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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CPEIHEro 0011ero oOpa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBanun B Poccuiickoi
@enepanumny», TpeOOBaHUUA K pe3ylnbraraM OCBOEHUS (eAepalibHON  00pa3oBaTeabHOM
nporpaMmbl cpeaHero oodmero odopazoanusi (@OIT COO), npencrarieHHbix B DegepaibHOM
rocyapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom KoHueniuu mnpenomaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBareibHBIX opraHuzauusax Poccuiickoir depepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIe MPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUM «CTpareruu
pasButus Bocniutanus B Poccuiickoit denepanuu Ha nepuon ao 2025 roma» (Pacmopsbkenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3paboTKe MIporpaMMbl MO XHUMHH, K OMNPEACIICHUIO OO0IIen
CTpaTeruy 0Oy4eHMs, BOCIUTAHUS U Pa3BUTHUS OOyYarOIIMXCS CPEACTBAMHU YYEOHOIro MperMeTa
«Xumusi» s 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTABWJIM KOHIIETITYaJdbHBIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeJIel, CONEpKaHHs, pe3yabTaroB OOyYeHUs H
TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuueckoe 00pa3oBaHHe, IMOJy4aeMO€  BBINYCKHUKaMH  00I11e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOThEeMJIEMOM YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEepIIAIOIIMM 3TAllOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOW CHUCTEME XUMUYECKOTO 00pa3oBaHMs. OTU LEHHOCTH
KacaroTcsl TMO3HAHUSI 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MUPOBO33PEHUSI U OOUIEH KYyIbTYpbl
YeJioBeKa, a TakKe OHKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3I0POBBIO H
npupoaHOi cpene. Peanusyercss xumuueckoe oOpazoBaHue 00y4arOUIUXCs HA YPOBHE CPEIHETO
o01rero oopa3oBaHus CPEICTBAMU Y4eOHOTro mpeameTa «XUMus», CoAepKaHue U MOCTPOCHHE
KOTOPOTO OIpEAeNieHbl B MpOrpaMMe MO XUMHUU C Y4YETOM CHeuu(UKd HayKd XUMHUH, e
3HAYEHUS B MO3HAHUM MPUPOJIBI M B MaTEPHAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
eJIe ¥ MPUHIKIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JeMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOM
IUBUJIN3ALUM, B CO3JJaHUM HOBOW 0a3bl MarepuaiabHOM KyIbTypbl. OHAa BHOCUT CBOW BKJaJ B
dbopMUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE IIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpYy’KarolleM MHpe KaK O €IUHCTBE MPHUPOJIbI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHH
Ha OCHOBE IMOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUSI B3aUMOCBSI3H
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOKHBIMU 0OJIACTIMU TPUMEHEHUSI.

TecHo B3auMMOIENCTBYd C JApPYrMMU €CTECTBEHHBIMM HayKaMW, XUMHS  CTala
HEOTHEMJIEMOI YacThI0O MHUPOBOW KYJIBTYPHl, HEOOXOIUMBIM YCIOBHEM YCIICUTHOTO Tpyda U
KU3HU KaXJ0ro wieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTeNIbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHI HaIlpaBlIeHa Ha pelieHue IMoOalbHBIX MPOOJIeM yCTOMYMBOTO Pa3BUTHUSA
YeJIOBeUeCTBA — CHIPHEBOM, DJHEPreTHYECCKOM, IHUIIEBOM, HSKOJIOTHYECKOM OE30MacHOCTH U
OXPaHBbI 37JOPOBB.

B coorBercTBMM C OOIUMMHU LEIIMH W MPUHLUIAMU CPEIHEro O0IIero oOpa3oBaHUS
conepskanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHb U3YUCHHS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO IOATOTOBKY OOY4YaroOIIMXCs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
NPONOJDKEHHsI 00pa3oBaHMs B PaA3IUYHBIX OOJIACTSAX, HE CBS3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBnsroliuMu  npeaMera «XuMHs» SABIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
XUMHSI» U «OO011as 1 HEOpraHu4Yeckass XUMHsI», OCHOBHBIM KOMITOHEHTOM COZIEpKaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUI 0 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HAHUA U3 00IIel XUMUN) U opraHudeckoil xumun. OopMupoBaHUE JAHHOW CHCTEMBbI 3HAHUH
OpU HU3YYCHHHM NpeAMeTa O0eCHeurMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEILIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XHUMUHU.

Crpykrypa conepxanusi KypcoB — «Opranudeckasi Xxumusi» 1 «O011as U HeOpraHuvecKast
XUMHMS» CPOPMUPOBAHA B IMPOTrpaMMe M0 XMMUHU Ha OCHOBE CHUCTEMHOIO IMOJIXO/Aa K U3yYEHUIO
y4eOHOro Marepuana M OOYCJIOBJIEHAa HMCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUHA Ha
ONpEAENIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHM4yecKoil XMMHM BeEUIECTBa



paccMaTpuBarOTCs Ha YPOBHE KJIACCUYECKOM TEOpUM CTPOEHHUS OPraHMYECKHX COCAWMHEHUM, a
TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U DIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
CeneHusi 00 U3y4aeMbIX B Kypce€ BEIIECTBaX JAalOTCA B PAa3BUTHU — OT YIJIIEBOJOPOJOB 10
CJIOXHBIX OMOJIOTHYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHndeckol XMMUM MOITYy4YaroT
pa3BuTHe C(HOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOIO 00Ilero oOpa3oBaHUsl MEpPBOHAYAIbHbBIC
MPEACTaBICHUS O XUMUYECKOMN CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BELIECTB OT UX CTPOCHUSA, O XUMUYECKOU PEAKIINU.

[Ton HOBBIM yIJIOM 3peHHUs B TIpeaMmeTe «Xumus» 0a30BOro YpPOBHS pacCMaTpUBAETCS
M3Y4YEHHBII Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs TEOPETUUYECKUU MmaTepuanl u
(haxToOrUYECKUE CBEICHHS O BEIIECTBAX M XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHWYecKass XUMHUs» O0yUYarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUEHHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX W METOAOJIOTUUECKUX TO3UIUH,
IIyO’ke TMOHATh UCTOPUYECKOE H3MEHEHHE (YHKUMN 3TOr0 3aKkoHa — OT 00oOmaromend 10
OOBSACHSIONIECH U MPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUI O BaKHEMINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHECHHH, a TAK)KE 0 XUMUYECKUX PEAKIHUIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUSI
nononHsiercss B kypcax 10 w11 kmaccoB sneMeHTaMu  CONEpKaHUS, HMEIOIINMU
KYJBTYPOJIOTUUECKU M TPUKIATHON XapakTep. OTH 3HAHUA CHOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XHMHUHU C JPYTMMU HayKaMH, PACKpBIBAlOT €€ pojb B TO3HABATCIILHOU U
PAKTUYECKON JEATETbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBOKEHMSI K IPOIIECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECCKUX MPUIIOKEHUN XHUMUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUUYECKH OCMBICIMBATh HHGOPMAIIUIO U TIPUMEHSIThH €€ JIJIsl MOIOJIHCHUS 3HAHUU, pelIeHUs
WHTEJUICKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIEA0BaTEIbCKUX 3a7ad. B 1enoMm cojepikaHue
y4eOHOTo mpeamMeTa «XUMHUs» JaHHOTO YPOBHS U3yUYCHHUS] OPUEHTUPOBAHO HAa (OPMHUPOBAHUE Y
00y4Jaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCO(DCKUX UJEH, TaKUX Kak:
MaTepuaJbHOE €UHCTBO HEOPTAHUYECKOTO M OPraHUYECKOro MHUpa, 0O0YCIOBIEHHOCTh CBOMCTB
BEIIECTB KX COCTAaBOM M CTPOCHUEM, TI03HABAEMOCTh IPUPOIHBIX SABICHUN MYTEM
HKCIIEPUMEHTA M pEHICHUS NPOTHBOPEUMI MEXIy HOBBIMH (akTaMU U TEOPETUUYECKUMHU
NPEINOChUIKAMH, OCO3HAHUE DPOJIM XUMHUU B PEIICHUWU HKOJIOTHYECKUX MpOOJIeM, a Takxke
npoOsieM cOepekeHusT IHEPreTHUECKUX PECypCOB, CHIPBS, CO3/IaHMUS HOBBIX TEXHOJIIOTHH H
MaTepHUaoB.

B mnmane pemenus 3amad  BOCHUTAHUA, PA3BUTHS W COLMAIM3AIMHU  OOyYaronIuxcs
MPUHATBIE TPOTpaMMOM MO XWMHUHM MOAXOAbl K OIPEACICHUIO CONEPXKAHHUS M IMOCTPOCHUS
npenMeTa MpeaycMarpuBaioT (opMUPOBaHUE YHUBEPCAIbHBIX YUEOHBIX IEUCTBUMA, MMEIOIINX
0a30BO€ 3HAUCHUE ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEIICHUs MPoOIeM, TTONCKa, aHAIU3a
u o0paboTku wuHGOpPMAIIMHA, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa TMPAKTUYECKOH U
HCCIIEA0BATENIbCKON IESITENIbHOCTH, 3aHUMAIOILEH BAXKHOE MECTO B IO3HAHUU XUMHH.

B npakTuke mpenogaBaHus XMMUAU KaK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, TaK U
HA YpPOBHE cpeaHero oOmero oOpa3oBaHUs, TPU ONPEIACICHUH  CONIEpKaTeIbHOMN
XapaKTEPUCTUKHU LEeJed HM3y4YeHHUs MpeIMeTa HAalpaBICHUEM I[EPBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POpPMUpOBaHME OCHOB XHUMHUYECKOW HayKd Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON AEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KylIbTyphl. C METOOUYECKOM TOYKH 3pEHUsT TakoM NOIXO0A K
ONPENETCHHUIO 1IeJIe U3yUeHUs MPEAMETA SBISIETCS BIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TVIaBHBIMU LEISIMU W3Y4YeHUs mpeameTra «XuMus» Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBsttOTCS:

e (OpMHpOBAaHHE CHUCTEMBl XHMHYCCKHMX 3HAHMM KaK Ba)KHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBHIC MOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI W TEOPUUM XHMHH, OCBOCHHUE S3bIKa HAayKH, YCBOCHUE U
MOHUMAaHUE CYITHOCTH JOCTYIHBIX OOOOIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPHUEH UX Pa3BUTHS U CTAHOBJICHUS;

e (QopMHpOBaHHE W pPa3BUTHE MPEICTABICHUN O HAyYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMUYECKUX PEaKIMil, HEOOXOAUMBIX IJii MPUOOPETEHUS! YMEHUNW OPUEHTHUPOBATHCA B



MHUpE BEIIECTB M XUMHUYECCKUX SBICHUN, HMCIOIINX MECTO B MIPUPOJIEC, B MPAKTUUECKON 1
MOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUM U CHOCOOOB [IESITEIBHOCTH, CBS3aHHBIX C HAONIONEHUEM U
OOBSCHEHHEM XHMMHUYECKOTO HKCIIEPUMEHTa, COOJIIOICHUEM TIpaBUil 0OE30MacHOro
oOpallieHusl ¢ BEUIECTBAMM.

Hapsiny ¢ atum, conmepxatenbHas XapaKTepHUCTHKA IIeJIed U 3a7ad U3y4eHHs MpeaMeTa B
MporpaMMe Mo XMMHH YTOUYHECHA i CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MTPHUOPUTETAMHU
B cuUcCTeMe cpeaHero oOmiero oOpaszoBanusi. CerofgHs B MNpENofaBaHUM XUMUU B OOJbIIeH
CTEMEHU OTHAETCS MPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJEepXKaHUs OOydeHus,
OPUCHTHPOBAHHOM Ha TMOATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON  OpraHu3alvi,
BJIQJICIONIETO HE HA0OpOM 3HAaHMM, a (PYHKIIMOHATIHLHON TPaMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TOJYYCHUS 3HAHUN W NMPUMCHCHHS WX B PEajbHOW XU3HU ISl PEUICHUS
MPaKTUYECKUX 3a/1ay.

B cBa3u ¢ 3TUM npu u3ydeHUW npeaMera «XuMUS» JIOMUHHUPYIOIIEEC 3HAYEHUE
MPUOOPETAIOT TaKUE IEIU U 33/1a4H, KaK:

ajganTanus  oOydJarolmuxcsi K  YCJOBHSIM  JWHAMUYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMuUpOBaHUE WHTEIUICKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIlUSIX, CBI3aHHBIX C BEIICCTBAMH M UX IPUMCHCHHUEM;

dbopmupoBaHre y OOyYarOmUXCS KIIOUYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIICTCHITUN),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS Pa3IMYHBIX BUJIOB JEATCIBHOCTH: PEIICHUS TTPOOIIeM,
MOWCKA, aHajdu3a W o00paboTku WH(POpMAIUK, HEOOXOIUMBIX [JII TPHOOPETEHUS OIbITa
NEATeIbHOCTH, KOTOpasi 3aHUMAEeT BAXXHOE MECTO B TMO3HAHUM XUMHUHU, a TAKKE JIJIs OLICHKHU C
MO3UIIMA  DKOJIOTMYECKOM OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX
IIPOIIECCOB HA OPTaHM3M YEJIOBEKa U MPUPOIHYIO CPEY;

pPa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyYaromuxcs: CIOCOOHOCTH CaMOCTOATENLHO MPUOOpPETaTh HOBbIE 3HAHUS IO XHMHUHU B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIB30BaTh COBPEMEHHBIE HHPOPMALIMOHHBIE
TEXHOJIOTUH JJIA MOMCKA U aHaJu3a y4eOHON W HAyYHO-TIOMYASIPHOM HHPOPMAIIUU XUMUYECKOTO
COJIEPKaHUS;

dbopMUpOBaHHE U Pa3BUTHE Y O0YUAIOUIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIICHHUS,
HaOJI0AATEeILHOCTH, COOPAHHOCTH, AaKKYpaTHOCTHU, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOy4aronuxcsa yOexJAEHHOCTM B TYMAHUCTHYECKOW HAIpPaBICHHOCTU
XUMHHM, €€ BaXHOM POJIM B  pEIIEHHH TDIO0AJIBHBIX MPOOJIEeM  PaIMOHAIBLHOTO
MPUPOIONIONIE30BAHMS, TOMOIHEHUS JHEPIeTUYECKUX PECYpCOB U COXPAHEHHUS MPHUPOTHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeXHOrO0 OTHOIICHHWS K TMPHUPONE U CBOEMY
3I0POBbIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIB30BAHUS MOTYUYEHHBIX 3HAHUM JJISl TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIIUSIX, CBI3aHHBIX C XUMHUYECKUMU SBICHUSIMH.

B ydeOHOM mnaHe cpemHero obOmiero oOpa3oBaHUs NpeaMeT «XHUMHsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpPeAMETHOM 00nactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI.

OO6miee ynciiO 4acoB, OTBEAEHHBIX NJISi M3yUYCHUS XUMUHU, HA 0a30BOM YPOBHE CPEIIHETO
obmero obpazoBanusi, coctapiseT 68 yacos: B 10 ximacce — 34 gaca (1 gac B Henmemio), B 11
KJiacce — 34 yaca (1 qac B HEJIEITIO).



COAEPKAHUE OBYYEHMUSA
10 KVIACC
OPTAHMYECKASA XUMMUA

TeopeTrnyeckue 0CHOBBI OPraHH4YeCKON XUMHHU

[Ipeamer opraHnYeCKOW XMMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOITYYECHUHU
HOBBIX BEIIECTB M MAarepuajoB. TeopHs CTPOEHHsS OpPraHWYECKUX CcoequHeHHid A. M.
BbytnepoBa, €€ ocHOBHbIe MoyOKeHUA. CTpyKTypHbIe (OPMYJIbI OPraHUYECKUX BEIIECTB.
T'omomnorus, nzomepusa. XUMHUYECKasl CBA3b B OPraHUYECKHUX COCIUHEHUSX — OJUHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  kinaccudukanuum  opraHudeckux  BemecTB.  Homenkiarypa
OpraHUYeCKUX COCJUHEHMM (CHUCTeMaThueckas) W TpPUBHUAJbHBIE Ha3BaHUS BaKHEUIIMX
IpEeNCTaBUTENEN KIIACCOB OPraHNYECKUX BELIECTB.

OKCIEPUMEHTAJIBHBIE METOJbI M3YUYEHHUs BEIIECTB U MX NPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3liaMi OpraHMYeCKUX BEIECTB U MaTepuajaMy Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIEeCTB, HAONIONEHWE U ONUCAHHWE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALEHNIO OpPraHMYEeCKUX BEIIECTB MpH HArpeBaHuM (IJIaBJIeHUE, OOyIIIMBaHHE U
rOpeHue).

Yriesonopoast

AJKaHBI: COCTaB M CTPOECHHE, FOMOJOTMYECKMU psiA. MeTaH W 3TaH — NpoCTedIIune
NpEJCTAaBUTENN aJIKaHOB: (PU3UYECKHE U XMMHYECKHME CBOMCTBa (peakluu 3aMElIeHUs U
TOpeHUs ), HAXOXKICHUE B MPUPOJIE, MOTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJOTUUECKUN Psifl. DTWIEH U IPOMMWIECH — MPOCTENIINE
NPEICTAaBUTENN AJKEHOB: (pU3MYecCKHe M XMMUYECKHE CBOMCTBA (peakluu THIPUPOBAHUA,
rajoreHUpOBaHuUs, TUAPATAIMU, OKUCIECHUS U OJIMMEPU3ALIHN), TOJIyYEHNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEUIINE XUMHYCCKHUE
CBOICTBa (peakius noaumepuszanuu). [logyuyeHrne CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSA, TOMOJIOTMUECKHH psAn. AUETHIEH —
OPOCTEHIINN TPENCTABUTENh AQJIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE W XUMHUYECKHE
CBOMCTBA (peakuuu TMAPUPOBAHMS, TaJIOTEHUPOBAHUS, TUAPATAIMU, TOPEHUS), NOJIyUEHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (puaMyeckue M XUMHUYECKHE CBOMCTBa (peakuuu
rajJjoreHUpoOBaHus U HHTpOBaHm{) NOJIydYE€HUE U TNpHUMEHEHue. lonyon: cocmas, cmpoenue,
Qu3zuyeckue u xumuieckue ceoUCmaea (Peakyuu 2ail0eeHUPO8aHUs U HUMpOB8arus), noiyieHue u
npumenenue. TOKCMYHOCTh apeHOB. [eHeTHueckas CBSI3b MEXAY YIVIEBOIOPOJIAMH,
IPUHAIJIEKAIINMEI K Pa3JIMYHBIM KJIacCaM.

[IpuponHbie UCTOUHUKH YTIIEeBOAOPOAOB. [IpupoaHbIii ra3 U MONMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxkaenue. CrnocoObl mepepabOTKu HepTH: TEpEeroHKa, KPEKUHT
(TepMUYECKH, KaTaIUTUYECKu), muponus. [IpomykTel nepepaboTku HEPTH, UX IPUMEHEHUE
B ITPOMBIIINICHHOCTH U B OBbITY. KaMeHHBIN yTolIb U MPOYKTHI €r0 MepepadoTKu.

OKCHEpPUMEHTAJIbHbIE METObl M3YUYEHHUs BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3ziiamMu TuIacTMace, KayaykKoB U pe3uHbl, Komuiekinu «Hed1b» u «Yromb», MomenupoBaHue
MOJIEKYJI YIJICBOJIOPOIOB M TaJOTCHONPOU3BOMHBIX, TMPOBEACHUE MNPAKTUYECKON pPaOOTHI:
IIOJIyYEHUE DTUJICHA U U3YYEHHE €T0 CBOMCTB.

Pacuérnbie 3amaun.

Boluncnenuss mo ypaBHEHUIO XHWMHYECKOM peakuuu (Maccbl, 0O0ObEMA, KOJIWYECTBA
MCXOJHOTO BEUIECTBA WJIM MPOJAYKTa pEeaklUUH MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).

Kucioponcoaep:kamme oprannyeckue coeMHeHUs

[IpenenvHbIE OAHOATOMHBIE CHUPTHI. METaHOT W JTAHON: CTpOoeHWe, (U3MYECKHue u
XUMUYECKUE CBOMCTBA (pEaKMU C AaKTUBHBIMH METAJJIAMH, TaJIOT€HOBOJOPOAAMHU, TOPEHHUE),
NpUMEHEHHE. BomopoaHble CBA3M MEXAY MOJEKYJIaMU CIOUPTOB. JleMCTBUE MeETaHoJIa W
3TaHOJIa HA OPTraHU3M YEJIOBEKA.

MHOroatoMHble CHOUPTHL. OTWICHIIMKOAb M TIJIUIEPUH: CTPOEHUE, (QU3NUECKUEe U
XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIEJIOYHBIMUA METAJIaMU, KaueCTBEHHAsl peaKIus




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

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

Anpnerusipl U Kemowsl. DopManbAETHUll, alleTalbJerui: CTpoeHHe, (puznueckue u
XUMHUYECKUE CBOMCTBA (pEakiMu OKHUCICHUS U BOCCTAHOBJIEHHWS, KaU€CTBEHHbBIC PEAKIINH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIPE/ICNIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbUHASI U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (U3MYECKHUE U XUMUYECKHE CBOMCTBA (CBOICTBa, 0OIIMe MJisi Kjacca KHCIIOT,
peakius dTepuduKaiyin), norydeHue u npumenenne. CteapuHoBasi U OJICUHOBAsI KUCIOTHI KaK
MPEACTABUTENIU BBICIIUX KapOOHOBBIX KUCJIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIIEE JEUCTBHUE.

Cnoxnbie 3(UpHI KaK TPOU3BOAHBIC KapOOHOBBIX KUCIOT. ['MAPONIHN3 CIOKHBIX I(PUPOB.
Kupsl. I'naponus xxupos. [Ipumenenue xupoB. buonornyeckas poib KUPOB.

VYrneBojbl: cocTas, Kiaccupukaius yriaeBoaoB (MOHO-, U- U Tojucaxapuisl). [roko3a —
MPOCTEHIINI MOHOCAXapui: 0COOCHHOCTU CTPOSHUSI MOJICKYNbI, (PU3UYECKUE U XUMHUYECKHE
cBoicTBa (B3aummoneiicTBue ¢ rugapokcugoMm Menu(ll), okucieHne aMMHauyHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBiIeHUHE, OpOKEHHE TJIIOKO3bI), HAXOXKIEHUWE B MPUPOJIE,
npuMeHeHue, ouonoruyeckas poiib. otocuntes. pykTo3a Kak U30MEP TIIFOKO3HI.

Kpaxman u nemntono3a kak npupojHbie noauMmepbl. CTpoeHUe Kpaxmaia U LEJUTFOI03bI.
dusnyecKkre U XMMUYECKHE CBOMCTBA KpaxmaJa (TUIPOJIn3, KaueCTBEHHAS PEaKIIUsI C HOJIOM).

OKCHEepUMEHTAJIbHBIC METOAbl M3YUEHHUsI BEIIECTB M WX MPEBpaIleHU: MPOBEICHHUE,
HAOJIIOICHWE W OINUCAHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KaueCTBEHHBIC
peakIuyu OJHOATOMHBIX CHUPTOB (okucieHue sTaHona okcuaoMm Menau(Il)), MHOroaTroMHBIX
crupToB (B3ammosneicTBue mmiepuHa ¢ ruapokcunom menu(Il)), ampaerumoB (okuciaeHue
aMMHauHbIM pacTBopoM okcuna cepebpa(l) m rugpoxcuaom wmenu(Il), B3ammomeicTBue
Kpaxmaja C HOAOM), IPOBEIEHUE NPAKTUYECKON paboOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3amaumn.

Boruncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuud (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM TMPOAYKTa PEaKIMH MO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIINH).

A3oTcoaepkaline OpraHu4ecKiue COeTMHEHUS.

AMUHOKHUCTIOTHI Kak amQOTepHble OpraHudeckue coenuHeHus. Duszmdeckue u
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpe MIHIMHA). buonormyeckoe 3HaueHUE
aMHUHOKHCIOT. [lenTuaml.

benku kak npupoIHbIE BBICOKOMOJEKYJSpHbIE coeAuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHAs CTPYKTypa OeiKkoB. XHUMHUYECKHE CBOMCTBA OEIKOB: THUAPOJIN3, JI€HATypaIus,
KaueCTBEHHbBIC PEAKIIMK HA OCJIKH.

DKCIEepUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U UX NPEBpalleHUi: HAOIIONECHHE U
OMMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OEJIKOB IMpU HArpeBaHUM, IBETHHIE
peakIun OeIKOB.

BricokoMouieKy/IsIpHBbIE COeTUHEHUS

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYISIPHBIX COEIWHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEpPU3ALUU, CPEeNHssl MoJeKylspHas macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAMHEHUN — MOJMMEPHU3ALIUS U TTOJIMKOHICHCAIUS.

DKCHEPUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U MX MPEBpAILICHUN: O3HAKOMIICHUE C
oOpa3ziaMu MPUPOAHBIX M HICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexnpeIMETHBIX CBSI3€M IMPU U3yYEHUH OpraHndeckor xumuu B 10 kiacce
OCYILIECTBIISIETCA Yepe3 HUCIOJIb30BaHHE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U
MOHSATUN, SABISIOUIUXCS CUCTEMHBIMHU [IJISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.

OOuue ecTecTBEHHO-HAayYHbIE TOHATHS: SIBICHUE, HAy4yHbIM (pakT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIaccupukanus, MNEePUOJUYHOCTh, HAONIOCHUE, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE.



®u3uka: wmarepusi, HSHEprus, macca, aroM, D3JEKTPOH, MOJEKyJa, 3HEepreTU4YeCcKui
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIUYHHBI U
€IMHUIIBI UX U3MEPEHUSI.

buonorusi: knetka, opranusMm, Ouocdepa, oOMEH BEHIECTB B opraHu3Me, (HOTOCHUHTE3,
OMOJIOrMYEeCKH aKTHUBHBIE BEIIECTBA (OCJIKH, YITIEBOJIbI, )KUPbI, (PEPMEHTBHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPO/bI, OJE3HBIE UCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKTbI, OCHOBBI PALIMOHATILHOTO MUTAHUS, MOIOIINE CPEICTBA,
JICKapCTBEHHBIE W KOCMETHUYECKHE TIpemaparbl, Marephalbl W3 HCKyCCTBEHHBIX W
CUHTETHYECKUX BOJIOKOH.

11 KJIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnuyeckue 0CHOBbI XMUMHH

XuMuyeckuil anemeHT. Artom. Sapo aroma, H30TONBI. DIEKTpOHHAs 000JOYKa.
DHepreTUUeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0- amemMeHTbl. OCOOEHHOCTH
pacripesiesieHus1 IEKTPOHOB MO OPOUTAJIAIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHass KOH(UTYypalys aTOMOB.

[lepuonnueckuit 3akoH u llepuoguueckas cucrema xumuyeckux snemeHToB [, U.
MenneneeBa. CBsi3b NEPUOAUUECKOTO 3akoHa U [lepuoguyeckoil CHUCTEMBI XHUMHUUYECKHUX
anemeHToB [[. V1. MeHneneeBa ¢ COBPEMEHHOM TEOpUENW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XUMHYECKHX D3JEMEHTOB W 00pa3yeMbIX HMHU MPOCTHIX U CIOXHBIX
BEILIECTB MO IrpyMIiaM U NepuoaaM. 3HaY€HUE NEPUOIMUECKOTO 3aKOHA B PA3BUTUM HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BuUIBI XUMHUYECKOW CBsI3U (KOBaJICHTHAs
HETOJISIPHAsT W TIOJISIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJECHTHOM
XUMHYECKOU CBA3U (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). Bomopoanas cBsi3b. BajseHTHOCTD.
OnexkTpooTpulareibHOCTh. CTeneHb OKuciaeHus. MIoHbI: KaTHOHBI 1 aHUOHBI.

BemtectBa MOJICKY/ISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTa. THIBl KPHCTaIIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECCTB OT THUIIA
KPUCTAJUINYECKOU PEIIETKH.

ITonsaTHE O AucHepCcHBIX cucTeMax. ICTUHHBIE U KOJUIOWIHBIE PacTBOPBl. MaccoBas 1071
BEILIECTBA B paCTBOPE.

Kiaccudpukamus HeopraHudeckux coeauHeHui. HomeHkiatypa HeOpraHMYeCKUX
BEILIECTB. [ eHeTndeckas CBA3b HEOPIaHMUYECKHUX BEIIECTB, INMPUHAMLICKAIIUX K Pa3IUYHBIM
KJIaCCaM.

Xumuueckas peaknus. Krnaccudukanus XUMHYECKHX pEakuidi B HEOPTaHUYECKON W
OpraHUYECKOW XMMHH. 3aKOH COXPAHEHUSI MAcChl BEILIECTB, 3AKOH COXPAHEHUS U MPEBPALLICHUS
SHEPrUu NPU XUMUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziudHbIX (akTtopoB. OOparuMble peaxiuu.
Xumuueckoe paBHoOBecue. MDAKTOPBI, BIMSAIONIME HA COCTOSSHHE XUMHYECKOTO PAaBHOBECHS.
[Tpuaumn Jle Ilarense.

Onexrponutuueckas nuccounanus. CunbHble U cialdble 37eKTponuThl. Cpega BOIHBIX
PacTBOPOB BEILIECTB: KHUCJIAs, HEUTpaJbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHbIE METO/Ibl M3YyYEHHS] BEIIECTB UM HMX NPEBpallCHUM: TEMOHCTpAIMs
tabnun «llepuonmyeckas cucrema xumuueckux siaeMmeHToB J[. M. MenneneeBa», uzydeHue
MOJIeTIel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OMHCAaHWE JIEMOHCTPAIMOHHBIX U
71a00OpaTOPHBIX OMBITOB (Pa3JIOKEHUE NEPOKCHIA BOAOPOAA B MPHUCYTCTBUHU KaTaau3aropa,
ONPEAEIIEHNE CPEIbl PACTBOPOB BEIIECTB C MTOMOIIBI0 YHUBEPCAIBHOIO WHANKATOPA, PEAKIUU
MOHHOTO OOMEHa), TPOBEJCHUE MPaKTUIECKON paboThl «BrnusHue pa3nuuHbIXx (akTOpoB Ha
CKOPOCTb XUMUYECKOU pEaKIIUN».

Pacuérnbie 3amaun.

Pacuétel 1m0 ypaBHEHHAM XUMHYECKHMX pEaKIUd, B TOM YHCIE TEPMOXUMHYECKHUE
pacy€Thl, pacYETHI C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBAs JI0JS BELIECTBAY.

Heoprannuyeckasi xummust



Hemeramnel. Ilonoxxenme HemeramuioB B llepuonnueckoil cHCTEME XHMHUYECKHX
anemeHToB [[. M. MenneneeBa U OCOOEHHOCTH CTpPOEHHsS aromMoB. PU3NYECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIKS HEMETAIIIOB (Ha IpUMeEpe KUCIOpoa, cephl, pocdopa u yriiepona).

XUMUYEeCKUEe CBOMCTBA BaKHEHIIMX HEMETasIoB (rajJOr€HOB, cepbl, a3ora, Qocdopa,
ymiepoga MU KpPEeMHHsS)) W HUX COCIUHEHHH (OKCHUIOB, KHUCJIOPOJACOACPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHEHUM ).

IIprMeHeHne Ba)XHEHIIINX HEMETAIUIOB U UX COCIUHEHUM.

Mertasutbl. [lonoxxenue metaiioB B [lepuoguueckon cucteMe XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUSI AIIEKTPOHHBIX 000JI04eK aTOMOB MeTaiiioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CruiaBel METAIOB. DJIEKTPOXUMHUECKUHN Psii HAMPSHKEHUN
METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kaiaui, KaJblUi, MarHui,
AJIOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O61ue crocoOs! MoMyYeHust MeTalioB. [IpuMeHeHre MeTaIoB B OBITY U TEXHUKE.

OKCMEpUMEHTAJIBHBIE METOJbl M3YyYCHHUS BEIIECTB M MX NPEBpAILLCHUN: H3yUYEHUE
KOJUTeKIIMM «MeTaibsl M CIUIaBbl», 00pa3l0oB HEMETAJJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX
3aja4, HaOMOJACHWE ¢  ONMUCAHHE JEMOHCTPAIMOHHBIX U  J1aOOPaTOPHBIX  OMBITOB
(B3anMOJIECTBUE THAPOKCHIA AIOMUHUS C PACTBOPAMH KHCIOT U IIET0Yel, KaueCTBEHHbBIC
peaKIuy Ha KaTUOHBI METAJLIOB).

Pacuérnple 3agaumn.

Pacuérel mMaccel BemiecTBa WM 00bEMaA Ta30B MO WM3BECTHOMY KOJIWYECTBY BEIECTRA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO M3 BEIIECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponb xumuu B o0ecrieueHnH YKOJOTUUECKOM, DHEPreTUYECKON U MUIIEBOM O€3011acHOCTH,
pa3BUTUU MeaAuluHbl. [IoHSATHE O HAyYHBIX METOAAX IO3HAHUS BEIIECTB M XUMHYECKUX
peaKuid.

[IpencraBnenus o0 OOMMX HAy4YHBIX MPUHIUIAX [POMBIIUIEHHOTO MOJy4YeHUs
BaYKHEUIINX BELIECTB.

UYenoBek B MHUpE BEIIECTB M MATe€pUaiOB: Ba)KHEWILHWE CTPOUTENIbHBIE MAaTepHUallbl,
KOHCTPYKI[MOHHBIE MarepHuajbl, KPacKH, CTEKJIO, KepaMHKa, Marepuajbl sl 3JIEKTPOHUKH,
HaHOMAaTEPHUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE YIOOPEHHUS.

XUMHUS U 30pOBbE YEJIOBEKA: IMPAaBHJIA HMCIOJIb30BAaHUA JICKAPCTBEHHBIX IPENApaToB,
npaBuiia 0€30MaCHOTO UCTIOIB30BaHHUS MIPENAPaToB OBITOBOM XUMUU B MOBCETHEBHON KU3HU.

MesKTpeIMETHBIE CBSI3H.

Peanuzanusi MeXXMpeIMETHBIX CBSI3EH MPH M3YYCHUHU OOIIEel M HEOPraHUYECKONH XUMHUHU B
11 kmacce OCYHIECTBISETCS Yepe3 HCHOIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUM, TaK W TMOHATHM, SBISIOMIMXCA CHCTEMHBIMU [JISl OTAEJBHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOI'O LIUKJIA.

OOmume ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAYYHBIM (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajaM3, CHWHTE3, KJIacCHU(PUKAIUSA,  TMEPUOIUYHOCTh,  HAONIONEHUE,  OKCIICPUMEHT,
MOZEIUPOBAHNUE, U3MEPEHHUE, SIBJICHHUE.

®dusuka: Marepus, dHEPIrUs, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HU30TOIl,
PaAMOaKTUBHOCTH, MOJIEKYJIa, YIHEPTEeTHUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe
COCTOSTHUE BEIIECTBa, (PU3NYECKUE BETUYNHBI U SAUHUIIBI UX U3MEPEHHS, CKOPOCTD.

buonorus: knetka, opraHu3M, dSKOocHCTeMa, Owocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepalibl, TOpHBbIE MOPO/IbI, OJE3HbIE UCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHonorusi:  XMMHMYECKas  MNPOMBIIUJIEHHOCTb,  METAJUIyprus,  MOPOU3BOACTBO
CTPOUTEBHBIX MaTepHaJIOB, CEJIbCKOXO35MICTBEHHOE MIPOU3BOJICTBO, MAILLIEBas
MPOMBIIIEHHOCTh, (hapMarieBTU4eCKasi MPOMBIIUICHHOCTh, TMPOW3BOICTBO KOCMETHYECKHUX
MPENapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMU A

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOEHHS OOYyYaroIUMUCS
MPOrpaMM CpeHEro oo1ero 0opa3oBanus (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOM Juisl pa3pa0dOTKH IUIAaHUPYEMBIX pEe3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpeHero oo1ero o0pa3oBaHus SBISETCA CUCTEMHO-AEATENbHOCTHBIN MOIXO]I.

B cooTBETCTBUM C CHCTEMHO-AESATEIBHOCTHBIM MOIXOJIOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yAbTaTOB OCBOEHUS MpeAMeTa «XHMHs» Ha YPOBHE CpeAaHero ooOumiero oOpa3oBaHUs
BbIJICJICHBI CJIEYIOIINE COCTABIISIONINE:

0CO3HaHHE OOYYAIONIUMHUCS POCCUUCKON TPa)KJaHCKON UJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTA U CAMOOIPEIETICHUIO;

HaJIM4KUe MOTUBAIMU K 00Y4YEHHUIO;

L[eJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOECKIEHUM JTMUYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEH M UCTOPUUECKUX TP 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh 0OYYalOIIUXCSI PYKOBOJCTBOBATHCS B CBOEU JIESITEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MNPHUCYIIMMH II€JIOCTHON CHUCTEME XHUMUUYECKOTO
oOpa3zoBaHus;

HaJIM4YKUe MPABOCO3HAHUS JKOJIOTMYECKONW KYIBTYpbl M CIIOCOOHOCTH CTaBUTH €U U
CTPOUTH KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE pe3ylbTaThl OCBOEHUSI MpeaMeTra «XUMUs» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOM ¥ BOCIUTATENIbHOW JIEATETHOCTH B COOTBETCTBUM C T'yMAaHHUCTHYECKUMH,
COLIMOKYJIETYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€allaMU POCCHICKOTO
IpaKJaHCKOTO O0O0IlecTBa, MPHUHATHIMU B OOIIECTBE HOPMAMH M TpaBUJIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIIMMHM ~ TPOIIECCaM  CaMOIIO3HAHUSA, CaMOpPa3BUTUS M HPABCTBEHHOIO
CTaHOBJICHUS TMYHOCTH OOYYArOIINXCS.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUSA NMPeAMETa «XUMUS» OTPAKaOT CHOPMUPOBAHHOCTh
OMbITAa TO3HABATENILHON M TPAKTHUECKOW JAESITENIbHOCTH OO0YyYaloUIUXCs IO peanu3aluu
OPUHSTHIX B OOIIECTBE IEHHOCTEN, B TOM YHCJIE B YACTHU:

1) rpa:xaaHCKOT0 BOCTIUTAHUA:

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

IPEACTABICHUSI O COLMAJIBHBIX HOpPMaxX U MpaBUIaX MEXKIWYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPU CO3MAHUHM y4eOHBIX
IPOEKTOB, PEIIEHWH YYEOHBIX M TO3HABATEIBHBIX 3aJ7]a4, BBIMOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JPYTUX TIPYU aHAJIU3E PA3IMYHBIX BUJIOB y4€OHOH JESITEIBHOCTH,

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOIO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXECHHS K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUHU M MPAKTHYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKH €CTh Pe3yabTaT IIUTEIbHBIX HAOIIOICHHU,
KPOMOTIUBBIX HKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPYJa YUEHBIX U MPAKTUKOB;

MHTEpeca M T[I03HABATEJIbHBIX MOTHBOB B TIOJYYEHHH M TMOCIEAYIOUIEM aHalu3e
uHGOpPMAINH O IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEeUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO NTOBEICHMUS;

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

TOTOBHOCTH OLIEHUMBaThb CBOE IOBEIEHHE W IMOCTYNKU CBOMX TOBApHILEH C IMO3HMLMMA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEICTBUI ITUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYpPbI 310POBbSI:



MOHUMAaHUsl LEHHOCTEeH 340poBoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3710POBBIO;

coOMofieHUsl MpaBmil 0€30MacHOr0 OOpalleHUsl C BEIIeCTBAMU B OBITY, MOBCEAHEBHOM
KU3HU U B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHMS I[IEHHOCTU TNPaBUJ HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSAX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMUsSI TOCJICICTBUN U HEMPUSATUS BPEAHBIX MPUBBIUCK (YIMOTPEOSICHUS aJKOTOJIS,
HAapKOTUKOB, KypEHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
0O0I1IECTBEHHO TOJIE3HON, TBOPUECKOM U IPYTUX BUJIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B pPEIICHUM MPaKTUUECKUX 3a7ad COLUAIBHOU
HaIlPaBJIECHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJbI);

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

YBaXKECHUS K TPYLY, JIIOIAM TPyJa U pe3yJbTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAWBUIYaJIbHOU TpaeKTOpUU OOpa3oBaHUs,
Oynymiet mpodeccuu u peanusaliu  COOCTBEHHBIX JKM3HEHHBIX TIUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTPEOHOCTEH OOIIECTRa;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUA:

OKOJIOTMYECKH  II€J1eCO00pa3HOr0  OTHOIICHWS K  TpUpoAe, KaKk  HUCTOUYHUKY
CYIIIECTBOBAHUS KM3HU HA 3eMJIE;

NOHUMaHUsI  TIOOAJBHOTO  XapakTepa  DKOJOTMYECKUX  MPOOJieM,  BIUSHUS
AKOHOMHMYECKUX MPOIECCOB HA COCTOSIHUE TIPUPOTHONM M COLMATIBLHOM CPEIbl;

OCO3HAaHMUSI HEOOXOJUMOCTH WCIIOJIb30BAHMUS JOCTHKEHUW XUMHH JUIS  PEIICHUs
BOIIPOCOB PAITMOHATBLHOTO IPUPOAOIIOIB30BAHUS;

AKTUBHOT'O HENPUATHS NEUCTBUMN, MPUHOCIUIUX BpEl OKpYKAOLEH NPUPOIHOU cpele,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusiTHIE HKOJIOTUYECKHUE MOCJIEACTBUSA
IpEeANPUHUMAEMBIX IEVCTBUI U MPEAOTBPAILATh UX;

HaJU4Yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKON KYyJIbTYpHI, OIBITA
NEATEIbHOCTH HJKOJIOTUYECKOM HANpaBI€HHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HUMHU B
NO3HABATEJIbHOW, KOMMYHHKAaTUBHOM M COIMAJIbHOW MPAKTHKE, CIHOCOOHOCTH W YMEHUS
AKTUBHO MPOTUBOCTOSATH UJICOJOTUU XeMOpOOHUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKW U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeIMPUKA XUMHH KaKk HayKd, OCO3HaHHs e€ pond B (HOpPMHUPOBAHUU
pPaIMOHAIIBHOTO HAYYHOTO  MBINIJICHUS, CO3JIaHUM LEJOCTHOTO TMpEJCTaBlIeHUs 00
OKpY’KaloIlleM MHUPE Kak O €IMHCTBE HPUPOAbl U YEJIOBEKa, B TMO3HAHUM TMPUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPOOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTA XHMHH JJIi COBPEMEHHOM IUBUJIM3AIMUA: B €€
T'YMaHUCTUYECKON HANpPaBJICHHOCTHU U Ba)KHOW POJIM B CO3[JaHUM HOBOW 0a3bl MaTepualibHON
KYJABTYpBI, PEIICHHH T[I00albHBIX MPOOJIEM YCTOWYHUBOTO pPAa3BUTHS 4YEIOBEYECTBA —
CBIPbCBOM, DHEPreTHYCCKOM, IHINEBOM MW HSKOJIOTHYECKOW OC30MacHOCTH, B Pa3BUTHU
MEIUITMHBI, OOECIIEYCHUH yCIOBUN YCIENTHOTO TPY/la M SKOJOTUYECKH KOM(OPTHOU KU3HU
Ka)kJ0ro 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAHUSl CYIIHOCTH METOJIOB TO3HAHUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJB30BaTh MOJTy4YaeMble 3HAHUS
JUIsL aHain3a U OOBSICHEHMS SIBIIGHUM OKPYXKAIOIIEro MHUpa M MIPOUCXOISIIUX B HEM
M3MCHCHHM, YMEHHUS JellaTh OOOCHOBaHHBIE 3aKJIIOUEHUS HA OCHOBE HAyYHBIX (DAaKTOB U
MMEIOIIUXCS TAHHBIX C LEJbI0 MOJYYEHUS! JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIIOJIb30BaTh XHWMHUYECKHE 3HAHUS [JI PEUICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM AEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTM K HEMPEPHIBHOMY OOpPa30BaHHUIO MU CaMOOOpPA30BaHHUIO, K
AKTUBHOMY [IOJIyYEHHUIO HOBBIX 3HAHUW IO XUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3idu4HbIX cdepax mnpodeccruoHanbHOM
TESTETHPHOCTH.

METAITPEIMETHBIE PE3VYJIBTATDBI

MeramnpeameTHbie pe3yiabTaTbl OCBOCHHUSI Y4EOHOro mnpeaMera «XUMHs» Ha YpPOBHE
cpenHero o01iero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIe) OOICHAyYHbIC TOHSTHUS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U crneruduKy METOIOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPIUs, SIBICHHUE, MPOIECC, CUCTeMa, HAy4HbId (haKkT, MPUHLMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OPHs, HUCCIIeOBaHWEe, HAOIIONCHUE, U3MEPEHHE, DKCIIEPUMEHT U
Jpyrue);

YHUBEpPCAJIbHbIC  y4eOHBbIE  JeicTBUS  (TO3HABAaTENIbHbIE,  KOMMYHUKATHBHBIC,
peryisiTuBHbIC), oOecneunBaronue ¢GopMupoBaHue Q(YHKIMOHAIBHOM T'PaMOTHOCTH H
COIMATILHON KOMITIETEHIIUN 00YYatOINXCS;

CIIOCOOHOCTh  OOYYalOIIUXCSl ~ HCMOJB30BaTh  OCBOEHHBIE  MEXKJIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECCKUE 3HAHUS M yHUBEpCAJIbHbIC Yy4ueOHbIE IEWCTBHUS B TO3HABATCIILHOU U
COLMAJIBHOU IIPAKTUKE.

MeranpeamMeTHble Pe3yabTaThl OTPAXalT OBJIAJICHUE YHHBEPCAJIbHBIMU YYCOHBIMU
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSIMHU.

OBianeHne yHUBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH JI€HCTBUAMMU:

1) 0a3oBbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITEILHO (POpMYITUpPOBaTh M aKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMarpuBarTh;

OTIPENIECTISATh 1M JICSITSIHbHOCTH, 3a/iaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHTB PE3YbTaThl AEATEIbHOCTH C IOCTABIECHHBIMHU LIEJISAMU;

UCITIOJIB30BaTh NPU OCBOCHUM 3HAHHMM NMPUEMBI JJIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHblE MPHU3HAKM TOHATHUM M YCTAaHaBIMBATh WX B3aMMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHS I 00BSACHEHUS OT/IETbHBIX (DaKTOB U SBJICHUN;

BbIOMpATh OCHOBAaHUA U KPUTEPUM IS KiIacCU(UKALUU BEUIECTB W XUMHUYECKUX
peaKkuuii;

yCTaHABIIMBATh IPUYNHHO-CIIECACTBEHHBIE CBSI3U MEXIY N3YyYa€MbIMU SBICHUSIMU;

CTPOHUTH JIOTMUECKHUE PACCYKJCHHUS (MHIYKTUBHBIE, IEAYKTUBHbBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIBI U 3aKIIOYEHUS;

IPUMEHATH B IIPOLIECCE MO3HAHUSA, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIIH, TPeoOpa3oBbIBATh MONETBHBIC NPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOIN)
DIIEMEHTa, XUMHUYeckas (opMmyna, ypaBHEHHE XHWMHUYECKON peakluu — TMpH PEHICHUH
y4eOHBIX TO3HABATEIBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HA3BaHHBIC MOJEIHHBIC
MpPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEHIECTB U
XUMHUYECKUX PEAKIIUH.

2) 0a3oBble HUCCJIeI0BaTeIbCKHE IelCTBHSI:

BJIAJI€Th OCHOBAaMH METOJ0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHil;

dbopMynupoBaTh 1EAM € 3aJa4d  HUCCJIEIOBAaHUS, HCIOIb30BaTh IOCTABICHHBIC W
CaMOCTOSATETTILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS U
OCHOBBI ii (POPMHUPOBAHUS THUMOTE3BI IO TPOBEPKE NPABMIHBHOCTH BBICKA3bIBAEMBIX
CYKIECHUU;

BJIAJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBEICHUS YUYEHHYECKHX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH  YMEHHA  HaOmogaTh 3a  XOAOM  TIpolecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €r0 Pe3yabTaT, (HOpMyIupoBaThb OOOOIIEHUS U BBIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJAbTATOB MCCIEIOBAHUS, COCTAaBIATh OOOCHOBAHHBII
OTY€T O IMPOAEIaHHOUN padoTe;

MpUOOpEeTaTh OMNbIT YUYEHUUYECKOW MCCIIENOBATEILCKOM M TPOEKTHOW JIESITEIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOATEIBHOMY IOHMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOAOB MO3HAHMUS.

3) padora c uHpopManUei:



OPUEHTUPOBATHCA B PA3IWYHBIX HCTOYHUKAX HH(pOpManuu (HaAyyHO-HOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE mocoOus, pecypcbl WHTepHeTa),
aHaJIM3UpoBaTh MH(GOPMALIMIO PA3IUYHBIX BUAOB U (QOpPM MPEACTaBICHUS, KPUTHYECKHU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyaupOBaTh 3alpoChl U MPUMEHATh PaA3IMYHbIE METOABI MPU MOMCKE U OTOOpE
uH(pOpMaLK, HEOOXOTUMOM ISl BBIMOJIHEHUS YUEOHBIX 3a7ja4 ONPEEIEHHOIO TUIIA;

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

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYI0 (GOpMYy TMpeAcTaBieHHUs HH}OpMauu
(cxembl, rpaduKy, AUarpaMMsbl, TaOJUIbL, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHbIA $3BIK B KaueCTBE CPEACTBa MpU pabdoTe C XUMHYECKOU
nHpopManuel: TPUMEHATh MEXIpeaAMEeTHbIe ((U3MYECKHEe M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIbI, pOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAIVISITHOCTH.

Ogi1ajeHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUAMM:

3aJ1aBaTh BOMPOCHI 0 CYIIECTBY 00CYX/1aeMOM TEMbI B XO/I€ 1MaJIOTa U/WIIN TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (QOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
MIPEUTOKEHHOMN 3a71a4K;

BBICTYIIATh C MPE3EHTAlUeN Pe3yabTaToOB MMO3HABATEIBLHOU NESITEbHOCTH, MOJYYEHHbBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TMpPU BBHIMOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa M (OPMYyIUPOBATh BBHIBOABI MO pe3ylibTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUH MYTEM COTIaCOBAHMSI MO3UIUHN B X0/I€ 0OCYXX/IEeHHU U 0OMEHa MHEHUSIMHU.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMU JI€CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISTH CBOIO MO3HABATENIBHYIO JESITEIBHOCTD,
onpezenss e€ 1eNu U 3a7a4d, KOHTPOJIUPOBATH U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeJiaraeMblii aJropuTM JAEHCTBUN NP BBINOJIHEHUN YY€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Haubonee 3P PeKTUBHBIN CIOCOO UX PEIICHUs ¢ YUETOM MOJIY4E€HHSI HOBBIX 3HAHUI
0 BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYHIECTBIISITh CAMOKOHTPOJb CBOEW JEATENBHOCTHM Ha OCHOBE CaMoOaHalIu3a M
CaMOOILICHKH.

INPEJMETHBIE PE3VYJIBTATbI

10 KJTACC

[IpenmeTHbIE pe3yabTaThl 0CBOEHUS Kypca «Opranndyeckas XUMUsD OTPAKAIOT:

c(hopMHUPOBAaHHOCTH TMPEJCTABICHHH O XUMHUUYCCKOM COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpA, POJIM XMMHH B TO3HAHUU SIBICHHUN MPHUPOABI, B (HOPMHUPOBAHUU
MBIIIICHUSI W KYIbTYypbl JHUYHOCTH, €€ (PYyHKIMOHATHLHOW TPAMOTHOCTH, HEOOXOMMMOW st
pEIICHHs] TPAKTUYECKUX 3a/lad M IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CPELIE;

BJIAJICHUE CHCTEMOM XWUMHMUYECKUX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJAraroIIve
MOHATHS (XMMHYECKUW DJIEMEHT, aToM, OJJEKTPOHHas oO0O0JIouka aroma, MOJIEKYIa,
BaJICHTHOCTh, d3JEKTPOOTPHUIIATEILHOCTh, XWMHUYECKas CBSI3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpaméHHAs), MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YITIEPOIHBIN
ckenet, (yHKIMOHAJNbHAs TPyINIa, pagukall, U30MepHus, HU30MEpbl, TOMOJOTHYECKUUN psI,
TOMOJIOTH, YIJIEBOJOPO/BI, KUCIOPOA U a30TCOAEPKAIIME COCAUHEHUSI, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COEIUHEHUS); TEOPUM M 3aKOHBI (TEOpHs
CTpoeHUusl oprannueckux BemecTB A. M. BytiepoBa, 3akoH COXpaHEHHUsI MaccChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN A3bIK XUMHH; MUPOBO33PCHUECKUE 3HAHUA, JICKAIINUE B
OCHOBE MOHUMAaHMSI TPUYMHHOCTU U CUCTEMHOCTU XUMHUUYECKUX SIBICHUM, (PAKTOJIOrHNUYECKUE
CBEJICHUSI O CBOICTBaxX, COCTaBe, MOJIYYEHUH U OE€30MaCHOM HCIOJIb30BAHUM BaXKHEUIIHX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU €SI TEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAaHHOCTh ~ YMEHUU  BBIABISATH  XapaKTepHbIE  MPU3HAKA  TOHATHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, WCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU ONUCAHUU
COCTaBa, CTPOCHUS U NPEBPALICHUN OPraHUYECKUX COCAUHECHUN;

c(hopMUPOBAaHHOCTH YMEHHI UCIOJIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJII COCTAaBJICHUS
MOJICKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpamIEHHON) (QOpMYNT OpPraHUYECKHUX
BEIIECTB M yPABHCHUM XUMHYECKUX PEAKLIHM, M3rOTaBIMBATh MOJCIH  MOJIEKYII
OpPraHMYeCKUX BEIIECTB IS WUIIOCTPALMM HMX XHUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOECHHUS;

chopMUPOBAaHHOCTH ~ YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYCHHBIX
OpraHWYECKUX BEIIECTB MO HUX COCTABy U CTPOCHUIO K OMNpeAeiIEHHOMY KIAcCy/TpyIIe
COEIMHEHUN (yrneBogopobl, KHUCJIOPOA " a30TCOAEpKAIINEC COCIUHEHUS,
BBICOKOMOJICKYJISIDHBIC ~ COEJWHEHHUsI), JaBaTh WM Ha3BaHUSA [0 CHUCTEMAaTHYECKOU
Homenkiarype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTIEIbHBIX
OpraHUYEeCKUX BEUIECTB (ITHWIICH, MPOMUJIEH, alleTUJICH, dTUJICHIIIMKOb, TIUIEepUH, (eHo,
dbopmanpaerua, aneTaNbAeTul, MypaBbHHAs KHUCIOTA, YKCYCHas KHCIOTa, OJEHWHOBAs
KHUCIIOTa, CTEapUHOBAsI KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMall, 1eJUTH0I03a, TIUIUH);

c(hopMUPOBAHHOCTh YMEHHS OMPEACNISATh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUAX (OJJMHAPHBIE U KPATHBIE);

c(hopMUPOBAaHHOCTh YMEHHUSI MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa ajist 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB,;

c(hopMUpPOBAaHHOCTh YMEHHMH XapaKTepH30BaTh COCTAB, CTpPOCHUE, (HU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUMHUYHBIX NPEIACTABUTENICH PAa3JIUYHBIX KJIACCOB OPraHUYECKUX
BeIIeCTB (METaH, 3TaH, JTWUJIEH, NMPOIMWICH, aleTwieH, OyramueH-1,3, metunOyraauen-1,3,
OCH30JI, METaHOJI, TAHOJ, ATUJICHIIMKOJb, MIUIEPUH, (PEHOJI, alleTaabJAeTu1, MypaBbuHAs U
YKCyCHasi ~ KHUCJIOTBhI, TJIIOKO3a, Kpaxmaji, [eJUI0jI03a, AaMUHOYKCYCHas  KHCJIOTa),
WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKIY HHMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEaKIUi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (hopmyi;

C(hOpMHPOBAaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKHU YIIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPOIHBIN Ta3, Yrojib), CIOCOOB MX MEPEpadOTKU U MPaKTUYECKOEe MpPUMEHEHHE
POAYKTOB MEpPepadOTKu;

c(hOpMHUPOBAaHHOCTH YMEHUW MPOBOIUTH BBIYUCICHHS [0 XUMUYECKHM YpaBHEHUSM
(Macchl, 00BbEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIMU IO MU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJIHOTO U3 MCXO/IHBIX BEIIECTB WU MPOIYKTOB PEaKIINN);

c(hopMHUpPOBAaHHOCTh YMEHHMH BJIaJACTh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX MeETOAAX
HAyYHOT'O I[IO3HAHUS, MCHOJb3YEMbIX B XHMHUHU IPU H3YYEHUU BEIIECTB M XUMUYECKUX
aBeHni  (HaOJIomeHHe, W3MEpPEHUE, OKCIIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHMS ISl NPUHATUS PELUICHUW B KOHKPETHBIX >KMU3HEHHBIX
CUTYyallHsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IIPUMEHECHHUEM;

c(hopMHPOBAaHHOCTH YMEHUH COOIIOAATH MPaBHIIa MOTH30BAHUS XUMHUUECKON MOCYI0N U
naboparopHbIM  00OpYyIOBaHHMEM, a TakKe IMpaBuia OOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBUH C UHCTPYKITUSIMU IO BHIMIOTHEHHUIO JAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBITIONHATH XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEIIECTB MPH HArPEBAHUM, MOJYYEHUE STUJIICHA U H3yUCHHE
€ro CBOICTB, KaueCTBCHHBIC PEAKIIMM OPTAaHMYECKUX BEIIECTB, JCHATypalus OEIKOB IMpHU
HAarpeBaHWM, I[IBETHBIC pEAKIUH OCEJIKOB) B COOTBETCTBHM C TIPABHJIAMH TEXHUKH
O0e3omacHOCTH TIpU OOpalleHnH C BeHmEeCTBaMU U J1aO0OpaTOPHBEIM  OOOpPYIOBAaHUEM,
MPENCTABIATh PE3YAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKIH 1 (POPMYITHUPOBATH BEIBOJBI HA OCHOBE ITUX PE3YJbTATOB;

c(hOopMHPOBAaHHOCTh YMEHUW KPUTHUYECKHA aHAIM3UPOBATh XUMUYECKYI0 WH(MOPMAIHIO,
MOJIy4YaeMyl0 M3 Pa3HbIX MCTOYHUKOB (cpencTBa maccoBoil uH(popmanuu, WHTepHeT u
IPYTHUX);

c(hopMUPOBAaHHOCTh YMEHHI COOJIIOATh MpaBHJIa JKOJIOTUYECKU 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOU NESATEIBHOCTH B LEISAX COXPAHEHHUSI CBOErO 3/I0POBbSl U
OKPYXAIOIIECH MPUPOIHOMN Cpelibl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS HA KMBbIC OPTaHU3MBbI
ONPENENEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica nokasarens II/IK, moscHaTts Ha



IpUMEpPaxX CHOCOObl YMEHBIIEHHS M MPEIOTBpAICHHs] HMX BpPEIHOTO BO3JICUCTBUS Ha
OpraHU3M 4Y€JIOBEKa,;

ISl 00y4aroIUXCsl ¢ OTPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XMMHYECKUX SIBICHUI;

IUIA CIENbIX M CIa0OBUAAIIMX OOy4YarOIUXCsA: YMEHHE MCIOJIb30BaTh pPeEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nmns 3anucu Xumudeckux GopMmyi.

11 KJIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAayYHOU KapTUHBI MHpA, POJIM XHMHHM B MO3HAHUM SIBICHUM MPUPOIbI, B (DOPMUpPOBAHUU
MBIIUICHUSI U KYTBTYPBI JIMYHOCTH, €€ (PYHKIIMOHATBHON T'PaMOTHOCTH, HEOOXOAMMOM st
pelieHrsT TPAKTUYECKUX 3aJad U DKOJOTHMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U MPUPOTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOUINE
HOHATHSA (XMMHUYCCKUN DJIEMEHT, aroM, W30TOIl, S-, P-, - 3JIEKTpOHHBIE OpPOUTAIM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BaJIGHTHOCTH, JIEKTPOOTPUIIATEILHOCTh, CTEIICHB
OKHCJICHUS, XUMHYECKasi CBA3b (KOBaJICHTHAs, HWOHHAs, MeTaJuIM4ecKasi, BOJOpOIHAs),
KpUCTAJUIMYECKass pEIIETKA, THUIIBI XUMHUYECKUX PEaKkluid, pacTBOp, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOJIUTUUYECKAS TUCCOIUALINS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklnHM, XUMHUYECKOE pPaBHOBECHE); TEOPUU M  3aKOHBI  (TEOpus
AJIEKTPOJIMTUYECKON Juccouuanuu, nepuomndeckuii 3axkoH [[. M. Mengeneesa, 3akoH
COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS YHEPTUU MIPU XUMHYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHUS,
Jexane B OCHOBE IOHUMAaHMsS NPUUYMHHOCTH M CUCTEMHOCTH XWMHYECKHUX SIBJICHUM,
(dakTomOrMuecKue CBEIACHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUH U  OE30MaCHOM
UCIIOJB30BAaHUM BAaXHEHIIMX HEOPraHMYECKUX BeIIeCTB B OBITY M MPaKTHYECKON
NEeATEIbHOCTH YEJI0BEKA,

ChOPMHPOBAaHHOCT, ~ YMEHUW  BBIABIATH  XapaKTepHblE  NPU3HAKK  TOHSTHIA,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHS IPHU ONHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAaHHOCTh YMEHHI HCIOIB30BaTh XUMUUECKYI0 CUMBOJIUKY JUIsI COCTABIICHHUS
dbopMyn BEIIECTB U YpaBHEHUN XMMHYECKUX PEAKIUN, CUCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHBIE HAa3BaHUS OTAECIbHBIX HEOPraHMYECKUX BeElIEeCTB (yrapHblil ras,
YIJIEKUCIIBIN Ta3, aMMHUakK, raméHas U3BECTh, HETalll€Hasi U3BECTh, MUThEBAS COAA, MUPUT U
Ipyrue);

c(hOpMHPOBAaHHOCTH YMEHUH ONpENeNsATh BAJICHTHOCTh M CTENEHb OKHCICHHSA
XUMHYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOM CBA3U
(xoBasieHTHAasl, HOHHAsI, METAJUTNYECKasi, BOJOPOAHAs) B COEIMHEHUSIX, TUIl KPUCTAIITNYECKON
PEIETKH KOHKPETHOTO BelIeCcTBa (aTOMHas, MOJEKYJspHas, HOHHAs, MeTaJUIM4ecKasi),
XapakKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

c(hOpMHPOBAaHHOCTH, YMEHHH yCTAHABIHMBATH TMPUHAJICKHOCTh HEOPTAHHUUYECKUX
BEIIECTB 0 UX COCTaBY K OMPEAeIEHHOMY KIIACCY/TPYIINE COSANHEHUH (MPOCTHIC BEIIECTBA —
METaJUIbl U HEMETAJUIbI, OKCUbl, OCHOBAHUSI, KUCIOThI, aMPOTEPHBIE TUIPOKCUIBI, COIH);

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

chOpMHPOBAaHHOCTh yYMEHHHA XapaKTEpHW30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX EeMEHTOB |—4 nepuonos [lepuoguyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
W. MeHnneneeBa, HCIONB3Ys TOHATHS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAINY, «IHEPIETHUCCKHEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COCIMHEHUH IO nepuoaaM u rpymmnam [lepruoguyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB /I,
H. Menpeneena;

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



TCHETUYECKON CBS3M MEXKAYy HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hopMUPOBAHHOCTh YMEHUS KIACCUDUIIMPOBATh XUMUYECKUE PEAKIUU MO PA3TUYHBIM
MpU3HaKaM (YHCIIy M COCTaBy pearupyrolnx BEHIECTB, TEIIOBOMY 3 (eKkTy peaxiuu,
W3MEHEHUIO CTENEHEW OKHUCICHHS DIIEMEHTOB, OOpaTUMOCTH  pEaKkIuu, Yy4acCTHUIO
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 PEAKIMU, MOATBEPKAAIONINE KaueCTBEHHBIM
COCTaB pAa3IUYHBIX HEOPraHUYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOopMHPOBAaHHOCTh YMEHUI pacKpbIBaTh CYIIIHOCTH OKUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUUH 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 (npuniun Jle [larense);

c(hopMUPOBAHHOCTh YMEHHI 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 BBIYMCICHUS C HCIIOJIH30BAHUEM TIOHSITHUS
«MaccoBasi JI0Jig BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUW Ta30B MPU XUMUUYECKUX
peaKIusaX, MacChl BEIIECTBA WU 00bEMA ra30B M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce
WM 00BEMY OHOTO M3 YYaCTBYIONIMX B PEaKIIMU BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMHPOBAaHHOCTH YMEHUH COOJIOAATH MPaBUJIa MOJTH30BAHUS XUMUUYECKON MOCYI0H U
naboparopHbIM  000pyIOBaHHMEM, a Takke IMpaBuia 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
pPacTBOPOB BEIIECTB C IOMONIbIO YHUBEPCAIBHOTO WHIAMKATOPA, BIWSAHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKON pEaKIu, PEeakiMd MOHHOTO OOMEHA, KadyeCTBEHHBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPUI-AaHUOHBI, HA KAaTHOH aMMOHHUSA, pPEIICHHE
AKCIIEPUMEHTAJBHBIX 3a7ad no Temam «Mertamb» U «HemeTamwibl») B COOTBETCTBHHM C
npaBUjaMU 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
pPE3yNbTaTOB;

c(hOpMHPOBAaHHOCTh YMEHUN KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYI0 WH(OPMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX HCTOYHUKOB (CpeIcTBAa MAacCOBOM KOMMYHHUKAlMHU, VHTEpHET u
IPYTHUX);

c(hopMHUPOBAaHHOCTh YMEHHH COOJIFOATh IPaBHJIA JKOJOTHYECKH IeJIECOO0pa3HOro
MOBEJEHUS B OBITY W TPYIOBON AEATEIBHOCTH B LEISAX COXPAHEHHUS CBOErO 3I0POBbS U
OKPYXAIOIIEH MPUPOIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JAEHCTBUS HA KMBBIC OPTaHU3MBbI
ONpPENENEHHBIX BEIIECTB, IMOHMMAas cMbIca nokasarens IIJIK, moscHaTe Ha mnpumepax
CrOCOOBbl YMEHBILICHHUS] W TMPEAOTBPAILICHHUS WX BPEIHOrO0 BO3JCWUCTBUS Ha OpPraHU3M
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 oOo3HaueHuit JI. bBpaitng s 3anucu  xumudeckux  (GOpMyil.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMBbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyecko XumMuu. Teopust CTpoeHUs
1.1 pel P . p P 3 bubmoreka I{OK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazneny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHbie yIiieBOIOPOIBI: AIKEHBI, aTKAIUCHBI,
2.2 pel . HOPOA A 6 1 bubmoreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB M HX
2.4 PHpoa e HOPOA 3 1 bu6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Wtoro no pasaeny 13
Paznen 3. Kucaopoacoaep:kamnue opranneckue coeJuHeHHust
3.1 Cruptel. Deron bubmnoreka [1OK https://myschool.edu.ru/
3.2 Ansaerunsl. KapOoHoBbie kKucaoThl. CiaoxHbIC 3DUpBI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VrimeBoanl 1 bu6moreka I{OK https://myschool.edu.ru/
Hroro o pazzeiny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUIHBI. AMUHOKHCIOTHI. belkn 3 bu6muoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnmuoreka IIOK 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/

Hroro no paszneny
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11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LH(POBbIE)
HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Konrpoasusl | IIpakTuuec
n/m Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. TeopeTrudeckue 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 BeiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEeaKINH 1 1 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 MeTtamib bu6moreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bubmoreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB 2 bubmumoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 17 bubmoreka 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 no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanyectn 3
o JIEKTPOHHBbIE HU(POBLIE
Tema ypoka 0 4acoB P ungp
n/n lara o0pa3oBaTesibHbIE PeCcypChl
Bceero
1 [Ipenmer opraHn4ecko XMMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust cTpoeHns opranndeckux coenuaeHni A. M. bytiepoBa, eé
2 P P P A YHIeP 1 bubmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIOJKCHHS
[IpencraBnenue o kmaccubUKad OpraHudecKkux BemnecTs. HomeHnkmarypa
3 pea Purcan p - P 1 bubmoreka I{OK https://myschool.edu.ru/
(cucTemaTuveckasi) ¥ TpPUBUAIbHBIC Ha3BAHUS OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN P 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeTtaH 1 3TaH — MPOCTEHUIIHE TPEACTABUTEIN ATKAaHOB 1 bu6moreka I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bu6moreka I{OK https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE TPEACTABUTENN AJIKEHOB 1 bubmumoreka [1OK https://myschool.edu.ru/
8 [Ipakrtuueckas padora Ne 1. «IlonydyeHue 3TUIIeHA U U3YYCHHE €TO CBOMCTRBY 1 bubmumoreka [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 KaydyKa U PEe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOSHHS, TOMOJIOTHUECKUHN PSIJL.
10 . p P 1 bu6muoreka L{OK https://myschool.edu.ru/
ATeTUIIEH — MPOCTEHIITNI TIPECTABUTEIb aJTIKUHOB
11 Boluncienus mo ypaBHEHUIO 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/
I'eneTnueckas cBsI3b YIIIEBOAOPOAOB, MPUHALICKAIIMX K PA3TIUUYHBIM
13 . HOpoR piHaz B P 1 bubaunoreka [1OK https://myschool.edu.ru/
KJ1accaM
[IpupoaHbIE UICTOYHUKH YIIIEBOJIOPOJIOB: MPUPOIHBIN ra3 U MOMYTHBIE
14 PHpOA r AOPOX . PHpOAH yr 1 bu6muoreka LIOK https://myschool.edu.ru/
He(dTsHbIEe Ta3bl, HePTh U MPOAYKTHI €€ TepepaboTKu
[IpupoaHbIE UICTOYHUKH YIIIEBOJAOPOJIOB: MPUPOIHBIN ra3 1 MOMYyTHBIE
15 PHpOA r AOPOs PHpOAH yr 1 bu6moreka LIOK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKu
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16 KonrponbHas paboTa 1o paszzueiny «YrieBoIOpOIbD) 1 bubnmuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BonopoHas cBA3b 1 bubmuoteka LIOK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: 3TUICHIJIMKOJb U INIMLIEPUH 1 bubnuoteka LIOK https://myschool.edu.ru/
®deHout: CTpoeHUE MOJIEKYIIbI, PU3NUECKHEe U XUMUYECKHE CBOMCTBA,

19 P et ¢ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopMabAeTHl U aleTaabAerul. ALIETOH 1 bubmuoteka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE TIpeNiebHbIE KApOOHOBBIE KUCIOTHI: MypaBbHHAS U

21 8 pel P P 1 bubmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [Ipaxtuueckas pabota Ne 2. «CBoicTBa pacTBOpa YKCYCHOU KHCIIOTBI» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHoBas U 0JICMHOBAsI KUCJIOTHI, KaK TIPEICTABUTEH BBICIITUX

23 P pel 1 bubmoreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT

24 MpbLta Kak COJIA BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE IeHCTBUE 1 bubmoreka I{OK https://myschool.edu.ru/
Crnosxnble 3(UPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponm3

25 Pup P A P P 1 bubmoreka I{OK https://myschool.edu.ru/
CIIOXHBIX A3(UPOB

26 Kupsr: runponus, npuMeHeHne, OMOJ0THYeCcKast poJib )KUPOB 1 bubmumoreka [1OK https://myschool.edu.ru/
VYrneBoabl: cocTas, Kiaccupukanus. BaxxHeine npeacTaBuTeNu: K034,

27 g (ucar pea 1 bub6moreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemitono3a kak TpupoIHbIE TOTUMEPHI 1 bubmnoreka [1OK https://myschool.edu.ru/
Konrponbshas padora no pazneny «Kucnopoconepxaiire opraHuu4ecKue

29 P P pasAey poAcoACpHatue op 1 bu6moreka I{OK https://myschool.edu.ru/
COCIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH 1 bub6muoreka I{OK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYECKUE COCTUHEHHUS, UX

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

32 benku kak nmpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCIUHEHUS 1 bub6muoreka IIOK https://myschool.edu.ru/

33 OCHOBHbIE IOHATHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN 1 bubmuoteka LIOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYISIPHBIX COEIUHEHUH.

34 g KYp a 1 bu6muoreka LIOK https://myschool.edu.ru/
[TnacTMacchl, Kaydyku, BOJOKHA

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

KoiaunuectB Hara
Ne DJIeKTpOoHHbIe Hu(poBbIE
Tema ypoka 0 4acoB H3y4YeH
n/n o0pa3oBaresIbHbIE pecypchl
Bcero us

1 XUMHUYECKUH 271€MEHT. ATOM. DJIeKTpOHHAs KOH(PUTYpaIusi aTOMOB 1 bubnuoteka LIOK https://myschool.edu.ru/
[Tepuoanueckuii 3akoH u [lepuoanueckasi cucreMa XMUMHUYECKHX AIIEMEHTOB

2 P P . s 1 Bu6maorexa LIOK https://myschool.edu.ru/
J1. 1. MeHneneeBa, uX CBA3b C COBPEMEHHOM TEOPUEN CTPOECHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U HX

3 COEIMHEHUH TI0 TpyMIaM U eproaM. 3HaYeHUE TIEPUONIECKOTO 3aKOHA U 1 bubmmorexa L1OK https://myschool.edu.ru/
cucTeMbl XuMHu4deckux anemeHToB .M. MenaeneeBa B pa3BUTHN HAyKH
Crpoenue BemiecTBa. XUMHUECKAs CBS3b, €€ BUIBI, MEXaHU3MBI

4 P . ’ ’ 1 bubmoreka I{OK https://myschool.edu.ru/
o0Opa3oBaHMs KOBAJIEHTHOM cBsA3U. Bogopoanast cBs3b
BanentHoCTh. OnekrpoorpunarenbHocTh. CTenens okucnenus. Bemecrsa

5 pooTp 1 bubmoreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonatue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUTOMAHBIE PACTBOPHI.

6 p p p 1 bub6moreka I{OK https://myschool.edu.ru/
MaccoBas 1011 BEILIECTBa B PACTBOPE
Knaccudukanyst 1 HoMeHKIIaTypa HEOPraHUIECKUX COCIUHECHUH.

7 ¢ M p 1 bubmoreka I{OK https://myschool.edu.ru/
['eneTnyeckas cBA3b HEOPraHUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukanus XuMUYeCcKUX peakiiii B HEOPraHUIECKOW M OPraHuIeCKOM

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 peakiui. XUMUYECKOe PaBHOBECHE 1 bubmuoteka LIOK https://myschool.edu.ru/
[Ipaktrueckas pabota Ne 1. «BausiHue pa3nu4HbIX (aKTOPOB Ha CKOPOCTh

10 p . p p ¢ p p 1 bu6muoreka L{OK https://myschool.edu.ru/
XUMHUYECKOUN peakum»
DnexTponutuueckas auccounanus. [lonsatue o BOOOpOAHOM NoKa3aresie

11 (pH) pactBopa. Peakuiuu nonHoro ooMeHa. ['uaponus opraHuyeckux u 1 bubmuoreka LIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE peakiinu. [loHsTue 00 aexTponmse

12 . P P 1 bubnaunoreka [1OK https://myschool.edu.ru/
pacIuiaBoB 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 n 0coOCHHOCTH cTpoeHHs aToMoB. O0mmue 1 bubmuoteka LIOK https://myschool.edu.ru/
(u3nyecKre CBOMCTBA METANIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH psAJl HANPSHKEHUH METaJlIOB 1 bubmuoteka LIOK https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA BAXKHEUIIINX METALIOB (HAaTPUU, KAJIUi, KaJbIIUI

16 ! c S (HaTpH, ’ : 1 Bu6maorexa LIOK https://myschool.edu.ru/
MarHui, allOMUHUN) U UX COCAUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX COETUHEHUI 1 bubmuoteka LIOK https://myschool.edu.ru/

18 XHWMHUYECKHEe CBOMCTBA IIMHKA, KeJle3a U UX COCTUHCHUN 1 bubmoreka I{OK https://myschool.edu.ru/
[IpakTudeckas pabora Ne 2. "PemnieHne sKCIepUMEHTaIBHBIX 3a]1a9 110 TEMe

19 P " P P 1 bubmoreka IIOK https://myschool.edu.ru/
«Metambh»
Hemertannel, ux noioxxenue B [leprogudeckoit cuCTeMe XUMHYECKUX

20 ’ p 1 bubmoreka I{OK https://myschool.edu.ru/
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOECHHST aTOMOB
dusnvecKrue CBOMCTBA HEMETALUIOB. AJIJIOTPOIIHS HEMETAIIJIOB (Ha MpUMepe

21 P ( pHMEp 1 bubmoreka I{OK https://myschool.edu.ru/
KHCJIOpOJIa, cepbl, hochopa u yrneposaa)

22 XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPHI M MX COETMHCHUI 1 bu6moreka I{OK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa M MX COCTUHEHHI 1 bubmumoreka [1OK https://myschool.edu.ru/

24 XUMHUYECKHE CBOMCTBA YIIIepoia, KPEMHHUS M UX COCTUHECHHI 1 bu6moreka I{OK https://myschool.edu.ru/

25 [IpuMeHeHrne BAXKHEUIIINX HEMETAIOB U UX COCTUHEHUN 1 bub6moreka I{OK https://myschool.edu.ru/
O06o0menre 1 cucTeMaTu3anus 3HaHu 1o Teme «Hemeramisy.

26 Brrunciienus no ypaBHEHHUSIM XUMHUYECKUX PEAKIIUNA U TEPMOXHUMHUYECKUE 1 bubmumoreka [1OK https://myschool.edu.ru/
pacuéThl
[IpakTuueckas padora Ne 3. «PemeHne dKCIiepuMEHTAIbHBIX 3a/1a4 110 TeMe

27 " P " P P 1 bubmotreka IIOK https://myschool.edu.ru/

Hemeramns"»

28 Konrponesnas padora no remam «Metaibi» u «HemeTanmsny 1 bubmuoteka LIOK https://myschool.edu.ru/
Heopranuueckue u oprannueckue KuciaoTel. Heopranuueckue u

29 p p p 1 bub6muoreka I{OK https://myschool.edu.ru/
OpraHMYeCKHe OCHOBAHMS
AM@doTepHbIe HEOPraHUYECKHUE U OPTAaHUYECKHE COCTUHEHHUSL.

30 (otep p p 1 bub6muoreka LIOK https://myschool.edu.ru/
['eHeTnyeckast CBSI3b HEOPraHMUECKUX U OPraHMYECKUX BEILIECTB
Ponb xuMuu B 00eCIeUeHHH SKOJIOTUYECKOM, SHEPreTUYCCKOM M IMHUIIEBOM

31 » FHCP 1 bubmoteka ITOK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTHUN MEIULIUHBI

32 IIpencrasienus 00 OOIMMX HAyYHBIX IPUHLIUIIAX TPOMBIIIIIEHHOTO 1 bubnmuoreka IIOK https://myschool.edu.ru/
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IMOJIYy4CHUSA Ba)KHEHIITNX BCIIICCTB

33 YenoBek B MUPE BEIIECTB M MATEPHATIOB 1 bubmotexa [IOK https://myschool.edu.ru/
34 XUMHS U 310pPOBBE YEITOBEKA 1 bubnunorexa LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 10 knacce/ T'abpuensa O.C., O0iecTBO ¢ OrpaHUUYeHHON OTBETCTBEHHOCTHIO «J[PODAY;
Axk1umonepHoe obmectBo «M3narensctBo «IIpocBenienue»

* Xumus, 11 knacc/ I'abpuensn O.C., O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «MU3narenbctBo «IIpocsemienuey

Beenure Bapuant

METOAUYECKUE MATEPUAJIBI J1JISA YUUTEJIS

Beenute 1. O.C.I'abpuensn, [.I'JIsicoBa «Xumust Metoguueckoe nocooue — 6a30BbIi ypOBEHbY -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01ast XuMmusi B TeCTax, 3ajadax, ynpaxkHeHusx. 11 kmace»
— M.: dpoda, 2023 ron.

3. O.C.I'abpuensH, [1.H.bepe3kun, A.A.YmakoBa «Xumust 11 knacc: KonTponbHbie u
pOBEepOUYHBIe paboThI K yueOHuKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBeaenckas «Xumus 11 knacc: HactonpHas kHUTa 17181
yuurens». Yacts 1 — M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensH, I.I.JIsicoBa, A.I'Benenckast «Xumus 11 kinacc: HacronbHas kHura ajis
yuurens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I.OcTpoymoBa «3agauu 1o XUMHUH U CIIOCOOBI UX PEIICHUS
- M.: «Ipodan, 2021ros.

7. B.I. lenucoBa «Xumus 11 kiacc noypounsie miansl o yueoHuky O.C.I"'abpuensna,
I".T"JIbicoBoit» - Bonrorpaa» Yuurens 2018ro.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumum 11 knace», - M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensn, U.I.ocTpoymoB «XUMHUYECKU IKCTIEPUMEHT B mkoJie 11 kimacey; - M.:

Hpoda. — 2019 ron. _

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
Beenute _ BBemutemannbiehttp://www.chemnet.ru ['azeta «Xumusi» u caiit 1yist yautens «5 umy
Ha YPOK XUMUI

http://him.1september.ru Enunas xomnexmus [HOP: [IpenmeTHas Komnekius « XuMUsI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHBIC SKCIIEPUMEHTHI:

xumusi. Kommekuust Poccuiickoro o01ieo0pa3oBareibHOTO IopTaia



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

http://www alhimik.ru Bcepoccuiickas onumnuaia NKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckasi XuMHusi: SJIEKTPOHHBIN yUeOHUK JJIsI CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3J€KTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJIEHK: XUMUS

http://www.chemistry.ru JIucTaHIMOHHAs. OJIUMITHAA IO XUMUU: TEJIEKOMMYHUKAIIMOHHBIH

o0Opa3oBaTeybHbIN TPOEKT






