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MNOSACHUTEJIbBHAS 3AIIMCKA

[Iporpamma Mo XUMHHM Ha YpOBHE CpeaHero oOmero oOpa3oBaHHs pa3padOTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoii ®enepanuny,
TpeOOBaHMI K pe3ysbTaTaM OCBOCHUS (enepaabHOH 00pa3oBaTeNbHOM MPOrpaMMBbl CPEIHEro OoOIIero
obpazoBanus (POII COO), mpencraBieHHbIx B DeneparbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom KoHuenuuum mnpenogaBaHus ydyeOHOro mnpeaMera «XHUMHUS» B
oOpa3oBaTeNbHBIX OopraHu3anusx Poccuiickoit @enepannu, pealu3yoUuX OCHOBHbIE 00pa30BaTelIbHbIE
MIPOrpaMMbl, U OCHOBHBIX MosiokeHni «CTpaTerun pa3BuTus Bocriutanus B Poccuiickoit @enepanyu Ha
nepuon 10 2025 rona» (Pacnopsxenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/J0B K pa3paboTKe MpOrpaMMbl MO XMMHMH, K OIPEICNIEHHI0 OOIIed cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHUS OOyUaIOIINXCS CpeACTBAMU yueOHoro npeamera «Xumusi» i 10-11
KJIacCcOB Ha ©0a30BOM ypOBHE COCTaBWIM KOHIeNTyanbHbie TmosiokeHuss DOIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COJIEpPKaHUS, pPE3yabTaToB OOydeHHs W TpeOOBaHWW K YPOBHIO
MOITOTOBKH BBITTYCKHHKOB.

XuMmudeckoe 00pa3oBaHUE, MOJTydyaeMOe€ BBITYCKHUKaMH O00IIe00pa3oBaTeIbHON OpraHu3allny,
SIBJIIETCS HEOTHEMJIEMOM YacThio UX 00pazoBaHHOCTU. OHO CIYKHUT 3aBEpUIAIOIIMM ATAIlOM pean3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIMX IIEIOCTHOM cHCTEMe
XMMUYECKOro 00Opa30BaHUs. DTH LIEHHOCTH KacaloTCs IMO3HAHMSA 3aKOHOB MPUPOAbI, (OpMUPOBaHUS
MHUPOBO33PEHUSI U OOLIEH KYyIbTyphl YEOBEKa, a TAKKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHUS K
CBOEMY 3/I0pOBbIO U MpPHUPOJHON cpene. Peanmmsyercs xummuueckoe oOpa3oBaHHe OOydaroUXCs Ha
YpPOBHE CpeaHero ooOmero oOpa3oBaHMsI CPEICTBAMHU YUE€OHOTO MpeaMera «XHUMHs», COACp)KaHUuE H
IIOCTPOEHHE KOTOPOIO OIpeNesIeHbl B MPOrpaMMe MO0 XUMHMU C Y4ETOM CIEUU(PHUKH HAYKH XUMUH, €€
3HA4YeHHUs B MO3HAHUU NIPUPOJIBI U B MaTEPUAIbHOM )KU3HU OOLIECTBA, a TAKKe ¢ y4ETOM OOLIMX Leneil u
IIPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro oouiero oOpa3oBaHUs B
Poccuiickoit ®eneparuu.

XUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT o0coOyi0 pojb B COBPEMEHHOM
LIUBWIM3ALMK, B CO3JaHMM HOBOM 0a3bl MaTepuaibHOM KyiabTypbl. OHa BHOCUT CBOW BKJIaa B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,, B CO3JlaHME IIEJIOCTHOIO IpEACTaBIEeHUs 00
OKpYXKarollleM MHUpe Kak O €IMHCTBE IMPUPOJBI M YellOBeKa, KOTopoe (popMupyeTcs B XUMUU Ha OCHOBE
MIOHMMAaHUS BEIECTBEHHOTO COCTAaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aWMOCBSI3M MEXAY CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOAEHCTBYS C JPYTUMU €CTECTBEHHBIMU HayKaMH, XMMHMsI CTaJla HEOThEMJIEMOM YacThIO
MHUPOBOH KyJIbTYpbl, HCOOXOUMBIM YCIOBHEM YCHEIIHOTO TpyJa W JKU3HU KaXKIOro wieHa oOLIecTBa.
CoBpeMeHHass XUMHUS KaK Hayka cO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOIMH HaIlpaBlieHa Ha
pelieHre riaodaabHBIX MPOOJIeM YCTOMYMBOTO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIETUUECKOI,
MUILEBOH, SIKOJIOTHUECKOW O€3011aCHOCTH U OXPaHbl 370POBBSI.

B cooTBeTcTBHM ¢ OOIMMH LEIIMHM U IPUHIMIIAMU CPEAHEro o0Iero o0pa3oBaHUs COAEpKaHUE
npeamera «Xumus» (10—11 knaccel, 6a30BbIi ypOBEHb H3YUEHHsI) OPUEHTHPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYaOLINXCS, HEOOXOAUMYIO UM JJIsl BRIPAOOTKH MHPOBO33PEHUYECKUX
OpUEHTUPOB, YCIEUIHOTO BKIIOYEHHs] B >KM3Hb COIIMYMa, MPOJOJDKEHHS 00pa3oBaHMS B Pa3IMUYHBIX
001acTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.



CocTaBisirolmuMH TIpeaMeTa «XHUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHUS» H
«OO01mast © HeopraHU4ecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJICP’KaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOI HAYKH: CHCTEMa 3HAHUU M0 HEOPraHWMYECKOW XUMHUU (C BKIIOYCHHEM 3HAHUHN M3 OOIIeH XUMUN)
U OpraHu4eckod xuMuu. QDOpPMHUpPOBAHME JAHHOM CHUCTEMBl 3HAHUN IIPU HU3YYCHUM IpeaMeTa
o0ecrieynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOTO00Opa3Msl BEIIECTB Ha OCHOBE OOLIMX MOHSATHIA,
3aKOHOB Y TEOPUN XHUMUHU.

Crpykrypa comepkanus KypcoB — «Opranudeckas XuMus» U «O0Ias 1 HeOpraHu4IecKast XUMHUSI
copMHupoBaHa B TMpOrpaMMe IO XHMMHHM Ha OCHOBE CHUCTEMHOTO MOJX0Ja K HM3Y4YEHHUIO y4eOHOTO
Marepuaga U oOOyCJOBJIIEHa HMCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHUW Ha OIPEACIIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKON XMMHUU BEIECTBA pPaccCMaTPUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOpUHU CTPOEHUSI OPraHUYECKUX COEAMHEHHUH, a TaKKE€ Ha YPOBHE CTEPEOXUMHUYECKHUX U
AIIEKTPOHHBIX MPEJCTABIEHUNH O CTpoeHHM BemecTB. CBeneHus 00 M3ydaeMbIX B Kypce BEIIECTBaX
JIAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB /10 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coelunHeHui. B kypce
OpraHMYecKOM XHMMMM [OJIy4alOT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OOIEro
00pa3zoBaHus MEePBOHAYAIBHBIC MPECTABICHUS O XUMHUUECKOM CBS3H, KJIACCU(DPUKAITMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOM peaKIIiu.

[Tox HOBBIM YyIJIOM 3peHus B mpeaMere «XHUMHs» 0a30BOr0 YpOBHS paccCMaTpPHUBAETCA M3YUEHHBIH
Ha YpOBHE OCHOBHOI'O OOIIero o0pa3oBaHusl TEOPETUUECKUN MaTepual U (PaKTOJIOTHUECKUe CBEACHUS O
BEIIECTBAaX M XUMUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHUYeCKas XUMUSD)
oOyyarouuMcsi TPeIOCTaBISIETCd BO3MOXKHOCTh OCO3HAaTh 3HA4YeHHE IEPUOJIMYECKOr0 3aKOHa C
OOLIETEOPETUUECKUX M METOJOJIOTMYECKUX TO3MIMM, TIIy0Ke TOHATh HCTOPUYECKOE H3MEHEHHeE
(YHKIIMIHA 5TOTO 3aK0HA — OT 0000IIAOIIEH 10 OOBICHSIONMIECH U TPOTHOZUPYIOIICH.

Enunnas cucrema 3HaHW O BaXHEWIIMX BEHIECTBaX, MX COCTaBe, CTPOCHHUM, CBOMCTBaX W
MIPUMEHEHHUH, a4 TaKXke€ O XUMHUYECKHUX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nonosHsieTcst B Kypcax 10 m 11 kimaccoB aneMeHTaMu CoAep KaHUs, UMEIOIIUMU KYJIbTYPOJIOTHUYECKUNA U
MPUKIATHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT MOHHMMAaHHIO B3aUMOCBSI3U XUMHH C JPYTUMH
HayKaMH{, pacKpbIBAIOT €€ poJib B IO3HABAaTEJIbHOM M MPAKTHUYECKOW JEATEIbHOCTU 4YEJIOBEKa,
CHOCOOCTBYIOT BOCHHTAHHUIO YBa)KEHHUS K IPOLIECCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKUX
MPUJIOKEHUH XUMHHU, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0ieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WMH(MOPMALMIO U NPUMEHSATH €€ IS
MIOIOJIHEHMS 3HAHUM, pELICHUS UHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0OBATENbCKUX 3a1a4u. B
LEJIOM coJiep’KaHue ydyeOHOTO mpeaMmera «XHUMHS» MAHHOTO YPOBHS HM3Y4YEHHsS OPHEHTUPOBAHO Ha
dbopMupoBaHHe y OOyYarOMIMXCS MHUPOBO33PEHYECKOW OCHOBBI JI MOHUMAaHUS (PUIOCODCKUX HIIEH,
TaKUX KakK: MaTepuaibHOE EIUHCTBO HEOPraHWYECKOro0 M OPraHU4YecKOro MHpa, OOYCIOBIEHHOCTH
CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM, T0O3HABAEMOCTb IIPUPOJIHBIX SIBJICHUI MYyTEM 3KCIEPUMEHTA
U pelIeHUs] MPOTUBOPEUYUN MEXIy HOBBIMH (DAaKTaMHU U TEOPETUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH SKOJOTHYECKUX MpoOJeM, a Takxke mpobiaemM cOepekeHUs IHEPreTUYecKuX
PECYpPCOB, ChIPbs, CO3/aHMS HOBBIX TEXHOJIOTUN U MAaTEPUAJIOB.

B mnnane pemienust 3amad BOCIUTAHUS, PA3BUTHS W COLMATHM3AIMH OOYYAIOIIUXCS TPUHSTHIC
MporpaMMoON MO XUMHUHU TMOJAXOJAbl K ONPENEICHUI0 COAEpKaHWS W TIOCTPOEHUS MpeaMera
npeaycMaTpuBaoT (GopMHUpOBaHUE YHHBEPCATbHBIX Y4eOHBIX ACHCTBHI, MMEIONIUX 0a30BO€ 3HAYCHHE
JUIS Pa3IMYHBIX BUAOB JESATEILHOCTH: pPEIIeHUs MpoOiieM, MOUCKa, aHallu3a U 00paboTKu UH(OpMAaIINH,
HEOOXOMUMBIX JJIsi MPHOOPETEHHUs OMbITa TMPAKTUYECKOM U HCCIEI0BATENbCKONW JesITeNbHOCTH,
3aHUMAIOLIEN Ba)KHOE MECTO B MO3HAHUU XUMMH.

B npaktuke mpenogaBaHus XUMUM KaKk Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeaHEero oouero o0pa3oBaHUs, MPHU ONPENEICHUN COAEPKATEIbHON XapaKTepUCTUKH Iieneit



M3y4YeHUs] TMpeIMeTa HampaBJICHUEM IEPBOCTENCHHOM 3HAYMMOCTH TPAAUIIMOHHO MpPU3HAETCS
(dhopMHpOBaHHE OCHOB XUMUYECKOW HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHMSI, MPAKTUICCKON
JESTEILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKON TOYKHU
3pEHUsI TAKOU MOJXO0]] K OIIPEICICHUIO 1IeJIel U3YYeHUS IIPEIMETa SIBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHS TJIaBHBIMU IEJSIMH W3YUEHUsS TpeaMmeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBIISAITOTCA:

e (opmupoBaHHE CHUCTEMBI XUMHUYCCKHX 3HAHHA KaK BaKHEHUINEH COCTABIISIFOIICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM JIeKaT KIIIOYEBBIE MOHATHS, (yHIaMEHTaJIbHbIE
3aKOHBI U TEOPUU XUMUH, OCBOCHHUE SI3bIKa HAYKU, YCBOCHHE U TIOHUMAHUE CYITHOCTH JOCTYITHBIX
0000IIeHNT MHPOBO33PCHUECKOTO XapakKTepa, O3HAKOMJICHHE C HCTOpUEH WX pPa3BUTUSA H
CTAHOBJICHUS,

e (GopMHUpOBaHME W pa3BUTHE TMPEIACTABICHUNW O HAYYHBIX METOJAaX IO3HAHUS BEHIECTB H
XUMUYECKUX PEaKInid, HEOOXOTUMBIX JUIsl TPHOOPETEHHS] YMEHHH OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M XUMHUYECKHUX SBJICHUN, HWMEIOIIMX MECTO B TMPUPOJE, B TMPAKTUUECKOU U
MMOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUM W CIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAONIOJCHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTFOICHUEM TIPABIIT 0€301TaCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ stum, conmepkaTelbHas XapaKTepUCTHKA IIeIe W 3amad M3ydeHUs TMpeaMera B
mporpaMMe M0 XHMHH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMHU TPHOPUTETAMH B
cucteMe cpeaHero oomiero oOpazoBanus. CerogHss B TPEMNOJAaBAaHWMM XUMHH B OOJBIICH CTENEeHH
OTHa€TCS TPEANOYTCHHE MPAKTHUYECKOW KOMIIOHEHTE COJEpX aHWs OOY4YeHHsS, OPUEHTUPOBAHHOW Ha
MTOJTOTOBKY BBIMYCKHHKA OOIIE00pa30BaTEIbHOM OpraHM3alliy, BIIAJICIONMIET0O HE HA0OpOM 3HAHWM, a
(YHKIIMOHATLHON TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSMH aKTHBHOTO TOJYYCHHsI 3HAHHWH W
MIPUMEHEHHUSI UX B PEATHHON KU3HH JIJIS1 PEIICHUS MPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM npu U3y4YeHHH TpeaMeTa « XUMUsD JOMHUHHUPYIOIIEe 3HaYeHNEe MPUOOPETAIOT TaKKe
LIEJIH U 3aJa4H, KaK:

ajganTanus OOYyJaroIIUXCs K YCIOBHSAM JIMHAMHUYHO Pa3BUBAIOIIETOCS MHUpPa, (OPMHUPOBAHHUE
WHTCJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oOBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIIBHOMY MPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAIUsX, CBI3aHHBIX
C BEIIECTBAMH M UX IPUMEHEHHUEM;

dhopmupoBaHue y OOYYAIOIIMXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUI), HMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE JIJIs PA3IMYHBIX BUAOB JEATEIBHOCTH: peIIeHUs MpoOiieM, TOUcKa, aHallu3a |
00paboTkn mHMOpMAIUU, HEOOXOIUMBIX JJIsi MPHUOOPETEHUS OMbITA JIEATECILHOCTH, KOTOpas 3aHUMAacT
Ba)KHOE€ MECTO B ITO3HAHMHM XHMMHU, a TaK)Ke JId OLEHKHA C MO3MIMHA SKOJOTMYECKON 0e30IacHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIIbHBIX HMHTEPECOB, HWHTEIUIEKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOyuaronuxcs: CoCOOHOCTH CaMOCTOATEIHHO MPUOOPETaTh HOBBIE 3HAHMS MO XUMUU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbIE HH(POPMAIITMOHHBIE TEXHOJIOTHH ISl TIOUCKA
Y aHaJIK3a y4eOHOW U HAyYHO-TIOMYISPHON HHPOPMAITMH XUMUYECKOTO COIepP KaHMUS;

dbopMHpOBaHHE M pa3BUTHE y OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HaOMOATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YACTHOCTH, MpPHU
TJTAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOeKIAEHHOCTH B T'YMaHHCTHUYECKOW HAIMpPaBICHHOCTH XHUMHH, €&
BKHOW POJM B PEIICHUU TJIOOATBHBIX MPOOJIEM PAIMOHATBFHOTO MPUPOJIOTIOIH30BAHUS, TOMOJIHEHUS
DHEPreTHUYECKUX PEeCypCcoOB U COXPaHEHHUs TMPHUPOJHOTO pPABHOBECHUS, OCO3HAHUA HEO0OXOIUMOCTU
OepeXKHOTO OTHOIICHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, & TAKXKE MPUOOPETEHHUS OTbBITA UCIIOJIb30BaHUS



MOJIYYEHHBIX 3HAHWWA JJISi MPUHSITHS TPAMOTHBIX PEIICHUN B CHTYAlUSX, CBS3AHHBIX C XUMHUYECKUMU
SIBJICHUSIMH.

B yueOHOM Mtane cpemHero ooOimero oOpa3oBaHus MpeaMET «XUMHUs» 0a30BOTO YPOBHS BXOJUT B
cocTaB MpeaMeTHO# obnactu «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OOm1ee yncIo 4acoB, OTBEIEHHBIX IS H3yYCHUSI XUMUH, Ha 0A30BOM YPOBHE CPEIHET0 00IIero
oOpa3oBanus, cocTaBisietT 136 gacos:
B 10 xacce — 68 yaca +24 pe3eps (2 4ac B HEZIENIO),
B 11 xacce — 68 yaca (2 yac B HEZCIIO).



10 KJIACC
COJEPKAHUE OBYYEHUA
OPI'AHUYECKAS XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHuueckux coequHennii A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKHMX BeHIeCTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne O  KiIacCHpUKANIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHUH (cucreMaruyeckas) W TpPUBHAJIbHbIE Ha3BaHUS BAKHEHIIMX
MIPEACTABUTENEHN KIACCOB OPraHUYECKUX BEILIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX IMPEBpAlllEHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaOIIOJIEHUE U ONHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYIIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocTeuimne
MIPE/ICTaBUTENN aJIKaHOB: (pU3MuUeckue M XUMHUYECKHE CBOMCTBA (peakuMy 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKHUM pAl. DTWIECH U MPOINWIEH — MPOCTEeUIIne
MIPE/ICTAaBUTENIN AJKEHOB: (PU3MUECKHe W XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMUS,
rajJlor€HUpPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJMMEPU3ali1), NOJy4eHUE U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBoiictBa (peakuust mnosmmepusauuu). IlogydeHune CHHTETHMUECKOrO KaydyyKa M PE3HHBI.
[uknoankadsl.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
IIPOCTEHUIINI NpeACTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NUEeCKre U XUMUYECKUE CBOICTBA
(peakuuu ruipupoOBaHus, ralor€eHUPOBAHNUS, TUAPATALlUH, TOPEHHUS), IOJyYeHUE U IPUMEHEH HeE.

Apensbl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHME UM XMMHUYECKHME CBONCTBa (peakuuu
rajJJoreHUPOBaHUS W HUTPOBAHUSA), IMOJIydeHHE U INpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoUCmMea (peakyuu 2ai02eHUpO8anus U HUMpOBanus), noayieHue u
npumeHnenue. TOKCHMYHOCTH apeHOB. ['eHeTHueckas CBSA3b MEXIy YIVIEBOJOPOJAMH,
IIPUHAUIEKANTUMU K Pa3JIMYHbIM KJIacCaM.

[IpupoiHBIe UCTOYHUKU YTI€BOJOPOJOB. [IpupoHbli ra3 U nonyTHble HEQTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTkM He(TU: IEeperoHkKa, KpPEeKUHT
(TepMHuEeCKHM, KaTamuTHYeCKuil), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBII yroJib U POIyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUs] BELIECTB U MX NPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE ITUIIEHA U U3YyUEHHE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Maccbl, 00BbEMaA, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WM TMPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJTYKTOB PEAKIIUH).




Kuciopoaconep:kaiue opranudeckne coeJuHeHus

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXAy MOJIEKYIaMU CIIUPTOB. JleificTBHe MeTaHOoIa U 3TaHOJa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMHA METAJUIAMHY, KAUeCTBEHHAS PEaKLIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. [IpumeHeHHWe TriMLepUHA U
STHUIICHTJTUKOJISL.

@®eHol: CTPOCHHE MOJEKYNbI, (U3UYECKUE W XUMHUYECKHE CBONCTBA. TOKCHYHOCTD
¢denouna. Ilpumenenue genona.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBAa (pEaklIWU OKHCICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC PEaKIINH),
MOJTyYEeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpOCHHUE, PU3NIECKUE M XHUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuUKANNN), TONydeHHe W TpuMeHeHHe. CTeaprHOBas W OJIEMHOBas KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble dpHUPBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX S(PHUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. buosiornaeckas posab KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBoaoB (MOHO-, - U Mmojaucaxapuisl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaom memau(ll), oxucieHume aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHoBIEeHHE, OpOKEHHE TJIOKO3bI), HAXOXJICHUE B TPHUPOJIE,
npuUMeHeHue, ouonoruueckas poiib. otocunres. OpykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUE CBOMCTBA Kpaxmala (THAPOJIN3, KAaueCTBEHHAs PeaKius ¢ HOJI0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcozeprkale OpraHn4eckKue CoeJMHEHUS!.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOIEKYISpHBbIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEJIKOB: THUAPOJIH3, JACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
ONHCAaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEJNKOB MpH HarpeBaHWH, LBETHHIC
peakiuu OEIKOoB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPU3aLMH, CPEIHsAs MoJIeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U TOJIMKOHICHCALIMSL.

DKClepUMEHTANIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MPEBPAILlEHUI: 03HAKOMJIEHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHHTE3, KiIaccu(uKalus, TIEepUOJNYHOCTh, HAOIIOJCHUE, W3MEpPEHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHME BEUIECTBa, (PM3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUSI.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOTH: MUILEBBIE IPOTYKTHI, OCHOBBI PAlIMOHATIBHOIO ITUTAHUS, MOIOIUE CPELICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC.
OBHIASI N HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo artoma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTany, S-, p-, d- amements. OcobeHHOCTH
pacrpeiesieHdst JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBpeMEHHOM TE€OpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrpoeHue BemecTBa. XHUMHUYECKas CBS3b. BUIbI XUMHYECKOW CBS3M (KOBaJEHTHAs
HEMoJIApHas W TOJSpHAas, MOHHAas, MeTajulhyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJICHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DneKkTpooTpUulaTenbHOCTh. CTenenb okucieHrs. oHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[Tonsatue o gucnepcHbIX cuctemax. VMICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudpukanuss HeopraHumueckux coequHeHuil. HomeHkiaTypa HeOpraHWYeCKHX
BemlecTB. ['eHeTHueckass CBSi3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIacCaM.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iM4HbIX (akTopoB. OOpaTHMbIe peaklyu.
Xumudeckoe paBHoBecue. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

OnekrponuTudeckas gucconuarnys. CuinbHble W cliadbie d7eKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX MPEBPAILIECHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaeMeHToB J[. M. MenneneeBa», u3ydeHue
MOJIEIe KPUCTAUIMYECKUX peméToK, HaOMI0/IeHHne W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNieJIEHNuEe CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MpaKTU4YeCKOl paboThl «BiusHue pa3ianuHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI ¢ UCMOIB30BAHUEM MOHATUS «MACCOBast JOJISI BELIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoauyeckoil cuUCTEME XMMHUYECKUX
anementoB JI. M. MengeneeBa U 0coOeHHOCTH CTpoeHHs aToMoB. (Dusnueckue CBONCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIMX HEMETaJUIOB (TaJlorTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeUHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHNe BaXXKHEMILINX HEMETAIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue metaioB B Ilepuonnyueckoi cucteMe XUMHUECKUX AJIEMEHTOB /[l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaijioB. O6miue
¢buznueckue cBoiicTBa MeTawioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSHKEHUN
METAJJIOB.

XUMUYECKUE CBONCTBA BaXHEHIIMX METANIOB (HATpUM, Kaiuuil, KalblHi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3YYEHHMS BEIIECTB W HX MPEBpAlICHUN: H3ydEHUE
KoJuleKinu «MeTamibl U CIjaBbl», 0Opa3l0oB HEMETAIIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a/a4, HaONIOJIeHWe W  ONHUCaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE THUIPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT W MIENOYel, KaueCTBEHHBIE
peaklK Ha KaTUOHBI METAJIJIOB).



Pacuérnsble 3amaum.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO0 WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, ECIIM OJHO U3 BEIIECTB HUMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecie4eHIHN SKOJOTUYECKOM, SHEPTETHUECKOM U MUIEeBOW 0€30MacHOCTH,
pa3BuTMM MeaMIuHbL. [loHATME O HaydHBIX METOJAaX IIO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuum.

[IpencraBnenns 00 oOmMUX HAYYHBIX MNPUHLOUNAX T[POMBIIUIEHHOTO TIOJXYYSHHS
BAKHEUIINX BELIECTB.

UYenoBek B MHpEe BEUIECTB W MAaTE€pUATOB: BAXKHEHIINE CTPOUTENBHBIE MAaTE€pHAbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHallbl Ul DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XHWMHUS U 3JI0pOBbE YEJIOBEKA: IMPAaBWJIA HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
IpaBuiia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XMMUHU B IOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBSA3€H MPU U3YyYEHHH OOIel M HeOpraHM4eCKOH XUMUU B
11 kyacce OCyIIecTBIACTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MTOHSATHIA,
TaK ¥ NOHATHMH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAayudHbIM (akT, Tumore3a, 3aKOH, Teopus,
aHalnM3,  CHHTE3,  KilaccuuKanus,  NEepUOAUYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SIBICHUE.

®du3nka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUil YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIIeCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO35CTBEHHOE IIPOU3BOJICTBO, MULIEBast
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaioB, 3JEKTPOHHASI IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA IIPOTPAMMBI 110 XUMHWKU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3y/IbTaTaM OCBOCHHUS 00yJatOIUMUCS
IIPOrpaMM CpesiHero oouiero oopa3oBanus (JIMYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM).
Hayuno-meToanueckoil OCHOBOM il pa3paOOTKH JIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pE3YyIbTAaThl OCBOEHHUSA IMpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATENbHOW JEATENBHOCTH B COOTBETCTBMM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU TPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBIIEHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE LICHHOCTEHN, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM AEATENBHOCTHU MPH CO3/1aHUM YU€OHBIX IPOEKTOB,
peleHnH y4eOHBIX M [T03HABaTEIbHbIX 33J1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYruX
IIPU aHAJIM3€ PA3IMUHBIX BUJOB y4eOHOI 1eATeIbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKM €CTh pe3yjibTaT JUIMTENbHBIX HaOII0JICHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTEpPECa M [IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHalIu3e
nH(pOpMAIIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHUE W TIOCTYNKH CBOUX TOBApPHUIIEH C TO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DPU3UYECKOMY U IMCUXUYECKOMY 37]0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAaHMS [IEHHOCTH TMPaBWJI WHIWBUIYAILHOTO M KOJUIEKTHBHOTO 0O€30TacHOTO
MOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIIUX 3/I0POBBIO M )KU3HU JTIOJICH;

OCO3HAHUS TOCJECACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYECK (YIMOTPEOIECHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCnuTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUECKOM M IPYTrUX BUIAX JIEATEITLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynaymieit mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HIHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS NEHCTBUM, MPHUHOCAIINX BpEl OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
JESITEeNFHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU [IEJIOCTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEM



MHpE KaK O €JIMHCTBE MPUPOJbI M YEJIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: IpoOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYPBI, PEIICHUH TII00ABHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOMA,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/a M AKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YIeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW T'PAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB TIIO3HAHUS,
WCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHHSI JIIS
aHalM3a U OOBSICHEHUs SIBJIICHUU OKPYKAIOIIETO0 MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIIOYCHHST HA OCHOBE HAYUHBIX (PAKTOB M UMEIOIITUXCS JIAHHBIX
C LEJBIO MOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs TTPoOIemM
B peaJIbHbIX KU3HCHHBIX CUTYaIUIX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW TO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pPa3audHbBIX cdepax npodeccHoHaTbHON
eI TEILHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS Y4YeOHOro mpeamera «XWMHUS» Ha YpPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HaAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIC TIOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHeE);

YHUBEpPCAIbHBIE yueOHbIe JICACTBUSA (mo3HaBaTeIbHEIE, KOMMYHHKaTUBHBIE,
peryiasTuBHBIC), obecrneunBaronie (GopMuUpoBaHHE (PYHKIIMOHAIBLHONW TPaMOTHOCTH |
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CHOCOOHOCTh ~ OOYyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBAaTh M aKTyadU3UpOBaTh NpoOIEeMy, BCECTOPOHHE €€
paccMaTpHuBarth;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMH;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJIEHUSI — BBIAETATH
XapaKkTepHble TMPU3HAKK TOHATUH M YCTaHaBIMBAThb WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE TOHITHS I 00BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHHIA,



BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BEIIECTB U XUMUYECKUX PEAKLIUi;

yCTaHABIMBAaTh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTb JIOTUYECKUE PpACCYXACHMSI (MHIAYKTUBHBIEC, JAECAYyKTUBHbIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJeu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUYECKOW peaknuu — TPU pPEHICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUIS BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3yYaeMbIX BELIECTB U XMMHUUECKUX PEaKLIUM.

2) 6a3oBbIe HCCIEA0BATENbCKUE € CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHMS BEILECTB U XUMUYECKUX PEAKIIHIA;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (opMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOMI0OJaTh 3a XOJIOM MPOIEcca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOM HCCIEA0BATENbCKOM U MPOEKTHOM JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaydHO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JJOCTOBEPHOCTb U HEIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIle METOJBI NMPH TOUCKE U OTOOpe
uHpopMalny, HeOOXOAUMOM /ISl BBIMIOTHEHHsI YY€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY TpencTaBieHUs UHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIA SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHdopmaluen: TPUMEHATh MEXNpeAMETHble ((U3MYEeCKue W MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBI, POpMYIibl, a00peBUATYpPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHUMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUAMM:

3aJjaBaTh BOIPOCHI MO CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATh CBOM MPEUIOKEHHS OTHOCHTEIBHO BBINOJHEHUS
IIPEVI0KEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOU AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBINOJHEHUM XHMHYECKOTO
HKCTIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,



peanu3anyu y4eOHOTO TMpoekTa ¥ (POpMyaHpOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
WCCIIEIOBAaHUH IMTyTEM COTJIACOBAHMS MO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMY J1eliCTBUAMM:

CaMOCTOSITENIBHO IJIJAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIHMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JIECHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTM HAa OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHbIe pe3yapTaThl OCBOCHMSI Kypca «OpraHudeckast XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKH OOOCHOBAHHOIO OTHONIEHHS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIeKTpPOHHAsi 000JI04YKa aTromMa, MOJIEKYJIa, BaJIEGHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBSA3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, W30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPOJIbI, KUCIOPOJ U a30TCOJEpIKAIINE COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAallhe B OCHOBE NOHMMAaHUs
MPUYUHHOCTH U CUCTEMHOCTU XUMUYECKHX SIBJICHUHN, (PAKTOIOTUUECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITUH, yCTaHABIUBAThH
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUS U
MpeBpalICHUN OPraHUYeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpalIéHHON) (GOpMyNl OpraHM4eCKUX BEIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHM YCTAaHABIMBATH MPUHAATIE)KHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB [0 MX COCTaBYy M CTPOEHHUIO K OINpENeNEHHOMY KIAcCy/Tpylie COoeIuHeHUN
(YrneBoJOpoabl, KUCIOPOJ W a30TCOJEpXKAallMe  COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), TaBaTh UM Ha3BaHUA o cuctemarnuyeckoil HomeHkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIE Ha3BAaHUS OTAENBHBIX OPraHUYECKHX BEIIeCTB (ITUJICH, MPOIHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCIIOTA, IIII0OKO03a, (PyKTO3a,
KpaxmaJi, IeJITI0J103a, TJIULHH);



Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemectB A. M. ByrnepoBa misi 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

Cc(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE W
XMMHMUYECKHUE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, STaH, JTWJICH, MPONWJICH, ameTWieH, OyraameH-1,3, merunOyramueH-1,3, OeH3on,
METaHOJI, 3TAaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
T€HETUYECKYIO CBSI3b MEXKIYy HUMHU yYpaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX DPEAKIHH C
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, TPUPONHBIM Ta3, Yrojp), CHOCOOBI HUX MEPepadOTKU U MPAKTUYECKOE NpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCIECHUS [0 XMMHUYECKUM YpaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOYKTOB PEaKIUN);

c(hOopMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHWI 00 OCHOBHBIX METOJAaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUM BEIIECTB M XUMHUYECKHX SIBJICHUI
(HaOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS VISl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsAX, CBA3AHHBIX
C BELIECTBAMH U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N H
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUHU C MPaBWJIAMU TEXHUKH 0€30MaCHOCTU
mpu oOpallleHuu ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IIPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEeaKUUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHMI COONIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTOo
MOBEACHUA B OBITY U TPYHOBOH [EATEIbHOCTH B LEISX COXPAHEHHS] CBOETO 3/0POBbA U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONPENEIEHHBIX OpPraHUYECKUX BeUIeCTB, NMOHMMas cMbici mnokaszarens [I/IK, moscHaTs Ha
IIPUMEpPAxX CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JAEHCTBHS HAa OPraHU3M
YEJI0OBEKA;

JUIL O0Yy4YaroLIMXCsl ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEILECTB U XUMUYECKUX SBJICHUH;

JUIL  cHenbIX M CcAa0OBHIAIMIMX OOYYAIOUIUXCSA: YMEHHE HCIOJIb30BaTh pPelbeHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyt.



11 KJIACC
[IpeameTHbIe pe3ynbTaThl 0CBOEHUA Kypca «O01Ias 1 HeopraHu4decKasi XUMUsD» OTPAXKAIOT:
- chopMHPOBAHHOCTh MPEACTABICHUN: 0 XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPAKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOMN CpEAE;

-BJIaJICHUE CUCTEMON XMMHYECKUX 3HAHUI, KOTOPAask BKIIFOYAET: OCHOBOIIOJIArarolne
MOHATHS (XMMHYCCKHIA JJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BbEM, BAJIGHTHOCTD, JIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb
OKHUCIICHUs, XUMUYECKasi CBSI3b (KOBAJICHTHAsI, MOHHAS, METAJNIMYECKasi, BOJOPOIHAS),
KpUCTaJUTHYECKasi PeméTKa, TUITbl XUMUYECKUX PEaKIUi, PacTBOP, JICKTPOITHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTHUECKAS UCCOIUALINS, OKHCIUTENh, BOCCTAHOBUTENH, CKOPOCTh
XUMUYECKON PEeaKIiy, XUMHUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TCOPHUIIIECKTPOIUTUIECKON
aucconranuu, nepuoauyeckuil 3akoH /1. . Meneneesa, 3aKOH COXpaHEHHSI MACChI BEIIECTB,
3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUH TIPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, MUPOBO33PEHUECKHE 3HAHNUS, JIS)KAITNE B OCHOBE TIOHUMAaHHMS
MPUINHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30T11aCHOM HCIOJIh30BAHNUN BAKHEUIITUX HEOPTAHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTHYECKOM JCSITEIIBHOCTH YEIIOBEKA;

-c(hOPMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHBIC MPU3HAKU TIOHSITHH, YCTAaHABINBATh
HX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPHU OMNHCAHMM HEOPTaHWYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

-C()OPMUPOBAHHOCTh YMEHUN HCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJMKY JJISi COCTABIICHUS
(dbopMyn BelIECTB M YpaBHEHUH XHMHUYECKUX pEaKIui, CHCTEMaTHYEeCKYl0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BEIICCTB (yrapHbIid ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralméHas W3BECTh, HEraméHas H3BECTb, IUTbEBAas COJA, MUPUT U
Apyrue);

-COPMUPOBAHHOCTh YMEHUH ONpPENEeNsTh BAJICHTHOCTbh M  CTENEHb OKHCIICHUS
XUMUYECKUX DJIIEMEHTOB B COCAMHEHMSX pA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOM CBS3U
(KoBajyieHTHAsi, MOHHAsA, METAJJIMYECKas, BOJOPOJHAS) B COCIUHEHUSIX, TUI KPUCTAIMYECKOMN
pEeIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKY/IsipHAsl, HOHHAsI, METaJUIMYECKas), XapaKTep
Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUN;

-c()OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPHUHAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe coelnHEeHUH (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

-cOPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICI Mepuogudeckoro 3akoHa J[. W
MenzeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

-cOpPMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. W.
MeHneneeBa, WCHOJB3YS TMOHITHS «S-, P-, O-3J€KTPOHHBIE OPOHMTANINY, «IHEPreTUUYECCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XMMHUYECKHUX DIEMEHTOB U UX
COEIMHEHMH 1o nepuodam u rpynnam llepuoaudeckoil cucreMbl XuMuueckux snementos 1. 1.
Meneneena;



-c(popMHpPOBAaHHOCT YMEHUH XapaKTepH30BaTh (OMHCHIBATh) OOIIHME XUMHUYECKHUE
CBOMCTBAa HEOPraHWYECKUX BEILECTB pA3JIUYHbIX KJIACCOB, IOATBEP)KAATh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

-c(popMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMUYECKUE PEAKUIUHU IO Pa3IMYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrlollMX BELIECTB, TEIUIOBOMY J3(PQEKTy peakiuH,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

-c(hopMHPOBaHHOCTH YMEHHI COCTABIIATh YPAaBHEHHS PEAKIMHA Pa3IMYHBIX TUIIOB, TIOJTHbIE
U COKpaIIEHHBIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHSI, IIPH KOTOPBIX 3TH
peakuuu uAyT 10 KOHIIa,

-C()OpMUPOBAHHOCTh YMEHU MTPOBOUTH PEAKLINH, TOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB pa3IMYHbIX HEOPraHUYECKUX BEIECTB,

-C()OpMUPOBAHHOCTh YMEHUI PACKPHIBATH CYITHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIICHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

-C()OpMUPOBAHHOCTH YMEHHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeaKIMU OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMENIEHHs] XUMHMUYECKOTO DPAaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

-c()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaTh XHMHUYECKHE IPOIECCHI, JIekallue B
OCHOBE IPOMBIIIJIEHHOTO MOJYyYeHHs] CEpHOM KHUCIOTHI, aMMHaKa, 3KOJOTHYEeCKUX Mpobdiemax
XMUMHUYECKOTO MTPOU3BOJICTBA;

-C)OPMUPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJil BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
uiu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO 3(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

-chOPMHUPOBAHHOCTh YMEHHUH COOJIO/IaTh MPaBHJIa MOJIH30BAHUS XUMUYECKON MOCYI0N U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKE IIPpaBUiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

-C)OPMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATh M BBINOJHITH XUMHUYECKHH HKCIEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO UHAUKATOPA, BIUSHUE Pa3INYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro OoOMEeHa, KayeCTBEHHbIC pPEaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3aja4 no Temam «Metamib» u «Hemerasiby)

-C()OPMUPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAIM3UPOBATH XMMHUYECKYI0 HH(OPMAIUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCcOBOMl KOMMYyHHKaluu, WHTepHET u
APYTHX);

-c)OPMUPOBAHHOCTh YMEHHH COONMIOaTh MpaBUjia 3KOJOTHYECKH IeJIecO00pa3HOro
MOBeJIeHUsI B OBITY W TPYJOBOM JEATENbHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpPY’KaIOIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
oTpeeNEéHHBIX BEUIECTB, MOHMUMAas cMbIch mokazatens [1JIK, moscHATs Ha mprMepax CrocoObI
YMEHBILIEHUS U NPEJOTBPALICHHS UX BPEJHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

-n7s1 oOy4arouXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,

-JUIsL CHEMBbIX M CINa0OBHIAMIMX OOy4aromUXCs: YMEHHE UCIONb30BaTh pelibe(HO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitis ans 3anucu xumudeckux Gopmyit.



TEMATHYECKOE IINIAHUPOBAHHUE 10 kaacc

N KoaunyecrBo yacos DJIEeKTPOHHbIE
°
w/n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B KonTpoasubie | [Ipakruueckue (ungpossbie)
cero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. Teoperudeckue 0CHOBBI OPraHN4YecKO XMMHHU
11 [Ipenmer oprannueckor XumMun. Teopusi CTPOEHHUS 6 0 0 bubnuoreka [JOK
' oprannyeckux coenunennit A. M. bytieposa https://myschool.edu.ru/
Wroro mo pazueny 6
Paszpnen 2. Yruesoapopoabl
bu6moreka [IOK
2.1 [IpenenbHBIC YIIIEBOIOPOIBI — ATKAHBI 3 0 0
pel 4 AOPOZ https://myschool.edu.ru/
29 HenpenenbHbie yrieBoI0POIbI: aJKEHBI, 5 0 0 bubnuoreka [IOK
' aJIKaJINCHBI, IIMKJIOATKAHbBI, aJTKHHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMartudeckue yrieBoAa0po bl 2 0 0
P A HOPOA https://myschool.edu.ru/
54 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB U HX 5 0 0 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
95 ['eneTnueckue CBS3M MEXKIY KilaccaMHu 5 0 0 bubnunoreka [JOK
' YIJI€BOJIOPOIOB. https://myschool.edu.ru/
26 CucremaTtu3zanus u 0000IIeHHe 3HaHUI TT0 TeMe No 5 0 0 bubnunoreka [JOK
' 2 «YTIeBoAOPOJbI U UX PUPOTHBIE UCTOUHUKH https://myschool.edu.ru/
57 Kontponsnas padora Nel mo teme «Teopus 1 1 0 bubnunoreka [JOK
' ctpoenust A.M. byrieposa. YrieBoaopoab» https://myschool.edu.ru/
Hroro no pazneny 19



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/

Paznen 3. Kuciiopoacoaep:kamme oprannyeckue coenHeHust

bubmuoreka [JOK
A . D 4
3 Criuprei. Geron 0 0 https://myschool.edu.ru/
3.9 Anpnerunpl. KapooHoBbie kucnoTel. Cl0XKHbIE 6 0 1 bubnuorexa [JOK
' 3¢upbI https://myschool.edu.ru/
bubmmoreka [{OK
3.3 v 4 0 0
[ICBOAN https://myschool.edu.ru/
bubmmoreka [{OK
3.4 I1 P 1 0 0
OBTOpEHHe. eterHe saat https://myschool.edu.ru/
Kontponsnas pabora Ne 2 o teme
3.5 «Kucmopoaconepskalie opraandaecKme 1 1 0 bubmorexa LOK
' P P P https://myschool.edu.ru/
COCTMHCHUS
Hroro mo pazmeny 16
Pasnen 4. A3orcoaeprkaiime opraHnyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 5 0 1 Bubmmorexa [IOK
https://myschool.edu.ru/
4.2 ['enernueckas cBsi3b MEXKy KJaccaMH 1 0 0 bubnunoreka [JOK
' OPraHMYeCKUX COCTUHECHUHN https://myschool.edu.ru/
Hroro mo pazgeny 6
Pa3nen 5. buosiornueckn aKTUBHbIE OPraHUYeCKHe BeNeCTBA
bubnuoreka [JOK
5.1 ) B I JI 5 0 1
epMmeHThl. Butamunbl.l opmonsl. JIekapcTBa httos://myschool.edu.ru/
5.9 ['eHeTHUecKue NENOYKN MPEeBPALLICHUS 5 0 0 bubnuoreka [JOK
' OPraHUYECKUX BEILIECTB https://myschool.edu.ru/
5.3 O06o01IeHre 1 cucTeMaTr3arus 3HaHUH. 5 0 0 bubnmuoreka [JOK
' [ToaroToBka K KOHTPOJIBHOU padoTe. 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/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

5.4 KouTtponsHas padora 1
Hroro 10
Pasznen 6. BbicokomosiekyJisipHbIe COeTUHEHHS
bubmmoreka [{OK
1 I1 . K .B
6 FIACTMACCRL. Ray=TyKH. BOJOKHA > https://myschool.edu.ru/
6.2 Buorexnonorusa 1 bubmorexa IIOK
https://myschool.edu.ru/
Hroro mo pazueny 6
Pa3znen 7. IllonBenenue uToros
bu6mmoreka [IOK
7.1 006006 i 2
ODIEHHE SHATHH https://myschool.edu.ru/
. bu6mmoreka [IOK
7.2 I1 5] 1
0JITOTOBKA K KOHTPOJILHOU padboTe httos://myschool.edu.ru/
7.3 Hrorosas koHTposbHas padoTa 3a kypc 10 kiacca 1 bubnuoreka [IOK
https://myschool.edu.ru/
7.4 Hrorosoe 3auarue 1
Hroro 5
68 +2
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME Jaca

pes3eps



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

11 kaace

Ne KoamuecTBO 9acoB DJIeKTPOHHBbIE
n/ HaunMeHoBaHHe pa3aejioB U TEM NMIPpOorpaMmMmabl B KOHTpOJIbHBIe HpaKanecx_ (III/I(prBI)Ie)
n cero padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atomoB. [13 u I[ICXD 1. U. bubnuorexal [OK
1.1 7 1 0
Memneneesa https://myschool.edu.ru/
bu6moreka [IOK
1.2 C .M 0 24 1 1
TpoeHue BenecTsa. MHOrooOpasue BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 X 17 1 0
HMITHECKHE peariin https://myschool.edu.ru/
Hroro mo pazgeny 48
Pazgen 2. BemrecTBa U X CBOIiCTBa
bu6moreka [IOK
2.1 K 2 0 0
AacCupUKANIA BeIIECTS https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Meramisl 3 0 0 https://myschool.edu.ru/
bubmuoreka [JOK
2.3 H 2 0 1
eMeTaILIbt https://myschool.edu.ru/
bu6 OK
2.4 Heopranudeckue 1 opraHM4ecKue BenecTBa 6 0 0 h tI/tIszI:I;I/(r);\e/zshlg)lol.e du.ru/
2.5 | CBA3b HEOPraHUYECKNX U OPTaHUUYECKUX BEIECTB 5 1 0 bubmorexa OK
' p p m https://myschool.edu.ru/
Hroro no paszneny 18
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Pa3gen 3. Xumus u ;Ku3HbL

3.1 XHUMHS ¥ )KA3HD 2 bubmmnorexa IIOK
. https://myschool.edu.ru/

Htoro 1o pazjen bubnuorexa [JOK
PR 2 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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HOYPOYHOE ININIAHUPOBAHHUE 10 kaacc

N KoauuecTBo yacoB DJIeKTPOHHBbIE
o
Mara uudposbie
n/ Tema ypoka Konrtpouasn | IlpakTHyeck
Bcero H3yUYeHHs o0pa3oBaTe/bHbIE
n padoTsbI padoThI
pecypcsl
Pasznen 1. Teopernueckue 0CHOBBI OpraHnyeckoii xumuu (6 4)
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 0 0 6.09 bubnuorexa [JOK
pa3BUTHUE U 3HAYCHUE ' https://myschool.edu.ru/
9 Teopust cTpoeHUsI OpraHUYECKUX COCTUHEHNN A. 1 0 0 8.09 bubnuoreka [IOK
M. bytiiepoBa, €€ OCHOBHBIE ITOJIOKEHUS ' https://myschool.edu.ru/
[IpencraBnenue o KI1acCUPUKAIMA OPTAHUIECKUX
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1 0 0 13.09 bubmorexa OK
' P ' https://myschool.edu.ru/
TPUBHUAIIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
Howmenknarypa. BanentHocts. [lonsTre o bubnuoreka [IOK
4 1 0 0 15.09
TOMOJIOTHH U TOMOJIOTaxX. https://myschool.edu.ru/
bu6mmoreka [JOK
5 N3omepust u e€ BubI 1 0 0 20.09
P A https://myschool.edu.ru/
. bubnuoreka [JOK
6 THuIbI XUMUYECKUX PEAKITU 1 0 0 22.09 1
https://myschool.edu.ru/
Paznen 2. Yraesogopoani (19 u)
bubmuoreka [JOK
7 [IpupoaHbIil ¥ MTOTYTHBIN ra3bl 1 0 0 27.09
PHpo It https://myschool.edu.ru/
. bubnuoreka [JOK
8 AJNKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUN PsJL 1 0 0 29.09 »
https://myschool.edu.ru/
. bubnunoreka [JOK
9 AJKaHBI:CBOWCTBA ,1I0JYyYEHUE U IPUMEHEHNE 1 0 0 4.10 »
https://myschool.edu.ru/
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bubmuoreka [JOK

10 AJKeHBI: COCTaB U CTPOECHHUE, CBOMCTBA 6.10
p https://myschool.edu.ru/
. bubnuoreka [JOK
11 AJKEHBI:CBOWCTBA ,[1I0Jy4CHUE U IPUMEHEHUE 11.10 1
https://myschool.edu.ru/
bub6mmoreka [{OK
12 ANKaaMeHb! :00mas XapaKTepUCTHKA 13.10
s B P P https://myschool.edu.ru/
13 Anxanuensl. CpoiictBa.lIpumenenue. [lomyuenue 18.10 bubnuorexa [JOK
CUHTETUYECKOIO KaydyKa U PE3UHBI ' https://myschool.edu.ru/
bubmmoreka [{OK
14 HUKJIOQIKAHbI 20.10
1 https://myschool.edu.ru/
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOECHUS,
. . . bubmuorexa [JOK
15 TOMOJIOTHYECKHUN psAZl. ALETUIIEH — IPOCTEUIINI 25.10
https://myschool.edu.ru/
MPEeACTaBUTEh ATKUHOB
XUMHUYECKUE CBOMCTBA, MOJyYEHUE U TPUMEHEHUE bubnuoreka [IOK
16 27.10
AJIKUHOB https://myschool.edu.ru/
bu6mmoreka [IOK
17 Apenb1.O01as XxapakTepucTUKa 08.11
P H P P https://myschool.edu.ru/
18 ApeHbl: OEH30J1 U TOJIYOJI. 1011 bubnunoreka [JOK
CaoiictBa.llonyyenue.lIpumenenne ' https://myschool.edu.ru/
19 [IpupoaHbIe ICTOYHUKH YTII€BOI0POI0B. CrtocOObI 1511 bubnnoreka [JOK
nepepaboTku HePTH ' https://myschool.edu.ru/
20 [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB: 1711 bubnnoreka [JOK
KaMEHHBIN yroJib ' https://myschool.edu.ru/
21 ['enernueckas cBs3b yrieBoA0pPOIOB, 9211 bubmuoreka [JOK
MPUHAISKAIMX K PA3JIMYHBIM KJlaccaM ' https://myschool.edu.ru/
29 I'eneTnueckas cBsI3b yriaeBOJOPOIOB, a11 bubnuoreka [JOK

NpUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM

https://myschool.edu.ru/

29.11
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23 O06o0mIeHrne U cucTeMaTu3alus 3HaHu| 0 bubnmoreka [JOK
1o TeMe Ne 2 «YT11eBoJ0pOIbl U UX IPUPOJHBIE https://myschool.edu.ru/
HMCTOYHUKI
24 [ToaroroBka Kk KOHTPOJIBHOM paboOTE MO pa3aeIty 0 01.12 bubnuorexa [JOK
«YTIeBO10pOABD) https://myschool.edu.ru/
o5 KonTtpomnsnas padora Nel mo pazmeny 1 06.12 bubnuorexa [JOK
«YTIeBO10pOabD) https://myschool.edu.ru/
Paznen 3. Kuciopoacoaep:xkamme oprannyeckue coennenus (16 u)
26 [IpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U 0 08.12 bubmmoreka [{OK
staHoJ. BonopoaHas cBs3b https://myschool.edu.ru/
97 XUMHUYECKUE CBOMCTBA , TOJTYYEHNE U IPUMEHEHUE 0 13.12 bubmuorexa [JOK
CIIUPTOB https://myschool.edu.ru/
28 MHOroaTroMHbI€ CIIUPTHI: ITHJICHTIIUKOJIb 1 0 1512 bubnuoreka [IOK
TJIULEPUH https://myschool.edu.ru/
29 ®deHoJT: CTpOCHUE MOJICKYIBI, (PU3UIECKUE U 0 20.12 bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA, MIPUMEHECHHUE https://myschool.edu.ru/
30 Anbaerunipl: GopMabACTH U alleTAIbICT U, 0 912 bubnunoreka [JOK
AnietoH https://myschool.edu.ru/
31 OHOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBBIE 0 7.1 bubnuoreka [JOK
KHUCJIOTBI: MypaBbUHAS U YKCYCHAs https://myschool.edu.ru/
32 CBoiicTBa,0JIy4E€HUE, IPUMEHEHHE 0 29.12 Et?:s?;;f/zgﬁoljl.oe Id<u.ru /
33 [IpakTrueckas padota Ne 2. «CBolcTBa pacTBOpa 0 10.01 bubmuoreka [JOK
YKCYCHOM KHUCIIOTBD» https://myschool.edu.ru/
34 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX 0 12.01 bubnuoreka [JOK

KHUCJIOT. FI/I,[[pOJ'II/IB CJIOKHBIX B(bI/IpOB

https://myschool.edu.ru/

17.01
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35

XKupsr: ruapoan3, npuMeHeHne, OnoJornuecKas 1
POJIb )KUPOB. Mblj1a KaKk COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, NX MOIOIIIee JIeiiCTBIE

bubmuoreka [JOK
https://myschool.edu.ru/

bubmmoreka [{OK
36 YrieBopl: cocTaB, KiIacCH(PHUKAIISI U 3HAYCHUC 1 19.01
https://myschool.edu.ru/
37 Mounocaxapuabl.l'ekco3bl.] roko3a. 1 2401 bubnuoteka [IOK
' https://myschool.edu.ru/
bubmmoreka [{OK
38 HCcaxapuIbl: caxaposa 1 26.01
A pHAL P https://myschool.edu.ru/
bu6mmoreka [IOK
39 Kpaxmai u nemtronos3a Kax IprupoIHbIe TOIUMEPDI 1 31.01
P H PHpOsL p https://myschool.edu.ru/
Cucrtematusanus 1 0000I1IIeHNE 3HAHUIN 110 TEME
40 Ne3 «Kucmopoacoaepxaliye opraHndecKue 1 02.02 bubmorexa LOK
A P P P o ' https://myschool.edu.ru/
COCIIMHEHUS M UX HAXOXKJCHHE B JKUBOH MPUPOICH
A1 KP No2 o pazneny «Kucnopoaconepxaniue 1 07.02 bubnuoreka [IOK
OPraHU4YeCcCKUe COCAMHEHUSD) ' https://myschool.edu.ru/
Paznen 4. A3orcoaep:kainme opranndeckue coexuHenus (6 1)
Bbubanorexa LIOK
42 AMMHEBI: METUJIAMUH U aHUJINH 1 09.02 1
https://myschool.edu.ru/
. bubnunoreka IIOK
43 AMMHBI: XUMAYECKHE CBOUCTBA 1 14.02 1
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTEepPHbIC OPraHUYSCKUE
bubmuoreka [JOK
44 COEIMHEHMS, NX OMOJIOTMYECKOE 3HAUYECHUE. 1 16.02
N https://myschool.edu.ru/
CBOMCTBa, MOJTyYECHUE U TPUMEHECHHE AMHUHOKHUCIIOT
benku kak mpupoIHbIE BEBICOKOMOJICKYIISIPHBIC
. bubnuoreka [IOK
45 coemHeHUs. XMMHUUYECKUE CBOMCTBA, MOJIy4YEHUE U 1 21.02

IpUMEHEeHHe OETIKOB

https://myschool.edu.ru/
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HyxkiienHoBBIE KUCTOTBI

bubmuoreka [JOK

46 28.02
https://myschool.edu.ru/
47 ['eHeTnueckas CBsI3b MEXKY KJIACCAMHU OPTaHUYECKUX 01.03 bubnuoreka [JOK
COEIMHEHU N ' https://myschool.edu.ru/
Pa3nen 5. Buosiornyeckn akTuBHbIe oprannyeckue Bemecrsa. (10 1)
bubmmoreka [IOK
48 DepMeHTHI. 06.03
P https://myschool.edu.ru/
b K
49 Buramunsl 13.03 nommorexa LO
https://myschool.edu.ru/
bu6moreka [IOK
50 T"'opmoHsbI 15.03
p https://myschool.edu.ru/
bu6moreka [IOK
51 JlexapcTBa 20.03
P https://myschool.edu.ru/
bu6mmoreka [IOK
52 I1. P. Ne 3. «O6Ha €HHE BUTAMUHOBY 22.03
Py https://myschool.edu.ru/
53 ['eHeTnyeckre IENOYKU MPEBPAILICHUS KUCTIOPOI- U 03.04 bubnuoreka [IOK
a30TCOJIEpKAIUX YrIEBOI0POIOB ' https://myschool.edu.ru/
54 ['eneTnueckure 1ENOYKU MPEBPAILICHUS KUCTIOPOI- U 05.04 bubnuoreka [JOK
a30TCOJIEpKAIUX YrIEBOI0POIOB ' https://myschool.edu.ru/
Pemrenne pacyeTHBIX 3a71a4 1O TeMe
bubnuoreka [JOK
55 «A30TcoepxKale OpraHu4ecKre COeqMHEHUS 1 10.04
. https://myschool.edu.ru/
HX HaXOXJICHHUE B )KMBOU MPUPOJICH»
56 O06001eHne 3HaHU| 0 KUCIOPOa- U 12.04 bubnnoreka [JOK

a30TCOACPIKAIIUX OPTraHUYCCKUX COCAUHCHUAX

https://myschool.edu.ru/
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VYpok — ynpaxkHeHHE 10 TeMe «A30TCoAepKale

bubmuoreka [JOK

o7 OPraHUYECKUE COCUHEHUS U UX HAXOXK/ICHHE B 17.04
Ny https://myschool.edu.ru/
KUBOU MPUPOIC»
Pa3zjnen 6. BbicokomosiekyisipHble coequHenus (6 1)
58 OcHOBHBIE TOHATHSI XUMHH BHICOKOMOJIEKYJISIPHBIX 19.04 bubnuorexa [JOK
coemHeHn. VICKyCCTBEHHbBIE MOJIUMEPDI ' https://myschool.edu.ru/
bubmmoreka [{OK
59 CHHTETHYECKHE TIACTMACCHI 24.04
https://myschool.edu.ru/
bu6moreka [IOK
60 CHUHTETHYECKIE Ka n 26.04
YayK https://myschool.edu.ru/
Bbub6anorexa IHIOK
61 CHHTETHYECKHE BOJIOKHA 03.05 nommorexa L
https://myschool.edu.ru/
[Ipaktrueckas padota Ned «Pacno3znaBaHue bubnuoreka [IOK
62 08.05
MJIACTMACC ¥ BOJIOKOH https://myschool.edu.ru/
bubnmuoreka IIOK
63 Buotexuonorus 10.05 nomorexa 11
https://myschool.edu.ru/
Paznen 7. IlloaBenenue uroros (5 4)
. . Bbubanorexa LIOK
64 O06o0011eHre 3HaHUI 0 OPraHUYECKON XUMHUH 15.05 1
https://myschool.edu.ru/
N bubnuoreka IIOK
65 O0600111eHIE U CUCTEMATHU3ALIUS 3HAHUI 17.05 1
https://myschool.edu.ru/
bubmuoreka [JOK
66 IToaroroBka Kk KOHTPOJILHOM padoTe 22.05
8 p p https://myschool.edu.ru/
bubnuoreka IIOK
67 KonTtponeHast padota Ne 4 o kypcy 24.05 »

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

bubmuoreka [JOK

i ° 29.
68 AnHanu3 KOHTPOJIBHOM paboTsl Nod 1 9.05 httos://myschool.edu.ru/
69 Peseps 31.05
70 pe3epB
68 +2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME qaca

peseps
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11 KVIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoasn | IIpakTuyeck op
n/n Bcero u3yuyeHusi = oOpasoBaTejibHbIE
padoTsbI padoThI
pecypchl
Tema 1. CTpoenne atoma n nepuoaudeckuii 3akon [[.MU.MenaeseeBa (74).
BBO1HBIN HHCTPYKTaX 1O TEXHUKE OE30TTaCHOCTH. 1 0 0 bubnuoreka [IOK
Crpoenue atoma. ATOM — CIIOXkHasl YacTHIIA. https://myschool.edu.ru/
CocTosiHuE 3EKTPOHOB B aTOME. DJIEKTPOHHAs 1 0 0 bubmuorexa [JOK
KOH(UTypalusi aTOMOB XUMUYECKHX 3JIEMEHTOB https://myschool.edu.ru/
BaneHTHbBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX 1 0 0 bubmuorexa [JOK
3JIEMEHTOB https://myschool.edu.ru/
[Tepronnueckuii 3aKOH U IEPHOIUYECKAST CHCTEMA
bu6mmoreka [IOK
XuMH4UecKux snemeHnToB JI.1.MenneneeBa u 1 0 0
https://myschool.edu.ru/
CTPOCHHE aToMa
. bu6mmoreka [JOK
[Tepunoandeckuii 3aKOH U CTPOCHHUE aTOMA. 1 0 0
https://myschool.edu.ru/
N3meneHne cBOMCTB 2JIEMEHTOB M UX COSAMHEHUIN
B 3aBUCUMOCTH OT MoJjoxxeHus B [ICXD 1 0 0 bubmuoreka [JOK
[Tonoxenue Bogopoaa B [lepuoanueckoit cucreme https://myschool.edu.ru/
J.1.MeHneneena.
bubmuoreka [JOK
KP Nel no teme «CtpoeHue atoma 1 1 0 »
https://myschool.edu.ru/
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Tema 2. CTpoenne BemecTBa (24 1)

8 HoHHas cBs3b. bubmmorexa LIOK
https://myschool.edu.ru/
9 HNoHHas KpucTamyeckas pemerka Brbmiorexa LIOK
https://myschool.edu.ru/
10 KoBanenTHas xumMuueckast CBsI3b bubmmorexa HOK
https://myschool.edu.ru/
11 ATOMHas 1 MOJIEKYJISIpHAsl KPUCTAJUIMYECKUE bubnuorexa [JOK
peneTKu https://myschool.edu.ru/
. bu6moreka [IOK
12 I'uOpunuzanus opouTaneil u reoMeTpus MOJIEKYI https:/ /mvschoLoII.e du.ru/
13 MeTtannuueckas CBsI3b . MeTamanyueckast bu6moreka [IOK
KpHCTAJUITMYECKas pelIeTKa. https://myschool.edu.ru/
bubnuorexa [JOK
14 Bonopozgas ek https:// mvschoLoII.edu.ru/
15 Enunas nmpupoga XUMHUYECKUX CBSI3EH bubmorera [IOK
https://myschool.edu.ru/
bubnuoreka [JOK
16 OpraHHieckie noimMepe! https:// mvschoLoII.edu.ru/
bubnuorexa [JOK
17 Heopraanueckue noaumMepsl httos:/ /mvschoLoII.e du.ru/
18 ["a3000pazHOE COCTOSIHUE BEIICCTRA. Et?:s?;;f/zgﬁoljl.oe Id<u.ru /
19 [Ipupoanbie razoobpa3Hbie CMeCH: BO3IAYyX U bubnunoreka [JOK
IIPUPOIHBIN ra3 https://myschool.edu.ru/
20 [IpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO/, bubnuoreka [IOK

KHUCIJIOPOJ, YITICKUCIIBIN a3, N3y4eHUEe UX CBOMCTB.

https://myschool.edu.ru/
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21 [IpencraBuTenu ra3000pa3HBIX BEIIECTB: aMMUAK, bubmuoreka [IOK
STUJIEH, U3YYECHHUE UX CBOWCTB https://myschool.edu.ru/
bubanorexa IHIOK
22 I1P Nel «Ilonmy4yenue u pacriozHaBaHHE Ta30B» »
https://myschool.edu.ru/
JKunkoe cocrosnue BemecTsa. Bona. XKunkue
23 KpHcTaIsl. MaccoBas 10JIsI paCTBOPEHHOI'O bubmmorexa [OK
p ’ p p https://myschool.edu.ru/
BEIECTBA.
bubmmoreka [{OK
24 JKecTKOCTE BOJBI M CIIOCOOEI €€ YCTPaHEHU S
a yerp https://myschool.edu.ru/
o5 TBepaoe cocTosiHUE BemecTBa. AMOPQHBIE bubnuorexa [JOK
BerecTBa. CocTaB BEIIECTBA U CMECEN. https://myschool.edu.ru/
26 JlucnepcHble CHCTEMBI bubnuoreka [IOK
https://myschool.edu.ru/
3aK0H MMOCTOSHCTBA COCTaBa BellecTBa. Pacuers,
bu6mmoreka [IOK
27 CBSI3aHHBIE C MIOHITHEM «MacCOBast OIS DIIEMEHTA
https://myschool.edu.ru/
B BEIECTBEY»
3aK0OH IMOCTOSHCTBA COCTaBa BEIIEeCTBA. PacdeTsl,
bu6mmoreka [IOK
28 CBSI3aHHBIE C MOHITHEM «MAaCCOBasl IOJIS DIIEMEHTA
https://myschool.edu.ru/
B BEIIECTBEY»
29 O06o0meHre U CHCTEMAaTH3allsI 3HAHUH 110 TeMe bubnuoreka [JOK
«CTpoeHue BenecTBay https://myschool.edu.ru/
Bbubaunorexa LIOK
30 KP No2 o Teme «CtpoeHue BelecTBa» 1
https://myschool.edu.ru/
. Bbubaunorexa LIOK
31 AHanu3 KOHTPOJIbHOM paboThl Ne 2. »
https://myschool.edu.ru/
Tema 3. Xumnueckue peaxkuuu (174).
39 Knaccugukanus XuMHUECKUX peakluii B bubnuoreka [IOK

HeOpFaHI/I‘-IeCKOI‘/’I XHUMHH

https://myschool.edu.ru/
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33 Knaccudukarus XuMHIECKUX pEeaklui B bubnmoreka [JOK
OpraHUYeCKON XUMUHU https://myschool.edu.ru/

34 CKOpOCTh XMMHUYECKOH peakuuu Bubnuotexa LIOK
https://myschool.edu.ru/

35 OOpaTUMOCTh XUMHUYECKUX PEAKITUH. bubnuorexa [JOK
HeoOpatumsie peakiuu https://myschool.edu.ru/

36 OOpaTuMble XMMHUYECKHE peakuil. XuMuyeckoe bubnuorexa [JOK
paBHOBeCHE https://myschool.edu.ru/

37 Posb BOJIBI B XUMHUYECKUX PEAKITUSX brbmmorexa HOK
https://myschool.edu.ru/

38 DNEKTPOITUTHI ¥ HEAIIEKTPOJIUTHI bubamorexa [IOK
https://myschool.edu.ru/

39 DNEKTPOTUTHICCKAS TUCCOITUAITUS bubmorexa LOK
https://myschool.edu.ru/

40 ['uaponu3 HeopraHUYECKUX COCTMHEHUM bubamorexa LOK
https://myschool.edu.ru/

41 [M'uaponu3 opraHUYecKUX COCTMHEHUM bubamorexa LOK
https://myschool.edu.ru/

42 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B bubnnoreka [JOK
HEOPraHW4YeCKO XUMUHU https://myschool.edu.ru/

43 OKHUCIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIINH B bubnnoreka [JOK
OPraHM4eCcKOr XUMHUH https://myschool.edu.ru/

bubnunoreka [JOK
44 DIICKTPOIIH3 PACILIABOB https:// mvscholjl.edu.ru/

bubnunoreka [JOK
45 DIICKTPOIIH3 PACTBOPOB https:// mvscholc_)ll.edu.ru/

46 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 110 TEME. bubmnorexa [IOK

https://myschool.edu.ru/
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bubmuoreka [JOK

47 KP Ne3 o teMe « XUMHUYECKUE PEAKIIAN)Y
peaxi https://myschool.edu.ru/
. bubnunoreka IHOK
48 AnHanu3 KOHTPOJIbHOM paboThl Ne2 nomorexa I
https://myschool.edu.ru/
Tema 4. BemecTtBa n ux cBoiicra (184).
bu6mmoreka [IOK
49 Knaccudukaimsg HeopraHn4eCKux COeTUHEHNH
(uca P s https://myschool.edu.ru/
bubmmoreka [{OK
50 Knaccudukammsa opraHnyeckux CoeIMHeH
(uca P s https://myschool.edu.ru/
[Tomoxenne metamio B [ICXD .M. Menaeneena,
. bubmuorexa [JOK
51 cTpoeHus ux aroMoB. duznueckue CBOMCTBA
https://myschool.edu.ru/
MeTtaioB. CIIIaBhI.
59 XuUMHYECKHE CBOMCTBA METAIIJIOB KaK bu6moreka [IOK
BOCCTaHOBHTEEH. https://myschool.edu.ru/
bu6mmoreka [IOK
53 Koppo3sust meTaiuios
pp https://myschool.edu.ru/
ITonoxxenne nemerasnnos B IICXD JI.A.
bu6mmoreka [IOK
54 MemnneneeBa, CTpoeHUs UX aTOMOB. DU3UYECKUE
. https://myschool.edu.ru/
CBOMCTBA HEMETAJIJIOB
55 XUMHYECKHE CBOMCTBA HEMETAIIOB KaK bubnuorexa [JOK
OKHCIIUTEIEH U BOCCTAHOBUTEIEH https://myschool.edu.ru/
bubnunoreka IIOK
56 KucnoTtel Heopranmieckue 1
https://myschool.edu.ru/
bubnuoreka IHOK
57 Kucnotel opranndeckue 1
https://myschool.edu.ru/
bubnuoreka IIOK
58 OcHOBaHMsI HEOPraHUYECKHE »

https://myschool.edu.ru/
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59 OcHoBaHUS OPraHUYECKUE 1 bubnmoreka [JOK
https://myschool.edu.ru/

. bubnuoreka [JOK

. 1

60 Coumu. Knacenuicatmst coneii https://myschool.edu.ru/

61 XUMHYECKHE CBOIICTBA COJIEH 1 bubmmorera [OK
https://myschool.edu.ru/

62 I'enernueckas cBsi3b MEXKy KJaccaMH 1 bu6mmoreka [IOK
HEOPraHUYECKUX U OPraHUYECKUX COECINHEHUN https://myschool.edu.ru/

63 [IpaxTueckas padota Ne2 «Mnenruduxanus 1 bubnuorexa [JOK
HEOPraHWYECKHUX BEIIECTB) https://myschool.edu.ru/

64 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUHN 110 TEME 1 bubmiorexa HOK
https://myschool.edu.ru/

65 KonTtponsnas pabora Ne4 o teme «Bermiecta u 1 bubnuoreka [IOK
HMX CBOMCTBa» https://myschool.edu.ru/

. bu6mmoreka [IOK
66 AHanu3 KOHTPOJIBHOUN paboThI 1 httos://myschool.edu.ru/

Tema 5. Xumusi B ;KU3HM 001ecTBa (24).

67 XuMHA ¥ HOBCEAHEBHAS KU3Hb YEJI0BEKA 1 bubmnorexa [IOK
https://myschool.edu.ru/

68 XUMHS ¥ IPOU3BOJICTBO. XHUMUS U SKOJIOTHUS 1 bubmmorexa [IOK
https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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YYEBHO-METO/UYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» Xumus / ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AkuunonepHoe o6mectBo «M3natenbecrBo «IIpocBemenues

Xumus, 10 xmace/ T'abpuensa O.C., O0mecTBo ¢ OrpaHu4eHHON 0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe o6mecTBo «M3marenscTBo
«IIpocsemenne»

* Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ orpaHU4YeHHON 0TBETCTBEHHOCTHIO «IPODAY; Axkumonepaoe oomiecTBo «M3aarenbeTBo
«IIpocsemeHnne»

METOIUYECKUE MATEPUAJIBI IJIS1 YYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Metoaudeckoe nocodue — 6a30Bbiif ypoBeHb» - M.: Ipoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMHs B TeCTax, 3a/1a4yax, ynpaxHeHusx. 11 kmace» — M.: Ipoda,2023 r.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTposbHBIE B IPOBEPOUHBIE paOOTHI K YyaeOHHUKY». — M.: Ipoda,
2021 .

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kaura jyist yautens».Hacte 1 -M.: [Ipoda, 2019 ron.

5. O.C.T'abpuensn, I'.I'.JIpicoa, A.I'.Bregenckas «Xumus 11 knacc: HacronpHas kaura mis yaurens». Yacts 2 — M.: [lpoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoymoBa «3amauu 1o XUMHUH U CTIOCOOBI UX pemnieHus» - M.: «Jlpoday, 2021rom.

7. B.I'. leancoBa «Xumus 11 kmacc noypounsie miansl o yaeonuky O.C.I"abpuensna, I'.I".JIpicoBoii» - Bonarorpam» Yuurtens 2018rom.
8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knacey, - M.: Ox3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoyMOB «XHUMHUECKHI SKCTIEpUMEHT B 1ikosIe 11 kimacen; - M.: JIpoda. — 2019 roa.

HUDPOBBIE OPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azeta «XumMus» 1 caiiT 1ys1 yaurens «5 uay Ha ypOK XUMHUN

http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « X UM
http://school-collection.edu.ru/collection/chemistry EctectBenno-Hay4nbie skcriepuMenThl: Xumus. Komrekus Poccuiickoro
00111600pa30BaTEIILHOTO MMOPTAJIa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoi

http://www alhimik.ru Bcepoccuiickas oluMmaia MKOILHUKOB 10 XUMUHU

http://chem.rusolymp.ru Opranuueckast XuMust: SJICKTPOHHBINA YUCOHHUK [T CPEIHEH MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBINH yIeOHHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHioHHast OJIMMITHAAA 10 XMMUH: TEIEKOMMYHHKAIMOHHBIH 00pa30BaTeIbHbIH MPOEKT.






