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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanun B Poccuiickoi
Oenepanun», TpeOOBaHMIA K pe3yiabraraM OCBOCHHUS (eaepaabHO  00pa3oBaTeIbHOM
nporpamMmbl cpenHero oduiero oopaszosanus (POII COO), npencrasieHHbix B PenepaabHOM
rocynapctBeHHOM oOpasoBarenbHOM crangapre COO, c¢ yu€rom Konmenmuu mnpemnomaBaHus
y4eOHOro mnpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzamnusx Poccuiickont denepariuu,
peanu3yronuX OCHOBHBIE 00pa30BaTeIbHbIC MTPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEeHHN «CTpareruu
pa3BuTusa BocnuTanusi B Poccuiickoit ®deneparuu Ha nepuoj o 2025 roma» (Pacnopsikenue
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3palOTKe MIPOrpaMMbl MO XHUMHHU, K OMPEICICHHUIO O0O0IIei
CTpareruu OOy4eHUs, BOCIIUTAHUS W Pa3BUTHs OOYyYArOIINXCS CPEICTBAMU yU4eOHOTO MpeaMeTa
«Xumus» g 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWIIM KOHIIENTYaJbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEp>KaHUs, PE3yabTaroB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMuueckoe o0pa3oBaHHE, IMOJy4aeMO€  BBITYCKHUKAMHU  00IIe00pa3oBaTenbHOM
OpraHu3alliu, SBISETCS HEOThEMIIEMOW YacThl0o UX 00pa3oBaHHOCTH. OHO  CIIyXKHUT
3aBEpIIAONIMM JTAlOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [ETOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHHs. OTH IEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPHUPObI, (HOPMHUPOBAHUS MHUPOBO33PEHHS W OOIIEH KYIbTypbl
YeJIOBeKa, a TaKXKe OKOJOTHUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
pUpOAHOH cpene. Peanusyercs xumudeckoe oOpazoBaHue 00yUaroOmUXCs Ha YPOBHE CPEIHETO
oOrmero 00pa3oBaHus CPECTBAMU YUEOHOTO mpeameTa «XuMus», CoAep:KaHue M MOCTPOCHUE
KOTOPOTO OIpEACNICHbl B MPOrpaMMe IO XMMHUHU C Y4ETOM CHelnu(PUKd HayKu XUMHUH, €€
3HAYEHUS B MIO3HAHHUH MPUPOJIBI M B MATEPUAILHOMN KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIINX
1esael ¥ MPUHIIMIIOB, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPETHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HTPAeT 0COOYIO pOJib B COBPEMEHHOMU
[IMBUJIM3AIMH, B CO3IaHUM HOBOWM 0a3bl MaTepHalbHOW KylbTypbl. OHa BHOCUT CBOW BKJIAJ B
dbopMHUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy>KarolieM MHUpe Kak O €IUHCTBE MPUPOJLI U YETOBEKa, KOTOpoe (POpMUPYETCS B XUMUU
Ha OCHOBE TTOHMMAaHUSI BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH O0JIACTSMU TPUMEHEHUS.

TecHo B3auMOAEWUCTBYS C JAPYrMMU €CTECTBEHHBIMHM HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThbl0O MUPOBOM KYJIBTYypbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO Tpyda |
KU3HU KaXJI0ro wieHa obmiecTBa. CoBpeMeHHas XMMUS KaK HayKa CO3UJaTelibHasl, KaK HayKa
BBICOKMX TEXHOJIOTHI HallpaBjieHa Ha PElIeHHe T00aIbHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — CBHIPHEBOM, HDHEPreTHYECCKOM, MHUIIEBON, HKOJOTMYECKON OE30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOMIMMHU LENSIMHU W TMPUHIUIIAMU CPEIHEro oO0Iero oOpa3oBaHUS
conepskanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YUYEHUS) OPUSHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOJATOTOBKY OOYYalOIIUXCsl, HEOOXOMUMYIO UM JIJIst
BBIPAOOTKM MHMPOBO33PEHUECKUX OPUEHTUPOB, YCIIEHTHOTO BKJIIOYCHHS B JKU3HBb COIIMYMAa,
MPOJOHKCHHST O0pa3oBaHUS B PA3IMYHBIX OOJACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C
XUMHUEN.

Cocrapnsomumu  TipenMera «XuMHUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» 1 «OO0I1ast 1 HeOpraHUYECKasi XUMHUS, OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUST KOTOPBIX
SBJIIFOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMa 3HAHUI MO0 HEOPTraHWYECKON XUMUH (C BKIIFOUEHUEM
3HAaHUKM U3 00Iel XUMUHU) U OpraHuYecKo XxuMuu. GOopMUpPOBAHUE JAHHOW CUCTEMbI 3HAHHM
Py U3YYCHHH TpenMeTa 00ecredyrMBaeT BO3MOKHOCTh PACCMOTPEHHS BCEro MHOro00paszus
BEIIECTB Ha OCHOBE OOITUX MOHATUN, 3aKOHOB U TEOPUN XUMHH.

CrpykTtypa comepxanusi KypcoB — «Oprannyeckast xumus» u «O011as 1 HeopraHudeckas
XUMUS» cPOPMUPOBAHA B MPOTPaMMeE MO XMMUU HA OCHOBE CHCTEMHOIO TMOJX0/a K U3YUYEHUIO
y4eOHOro Marepuajga M OOyCJIOBJICHA HMCTOPHYSCKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWUN Ha
ONpENIEIEHHBIX TEOPETHUUYECKUX YpOBHAX. Tak, B Kypce OpraHMYEeCKOW XHWMHHM BEIIECTBA



paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKHX COEAUHEHUM, a
TaKXKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M AIEKTPOHHBIX MPEJACTABICHUN O CTPOEHUU BEIIECTB.
Ceenenus 00 W3ydaeMbIX B Kypce BEIIECTBaxX JAOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB IO
CJIIOKHBIX OMOJIOTMUECKH aKTHBHBIX COeMUWHEHUU. B Kypce opraHnueckoil XMMUU TOTY4YaroT
pa3BuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHHUs NEpPBOHAYAIIbHBIC
MIPENICTABICHUS O XUMUYECKOM CBA3M, KIACCU(DUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BELIECTB OT UX CTPOEHHUSI, O XUMUYECKOU pPEAKIIUU.

[Ton HOBBIM yITIOM 3peHHsI B mpeamere «XuMus» 0a30BOTO yYpOBHS paccMaTpHUBAETCS
M3y4YCHHBI Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs TEOPETHUYECKUN Marepuail u
(akToNIOrHUecKrue CBEJACHHUS O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTHU, B Kypce
«OO01as 1 HeopraHuyecKasi XUMUs» O0yUYaIOIUMCS MPEJOCTABISIETCS BOBMOXHOCTh OCO3HATh
3HaYEHUE TMEePUOUYECKOTO 3aKOHA C OOIIETeOPETHUYECKUX M METOMOJIOTMUECKUX TTO3HIIHM,
IyO)ke TOHATh UCTOPUYECKOE W3MEHEHHE (YHKIMWA JTOTO 3aKOHA — OT 0000mIaromieit 1o
OOBSCHSIONICH U MPOTHO3UPYIOIICH.

Ennnas cucrtema 3HaHMM O BaXXHEHIHMX BEIIECTBAX, UX COCTaBE, CTPOCHWUH, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE O XUMUUYECKUX PEAKIUAX, X CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nonoynHsieTcss B Kypcax 10 wm 11 kmaccoB diaeMEHTaMu  COJIEpKaHUsS, HMEIOIMUMU
KyJbTYPOJIOTUYECKU W TPUKIAJHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aMMOCBSI3M XUMHUU C JAPYTMMU HayKaMH, pPACKpBIBAIOT €€ poJib B I[I03HABATEIbHON U
MPAKTUYECKON JEATETHLHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBAa B 00JACTH TECOPUU W MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiIemMax, CBI3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICTUBATh WH(MOOPMAIIMIO U TIPUMEHSTH €€ JUIsl TIOTIOTHEHUS] 3HAHUM, PEIICHUS
MHTEJUJIEKTyalbHbIX U DKCIIEPUMEHTAIbHBIX HCCIIEIOBAaTENbCKUX 3aJad. B 1enoM copepskaHue
y4eOHOTro npeaMera «XUMHs JaHHOTO YPOBHS M3YUYECHHS] OPUEHTUPOBAHO Ha (hOPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JIJII MOHUMAaHUS (HUITOCOPCKUX UJIEH, TAKUX KaK:
MaTepuaibHOE €IMHCTBO HEOPTAaHMYECKOTO M OPTaHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, [O3HABAEMOCTh MPUPOAHBIX SBICHUN IyTEM
AKCIIEPUMEHTA M PEIHICHUS MPOTHBOPEUYHM MEXKIYy HOBBIMU (akTaMH W TEOPETUYECKUMHU
MPEANOChUIKAMYU, OCO3HAHME POJM XHMMHUHM B PEIICHUM HKOJOTUYECKHX MPOOJIeM, a TaKxKe
mpoOsieM CcOEpeKEeHUsT HYHEPreTUYECKUX PECYPCOB, CHIPbs, CO37aHUS HOBBIX TEXHOJOTUHA U
MaTepuasoB.

B mnane pemieHust 3amad  BOCIUTAHUS, PA3BUTHUS U COIHAIM3AIUU  OOYYaIOIIUXCS
MPUHATBIE TPOrPpaMMON IO XUMHUHU MOAXOAbl K ONPENEIICHUIO CONEPKAHUS U IMOCTPOCHUS
mpeaMeTa MmpeaycMaTpuBaoT (OPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUM, UMEIOIINX
0a30Bo€ 3HAUEHHUE IS PA3IMYHBIX BUJOB JCSITEILHOCTU: PEIICHHS MPOOIeM, TIOUCKa, aHalnu3a
U 00paboTku wuHPOPMALUU, HEOOXOMUMBIX JIsi TPUOOPETCHUS] ONbITa MPAKTUYECKOW U
HCCIIEN0BATEIbCKON IESITENbHOCTH, 3aHUMAIOIIIEH Ba)KHOE MECTO B MO3HAHUU XUMUH.

B npakTuke mpenojaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusi, TaK U
Ha YpPOBHE cpeaHero ooOmero oOpa3oBaHusA, TpU  OMPEIACICHUH  COIEpKaTeIbHON
XapAaKTEPUCTUKU LEJed HU3y4YeHUs MNpeIMeTa HaIlpaBICHUEM IE€PBOCTENEHHON 3HAYUMOCTH
TPAAUIIMOHHO Tpu3HA&TCca (POpMUPOBaHME OCHOB XHMHYECKOM HAayKH Kak o00JacTu
COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM IEATENbHOCTH YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOAWYECKOW TOYKM 3pEHUS TaKoW TMOAXOJ K
ONpENIETICHUIO LIEeJIEH N3yUYEHUS MPEIMETA SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo MaHHOW TOYKE 3pEHUSI MIABHBIMU LENSMU U3y4YEHUs IpeameTa «XuMus» Ha
6azoBoM ypoBae (10 —11 ki1.) sBISIIOTCS:

e (QopMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAHWUH KaK BaKHEWIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOM JIEkKAaT KIIFOUEBBIE MOHSTHUA,
byHIaMeHTalIbHbIE 3aKOHBl M TEOPUM XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

e (dopMmHupoBaHHE M PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MMO3HAHHS BEIIECTB U
XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX ISl TPUOOPETCHUs] YMEHUNW OPUEHTUPOBATHCS B



MHUpE BEUIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUIECKON U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHMA U CHNOCOOOB JNEATENbHOCTH, CBS3aHHBIX C HAONMIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOMIOACHUEM TIpaBWiI 0O€30MacHOro
oOpaleHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ atim, comepskarenbHasi XapaKTepUCTUKA IIeJIel W 3a7jad U3y4YeHus MpeaMeTa B
porpamMme Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMHU
B CHCTEME CpeaHero ooOmero ooOpaszoBaHus. CeromHs B IperojaBaHUU XWUMHUH B OOJIBIIICH
CTeNEHU OTAAETCS TMPEANOYTECHUE TPAKTHUYECKOW KOMIIOHEHTE COJEp)KaHUs OOy4eHHs,
OpHMEHTHUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHUKA OO0IIe00pa30oBaTeIbHONW  OpraHU3aIlNH,
BJIQJICIONIETO HE HA0OpOM 3HaHUH, a (PYHKIIMOHAIBLHON I'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMU aKTUBHOTO TMOJYYCHHS 3HAHUW U MPUMEHEHHS UX B PEAbHOW KU3HU IS PEIICHUS
MPAKTUYECKUX 3a]1ad.

B cBi3u ¢ oTMM Tpu H3yuyeHUU TMpeaMeTa «XUMHUS» JOMUHUPYIOIIEe 3HAYCHHE
MPUOOPETAIOT TaKKE 1IETU U 3a]1auu, KaK:

agantanus  OOyYalOIIMXCS K  YCJIOBHSM  JTUHAMUYHO  Pa3BHUBAIONIETOCS  MHpA,
dbopMHUpOBaHUE HHTEIUICKTYalbHO pPA3BUTON JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHMUIO,
COTPYAHHYECTBY, CaMOCTOSATEIPHOMY TMPHUHSATHUIO TPAMOTHBIX pPEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHue y OOyYalOIIMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHITUH),
MMEIOIINUX YHUBEPCAITHHOE 3HAYCHHE JIJIS1 PA3JIMYHBIX BUJIOB JIEATEILHOCTHU: PEIICHUS MPOOIieM,
MOKWCKa, aHaimu3a W o0paboTku WHGOPMAIMKU, HEOOXOAUMBIX [JIi MPUOOPETEHUS OIBITa
JeSITEIbHOCTH, KOTOpas 3aHUMaeT Ba)KHOE MECTO B TMO3HAHUU XUMHUU, a TaKKe JUIsl OIEHKU C
MO3UIIUNA DKOJIOTHYECKOW OE€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB Ha OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEJIHLHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
0OyYaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpeTaTh HOBBIE 3HAHUSA 1O XHMHH B
COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSAMHU, UCIIOJIH30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA U aHalIn3a YYeOHON U HAyYHO-TIOMYJISIPHON MH(OpPMAITIN XUMHYECKOTO
COJICp>KaHUS,

dbopMUpOBaHUE U PA3BUTHE Y OOYUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBITIICHHUS,
HaOIOATeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U TIPOBEJCHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydalomuxcs YOeKIEHHOCTH B TYMaHHUCTUYECKON HaIlpaBICHHOCTH
XUMHUH, €€ BaXHOWM pOMM B  PEIIEHWHM TIOOANBHBIX MPOOJIEM  palMOHAILHOTO
MIPUPOIOTIONIB30BAHMS, TOMOJIHEHHSI YHEPTETHUECKUX PECYypPCOB U COXPAHEHUS MPHUPOTHOTO
paBHOBECHs, OCO3HAHUS HEOOXOJUMOCTH OEPEeKHOTO OTHOIICHHS K TPHUPOAEC U CBOEMY
30POBBIO, & TAK)KE MPUOOPETEHUSI OMBITA UCTIONH30BAHUS TIOTYUCHHBIX 3HAHUM ISl PUHATHS
IPaMOTHBIX PEIICHUN B CUTYaIUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B ydeOHOM maHe cpemHero obOimiero oOpa3oBaHus TpenMeT «XuMus» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeaMETHOM o0nactu « ECTeCTBEeHHO-HAyYHbIE TIPEIMETHI.

OO61iee 4KciioO 4acoB, OTBEAEHHBIX /I U3yYECHUsS] XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
oOmrero obpaszoBanus, coctapisieT 68 yacoB: B 10 kmacce — 34 yaca (1 ywac B Hegemo), B 11
kiacce — 34 gaca (1 yac B Henento).



COAEPKXAHUE OBYYEHUSA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHH

[Ipenmer opranndeckor XUMHUH: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B MOJYyYECHUHU
HOBBIX BEIIECTB M MarepuanoB. Teopus CTpPOEHUS OpPraHUYECKuX coeauHeHnd A. M.
BbytnepoBa, e€ ocHoBHble mnonokeHUs. CTpyKTypHble (OpMYJIbl OPraHUYECKUX BEIIECTB.
T'omonorus, n3omepus. XUMHUYECKas: CBA3b B OPraHUYECKUX COCAUHEHHUSX — OJMHAPHBIE U
KpAaTHBIE CBS3U.

[IpencraBnenne o0  KiIaccupUKaMM  OpraHUYECKWX  BemecTB.  HomeHkiarypa
OpraHUYEeCKUX COEIMHEHHMI (CHCTeMaTHYecKas) W TPUBHAIBHBIE HA3BAHMS BaKHEHIIMX
IIPEACTABUTEIIEN KIACCOB OPTaHMYECKHUX BEILIECTB.

OKCHEepUMEHTAIBHBIE METOJIbl U3YYEHHs BEUIECTB U MX MPEBPALICHUI: 03HAKOMIICHHE C
o0Opa3lamMy OpraHMYECKUX BEIIECTB U MaTepHUajlaMid Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYEeCKUX BEIIECTB, HAONIONEHWE U OIKCAaHWE JEMOHCTPALIMOHHBIX OIBITOB 10
NPEBPAILICHUIO OPraHMYECKHX BEIIECTB IPU HarpeBaHUM (IUIaBJIEHHWE, OOyIIMBaHUE U
TOpPEHUE).

YriieBopopoast

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHMUA psAd. MeTaH W 3TaH — OPOCTEUIINE
NPEJCTaBUTENIN ANKaHOB: (PU3UYECKHE M XUMHUYECKHME CBOWMCTBa (peakiUH 3aMeIleHUs Hu
TOpPEHUS ), HAXOKACHUE B IPUPOJIE, IOTYyUYEHUE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psAJl. DTUIIEH U MPONUIIEH — IPOCTEHIINe
NPEJCTaBUTENIN aJKEHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHUA,
raJIOreHUPOBAHUSA, THIPATALlMU, OKUCICHHS U ITOJIMMEPU3ALUN ), IOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHUE
CBOICTBA (peakuus noauMepusanun). [lomyueHre CHHTETHUECKOTO KayyyKa U pEe3UHBI.

ANKHHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJIOTMUECKMH psia. AUETUIeH —
OPOCTEUIINK TPEICTABUTENb AJKWHOB: COCTaB, CTPOCHUE, (PU3NYECKHE W XHMHYECKHE
CBOICTBa (peaKkUuu THIPUPOBAaHHUS, TaJIOIT€HUPOBAHUA, THApATallui, TOPEHUs), OJyUYEeHHUE U
IIPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (pU3MUECKHE U XHUMHUYECKHE CBOWCTBA (pEaKIUH
rajOreHUpPOBAHUS U HI/ITpOBaHI/I}I) IIOJly4eHHE U NpuMeHeHue. Tonyon: cocmas, cmpoeHue,
QusuuecKkue u XumuyecKkue ceoucmea (peakyuu 2ai02eHUpoSanUs U HUMPOBAHUs), NOTYYeHUe U
npumenenue. TOKCMYHOCTH apeHOB. IeHeTnueckas CBA3b MEXKAY YIIEBOIOPOIAAMH,
IIPUHAUICKAITUMU K Pa3JIMYHBIM KJIACCaM.

[IpuponHbpie UCTOUHUKHU YIIIEBOAOPOAOB. [Ipupoaublii ra3 U monyTHbIE HEQTSIHBIC Ta3bl.
Hedpte u e€ mnpoucxoxaenue. CrocoObl mnepepabOTKU HepTH: TMEeperoHkKa, KPEKUHT
(TepMHUECKH, KaTaTUTUYECKU), muponu3. [IponykTel nepepaboTku He(TH, UX TPUMEHEHUE
B IIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBII yToiib 1 MPOIYKTHI €0 MepepadoTKH.

OKCHEepUMEHTAIBHBIE METOJIbl U3YYEHHsI BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3iamu MmiIacTMacc, KaydykoB U pe3uHsbl, koiekuuu «HedTe» u «Yronby», MoaenupoBaHue
MOJIEKYJI YIVIEBOJOPOAOB M TAJOT€HONPOU3BOJIHBIX, IPOBEACHHE NPAKTUYECKON pPabOThI:
IIOJIyYEHHNE ITUJICHA U U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Beluucienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJINYECTBA
MCXOJTHOTO BEIIECTBA WJIM NPOAYKTA pPEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJHBIX BELIECTB UM IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:xkamue oprannyeckie coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TAHON: CTpPOCHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (pPEaKUMU C aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOAOPOJAMU, TOPEHUE),
IpUMEHEHUE. BOmopomHbIe CBSA3M MEXKIYy MOJEKYJIaMu CHUPTOB. JleHcTBUE MeTaHola |
ATAHOJIA HA OPraHU3M 4YEJIOBEKa.

MHoroatoMHbple CHOUPTHI. ODTUJICHIIIMKOAb M TIUIEPUH: CTpPOEHHUE, (PHU3UUECKUE W
XUMHUYECKHE CBOWMCTBA (B3aUMOJIEHCTBHE CO IIEJIOYHBIMU METaJIaMH, Kau€CTBEHHAs! peaKUus




Ha MHOIOaTOMHBbIE cnupThl). JleiicTBUe Ha opraHu3M uesioBeka. [IpuMeHeHue mivuepuHa U
TUJICHIJIUKOJIA.

®deHo: CTpOCHHWE MOJICKYINBI, (PU3NYECKHE W XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denomna.

Anpneruabpl U kemouwvl. DopManmpAeTui, ameTaablIeru]: CTPOCHUE, (U3HUEcKHe U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHHMS M BOCCTAHOBJICHMS, KAU€CTBEHHBIC PEAKIIMH),
NOJTy4YE€HHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTh. MypaBbuHAs U YKCYCHAsI KUCIIOTBHI:
cTpoeHue, (pu3mueckue M XMMHYECKHE CBOMCTBa (CBOMCTBA, OOIIME A Kjacca KHCIOT,
peakuus dTepudukanyn), noayueHue u npuMeHenue. CTeapuHoBasi U OJCHMHOBAsI KHCIOTHI KaK
IPEICTAaBUTENIA BBICIIMX KapOOHOBBIX KUCJIOT. MbljIa KaKk COJIM BBICHIMX KAPOOHOBBIX KHUCIOT,
UX MOIOIIEE IEHCTBHE.

Crnoxable 3¢upbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [Maponu3 clokHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. bruonornueckas poiib )KUPOB.

VYreBoabl: cocTas, KIaccu(UKalus yIIIeBOI0B (MOHO-, AU- U MoIHcaxapuabl). [ moko3a —
NPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbl, PU3NUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicteue ¢ ruapokcuaoM meau(Il), okucieHne amMMuadHbIM pPacTBOPOM
okcuga cepeopa(l), BoccTaHOBIEHHE, OpOXXEHHE IJIIOKO3bI), HAXOXKJIECHHUE B MPHUPOJE,
npuMeHeHue, ononorudeckas poiab. orocunres. Ppykro3a Kak H30MEP IITHOKO3BI.

Kpaxman u nemitonosa kak npupoaHsie mosuMepbl. CTpOoeHHe Kpaxmaia U LEeJITI0N03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUIPOIn3, KaUeCTBEHHAs! PEAKLIHS C HOJIOM).

OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHMsI BEIIECTB M WX MPEBpPALICHUMN: IPOBEIECHUE,
HAOIOCHUE M ONMCAHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAaue€CTBEHHbBIE
peaKkuuyu OJHOATOMHBIX CIHUPTOB (OKHCIeHHE 3TaHona okcujaom Menu(Il)), MHOroaTOMHBIX
crupToB (B3auMozeiicTBue muiepuHa ¢ ruapokcugom menu(Il)), anpaernnoB (okucieHue
aMMHadyHbIM pacTBopoM okcuaa cepedpa(l) um rugpoxcugom Menu(Il), B3aumonencTBue
KpaxMajia C HOAOM), MPOBEJICHHE MPAKTHYECKON pabdoThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCIIOTBI.

Pacuérnsle 3anaun.

Beluucnenuss 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOJINYECTBA
MCXOJTHOTO BEIIECTBA WJIM NPOAYKTA pPEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJHBIX BEIIECTB UM IPOAYKTOB PEAKIIUH).

A3oTconepkaliue OpraHnyeCcK1ue COeIUHEHUS.

AMUHOKHUCIOTBl Kak aMm(OTepHble OpraHuyeckue coenuHeHus. dusznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NpUMepe INHIMHA). buonormyeckoe 3HaueHue
aMuHOKHUCIOT. [lenTuepl.

benku kak mpupoaHBIE BBICOKOMOJIEKYIISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUyHasi CTPYKTypa OenkoB. XUMHYECKHE CBONCTBa OENKOB: THUAPONU3, JACHATypalus,
KaueCTBEHHBIE pEaKI[UU Ha OEIIKH.

DOKCHEepUMEHTAIbHBIE METO/Ibl M3yYEHHsI BEUIECTB M MX MPEBpPALICHUI: HAONIOJEHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OMNBITOB: JAEHAaTypalus OEIKOB MNpPHU HarpeBaHUH, LIBETHBIC
peakuuu OeIKoB.

BbicokoMoOsIeKYIsIPHbIE COCIUHEHMS

OCHOBHBIE TIOHATHS XMUMHHU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb IOJIMMEpPU3ALNH, CPEeIHAs] MOJIEKYJsipHas Macca. OCHOBHbIE
METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUIN — OJTMMEPU3aLINsl U TOJTMKOHJEHCALUS.

OKCHEepUMEHTAIBHBIE METOJIbl U3YUYEHHsI BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
o0Opa3lamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KayUyKOB.

MexnpeamMeTHbIe CBS3H.

Peanm3zanns MeXNpeaMETHBIX CBA3EH IPU MU3yYEHUHM OpraHndeckor xumuu B 10 kmacce
OCYILECTBIISIETCS Yepe3 HCIIOJIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U
NOHATUH, SABJIAIOIIMXCA CUCTEMHBIMH JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmIue ecTeCcTBEHHO-HAyYHbIE TOHSATHS: SBICHHUE, HAay4HbIM (DaKkT, THUMOTE3a, 3aKOH,
TEOpUs, aHalW3, CHUHTE3, KiIaccu(UKalUsi, TMEePHUOAUYHOCTb, HaOMIOACHUE, HW3MEpPEHHE,
HKCIEPUMEHT, MOAEIUPOBAHUE.



®duznka: marepusi, SHEprus, macca, aroM, O3JEKTPOH, MOJIEKYJa, SHEPreTHYECKU
YpPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, (PU3MUEeCKUe BETHUNHBI U
€IMHULIBI UX U3MEPEHHUSL.

buonorus: knerka, opranusm, o6mocdepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€NKH, YIIEBOABI, )KUPbI, (PEPMEHTHI).

I'eorpadusi: MuUHEpasbl, TOPHBIE TOPO/BI, IOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHoMorus: NUIEBbIe MPOIYKThI, OCHOBBI PALIMOHAJILHOTO MUTAaHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE W KOCMETHMYECKHME Tpernaparbl, Marepuaigbl W3 HCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XUMHH

XAMHUYECKUH 3neMeHT. Artom. Snpo aroma, wW30TONBL. OJIEKTPOHHAs 000JOYKa.
DHepreTu4ecKue YpoBHH, MOTYPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d- anemMeHTsl. OCOOEHHOCTH
pacnpeneneHus AIEKTPOHOB MO OpOUTAJIsIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexTpoHHasi KOHPUTYpalHs aTOMOB.

Ileppomnueckuit 3akoH u Ilepmommueckass cucrema xumudeckux osnemeHToB /[ .
MenpneneeBa. CpA3p mnepuoguyeckoro 3akoHa W Ilepuogumyeckoil CHCTEMBI XUMHUYECKHX
anemenToB [[. YI. MeHaeneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMHUYECKUX D3JIEMEHTOB M OOpa3yeMbIX HUMHU MPOCTBIX U CIOXKHBIX
BELIECTB 110 TpyNIaM U nepruoiaM. 3HaY€HUE NEPUOANUECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHMHUYECKas CBA3b. Buabl XMMHUYECKOW CBSI3M (KOBaJCHTHAas
HETOJsIpHAs U TOJIApHAsi, NOHHAsI, MeTaln4eckas). MexaHu3mpl 00pa30BaHMs KOBAJIEHTHOU
XUMUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOpHBI). BonopoaHas cBsi3b. BalleHTHOCTS.
OnexTpooTpuuareabHocTh. CTeneHb okuciaeHnsa. OHbl: KaTHOHBI U aHHOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa
BEUIECTBA. THUNBl KPUCTALUIMYECKUX PEHIETOK. 3aBHCHUMOCTbh CBOMICTBAa BELIECTB OT THUIIA
KPUCTAJUINYECKOU PEIIETKHU.

[Tonatne o gucnepcHbIx cucteMax. ICTMHHBIE M KOJUTOMIHBIE PaCTBOPBL. MaccoBas 10Jis
BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHmueckux coeAuHeHud. HomeHkiaTtypa HEOpraHUYECKHUX
BelleCTB. [eHeTnueckass CBA3b HEOPraHWYECKUX BEIIECTB, NMPUHAMICKANMUX K Pa3IUYHBIM
KJIaccam.

Xumunyeckas peakuusa. Kraccuduxarnuss XMMHUYECKHUX PEaKIHi B HEOPTaHUYECKOW U
OpraHUYeCcKOl XMMHH. 3aKOH COXPAaHEHHUS MACChI BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPALECHUS
DHEPIUM IIPU XUMHUYECKUX PEAKLIUSX.

CKkopoCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NUyHBIX (hakTopoB. OOpaTUMBbIE pPEaKIIHH.
Xumudeckoe paBHOBecue. PaKTOphI, BIMAIOMKE HAa COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Ipyranun Jle [larense.

OnexTponutudeckas auccounanus. CuibHble U cialble 3MeKTpoiauThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCHAs, HEUTPaAJIbHAsL, IEIOYHAs.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEepUMEHTAJIbHBIE METO/Ibl M3YYEHHUS BEIIECTB W HMX NPEBPALICHUH: EMOHCTpaIUs
tabnmun «llepuoanueckast cucrema xumuueckux sneMeHtoB JI. M. MenpaeneeBa», uzyueHue
MoJieJIel KpUCTANIMYECKUX PpeHETOK, HAOMIONEHWE W OMNHMCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTopHBIX ONBITOB (Pa3jIOKEHHE NEPOKCHIAa BOJAOPOAAa B IMPUCYTCTBUU KaTalu3aropa,
ONIPENEIICHUE CPEAbl PACTBOPOB BEILECTB C MIOMOLIBI0 YHUBEPCAIBHOTO UHAUKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEJACHUE MPAaKTUYeCKoW paboThl «BnusHME pa3audHbIX (PAKTOpPOB Ha
CKOPOCTb XMMUYECKON PEAKIIUNY.

Pacuérnsle 3anaun.

Pacuérel 1o ypaBHEHMSIM XUMHYECKHMX pPEaKIUH, B TOM YHUCIE TEPMOXHMHYECKHE
pacy€Thl, pacyETHI C MCIIOJIB30BAHUEM IOHITHUS «MACCOBast 10JIs1 BELLIECTBAY.

Heoprannuyeckass Xumus



Hemeramnsl. [lonmoxxenune HemeraioB B llepuonndeckord cuUCTEME XUMHUYECKUX
aneMeHToB [[. . MeHaeneeBa ' OCOOCHHOCTH CTPOEHHsS aroMoB. DU3NYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha mpuMepe KUciopoaa, cepsl, hocdopa u yrmepoaa).

XVWMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJOTeHOB, cephl, a3ora, (ocdopa,
yoiepola W KpEeMHHMS) M HMX COEOUHEHUH (OKCHAOB, KHUCIOPOJACOAEPKAIUX KHCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHenne Ba)XHEUIIMX HEMETAJUIOB U MX COCINHEHUM.

Meramnel. [lonoxenue metamuios B llepuoanueckor cucteMe XUMUYECKUX IIEMEHTOB [1.
N. MenpneneeBa. OCOOEHHOCTH CTPOCHHS MIEKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. O01mme
¢usnyeckue cBoiictBa MeTauioB. CIlaBbl METAJUIOB. DJICKTPOXUMUYECKUN Psii HAIIPSKEHUH
METAJIJIOB.

XWUMHUYECKUE CBOMCTBA Ba)KHEHIIUMX METAJUIOB (HATpUil, Kanaui, KajdblMi, MarHui,
AJTIOMUHUM, IIUHK, XPOM, JKEJI€30, MEJlb) U UX COCAUHEHUI.

OO61mmume crnocoOb! MoTy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOABbl HM3YyYEHMs] BEIIECTB M HX IMPEBPALICHUN: H3yUYCHHE
KoJuleKIMu «MeTalisl U CIUTaBbl», OOpa3lloB HEMETAIOB, PELICHHE 3KCIEPUMEHTAIbHBIX
3amad, HaAOJIONEHWE U ONHCaHWE JAEMOHCTPALMOHHBIX M JIaOOPaTOpHBIX  OMBITOB
(B3aMMOZIECCTBUE THIPOKCHIA ATOMUHHSA C PACTBOPAMHU KHCIOT U LIEJIOYEH, Ka4eCTBEHHBIE
pEeaKIMK Ha KaTHOHBI METAJIJIOB).

Pacuérnsle 3anaun.

Pacuérel maccel BemecTtBa WM 00bEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OIHOIO M3 y4YaCTBYIOLUIMX B PEAKIMHM BELIECTB, pacd€Thbl Macchl (00BEMA,
KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CJIN OJHO U3 BELIECTB UMEET IPUMECH.

XumMus U KU3Hb

Ponb xumuun B 00ecieueHNH HKOJIOTMYECKOM, FHEPTETUUECKOM U MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeauIUHBL. [loHSATHE O HAyyHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUYECKUX
peaxkuui.

[IpencraBnennss 00 OOWMX HAy4YHBIX MOPUHIUIIAX MOPOMBIIUIEHHOTO TOJTYYEHUS
BaYKHEHUIIINX BEILECTB.

YenoBek B MUPE BEIIECTB M MAaTepHANIOB: BAKHEUIIME CTPOUTEIBHBIE MaTepHUAIIbI,
KOHCTPYKLHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, Marepuaibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHuabl, OpPraHU4EeCKUE U MUHEPaAIbHbIE YI0OpEHUSI.

X¥WMHUS U 3740pOBbE YEJIOBEKA: INMPABWIA HMCIHOJIB30BAaHUS JICKAPCTBEHHBIX IIPENApaToB,
npaBuiia 6€30MacHOTO UCIOIB30BaHUS MPENapaToB OBITOBOM XMMHH B IOBCEAHEBHON KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXIpeaMETHBIX CBS3€d NMPU M3yYEHUU OOLIE 1 HEOPTaHMYECKOM XUMHUHU B
11 knacce OCYyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
NOHSATUM, TaK W TOHSTUH, SBISAIONIMXCS CUCTEMHBIMH JJi1 OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE MOHSTHUSA: HAy4YHbIH (aKT, THIOTe3a, 3aKOH, TEOpHs,
aHalM3, CHUHTE3,  Kilaccuukanus, TMEePUOAUYHOCTb,  HAOMIOJCHHE,  OKCIIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHNUE, SBJICHUE.

@dusnka: Marepus, dHEPIHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HW3O0TOIL,
PaZOaKTUBHOCTH, MOJIEKYJIA, DHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperarHoe
COCTOSIHHE BEIECTBA, PU3NUECKUE BEIUYUHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, oOpraHusM, 3KOCHUCTeMa, OHocdepa, MaKpo- MU MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpasbl, TOPHBIE TOPO/BI, IOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus:  XMMHYECKas  MPOMBINUIEHHOCTb,  METAJUTyprusi,  MPOHU3BOICTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO3MCTBEHHOE ITPOU3BOJCTBO, IALLEBAS
IPOMBILUIEHHOCTh, (papMalieBTHYeCKas MPOMBIIIICHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX
IpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€PHAIIOB, AIEKTPOHHAs MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



INIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yjabTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IPOrpaMM CpeHEro oOuiero oopazoBaHus (JIMUHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonuueckoil OCHOBOHM [isi pa3pabOTKH IUIAHUPYEMBIX pEe3YyJIbTaTOB OCBOEHUS
IPOrpaMM CPeTHEro OOLIEro 00pa3oBaHus SBISETCS CUCTEMHO-ACSITEIIbHOCTHBIN TOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-IESTEILHOCTHBIM MOAXOJOM B CTPYKTYpE JTUYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeameTa «XUMHUS» Ha YPOBHE CpEIHEro oOIero ooOpa3oBaHHUs
BBIJICJICHBI CIICAYIOIINE COCTABIISIONINE:

OCO3HaHUe 00YYaIOIIMMHCS POCCUICKON TpakJIaHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTENILHOCTH U CAMOOTIPEICICHUIO;

HaJIM4Kie MOTUBAIMU K 00yUYECHHIO;

1[eJIeHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUIN JTUYHOCTH HA OCHOBE KJIFOUEBBIX
HEHHOCTEH ¥ UCTOPUYECKUX TPAIULIUKA 0a30BOM HAyKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00OYYaloIIUXCsl PYKOBOJICTBOBATHCS B CBOEH NIEATEIHLHOCTHU
[EHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, MPHUCYLUIUMHU IEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIM4YKME MPABOCO3HAHUSI DKOJIOTHYECKOW KYyJIbTYpPbl M CIIOCOOHOCTHU CTaBUTh €M U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA MpelMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM U BOCIUTATEIBHOM JIEATEIbHOCTH B COOTBETCTBUU C TyMaHUCTHYECKHUMHU,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU W HJealaMH POCCUNUCKOTO
rpaxJaHCKOro oOIlecTBa, MPUHATHIMM B OOIIECTBE HOPMAMH M MpaBUJIaMHU IOBEICHUS,
CIIOCOOCTBYIOIIMMHU  TMPOIIECCaM  CaMOIO3HAHUS, CaMOpPa3BUTUSL M HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTH O0YYarOIIUXCS.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS MpeaMeTa «XUMUS» 0TpaxaroT chOPMUPOBAHHOCTh
OTbITA TO3HABATENILHON W TMPAKTHUYECKOM JEATETLHOCTH OOYyYaroIIMXCs IO peau3aluu
MPUHATHIX B 00IIECTBE LICHHOCTEW, B TOM YUCJIE B YACTHU:

1) rpa:xaaHCKOr0 BOCIIUTAHUSA

OCO3HaHUSI 0OYYArOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpPaB U 00s3aHHOCTEH, YBaXKEHUSI
K 3aKOHY M MPaBOIOPSIIKY;

MPEJICTaBIICHUs O COIMAJbHBIX HOPMaX M MpaBUJaX MEXJIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTUBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH TIPU CO3[aHUM Yy4eOHBIX
MPOEKTOB, PEIICHWH Y4YeOHBIX M T[IO3HABATEIbHBIX 3aJa4, BBIMOTHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHsSI, JIOTUKY M apPTyMEHTHI
JPYTHUX MPHU aHAJIU3€ PA3IMYHBIX BUIOB YUeOHOH JESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K HMCTOPHUYECKOMY M HAayYHOMY HACJIEIMI0 OTEYECTBEHHOM
XUMUH;

YBaKEHHUSI K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUU M MPAKTHUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO AOCTHXKEHHUS HAYKH €CTh PEe3yJbTaT JUIMTENbHBIX HaOIIOCHUH,
KPOTOTJIMBBIX IKCIEPUMEHTATBHBIX TOMCKOB, MOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeCa M TI03HABATEJIbHBIX MOTHBOB B TONYYEHMM U TMOCJIEAYIOIIEM aHaJIu3e
uH(GOPMALINK O TIEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTyallud, CBS3aHHbIE C XHMHUYECKUMHU SBICHUSIMH, H
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M TOCTYNKH CBOUX TOBApHUIICH C TMO3UIIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA ITUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:



MOHUMAHMS IIEHHOCTEW 370pOBOr0 M 0Oe30MacHoro olpasa >XKM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3I0POBBIO;

coOmrofieHusT MpaBmI 0€30MMacHOr0 OOpaIlleHus ¢ BEIIeCTBaMH B OBITY, MOBCEAHEBHOU
YKU3HU U B TPYJAOBOU JESITEIHHOCTH;

MOHUMAHMS I[ICHHOCTH TIPaBUJl HMHAWBUIYATBLHOTO M KOJUIGKTUBHOIO O€30I1aCHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TIOCJICACTBUN W HEMPHUATHUS BPEAHBIX NMPUBBIYCK (YHOTPEOICHUS ajKOTOJIS,
HApKOTHKOB, KypEeHHUS);

5) TPy10BOIr0 BOCIIUTAHUS:

KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIBCKON JEATEIbHOCTH,
0OIIIEeCTBEHHO T0JIE3HOMN, TBOPUECKOM U JIPYTUX BUJIAX JACATEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPaKTHUUYECKUX 3a7ad COLMAIBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOEro KJiacca, IMIKOJbI);

HHTEpeca K MPaKTUYECKOMY HU3YUYeHHIO MPpodecCuil pa3IMuHOro pojaa, B TOM YHUCJIE Ha
OCHOBE TIPUMEHEHHUS TIPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUSI K TPYAY, JIOISIM TPYAa U pe3yibraraM TPYI0BOU JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYATbLHONH TpaeKTOPUU OOpa30BaHUs,
Oynymiedt mnpodeccuu H peaau3aluud  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  Y4€TOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 3K0J10rM4Y€eCKOro BOCIIMTAHUSA:

DKOJIOTMYECKH  I1eJ1ecO00pa3HOr0  OTHOIICHHMS K  NpHUpPOAE, KaK  HCTOYHHUKY
CYILIECTBOBAHUS )KM3HU HA 3eMJie;

MOHMMAaHMS  TI0OAJIBHOTO  XapakTepa  JKOJOTMYECKMX  MPOOJIeM,  BIHUSHUS
HPKOHOMHYECKHX MPOIECCOB Ha COCTOSHUE PUPOTHON M COLIMATBHOM CPEJIbI;

OCO3HAaHMS HEOOXOJUMOCTH MCIIOJIb30BAHUSI JOCTHKEHUUW XUMHH JUIS  pEIICHUs
BOITPOCOB PaIlMOHAILHOTO MTPUPOIOTIOIb30BAHNS;

AKTUBHOTO HETIPUSITHS EUCTBUM, MPUHOCSIIINX Bpe OKPYKAroIIeHd MPUPOIHON cpele,
yMEHUS MIPOTHO3UPOBATH HeOIaronpusITHbIC HKOJIOTHYECKUE MOCTIEACTBUSI
peANPUHUMAEMBIX ACHCTBUM M MPEIOTBpaIaTh UX;

HaJU4Yusl Pa3BUTOTO DKOJOTHYECKOTO MBIIIJICHUS, JKOJOTHYECKON KYJIBTYpHI, OIbITA
NESATeIbHOCTH DKOJIOTHYECKOM HaNpaBJICHHOCTHU, YMEHHUS PYKOBOJACTBOBAaTbCSA UMHU B
MO3HABATEIbHON, KOMMYHUKATHBHOM W COLMAJIBHOM NPAKTHUKE, CIOCOOHOCTH WU YMEHUS
aKTUBHO MPOTHUBOCTOSATH UJICOJIOTUH XeMO(hOOuH;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTU MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKH M OOIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHEIU(PUKY XUMUM KaK HayKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHUU
pallMOHAJIBHOTO ~ HAyYHOTO  MBIIUJIEHUS, CO3JaHUHM  IIEJIOCTHOTO MPEJACTABICHUS 00
OKpY’KalIlleM MHUPE KaK O €IMHCTBE MPHUPOALI U YEJIOBEKa, B TO3HAHUHU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpooJieM COXpaHEHUs IPHUPOTHOTO PAaBHOBECHS;

yOSXKJIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH JUIsI COBPEMEHHOM ITMBWIIM3AIIUU: B €€
I'YMaHUCTHYECKON HAINpaBJICHHOCTH U BAKHOU POJIM B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON
KYJIBTYpbl, PEIICHUH TIOOANbHBIX MPOOJIEM YCTOMYHMBOIO pPa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTHYECKOM, IHINEBOM W DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEIUIIUHBI, 00ECIIEUeHUN YCJIIOBUI YCIIEITHOTO TPyJa M AKOJOTHYECKH KOMMOPTHOM KU3HU
Ka)XJIOTO WieHa oOIIeCTRa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJ0B II0O3HAHUS,
UCIIONIB3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIL30BaTh MOJydacMbIe 3HAHUS
JUIS. aHaliu3a U OOBSCHEHMS SIBICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS Jeiarh OOOCHOBaHHBIE 3aKJIIOYEHUS Ha OCHOBE Hay4yHBIX (DaKTOB M
UMEIOITUXCSI TAHHBIX C LEJbI0 TOMYYEHHUS TJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMUUYECKHWE 3HAHUS I PEIICHUs
npo0sIeM B peasibHbIX )KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKOMN AeATeIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJTYYEHHUIO HOBBIX 3HAHUW 110 XMMHUHU B COOTBETCTBHHM C >KM3HCHHBIMU
MOTPEOHOCTIMU;



UHTEpeca K OCOOCHHOCTSIM Tpyda B pas3nuyHbix cdepax mnpodeccuoHanbHON
NEeSITENHHOCTH.

METAINIPEAMETHBIE PE3VYJ/IBTATHBI

MeramnpenMeTHble pe3yabTaTbl OCBOCHHMS Y4YEOHOro mpeaMera «XUMHS» Ha YpPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble i1 (OPMUPOBAHUS MHPOBO33PEHHS OO0YUYAIOUIMXCS MEXKIUCIUILTHHAPHBIC
(MEeXMpeaMETHBIE) OOIIECHAYYHBIE MOHSITHS, OTPAXAIOLIME LEJOCTHOCTh HAYYHOW KapTHUHBI
MHUpPa U CHEIU(PUKY METOAOB MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BELIECTBO, HJHEPrUs, SBICHHE, NPOLECC, CUCTEMA, HAy4YHbId (PaKT, MPUHLHNIL, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIEJOBaHUE, HAONIOEHNE, U3MEPEHUE, IKCIEPUMEHT U
Apyrue);

yHUBEpCalbHble  y4eOHble  JelcTBHS  (IIO3HABAaTEJIbHbIE,  KOMMYHHKAaTHBHbIE,
peryiasTuBHbIE), oOecneunBaromue (opMUpoBaHHE (DYHKIIMOHAIBHOM TPaMOTHOCTH H
COLIMAJIBHOM KOMITIETEHLIMH 00YyYarolIuXCs;

CIOCOOHOCTh  OOYyYaroIIMXCSl  HCIONB30BaTh OCBOCHHBIE  MEXKIUCIHUILTMHAPHEIE,
MHUPOBO33pEHUYECKNE 3HAHUSA U yHHBEpCajJbHbIe y4eOHBIC NEHCTBUS B IMO3HABATEIBHOU U
COLIMAJIbHOM ITPAKTHKE.

MertanpeaMeTHble pe3ysIbTaTbl OTPa)KalOT OBJIAJICHUE YHHUBEPCAIbHBIMA y4YEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JACHCTBUSIMU.

OBiajieHNe YHUBEPCAJIbHBIMH YUeOHBIMY MO3HABATEIbHBIMHY JIECTBUSIMU:

1) 6a30BbIe JJOrHYeCKHeE AeiiCTBUSA:

CaMOCTOSITENTFHO (POPMYJIUPOBATh W aKTyaJU3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMarpuBarh;

ONpEAENATh LENN ACSITENBHOCTH, 3a/1aBas MMapaMeTpbl U KPUTEPUU HUX JOCTHXKCHMS,
COOTHOCHUTB PE3YJbTAThI IEATEIbHOCTH C OCTABICHHBIMU LIETSMU;

UCIIOJIb30BAaTh MPH OCBOCHUU 3HAHUU NMPUEMBI JIOTUYECKOTO MBIIUIEHHUS — BBLACIATH
XapaKTepHbIE MPU3HAKA TMOHATUM W YCTAHABIMBATH WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHNE MOHATHS JIJIs1 OObSICHEHUS OTACIbHBIX (DaKTOB U SBICHUI;

BbIOMpaTh OCHOBAaHUS M KPUTEPUU s KJIAcCH(UKALMK BEIIECTB U XUMHUYECKUX
peaKkuuu;

YCTaHABIMBAaTh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY U3YYaEMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyX ACHUS (MHAYKTUBHBIE, JCIyKTUBHBIE, IO AHAJOTHUM),
BBISIBIIATH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIENH, NPeoOpPa3OBbIBATE MOJAEIBHBIE NPEICTAaBICHUS — XUMHYECKUHA 3HAK (CHMBOIN)
’NeMEeHTa, XUMUYeckas (opmyna, ypaBHEHHE XHMHUYECKOM peakluu — TMpH PEUICHUH
y4eOHBIX IO3HABATEIbHBIX M MPAKTUYECKHUX 3a7ay, NPUMEHATHh HA3BAHHBIE MOJEJIbHbBIC
NPEICTaBICHUs Ul BBISIBICHHMS XAPAaKTEPHBIX MPU3HAKOB H3y4YaeMbIX BEIIECTB U
XAMHUYECKUX PEAKIIUMN.

2) 0a30BbIe UCCIIEA0BATEILCKUE eICTBUA:

BJIQJIETh OCHOBAMM METOJIOB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMHYECKUX PEAKIUM;

(GopMynupoBaTh LEIM M 337Ja4d  HUCCIEIOBAaHUSA, HCIOJb30BATh IIOCTABIEHHBIE H
CaMOCTOSITENIFHO COPMYJIMPOBAHHBIE BOIPOCH B KaueCTBE HHCTPYMEHTa TO3HAHUA U
OCHOBBI JUIsi (OPMHUPOBAaHUS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKICHUH;

BJIa/IETh HAaBBIKAMHM CAMOCTOSTEIBHOIO IJJAHUPOBAHHUS M IPOBENCHUS YUEHHUUECKUX
OKCIIEPUMEHTOB,  COBEPILIEHCTBOBaTb YMEHHUS  HaOmoAaTh 3a  XOIOM  Mpollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yibTar, (popMyaupoBaTh OOOOIICHHUS U BBIBOIBI
OTHOCUTENBHO JOCTOBEPHOCTH pE3YJbTAaTOB HCCIEI0BAaHUSA, COCTABIATH OOOCHOBAaHHBIN
OTYET O MPOJIEIaHHOM paboTe;

NpUOOpETaTh OMBIT YUYEHUUYECKOW MCCIEeIOBATEILCKOM M MPOEKTHON JeATEIbHOCTH,
IPOSBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB PELICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB ITO3HAHMS.

3) padora ¢ unpopmManme:



OPUCHTHPOBATHCA B Pa3IUYHBIX HMCTOYHUKAX WHPOpMaUu (HAYIHO-TIOMYJIsIpHAS
JUTEeparypa XUMHYECKOTO COACpKaHWs, CIpaBOYHBIE MOCOOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(MOPMAIMIO PA3NTMYHBIX BHIOB U (OPM TMPEICTABICHHUS, KPUTHUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh M HETIPOTHBOPECUHBOCTD;

(hopmynMpoBaTh 3aNpOCHl M NPUMEHSTh Pa3IMYHbIC METOABI NPH IOMCKE M 0TOOpEe
uHpOpMAaITIH, HeOOXOTUMOM IS BRITIOTHEHHsI YIeOHBIX 3a71a4 ONPeIeIEHHOTO THIIA;

pUOOpETaTh OIBIT UCTIONH30BaHNU HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TeXHOMOTHIA 1
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAIBbHYIO (opMy TmpencTaBicHus WHPOPMAIIH
(cxeMbl, Tpaduku, TUarpaMMBbl, TAOJIUIIBI, PUCYHKU U JIPYTHEC);

UCTIOh30BaTh HAy4YHBIA s3BIK B KauecTBE CPEACTBA MpH paboTe ¢ XUMHYECKOU
uHpOpMaIUe: MPUMEHITh MEXIpeIMETHbIE ((pU3MYecKue M MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBI, (OpMYITBI, a00OpeBHATYPBI, HOMEHKIIATYPY;

UCTIOH30BaTh U MPe0OPa30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISITHOCTH.

OgaaieHue YHUBEPCAJbLHBIMUA KOMMYHHKATUBHBIMU /1€iiCTBUSIMH:

3a71aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKIaeMOU TeMBI B XOJI€ AUAJIOTa W/WUITH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEAJIOKCHHUSI OTHOCHUTEIHHO BBITIOJHECHUS
NPEUIOKEHHON 3a/1a9H;

BBICTYTIaTh C MIPE3CHTAINEH PEe3yIbTaTOB MMO3HABATECILHOUN NEATEIBHOCTH, MOTYICHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU BBHITIOJHCHHH XUMHUYECKOTO
IKCTICPUMEHTA, TPAKTHYECKOW paboThl TIO HMCCIEIOBAHUIO CBOWCTB H3y4aeMBIX BEIECTB,
peanm3anuu y4eOHOTo MpoekTa U (HOPMYyTUpPOBATh BBIBOIBI MO pe3yJabTaraM MPOBEAEHHBIX
WCCJICZIOBAaHNH TTyTEM COTTIACOBAHUS MO3UITUH B XOZe 00CYKIEHUSI 1 OOMEHA MHEHUSIMHU.

OgJiajieHHe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMHU 1eHCTBUSIMM:

CaMOCTOSITENTFHO TIAHUPOBATh M OCYIIECTBISITh CBOIO MO3HABATEILHYIO JACSTEILHOCTD,
orpeneiss e€ meau U 3a1a49i, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npe/yIaraeMblid aJTOPUTM JACHCTBHIA MPHU BHITIOTHEHUH YIEOHBIX U MCCIIEI0BATEIBCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3pPEeKTUBHBINA CITOCOO WX PEHICHHS ¢ YIETOM MOTYYCHHUS] HOBBIX 3HAHHIA
O BEIIECTBAX U XUMUYCCKUX PEaAKIIHAX;

OCYIIECTBIISAITh CAMOKOHTPOJb CBOCH JCSATEIHHOCTH Ha OCHOBE CaMOaHajau3a u
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca « OpraHuyecKas XUMUsD OTPAXKAOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHUHM B TIO3HAHUU SIBJICHUU TPHUPOBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPbl JUYHOCTH, €€ (PYHKIIMOHAJIHLHONW IPaMOTHOCTH, HEOOXOJIUMOMW JIJisi
pelieHusl TPaKTUUECKUX 3a7ad M IKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpPELE;

BJIQJICHUE CHUCTEMOM XUMMYECKUX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue
NOHATUS (XUMUYECKUW DJIEMEHT, aToM, JJIEKTPOHHas o000JIouKa aroma, MOJEKyJa,
BaJICHTHOCTh, DJEKTPOOTPUIATEILHOCTh, XUMHUYECKasi CBsI3b, CTPyKTypHas dopmyna
(pa3BépHyTass U COKpalléHHas), MOJIb, MOJIApPHAsE Macca, MOJISAPHBIA OO0BEM, YITIEPOAHBIM
ckeneT, (yHKIMOHAJIbHAS TPyIINa, pajvKal, HU30MEpHUs, U30MEpbl, TOMOJOTUYECKUU PsI,
TOMOJIOTH, YIJIEBOLOPOIBI, KUCIOPOA U a30TCOAEPIKAIIUE COCAUHECHUSI, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCIWHEHMS); TEOPUM M 3aKOHBI (TEOpHs
CTpOCHUsI opraHndeckux BemiecTB A. M. ByTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWUMHUH; MHUPOBO33PCHUYECKHUE 3HAHUS, JIC)KALIUE B
OCHOBE MOHWMAHHS MTPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBICHUM, (PaKTOIOrnyecKue
CBEJICHUSI O CBOMCTBAX, COCTaBe, IMOJIYUYCHHH M O€30MaCHOM HCIIOIb30BAHUHM Ba)KHEUIIINX
OpPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOM IESITEIHHOCTH YEIOBEKA;

C(hOPMUPOBAHHOCTb ~ YMEHHUM  BBISBJISITh  XapaKTEpHbIC  MPU3HAKK  TOHATHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, MUCIOJB30BaTh COOTBETCTBYIOIIME MOHATHSA MPU ONMUCAHUHN
COCTaBa, CTPOCHUS U NPEBPAILLICHUN OPTAHUYECKUX COCTUHEHNU;



C(i)OpMHpOBaHHOCTB yMeHI/Iﬁ HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY JJIsSI COCTABJICHUSA
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOW) (QopMys oOpraHUYeCcCKUX
BCIICCTB n ypaBHGHI/Iﬁ XUMHUYCCKUX peaKum”I, HN3Tr0TaBJINBATH MOACIIN MOJICKYJI
OpPraHnYCCKUX BCIICCTB I MHWIUIIOCTpAllUM HMX XHMHUYCCKOTO W IIPOCTPAHCTBCHHOTIO
CTPOCHHUA,

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJINBATb NMPpUHAAJIC)KHOCTD N3YYCHHBIX
OpPraHNYCCKUX BCIICCTB II0O HMX COCTABY U CTPOCHHUIO K Ol'IpeI[eJ'IéHHOMy Kﬂaccy/rpyrme
COeIMHEHUH (YyriieBogopoibl, KHACJIOPOX 151 asoTcoepIKalue COCIUHEHUS,
BBICOKOMOJICKYJIAIPHBIC CO€I[I/IH€HI/I}I), J1aBaTb nm Ha3BaHUA 110 CHUCTEMATUYECKOUN
Homenkiarype (IUPAC), a Takke TpPUBOAUTh TPUBHAIbHBIC Ha3BaHUS OTACIIBHBIX
OpPraHNYCCKUX BCHICCTB (3TI/IJI€H, IMPOIMNUJIICH, a0CTUIICH, STUJICHITIMKOJIb, ITIMIICPUH, (i)eHOJI,
q)OpMaJIL,Z[eFI/III, alcTaJIbACrua, MYypaBbUHAA KHCJIO0TA, YKCYCHAsA KHCJIOTA, OJICHMHOBAA
KHCJIOTa, CTCAPUHOBAA KHUCJIOTA, ITIFOKO34, (bpyKT03a, Kpaxmall, OCJIII0JI034a, FJII/IIII/IH);

C(i)OpMHpOBaHHOCTB YMCHUS OIPCACIIATL BHIBI XUMHUYECKOU CBSI3U B OpPraHUYCCKUX
COCIMHEHUAX (OJIMHAPHBIE U KPaTHHIE);

C(i)OpMHpOBaHHOCTB YMCHUA HIPUMCHATDH ITOJIOKCHUA TCOPUU CTPOCHUA OPTraHHYCCKUX
BCIICCTB A. M. BYTJIGPOBa JJIs1 00BSICHEHUS 3aBUCUMOCTH CBOICTB BC€IICCTB OT UX COCTaBa U
CTPOCHHUA, 3aKOH COXPaHCHUA MACCHI BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOcHHUE, (U3NYECKue u
XUMHUYECKHE CBOMCTBA TUIINYHBIX HpGI[CTaBI/ITGJIef/'I Pa3JINYHBbIX KJIACCOB OPraHUYCCKUX
BEIIECTB (METaH, 2TaH, STWJIEH, MPOIMWICH, aleTuieH, Oyraauen-1,3, mermilOyraauen-1,3,
66H30JI, MCTAHOJI, 3TAHOJI, 9TUJICHITINKOJIb, ITIMIICPUH, (1)€HOJ'I, AlCTaJIbACTUA, MYpaBbHUHAA U
YKCyCHasd KHNCJIOTBHI, TJIFOKO34, Kpaxmall, OeJIIr0JI034a, AMHWHOYKCYCHAaA KI/ICJIOTa),
HIUIIOCTPUPOBATE TCHCTHUYCCKYIO CBA3b MCKAY HHUMH YPAaBHCHHAMH COOTBCTCTBYHOIIUX
XUMUYECKUX PEaKIMi C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POopMyIT;

C(i)OpMHpOBaHHOCTB YMCHUA XaPAKTCPU30BATb HCTOYHHUKU YITICBOOAOPOIHOI'O ChIPbA
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI UX MEPepabOTKH W MPAKTHUYECKOE MPUMEHEHHE
MIPOTYKTOB MEepepabOTKU;

C(i)OpMHpOBaHHOCTB yMCHI/Iﬁ IMPpOBOAUTDb BbLIYUCJIICHUA II0 XHUMHYCCKUM YPABHCHUAM
(MaCCBI, O6’béMa, KOJIMYCCTBA MCXOJHOT'O BCHICCTBA WJIM IIPOAYKTA PCAKIUHU 110 M3BCCTHBIM
Macce, 06’béMy, KOJIMYCCTBY OJHOTO N3 MCXOOHBIX BCUICCTB UJIN IIPOAYKTOB peaKI_II/II/I);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJACTh CHUCTEMOM 3HAaHUM 00 OCHOBHBIX METOAAX
HAYYHOI'O IIO3HAHUA, HCIIOJIB3YCMbIX B XHMHHU IIPpU HU3YUCHHUHW BCIICCTB H XHUMHYCCKHUX
SIBJICHUU (Ha6JIIOI[eHI/I€, HN3MCPCHUC, OKCIICPHUMCHT, MOI[GJIPIpOBaHI/Ie), HUCITOJIB30BATDh
CUCTCMHBIC XHMMHWYCCKHUC 3HAHUA I IIPHHATHUA pemeHHﬁ B KOHKPCTHBIX JKHN3HCHHBIX
CUTyanusXx, CBA3aHHbIX C BCIICCTBAMU U UX ITPUMCHCHHUCM,

c(hOpMUPOBAHHOCTb YMEHUHN COONIONATh MPaBUJjia MOJIb30BAHUS XUMHUECKOW MTOCYI0M U
J'Ia60paTOpHLIM 060py,Z[OBaHI/IeM, d TaKXC IIpaBUjIad 06paHI€HI/I}I C BCIICCTBAMU B
COOTBCTCTBHUU C HHCTPYKIHAMMU I10 BBIIIOJIHCHUTIO J'Ia60paT0pHBIX XUMHNYCCKUX OIIBITOB,

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ INIAHUPOBATH U BBIIIOJIHATH XUMHUYECKUU OKCIICPUMCHT
(HpGBpaHIeHI/I}I OpPraHUYCCKUX BCIICCTB IIPpU HAI'PCBAHHH, ITOJIYUYCHHUC IOTUJIICHA W HU3YUYCHHUC
c€ro CBOﬁCTB, Ka4CCTBCHHBIC PCAKIMNU OPraHUYCCKHX BCIICCTB, ACHATYpPAIlHA 0OeJIKOB IIpu
HAarp€BaHuH, NOBCTHLIC PCAKIINN 6€JIKOB) B COOTBCTCTBHHU C IIpaBHJIaMHU TCXHUKHU
0€30macHOCTH TpHU OOpalleHUH C BEIIECTBAMH M JIA0OPAaTOPHBIM  OOOPYIOBaHHUEM,
NpCaACTaBIATL PEC3YJIbTATBI XUMHYCCKOI'O OJKCIICPUMCHTA B (bopMe 3alliuCu ypaBHeHI/Iﬁ
COOTBCTCTBYHOIIUX peaKuHﬁ n q)OpMYJII/IpOBaTI) BbBIBOABI HA OCHOBC 3TUX PC3YJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HHGOpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelncTBa MaccoBoil wuHpopmaiuu, WHTepHeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHHH COOJIOATh MpaBWJIa SKOJOTUUECKU I1eJIECOO00pPa3HOro
IIOBCIACHHUA B 6BITy n pr,IIOBOﬁ ACATCIIBHOCTU B LCIIX COXPAHCHHUA CBOCTO 3J0POBBA U
Opr)KaIOIHGﬁ HpPIpOL[HOﬁ Cpcabl, OCO3HABATH OIIACHOCTDH BOB,IICfICTBI/IH Ha JXUBBIC OPTaHNU3MBbI
OHpe,Z[eJIéHHBIX OpraHnvYCCKUX BCIICCTB, ITIOHHMMAsA CMBICII ITOKA3aTCJIA HI[K, IIOSACHATH HA
mpuMepax CIIOCOOBI YMCHBIICHUA W HPCAOTBPAIICHUA HX BpPCAHOIO BOS,HGP'ICTBH}I Ha
OpraHu3M 4YCJIOBCKA,

JJIA O6yanOHII/IXCSI C OI'PaHUYCHHBIMH BO3MOKHOCTAMHA 3JO0POBLA: YMCHHC IIPUMCHATDH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX ITO3HAHUS BCUICCTB U XUMHUUYCCKUX }IBJICHI/If/'I;



JUISL CJETbIX W CIabO0BUIAIIMX OOydYaloIUXCs: YMEHUE HCIOJIb30BaTh pebedHO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins amns 3anucu XuMudeckux (hopmyiL.

11 KVIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOImas W HEopraHWYecKas XUMUS»
OTpaXKkaroT:

c(hOpPMUPOBAHHOCTh TNPEJACTABICHUN: O XHMHYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHHM B TIO3HAHUU SIBJICHUU TPHUPOILI, B (HOPMHUPOBAHUU
MBIIIUICHUSI U KYJIBTYPBI JTUYHOCTH, €€ (PYHKIIMOHAJIBLHONW IpaMOTHOCTH, HEOOXOIUMOMW s
pelieHusi MPaKTUUEeCKUX 3a7ad M JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEIE;

BJIQJICHUE CHUCTEMOM XUMHMYECKUX 3HAHWM, KOTOpasi BKJIOYAET: OCHOBOIIOJAraoIue
MOHATUS (XUMHYECKHM DJIEMEHT, aTOM, M30TOM, S-, p-, d- 3JEKTpOHHBIE OpOUTAIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJICHTHOCTH, JIEKTPOOTPUIIATEIIBHOCTh, CTETIICHb
OKHCJICHUS, XUMHYECKass CBs3b (KOBaJICHTHAs, HWOHHAs, METaJUIMuecKas, BOJOpPOIHAs),
KPUCTAJZIMYECKAsl PpEIIETKA, THUIBl XUMHUYECKUX PpEaKIMi, pacTBOp, OSJIEKTPOJIHUTHI,
HE3JIEKTPOJIUTBI, JICKTPOIUTAYECKAS] TUCCOIMALINS, OKUCIUTEIL, BOCCTAHOBUTENL, CKOPOCTh
XUMUYECKOW  peaklnH, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU M  3aKOHBI  (Teopus
ANEKTPOJIMTUYECKOW Aucconuanuu, nepuoguueckud 3axkoH [[. WM. MenpaeneeBa, 3akoH
COXpPAHEHHUS MacChl BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU MPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XHMHH, MHPOBO33PEHUECCKHE 3HAHMS,
JIe)KalMe B OCHOBE MOHUMAHUSA TMPUUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX SBJICHUH,
(dbaKkToJOTUUECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, TMOJYy4YeHMH U  0Oe30MacHOM
WCIIOIb30BAaHUM  BAKHEHIITUX HEOPTraHWYECKHUX BEHIECTB B OBITY H  MPaKTUYCCKOUN
JIEATSIIHPHOCTH YCJIOBEKA;

chOpPMUPOBAHHOCTb ~ YMEHHUM  BBISBIATH  XapaKTEpHbIC  TPU3HAKH  TOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBA3b, HMCMOJb30BATh COOTBETCTBYIONIUE TMOHATHUS MPU OMUCAHUU
HEOPraHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJII COCTaBJICHUS
dbopMys BeIIECTB M ypaBHEHUM XUMHYECKHX PEAKIUNA, CUCTEMATHYECKYyH0 HOMEHKJIATypy
(IUPAC) u TpuBHMalbHBIC Ha3BaHMS OTACIBHBIX HEOPTaHMYECKHX BEIIECTB (yrapHbIM ras,
YIJICKUCTIBIN Ta3, aMMHaK, raméHasi U3Be€CTh, HErameéHas U3BeCTh, MUThEBAS COJA, TUPUT U
Apyrue);

C(hOpMUPOBAHHOCTb yMEHUN OMNPENENATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHMSX PA3JIUYHOIO COCTAaBa, BUJ XUMUYECKOW CBA3U
(KoBaJICHTHAs, HIOHHAsI, METAJIJTNYECKas, BOAOPOIHAS) B COCIUHEHUSX, TUIT KPUCTATTMIECKOM
pemETKM KOHKPETHOTO BellecTBa (aromMHas, MOJEKYJIsSIpHas, HOHHAs, MeTajlIndeckas),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUI;

c(hOpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHANICKHOCTh HEOPTaHMYECKHUX
BEILIECTB IO UX COCTaBYy K OMPEIeIEHHOMY KJ1acCy/TpyIIe COeTUHEHUH (TIPOCThIC BEIIECTBA —
METaJIJIbl 1 HEMETAJIIbI, OKCHJIbl, OCHOBaHMSI, KUCIIOThI, aM(OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTb YMEHHMM pacKpbIBaThb CMBICIT Tiepuoauueckoro 3akoHa J[. M.
MenneneeBa W JIEMOHCTPHPOBATH €r0  CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX AIeMeHTOB 1—4 nepuoaoB Ilepuoanyeckoid cUCTEMbl XUMUYECKHUX 3JIEMEHTOB /I.
N. MenneneeBa, UCIONB3YS TOHATHS «S-, P-, d-2JEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COEMHEHUH IO mepuoaam u rpynmam llepuoandyeckoi CUCTEMbI XUMUUECKUX 3JIEMEHTOB /1.
N. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapakTepU30BaTh (OMUCHIBATH) OOIIUE XUMUUYECKHE
CBOMCTBA HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB, MOJITBEPKAATh CYIIECTBOBAHUE
TCHETUYECKON CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOIIBI0 ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMHUYCCKUE PEAKIIUU 0 PA3IUYHBIM
MpU3HAKaM (YKMCIIy M COCTaBy pPEarupyloluX BEIIECTB, TEIIOBOMY 3(h(dEKTy peakiiuu,



U3MEHEHHMIO CTENEeHEeW OKHUCIEHUS DJIEMEHTOB, OOpaTMMOCTH  pPEaKklUd, YYacTHUIO
KaTajan3aropa);

c(OpMHUPOBAHHOCTh YMEHUN COCTABIATH YPABHEHMS PEaKUUd PpPA3NUUHBIX THIIOB,
MOJIHBIE M COKpalIEHHbIE YPAaBHEHMsI peaklUii MOHHOTO OOMEHa, yUWThIBash YyCJIOBHS, MPH
KOTOPBIX 3TU PEAKIMU UIIYT /10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLUU, MOATBEPKIAAIOUIUE KaueCTBEHHBIHI
COCTaB pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTb OKHCJIUTEIILHO-
BOCCTAaHOBUTEIBHBIX PEAKIM TMOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOTO OajaHca STHUX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON pEeaKinu
OT Pa3IMYHBIX (DAKTOPOB; XapakTep CMEIICHUS XMMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTHU OT
BHeIHero Bo3aehcTBus (mpuniui Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTEpHU30BaTb XMMUYECKHE MPOIECCHI, JIekKaIlhe B
OCHOBE  IPOMBILIUIEHHOTO  IIOJIyYEHHUsS  CEpPHOM  KHUCIOTBl, aMMHaka, a  TakKxKe
c(OpMHUPOBAHHOCTh TMPEACTABICHUNH 00 OOIUX HAyYHBIX MPUHIMIAX M DKOJIOTHYECKUX
npodiieMax XMMUYECKOTO MPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCICHUSA C HCIOIH30BAHUEM TMOHSITHS
«MaccoBas J0Jisi BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMHUYECKUX
peakIMsaX, Macchl BelleCTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChI BEIIECTB, PEBPAILLICHUS U COXPAHEHHUS SDHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOMIOAATH MpaBUJia MOJIH30BAHUS XUMUUYECKON MOCYI0N U
naboparopHbIM  000pYy/IOBaHHEM, a TakXkKe IMpaBuja oOOpalleHHs C BeElleCTBaMU B
COOTBETCTBHUH C MHCTPYKIUSMHU IO BBITIOJIHEHUIO Ja00OPATOPHBIX XUMHUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IJITAHUPOBATH M BBHIMOJIHATH XUMUYECKHH SKCIEPUMEHT
(pa3nokeHue TEPOKCHUIA BOJOpPOJa B TMPUCYTCTBUU KaTalll3aropa, OIMPEACIICHUE CpPEeJlbl
pacTBOpPOB BEIIECTB C IMOMOIIbIO YHHUBEPCAIBHOTO HWHIAMKATOPA, BIHSHUE Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XMMHUYECKOW pEakldd, pPEeakiud HOHHOro OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, kapOoOHAT- W XJOPHUI-aHUOHBI, HA KAaTHOH aMMOHHS, pEIICHHE
AKCIEPUMEHTANBHBIX 3afad 1o TemaMm «Mertael» U «HemeTamib») B COOTBETCTBUU C
npaBuIaMl TEXHUKH O€30MacHOCTH IMpU OOpaIlllEHWH C BellecTBaMU M J1abOpaTopHbIM
000pyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XMMUYECKOTO JKCIEpUMEHTa B (popMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKuid © (GOpMyIUpoBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUUYECKH AHAJIU3UPOBATh XUMHUYECKYIO0 HMH(MOpMAIHIO,
MOJy4aeMyl0 U3 pPa3HbIX MCTOYHHUKOB (CpeACTBAa MAacCOBOM KOMMYHHUKaluu, WHTepHET u
APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHMH COOMIONATh MpaBWJIa JKOJIOTMYECKH IEJIeCO00pa3HOro
MOBE/ICHUSI B OBITY U TPYAOBOM JAESATENBHOCTH B IIENSAX COXPAHEHHS] CBOETO 3/J0POBbSI U
OKPY’KaroIlell MPUPOJHOM Cpebl, 0CO3HABATh ONACHOCTh BO3JAEHCTBUS HA KUBBIE OPTraHU3MBI
ONpENENEHHBIX BELIECTB, MOHMMAass cMbica mnokazarens [IJIK, moscHATh Ha mnpumepax
CHOCOOBI YMEHBILIEHUSI W TNPEJOTBPAILECHUS WX BPEIHOTO BO3JICHUCTBHS HAa OPraHu3M
YEJI0BEKa;

JUtsi 00y4aromuXcsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBbSI: YMEHUE MPUMEHSIThH
3HaHMs 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUMN;

JUISL CHENbIX W CIaboBUIAIIMX OOydYaloIUXCs: YMEHHE HCIONIb30BaTh pebedHO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaitis ams 3anucu XuMudeckux hopMmyIL.



TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB

Ne JIeKTPOHHBIE (HM(POBHIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl Koutpoabusbl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoTbI KHe padoTbl
Pasnea 1. Teoperuyeckue 0CHOBBI OPraHUYeCKON XUMUH
IT i . T
1.1 PEAMET Opratiieckon XI/EMHH COPHA CTPOCHITA 3 bub6mmoreka [{OK https://myschool.edu.ru/
opraHndeckux coenquHeHuii A. M. bytineposa
Uroro no pazneny 3
Paznea 2. YrieBogopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 bubmoreka [1OK https://myschool.edu.ru/
H : ) )
2.2 CUPCACIHLHEIC YIICBONOPOIBL: ATKCHBI, aTRAAMEHbL 6 1 bu6moreka I{OK https://myschool.edu.ru/
AJIKUHBI
2.3 ApoMaTuyecKue yrieBOA0PO/IbI 2 bubaunoreka LIOK https://myschool.edu.ru/
IT
2.4 PHPOMHKIC HCTOTHHIH YIICBOAOPOAOB M HX 3 1 Bbu6mmoreka I{OK https://myschool.edu.ru/
nepepadboTka
Uroro no pazneny 13
Paznen 3. Kucjaopoacoaep:kanue oprannyeckue coeTuHeHust
3.1 Cruptel. DeHon 3 bubmuoteka IIOK https://myschool.edu.ru/
3.2 Anppaerunpl. KapOoHoBbie KUCIOTHI. CoKHBIE 3(QHPBI 7 1 bubmuoteka IIOK https://myschool.edu.ru/
3.3 YrneBoibl 3 1 bubanoreka IHOK https://myschool.edu.ru/
Uroro no pazneny 13
Pasnen 4. A3oTrcoaep:xainiue OpraHnyecKue coeInHeHust
4.1 | AMuHbI. AMUHOKHCIIOTHL. benku 3 bubaunoreka LIOK https://myschool.edu.ru/
Uroro no pazneny 3
Pa3nen 5. BbICOKOMOJIEKYJISIPHBIE COCTMHEHN ST
5.1 | ITnactmaccel. Kayayku. BomokHa 2 bubmuoteka IIOK https://myschool.edu.ru/
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 2
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11 KJIACC

KoanuecTrBo 4acoB

Ne JiIeKTpOHHbIe (HU(POBbHIE)
HaumeHoBaHue pa3iesioB ¥ TeM NPOrpaMMbl Koutpoabubl | IlpakTuuec
n/n Bcero o0pa3oBaTe/ibHBIE pecypchl
e padoTbl KHe padoThl
Pasznes 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue aromoB. [lepuonnueckuii 3akoH U
1.1 [Teproauueckas cucrema XuMu4YecKux anemeHToB /. U. 3 bu6moreka I{OK https://myschool.edu.ru/
Menneneesa
1.2 Crpoenue BeniectBa. MHOroo6pasue BeliecTB 4 bubmuotexa IIOK https://myschool.edu.ru/
1.3 XHWMHUYECKUE PEAKIIUH 6 1 1 bubmoreka IIOK https://myschool.edu.ru/
Htoro no pa3aeny 13 bubmoreka LHOK https://myschool.edu.ru/
Pa3znes 2. Heopranuveckast Xumust
2.1 Mertaub 6 1 bubanoreka [1OK https://myschool.edu.ru/
2.2 Hemeramsr 9 1 1 bubmanoreka [1OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAaHMYECKUX M OPraHUYECKHUX BEIIECTB 2 bubanoreka [1OK https://myschool.edu.ru/
Hroro no pazaeny 17 bubmuoteka IIOK https://myschool.edu.ru/
Pa3nen 3. XumMus M )KM3Hb
3.1 | XUMUS U )KU3Hb 4 bubnnoreka IIOK https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KJTACC
Kosnyects
Ne DJIEKTPOHHBIE M (pOBLIE
Tema ypoka 0 4acoB
n/n Hara o0pa3oBaTeJibHBIE pecypChl
Bcero
1 [IpeameT OprauMyecKkor XuMuH, €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 1 bubmoreka LOK https://myschool.edu.ru/
Teopus cTpoeHus opraHndeckux coenuaeHnii A. M. bytnepona, eé
2 P p p yIIep 1 bu6nunoreka I{OK https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o knaccudukanuy opranuueckux Beniects. Homenkmnarypa
3 p ¢ P P 1 bu6moreka I{OK https://myschool.edu.ru/
(cucteMaTHuecKasi) U TPUBHAJIbHBIE HA3BAHUS OpPraHMYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM PSJT 1 bubnmnoreka LHOK https:/myschool.edu.ru/
5 MertaH 1 3TaH — IPOCTEUINE IPEACTABUTEIMN AJIKAHOB 1 bubnmnoreka LHOK https:/myschool.edu.ru/
6 AJIKEHBI: COCTaB ¥ CTPOCHHE, CBOWCTBA 1 bubmmoreka [1OK https://myschool.edu.ru/
7 OTWiIeH U IPONWIEH — NPOCTEHIINEe IPEICTABUTENN AJIKEHOB 1 bubnmnoreka LHOK https:/myschool.edu.ru/
8 [IpakTnueckas pabora Ne 1. «IlogyyeHue 3TuieHa U U3y4eHUE €ro CBOMCTBY 1 bubamnoreka LHOK https://myschool.edu.ru/
Anxanuensl. Byraguen-1,3 u metunOyraguen-1,3. [lonydenue
9 yiaa . i 1 bubmoreka I{OK https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHUECKUH Psi.
10 L. P p 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTHIIEH — NPOCTEHIINIA MTPe/ICTaBUTENb aJIKUHOB
11 Brluncnenus 1o ypaBHEHHUIO XUMHYECKON peakun 1 bubmmnoreka [HOK https:/myschool.edu.ru/
12 Apenbl: 6eH3011 1 Toayos. TOKCHYHOCTh apeHOB 1 bubmmnoreka [HOK https:/myschool.edu.ru/
I'enetnueckas cBs3b yIIeBOAOPOAOB, MPUHAICKAIIMX K PA3TUYHBIM
13 T p puHal - p 1 bubmoreka [1OK https://myschool.edu.ru/
KJlaccam
[IpuponHble HCTOYHUKH YITIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHHIE
14 PHp 4 p . PHp Y 1 bu6nunoreka I{OK https://myschool.edu.ru/
HedTsiHBIC Ta3bl, HEDTh W TPOAYKTHI €€ epepadboTKH
IIpupoaHbIe HCTOUHUKY YITIEBOOPOOB: IPUPOAHBIN I'a3 U MOMYTHBIE
15 PHpOX yr AP . PHpOX Y 1 bubnmoreka I1OK https://myschool.edu.ru/
HedTsiHbIe ra3bl, HeQTh U IPOAYKTHI €€ epepaboTKu
16 KontposnpHas pabota 1o pazzueny «YieBoiopoab» 1 bubamnoreka LHOK https://myschool.edu.ru/
17 [IpenesbHBIE OTHOATOMHBIE CIIMPTHI: METAHOJ M 3TaHOJI. BomoponHast cBs3b 1 bubamnoreka LHOK https:/myschool.edu.ru/
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18 MHOTroaToOMHbIE CIIUPTHI: STUICHIJIUKOIb U TJIUIEPUH 1 bubnuoteka IIOK https://myschool.edu.ru/
®DeHo: CTpoeHHE MOJNIEKYIbI, GU3NYECKHUE U XUMUYECKHE CBOMCTBA

19 P yet, ¢ ’ 1 bubaunoreka I{OK https://myschool.edu.ru/
MIPUMEHEHHUE

20 Anpaeruibl: OpMaNbIET ]I U alleTAbICTUl. ALICTOH 1 bubmoteka I1OK https://myschool.edu.ru/
OMHOOCHOBHEIE TPEAETbHBIC KAPOOHOBBIC KUCIOTHI: MyPaBbUHAS U

21 p P P 1 bubmoteka IIOK https://myschool.edu.ru/
YKCYCHasi

22 [TpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOW KHUCIOTBD» 1 bubnuoreka ITOK https://myschool.edu.ru/
CreaprHOBasi U OJICMHOBAs! KUCJIOTHI, KaK MPEICTABUTEIH BBICIIUX

23 P ’ P 1 bubnmoreka L{OK https:/myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpl1a KaK COJIM BBICHIMX KAPOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBHE 1 bubmoreka I{OK https://myschool.edu.ru/
CrnoxHbIe 2UPHI KaK IPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ maponu3

25 Pup p P P 1 bu6moreka I{OK https://myschool.edu.ru/
CJIOKHBIX 2(UPOB

26 JKupbl: ruapoaus3, npuMeHeHne, OMOJ0rnYeCcKasi poJib )KHPOB 1 bubmoteka [1OK https://myschool.edu.ru/
VYreBoabl: cocTaB, kiaccupukanus. BaxHee npeacTaBuTeNnu: TIII0K03a

27 ’ ¢ P ’ 1 bubnmuoreka ITOK https://myschool.edu.ru/
(bpyKTO3a, caxaposa

28 Kpaxman u 11esu1t05103a Kak mpUpoIHbIE MOTUMEPHI 1 bubmuoreka IHOK https://myschool.edu.ru/
KonTponsHnas pabota no paszneny «Kucimopoacoaepskaiiue opraHu4ecKue

29 P p P Y P p P 1 bu6mmoreka I{OK https://myschool.edu.ru/
COCTUHEHUS

30 AMWHBI: METHUJIAMHH U aHWJINH 1 bub6moreka I{OK https://myschool.edu.ru/
AMUHOKUCIIOTHI Kak aM(pOTepHbIe OpraHUYEeCKUE COSAMHEHUS, UX

31 Gorep P ’ 1 bubnmuoreka ITOK https://myschool.edu.ru/
ouosiornyeckoe 3Hauenue. Ilenruasl

32 besiku kak MpupoaHbIe BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1 bubmoreka LHOK https://myschool.edu.ru/

33 OCHOBHBIE TOHSITHSI XMMHH BRICOKOMOJIEKYIISIPHBIX COSAMHEHUI 1 bubmoreka L{OK https://myschool.edu.ru/
OCHOBHBIE METOIbI CUHTE3a BEICOKOMOJIEKYJIIPHBIX COSAMHEHUH.

34 YA 1 bu6nuoreka I{OK https://myschool.edu.ru/

[InacTMacchl, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KJIACC

KosuvectB Hara
Ne yleKTPOHHBbIE N (pPOBbIE
Tema ypoka 0 4acoB U3y4YeH
n/n o0pa3oBaTe/IbHbIC PecypChl
Bcero us

1 XUMHAYECKUAN TEMEHT. ATOM. DIIEKTPOHHASI KOHPUTYpaIKsi aTOMOB 1 butmoreka IIOK https://myschool.edu.ru/
[Tepuoguueckuii 3akoH U Ilepuonnueckasi cucTeMa XUMUYECKUX 3JIEMEHTOB

2 p P N . 1 bubnunoreka I1OK https://myschool.edu.ru/
J1. I. MeHaeneeBa, MX CBsi3b C COBPEMEHHOM TEOPUEH CTPOECHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX

3 COCIMHEHMH 110 TPyNIaM U eprogaM. 3HaYeHHE MEPUOMIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
CUCTEMbI XUMHUECKUX 311eMeHTOB J[.M. MenzeneeBa B pa3BUTHH HAYKH
Crpoenue BeniecTBa. XuMUYECKasi CBSI3b, €€ BUJIbI; MEXaHU3MBI

4 p . ’ ’ 1 bubnuoreka L{OK https://myschool.edu.ru/
o0Opa3zoBaHus KOBAaJEHTHOU CcBsi3u. BogoponHas cBsi3b
Banentnocts. DnekrpoorpuniatenbHOCTh. CTeneHs okuciaeHus. BemecTa

5 pOOTP 1 bubnmnorexa LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI
[TonsiTue o nucnepcHbIX cucteMax. VICTUHHBIE U KOJJTOMIHBIE PACTBOPHI.

6 p P p 1 bubnunoreka I1OK https://myschool.edu.ru/
MaccoBas 107151 BEIIECTBAa B paCTBOPE
Knaccudukanus u HoMeHKIIaTypa HEOPraHUIECKUX COSTMHECHHI.

7 ¢ P p 1 bubnmoreka [1OK https://myschool.edu.ru/
I'eHeTHUECKasK CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccngukamust XMMHYECKUX peaknii B HEOPTaHMYECKON 1 OpraHuIeCcKOM

8 XUMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3AKOH COXPAHEHUS 1 1 bubnmorexa [1OK https://myschool.edu.ru/
MIPEBPAICHIS YHEPTUU TPH XUMHUECKUX PEAKITUSIX

9 CkopocTtb peakuuu. O6paTumble peakiii. XUMHUYECKOe PaBHOBECHE 1 bubmmoreka [IOK https:/myschool.edu.ru/
[Ipaktuueckas padota Ne 1. « BimustHue pa3nuuHbix pakTopoB HA CKOPOCTH

10 P . P p ¢ p P 1 bubnmorexa LIOK https://myschool.edu.ru/
XUMHUYECKON peaKkum
Onexrponutuyeckas nuccounanus. [loHsaTre o BOOOpOAHOM NOKazaresie

11 (pH) pactBopa. Peakiiuu nonHoro ooMeHa. ['uipoian3 opraHnyeckux u 1 bubmorexa LIOK https://myschool.edu.ru/
HEOPraHWYECKUX BEIIECTB
OKHCAUTENHEHO-BOCCTAaHOBUTENbHBIE peakiuu. [loHsTHe 00 31eKxTponuse

12 . P P 1 bu6muoreka LIOK https://myschool.edu.ru/
pacIuiaBoB M pacTBOPOB COJIEM

13 KonTponbHas pabota 1o pasaeny «TeopeTHaeckue OCHOBBI XUMHUI) 1 bubnmoreka [1OK https://myschool.edu.ru/
Mertamnsl, ux nonoxenue B llepruogndeckoil cucreMe XUMUYECKUX

14 snemenToB JI. . MenneneeBa u 0COOEHHOCTH CTpoeHuUs: arToMoB. O01ne 1 bu6muoreka L{OK https://myschool.edu.ru/

(bnmqecxne CBOMCTBA METAJIJIOB
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15 CruiaBbl METAJJIOB. DJICKTPOXUMHUUYECKHUM psii HANPSHKEHUH METaJJIOB 1 bubnmoreka [1OK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUH, KaJIUK, KaJIbIIUH

16 . . . (narpui, ’ ’ 1 bubmmoreka ITOK https://myschool.edu.ru/
MarHui, AJIIOMUHUN) ¥ MX COSTMHCHHUI

17 XUMHUYECKHUE CBOMCTBA XpOMa, MEJIM M X COCTMHEHUMN 1 bubnunoreka [1OK https://myschool.edu.ru/

18 XMMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COSAMHEHUN 1 bubmuoreka IIOK https://myschool.edu.ru/
[Tpaktrueckas padora Ne 2. "Pemenue skcriepuMeHTaIbHbIX 3a/1a4 10 TEME

19 P " P P 1 bubnuoreka LIOK https://myschool.edu.ru/
«MeTasibhy
Hemerainsl, ux nonoxxenue B [lepuoanyeckoit cucTeMe XUMHYECKUX

20 ’ P 1 bubnaunoreka I{OK https://myschool.edu.ru/
sanemenToB JI. . MenieneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3nyecKre CBOMCTBA HEMETAJIOB. AJUTIOTPONHUS HEMETAJUIOB (Ha IpuUMepe

21 P ( puMep 1 bubnmoreka [1OK https://myschool.edu.ru/
KHCJIOpOAa, cepbl, hochopa u yriaepoaa)

22 XUMHWYECKHE CBOMCTBA TAJIOTEHOB, CEPHI U MX COCAUHEHU 1 bu6muoreka IIOK https:/myschool.edu.ru/

23 XHWMHYECKHUE CBOKMCTBA a30Ta, (hocodpa M MX COSAMHEHUI 1 bubmmoreka LHOK https://myschool.edu.ru/

24 XUMHUYECKHUE CBOMCTBA yITIEpoJia, KDEMHUS U UX COCIUHECHUI 1 bubnuoteka IIOK https://myschool.edu.ru/

25 [IpuMeHeHne BaKHENIIINX HEMETAJIJIOB U X COEAUHEHUN 1 bu6muoreka IIOK https:/myschool.edu.ru/
O06o00meHne u cucTeMaTi3anus 3HaHuk 1o Teme «Hemeramiby.

26 Bbruncnenus no ypaBHEHUSAM XUMUYECKHUX PEaKIIMM U TEPMOXUMUYECKUE 1 bubmmorexa L{OK https://myschool.edu.ru/
pacy€Thl
[TpakTrueckas padora Ne 3. «PemieHre sKCriepuMeHTaIbHBIX 3a71a4 110 TeMe

27 " P " P P 1 bubnuotexa I{OK https://myschool.edu.ru/

Hemetannsl"y»

28 KontponpHas pabora o temam «MeTayuisl»y 1 «HemeTammbny 1 bubmuotreka ITOK https:/myschool.edu.ru/
Heopranuueckue u opranndeckue kuciotsl. Heopranvueckue u

29 p P P 1 bu6muoreka I{OK https://myschool.edu.ru/
OpraHUYeCKHe OCHOBAHMUS
AmboTepHbie HEOPTaHUYECKUE U OPTAaHUYECKUE COSTUHEHHUS.

30 Gorep P P 1 bubnmoreka [1OK https://myschool.edu.ru/
I'eHeTHUeCcKast CBs3b HEOPTAHUYCCKUX M OPTaHUYCCKHUX BEIICCTB
Ponp xumun B o0ecrieueHNH SKOJIOrHIECKOM, YHEPTeTHICCKON 1 MTUIIEBOM

31 > SHEP 1 bubnunoreka I1OK https://myschool.edu.ru/
0€301aCHOCTH, Pa3BUTUH MEIUITUHBI
[Ipencrapnenus 00 0OMIUX HAYYHBIX MPHUHIIMIIAX TPOMBIITUICHHOTO

32 P . 4 P P 1 bubnmoreka [1OK https://myschool.edu.ru/
MIOJIYYCHHS] BAXKHEHIIINX BEIECTB

33 YenoBek B MUpPE BEUIECTB M MaTEPUAJIOB 1 bubmmnoreka [HOK https:/myschool.edu.ru/

34 XWMHS U 300POBBE YEJIOBEKA 1 bubmmoreka [HOK https:/myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34
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YUYEBHO-METOAUYECKOE OBECIHEYUEHUE OBPA3OBATEJIBHOI'O MNPOLECCA
OBSI3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVISI YYEHUKA

» Xumus, 10 knacc/ I'abpuensn O.C., O61IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «[[PODAY;
AxkionepHoe obuiectBo «M3narensctBo «IIpocBenienue

* Xumus, 11 kacc/ I'abpuensu O.C., O0111eCTBO C OTpaHUUYEHHONW OTBETCTBEHHOCTHIO
«JIPODAY»; AkimmonepHoe oduiectBo «M3narensctBo «IIpocBenieHue|

| BBequte BapuaHT

METOJINYECKUE MATEPUAJIBI JIUVISA YYUTEJIA
Beenute 1. O.C.I'abpuensn, I.I"JIsicoBa «Xumusa Metoaudeckoe mocoore — 0a30BbIi YPOBEHbY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O011as XuMuUs B TECTax, 3aja4ax, yrnpaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.VYimakoBa «Xumus 11 kinacc: KoHTposabHbIE U
IpOBEpPOUHbIE paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonbHast kHura Jjis
yuutessi». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensH, [.I'.JIsicoBa, A.I'.BBenenckas «Xumust 11 knacc: HactonpHas kaura ajist
yuutessi». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemetos, U.I.OctpoymoBa «3aauu Mo XMMUU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021rox.

7. B.I. JlenucoBa «Xumus 11 knacc noypounsle mianbl o yueobnuky O.C.I'abpuensina,
I".T"JIsicoBoit» - Bonrorpaa» Yuutens 2018roxa.

8. M.A.Psa60oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xmacey, - M.: Dx3amen, 2019r.
9.9. O.C.I'abpuensn, U.I.ocTpoym0OB «XUMHUECKUM SKCTIEPUMEHT B 1mikoie 11 kmacey»; - M.:

Hpoda. — 2019 rog.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

| Beenure | BBeguremanusichttp:// www.chemnet.ru ['azera « Xumus» u caldt 11 yaurens «5 uay
Ha YPOK XUMUUN

http://him.1september.ru Equnas komtekius LIOP: IlpenMeTHas KOMIISKITUS « X AMUS
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:

xumus. Komneknus Poccutickoro o6meo6pa3zoBaTeIsHOTO Iopraina



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Becepoccuiickast omuMnuana mKkoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMusi: 3JEKTPOHHBINA YUEOHUK ISl CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpBITBII KOMIEIHK: XUMUS

http://www.chemistry.ru JlucraniimonHas o1umImMasa rno XuMuu: TeJIEKOMMYHUKAIMOHHBIN

00pa3oBaTeNbHbIN TPOEKT






