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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsixenue I[IpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.), a Takxe [lonoxeHust o CTPyKType, NOpsAKE pa3pabOTKU
U YTBEP)KJEHUs pabouux nporpamMm npeameroB (KypcoB) B MOY «COII Ne 2 r.
PrumeBo CapaToBckoil 00macTu».

3aHsaTUS TpOBOJATCA Ha 0Oa3ze neHtpa «Touka pocTay € UCHOJIb30BAaHUEM
CYILLIECTBYIOILLEI0 MaTePUATIbHO-TEXHUYECKON OCHAILIEHUS.

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt ctpaterud o0y4deHus, BOCIUTAHUS U PAa3BUTHS, 00YUAIOIUXCSl CPEACTBAMU
yaeOHoro npeamera « Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHUIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO TOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOThEMJIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH LIEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB NMPUPOBI, (OPMUPOBAHUS MUPOBO33PEHUSI U 00IEH KYIbTYPHhI
4eJloBeKa, a TakKKe DJKOJOTMYeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOy4Jarommxcsi Ha YpOoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M IOCTPOEHHE KOTOPOro OIpPEAEIICHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NMO3HAHUU TPUPOJLI U B MaTEPUAIBbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0lmMX 1ened MW MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero odrero oopazoBanus B Poccuiickoit denepanumu.

XUMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio posib B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILUICHHUS,



B CO3JIaHUE IEJOCTHOTO MPEJICTABICHUS 00 OKPYXAlOIIeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA Ha pEUICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU M OXPaHbl 310POBBS.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YyYEHUsI) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranudeckas xumus» u «OOmas U HeoOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XUMUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YyYECHHU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHM4YecKOM XHMHHU BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOpUU CTPOCHMSI OPraHHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BeEllecTBaX U



XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHU4ecKas
XUMUS» O00YyJaromUMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOINIECKOTO 3aKOHA C OOIIETEOPETUICCKUX U METOMOJOTHYCCKUX TIO3UITUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIHMM 3TOro 3akoHa — OT
00o011aromIel 10 00BICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, HMEIOIMIMMHU KYJbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUYCCKOU
JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHWIO YBAKCHHS K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh WH(POPMAIHIO U
NPUMEHATh € JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYATbHBIX |
AKCIIEPUMEHTAILHBIX MCCIIEI0BATEIBLCKUX 3a/1ad. B 11e710M copepkannue ydeOHOTo
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI ISl TTOHUMAHUS
bunocockux MACH, TaKWX KaK: MaTepHaIbHOE €IWHCTBO HEOPTAaHMUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM M
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SIBICHUNA MYTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU YKOJIOTUUYECKHUX MpoOieM, a
Tak)ke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUS, PA3BUTHS M COLMATU3AIMH
OOyJaromMXcsi MPUHITHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CoIepKaHUSI HM TIOCTPOSHHUS TIpeAMETa MPeayCMaTpuBarOT  (OpMHUpPOBAHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BOo€ 3HAYEHUE A
pa3sIMYHBIX BHUJIOB JICATCIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHanmu3a |
00paboTku nHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TMO3HAHUU
XUMUH.

B npaktuke npenojgaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICTICHUH
COZIeP KATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
MEPBOCTETICHHOW 3HAYMMOCTUA TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON



JIESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJMYECKOW TOYKHU 3pEHUS] TaKOW TOJXOJ K OINpeNesCHHIO LeNiel H3ydeHus
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIAMH H3Y4YCHHS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHMEe CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIICH
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX IMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETEHHS
YMEHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHOM JKU3HH,

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copepikaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblleld  CTeNeHH OTAAETCS  MpeArnovYTeHue
NPAKTHYECKOH KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTEIbHOM OpraHU3alvy, BIAICIOLEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHUSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN U NMPUMEHEHHS UX B pEalbHOM KU3HU
JUTS PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3W ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe SN U 3aauH, KakK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
NPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI Pa3jIMYHbIX BHUIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MHQPOpMALIUU,
HEOOXOAMMBIX [JIs MPUOOpPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTCIUICKTYATbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KHU3HCHHBIMHU MOTPEOHOCTSIMU, UCTIOTB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEJICHUU XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OCpPEKHOTO
OTHOIICHUSI K TIPUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoMm mmane cpemHero oOmiero oOpa3oBaHUsI MpPeaMET «XUMUSH
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero odpazoBaHus, cocrabisieT 68 gacoB: B 10 kimacce — 34 gaca (1
gac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUs OpraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ1 OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklMH TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTaLUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmaes,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB M HUX MPEBpaIleHUIl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TAaHOJ CTPOEHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJMKOIb M  TJIMLEPUH:  CTPOECHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOoAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIHMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTepUMEHTANbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HMX MPEBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOUYECKOT0 3aKoHa U [leproauyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyNIaM U IEPUOAM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslii). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET MIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, SHEPreTUYECKON W MUILECBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3J0pOBbE YEJIIOBEKA: IpaBWjia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIVMYUHBI U CIUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS
oOy4YarolmuMHUCs TporpaMM cCpeAaHero oOimiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeAMETHbIM W TOpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
o0pa30BaHUsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYK1E MOTUBAIUU K O0yUCHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroIIUXCsl PYKOBOJICTBOBAaTHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAaMHU, MPUCYIIMMHU IEI0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIIOCOOHOCTH CTABUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHsS» JAOCTUTalTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



U WaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMU U TpaBWIaMH  MOBEIAEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECCKOW EATEIHLHOCTH
OOyYaroIMXcs M0 peaau3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHIITOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJIYYEHHH U TOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEePEOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTHM OIIEGHUBATh CBOE TMOBEACHUE M TMOCTYINKH CBOMX TOBApHIIEH ¢
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:



NOHMMAaHHSA UEHHOCTEH 370pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

coOJroIcHUsT TIpaBWJI 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY,
MIOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATECIbHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI HHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJICICTBUN W HENPHUATHS BPEIHBIX MPHUBBIYEK (YyHoTpeOeHus
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTWE B PEHICHUH MPAKTUYECKUX 3aj]ad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEeHUIO Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUHN TI0 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOO0PA3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOIEeM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COITUATBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus BOPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKPYKAOUIEH
PUPOIHON Cpele, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC 3KOJIOTHYCCKUE
MOCJIC/ICTBUSI PEANPUHUMAEMBIX JICHCTBUIN U TIPEIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHSI, YKOJIOTHYECKON KYIbTYpHI,
oTbITa NeATeIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABaTEJIbHOW, KOMMYHHKATUBHON M COIMAJIbHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHenu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poiu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKArOIIEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHUHM TPUPOTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
IUMBUIIM3AIMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH U Ba)XXHOW pOJIM B
CO3/IaHMU HOBOHM 0a3bl MaTepHalIbHOM KYJbTYpPBl, PELIEHUH TTI00aJbHBIX MPOOIEM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HU KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHMUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydaeMble 3HAHUA I aHAIU3a U OOBSICHEHHS SBJICHUN OKPYKAIOIIEro MUpPa U
IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XWMUYECKHUE 3HAHUS JiA
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaIbHOMI
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ynbTaThl OCBOCHUSI y4eOHOro IMpeaMera «XuMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS (GopMuUpOBaHHA  MHUPOBO33pEHHUS  OOy4aroUMXcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUUuPUKYy METOJO0B TMO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOLIECC, CUCTeMa, HAyYHBIA (PAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHue, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIreynBaroIne (dbopmupoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMHU
NefCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JTeCTBUS:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUM M YCTaHABIMBATh MX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINI;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHIYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMUHU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BAaHHBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaxkuuu;

bopMyIMpPOBATH MENN U 3a/1a41 UCCIIEIOBAHMS, HCTIOIb30BaTh MOCTABIICHHBIC
U CaMOCTOSTETHLHO C(OPMYyIUpPOBAaHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BJa/IeTh HAaBBIKAMHM CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U TMPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HaOMIOAaTh 3a XOIOM
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pPa3IuYHbIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJCpKaHUS, CIPaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpEICTaBICHHUS, KPUTHUYECKH OILICHHBATH e JOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTH;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

puOOpeTaTh OIBIT KCIOJB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUHW,  BBICKa3bIBaThb  WaAeH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITIOTHEHHS MPE/I0KEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro mpoekTa u (GOpMyIUpOBaTh BHIBOABI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0J1€ 00CYXKJICHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIbHYIO
NEeATEIbHOCTh, Onpenesnsis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MPEUIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpeameTHBIe pE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
npupoasl, B (QOPMUPOBAHWUM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 pelIeHHs IPaKTUUECKUX 3a7a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NMPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIArarOIIMe IOHATHA (XMMHUYECKHHM 3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyYTasi U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHBbIM cKeneT, (yHKIMOHANbHAs TpymIa,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkALIUE COCAUHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUN U 3aKOHBI (TEOpUs CTPOECHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWMHUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIOJIb30BAaHUU BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSTEIbHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yYCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALLICHUI OPraHUYECKUX COETMHEHMIA;



c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOMN)
bopMyaT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh HM3yUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpIKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucrematrueckoir HomeHkinatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITHICH, MPOTWIICH, alleTUJICH,
STWJICHTJIMKONb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabICTHI, MypaBbHHAsI
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bSICHEHUST 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

cOPMHPOBAHHOCT, ~ YMEHHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMHICH, alleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METAaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIAIEPUH, (EHOJI, aleTalbJerul, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI003a, aMUHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU WU
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XHUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);

c(hOpMHPOBAHHOCT, YMEHMI BIIaJIeTh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJIB3YEMbIX B XUMUW TIPH U3YYEHUHU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISTIMPOBAHNE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS IS TPUHATHS pEIIeHUuN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0OM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCT, yMEHHUH IUTAHUPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTraHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MTOTYUYEHUE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHHM, IBETHHIC PEaKIUU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacCHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJOBAaHHEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKMCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  JKOJOTHYECKHU
1[EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NESITEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBILICHUSI W TMPEAOTBPAlCHUsI KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIs. O0Y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CIENBIX W CHA0OBHASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHM SIBICHUI
npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9



¥ DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCSCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
DJIGKTPOHHBIE OpPOWTATM aTOMOB, WOH, MOJEKyJa, MOJIb, MOJIAPHBIA OO0BEM,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHYECKasi CBS3b
(koBaJICHTHAs, MOHHASI, METATHYCCKAs, BOJOPOAHAS ), KPUCTALTNICCKAs PEIIETKA,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJHUTHI, HEIICKTPOJHUTHI,
DJIEKTPOJIUTUYECKAS JTUCCOIMAIINAS, OKHUCIHUTEIh, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TCOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHHS YHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INOHMUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SBJICHUH, (PAKTOIOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€301TaCHOM HCIIOJIh30BAHUH BAXKHEHIIINX HEOPTaHMICCKUX
BEIIECTB B OBITY U IPAKTUICCKOM NESITEIHHOCTH YEIIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPU
OTMCAaHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpPMHPOBAHHOCTh YMCHHH HCIIONH30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHblid ra3, YIJICKUCIBIM ra3, aMMHakK, TraméHas
W3BECTh, HETAIEHAS N3BECTh, TUTHEBAS CO/IA, IUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUH OINPEACIIATh BAJCHTHOCTh M CTENEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAS, METAJUINYECKAasi, BOJIOPOIHASI) B COCTUHEHUSIX, THUIT
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJIsIpHas,
WOHHAs, METAJUTMYECKas ), XapakTep cpebl B BOAHBIX pacTBOpPaxX HEOPTaHUYCCKUX
COCIUHCHUM,

chOpMHPOBAHHOCTh yMEHUH yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K OMPEACIEHHOMY KJIacCy/TpyIIe
COCIMHECHUU (TTPOCTHIC BEIIECTBA — META/UTBl U HEMETAJUTbI, OKCUIBI, OCHOBAHUS,
KHUCTIOTHI, aM(POTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3aKoHa [l.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOIIYI0, O0OBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUcCTEMBI
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONB3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKHE CBOWMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIHMPOBATH XUMHUYECKUE PEAKLIUU IO
Pa3IMYHBIM MpPU3HAKaM (YUCIIy U COCTaBy pEarupyroliux BELIECTB, TEIIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS pPEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLINU UAYT 10 KOHIIA,

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkuy OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

cOpPMHPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMUYECKHE IIPOLECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOLIMX HAyYHBIX MPUHLHUINAX WU
HKOJIOTUYECKUX MPOOJIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
pU XMMHYECKUX PEaKIUsAX, MacChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHHI COOIIOAATh MPABUJIA MOIH30BAHHS XUMHUECKON
nocyAoH M JabopaTOpHBIM O0OpYyJOBaHHEM, a TaKXkKe IpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIuu,
peakiy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peakIMu Ha cyibdar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE SKCIEPUMEHTAJIBHBIX 3a]ad I0
Temam «Metamie» U «HemeTtannbsl») B COOTBETCTBMM C MpaBWJIaAMU TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
IOPEJICTaBIATh pPE3yJIbTaTbl XUMHUYECKOI'O OSKCIEpUMEHTa B (QopMme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIaCHOCTh BO3/ICMCTBUS HA JKUBbIE OpPraHU3MBbI ONPeIEIEHHBIX BEUIECTB, TOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IPEeIOTBPALICHUS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHNU3M UYEJIOBEKa,

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYINHBIX METOJAaX TMO3HAHUS BEILECTB W
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJIETIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTp OCHUS 0p TaHUYCCKUX COE I/IHeHI/I;I) A 3 bubmmorexa [IOK
' P P s ' https://m.edsoo.ru/7f41837c
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
bubmnoreka IIOK
2.1 penenbHple yrieBoaopoIbl — alkaHbl 2 https://m.edso00.ru/7f41837c
25 HenpeienbHbIe YIIIEBOAOPO/IbI: ATKEHBI, 6 1 bubnmorexa LHOK
- ANKATMEHE], ATKHHE] https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
2.3 ApOMATHIECKHE YTIIEBOAOPO/IbI 2 https://m.edsoo.ru/7f41837c
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1 Bubsmorexa LIOK
: HX mepepaboTka https://m.edso00.ru/7f41837c
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 3 bu6muoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837¢c

3.2 Anpbaerupl. KapOOHOBBIE KUCIIOTHI. . Bubmmorexa LIOK
: ClOXKHBIE SbHPET https://m.edso0.ru/7f41837c
bu6nmoreka [IOK
3.3 YrieBosbl 3 https:/m.eds00.ru/7f41837c
Htoro no pazneny 13
Pa3nen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
bubnuoreka [{OK
4.1 A LA .b
MITHBL AMIHOKHCIOTHL. HEIH 3 https://m.edsoo.ru/7f41837c
Htoro no pazneny 3
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
bu6nmorexa LIOK
1 I1 .K .B 2
> TIACTMACCH. RayRyl. Bonowna https://m.edso0.ru/7f41837c
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH bubnuorexa [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/7f41837c
anemenToB . 1. Menaeneera
19 CtpoeHue Bemectsa. MHoroobpasue 4 bubsmorexa LHOK
- BOILECTR https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.3 XuMHYCCKHE PeaKInu 6 1 1 https://m.eds00.ru/7f41837¢
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 Merannet 6 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 Hemerasusl 9 1 1 https://m.edsoo.ru/7f41837¢
23 CBs13b HEOPTAHUYECKHX U OPraHUYECKUX 5 brbmorexa LIOK
- BEIIECTB https://m.edso00.ru/7f41837c
Uroro no pazgeny 17

Pa3zgen 3. XuMus u :;KA3HL



https://m.edsoo.ru/7f41837c
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3.1 XUMHUSA ¥ KU3HDb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
[Ipenmer opraHn4eckon XUMHH, Bu6mumoteka [JOK
1 e BOBHUKHOBCHHE, PA3BUTHUE U 1 https://lesson.academy-
3HAYCHHE content.myschool.edu.ru/04/11
Teopust cTpOeHUS OpraHUYECKUX Bbu6mmoreka [JOK
2 coeaunenuiit A. M. bytieposa, e 1 https://lesson.academy-
OCHOBHBIE TTOJIOKECHUS content.myschool.edu.ru/04/11
[IpencraBnenue o KiaccuPpUKALMHA
Io{}z)r;::;;;(;l;(;emecm. bu6nunorexa LIOK
3 (crCTemaTHaecKas) 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
TPUBHAJIBHBIC HA3BAHUA
OpTraHN4YC€CKUX BCIICCTB
AJKaHBI: COCTaB U CTPOCHHE bubmoreia OK
4 FoMOTOreCKI AT ’ 1 https://lesson.academy-
content.myschool.edu.ru/04/11
MeraH 1 3TaH — IpOCTEUIIne Bubmmorexa OK
5 1 https://lesson.academy-
HPCACTABITENN ATKAHOB content.myschool.edu.ru/04/11
AJIKEHBI: COCTaB U CTPOEHUE bubmmorexa LOK
6 N ’ 1 https://lesson.academy-
cponctsa content.myschool.edu.ru/04/11
7 OTUJIEH U IPOIUIEH — 1 bu6muoreka [JOK
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IIPOCTEUILINE MTPEACTABUTENN
AJIKCHOB

https://lesson.academy-

content.myschool.edu.ru/04/11

[IpaxTuueckas padora Ne 1.

8 «[lomyuenue sTuICHA U U3yUCHUE
€ro CBOMCTB»
Aunkanuensl. byranuen-1,3 u Butmiorexa LIOK
9 merunbyranuen-1,3. Honyuerne https://lesson.academy-
CHIETCTITICCKOTO Rayyxa i content.myschool.edu.ru/04/11
pe3UHEBI
AJIKUMHBL: COCTaB U OCO6CHI:I’OCTI/I Bubnnorexa ]_I OK
10 :52:;;;; riMr?mmqveCKIfH PAA. https://lesson.academy-
pOCTEIIIHA content.myschool.edu.ru/04/11
nNpeaACTaBUTECIIb AJIKMHOB
Brraucnenus no YpaBHCHHIO bubmotexa HOK
11 N https://lesson.academy-
RHMITICCKOH peartim content.myschool.edu.ru/04/11
ApeHbI: 6€H30J1 U TOJIYOJ. bubnuorexa LOK
12 ToKeH4HOCTS apetios https://lesson.academy-
content.myschool.edu.ru/04/11
I'enerndueckas cBs3b bubmmoteka IIOK
13 YIJI€BOAOPOIOB, MPHUHALIEHKAIITIX https://lesson.academy-
K pa3jIM4YHbIM Klaccam content.myschool.edu.ru/04/11
IIpuponusie I/IC’I.“O‘IHI/IKI/I ) Bu6motexa LIOK
14 iieBOHOPOHOB' HPMPOIIIBIN ras H https://lesson.academy-
YTHEIC Heqjmm’le rasel, HeQT content.myschool.edu.ru/04/11
U TIPOAYKTHI €€ mepepaboTKu
15 IIpupoaHbIE HCTOUHUKHU bubmuoteka [IOK

YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u

https://lesson.academy-
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NOIyTHBIE HEPTSHBIE ra3bl, HEPTH
U TIPOAYKTHI €€ mepepadoTKu

content.myschool.edu.ru/04/11

KonTponpHas padora no pazaeny

16
«YTIIeBOIOPOABD)
[IpenenpHble OAHOATOMHBIE bu6nmorexa [IOK

17 CIHMPTHI: METAHOJ M STaHOIL. https://lesson.academy-
BomopoaHas cBsi3b content.myschool.edu.ru/04/11
MHoroaToMHbI€ CIIUPTHIL: bubmmorexa [OK

18 https://lesson.academy-
JTHICHITIROID H TIHHEPHH content.myschool.edu.ru/04/11
DEeHOJI: CTPOEHUE MOJIEKYJIbI, bubmmorexa [JOK

19 bu3nUecKre 1 XUMHUCCKUE https://lesson.academy-
CBOICTBa, MPUMCHECHHE content.myschool.edu.ru/04/11
Anpaeruapl: GopMaIbIaCTUHI U bubmmorexa [IOK

20 aleTAE eI, ALICTOH https://lesson.academy:-

content.myschool.edu.ru/04/11

OIHOOCHOBHBIE IIPEIETbHBIE bubnnorexa [JOK

21 KapOOHOBBIE KHUCIIOTHI: https://lesson.academy-
MypaBbUHAs U YKCYCHAsI content.myschool.edu.ru/04/11
[TpakTuueckas pabora No 2.

22 «CBoiicTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»
CreapuHOBas U OJICMHOBAs bubnuotexa [JOK

23 KHUCIIOTHI, KaK PeCTaBUTENN https://lesson.academy-
BBICHIMX KapOOHOBBIX KHCIOT content.myschool.edu.ru/04/11
MbLta KaK COJIA BBICHIHAX but6mmorexa [IOK

24 KapOOHOBBIX KHCIIOT, MX MOJOIIIEE https://lesson.academy-

JNEUCTBHE

content.myschool.edu.ru/04/11
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CrnoxHuble 3(upbI Kak
IPOU3BOIHBIE KAPOOHOBBIX

bu6nunorexa LIOK

25 k10T, THAPOH3 CIOKHEIX https://lesson.academy-
i content.myschool.edu.ru/04/11
3¢hupoB
JKupsl: Tunponns, NpUuMeHEHueE, Bubmmorexa HOK
26 GHONIOrHHECKas PO KHPOB https://lesson.academy-
content.myschool.edu.ru/04/11
VYTIeBoabl: COCTaB, ) BuGmorexa LIOK
27 Kﬂaccmbmaumf’ Baneiimie https://lesson.academy-
MPCACTABUTEIH: TIIOK034, content.myschool.edu.ru/04/11
dpyxTO3a, caxapo3a
Kpaxman u nemntonosa kak bubmmorexa [OK
28 A —— https://lesson.academy-
content.myschool.edu.ru/04/11
KonTtponbHast pabota no pazaeny
29 «Kucnopoaconepxaiiue
OpTaHHU4YCCKUC COCIUHCHU )
bu6nmorexa LIOK
30 AMMJHEBL: METHUIAMHUH U aHUJIUH https://lesson.academy-
content.myschool.edu.ru/04/11
AMUHOKHUCIOTHI Kak aM(pOTepHbIE BGmorexa LIOK
31 gi 211?:{::{2:2::2:;2?’ m https://lesson.academy-
' content.myschool.edu.ru/04/11
IlenTuabl
benku xak npupoHbIe bu6muoreka [JOK
32 BBICOKOMOJIEKYIIIPHBIE https://lesson.academy-
COEIUHEHUS content.myschool.edu.ru/04/11
33 OCHOBHBIC TTOHITUS XUMUH bu6nunorexa LIOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

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

OcCHOBHBIC METOJBI CUHTC3a

bubnunorexa LIOK
34 2ZIGCOKOMOHUe KYIBIPHbIX 1 https://lesson.academy-
Aunerit. Lnactuaccst, content.myschool.edu.ru/04/11
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
XHUMHUYECCKUI AJIEMCHT. ATOM. bubnuorexa [JOK
1 DnexTpoHHas KOHPUTYpALUS 1 https://lesson.academy-
aTOMOB content.myschool.edu.ru/04/11
[Tepnoanueckuii 3aKOH U
[Tepuonnueckas cucrema
P bubnunoreka LIOK
XUMHUYECKUX dieMeHToR /1. 1.
2 Mereneera. Ix B ¢ 1 https://lesson.academy:-
HACIIICCBA, UX CBA3b
. . content.myschool.edu.ru/04/11
COBPEMEHHOW TEOpHUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOICTB XMMHYECKUX JJIEMEHTOB U
HX COEMHEHUI N0 TpyNIiaM U bubmuoreka [IOK
3 nepuoiaM. 3HaYCHHE 1 https://lesson.academy-
MEPUOAMYECKOTO 3aKOHA i CUCTEMBI content.myschool.edu.ru/04/11
XUMHUYECKHX 31eMeHTOB [I. 1.
MenzeneeBa B pa3BUTHH HAYKH
Crtpoenue BemiecTBa. XuMHUUYECKast
P N bubnuotexa [JOK
CBsA3b, €€ BUIbI; MCXaHN3MbI
4 . 1 https://lesson.academy-
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
content.myschool.edu.ru/04/11
Bonoponnas cBs3b
BanenTtHocTb.
but6mmorexa [IOK
DNEeKTPOOTPUIATETLHOCTb.
5 CreIerE OKHCIE BemecTra 1 https://lesson.academy-
TCIICHb OKUCIJICHUS. ICCTB
content.myschool.edu.ru/04/11
MOJIEKYJISIPHOTO H
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HCMOJICKYJIIPHOT'O CTPOCHUA

Ilonsrtue o JUCIICPCHBIX CUCTEMAX.
HctunabIC 1 KOJITIOMHBIC

bubnunorexa LIOK

6 pacTBOpBI MaccoBas nois https://lesson.academy-
' content.myschool.edu.ru/04/11
BEIIIECTBA B PACTBOPE
Krnaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKUX COCAMHEHUN. bub6nmoreka [IOK
7 ['enernyeckast CBsI3b https://lesson.academy:-
HEOPraHWYeCKUX BEIECTB, content.myschool.edu.ru/04/11
Pa3TMYHBIX KJIACCOB
Krnaccudukanus XumMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYEeCKON XUMHH. 3aKOH bubmmorexa [JOK
8 COXpaHCHHSI MACChl BEIIECTB; 3aKOH https://lesson.academy-
COXPaHCHHS U MPEBPAIICHUS content.myschool.edu.ru/04/11
SHEPTUU MMPU XUMHUYECKUX
peaxkuusax
Cxopocts peakiuu. O6paTumblie bubamorexa LOK
o peakiuu. XHMHUECKOe PABHOBECHE https://lesson.academy-
' content.myschool.edu.ru/04/11
ITpakTuyeckas padora Ne 1.
10 «BnusgHue pa3nuyuHbIX (HakTOpoB Ha
CKOPOCTh XUMUYICCKOU PEAKITUI
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[TonsiTne 0 BogopogHOM BuGmorexa LIOK
11 nokasatene (pH) pactsopa. https://lesson.academy-

Peakmun nonHoro ooMena.
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

content.myschool.edu.ru/04/11
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OKHUCIIUTETBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.

bubnuorexa [IOK

12 - & 06 a11e . https://lesson.academy-
OHATHE 00 IIECKTPOIIU3
P . content.myschool.edu.ru/04/11
pacIiaBoB U PacTBOPOB COJICH
13 KonTponpHas pabota mo pazueny
«TeopeTI/Iqecxne OCHOBBI XUMHUUN))
MerTaiibl, UX IOJ0KEHHE B
Ilepuommdueckoil cucreMe
p bubnunoreka LIOK
XUMHUYECKUX dieMeHToR /1. 1.
14 https://lesson.academy-
MenzeneeBa 1 0COOEHHOCTH
content.myschool.edu.ru/04/11
cTpoeHust aroMoB. O01IHe
(hU3MYEeCKre CBONCTBAa METAJIIOB
Cr1aBel METAILIIOB. bubnunoreka LIOK
15 DIEKTPOXUMHUCCKUI PsjT https://lesson.academy-
HAIPSDKSHUH METaJLIOB content.myschool.edu.ru/04/11
XHUMHUYECKHE CBOMCTBA BaKHEUIITNX
( N . bubnuoreka [{OK
METaJI0B (HATPU, KaJIui,
16 AL M P 4 amo ) https://lesson.academy-
KaJlbIIMH, MarHUH MHWHHHN ) U UX
B y ’ content.myschool.edu.ru/04/11
COCOINHCHNHN
. bu6nmorexa LIOK
XUMHUYECKHE CBOMCTBA XpOMa,
17 N https://lesson.academy-
MeIU U UX COeTUHEHUN
content.myschool.edu.ru/04/11
. bubnuorexa [IOK
XUMHYECKHE CBOMCTBA IIMHKA,
18 N https://lesson.academy-
)Kelle3a U UX COeIUHEHHHI
a content.myschool.edu.ru/04/11
[IpakTuueckas padora Ne 2.
19 "Pemmenne skcriepuMEeHTATbHBIX

3a1ad4 1mo reme «MeTtaisn"
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Hewmeranisl, X MOJIOKEHUE B
[Tepuonuueckoii cucreme

bu6nmorexa [IOK

20 XUMHUECKHX d1eMeHToB 1. 1. https://lesson.academy-
MeHeneeBa 1 0COOEHHOCTH content.myschool.edu.ru/04/11
CTPOEHHUS aTOMOB
®OuU3nYEeCKUe CBONCTBA HEMETAJIIIOB.

Annorponus HEMETaUIOB (Ha buomorexa IOK

21 https://lesson.academy-
HPHMEPS KUCIIOPONE, CEPEL, content.myschool.edu.ru/04/11
docdopa u yraepoaa)

XHWMHUYECKHE CBONCTBA TaJIOICHOB bubmorexa LIOK
22 . ’ https://lesson.academy-
COPBL H 1 COCIHHCHMH content.myschool.edu.ru/04/11
. bubnuorexa LIOK
XHUMHYECKHE CBOMCTBA a30Ta,
23 (ocopa 1 X coeueHmii https://lesson.academy-
content.myschool.edu.ru/04/11
XUMHUYECKHE CBOMCTBA YIJIEpoaa bubmmorexa LIOK

24 N ’ https://lesson.academy-
KPEMHIA H X COSIRTHCHIH content.myschool.edu.ru/04/11
[IpuMeHeHre Ba)KHEUIINX Bubmmorexa HOK

25 . https://lesson.academy-
HEMETAIIOB 11X COCAMHCHIHT content.myschool.edu.ru/04/11
O06o001meHre U CHCTEMaTH3aIIHs
3HaHUi 1o TeMe «HeMeTamibl». bubnunorexa LIOK

26 Bbruuciienus no ypaBHeHUSIM https://lesson.academy-
XUMHYECKHUX PEAKIHi U content.myschool.edu.ru/04/11
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas padora Ne 3.

27 «Pelenne skciepuMeHTaIbHBIX

3azad4 mo reme "Hemeramsl"»
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KonrponsHas pabora o Temam

28 «Metamnbel» 1 «Hemetanb» 1
Heopranuueckue u opranuyeckue Bu6muotexa [JOK

29 KkucnoTel. Heopranmdeckue u 1 https://lesson.academy-
OpPraHUYECKHE OCHOBAHUS content.myschool.edu.ru/04/11
AMdoTepHbIE HEOPTAaHUYECKUE 1
OpraHUYeCKUE COCTUHECHUS. bub6nmoreka [IOK

30 ['eneTrueckas CBsI3b 1 https://lesson.academy-
HEOPraHUYECKUX U OPraHUUSCKUX content.myschool.edu.ru/04/11
BEIIIECTB
Ponp xumnu B f)6ecnequHH ) Bunorexa LIOK

31 SKOJ'IOFI/I?GCKOI/I, SHEPreTUYECKOU 1 1 https://lesson.academy-
UHIICBOH OE3ONACHOCTH, PasBUTHH content.myschool.edu.ru/04/11
METUITUHBI
[IpencraBnenust 06 oOmUX Bumorexa 1IOK

32 HAYHHbIX TIPHHTIHHax 1 https://lesson.academy-
HpOMHUmHeHHOFO HoTysem content.myschool.edu.ru/04/11
BOKHEHIITUX BEIIECTB
UYenosek B MUpe BEILIECTB U bubnnorexa [JOK

33 MaTepHaoB. 1 https://lesson.academy-

content.myschool.edu.ru/04/11
34 XuMHS ¥ 310pOBbE YEIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

O. C. I'abpuensn, C. A. Cnanko. Xumus. 10 kiacc. bazoBeiit ypoBenb. Pabouas
TETpab.

O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 10 knacc. bazoBslil ypoBeHb.
[IpoBepouHbIC U KOHTPOJIbHBIEC PAOOTHI.

[Tupmuna, H. B. Xumus. 10 knacc: TecToBbIe 3ajaHUs 151 TOATOTOBKH K
UTOTrOBOM aTTECTALUU.

O. C. TI'abpuenss u np. Xumus. 11 knacc. ba3oBsiil ypoBeHb. MeToanueckoe
nocooue.

O. C. I'abpuensn, C. A. CnankoB. Xumus. 11 knacc. bazoBblit ypoBeHb. Pabouas
TeTpab.

O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 11 knacc. bazoBblii ypOBEHb.
[IpoBepouHbIC U KOHTPOJbHBIEC PAOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bubnuoTeka mudpoBoro oOpazoBa-TeIHLHOTO KOHTEHTA
https://lesson.edu.ru/04/08

2. 000 SKnacc https://www.yaklass.ru/

3. DPI'AOY AIIO Axkagemusst Munnpocsemenus Poccun https://apkpro.ru/
4, UsnarensctBo «IIpocsemenney https://iyazyki.ru/

5. 000 «dusukon JIadb» https://physicon.ru/platforma-oblako-znanij

6. 000 «Dokchopa»

https://foxford.ru/?utm referrer=https%3A%2F%2Fyandex.ru%2F
7. OI'BHY «MCPO» https://instrao.ru/
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OuennBanue pe3yJbTaTOB 00y4eHHS 110 XMMHUH
1. OueHuBaHMe YCTHOIO OTBETA
«S»: ©  J1aH NOJHBIN U NPaBUIbHBINA OTBET HA OCHOBAHMU W3Y4YEHHBIX TEOPUH,

MaTepHuall U3JI0KEH B OIIPEIEIICHHOM JIOTHYECKOU ITOCIIEI0BATEIbHOCTH,
JUTEPATYPHBIM S3BIKOM,

OTBET CAMOCTOSITEIIbHBIN.
«4»:*  JaH NOJHBIA U MPaBUIBHBIN OTBET HA OCHOBAHUH W3YUYEHHBIX TEOPHA,

MaTepUaJl U3JI0KEH B ONIPEACIEHHOMN MOCIEI0BATEIBHOCTH,

JIOTYIIEHBI 2-3 HECYIIECTBEHHBIE OMIMOKH, UCTIPABIICHHBIC T10

TpeOOBAHUIO YUUTEIS, WA JAHHETOIHBIN U HEYETKUM OTBET.
«3»: ©  1aH TOJHBIA OTBET, HO IPHU 3TOM JIONYIIEHA CYLIECTBEHHAS
OIIMOKa WJIM OTBET HEMOJHBIN,TOCTPOEH HECBI3HO.
«2»: - OTBET OOHApPYKUBAET HEMNOHMMAaHNUE OCHOBHOT'O COZICpKaHUsI y4eOHOTO
MaTepuia,

JIOTYILIEHBI CYIIECTBEHHbBIE OLIUOKHU, KOTOPHIE yU-Csl HE MOXKET UCIIPaBUTh
IIPU HABOJSIIKX BOIIPOCAX YUUTEIIS.

2. OuennBaHue yMeHMii pemiaTh 3a1a4u

«5»:* B JOTHYECKOM PACCYKIECHUHU U PEIICHUN HET OIMNOOK,
3aJja4a pelieHa parMoHaIbHBIM CIIOCOOOM.

«4»:+  BIJIOTHYECKOM PACCYKICHHUH U PEIICHUH HET CYIIECTBEHHBIX

OLLIMOOK, IPH 3TOM 33Ja4ya peieHa, HO He pallMOHAIbHBIM CIIOCOOO0M,
JOMYUIEHO HE 00Jiee ABYX HECYIIECTBEHHBIX OIIMOOK.

«3»: B IOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIINOOK,
JIOTIYCKAeTCs CYIIECTBEHHAs OIINOKa B MAaTEMaTUYECKUX pacueTax.

«2»:°  HMMEIOTCS CYIIECTBEHHbIE OMIMOKU B JJOTHUECKOM PacCyKICHUH U

pEILICHNH.

3. OueHuBaHMe IKCNIEPUMEHTAJIbHBIX YMEHUH (B mpouecce

BbINNOJTHCHUA HpaKTI/IquKI/IXpaﬁoT nmo I/IHCTPYKIII/II/I).
«S»: - pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO, CACJIAHBI IIPAaBUJILHBIC Ha6J'IIOI[eHI/I${ u
BBIBOJBI,

HKCIIEPUMEHT OCYLIECTBIIEH IO TUIaHY, C Y4E€TOM TEXHUKH 0€3011aCHOCTU
Y TIpaBWJI pabOTHI C BEIIECTBAMHU U IPUOOpaMH,

NPOSIBIICHBl OPTaHHU3AI[MOHHO-TPYJOBbIE yMEHHS (TTOJIICPIKUBACTCS
qrcToTa pabodero Mecta , MOPSIOK HA CTOJE, DKOHOMHO HCIOIB3YIOTCS
PEaKTUBBI).

«4»: - paboTa BBHITIOJIHEHA, CIIEJIAHBI TPABWIbHBIC HAOIOJEHUS W BBIBOJIBI:
HKCIIEPUMEHT BBIIIOJIHEH HEMOJHO WM HaOMI0JAIOTCS HECYIECTBEHHBIC
omrOKH B paboTe ¢ BENIECTBAMHU U TPUOOpamMHu.

«3»: - OTBET HEMOJIHbIM, padoTa BBIMOJHEHA TNPABWIBHO HE MEHEe YeM
HAIOJIOBUHY JIOMYIIEHA CYIIECTBEHHAs OIMMOKa (B XOJ€ JKCIEPUMEHTa, B
oObsicHeHuu, B odopmiieHun padbotel, mo Th mpu pabore c BemecTBamMu U
npudopamMu), KOTOPYIO yUaIIHICs UCTIPABIISET MO TPEOOBAHUIO YUUTEIIS.

«2»: - [omymieHbl JBEe WM OoJiee CYIIECTBEHHbIE OIMMOKH B XOJe
AKCIIEPUMEHTa, B 00BsICHEHHH, B oopmiieHHH paboThl, mo Th mpu pabote ¢
BEILIECTBAMU U MPUOOPAMH), KOTOPBIE YUAIIUICS HE MOXKET UCITPABUTb.



4. OueHuBaHMe yMeHMil pelmaTh 3KCIEePUMEHTAJbHbIE 3aJa4M
(ciexyeT yYuTHIBATHHAO/IIOIEHUS YYUTES U NPeIbsBJIsieMble Y4alUMCS
pe3yJIbTAThl BHINOJHEHHS ONBITOB).
«5» - TIaH penieHus 3aJaud COCTaBJIEH MPABHIIBHO, OCYIIECTBJICH MOAOOD
XUMHUYECKUX PEAKTHBOB MOOOPYIOBaHUSA, JAHO MOJTHOE OOBSICHEHUE U ClIeTIaHbl
BBIBOJIBI.
«4»:+  TJaH pelleHus COCTaBJIeH MPAaBUIIBHO,
OCYILECTBJICH MOJI00p XUMUUECKUX PEAKTUBOB U 000PY/IOBAHMSI.
JOTYIIEHO HE 00Jiee ABYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHCHUH U
BBIBOJ/IAX).
«3»:+  TIaH peUIeHUs COCTABJICH MPABUIILHO,
OCYILECTBJICH MOJI00p XUMUUECKUX PEAKTUBOB U 000PYA0BaHUS.
JOMYIIeHa CYIIeCTBEHHAsl OlIMOKa B OOBSICHEHUH U BBIBOJIAX.

«2»: - momyuieHbl 1Be U OoJsiee OMMOKM (B TUTAHE PEIICHHUS, B mosioope
XUMHUYECKUX, PEaKTUBOB MOOOPYIOBaHMS, B OOBSICHEHUU U BBIBOJIAX ).
5. OueHuBaHHMe NMMCbMEHHBIX KOHTPOJIbHBIX PadoT (He00XoauMOo

YIUTBIBATh KAY€CTBOBLINNOJIHCHUSA paﬁoTbI 10 3aIaHUAM, KOHTPOJIbHAasA

padoTa OlleHUBAETCH B LEJIOM).
«5» - 1aH MOJIHBIMA OTBET HA OCHOBE U3YYEHHBIX TEOPHIl, BOZMOKHA
HECYIIIECTBEHHAs OIIMOKA.

«4» - 1oMyCcTUMa HEKOTOPAasi HEMOJIHOTA OTBETA, MOKET OBITh HE 00JIee ABYX
HECYIIECTBEHHBIX OLIMOOK.

«3» - paboTa BBIMOJHEHA HEMOJIHO (HO HE MEHEee YeM HaIoJIOBUHY), UMEETCSI HE
0oree OJHOWCYIIECTBEHHON OIMIMOKHU M TPU 3TOM 2-3 HECYyIeCTBEHHBIE.

«2»:+  paboTa BHINOJIHEHA MEHBIIIE YEM HAMOJIOBUHY,UMEETCSI HECKOJIBKO
CYILIECTBEHHBIX OIIHUOOK.

Ouenka «5» cTaBUTCH, €CJIN YYEHHK:

1. [Toka3biBaeT riiyOOKOE M MOJIHOE 3HAaHUE U MOHUMAaHKHE BCEro o0beMa
IIPOrPaMMHOI0 MaTepuaja; MOJHOE IMOHUMAaHHUE CYIIHOCTH PAacCMAaTPUBAEMBIX
TOHATHM, SIBICHUMH 3aKOHOMEPHOCTEN, TEOPU, B3aUMOCBSI3EH.

2. YMmeer CcOCTaBUTh IIOJHBIA W TNPABWIBHBIM OTBET HA OCHOBE
U3YYEHHOIO MaTepuala; BbIACISATH TJIABHBIE ITOJIOKEHUS, CAMOCTOSITEIBHO
MOATBEPKIATh OTBET KOHKPETHBIMHM MpUMEpaMHu, (paKkTaMu; CaMOCTOSITEIbHO U
apryMEHTUPOBAHO JeNlaTh aHajau3, o0000IaTh, BHIBOABL. Y CTaHABIMBAET
MEXIpeIMETHbIE (Ha OCHOBE paHee TNPHUOOPETeHHbIX 3HAHUM) U
BHYTPUIPEIMETHBIE CBSI3M, TBOPYECKM MPUMEHSET IMOJyYCHHbIE 3HAHUS B
He3HakoMoM curyanuu. IlocienoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO U
0e30mMO0YHO HW3JIaraeT y4yeOHBIM MaTepuan: JaeT OTBET B JIOTMYECKOH
MOCJIEOBATEIBHOCTH C HCIIOJIb30BAHUEM IPUHATON TEPMHUHOJOTHUH; JEIIAET
COOCTBEHHBIE BBIBOJBI; (POPMHUPYET TOYHOE ONpPEIEICHHE M MCTOJKOBAHHE
OCHOBHBIX TOHSATHUW; MPU OTBETE€ HE MOBTOPSET JOCIOBHO TEKCT Y4EOHUKA;
u3JaraeT MaTepHuall JINTEPATypPHBIM S3bIKOM; MPABUIBHO U OOCTOSTEIHHO
OTBEYAECT Ha JOIOJHHUTENIbHBIE BONPOCHl yuuTens. (CaMOCTOATENBHO U
palroHaIbHO MCHONb3YeT HArsgHble MOCOOUs, CIpPaBOYHBIE MaTEepHAIIbI,
y4€OHUK, TONOJHUTEIBHYIO JINTEPATYPY, NEPBOUCTOUYHUKHU.



3. CaMOCTOSATEIbHO,  YBEPEHHO U O€30IIMO0YHO  IPUMEHSET
MOJIyYeHHbIC 3HAHUSI B PEIICHUU MPOOJIEM Ha TBOPUYECKOM YPOBHE; JIOMYCKAET
He OoJjiee OJHOTIO HEIO4YeTa, KOTOPBIA JIErKO HCHPABISIET MO TPEOOBAHUIO
YUUTENS.

Ouenka «4» cTaBUTCSH, €CJIN YUCHUK:

1. [loka3pIiBaeT 3HaHUSA BCETO M3YYEHHOTO MPOTPaMMHOIO MaTepHaa.
JlaeT MOIHBIM ¥ NPABUIIBHBIA OTBET HA OCHOBE M3YUYEHHBIX TEOPHM; JOIYyCKAET
HE3HAYUTENbHBIE OIMOKA W HEAOYETHl NMPU BOCIPOU3BEIACHUHM H3YYCHHOTO
MaTepHuaa, ONpeeIeHUs MOHATUA, HETOYHOCTH MPU UCHOJBb30BAaHUU HAYYHBIX
TEPMUHOB WJIM B BBIBOJAaX U 000OIIECHUSIX; MaTepUal U3JIaraeT B ONpeIeICHHON
JIOTUYECKOM TMOCJIEA0BATEILHOCTH, IMPU 3TOM JOIYCKAeT OJHY HErpyoyro
omuOKy wuid He OoJee JBYX HEAOUYETOB U MOXKET UX UCIPABUTh
CaMOCTOSITEILHO MOpH  TPeOOBAaHUM WM TPU  HEOOJIBIIOW  TTOMOIIH
IpernoaaBaTesisi; B OCHOBHOM yCBOWJI yU€OHBI MaTepHall; MOATBEPKAAET OTBET
KOHKPETHBIMU ITPUMEPAMU; TPABUIIBHO OTBEYAET HA JOMOJHUTEIBHBIE BOIIPOCHI
YUHTEIIS.

YMeeT CcaMOCTOSITENIbHO BBIACTATH TJaBHBIC TMOJOXKEHUS B HW3YYCHHOM
MaTepuase; Ha OCHOBaHMHU (DaKTOB M NMPUMEPOB 000O0IIATh, J1€1aTh BBIBOMI,
yCTaHaBJIMBaTh BHYTPUIIPEIMETHBIE CBs3U. lIpUMEHseT MOJy4eHHbIE 3HAHUSA
Ha MpakTUKE B BHUJIOM3MEHEHHOW CUTyallud, COOIIOAAET OCHOBHBIE MpaBuia
KYJIbTYpbl YCTHOM ¥ TUCBMEHHON PEUH, UCIOIb3YET HAyUYHbIE TEPMUHBI.

2. He oOnmamaer moCTaTOYHBIM HaBBIKOM pabOThI CO CIPABOYHOM
JUTEpaTypoid, yaueOHUKOM, IEPBOMCTOYHUKAMU (TIPABUILHO OPUEHTUPYETCS, HO
paboraeT MemsieHHO). JlomyckaeT HerpyOble HapylIeHUs TpaBuil oQOopMIIEHUS
MUCbMEHHBIX pa0oT.

Ouenka «3» cTaBUTCSH, €CJIN YUYCHUK:

1. VYcBomJI OCHOBHOE cojep)KaHHE ydyeOHOro marepuana, HMEeT
npobenbl B YCBOGHHM Marepualla, HE MpPEemsITCTBYIOUIME AajibHEHIIeMy
YCBOGHHIO  MPOrpaMMHOrO  Marepuaja;  Marepual  M3jaraeT  He
CUCTEMAaTHU3UPOBAHHO, (parMEeHTapHO, HE BCEr/la OCIIEA0BATENbHO.

2. [Toka3bIBaeT HEOCTATOUHYIO CHOPMUPOBAHHOCTH OTAEIBbHBIX 3HAHUN
U YMEHH; BBIBOABI U 00OOIIEHUS apryMEHTUpyeT ciabo, AOMyCKaeT B HHUX
OLIMOKHU.

3. Jlommyctunn  OmMMOKM YW HETOYHOCTH B HCIOJIB30BAaHUM HAyIHOU
TEPMHHOJIOTHH, OIpPEACIEHUS TMOHATHA Jal HEJOCTaTOYHO 4YETKHE; He
UCIIOJIb30BaJl B KauecTBEe JIOKA3aTelIbCTBA BBIBOJALI M 0000IIEHUA U3
HaOM0IeHNH, (PAKTOB MM TOMYCTHII OIIUOKY TIPU UX U3JI0KCHUU.

4. WcnpIThIBaeT 3aTpyAHEHUS B IPUMEHEHUN 3HAHUU, TP OOBICHEHUH
KOHKPETHBIX SIBJICHUN HA OCHOBE TEOPHH, UM B TIOJATBEPKICHIUN KOHKPETHBIX
IPUMEPOB MPAKTUYECKOTO MPUMEHEHHS TEOPUH.

5. OTBeyaeT HENoJIHO Ha BOMPOCH! yuuTens (yIyckasi U OCHOBHOE), WU
BOCIIPOM3BOAMUT COJIEpP)KaHHUE TEKCTa y4eOHHMKA, HO HEAOCTATOYHO MOHHMAET
OTJENbHBIE MOJOXKEHHS, UMEIOIINE BaXKHOE 3HAUYECHUE B 3TOM TEKCTE.

6. OOHapyKHBaeT HEIOCTATOYHOE MOHUMAHUE OTAEIBHBIX MOJOKEHUN
NpU BOCIPOM3BEICHUU TEKCTa y4eOHUKA (3amuced, NMEPBOMCTOYHUKOB) WIIU



OTBEYAET HEIMOJHO Ha BOMPOCHI YUYWUTENS, JOMyCKas OJHY - JBE TpyObie
OIIIMOKH.
Onenka «2» CTaBUTCSH, €CJIH YUEHHUK:

1. He ycBomn m He pacKpbpll OCHOBHOE COJICp)KaHHE MaTepualia; He
JIeJIaeT BEIBOAOB U 000OIIEHU.
2. He 3HaeT W He MOHMMAaeT 3HAYMTEIIBHYIO WM OCHOBHYIO YacCTh

IIPOIPAaMMHOI0 Marepuana B IpeAesax MOCTaBJICHHBIX BOIIPOCOB MIIA HMMEET
cmabo chopMHUpPOBAHHBIC W HEIOJHBIC 3HAHUS W HE YMEET MPUMEHSATh UX K
PEILICHUIO KOHKPETHBIX BOMPOCOB.

3. [Ipu otBere (Ha OAMH BOMPOC) JAOMyCKaeT Oosee ABYX TIpyObIX
OIIUOOK, KOTOPhIEHE MOXET UCIIPABUTH aXKe MPU TIOMOIIN YUUTE.
4. He MoxeT OTBETUTh HU Ha OJJUH UX MMOCTABJIECHHBIX BOIIPOCOB.

5. [ToTHOCTBIO HE YCBOMII MaTepual.



