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INOACHUTEJIBHAS 3AIINCKA

[lporpamMma 1Mo XMMHUHM Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUs pa3paboOTaHaHa OCHOBE
@enepanbHOro 3akoHa ot 29.12.2012  Ne 273-@3 «O6 obpa3oBanuu B Poccuiickoii
®denepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS (efepaibHON 00pa30oBaTEIbHOM MPOrPaMMBI
cpeanero obmero obpazoBanus (POII COO), npeacraBieHHbx B depepaibHOM TOCYAapCTBEHHOM
oOpasoBarensHoM ctanmapte COO, ¢ ya€TOM Konnenmm MPEnoIaBaHus y4eOHOTO
npeamera  «XHUMHUS» B 00pazoBaTeNbHbIX opranuzanusax Poccuiickoil @enepannu, peanu3yromux
OCHOBHBIE 00pa3zoBaTelbHbIE MPOTPAaMMbl, M OCHOBHBIX MOJOXKEeHUH «CTpaTerun pa3BUTHUS
Bocnutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025 roga» (Pacnopsikenue IIpaBurensctsa PO
ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJAXOJ0OB K pa3pabOTKe MPOTrpaMMbl 1O XHMHUH, K OINpeNeIeHuI0 oOliel cTpaTteruu
oOy4eHMs, BOCIUTAHUS W PA3BUTHs OOYYAIOIIMXCS CPEICTBAMH Y4€OHOTO TpenMeTa «XuMUs» st
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWIM KoHIenTyaiabHble mnojoxenus O®I'OC COO o
B3aUMOOOYCJIOBJICHHOCTH IIEJICH, COJIEpIKaHWs, PE3yJbTaToB OOy4YeHUss U TpeOOBaHWU K YpPOBHIO
[IOATOTOBKH BBIITYCKHHUKOB.

B cooTBeTcTBUM C JaHHBIMU HOJOXEHHMSAMU Iporpamma 1o XuMuu (0a30BbIi ypOBEHb) Ha
YpOBHE CpeHETO 0011Iero 00pa3oBaHUs:

yCTaHaBIMBaeT o0Os3aTebHOe (MHBAPUAHTHOE) TIPEAMETHOE COJEp)KaHWE, OIMpEeaeisieT
KOJIMUECTBEHHBIE M KAUECTBEHHBIE €0 XapaKTEPUCTUKU HAa KaKAOM 3Tale H3Y4YEHMs IpeIMETa,
peJycMaTpuBaeT MPUHLMIBI CTPYKTYPUPOBAHUS COAEPIKAHUS U PACHpEleNieHHs] ero Mo Kiaccam,
OCHOBHBIM pa3JieiaM U TeEMaM Kypca;

Ia€T MpUMEPHOE paclpelieleHne y4eOHbIX 4acoB M0 TEMAaTHYECKUM pa3/ielaM, PEKOMEHIyeT
IPUMEPHYIO IOCJIEI0BAaTENIbHOCTh M3YYEHHUS OTHAEIbHBIX TEM Kypcac y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM y4e€OHOIo Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O00YydarolIuXcs
10—11 knaccos;

Ia€T METOAMYECKYI0 HHTEpPIpETalMIo LieJed M3ydyeHus NpeaMeTa Ha YpOBHE COBPEMEHHBIX
NPUOPUTETOB B CHCTEME CpEJHEero oOmero oOpa3oBaHMs, COIEPKATEIFHON XapaKTePUCTHKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTENbHON INPOrpaMMbl CPEJAHEro OOLIEro
oOpa3zoBaHusi  (JIMYHOCTHBIX, METANpPEIMETHBIX, IPEAMETHBIX), OCHOBHBIX BHJOB y4eOHO-
[IO3HABATEIbHOM JESITEeIbHOCTH OOYYaloLIerocss MO0 OCBOCHMIO cojepxkaHus mnpeamera. Ilo Bcem
Ha3BaHHBIM TIO3MLUSM B TPOrpaMMe IO XHMHHU COONIOJIEHA TPEeMCTBEHHOCTHC (helepanbHOM
paOoueii mporpaMMol OCHOBHOro oOmero oOpa3oBaHus 1o xumum (g 8-9 Kiaccos
00pa3oBaTeNIbHBIX OpraHU3aIMi, 0a30BbIA YPOBEHB).

Xumuueckoe o0pazoBaHKe, MOTYy4aeMOe BBITYCKHUKAMU 001e00pa30BaTeIbHON OpraHU3alyy,
ABIISICTCSI HEOTHEMIJIEMOW 4YacThl0 uX oOpa3oBaHHOCTH. OHO CIYXKHT 3aBEPIIAIONIMM ATAarioM
peanu3alMi Ha COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE KIIHOYEBBIX ILIEHHOCTEH, NPHCYIUX

LIEJIOCTHOW CHCTEME XUMHYECKOro 00pa3oBaHus. OTHU LEHHOCTU KacalTCs IO3HAHUS 3aKOHOB
IpUPOBI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIEH KYNbTyphl YENIOBEKa, a TakKXKe H3KOJOIMYECKH
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbI0 M NPHUPOJHOHN cpene. Peanusyercs xumuueckoe
oOpa3oBaHue OOYYaIOIIMXCA HA YPOBHE CpEAHEro oOIIero oOpa3oBaHMs CpENCTBAMH y4eOHOIrO
npenMera «XUMHS», COAEpKaHUE U MOCTPOEHHE KOTOPOTO OINpe/AesieHbl B MPOrpaMMe MO XHMHUHU C
yuéToM crenupUuKN HayKd XUMHHU, e€ 3HaueHHUs B TMO3HAHUM NPHUPOJbI UB MaTEpUATbHOM >KU3HU
oOmiecTBa, a Takke C Yy4€TOM OOIMX Iesed M NPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpeiHero obuero odpasoBanus B Poccuiickoit @enepanunu. Tak, HarpuMep, npu
(GOpMHPOBAHUU COJIEpP)KaHUs MpeaMeTa «XUMUS» YUTEHbI CIEAYIOUIUE IMOJIOKEHHS O cleuuduke u
3HAYEHUU HAYKH XUMUH.

XuMusi  Kak  3JEMEHT CHCTeMbl ECTeCTBEHHBIX HAyK UIpaeT ocoOyl  poiib B
COBPEMEHHOW IUBWIN3ALUMKN, B CO3JaHMM HOBOM 0a3bl MaTepHalbHON KylbTypbl. OHa BHOCHT CBOM
BKJIaJ] B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBILIUIEHUS, B CO3JJaHUEIEIOCTHOTO MIPE/ICTaBICHHUS
00 OKpYy)KalollleM MHUpE KakK O €JMHCTBE MPHUPOJbI M YeJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHUH Ha
OCHOBE NMOHMMAHHS BEIIECTBEHHOI'O COCTaBa OKPYXAIOIIET0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXIY



CTPOEHHEM BEIIeCTB, MXCBONCTBAMH U BO3MOXXHBIMU 00JIACTSIMHU MPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMHU E€CTECTBEHHBIMH HayKaMH, XUMUS CTajla HEOThEMIJIEMOM
YacTbI0 MHUPOBOW KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPYyJda M U3HU Ka)XJI0Tro 4jieHa
obmecrtBa. CoBpeMeHHass XMMHA KaK Hayka CO3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HaIpaBlieHa Ha pelleHHe TI00aJbHBIX MPOOIeM YCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUIECKOH, MUIIEBOM,IKOJIOTHYECKOI 0€30ITaCHOCTH M OXPaHbI 3710POBBSI.

B cooTBeTcTBUM € 00IIMMU LIETSIMU M IPUHIIUIIAME CPEIHET0 00IIero 00pa30BaHMs COIepKAHKE
npeameta «Xumusi» (10—11 xnaccel, 0a30BbIN YPOBEHb H3YUEHUSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOIIEKYNbTYpHYIO TOATOTOBKY  OOy4YalolUXcs, HEOOXOAMMYID UM JUIsl  BbIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B KHM3Hb COLUYMa, NPOAOKEHHUS
00pa30BaHUs B PA3IUYHBIX 00JIACTSAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsiroliuMy npeaMeTa «XUMHUs» ABIAIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMUS» U
«O0masi 1 HeopraHuveckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HAayKW: CHCT€Ma 3HAHWU MO HEOPraHWYECKOHW XMMHUHU (C BKIIOUYEHHEM 3HAHHWHA W3
o0uieil XxuMun) U opraHudeckord xumun. GOpMUPOBAHME JTaHHOM CUCTEMbl 3HAHUU MPH U3YUYECHUU
npenMera oOecreyrBaeT BO3MOXKHOCTb PAacCMOTPEHHUS BCEro MHOrooOpasusi BEIIECTB Ha OCHOBE
OOIIMX MOHATHI,3aKOHOB U TEOPUH XUMUH.

CrpykTypa comepkanusi KypcoB — «Opranudeckas xumusi» u «OOmas v HeopraHWYecKas
XUMUS» chopMUpOBaHa B [TPOrpaMmMe 110 XUMUHU Ha OCHOBE CUCTEMHOI0II0/1X0/1a K N3yYEHHIO Y4eOHOTro
MaTtepuaia U OOyCIIOBJIIEHa HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHMEM 3HAHMM Ha OINpeaeaEéHHBIX
TEOPETUYECKUX YPOBHAX. Tak,B Kypce OpraHMYeCKON XMMHHU BEILECTBA PACCMATPUBAIOTCSA HA YPOBHE
KJIACCUYECKOU TEOPUHU CTPOCHHS OPraHUUECKHX COSUHEHUH, a TAK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U
3JIEKTPOHHBIX MPEACTABICHUH O cTpoeHHMU BemecTB. CBeaeHHs 00 M3ydyaeMbIX B Kypce BeEIeCTBax
JAI0TCS B Pa3BUTHH — OT YTJIEBOJIOPOIOB JI0 CIOXKHBIX OMOJIOrMYECKU aKTUBHBIX cCoeIMHEeHUH. B kypce
OpPraHMYecKOll XWMHUHM TOJYy4aloT pa3BUTHE COOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHHUs TEpBOHAYAJIbHBIE IMPEJICTABICHUS O XUMHUYECKOM CBS3M, KIAcCHU(PUKALNOHHBIX
IIPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMHUECKON PEAKIUH.

[lon HOBBIM yriioM 3peHus B mpeameTe «XuMus» 0a30BOro YypOBHS paccMaTpuBaeTcs
U3YYEHHBII Ha YpPOBHE OCHOBHOro o0O0Imiero oOpa3oBaHUs TEOPETHYECKHH Marepuail u
(akTosornuecKyue CBEJACHMs O BellecTBaX U XUMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce «Oomas
Y HEeOpraHM4yecKasi XUMUs 00yHJaroIUMCSIIPEIOCTABISIETC.  BO3MOXKHOCTh ~ OCO3HAaTh  3HAUYEHHUE
MEePUOANYECKOT0  3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3UIUH, IIy0ke MOHATH
UCTOpUYECKOE W3MEHeHUe (YHKIUHA OSTOr0 3aK0OHa — OT O0000MmIaromIel J0 OOBSICHSIOMEH U
MPOTHO3UPYIOLIEH.

Enunnas cucrema 3HaHUK O BaKHEWMIIMX BEUIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOMCTBaX M
MIPUMEHEHNH, a TAK)K€ O XMMHMUYECKUX PEAKIUSAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nomnosHsgercs B Kypcax 10 u 11 kiaccoB aaeMeHTaMH COJEp)KaHUs, UMEIOLUMH KYJIbTYPOJIOTHUECKUN
U TMPUKIAAHON XapakTep. JTH 3HaHMs CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMHUU C JPYTUMU
HayKaMM, DAacKpbIBalOT €€ pPOJib B IIO3HABATECJIIBHOW U IIPAKTUYECKOU JCATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHHUIO YBaXXCHHs K MPOIIECCY TBOPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX
NPWIOKEHUH XUMHUH, MOMOTAIOT BBITYCKHUKY OPHMEHTHPOBATHCS B OOIIECTBEHHO
Y JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX ¢ XUMHEH, KPUTUYECKU OCMBICIUBATh WH(OPMAIIHIO
U IPUMEHSTHh €€ NI IOMOJHEHMS 3HAaHWM, PEIICHHUS HMHTEUIEKTYaJbHBIX M 3KCIEPUMEHTAJIbHBIX
HCCIIeIOBATEeNIbCKUX 33/1a4. B 1enoM coaepkanue yueOHOro mnpeamera «XHUMHUS» AaHHOTO YPOBHSA
M3y4eHHUs] OPUEHTUPOBAHO Ha (OPMHUPOBAHHE Y OOYUAIOMIMXCS MHPOBO33PEHUYECKON OCHOBBI MJIS
noHUMaHug (uimocopckux uAEH, TakuX Kak: MaTepuaJbHOE EJUHCTBO HEOPraHHMYECKOro U
OpPTraHUYeCcKOTo MHpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOSHHEM, TT03HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM IKCIEPUMEHTA M PEIICHHUS MPOTUBOPEUHI MEXAy HOBBIMH (aKkTaMu H
TEOPETUUYECKUMH TPEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHMU B PEIICHUU SKOJOTMYECKHUX MpoOJeM, a
TaKke MpoOsieM cOEpeKEHUs] PHEPreTUYECKUX PECYpPCOB, CHIPbS, CO3[aHUS HOBBIX TEXHOJOTUH U
MaTepHaoB.

B mane pemieHus 3ajay BOCIUTAHUS, Pa3BUTUS M COLMANU3ALMU OOYYAIOIIUXCS MPHUHATHIC
IpOrpaMMON IO XHUMHUU HOJIXOJAbl K ONPEICIICHUIO COAEPKAaHUS U IOCTPOCHMSI MpeaMeTa



pelycMaTpuBaioT (GOPMHUPOBAHHE YHUBEPCAIbHBIX YUeOHBIX AEHCTBUIA, HMEIONMX 0a30BOE 3HAUCHHE
IUI  Pa3iUYHBIX BHJOB JIEATEIBHOCTH: pELICHHs MpoOieM, TOWCKA, aHalmu3a U 00paboTKH
uHpoOpMallii, HEOOXOAMMBIX i NPUOOpPETEHHs OMNbITa NPAKTUYECKOM W  HCCIeI0BaTEIbCKOM
JESITEIBHOCTH, 3aHMMAIONICH Ba)XHOE MECTOB MO3HAHUM XUMUHU.

B mpakTuke mpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHuUs TaK U Ha
YPOBHE CpPETHETO OOIIEero 00pa3oBaHus, MPU ONPEACICHUN COJEPKATEITHPHON XapaKTEPUCTUKH IeTei
M3Y4YEHHs TMpeAMETa HallpaBJICHUEM MEPBOCTENEHHOW 3HAYMMOCTH TPAaJAULIMOHHO NpU3HAETCA
(GbOpMHUpOBaHHE OCHOB XHUMHYECKOW HAyKH KakK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHMSA,
MPAKTUYECKON JEATEeIbHOCTH YeJOBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOH KynbTyphl. C
METOJIMYCCKON TOYKHU 3PCHHSI TaKOW IMOAXOJ K ONPEISICHHIO IeJIel M3ydeHUs MpeIMeTa SBISCTCS
BIIOJIHE OTIPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIaBHBIMU IEISIMH U3YYCHHS MpeaMeTa «XUMHSI» Ha 0a30BOM
ypoBHe (10-11 ki1.) sBisroTCS:

(hopMHUPOBaHHE CHUCTEMBbI XUMHYECKHX 3HAHWW KaK Ba)KHEHIICH COCTABIISIFOIICH €CTeCTBEHHO-
HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIeKAT KIFOUYEBbIEC MOHATHUS, PyHIaMEHTAIbHbIE 3aKOHBI U
TEOPUU XUMHUH, OCBOCHHUE s3bIKa HAYKH, YCBOCHHE W ITOHMMAHHE CYNIHOCTH JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHYECKOT0 XapaKTepa,03HaKOMIICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

(dbopMHUpOBaHHEe W pa3BUTHE TMPEJICTABICHWA O HAyYHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKINI, HEOOXOIUMBIX JUIsl MPUOOPETEHHSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMCIOIIMX MECTO B ITPUPOJIC,B IPAKTHUSCKOMN U MIOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHUW U CIIOCOOOB MAESTENHLHOCTH, CBA3AHHBIX C HAOIIOACHHEM U OOBSICHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOTIOACHUEM TTPaBmiI 0€30MacHOr0 OOpaICHHS C BEIIECTBAMHU.

Hapsiny ¢ »TuM copgepxaTenpHasi XapakTepUCTHKa Ieied W 3aJad HM3ydeHHs IpeaMeTa B
porpaMMe 1o XMMHW YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHH

C HOBBIMH  TPHOPUTETaMH B CHUCTEeME  CcpeaHero  obOmiero oOpaszoBanusi.  CeromHs B
MpernofaBaHuM XUMHH B OONblIed CTEeNeHH OTHA&TCs MPEANOYTeHHE MPAKTUYECKOM KOMIIOHEHTE
collepKaHUsl OOYy4YCHHs, OPUEHTHPOBAHHOW Ha TMOJATOTOBKY BBITYCKHUKA OIOIICOOpa30BaTEIHHON
OpraHM3aliy, BIAJCIONIEr0 HEe HaOOpoM 3HaHHM, a (YHKIHMOHATBHOW TPAMOTHOCTBIO, TO €CTh
croco0aMyu M yMEHHUSIMU aKTUBHOTO TMOJYyYEHUS 3HAHUW M MPUMEHEHHS MX B PEAIbHON >KU3HU IS
peuieHus MpakTUYECKUX 3a/1au.

B sroit cBA3M mpu u3yueHUU mpeameTa «XHUMHS» JOMUHUPYIOIIEE 3HAYEHUE MPHUOOpETaroT
TaKue LENH U 337a4H, Kak:

ajanTanus OOYYarOIIUXCS K YCIOBUSM JTWHAMUYHO DPa3BUBAIOIIETOCS MHUpa, (GopMUpOBaHUE
WHTEJJICKTYallbHO ~ Pa3BUTOM  JIMYHOCTHU, TOTOBOM K C€aMOOOpPa3oOBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHSATHIO TPAMOTHBIX pEUICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIHsX,
CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(dhopMUpOBaHHE y OOYYAIOIIMXCS KITFOYEBBIX HABBIKOB (KIFOYCBBIX KOMIICTCHIIHI), MMEIOIIIX
YHHUBEPCAIbHOE 3HAUEHUE I Pa3jIMYHBIX BUJOB JEATEIHLHOCTH: PELICHUS MpoOieM, MIOUCKA,
aHanmsa u 00paboTku nH(pOpMAIIHH, HEOOXOAUMBIX IJIsi TMPUOOPETEHUSI OMbITa
NEeATEIbHOCTH, KOTOPasi 3aHMMAET Ba)KHOE MECTO B IMO3HAHUU XMUMHH, a TAKXKe JUIsl OLEHKH C TO3ULUN
9KOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUYECKUX MPOIECCOB Ha OPTaHU3M
YeJI0BeKa U IPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATENIBHBIX HMHTEPECOB, WHTEJUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
00yUaroIUXcs: CIIOCOOHOCTH CaAMOCTOATENBHO MTPUOOPETATh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBUU
C JKU3HEHHBIMH TOTPEOHOCTSIMHU, HCIIOIH30BAaTh COBPEMEHHBIE WH(DOPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA M aHaJIi3a y4eOHOM U Hay4YHO-TIONYyIIpHON HHGOPMAIIUU XUMHYECKOTO COJePIKAHUS;

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HAO0JII0IaTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPU TUTAHUPOBAHUU U TIPOBEACHUU XUMHUYECKOTO HKCIIEPUMEHTA;

BOCTIMTAHUE Yy OOyYaronmxcsi yOeKIEHHOCTH B TYMAHHCTUYECKOW HANPABICHHOCTH XUMUH, €&
BaYKHOW POJIM B PELICHUH TI00ANBHBIX MPOOJIeM PallMOHAIBHOTO MPUPOIOIOIb30BaHNUS, TIOMOIHEHUS
HEPreTHYCCKUX PECYPCOB M COXPAHCHHS MIPUPOHOTO PABHOBECHS, OCO3HAHUS  HEOOXOIUMOCTHU
OepexHOro OTHONICHUS K TPUPOAE M CBOEMY 3J0POBBIO, a TaKkkKe MPHOOPETEHHUS OIbITa



UCTIOJIb30BaHUSl TIONYYCHHBIX 3HAHWH Ui TPUHATHS TPAMOTHBIX pEIICHWA B  CUTYaIHsX,
CBSI3aHHBIX C XMMHYECKUMU SIBJICHHUSIMH.

Hemn w 3amaum W3y4deHHs MpeaMeTa «XUMHS» TOJYYWIH TOAPOOHYI0 METOJAMYECKYIO
uHTEepIpeTanuio B pasaene «llmaHupyembie pe3yiabTaThl OCBOCHHUS MPOTPAMMBI IO XHUMHUN»,
Onaromapst 4eMy 00ecIe4eHO YE€TKOe TPECTaBICHUE O TOM, KaKUe 3HAHUS U YMEHHUSI HMEIOT TPSIMOE
OTHOIIIGHWE K pealu3aliil KOHKPETHOH IIEIH.

B yueOHOM maHe cpemHero oOmiero o0pa3oBaHUs MPEeaMeT «XUMUs» 0a30BOrOYPOBHS
BXOJIUT B COCTAB MPEAMETHOM 00sacTh «ECTECTBEHHO-HAYIHBIC TIPEIMETHD».

OO1iee YMCIIO YacoB, PEKOMEHAOBAHHBIX IS HM3ydeHus xumun — 68 dvacoB:B 10 kimacce
— 34 qaca (1 yac B Henemo), B 11 kmacce — 34 gaca (1 yac B Hezemo).



COJAEP) KAHUE OBYUEHUSI
10 xxacc
TeopeTudyeckue OCHOBbI OPraHN4YeCcKO XUMUM

[Ipeamer opraHuuyeckol XUMHM: €€ BO3HUKHOBEHHUE, pa3BUTUE U 3HAYEHUEB MOJYyYEHUU
HOBBIX BEILIECTB M MaTepHayioB. Teopusi cTpoeHus opraHuyeckux coenuHeHuit A.M. Byrtneposa, eé
OCHOBHBIE TOJOXKeHUs. CTpyKTypHBIE (QOpPMYJIbl OpPraHUYECKUX BEIIECTB. [ OMONOTHS, U30MEpUs.
XuMHUYECKas CBsI3b B OPTraHUUECKUX COSUHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuuKaMM OpPraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHMYeCcKHX
COCTMHEHUH (CHCTEeMaTHYeCKas) W TPUBUAIBHBIC HA3BaHMS BAXXHEHIIMX MPEIACTABUTENICH KJIaCCOB
OpPraHUYECKHUX BELIECTB.

JKcnepuMeHTAIbHbIE METOAbI H3YUeHHsl BEelIeCTB U UX NpeBpalleHuil

OzHakomiieHHe ¢ oOpasllaMd OpraHMYeCKHX BEIIECTB M MaTepuallaMd Ha WX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJI OPTaHMYECKUX BEIIECTB, HAONIOACHUE W OMUCAHWE IEMOHCTPAIIMOHHBIX
OTBITOB MO TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMPH HAarpeBaHUM (IJIaBICHHE, OOYIIIMBaHHUE U
TOpEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKUA pAn. MeraH W 3TaH — HpocTellme
MPEICTABUTENH AJIKAHOB: (PU3MYECKHe M XMMHYECKHE CBONCTBA (peaKIMH 3aMENICHUS W TOPEHHS),
HaxO0XXJICHHUE B IPUPOJIE, TIOJyUYCHHUE U IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKUU psAl. ODTUJIEH M MNPONUIEH — IpocTeulnne
MPEACTAaBUTEIN AKCHOB: (HU3WYECKHEe W XHUMHYECKHE CBOMCTBA (peakiMu THAPUPOBAHUS,
rajioreHupOBaHUs, TUIpaTAllUU, OKUCJICHUS U TOJMMEPHU3AIIIH), TOTyYeHUE U IPUMEHEHUE.

Anxamuensl: OyrtaaweH-1,3 w wetmwnOyraauweH-1,3: cTpoeHHe, BaXKHEHUIIHE XUMHUYECKHUE
cBolcTBa (peakuus noaumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKUN Psl. ANETHICH — MpPOCTEHITUI
MPEJICTAaBUTENIh AJKWHOB: COCTaB, CTPOCHUE, (PUINYCCKHE ¥ XUMHYECKHE CBOWCTBA (peakimuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, THIpATAIIMH, TOPEHHUS ), TOJTyYEeHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHHe, (GU3MYECKHE M XUMHUYECKHE CBOMCTBAa (peakiuu
raJjOreHUPOBAHUS W HHUTPOBAHHUA), TMOJYYCHHE W TPUMEHEHHE. TOJyos: COCTaB, CTPOCHHE,
¢du3MUecKrne W XUMHUYECKHE CBOWCTBA (PEaKIMH TaJOreHUPOBAHUS W HUTPOBAHUS), MOIYYCHHE U
npuMeHeHne. TOKCUYHOCTh apeHOB. I eHeTruecKas CBsI3b MEXIy YIIIEBOJIOPOIaMHU, TPUHAICKAIIUMHA
K pa3iIMuHbIM KJjaccaMm. [IpupojiHbIE MCTOYHUKH YrieBOAOponoB. [IpupoaHblii Ta3 W MOMYyTHHIE
Hedrsabie Ta3pl. HedTh u € npoucxoxaeHue. CrocoObl nepepadboTku He(TH: TEPEroHKa, KPEKUHT
(TepMUYECKUH, KaTaMuTUIeCKui), muposin3. IIpomaykTel mepepaboTku HEPTH, WX MPUMEHEHHUE B
MIPOMBIIUICHHOCTH U B ObITY. KaMeHHBIN yroiib U IPOAYKTHI €0 mepepadoTKu.

JKcnepuMeHTATbHbIE METOAbI H3yYeHNS BeLeCTB U UX NpeBpalleHuil

O3zHakoMJIeHHE ¢ 00pa3liaMu IIaCTMAcCC, KaydyKOB U pe3uHbl, Kouiekinu «Hepte»u «Yromnby,
MOJICIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX, MPOBEICHUE NPAKTHYECKOI
padoThI: MOTyYeHHE STUIICHA U U3yYEHHUE €0 CBOMCTB.

Pacuérnble 3agaun

Bbrunciienus o ypaBHEHUIO XMMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOIO
BEIIECTBA WM MPOAYKTAa PEaKIMH 10 MU3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJTHOTO U3 MCXOIHBIX
BEIIECTB WU IPOJYKTOB PEaKLUH).

Kucaopoaconep:xamue opranndeckue coeAHHEeHHU

IIpenenbHble OAHOATOMHBIE CIIUPTHL. METaHO U 3TaHOI: CTPOEHUE, PU3NUECKUE U XUMHUYECKUE
CBOMCTBAa (peakUMM C aKTMBHBIMHU METaJuUlaMM, TaJOr€HOBOJOpPOJAMH, T'OpPEHHE), NPUMEHEHHE.
BopoponHele ¢BA3M MEXIy MOJEKYJaMH CHUPTOB. J[elicTBME METaHONA M 3TaHOJA Ha OPraHM3M
YEeJI0BEKA.

MHOroaToMHbl€ CIUPTHL. DTUICHIIMKOIb U TIULEPUH: CTPOEHHUE, (PU3NUECKUE U XUMHUUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE CO WIEIOYHBIMM METaJNIaMH, KA4ECTBEHHAs pPeaklysi Ha MHOTOaTOMHBIE
cnupThl). JlelicTBUE HAa OpraHu3M uesnoBeka. [IpuMeHeHue rmueprHa U STUIICHIITUKOIS.

@DeHOoI: CTpPOCHHE MOJICKYJbl, (U3NYECKHEe M XHMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHona.



[Ipumenenue denomna.

Anpaeruasl 1 KeToHbl. DopManblern, aneTanbIerua: CTPOCHUE, (HU3NIECKHe M XUMHUYECKUE
CBOMCTBa (peakIMH OKUCJICHHS W BOCCTAHOBIICHHUS, KAaYECTBEHHBIC pEaKLWH), MOJy4yeHHE U
IIPUMEHEHHUE.

AueTtoH: cTpoeHHe, (U3MUEeCKHMEe U XUMHUYECKHEe CBOMCTBa (peakiuu OKHUCICHHUS U
BOCCTAHOBJICHUS ), IOJyYEHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE TIpelebHble KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHas KHCIOTBI:
cTpoeHue, (pu3Myeckne U XUMUYECKHE CBOWCTBA (CBOMCTBA, OOIIME ISl Kjacca KUCJIOT, PEaKIus
sTepuduKalym), norydeHue u npuMenenue. CTeapuHoBasi U OJEHMHOBAsA KUCIOTHI KaK MPEACTaBUTEIN
BBICIINX KapOOHOBBIX KMCIOT. Mblia KaK COJIMBBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHE.

Crnosxubie 23Ul KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIpoau3 cloXHBIX 3GupoB. JKupbl.
I'mpponus sxupos. Ilpumenenue xupoB. bruonoruyeckas posb KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus YrieBogoB (MOHO-, AM- M monucaxapunisl). [nmokoza —
MPOCTEHIINNA MOHOCAXapH: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3NUECKHEH XUMUUECKHE CBOWCTBA
(B3aumoneiictBue ¢ ruapokcuoM meau(ll), okucnenne ammuaunbiM pactBopoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpO’KEHUE TIIIOKO3bI), HAXOXKACHHUE B MPUPOJIE, IPUMEHEHHE, OUOIOTUYECKast POIb.
®dotocunTe3. PpyKTo3a KaK U30MEp IITHOKO3bI.

Caxapo3za — npeCTaBUTENb IUCAXAPUIO0B, THIPOIN3, HAX0XKICHUE B IPUPOJIE U IPUMEHEHHE.

Kpaxman u nemmono3a kak NOpupojHble monuMmepbl. CTpoeHue Kpaxmalla U LEJUIFOIO03BL.
dusnuecKre U XMMUYECKHE CBOMCTBA Kpaxmaina (TMIpoju3, KaYeCTBEHHAsAPEAKIIUs C HOJIOM).

JKCNepuMEHTATbHbIC METO/AbI H3YYECHHUS BELeCTB M UX NpPeBpalleHuil

[IpoBenenue, HaOMOJEHUE W ONHMCAHME JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIE pEaKIMH OJHOATOMHBIX CHUPTOB (okucieHue dtaHona okcupom meau(ll)),
MHOTOATOMHBIX CHUPTOB (B3aummojeilicTBue mmiepuna ¢ ruapokcuaom wmeau(Il)), ampmerunmor
(oxkucnenue aMMHuayHbIM pacTBopoM okcuna cepedpa(l) u ruapokcuaom meau(ll), B3aumoneiicTBue
Kpaxmaja ¢ H0JIOM), IPOBEJICHNE MTPAKTUUECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnble 3agaun

Bbruncnenus mo ypaBHEHMIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BEIIECTBA WM MPOJYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UM MPOAYKTOB PEAKIIUN).

A3oTcoaep:kaliue OpraHnyecKkmne coenHeHus

AmuHbBl. MeTunamMuH M aHWIMH: COCTaB, CTpOEHHE, (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA
(ropeHue, B3auMoJIeiiCTBHE C BOJOH U KUCIOTaMH).

AMUHOKHUCIOTHl Kak aM(OTepHble OpraHMYecKHe coenuHeHus. Puznyeckue U XUMHUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha IIpUMepe TIUIMHA). buosornueckoe 3Ha4eHUEaMUHOKUCIIOT. [lentuast.

benku kak mnpupoaHblE BBICOKOMOJEKYJSApHbIE coenuHeHus. llepBuuHasi, BTOpUYHAs U
TpeTUYHAasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa O€JIKOB: THIPOJIH3, JEHATyparus,
KaueCTBEHHbIC PEaKIIUU HA OCJIKH.

IKCNEePpUMEHTAJIbHbIC METOAbI H3y4YeHHs BEIEeCTB M UX NPEeBPALCHUH

HaGmtonenne wu omnucaHue JI€MOHCTPAllMOHHBIX  OMBITOB:  JIeHAaTypauusi O€JIKOB IpHU
HarpeBaHMH, IIBETHBIC PEAKIIUU OEIIKOB.

BbicokomouiekyIsipHbIe COeIMHEHUSs

OCHOBHbIE TIOHATHS XHMHUH BBICOKOMOJIEKYJSPHBIX COEIMHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIICHb IOJIMMEPHU3ALNH, CPEAHsS MOJIEKYyIsipHas macca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN — MOJIMMEPU3ALIMS U MTOJIMKOHACHCALIMS.

[Inactmacchl (MOAMATUIICH, TOIUIPONIIICH, MOJIUBUHUIXIIOPUA, ToaucTupoi). Hatypanbubiii u
CHHTETHUYECKUE KayuyKH (OyTaaueHOBBIN, XJIOPOIPEHOBHIM U N30NPEHOBLIN). BonokHa: HaTypanbHbIE
(XJIOTIOK, IIEePCTh, MENK), HCKYCCTBEHHbIE (alleTaTHOE BOJOKHO, BUCKO3a), CHHTETHYECKHUE (KarpoH U
JIaBCaH).

JKcnepUuMeHTAIbHbIE METOAbI M3y4YeHHs BeleCTB M X NPeBpaleHu

O3nakomiieHHEe ¢ 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHblie CBSI3H



Peanu3anust MeXnpeAMETHBIX CBA3€H MNpU H3YYEHUM OpraHudeckod xumuub 10 kmacce
OCYIIECTBIISIETCSA Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHSATUH,
SBJIAIOIIMXCS] CUCTEMHBIMH JIJIS1 OTACJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecCTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHWE, HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHalW3, CHUHTE3, KiacCupUKalusi, MEPUOJAUYHOCTh, HAOIIOJEHUEe, W3MEPEHUE, OKCIEPUMEHT,
MOJIETUPOBAHUE.

@duszuka: maTepusi, SHEPrus, Macca, aToM, JJIEKTPOH, MOJEKyJa, YHEPreTHUYEeCKUil YpOBEHB,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3UYCCKUE BEIIMYUHBI U CIUHUIBI UX
H3MEpeHUsl.

buonorus: knerka, opranusM, orocgepa,00MeH BELIECTB B OPraHu3Me,(POTOCUHTES,
OHMOJIOTrMYeCKH aKTUBHBIE BelllecTBa (OCNIKH, YrIIeBObL, JKUPDI, (HEPMEHTHI).

I'eorpadus: MUHEPAITBI, TOPHBIC TIOPOJIBI, TOJE3HBIC HCKOMIAEMBbIC, TOTLTUBO, PECYPCHI.

TexHonorus: NUIIeBbIe MPOIYKThl, OCHOBBI PAIlIOHATIBHOTO MTUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHBIC K KOCMETUYECKUE MPETapaThl, MATEPHAIIBI U3 HICKYCCTBEHHBIXU CUHTETUYECKHUX
BOJIOKOH.

11 knace
TeopeTuyeckne 0CHOBbI XMMHU

Xumuueckuit anemMeHT. AToM. SAapo atoma, H30TONbL. DJIEKTPOHHAS 000JI0YKA. DHEPTreTUYECKHE
YPOBHH, TOIYpOBHU. ATOMHBIE OpOuTanu, s-, p-, d- smemeHTbl. OCOOCHHOCTH pacIpeneIcHHs
9JICKTPOHOB IO OpOMTAIsIM B aroMax »dJEMEHTOB TEPBBIX YETHIPEX NEPHOJOB. DIEKTPOHHAs
KOH(UTYpaIusi aTOMOB.

[lepnonnueckuit 3axkoH u Ilepmoamueckas cuctema XMMHYeCcKMX 3iieMeHToB J[.M.
MenpaeneeBa. CBsizb NepUOJUYECKOro 3aKoHa U [lepumonnueckoil cUCTEMbl XMMUYECKUX 3JE€MEHTOB
J.. MeHnneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U MePUOIaM.
3HavYeHNE EPUOJUICCKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BeniecTBa. XUMHUYECKAs CBSA3b. BUbI XUMUYECKOM CBA3M (KOBAJEHTHAsl HEMOJIIpHAs
Y TIOJIApHAsi, WOHHAs, MeTayunueckas). MexaHn3mMbl 00pa30BaHUsI KOBAJICHTHONW XWMHUYECKOW CBSI3H
(oOMEeHHBIN U TOHOPHO-AKIIETITOPHEIH). BomopoaHas cBsi3b. BalneHTHOCTh. DNEKTPOOTPUIIATETFHOCTb.
Crenenb okucieHus. MoHbI: KATHOHBI 1 aHUOHBI.

BemectBa MONEKYISApPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH TIOCTOSHCTBA COCTaBa
BelIeCTBA. THUMBl KPUCTAUIMUYECKHX pEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[lonstue o aucnepcHbIX cuctemax. VICTUHHBIE M KOJJIOWJHBIE PAacTBOpHI. MaccoBas H0Js
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranumueckux coenuHeHuil. HomeHkiaTypa HeopraHMYeCKHX BEIIECTB.
'enetnueckass CBsI3b  HEOPraHWYECKUX BEIIECTB, MPUHAMJIEKAIIMX K PA3TMUHBIM KJIACCaM.

Xumuueckass peakmusa.  Kiaccupukamms XUMHUYECKHX pEakIuii B HEOPTraHWMYECKOW U
OpraHMYECKOM XHMHUHU. 3aKOH COXPAHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MpEBpalICHUs
SHEPTUU MPU XUMHUYECKUX PEaKLHUsiX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (aktopoB. OOpaTUMbIE peEaKIUU.
Xumuueckoe paBHoBecHe. DaKTOphI, BIUSIONINE HA COCTOSHUE XMMHUYECKOT0 paBHOBecus. [IpuHuummn
Jle Illarensbe.

Onextponautuueckas auccouuanus. CuibHble W crnabble anekTponuThl. Cpeaa  BOIHBIX
pacTBOPOB BEIECTB: KHUCHas, HeWTpanbHas, mienodHas. [lonstue o BomoponHoMm mokasarene (pH)
pacTtBopa. Peakiun nonHoro oomena. [ 'uaponn3 HeOpraHn4ecKux U OpraHMuYeCKHUX BEIIECTB.

OKHCIUTENFHO-BOCCTAHOBUTEIbHBIE peakuuu. [loHaTHe 00 d3IeKTponu3e paciuiaBoB |
pacTtBopoB coJeil. [I[pumeHenne aneKTponnsa.

JKcnepuMeHTAIbHbIE MeTOAbI H3YUeHHsI BelIeCTB U UX NMPeBpalleHuil

Hemonctpanmst tabnun — «llepuoanueckas cucremMa XUMHYECKUX sanemento [I.W.
MeHpneneeBa», H3y4eHHE MOJENEH KPUCTATUTHUYECKUX peméTok, HaOMIOJIEHUE W OINHCaHUE
JEMOHCTPAIIMOHHBIX U JaOOPAaTOPHBIX OMBITOB (pa3NioKEHHE MEPOKCHAA BOJOPOAAa B TMPUCYTCTBUHU
KaTajau3aTopa, ONpeJeNICHue Cpelbl PacTBOPOB  BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOIO



MHANKATOpa, peaKkIMi UOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKOW paboThl «BiusiHue pa3iuuHbIX
($haKTOpOB Ha CKOPOCTh XUMHYECKON PEAKITHI.
PacuérHble 3a1aun

Pacuérbl o ypaBHEHHAM XMMHMYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI,

Pacy€ThI C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBas JOJISI BELIECTBAY.
Heopranuyeckas xumus

Hewmerannsl. [lonoxxenne HemeramioB B [lepuoauyeckoit cucreme XuMudeckux snemeHToB JI.1.
MenzeneeBa U OCOOEHHOCTH CTPOEHHsI aTOMOB. Du3nuecKkue CBONWCTBAa HEMETAUIOB. AJLIOTPOIUS
HEMETaIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriepoza).

XUMHYECKUE CBOMCTBA Ba)XKHEHIIIMX HEMETAJJIOB (Tajlor€HOB, Cephl, a3oTa, (pocdopa, yriepoaa
U KPEeMHHUSI) U UX COeIMHEHUN (OKCHIOB, KUCIOPOACOAECPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

[IpumeHeHne Ba)XHEUIINX HEMETAJUIOB U MX COCIMHEHM.

Merauibl. Ilonoxxenue meramioB B Ilepuoanueckon cucreme XuMHUecKUX diaeMeHToB J[.I.
MenneneeBa. OcOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000J104eK aToMOBMeTaioB. O01ue pusnyeckue
cBoicTBa MeTa/10B. CIulaBbl METAJJIOB. DJIEKTPOXUMHYECKUH Psii HAPSHKEHU METaJUIOB.

XUMHYECKUE CBOWMCTBA BAKHEUIUX METAUIOB (HATPUM, KaJIHMM, KadbllMid, MAarHUH, aJIFOMUHUN,
LUHK, XPOM, JK€JI€30, ME/[b) U UX COCTMHEHUM.

O6mue cnocoObl mosyyeHus: MetauioB. Metamnyprus. Kopposus wmetanios.

CriocoOsI 3amuThl OT Koppo3uu. [IpuMeHeHrne METaIOB B OBITY U TEXHUKE.
JKcnepuMeHTAIbHbIE METOAbI H3yUeHHsl BEelleCTB U UX NpeBpalleHuil

WNzydyenne kommekiuu «MeTamisl M CIUIaBb», 00paslloB  HEMETAUIOB, pELICHHE
AKCTICPUMEHTAIBHBIX 3a7a4, HAOIIOACHUE W OMKMCAHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIBITOB
(B3auMoJIeiCTBHE TUAPOKCUAA ATIOMUHUS C PACTBOPAMH KHCJOT U IIEJIOYEH, KaUeCTBEHHbIE PEaKIIMU
Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3agaun

Pacuéter Mmacchl BemecTBa Wil 00b€Ma Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACcCe HIIH
00BEMY OJHOTO W3 YYaCTBYIOUIMX B pEaKIMHU BEIIECTB, pacu€Thl Macchl (00bEMa, KOIHYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB HMEET MPUMECH.

XuMHuSA U )KU3Hb

Ponp xumum B oOecreyeHUM SKOJOTMYECKOW, PHEPreTHYecKo M MHIleBON O0e30MacHOCTH,
pa3BuTUU MeAUIUHEBL. [loHsATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEUIECTBU XUMUYECKUX PEAKIIUH.

[IpencraBiaenuss 06 oOLIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJYYEHHUS! BaKHEHIINX
BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHUANIOB: Ba)KHEHMIIHME CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIITUOHHBIE MaTtepuabl, KpackH, CTEKIIO, KepaMHKa, Matepuaibl s
ANEKTPOHUKH, HAHOMATepUasbl, OPTaHUYECKUE U MUHEPAJIbHbIE YA00pEHHUS.

XuUMHS U 3I0pOBBE YEIOBEKA: MPABUIIA UCIIOJIB30BAHUS JIEKAPCTBEHHBIX MPENapaToB, IMpaBHIia
0€30MacHOT0 HUCIOJB30BaHUSl IpEnapaTtoB OBITOBOW XUMHH B IIOBCETHEBHOM JKU3HU.

MexnpeaMeTHble CBA3U

Peanuzarust MEeXIpeIMETHBIX CBSI3€H MPU M3yYEHUU OOINEH W HEOpraHWyecKol Xumuu B 11
KJIACCE OCYIIECTBIISICTCS Yepe3 MCIOJIB30BAaHUE KaK OOMIMX €CTECTBEHHO- HAYYHBIX TMOHITHHA, TaK U
MOHSATUH, SBISIOIIMXCA CHCTEMHBIMHU JUJISL OTJIEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBeHHO-HAyYHbIC TOHSATHS: HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CUHTE3, KiacCUpUKaLus, MEPUOJUIHOCTD, HAOIIOACHIE, SKCIIEPUMEHT, MOJICIHUPOBaHIE, U3MEPEHHE,
SIBJICHUE.

®dusnka: MaTepus,, SHEprus, macca, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, DHEPreTHUECKUN YpOBEHBb, BEIIECTBO, TEJI0, OOBEM, arperaTHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BETMUUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kietka, opraHusM, 3KocucTeMa, ouocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BeIIECTB B OpraHU3Me.

I'eorpadust: MuHEpaITBI, TOPHBIC TTOPOJIBI, TOJIE3HBIC UCKOMIAEMbIC, TOITUBO, PECYPCHI.

TexHOmorus: XUMHUYECKass NPOMBIIUIEHHOCTh, METaJUIyprus, HPOU3BOJACTBO CTPOUTEIbHBIX
MaTepHuasoB, CEIbCKOXO3IMCTBEHHOE MPOU3BOICTBO, MHUIIEBAs TPOMBIIUICHHOCTD, (DapMalieBTHYECKast



MMPOMBIIIJIICHHOCTB, IIPOU3BOJACTBO KOCMCTHYCCKHUX IIPCIIApaTOB, INPOHU3BOACTBO KOHCTPYKIHOHHBIX
MaTCpHraloB, SJICKTPOHHAA NPOMBIIIIICHHOCTb, HAHOTCXHOJIOT'UH.

INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHUHA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K PE3yJIbTaTaM OCBOCHHUS OOYYArOUTUMUCS IPOTPaAMM
cpeaHero obmero o0pa3oBaHus (JIMYHOCTHBIM, METAllpeIMETHBIM U MpeameTHeiM). Hayuno-
METOANYECKON OCHOBOM /I pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO
o011ero o0pa3oBaHus ABISETCS CUCTEMHO- 1€ATEIbHOCTHBIN MOAXOI.

B cooTBeTrcTBUHM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOJOM B CTPYKTYypE JIMYHOCTHBIX
pe3y/IbTaTOB OCBOCHHUS IMpeaMmeTa «XHMHUsS» Ha YPOBHE CpEHEro oOIiero oOpa3oBaHUS BbIJIEJICHBI
CJIETYIOIIIE COCTABIISIOIHNE!

OCO3HaHHE OOYYaIOUMMHUCA POCCUHCKOM TpakIaHCKOW WIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICIICHUIO;

HaJIM4YMe MOTUBAIUH K 00yUEHUIO;

L[eJICHANpPABICHHOE pa3BUTHE BHYTPEHHUX YOEKICHUI JUYHOCTH Ha OCHOBE KIIOYEBBIX
LEHHOCTEW U UCTOPUUECKUX TPAIUIUK 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYy4alolIUMXCsl PYKOBOACTBOBATHCA B CBOCH JESATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMHU, IIPUCYIIIMMU LEIOCTHON CUCTEMEXUMHUECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
’KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS IpeaMera «XUMHs) JOCTUTAIOTCS B €JUHCTBE y4eOHOH U
BOCIIMTATEIbHOW JI€ATEIBHOCTH B COOTBETCTBUUM C TYyMAHUCTUYECKUMH, COLMOKYJIBTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU W HJeaJlaMd POCCUHUCKOrO TpakJaHCKOTO OOIIecTBa,
NPUHATBIME B OOIIECTBE HOPMAMHM W TMpPAaBUJIAMH IIOBEICHHUS, CIHOCOOCTBYIOUIMMHU IPOLIECCaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS INYHOCTH O0yYaIOUTHXCS.

JIMYHOCTHBIE PE3yAbTATHI OCBOCHHS MpeaMeTa «XUMUSI» OTPAKAIOT C(POPMUPOBAHHOCTH OMBITA
MO3HABATEIbHON M MPAKTHUYECKON JEATEIbHOCTH OOYYAIOIIUXCS [0 peald3allud TPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpasxkmanckoro BocnuTaHus:

0CO3HaHMs OOYYaIOIMIMMHUCA CBOMX KOHCTHTYIIMOHHBIX IIPaB M OOA3aHHOCTEH, yBaKEHHs K
3aKOHY M TIPaBOIIOPSIKY;

NpEJCTABICHHS O COLMATBHBIX HOPMAaX M TPaBUIAX MEKINYHOCTHEIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATENLHOCTH IIPH CO3JAHUM YYEOHBIX IPOEKTOB,
pe]_HeHI/II/I y‘Ie6HBIX U IIO3HABATCJIIBHBIX 3a4a4, BBIIMIOJTHCHHUHY XUMHWYCCKHUX 3KCHepHMeHTOB;

CIIOCOOHOCTH MOHMMATh M NPHMHUMATh MOTHBBI, HAMEPEHHMS, JJOTUKY U apIyMEHTHI JPYTUX IIPU
aHAIM3€ Pa3IMYHBIX BUIOB yIEOHOM AEATENHHOCTH;

2) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOILIEHHS K HCTOPHUECKOMY U HAyYHOMY HACIIEJUIO OTEYECTBEHHOW XUMUU;

YBAKCHHA K MPOLECCCY TBOPUYCCTBA B 06HaCTI/I TCOpPHUU U MPAKTUYCCKOro NMPHUMCHCHUA XHUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHUS HAYKHM €CTh PE3YJbTAT IJIUTENbHBIX HAOJIONEHHH, KPOIOTIUBBIX
HKCIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTHUKOB;

MHTEPECA U TI03HABATENILHBIX MOTHBOB B MOJYYEHUH U TIOCIEAYIONIEM aHAIM3E UHPOPMALMH O
NEPCAOBLIX TOCTHKCHUAX COBpeMeHHOf/’I OTEUECTBEHHOU XHUMHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBEICHUS;

CIOCOOHOCTH OLICHMBATh CHUTYalldd, CBSI3aHHBIE C XUMHUYECKUMHU SIBIICHUSMH,U IPUHUMATD
OCO3HaHHbBIE PEIICHUS, OPUEHTHPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBIH 1IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TIOBEIICHME M TMOCTYNKA CBOMX TOBApHUIIEH C TO3UIUN



HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUH ATUX TOCTYIIKOB;
4) hopMupoBaHMs KYJbTYPbI 310POBbSI:

MOHMMaHMUs LEHHOCTeH 370poBOoro u ©Oe3omacHOro ooOpasa JKU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY M TICUXHYECKOMY 3/10POBBIO;

cOOITIOICHHS TIPaBHJI 0€30MaCHOTO OOpAIIEHUs C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B
TPYIOBOH JeSITEIBHOCTH;

IMOHUMAaHUW NCHHOCTHU IMPaBUJI HHAWNBUAYAJIBHOT'O U KOJUICKTHUBHOI'O 0e30macHoro IIOBCACHUS B
CUTYaIHsX, YTPOXKAIOUINX 3JOPOBBIO M )KU3HU JIIO/ICH;

OCO3HAHHS TMOCJEICTBUNH U HENPUATHS BPEAHBIX MNPUBbIUEK (YNOTPEOJIEHUS aJIKOroJs,
HApKOTUKOB, KypeHUs);

5) TpyaoBoro BocnuTanus:

KOMMYHHKATHBHOM KOMITIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEIBCKOM eI TeTLHOCTH,00IIIECTBEHHO
MOJIE3HOM, TBOPUECKOM U JPYTUX BUMIAX JEATECIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4YacTHE B PEHICHUHM MPAKTHUYECKUX 3a7ad COLUATBHON
HaIpaBJIEHHOCTH (B paMKaX CBOET0 KJiacca, IKOJIbI);

WHTEepeca K  TPaKTUYECKOMY U3YYEHUIO npodeccuii pa3IUYHOTO pona,
B TOM YHCJIC HA OCHOBE MPUMEHECHHS IIPEIMETHBIX 3HAHUN 110 XUMHUU;

YBaXECHUS K TPYLY, JIIOASIM TpyZAa U pe3yipTaTaM TPYAOBOU IEATEIbHOCTH; TOTOBHOCTH K

OCO3HAaHHOMY BBIOOPY MHAWBUIYAIBHOW TPACKTOPHH OOpa30BaHUS,
Oyaymie mpodeccur W peanu3aluil COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U IMMOTPEOHOCTEH 00IIIeCTRa;

6) 3K0J10rHYECKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1eJIECOO0Pa3HOr0 OTHOWICHHWS K MPHPOJE, KaK HMCTOYHHKY CYIIECTBOBAHMS
JKU3HH Ha 3eMIIE;

MMOHMMAHMS TIJIO0AJBHOTO XapaKTepa SKOJIOTMYECKHX MpoOjeM, BIUSHUS 3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLMAIBHOMN Cpelbl;

OCO3HAaHHSA HEOOXOIUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUM XUMHUU JJI PEIIEHUS BOIPOCOB
PaLMOHAIBHOTO IPUPOIOIIOIB30BAHNUS;

AKTHUBHOT'O HENPUATHUS NEHCTBHUM, IPUHOCALIUX BPE OKPYKAKOLIEH MPUPOJHON Cpene, yMEHUs
IIPOTHO3UPOBATh HEOJArONPUSATHBIE HKOJIOIMUYECKUE MOCIEACTBUS MPEINPUHUMAEMBIX JACUCTBUHA U
MIPEeIOTBPALLATh UX;

HaJIW4us Pa3BUTOrO DKOJOTMYECKOTO MBILIUIEHHUS, 3KOJOTMYECKOW KYJIBTYpBl, OIBITA
NEeSITEJIbHOCTH 3KOJIOTUYECKOW HAMPaBICHHOCTH, YMEHUSI PYKOBOACTBOBATHCS UMH B [T03HABATEIbHOM,
KOMMYHHKATHUBHOM M COLMAJIBbHOW TpaKTHKE, CIIOCOOHOCTH M YMEHHUS AKTUBHO IPOTHUBOCTOATH
U7eo0JI0ruu XxeMogpoouu;

7) ueHHOCTH HAYYHOr'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIECTBEHHOW MPAKTUKH,

MOHUMAaHUS CHenuUKH XUMHUUM Kak HayKd, OcCOo3HaHus e€ poinu B (hopMUpOBaHHH
pallMOHAIBHOTO  HAYYHOI'O  MBINIJICHUS, CO3JJaHUH LETTOCTHOTO npejacraBiaeHuss o0
OKpPY>KaloIlleM MHUPE KaK O €IMHCTBE MPHUPObI U YEJIOBEKA, B TO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEH
U pelIeHUH Mpo0JIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXKNEHHOCTH B OCO0OW 3HAYUMOCTH XUMHUHU [UIsl COBPEMEHHOW IMBWIM3AIMHU: B €&
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH M BaXXHOM pOJIM B CO3JaHUM HOBOM 0a3pl MaTepHAIbHON
KYJIbTYpPbI, PEIICHUU TIOOANBHBIX MPOOJEM YCTOMYMBOTO PA3BUTHSI YEIOBEUYECTBA — CBHIPHEBOM,
SHEPreTUYECKON, MHUILEBOM M JKOJOTMYECKOH OE30MacCHOCTH, B Pa3BUTHH MEAUIMHBI, 00ecleyeHUH
YCIIOBUH YCIIEITHOTO TPYAA M SKOJIOTHYECKHKOM(POPTHON KU3HU KaXKIOT0 WieHa 00IIecTBa;

€CTEeCTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAHHUS CYIIHOCTH METOJ0OB ITO3HAHHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH UCIOJIb30BaTh IIOJIydaeMble 3HAHUS JJIs aHald3a |
OOBSICHEHUS] SBJICHUN OKPYKAIOIIEr0 MHUpAa U TMPOUCXOIAIIUX B HEM M3MEHEHU, YMEHHs JeNaTh
000CHOBaHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DaKTOB U MMECIOIIUXCS JAHHBIX C HEBI0 MOTyUeHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIB30BaTh XMMHUECKHE 3HAHUS U PEUICHHs MpoOjeM B
PCATBHBIX ) XU3HCHHBIX CUTYAl X,

MHTepeca K TIO3HAHHIO H HCCIIEIOBATEIbCKOM eI TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BAHUIO, K aKTHBHOMY
HOJTYYCHHUIO HOBBIX 3HAHUI 110 XMMHUH B COOTBETCTBHH C )KU3HCHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3iInyHbIX chepax mpodeccnoHaabHOM eI TeNbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe Pe3yabTaThl OCBOCHHS Y4E€OHOTO TpeaMeTa «XHUMHUs» Ha YPOBHE CPEHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMble s (OPMHPOBAHMS MHPOBO33PEHHUS  OOYUAIOMIMXCS MEXKIUCHUTUIMHAPHBIC
(MeXITpeIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPAXAIOIIME IEIOCTHOCTh HAYYHOH KApTHHBI MUpPA U
crenu(UKy METOJOB TO3HAHUS, HUCIOJIB3YEeMbIX B CCTECTBEHHBIX Haykax (MaTepus, BEILECTBO,
9HEprusi, BJICHHE, MPOIIECC, CUCTEMAa, HAYYHbIN (aKT, MPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsI, UCCIICIOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHBEpCaJbHbIC ydeOHBIC JACHCTBHS (ITO3HABAaTEIbHBIC, KOMMYHHUKATHUBHBIC, PETYISATHBHBIC),
obecrneynBaronye (opMupoBaHue (YHKIIMOHATBHONH T'PAMOTHOCTH M COIMAIBHON KOMIIETEHIIUN
oOyJaronmxcs;

CII0OCOOHOCTD o0yJarommxcs HCIIOIL30BaTh OCBOCHHEBIE MEXKIUCIUTUTMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS W YHHBEpCAIbHBIC yUCOHBIC JCHCTBHS B IMO3HABATEILHOW W COLMAIBLHOU
MPaKTUKE.

MeranpeameTHble  pe3yabTaThl  OTPAXKAIOT  OBJAJCHUE  YHUBEPCAIbHBIMH  yU4€OHBIMHU
IIO3HAaBaTCIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu perJ'ISITI/IBHI)IMI/I HeﬁCTBHﬂMI/I.

ITo3naBaTe/IbHbIe YHUBepPcAJbHbIE y4eOHbIe NeiicTBUSA
Bba3oBble 1oruyeckue aeicTeus:

CaMOCTOSITENIbHO ~ ()OPMYJIMPOBAaTh U aKTyaJM3UpOBaTh  IMpoOJieMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIPENIeNATh 1eNU JIEATENIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU MX TOCTUKEHUS, COOTHOCHTH
pe3yIbTaThI ACSITEIHLHOCTH C TIOCTABIICHHBIMH LEJISIMU;

HCIOJIb30BaTh [IPU OCBOCHUH 3HAHUI TPUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIIEIATbXapaKTEPHbIE
IIPU3HAKU TOHATHH M yCTaHABJIMBATh UX B3aUMOCBA3b, UCIOJIb30BAaThCOOTBETCTBYIOIINE TOHATUS JUIS
OOBSICHEHUS! OT/IETIBHBIX (PaKTOB U SIBJICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPHH JJIs1 KJIacCU(DUKALIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABIIMBATh MPUUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY H3Y4aeMBIMU SIBICHUSIMH,

CTPOUTB JIOTMYECKHE pAaCCYXICHHUs (MHAYKTHBHBIE, NEAYKTHBHBIC, 110 AHAJOIHM), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMs B PACCMATPUBAEMBIX SBICHUSAX, (OPMYTUpPOBATH BBIBOABI U
3aKIIIOYCHUS;

IPUMEHATh B HpoOIlecce IO3HAHUsS, HCHONb3yeMble B XHUMHM CHUMBOJMYECKHE (3HAKOBBIE)
MOJIeNY, NpeoOpa30oBbIBaTh MOJEJIbHbBIE MPEICTABICHUS — XUMHUYECKHHM 3HAK (CHMBOJI) JJIEMEHTA,
XUMu4eckass (QopMmysa, YpaBHEHHE XHUMHUUYECKOM  peakiuu — TpU PELIEHHH Y4eOHBIX
MO3HABATEJIbHBIX M MNPAaKTHMYECKUX 3a/ad, NMPUMEHSATh Ha3BaHHbBIE MOJENbHBIE NPEICTaBICHUS IJIs
BBISIBIICHUS XapaKTEPHbIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX pPeaKLuil.

Bba3oBble uccienoBaTeabCKHe JeiCTBUA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX peakiuii; GopMyIupoBaTh
[IETU ¥ 33/1a4d UCCJICIOBAHUSI, NCIIOIH30BaTh TTOCTABJICHHBIC U CAMOCTOSATEIHLHO CHOPMYIHUPOBAHHBIE
BONPOCHI B Ka4eCTBE WHCTPYMEHTA MO3HAHUS MOCHOBBI IS (hOPMUPOBAHHUS

THUITIOTE3HI 110 npOBepKe HpaBI/IHBHOCTI/I BBICKA3bIBACMBbIX CY)KHGHHfI;



¢bopMynupoBatb O0OOIIEHHWS W BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PpE3yJIbTaTOB
UCCIIeIOBaHMs, COCTaBISITh 00OCHOBaHHBIN OTYET O MpojieJaHHON padoTe;

MPUOOPETATh OMBIT YYCHUYECKOW HCCIEA0BATENBCKOW U MPOEKTHOU NEATENbHOCTH, IPOSBIAThH
CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHMS MPAKTHUECKUX 3a7ad,
MIPUMEHEHHUIO PAa3JIMYHbIX METOAOB ITO3HAHMUS.

Padora ¢ nndgopmanueii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX WHGOpMaluu (HaydyHO-TIOMYJspHas JUTepaTypa
XMMHUYECKOTO  COAEp)KaHus, CIpaBOYHbIE TMocoOus, pecypchl HMHTepHeTa), aHaIU3UPOBAThH
nHGOpPMaIIMIO Pa3INYHbIX BUAOB U (GOPM MpPEICTaBICHUS, KDUTHUECKH OLEHUBATh €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTE;

(dbopMynMpoBaTh 3ampoChl M MPUMEHATh pa3iMyHble METOAbl IpPH IOMCKE U OTOOpe
nH(pOopMalii, HEOOXOAUMOM /IJIsl BBIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeeIEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUSA HMH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIBHYIO (OpMy TpeAcTaBieHUs HHPOpPMALUK (CXEMBI,
rpaduKH, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U APYTHE);

WCIOJIb30BATh HAYYHBIM S3BIK B KQUeCTBE CPEJCTBA MpH paboTe ¢ XMMHUYECKOW HMH(pOpMAaIMen:
MPUMEHATh MEXNpeAMETHbIC ((PpU3HUYECKHe W MaTEeMaTUYECKHE) 3HAKW W CHUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMUECKHE CPEACTBAHATIISAITHOCTH.
KoMMyHuUKaTHBHBbIe YHHBepcaJibHbIe y4eOHble 1elCcTBHA:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYyXJIaeMOll TeMbl B XOJ€ Juajnora W/uid JUCKYCCHUH,
BBICKa3bIBaTh UCH, POPMYINPOBATH CBOM MPEIOKEHUSI OTHOCUTEIBHO BBIOJHEHHS TPEAJIOKEHHON
3a/a4u;

BBICTYIIaTh C IpE3E€HTAalMed pe3yiabTaTOB I103HABATEIbHOM JAESITEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBITOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKOH paboTHl MO HCCIEJIOBAHHIO CBOWCTB M3Y4Ya€MBIX BEIIECTB, pealM3alUd Y4eOHOTro
npoekra u  (QopMynHpoBaTh BBIBOJABI 10 pe3yibTaTaM HPOBEAEHHBIX MCCIEAOBAHUNA MyTEM
COTJIACOBAHUS TIO3ULUH B X07e 00CYKACHUS U OOMEHa MHEHHUSIMU.

PerynsiTuBHbIe YHUBepcaJibHbIe y4yeOHbIe JeHCTBUSA

CaMOCTOSITEJIPHO IUIAHUPOBATh M  OCYIIECTBISATh CBOK I103HABATEIbHYIO JI€ATEIbHOCTD,
ompezaensis e€ LETM M 3aJauyd, KOHTPOJIMPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
[pe/jaraéMblii aJroOpuT™M JEWCTBUN IIPU BBIIOJHEHUU YYEOHBIX UM HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Haunbosiee 3G(GEeKTUBHBIN CHOCO0 MX pElIeHHs ¢ Y4€TOM MOJY4YeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYECKUX PEAKIUIX;

OCYIIECTBISITH CAMOKOHTPOJb CBOEH JESITEIbHOCTH HA OCHOBE CaMOaHaN3a UCAMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHI
10 KJIIACC

[IpeameTHpie  pe3ynbTaThl  OCBOEHMS  Kypca  «OpraHuueckass  XuUMHUS»  OTPa)KaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-

HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B TO3HAHUU SBIECHUI PUPOJIBI, B (POPMUPOBAHUN MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TPAaMOTHOCTH, HEOOXOAMMON JUIsl  pELIeHUs
MPAKTUYECKUX 33/ad W OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBIO U
MPUPOAHON Cpeae;

BJIQJIEHUE CUCTEMOW XMMHUUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarOIIMe MOHATHS
(XMMUYECKUIl  DJIEMEHT, aTOM, OJJEKTpOHHas 000J0YKa aroma, MOJeKyJa, BaJeHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTasi U COKpamEHHas),
MOJTb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM, YIIIEpOIHBIN CKeNNeT, (PYHKITMOHAIbHAS TPYIINA, paguKal,
M30MepUs, U30MEPbl, TOMOJOTUYECKUN PsIZl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOJ U a30TCOAEpKAILINE
COCTMHEHUS, MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJICKY/ISIPHBIC COSTUHEHHS); TEOPUH U



3aKOHBI (TEOopusi CTpOCHMs opraHuueckux BemecTB A.M. BbyTiepoBa, 3aKOH COXpaHEHHS MAacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUU; MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIUE B
OCHOBE MOHUMAaHUS MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DAKTOIOTMUYECKHUE CBEICHUS
O CBOICTBaxX, COCTaBe, IMOJYyYEeHHH M OE30MaCHOM HCIIONB30BAHUM BAXKHEHIINX OpPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM 1EATeTbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPU3HAKH TMOHSITHIA, yCTAHABIMBATh  HX
B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOUINE TIOHATHUSA IPU ONUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTraHUYECKUX COEAUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUU UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsi
COCTaBJICHHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYIT OPTaHHYECKUX
BELIECTB U YypPaBHEHUI XUMHUYECKHX pEaKIUil, W3rOTaBIMBAaTh MOJEIH MOJIEKYJ OpPraHHYECKHX
BEIIECTB JIJISl MIUTFOCTPALIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh yMEHUN YCTAHABIMBATH MPUHAAJEKHOCTh H3YUYEHHBIX OPraHUYECKUX
BEIIECTB 110 MX COCTaBY M CTPOCHHIO K OMPEACIEHHOMY Kiaccy/rpymie
coeMHeHUl (YTJIeBOAOPOAbl, KHUCIOPOJA U a30TCOAEpPIKAIIME COEAMHEHHUS, BBICOKOMOJICKYISIPHBIE
COEJIMHEHUs ), 1aBaTh UM Ha3BaHUs 1o cuctemaTuueckoriHomeHkatype (IUPAC), a Takxe npuBOIUTh
TPUBHAJIbHBIE HA3BaHHsI OTAEIBHBIX OPraHMYECKUX BEUISCTB (ITWIEH, TMPOMNWJICH, AalleTUIICH,
STWICHIIUKOJb, TJHMLEPUH, (peHos, popManbIerul, aueTalbIeru]l, MypaBbUHas KHCIOTa, YKCYCHas
KHCIIOTa, OJIEMHOBAs KHUCIIOTa, CTEAPUHOBAs KHCJIOTA, TIIOKO3a, (PYKTO3a, Kpaxmal, IeJUII0Jo3a,
TJIMIUH);

c(hOpPMUPOBAHHOCTH YMEHHSI ONIPEIEIATh BUbI XUMHUUYECKOHN CBSI3U B OPraHUYECKUX COSTUHEHHSIX
(onuHapHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKECHHUSI TEOPUU CTPOCHUSI OPTaHMUYECKUX BEIECTB
A.M. bytnepoBa 1151 0OBSICHEHHS] 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MaCChl BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh COCTAB, CTpOEHUE, (HU3UYECKHE U XUMHUYECKHUE
CBOMCTBA THUIHUYHBIX TPEJCTABUTENCH pPAa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, JTaH,
STWJICH, TPOMWJICH, aleTwieH, OyraaueH-1,3, metunOyramueH- 1,3, OeH30J, METaHOJ], 3TAHOI,
STUJICHTJIUKOJb, TJIHIEPUH, (EHOJ, aleTanbJIeruja, MypaBbHHAs U YKCYCHAash KHCIOTHI, TJIOKO3a,
Kpaxmall, HeJUTi0J103a, aMUHOYKCYCHAsl KHCJIOTa), MJUTFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXAY HUMU
yYpaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI C UCTIOIB30BAaHUEM CTPYKTYPHBIX (HOpPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YIIJIEBOJOPOIHOTO CHIphs (HE(TH,
MPHUPOJHBIA Ta3, Yrojb), CHOCOOBI WX TepepaboTKM M MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadboTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHUCICHHUS O XUMHUYECKUM YpaBHEHHSIM (Macchl,
00BbEMa, KOTMYECTBAa UCXOAHOTO BELIECTBA UM MPOAYKTa PEaKIMU MO W3BECTHBIM  Macce, 00bEMY,
KOJMYECTBY OJIHOTO M3 MCXOAHBIX BEIIECTB WIH MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHW BIIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUM MPH W3YYCHHU BEIIECTB MU XUMUYECKUX SIBICHUH (HaOmroaeHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJCIMPOBAHME), HCIOIB30BATh CUCTEMHBIE XUMHUYECKUE 3HAHHS IJif
NPUHITHS PENICHUA B KOHKPETHBIX JKU3HCHHBIX CHTYAIWsIX, CBS3aHHBIX C BEIICCTBAMH H WX
MPUMEHEHHEM;

c()OPMHUPOBAHHOCTh yYMEHUH KPUTHYECKH AaHAIM3HPOBATh XHUMHUYECCKYI0 HH(pOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopmaru, UHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHIA COOTIOAATH MPaBUiIa YKOJIOTHYECKHU IIeJIeCO00PA3HOTOTIOBEICHHS B
OBITY U TPYAOBOI AESITEILHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBbS U OKpYXKAlollel nmpupogHon
Cpenbl, OCO3HAaBaTh OIMACHOCTh BO3JIEUCTBUSI HA YKUBBIE OPraHU3MbBI ONPEEIEHHBIX OPraHUYECKUX
BeleCcTB, MoHUMas cmbica mokazatens [I/IK, moscHsaTh Ha mpuMepax crmocoObl YMEHBIICHHS |
MPEAOTBPAIIEHUS UX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA,;

JUTsE OOYYAIOIIMXCS ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MIO3HAHUS BEIIECTB M XUMHUYCCKUX SBJICHHUIA,

JUISL CJETIBIX M CIA0OBHUIAIIMX OOYYArOMIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(HO TOYECUHYIO
cuctemy obo3Hauenuit JI. Bpaiins nis 3anmiucu XuMUIecKux (GopMyi.



11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca «O01as 1 HeOpraHu4eckask XUMUs OTPaXKakoT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTHHBl MHUpa, POJIM XHMHUHM B IO3HAHUM SIBJICHUH NPUPOABI, B (OPMHPOBAHUU MBILUICHUS U
KYJIBTYPBI JIMYHOCTH, €€ (yHKINOHAIHHON TPAaMOTHOCTH, HEOOXOAMMOM IS pEeIICHHUs MPaKTHYECKUX
3aJa4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3710POBBIO Y IPUPOIHON CPELE;

BJIQJICHUE CHCTEMOM XUMHWYECKHMX 3HAHMM, KOTOpass BKJIKOYAET: OCHOBOIOJIATAOLINE ITOHATHUS
(XMMHUYECKUIl 3JIEMEHT, aTOM, U30TOI, S-, p-, d- AJIEKTPOHHbIE OpOUTANIM ATOMOB, MOH, MOJIEKYIa,
MOJIb, MOJISIPHBIH 00BEM, BaJI€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIICHUS, XUMUUECKast
CBSI3b (KOBaJ€HTHAs, MOHHAs, METAJUIMYEcKasi, BOJOPOJHAs), KPHCTAUIMYECKass peIIETKA, THUIIbI
XUMHUYECKHUX PEAKIUM, PACTBOP, JJIEKTPOJUTHI, HEAIEKTPOIUTHI, JIECKTPOJIMTHYECKAsT TUCCOLMALNSA,
OKHCJIMTENb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKON pEaKLMU, XUMHUYECKOE PABHOBECHUE); TEOPUH U
3aKOHBI (TE€Opus JIEKTPOJUTHUECKON AuccolManuy, nepuoanyeckuit 3akod /.M. Menneneesa, 3aKoH
COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHHsS M IPEBPAILEHUS DHEPrUU IPU XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33pEHUYECKUE 3HAHUS, JIeXkKAllle B
OCHOBE IMOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (DaKTOIIOrHUeCKre CBEACHUS
O CBOICTBaX, COCTaBe, IOJyYEHUH M OE€30MaCHOM MCIOIb30BAaHUM Ba)KHEHIIMX HEOPTaHWYECKUX
BEIIIECTB B OBITY M IPAKTUYECKON AESATEIBHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE NMPU3HAKU MOHSITHUM, yCTAaHABIMBATh  HX
B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOILIIUE MOHSATHS IIPU ONMCAHUM HEOPraHWYECKUX
BEILIECTB U UX NPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIIO0Ib30BATh XUMHUYECKYIO CUMBOJIUKY JIS
coctaBiieHus (GOpMya BEIIECTB W ypaBHEHUH XUMHUYECKUX peakUuid, CHCTEMaTHYECKYIO
HoMmeHkarypy (IUPAC) u TpuBuasibHble Ha3BaHMS OTIEIBHBIX HEOPTaHWYECKUX BELIECTB (yrapHbIi
ra3, yrJIeKHCIbIM ras3, amMMHak, raméHas H3BECTb, Herame€Has W3BEeCTb, MUThEBas COAA, MUPUT U
Jpyrue);

c(OpMHUPOBAHHOCTh YMEHUN ONPEIENATh BAJEHTHOCTh U CTENEHb OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB B COEJUHEHUSAX Pa3jIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBAJIEHTHAs, MOHHAsi,
MeTaJJInyecKasi, BOJOPOAHAs) B COEAMHEHHUAX, THUI KPHUCTAUIMYECKOM pemETKH KOHKPETHOTO
BELIECTBA (ATOMHAsl, MOJIEKYJIIpHAs, MOHHAs, METAJUIMUECKAsA), XapaKTep CpeAbl B BOAHBIX PacTBOPAxX
HEOPraHMYECKUX COCTMHEHU;

c(OpPMHPOBAHHOCTh YMEHHI yCTAHABJIMBATH MPUHAJICKHOCTh HEOPIaHWYECKHX BEIIECTB 110 UX
COCTaBY K ONpEENEHHOMY KJIacCy/TpyIIe COeIMHEHUH (IPOCThIE BEIeCTBa — METAJLIbl U HEMETAIIIBI,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKpPHIBATH CMBICIT MEPUOJNYECKOTO 3akona /JI.W.
MenieneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U MPOrHOCTUYECKYIO
yHKIHY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKUX
aneMeHTOoB 1-4 mnepuonoB Ilepuoanueckoit cuctembl xumuueckux siaemeHToB J[.M. Menpeneena,
UCTIOJB3Ys MOHATHUS «S-, P-, d-2JEKTPOHHBIE OpOUTAIINY,
«QHEPreTUYeCKNe YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB
U UX COCIMHEHMH IO Iepuoaam M rpymmnam llepuoaudeckoi cucteMbl XUMUYECKUX 3i1eMeHTOB [ .M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAHUE TE€HETUYECKON
CBSI3U MEXJAy  HEOpPraHMYECKUMHU BEILLECTBAMU C TIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLIUN;

c(OPMHUPOBAHHOCTh yYMEHHS  KIAaCCH(DUIMPOBATH XUMHYECKHE  PEAKIUH 10 Pa3IHUYHBIM
npu3HaKaM (YHCIy U COCTaBy pearupyrolluxX BEIIeCTB, TEIUIOBOMY 3G (EKTy peakiuu, U3MEHEHHIO
CTENIEHEW OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLUH, YIaCTHIO KaTaJln3aTopa);

c(OpPMUPOBAHHOCTh YMEHHMI COCTABJIATh YpaBHEHHUS PEaKUUil pa3IUYHBIX THUIIOB, MOJHbBIE U
COKpAaIEHHBIC YPaBHEHHS peakluil HOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEAKLIUU



UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAMTH PEAKIMH, MOATBEPXKIAIONINE KauyeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PAaCIIO3HABATh ONBITHBIM NMYTEM HOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pPACKPBIBATh CYIIHOCTh OKHUCIUTEIHbHO- BOCCTaHOBUTENIBHBIX
peakuuii HOCPEACTBOM COCTaBIEHUS AJIEKTPOHHOIO OaaHca ATUX peakLui;

c(OpMUPOBAHHOCTh yYMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEakluu OT
pa3NUYHBIX  (PAKTOPOB; XapakKTep CMENICHHS XWMHYECKOTO pPABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3jaeicTBus (mpuHiun Jle [llarenne);

c(OpMHUPOBAHHOCTh YMEHMH XapaKTEpHU30BaThb XMMHUYECKHE IPOLIECCHI, JIEXKAIUE B OCHOBE
MPOMBIIUICHHOTO  TOJIYY€HUSI CEepHOM KHCIOTHI, aMMHaka, a Takke Cc(HOpPMHUPOBAHHOCTH
NpeJCTaBICHU 00 OOIMX HayyHBIX NPUHIMIAX M SKOJOTHYECKHUX TMpoOIeMax XHMHUYECKOTO
MIPOU3BOJCTBA;

c(OpMHUPOBAHHOCTh YMEHUI MTPOBOAUTH BBIUMCIECHUSI C UCTIOIb30BAHUEM MOHSTUS
«MaccoBasi J0JIs BEIIeCTBAa B PacTBOpPE», OOBEMHBIX OTHOLICHUIN Ta30B MPU XUMUYECKUX PEAKIIUAX,
Macchl BeIeCTBA WJIM 00bEMa ra3oB IO H3BECTHOMY KOJUYECTBY BEILIECTBA, Macce WU O0BEMY
OJTHOT'O M3 YYacTBYIOIIMX B PEAKIMU BEILECTB, TEIJIOBOr0O 3(PQeKTa peakiyy Ha OCHOBE 3aKOHOB
COXPAHEHHUS MacChl BEILIECTB, IPEBPALLEHUS U COXPAHEHUSIHEPTUY;

c(OPMHUPOBAHHOCTb YMEHHIA coOmroaaTh npaBuja  IOJIb30BaHUS XUMUYECKON
1OCy/10H U J1a00paTOPHBIM 00OPYJOBAaHHUEM, a TAKXKE IIPaBHiIa 0OpallleHus C BEIECTBAMUB COOTBETCTBUU
C MHCTPYKIUSIMU TI0 BBIMTOJIHEHUIO TA00OPATOPHBIX XUMUYECKUX OMBITOB;C(HOPMUPOBAHHOCTh  YMEHHIA
IUIAHUPOBAaTh M BBINOJHITH XMMHYECKUH OKCIEpUMEHT (pas3sioKeHHE MEepOKCHAa BOIOpOAa B
IIPUCYTCTBUM KaTajau3aTopa, OIPENEICHUE CpPeAbl PaCTBOPOB BELIECTB C IOMOIIBI0 YHHUBEPCAIBHOIO
WMHAMKATOpa, BIHUSHHUE PAa3IUYHBbIX (DAKTOPOB Ha CKOPOCTh XMMHYECKOH peaKIMu, PeakUu HOHHOTO
oOMeHa, KauyeCTBEHHBIE PEaKIMu Ha cyibdaT-, KapOoHAT- M XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI,
pellleHre SKCIEepUMEHTANIbHBIX 3a7ad 1o Temam «Metamib»y u «Hemeramib») B COOTBETCTBUU C
MpaBUJIaMU TE€XHUKU 0€30MacCHOCTH MPU OOpPAIEHUH C BEIIECTBAMH UJIa00paTOPHBIM 000pPYIOBaHUEM,
NPEJICTaBIATh  pe3yibTaThl  XUMHUYECKOTO  JKCIEpUMEHTa B  (QopMe  3alliCu  ypaBHEHUH
COOTBETCTBYIOIIUX peakKiuii U (POPMYIUPOBATH BHIBOABI HA OCHOBE ITUX PE3YILTATOB;

chOpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIU3UPOBATh XHUMHUYECKYI0 HWH(MOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CpPeICTBa MACCOBOW KOMMYHHUKAIMK, UHTEPHET U APYTUX);

c(OPMHPOBAHHOCTh YMEHHUI COOIIOAATh MpaBHiIa SKOJIOTMYECKH 11eIecO00pa3HOrOMOBEICHUS B
OBITY U TPYAOBOM JAESITEILHOCTU B LIETSX COXPAHEHHUS CBOETO 3J0POBbSI U OKpYKaOIIEeH MPUPOIHOI
CpEllbl, OCO3HaBaTh OINACHOCTb BO3JEHCTBUS Ha >KUBBIE OPraHU3Mbl OIIPEIEIEHHBIX BELIECTB,
nmoHuMass cmbica  mokazarens [IJIK, mosicHaTh Ha mnpuMepax CcrmocoObl  YMEHBUICHUS U
IIPEIOTBPALLEHUS] X BPEAHOIO BO3JEHCTBHS HA OPraHU3M YEJIOBEKA;

JUTsl 0O0YYaroIIMXCsl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbs: YMEHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB M XUMHUYECKUX SBJICHHIA,

JUISL CJETIBIX M CIIAa0OBHUIALIMX OOYYAIONIMXCS: YMEHHE HCIOJb30BaTh PeElbe(PHO TOUEUHYIO
cucreMy obo3nauenuii JI. Bpaiins ams 3anmcu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmmyecTBo yacos
Ne HaumeHoBaHue pa3esioB U TeM DJIeKTpOHHbIE (LM (pOBbIE)
Konrpoabubie IMpakTHyeckne
n/m NPorpaMmbl Bcero o0pa3oBare/ibHbIe pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOl XUMHH
[Ipeamer opraHuyecKO XUMUU.
1.1 Teopus cTpoeHUs: OPraHUYECKIX 3 Bubmmorexa LIOK
coenuaeHuit A.M. bByrieposa
HUroro no pazneny 3
Pazgen 2. YriaeBoaopoast
2.1 [IpenensHBIE YTIIEBOIOPOIBI —aTKAHBI 2 bubmnoreka I[TOK
HenpenenbHbieyraeBo10poabl:
22 pen YIJICBOLOPO 6 1 BuGanorexa [JOK
AJIKCHBI, aJIKaAWCHBI,aJIKUHBI
2.3 Apomarrnyeckue yrieBoa0poIbl 2 bubmuorexa [TOK
[IpupoaHble HCTOYHUKHU YTJIEBOIOPOIOB U
2.4 PHPOA 4 AOPOR 3 1 bubmmoreka I[TOK
nxnepepaboTka
HWroro no paszneny 13
Paspea 3. Kuciopoacoaepaxainye oprannyeckue coeJuHeHUs
3.1 Crmptel. eHou 3 Bbubmmorexa [IOK
Anpnernapl. KapOOHOBBIE KUCTIOTHI.
32 ACTHA P 7 1 Bubmmoreka [IOK
CrnoxHble 3¢upbI
33 Yrnesogpl 3 1 Bubmuoreka [JOK
HUroro mo paznery 13
Pazgen 4. AzoTcoaep:xaiiue opraHu4ecke coeTMHeHUs
4.1 AmunHbl. AMUHOKUCTOTHIL. Benku 3 Bubmmnoreka [IOK
HWroro no pazneny 3

Pa3nei. S. BbICOKOMOJIEKYJISIPHbIE COeIUHEHUS




ITnacTmaccsl.

1 2 b K
. Kayuyxku. Bosiokna nbmmoreka 1O
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB IT1O 34

I[MPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecrBo 4yacoB
Ne HaumenoBaHue pa3aejioB 1 TeM JJIeKTPOHHBIe (I (ppoBHIE)
KonTtposabHbie IIpakTnyeckune
n/n NMPOrpaMMbI Bcero o0pa3oBaTebHbIE pecypchl
padoThl padoThl

Paspea 1. TeopeTruyeckue 0OCHOBbI XUMUM

CrtpoeHne aTOMOB.
[Tepuoanyeckuii 3akoH u lleproanueckas

1.1 PHOZL pHoa 3 bubnaunoreka [JOK

CHUCTEMa XUMHUYECKHX DJIEMEHTOB

J.W. Menneneera

12 Crtpoenue BemectBa.MHOroo6pasme 4 Bu6muorexa [[OK
BEIIIECTB

1.3 XUMHUECKHE PeaKIuu 6 bubmoreka [JOK

HUroro no pazneny 13
Pasneu 2. Heopranuyeckasi XuMust

21 MeTamisl 6 Bubmmoreka [IOK
2.2 Hemeramsr 9 bubmmorexa LOK
23 CBs13b HEOPraHUYECKUX HOPTaHUYECKUX ) Bubmmoreka [IOK

' BEIECTB
HWroro no paszneny 17
Pazgen 3. Xumus 4 ’KU3Hb

3.1 XUMUS U KU3Hb 4 Bu6nmoreka [IOK
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34
[MPOIT'PAMME




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Koanuectso yacos ‘ Jara ypoka
n/n | Tema ypoka KontpoinsH |[IpakTnyeck OunexTpoHHbIe (LHPPoBbIe)
Beero g x X Ilo rany [[o dakry o0Opa3oBaTeNbHbIE PECYPChI
Paznen 1. TeopeTnueckue 0CHOBBI OpraHndeckoi xumuu (3 4.)
Tema 1.1. [IpenmeT oprannueckoit XuMuu. Teopus CTpoeHUs opraHudeckux coequuennid A. M. bytnepona ( 3 4.)
. bubnuoreka
1 IIpeameT opraHn4ecKoi XUMHUU 1 04.09. ITOK https:/myschool.edu.ru/
) Teopust cTpoeHns OpraHudecKux coenuHeHud A. M. 1 11.09 bubnuoTtexa
Bbytneposa T LIOK https://myschool.edu.ru/
3 [IpencraBnenue o kiaccu(PpUKALUU OPraHUYECKUX 1 18.09 bubnuoreka
BEILECTB. R IHOK https://myschool.edu.ru/
Paznen 2. YraeBogopoast (13 4.)
Tewma 2.1. Ilpenensusle yriesoaopoasl ( 2 4.)
. bubnmoreka
4 ['omonoruueckuii psg anKaHoOB 1 25.09. ITOK https://myschool.edu.ru/
. bubnuoreka
5 Ankanbl. CBoiCTBa. 1 02.10. ITOK htps:/myschool.edu.ru/
Tema 2.2. HenipenenbHble yriaeBoaopo bl (6 4.)
6 Anxenbl. O01mas u cTpykTypHas Gopmyia. 1 09.10 bubnuoteka
Homenknarypa. o HOK https://myschool.edu.ru/
7 @U3HKO-XMMHUYECKHUE CBOMCTBA AJIKEHOB. Y paBHEHUS | 16.10 bubnuoreka
peaKIuid. o ILHOK https://myschool.edu.ru/
8 Pemenue 3anau 1 H 23.10. bubnuoreka
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[HOK https://myschool.edu.ru/

Anxunpl. O0mas u CTpyKTypHas popmyna.

bubnnoreka

? Howmenxknarypa. CBoiicTBa. ! 06.11. HOK https://myschool.edu.ru/
10 Anxonuensl. O61mas u CTpykTypHas ¢popMmyia. 1 13.11 bubnuoreka
Howmenknarypa. ColictBa. Pemenue 3amad. o LTOK https://myschool.edu.ru/
1 [paktuyeckas padora Ne 1. «[lomyuenue sTuneHa u 1 1 20.11 bubnuoreka
M3y4YEHHUE €r0 CBOWCTBY T IIOK https://myschool.edu.ru/
Tewma 2.3. ApomaTudeckue yrieBoaopoas! (2 4.)
bubnuoreka
12 ApomaTH4ecKHe yriaeBo10pOIbL. 1 27.11. LTOK https://myschool.edu.ru/
13 Apensbl. O0miast ¥ CTpyKTypHas opmysa. 1 04.12 bubnuoteka
Howmenxknarypa .CBoiicTBa. o HOK https://myschool.edu.ru/
Tema 2.4. [IpupoHble HCTOYHUKH YTIIEBOJAOPOIOB U UX nepepadboTka ( 3 4.)
14 [IpupoaHbie ICTOYHUKH YIIEBOAOPOIOB 1 11.12 brbsmotexa
PHpOaL yr HLOPOLOB. T LIOK https://myschool.edu.ru/
bubnuoreka
15 Hedts. Crioco6s! nepepabotku Hedtu. Pemenne 3amay | 1 18.12. ITOK https://myschool.edu.ru/
bubnuoreka
16 KonTponbhas pabota no pazzaeny «YriaeBoI0pOoabh» 1 1 25.12. ITOK https:/myschool.edu.ru/
Paznen 3. Kucnopozaconepxamue opranndeckue coequnenust (13 4.)
Tewma 3.1. CrimpTsl, dpenomnsr (3 4.)
bubnmnoreka
17 OnHOATOMHBIE M MHOTOAQTOMHBIE CITUPTHI. 1 15.01. [TOK https://myschool.edu.ru/
. bubnmoreka
18 ®enon. M3omepus. ColicTaa. 1 22.01. ITOK htps:/myschool.edu.ru/
19 Pewrenue 3ampau 1 29.01. bubmmorexa

LIOK https://myschool.edu.ru/
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Tewma 3.2. Anbaerunipl, KapOOHOBbIE KHCIIOTHI, CJI0KHBIE 3hupsl (7 4.)

. . bubnmnoreka
20 Anpnerunbl. ['omosioruyeckuii psig. CBoiicTBa. 1 05.02. ITOK https:/myschool.edu.ru/
bubnuoreka
21| Pemenne sanax. ! 12.02. ITOK https://myschool.edu.ru/
. bubnuoreka
22 Kap6oHoBbie kucioTsl. CBOKCTBA. 1 19.02. LTOK https://myschool.edu.ru/
bubnuoteka
23 Pemenue 3azau ! 26.02. IIOK https://myschool.edu.ru/
. bubnuoteka
24 Crnoxable 2¢upsl. Kupsl. CBoiCTBA. 1 05.03. ITOK https://myschool.edu.ru/
bubnuoreka
25 Pemenme sanau ! 12.03. LOK https://myschool.edu.ru/
26 [MpakTraeckas padora Ne 2. «CBoiicTBa pacTBOpa 1 1 19.03 bubnuoreka
YKCYCHOM KUCIIOTBD) T HOK https://myschool.edu.ru/
Tema 3.3. Yraesons ( 3 u.)
bubnuoreka
27 [TonsiTue 06 yriaeBomax 1 02.04. ITOK https:/myschool.edu.ru/
bubnmorexa
28 I'mroko3a. [Monucaxapuibl 1 09.04. ITOK https://myschool.edu.ru/
29 KonTponbhas pabora no paszaeny 1 1 16.04 bubnnoreka
«Kucnopojacoaepskaiire opraHuueCKue COeTMHEHUS» T LOK https://myschool.edu.ru/
Paznen 4. A3otconepxkamiue oprannueckue coequHeHus (3 4.)
Tema 4.1. AMuabl. AMUHOKUCIIOTHL. benku. (3 4.)
bubnuoTeka
30 AMUHEI I 30.04. IIOK https://myschool.edu.ru/
bubnuoteka
31 AMUHOKHCIOTHI. 1 07.05. ITOK https://myschool.edu.ru/
32 benkn 1 H H 07.05. ‘BI/I6J‘II/IOTeKa
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‘I_IOK https://myschool.edu.ru/

Pazgen 5. Beicokomonekymsipabie coequneHus (2 4.)

Tewma 5.1. [TmacTmaccel, ICKyCCTBEHHBIC MTOIMMEPHI. BosiokHa, kayuyku. (2 4.)

bubnmoreka
33 [TnacTMacchl, ICKYCCTBEHHBIE TTOJTUMEPHI. 1 14.05. LIOK httpsy//myschooledu.ru/
34 | Bonokna. Kayuyku. 1 21.05. bubnmorexa

ILIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO COB I10 ITPOI'PAMME

34
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11 KJIACC

Tema ypoka

KosmmuecTBo yacos ’ Jara ypoka
Kontponsn |[Ipaktuueck
Bcero X P Hf
[lo mnany |ITo daxty

DOnexTpoHHBIE (1P POBLIE)
00pa3oBaTeNIbHbIE PECYPCHI

Paznen 1. Teopernueckue ocHoBbl xumuu (13 4.)

Tema 1.1. Ctpoenue atomoB. Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuieckux siaementos J1. M. Menneneesa (3 4.)

. bubnuoTeka
1 XUMHUYECKUH 3JIEMEHT. DJIEKTPOHHAs! KOH(PUTypaIsi aTOMOB 1 02.09. [TOK https://myschool.edu.ru/
) [Tepuonnueckuit 3akoH u Ileproanueckasi cucTeMa XUMHUYECKUX 1 09.09 bubnuoTeka
anemenToB JI. . Menpeneena o LOK https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XHMHUYECKHX JICMEHTOB bubnmroreka
3 - 1 16.09.
1 UX COEIMHEHUH T10 TPYIIAM U IEpUoaaMm. ILIOK https://myschool.edu.ru/
Tewma.l.2 Ctpoenue BemectBa. MHOrooOpasue Bemects (4 4.)
. bubnuoreka
4 XumMmudeckas CBs3b, €€ BUJIBL. 1 23.09. ITOK https://myschool.edu.ru/
5 DNEeKTpOHHAS MPUPOAA XUMHUUECKON CBSI3H. 1 07.10 bubnmnoreka
DIEeKTPOOTPHUIIATETHLHOCTD o LIOK https://myschool.edu.ru/
bubnuoTeka
6 THUIBI KPUCTAIUIMYECKUX PELIETOK 1 14.10. ITOK https://myschool.edu.ru/
7 | Pemenue 3aau 1 [ 21.10.
Tema 1.3 Xumunueckue peakiuu (6 4.)
8 XUMHYECKHE peaKkluu. ' OMOreHHbIE ¥ TeTEPOreHHbIE peakuuu. | 1 11.11. bubmmorexa

OK https://myschool.edu.ru/
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bubmmoreka

9 CxopocTts peaknuu. OOpaTuMbIC PEaKIIUH. 1 18.11. TTOK https://myschool.edu.ru/
. bubnunorexa

10 | O6patuMocTh peakuuii 1 25.11. LTOK https://myschool.edu.ru/
bubnunoreka

11| Pemenme sanay ! 02.12. IIOK https://myschool.edu.ru/
bubnmoreka

12 | Xumuyeckoe paBHOBECUE 1 09.12. ITOK https://myschool.edu.ru/
bubnmoreka

13 | KonTpoawsHas paboTa 1o pazaeny « XuMHIECKUE PEeaKI» 1 1 16.12. ITOK https://myschool.edu.ru/

Pasznen 2. Heoprannueckas xumus (17 4.)
Tema 2.1. Metayuisl u ux coequnenus (6 4.)

bubnunorexa

14 | Mertamisl U UX COEIUHEHUS 1 23.12. ITOK https:/myschool.edu.ru/
s Koppo3us meTanioB: BUIbI KOPPO3UU. 1 301 Eubmorexa

o IIOK https://myschool.edu.ru/
16 CriocoOsI 3alIUTH METAIIOB OT KOPPO3UU. XUMHS B 1 2001 bubnunorexa

CTPOUTEIHCTRBE. T IHOK https://myschool.edu.ru/
bubnunorexa

17" | Pemenme sanay ! 27.01. IIOK https://myschool.edu.ru/
bubnmoreka

18 | Hement. beron. I 03.02. ILIOK https://myschool.edu.ru/
19 CrpouTenbHbIe MAaTEPHUAIBI B IPAKTHUECKOH JIEATETHbHOCTH 1 10.02 bubauoreka

yeJI0BeKa. T LIOK https://myschool.edu.ru/

Tewma 2.2 Hemeramnsl u ux coeaunenus (9 4.)

20 Clbnsmz:cxne 1 XUMHYECKHE CBOMCTBA HEMETAIIJIOB U UX 1 17.00. bubnunorexa

coeufieHuit.

IIOK https://myschool.edu.ru/
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bubmmoreka

21 | CpoiicTBa BOJOPO/Ia U KUCIOPOJa 1 03.03. TTOK https://myschool.edu.ru/
bubnmnoreka
22 | Pemenue sajau I 17.03. LIOK https://myschool.edu.ru/
23 | CaoiicTBa cepbl, a30Ta 1 31.03. Epgﬁiifsg?/myschool eduru/
bubnuoteka
24 | Pemenue 3anad I 31.03.. LOK https://myschool.edu.ru/
25 | CgoiictBa docdopa, yriepoaa, KpeMHUs 1 07.04. E[Pgsﬁpilifsgi/myschool edu.ru/
bubnmnoreka
26 | Pemenne 3ata4 I 07.04. ILHOK https://myschool.edu.ru/
27 XuMHs ¥ 9KOJIOTHsA. XUMUUECKOE 3arpsA3HEHUE OKPYKaKOLEn 1 14.04 bubnuoreka
cpeabl U LHOK https://myschool.edu.ru/
28 | KonrponbHas padora no teme: «Hemeramisl u ux coeaguHeHus» | 1 1 28.04. EHOGI?;l(;tT;sI,('?/mVschool edu.ru/
Tema 2.3 CBsI3b HCOPraHMYECCKUX M OPTAHUYECKUX COSAUHEHUH ( 2 4.)
29 | Heopranuueckue coeJMHEHUS 1 05.05. I]?[I/IO(SEPL(‘Z‘[T;;?/mVschOOI eduru/
30 | OpraHnyeckue COeIMHEHNS 1 05.05. ]lﬁlpgﬁpilfsgi/myschool eduru/
Paznen 3. Xumus u xu3sb (4 4.)
Tema 3.1. Xumus u xu3Hb (4 4.)
31 | Xumus B OBCEIHEBHOM KU3HU 1 19.05 Elgsélilizaega/‘/mvschool eduru/
32 ||CBA3b XMMHUH U YETIOBEKA 1 19.05 El/glgl/;l(‘zf;;?/myschool edu.ru/
33 |MunepanbHbIe U OPraHUYECKUe YI0OPCHHUS 1 26.05 I]?[I/gl?/}ll(‘ztf;a/l/myschool eduru/
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34 |YenoBEK U XUMHUA

26.05

bubanoreka
LOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Xumus, 10 knace/ I'abpuensia O.C., OOIIECTBO ¢ OrpaHMUEHHON OTBETCTBEHHOCTHIO «/JPODA»;
AxuunonepHoe o60mecTBo «M3narenbctBo «IIpocBemeHues
* Xumus, 11 kmace/ I'abpuensia O.C., OGIIECTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «/JPODA»;
AxumonepHoe obmiectBo «M3narenpctBo «IIpocBenieHue

1. Pyn3uruc I'.E., denpamag O.I. XUMHUAL. 11 KJIacc: y4eOHHK VTS
001e00pazoBaTeNbHbIX YUpekaeHuit (6a3oBwiil ypoeHs). — M.: [Ipocsemenue, 2005.
2. Pymzuruc I'.E., denpamag O.I. XUMHUAL. 11 KJIacc: y4eOHHK VTS

001e00pazoBaTeNbHbIX YUpekaeHuit (6a3oBwiif ypoeHs). — M.: [Ipocsemenue, 2005.

3. Epemun B.B., Ky3pmenko H.E., Tepenun B.1. Xumus. 11 kmacc: y4eOHUK s
00meoOpazoBaTebHBIX YUpexkaeHui (0a30BbIi ypoBeHs). — M.: [Ipoda, 2009.

4. Epemun B.B., Ky3pmenko H.E., JlpoznoB A.A. Xumusa. 11 knacc: y4eOHUK s
001e00pazoBaTeNbHBIX YUpekaeHu# (6a30BbIil ypoBeHb). — M.: IIpoda, 2009.

METOJUYECKUE MATEPHUAJIBI JIUIAA YYUTEJIA

Beenure 1. O.C.I'abpuensn, I'.I".JIsicoBa « Xumust Metoandeckoe nocodue — 6a30BbIi ypoBeHb)» - M.:
Hpoda 2022 rog.

2. O.C.T'abpuensn, N.I'.OctpoymoB, «O0m1ast XuMus B TecTax, 3ajadax, ynpaxaenusx. 11 kmace» — M.:
Hpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 xnacc: KoHTpobHBIE B TPOBEPOUHBIE
paboThl K yueOHUKY». — M.: llpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas KHUTA I yIUTEIIS.
Yacte 1 — M.: [poda, 2019 rog.

5. 0.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckast «Xumust 11 kimacc: HacTonpHast KHATA JIST yIUTEIIS».
Yacts 2 — M.: [poda, 2022 ro.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aaun Mo XMMUU B COCOOBI UX pemeHus» - M.:
«podar, 2021ro.

7. B.I'. leancoBa «Xumus 11 xmacc moypounsie miansl mo yueonuky O.C.I'abpuensna, I'.I".JIpicoBoii» -

27
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