaKIUH
3aMenieHus] B OEH30JIbHOM KOJbIIe U YIJIEBOJOPOJIHOM pajuKalle, peakluu MNpUCOeTUHEHUS,
OKHCJICHHE TOMOJIOroB OeH3oua. [IpencraBienue 06 OpUEHTHPYIOLIEM JCHCTBUU 3aMECTUTENCH
B OCH30JIbHOM KOJbIIE Ha MpUMEpe aJKUIbHBIX PAIUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMCTB CTHpOJIA.
[Tonmumepusamnuss  ctuposna.  CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMAaTUYECKUX
YTJIEBOJIOPO/IOB.

[Ipuponnsiii ra3. IlomyTtHele HedTauble ra3zpl. Hedth u €€ mpoucxoxnenue. KameHHbIi
yroib ¥ TPOIYKTHI ero mnepepadboTku. CnocoOwl mepepaboTku He(TH: MeperoHka, KpPEeKUHT
(TepMUYECKU, KaTaTuTHYeCKuil), pugopmMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
NIPUMEHEHHE B IPOMBIIUICHHOCTH U B OBITY.

I'enetnyeckas CBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOTEHIIPOU3BOJIHBIX YIVIEBOAOPOIOB. Peakuum 3amemeHus
rajoreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIITy, LUAHOTPYIIy, amMuHorpymmy. JlelictBue Ha
raJIOTEHIIPOM3BOJHBIE BOJHOIO M CIOMPTOBOrO  pacTBopa wmi€noun. B3aumoneictsue
IUTajoreHaKaHOB C MarHueM M UUHKOM. [IoHSTHE O MeTayuloOpraHMyYecKHUX COEAMHEHHUSX.
Vcnonb30BaHue TaJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB B OBITY, TEXHUKE U TPH CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTANIBHBIE METO/ABl H3YYEHHs BEIECTB W HX IPEBpAIICHUN: H3Y4YEHHE
¢bu3nyecKux  CBOMCTB  YIVIEBOAOPOJIOB  (pacTBOPUMOCTH),  KAUeCTBEHHBIX  PEAKIIHii
YTJIEBOIOPOIOB PA3JIMYHBIX KJIacCOB (oOeciBeuynBaHre OpOMHON MM MOJHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajus, B3aMMOJEHCTBHE aleTW/IeHa ¢ aMMHAayHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyKEHUE YIJIEpoJa M BOJOPOJa B OPraHUYECKHUX BEIECTBAX,
MOJIy4eHUE STWIEHA W H3Y4YEHHE €ro CBOMCTB, O3HaKOMJEHHE C KoyuekuusmMu «HedpTtb» u
«Yromb», ¢ oOpa3namM IUIacCTMacC, KaydyKOB M PE3HHBI, MOJCIUPOBAHHE MOJEKYI
YIJIEBOIOPOOB U TaJIOTEHIPOU3BOAHBIX YIIIEBOJAOPOIOB.

Kucaopoaconep:xamue opranndeckmue coeiMHEeHNS.

[IpenenbHble omHOaTOMHBIE cHUpTh. CTpoeHHEe MOJEeKysl (Ha MpUMepe MeTaHoja u
sTanona). 'omonornueckuii psa, oodmas Gopmyia, u3omepusi, HOMEHKJIATypa U KilacCu(uKanus.
dusuueckre CBOMCTBA MNpeAeNbHbIX OJAHOATOMHBIX CIHUPTOB. BoIOpoAHBIE CBS3M MEXITY
MOJIEKYJIaMH  CHIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUMM 3aMELIEHMs, Jerujparalu,
OKHCIICHUS, B3aUMOJCHCTBHE C OPraHNYeCKUMH 1 HEOpraHn4ecKuMH kuciaoramu. KauectBeHHast
peakuus Ha OJHOATOMHbIE CIUPTHI. JleficTBHE 3TaHOJIa U METAHOJIA HAa OPraHM3M YeJIOBEKA.
Crioco06blI MosTy4eHus: ¥ MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

IIpocteie 3¢upbl, HOMEHKIaTypa U n3oMepus. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKUX
CBOMCTB.

MHoOroaromMHble CIMPTBl — 3TUICHIVIMKOAb WM TIUUEpUH. Pu3nueckne U XUMHYECKUE
CBOMCTBA: peakUUM 3aMellleHUus, B3aUMOJIEUCTBHE C OpPraHMYECKUMHU U HEOPraHMYEeCKUMHU
KHCIIOTaMH, KaueCTBEHHAsl Peaklys Ha MHOTOAaTOMHbIE CIMpTHL. [IpencraBienune o MexaHusme
peaknuii HykiIeoprIbHOTO 3aMenieHus. JlelictBue Ha opranu3m denoBeka. CriocoObl MoydeHust
Y IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CtpoeHue MoJIeKyJIbl, B3aUMHOE BIMSHUE TUAPOKCOTPYIIIBI U OEH30JIBHOTO sJIpa.
®dusnueckue cpoiicTBa (eHoma. OcoOEHHOCTH XMMHUYECKUX CBOMCTB (peHona. KadecTBeHHBIE
peakuuu Ha QeHon. TokcuuHocTh (enona. CrnocoObl MONy4YeHHS U NpUMEHeHue (¢eHoa.
denonpopManbIeTUaHAsS CMOJIA.



KapOoHusnbHbIE COEIMHEHMS — albAETHJIbl M KETOHBL. DJIEKTPOHHOE CTpPOCHHE
KapOOHWIBHON Tpymmbl. ['oMonornyeckue psapl anbIerwioB U KETOHOB, oOmias Qopmyra,
n3oMepuss M HOMeHKiarypa. (Dusndeckue CBOWCTBA albACTUIOB M KETOHOB. XHMHUUYECKHE
CBOMCTBAa AQJBJIETHIOB M KETOHOB: pEaKUuu MpucoenuHeHus. OKHCIEHHE allbJIETUIOB,
KayeCTBEHHbIC peakiu Ha anbjeruipl. CrocoObl MoydeHUs U NMPUMEHEHHUE albJeTuoB U
KETOHOB.

O/HOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KHCIOThL. OCOOCHHOCTH CTPOEHHS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepus u HomeHkiatypa. Pusznyeckue CBOWCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BoaopojHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMICTBa, peakuus sTepuduKaluu, peakiuud C
y4acTHEM YTJIEBOJAOPOAHOTO pajaukana. OcoOEHHOCTH CBOWCTB MypaBbUHOM KHUCIOTHL. [loHATHE
O TPOM3BOAHBIX KapOOHOBBIX KHUCIIOT — CIOKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOoOEHHOCTH CBOWCTB HEMpEAETbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKAapOOHOBBIX KuciOT. IlpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapMHOBAasl, MAJIbMUTHHOBAsS, OJICMHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThL. CrocoObl
MOJTyYEHUs U PUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxuble 3gupsl. ['omonoruueckuil psn, obmas dopmyna, U30Mepusi U HOMEHKIIATYpa.
Ou3NYeCKre 1 XMMUYECKUE CBOMCTBA: THPOJIN3 B KUCJION U IIEJIOYHOU CpeE.

Kupsr. Ctpoenue, pusnyeckue U XMMHUYECKHE CBOMCTBA JKUPOB: THAPOJIHM3 B KUCIOH U
1iesnouHoi cpeae. OcoOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU HEMPEIEIbHbBIX KUPHBIX
kucaoT. JKupsl B mpupoze.

MBpBUT4 KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBHE.

OOmast xapakrepucThka yrieBojnoB. Kiaccudukanus yrieBomoB (MOHO-, IU- U
nonmcaxapuasl). MoHocaxapuapl: TIOKO3a, (pyKTO3a, TajlakTo3a, pubo3a, Ie30KCHprOo3a.
dusnyeckrue CBOMCTBA M HaxoxaeHue B npupoge. dorocuHTe3. XMMHUECKHE CBOWCTBA
[JIFOKO3BI: PEaKkIMM ¢ Yy4YacTHEM CIHPTOBBIX M aNbJAECTUIHOM Tpynn, CIUPTOBOE U
MOJIOYHOKHCIIOe OpoxkeHue. IIpuMeHeHHe TIIIIOKO3bI, €€ 3HaYeHHWE B JKU3HEIEATEIbHOCTH
opranuszma. Jlucaxapuasl: caxapo3a, MajabTO3a M JakTo3a. BoccraHaBiauBaromue U
HEBOCCTAaHABIUBAIOIME Aucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHuwe B mpupoie u
npumeHeHune. [lonucaxapuapl: Kpaxmai, TJIMKOTeH M 1eiunroso3a. CTpoeHHe MaKpOMOJIEKYJ
Kpaxmaja, TJIMKOT€Ha U LEeJUIo03bl. (PU3NYECKHE CBOMCTBA KpaxMmana M LEJUIIOJIO3BI.
XUMUYECKHE CBOMCTBA Kpaxmayia: THMAPOJIN3, KAYeCTBEHHAs PEAKIUS C MOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUTIONO3BI: THIPOJIN3, MOJTyueHHe 3(pUpoB Lemtono3bl. [ToHsTHe 00 HCKYyCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK).

OKCIIEpUMEHTAIIBHBIE METOABl M3YUEHHS BELIECTB M HUX IPEBPALICHHUI: PacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJCHCTBHE HITAaHOJA C HATPUEM, OKHCIEHHE 3THUIIOBOTO
CIMpTa B albJErM] Ha pPACKAIEHHOW MEIHON IPOBOJIOKE, OKHMCIEHHE STHIOBOIO CIUpPTa
JUXPOMATOM KaJiusi (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHANIOB), KaUECTBEHHbIE pEaKly Ha
anpaerussl (¢ ruapokcunom nuammuncepeopa(l) u ruapoxcuaom meau(1l)), peaxius raumepruHa
¢ ruapokcugom Menu(Il), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJeCTBHE
pactBopa TioK03bl ¢ ruapokcunom meau(Il), BzaumoneiicTBue Kpaxmaia C MOJIOM, pelICHHE
AKCIIEPUMEHTAIbHBIX 3aj1a4 1o TemMaM «CrupThl U GpeHomb», «KapOoHoBbie KUCIOTHI. ClOKHBIE

3hUPBD».
A3oTcoaep:Kaniue OpraHu4eckue coeJHHeHMsI.
AMUHBI — OpraHMYecKue TMpOU3BOAHbIE aMMuaka. Knaccudukanus  aMHHOB:

anudarryeckue U apoMaTuyeckue; NepBUYHbIC, BTOPUYHbIE U TpeTHuuHble. CTpOEHHE MOJIEKYI,
obmas ¢opmyia, U3oMepusi, HOMEHKIATypa U (pU3NYecKue CBOMcTBAa. XMMHUYECKOE CBOHCTBA
anudaTuyecKuXx aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHHE, B3aWMOJIEHCTBUE TMEPBUYHBIX
aMHHOB C a30THCTOMN KUCIOTOW. CoNM anKuIaMMOHUS.

AHWIMH — peACTaBUTEIh aMUHOB apoMaTudeckoro psja. CtpoeHue anunuHa. B3anmHoe
BJIIMSIHUE TPYII aTOMOB B MoJjekyje aHwinHa. OCcOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.



KagectBennble peaknuu Ha aHWwiMH. CrocoObl MONyYyeHHS W MpPUMEHEHHE aTu(aTHYecKux
amuHOB. [lonrydyeHnue anuinHa U3 HUTPOOEH301a.

AmuHokucnotel. Homenkmarypa u  uszomepusd. OTaenbHble TNPEACTaBUTENN  O-
AMHUHOKUCIIOT: TJIMIMH, alaHuH. PU3NYECKUEe CBOWCTBA aMHUHOKHUCIOT. XMMHUYECKUE CBOMCTBA
AMMHOKHUCIIOT KaK aM(OTepHBIX OpraHMYeCKMX COCJMHEHUH, peakiys IOJMKOHICHCAlNH,
oOpa3oBaHMe NENTUIHON CBsA3U. buonmorndyeckoe 3HaueHHe aMHUHOKHUCIOT. CHHTE3 U THUAPOIIN3
MENTH/IOB.

benku kak npupoansle nonumepbl. [lepBuuHas, BTOpUYHasE M TpEeTUYHAs CTPYKTypa
0enKoB. XMMHUECKHE CBOMCTBAa OENKOB: TUAPONU3, JEHATypallus, KaueCTBEHHBbIE PEAaKIUU Ha
OeIKU.

OKCIIEpUMEHTAIIBHBIE METOJbl M3YyYEHHUS BELIECTB M MX IPEBPALICHUI: pacTBOPEHUE
OenKkoB B BOJIE, JACHATypalus OelIKOB IpPU HAarpEeBaHWUHU, LIBETHBIE pEaKlMU Ha OENKH, peuieHHue
OKCIIEPUMEHTAIBHBIX 33Ja4 II0 TeMaM «A30TCOJEpKallie OpPraHu4YeCKHUE COEAMHEHUS» U
«Pacno3HaBaHre OpraHMYECKUX COCAMHEHUI».

BbicokomoieKyIsIpHbIE COCAUHEHUS.

OcCHOBHbBIE TOHSTHSI XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIHMED,
CTPYKTYpHOE 3BE€HO, CTENEHb IOJUMEpPU3ALMM, CpPedHsIs MoJieKyispHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOTUMEpU3aLMs U MOJMKOHACHCALINS.

[Tonmumepubie MaTepuabl. IInacTMaccel (monuaTUIIEH, MOJIMIIPOITUIIEH,
MOJIMBUHUIXJIOPHI, MOJIUCTHPOIL, MOJMMETHIIMETaKpHIIaT, MOJINKApOOHATHI,
noJu3TUIIeHTepedTanaT). Y Tiin3anuus U nepepaboTka rniacTuka.

DOnactoMepbl: HaTypaJlbHbI  KaydyK, CHHTETHMYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, M30IPEHOBHII) U CUJIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHble (XJIONOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).

[lonumepsl  crenuanbHOrO  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
MOJIMMEpHI, OnopasnaraeMble MOJTUMEpHI).

DKCIepUMEHTANIbHBIE METO/bl U3YUEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAaKOMJIEHHE C
oOpa3llaMd TPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peEIlCHHE
SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue Mi1acTMacc v BOJIOKOHY.

Pacuérnbie 3amaumn.

Haxoxaenue MonexynsspHON (pOpMyJIbl OPraHUuYeCKOro COETUHEHHsSI IO MacCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKJACHUE MOJEKYJISPHOM (OPMYJbl OPraHUYeCKOro
coemMHEeHMsI o Macce (00bEMY) TPOIYKTOB CropaHus, MO KOJMYECTBY BemIecTBa (Macce,
00bEMY) MMPOAYKTOB PEaKIIMK W/UIH UCXOAHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OpMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMMYECKHX CBOMCTB HJIM CIOCOOOB MOJTY4YECHHUS,
OIIpEEIIEHUE JI0JIM BBIXO/1a POAYKTA PEAKLIUU OT TEOPETUUECKN BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3N.

Peanuszanus MeXnpeIMEeTHBIX CBA3EH NpHU U3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHATUH, TaK H
MOHSTUH, IPUHATHIX B OTJENBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O IMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMOHSATHUS: SBJIEHUWE, HAyYHBIA (akT, TMIIOTe3a, Teopus,
3aKOH, aHaJIM3, CHHTE3, KilacCU(UKAIMs, HAOIIOACHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJIElNb,
MOJIETTUPOBAHUE.

@dusuka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJd, SHEPreTHUYECKUH
YpOBEHb, BEIIECTBO, TeJI0, 00BbEM, arperaTHOE COCTOSHHE BEIIeCcTBA, (pU3MUECKHE BEINYHHBI,
€IMHHULIBI U3MEPEHNUS, CKOPOCTb, SHEPTHS, Macca.

buonorus: kmerka, opranusM, 3KOcUcTeMa, Ouocdepa, MeTaboaM3M, HACICICTBEHHOCTD,
aBTOTPO(HBI W TeTepoTpodHBIH THUIl MHUTaHHS, OpoXKeHHe, (POTOCHUHTE3, AbIXaHHE, OeKH,
YTJIEBOJIbI, )KUPbI, HYKJIEHHOBbBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble HCKONaeMble, TOIUIUBO.



TexHomorus: NUILEBbIE MPOAYKTHI, OCHOBBI PallMOHAJIBHOTO MUTAHUs, MOIOLINE CPEICTBA,

MaTepuasbl U3 UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.
11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuit aneMenT. M3otonbl. CTpoeHne 37IeKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YMCJIA. DHEPreTUUYECKHe YPOBHH U MOJYPOBHHU. ATOMHBIE
opburanu. Kiaccupukanus XMMHUUECKUX 3JIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
SJIEKTPOHOB IO ATOMHBIM OpOHMTAISIM. JIEKTPOHHBIC KOH(HUIypalMd aTOMOB 3JIEMEHTOB
MepPBOro—4eTBEPTOro MEPHUOJOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, ODJIEKTPOHHBIE
KOH(UTypaIuy HOHOB. DIEKTPOOTPULATETILHOCTD.

[lepmonnueckuit 3akoH u llepnoguueckas cucrema XuMmuueckux diemeHToB JI.U.
MenneneeBa. CBsA3b mnepuoandeckoro 3akoHa M Ilepuoguueckoil CUCTEMBI XMMHYECKUX
JJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMH IMPOCTHIX M CIOXHBIX BELIECTB MO TpynmnaMm M
nepuoaaM. 3HaueHue neproandeckoro 3akona /.M. Mengeneesa.

XuMuyecKkas CBs3b. BUabl XMMHUYECKON CBSI3U: KOBAJIECHTHAs, MOHHAS, METAJUIMUYECKas.
MexaHnn3mbl 00pa30oBaHMsI KOBAJIEHTHOW CBSI3U: OOMEHHBIN U JIOHOPHO-aKIIETITOPHBIN. DHEeprus
U JMHaA cBsA3U. [lonspHOCTD, HAIlPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBA3U. BonoponHas cBsi3b. MeKMONEKYIISIPHBIE B3aMMOICHCTBHSL.

BaneHTHOCTP M BaJIeHTHBIE BO3MOYKHOCTH aTOMOB. CBSA3b D3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJl C MX T€OMETPUYECKUM CTpOEHHEM (Ha MpUMEpe COEIWHEHUH 3IIEMEHTOB BTOPOTO
nepuoaa).

[IpeacraBnenne O KOMIUIEKCHBIX coeAuHeHUsX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAaueHHE KOMIUIEKCHBIX coeauHeHui. [lonstue o
KOOPJAMHALIMOHHOW XHUMUHU.

BemectBa MOJEKYJISIPHOIO W HEMOJEKYJISPHOIO CTpOEHHsS. THIBI KpPUCTAIIMYECKHX
PeIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

Ilonsitue o nucnepcHbIX cucreMax. MctunHble pacTBopsl. [IpencraBnenre o KOIIOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHIIEHTpAI[MM pPACTBOPOB: MaccoBas [0Jis BEILECTBa B
pacTBope, MoJisspHas ~ KOHLEHTpauus. HacellleHHbIE M HEHACHIIIEHHBIE  PacTBOPBHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccugukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BellecTB. TpuBHAlbHBIE Ha3BaHHS
OTJENbHBIX MPeICTaBUTENEeH HEOPraHMYECKUX BEIIECTB.

Knaccugukaius XuMHUecKuX peakiuii B HEOPraHMYECKOW U OPraHMueCcKOl XMMUHU. 3aKOH
COXPAaHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHEHHS W MPEBPAICHUS SHEPTrUU MPH XUMHUYECKUX
peakiuax. Temnosbie 3pHeKThl XUMUYECKHX peakiuil. TepMOXUMHUECKUE YPaBHEHHUS.

CKOpoCTh XUMHUYECKON peaklliu, €€ 3aBUCUMOCTb OT paziIu4HbIX (akTopoB. ['oMoreHHbIe
U TeTepOoreHHble peakunu. Katanus u karaan3aTopsl.

O6parumble u  HeoOpaTHMble peakmuu. XuMHUYeckoe paBHoBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecus. DakTOpsl, BIMSIOIMIME HA TOJOXKEHHUE XMMHUYECKOIO PaBHOBECHS:
TeMIepaTypa, JaBJI€HHE M KOHILIEHTPAllMM BEIIECTB, y4acTBYHOHMX B peakuuu. [Ipunmun Jle
[Tarense.

Onektponutuueckas guccommanus. CuibHble W ciabble  AieKTpoduThl. CTeneHb
mucconumanuu. Cpena BOAHBIX PacTBOPOB: KHUCIOTHAs, HEHTpalbHas, HieaodHas. BomopoaHbii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiinu noHHOro oOMeHa.

OKHCINTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb oOkuciaeHuss. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomeccel OKHCIEHHs W BOCCTAaHOBJICHMS. BakHednMe OKHUCIHUTENN U
BOCCTAHOBUTENIU. METO/I 3JIEKTPOHHOTO OajlaHca. DIEKTPOIIN3 paCTBOPOB U PACIJIaBOB BEILIECTB.

DKCIIepUMEHTANIbHBIE METOJbl HM3yU€HHUS BEIIECTB M MX MpEBpallleHUui: pazioKeHUe
IIEPOKCHJA BOJOpOJAa B IPHUCYTCTBUM KaTalU3aTopa, MOJENIN KPHUCTAUIMYECKUX PELIETOK,



NPOBEICHUE pPEAKIUH MOHHOTO OOMEeHa, OIpelelieHHe Cpeabl PpPacTBOPOB C IOMOIIBIO
WHJIUKATOPOB, W3YYCHUE BIUSHHS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pEakiuud U
MOJIOKEHUE XUMUUYECKOTO PABHOBECHS.

Heopranuveckasi xummus.

[Tonoxxenue HemertamioB B Ilepuoguyeckoil cucrteMe XuMHUecKuX dieMmeHTtoB JI.H.
MeHnneneeBa U OCOOCHHOCTH CTPOSHHUSI HMX aToMOB. (Du3WUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTtponus HeMeTauioB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bognopon. Ilonyuenue, pusnueckne U XMMHUYECKHE CBOMCTBA: PEaKIMHM C METalslaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEINbHBIE CBOMCTBA. [ uipuabl. TOITMBHbBIE AJIEMEHTHI.

layorensl. Haxoxxnenune B mpupoje, CocoObl TOMyYeHHs, (U3MYECKUE U XUMUUYECKHE
cBOMCTBa. l'amoreHoBozoponbl. BaxHenmue KUCIOPOACOAEpIKAIUME COCIUHEHUs TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTYYeHUs rajoreHoB. [IpuMeHeHne rajioreHoB u
UX COCAUHEHHUM.

Kucnopon, o30H. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJIYYEHUS KHCIOPOJa.
dusznueckue W XUMHUYECKHE CBONCTBA M NpPUMEHEHUE KHuciopoaa M o30Ha. Okcuabl u
MIEPOKCHUJIBL.

Cepa. Haxoxpaenue B MpUpOAE, CHOCOOBI TONydYeHUs, (U3NYECKUE M XUMHUYECKHE
cBoiictBa. CepoBonopon, cymbduasl. Oxcun cepoi(IV), oxcun cepri(VI). CepHuctas u cepHas
KACIOTHI U uX coilu. OcoOEHHOCTH CBOWCTB CepHOM KuCIOTH. llpumenenue cepsl u eé
COCTUHEHUH.

A3zor. HaxoxneHue B TpUpOJE, CHOCOOBI MONMy4deHHs, (PU3NUECKHMEe U XUMHUYECKHE
cBOWCcTBA. AMMHUAK, HUTpUIbI. OKCHIBI a30Ta. A30THCTasi M a30THAs KUCIOThI U HX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KHUCIOTHL. lIpuMeHeHHe a30Ta M €ro CoeJUHEHUil. A30THBIC
yaoOpeHusl.

®ocdop. HaxoxaeHue B mpupoae, CrocoObl MoydeHus, (pu3nyeckue U XUMHUYECKHE
cBoiictBa. Dochuast u dochun. Oxcuasl dochopa, dochopHas kucimora m e€ comm.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yaoOpeHusl.

VYrinepoa, HaxoxaeHWe B Tpupoae. AsuioTporHble Moaudukamuu. Duzndeckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepogoM. Oxcua yriepona(ll),
okcup yriepona(lV), yrompHas kucimoTa u €€ COMU. AKTUBHPOBAHHBIM Yrojb, aacopOIus.
Oymnepensl, rpadeH, yriaepoAaHble HaHOTPYyOku. IIpuMeHeHuWe TMPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOAOM, U €T0 COeTUHEHUM.

Kpemuuii. Haxoxaenue B mpupojie, CrOocOObl MOMy4YeHHs, (U3HUECKUE U XUMUYECKUE
cBoiictBa. Okcupn kpemuusi(1V), kpeMHueBas kucinorta, cuiIMKaThel. [I[puMeHeHre KpeMHuUsl U ero
coequHeHni. CTeKII0, €ro MoJIy4eHUe, BUABI CTEKIIA.

[Tonoxxenne metamioB B [lepuoandeckoit cucteMe XUMUYIECKUX IeMeHTOB. OCOOEHHOCTH
CTPOCHHUSI IIEKTPOHHBIX 000704YeK aToMOB MeTaioB. O0mue (hu3nuecKkue CBOMCTBa METAIJIOB.
[IpumeneHre MeTayioB B ObITY M TexHUKE. CIUIaBbl METAIIIOB.

DNEKTPOXUMHUUYECKUN Psii  HampsoKeHUM MetauioB.  OOmue crmocoObl  MOTydYeHHS
METAJUIOB: TUAPOMETAIUTYPIHsl, MIUPOMETAILUTYPIHUsl, dJIeKTpoMeTaTyprus. Ilonsatue o koppo3uun
MeTauioB. CriocoOb! 3aIIUThI OT KOPPO3HUH.

Obmas xapakrepuctuka MeramwioB [A-rpynmsl Ilepuoanyeckoil cucTeMbl XUMHUYECKHUX
aneMmeHToB. HaTpuii u kanuii: monydeHnue, Gpusndeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCTUHEHUH.

Oo6mas xapakrepuctrka MetaioB IIA-rpynmel [leprognueckoit CUCTEMBI XUMHYECKHUX
JJIeMEHTOB. MarHuii M Kauplui: TMolydeHue, (QU3MYecKrue U XHMHYECKHe CBOMCTBA,
MIPUMEHEHHE TIPOCTHIX BEIIECTB U X coeuHEHMH. JKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHeHUs!.

AnroMuHMI: TonyuyeHue, pU3NYecKrue M XMMUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHECHUH. AMQOTEepHBbIE CBOWCTBA OKCHAA W THIPOKCHIA ATIOMUHMUS,
TUAPOKCOKOMITIIEKCHI A TFOMHAHHS.



OOmiass xapakTepucTUKa MeTauioB moOouHblx mnoarpynn (b-rpymm) Ilepuonndeckoii
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB.

duznyueckre 1 XUMUYECKUE CBOMCTBA XpOMa U €ro coeIMHEeHU. OKCUAbl U THIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHCIUTEIIbHbIE CBOMCTBA.
[lonyuyenue u npuMeHeHHE Xpoma.

Ou3nyeckue M XUMUYECKHME CBOMCTBA MapraHila M €ro CcoeauHeHul. Baxneinmme
coequnenwus mapranma(ll), mapranna(IV), mapranna( V1) u mapranna(VII). [lepmanranar kamus,
€r0 OKHCJIUTEIIbHBIC CBOWCTBA.

duznueckre U XUMHUYECKUE CBOMCTBA JKejle3a U ero coeIMHeHn. OKCUIbl, THAPOKCHUIBI U
conu xene3a(ll) u xeneza(Ill). [lonmydenne u nmpuMeHeHue kKeje3a 1 €ro CIjIaBoB.

Pu3nyecKre 1 XUMUYECKHE CBOMCTBA MEAU U €€ coeauHeHui. [lonydueHne u npuMeHeHue
MEIU U €€ COCTMHECHUH.

[uuk: momyuenue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AM(POTEpHBIE CBOMCTBA OKCHA
Y THIPOKCH/IA ITUHKA, TUAPOKCOKOMILUICKCHI IIMHKA. [IprMeHeHne ITMHKA U €0 COeTMHEHUH.

DKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MPEBpalICHUI: H3yueHue
o0pa3loB HEMETa/uIoB, TOpeHHe cephl, (ocdopa, Keine3a, MarHus B KHUCIOPOJE, H3YUCHHE
KOJUIeKIMU «MeTamibl W CIUIaBb», B3aUMOJEHCTBUE IIEJIOYHBIX M IIETIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA U
KeJje3a ¢ pacTBOpaMM KHUCIIOT U IIeJI0Yel], KaueCTBEHHbIE PEaKIIMi Ha HEOPTraHUYECKUE aHHOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAJIOB, B3aMMOJICHCTBUE TUIPOKCUIAOB ATIOMUHUS M ITUHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, peleHne SKCIePUMEHTANbHBIX 3a7a4 Mo TeMaM «l alnoreHs»,
«Cepa u e€ coequHeHUM», «A30T 1 Pocdop U ux coeAMHEHUN», «MeTauIbl TJIaBHBIX TOATPYII,
«MeTael MOOOYHBIX MOATPYIIID.

XUMMHS U )KU3Hb.

Ponb xumun B obecriedeHrH yCTOWYHBOTO pa3BUTHS denoBedecTBa. [IoHATHE O HAYYHBIX
METOJaX TIO3HAaHWSI ¥ METOJOJIOTMM HAy4YHOTO UCCienoBaHus. HaydHble MPUHIATIBI
OpraHMU3alMi XUMHUYECKOTO MPOU3BOJICTBA. [IpOMBINIIEHHBIE CIOCOOBI TOTYUYEHHS BAKHEUIITHX
BEIIECTB (HA MIpUMEPE MPOU3BOJICTBA aMMHAaKa, CEPHOM KUCIIOTHI, MeTaHoJa). [IpoMbInieHHbIe
CHOCOOBI MOYYeHHUS] METAJJIOB U CIIaBOB. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl U
ero nocyencTBus. Pois Xxumun B 006ecreueHnn SHePTeTUIeCKO 0€30MacHOCTH.

Xumusi ¥ 3700pOBbe 4esoBeka. JlekapcTBeHHbIe cpeacTBa. lIpaBuia HCmonab30BaHMS
JIEKapCTBEHHBIX MpernapaToB. POk XUMUM B pa3BUTHU MEIUITUHBI.

XuUMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUINEBbIE 100aBKU. Ponb XxuMuu B oOecrieueHun
MUTIEBON OE30TTaCHOCTH.

Kocmernueckue u mapdroMmepHble cpeactBa. beitoBas xumus. [lpaBuna Oe3omacHOTO
WCIIOJIH30BaHUS MPEnapaToB OBITOBOW XMMHUH B TIOBCETHEBHOM JKU3HMU.

XuMUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENLHBIE MaTepPHAIbI (IIEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHudeckie 1 MUHEpaJIbHbIE y100peHusl.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE Marepuaibl, KPacku, CTEKIIO, KepamHka. Marepuanibl
JUTs1 DNIeKTpOHUKU. HaHoTexHOI0TH Y.

Pacuérnbie 3amaun.

Pacuérer: mMaccel BemiecTBa win o0OBbEMA Ta30B MO M3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MAcChl (00BhEMa, KOIUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUU, €CIW OJHO M3 BEHICCTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYEeCTBA BEIECTBA) MPOAYKTAa PEAKIMH, €CId OJHO M3 BEIIECTB JJAHO B BHJIE PAacTBOpaA C
ONpPeNCIEHHON MacCOBOM JIOJIE PAcTBOPEHHOIO BENIECTBA, MAacCOBOM JOJM M MOJIIPHOU
KOHLIGHTpAllMi BEILECTBA B PAacTBOpPE, JOJU BbIXOJA MNPOAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.



Peanuzanus MexnpeaMeTHBIX CBA3EH MpU M3YUEHUHU OOILIEH U HEOpraHWYecKod XUMHUH B
11 xmacce ocyuiecTBiseTcsl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHI,
TaK U NOHATUMN, IPUHATHIX B OTJEJBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOI'O IMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMOHSATHUS: SBJIEHHWE, HAYyYHBIA (akT, TMIIOTe3a, TEopus,
3aKOH, aHaliM3, CHUHTE3, KJIacCUPHUKalMsi, MEpPUOJUYHOCTb, HaOIIOJEHUE, W3MEpEHHUE,
HKCIEPUMEHT, MOJIEIb, MOJICINPOBAHHE.

@dusuka: Marepusi, MHUKPOMHUDP, MaKpOMHp, aTOM, 3JEKTPOH, NMPOTOH, HEHTPOH, HWOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJa, SHEPreTHUYEeCKUH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, WACAIBHBIM Ta3, (QU3MUYECKUE BEIMYHMHBI, €IUHHIIBI
U3MEpPEHUs], CKOPOCTb, SJHEPTUsl, Macca.

buonorus: kierka, opraHu3M, OJKOcHCTeMma, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPO3JIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BELIECTB U IOTOK HEPTUHU B IKOCUCTEMAX.

I'eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HbIE HCKOMAeMbI€, TOTLIIUBO, PECYPCHI.

TexHomorns: XMMHUYECKass MPOMBIIIJIEHHOCTh, METAJUIYprusi, CTPOUTEIbHBIE MaTepUAbI,
CEJIbCKOXO3SIIICTBEHHOE MPOM3BOJACTBO, MHILIEBas IPOMBIIUIEHHOCTb, (hapmalieBTHUeCKas
IIPOMBIIIIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIOHMOHHBIX MAaTCPUaIOB, JICKTPOHHAS IMPOMBIIIIIICHHOCTh, HAHOTCXHOJIOTHH.



3.TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonnuyectBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
n/n MPOrpamMMbl Bcero Kontpoabnere | IlpaxTiyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nes 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XHMHUHU
[Ipenmer oprannyeckoit xumun. Teopus http://school-
1.1 CTPOECHUS OPraHUYECKUX coequHEeHn A. M. 8 collection.edu.ru
Bytneposa http://fcior.edu.ru
Hroro no pazgeny 8
Pasnen 2. YriaeBoaopoabt
[IpenenbHbIe yTIEBOAOPOABI — AJKAHBI, M‘M
2.1 HITORTKAHE] 5 collection.edu.ru
http://fcior.edu.ru
HemnpenenbHble yrieBogOpOAbL: aJIKEHBI, M.chool—
2.2 14 1 collection.edu.ru
TKATHCHDL, A http://fcior.edu.ru
http://school-
23 ApomaThyeckue yrieBoaopoabl (ApeHbl) 8 collection.edu.ru
http://fcior.edu.ru
[TpupoaHble UICTOUHUKH YTIIEBOJAOPOIOB U UX mim
2.4 Hepepaborka 4 collection.edu.ru
http://fcior.edu.ru
http://school-
2.5 ["anoreHnpou3BOgHBIE YTIEBOIOPOIOB 4 1 .
collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://fcior.edu.ru

Hroro no pazneny 35
Pasnen 3. Kuciopoacoaep:kaniue oprannyeckue coeTuHeHU s
http://school-
3.1 Cruptel. deHon 11 collection.edu.ru
http://fcior.edu.ru
KapOGoHwmibHbIE COCTMHEHUS: aTbACTUIBI 1 http://school-
3.2 ketoHbl. KapOoHoBbIe KHca0Thl. ClIOKHBIC 21 collection.edu.ru
a¢upsl. Kupbt http://fcior.edu.ru
http://school-
33 VYriesonsl 9 collection.edu.ru
http://fcior.edu.ru
Hroro no pazgeny 41
Pa3nes 4. A3oTcoaepskanue OpraHu4ecKue coeJHHeHHs
http://school-
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 12 collection.edu.ru
http://fcior.edu.ru
Hroro no pasneny 12
Pa3pnen S. BeICOKOMOJIEKY/ISIPHBIE COCIUHEHHUS
http://school-
5.1 BricokoMoneKysipHbIE COeAMHEHUS 6 collection.edu.ru
http://fcior.edu.ru
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeM (un¢posbie)
Ne i/ KonrtpoJusbnsbie | IIpakTnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aKkoH http://school-
1.1 u [leproanueckas cucteMa XUMHYECKHX 9 collection.edu.ru
snemenToB /1. 1. Menzaeneena http://fcior.edu.ru
Crpoenue BemectBa. MHOroo6pasue hitp:/school:
1.2 . P B ' P 11 collection.edu.ru
BEIIECTB .
m http://fcior.edu.ru
http://school-

1.3 XHUMUYECKUE PEAKIINU 19 3 collection.edu.ru

http://fcior.edu.ru
Hroro no pazgeny 39
Pasznea 2. Heopranuueckasi xumusi
http://school-

2.1 Hewmerannbl 31 3 collection.edu.ru
http://fcior.edu.ru
http://school-

2.2 MerTanmibl 23 2 collection.edu.ru
http://fcior.edu.ru

Hroro no pazneny 54
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Merto bl MO3HAHUA B XUMHUU. XUMUS U

http://school-

3.1 — 9 collection.edu.ru
http://fcior.edu.ru
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
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