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OB b CHUTEJIbHASA 3AIINCKA

[IporpaMma 1o XMMHH Ha ypOBHE CpeaHero odmiero obpasoBanus pazpaboraHa Ha ocHOBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepaununy», TpeOOBaHHUA K pe3yabTaTaM
OCBOCHHUS (enepabHOi 00pa3oBaTeNbHOM MporpaMMbl  cpemHero ooOmero ooOpaszoBanus (POIT COO),
npecTaBiICHABIX B DenepaibHOM rocyaapcTBeHHOM obpa3oBatenibHoM cranaapte COO, ¢ yuérom Konmenmmu
npernoiaBaHusl yueOHOTo mpeaMera «XUMHs» B 00pa3oBaTENbHBIX opraHm3anusx Poccuiickoit denepanmu,
peanu3yonMX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, M OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccutickoit denepanuu Ha niepuoa 10 2025 roga» (Pacnopsixenue [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3palOTKe MpPOrpaMMbl MO XHUMHUH, K OIpPEACNICHUI0 oOuiel crparerud oOydeHwus,
BOCIIUTaHMSI U Pa3BUTHsS OOydaroluxcs cpelcTBaMu ydeOHoro mpeamera «Xumush» anst 10—11 kiaccoB Ha
0a30BOM ypoBHE cocTaBuiIu KoHIenTyainbHbie nosiokeHuss ®I'OC COO o B3auM0OOyCIOBICHHOCTH IIETIEH,
COJIepKaHuUs, Pe3yabTaTOB O0YUYEHUS M TPEOOBAHUI K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IOJydaeMoOe BBITYCKHHKaMHU 00IIe00pa3oBaTeIbHON OpraHU3aIluy, SBISIETCS
HEOTBEMJIEMOH dYacThl0 WX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTAallOM peau3aliu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KITIOUYEBBIX IIEHHOCTEH, MPUCYIINX MEJIOCTHONW CHCTEME XUMHYECKOTO
o0pa3oBaHus. JTH IEHHOCTH KacCarOTCs MO3HAHUS 3aKOHOB MPHUPOIBI, (GOPMUPOBAHKS MUPOBO33PEHUS U OOMIEH
KyJBTYpHl YeJOBEKa, a TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO W NPHPOTHOU
cpene. Peammsyercss xumudeckoe oOpa3oBaHHME OOYYarOIIUXCS HA YPOBHE CpEIHEro oO0mero oOpa3oBaHUS
cpeAcTBaMU y4eOHOTO TpeaMeTa « XUMHUS», COJIEpKaHne U MOCTPOSHHE KOTOPOTO OTPEACICHBI B IPOTpaMMe I10
XHMHH C YIETOM crienn()UKH HayKd XUMUH, e€ 3HAYeHHUS B MO3HAHWUH IPHPOJBI M B MaTEpHATBHOW YKU3HU
oOmiecTBa, a TakkKe ¢ y4€ToM OOIMMX MLeJeil W NPUHIMUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpentHero obmiero oopaszoBanus B Poccuiickoit deneparumn.

XUMHUS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK HIpaeT ocoOyi0 poJib B COBPEMEHHOW IMBWJIM3ALINU, B
CO3JITaHUW HOBOM 0a3bl MaTepuaibHOW KyJIbTypbl. OHa BHOCHUT CBOHM BKJIaJ B (DOPMHPOBAHHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHHUS, B CO3/IaHUE IIEIIOCTHOTO MPEICTABICHUS 00 OKpPYXKAIOIIeM MUPE KaK O €MHCTBE MPUPOIbI
U 4YeJoBeKa, KoTopoe (popMmHpyeTcs B XUMUU Ha OCHOBE MOHMMAHHS BEUIECTBEHHOT'O COCTaBa OKPYKAIOLIETO
MHpa, OCO3HAHHS B3aMMOCBSA3M MEXIY CTPOCHHEM BEUIECTB, MX CBONCTBAMU U BO3MOKHBIMH OOJACTSIMU
MIPUMEHEHHUSL.

TecHo B3aUMOJICHCTBYS C APYTUMHU €CTECTBEHHBIMU HAayKaMH, XUMHUS CTajla HEOTHEMJIEMOM 4aCcThI0O MUPOBOMA
KYJIBTYpbl, HEOOXOJMMBIM YCIOBHEM YCHEIIHOTO TpyJAa M JKU3HHM KaxJoro wieHa obmectBa. CoBpeMeHHas
XUMHSI KaK HayKa cO3HJaTelbHas, Kak Hayka BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pelIeHHe II00aTbHBIX
npoOieM YCTOWYMBOTO PAa3BUTHUS YENOBEUYECTBA — CHIPHEBOM, JHEPreTHUECKOW, MUILEBOM, IKOJIOTHYECKOU
0€30MacCHOCTH U OXPaHbI 3/I0POBbSI.

B cootBeTcTBUM ¢ 0OUIUMU 1ENIMU W IPUHLUIIAMHU CPETHEro OOIIero 0Opa3oBaHus COJAEp)KaHUE MpeaMeTa
«Xumusa» (10-11 kmaccel, 0a30BbI  ypOBEHb H3Y4YCHHs]) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOLIEKYIbTYPHYIO TOJATOTOBKY OOYy4aromMXCs, HEOOXOOUMYIH0 WM JJs BBIPAaOOTKH MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIFOUEHHUS B KU3Hb COIIMYMa, POJA0JDKEHUs 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEHL.

CocTaBisirolmuMH TIpeIMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranundeckas xuMus» u «OOmas u
HEOpPraHWyYecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH:
CUCTEeMa 3HaHHH 10 HEOPraHWYECKOW XUMHH (C BKIIOYCHHEM 3HAHHUH U3 00IIel XMMHUH) U OPraHUYECKON XUMUH.
dopmupoBaHUE TAaHHOW CUCTEMbl 3HAHUM MPU U3yYEHHUH MpeaIMeTa 00eCeunBaeT BO3MOXKHOCTh PACCMOTPEHUs
BCEro MHOTO0Opa3us BEIIECTB HA OCHOBE OOILIMX MOHATHH, 3aKOHOB M TEOPHI XUMUHU.

Crpykrypa conepxkanuss KypcoB — «Opranmueckas xumus» ©u «OOmas U HeopraHHMYecKas XUMUSD»
copMHpoBaHa B MpOTrpaMMe 10 XMMHUH Ha OCHOBE CHUCTEMHOTO MOJXO0Ja K M3y4EHHIO y4eOHOro MaTepuaia u



00yCII0BIICHa UCTOPUYECKH 0O0CHOBAHHBIM Pa3BUTHEM 3HAHUI HA ONPENEIIEHHBIX TEOPETUUECKUX YPOBHAX. TakK,
B Kypc€ OpraHMYecKOW XHMMHH BEIIECTBAa PACCMATPUBAIOTCS HAa YPOBHE KIACCHMYECKOW TEOPHUU CTPOCHHS
OpPraHUYECKUX COSAMHCHUN, a TAK)KE HAa YPOBHE CTEPEOXHUMHUECKUX U JIEKTPOHHBIX MPECTABICHUN O CTPOCHUU
BeniecTB. CBefeHust 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B PAa3BUTHUU — OT YIIIEBOJOPOJIOB JIO CIOKHBIX
OMOJIOTMYECKH aKTHBHBIX COCIMHEHUN. B Kypce opraHn4eckodl XMMHHU IMOJIy4alOT Pa3BUTHE CPOPMHUPOBAHHBIC
Ha YpPOBHE OCHOBHOTO 0O0mIero o00pa3oBaHMs NEpBOHAYAIBHBIE NPEACTABICHUS O XHMHUYECKOH CBS3H,
KIIACCU(PUKAIMOHHBIX TPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX CTPOCHHUS, O XUMHUYCCKOU
peaKIuu.

[Tox HOBBIM YTIOM 3peHUs B MpeaMere « XuMus» 0a30BOr0 YPOBHS pacCMaTpPUBACTCS M3YYCHHBIN HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETUYECKHH MaTepual W (PaKTOJOTHYECKHE CBEICHHUS O BEIIECTBAX H
XUMHYECKON peakiuu. Tak, B dYacTHOCTH, B Kypce «OOmmas W HeopraHWYecKas XUMHUs» OOydaromuMmcs
MPEOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHWE IEPUOJMYECKOTO 3aKOHa C OOMIETEOPETHUECKUX M
METOJIOJIOTHYECKNX TO3HMIUK, TIyOXe TIOHSATh MCTOPHUYECKOEe W3MEHeHHe (YHKIHMHA 3TOro 3aKoHa — OT
o0oO01aromiei 10 00bACHAIOMEN U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHMd O BaKHEWIIMX BEIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M NMPUMEHECHHH, a
TaK)Ke 0 XUMHYECKHUX PEAKIIUAX, HX CYITHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKAHUS JOTOJHsAETCS B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHU COJEpKaHUS, NMEIONIUMH KYJIbTYpPOJOTHYECKUN M TPUKIATHON XapakTep. DTH 3HAHUS
CTIOCOOCTBYIOT MTOHMMAHHUIO B3aMMOCBSI3U XHMHH C IPYTUMHU HAayKaMHU, PACKPHIBAIOT €€ POJib B MMO3HABATEILHOM
U TPAKTUYECKON JEATEIIFHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHHMIO YBA)KEHHUS K IPOIECCY TBOPUYECTBA B
0o0JacTH TEOPHH H TPAKTUYCCKUX MPHIOKCHHH XWMHH, TOMOTAIOT BBIMMYCKHUKY OpPHEHTHPOBATHCS B
OOMIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYCCKH OCMBICITHBATH
WHOOPMALIAIO W TIPUMEHSTH €€ JUIS MOTIOMHCHHS 3HAHWMA, PEIICHUST MHTSIUICKTYAIBHBIX U OKCIIEPHUMEHTATBHBIX
UCCIIeIOBATEeNIbCKUX 3a1ad. B menom cozepxkanue ydeOHOro mpeamera «XHUMHsD JAHHOTO YPOBHSI M3YyUEHUS
OpUEHTHUPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOIIHUXCS MHPOBO33PEHUYECKOW OCHOBBI JUIsl TOHUMAaHHS
bunocopckux wuIed, TaKkuX Kak: MaTepHaJbHOE €IWHCTBO HEOPraHMYEeCKOr0 M OPraHM4ecKoro MHpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOJHBIX SIBJICHUN MYTEM
SKCIEPUMEHTAa M PEIIeHUs NPOTHBOPEUYUA MEXKIYy HOBBIMU (akTaMH U TEOPETUUYECKUMHU MPEANOCHUTKAMH,
OCO3HAHHE POJIM XMMHUU B PEHICHUH SKOJIOTMUYECKUX MpOoOJeM, a TakkKe MpobdieM cOepekeHUs SHEPreTHUECKUX
PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nnane peurenus 3aad BOCIUTAHUS, PA3BUTUS M COLMAIM3ALNU O0yYaIONINXCSl TPUHATHIE MPOTrPaMMOM 110
XUMHH TIOAXOJIBI K OMNPEIENICHUIO COJEPKaHUS M TMOCTPOEHHS IMpeAMeTa IpeaycMaTpuUBaroT (popMUpOBaHUE
YHHUBEpPCAJIbHBIX Y4YEOHBIX JEHCTBUN, MMEIOIIUX 0a30BO€ 3HAUCHHE MAJISl Pa3IMYHBIX BUJOB JESITEIBLHOCTHU:
pereHuss mpoOieM, MOUCKa, aHaiau3a W o0paboTKM WHQpOpPMAIUH, HEOOXOJUMBIX JJIi NMPHOOPETCHHS OIbITa
MPAKTUYECKON U MCCIEA0BATEIbCKON NeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHHU.

B mpaktuke mpernogaBaHuSi XMMHUM KaKk Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHus, TaK M Ha YpOBHE
cpenHero ooOmiero o0pa3oBaHUs, MPH ONPEACTICHUM COJCPKATEIBHOM XapaKTepUCTUKU IIeNlell HM3y4eHUS
mpeaMeTa HalpaBiICHHEM IEPBOCTENCHHON 3HAUYMMOCTH TPAJUIMOHHO MpHU3HAETCS (POPMHUPOBAHHE OCHOB
XMUMHUYECKON HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JAEATEIbHOCTH YeIOBeKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C METOAMUYECKON TOUYKU 3PEHHUs TAKOM MOJAXOJ K OMPEICICHUIO
1eNel U3y4eHus MpeaMeTa SBISETCS BIIOJTHE OMPaBAaHHBIM.

CornacHo 1aHHOU TOYKE 3pEHHUs TIIaBHBIMHU LEISIMHU U3Yy4eHUs MpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —
11 x7.) sBNISAITOTCA:

e (QopmupoBaHHE CHUCTEMBbl XMMHUYECKUX 3HAHMM KaK Ba)KHEWIIEH COCTaBISIONICH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MHUpPa, B OCHOBE KOTOPOU JIeKAT KITIOUEBbIE MOHATHUS, (PyHIAaMEHTalIbHBbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOCHHE W TMOHHMAHHE CYIIHOCTH JOCTYMHBIX 000OIIEHHWH MHUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPHEH UX Pa3BUTHS U CTAHOBIICHUS;



e (QopmupoBaHHE W pPa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHHS BEUIECTB U XUMUYECKHX
peakiuii, HEOOXOAMMBIX MJIsi MPHOOPETEHUS YMEHHA OPHCHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX
SIBJICHUH, UIMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKOMN U IIOBCEIHEBHOM KU3HU;

¢ Ppa3BHUTHE YMCHHH U CIIOCOOOB JCATEIHHOCTH, CBA3aHHBIX ¢ HAOIIOACHUEM B OOBSICHCHHEM XUMHUYECKOTO
HKCTIIEPUMEHTA, COOIOACHUEM MPaBUII O€30IIaCHOTO 0OpaIleHNs C BEIIECTBAMH.

Hapsiny ¢ stuMm, coxmepskaTenbHas XapaKTEpHUCTHKA II€JIed M 3a/Jad M3y4eHHUs MpeaAMeTa B Iporpamme Io
XHUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH NMPHOPUTETAMH B CHCTEME CPEIHETO OOIIero
obOpa3oBanus. CerojHs B MPEMOJABAaHUHA XUMHH B OOJBINCH CTCIICHH OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMITOHCHTE COJCpKaHUs OOydeHHs, OPHUEHTUPOBAHHOW HA TIOJTOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHON
OpraHM3aliy, BJIAJICIOIIEr0 HE HAOOpOM 3HAHUM, a (PYHKIMOHAIbHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSAMH aKTHUBHOTO TMOJYYCHUS 3HAHUW M MPUMEHEHHUS MX B peaIbHOM KU3HU JJIsi PEUICHUs MPAKTHUYECKUX
3azad.

B cBsi3u ¢ 3THM npu M3yYEHUU TIpeAMeTa «XUMHS JTOMUHHUPYIOIIEEe 3HAaYCHUE MPUOOPETAIOT TaKUe IeJIU U
3aJ1aui, KaK:

aganTaus  OOydarOmIMXCd K  YCIOBUSM  JUHAMHUYHO  pPa3BUBAIONIETOCSs MHpa, (OpPMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTOW JUYHOCTH, TOTOBOM K CaMOOOpa30BAHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY
MPUHSATAIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYAIMsAX, CBS3aHHBIX C BEIIECTBAMU M WX
MIPUMEHEHHEM;

dhopMupoBaHUE y 00YJAIOITUXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHIINI), MIMEIOIINX YHUBEPCATHLHOE
3HAQUYEHHWE I Pa3IMYHBIX BHUJOB JCATEIHHOCTU: PEIICHHs TMpoOJieM, TOWCKa, aHanmm3a W 0o0paboTKH
nHpopMauu, HEOOXOIUMBIX IS MPUOOPETEHHUsS OIbITA NEATEILHOCTH, KOTOpas 3aHUMAaeT BaXKHOE MECTO B
MMO3HAHUH XUMHUH, & TAKXKE JUISI OIICHKHU C TIO3UIIMN AKOJIOTUYECKON O€30TTaCHOCTH XapaKkTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOLIECCOB HA OPraHN3M YeJIOBEKA U IPUPOJHYIO CPENy;

pa3BUTHE IO3HABATENbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00YydaromuXcs:
CIIOCOOHOCTH CaMOCTOSITEJIbHO MPUOOPETaTh HOBbIE 3HAHUSA MO XUMHUU B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPeOHOCTAMH, UCTIOTIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TOWCKA U aHalu3a y4eOHOU U
Hay4YHO-TIONYJISIPHON MH(POPMAIIUU XUMUYECKOTO CO/IEPKAHNUS;

dbopMupoBaHME M  pa3BUTUE y OOYYAIOIIMXCS  aCCOLMATUBHOTO M JIOTMYECKOTO  MBILIUICHHUS,
HaOMIOJATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, IHpHU
IJJAHUPOBAHUU U MPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHKE y OOy4aronuxcs yoekIEHHOCTH B TYMaHUCTUYECKON HAMPABICHHOCTH XUMHH, €€ BaXKHOU posH
B pELIEHUH TJI0O0ATbHBIX MpOoOJeM palMOHAIBHOTO MPUPOIOIOJIB30BAHUS, IOMOJHEHUS SHEPreTHYeCKUX
PECYpPCOB U COXpAaHEHUS MPUPOIAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOLIEHUS K
MPHUPOJIE U CBOEMY 3J0POBBIO, a TakKe MPUOOPETeHUs ONbITa HCIOJIb30BAHMS IOJYYCHHBIX 3HAHUW s
MPUHATHS TPAMOTHBIX PEUICHUH B CUTYaLUsIX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B yuebHOM mnaHe cpemHero oOmiero oOpa3oBaHusl MpeaMeT «XuMus» 0a30BOT0 YpPOBHS BXOJHUT B COCTaB
npeaMeTHo obmacTi «EcTecTBeHHO-HayUYHbIE TIPEIMETBDY.

OO1ee ynciao YacoB, OTBEAEHHBIX AJIs U3YUEHUSI XUMHUH, Ha 6a30BOM YPOBHE CpeHEro 001iero oopa3oBaHus,
coctaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpenMer opraHnyeckoid XUMUU: €€ BO3HHUKHOBEHME, Pa3BUTHE M 3HAYCHHE B IOJYYEHUU HOBBIX
BELIECTB U MaTepHasioB. Teopusi cTpoeHus: opraHnueckux coenqunenuit A. M. byrnepoBa, e€ oCHOBHbIE
nosioxkeHust. CTpyKTypHBIE (OPMYIIBI OPraHMYECKHX BeHIecTB. | oMosiorusi, nu3zoMepus. XuMH4YecKas
CBSI3b B OPraHUYECKUX COCTMHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o KkiaccupuKallMd OpraHUYecKUX BemiecTB. HomeHknarypa OpraHMyecKux
COEMHEHUI (cucTemMaTHyecKas) W TPUBHMAJIbHbIE Ha3BaHUS BAaXXHEMIIUX IpEICTaBUTENEH KIIAcCOB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHBIE METO/Ibl U3yYEeHMsI BEILECTB U MX MPEBpAIleHU: 03HAKOMIJIEHHE C 00pa3liaMu
OpraHMYECKHUX BEIECTB U MaTepuaJlaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI1 OPTraHUYECKHX
BEIIECTB, HAONIOJEHWE M ONUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB MO MPEBPALICHUI0 OPraHMYECKUX
BEIIECTB MPU HarpeBaHuM (IJIaBjlIeHUE, OOYTIIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psiA. MeTaH M 3TaH — IpOCTEHIIUE MPEACTaBUTEIN
aJIKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOICTBa (peakIUu 3aMelIeHHs] M TOpPEHUs), HAXOXKICHHE B
MIpUPO/Ie, OJTyYEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psif. ODTUIEH U MNPONUIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIM  AJIKEHOB: (U3WYECKHE U XUMHYECKHE CBOMCTBAa (peakiuu T'HAPUPOBAHMUS,
raJIor€HUPOBAHMUS, THIPATALUU, OKHCIEHUS U MOJIMMEPU3alUN), OTyYeHUEe U IPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKHEHIIME XMMUYECKHE CBOWCTBA
(peakuus nmonuMepu3zanun). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psl. ALETUIIEH — TMPOCTEHIIHIA
MpPE/ICTaBUTENb AJIKHHOB: COCTaB, CTpO€HHE, (PU3NYECKHE U XHMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTeHUPOBAHUS, THAPATALIH, TOPEHHUSI ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (Qu3MUecKMe U XUMHUYECKHE CBOWMCTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHMUS), IIOJIyd€HUE U IPUMEHeHHe. Tonyon: cocmas, cmpoenue, husuyeckue
U Xumuyeckue c80UCMBaA (Peakyuu 2ani02eHUpO8aHUs U HUMPOBAHUS), NOTYYeHUue U NpUMeHeHue.
TokcuuHOCTH apeHOB. I'eHeTnyeckas CBsI3b MEXIY YIiIeBOJOPOJaMH, MPUHAICKAIIUMU K Pa3IuYHbIM
KJIacCaM.

[IpupoaHbie HCTOUYHUKU YIIIeBOAOPOI0B. [IprpoaHslii ra3 u nonytHbie HeTsIHBIC ra3bl. HedTs u eé
npoucxoxaenue. CrocoObl  mepepaboTku  HeTHU:  TEperoHka, KpPEeKUHT  (TEPMUYECKUM,
KaTaJUuTHYeCKuil), mupous. [IpoaykTsl nepepaboTKu HEPTH, NX MPUMEHEHUE B MIPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yTojb 1 IPOYKTHI €ro nepepaboTKu.

DKcIepUMEHTaIbHbIE METO/Ibl U3yYeHUs BEIIECTB M UX MPEBpallleHH: 03HaKOMJIeHHe ¢ o0pa3naMu
macTMacc, KaydyyKoB M pe3uHbl, KoJulekiuu «Hedtb» U «Yromb», MOAETUPOBAHHE MOJEKYI
YTJIEBOJOPOJOB U T'aJOr€HONPOU3BOIHBIX, TPOBEACHUE MPAKTUYECKON PalbOThI: MOTy4yeHHE 3THUIIEHA U
H3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbruncienuss mo ypaBHEHUIO XMMHMYECKOW peakiuu (Maccel, 00b&Ma, KOJIUYECTBAa HCXOJHOTO
BEIIECTBAa MM MPOAYKTAa PEaKLUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BELIECTB WJIN IPOAYKTOB PEAKIINH).




Kucaopoacoaep:xamme oprannyeckmue coeiMHEeHUs

[IpenenpHbIe OJHOATOMHBIE CHHPTHI. METaHON W 3TaHOJ: CTPOCHHE, (PU3UUYECKHUE U XUMUYECKHE
CBOMCTBA (peakuuu C aKTUBHBIMH METaJUIaMH, TaJOT€HOBOJOPOJAaMHU, TOPEHHUE), IMPUMEHEHHE.
BonoponHbie cBA3M MeXAy MOJEKyJaMu CHUPTOB. JleficTBME MeTaHOJIa M 3TaHOJa HAa OpPraHU3M
4eJI0BeKa.

MHOroaToMHBIE CHHUPTHL. ODTUJICHIVIMKOJIb M TJIMLEPUH: CTPOEHHUE, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMH METAIJIAMH, KAQUeCTBEHHAs pPEeakiys Ha MHOTOATOMHBIE
ciupThl). JlelicTBUe Ha OpraHu3M uesnoBeka. [IpuMeHeHne rimiepuHa U STUIICHTTUKOJIS.

@eHOoJI: CTPOEHHE MOJICKYIIbI, (PU3MUECKHE W XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denoua.

Anpaerunbl U kemowsl. DOopManbIeruj, aueTalbJACTUl: CTPOCHHE, (PU3NYECKHEe U XUMHUYECKUE
CBOWcTBa (peakIuy OKHCICHHWS W BOCCTAHOBIICHHS, KAUeCTBEHHBIC pEaKIUH), IMOJy4eHHUE U
pUMEHEHHE.

OHOOCHOBHEIE TpeIeNIbHBIE KapOOHOBBIE KUCIOThI. MypaBbHHAsI U YKCYCHAsl KHCJIOTHI: CTPOCHUE,
¢duznyueckue U XUMHYECKUE CBOWCTBA (CBOMCTBA, 00IIMeE /I Kjlacca KUCIOT, peakuus 3TepuuKaum),
noJiydeHne W nupuMeHeHune. CTeaprHOBash M OJIEMHOBAs KHCJIOTHl KaK IPEICTABUTENH BBICIINX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ICHCTBUE.

CrnoxHbple 2(QUPHI KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['Maposm3 CIoXHBIX 3HpoB. JKHUpHL
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoapl: cocraB, KiacCHU(UKAIUs YrieBOJOB (MOHO-, AW- W TOJHcaxapuipl). [rokoza —
MPOCTENIINI MOHOCAaXapu: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (pU3nMuecKkue U XMMHUYECKHUe CBOMCTBA
(B3ammoieiictBre ¢ ruapokcuaoM meau(ll), okucneHne amMMuadHbBIM pacTBopoM okcuma cepebdpa(l),
BOCCTaHOBJIEHUE, OpO’KEHHE TIIOKO3bl), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHUE, Onojiornyeckasl poJb.
®doTtocuHTe3. DPyKTO3a KAaK U30MEP TIIHOKO3BI.

Kpaxman u nenironosa kak npupoiHbie noaumMepsl. CTpoeHue Kpaxmana v HesuTioa03bl. Ousndeckue
1 XUMHUYECKUE CBOMCTBA Kpaxmasia (TUIPOJIN3, KaUeCTBEHHAs PEaKIs C HOI0M).

DKCcIepuMEHTAIbHBIE METO/Ibl U3yUYEeHHsI BEILECTB U MX MpPEBpaIleHU: IPOBEAeHNE, HAOM0IeHUE U
ONHCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TFOPEHHE CIUPTOB, KAUECTBEHHbIC PEAKIUU OJHOATOMHBIX
cnupToB (okucieHue HdTaHoja okcuaoM Memu(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJIECHCTBUE
runepuHa ¢ ruapokcuaom Meau(ll)), ampmerugaoB (OKHCIEHHE aMMHMAYHBIM PAcTBOPOM  OKCHA
cepeopa(l) u ruapoxkcunom menu(ll), B3anmoericTBre Kpaxmaiia ¢ HOJ0M), MPOBEACHUE MPAKTHIECCKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, o0bEMa, KOJIMYECTBA HCXOJHOTO
BEI[ECTBA WJIM MPOJAYKTAa PEAKIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

A3oTCcoepKale OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OpraHuvecKre coeMHeHN. PU3NYecKue U XUMUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha puMepe runuHa). buonorndeckoe 3HaueHre aMUuHOKUCIOT. [lenTuab.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuyHas, BTOpUYHAs W TpEeTUYHAS
CTpYyKTypa 0enaKoB. XUMHUYECKHE CBOMCTBA OENTKOB: THAPOIIN3, IeHaTypalts, KaueCTBEHHbIE peaKui Ha
OenKH.

DKCcIepUMEHTAIbHbIE METOJbl M3Y4YEeHHsl BELIECTB M MX HpPEBpallleHWH: HaOMIOJEHUE U ONHCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEIKOB MPU HATPEBAHUHU, [IBETHBIC PEAKIINH OEIKOB.

BbicokoMoieKkyIsIpHbIE COeMHEHH



OcCHOBHBIE NOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCAUHEHUI: MOHOMEp, MOJUMED, CTPYKTYpPHOE
3B€HO, CTENEHb MOJIMMEpPHU3ALNU, CpEeOHss MoJieKylsipHass Macca. OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPU3aUsl U MOJIMKOH IEH AL,

DKcrepUMEHTAIbHBIE METO/Ibl U3YYCHUS BEIIECTB M UX MPEBpAILEHHA: 03HAKOMJICHHE ¢ 00pa3aMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBs3ed IpU H3yuyeHUM opraHuyeckoil xumuu B 10 Kiacce
OCYILIECTBJISIETCSI YEpE3 UCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATUMN, TaK U MOHATUH,
SIBJISFOILUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOm1re ecTecTBEHHO-HAYYHbIC TIOHSATHS: SIBICHUE, HAYYHBIN (aKkT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CHHTE3, KIacCU(UKAIHS, IEPUOINIHOCTD, HAOIIOICHHE, U3MEPEHHUE, IKCTIEPUMEHT, MOACIHPOBAHHUE.

®uznka: Marepus, BSHEprus, Macca, aroM, O3JIEKTPOH, MOJEKyJa, SHEPreTUYECKUl YpOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperartHoe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIUYUHBI U €IMHULBI UX
H3MEpEeHUsl.

buonorus: kierka, opranusM, Ouocdepa, oOMeH BELIECTB B opraHu3mMe, (OTOCUHTE3, OMOJOTHYECKH
aKTUBHBIE BelllecTBa (O€IKu, YIieBOIbl, )KUPbI, (DEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbL, MI0JIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHomorusi: mnHIEBbIE TPOAYKTHI, OCHOBbI PAlMOHAIBHOTO MHUTaHMS, MOIOIIUE CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHMYECKHE Mpenaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUA

Teoperudeckne 0CHOBbI XUMHHU

XUMHUYECKUH 37eMeHT. AToM. Sapo aroma, M30TOMBI. DJEKTPOHHAS 000JI0YKA. DHEPreTHYCCKUE
YPOBHH, MOJYyPOBHH. ATOMHBIE oOpOuTamu, S-, P-, 0- smemeHTbl. OCOOCHHOCTH pacrpeaciCHUs
AJICKTPOHOB IO OpOMTAIsIM B aToMaxX »3JIEMEHTOB TIEPBBIX YETHIPEX IMEPHOAOB. IJIEKTPOHHAS
KOH(UTYpAIKs aTOMOB.

[Tepuoanueckuii 3akoH u [lepuoguyeckas cucrema xumudeckux seMenToB [1. 1. MenneneeBa. CBs3b
nepuoaAndeckoro 3akoHa u Ilepuomnyeckoit cucreMbl xumudeckux anmeMeHtoB J[. M. Menneneesa ¢
COBPEMEHHON TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XHUMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEIIECTB IO TpylnaM U MepuojaaM. 3HaueHUe
MEePUOTUIYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BUABl XMUMHYECKOW CBS3M (KOBAJIGHTHAs HEMOJIApHAs U
MOJISIpHAsi, WMOHHAS, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHHS KOBAJICHTHOW XUMHUYECKOW CBS3H
(oOMEHHBIN M JTIOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPUIIATEILHOCTD.
Crenenb okuciieHus. MIoHbI: KATHOHBI M aHUOHKI.

BemectBa MOJIEKyJASIpHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTANIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWMCTBA BEUIECTB OT THINA KPUCTAIMYECKOU
PELIETKY.

[Tonatue o aucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOUAHBIE pacTBOPBL. MaccoBasi 0Jis BEIIECTBA B
pacTtBope.

Knaccudukaruss HeopraHuvecknx coenuHeHuil. HoMeHkIaTypa HEOPraHMYECKHUX  BEIIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUECKHUX BEILLECTB, MPUHAIICKAITUX K PATUUYHBIM KJIACCAM.



Xumuueckas: peakuus. Kimaccupukanus XMMHUYECKHX peakiUil B HEOPraHWYECKOH M OpraHMYecKOn
XMUMHMH. 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHHs M IIPEBPALICHMS] SHEPrUM IIpU
XMUMHMUYECKUX PEAKLIHX.

CkopocTh peakuuu, €€ 3aBUCHMOCTH OT Pa3NUuHBIX (hakTopoB. OOpaTHMble peaknuuu. XHMUYECKOEe
paBHOBecue. DAKTOPBI, BIUAIOLINE HA COCTOSIHUE XUMHUUYecKoro paBHosecus. IIpunnun Jle [larense.

OnexrponuTtnueckas nucconuanus. CuibHble W cialbie 3MeKTponuThl. Cpena BOJHBIX PAacTBOPOB
BELLECTB: KUCJasl, HEUTpaabHasl, LEI0YHAsL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIepUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIECTB M MX MPEBpAIICHUN: JEMOHCTpaLus TaOaui]
«Ilepnoguueckas cucrema xuMmudeckux odnemeHtoB . M. MenneneeBa», wH3ydeHue Mopenen
KPUCTAJIMYECKUX PEIIETOK, HAONIOIEHNE U ONMCAHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX ONBITOB
(paznokeHue MepoKcHujaa BOAOpOJA B IMPHUCYTCTBUM KaTalu3aTopa, ONpPENENIEHHE Cpellbl PacTBOPOB
BELIECTB C TIOMOINIBIO YHHMBEPCAIbHOTO WMHIUKATOpPA, pPEAKIMM HOHHOIO OOMEHa), IpOBeIECHUE
MpakTH4ecKoi padoThl «BiusHue pa3nnyHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIUN».

Pacuérneble 3aaum.

Pacuérbl o ypaBHEHUSM XUMUYECKHX pEaKLUi, B TOM YHCJIE TEPMOXUMUYECKUE PACUEThI, pacUETHI C
HCI0JIb30BAHNEM MOHSTHS «MAacCOBask OJISl BEIIECTBAY.

Heopranunueckasi xumus

Hemeramnsl. [lonoxenne HemeramwioB B Ilepnoanueckoil cucreme XUMHYECKHX 3iieMeHTOB J[. .
MenneneeBa U OCOOCHHOCTH CTpOEHHS aToMOB. Du3NyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOTHUS
HEMETAJJIOB (Ha MpuMepe KUciopoaa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BXHEUIWX HEMETAUIOB (TaJlOTEHOB, cephl, a30Ta, ¢docdopa, yriepoaa u
KpEMHUS) ¥ UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpumeHeHre BaXKHENIINX HEMETAIIOB U UX COCIMHEHUN.

Meramnel. ITlonoxenue wmeramnoB B Ilepuoamyeckoit cucreme xumudeckux osnementoB JI. M.
MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000J10UeK aTOMOB MeTaiioB. O0mue gusnyueckue
cBoiicTBa MeTauIOB. CIIaBbl METAILIOB. DIIEKTPOXUMUYECKUH P/l HAPSXKEHUH METAJJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAIJIOB (HAaTPUH, Kalui, KaJablluid, MarHUi, aTFOMAHUAN, ITUHK,
XpOM, JKeJe30, Me/lb) U UX COCTUHEHUI.

O61ue crocoObl Noay4eHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHMS BEIIECTB M HX MPEBPALICHUNA: H3YYEHUE KOJUICKIIMU
«Mertamiel U CIUIaBb», 00pa3l0B HEMETAIJIOB, PEUICHHE SKCIEPUMEHTAIBHBIX 3a7ad, HaOMI0JeHuE U
OMHCAaHUE JIEMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBUE TMIPOKCHIA ATFOMUHUS C
pacTBOpaMu KUCJOT U LIEN0Yei, KaYeCTBEHHbIE PEAKIIUK HAa KATHOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJHOTO M3 YYAacCTBYIOIIMX B pPEAKIUU BEIIECTB, PAacu€Thl Macchl (00bEMa, KoIMYecTBa
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BELIECTB UMEET IMPHUMECH.

XuMHUA U KU3Hb

Ponb xuMun B obecrieueHUH 3KOJIOTMYECKOM, SHEPreTUYeCKOM U MHUIIeBOd 0e30IacHOCTH, Pa3BUTHU
MeauuuHbL. [IoHATHE 0 Hay4HBIX METO1aX MO3HAHUS BEILECTB U XMMUYECKUX PEaKIIUil.

IIpencraBnenus 06 oOMUX HAYYHBIX TPUHIUIAX POMBIIIJICHHOTO MOJY4YE€HUS BAXKHEHIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BaXKHEUIINE CTPOUTENBHBIE MaTepUalIbl, KOHCTPYKLIUOHHbIE
MaTepuaibl, KpaCKH, CTEKJIO, KepaMHKa, MaTepuabl ISl 3JEKTPOHUKH, HAHOMAaTepHalbl, OPraHUYECKUe
Y MUHEpaJIbHbIE YI0OpEHMSL.

X¥UMHST W 370pOBbE YEJIOBEKA: IpaBUjIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, IpaBUIIA
0€30I1aCHOTO MCII0JIb30BaHMS IPENapaToB ObITOBOM XUMHH B IOBCEAHEBHOM KU3HHU.



MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaIMETHBIX CBS3€M NMPU M3YYEHHUU OOIIEH M HeopraHuueckod xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHUN, TaK M MOHATHH,
SIBJISFOILUXCSI CACTEMHBIMU JUISl OTAEIBHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmire ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpUs, aHAIIU3, CUHTE3,
KJaccu(uKaIys, nepuoanIHOCTb, HAOII0IeHNEe, SKCIIEPUMEHT, MOJICTUPOBaHNE, H3MEPEHHE, SIBICHUE.

®dusuka: Marepusi, DSHEprus, Macca, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, H30TOI,
paZMOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUYECKUNl YpOBEHb, BEIIECTBO, TeEJI0, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buosorus: xierka, opranusm, 3KocucTeMa, Onocdepa, Makpo- 1 MUKPOIIEMEHThI, BATAMUHBI, 0OMEH
BEIIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

Texnomorus:: XuUMHuYecKass MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOJACTBO  CTPOUTEIbHBIX
MaTepHajIoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOJCTBO, MUIIEBAsi MPOMBIIUIEHHOCTD, (hapMaleBTUYeCKas
MIPOMBIIIJIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKLHOHHBIX
MaTepUaJIOB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHS OOYYAIOIIUMHUCS TPOTPaAMM
cpenHero oOmero o0pa3oBaHHs (JMYHOCTHBIM, METAllpeIMETHBIM M IpeaMeTHbiM). Hayuno-
METOJIMYECKON OCHOBOW JUIsi pa3pabOTKH TUIAHHPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTPAMM CPEIHErO
o011ero 00pa3oBaHUs SBIISICTCS CHCTEMHO-ACSITCIBHOCTHBIN TTOIXO/T.

B cooTBeTcTBHM C CHCTEMHO-JIEATEIHPHOCTHBIM TOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX DPE3yIbTaTOB
OCBOCHHA TpenMeTa «XWMHS» Ha YPOBHE CpEIHEro oO0Imero oOpa3oBaHUsS BBIIACICHBI CIEAYIOIINE
COCTaBJISAIOLIHE!

OCO3HaHUE OOYYAIONIMMHCS  POCCHICKON TpaKIAaHCKOM HUIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIMYMe MOTHUBAIUU K 00Yy4EHUIO;

IeJICHAIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXICHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUNN 0a30BOI HAYKH XUMUU,

TOTOBHOCTh U CHOCOOHOCTh OOYy4aroIMXcsi PYKOBOJCTBOBATbCS B CBOEH JEATEIHHOCTU LEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMU, TIPUCYITUMHU IEIIOCTHON CHCTEME XHMHYECKOTO 00pa30BaHHMS;

HaJIMYMEe TIPABOCO3HAHMS SKOJIOTHYECKOH KYJIbTYphl W CIHOCOOHOCTH CTaBHTh 1M U CTPOUTH
KU3HECHHBIC TTaHBI.

JIMYHOCTHBIE PE3yJAbTATHl OCBOCHHS TpeaMeTa «XHWMHs» JOCTHTAIOTCS B E€IWHCTBE YUEOHOW U
BOCITUTATENLHOM AESITETbHOCTH B COOTBETCTBUM C T'YMAaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU IEHHOCTSMU U HJ€aTaMH POCCHHCKOrO TPaXJaHCKOro OOIIecTBa, MPHUHATHIMU B
oOmiecTBe HOPMAaMH M TMpaBWIAMU [OBEACHMSA, CIOCOOCTBYIOUIMMH IIpoIeccaM CaMOIO3HaHMUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCS.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MpeAMETa «XUMHUS» OTpaxaloT CcHOPMHPOBAHHOCTH OIBITA
M03HABATEIHHON U MPAKTUYECKON JEATEIbHOCTH 00yUYaloUuXcs M0 peaau3alii IPUHSITHIX B 00OIIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS O0YYarOIIMMHCS CBOMX KOHCTHUTYIIMOHHBIX IpaB U 00sI3aHHOCTEH, YBaKEHHUS K 3aKOHY U
[IPABOTIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATIbHBIX HOPMaxX U MpaBUjIax MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIHbHOCTU MPHU CO3JAaHUHM Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U IMO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPHUMEHTOB;

CHOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTUKY U apryMEHThl APYTrUX MpH
aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJEIUI0 OTEYeCTBEHHON XUMUM;

YBOKEHUA K TMpOIecCy TBOpYECTBA B OONACTH TEOPHUH W MPAKTHYECKOTO NPUMEHEHHS XHWMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAayKH €CTh Pe3yNAbTaT IMTENbHBIX HAOMIOJCHHM, KPOMOTIHUBBIX
AKCIEPUMEHTATIBHBIX TTOMCKOB, IOCTOSTHHOTO TPY/AA YUEHBIX U MPAKTHUKOB;

WHTEpeca W TO3HABATEJNbHBIX MOTHMBOB B TMOJIYUEHHHW M TOCIEAYIOIIEM aHaiu3e WHGOpMAalUU O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,



CIIOCOOHOCTH OIICHMBATh CHUTYaIldW, CBS3aHHBIC C XMMHYECKUMHU SIBICHHUSMH, W TPHHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE MOBEJICHUE W MOCTYIKH CBOUX TOBAPHUIIEH C MO3UIUMN HPABCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MMOHUMAaHMS [EHHOCTEH 37J0pOBOTO M 0e30macHOro odpasza »KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOroIcHNsT TIPaBHJI OE30TIACHOTO OOpaIeHsl C BEIIECTBAMHU B OBITY, MOBCEAHCBHON JXKU3HU H B
TPYAOBOM NEATEIBHOCTH;

MMOHMMAHMS IEHHOCTU TMPaBWI HMHAUBUAYAIHHOTO M KOJUIEKTUBHOTO O€30MacHOro TOBEICHUS B
CUTYaIIMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TMOCIEACTBUI M HENPHITHS BPEAHBIX MPUBBIUCK (YIMOTPEOIICHUS ATKOTOJISI, HAPKOTHKOB,
KYpEeHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEAOBATEIHCKON EATEILHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX JIEATETHLHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUHM MPAKTHYECKUX 3a/1a4 COIMAIBLHON HAMpaBJIEHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUEHHIO Mpodeccuil pa3IuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHCHHSI ITPSIMETHBIX 3HAHUH 110 XHMHH;

YBaXXEHUS K TPYAY, JIOASIM TPYJa U PE3yJIbTaTaM TPYIOBOU JAEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUAYATHHON TpaeKkTOpuM o0O0pa3oBaHus, Oymayien
npodeccun M peanus3aliil COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00I1I1ecTBa;

6) IK0JI0rHYECKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKU 11eJIECO00Pa3HOTO OTHOIICHMS K MPHUPOJE, KaK UCTOUYHUKY CYHIECTBOBAHHS KH3HU Ha
3emiie;

MMOHUMAaHUs TJI00aTbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOeM, BIUSHUS SKOHOMUYECKHX MPOILIECCOB
Ha COCTOSIHHE MPUPOAHON U COIUAIBHOM Cpebl;

OCO3HAHUS HEOOXOJWMOCTH HCHOJb30BaHUS JOCTHKEHHM XUMHUU JUIsl PELIEHUS BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMpPUATHS JACUCTBUN, MPUHOCAUIMX Bpel OKpYKalolled NPUPOAHON cpene, YMEHHs
MIPOTHO3UPOBATh HEOIATONMPHUSITHBIE HKOJOTUYECKUE TMOCIEACTBUS NPEINPUHUMAEMbIX ACUCTBUN H
MpeI0TBpAIaTh UX;

HAJIMYUs Pa3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, IKOJOTUYECKON KYIbTYphI, OMbITA AESITEITbHOCTH
OKOJIOTHYECKOM  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCA HMMH B  II03HABaTEIbHOM,
KOMMYHHKAaTHBHOM M COLUAIbHOW MpPaKTHUKE, CIHOCOOHOCTH U YMEHHSI aKTUBHO MPOTHUBOCTOSITH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CeNU(PUKN XMMUU KaK HAyKd, OCO3HAHHs €€ posid B (JOPMUPOBAHHH PAIHOHATIBLHOTO
HAyYHOTO MBIIUICHUS, CO3[JaHUH IIEIOCTHOTO MPEJICTABICHUS 00 OKPY)KAIOIeM MHUPE KaK O €IUHCTBE
MPUPOJBI U YeNOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000# 3HAUMMOCTH XUMUH 711 COBPEMEHHOW IMBUITU3AIIMU: B €€ TyMaHUCTUYECKOM
HAMpaBJIICHHOCTH ¥ Ba)XXHOW pOJHM B CO3/aHUM HOBOW 0aszbl MaTepuadbHOW KYIbTYpBI, pPEUICHUH



rII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, YHEPTETHUCCKOM, ITUIIIEBOM 1
9KOJIOTUYECKON 0€30MacHOCTH, B Pa3sBUTHHM MEIUIIMHBI, 00ECICUYEHUH YCIOBUI YCHEIIHOTO TpyAa H
HKOJIOTUYECKH KOM(POPTHOM KHU3HH KaXKIOTO YiIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH: NOHMMAaHHS CYIIHOCTU METOJOB IO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONB30BATh IMOJIy4aeMble 3HAHUS Ul aHATU3a U OObSICHEHHS
SIBJICHUN OKPY)KAIOILIEr0 MHUpPa U MPOUCXOIALIUX B HEM M3MEHEHUI, YMEHUs [JejlaTb 000CHOBAHHbIE
3aKIIIOYCHUSI Ha OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IENBI0 MOJIYYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIHHO MCIIOJIb30BaTh XUMUYECKHUE 3HAHUS ISl PEIICHUS POOIIEM B peaIbHBIX
KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON ACITEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30oBaHUIO M CaMOOOpa30BaHHIO, K AKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAaHUM M0 XUMHHU B COOTBETCTBUU C )KU3HEHHBIMH NTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/Zia B pa3IMuHbIX cepax NpodecCUOHATbHON AEeSITENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTanpeaMeTHBIE pe3yiabTaThl OCBOSHUS YUeOHOTO TIpeaMeTa « XHMHES» Ha YPOBHE CPEIHEro 0O0IIero
00pazoBaHus BKIIFOYAOT:

3HauyuMble  JUII  (QOPMHUPOBAHHUS  MHMPOBO33PEHUS  OOYYaIOIIUXCS  MEXIUCHUIUIMHAPHBIE
(MexTpeMeTHbIE) OOILIEeHAYYHbIE TMOHSATHS, OTPaXAlOIIHWE LEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
CHGHI/I(‘bI/IKy MCTOAO0B IMO3HaHUsA, UCIIOJIB3YEMbBIX B €CCTCCTBCHHBIX HayKax (MaTepm[, BCIICCTBO, DHEPIUs,
SIBJICHUE, TPOIIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble YyueOHble JeHCTBUS (IO3HABaTeNbHbIE, KOMMYHHKATHUBHBIE, pETyIATHBHbIE),
obecrieunBaromnue GopmMupoBaHue (YHKIIMOHATBLHON TPaMOTHOCTH W COIHMAIBHOW KOMIICTCHIIMH
00yJaroImXcs;

CHOCOOHOCTh 00Y4aIOLIUXCA HCIOJIb30BaTh OCBOCHHBIE MEXKAUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEpCAJIbHbIE YUeOHBIEC EHCTBUS B IIO3HABATENLHOM U COLIMATILHOM MTPAKTHKE.

MertanpeameTnble  pe3yabTaThl OTpaXKaroT OBJIaJICHHE YHUBEpCAIbHBIMU y4eOHBIMHU
M103HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATH POOIIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpENeNATh IeNH NeATeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU UX JOCTHUIKEHHS, COOTHOCUTH
PE3yNbTaThl JEATEILHOCTH C MOCTABICHHBIMHU EJISMU;

WCIO0JIb30BAaTh MPH OCBOCHUU 3HAHMN MPUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATH XapaKTepHBIE
MIPU3HAKU TOHITHIA U yCTAaHABIMBATh MX B3aHMMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIINE MOHATHUS IS
00BsICHEHUS OTACNbHBIX ()AKTOB U SIBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIInid;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, IEIYKTUBHBIE, [0 aHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH U TMPOTUBOPEUYUST B PACCMATPUBAEMBIX SBJICHUAX, (HOPMYTUPOBATh BBHIBOJBI U
3aKIIIOUEHUS;

MPUMEHSITh B MPOLIECCE TMO3HAHUWA, HMCIOJb3yeMble B XUMHH CHMBOJHMYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBhIBATH MOJIENbHBIE MPEACTABICHUSI — XUMHUUYECKUN 3HAK (CHMBOJI) JIEMEHTa, XUMUYEeCKast
dbopMmyna, ypaBHEHHWE XHMHUYECKOH peakuuu — TpPH pEIIeHUH YYeOHBIX T[O3HABATENbHBIX W



MPAKTUYECKUX 3aJ1a4, IPUMEHITh Ha3BaHHBIC MOJICIHHBIC TIPEIICTABICHHUS JIJISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB M XUMHUECKUX PEAKIIUU.

2) 6a3oBble HCCJIEeI0BATEIbLCKHE JIeliCTBHS:

BIIQJIETh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEI[ECTB U XUMUYCCKUX PEAKIIHIA,

dbopMymTupoBaTh MEIW W 33aJa4d HMCCICJAOBAHUS, WCIOJIB30BaTh IMOCTABICHHBIE U CAMOCTOSTEIBHO
chOpMyITUPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMCHTA IMO3HAHHMS W OCHOBBI JJIS (DOPMHPOBAHHS
TUTIOTE3bI TI0 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKJICHUH;

BIIQJICTh HABBIKAMH CaMOCTOSITEIILHOTO TUTAHUPOBAHUS U MPOBEICHHS YYCHHUYECKUX JKCIICPHUMEHTOB,
COBEPIIICHCTBOBATh YMEHHUs HAOIIOATh 3a XOJIOM IIPOIECCa, CaMOCTOSITCIILHO IMPOTHO3UPOBATH €T0
pe3ynbrat, (GopMymupoBaTh OOOOMIEHWS W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH pE3yJIbTAaTOB
HCCJICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

MPUOOpETaTh OMBIT YYCHUYECKOW HCCICNOBATEIbCKOW W TMPOCKTHOW JESITENBHOCTH, IPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY TOWCKY METOJIOB PEIICHUS TPAKTUYSCKUX 3ajad,
MPUMEHCHHIO PA3JIMYHBIX METOJIOB TIO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBAThCS B PATMUHBIX HCTOYHHWKAX WHpopManmuu (HAYIHO-TIOMYJSpHAS JIUTEpaTypa
XHUMHYECKOTO COJCPKAHUS, CIIPABOYHBIC MTOCOOMs, pecypchl HTepHeTa), aHATU3UPOBaTh HH()OPMAIIHTO
pa3IMYHBIX BHJIOB H (OpPM TIPEICTABICHHS, KPUTHYCCKA OIICHHBATh ©€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTE;

(GhopMyIUpOBaTh 3alPOChl W MPUMEHATh Pa3IMYHBIC METOIBI NMPHU MOUCKE W OTOOpE WHQOpPMAIWH,
HE0OXO0TUMOM TS BHITIOJTHEHUS YIeOHBIX 337124 OTIPEICIIEHHOTO THIIA;

MPHOOpPETaTh OMBIT UCIOJIL30BAHUS WH(DOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH W Pa3IUIHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAILHYIO (DOpMy mpencTaBiieHus WHpopmaiuu (CXembl, Trpapuku,
JMarpaMMbl, TAOJIHUIIBI, PUCYHKU U JIPYTHE);

WCIOJIb30BAaTh HAy4YHBIH $I3bIK B KadyecTBE CpEACTBA IpH paboTe ¢ XUMHUYECKON HH(OpMalMei:
MPUMEHATh MEXIMpPEIMETHbIE ((PU3MUECKHEe W MaTeMaTH4YeCKHue) 3HAKW W CHUMBOJBI, (HOPMYIIBI,
a0b0peBHUaTyphl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYK/1a€MOIl TeMbI B XOJI€ AUAJIOTa U/UIHA TUCKYCCHUHU, BHICKA3bIBATh
uaeu, GopMyIupoBaTh CBOU MPEII0KEHHUS OTHOCUTEIBHO BIMOJHEHHS MPEUI0KeHHOH 3a/1a4H;

BBICTYHaTh C Mpe3eHTaluell  pe3ylIbTaToOB  IO3HABATEIBHOM  JEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMHU TPHU BBIIIOJHEHUU XUMHUYECKOTO IKCIEPUMEHTa,
MPAKTUYECKOH paboThl IO HCCIENOBAHUIO CBOWMCTB H3Yy4aeMbIX BEIIECTB, pealld3alld y4eOHOTO
mpoekta u (GopMynupoBaTh BBIBOABI IO pe3yabTaTaM MPOBEACHHBIX HCCIENOBaHUN MyTEM
COTJIACOBAHUS MO3UIIMM B X0J1€ OOCYXACHUS U 0OMEHA MHEHHSIMH.

OBiaeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH /1€ CTBUSIMH:

CaMOCTOSITENIBHO TUIAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATENBHYIO JIEATENBHOCTD, OMpeIenssa eé
e U 33/1a4¥, KOHTPOJIUPOBATH U 0 Mepe He0OX0IMMOCTH KOPPEKTHPOBATH MPEASiaraéMblii alTOPUTM
JEVCTBHI TIPU BBHITIOJIHEHUU YYEOHBIX M UCCIIEIOBATEIBCKUX 3aj1a4, BBIOMpaTh Hanboee Y3GeKTUBHBII
CHOCc00 UX pelIeHHs ¢ yYETOM MOTyUYeHUsI HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AEITETLHOCTH Ha OCHOBE CaMOaHalIM3a U CAaMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHBIe pe3yabTaThl OCBOEHUSI Kypca «OpraHudeckas XMMUsD OTPa)KaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, POJM XUMHUU B TO3HAHUU SIBJICHUA NPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIUMOMN Ui pEIICHUS MPAKTUYECKHX 3aaad |
9KOJIOTMYECKH 0O0CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpeE;

BJIQJICHUE CHCTEMON XHMMHYECKUX 3HAHUM, KOTOpass BKIIOYAET: OCHOBOIOJArarolue MOHATUS
(XMMUYECKHII ~ DJIEMEHT, aTOM, OJJIEKTpOHHas 00o0Jiouka aTroMa, MOJIeKyJa, BaJE€HTHOCTbD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKAasl CBS3b, CTPYKTYpHasi ¢opmMmyna (pa3BépHyTasi U COKpaIlEHHAs),
MOJIb, MOJISIpDHAsi Macca, MOJIApHBIA 00bEM, YIIIepOJHBIM ckeneT, GyHKIMOHAJIbHAs IpyIa, pagukal,
M30MepHsl, U30MEPhl, TOMOJIOTHUYECKUN PsAJl, TOMOJIOTH, YIJI€BOJAOPOAbI, KUCIOPO U a30TCOAEpKALINE
COEJIMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHUS); TEOPUU U
3aKOHBI (TE€OpUs CTPOCHHS oOpraHuueckux BemecTB A. M. BbyriepoBa, 3akoH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH;, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAlUe B
OCHOBE TIOHMMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (DaKTOJOTUUECKHUE CBEACHHUS O
CBOICTBaxX, COCTaBe, MOJy4YEHHUH U OE30MaCHOM HCIOJIb30BAaHUU Ba)KHEHIITNX OPTaHNYECKUX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHHH BBISBJIATh XapaKTEpHbIC TNPHU3HAKA TIOHSATHN, YCTaHABIWBATh WX
B3aMOCBS3b, KCIIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS TPH OMUCAHUM COCTaBa, CTPOEHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh ~ YMEHMHM  HCIOJBb30BaTh  XUMHYECKYI0 CHMBOJIUKY [UI  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpallEHHOM) (opMyn OpraHMYecKHMX BEIIECTB U
YpaBHEHUH XUMHYECKHX pEaKIUil, M3roTaBIUBaTh MOJEIH MOJIEKYJI OpPraHMYeCKUX BEIIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS;

cOpMUPOBAHHOCTh YMEHUHN YCTaHABIMBAThH MPHUHAICKHOCTD U3YYEHHBIX OPTaHUYECKUX BEIIECTB 10
UX COCTaBY M CTPOCHUIO K ONpeAeNEHHOMY KiaccCy/Tpymme coeIuHeHUi (YriieBOAOPOIbl, KUCIOPOA U
a30TCOJIEpIKaINe COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEIUHEHUs), JaBaTh MM Ha3BaHUS [0
cuctemarnueckord Homenkinarype (IUPAC), a Takxke MpUBOAWTH TPUBHAIBbHBIC HAa3BaHUS OTACIBHBIX
OpraHMYECKUX BEIIeCTB (ITWUJICH, MPOMMIEH, AalleTWJeH, ATUJIEHTJIUKOJb, TJIULEepUH, (GEeHo,
dbopmanpaeruy, anerajgbAerH, MypaBbUHas KHCIOTa, YKCYCHas KHUCJOTa, OJICMHOBAs KHCJIOTA,
CTeapuHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, HEeJITI0I03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI ONPEICNIATh BUIbl XUMUYECKOW CBSI3M B OPraHHMYECKUX COCAMHEHUSAX
(oMHApHBIC M KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJI0KEHHUS TEOPHUH CTPOCHUSI OPraHUYeCKHX BemecTB A. M.
BbyrnepoBa nnsi oOBsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHHS; 3aKOH
COXpaHEHHUsI MAaCChl BEIECTB;

cOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHUE, (PHU3UYECKHE U XUMUYECKUE
CBOMCTBA TUIMYHBIX TPEACTABUTENEH pa3TUYHBIX KIACCOB OPraHMYEeCKHX BeIIecTB (METaH, JSTaH,
STHJIEH, NPOMWJIEH, aleTWwieH, OyraaueH-1,3, MerunOyraauen-1,3, OeH30J, METaHOIN, O3TaHOI,
STHJICHTJIUKOJb, TJIHLEPHH, (EHOJ, aleTaidbAerH/, MypaBbUHAs M YKCYCHas KHCJIOTHI, TJIIOKO3a,
KpaxMmal, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCJIOTA), UIUTFOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKYy HUMU
YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C HCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;



Cc(OPMHUPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh HCTOYHHMKH YIIIEBOJOPOJHOTO ChIpbA (HE(DTH,
NPUPOJHBIN Ta3, Yroib), CHOCOOBI HMX MepepadOoTKM M TMPAKTUYECKOE NPUMEHEHHE MPOJYKTOB
nepepadboTKu;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCIICHUS IO XHMHYECKUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'O BEIIECTBA WJIM MPOJAYKTAa pEakLUu 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTh YMEHHI BIIAJIETh CHCTEMON 3HaHWK 00 OCHOBHBIX METOJaX HAyYHOTO TO3HaHUS,
WCIOJIb3YEMBIX B XHMHH TIPH M3yYCHHH BEUISCTB U XUMUYCCKHUX SIBJICHUN (HAONIOJCHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE XWMHUUYECKHE 3HAHUSA JUIsl TPUHATUS
pelIeHN B KOHKPETHBIX KU3HCHHBIX CUTYAIHSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHCHHUEM;

cOPMHUPOBAHHOCTh YMEHUH COONMIONATh TpaBHWJa TOJB30BAHUS XHUMHYECKOH TIOCYIOH U
nabopaTopHBIM O00OPYAOBaHUEM, a TaKXKe IpaBWia OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBHIMOJHATh XUMHUUYECKHI IKCIEPUMEHT (TIpEeBpallleHUs
OpraHMYECKUX BEIIECTB IIPU HarpeBaHWUM, MOJIYYCHHUE 3TUJIEHA U U3YUYEHHUE €ro CBOMCTB, KAaUeCTBEHHBIE
peaKkiuy OpraHnYecKuX BEUIECTB, JeHAaTypalusi OEJIKOB IIPU HarpeBaHUM, LIBETHBIE PEAKIIMH OENIKOB) B
COOTBETCTBUU C MpaBUJIaMHU TEXHHUKH O€30MacHOCTU MpHU OOpaIleHHU ¢ BEIeCTBAMH U J1a00OpaTOPHBIM
00opynoBaHUEM, MPEACTABIATh PE3YIbTATHl XUMUYECKOTO 3KCIIEPUMEHTA B (JOpME 3alUCH ypaBHEHUN
COOTBETCTBYIOIINX peakiuii U GOpMYyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO MH(GOPMAINIO, TOTydaeMylo
U3 pa3HbIX UCTOYHHUKOB (CpeicTBa MaccoBoi mHGopMauu, IHTepHeT u Apyrux);

c(hOopMUPOBAHHOCTh YMEHUM COOIOAATH MTPaBUiIa YKOJOTHIECKH 11eTIeCO00Pa3HOTO MOBEICHUS B OBITY
U TPYZIOBOH JEATEIbHOCTH B IIEJIIX COXPAHEHHS CBOETO 3/I0POBbS U OKpYKaIOLIEH MPUPOTHOM Cpelibl,
OCO3HABATh OMACHOCTh BO3JCHCTBUSl HA KUBBIE OPraHU3MbI ONPEICNEHHBIX OPraHUYECKHUX BEIIECTB,
noHumas cMbicn nokazatens [1JK, mosicHATh Ha npuMepax crnocoObl YMEHbIIEHUS U MIPEI0TBPALLICHUS
UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

Uig 0Oy4aloUIUXCsS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHUE NPUMEHSATH 3HaHHS 00
OCHOBHBIX JOCTYIHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHMUIA;

JUIS CIIETIBIX U CJIA0OBUAAIIUX OOYYAIOMIMXCS: YMEHHUE MCIOJb30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY
o6o3Hauenwuii JI. bpaiins s 3anucu XxuMmudeckux Gopmyd.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI Kypca «O011as 1 HeopraHu4eckasi XUMUs 0TPaXKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUN: 0 XUMHUYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOU KapTHUHBI
MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUM NpPUPOAbI, B (HOPMHUPOBAHMM MBIILICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOMW JUIsl pElleHUs MPAKTUYECKUX 3a7ad U
AKOJIOTMYECKA 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMHYECKUX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOJAralolINe MOHITHS
(XMMUYECKH#t 3JIEeMEHT, aTOM, U30TOTI, S-, P-, 0- SIEKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTH, IIIEKTPOOTPUIIATENHLHOCTh, CTEMCHh OKUCICHHUS, XUMHUYECKas CBA3b
(KoBajsieHTHAas, MOHHAS, METaJTNYecKasi, BOJOPOIHAs), KPUCTAJUTMUECKAsl PEIIETKA, TUIIBI XUMUYECKUX
peaKkluii, pacTBOp, SJIEKTPOJIMTHI, HEIJIEKTPOJMTHI, SJIEKTPOJUTHYECKAs IUCCOLMALNSA, OKHCIHUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOH peakiny, XMMUYECKOE PaBHOBECHE); TECOPUHU U 3aKOHBI (TEOpUs
ANEKTPOJUTUYECKON Auccouuanuu, nepuoaudeckuii 3akoH J[. M. MenpaeneeBa, 3aKOH cOXpaHEHUSs
MaccChbl BEIIECTB, 3aKOH COXPAHEHWS M TMPEBpaAlleHUs DSHEPruu MpU XUMHUYECKHX PEaKlusx),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XMMHHM, MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKallhe B OCHOBE



MOHUMAHWS TPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKUX SIBICHUH, (aKTOJOTUYECKUE CBEICHHS O
CBOMCTBaX, COCTaBe, MOJTY4YEHUH U OE30MIaCHOM HCIOJIb30BAHUN BAKHEHIINX HEOPraHMYECKUX BEIIECTB
B OBITY U MTPAKTUYECKOU JESITEILHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTePHBIC TPU3HAKH TOHSTUN, YCTAaHABIMBATH HUX
B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONTMCAHUU HEOPTaHUYECKUX BEIIECTB U UX
IIpEBpAIICHUN;

Cc(OPMHUPOBAHHOCTh yYMEHHH HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY ISl COCTaBJICHHS (OpMyII
BEIIECTB M YPaBHEHUH XMMHUYECKHX peakuuid, cucremarniyeckyro HomeHkiarypy (IUPAC) wu
TPUBHAJIbHBIC HA3BAHUA OT/ACIbHBIX HEOPTraHMYECKUX BEIIECTB (YyrapHbIN ra3, YyrieKUCIbli ra3, aMMHax,
raméHasi U3BECTh, HETaIEHas! U3BECTh, MUThEBAs COJA, IUPUT U JAPYTHUEL);

c(OPMHUPOBAHHOCTh YMEHUU OTMPENEISITh BAJICHTHOCTh M CTCIICHb OKHCIICHUST XHMHYECKUX DJIEMEHTOB
B COCJIMHEHHUSX PA3IUYHOTO COCTaBa, BUJ XUMHYECKOUN CBSA3M (KOBaJEHTHAs, MOHHAsS, META/NTUYECKas,
BOJIOPOJIHASI) B COCIMHEHMSIX, THUN KPUCTALIMYECKOW PEMIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METAJUTMYECKas), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPTaHHMYECKHX
COCAUHCHUM;

c(hOpMUPOBAHHOCTh YMEHHMM YCTaHABIMBATH NPUHAMJICKHOCTh HEOPraHWYECKUX BEIIECTB MO HUX
COCTaBY K OIpeAeIEHHOMY KJIAacCy/TpyINIe COeIUHEHUH (IPOCThIe BEIIECTBA — METAJUIbl U HEMETAIUIhI,
OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM(POTEPHBIE THUIPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHH PACKPHIBaTh CMBICH Tepuoaudeckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITHH;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHUMHYECKHX
aneMeHToB 1-4 mnepuonoB Ilepumogmyeckoin cucrtembl xumuyeckux snemMeHtoB J[. M. Menneneesa,
UCIIOJIB3Ysl TMOHATUS «S-, P-, d-3JCKTPOHHBIC OPOHMTANIN», «IHEPTETHUYCCKUE YPOBHU», OOBICHITH
3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMHUYECKHX D3JEMEHTOB M MX COCIUHEHHI MO mepuogam u
rpynmnam [lepuoanueckoit cuctembl XuMudeckux snemMenToB . 1. Menneneena;

chOpMUPOBAHHOCTh YMEHUW XapaKTEepPH30BaTh (OMUCHIBATh) OOIMIME XUMHUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAHWE I'€HETUUYECKOW CBSA3HU
MEXAY HEOPraHM4YeCKMMH BEIIECTBAMH C TIOMOINBIO YPAaBHEHHUH COOTBETCTBYIOUIUX XHMHYECKHUX
peaKIuii;

cOpPMUPOBAHHOCTh YMEHHSI KIACCU(PHUIIMPOBATH XMMHUYECKHE PEAKIMHU MO Pa3IMYHBIM IpU3HAKAM
(duciay W COCTaBy pearupyroolldxX BeELIECTB, TEIUVIOBOMY 3(PQeKTy peakiii, U3MEHEHHUIO CTereHen
OKHCJICHHUS SJIEMEHTOB, 00pPaTUMOCTHU PEAKIIMH, YIACTHIO KaTallu3aTopa);

cOpPMUPOBAHHOCTh YMEHUH COCTABJIATH YPAaBHEHUS pEaKUU{ pa3iIUYHBIX THIOB, IOJHBIE U
COKpaIEHHBIC YPAaBHEHUS peaKiuii HOHHOTO OOMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEaKIUU
UIYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIHMH, TOATBEPXKIAIOIMINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHUYECKHX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHUE B
BOJIHBIX PAaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI pPAaCKpBhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MOCPEJICTBOM COCTABIIEHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIIuii;

c(OpMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEaKIuu OT Pa3IuyHBIX
(hakTOpOB; XapakTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEUIHETO BO3ACWUCTBUS
(mpunnun Jle Hlatense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE TMPOIIECCHI, JIeXKAIIMEe B OCHOBE
MIPOMBIIIIJIEHHOTO TOJTYYEeHUS CEPHOI KUCIOTHI, aMMHUaKa, a Takke cCPOPMUPOBAHHOCTh MPECTaBICHUI
00 00X HAYYHBIX MPUHIIUTIAX U IKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO MTPOU3BO/ICTBA;



c(OPMHUPOBAHHOCTh YMEHHUU NPOBOJIUTH BBIUUCICHHS C HMCIIOJIb30BAHHEM MOHATHUS «MaccoBasi OIS
BEIIECTBA B PaCTBOPE», 0ObEMHBIX OTHOIIEHUH I'a30B IPU XUMUYECKUX PEAKIIUIX, MACChl BELIECTBA NN
00bEMa ra30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe MIM 00BbEMY OJHOTO M3 yYaCTBYIOIIUX B
peaKknuy BEIIECTB, TEIJIOBOTO 3(PQeKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
IIPEBPALLEHUS U COXPAHEHUSI SHEPTUU;

cOpPMHUPOBAHHOCTh YMEHUH COONMIONATh TIpaBHUJa TOJB30BAHUS XHUMHYECKOH TIOCYIOH W
nabopaTOpHBIM O00OpYIOBaHUEM, a TAKKE IMpaBWia OOpAlICHHs C BEIMIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMHU 10 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yYMEHHH IJIAHUPOBATh M BBHINMOJHATH XUMHYECKUIH SKCIEPUMEHT (pa3sioKeHHE
IEpOKCHJIa BOJOpOJia B IPUCYTCTBUU KaTajau3aTopa, OINpEAENEHUE CpPEbl pPacTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAIBHOTO WHIMKATOpA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOMH
peaxkiuu, peakiuy HOHHOrO OOMEeHa, KaueCTBEHHbIE PEaKUMM Ha cyinbdar-, kapOOHAT- U XJIOpPUI-
AQHUOHBI, Ha KATHOH AaMMOHUS, pElIeHHE OHKCIEPHMEHTANbHBIX 3a7ad mno Temam «Meramiby U
«Hemerannel») B COOTBETCTBUU € NMPaBUJIAMU TEXHUKHU OE€30MACHOCTH MPHU 0OpaIlleHUH C BEIIECTBaMU U
1ab0opaTopHbBIM 000PYAOBAHUEM, IPEACTABIATh PE3YAbTaThl XUMHUYECKOTO 3KCIEpUMEHTa B (opme
3allMCH ypPaBHEHUN COOTBETCTBYIOLIMX peakuuid U (OpMYyIUpOBaTh BBIBOJABI HAa OCHOBE 3TUX
Pe3yNbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUYECKH aHaJIM3UPOBATh XUMUYECKYI0 MH(QOPMAIHUIO, MMOTy4aeMyIo
13 pa3HbIX UICTOYHHUKOB (CpeICTBa MacCOBOM KOMMYHUKaLUU, IHTEpHET U IPYTHX);

c(hOopMUPOBAHHOCTh YMEHHUN COOTIOAATh TTPaBUiIa YKOJIOTHIECKH 11eTIECO00Pa3HOTO MOBECHHUS B OBITY
U TPYZIOBOH JEATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY)KArOIIeH MPUPOIHON CPE.bl,
OCO3HABaTh ONMACHOCTh BO3/EHCTBUS HA JKHMBbIE OPraHU3MbI ONPEACTEHHBIX BEIIECTB, MOHUMAsI CMBICI
nokazarens [1JK, nmoscHATh Ha mpumepax CHocoObl YMEHbBIIEHUS U MPEAOTBpAILEHUS HUX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

Uig 0Oy4aroUIuXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370pPOBbS: YMEHHE NPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUIS CIIETIBIX U CJIA0OBUAAIIMX OOYYaIOMIMXCS: YMEHHE MCIOJIb30BaTh Pelbe(HO-TOUEUHYIO CUCTEMY
o6o3HaueHwuit JI. bpaiins s 3anucu XuMudeckux GopmyiL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
N Bubanoteka LLOK
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
https://myschool.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 IIpenenbHbIE YTIIEBOIOPOIB — ATKAHEI 2 https://myschool.edu.ru
29 HenpenenbHbie yrieBoI0POIbI: aJKEHBI, 6 1 https://myschool.edu.ru
' AJKaJUEHbI, AIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 https://myschool.edu.ru
524 [IpupoiHbIE UCTOYHUKH YTIJIEBOJOPOIOB U 3 1 https://myschool.edu.ru
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
31 Crinprer. Denon 3 https://myschool.edu.ru
39 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1 https://myschool.edu.ru
' CnosxHbie 3GUpbI



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru

3.3 YrneBompl 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://myschool.edu.ru
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoiabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH bubmuoreka ITOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 3 https://myschool.edu.ru
anemenToB J[. 1. Meneneera
19 Crpoenue BeniectBa. MHOrooOpasue 4 https://myschool.edu.ru
' BEILECTB
1.3 XUMHUYECKUE PEAKITUU 6 1 1 https://myschool.edu.ru
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
21 MeTamsl 6 1 https://myschool.edu.ru
29 HeMeTamsl 9 1 1 https://myschool.edu.ru
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 5 https://myschool.edu.ru
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3HB 4 https://myschool.edu.ru
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Koun4yecTBo yacos
DJIeKTPOHHBbIE
Kontp IIpakr TMara p
Ne OJIbHBI | HYECKH uu¢poBbIe
Tema ypoxka usyde
n/n Bcecero e e — OﬁpaSOBaTeJII)HI)Ie
padot padort pecypchl
bl bl
1 [IpenMer opraHndeckod XUMUHU, €€ BOSHUKHOBEHHE, 1 5.09 Bu6mnoreka [IOK
pa3BUTHE U 3HAYEHHE ' https://myschool.edu.ru
Teopust cTpoeHUsI OpraHuYecKuX coenuHeHnii A. M.
2 p b . P A 1 12.09 https://myschool.edu.ru
BbytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KIIacCUPUKAIMHA OPTAHUIECKUX
3 BeniectB. HomeHkmarypa (cucremarnyeckas) u 1 19.09 https://myschool.edu.ru
TPUBHAJbHBIC Ha3BaHUSI OPTaHUYECKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUCCKHM PSIJT 1 26.09 https://myschool.edu.ru
MertaH U 3TaH — IPOCTEUIINE IPEACTABUTEIIN aIKaHOB 3.10 https://myschool.edu.ru
AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 10.10 https://myschool.edu.ru
DTUIIEH ¥ TPOMHIIEH — MPOCTEHUIINE MTPEICTABUTEIN
7 P P bea 1 17.10 https://myschool.edu.ru
AJIKEHOB
[Ipaktuyeckas padora Ne 1. «[loyueHue sTuICHa U
8 P P . i 1 1 24.10 https://myschool.edu.ru
W3yUYEHHE €ro CBOWCTBY
Ankanuensl. byraguen-1,3 u metunoyraauen-1,3.
9 8 yraa yraa 1 14.11 https://myschool.edu.ru
[TomydeHne CHHTETHUECKOTO KaydyKa U PE3HHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTHUECKUHN Psijl. ALETHIICH — MPOCTEHIINH 1 21.11 https://myschool.edu.ru

OpeACTaBUTCIIb AJIKWHOB
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11 BbruniciieHus o ypaBHEHUIO XUMUYECKOW PEeaKIiu 28.11 https://myschool.edu.ru
12 Apenbl: 6eH30.1 U TOJIyoJ1. TOKCHYHOCTh apEHOB 5.12 https://myschool.edu.ru
13 I'eHeTnveckas CBS3b yriieBOJOPOIOB, MPUHAICKAIINAX 1212 https://myschool.edu.ru
K Pa3IMYHBIM KJIACCaM '
[TpupoaHbIe HICTOYHUKHU YTIIEBOIOPOIOB: TIPUPOTHBIH https://myschool.edu.ru
14 ra3 ¥ MOIyTHbIC HETSIHBIEC ra3bl, HEPTh U MPOTYKTHI €€ 19.12
nepepadoTKu
[MpupoaHbIe HICTOYHUKHU YTIIEBOIOPOIOB: TIPUPOTHBIH https://myschool.edu.ru
15 ra3 u MoIyTHble He(TAHbIE ra3bl, HEPTh U IPOAYKTHI €€ 26.12
nepepaboTKu
16 KonTtponpHas padoTa no pasaeny «YTiaeBoa0pOIbDy https://myschool.edu.ru
17 [MpenenbHbIE OJHOATOMHBIC CIIUPTHI: METAHOJ U STAHOJL. https://myschool.edu.ru
Boaoponnas cBsizb
18 MHOT0aTOMHBIE CITUPTHI: STHIICHIJINKOIb U TIIHLEPUH https://myschool.edu.ru
19 deHOIT: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U https://myschool.edu.ru
XUMHUUYECKHE CBOHCTBA, TPUMEHEHHUE
20 Anpaerunpl: GopMabACTH U alleTAIbICTHA. AIIETOH https://myschool.edu.ru
OIHOOCHOBHBIE TPE/ICNIbHBIE KAPOOHOBBIC KHCIIOTHI:
21 8 pea P https://myschool.edu.ru
MypaBbUHAs U YKCYCHas
[IpakTuueckas pabora Ne 2. «CBolicTBa pacTBopa
22 P N P P P https://myschool.edu.ru
YKCYCHOW KHCIIOTBI»
CreapuHOBas M OJICHHOBASI KUCJIOTHI, KaK
23 P https://myschool.edu.ru
MPEACTABUTEINN BBICIINX KApOOHOBBIX KUCIIOT
24 Mpu1a KaK coJI BBICIINX KapOOHOBBIX KUCIIOT, HX https://myschool.edu.ru
MOIOLIEE JEHCTBUE
o5 CrnoxHble 3(hupbl KaKk TPOU3BOIHbIE KAPOOHOBBIX https://myschool.edu.ru

KHCJIOT. FI/I,Z[pOJ'II/B CJIOXKHBIX S(I)I/IpOB
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26 XKupsl: ruapon3, IpUMEHEHUE, OHOJIOTHYECKast POJTh 1 https://myschool.edu.ru
KHPOB

27 VYraeBoibl: cocTa, kiaccudukaius. BaxHenine 1 https://myschool.edu.ru
NPEICTABUTEIH: TIIF0K03a, (DPyKTO3a, caxapo3a

28 Kpaxman u 11emiron03a Kak IprupoIHbIe TTOJTUMEPhI 1 https://myschool.edu.ru

29 KontposnbHast pabora 1o pazaeny 1 https://myschool.edu.ru
«KucaopoacoaepxaIine OpraHuIecKue COSMHCHHUS)

30 AMUHBI: METHJIAMUH U aHUJTUH 1 https:/myschool.edu.ru

31 AMMHOKHCIIOTBI KaK aM(pOTEPHBIC OPraHHYECKUE 1 https://myschool.edu.ru
COCTMHEHMS, UX OHOJIOTHYECKOE 3HaYeHHe. [1enTu bt

39 benku kak pUpoTHBIE BEBICOKOMOJIEKYIISPHBIC 1 https://myschool.edu.ru
COCTMHEHHUS

33 OCHOBHBIE TIOHATHS XMMHU BHICOKOMOJIEKY/ISIPHBIX 1 https://myschool.edu.ru
COEeIUHEHNN

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 https://myschool.edu.ru
coenuHeHui. [ImacTMaccel, Kaydyku, BOJOKHA

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34
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11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
Ne KouTtpoap fata ungposbie
n/n Tema ypoka Bcero HbIE Tpakriecik | H3yHe odpa3oBaTejibHbIE
He padboTsbl HHUA
padoTsI PeCYpPChI
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 4,09 E’;I@I_H()Tem LOK
KOH(HIYPAIIHS ATOMOB - ps://myschool.edu.ru
[Mepuoauueckuii 3akoH u [leproandeckast https://myschool.edu.ru
) CUCTeMa XUMHUYeCKHX 3eMeHToB /1. U. 1 11.09
MenneneeBa, UX CBSI3b C COBPEMEHHOW T€OpHUEH
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHECHHS CBOWCTB https://myschool.edu.ru
XMUMHYECKUX JIEMEHTOB U UX COCAUHEHUH 10
3 TpyIIaM U neprojam. 3HaueHue 1 18.09
MEPUOIUIECKOT0 3aKOHA U CUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU
Crpoenue BerecTBa. XUMHUYECKas CBA3b, €€ https://myschool.edu.ru
4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 25.09
cBsi3u. BonmopoiHas cBs3b
BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb. https://myschool.edu.ru
5 Crenenb okucinenus. BemiectBa MoJIeKyasspHOTO 1 2.10
Y HEMOJIEKYJSIPHOTO CTPOCHUS
[TonsiTue o aucnepcHBIX cucTeMax. McTuHHBIC U https://myschool.edu.ru
6 KOJIJIOMJIHBIE pacTBOpBL. MaccoBas 101 1 9.10
BEII[ECTBA B PaCTBOPE
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Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

23.10

https://myschool.edu.ru

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHUYeCKOM M OPraHu4ecKoi XUMHUU. 3aKOH
COXpaHEHUsI MACCHI BEILIECTB; 3aKOH COXPaHEHUS
U NIPEBPAILCHUS DHEPTUU IPU XUMHUYECKHUX
peakumsx

13.11

https://myschool.edu.ru

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

20.11

https://myschool.edu.ru

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKuumn»

27.11

https://myschool.edu.ru

11

DeKTpoauTHYeckas aucconuanus. [lonarue o
BOJIOpPOJHOM Toka3atene (PH) pactBopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

412

https://myschool.edu.ru

12

OKHCANTENbHO-BOCCTAHOBUTENBLHBIE PEAKIUH.
[TonsiTHe 006 31eKTpoIM3€e PacIUIaBOB U
pacTBOPOB CoOJIeH

11.12

https://myschool.edu.ru

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMHM»

18.12

https://myschool.edu.ru

14

Meraiubl, ux nosoxkeHue B [lepuoauueckoit
cHCTeMe XMMHUECKUX 3eMeHToB J1. 1.
MeHieneeBa 1 0COOCHHOCTH CTPOCHUST aTOMOB.
OO6mue ¢puznyeckue CBOMCTBa METAIIOB

25.12

https://myschool.edu.ru

15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH P

https://myschool.edu.ru
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HaIIPSHKEHUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIINX METAJIIOB
(HaTpuii, KN, KaJIbINN, MAarHAN, aTFOMUHUAMN )
U UX COeIUHEHUN

https://myschool.edu.ru

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
coeqUHEHNN

https://myschool.edu.ru

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CoeqUHEHNN

https://myschool.edu.ru

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

https://myschool.edu.ru

20

Hewmerannsl, nx nonoxxkenue B [lepunoanueckoin
CHUCTEME XUMHUYECKUX 3yieMeHToB JI. W.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

https://myschool.edu.ru

21

®uU3MYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMETauIoB (Ha pumepe
KHCJIoOpoa, cepsl, hochopa u yriepoaa)

https://myschool.edu.ru

22

XHWMHYECKHE CBOMCTBA TAIIOT'CHOB, CEPhI U UX
COEeqUHEHNN

https://myschool.edu.ru

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

https://myschool.edu.ru

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpEMHUS U UX
COEUHEHNN

https://myschool.edu.ru

25

[IpumeHeHne BaKHEUIIIMX HEMETAIIOB U UX
COEIMHEHUN

https://myschool.edu.ru

26

O00011IeHrEe U cCUCTEMATU3ALINS 3HAHUN 1[I0 TEME
«Hemetabry. BerarcineHus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH U TEPMOXUMHUCCKUEC

https://myschool.edu.ru
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pacuérnl

[Ipaktuyeckas pabora Ne 3. «Permenune

https://myschool.edu.ru

27 JKCIIEpUMEHTANIBHBIX 3aa4 110 TEME 1
"HemeTtasnmsi"y
08 KontpospHas paboTa 1o Temam «MeTauishy u 1 https://myschool.edu.ru
«Hemertaibny
29 Heoprannveckue u OpraHun4ecKie KUCIOTHI. 1 https://myschool.edu.ru
Heopranudeckue u opraHndeckre OCHOBaHHUS
AMdoTepHbIe HEOPraHUYECKUE U OPraHUYECKUE https://myschool.edu.ru
30 coequHeHus. [ eHernueckas CBI3b 1
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
Poss XuMuH B 00€CTIEUEHUH SKOJOTHIECKOH, https://myschool.edu.ru
31 SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEIHUIIUHBI
IIpencraBiaeHus 00 OOIIMX HAYYHBIX TPUHITUITAX https://myschool.edu.ru
32 MIPOMBIIIJICHHOTO TIOJTyYEHHUS BaXKHEHIIINX 1
BEIICCTB
33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 https:/myschool.edu.ru
34 XUMHS ¥ 3J0POBbE YECIIOBEKA 1 https://myschool.edu.ru
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YHEHUKA

» Xumus, 10 knace/ T'abpuensia O.C., OOmEecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»
» Xumus, 11 kmace/ T'abpuensia O.C., OOmecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIbicoBa «Xumus Metoauueckoe nocodue — 6a30BbIil ypOBEHb» - M.:
Hpoda 2022 ron.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0m1as XumMus B TeCTax, 3ajadax, ynpaxueHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KonTposasHbie 1
MIpOBEpOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuemnsn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xinacc: HactonpHas kHUra Ai1s
yuurtens». Yacte 1 — M.: [Ipoda, 2019 ro.

5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I".BBenenckas «Xumus 11 xnacc: HactonbHast kHura s
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.
6. O.C.I'abpuensn, I[1.B.Pemetos, N.I'.OcTtpoymoBa «3agaun mo XMMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipodar, 2021ro.
7. B.I'. lenucoa «Xumus 11 kimacc moypounsie miansl mo yaeouuky O.C.I"abpuensna,
I".I".JIeicoBoii» - Boarorpamy Yuurens 2018ro.
8. M.A.Pa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuenss, N.I".ocTpoymMOB «XUMHUYECKUH SKCIIEPUMEHT B 11kojIe 11 kimacey; - M.:
Hpoda. — 2019 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru I'azera «XuMus» 1 CalT It YIUTENS «51 Uy HA YPOK XUMHID
http://him.1september.ru Exunas komtekmus [IOP: TIpeaMerHas KOMUTEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYYHBIE SKCIICPUMEHTBI: XUMUSI.
Komnexkius Poccutickoro o0mieo0pa3oBaTensHOTO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onumiuaa mKoJIbHUKOB [0 XHMHH
http://chem.rusolymp.ru Opranuueckast XUMUsL: JIEKTPOHHBIN YUSOHHK s CPE/IHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JICKTPOHHBINH YIeOHUK

http://www hemi.nsu.ru OTKpeITHIH KOMUTEHK: XUMHESI

http://www.chemistry.ru JlucranionHast MMM 10 XUMHUH: TEIEKOMMYHHUKAIHOHHBIN
00pa3oBaTeNbHBIN TPOCKT
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