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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE CPEIHEro 0011ero oOpa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBanun B Poccuiickoi
®enepanumny», TpeOOBaHUUA K pe3ylnbraraM OCBOEHUS (eAepalibHOM  00pa3oBaTeabHOM
nporpaMmbl cpeaHero odiero oopazoanus (POII COO), npencraBieHHsix B denepaibHOM
rocyapcTBeHHOM oOpa3oBatenbHoM cTaHnapte COO, c¢ yuérom KoHneniuu mnpenogaBaHUs
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBareibHBIX opraHuzauusax Poccuiickoir Pepepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOTrPaMMBbl, 1 OCHOBHBIX MONOKeHUH «CTparerun
pa3Butus BocnuTaHus B Poccuiickoit denepanuu Ha nepuon Ao 2025 ropa» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3paboTKe NIporpaMMbl MO XHUMHH, K OMNPEACIICHUIO OO0IIen
CTpareruy o0y4eHHs, BOCIIUTAHUS U PA3BUTHUs OOYHAIOIIMXCS CPEICTBAMHU y4eOHOro MpeaMera
«Xumusi» g 10—11 kimaccoB Ha 0a30BOM YpPOBHE COCTABMJIM KOHLENTYaJIbHBIE TOJOKESHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH I€JIel, COIEpKaHHs, pe3yabTaroB OOyYeHUs H
TpeOOBaHU K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuueckoe 00pa3oBaHHe, IMOJy4aeMO€  BBINYCKHUKaMH  00I1e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOTheMJIEMOM 4YacTblo MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpIIAIONIMM 3TAlOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHOW CHUCTEME XUMUYECKOro 00pa3oBaHHA. ITHU IIEHHOCTH
KacaroTcsl MO3HAHUSI 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYIBTYPHI
YeJioBeKa, a TakKe OHKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3I0POBBIO H
npupoaHOoil cpeze. Peanusyercs xumuueckoe oOpa3oBaHue 00ydaroNIUXCsl Ha YPOBHE CPEIHErO
oO1rero oopa3oBaHus CPEICTBAMU YYEOHOTro mpeameTa «XUMus», CoAepKaHue M MOCTPOCHHE
KOTOPOTO OIpE/eNieHbl B MpOrpaMMe MO XUMUU C Y4YETOM CHeuuUKd HayKd XUMHUH, e
3HAYEHUs B MO3HAHUM MPUPOJIBI M B MaTEPHAIBHON dKU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIMX
eJie ¥ MPUHIHKIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparmu.

XUMHUS KaK 3JeMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B COBPEMEHHOM
[IUBUJIN3AlUY, B CO3JJaHUM HOBOW 0a3bl MaTepuallbHOM KylbTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE IIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYy’KaroIieM MHpe KaK O €IUHCTBE MPHUPOJIbI U YeJIOBEKa, KOTOpoe (GOPMUPYETCS B XUMHH
Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOIO COCTAaBAa OKPYXKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSA3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU OOJIACTIMU TPUMEHEHUSI.

TecHo B3auMMOIENCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMHW, XUMHS CTala
HEOTHEMJIEMO YacThbI0O MHUPOBOW KYJIBTYPbl, HEOOXOIUMBIM YCIOBHEM YCIICHITHOTO Tpyda U
KU3HU KaXI0To wieHa obmiectBa. CoBpeMeHHas XMMHUS Kak HayKa CO3WarelibHas, KaKk Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBlIieHa Ha pelieHHe IT00albHbIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YeJoBeUeCTBA — CHIPHEBOM, JHEPreTHYECKOHM, IHIIEBOM, SKOJIOTHYECKON O€30MacHOCTH U
OXPaHBbI 37J0POBBS.

B coorBercTBMM C OOIMMHU LEIIMH W MPUHLUIIAMU CPEIHEro O0IIero oOpa3oBaHUS
conepskanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb H3yUCHUS) OPUEHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY OOY4YaroOIIMXCs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLUYMA,
NPONOJDKEHHsI 0Opa3oBaHUS B PA3UYHBIX OONACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBnstoliuMu  npeaMera «XuMHUs» ABIAIOTCA 0a30Bble Kypchl — «OpraHuueckas
xuUMHsSI» U «O011as 1 HeOpraHW4Yeckass XUMHsI», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUS KOTOPBIX
ABJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUI 10 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HaHUU K3 00IIe XUMHUHN) U opranndeckoil xumuu. opMuUpoBaHUE JAHHOW CUCTEMbI 3HAHUI
IpU U3YYEHHHM NpeaMera OOeCleYMBAeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEr0 MHOrooOpasus
BEILIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepxanusi KypcoB — «Opranndeckast Xxumusi» u «O011as 1 HeopraHuyeckas
XUMHMS» CPOPMUPOBAHA B IMPOTpaMMe M0 XMMUHU Ha OCHOBE CHUCTEMHOIO IMOJIXO/Aa K U3YyYEHUIO
y4eOHOro Mmarepuasa u OOYCJIOBJI€HA HCTOPHUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUNA Ha



ONpeNeEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHUYECKOW XUMUM BEIIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIACCUYECKOM TEOpUM CTPOEHHUS OPraHMYECKHX COCAMHEHUM, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U ANMEKTPOHHBIX MPEICTABICHUN O CTPOECHUU BEIECTB.
CeneHusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAIOTCA B PAa3BUTHH — OT YIJIIEBOIOPOJOB 10
CJIOXHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHI. B Kypce OopraHmdeckol XUMUM MONTYy4YaroT
pazBuTue C(HOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO 00IEero oOpa3oBaHUS MEPBOHAYAIbHBIC
MIPEACTABICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yIJIOM 3peHHs B TpeameTe «XuMmus» 0a30BOro YpPOBHS pacCMaTpUBAETCS
M3Y4YEHHBII HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs TEOPETUUYECKUW MaTepuan u
(haxkToIOrUUECKUEe CBEJICHHS O BEIIECTBAX M XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHu4ecKass XUMHUs» O0yUYarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUEHHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJOTHYECKUX TO3UIIUM,
IyO’ke TMOHATh UCTOPUYECKOE H3MEHEHHE (YHKUMN 3TOro 3aKkoHa — OT o0oOmaromend a0
OOBSCHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU O BaKHEMINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsiercss B kypcax 10 w11 kmaccoB sneMeHTaMu  CONEpKaHUS, HMEIOIINMU
KYJBTYPOJIOTHUECKU M TMPUKIATHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XHMHHU C JIPYTUMH HayKaMH, PACKpBIBAIOT €€ pojib B IIO3HABATEIBHOU U
MPAKTUYECKON JEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBKEHMSI K IPOIIECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPUIIOKEHUN XMMUH, MIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpOOJIeMaX, CBI3aHHBIX ¢ XUMUEH,
KPUTUUYECKH OCMBICIMBATh HHGOPMAIIUIO U TIPUMEHSIThH €€ JIJIsl MOIOJIHCHUS 3HAHUU, pelIeHUs
MHTEJUICKTYaJIbHBIX M DKCIMEPUMEHTAIBHBIX HCCIEA0BATEIbLCKUX 33/1ad. B 1enoM cojepikanue
y4eOHOTo mpeaMeTa «XUMHUs» JaHHOTO YPOBHS U3yUYCHHUS] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKOM OCHOBBI JII TOHUMAaHUS (PUIOCOPCKUX HIEH, TaKHX Kak:
MaTepuaJbHOE €MHCTBO HEOPTAHUYECKOTO M OPraHUYeCKOro MUpa, 0OYCIOBICHHOCTh CBOWCTB
BEIIECTB KX COCTAaBOM M CTPOCHUEM, IO03HABAEMOCTh IPUPOIHBIX SABICHUN MYTEM
AKCIIEPUMEHTA M pEHICHUS MPOTHUBOPEYMN MEXJIy HOBBIMH (aKTaMH U TEOPETUYECKUMU
NPEINOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHHWU HKOJIOTHYECKUX MpOoOJIeM, a Takxke
npoOsieM cOepekeHUsT IHEPreTHUECKUX PECYpCOB, CHIPBS, CO3/aHUS HOBBIX TEXHOJIOTHH U
MaTepuasoB.

B mnane pemenuss 3amad  BOCIUTAHUSA, PA3BUTHUS M COIMATU3AMU  OOyYarOIIHXCS
MPUHATBIE TPOTPpaMMOM MO XWMHUHM MNOAXOAbl K OIPEACICHUIO CONEPXKAHHUS M IMOCTPOCHUS
npenMeTa MpeaycMarpuBaroT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, UMEIOIUX
0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUOB JCSITEIBHOCTU: PEIICHHs MPOOIeM, TTONCKa, aHan3a
n o0paboTku wuHGOpPMAIIMHA, HEOOXOAUMBIX ISl NPUOOPETEHHUS OIbITa TMPAKTUYECKOH U
HCCIIEA0BATENIbCKOU JIESITEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke mpenogaBaHus XMMUAU KaK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, TaK U
HA YpPOBHE CpeaHero oOmero oOpa3oBaHWs, TPU OMNPEIACICHUH  CONEpKaTeIbHOMN
XapaKTEPUCTUKKU LEeNed HM3y4YeHHUs MpeIMeTa HAalpaBICHUEM I[E€PBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POpMHUpOBaHME OCHOB XHUMHUYECKOW HAayKH Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUUYECKON IEATEIbHOCTH YEJIOBEKa U KAk OJHOr0 U3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOOUYECKOM TOYKH 3pEHUsI TakoM TNOIXO0A K
OMPEICTICHUIO 1IeJIe N3yUeHUs IPEAMETA SIBIISETCS BIIOJIHE ONPaBAaHHBIM.

CornacHO JaHHOUW TOYKE 3pEHUSI TVIaBHBIMU LEISIMHU W3Y4YeHUsl MpeameTra «XuMus» Ha
06a3zoBoM ypoBHe (10 —11 ku.) siBstroTCS:

e (GopMHpOBaHHE CHUCTEMBl XHMHYCCKHMX 3HAHMH KaK Ba)XHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUYEBBIE TMOHSTHS,
(dbyHIaMeHTalbHbIE 3aKOHBI W TEOPUUM XHMHH, OCBOCHHWE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEHN X Pa3BUTHS U CTAHOBJICHUS;

e (GopMHUpPOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/IAaX MO3HAHUS BELIESCTB U
XUMHUYECKUX PEaKIMil, HEOOXOAUMBIX IJisi MPUOOPETEHUS YMEHUNW OPUEHTUPOBATHCA B



MUpE BEIIECTB U XUMUYCCKUX SBICHUM, IMEIOITUX MECTO B MPUPOC, B MPAKTUUECKON U
MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH H CIOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAOMIONCHHEM U
OOBACHEHUEM XHMMHUYECKOTO HKCIIEPUMEHTa, COOJIIOICHUEM TIpaBUil 0OE30MacHOro
oOpallieHusl ¢ BEUIECTBAMM.

Hapsiny ¢ atuM, copepskaTenbHas XapaKTepUCTHKA TeNIed W 3a7ad W3ydeHUs MpeaMeTa B
MpOrpaMMe M0 XMMHH YTOYHECHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMHU
B cucTeMe cpeaHero oOmiero oOpaszoBanusi. CerofgHs B MNpENofaBaHUM XUMHUU B OOJbIIEH
CTCTICHH OTHAETCS MPEANOYTCHUE TIPAKTHYCCKOW KOMITOHEHTE COJEp)KaHHUS OOYYCHHS,
OPUEHTUPOBAHHOW HA TOATOTOBKY BBITYCKHHKA 0O0IIe00pa3oBaTeIbHON  OpraHHU3allii,
BJIQJICIONIETO HE HAOOpOM 3HAHUM, a (PYHKIIMOHAIHLHON IPpaMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMECHUSIMU aKTUBHOTO TOJYYCHHS 3HAHUH W NMPUMCHCHHS MX B PEabHOM JKU3HU IS PEIICHHSI
MPAKTUICCKUX 3a]1ad.

B cBI3M C OTUM TIpM U3YYCHHH TpeaMeTa «XUMHUS» JIOMHUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TAKKE IEJIH U 3a]1a4H, KaK:

aganTanys ~ OOyYalIMMXCS K  YCIOBHSAM  JIMHAMHYHO  Pa3BUBAIONIETOCS  MUpa,
(GbopMHUpOBaHUE HWHTEUICKTYaJIbHO PA3BHTON JMYHOCTH, TOTOBOH K C€aMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U WX MIPUMCHCHHUEM;

dopMupoBaHHEe Yy OOYYaIONIUXCS KIIFOUCBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIHH ),
UMEIONUX YHHUBEPCAIBHOE 3HAYCHHE JIUIS PA3JIMYHBIX BHJIOB JICSITCIILHOCTH: PEIICHUS MPOOJIEM,
NOKWCKa, aHajdu3a W o0pabOTKM WH(POPMAIMH, HEOOXOAUMBIX I MPUOOPETCHUS OIbITA
JCATSIIBHOCTH, KOTOpas 3aHMMaeT Ba)KHOEC MECTO B MO3HAHWUU XUMHUU, a TAKKE JIJIS OIEHKH C
MO3UIMH  DKOJIOTMYECKON OE30IacHOCTH XapakTepa BIHUSHHS BEHIECTB M XHUMHYECKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOJHYIO CPELy;

pa3BHUTHE TO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyYaromuxcs: CIOCOOHOCTH CaMOCTOATENbHO MPUOOpPETaTh HOBbIE 3HAHUS IO XHMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCTIOIH30BaTh COBPEMEHHbIE MHPOPMAIIMOHHBIE
TEXHOJIOTUU JJIA TMOMCKA U aHaJu3a y4eOHON U HAyYHO-TIONMYASIPHOM HHPOPMAIIUU XUMHUYECKOTO
COJIEPKaHUS;

dbopMUpOBaHHE U pa3BUTHE Y O0YUAIOUIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIILICHHUS,
HaAOJI0AATEeIbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOy4aronuxcsa yOexJAEHHOCTM B TYMAHUCTHYECKOW HAIpPaBICHHOCTU
XUMHHM, €€ BaXXHOM PpOIM B  pEIIEHUH TIOOATBHBIX NPOOJIeM  palMoHaIBHOTO
MPUPOIONIONIE30BAHMS, TOMOIHEHUS JHEPIeTUYECKUX PECYpCOB U COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOrO OTHOIIEHWS K TPUPOJE U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIB30BAHUS MOTYUYEHHBIX 3HAHUM ISl TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKUMHU SBICHUSIMH.

B ydeOHOM mmaHe cpemHero oo6miero oOpa3oBaHUs NpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpPeAMETHOM 00nactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI.

OO0miee ynCiIO YacoB, OTBEAEHHBIX I U3YUYCHHs] XUMUHU, HA 0a30BOM ypPOBHE CPEIHETO
obmero obpazoBanusi, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henmemio), B 11
kiacce—34yaca (luac B Hegento).



COAEP) KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBBI OPraHH4YeCKON XUMHHU

[Ipenmer opraHnYecKOl XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B MOIYyYCHUU
HOBBIX BEIIECTB M MAarepuajoB. TeopHs CTPOEHHS OpPraHUYECKUX coequHeHnid A. M.
BbytnepoBa, €€ ocHOBHbIe MoyOKeHUA. CTpyKTypHbIe (OPMYJIbI OPraHUYECKUX BEIIECTB.
T'omomnorus, nzomepusa. XUMHUYECKasl CBA3b B OPraHUYECKUX COECAMHEHHSX — OJUHApPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  kilaccuukanuum  opraHudeckux  BemecTB.  Homenkiarypa
OpraHWYECKUX COCJUHEHUM (CHCTeMaTHu4ecKas) W TpUBHAJIbHBIC HA3BaHUS BaXKHEUIIHX
IpENCTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

OKCIEPUMEHTAJIBHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBPAILECHUI: O3HAKOMIIEHHUE C
oOpa3liaMi OpraHMYeCKHX BEIEeCTB U MaTepuajaMy Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIEeCTB, HAONIONEHWE U ONUCAHHWE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALEHNUI0O OpPraHMYEeCKUX BEIIECTB NpH HArpeBaHuu (IJIaBJIeHUE, OOyIIIMBaHUE U
rOpeHue).

Yriesonopoast

AJKaHBI: COCTaB M CTPOECHHE, FOMOJOTMYECKUMU psiA. MeTaH W 3TaH — IpoCTeHIIne
NpEICTAaBUTENN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOMCTBA (peakuuy 3aMelieHus u
TOpeHUs ), HAXOXKICHUE B MPUPOJIE, MOTYyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJOTHUECKUN PSAA. DTUIEH U MPONWIEH — MPOCTENIINE
NPEICTAaBUTENN AaJKEHOB: (pU3MYecKHe M XMMHUYECKHE CBOMCTBA (peakiMu TUIPUPOBAHUS,
rajoreHUpOBaHuUs, TUAPATAIMU, OKUCIECHUS U OJIMMEPU3ALIMN), TOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHYCCKUE
CBOICTBa (peakius noaumepusanuu). [logydyeHrne CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUSA, TOMOJIOTMYECKHH psAn. AUETHIEH —
OPOCTEUIINN TPEICTABUTENh AQJIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE M XUMHUYECKUE
CBOMCTBA (peakuuu TMAPUPOBAHMS, TaJIOTEHUPOBAHUS, TUAPATAIMU, TOPEHUS), NOJIyUEHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (GU3MUYECKME M XHUMHYECKHE CBOWMCTBA (peakiuu
rajJjoreHUpoOBaHus U HHTpOBaHm{) NOJIydYE€HUE U TNpUMEHEHHue. lonyon: cocmas, cmpoenue,
Qu3zuyeckue u xumuieckue ceoUCmaea (Peakyuu 2ai0eeHUPO8aHUs U HUMpO8arus), noiyieHue u
npumenenue. TOKCMYHOCTh apeHOB. [eHeTnueckass CBA3b MEXKIY YIIEBOJOPOJAMHU,
IPUHAIJIEKAIINMEI K Pa3JIMYHBIM KJIacCaM.

[IpuponHbie UCTOUYHUKH YTIIEBOAOPOAOB. [IpuponHbIii ra3 U MONMyTHBIE HEPTIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mepepabOTKu HepTH: TEpEeroHKa, KPEKUHT
(TepMUYECKH, KaTaIUTUYECKH), muponu3. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE
B ITPOMBIIINICHHOCTH U B ObITY. KaMeHHBIN yTOJIb U MPOYKTHI €r0 MepepadoTKu.

DKCIEPUMEHTAJIbHBIE METOJIbI M3YUYEHHUs BEIIECTB U MX MPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3ziaMu TuIacTMacce, KayaykoB U pe3uHbl, Komiekinu «Hed1e» u «Yromwy, MogenupoBanue
MOJIEKYJI YIJICBOJIOPOIOB M TaJOTCHONPOU3BOIHBIX, TMPOBEACHUE MNPAKTUYECKON paOOTHI:
IIOJIyYEHHUE DTUJICHA U U3YYEHHE €TO CBOMCTB.

Pacuérnbie 3amaun.

Boluncnenuss mo ypaBHEHUIO XHMMHUYECKOM peakuuu (Maccbl, 00ObEMaA, KOJIWYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TI0 HM3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).

Kucioponcoaep:xamue opraHu4eckue coeJUHEHUs

[IpenenvHbIE OAHOATOMHBIE CHUPTHI. METaHOT W JTAHON: CTpOeHWe, (U3MYECKHEe U
XUMUYECKHE CBOMCTBA (pEaKklUU C aKTUBHBIMU METaJlJIaMH, raJIoT€HOBOJOPOIAMU, TOPEHUE),
NpUMEHEHHE. BomopoaHble CBA3M MEXAY MOJEKYJIaMU CIOUPTOB. JleHCTBUE MeETaHoJIa W
3TaHOJIa HA OPTraHU3M YEJIOBEKA.

MHOroaroMHble CHOUPTHL. OTWICHIIMKOAb M TIUIEPUH: CTpOEHUE, (QU3NUECKUEe U
XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIETOYHBIMU METaUIaMH, KaYECTBEHHAs! peaKius




Ha MHOTOaTOMHbIE CHUpPTHI). JleiicTBue Ha opraHusM uenoBeka. [IpuMeHeHue mMIlepUHA U
ATUJICHTITUKOJIS.

®deHoJ: CTpPOCHHE MOJIEKYNbl, (U3NYECKUEe U XUMHUUYECKHUE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue gpenona.

Anpnerusipl U Kemowsl. DopManbAETHUll, alleTalbJerui: CTpoeHHue, (puznueckue u
XUMUYECKUE CBOMCTBA (pEakiMu OKHUCICHUS U BOCCTAHOBJICHHUS, KAau€CTBEHHbBIC PEaKIUM),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIPE/CNIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (U3MYECKUE M XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME JJIs Kilacca KHUCIIOT,
peakius dTepuduKaiyn), norydeHue u npumenenne. CreapuHoBasi U OJIEUHOBASI KUCJIOThI KaKk
MPEACTABUTENIU BBICIIUX KapOOHOBBIX KUCJIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIIEE JEUCTBHUE.

Cnoxsbie 2(Upbl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['MApoNn3 CIOKHBIX 3PUPOB.
Kupsl. I'naponus xxupos. [IpuMenenue xupoB. buonornyeckas poib KUPOB.

VYrneBojbl: cocTas, Kiaccupukaius yriaeBoaoB (MOHO-, U- U Tojiucaxapusl). [roko3a —
MPOCTEHIIUN MOHOCAXapui: 0COOCHHOCTU CTPOCHUSI MOJEKYJbI, (PU3HMUECKUE U XUMUUYECKUE
cBoicTBa (B3ammoneiicTBue ¢ ruapokcugom Mmenu(ll), oxucieHne amMMuadHBIM PaCTBOPOM
okcuga cepebpa(l), BoccTaHOBICHHE, OpOXEHHE IVIFOKO3bI), HAXOXKICHHE B IPHUPOJE,
npuMeHeHue, ouonoruyeckas posib. otocuntes. pykTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojiabie nonumepbl. CTpoeHUe Kpaxmalia U 1eJITIOI03bI.
dusnyecKkre ¥ XMMUYECKHE CBOMCTBA Kpaxmasa (THIPOJIn3, KaYeCTBEHHAs! PEaKIIHs C HOJIOM).

OKCHepUMEHTAJIbHBIC METOAbl M3YUEHHUsI BEIIECTB M WX MPEBpaIleHU: MPOBEICHHUE,
HAOJIFOICHWE W OINUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KauyeCTBEHHBIE
peaKkIuyu OJHOATOMHBIX CHUPTOB (OKucieHue sTaHona okcugoMm Menu(ll)), mMHOTOATOMHBIX
cupToB (B3ammojeicTBue mmiepuHa ¢ ruapokcugom menu(ll)), ampaerumoB (oxkucieHue
aMMHauHbIM pacTtBopoM okcupa cepebpa(l) m rumpokxcumom wMenu(ll), B3ammopelicTBue
Kpaxmaja C HOAOM), IPOBEIEHUE NPAKTUYECKON paboOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3amaum.

Borunciennss mo ypaBHEHHIO XHUMHUYECKOM peakuud (Macchl, 00bEMa, KOJIWYECTBA
MCXOJTHOTO BEIIECTBAa WJIM MPOAYKTAa PEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH).

A3zoTconepikaiiue OpraHudecKie COeIUHEHUSI.

AMUHOKHUCTIOTHI Kak amQOTepHble OpraHudeckue coenuHenus. Duszmdeckue u
XUMHYECKHE CBOWCTBA AMUHOKHUCIOT (Ha TpUMepe IIuIMHA). buonmornyeckoe 3HaveHHE
aMHUHOKHCIOT. [lenTuaml.

benku kak mpupomHbie BBICOKOMOJNEKYIsIpHbIE coeauHeHus. [lepBuyHasi, BTOpHYHAS U
TpeTHYHAasl CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB: THUAPOJIH3, JEHATypallus,
KaueCTBEHHbBIC PEAKIIMK HA OCJIKH.

OKcIepUMEHTAIIbHBIE METOJBI M3yUEHHUs BEIIECTB W HUX IPEBpAIICHUI: HAOMIOACHUE U
OMMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OEJIKOB IMpU HArpeBaHUM, IBETHHIE
peakIun OeIKOB.

BricokoMouieKy/IsIpHBbIE COeTUHEHUS

OCHOBHbBIE TOHSTUSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEIWHEHHI: MOHOMEp, IMOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIUMEpPU3AlUU, CPEIHssl MoJeKylspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAUHEHUN — MOJTUMEPU3ALUS U MTOJIMKOHICHCALIUS.

DKCHEPUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U MX MPEBpAILICHUN: O3HAKOMIICHUE C
oOpa3iaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexnpeIMETHBIX CBSI3€M MPU U3YYEHWH OpraHndeckor xumuu B 10 kiacce
OCYILECTBIISIETCS YEPE3 HUCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U
MOHSATUN, SABISIOUIUXCS CUCTEMHBIMHU [IJISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOuue ecTecTBEHHO-HAayYHbIE TOHATHS: SIBICHUE, HAy4yHbIM (hakT, TUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIaccuduKanus, MNEePUOJUYHOCTb, HAONIOICHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE.



®u3uka: marepusi, HSHEprus, Macca, aroM, O3JEKTPOH, MOJIEKYJd, SHEPreTUYeCKHi
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NYECKHE BEIUYHHBI U
€IMHUIIBI UX U3MEPEHUSI.

buonorusi: xnetka, opranusm, Ouocdepa, oOMEH BEIECTB B opraHu3Me, (HOTOCHUHTE3,
OMOJIOrMYeCKH aKTHUBHBIE BELIECTBA (OEJIKH, YITIEBO/IbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPO/bI, OJE3HBIE UCKOIIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUs, MOIOIIME CPENICTBA,
JCKapCTBEHHBIE W KOCMETHUYECKHE TIpemaparbl, Marephalbl W3 HCKyCCTBEHHBIX W
CUHTETHUYECKUX BOJIOKOH.

11 KJIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnuyeckue 0CHOBbI XMUMHH

XuMuyeckuil anemeHT. Artom. Sapo aroma, HW30TONBIL. DIEKTpOHHAs 0O0O0JIOYKA.
DHepreTUUeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d- amemMeHThl. OCOOEHHOCTH
pacripeieieHus1 JIEKTPOHOB MO OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHass KOH(UTYypalus aTOMOB.

[lepuonnueckunt 3akoH u llepuognueckas cucrema xuMmMuueckux dnemeHtoB I, .
MenneneeBa. CBsi3b NEPUOAUUECKOTO 3akoHa U [lepuoguyeckoil CHUCTEMBI XHUMHUUYECKHUX
anemeHToB [[. V1. MeHeneeBa ¢ COBpEMEHHON TEOpPUEN CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMMH MPOCTHIX U CIIOKHBIX
BEILIECTB MO rpyMIiaM U NepuoaaM. 3HaY€HUE NEPUOIMUECKOTO 3aKOHA B PA3BUTUM HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKOW CBS3M (KOBaJCHTHAas
HETOJISIPHAsT W TIOJISIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJECHTHOM
XUMHYECKOU CBA3U (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). Bomopoanas cBsi3b. BajseHTHOCTD.
OnexkTpooTpularesbHOCTh. CTeneHb oOKuciaeHus. MIoHbI: KaTHOHBI U aHHOHBI.

BemiectBa MOJICKY/ISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTa. THIBl KPHCTaIIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOKCTBA BEIICCTB OT THIIA
KPUCTAJIINYECKON PEIIETKH.

[TonsiTue o gucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOUMIHBIE pacTBOPBL. MaccoBas 10
BEILECTBA B PACTBOPE.

Kiaccudpukamus HeopraHudeckux coeauHeHui. HomeHkiatypa HeOpraHMYeCKUX
BellecTB. [eHeTnueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMIEKAIIUX K Pa3JIMYHBIM
KJ1accam.

Xumudeckas peaknus. Krnaccudukanus XAMHYECKMX pEakIuii B HEOPraHHUYECKOW H
OpraHUYECKOW XMMHH. 3aKOH COXPAHEHUSI MAcChl BEILIECTB, 3AKOH COXPAHEHUS U MPEBPALLICHUS
SHEPIHH NPH XUMUIECKUX PCAKLHSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTH OT pasNu4HbIX (pakTtopoB. OOpaTuMble peaxiuu.
Xumuueckoe paBHOBecHe. DaKTOpBI, BIMSAIONIME HA COCTOSSHHE XUMHUYECKOTO PaBHOBECHS.
[Tpuaumn Jle Ilarense.

Onexrponutuueckas nuccounanus. CunbHble U cialdble 37eKTponuThl. Cpega BOIHBIX
PacTBOPOB BEILIECTB: KHUCIas, HEUTpaJbHAsl, IIEJI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpPUMEHTAJIbHbIE METOJ/Ibl M3yUYEHHsI BEIIECTB M HUX MNPEBPAIICHUN: JTEMOHCTpaIUs
tabnun «llepuonmyeckas cucrema xumuueckux siaeMmeHToB J[. M. MenneneeBa», u3zydeHue
MOJIeTIEH KPUCTAIUTMYECKUX PEMETOK, HAOIIONEHWEe W ONHCaHWE JAEMOHCTPAlMOHHBIX U
71a00OpaTOPHBIX OMBITOB (Pa3JIOKEHUE MNEPOKCHIA BOAOPOAA B MPHUCYTCTBUHU KaTaau3aropa,
ONPEAEIIEHNE CPEIbl PACTBOPOB BEIIECTB C NMOMOIIBI0 YHUBEPCAIBHOIO WHANKATOPA, PEAKIUU
HOHHOTO OOMEHa), TPOBEJCHUE MPaKTUIECKON padoThl «BrusHue pa3znudHbx (aKTOpPOB Ha
CKOPOCTb XUMUYECKOU pEaKIIUN».

Pacuérnbie 3amaun.

Pacuétel 1o ypaBHEHMAM XUMHYECKHUX pEaKIUd, B TOM 4YHCIE TEPMOXUMHUYECKUE
pacy€Thl, pacYETHI C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBAs JI0JS BELIECTBAY.



Heoprannyeckass Xxumus

Hemeramnbl. Ilonmoxenue HemeTtamwioB B Ilepuonnueckod CHCTEME XUMHUYECKUX
anemeHToB [[. M. MenneneeBa U OCOOEHHOCTH CTPOEHHsS aromMoB. PU3WYECKHE CBOMCTBA
HEMETaJIOB. AJIJIOTPOIUS HEMETAIIIOB (Ha IpUMepe KUCIopo/a, cephl, pocdopa u yriepona).

XUMUYECKUE CBOWCTBA Ba)XXHEWIIMX HEMETAaJUIOB (Talior€HOB, cephl, a3zoTa, (docdopa,
yroiepoja M KpPEMHHUSI) M HUX COEIUHEHUH (OKCUAOB, KHUCIOPOJACOAEPKALIMUX KHCIIOT,
BOJIOPOJIHBIX COCTMHEHUM ).

[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COCAUHECHUM.

Mertasutbl. [lonoxenue metaiioB B [lepuoguueckor cucteMe XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOSHHUSI AIICKTPOHHBIX 000JI0UE€K aTOMOB MeTaiioB. OOiue
¢uznueckue cBoiicTBa MeTajuioB. CIulaBbl METAJUIOB. DJIEKTPOXUMHUYECKUNA psAJl HAPSKEHUM
METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kaiaui, KaJblUi, MarHui,
AJIOMUHUM, IIUHK, XPOM, JKEJI€30, MEJlb) U UX COCTMHCHUH.

O61uMe crnocoObl MosydeHus MeTauioB. [lpuMeHeHre MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYCHHUS BEUIECTB MU MX MPEBpALCHUN: H3yYEHUE
KOJUIeKIuu «MeTamibl ¥ CIulaBbl», OOpa3lOB HEMETAJUIOB, pElIeHHE HKCIEPUMEHTAIbHBIX
3aja4, HaOMIOEHHE M  ONHCAaHUE JEMOHCTPALMOHHBIX M  JIa0OPATOPHBIX  OIBITOB
(B3auMoeiicTBIEe TUAPOKCH]IA AJIOMUHUS C PACTBOPAMU KHCIOT U HIEJNOYEH, Ka4yeCTBEHHBIE
peaKIuy Ha KaTUOHBI METAJLIIOB).

Pacuértuple 3agaumn.

PacuéTtsl maccel BemectBa win 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OIHOTO M3 YyYacCTBYIOIIMX B PEAKIMU BEIIECTB, pacyéThl Macchl (00bEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OHO U3 BELIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xumuu B 06ecriedeHrH 3KOJIOTMYECKOM, SHEPTETUYECKON 1 MUIIEBON 0€30MacHOCTH,
pa3BuTUl MenuIUHBL. [IOHATHE O HaydHBIX METOAAaX IO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuid.

[IpencraBnenus o0 OOMIMX HAy4YHBIX MPUHIUIAX POMBIIUIEHHOTO TOJTY4YEHUs
BaYKHEUIINX BELECTB.

UYenoBek B MHUpPE BEIIECTB M MAaTe€pUaiOB: Ba)KHEWILHWE CTPOUTENIbHBIE MAaTepHUallbl,
KOHCTPYKI[MOHHBIE MarepHuajbl, KpacKH, CTEKJIO, KepaMHKa, Marepuajbl ISl AJIEKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAHUYECKUE U MUHEPAJIbHBIE YIOOPECHHUS.

XUMHUSL U 3J0pOBbE YEJIOBEKA: IMpaBHJIa HMCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBmiia 6€30MaCHOTO UCTIOIB30BaHMUS MIPENApPaToB OBITOBOW XUMHUU B TIOBCETHEBHOW JKU3HH.

MesKTpeIMETHBIE CBSI3H.

Peanuzanusi MeXXMIpeIMETHBIX CBSI3EH MPH M3YYCHUHU OOIIEl M HEOPraHUYECKONH XUMHUHU B
11 kmacce OCYHIECTBISIETCS Yepe3 UCHOJIb30BaHWE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
NOHATUM, TaK W TOHATHH, SBISIOMIMXCA CHCTEMHBIMU [UJIS OTHAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIE TIOHATHSA: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHajaM3, CHWHTE3, KiIaccuukamusi, TMEePUOJUIHOCTh,  HAONIOACHUE,  OKCIIEPUMEHT,
MOZEIUPOBAHNUE, U3MEPEHHUE, SIBJICHHUE.

®dusuka: Marepus, dHEPrUs, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaANOaKTUBHOCTh, MOJIEKYJIa, YIHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe
COCTOSTHUE BENIECTBa, (PU3NYECKNE BETUYNHBI U SAMHUIIBI UX U3MEPEHHS, CKOPOCTD.

buonorusi: knetka, opraHusM, dSKOocHCTeMa, Owocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepaibl, TOpHBbIE MOPO/IbI, OJE3HbIE UCKOMAEMBbIE, TOILJIUBO, PECYPCHI.

TexHonorusi:  XMMHMYECKas  MNPOMBIIUJIEHHOCTb,  METAJUIyprus,  MOPOU3BOACTBO
CTPOUTEIBHBIX MaTepHaJIOB, CEJIbCKOXO35ICTBEHHOE MIPOU3BOJICTBO, MAIIEBas
MPOMBIIIIEHHOCTh, (hapMarieBTU4eCKasi MPOMBIIUICHHOCTh, TMPOW3BOICTBO KOCMETHYECKHUX
MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB, 3JIEKTPOHHAS MPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTHHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOEHHS OOYyYarolUMUCS
MpOrpaMM CpeTHEeTo 00IIero 0opa3zoBaHus (TUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOM Juisi pa3pabOTKH IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHHUS
MIPOrpaMM CpeHero oo1ero o0pa3oBaHus SBISETCA CUCTEMHO-AEATENbHOCTHBIN MOIXO]I.

B cooTBETCTBUM C CHCTEMHO-AESTENBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yAbTaTOB OCBOEHUS MpeAMeTa «XHMHs» Ha YPOBHE CpeAaHero oolumiero oOpa3oBaHUs
BbIJICJICHBI CIIEYIOIINE COCTABIISIONIME:

O0CO3HaHHE OOYYAIONIUMHUCS POCCUUCKON TPa)KJaHCKON HUJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOONPEIEICHUIO;

HaJIM4KUe MOTUBAIMU K 00Y4YEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JTMUYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEHN M UCTOPUUECKUX TPAIULIMK 0a30BOI HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaloIIKUXCsl PYKOBOJCTBOBATHCS B CBOEU JI€ATEIBbHOCTH
LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MNPHUCYIIMMH II€JIOCTHON CHUCTEME XHUMUUYECKOTO
oOpa3zoBaHus;

HaJM4YKUe MPABOCO3HAHMS JKOJIOTMUECKOM KYIbTYphl M CIIOCOOHOCTH CTaBUTh IENH U
CTPOUTH KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE pe3ylbTaTbl OCBOCHUSI TpeaMeTra «XUMUs» JIOCTUTAIOTCS B E€IMHCTBE
yu4eOHOM ¥ BOCIUTATENIbHOW JIEATETHOCTH B COOTBETCTBUM C T'yMAaHHUCTHYECKUMH,
COLIMOKYJIETYPHBIMH, JITYXOBHO-HPABCTBEHHBIMM IIEHHOCTSMH M HJI€aJIaMH POCCUHCKOTO
IpaKJaHCKOrO O0O0IecTBa, MPHUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMHM TOBEICHUS,
CIIOCOOCTBYIOIIMMHM  TPOIIECCaM  CaMOINO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS TMYHOCTH OOYYArOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA NMpPEeAMETa «XUMUS» OTPAXKAIOT C(HOPMUPOBAHHOCTD
OMbITAa TO3HABATENILHON M TPAKTHUECKOW JAESTENIbHOCTH OO0YyYaloUIUXCs IO peanu3aluu
OPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, yBaKEHUS
K 3aKOHY U MPABOMOPAJIKY;

NPEICTABICHUSI O COIMAJIBHBIX HOPMaxX M MpaBUJaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPU CO3MAHUHM y4eOHBIX
IPOEKTOB, PEIIEHWH YYEOHBIX M TIO3HABATEIBHBIX 3aJ7a4, BBIMOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JPYTUX TIPY aHAJIU3E PA3TMYHBIX BUJIOB YU€OHOH JACSATEIBHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOIO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMHH;

YBO)XEHUS K IPOLIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOIO NPUMEHEHUS
XAMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHUS HAYKH €CTh PE3YJbTaT JUIUTEIbHBIX HAOIIONEHUH,
KPOMOTIUBBIX HKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPYJa YUEHBIX U MPAKTUKOB;

MHTEpeca M T[I03HABATENIbHBIX MOTHBOB B IMOJYYEHUU U TOCIEIYIONIEM aHaJINU3e
uH(GOpPMAINH O IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEeUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO NTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IOBEIECHHE W IMOCTYNKU CBOMX TOBAPHILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEICTBUI ITUX MOCTYIIKOB;



4) popMuUpOBaHUS KYJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEeH 3A0poBOoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MICUXUUECKOMY 3/I0POBBIO;

coOMofieHUsl MpaBwil 0€30MacHOr0 OOpalleHUsl C BEIIeCTBAMU B OBITY, MOBCEAHEBHOMU
KU3HU U B TPYIOBOU JIESITEIIBHOCTH;

MOHUMAHMS I[IEHHOCTU NPaBUJ HMHAUBUAYAJIHLHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaAIIUSIX, YIPOKAIOIINX 3[I0POBBIO U KU3HU JIOCH;

OCO3HAHMUsSI TOCJIECICTBUN U HEMPUSATUS BPEAHBIX MPUBBIUCK (YIMOTPEOJICHUS aJKOTOJIS,
HApKOTUKOB, KypeHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
0O0I1IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX JNEATECIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pPEIICHUM MPaKTUUECKUX 3a7ad COLUAIBHOU
HaNpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpEeCa K MPAKTUYECKOMY M3YUYEHHUIO MPodecCuil pa3InuyHOro poja, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUS TTPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXKECHUS K TPYY, JIIOISAM TPyJa U pe3yJbTaTtaM TPYIAOBOU JESITEIHbHOCTH;

TOTOBHOCTA K OCO3HAaHHOMY BBIOOPY HWHAMBUIYadbHON TpaeKTOpUU O0O0pa3oBaHUS,
Oynymiet mpodeccuu © peanusaliu  COOCTBEHHBIX JKM3HCHHBIX TIUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUA:

OKOJIOTMYECKH  IIeJ1ecO00pa3HOTr0  OTHOIICHHS K  TPUpPoAe, KaK  UCTOUYHUKY
CYIIIECTBOBaHUS )KM3HH Ha 3eMJIE;

NOHUMaHUsI  TIOOAJBPHOTO  XapakTepa  DKOJOTMYECKUX  MPOOJIeM,  BIUSHUS
HPKOHOMHMYECKHX MPOIECCOB HA COCTOSIHUE TIPUPOTHOM U COLIMATIBHOM CPEIbI;

OCO3HAaHMUsSI HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHKEHUW XUMHHM JUIS  PEIICHUs
BOIIPOCOB PAIIMOHAIBHOTO MTPUPOAONOIb30BaHNS;

AKTUBHOT'O HENPUATHS NEUCTBUIN, MPUHOCIUIUX BpEl OKpYKAOLEH MPUPOIHOU Cpele,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusiTHIE HKOJIOTUYECKHE NOCJEACTBUSA
IpEeANPUHUMAEMBIX IEVCTBUI U MPEAOTBPAIATh UX;

HaJW4Yusl Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOIMYECKON KYyJIbTYpbl, OIbITa
NEATEIbHOCTH SKOJIOTUYECKOM HANpaBI€HHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HUMHU B
MIO3HABATEJIPHOW, KOMMYHHKATUBHOW M COIIMAJIbHOM IPAKTUKE, CHOCOOHOCTH W YMEHHS
AKTUBHO MPOTHUBOCTOSATH UJICOJIOTUU XeMOp OO H;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKW U OOIIIECTBEHHON MPAKTUKH,

NOHUMAHUS CTeU(PUKA XUMHH KaK HayKd, OCO3HaHHS €€ poiau B (POPMUPOBAHHH
pPAIMOHAIBHOTO HAYYHOTO  MBINIJICHUS, CO3MaHUM [EJOCTHOTO TPEJCTaBlIeHUs 00
OKpY’KalIllleM MHUPE Kak O €IMHCTBE HPUPOAbl U YEJIOBEKa, B MO3HAHUU MNPUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHU TPOOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU JJIi COBPEMEHHOM IUBWIIM3AIMU: B €€
T'YMaHUCTUYECKON HANpaBJICHHOCTU M Ba)KHOW POJIU B CO3JaHWU HOBOM 0a3bl MaTepUabHOU
KYJABTYpBI, PEIICHHH T[I00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEIOBEYECTBA —
CBIPBCBOM, HSHEPreTHUYCCKOM, IHINEBOM W DSKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEJUILHUHBI, 00ECTICUEHUH YCIOBHUIl YCIEIIHOIO TPY/la U KOJIOTHYECKH KOM(OPTHOHN KU3HU
Ka)kKJIOTO 4JIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAHUSl CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJB30BaTh MONy4aeMble 3HAHUS
JUIsL aHain3a U OOBSICHEHMS SIBIIGHUM OKPYXKAIOIIEro MHUpa M MPOUCXOISIIUX B HEM
W3MEHEHUW, YMEHHs JenaTb OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAyudHbIX (DAKTOB U
MMEIOIIUXCS TAHHBIX C LEJbIO0 MOJYYeHUS! JOCTOBEPHBIX BHIBOJOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIIOJIb30BaTh XUMHUYECKUE 3HAHUA [UJIsl pEHICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOMN JEATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY O0pa30oBaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW [0 XUMHHU B COOTBETCTBHHM C >KM3HECHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iduuHbIX cdepax mnpodeccuoHanbHOM
TESTEITHPHOCTH.

METAIIPEIMETHBIE PE3VYJIBTATBI

MeranpeameTHble pe3yabTaTbl OCBOSHHUSI YYEOHOro mnpeaMera «XUMHs» Ha YpPOBHE
cpenHero odiero ooGpa3oBaHus BKIIOYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIe) OOIeHAyYHbIC MOHSTHUS, OTPAXKAIOIIHE IEJIOCTHOCTh HAYYHOW KapTUHBI
MHpa U crneruduKy METOIOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPTHsl, SBJICHHE, MPOIECC, CUCTEMa, HAy4YHBIM (aKT, TPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OPHs, HUCCIIeOBaHWEe, HAOIIONCHUE, U3MEPECHHE, DKCIIEPUMEHT U
pyrue);

YHUBEpCAJIbHBbIC  y4eOHBbIE  JeicTBUS  (TO3HABATENbHbIE,  KOMMYHUKATHBHBIC,
peryisTuBHbIC), oOecneunBatonue ¢GopmupoBaHue (QGYHKIMOHAIBHOW TPaMOTHOCTH U
COIMATILHON KOMITIETEHIIUN 00YYatOINXCs;

CIIOCOOHOCTh  OOYYalOIIUXCSl ~ MCMOJB30BaTh OCBOCHHBIE  MEXKJIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECCKUE 3HAHUS M yHUBEPCAJIbHBbIC y4ueOHBbIE IEWCTBHUS B IO3HABATCIIHLHOM U
COLMAJIbHOM TTPAKTHKE.

MerarnpeamMeTHble pe3yabTaThl OTPaXKarT OBJAJEHUE YHUBEPCATBHBIMU YUCOHBIMH
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICUCTBUSIMHU.

OBiajeHne yHUBEPCAIbHBIMHU Y4eOHBIMH MO3HABATEIbLHBIMY IEHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE AeHiCTBUS:

CaMOCTOSITEILHO (POPMYITHPOBaTh M aKTyaIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccmaTrpuBarh;

ONPEACNIATh LENN AEATCIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUU HMX JTOCTHKEHHUS,
COOTHOCHUTD PE3YJIBTATHI AEATCIHLHOCTH C MOCTAaBICHHBIMU LIEIAMHU;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUYECKOTO MBILIIJICHUS — BBIJACTATD
XapaKTepHbIE TPU3HAKU TIOHSITUA M YCTAHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOITHE MTOHATHS JUISI OOBSICHEHHsI OTACIBHBIX (DAKTOB U SBIICHHI;

BBLIOMPATh OCHOBAaHUS W KPUTEPUU I KIAcCH(PUKAIIMU BEHIECTB M XHMHUYECKHX
peaKkuuii;

yCTaHABIMBATh MPUUMHHO-CIIC/ICTBEHHBIC CBA3U MEXKAY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE pacCyXJAeHUsS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, [0 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH U IMPOTUBOPEYHS B pacCMaTPUBACMBIX SBICHUX, (OPMYITHPOBATH
BBIBOJIBI M 3aKJIFOUCHHS;

MIPUMEHSATH B MIPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUH CUMBOJIMYECKHUE (3HAKOBBHIE)
MOJICJIH, TPEeoOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XHUMHUYECKUH 3HaK (CHMBOIN)
JJIEeMEHTa, XUMHYecKas (opmyna, ypaBHCHHE XHMHUYCCKOM pEaKIUu — TP PCIICHHUH
y4eOHBIX II03HABATCIBHBIX M MPAKTHYCCKUX 3a7ad, IPUMEHATh Ha3BaHHBIC MOJICIIbHBIC
MPEJCTABICHUS IS BBISABICHHUS XapaKTEPHBIX IMPU3HAKOB M3y4ae€MbIX BEIIECTB H
XUMHUYECKUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE IEHCTBUS:

BJIaJIETh OCHOBAMHU METOJI0OB HAYYHOTO MO3HAHMS BEIIECCTB M XUMUUYECKUX PEaKITUIA;

dbopMymHpoBaTh IMEIW H 3aJa4¥  HMCCJICAOBAHMS, HCIIONH30BaTh IIOCTABICHHBIE U
CaMOCTOSITEILHO C(OPMYIHPOBAHHBIC BOMPOCHI B KAYeCTBE HWHCTPYMEHTa TO3HAHHS U
OCHOBBI JUI1 (OPMHPOBAaHMS THIIOTE3bl IO MPOBEPKE IMPABMILHOCTH BBICKA3bIBACMBIX
CYKICHUU;

BJIaJICTh HABBIKAMHM CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W TMPOBEACHUS YUYCHUUYECKUX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBaTh yMEHHMS  HAOMIOmaTh 3a  XOIOM  TpoIlecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yibraT, (popMylmupoBaTh O0OOOIIEHHS U BBIBOJBI
OTHOCHUTEJIPHO JIOCTOBEPHOCTH PE3YJAbTaTOB HCCICIOBAHUS, COCTABISITH OOOCHOBAHHBIN
OTY€T O IMPOAEIaHHOUN padoTe;



NpUOOpETaTh OMBIT YYEHWYECKOM HCCIEIOBAaTENbCKON W MPOEKTHON JEeSTENbHOCTH,
MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOIOB pELICHUs
MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IUYHbIX METOIOB IMO3HAHMS.

3) padora ¢ uHpopManMei:

OPUEHTUPOBATHCA B PA3IWYHBIX HCTOYHUKAX HH(POpManuu (HayyHO-HOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHaJIM3UpoBaTh MHGOPMALMIO PA3IUYHBIX BUAOB W (QOpPM MpEACTaBICHUS, KPUTHYECKHU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMynupOBaTh 3alpoChl U MPUMEHATH pa3IMYHbIE METOAbI MPU MOUCKE U OTOOpE
uH(pOpMAaLK, HEOOXOAUMOM ISl BBIMOJIHEHUS YUEOHBIX 3a1a4 ONPEeIEHHOIO TUIIA;

MPUOOPETATh OMBIT UCIIOJIB30BAHMS MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3TUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYI0 (GOpMYy TMpeAcTaBieHHs HH(OopMauu
(cxembl, rpaduKu, AUarpaMMbl, TaOJUIbI, PUCYHKH U IPYTHE);

UCIIONB30BaTh HAyYHBIM $3bIK B KayecTBE CpeJICTBAa MpU padoTe ¢ XUMUYECKOU
uH(pOpMalMel: MPUMEHATh MEXIpeAMETHbIe ((U3MUecCKue W MaTeMaTUyecKHe) 3HaKd U
CUMBOJIbI, (OpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA HAMVISITHOCTH.

Ogi1ajeHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUAMM:

3aJ1aBaTh BOMPOCHI 0 CYIECTBY 00CYX/1aeMOM TEMbI B XO/I€ 1UaJIOTa U/WIIN TUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (QOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEUTOKEHHOMN 3a71a4u;

BBICTYIIATh C MPE3EHTAlUeN Pe3yJabTaToOB MMO3HABATEIBLHON NESITEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMU TMpPU BBHIMOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIEOBAaHUIO CBOMCTB HM3y4yaeMbIX BEULIECTB,
peanuzanuu y4eOHOTO MpoekTa ¥ (OPMYyIUPOBATh BBHIBOABI MO pe3ylibTaTaM MPOBEIEHHBIX
UCCIIEZIOBAaHUH MMYTEM COIVIAaCOBAaHUS MO3UIIUI B X0/1€ 00CYKIEHHSI 1 0OMEHAa MHEHUSIMU.

OgJ1ajeHne YHUBEPCATbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEIbHO TUIAHUPOBATh M OCYLIECTBIATH CBOIO I03HABATEIIBHYIO JESITEIBHOCTD,
orpenenss e€ Leau U 3a7ay, KOHTPOJIUPOBaTh U 10 MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeJiaraeMblii aJrOpUTM JA€HCTBUN NPU BBINOJIHEHUN YY€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Haubonee 3P PEeKTUBHBIN CIOCOO UX PEIICHUs ¢ YUETOM MOJIYYEHUsI HOBBIX 3HAHUI
0 BEILECTBAX U XUMHYECKUX PEAKIUAX;

OCYLIECTBIISITh CAMOKOHTPOJb CBOEHW JEATENBbHOCTH Ha OCHOBE CaMoOaHalIu3a M
CaMOOILICHKH.

INPEJMETHBIE PE3VYJIBTATbI
10 KJTACC

[IpenmeTHbIe pe3yabTaThl 0CBOCHUS Kypca «Opranudyeckas XUMUsD) OTPAKAIOT:

c(hopMHUPOBAaHHOCTh TMPEACTABICHUH O XUMHYECCKOM COCTABJISAIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpA, POJIM XMMHH B TO3HAHWUU SIBICHHUN MPHUPOABI, B (HOPMHUPOBAHUU
MBIIIJICHUSI W KYIBTYypbl JHUYHOCTH, €€ (PYyHKIMOHATHLHOW TPAaMOTHOCTH, HEOOXOMMMOW st
pEIICHHs] TPAKTUYECKUX 3a/lad M JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpPELIE;

BJIAJICHUE CHUCTEMOM XWMHMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIve
MOHATUA (XUMUYECKUH DIEMEHT, aToM, OJJIEKTPOHHas o00O0JIouKa aroma, MOJEKya,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEIIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas Qopmyna
(pa3BépHyTass M COKpaméHHAs), MOJb, MOJSpHAsT Macca, MOJSPHBIA OO0BEM, YIIIEpOIHBIN
ckenet, (yHKIMOHAJNbHAsl TPyINIa, pagukall, U30MepHus, HU30MEpbl, TOMOJOTHYECKUU psI,
TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA U a30TCOAEPIKAIINE COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCIUHEHUS); TEOPUM U 3aKOHbI (TEOpHs
CTpoeHusi oprannueckux BemectB A. M. BytiepoBa, 3akoOH COXpaHEHHUSI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN A3bIK XUMHH; MHUPOBO33PECHUECKUE 3HAHUA, JICKAIIUE B
OCHOBE MOHUMAaHMSI TPUYMHHOCTU U CUCTEMHOCTU XUMUUYECKUX SIBIICHUM, (PAKTOJIOTrUUYECKUE



CBEJICHUSI O CBOICTBaX, COCTaBe, MOJIYYEHUH M OE€30MaCHOM HCIOJb30BAHUM BaKHEUIIHX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU ESITEIHLHOCTH YEIOBEKA;

c(hopMUPOBAaHHOCTh  YMEHUU  BBIABISATH  XapaKTepHbIE  MPU3HAKA  TOHSATHIA,
YCTaHABIUBATh MUX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUSI MIPU ONMHCAHUU
COCTaBa, CTPOCHUS U NPEBPALICHUN OPraHUYECKUX COCAUHECHUN;

c(hopMUPOBAaHHOCTH YMEHHI UCIOJI30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS
MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpami€¢HHON) (GOpMYT OpPraHUYECKHUX
BEIIECTB M YypPaBHCHUW XUMHUYECKUX pEaKIMi, W3roTaBIMBATh MOJACIH  MOJEKYI
OpraHWYeCKUX BEHIECTB JIA WUIIOCTPAIIMM HMX XUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTpPOCHUS;

copMUPOBAaHHOCTH  YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYCHHBIX
OpraHUYeCKUX BEIIECTB MO HMX COCTaBy W CTPOCHUIO K OMNPEAeTIEHHOMY Kiaccy/rpymnme
COEIMHEHUN (yrmeBonopossl, KHCIJIOPOJ U a30TconepIKalue COEIUHEHUS,
BBLICOKOMOJICKYJIIDHBIE ~ COCJMHEHUWs), JaBaTh KM Ha3BaHUS TI0 CHCTEMaTHYEeCKOU
Homenknarype (IUPAC), a Takke nOpUBOAUTH TpHUBUAJIbHBIE Ha3BaHUS OTIEJbHBIX
OpraHUYEeCKUX BEUIECTB (ITHIICH, MPOMUJIEH, alleTUJIeH, dTUJICHIIIMKOb, TIUIEpUH, (eHo,
dbopmanpaerua, aneTaibAerul, MypaBbHHAs KHUCIOTA, YKCYCHas KHCIOTa, OJEHWHOBAs
KHCJIOTa, CTeapUHOBAs KUCIIOTA, III0K03a, (PYKTO3a, Kpaxmal, LeJUTI0I03a, IJIUIUH);

c(hopMUPOBAHHOCTh YMEHHS OMPEACNATh BUJBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
cCOoeIMHEHUAX (OJJMHAPHBIE U KPaTHBIE);

c(hopMUPOBAaHHOCTh YMEHHUSI TIPUMEHSTH IMOJIOKEHUS TEOPUU CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. bytiepoBa ajist 00bSICHEHNST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAHEHHUS MAaCChl BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHHMH XapaKTepH30BaTh COCTAB, CTpPOCHUE, (HU3NYECKUE U
XUMUYECKHE CBOMCTBA THUIUYHBIX NPEACTABUTENEH pa3IMUYHBIX KIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, JTWUJIEH, NMPOIMWICH, aleTwieH, OyramueH-1,3, metundyraauen-1,3,
O€H30J1, METaHOJI, ITAHOJ, ATHJICHITIUKOJb, IIIUIEPUH, (PEHO, alleTalbIeTH, MypaBbUHAs U
YKCyCHasi  KHCJIOTBI, [DJIIOKO3a, Kpaxmajd, LeJUI0JI03a, AaMUHOYKCYCHas  KHUCIJOTa),
WUIIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKIY HHMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIU C UCTIOIB30BAHUEM CTPYKTYPHBIX (hopmyi;

C(hOpMHPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKHU YIIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPOIHBIN Ta3, Yrojib), CIOCOOB MX MEPEPadOTKH W MPaKTUYECKOEe MpPUMEHEHHE
IIPOYKTOB MEpepadbOTKH;

c(hOpMHUPOBAaHHOCTh YMEHUW MPOBOIUTH BBIYUCICHHS MO XUMUYECKHM YpaBHEHUSM
(Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIMU MO0 HU3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WIIN MPOIYKTOB PEaKITNN);

c(hopMHUPOBAaHHOCTh YMEHHMH BIaJACTh CHUCTEMOW 3HAaHMM OO0 OCHOBHBIX MeETOAaX
HAyYHOTO [IO3HAHUS, MCHOJb3YEMbIX B XHMHUHU IPU H3YYEHUU BEIIECTB M XUMHUYECKUX
ABICHUN (HAOMIOAEHUE, U3MEPEHHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE), HCIIOIb30BaATh
CUCTEMHbICE XUMHUYECKHE 3HAHWS ISl TPUHATUS PELUICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYallUSIX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

c(hopMHPOBAaHHOCTH YMEHUH COOJIOATH MPaBHIIa MOTH30BAHUS XUMHUUECKON MOCYI0N U
naboparopHbIM  000pYyIOBaHHMEM, a TakKe IMpaBuia OOpalieHuss C BEHIeCTBAaMU B
COOTBETCTBUH C UHCTPYKIUSIMU TI0 BBIMIOTHEHUIO JAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUH IUIAHUPOBATh W BBITIONHATH XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHUs] OPraHMYEeCKUX BEIIECTB MPH HArPEBAHUM, MOJYYEHUE STUJIEHA U H3y4YCHHE
€ro CBOWMCTB, KaY€CTBEHHbIC PEAKIMU OPraHWYECKUX BEUIECTB, JAeHAaTypauus OeJIKOB MpHU
HAarpeBaHWM, I[IBETHBIC pEAKIUH OEJIKOB) B COOTBETCTBUM C TIPABWIIAMH TEXHUKH
O0e3omacHOCTH TIpU OOpalleHHMH C BemEecTBaMU W J1aO0OpaTOPHBIM  O0OpPYIOBaHUEM,
MPENCTABIATh PE3YAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKIH 1 (POPMYTHUPOBATH BEIBOJBI HA OCHOBE ITUX PE3YJbTATOB;

c(hopMUPOBAaHHOCTh YMEHUNM KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYIO0 HMH(GOpPMAIUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (cpencTBa maccoBoil uHpopmanuu, WHTepHeT u
IPYTHUX);

c(hopMUPOBAaHHOCTh YMEHHUH COOJIIOATh MpaBHJIa JKOJIOTUYECKU 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM MAESATEIBLHOCTU B ILEJSIX COXPAHEHMS] CBOETO 3J0pPOBbS U
OKPYXAIOIIEH MPUPOIHOMN Cpelibl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS HA KMBbIC OPTaHU3MBbI



ONPENENEHHBIX OPTaHUYECKUX BEIIECTB, IMOHMMAas cmblca nokasarensa [IJIK, moscHsaTe Ha
IpUMEpPaxX CHOCOObl YMEHBIICHHS M MPENOTBPAIlEHHUs WX BPEIHOTO BO3JICHUCTBUSA Ha
OpraHU3M Y€JIOBEKa,;

UIsl 00yYaroIUXCsl ¢ OrPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BELIECTB U XMMHYECKUX SIBICHUI;

IUIA CIENBbIX M CIa0OBUAAIIMX OOy4YalOIUXCsA: YMEHHE MCIOJIb30BaTh peEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins ans 3anucu Xumudeckux GopMmyi.

11 KJTACC

[IpenmeTHbie pe3ynabTaThl OCBOeHUS Kypca «OOIass M HEOpraHuuecKas XUMU»
OTpaXaloT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAayYHOU KapTHUHBI MHUpA, POJM XMMHUHM B TO3HAHUU SIBICHUM MPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYTBTYPBI JIMYHOCTH, €€ (PYHKIIMOHATBHON T'PaMOTHOCTH, HEOOXOAMMOM st
pelieHrsT TPAKTUYECKUX 3aJad U DKOJOTHMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO U MPUPOIHOM CPEIIE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIMOJIATAIOUINE
HOHATHSA (XMMHUYCCKUN DJIEMEHT, aroM, W30ToIl, S-, P-, d- 3JIEKTPOHHBIE OpPOUTAIM ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O0O0BEM, BaJIGHTHOCTH, JIEKTPOOTPUIIATEILHOCTh, CTEIICHB
OKHCJICHUS, XUMHYECKasi CBA3b (KOBaJICHTHAs, HWOHHAs, MeTaJUIM4ecKasi, BOJOpOaHAs),
KpUCTAJUIMYECKass pEIIETKA, THUIIBI XUMHUYECKUX PEaKluid, pacTBOp, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOJIUTUUYECKAS TUCCOIUALINS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklnHM, XUMHUYECKOE pPaBHOBECHE); TEOPUU M  3aKOHBI  (TEOpus
AJIEKTPOJIMTUYECKOW Auccouuanuu, nepuonndeckuit 3akoH [[. M. MenngeneeBa, 3akoH
COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS YHEPTUU MIPU XUMHYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHUS,
Jexane B OCHOBE IOHUMAaHMS NPUUYMHHOCTH M CUCTEMHOCTH XWMHYECKHX SIBJIICHHM,
(dakTomOrMuecKue CBEIACHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUH U  OE30MaCHOM
UCIIOJB30BAaHUM BAaXHEHIIMX HEOPraHMYECKUX BeIIeCTB B OBITY M MPaKTHYECKON
NEeATEIbHOCTH YEJI0BEKA,

CHOPMHUPOBAaHHOCT, ~ YMEHUW  BBIABIATH  XapaKTepHble  MPU3HAKK  TOHSITHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHS IPHU ONHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAaHHOCTh YMEHHI HCIOIB30BaTh XUMUUECKYI0 CUMBOJIUKY JUIsI COCTABIICHHUS

OpMYJl BEIIECTB M YPAaBHEHUN XUMHUYECKHUX PEAKIUH, CUCTEMATHUYECKYI0 HOMEHKJIATYpy
IUPAC) u TpuBHalbHBIC Ha3BaHUS OTMEJIBHBIX HEOPraHMYECKUX BEHIESCTB (yrapHBIM ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHas U3BECTh, HETall€Hasi U3BECTh, MUTHEBAS COAA, MUPUT U
Ipyrue);

C(hOpMHPOBAaHHOCTH YMEHUW ONpENeNsiTh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOM CBA3U
(xoBasieHTHAasl, HOHHAsI, METAJUTNYECKasi, BOJOPOIHAs) B COEIMHEHUSIX, TUIl KPUCTAIINYECKOMN
PEIETKH KOHKPETHOTO BelIeCcTBa (aTOMHas, MOJEKYJspHas, HOHHAs, MeTaJUIM4ecKasi),
XapakKTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

chOpMHPOBAaHHOCTH, YMEHHH yCTAaHABIHMBATH TMPUHAJIC)KHOCTh HEOPTAHHUUECKUX
BEIIECTB 0 UX COCTaBY K OMPEeIEHHOMY KIIACCY/TPYIINE COSAMHEHUH (MPOCTHIC BEIIECTBA —
METAaJUIbl U HEMETAJUIbI, OKCUbl, OCHOBAHUSI, KUCIOThI, aMPOTEPHBIE TUAPOKCHUBI, COIH);

c(hOpMHPOBAaHHOCT, YMEHHU PACKPBIBATH CMBICH Tepuoandeckoro 3akoHa J[. .
MeHnneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PYHKIUU;

chOpMHPOBAaHHOCT, YMEHHHA XapaKTEpHW30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX EMEHTOB 1—4 nepuonos [leprnoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
W. MeHnneneeBa, HCIONB3Ys TOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAINY, «IHEPIETHUCCKHEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COCIMHEHUH 10 nepuoaam u rpymnmnam [lepruoguyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB /l.
H. Menpeneena;

c(hopMUPOBAaHHOCTh YMEHHMI XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE
CBOWCTBA HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KIIACCOB, MOATBEPXKAATh CYLIECTBOBAHHE



TCHETUYECKON CBS3UM MEXKAY HEOPraHMYECKMMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hopMUPOBAHHOCTh YMEHUS KIACCUDUIIMPOBATh XUMUYECKUE PEAKIUU MO PA3TUYHBIM
MpU3HaKaM (YHCIYy M COCTaBy pearupyrollux BEHIECTB, TEIIOBOMY 3 (eKkTy peaxiuu,
W3MEHEHUIO CTENEHEW OKHUCICHHS DIIEMEHTOB, OOpaTUMOCTH  pEaKIUH, YYaCTHUIO
KaranmzaTropa);

c(hopMUPOBAaHHOCTh YMEHUU COCTABIATh YPAaBHEHUS PEAKIMl pa3IMUHBIX THUIIOB,
TIOJIHBIE M COKpAIlIEHHBIC ypaBHEHUS pEaKIMii MOHHOTO OOMEHa, YUYUTHIBAas YCIOBHS, MPU
KOTOPBIX 3TH PEaKIUU UIYT 0 KOHIIA;

c(hopMUPOBAaHHOCTh YMEHUN MPOBOAUTH PEAKIIUU, MOATBEPKAAIOIINE KaueCTBEHHBIM
COCTaB pAa3IUYHBIX HEOPraHUYECKHX BEIECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOopMHPOBAaHHOCTh YMEHUI pacKpbIBaTh CYIIIHOCTH OKUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUUN IOCPEACTBOM COCTABIEHUS DJIEKTPOHHOro OajaHca 3TUX
pEeaKLHnii;

c(hopMUPOBAaHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU pEaKIuu
OT pa3fUYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUSI B 3aBUCHMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(hopMUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh XUMHUUECKHE TMPOIECCHl, JIekKallue B
OCHOBE  IPOMBIIUICHHOTO  TMOJYYEHHS  CEPHOM  KHUCIOTh, aMMHaka, a  TaKxke
c(hopMUPOBAaHHOCTh TPEJICTABICHUNH 00 OOIIMX HAyYHBIX NPUHIIUIAX W DKOJOTHUYECKUX
npoOIeMax XUMHUYECKOTO TTPOU3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS C HCIIOJIH30BAHUEM TOHSITHUS
«MaccoBasi JI0Jig BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUW Ta30B MPU XUMUUYECKUX
peaKIusaX, MacChl BEIIECTBA WU 00bEMA ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, TEIIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMHPOBAaHHOCTH YMEHUH COOJIOAATH MPaBUJIa MOJTH30BAHUS XUMUUYECKON MOCYI0H U
naboparopHbIM  00OpyIOBaHHMEM, a Takke IMpaBuila oOOpalleHuss C BellecTBaMH B
COOTBETCTBUM C UHCTPYKIUSIMU IO BBHIMIOJTHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB;

Cc(hOpMHUPOBAaHHOCTh YMEHUH IJITAHUPOBATHh M BBHIMOJIHATH XUMUYECKHH HKCIIEPUMEHT
(paznokeHrue TEpOKCHUIA BOJOpPOIAa B TMPUCYTCTBUHU KaTaiu3aTopa, OMPEICICHHE CPEabl
pacTBOpPOB BEIIECTB C IOMOIIBI) YHHUBEPCAJIBHOIO WHIMUKATOPA, BIHUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKON pEaKIu, PEeaKiMd MOHHOTO OOMEHA, KadyeCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPHUI-AaHUOHBI, HA KAaTHOH aMMOHHUSA, pPEIICHHE
AKCIIEPUMEHTAJBHBIX 3a7ad no Temam «Mertammb» U «HemeTtamnbsl») B COOTBETCTBHH C
npaBUjIaMHd TEXHUKH O€30MacHOCTH TpH OOpalleHWHd C BEIIECTBAMU M JIA0OpaTOPHBIM
000OpyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XMMHUYECKOTO JKCIEPUMEHTAa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peEaKIuii ©u (HOpPMYIHUpOBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNbTaTOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTHYECKHU aHAIM3UPOBATh XUMHUYECKYI0 WH(MOPMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX HCTOYHUKOB (CpeICcTBA MAacCOBOM KOMMYHHUKAlMHU, VHTEpHET u
IPYTHUX);

c(hopMHUPOBAaHHOCTh YMEHHH COOJIFOATh IPaBHJIA JKOJOTHYECKH IeJIECOO0pa3HOro
MOBEJCHUS B OBITY W TPYIOBOW NEATEIBHOCTH B ILEISX COXPAHEHHUS CBOErO 3/I0pPOBbS U
OKPYAIOIIEH MPUPOTHOMN CPpeJibl, 0CO3HABATh OMACHOCTh BO3JAEHCTBUS HA KMUBBIC OPTaHU3MBbI
ONpPENENEHHBIX BEIIECTB, IMOHMMAas cMbIca nokasarens IIJIK, moscHaTe Ha mnpumepax
CrOCOObl YMEHBILICHHS] W TMPEAOTBPAILCHHUS] WX BPEIHOIO BO3ACHCTBUS HA OPraHu3M
YEJI0BEKa;

JUIsl 00yYaroluXcsi C OrPAaHUYEHHBIMU BO3MOKHOCTSAMH 3I0POBbS: YMEHUE MPUMEHSTDH
3HaHUS1 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHMS BELIECTB U XUMUYECKUX SIBICHUN;

JUISL CIIETIBIX W CJIA0OBHUISIIMX OOY4YalOUIUXCS: YMEHUE UCIOJIb30BaTh peabePpHO-
TOUCUHYIO cucTeMy oOo3HaueHud JI. bBpaiins s 3anucu  XuMmudeckux  (opmyil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumuecTBO 4acos
Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoTsbl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMHUH
IIpenmer opranudecko XumMuu. Teopust CTpoeHUs
1.1 pex P . p P 3 bubmoreka I1{OK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytneposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIe YIIeBOIOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HemnpenenbHble yriieBOIOPOIBI: AIKEHBI, aTKAIUCHBI,
2.2 pel . HOPOA A 6 1 bubmoreka I{OK https://myschool.edu.ru/
AITKUHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB M HX
2.4 PHpOA yr AOPOX 3 1 bu6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Hroro no paszneny 13
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeIuHeHUust
3.1 Cnuprel. ®enon bubmuoteka LIOK https://myschool.edu.ru/
3.2 Ansaerunsl. KapoboHnosbie kucnotbl. CioxHbIe 3pupbI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrimeBoanl 3 1 bub6muoreka LIOK https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3gen 4. Asorcoaepxaniye OpraHndecKue CoOeMHEHNS
4.1 AMUHBI. AMUHOKHUCTIOTHI. benku 3 bubaunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 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/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonmokna 2 bubnunorexa LIOK https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/

11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LH(POBbIE)
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. Teoperudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3ak0H U
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 3 bubmuoteka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeUiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEAKIINH 6 1 1 bub6moreka I{OK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 Mertamib bub6moreka I{OK https://myschool.edu.ru/
2.2 Hemeramnsl 1 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIECTB bubmmoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 17 bu6moreka I{OK https://myschool.edu.ru/
Pa3nena 3. XumMus u ;Ku3Hb
3.1 XuUMUA U KU3HD 4 bu6moreka I{OK https://myschool.edu.ru/
Htoro mo pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'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/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuvectBo DJIeKTPOHHbIE HU(PPOBLIE
Ne Tema ypoka P unpp
/ 4acoB Jlata | OOpasoBarebHbIe pecypchl
1| Bceero
1 [Ipenmer opraHM4ecKol XMMUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
2 Teopust crpoenus oprannueckux coell. A.M. bytiepoBa, €€ 0CHOBHbIE TOJOX. 1 bubmuoteka LIOK https://myschool.edu.ru/
[IpencraBienue o kiaccupukanuyu OpraHundeckux BemecTs. Homenknarypa
3 pel Puican p HI P 1 bubmoreka I{OK https://myschool.edu.ru/
(cucremaTuveckasi) ¥ TpPUBUAIbHBIC HA3BAHUS OPTaHUYECKHUX BEIIECTB
4 AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM P 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTEHUIINE NPEACTABUTENIN ATKAHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bubmumoreka L1OK https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE TPEACTABUTENN AJIKCHOB 1 bubmumoreka L1OK https://myschool.edu.ru/
8 [Tpaktuueckas padora Ne 1. «[lomydyeHue 3TUIeHa U U3YYEHHE €TO CBOMCTBY 1 bubmmoreka [1OK https://myschool.edu.ru/
Anxaguensl. byranuen-1,3 u metnnOyraguen-1,3. Ilonydenue
9 a yrak yrak yi 1 bu6moreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KayuyKa U PE3UHBI
AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHH psill. AlleTuiieH
10 L p P Al 1 bu6moreka I{OK https://myschool.edu.ru/
— MPOCTEUIINII MPEACTABUTENb AIKUHOB
11 Boiuncienus mo ypaBHEHHUIO XUMHUYECKON peaklnu 1 bu6muoreka I{OK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 1 Tolyoll. TOKCHYHOCTh apeHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
13 ['eneTnueckas cBA3b yIIEBOAOPOIOB, IPUHAICKAIIMX K PA3JIUYHBIM KJlaccaM 1 bu6muoreka L{OK https://myschool.edu.ru/
[IpupoaHbie HICTOUHUKH YITIEBOAOPOIOB: IPUPOAHBIN I'a3 U MOIYTHBIE
14 PHpOA r AOPOs . PHpOA T 1 bu6muoreka L{OK https://myschool.edu.ru/
HedTsHbIe Ta3bl, HePTh U MPOAYKTHI €€ mepepadboTKu
[IpupoaHbie HCTOUHUKH YITIEBOAOPOIOB: IPUPOAHBIN a3 U MOMYTHBIE
15 PHpOA r 71oP H,_ PHpOA T 1 bub6moreka IIOK https://myschool.edu.ru/
He(dTsHbIE Ta3bl, HePTh U MPOAYKTHI €€ TmepepaboTKu
16 KonTponbHas paboTa 1o paszzieny «YrieBoJI0pOoabh» 1 bubnmuoreka IIOK https://myschool.edu.ru/
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17 IIpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogoponHas cBs3b 1 bubmuoteka LIOK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: 3TUIEHIJIMKOJb U [NIMLIEPUH 1 bubnuoteka LIOK https://myschool.edu.ru/

19 @DeHoI: CTPOEHHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA, IPUMEH. 1 bubnuoteka LIOK https://myschool.edu.ru/

20 Anbrieruabl: GopMabICTHI U alleTATbICTH . AIIETOH 1 bubnuorexa LIOK https://myschool.edu.ru/

21 OnHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE KUCIIOThI: MypaBbUHASI U YKCYCHAsI 1 bubmuoteka LIOK https://myschool.edu.ru/

22 [IpaxTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBD» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHoBas U 0JICMHOBAsI KUCJIOTHI, KaK TIPEICTABUTEH BBICIITUX

23 P pel 1 bu6moreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MpbLta KaK COJIA BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE IeHCTBUE 1 bubmoreka I{OK https://myschool.edu.ru/
Crnoxnble 3(UPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOXKHBIX

25 Pup P A P P 1 bub6moreka I{OK https://myschool.edu.ru/
3¢upos

26 Kupsr: runponus, npuMeHeHne, OMOJ0THIeCcKast poJib )KUPOB 1 bubmmoreka [1OK https://myschool.edu.ru/
VraeBoasl: cocTas, Kilaccudukanys. Baxxaennine npeacTaBUTEeIN: TIIIOK03a,

27 g (urcar e 1 bu6moreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak TpupoIHbIE TOTUMEPHI 1 bubmumoreka [1OK https://myschool.edu.ru/
Konrponbshas padora no pazaeny «Kucnopojconepxaiiyre opraHu4ecKue

29 p p pasieIy POACOACPAIL p 1 bu6moreka I{OK https://myschool.edu.ru/
COCIIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH 1 bu6muoreka IL{OK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHUYECKUE COCTUHEHHUS, UX

31 Potep p 8 1 bu6muoreka L{OK https://myschool.edu.ru/
ouonorundeckoe 3HaueHue. [lentuapi

32 benku kak nmpupoaHbIE BBICOKOMOJIEKYIISPHBIE COECAUHEHUS 1 bubmuoteka LIOK https://myschool.edu.ru/

33 OCHOBHBIE IOHATHUSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUIN 1 bubmuoteka IIOK https://myschool.edu.ru/
OCHOBHBIE METOJIbl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEAMHEHUMN.

34 g YAp . 1 bu6muoreka L{OK https://myschool.edu.ru/
[InacTmacchl, kKaydykd, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KIIACC

Ne Konuyects DJIeKTPOHHBbIE LU (PPOBLIE
Tema ypoka Aara P bp
n/n 0 4acoB mydyen | 00pasoBaTelbHbIE PeCcypehl
Bcero us

1 XUMHYECKUH 27€MEHT. ATOM. DJIeKTpOHHAs KOH(PUTYpaIusi aTOMOB 1 bubmuoteka LIOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas CUCTEMAa XUMHYECKUX AJIEMEHTOB

2 P P ! 5 1 Bu6maorexa LIOK https://myschool.edu.ru/
1. . MeHneneeBa, ux CBA3b C COBPEMEHHOM TEOPUEN CTPOECHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U MX

3 COEIMHEHUH 10 TPyIaM U neprojaam. 3HadeHUe NePUOANUECKOTO 3aKOHa U 1 bubnunorexa L1OK https://myschool.edu.ru/
cucTeMbl XuMHu4deckux anemenToB .M. MenneneeBa B pa3BUTHN HAyKH
Crpoenue BemiecTBa. XUMHUECKasl CBSI3b, €€ BUIbI; MEXaHU3MBI

4 P N ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
00pa3oBaHMs KOBAJICHTHOM CBsI3U. BomopoaHas CBsI3b
BanentHoCTh. OnekrpoorpunarenbHocTh. CTenens okucnenus. Bemecrsa

5 pooTp 1 bubmoreka I{OK https://myschool.edu.ru/
MOJICKYJIIPHOTO Y HEMOJICKYJIIPHOTO CTPOCHHS
[Tonatue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUTOMAHBIE PACTBOPHI.

6 p p p 1 bu6moreka I{OK https://myschool.edu.ru/
MaccoBas 10J1 BEIlIeCTBa B PACTBOPE
Knaccudukanus 1 HoMEHKIaTypa HEOPraHMYECKUX COCTUHEHUM.

7 ¢ P 1 bu6moreka I{OK https://myschool.edu.ru/
['eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukanus XuMUYeCKUX peakifii B HEOPraHUIECKOM U OPraHuye CKOM

8 XUMHUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U 1 bu6moreka I{OK https://myschool.edu.ru/
MIPEBPAIICHUS SPHEPTUN ITPU XUMHUUECKUX PEAKIIMAX

9 CxopocTts peakiuu. O0paTuMble peakui. XUMUYECKOE PAaBHOBECHE 1 bubmuoteka LIOK https://myschool.edu.ru/
[Ipaktrueckas pabota Ne 1. «BausiHue pa3nu4HbIX (aKTOPOB Ha CKOPOCTh

10 . 1 bu6muoreka IL{OK https://myschool.edu.ru/
XUMHUYECKOUN peakuum»
OnexkTponuTrueckas auccounanus. [lonsarue o BOOOpoaHOM nokazaresie

11 (pH) pactBopa. Peakiiu nonHoro ooMeHa. ['Maposn3 opraHn4ecKux u 1 bubmuoreka LIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE peakiinu. [loHsTue 00 amexTponuse

12 . p p 1 bub6muoreka LIOK https://myschool.edu.ru/
pacruiaBoB U pacTBOPOB COJIEH

13 KonrponbHas pabota no pazzneny «TeopeTnueckue 0CHOBBI XUMHI» 1 bubnmuoreka IIOK https://myschool.edu.ru/
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Mertamibl, ux nojgoxenue B [lepuoaudyeckoil cucTeMe XUMHYECKUX

14 snemenTtoB /. 1. MenzeneeBa 1 0COOCHHOCTH CTpoeHHs aToMoB. O011ne bubmuoteka LIOK https://myschool.edu.ru/
(u3nyecKre CBOMCTBA METANIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI psAJl HANPSHKEHUH METaJlIOB bubmuoteka LIOK https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA BaXKHEUIIINX METAJUIOB (HAaTpUH, KAJINKU, KalbIUH

16 ! c S (narpui, : : Bu6nnoreka IJOK https:/myschool.edu.ru/
MarHui, aJllOMUHUN) U UX COCAUHEHUN

17 XUMHYECKHE CBOMCTBA XpOMa, MEIU U UX COETUHEHUI bubmuoteka LIOK https://myschool.edu.ru/

18 XHWMHUYECKHEe CBOMCTBA IIMHKA, KeJle3a U UX COCTUHCHUIH bu6moreka I1{OK https://myschool.edu.ru/
[IpaxTuueckas padota Ne 2. "Penienne sKkcriepuMeHTAIbHBIX 33/1a4 TI0 TeMe

19 " bubmotrexka IIOK https://myschool.edu.ru/
«Metambh»
Hewmeranmnel, nx nonoxenne B [leprogndeckoil cucreMe XUMUYECKUX

20 ’ P bu6moreka I{OK https://myschool.edu.ru/
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOECHHS aTOMOB
®u3nyYeCcKue CBOMCTBA HEMETAIOB. AJTOTPONIMS HEMETAJUIOB (Ha IpUMeEpe

21 P ( pHMEp bu6moreka I{OK https://myschool.edu.ru/
KHCIJIOpOJIa, cepbl, hochopa u yrieposa)

22 XWMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhl M KX COCTMHCHU I bub6moreka I{OK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa M UX COCTUHEHHIN bubmuoreka [1OK https://myschool.edu.ru/

24 XUMHUYECKUE CBOMCTBA yIIIepo/ia, KPEMHUS U UX COCTMHEHUI bubmmoreka [1OK https://myschool.edu.ru/

25 [IpumeneHre BaXKHEUIIIUX HEMETAUIOB U UX COCIMHEHUM bu6moreka I{OK https://myschool.edu.ru/
O60061enHue u cucreMaTu3anus 3HaHui no teme «Hemeramisy.

26 Boiuncnenus o ypaBHEHUAM XUMHUYECKUX PEAKIINI U TEPMOXUMHUYECKUE bubmuoteka LIOK https://myschool.edu.ru/
pacuéThl
[Ipaktrueckas pabota Ne 3. «Pemienue 3KkcriepuMeHTaNIbHbBIX 3a/1a4 [0 TeMe

27 " P " P P bubmotreka IIOK https://myschool.edu.ru/

Hemeranns"»

28 KonrponbHas pabota no remam «Metamuib» U «Hemeramisny bubmuoreka LIOK https://myschool.edu.ru/
Heoprannueckue u opranndeckue kuciotel. Heoprannueckue u

29 P P P bubaunoreka [1OK https://myschool.edu.ru/
OpraHNYeCKHE OCHOBAHMS
AM@oTepHbIe HEOPraHUYECKUE U OPTaHUUECKUE COSTMHEHHUS.

30 Porep P p bubaunoreka [1OK https://myschool.edu.ru/

I'eneTnueckas CBs3b HCOPraHNMYCCKUX U OPraHNYCCKUX BCIICCTB



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

Poiib xuMuu B 00€CTIeYeHNN YKOJIOTHUECKOM, YHEPreTUYECKON U TTUIIEBOM

31 1 bubaunoreka L1OK https://myschool.edu.ru/
663OHaCHOCTI/I, Pa3BUTHU MCAULIUMHBL
I1

32 PECACTABICHUA Oq O6IJ_[I/IX HAyYHBIX MPUHIHUIIAX ITPOMBIIIJIICHHOT'O 1 BHGIMoTeKa ]_[OK https://myschool,edu,ru/
MOJIYYCHHA BaAXXHCUIINUX BCHICCTB

33 UenoBek B MUpPE BEIIECTB U MAaTEPHATIOB 1 bubnunorexa LIOK https://myschool.edu.ru/

34 XUMHUS U 37J0POBbE YEJIOBEKA 1 bubmuoteka LIOK https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

* Xumus, 10 xknacce/ T'abpuensa O.C., O01iecTBO ¢ OrpaHUUYCHHOM
0TBETCTBEHHOCTHIO «IPODAY»; AkunonepHoe obmiectBo «M3naTenbcTBo
«IIpocsewmenue»

* Xumus, 11 knacc/ I'abpuensu O.C., O611eCcTBO C OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AxuinonepHoe oo61iecTBo «3naTenbcTBO
«IIpocBemienue»

BBG}II/ITG BApUAHT

METOIUYECKHUE MATEPUAJIBI JIJISA YUUTEJIS

Beenute 1. O.C.I'abpuensn, I.I.JIpicoBa «Xumus MeTtoaudeckoe nocooue —
0a30BbIi ypoBeHBbY» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMusi B TeCTax, 3ajavax,
ynpaxkaeHusx. 11 kmace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, I[1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kacc:
KonTponbHbie 1 TpoBepoUYHbIe PabOThI K yueOHUKY». — M.: JIpoda, 2021 1.
4. O.C.I'abpuensn, I.I"JIpicoBa, A.I.BBeaenckas «Xumus 11 kmacc:
Hacronpnas kaura msa yautens». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'I'.JIsicoBa, A.I'Benenckas «Xumus 11 kiacc:
Hacrompnas kaura misa yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OcTpoymoBa «3agadu 1o XUMHUH U
cnocoOsl uXx pemenus» - M.: «Jlpoda», 2021rox.

7. B.I. lenucoBa «Xumus 11 knacc noypoyHsble IUIaHbl 10 Y4€OHUKY
O.C.I'abpuensna, I.I"JIsicoBoit» - Bonrorpaa» Yuutens 2018rog.

8. M.A.Psa6oBa, V.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kmacey, - M.:

Oxk3ameH, 2019r.



9. 9. O.C.I'abpuensH, N.I.ocTpoyMmoB «XUMUYECKUN IKCIIEPUMEHT B LIKOJIE

11 xnmacey»; - M.: lpoda. — 2019 rox.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Beenure  BBemutemannsiehttp://www.chemnet.ru I'azeta «Xumusi» u cat
IS yauTens «S Uy Ha ypOK XHMHIKD

http://him.1september.ru Equnas xomnexius LIOP: [IpenMeTHas KOIIEKIUs
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbBIC
sKcriepuMeHThl: Xumust. Komteknus Poccuiickoro 061eo6pa3oBaTeibHOTo
noprasa

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

http://www alhimik.ru Bcepoccuiickas omumiinaa MIKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Oprannueckas XUMHUS: SJIEKTPOHHBINA YUCOHHK ISt
CpEIHEM MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JICKTPOHHBINH yU4eOHUK
http://www hemi.nsu.ru OTKpeITBIH KOMIEIK: XUMHUS
http://www.chemistry.ru JlucraniinonHnas oJMMITHaa M0 XUMUU:

TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHbBIN ITPOEKT



