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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XHMMHUUM Ha YPOBHE CpeAHEro oOmiero oOpa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanmmny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepaibHOM 00pa30BaTENbHOW MPOrPaMMbl CpPEAHEro o00IIero o0pa3oBaHMUS
(DOIT COO0), IIPEJICTaBICHHBIX B OenepanpHoM rocyapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konnenmmu npenojaBanus yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTellbHbIX opranuzanusix Poccuiickoit denepanum,
pealn3yIoX OCHOBHBIE 00pa30oBaTelIbHbIC MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pasputusa BocnuTanus B Poccuiickoit @enepaunu Ha nepuon a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OIPEACICHUIO
oO1elt crpateruy 00y4YeHus, BOCIUTAHUSL U PA3BUTHSI O0YUYaIOIIUXCS CPEeICTBAMU
yueOHoro npeamera « Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHuenrtyanbHble nonoxkenns GI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOydYeHHS] W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CHYXXKHT 3aBEpIHIAIONIUM OJTallOM peajlu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUA. OJTU I[EHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPObI, HOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KyJIbTYpPbI
YEJIOBEKa, a TAKXKE KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U NpUpoaHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydYaromIMXCs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeICTBAMU YUEOHOTO ITpeMeTa « XUMUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAENIEHbl B IMpOrpaMMe IO XHUMHH C
y4ETOM Creuu(puK HAyKH XUMUHU, €€ 3HAYeHUs B TO3HAHWUU TMPUPOABI U B
MaTepualbHON MKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENe U MPUHIUIIOB,
XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpEeIHero oOIlero
obOpazoBanus B Poccutickoit denepariuu.

XUMHST KaK dJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK UTPaeT 0coO0yO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHOU KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B )OPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUSI 00 OKpYXKAIOIIeM MHpE KaK O €IUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUM HAa OCHOBE MOHUMAHMS
BEILIECTBEHHOT'O0 COCTaBa OKPYXAIOIIEr0 MHUpPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTIMU MPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYs C IPYTMMH €CTECTBEHHBIMM HAayKaMM, XMMHS CTajla
HEOTHEMJIEMOH YacTbIO MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3uaTelbHasl, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBjieHa Ha pelIeHUe
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM € oOUmMMM LENSIMH M TNPUHLUIIAMU CPEIHEro OOILEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM Il  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJKEHHS
00pa30BaHMsI B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomiuMu  npeaMera  «XHUMHA»  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckass xuMmus» U «OOmass U HEopraHUyYeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepKaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU M0 HEOPraHUYECKOW XMMUHM (C BKIIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4ecKor XuMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YUYCHHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro0 MHOI000pas3us
BEIIECTB HA OCHOBE OOLINX MOHSTHUM, 3aKOHOB M TEOPUN XUMHUHU.

Crpykrypa copepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOI'O TIOJXOJa K M3yYEHHI0 YydeOHOro Marepuaja M 00ycJlOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEIEIEHHBIX
TEOPETHUYECKUX YpoBHSAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHUH BeriecTB. CBeeHus 00 N3ydaeMbIX B Kypce BellecTBax
JIAIOTCSl B Pa3BUTHHM — OT YIJIEBOJOPOIOB /10 CIOXHBIX OMOJOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUHU  [OJYyYarOT  pPa3BUTHE
c(hOpMHpPOBAHHBIE Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs NEPBOHAYATIbHBIE
MPEICTABICHUS] O XUMUYECKON CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[lon HOBBIM yIJIOM 3peHus B TnpeaMere «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUYECKHI MaTepuadl U (AKTOJIOTMUECKHE CBEACHHS O BELIECTBAX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TO3UIUH,



riy0o’ke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 53TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMEH 1 MPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHWMK O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XUMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAHUsI A0TOHseTCs B Kypeax 10 u 11 kitaccoB aneMenTamMu
coJlep KaHusl, UMEIOIIMMU KYJIbTYPOJOTUYECKUM M TPUKIAJHON XapakTep. DTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTUMHU HayKaMw,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM U MPAKTHUUECKON IEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBAKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPHH
U MIPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSA3AaHHBIX C XHUMHEH,
KPUTHUYECKUA OCMBICIUBATH UHPOPMAIIUIO U IPUMEHATD €€ JUIsl TOTIOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
I[EJIOM COJIEp’KaHue Yy4eOHOro mnpeameTra «XUMHs» JTaHHOTO YPOBHSI H3y4CHHS
OpPUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsi TTOHUMaHusT (GUIOCOPCKUX HJIeH, TaKuX KakK: MaTepuajbHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPTaHUYECKOI0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, TI03HABAEMOCTh ITPUPOIHBIX SABICHUHN IMyTEM IKCTIEPUMEHTA
U PpEIICHUsS TMPOTUBOPEUYHM MEXKIy HOBBIMU (aKTaMH M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIIEHUU DKOJIOTHUECKUX Tpodiem, a
TakKe MpoOJieM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnane pemeHdss 3ajad BOCHUTAHUS, PAa3BUTHS U COIMAIM3AIMU
OoOy4YaromMxcsl MPUHATHIE MPOrpaMMON MO XUMHUU MOAXOAbl K OMPEACTICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM, UMEIOIIUX 0Aa30BO€ 3HAUEHUE ISl PA3TUUHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs Tpo0ieM, TOUCKa, aHaiu3a W 00pabOTKH
uH(poOpMaIuK, HEOOXOAUMBIX Il TMPUOOPETEHUS OMbITa MPAKTUYECKON U
MCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mnpakTtuke mnpernojaBaHusi XMMHU KaK Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero od1iero oopa3oBaHusi, MPU OMPEIeICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIeM M3ydeHUs IMpeaMeTa HampaBiIeHUEM
MEPBOCTENICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpuU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH 4YeJIOBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOAUYECKOU TOYKM 3PEHHUS TAKOW IOJAXOJ K OIPEHCICHHUIO LEIEU W3yYEHUS
npeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHMS TJIaBHBIMM LEISAMH H3YyYEHHS IpEIMeETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

o (opmupoBaHME CHCTEMBI XUMWYECKUX 3HAHMA KaK  BaKHEUIIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIE MOHATHS, (PyHIAMEHTAJIbHBIC 3aKOHBI U TEOPHUH XUMUH,
OCBOCHHE S$3bIKA HAYKH, YCBOCHHE M INOHMMAaHHUE CYIIHOCTH JOCTYITHBIX
0000111eHUI T MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

o (opmupoBaHue U pa3BUTHE MPECTABICHUN O HayYHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINI, HEOOXOAUMBIX JJIs MPUOOPETEHHS yMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKHUX SIBJICHUH, UMEIOIIUX MECTO
B [IPUPOJE, B IPAKTUYECKON U TOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHI U CITOCOOOB JIEATEILHOCTH, CBA3AHHBIX C HAOIIOAEHUEM U
OOBSICHEHMEM  XHMHMUYECKOIO 3KCIEpUMEHTa, COOJIOJCHUEM IpaBHII
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsay ¢ 3tuM, copeprkarenpHas XapakTEPUCTUKA LEJIEH U 3a/1ad U3y4eHUs
IIPEIMETA B IIPOrpaMMe IO XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMM TIPUOPUTETAMU B CUCTEME CpeAHero oodmiero odpa3zoBaHusa. CeroaHs B
MPENoJaBAHUK XUMUHU B OOJBIIEH CTENEHH OTAAETCS MPEANOUYTEHNE TPAKTUYECKON
KOMIIOHEHTE CcoJepKaHUsi OOy4eHHs, OPUEHTUPOBAHHOW HA IOJATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUHU, a (PyHKUHMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMH
AKTUBHOTO IMOJYYEHUs 3HAHUU U IPUMEHEHUS UX B PEAIBHOM KU3HU JUISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM IIpH M3yUYEHUU NpeaMeTa « XUMUsD JOMUHUPYIOLEe 3HaUYeHUE
pUOOPETAIOT TAKUE LT U 33J]a4H, KaK:

ajantamnys oO0y4yaroluXcs K yCIOBUAM JUHAMUYHO Pa3BUBAIOILETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPHUHATHUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y OOy4YalOMIMXCA  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMITETECHIIUI), HMEIOIIHUX YHUBEPCAIbHOE 3HAYEHUE IS PA3IMYHBIX BUIOB
NeATEIbHOCTH: PEIIeHUs MPoOJeM, MOMCKa, aHalu3a U 00paboTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS ONbITA EATEILHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B NO3HAHWW XHMHH, a TaKXKe Ui OLEHKH C IMO3UIHMHA HKOJIOTHYECKOU
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKUX MTPOLIECCOB Ha OPTaHU3M
YEJIOBEKA U IPUPOIHYIO CPENY;



pPa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO PUOOpETaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HECHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BaTh
COBpPEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA M aHajau3a y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAIIUH XMMHUYECKOTO COJICPIKAHMS;

(dbopMHpOBaHNE U PAa3BUTHE Yy OOYYAFOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHM W TIPOBEJICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydJawmmxcs yOSKIEHHOCTH B TyYMaHUCTUYECKON
HaIPaBJICHHOCTH XHWMHH, €€ BaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
paIlMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIONHEHUS SHEPIETHUECKUX PECYpCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpex HOTro
OTHOIIEHUS K TPHUPOAEC U CBOEMY 30POBBIO, a TaKKe MPUOOPETEHHs OIbITa
WCIIOJB30BaHUs TIOJYYEHHBIX 3HAHUW IS TIPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yuebHOM muiaHe cpeaHero o6Omero oOpa3oBaHUs MPEIMET «XUMUD)
0a30BOTO YPOBHS BXOJUT B COCTaB MpPEeIMETHON 00iacTh «EcTecTBeHHO-HayYHbBIE
PEIMETBD.

OO11ee Yncio 4acoB, OTBEIEHHBIX I U3yYCHHs] XMMHUH, HA 0230BOM YPOBHE
cpeaHero oo1iero oopa3oBaHus, COCTABIISICT:

-B 10-A, 11-A knaccax - 136 yacoB: B 10knacce — 68 yacoB (2 yaca B HEJIEJII0),
B 11 kmacce - 68 gacoB (2 yaca B HEJEIO);

- B 10-b xmacce - 68 gacos: B 10 kmacce — 34 yaca (1 gac B Hexemo), B 11
kimacce — 34 Jaca (1 gac B Hezelno).

COIAEPKAHUE OBYUEHUA



10 KJIACC
OPI'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYECKOW XMMUU: €€ BOZHUKHOBEHUE, PAa3BUTHE U 3HAUYCHUE
B IIOJIyYEHWH HOBBIX BEIIECTB U MaTepuaioB. Teopusi CTPOCHHS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE M00KeHUsA. CTpYKTypHBbIE (POPMYIIbI
OpPraHMYeCKuX BemecTB. [omoisorus, wuzomepusa. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienne o knaccuukalnuu opraHuydeckux BemiecTB. Homenkiarypa
OPraHMYECKUX COCIUHEHUU (CUCTEMaTHU4ecKas) U TPUBHAJIbHBIC Ha3BaHUS
BAKHEHUILINX IPEICTABUTEIEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB W MX MPEBPALICHHN:
O3HAKOMJIEHHUE ¢ 00pa3llaMH OpraHUYECKUX BEIIECTB U MaTepUaliaMy Ha UX OCHOBE,

MOJICJIMPOBAHUE MOJIEKYJ OPraHUYeCKHX BEUIECTB, HAOJIOJICHHE U OIMCaHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuM (IJiaBjieHUe, OOYIJIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOECHHE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE W XHMHUYECKHE CBOWCTBA
(peakiuu 3amMenieHus] U TOpPEHUs), HAxXOXKJIEHUWE B TMPHUPOJE, MOJyYECHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUM PSAA. DTUIEH U NMPOMUIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUS, TUIpATAIlMM, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyrtamueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepuszanuu). [lomydeHrne CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUM psii. ALIETHIICH
— MPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOECHHE, (U3HYECKUE U
XUMHUUYECKUE CBOMCTBA (pEakiuu TUJIPUPOBAHUSI, TAJIOTCHUPOBAHUS, TUIpaTallUH,
TOpEHUs), OJYyUYEHNUE U IPUMEHEHUE.

Apenbl. benson: cocras, cTpoeHue, (pu3MUecKue U XMUMHUYECKHE CBOICTBa
(peakiuu rajoreHupoOBaHUs U HUTPOBAHMS), MOJIYYEHUE U TpUMEHeHue. Tonyor:
cocmae, cmpoenue, (uauueckue U  Xumudeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NoJyYeHue U npumereHue. TOKCUYHOCTb apeHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMM, NMPUHAJICKAIMUMHA K PA3IHMYHBIM
KJIACCaM.

[IpuponHble HCTOYHUKH YTJIEBOXOPONOB. lIpuponmHblli Ta3 W IOIMyTHBIE
HeTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHMM, KaTalUuTHUYeCKuil), nupoau3. IIpomyKrel
nepepaboTkyu He(pTH, UX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITYy. KameHHBbII
yToJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIbHBIC METOJIbl M3YYEHHs BEUIECTB M WX INPEBPALICHUMN!

O3HAKOMJIEHHE ¢ 00pa3liaMy TIaCTMACC, KayuyyKoB U pe3uHbl, Koyekiuu «Hed1by»
U «YT0JIb», MOJEIMPOBAHNE MOJIEKYJI YIJIEBOJOPOJOB U raJOre€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUIIEHA U U3YUYEHUE €0 CBOMCTB.

Pacuérnbie 3a1auu.
Boluncienuss mo ypaBHEHMIO XHUMHYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYCCTBA MCXOIHOI'O0 BCIUICCTBA HMJIM IIPOAYKTA PCAKIHUHU IO M3BCCTHBIM MACCC,
06’béMy, KOJIMYCCTBY OAHOI'O N3 MCXOJHBIX BCHICCTB UJIH IIPOJYKTOB peaKHI/II/I).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OXHOATOMHBIE CHOUPTBL. METaHON MW 3TAHON: CTPOCHHE,
¢usznyeckue U XHUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU MeTajlslaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MNpUMEHeHue. BoaopoaHbie CBsSI3U MeXIy
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaromMHble CIUPTHI. DTUICHIIIMKOJIb U MIULIEPUH: CTPOSHHE, PU3NUYECKHIE
M XUMHYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMH MeETallJIaMH,
KAueCTBEHHAs] peakuus Ha MHOTOaTOMHbIE CHUpTHI). JleiicTBME Ha OpraHusm
yenoBeka. [[pumenenne rnuuepruHa U TUIIEHTITUKOJIS.

deHol: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnernnpl W kemownsl.  Dopmanbaeruy, — aueTanbAETUi:  CTPOCHHE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpeJEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHAs
KHUCJIOTBL: CTpOEHHE, (PU3UUECKUE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, OOLIME ISt
KJ1acca KUCIIOT, peakus dTepuukanum), noayyeHue u npumenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJICTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CrnoxHble 3(pUphl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ HAPOIIN3 CIOKHBIX
supoB. Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buonornueckas poib
KHPOB.



VYreBoibl: cocTaB, KilacCUPUKalKs YIiIeBOI0B (MOHO-, AU~ ¥ TIOJIUCAXAPUIbI).
['moko3a — mnpocTedmmii MoOHOcaxapui: OCOOCHHOCTHM CTPOEHHUS MOJIEKYJIBI,
bu3nYecKue U XUMUYECKHEe CBOMCTBA (B3auMoeicTBre ¢ ruapokcuaoM meau(1l),
OKHCIICHHE aMMHUayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBIEHUE,
Opo’KeHHE TIIIOKO03bI), HAX0XKACHHUE B PUPOJIE, TPUMEHEHUE, OMOIOTHYECKast POJIb.
dotocunTe3. OpyKTO3a KaK NU30MEP IIIHOKO3bI.

Kpaxman u nesmnono3a kak npupoaHbie moiuMepbl. CTpoeHue Kpaxmalia u
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCIIEPUMEHTALHBIC METOJbl HM3YUEHUS BENIECTB M MX TPEBPAICHUN:

MIPOBE/ICHUE, HAOJIOJICHHE W OINHMCAHHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE

CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJA

okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C

ruapokcuiom menu(Il)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA

cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmana € HOJOM),

MIPOBEICHNUE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.
Pacuérnble 3a1auu.

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTa PEAKIMHU 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHuuecKre coeuHeHns. PU3ndyeckue u
XUMUYECKHME CBOWCTBA AMHMHOKHUCIOT (Ha mIpuMmepe MHIMHA). buonoruuyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTumabl.

benku kak TpUpPOAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. IlepBuunas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIC peakluy Ha OeJIKu.

OKCHEpPUMEHTAJIBHBIE METOJbl W3YYEHUS BEUIECTB M WX IPEBPALICHUMN!

HAOJIOICHUE U OMKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalus OEIKOB IpH
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCIIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHSATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNN, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJINMEPHU3ALUS U MOJUKOHIEHCALUSI.

OKCIEePUMEHTAIbHBIC METOJIbl M3YYEHHs BELIECTB M WX MPEBpAICHUM:

O3HAKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IlacTMacc,
Kay4yKOB.



MeXIpeIMETHBIC CBSI3H.

Peannsanuns MeXnpeIMETHBIX CBS3€H IIPU U3YYEHUN OPTaHUYECKOU XMMHHU B
10 kmacce OCYILIECTBISIETCA 4YEpe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK W IOHATHU, SIBISAIOIIMXCS CUCTEMHBIMHU JUISl OTAEIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAy4YHbIE MMOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, Kilaccuukamus, NepuoJu4HOCTb, HAOIIOIECHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE.

@usuka: MaTepus, DOHEpPrus, Macca, aroM, OJJEKTPOH, MOJEKYJa,
HSHEPreTUYECKU ypPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHoe COCTOSTHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, oOMEH BEUIECTB B OPraHU3ME,
¢doTtocuHTE3, OMOJIOIMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOJIbI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, FOpHbIE MOPOJbI, MMOJE3HBIE UCKOMAEMBbIE, TOILJIUBO,
pECYpPCHI.

TexHonorus: mUINEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEnapaTsl, MaTEpUAIIBI U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUECKH a1eMeHT. ATOM. SIIpo aToMa, U30TOIbI. DJIEKTPOHHAS 000I0UKAa.
DHepreTHYecKre ypOBHHU, OAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, - DIIEMEHTHI.
Oco0OeHHOCTH pacrpe/iesieHrs JIEKTPOHOB MO OpOUTaIsiM B aToMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi aTOMOB.

ITepuonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX DJIEMEHTOB /1.
N. MenpneneeBa. CBsa3b NEpUOAMYECKOTO 3akoHa M [lepmogmyeckoid CUCTEMBI
xuMudeckux diiemeHToB [[. M. MenzaeneeBa ¢ COBPEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKHX JJEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepPHOJaM.
3HauYeHHE MMEPUOIUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BeniecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KOBaJIeHTHasi HEMOJsipHas W TMOJSpHAasi, UOHHAs, MeTajuimyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
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aKuenTopHelil). BogoponHas cBs3b. BalleHTHOCTb. DJEKTPOOTPHULIATEIBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMs.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAIIMYECKON PEIETKH.

[lonsiTe 0 nucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOMIHBIE PacTBOPBIL.
MaccoBas 0JIs1 BEIECTBA B pacTBOPE.

Knaccudpukanus HEOPTraHWYECKUX COCIMHECHHM. Homenkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
IIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuus. Krnaccupukanuss — XMMUYECKHX — peakUuid B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MacChl BELIECTB,
3aKOH COXPAHEHMS U NPEBPALLEHUS SHEPTUN ITPU XUMHYECKUX PEAKIIHSIX.

CkopocTh peakluu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (pakTopoB. OOpaTHUMBbIE
peakuuu. XuUMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHUE
XUMH4YeCcKOro paBHOoBecus. [Ipunnun Jle [llaTense.

OnexrpoauTnueckas aucconnanus. CHIbHbIE U cinalble 1eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPaIbHas, IEJTOYHAS.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCHEPUMEHTAJIBHBIE METOJbl M3YYEHUS BEUIECTB M WX MPEBPAIICHUIA!

neMoHcTpanust Tadnui «llepuomanueckas cucTteMa XUMHUYECKHX 3JIeMEHTOB JI.
W. MenpeneeBa», U3y4eHUE MOJEICH KPUCTALTMYECKUX PEHIETOK, HAOII0eHUE
W ONHUCAaHUE JEMOHCTPALIMOHHBIX U JIa0OPaTOPHBIX OMNBITOB (pa3ioKeHue
MEPOKCUJa BOJAOpPOJAa B MNPUCYTCTBUM KaTaau3aTopa, OIPEICICHUE CpPEIbI
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO MHANKATOPA, PEAKIIMU HOHHOTO
oOMeHa), MPOBEJICHUE MPAKTUYECKOU paboThl «BiausiHue pa3iuuHbIX (PaKTOPOB HA
CKOPOCTh XMMHUUYECKOU PEAKLINIY.
PacuérHble 3a1a4u.

Pacu€rtel 10 ypaBHEHHSM XHMMHYECKMX pPEakuuid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHSATHS «MAacCoBas A0JIA
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemetannel. Ilonoxenne HemeramnmoB B Ilepuoguyueckol  cucreme
xuMuueckux anemeHToB JI. . MennmeneeBa m 0COOEHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).
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XHUMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) W HMX  COCOUHEHUNW  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHnE Ba)XHEUIIMX HEMETAIIOB U KX COECUHEHHUM.

Meramnel. [lonoxenne MeraimioB B llepuonnueckoil cUCTEME XMMHYECKHX
anemeHToB /. Y. MenneneeBa. OcOOEHHOCTU CTPOCHUS IEKTPOHHBIX 000JIOYEK
aToMOB MeTtayuioB. O6mme usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUN PsiJT HAIPSYKEHUI METaJUIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAJJIOB (HATPWM, Kalaui, KajablUW,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl MojaydyeHus MmeTawioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB W MX MPEBPAIICHHNA:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3loB HEMETAIOB, pPEIICHUE

AKCTIICPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHE JICMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKI[MU Ha KATHOHBI METAJIJIOB).

PacuérHble 3aga4n.

PacuéTtel mMaccel BemecTBa WiM 00bEMa Ta30B IO WM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WU O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHA U KU3HD

Ponp xumum B 00eCrie4eHUN SKOJIOTHYECKOW, DHEPreTUUECKON W MUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHSATHE O HAy4YHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienns 06 OOMIMX HAYYHBIX MPUHITUIIAX MPOMBIIIICHHOTO ITOTYyYCHHS
Ba)XHEMIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MaTEPUANIOB: BAXKHEHWIIHUE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTE€puajbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEPUAIbl, OPTAHUYECKUE U MHUHEpAJbHbIC
yaoOpeHus.

XuMusl U 3J0pPOBbE YEJOBEKA: IPABWJIA MCIIOJb30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30IMaCHOTO HCIIOJIL30BaHUS IperapaToB OBITOBOM XUMHUHU
B IIOBCEJIHEBHOM JKU3HU.

MexnupeaMeTHBIE CBI3U.
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Peanuzainusi  MEXIpeIMETHBIX  CBSI3éM TpU  H3YyYCHHH  OOmer u
HEOpraHnveckor xuMuu B 11 Kilacce oCylIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIe TOHSATHS: HAy4HBIA (DAKT, THIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccupukaius, IMepUuoIUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

dusuKa: MaTepus, dHEPrus, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYCCKUE BEIIMUMHBI U SIUHUIBI UX
M3MEPEHUSI, CKOPOCTb.

buomorusi:  kimerka, oOpraHusM, OJKocHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepaabl, TOPHBIE TIOPObI, TTOJE3HBIE UCKOIMAeMbIe, TOILIMBO,
pECYpPCHI.

TexHOomorusi: XMMUYECKass MPOMBIIIICHHOCTh, METAJLUIYPIrus, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IMPOM3BOJCTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKUX MPENapaTroB, IMPOU3BOJACTBO KOHCTPYKIHOHHBIX MATEPHUAIOB,
AJIEKTPOHHASA MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
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ITPOI'PAMMBI ITO XUMHWHU HA BA3OBOM YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4YaronMMUCsL TMPOTpaMM  CpPeJHEro oOIIero o0pa3oBaHusi (JUYHOCTHBIM,
METarpeJMETHbIM W TpeaMeTHbiM). HayuHo-meTomuyeckoil OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHMSI MPOTPaMM CPEIHEro 0OIero
00pa30BaHUsI SBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B coOTBETCTBMM C CHCTEMHO-AESTENBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

v/ 0co3HaHWE OOYYAIOMUMHUCS POCCHHCKONW TPaKIaHCKOW HIACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

v/ HaJTMYMe MOTHBAIMU K 00YUYCHHIO;

v/ IieNICHATIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI IMIHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

v TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU IEIO0CTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMsl;

v/ HaJIM4We TPaBOCO3HAHUS OKOJOTHYECKOW KyJIBTYPhl W CIIOCOOHOCTH
CTaBUTb LEJU U CTPOUTH )KM3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHMSI NpeIMeTa «XHMHUSD JOCTUTaloTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIBHOM JESATENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeaJlaMd POCCHMCKOrO TPa)kJIaHCKOro OOIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMAaMH ¥  TpaBWIAMH  TIOBEJEHUS,  CIIOCOOCTBYIONIMMH  IpoIleccam
CaMOITO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
oOy4Jarommxcs.

JIMYHOCTHBIE Pe3yJNbTaThl OCBOEHUS TMpeAaMeTa «XUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OIbITA IO3HABATEILHON M MNPAKTUYECKOW J1€ATEIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

— OCO3HaHHUS  OOyYarOUIMMHUCS  CBOMX  KOHCTUTYLMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

— NOPEACTAaBICHUS O COLMAIBHBIX HOpPMAaxX W MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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— FOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U TMO3HABATENBHBIX 3aJau, BBHINOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

— CHOCOOHOCTH TOHUMATh W TPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUUHbBIX BUJIOB YUYEeOHOU ACSITEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS

— IICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€UYECTBEHHON XUMUMU;

— YBQXKEHHS K IMPOLECCY TBOPYECTBA B OOJACTHU TEOPHUH M MPAKTUUYECKOIO
NPUMEHEHUS XUMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHSI HAyKU €CTh PEe3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

— MHTEpeca M I03HABATEIIbHBIX MOTHUBOB B TMOJYYEHHH U TOCIEAYIOIIEM
aHaJln3e MHQOpPMAIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

— HPABCTBEHHOI'O CO3HAHUS, ITUYECKOrO MOBEICHHUS;

— CIIOCOOHOCTH  OLIGHHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHYECKUMHU
ABJICHUSIMH, U NPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYSICh HAa MOpPaJIbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

— TFOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHUE M MOCTYIIKM CBOMX TOBAPHUILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUN 3STUX
IIOCTYIIKOB;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

— TMOHUMAaHUSI LEHHOCTEW 3J0poBOro u 0Oe3omacHOro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

— coOmrofieHUsT TpaBUil OE30MaCHOTO OOpallleHHs C BEIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

— MOHMMAHMS I[IEHHOCTU TMpPaBUJl WHAUBUIAYAJIBHOTO U KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

— OCO3HAHUS MOCIEACTBUN U HEPUITHS BPEIHBIX MPHUBBIUCK (YIIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

5) TpyA0BOT0 BOCIIUTAHUSI:
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— KOMMYHHMKAaTUBHON  KOMIIETEHTHOCTH B  y4€OHO-HCCJIEI0BaTEIbCKON
NEATEIbHOCTH, OOILECTBEHHO IOJE3HOM, TBOPYECKOM W JPYrMX BHAAX
JEATEIIbHOCTH;

— YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

— HMHTEpeca K MPaKTUYECKOMY M3YUYEHUI0 Tpodecchil pa3IuyHoro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN 110 XUMUHU;

— YBaXEHUA K TPYY, JIOASIM TPYyAa U pe3yJibTaTaM TPYI0BON JNEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAJIBHOW TPACKTOPUU
oOpa3oBanus, Oymymieli mpodeccun W peaym3anuu COOCTBEHHBIX KHU3HECHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0JIOrNYeCcKOTr0 BOCIIMTAHUS:

— DKOJIOTUYECKH I11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KAaK HUCTOUHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

— MOHUMAaHUs TJI00aJBLHOTO XapakTepa JKOJOTHMYECKHX IMpOoOJeM, BIHSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHOM CPEJIbI;

— OCO3HAHUSA HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUW XUMUU IS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAOTIOI30BAHNUS;

— AKTHUBHOTO HEINPUATUS JCUCTBUH, TPUHOCAIIUX BpEH OKPYKAIOIIEH
MPUPOJIHON Ccpejie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE SKOJOTHUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

— HaJIWMYMS  Pa3BUTOTO  DKOJIOTMYECKOTO  MBIIUICHUS, AKOJOTHYECKOM
KYJbTYpbl, OIbITA JACATEIBHOCTA DKOJIOTMYECKONM HAMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MpaKkTUKE, CIOCOOHOCTM UM YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

— c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

— MOHUMAaHWs CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
bopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCcTaBiIeHusT 00 OKPYKAIOIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MPOOJIeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

— yOeXIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU [IJII  COBPEMEHHOMN
[UBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMTPaBJIEHHOCTU U BaXKHOM POJIU B CO37[aHUU
HOBOM 0a3bl MaTepHATbHOM KYyJIbTYPbl, PEIIEHUH TI00aIbHBIX MPOOJIEM
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YCTOMYMBOTO Pa3BUTHS YEIOBEUYCCTBA — CHIPHEBOM, SHEPTreTUUYCCKOM, MUIIECBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUN YCIOBHM
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KaKIOTO YieHa OOIECTBA,;

— €CTECTBCHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJIOB
MMO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BaTh
MoJTy9acMbIC 3HAHMS JIJIS aHAIM3a U OOBSICHCHUS SBJICHUH OKPYKAIOIIEro MHUpa M
MIPOUCXOSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TAHHBIX C IIEJIBIO MTOTYUYSHUS IOCTOBEPHBIX
BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJB30BaTh XWMUYECKHE 3HAHUS IS
pelieHust mpo0JIeM B peabHbIX )KM3HCHHBIX CUTYAIUAX;

— HWHTEpeca K MO3HAHWIO M CCIICIOBATEIBCKON ACSITCIBHOCTH;

— TOTOBHOCTM M CHOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHUIO M
caM0o0Opa30BaHUI0, K AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 XHMHHU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMU;

— HWHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3IMUHBIX chepax MpodhecCHOHATBHON
JIESITEILbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle pe3yIbTaThl OCBOCHHUSI YU4€OHOTO TMpenMeTa «XUMHUS» Ha
YPOBHE CpeAHEro o0Iiero 00pa3oBaHus BKIIOYAIOT:

v/ 3HauuMble Ul (OPMHPOBAHHS  MHPOBO33PEHHS  OOYYArOMIMXCS
MEXIMCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPaKarOIIUe
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MEeTOJ0B TO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTUsl, SIBIICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UCcCle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

v/ yHUBEpCajbHbIE yUeOHBIE IeHCTBUS (II03HABATEIBHbBIE, KOMMYHUKATHBHBIE,
pEryJIATUBHEIE), obecrieunBaroIme dbopmupoBaHue GyHKIMOHATBHON
IPAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00YYaroIInXCs;

v c10COOHOCTH oOyJarommxcst UCIOJIL30BATh OCBOEHHEIE
MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAbHBIC yueOHbIE
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeMeTHbIe PE3YyJbTaThl OTPAXAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETyJISTUBHBIMU
JICVCTBUSIMH.
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OsBJaanenue YHUBEPCAJIbHBIMH y4eOHBbIMH NMO3HABATEJIbLHBIMU
AeUCTBUAMMU:

1) 0a3oBble JJOrH4YecKue JAeCTBUS:

— CaMOCTOSTEIbHO  (OPMYJIMPOBATh MW  AKTyaJIU3UpPOBATh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

— OMpEeNeNATh IeNH ACATEILHOCTH, 3ajJaBas MapamMeTpbl U KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C ITOCTABICHHBIMU IIEJISIMU;

— HCIOJIb30BaTh MPU OCBOCHHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEpPHbIC MPU3HAKU MOHSITHUH M YyCTAHABJIMBATH UX B3aMMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME MMOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

— BbIOMpAaTh OCHOBAHWSA W KPUTEPUHM JJIs1 KIacCU(PUKAIUU BEIIECTB |
XUMHYECKUX PEaKIIUii;

— YCTaHaBIMBaTh MPUYMHHO-CJICJACTBEHHBIC CBSI3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

— CTPOUTH JIOTUUECKHE pacCyXJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B pacCMaTPUBACMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

— TPUMEHATH B MPOIECCE MTO3HAHUS, UCTIOIb3YEMbI€ B XUMUU CUMBOJIMUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMya, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PElICHUH YUEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSIThH
Ha3BaHHbIC MOJICJIbHBIC TIPE/ICTABICHUS JIsl BBISIBIICHUSI XapaKTEPHBIX MPHU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUI.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

— BJIAJETh OCHOBAMH METOJI0OB HAYYHOTO MO3HAHUS BEILECTB U XUMHUYECKUX
peaKkuui;

— ¢dopmyIHupoBaTh 1€MW 3aJa4yd  HCCICJOBAHUS, HCIOJIb30BaTh
MOCTABJICHHBIE W CAMOCTOSITEILHO C(HOPMYIMPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI N7l (DOPMUPOBAHUSI TUTIOTE3bI MO MPOBEPKE
MPAaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

— BJIQJICTh HAaBBIKAMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TPOBEIACHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popmMyIupoBaTh
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJACTIaHHON paboTe;
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— MpUOOpETaTh OMBIT YYCHUUECKOH MCCIEA0BATEIbCKON U MPOEKTHOM
JEATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
NOMCKY METOJIOB pEHIEHUs] MNPaKTUYECKUX 3aJad, NPUMEHEHHUIO Pa3IudHbIX
METO/IOB ITO3HAHMS.

3) pabora ¢ uHpopmManmeii:

— OPHUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHKAX HHPOpMauu (HAy4IHO-
NOMyJIsIpHAsl JUTepaTypa XHUMHUYECKOTO COJEp)KaHUSA, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTB;

— (QopMynHpoBaTh 3aIPOCHl U IPUMEHSThH PA3IMYHbIE METO/IbI IIPU ITOUCKE U
orObope wuHpOpMALMK, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

— MpUOOpPETaTh ONBIT HCHOJIb30BaHUS HMH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

— CAMOCTOSITEIbHO  BBIOMpATh ONTUMAIBHYIO (OpMYy MpEICTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

— WCIIOJIb30BAaTh HAy4yHBIM $3bIK B KAauecTBE CpEACTBa IpU padbore ¢
XUMHUYECKON HH(OpMalMel: MNpPUMEHITh MEXIpeaIMeTHble (puznueckue WU
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

— HCHOJB30BaTh W NPEeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHUE CpPEICTBA
HaIJISTHOCTH.

OgyaieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMM:

v/ 3a7aBaTh BOINPOCHI 0 CYIIECTBY OOCYKIAeMOM TEMbI B XOJE IUaIora
W/WIA JTUCKYCCUH, BBICKA3bIBATh HICH, (POPMYJIUPOBATH CBOW IPEIJIOKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS MPEJIOKCHHOM 3a/1a4H;

v/ BBICTYIIaTh C HpPE3EHTaIlMel pe3yabTaTOB [MO3HABATEILHON JESITEILHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMH ITPH BBITTOJHEHUH
XUMHYECKOTO 3KCICPUMEHTA, MPAKTUUYECKOH padOThI MO MCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajau3alii Y4eOHOTro mpoekTa U (OpMyJIHPOBATh BBHIBOJIBI
10 pe3yibTaTaM MPOBEACHHBIX HMCCICAOBAHUN ITyTEM COTJIACOBAaHUS IO3WUIUN B
X0J1e 00CY X ICHHS 1 OOMEHA MHEHUSMH.

OBJaeHne YHMBEPCAIbHBIMY PeryJsTUBHBIMHU ACHCTBUSIMM:

v/ CaMOCTOSITEITBHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MMO3HABATEIBHYIO
NEATEIIBHOCTD, Olpefensas €€ Lenu W 3aJadd, KOHTPOJIUPOBaTb U II0 Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUT™M JAEUCTBUN MpHU
BBIMIOJITHEHUHM YYEeOHBIX UM HCCIIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
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b dexTuBHBIN Ccroco0 HMX penieHust ¢ y4ETOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

v/ OCYyIIECTBIISATH CAMOKOHTPOJIb CBOCH JICSITEIbHOCTH HAa OCHOBE CaMOaHa M3
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «Opranuyeckas XuUMHS»

OTPaXKaroT:

v’ cOPMUPOBAHHOCTh  TPEJCTABICHUHA O XHMHYECKOM COCTaBISIOMIEN
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMUH B IIO3HAHUU SIBJICHUN [IPUPOJIBIL,
B (OPMHUPOBAHUU MBIIUICHUS] W KYJIbTYpPhl JHYHOCTH, €€ (PYHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a]1a4 U SKOJOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U PUPOIHOM Cpele;

v/ BIaJieHMe CUCTEMOM XHMMHYECKHX 3HAHHMH, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHYECKUW DIIEMEHT, aTOM, OJJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas (dopmyia (pa3BEpHyTas M COKpaliEéHHas), MOJIb, MOJISIpHAS
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS TPYIINa, paauKal,
M30MEpHsl, U30MEPHI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTJIEBOAOPO/IbI, KUCIOPO U
a30TCOAEPKAIIME COCOUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCAMHEHHUS); TEOPUM M 3aKOHbI (T€OpHs CTPOCHUS
oprannueckux BemecTB A. M. byTiiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKallke B OCHOBE IOHMMAHUS NPUYUMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, MOIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BaXKHEHIIUX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA;

v’ ¢c(hOpMHUPOBAHHOCTh YMEHHH BBHISBIIATH XapaKTEPHbIE NPU3HAKK IOHSTHUH,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITHUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPraHUYECKUX COCIUHEHHNI;

v’ c(OPMUPOBAHHOCTH YMEHHMH HCIIOIB30BAaTh XMMUYECKYIO CUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMyJ1 OpraHMYeCKHMX BEIIECTB W YpPaBHCHUH XUMHUUYECKHUX PEaKIIUH,
M3TOTAaBIIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHMX BEIIECTB I WJUIKOCTPALMU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;
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v’ c(OpPMUPOBAHHOCTH YMEHWH YCTAHABIMBATH MPHHAIIEKHOCTH U3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPeIeIEHHOMY
KJIACcCy/Tpynne COequHEHUN (yTJIeBOJOPOABI, KHCJIOPOI M a30TCOICpPIKAIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIMHEHMS), JaBaThb WM Ha3BaHUS [0
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAILHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPONMWICH, alleTHUJIEH,
ATWICHIJIMKOJb, TNHIEPUH, (eHos, (HopMalbIeTu], aleTaabIerul, MypaBbHUHas
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KMCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

v’ ¢c(hOpMHPOBAHHOCTh yMEHHS OINPEACIATh BHIBl XHMHUYCCKOH CBS3M B
OpTraHUYECKUX COCNUHEHUAX (OJIMHAPHBIC U KPATHBIC);

v’ c(OPMUPOBAHHOCTH YMEHHUS NPUMEHSTH IIOJIOKEHUS TEOPUH CTPOEHHS
opranndeckux BemectB A. M. byTiepoBa st 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

v’ cOPMUPOBAHHOCT, ~ YMEHHMH  XapaKTepU30BaTh COCTaB, CTPOEHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHMYHBIX MPEACTABUTENCH Ppa3IMUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWJICH, AaleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GEH30JI, METAaHOJ, ATaHOJ, STUJICHIJIUKOJD,
TIIMIEPUH, (PEHOJI, aleTallbJIeTH, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIY HUMH YpPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEAKLIUN C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

v’ ¢c(hopMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOAHOTO  ChIpbsl  (He(Th, NPUPOJHBIN Ta3, Yrojib), CIOCOOBI HX
nepepadboTKU U MPAKTUUYECKOE TPUMEHEHHE MPOIyKTOB MepepadOTKH;

v’ ¢c(hOpMHUPOBAHHOCTH YMEHUN IPOBOAUTH BBIYHCIEHHUS I10 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peakiuy 1o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

v’ c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJETh CHCTEMOM 3HaHHM 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B XMMHUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS Il TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

v cOPMUPOBAHHOCT, ~ yMEHHMH  COONIIOJATh  INpaBHjia  I[OJB30BAHMS
XUMHUUYECKON TOCY/IOM W Ja00opaTOpHBIM 00OpyJOBaHUEM, a TaKXe IpaBUiia
oOpallieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;
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v’ cOPMUPOBAHHOCTh yYMEHWH IUIAHKPOBATh M BBIMOJIHATE XHUMHYECKHN
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIPEBAHUHU, ITOTYUEHUE
ATUJIEHA U U3YUYEHHE €0 CBOMCTB, KAYECTBEHHbIE PEAKI[MU OPTAHUYECKUX BELIECTB,
JeHaTypanus OeJIKOB MPU HArPEeBAaHUH, IIBETHBIC PEAKIIUU OCJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MaCHOCTU TMpU OOpallleHuH C BElIeCTBAMU H
7a00paTOpHBIM ~ O00OpYJOBaHHEM, MPEACTABIATh  PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUN COOTBETCTBYIOLIUX pEAKIUA U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

v’ chOPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AaHAIN3UPOBATH XUMUIECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HBIX MCTOYHHUKOB (CpEICTBAa MacCOBOM
uHpopmanuu, HTEepHET U Apyrux);

v’ cpOpMHUPOBAHHOCTh ~ yMEHHH  COONIIOMATh  MpaBHWiIa  SKOJOTHYECKU
1eJecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTh BO3JECHCTBHUSI HA JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX OpPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax CrocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHHUS] HMX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YeJI0BEKa;

v 1715t 00yYaIOIIUXCSI ¢ OTPAHUYECHHBIME BO3MOKHOCTSIMU 37I0POBBSI: YMEHHE
OPUMEHATh 3HAaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB HU
XMMHUUYECKUX SIBICHUM;

v st ClenbIX W CHa0OBHISIIMX OOYYAIOIIUXCS: yYMEHHE WCIIOJIB30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3Hauenuil JI. bpaiinsg i 3anucu XMMUYECKUX

dbopmy.

11 KJIACC

[IpenMeTHBIC pe3ysibTaThl OCBOSHHUS Kypca «OOmas W HeopraHudeckas

XUMUSD» OTPakKaIoT:

v’ chOpMHUPOBAHHOCTH MPEACTABICHUNA: O XMMUYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B [IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATBLHOU
I'PAMOTHOCTH, HCOOXOAUMOM ISl PEIICHUS MPAKTUICCKUX 3a71a9 M dKOJOTHUYCCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Ccpe/ie;

v/ BlIaJeHMe CUCTEMOM  XHMMHUUYECKMX 3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONIUE MOHATHS (XUMHUYECKHI 3JEMEHT, aTOM, W30ToIl, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKAsl CBS3b
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(KOBaJICHTHAs!, IOHHAs!, METAJUIMYECKasl, BOJOPO/IHAs ), KPUCTAININYECKas PEIIETKA,
TANBl ~XUMHWYECKUX  PEAKLUHUHW, PaCTBOp, JJIEKTPOJIUTHI,  HEIIEKTPOIMUTHI,
DIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKUnd, XUMUYECKOE DPABHOBECHUE); TEOPUU M 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU auccolumanuu, nepuoandeckud 3akoH . WM. Menneneesa,
3aKOH COXPaHEHUS MAacChl BEIECTB, 3aKOH COXPAaHEHHs U IIPEBPALLCHUS YHEPTUU
OpU XMMHYECKUX PEaKLUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHUH,
MHUPOBO33PEHYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IOHMMAaHWUS INPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKHUX SIBICHUU, (PAKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

v’ cOpMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTePHBIC MPHU3HAKH MMOHSTHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPU
OIMCAaHUN HEOPIaHUYECKUX BEILECTB U UX IPEBPALICHUN;

v' cOpMHUPOBAHHOCTH YMEHHH HCIIOIb30BaTh XMMHUUYECKYIO CHMBOJIHMKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHMM XHMMHYECKHUX  pEaKIuH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAECIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, TUPUT U IPYTHE);

v’ cpOpMHUPOBAHHOCTh YMEHHH ONPEIEIATh BAJICHTHOCTh U CTCNCHb
OKHCIICHHSI XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3JIMYHOIO COCTaBa, BUJ
XUMHUYECKOM CBsI3W (KOBAJIGHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs) B
COEJIMHEHUSX, TUI KPUCTAIUTMYECKON PEIIETKH KOHKPETHOrO BelllecTBa (aTOMHasl,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUIMYecKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COCIMHEHUI;

v’ c(OpMHUPOBAHHOCTH YMEHHU YCTaHABJIUBATH MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpeneaéHHOMY Kiaccy/rpymnie
COEIMHEHHH (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

v’ c(OpPMUPOBAHHOCTH YMEHHUN PACKPBIBATH CMBICI TIEPHOIHUECKOTO 3aKOHA
. W.MenneneeBa U IEMOHCTPUpPOBATH  €ro  CUCTEMAaTU3UPYIOLLYIO,
OOBSCHUTENBHYIO U TPOTHOCTHYECKYIO (QDYHKINU;

v’ cOPMUPOBAHHOCTE YMEHHI XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ilepmonnueckoil cuUCTEMBI
xuMudeckux snemenToB JI. U. MenneneeBa, UCHONB3ys MOHATHA «s-, P-, -
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHHS] CBOMCTB XMMHMYECKHUX DJIEMEHTOB M HUX COCAUHEHUN IO MEepuoaaMm
rpynnaMm [lepuoguueckont cucrteMbsl xuMudeckux asiemeHnToB 1. 1. Menaeneena;
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v chOpMHUPOBAHHOCTh YMEHHMH XapakTepH30BaTh (OIMCHLIBATL) OOLIHE
XUMUYECKAE CBOWCTBA HEOPTaHWMYECKHX  BEMIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TCHETHYECKOW CBS3M MEXKAY HEOPTaHMYECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUIM COOTBETCTBYIONINX XUMUUYECKUX PEAKITN;

v’ c(OPMUPOBAHHOCTH YMEHUS KIaCCH(DUIMPOBATh XUMUYECKHE PEAKIIUHU T10
pa3IMYHBIM TPU3HAKAM (YUCIY W COCTaBYy PEArupyrolMX BEHIECTB, TEIJIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIICHMS 3JEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

v’ c(hOpMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHUS PEAKIUN Pa3IHYHBIX
THUIIOB, TTOJHBIC M COKPAIEHHBIC YPABHEHHS PEaKINii HOHHOTO 0OMEHa, yIUTHIBas
YCIIOBHSI, IPU KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

v’ cOPMUPOBAHHOCT, YMEHHI IPOBOAMTH PEAKIUH, MOATBEPIKIAFOLIHE
KAueCTBEHHBI COCTaB PAa3UYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

v’ ¢c(hOpMHPOBAHHOCTh YMEHHMM DPACKPHIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUN TMOCPEICTBOM COCTABICHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKLINM;

v cOOPMUPOBAHHOCTE ~ YMEHHH  OOBSACHATH  3aBUCHMOCTH  CKOPOCTH
XUMHUYECKOMN peakiiuu OT Pa3IudHbIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3aencTBus (mpunuui Jle Ilatense);

v’ cOPMUPOBAHHOCTH YMEHHMI XapaKTepH30BaTh XMMHUYECKHE MPOLECCHI,
JeKalie B OCHOBE MPOMBINIICHHOTO MOJMYyYEHHUsI CEPHOM KHCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUN 00 OONMX HAYYHBIX MPUHIIUAIIAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

v’ ¢c(hOpMHPOBAHHOCTH YMEHHI MPOBOAMTH BBIYHCIIEHHS C MCIIOIB30BaHUEM
MOHSTHUS «MACCOBast I0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHU Ta30B MPU
XUMUYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOrO d((deKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BCIIECTB, IPEBPAICHUS U COXPAHCHUS SHEPTHH,

v chOPMHUPOBAHHOCTh ~ yMEHWH  COOJIIONATh  TpaBHWja  IOJB30BAHMS
XUMHYECKON TOCynoil M 1a00paTOpHBIM OOOPYIOBaHMEM, a TakKe IpaBHIIa
oOpaIieHusi ¢ BEIECTBAMH B COOTBETCTBHHM C WHCTPYKIIMSIMU TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB,;

v’ cOPMUPOBAHHOCT, yYMEHWMH IIIAHKPOBATH M BBINOJIHATE XHMHYECKHUI
IKCIIEPUMEHT (Pa3IoKeHHE MEpPOKCHIa BOAOPOAAa B MPUCYTCTBHM KaTallM3aTopa,
OTIpe/IeNIEHNEe CPEAbl PAacTBOPOB BEIHIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
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peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBbIE peakIMu Ha cyib(dar-, KapOooHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PELIEHUE SKCIEPUMEHTAJIbHBIX 3a7ad I10
teMaMm «Mertamib»y U «HemeTaiiey) B COOTBETCTBUU C IpaBUJIAMU TEXHUKU
0€30MacHOCTH IPU OOPAILEHNHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000pPYAOBaHHUEM,
MPEACTABIATh PE3YJbTAThl XHWMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUHN COOTBETCTBYIONIUX peaKIil U POPMYIMPOBATH BHIBOIbI HA OCHOBE ITHX
pe3yIbTaTOB;

v’ cOPMUPOBAHHOCTE YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HBIX MCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHHUKAIH, UHTEpHET U APYyTUX);

v chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIONATH  IPABHIIA  DKOJOIMYECKH
1eJIecO00pa3HOro TMOBEAEHUs B OBITY WU TPYAOBOH JEATEIBHOCTH B ILENAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIIACHOCTbH BO3/CHCTBUS HA JKMBBIE OPTAHU3MBI OIIPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [1/IK, moscHATe Ha mnpuMepax crnocoObl yMEHBIIEHUS U
MPENIOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

v’ 151 00YYalOIINXCS ¢ OTPAaHUIEHHBIMA BO3MOKHOCTSIMH 3710POBBS: YMEHHE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

v s CenbIX W CHa0OBHISIIMX OOYYAIOIIUXCS: yYMEHHE MCIO0JIB30BaTh
penbeHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiins mis 3anucu XMMHAYECKUX

dbopmy.

10 KJIACC (34 UACA, 1 YAC B HE]L.)

Ne HaunmeHoBaHue pa3esioB U TeM KoauvecTBo yacoB DuekTpoHHbIe (IU(PpPOBHIE)
n/n NporpaMmabl Bcero | KonTpoasnbie | [IpakTHnyeckue o0paszoBaTeIbHbIE PeCypChI
padoThI padoTsl
Pasnea 1. Teopernyeckue 0CHOBbI OPraHU4eCKOM XUMHH
1.1 | Ilpeamer opraHn4eckoi 3 bu6muoreka [JOK
xumuu. Teopus cTpoeHus https://lesson.academy-
OPraHMYECKHX content.myschool.edu.ru/04/10
coenquHeHui A. M.
bytneposa
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Hroro no pazneny

Paznen 2. YrieBoaopoabl

2.1 | [IpenenbHbIC 2 but6mmoreka [IOK
YIJIEBOJAOPOABI — AJIKAHBI https://lesson.academy-
content.myschool.edu.ru/04/10
2.2 | HenpenenbHbie 6 1 but6mmoreka [IOK
YIJIEBOJAOPOBI: AJIKECHBI, https://lesson.academy-
aJKaaueHbl, AIKUHBI content.myschool.edu.ru/04/10
2.3 | ApomaTHuecKue 2 Bu6muotexa [JOK
YIJIEBOAOPOIbI https://lesson.academy-
content.myschool.edu.ru/04/10
2.4 | IlpupoHbIE HICTOUHUKHU 3 1 Bu6muoteka [JOK
YIJIEBOAOPOJOB U UX https://lesson.academy-
nepepadoTka content.myschool.edu.ru/04/10
Wroro no pazpeny 13 1 1

Paznen 3. Kuciaopojaconepskanue opranndeckne coeJuHeHust

3.1 | Couptel. DeHon 3 bubnmnoreka LHOK
https://lesson.academy-
content.myschool.edu.ru/04/10

3.2 | Anpnerunsl. KapOoHoBbIe 7 1 bubnmnorexka HOK

KUCHOTEI. CI0KHBIC https://lesson.academy-
3bupsl content.myschool.edu.ru/04/10

3.3 | YrueBoxsl 3 1 bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10

Wroro no pazpeny 13 1 1

Pa3nen 4. A3oTcoepikainye opraHnyeckue coeIMHeHus

4.1 | AMuHBI. AMUHOKHUCIIOTBI. 3 bu6nuorexa [IOK

benku https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no paszneny 3

Pa3znen S. BoicokoMoJIeKYJIIPHbIE COeINHECHUS

5.1 | [Inactmaccel. Kayuyku. 2 bu6muoreka [JOK

Bomokna https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no paszneny 2

OBIIEE KOJIMYECTBO 34 2 2

YACOB 110 IPOT'PAMME

11 -A KJIACC (68 YACOB, 2 YACA B HE]l,)

Ne HaumeHoBaHue pa3aesioB U TeM KoJsm4yecTBo 4acoB 3J]eKTp()]—lH],[e (uu(])pOBbIe)

n/n NporpaMmabl Bcero | KonTpoasnbie | [IpakTnyeckue o0paszoBaTeIbHbIE PeCypChI

paboThI padoThI

Paznea 1. Teopernueckne 0CHOBbI XUMHUM

11

CrpoeHue aToOMOB.
Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XAMHUYECKHX DJIEMEHTOB
JI. 1. Menneneena

5

bubnunorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/04/11
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1.2 | Ctpoenue BermiecTna. 8 1 bu6muotexa [JOK

MHoroob6pa3ue BeIecTB https://lesson.academy-
content.myschool.edu.ru/04/11
1.3 | Xumuueckue peaxkiuu 15 1 1 Bu6muotexa [JOK

https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazaeny 28 2 1
Paznen 2. Heopranuueckasi xummusi
2.1 | Meramisl 12 1 1 bubnunoreka LIOK

https://lesson.academy-
content.myschool.edu.ru/04/11

2.2 | Hemeraiibl 20 1 1 bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/04/11

2.3 | CBs13b HEOPraHUYECKHX U 2 bubnmnorexka HOK
OpPraHMYEeCKUX BEIIECTB https://lesson.academy-

content.myschool.edu.ru/04/11

Hroro no pazueny 34 2 2

Pazgen 3. Xumus 1 ;Ku3HbL

3.1 | Xumus U KU3Hb 6 bubmnoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro mo pazneny 6

OBLIEE KOJIMYECTBO 68 4 3

YACOB I10 ITPOTPAMME

11 -b KJIACC (34 YACA, 1 YAC B HEl,)

Ne HaumenoBanue pa3aenoB U TeM KoauvecTBo yacoB DuekTpoHHbIE (N (PpPOBHIE)
n/m MPOrpamMMBbI Bceero | Kontpoasnbie | [lpakTuveckue o6pa3oBaTelbHbIE PecypChI
padoThI padoTsl
Pa3znen 1. TeopeTnueckne 0CHOBbI XUMHH
1.1 | Crpoenue aTOMOB. 3 bubmuorexa [JOK
Ilepuonuueckuii 3aK0H U https://lesson.academy-
HepI/IOIlI/ILIeCKa;[ cUCTEMA content.myschool.edu.ru/04/11

XAMHUYECKHX DJIEMEHTOB
JI. 1. MenneneeBa
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1.2 | Ctpoenue BermiecTna. 4 bu6muotexa [JOK

MHoroob6pa3ue BeIecTB https://lesson.academy-
content.myschool.edu.ru/04/11
1.3 | Xumuueckue peaxkiuu 6 1 1 Bu6muotexa [JOK

https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazaeny 13 1 1
Paznen 2. Heopranuueckasi xummusi
2.1 | Meramisl 6 1 bubnunoreka LIOK

https://lesson.academy-
content.myschool.edu.ru/04/11

2.2 | Hemeraiibl 9 1 1 bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/04/11

2.3 | CBs13b HEOPraHUYECKHX U 2 bubnmnorexka HOK
OpPraHMYEeCKUX BEIIECTB https://lesson.academy-

content.myschool.edu.ru/04/11

Wroro no pazneny 17 1 2

Pazgen 3. Xumus 1 ;Ku3HbL

3.1 | Xumus U KU3Hb 4 bubmnoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazueny 4

OBLIEE KOJIMYECTBO 34 2 3

YACOB I10 ITPOTPAMME

IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC (34 HACA,1 YACB HE,)

Ne Tema ypoka KoJinuecTBo yacos DJIeKTpOHHbIe (1 (POBbIE)
n/n Bcero | Konrpoabnbie | IlpakTuuyeckue 00pasoBaTeaLHLIe pecyper!
padoThl padoThl
1. | Ilpeamer opranndeckoi 1 bu6muoreka [JOK
XHMHH, €€ BOZHUKHOBE- https://lesson.academy-
HUE, pa3BUTHE U content.myschool.edu.ru/04/10
3HA4YCHUC

28


https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

2. | Teopus cTpoeHus 1 bubmuotexa [JOK
OpTraHUYECKUX https://lesson.academy-
coequHEeHUH A. M. content.myschool.edu.ru/04/10
Bbytneposa, €€ OCHOBHbIE
MOJI0KEHUS

3. | IIpencraBienue o 1 bu6nmoreka [IOK
KJIacCU(UKALIUN https://lesson.academy-
OPraHMYECKMX BELIECTB. content.myschool.edu.ru/04/10
Howmenkiarypa
(cucremaTtuydeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpraHUYECKUX BELIECTB

4. | AnkaHbl: COCTaB U 1 bubnunorexa LIOK
CTPOCHHUE, https://lesson.academy-
TOMOJIOTHYECKHH PSII content.myschool.edu.ru/04/10

5. | Meran u 3TaH — 1 bubnuorexa [JOK
MPOCTEHIINE https://lesson.academy-
IPENCTABUTENN AIKAHOB content.myschool.edu.ru/04/10

6. | AJIKEHBI: COCTaB M 1 bubmuoreka [{OK
CTpPOEHHUE, CBOMCTBA https://lesson.academy-

content.myschool.edu.ru/04/10

7. | DTUIIeH U MPONHIIeH — 1 bubnnoreka [JOK
IIPOCTENIINE https://lesson.academy-
PEICTaBUTEIIN AIKEHOB content.myschool.edu.ru/04/10

8. | Ilpaktuueckas pabora 1 1 Bbu6mmoteka [JOK
Ne 1. «Ilomyuenue https://lesson.academy-
STHUJIEHA ¥ U3YYEHHUE €0 content.myschool.edu.ru/04/10
CBOVICTB»

9. | Ankamuensl. bBytanuen- 1 bubmmnoreka HOK
1,3 u MeTunOyraauex- https://lesson.academy-

1,3. [Tonyuenwue content.myschool.edu.ru/04/10
CHHTETUYECKOI0 KayuyKa
Y PE3UHBI

10. | AJIKUHBI: COCTaB U 1 bubmnoreka IIOK
0COOEHHOCTH CTPOCHMS, https://lesson.academy-
TOMOJIOTHYECKHH PSIL. content.myschool.edu.ru/04/10
AneruiieH —

MPOCTEUIIIHAIN
MIPEACTABUTEND AJIKUHOB

11. | Beruncnenus mo 1 but6mmorekxa [IOK
YPAaBHEHUIO XUMUYECKOU https://lesson.academy-
peaKuuu content.myschool.edu.ru/04/10

Ne Tema ypoka KosinuyecTBo 4acos DJIeKTpOHHbIe (11 (POBbIE)

n/n Bceero | KonrpoasHnbie | IlpakTuueckue | 00pazoBaTe/ibHbIE PeCypChl

paboThI paboThI

12. | Apensl: 6eH301 U 1 bu6muoreka [JOK
TOJIyOJI. TOKCHUYHOCTH https://lesson.academy-
apEHOB content.myschool.edu.ru/04/10

13. | 'eneTHueckas CBsI3b 1 bubnmnorexa LIOK
YIJIEBOAOPOJIOB, https://lesson.academy-

MMpUHAJICIKAIINX K
PAa3JIMYHBIM KjlacCaM

content.myschool.edu.ru/04/10
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14. | [IpupoaHble HCTOYHUKHU 1 bubmuotexa [JOK
YTJIEBOJOPOIOB: https://lesson.academy-
NPUPOIHBIN ra3 u content.myschool.edu.ru/04/10
MOy THBIE HEPTAHBIC
ra3bl, He()Th U MPOTYKTHI
e€ mepepaboTKu

15. | [IpupoaHble HCTOYHUKHU 1 bu6muoteka [JOK
YTJIEBOJOPOIOB: https://lesson.academy-
HPUPOIHBIN ra3 u content.myschool.edu.ru/04/10
MOy THBIE HEPTAHBIC
ra3bl, He()Th U MPOTYKTHI
e€ mepepaboTKu

16. | KonrponbHas pabora 1mo 1 1 Bbu6muoteka [JOK
paszneny https://lesson.academy-
«YTIIeBOIOPOIBI» content.myschool.edu.ru/04/10

17. | IlpenenbHble 1 bu6nunorexa LIOK
OJIHOATOMHBIE CIIUPTHI: https://lesson.academy-
METaHOJI ¥ DTaHOJI. content.myschool.edu.ru/04/10
Bopopoanas cBsizb

18. | MHOrOaTOMHBIC CITUPTHI: 1 bubnnoreka [JOK
ATUJICHIJIMKOJIb U https://lesson.academy-
TIHUIEPUH content.myschool.edu.ru/04/10

19. | ®enon: crpoenue 1 Bbu6moteka [JOK
MOJIEKYJIbl, PU3UYECKUE U https://lesson.academy-
XUMHYECKHE CBOMCTBA, content.myschool.edu.ru/04/10
IPUMEHEHHE

20. | Anpaeruasl: 1 bubmnoreka IIOK
dbopMmanbaerua u https://lesson.academy-
aneTanpaeruj. AeToH content.myschool.edu.ru/04/10

21. | OnTHOOCHOBHBIE 1 bubmnoreka IIOK
npezenbHble KapOOHOBBIE https://lesson.academy-
KHCJIOTBI: MypaBbUHAs U content.myschool.edu.ru/04/10
YKCyCHas

22. | IIpakTtuyeckas paborta 1 1 bubmuoteka [IOK
Ne 2. «CsoiicTBa https://lesson.academy-
pacTBopa yKCyCHOI content.myschool.edu.ru/04/10
KHUCIIOTBD

23. | CreapuHoBas u 1 bubmuoteka [IOK
OJICMHOBAs KMCJIOTHI, KaK https://lesson.academy-
MPEJICTABUTENN BBICIIIUX content.myschool.edu.ru/04/10
KapOOHOBBIX KUCIIOT

Ne Tema ypoka KosmmyecTBo yacoB DJieKTpoHHBIe (HU(PPOBHIE)

n/n Bcero | Konrpoabnbie | IlpakTuuyeckue o0pa3oBaTe/ibHbIEe PeCypchl

padoThl padoThl

24. | Mbl1a Kak COJIY BBICIIHNX 1 bubnunorexa LIOK
KapOOHOBBIX KHUCIIOT, UX https://lesson.academy-
MOIOLLIEE IEUCTBUE content.myschool.edu.ru/04/10

25. | CrnoxHbIe 3QHUPHI KaK 1 bubnuotexa [JOK

IIPOU3BOIHBIE
KapOOHOBBIX KHCIOT.

https://lesson.academy-
content.myschool.edu.ru/04/10
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I'maponns cnoxHbIX
3¢hupoB
26. | XXupsl: rugponus, 1 Bu6muotexa [JOK
IpUMEHEHHUE, https://lesson.academy-
Ouosornyeckas poib content.myschool.edu.ru/04/10
YKUPOB
27. | YriueBoabl: COCTaB, 1 bubnunorexa LIOK
Kiaccuukarms. https://lesson.academy-
Baxxueiimme content.myschool.edu.ru/04/10
MIPEACTABUTEIH:
TIII0K03a, PPYKTO3a,
caxaposa
28. | Kpaxmai 1 1emnoino3a 1 Bubmuotexa [JOK
KaK MPUPOIHBIE https://lesson.academy-
TOJIMMEDBI content.myschool.edu.ru/04/10
29. | KonTposbHas padboTa 1o 1 1 bubnnorexa [JOK
pasneny https://lesson.academy-
«Kucnopoacoaepxarue content.myschool.edu.ru/04/10
OpraHUYEeCKHE
COCTMHCHUS
30. | AMUHBI: METHJIAMUH U 1 bubnunoreka LIOK
AHWUJIUH https://lesson.academy-
content.myschool.edu.ru/04/10
31. | AMUHOKHUCIOTBI Kak 1 bubnunoreka LIOK
am(poTepHbIe https://lesson.academy-
OPraHMYEeCKHE content.myschool.edu.ru/04/10
COCIMHEHMUS, UX
OMoIOrnYecKoe
3HayeHue. [lentubl
32. | benku Kak MPUPOTHBIC 1 bubmuoreka [JOK
BBICOKOMOJIEKYISAPHBIE https://lesson.academy-
COETMHEHUS content.myschool.edu.ru/04/10
33. | OCHOBHBIC TIOHATHS 1 bubmmoreka [IOK
XUMUH https://lesson.academy-
BBICOKOMOJIEKYIIIPHBIX content.myschool.edu.ru/04/10
COeTMHEHNN
34. | OcHOBHBIE METOIBI 1 bu6anoreka LIOK
CHHTE3a https://lesson.academy-
BBICOKOMOJIEKYJIAPHBIX content.myschool.edu.ru/04/10
COEIMHEHUH.
[InacTmaccel, KaydykH,
BOJIOKHA
OBHIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOTPAMME

11-A KJIACC (68 YACOB, 2 YACA B HE1.)

anep. XUMUYECKHN d1e-
MeHT. M3oronsl. CtpoeHue

Ne Tema ypoka KosmmyecTBo yacoB JJieKTpoHHBIe (HU(PPOBHIE)

n/m Bcero | KonTpoabnbie | IlpakTnueckue o0pa3oBaTesbHbIE pecypchbl
padoTsl padoThl

1. | Arom. CocTaB aTOMHBIX 1 bu6mmoreka [JOK

https://lesson.academy-

content.myschool.edu.ru/04/11
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AIIEKTPOHHBIX 000JI0UEK
aTOMOB

cucreMax. MIcTUHHBIE U
KOJUIOMIHBIC PACTBOPHI.

2. | Knaccudukanus Xxumu- 1 bubmumoreka [IOK
YECKHUX 3JIEMEHTOB (s-, P-, https://lesson.academy-

d-, f-anementsr). Pacripe- content.myschool.edu.ru/04/11
JIEJIEHUE JIEKTPO-HOB MO
ATOMHBIM OpOUTAIISIM

3. | Ilepuonuueckuii 3aKOH U 1 bu6mmoreka [IOK
Ilepronnueckas cucrema https://lesson.academy-
XUMUYECKHUX IEMEHTOB content.myschool.edu.ru/04/11
J. . MeHnaeneesa, CBSI3b C
COBPEMEHHOM TeopueH
CTPOEHHUSI aTOMOB

4. | 3aKOHOMEPHOCTH HU3MeE- 1 bubnuorexa [JOK
HEHUS CBOWCTB XMMHUYEC- https://lesson.academy-

KMX 3JIEMEHTOB 1 00pa3y- content.myschool.edu.ru/04/11
€MBIX UMH MPOCTHIX U

CJIOKHBIX BEILECTB 10

TPYIIIaM U MEPUOIAM.

3HavyeHHE NIePUOANIEC-KOTO

3aKOHA ¥ CUCTEMBI

XUMUYECKHUX JIEMEHTOB

J.1.MeHnneneena B

pa3BUTUU HAYKHU.

5. | Cucremaruzanus u 1 bubnuorexa [JOK
000011IeHrEe 3HAHU T10 TEME https://lesson.academy-
«CTpoeHue aToMma. content.myschool.edu.ru/04/11
Ileproauueckuii 3aK0H U
nepruoIuyecKasi cuctemMa
XUMHUYECKUX AIIEMEHTOB /.

. Mengeneea»

6. | CtpoeHue BemiecTna. 1 bubnnoreka [JOK
Xumudeckas CBSI3b, €€ https://lesson.academy-

BUJBI; MEXaHU3MbI content.myschool.edu.ru/04/11
00pa3zoBaHus KOBAJIEHTHOM
cBs3u. BogopoaHas cBsi3b.

7. | BaneHTHOCTb. DIEKTpO- 1 bubnnorexka [JOK
OTpULIATeNbHOCT. CTENeHb https://lesson.academy-
okuciaenus. MoHHas cBS3b. content.myschool.edu.ru/04/11

8. | BemecTBa MONEKyISIPHOTO 1 bubnmnoreka [JOK
Y HEMOJIEKYJIIPHOT O https://lesson.academy-
CTpOCHUS. THIIBL KpHuCTaJI- content.myschool.edu.ru/04/11
JUYECKUX PEIIETOK U
CBOMCTBA BEILIECTB

Ne Tema ypoka KosnuecTBo yacos DJIeKTpOHHbIe (1 (POBbIE)

n/n o0pa3oBaTeJibHbIe pecypchl

Bcero | KonTpoabnbie | IlpakTnueckue
padoTsl padoThl
9. | lloHsATHE O AUCIIEPCHBIX 1 bubnuotexa [JOK

https://lesson.academy-
content.myschool.edu.ru/04/11
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10. | CiocoObI BeIpakeHUS 1 bubnmoreka [JOK
KOHIIEHTpallUd PacTBOPOB https://lesson.academy-

content.myschool.edu.ru/04/11

11. | Pemecnue 3a1a4 ¢ 1 bubmuoreka [JOK
WCTIOJIb30BAHUEM MTOHATHI https://lesson.academy-
"MaccoBast 10JIs content.myschool.edu.ru/04/11
pacTBOpEHHOTO BellecTra',

"MoJIipHasi KOHIIEHTpaus'"

12. | Knaccuduxkanus u 1 bubmuorexa [JOK
HOMEHKJIaTypa https://lesson.academy-
HEOPraHM4IeCKMX content.myschool.edu.ru/04/11
coeMHeHuI. ['eHeTnueckas
CBSI3b HEOPraHUYECKHX
BEILECTB PA3JIMYHBIX
KJIACCOB.

13. | Cucremaruzanus u 1 bu6mmoreka [IOK
000011IeHrEe 3HAHU T10 TEME https://lesson.academy-
"CTpoeHHUE BEIECTBA. content.myschool.edu.ru/04/11
MHoroob6pa3ue BemecTs"

14. | KontponbHas pabora 1mo 1 1 bubnnorexa [JOK
teMmaM "CtpoeHue aToma. https://lesson.academy-
[NepuoanyecKuii 3aK0H U content.myschool.edu.ru/04/11
[lepuoaunueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB [].

H. Menneneena",
"CTpoeHue BelecTna.
MHuoroo6pasue BemiecTs"

15. | Knaccuduxarnus 1 bubnuotexa [JOK
XUMHUYECKHUX PEAKIUH B https://lesson.academy-
HEOPraHWYECKOH U content.myschool.edu.ru/04/11
OpraHUYECKON XHUMUH.
3aKoH COXpaHEHUsI MaCChl
BEILIECTB; 3aKOH
COXpaHEHUS U
MpEBpAILCHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIUIX

16. | TemnoBeie A3 heKxThI 1 bubnuoreka [IOK
XUMHYECKHUX PEAKIIHMN. https://lesson.academy-
TepMOXUMHUYECKHE content.myschool.edu.ru/04/11
ypaBHeHUs. Beraucnenus mo
YpaBHEHUSAM XUMUUYECKHUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM.

Ne Tema ypoka KosnuecTBo yacos DJIeKTpOHHbIe (11 (POBbIE)

n/n o0pa3oBaTebHbIE Pecypchl

Bcero | KonTpoabnbie | IlpakTnueckue
padoTsl padoThl
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17. | CxopocTb XUMHYECKON 1 bubmuoreka [IOK
peakiuu, €€ 3aBUCUMOCTb https://lesson.academy-

OT Pa3IUYHBIX (PAKTOPOB. content.myschool.edu.ru/04/11
Karanus u xaTanuszatopsl.

I'omorennsie u

reTepOreHHbIEC PEaKIIH.

18. | IlpakTuueckas pabora 1 1 bubmumoreka [IOK
Ne 1 o teme "Bnusnue https://lesson.academy-
pas3In4HBIX (PaKTOPOB HA content.myschool.edu.ru/04/11
CKOPOCTb XUMHUYECKOM
peakuun"

19. | O6parumeie U 1 bubnuorexa [JOK
HeoOpaTUMBbIE peaKLUu. https://lesson.academy-
XHUMHUYECKOE PaBHOBECHE content.myschool.edu.ru/04/11

20. | DnekTponuTUYecKas 1 bubnnoreka [JOK
muccouuanus. CuibHbIE U https://lesson.academy-
CI1a0bIe ANEKTPOIIUTHI. content.myschool.edu.ru/04/11
CreneHb AMCCOIMALINH.

21. | DaeKTpoIUTHYECKAs 1 bubnnorexa [HJOK
nuccormarmd. [loasarue o https://lesson.academy-
BOJIOPOJTHOM ITOKa3aTese content.myschool.edu.ru/04/11
(pH) pactBopa. Peakiuu
MOHHOTO OOMEHa.

22. | I'maponn3 OpraHuvdecKux u 1 bubnnorexka [JOK
HEOPraHUYECKUX BELIECTB https://lesson.academy-

content.myschool.edu.ru/04/11

23. | OKHCIIUTEIBHO- 1 bu6mmoreka [IOK
BOCCTAHOBUTEIIbHBIC https://lesson.academy-
peakin. Baxueiime content.myschool.edu.ru/04/11
OKUCITTUTENH U
BOCCTAaHOBHUTEIHN

24. | MeTtona dIIeKTPOHHOTO 1 bubnnorexka [JOK
(371EKTOHHO-MOHHOT'0) https://lesson.academy-
Oasianca content.myschool.edu.ru/04/11

25. | DAEeKTpOIU3 PacTBOPOB U 1 bubnuoreka [IOK
pacIuIaBoOB BEILIECTB https://lesson.academy-

content.myschool.edu.ru/04/11

26. | Pemenue 3a1a4 pa3iInyHbIX 1 bubnuoreka [IOK
THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

27. | CucremaTtu3anus u 1 bubmuorexa [JOK
000011IeHrEe 3HAHU I10 TEME https://lesson.academy-
"XuMHUECKUe peakiuu” content.myschool.edu.ru/04/11

28. | KonrpomnbHas pabdora 1mo 1 1 bubnnorexka [JOK
TeMe "XuMudyeckue https://lesson.academy-
peakuun" content.myschool.edu.ru/04/11

Ne Tema ypoka KosinuecTBo yacos DJIeKTpOHHbIe (1 (POBbIE)

n/n Bcero Kon’rpo.m;mﬂe l'lpaKanecm/Ie oﬁpaaoBaTenbnme pecypert

padoTsl padoThl
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29. | Meramisl, UX MOJOKCHHE B 1 bubnmoreka [JOK
[lepuoauueckoii cucteme https://lesson.academy-
XUMHYECKHX JIEMEHTOB /1. content.myschool.edu.ru/04/11
H. MeunneneeBa u
0COOEHHOCTH CTPOCHHUS
aToMoB. O01ue
¢du3nveckre CBONCTBA
METaJUIOB

30. | CrutaBbl METAJLIOB. 1 bubnmoreka [JOK
DIIEKTPOXUMUYECKUN P https://lesson.academy-
HAIPSKEHUH METAIIOB content.myschool.edu.ru/04/11

31. | OOGmast xapaKTepuCTHKA 1 bubnmoreka [JOK
MeTaiioB [A-Tpynmnbl https://lesson.academy-
I[TeproanyecKoil CUCTEMBI content.myschool.edu.ru/04/11
XUMUYECKUX AIIEMEHTOB.

Harpuii n xanuii:
nosyuyeHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBA,
MPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHEHHI

32. | OOmiast xapakTepuCTHKa 1 bubnmnoreka [JOK
metaiios ||A-rpynimsl https://lesson.academy-
HepHOHHqCCKOﬁ CUCTEMBI COﬂtht.mVSChOOl.edU.rU/04/11
XUMUYECKHUX DJIEMEHTOB.

Marnuii u KanbUui:
noJy4eHue, PU3nIecKue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHUE TTPOCTHIX
BEILECTB U UX COCIMHEHUM

33. | X)KécTkocTh BOJIBI U 1 bubnuotexa [JOK
CHocoO0bl €€ yCTpaHeHus https://lesson.academy-

content.myschool.edu.ru/04/11

34. | AmoMHHHUI: TIOJTyYEHUE, 1 bubnuotexa [JOK
buznyecKrue 1 XUMUYECKHE https://lesson.academy-
CBOICTBA, MPUMEHEHHE. content.myschool.edu.ru/04/11
AmMdoTepHbIe cBOICTBA
OKCH/JIa ¥ TUJIPOKCHA
AITIOMUHUS,

TUAPOKCOKOMIUICKCHI
AITIOMUHMS, UX TPUMEHEHUE

35. | Xumuueckre CBOMCTBA 1 bubnuotexa [JOK
Xpoma, MeU U UxX https://lesson.academy-
COeTMHEHU content.myschool.edu.ru/04/11

36. | Xumuueckue CBOMCTBa 1 bubnmnoreka [JOK
IIMHKA, JKeJIe3a U UX https://lesson.academy-
COeMHEHHU content.myschool.edu.ru/04/11

Ne Tema ypoka KosnuecTBo yacos JJIeKTpOHHbIe (1 (POBbIE)

n/n o0pa3oBaTeJibHbIe pecypchl

Bcero | KonTpoabnbie | IlpakTnueckue
padoTsl padoThl
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37. | Ilpaktuyeckas pabora 1 1 bubnmoreka [JOK
No 2. "Pemenue https://lesson.academy-
AKCIIEPUMEHTATIBHBIX 33714 content.myschool.edu.ru/04/11
1o Teme «MeTajibi»"

38. | Pemenue 3a1a4 pa3inyHbIX 1 bubmmoreka [JOK
THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

39. | O6obmeHue n 1 bubnmoreka [JOK
CHCTEeMAaTH3alHs https://lesson.academy-
W3YYCHHOTO MaTepuaa 1o content.myschool.edu.ru/04/11
teme "MeTtaib"

40. | KontponpHas pabota o 1 1 bubmumoreka [IOK
teme "MeTaubr" https://lesson.academy-

content.myschool.edu.ru/04/11

41. | HemeTtaiibl, MX MOJIOKEHHUE 1 bu6mmoreka [IOK
B [leproanueckoit cucreme https://lesson.academy-
XHMHYECKUX IEMEHTOB /1. content.myschool.edu.ru/04/11
H. MeupneneeBa n
0COOEHHOCTH CTPOCHUS
aTOMOB

42. | ®dusnueckue CBOMCTBA 1 bu6mmoreka [IOK
HEMETAaJUIOB. AJUIOTPONHS https://lesson.academy-
HEMETAJIOB (Ha IPUMEpE content.myschool.edu.ru/04/11
KHCJIOPO/JIa, Cephl, pocdopa
U yTIepoja)

43. | Bomopoa: nony4enue, 1 bu6mmoreka [JOK
buznUecKue 1 XUMHUIECKIE https://lesson.academy-
cBolicta. ['uapuasl content.myschool.edu.ru/04/11

44, | T'amoreHsl: HaXOXKJICHUE B 1 bu6mmoreka [IOK
HOpUpOJE, CIIOCOOBI https://lesson.academy-
noyty4deHus1, Gu3n4ecKue u content.myschool.edu.ru/04/11
XHMHYECKHUE CBOMCTBA

45. | 'aoreHoBOIOPO/IBI. 1 bubnuotexa [JOK
Baxueiimme https://lesson.academy-
KUCIIOPOICOIEPKALINE content.myschool.edu.ru/04/11
COEJIMHEHMS TaJIOTEHOB

46. | Kucnopox: nabopatopusie u | 1 bubmmorexa [IOK
MIPOMBIIIJICHHBIE CTIOCOOBI https://lesson.academy-
MOJTy4eHus1, PU3NYECKUE U content.myschool.edu.ru/04/11
XHMHYECKHE CBONCTBA.

O30H. [IpumeHeHne
KHCJIOPOJIa M O30HA

47. | PemeHnue 3a1a4 pa3iMuHbIX 1 bubmuorexa [JOK
THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

48. | Cepa: HaxOXJICHHE B 1 bubnuoreka [IOK
pUPOJIE, CIIOCOOBI https://lesson.academy-
HONIy4eHuUs, PU3NUECKUE U content.myschool.edu.ru/04/11
XUMHUYECKHE CBOMCTBA

Ne Tema ypoka KosnuecTBo yacos DJIeKTpOHHbIe (1 (POBbIE)

wn Bcero | KonTpoabnbie | IlpakTnueckue oGpasoBaTeiILHble pecyper!

padoTsl padoThl
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49. | CepoBonopon, Cyib(usl 1 bubmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11
50. | Kucnopoaconepxarue 1 bubnmoreka [JOK
COCJTMHEHUS CEPBI. https://lesson.academy-
OcobeHHOCTH CBOIICTR content.myschool.edu.ru/04/11
CEpPHOM KHUCIIOTBI

51. | A30T: HaXOXKIECHUE B 1 bu6mmoreka [IOK
pUpPOJE, CIIOCOOBI https://lesson.academy-
MOJTy4eHUS, (bHSquCKI/IC u content.myschool.edu.ru/04/11
XMMHYECKHE CBOMCTRA.
AMMMaK, HUTPUIBI.
IIpumeHenue a3ora u ero
coenMHEHUN. A30THEBIE
ya00peHus

52. | Kucnopoacoaepxaniue 1 bu6mmoreka [JOK
COCJIMHEHMST a30Ta. https://lesson.academy-
Oco0eHHOCTH CBOICTB content.myschool.edu.ru/04/11
a30THOM KHCJIOTEI
53. | docdop: HaXOXKICHHUE B 1 bubnnoreka [JOK
IpUPOJE, CIIOCOOBI https://lesson.academy-
MOJIyYEeHHUS, (1)I/I3I/I‘ICCKI/Ie u content.myschool.edu.ru/04/11
XHMHYSCKHE CBOMCTRA.
®dochuasr u hpochun

54. | Okcunsl dochopa, 1 bu6mmorexa [IOK
dochopcoaepxamnime https://lesson.academy-
kucotel. Comu pocdopHoit content.myschool.edu.ru/04/11
KHCIIOTHI

55. | Yruepon: Haxox/AeHUE B 1 bu6mmoreka [JOK
MPUPOAE, ALTOTPOITHBIE https://lesson.academy-
MO,[[I/I(I)I/IKaHI/II/I, (bI/I3I/ILIeCKI/Ie Content.m\/SChOOI.edU.rU/04/11
1 XUMHYECKHEe CBOMCTBA,
npuMmeHnenue. Okeng
yriepona (II), oxcup
yriepona (IV), yronasnas
KHCJI0Ta U €€ COJIU

56. | KpemHuii: HaxoxaeHue B 1 bubnuoreka [IOK
PUPOJIE, CIIOCOOBI https://lesson.academy-
MOJIyYEeHHUS, (I)I/I3I/ILICCKI/IC u content.myschool.edu.ru/04/11
XHMHYSCKHE CBOMCTBA.
Oxkcua kpemaus(IV),
KpPEMHHEBAasi KHCIIOTA,
cunukarel. [Ipumenenue
KPEMHHS M €70 COCTMHEHUM.
Creki1o0, €ro noJyiy4eHue,
BHJIbI CTEKJIA

57. | Pemienue 3a1a4 pa3nugHbIX 1 bubmuorexa [JOK
THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

Ne Tema ypoka KosinuecTBo 4acon DJIeKTpOHHbIe (11 (POBbIE)

n/n Bcero | Kourpoabnbie | IIpakTuueckue o0pa3oBaTeJibHbIe pecypchl

padoTsl padoThI
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58. | [Ipaktuyeckas pabora Ne 1 bubmuoreka [IOK
3. «Pemenue https://lesson.academy-
AKCIIEPUMEHTATIBHBIX 33714 content.myschool.edu.ru/04/11
o TeMe "HemeTamibl'"»

59. | Cucremaruzanus u 1 bubmmoreka [JOK
000011IeHrEe 3HAHU I10 TEME https://lesson.academy-
"Hemeraminr" content.myschool.edu.ru/04/11

60. | KouTposbHas paboTa 1o 1 bubmuorexa [JOK
teme "Hemeramnsr" https://lesson.academy-

content.myschool.edu.ru/04/11

61. | Heoprannueckue u 1 bubmuorexa [JOK
OPraHUYECKHUE KHUCIIOTHI. https://lesson.academy-
Heopranudeckue n content.myschool.edu.ru/04/11
OpraHUYeCKHE OCHOBAHUS

62. | AMdorepHbIe 1 bubnunoreka [JOK
HEOPraHUYECKUE U https://lesson.academy-
OpraHMYecKHe COETHUHEHUS. content.myschool.edu.ru/04/11
I'enernueckas cBsA3b
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

63. | Poib xumMuu B oOecrieueHHN 1 bubmuorexa [JOK
3KOJIOTHYCCKOM, https://lesson.academy-
9HEPreTUYECKOM M MHUIIEBOM content.myschool.edu.ru/04/11
0€30MacHOCTH, pa3BUTUU
MEAUIIHBI

64. | IlpeacraBnenust 00 00X 1 bubnuorexa [JOK
HAy4YHBIX IPUHLIUAIIAX https://lesson.academy-
IPOMBILIIJIEHHOTO content.myschool.edu.ru/04/11
MOJTyYeHUs] BaXKHEUIIINX
BEII[ECTB

65. | YenoBek B MHpE BELIECTB U 1 bubnuoreka [IOK
MaTepHaloB https://lesson.academy-

content.myschool.edu.ru/04/11

66. | Xumus u 310pOBbe 1 bubnuoreka [IOK
YeJI0BeKa https://lesson.academy-

content.myschool.edu.ru/04/11

67. | KocMernueckue u 1 bu6mmoreka [JOK
napgroMepHbIE CPEICTBA. https://lesson.academy-
briToBast xuMust content.myschool.edu.ru/04/11

68. | XuMHs B CTPOUTEIBCTBE. 1 bubnnoreka [JOK
Baxxneinue cTrpouTenbHbIE https://lesson.academy-
Y KOHCTPYKI[HOHHBIE content.myschool.edu.ru/04/11
MaTepuabl

OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOT'PAMME

11 -B KJIACC (34 YUACA, 1 YAC B HE]L.)
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Ne

Tema ypoka

KonuuyecTBo yacoB

JJIeKTpOHHbIe (11 (POBbIE)

n/n o0pa3oBaTe/ibHbIe pecypchl
Bceero | Konrpoabnbie | IlpakTtuuyeckue
padoThl padoThl

1. | XuMHUYCCKHIA 3JIEMEHT. 1 bubmuoreka [JOK
ATOM. DIIeKTpOHHAS https://lesson.academy-
KOH(l)I/IpraI_II/ISI aTOMOB content.myschool.edu.ru/04/11

2. | Ilepmonuueckuii 3aKOH U 1 bu6mmoreka [IOK
Ilepronnueckas cucrema https://lesson.academy-
XUMHYECKHUX SJIEMEHTOB content.myschool.edu.ru/04/11
J. . Menneneena, ux
CBSI3b C COBPEMEHHOM
TEOpPUEH CTPOCHHS aTOMOB

3. | 3akoHOMEpHOCTH 1 bubnmoreka [JOK
W3MCHCHUS CBOMCTB https://lesson.academy-
XUMHUUYECKUX JIEMEHTOB U content.myschool.edu.ru/04/11
HUX COCIMHCHHUH I10
TPYIIIaM U MEPUOIAM.
3HadeHue
MEePUOIUYECKOr0 3aKOHA U
CHCTEMBI XUMHUYCCKHUX
anemenToB JI.11.
MenneneeBa B pa3BUTUHI
HayKd

4. | CtpoeHue BeliecTsa. 1 bubnnorexa [HOK
XumMmudeckas CBs3b, €€ https://lesson.academy-
BUJIbI; MEXAHU3MBbI content.myschool.edu.ru/04/11
00pa3oBaHMs KOBAJIEHTHOM
cBsi3u. BogopoaHas cBsi3b

5. | BaneHTHOCTSG. 1 bu6mmoreka [JOK
DIIEeKTPOOTPULIATETHHOCTb. https://lesson.academy-
Crelnedb OKACIIEHHS. content.myschool.edu.ru/04/11
BemectBa MoJiekynsipHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHUS

6. | [loHsaTHE O TUCTIEPCHBIX 1 bubnuoreka [IOK
cucteMmax. IcTuHHBIE U https://lesson.academy-
KOJIJIOMTHBIE PACTBOPHI. content.myschool.edu.ru/04/11
MaccoBast 10 BelecTBa
B pacTBOpE

7. | Knaccudukauus u 1 bubnnorexka [JOK

HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHECHMI.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX BELIECTB,
Pa3JIMYHBIX KJIACCOB

https://lesson.academy-
content.myschool.edu.ru/04/11

Tema ypoka

KoauvecTBO YyacoB
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Ne Bcero | Kontpoabusie | IlpakTuyeckue JJIeKTpOHHbIe (11 (POBbIE)

n/n padoTsl padoThl 00pa3oBaTeJIbHbIE PeCYPChI

8. | Kmaccuduxamms 1 bubnmoreka [JOK
XUMUYECKHUX PEaKLUi B https://lesson.academy-
HEOPraHMYECKOH U content.myschool.edu.ru/04/11
OPraHUYeCKON XUMHH.
3aKoH COXpaHEHUsI MaCChl
BEILIECTB; 3aKOH COXpaHe-
HUS U IPEBPALLICHUS
SHEPrUU MPU XUMHYECKUX
peaKLIHIX

9. | CKkopoOCTh peakiuu. 1 bubmuorexa [JOK
OOpaTtuMmble peakuu. https://lesson.academy-
XHWMHYECKOE PAaBHOBECHE content.myschool.edu.ru/04/11

10. | IlpakTryeckas padbora 1 1 bubnnoreka [JOK
Ne 1. «Bnusinue https://lesson.academy-
pa3Iu4HbIX (1)aKTOpOB Ha content.myschool.edu.ru/04/11
CKOPOCTb XUMHYECKOU
pEAKLIHMY

11. | DnexkTponuTHyuecKas 1 bubnnorexa [JOK
nuccormarmd. [loasarue o https://lesson.academy-
BOJIOPOJHOM II0Ka3aTese content.myschool.edu.ru/04/11
(pH) pactBopa. Peakiuun
MOHHOTO OOMEHa.
I'maponus opraHUuYecKux 1
HEOPraHWYECKUX BEUIECTB

12. | OxucnureabHO- 1 bubmuorexa [JOK
BOCCTAHOBUTEIIbHBIC https://lesson.academy-
peakiuu. [lonsrue 06 content.myschool.edu.ru/04/11
ANEKTPOJIU3E PACIIABOB U
pacTBOPOB coeit

13. | KonTtponbHas pabora 1mo 1 1 bubnnoreka [JOK
pasneny «Teopernueckue https://lesson.academy-
OCHOBBI XUMUH) content.myschool.edu.ru/04/11

14. | Metanbl, UX IOJIOKECHHE 1 bu6nmoreka [JOK
B [lepronnueckon https://lesson.academy-
CHCTEME XUMUUECKUX content.myschool.edu.ru/04/11
anemenToB /1. 1. Menne-
JeeBa U 0COOEHHOCTH
ctpoenust atoMoB. O061IIe
buznyeckue cBoiicTBa
METAJIJIOB

15. | CraBbI METAILIOB. 1 bubmuorexa [JOK
DIIEKTPOXUMUYECKAN P https://lesson.academy-
HaHpH)KeHI/Iﬁ METAJLJIOB content.myschool.edu.ru/04/11

16. | XumMuueckue CBOKCTBa 1 bu6mmorexa [IOK

BAKHEUIIINX METAIIJIOB
(HaTpwMii, KN, KaJTbITHA,
MarHuii, aTFOMUHHIN) U UX
COeTMHEHNN

https://lesson.academy-
content.myschool.edu.ru/04/11

Tema ypoka

KosmuecTBO 4acoB
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Ne Bcero | Kontpoabusie | IlpakTuyeckue JJIeKTpOHHbIe (11 (POBbIE)

n/n padoTsl padoThl 00pa3oBaTeJIbHbIE PeCYPChI

17. | Xumuyeckue CBOKCTBa 1 bubmuorexa [JOK
XpoMa, MEJIU ¥ X https://lesson.academy-
COEIMHEHUI content.myschool.edu.ru/04/11

18. | Xumuueckue cBOMCTBA 1 bu6mmoreka [IOK
LIMHKA, JKeJIe3a U UX https://lesson.academy-
COeIMHEHU content.myschool.edu.ru/04/11

19. | IlpakTuyeckas padora Ne 1 1 bubnuorexa [JOK
2. "Pemenue https://lesson.academy-
SKCHEPUMEHTAIILHBIX content.myschool.edu.ru/04/11
3a/1a4 1o TeMe
«Metamaby»"

20. | Hemeramibl, ux 1 bubmuoreka [JOK
nosioxenue B [lepuonu- https://lesson.academy-
YeCKOU CHCTEMe XMMUYEC- content.myschool.edu.ru/04/11
Kux 35eMeHToB [. 1.

MenpeneeBa u ocoOeH-
HOCTHU CTPOEHHUS aTOMOB

21. | ®usnyeckue CBOMCTBA 1 bu6mmoreka [IOK
HEMETaJUIOB. AJUIOTPONHS https://lesson.academy-
HEMETAJIOB (Ha IPUMEpPE content.myschool.edu.ru/04/11
KHCJIOPOJia, CEPHI,
docdopa u yriaeponaa)

22. | XuMH4YeCcKHe CBOMCTBA 1 bubmuorexa [JOK
raJoreHoB, CEPbl U X https://lesson.academy-
COCIMHEHUT content.myschool.edu.ru/04/11

23. | XuUMHYECKHE CBOMCTBA 1 bu6mmoreka [IOK
a3ora, Gocodpa u ux https://lesson.academy-
COeUHEHUI content.myschool.edu.ru/04/11

24. | XuMH4UecKHe CBOMCTBA 1 bu6nmoreka [JOK
yIJIepoJa, KpeMHUS U UX https://lesson.academy-
COeTMHEHU content.myschool.edu.ru/04/11

25. | [IpumeHeHHnEe BaKHEHIIINX 1 bubnnoreka [JOK
HEMETaJJIOB M UX https://lesson.academy-
COETMHEHMIT content.myschool.edu.ru/04/11

26. | O600menne u 1 bu6mmoreka [JOK
crucTeMaTu3alus 3HaHUI https://lesson.academy-

o TeMe «HemeTamibDy. content.myschool.edu.ru/04/11
Brruncnenus o ypasHe-

HUSIM XUMHUYECKUX

peaKkui 1 TepMOXHMHU-

YECKUE PacyEThI

27. | Ilpaktuyeckas pabora Ne 1 1 bubnuorexa [IOK
3. «Pemenue https://lesson.academy-
IKCIIEPUMEHTAIBHBIX content.myschool.edu.ru/04/11
3a/1a4 1o TeMe
"Hemeraminl'"»

28. | KonrpomnbHas pabdora 1mo 1 1 bubnnoreka [JOK

TeMaM «MeTaubl» U
«HemeTtaiien)

https://lesson.academy-
content.myschool.edu.ru/04/11

Tema ypoka

Kosm4yecTBo yacoB
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Ne Bcero | Kontpoabusie | IlpakTuyeckue JJIeKTpOHHbIe (11 (POBbIE)

n/n padoTsl padoThl 00pa3oBaTeJIbHbIE PeCYPChI

29. | Heopranuueckue u 1 bubmumorexa [IOK
OPTraHUYEeCKUE KHUCIIOTHI. https://lesson.academy-
Heopranuueckue u content.myschool.edu.ru/04/11
OpPraHUYE€CKUE OCHOBAHMUS

30. | AmdorepHbie 1 bubmmoreka [JOK
HEOPraHUYECKUE U https://lesson.academy-
OPraHUYECKHE content.myschool.edu.ru/04/11
COCTUHECHHUS.
I'eneTnueckas cBs3b
HEOPTaHWYECKUX U
OPraHUYECKHUX BEIIECTB

31. | Ponb xumuu B 1 bubnmoreka [JOK
obecrieueHun https://lesson.academy-
IKOJIOTHYECKOMH, content.myschool.edu.ru/04/11
SHEPreTUYECKOn u
MHIIEBOI OE30I1aCHOCTH,
pa3BUTUU MEJIULIMHBI

32. | IIpencraBienus 00 oOmuUX 1 bubnnorexa [JOK
Hay4HbIX NPUHIIMIIAX https://lesson.academy-
TIPOMBIIILIEHHOTO content.myschool.edu.ru/04/11
MOJIyYEHUs1 Ba)KHEUILINX
BEIECCTB

33. | UenoBek B MHpE BEIIIECTB 1 bu6mmoreka [IOK
Y MaTepHAJIOB https://lesson.academy-

content.myschool.edu.ru/04/11

34. | Xumus u 310pOBbe 1 bubnuoreka [IOK

YyeJoBeKa https://lesson.academy-
content.myschool.edu.ru/04/11
OBUIEE KOJIMYECTBO 34 2 3
YACOB I10 TTPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumumst, 10 wmace/ Tabpuwensa O.C., OOmecTBo ¢ OrpaHUYCHHON
OTBETCTBEHHOCTBIO «[PODA»; AkimuonepHoe oOmectBo «31aTenbcTBO
«IIpocsemenue»

Xumumst, 11 wmace/ Tabpuwensa O.C., OOmecTBo ¢ OrpaHUYCHHON
OTBETCTBEHHOCTBIO «[PODA»; AkimuonepHoe oOmectBo «31aTenbcTBO

«ITpoceemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Meroanueckoe nocodre — 6a30BbIi

ypoBeHb» - M.: JIpoda 2022 rog.

O.C.I'abpuensn, MW.I'.OctpoymoB, «OOmas XuMus B TecTax, 3ajgayax,
ynpaxknenusx. 11 kimace» — M.: ipoda, 2023 ro.

O.C.I'abpuensn, II.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKy». — M.: [Ipoda, 2021 T.
O.C.I'abpuensu, I'.I'.JIeicoBa, A.I'.BBenmenckas «Xumms 11 xiacc:
HacronpHas kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.
O.C.TI'abpuensu, [I'.I'.JIeicoBa, A.I'BBemenckas «Xumus 11 xkmacc:
HacronpHas kaura juist yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.
O.C.I'abpuensn, I1.B.PemeroB, U.I'.OctpoymoBa «3agaun 1Mo XUMHH H
crioco0bI ux pemeHus» - M.: «Jlpoday», 2021ro.

B.I'. JlenncoBa «Xumus 11 kmacc moypouHble IUIaHbI MO Y4YEOHUKY
O.C.I'abpuensna, I'.I'.JIeicoBoit» - Boarorpag» VYuwmrens 2018rog.
8. M.A.Pg6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumum 11 xmacey, -
M.: Dx3amen, 2019r.

O.C.I'abpuensa, N.I.octpoymMoB «XUMHUYECKHI SKCTIEPUMEHT B TTkoje 11

Kiace»; - M.: JIpoga. — 2019 rox.
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HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru ['azeta «Xumus» u caiit jis yuurens «5 uay Ha
YPOK XUMHID)
http://him.1september.ru Enqunas xomekmus [{OP: [IpenmeTnas Kommekius
«XUMUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAay4HBIC
skcriepuMeHThl: Xxumusi. Komnekuust Poccniickoro o0meo0pa3oBaTenbHOTO
nopTana
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickas onumIiiaaa mKOJIbHUKOB MO0 XUMUU
http://chem.rusolymp.ru Opranuyeckasi XuMusi: JJIEKTPOHHBIN yUeOHUK IS
CPEIHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru  OCHOBbI =~ XUMUH:  BJICKTPOHHBIN
y4eOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEHK: XUMUS
http://www.chemistry.ru  JlucraHniioHHass  OJlMMIIMaJa 1O  XUMUHU:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIA MPOEKT
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Ilpunoocenue
Kk Paboueti npoepamme no buonozuu

cpedHezo 0bue2o 0opa308aHUs.

(10-11 knaccwor)

Cnoco0bl OLIEHKH AO0CTUKECHUS YYAIIMMMUCS

INTAHUPYEMBIX PE3YJabTaTOB



Kpurtepuu oneHuBanusi
XUMUsA

Kputepuu oreHUBaHUS YYEHUYECKUX JCHCTBUA B COOTBETCTBUHM C
TpeOOBAHUSIMU CTaHJAPTa MO XUMHUU M BBIOPAHHBIX U3 (perepanbHOro CIMcKa
y4eOHUKOB YUYWUTEIh XUMHUU BO BpeMsl MPOBEPKH M KOHTPOJIS 3HAHUU IO
MIPEAMETY MOKET OPUEHTUPOBATHCS HA CIEAYIOIINE YPOBHHU:

IlepBbIi ypPOBEHD - PENPOAYKTUBHBIH.

BrlnonHeHne yyanumucs 3alaHdid 3TOTO YpOBHS ONUPAETCS B OCHOBHOM Ha
naMATh. J[ocTHKEHHE 3TOr0 YPOBHS MIPEANOIAraeT y yyamxcs:

® 3HAHWE HA3BAHUN OTIEIbHBIX XHMHUYECKHX OJJIEMEHTOB, BEILECTB H
peaKkiuu;

® yMEHHUE YCTHO WJIHM MMCHbMEHHO OIMUCHIBATH XUMUYECKUE (HaKThI, TOHITHUS
WJIU SIBJICHUS (PEaKInn ),

® [IOHMMaHUE POJIM, 3HAUCHUS WU NMPUMEHEHHUS OTIEIbHBIX XUMUYECKUX
BEILIECTB WM PEAKIINN;

® TPUMEHEHUE XMMUYECKOW CUMBOJIMKHU - XUMHUYECKUX 3HAKOB, POpMYIT U
YpaBHEHUH;

® 3HAHUE HEKOTOPBIX UCIOJIb3YEMbIX B XUMUU MPUOOPOB, yMEHUE COOUPATH
IPOCTEMIINE U3 HUX M HMCHOJIb30BATh IMPU BBINOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA.

JIoist TIpOBEpKM 3HAHWM W YMEHWH, COOTBETCTBYIOIIUMX IMEPBOMY YPOBHIO,
UCIIOJIB3YETCSl  PENPOAYKTUBHBIA  BUJ  3a/JaHUN, MIPEATIOIararoun
BOCIPOU3BEAECHUE YUALIUMUCS OTACIbHBIX 3HAHUNA U YMEHUM.

[IpoBepka mepBOro ypOBHS 3HAHUM JIETKO OCYyIIECTBIsAECTCS GdopMaMu
ABTOMATHU3UPOBAHHOIO YUETA.

BTopoii ypoBeHb - NPOAYKTUBHBIH.
JlocTrxkeHre 3TOro ypoBHs NPEANOIAraeT y y4alnuxcs:

® ToHUMaHUE POPMYITUPOBOK BAKHEHIIINX XUMUUECKHUX MIOHITHIA, 3aKOHOB,
TEOPUI U TIPUMEHEHNE UX B AHAJIOTUYHBIX CUTYaLIHX;



® YMEHHME YCTaHABIMBATh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHUEM U
CBOMCTBaMU XUMUYECKUX BEIIECTB;

® yMEHHUE NPOBOJUTH PACUETHI M0 XUMUYECKUM (HOpMyJIaM U yPaBHEHUSIM;

® YMEHHME CaMOCTOSITEIbHO MPOBOJAUTH XUMHUUYECKUU HSKCIEPUMEHT TIO
UHCTPYKIMM y4eOHMKA WM 0 yKa3aHWIO YYUTeNIs U (PUKCUPOBATH €ro
pE3yIbTATHI.

JUis mpoBEepKHM yMEHMs NPUMEHATH 3TH 3HAHUS B YUYCOHOM IpaKTUKE
UCIIOJIb3YIOTCS 3aJJaHMsl, BHIIOJHEHUE KOTOPHIX BO3MOXKHO HE TOJIBKO Ha OCHOBE
naMsTH, HO U Ha OCHOBE OCMbICIEHUA. [[03TOMY Hapsiay ¢ ICHUXOJIOTMYECKOM
ornepanyeld BOCIPOU3BEIACHUS IIMPOKO MCIOJB3YIOTCS Y3HABAHUE U SIBIICHHE
nepeHoca. Jlyii BBINOJHEHUSI TaKUX 3aJaHuil TpeOyeTrcs Oosiee HampspKEeHHas
MBICJIMTENIbHAA ACSATENbHOCTh YYalIUXCsl, YEM IPU BBINOJIHEHUU 3aJaHUI Ha
MIEPBOM YPOBHE.

Tperuii ypoBeHb - TBOPYECKHH.
JlocTrxkeHre 3TOro ypoBHS MPEANOIAraeT y yUalnXcs:

® yMEHHUE MPOTHO3UPOBATH CBOMCTBA XMMHUYECKHUX BEIIECTB HAa OCHOBE
3HaHUA 00 UX COCTaBe U CTPOCHUH U, HA00OPOT, MpEeAnoaaraTh CTpOECHUE
BCILIECTB HA OCHOBE UX CBOMCTB;

e moHMMaHuE (HAKTOPOB, TMO3BOJSIONMIMX  YIPABISATH XUMHUYECKUMU
peakuusMH (CKOPOCThIO, HAITPABIIEHUEM, BBIXOJIOM MPOAYKTA);

® yMEHHE MPOCKTHUPOBATH, OCYIICCTBIIATh XUMHUYCCKHH JKCIICPUMEHT, a
TaKkxe PUKCUPOBATh M AaHAIM3UPOBATH €T0 PE3YJIbTaThI;

® yMEHUE OpPHUEHTHPOBATHCA B TMIOTOKE XUMHUYECKON HH()OpMaIuy,
OTpeeNsaTh HUCTOYHUKM HeoOxonauMmou uWHQopMaluu, moiydyaTh ee,
aHAJIM3UPOBaTh, JeENaTh BBIBOJBI HA €€ OCHOBE M TPEJCTaBISATH B
COOTBETCTBYIOIIEH opMme;

® YyMEHHE OCO3HaBaTh BKJIAJ XUMHH B (QOpMUpPOBaHUE IEJIOCTHON
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JIns mpoBepkHM 3HAHUM, COOTBETCTBYIOLIMX TPETHEMY YPOBHIO, U YMEHUS
MIPUMEHSTh UX B yUeOHOU MPAKTUKE UCTIOIb3YETCs peQIICKTUBHBIN BUJI 3a/IaHUM,
BBITIOJTHEHUE KOTOPBIX OINMUPACTCS Ha PENpPOAYKTHBHBIE 3HAHUS, HO TpeOyeT
IyOOKOTO OCMBICTICHHUS, BJIQJICHUS] JIOTMYECKUMH TpUEMaMU yMCTBEHHOM



JeSTeNbHOCTH (aHalW3, CUHTE3, OO0OOIIeHHe, KOHKPETH3allWs, CpaBHEHHE,
a0bcTparupoBaHue, KjlacCUu(puKaIus)

Otmertka "S" craBurcs B ciyuae:

1. 3Hanus, MOHUMAaHMS, TJIYOMHBI YCBOEHHUS OOYyYalOIUMCS BCEro oO0BEMa
IPOrpaMMHOTr0 MaTepHaa.

2. YMeHus BBIACIATDL TJIABHBIC IIOJIOKCHHA B HM3YYCHHOM MATCPHAJIC, HaA
OCHOBAaHUH q)aKTOB H IIPpUMCpPOB 0606HIaTI>, ACJIaTb BBIBOJbI, YCTAHABJINBATDH
MCXKIIPCAMCTHBIC MW  BHYTPHIIPCIMCTHBIC CBA3HM, TBOPYCCKH JIIPHUMCHACT
IMTOJTYYCHHBIC 3HAHHA B HE3HAKOMOU CUTyaluu.

3. OrcyrcTBHE OIIMOOK M HEJOUYCTOB IPHU BOCIPOU3BEIACHUM H3YyUYEHHOTO
Marepuana, NpH YCTHBIX OTBETAaX YCTPAHEHHE OTIEIbHBIX HETOYHOCTEH C
[OMOIIbIO JIOTIOJIHUTENbHBIX BOIPOCOB YUYHUTENA, COOJIOJECHUE KYJIbTYpPbI
NUCHbMEHHON U YCTHOW peuu, IpaBuil o(popMIIeHUSI TUCbMEHHBIX padoT.

Ormerka "4'":
1. 3HaHMe Bcero M3y4eHHOTO MPOrPaMMHOT0 MaTepuara.

2. YMeHMH BBIJEIATH TJIABHBIC TIOJIOKEHUSI B M3YUYEHHOM Marepuaje, Ha
OCHOBaHUM (DaKTOB M MPUMEPOB 0000IIATH, JeiaTh BBIBOJbI, YCTaHABIUBATH
BHYTPHUIIPEIMETHBIC CBSI3U, MPUMEHSThH MMOJTYyUYCHHBIC 3HAHUS Ha MPAKTHUKE.

3. He3nauutenbHble (HErpyOble) OMIMOKA M HEAOYETHI MPHU BOCIPOU3BEICHUN
M3YUYEHHOr0 MaTepuaia, COOJII0/IEHNE OCHOBHBIX IPABWII KyJIbTYPhl MUCbMEHHON
Y YCTHOU peyH, mpaBui 0(popMIIeHUS] TUCbMEHHBIX PadoT.

Ormerka '"3" (ypoBeHb MpEICTABICHUH, COUYETAIOUIUXCS C JJIEMEHTaMHU
Hay4HbIX MOHATHHN):

1. 3HaHue W ycBOoeHHME MaTepuaja Ha YpPOBHE MHUHHMAJbHBIX TpPEOOBaHMIA
OpOrpaMmbl,  3aTpyAHEHHWE TIPU  CaMOCTOSATEIBLHOM  BOCIPOM3BEICHUH,
HEO0OXOIUMOCTh HE3HAYUTEILHOM MOMOIIY MPENo1aBaTesl.

2. YMmenue paboTaTh Ha YpOBHE BOCITPOU3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX Ha
BHJIOM3MEHCHHBIE BOITPOCHI.



3. Hanuuwme rpyOoii OMIMOKH, HECKOJBKUX HETPYOBIX MPH BOCIPOU3BEICHHU
M3yYEeHHOTO MaTepHualia, He3HAYUTEIbHOE HECOOJIIOJICHHE OCHOBHBIX IPaBHUII
KyJIbTYpPbl TTUCBMEHHOW W YCTHOH pPEYH, MpaBHJI O(POPMIICHUS IMHCHMEHHBIX
pabor.

OrMmerka '"2":

1. 3HaHue U yCBOGHHE MaTepuaia Ha YPOBHE HIDKE MUHUMAJIBHBIX TpeOOBaHUI
POrpaMMBbl, OT/IETIbHBIC IPEICTaBICHUS 00 N3YYEHHOM MaTepHuaie.

2. OTcyTcTBHE yMEHUHM paboTaTh Ha ypOBHE BOCHPOU3BEACHMUS, 3aTPyTHECHUS
IIPU OTBETaxX Ha CTAHJAPTHBIE BOIIPOCHL.

3. Hanuune HECKOJbKMX TIpyOBIX OIIMOOK, OOJBIIOrO YHCIA HErpyOBIX MpH
BOCIIPOM3BEJICHUN M3YYEHHOTO Marepuana, 3HAuuTeIbHOE HECOOI0IeHne
OCHOBHBIX MPABUJI KyJIbTYpPbl MUCBMEHHOMN U YCTHOM peuH, MpaBuil opopMiIeHUsS
MUCBMEHHBIX padoT.

Kpurtepuu onieHuBaHusi yCTHOTO OTBETA.
Otmetka "5" craBuTCS, €CIIN YUYEHUK:

1) Tloka3piBaeT TJIyOOKOE€ M TMOJHOE 3HAHUE W TOHMMAaHUE BCEro oObema
MIPOrpaMMHOr0 MaTepuasa; MOJHOE MOHMMAaHUE CYIIHOCTH PacCMAaTPUBAEMbIX
TIOHSITUU, ABJICHUN U 3aKOHOMEPHOCTEN, TEOPU, B3AUMOCBSI3EH;

2) YMeer coCTaBUTh TOJIHBI M TMPaBUJIBHBIM OTBET HA OCHOBE W3YYEHHOIO
Marepuana; BBIIEIATh TJIaBHbBIE MOJOXKEHHS, CAMOCTOSITENBHO MOATBEPKIATh
OTBET  KOHKPETHbIMM  TIpUMeEpaMH,  (pakTaMH;  CaMOCTOSATEIBHO U
apryMEHTHUPOBAHO JejaTh aHain3, OO0O0OIEeHMS, BBIBOJBI. Y CTaHABIUBATH
MEXIpeIMETHbIE (Ha OCHOBE paHee MNPUOOPETEHHBIX  3HAHWUNA) W
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYECKM NPHUMEHSATH IOJYyYECHHbIC 3HAHMS B
He3HakoMo#l cutyarmu. [locrmenoBarenbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U
0e30nO0YHO M3/1araTh y4eOHBIM MaTepual; AaBaTb OTBET B JIOTMYECKOH
MOCJIEIOBATEIBHOCTA C HCIIOJIb30BAHUEM MPUHATON TEPMHUHOJIOTUU; JENaTh
coOCTBEHHBIE BBIBO/BI; (DOPMYIUPOBATH TOUHOE ONPEIECICHUE U UCTOJKOBAHHE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHI1; TPU OTBETE HE MOBTOPATH TOCIOBHO TEKCT
y4yeOHMKa; u3JaraTb MaTepuall JUTEPATYpPHBIM S3bIKOM; MPABUIBHO U
OOCTOATENTPHO  OTBEYaTh HAa  JOMOJIHUTEIbHBIE  BOMPOCHI  YUHUTEIIS.



CaMocCTOSITEIbHO M palldOHAIBHO HMCIOJIB30BATh HATJSAHBIE MOCOOMS,
CIIpaBOYHbIE  MaTepualbl, y4eOHUK,  JOMOJHUTEIBHYIO  JIUTEpaTypy,
MEPBOMCTOYHUKH; MPUMEHATh CUCTEMY YCJIOBHBIX O0O3HAYEHUI MPU BEICHUU
3amuceld, COMPOBOXKIAIONIUX OTBET; MCHOJb30BAaHUE JJISI JI0KA3aTeNIbCTBA
BBIBOJIOB U3 HAOIIOJICHUI U OIBITOB;

3) CamMOCTOATENBHO, YBEPEHHO M O€301IMO0YHO IPUMEHSET NOJTyUYEHHbIE 3HAHUS
B pELIEHUM INpoOJeEM Ha TBOPYECKOM YpPOBHE; JOIMYyCKaeT He 0Oojiee OJIHOTO
HEJ0YCTa, KOTOPBIM JIETKO HCHpPAaBIsET MO TPEOOBAHUIO YUYHUTENS; HMEET
HEOOXOMUMBbIE HABBIKM pabOThl C MpuOOpaMH, 4YEpTEeXKaMH, CXEMaMU U
rpagukaMy, CONYTCTBYIOIIMMH OTBETY; 3alMCH, COINPOBOXKIAIOIINE OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Otmerka 4" craBuTCs, €CIIM YYEHUK:

1) Tloka3piBaeT 3HAHHUS BCErO HM3YUYCHHOrO MporpaMMHOro marepuaia. Jaér
MOJIHBIN U MPABUJIBHBIA OTBET HA OCHOBE U3YUYEHHBIX TCOPUil; HE3HAUUTEIbHBIC
OMMOKK ¥ HEJOYCThl MPU BOCIPOMU3BEACHUU M3YYCHHOTO MaTepuaa,
OTPE/ICIICHUST TIOHSATUM Jall HEMOJIHbIE, HEOONBIINE HETOYHOCTH IIPH
WCIIOJIb30BAaHUN HAYYHBIX TEPMHUHOB HJIM B BBIBOJAAX M OOOOIICHHSIX U3
HaOJIOJICHU YW OMNBITOB; MaTepHayl H3JaraeT B ONPEACIICHHOW JIOTMYECKOMN
MOCJIEA0BATEILHOCTH, TTPU ATOM JIOMYCKAeT OJHY HErpyOyro OmMOKY WM HE
Oojiee ABYX HEIOYETOB U MOXET HUX MCIOPaBUTh CAMOCTOSITENIBHO MpH
TpeOOBAaHWUU WUJTH TIPU HEOOJIBIIION TTOMOIIIM MPETIOaBaTelIsl; B OCHOBHOM YCBOMII
y4eOHBIM MaTepuaj; IOATBEPKIAeT OTBET KOHKPETHBIMH IPHUMEPAMU;
MPaBUJILHO OTBEYAET Ha JIOMOJIHUTEIIHLHBIE BONPOCH YUUTEIA.

2) YMeer caMOCTOSITENIbHO BBIACNATH IJIABHBIE MOJOXKEHUS B H3YYEHHOM
Marepuaie; Ha OCHOBaHMM (PAKTOB M MPUMEPOB 000OLIATh, JENaTh BBIBOJBI,
YCTaHABJIMBATh BHYTPUIIPEAMETHBIE CBSI3U. [[pUMEHATH MOJyYEeHHbIE 3HAHUS Ha
MpPaKTUKE B BUIOW3MEHCHHOM CHUTyallld, COOJII0JaTh OCHOBHBIE IpaBUIIa
KYJIbTYpbl YCTHOM pE€YM U CONPOBOXKIAKOIIEH IMHUCbMEHHOM, HCIIOJIb30BATh
Hay4HbIEC TEPMUHBIL;

3) He oGnamaer 10cTaTOYHBIM HABBIKOM paOOTHI CO CITPABOYHOM JIUTEPATYpOH,
y4eOHMKOM, TIEPBOMCTOYHUKAMH (TMPABWIBHO OPHUEHTHPYETCS, HO paboTaer
MeqieHHo).  Jlomyckaer HerpyOble HapylieHHs MpaBwi — OQOpMIICHUS
MMMCbMEHHBIX padoT.



Otmertka 3" cTaBuTCS, €CIIN YUEHUK:

1. ycBOMJ OCHOBHOE€ COJIEp)KaHHE Y4eOHOTO MaTepuaia, WMEEeT MpoOeibl B
YCBOGHUW Marepuana, HE TMPENITCTBYIONNE MadbHEHIIEMy YCBOCHHIO
IPOrpaMMHOTO MaTepHaa;

2. matepuan H3JaraeT HECUCTEMaTH3UPOBAaHHO, (parMeHTapHO, HE BcCerna
MOCJIEIOBATEIBHO;

3. TOKa3pIBaeT HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTICIBHBIX 3HAHUH H
YMEHUM; BBIBOJALI M OOOOIICHHUS apryMEHTHUPYeT ciiabo, HOMYyCKaeT B HHUX
OIIINOKH.

4, AOITYCTHUII OIMOKN ¥ HETOYHOCTH B MCITOJIb30BaHUH HaquOﬁ TCPMHUHOJIOTHH,
OIIpCACIICHNA MOHSITHH JaJI HEAOCTAaTOYHO YCTKHC,

5. He HCIIONb30BaJI B KadyeCTBE JI0Ka3aTEJILCTBA BBIBOALI M OOOOIIEHUS W3
HaOJ0/IeHNH, (PaKTOB, ONBITOB WJIM JOMYCTHJI OITMOKH MPU UX U3JI0KECHUH;

6. UCOBITHIBACT 3aTPyAHEHUS B MPUMEHEHUU 3HAHUN, HEOOXOAMMBIX ISt
pElIeHUs 3a/1a4y Pa3IMYHbIX THUIIOB, MTPU OOBSICHEHUM KOHKPETHBIX SIBIICHUW Ha
OCHOBE TE€OpPUHA M 3aKOHOB, WIM B IOATBEPKACHUU KOHKPETHBIX MPUMEPOB
IIPAKTUYECKOTO MPUMEHEHUS TEOPUI;

7. OTBEYAeT HEMOJHO Ha BONPOCHl yuuTens (ymyckass U OCHOBHOE), WIIU
BOCIIPOM3BOJIUT COJIEpKAHUE TEKCTa y4eOHHMKAa, HO HEAOCTATOYHO MOHHMAET
OTEJBHBIE MTOJIOKEHHS, UMEIOIINE BAXKHOE 3HAYEHUE B TOM TEKCTE;

8. 0OHapy>XKMBaeT HEJOCTATOYHOE IMMOHMMAaHUE OTACIBHBIX MOJOXKEHUN TMpHU
BOCIIPOU3BEACHUH TEKCTa yUeOHUKA (3amuceil, IEpBOMCTOYHUKOB) UM OTBEYACT
HETIOJTHO Ha BOMIPOCHI YUHUTENS, A0MyCKasi OJHY-/IBE TpyObIe OITUOKH.

Otmertka "2'" craBuTCs, €CIIM YYEHUK:

1. He YCBOWJI U HC PACKPBIII OCHOBHOC COJICPIKAHHUC MATCPHAJIA,



2. HE JIEJAEeT BBIBOIOB U 0000IIECHUIA.

3. HE 3HAET U HE MOHUMAET SHAYUTCIIbHYIO WJIK OCHOBHYIO Y4CTh IIPOIrpaMMHOTIO
MaTcpuajia B IIPCACIIaX IMOCTABJICHHBIX BOIIPOCOB,

4. unn umMeer ciabo cHOpMHUpPOBAHHBIC M HETOJIHbIE 3HAHUS U HE YMeEET
MPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOMIPOCOB U 3aj7a4 Mo 00pasiy;

5. unu mpu oTBeTe (Ha OJIMH BOIMPOC) JOIMYyCKaeT 0ojiee IByX IpyObIX OIMIMOOK,
KOTOPBIC HE MOXET MCIIPABUTH JaXKe MPU TTOMOIIH YIUTEIIS.

Kpurepuu oneHnBaHusi NUCbMEHHBIX padoT
(mpakTH4eckue u Ja00paTopHbie padOTHI)
OuneHka 3KCNepUMEHTAIbHBIX YMEHUH

OreHKa CTaBUTCS Ha OCHOBAaHWH HAOJIOMCHMS 33 YUAIMMUCS W MUCHhbMEHHOTO
oT4deTa 3a padory.

OTMeTKAa «5»:

e paboTa BBIMIOJHEHA TOJHOCTHIO M TIPABUJIBHO, CJEJIaHbl IIPaBUIILHBIC
HAOIIOAECHUS U BBEIBOIBL;

* 3KCHEPUMEHT OCYUIECTBJEH MO IUIAHY C YYE€TOM TEXHHMKH O€30MacHOCTH U
MpaBujI paboThI C BEUIECTBAMU U 000PYIOBAHUEM;

* IPOSIBJIEHBI OPTaHU3ALMOHHO-TPY/I0BbIE YMEHHUS (TOAIEPKUBAIOTCS YUCTOTA
pabouero Mecta u OpsAI0K Ha CTOJIe, IKOHOMHO HCIIOJIb3YIOTCS PEAKTHUBHI).

OTrMeTKa «4»:

* paboTa BBIMOJTHEHA MPABWIILHO, C/ICIaHbI MPABIIIbHBIC HAOIOICHUS U BBIBOIHI,
HO TIpM OTOM OKCIEPUMEHT TMPOBEJEH HE TOJHOCTHIO WJIH JIOMYIICHbI
HECyIIECTBEHHBIC OMMOKHN B pabOTE C BEMIECTBAMU M 000pYA0BaHUEM

OrMmeTka «3»:

* paboTa BBINOJHEHA MPaBUJIBLHO HE MEHEE YeM HAIOJIOBUHY WM JOMYIIEeHA
CYILIECTBEHHAsl OIMOKAa B XOJI€ SKCIEPUMEHTA, B OObSICHEHUH, B O(DOPMIICHUH



paboThl, B COOJIOJICHWHM TIpaBUJ TEXHUKH O€30MacHOCTH TIpu pabore ¢
BEIICCTBAMH W 00OpYyIOBaHHEM, KOTOpas HCIpaBisieTcss M0 TpeOOBaHUIO
VUHATEIIA.

OTMmeTKa «2»:

* JONYIICHBI ABE (M 0o0Jiee) CYIIECTBEHHbIC OIMMUOKU B XOJAE SKCIEPUMEHTA, B
oOBbsicHEeHHH, B O(OpMIIEHHH padOThl, B COOJIIOJEHWH TMPaBUI TEXHUKU
0e30MmacHOCTH TpU paboTe ¢ BEIIECTBAMH U OOOpYJOBaHUEM, KOTOpPbHIE
yYaIUics He MOXKET UCIIPABUTD JaXKe MO TPEOOBAHUIO yUUTEIS.

Ounenka yMeHHH pemiaTh JKCIEPUMEHTAJIbHbIE 3a1a4U

OTMeTKa «5»:

* IIJIaH PEILICHUS] COCTABJICH MPABUJIIBHO;

* IPABUJILHO OCYILIECTBIJICH MOA00P XUMUYECKUX PEAKTUBOB U 000pPY0BAHUS;
* JJaHO ITOJIHOE OOBSICHEHHUE U CACIaHbI BHIBOJIEI.

OrMmeTka «4»:

* IJIaH PELICHHs] COCTABJIEH NPABUIBHO;

* MPABUJIIBHO OCYILIECTBIJIEH MOAOOP XMMHUYECKHX PEAaKTUBOM M 00OpYyAOBaHUS,
IIPY 3TOM JOIYLIEHO HE 0oJiee IBYX HECYUIECTBEHHBIX OIIMOOK B OOBSICHEHUHU U
BBIBOJAX.

Or1merka «3»:

* [UIaH PEIICHHS COCTABJIEH MPABUIIBHO;

*TIPaBUJILHO OCYILIECTBIJICH MOI00P XUMUUECKUX PEAKTUBOB U 000PYI0BAHMS, HO
JOMyIIIeHa CYIIeCTBEHHAsl OllIMOKa B OOBSICHEHUU U BBIBO/IAX.

OTMeTKa «2»:

* IOMyIIeHBI ABe (K 0oJiee) OMOKU B TIJIaHE PEIICHUs, B MOJI00PEe XUMHUYECKUX
PEaKTUBOB U 000pyI0BaHUs, B 00BSICHEHUU U BBIBOJIAX.



OueHka yMeHHil peliaTh pacueTHbIE 3a1a49 U
OrMeTKa «5»:

¢* B JIOTHYCCKOM PpACCYXIACHUN MW PCUHICHUN HCT OHIH6OK, 3agada pPCIICHaA
palluOHAJIbHBIM crroco0om.

OrTMeTKa «4»:

* B JIOTMYECKOM DPACCYXJIECHUU U PEIIECHUU HET CYLIECTBEHHBIX OLIMOOK, HO
3ajjaya pelieHa HepalMOHAIBHBIM CIHOCOOOM WM JAOIYIIEHO HE 0ojee ABYX
HECYIIECTBEHHBIX OIIUOOK.

OrMmeTka «3»:

®* B JIOTUYCCKOM PACCYXKKICHHUN HCET CYHICCTBCHHBIX OHII/I6OK, HO JOITyHIicHa
CymieCTBCHHAasA OIIMOKAa B MaTeMaTUYECKNUX pacucrax.

OTMeTKa «2»:

®* UMCIOTCA CYIICCTBCHHLIC OITHOKH B JIOTHYECKOM PACCYKJACHHUU U B PCIICHUU.

OuneHka NUCbMEHHBIX KOHTPOJIBbHBIX padoT

KoHnTtposnbHbie paboThl U3 MOCOOUS OIICHUBAIOTCS COTJIACHO MPEJIOKEHHON
ABTOPOM ILKAJIBI OLEHKH WJIN:

OTMeTKa «5»:

* OTBET IMOJIHBIN U TIPABWIHHBIN, BO3MOYKHA HECYIIIECTBEHHAS OLTHOKA.
OTMeTKa «4»:

* OTBET HETIOJIHBIN WM JIOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OTMeTKka «3»:

* paGOTa BBIIIOJIHCHA HC MCHCC YCM HAIIOJIOBUHY, JOIYHICHA OJIHa
CymieCTBCHHAaA ommnoKa u ITPpH 3TOM ABC-TPU HCCYIICCTBCHHBIC.



OTMmeTKa «2»:

* paboTa BBINOJHEHA MEHBIIE YEM HAIMOJIOBUHY HWIIM COJIEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.

OtrmMmeTka «1»:
* paboTa He BHINIOJTHEHA.

[Ipu olieHKE BBIMOJHEHUS MUCHbMEHHOM KOHTPOJBHOM paboThl HEOOXOIUMO
YYUTHIBATH TPEOOBAHUS €IMHOTO OpPorpaduyecKoro peKuma.

OTtmMmeTKa 3a HUTOI'OBYIO KOHTPOJIbHYIO pa60Ty KOPPCKTUPYCT NIPCAMICCTBYIOIIUC
ITPpHU BBICTABJICHUHN OTMCTKH 3a4 YCTBCPTD, IIOJIYI'OAUC, T'OL.

Ounenka TecToBBIX padoT.
TecThl, cocTosimMe W3 5 BOMPOCOB, MOKHO HCHOJIb30BAaTh IOCJIE W3YUYEHUS
Ka)KJI0ro MaTepuana (ypoka).
Tect u3 10—15 BonpocoB ucnonb3yeTcs sl IEPUOANIECKOTO KOHTPOJIS.
Tect u3 20—30 BOpoCOB HEOOXOIUMO UCIIOIB30BATh /It UTOTOBOI'O KOHTPOJIS.

IIpyu oeHUBAHMU MCIIOJIb3YeTCS CJIeTYIOIIas MIKAIa:

JJISL TE€CTA U3 S BONPOCOB
* HET OIIMOOK — OTMETKA «5»;
* 0/[HA OIMOKA - OTMETKA «4»;
* IBC OIIIMOKN — OTMETKA «3»;
* TpU OMIUOKH — OTMETKA «2».

st Tecta u3 30 BOpocos:
* 25—30 mpaBUIBHBIX OTBETOB — OTMETKA «5»;
* 19—24 npaBUIIbHBIX OTBETOB — OTMETKA «4»;
* 13—18 mpaBUIIbHBIX OTBETOB — OTMETKA «3»;
* MeHblIIe 12 MpaBUIBHBIX OTBETOB — OTMETKA «2.
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