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IlosicHuTENBLHAA 3alICKA

@enepalbHBIi  TOCYIAPCTBEHHBIM  00pa30BaTelbHbI  CTaHIApT CPEOHEro  OoOIIero
o0pa3oBaHMs yCTaHABIMBACT TPEOOBaHMA K pe3yJabTaTaM OCBOCHHS OOYYaIOUIMMHCSA MPOrpamMm
cpenHero ooOmero oOpa3oBaHUS (JIMYHOCTHBIM, METApEIMETHBIM M TpeAMeTHbIM). HayuHo-
METOIMYECKON OCHOBOM Uil pa3pabOTKH IJIAHUPYEMBIX PE3YIBTATOB 0CBOEHUS IPOrpaMM CpPEIHEr0
o0m1ero 00pazoBaHUs ABISICTCSI CHCTEMHO-IESTSIIEHO CTHBINA TIOTXO/T.

[Iporpamma mo XMMHM Ha YpOBHE cpeqHero oomiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit @eneparnuny,
TpeOoBaHuii K pe3ynbTaraM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO OOIIEro
oOpa3oBaHus, NpeAcTaBieHHbIX B denepaibHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHJapTe
cpeaHero oomiero oOpazoBaHus, ¢ yuétoM «KoHuenmuu mpenoaaBaHus y4eOHOTO IpenMera
«Xumusi» B 00Opa3oBaTelbHBIX opranmu3anusax Poccuiickoit denepaiuu, pean3yrolux OCHOBHBIC
o0uieo0pa3oBaTeNbHbIE MPOrpaMMbl» M OCHOBHBIX IIOJIOKEHMH (enepalbHON  MPOrpaMMbl
BOCITHTAHUSI.

OcHOBY TTOIXOI0B K pa3pab0TKe MPOrpaMMbl TI0O XUMHUH, K OIIPEIEICHUIO O0IIel CTpaTeruu
00y4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 0O0y4aIOUINXCSl CPEACTBaMU y4eOHOro mnpeaMera «XuMusy Jis
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyadbHble mojioxkeHus PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, co/ep)KaHus, pe3yabTaroB oOydeHUs U TpeOOBaHUN K YPOBHIO
TIOJITOTOBKH BBITTYCKHUKOB.

B cooTBeTCTBUM C JAaHHBIMU MOJIOKEHUSMH IporpamMma Mo XuMuu (0a30BbI YpOBEHb) Ha
YpOBHE CpeHero oomiero 0opa3oBaHus:

yCTaHaBIWBaeT 00s3aTenbHOC (MHBAPUAHTHOE) TPEIMETHOE COJCp)KaHWE, OMPEesieT
KOJIMYECTBEHHbIE U KAYeCTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXJOM JSTare H3ydeHHs IpeaMeTa,
MpeIycMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAaHUS COJEPKAHUSA U paclpeAesieHUs ero mo Kiaccam,
OCHOBHBIM pazJiesiaM U TeMaM Kypca;

na€T MPUMEPHOE pacipeiesieHue y4eOHbIX YacoB 10 TEMAaTHYECKUM pa3JieiaM, PeKOMEHIyeT
MIPUMEPHYIO MOCIJIEA0BATEIbHOCTh U3YUYEHUs OTACIBHBIX TEM Kypca C Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3CH, JIOTMKH y4eOHOTO MpolLiecca, BO3PACTHBIX 0COOCHHOCTEN 00yYatonInXCs
10-11 xaccos;

naéT METOIUYECKYI0 MHTEPIPETAIUIO 1eJiel U3yyeHus IpeMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpenHero oOmiero o0pa3oBaHUS, COAEPIKATEIBHON XapaKTePUCTHKU
IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUS OCHOBHOM 0Opa30BaTENbHOI MPOrpaMMBbl CPEIHEro 00IIero
oOpa3oBaHMs (JUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
M03HABATENLHOM AEITETbHOCTH YYSHHKA [0 OCBOCHHIO Co/Iep kaHus npeamera. [1o Bcem Ha3BaHHBIM
MO3UIMSAM B MpOrpaMMe IO XUMHUHU COONIOEHa MPEeMCTBEHHOCTh € (QenepaibHOil paboueit
IpOrpaMMoil OCHOBHOTO 00Iero oopasoBaHus Mo XuMHM (Juis 8-9 KiaccoB 00pa30BaTENbHBIX
OpraHu3aiuii, 6a30BbIii yPOBEHB)

[Iporpamma 1o XMMuUU SABISIETCS OPUEHTUPOM JUI COCTABICHUS PabOUYMX MTPOrpaMM, aBTOPbI
KOTOPBIX MOTYT HPEATI0KHUTh CBOM MOAXO0J K CTPYKTYPUPOBAHUIO U MOCIIEN0BATEIbHOCTH U3YUEHHS
y4yeOHOTO Marepuaa, a Takke CBOE BHUJEHHE OTHOCHTEIbHO BO3MOXXHOCTH BBIOOpA BapHaTUBHON
COCTaBJISIOIIEH CoJlepKaHUs TPeAMETa JOTIOIHUTENBHO K 00s13aTebHOM (MHBAPHAHTHOM) YacTH €ro
COJIEpKAHUS.

Xumuueckoe o00pa3oBaHHE, IOIy4aeMO€ BBITYCKHUKAMHM CpEeIHEeH IIKOJbI, SBISETCS
HEOTHEMJIEMOH YacThi0 MX 00pa30BaHHOCTH. OHO CIIYXKHUT 3aBEpIIAIOLIMM 3TalloM pealln3allui Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX IEJIOCTHONH cHCTEMe



XMMHUYECKOTO 00pa30BaHus. JTH IIEHHOCTH KacCAIOTCs MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHUS
MHUPOBO33PEHUS U O0IIEH KyIBTYphl YET0BEKa, a TAKXKE SKOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHS K
CBOEMY 3JI0POBBIO U MPUPOAHOH cpere. Peannsyercs xumudeckoe 0Opa3zoBaHue 00yJarOmUXCsl HA
YPOBHE CpeHero o0mero o0pa3oBaHus CpeACTBAMH y4eOHOTO MpeaMeTa «XUMUs», COIepKaHue U
MMOCTPOCHUE KOTOPOTO OTPECIICHBI B IIPOTPaMMe 110 XUMHH € YIETOM CIEITUPUKNA HAYKH XHUMHH, €
3HAYCHHS B MMO3HAHWUU MPHUPOJBI U B MATEPHATBLHOM KM3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX
HeNeid W MPUHIMIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJHEro OOIIero
oOpazoBanust B Poccwmiickoit ®enepanum. Tak, Hampumep, npu (OPMHPOBAHUHM COICPIKAHUS
npeaMeTa «XUMUSD» YITCHBI CIICAYIONUE TIOJOKECHUS O crieni(rKe U 3HAaYCHUW HAyKH XUMUH.

XuUMHS Kak JJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HayK WIPaeT OCOOYI0 pOJib B COBPEMEHHOM
[MBHJIN3AIIMN, B CO3JIAHUU HOBOHM 0a3bpl MarepuaibHOW KyiabTypbl. OHA BHOCHT CBOW BKIIAJ B
(dbopMHpOBaHUE PAIIMOHAIFHOTO HAYYHOTO MBIIIICHHS, B CO3/IaHUE IEJIOCTHOTO MPEACTABICHUsS 00
OKpYXKAOIeM MHpEe KaKk O €AWHCTBE MPHPOJBI M UYEIOBEKa, KOTOpoe (hOopMHUpYyeTcs B XUMHH Ha
OCHOBE TIOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUAPA, OCO3HAHUS B3aMMOCBSI3U MEXKTY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMH M BOBMOYKHBIMH O0JIaCTSIMH TPUMEHCHHUS.

TecHO B3aMMOJICHCTBYSI ¢ JPYTUMHU €CTCCTBEHHBIMU HayKaMH, XHMHS CTaja HeOTheMJIEMON
JacThI0 MHPOBOU KYJIBTYPBI, HEOOXOUMBIM YCIIOBHEM YCITCIITHOTO TPYAA W KU3HU KaXKJIOTO YJICHA
obmiectBa. CoBpeMeHHasi XMMHUSl KaK HayKa CO3HJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTHH
HarpaBJieHa Ha pelIeHre TI00aIbHBIX MPOOIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPTETHYECKON, TIHIIEBOH, SKOJIOTHYECKOI 0e301MacCHOCTH M OXPaHBI 3/I0POBBSI.

B cootBercTBMM ¢ OOmUMH TENSIMH W TNPUHIMIIAMH CPEIHETO OOIIero o0pa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI YPOBEHb W3YUCHHS) OPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOJATOTOBKY OOYYalOIIMXCS, HEOOXOAUMYIO WM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOAOKEHUS 00pa30BaHUS B PA3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisionmu npeaMera « XuMus» siBII0TCs 0a30Bble Kypchl — «Opranuyeckasi XUMHUs»
u «OO0mas ¥ HeopraHuveckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKd: cHCTE€Ma 3HAHWMM 10 HEOPTaHUYECKOW XUMUU (C BKJIIOUEHUEM 3HAHUU U3
o01el XMMUW) U OpraHuYecKor XuMun. GopMHUpOBaHUE JAHHOW CHCTEMbI 3HAHUH TIPH M3YyYCHUHU
npeaMeTa oOecreunBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCEI0 MHOI000pasusi BEIECTB Ha OCHOBE
0oOLIMX MOHATUI, 3aKOHOB U TEOPHM XUMUHU.

Crpykrypa copepkanusi KypcoB — «Opranudeckas xumus» U «OOmas u HeopraHuyeckas
XUMHs» cQOpPMHUpPOBaHA B MpOrpamMMme MO XUMHUU Ha OCHOBE CHUCTEMHOTO IMOJAXO0Jla K U3YyYCHHIO
yuyeOHOro wmarepuaia U oOOYCIOBJICHa HCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha
OmpeAenEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHWYecKOW XHWMHUU BeIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHUECKOM TEOPUU CTPOEHHUSI OPraHUYECKUX COCAMHEHUN, a TaKxKe
Ha YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX MPEACTABICHUN 0 CTpoeHHH BemlecTB. CBeneHust 00
M3y4aeMbIX B Kypce BEIIeCTBaxX JAlOTCs B PA3BUTUHU — OT YIIIEBOJAOPOIOB JI0 CI0KHBIX OMOIOTHUECKH
aKTUBHBIX COeqUHEHMI. B Kypce opranndeckoil XUMUU MOTy4arOT pa3BUTHE CHOPMUPOBAHHBIC HA
ypOBHE OCHOBHOTO 001Iero 00pa3oBaHUs MEpBOHAYAIbHbIC MPEACTABICHUS O XUMHYECKOH CBS3H,
KITaCCU(UKAIIMOHHBIX TPHU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O
XUMHYECKOUN peaKkiiuu.

[Ton HOBBIM yriiOM 3peHHs] B TpeaMmere «XuMus» 0a30BOr0 YPOBHSI paccMaTpHBAETCS
W3YYEHHBII Ha ypPOBHE OCHOBHOTO o0OIIero o0O0pa3oBaHUS TEOPETHUYECKHH Marepual W
(haKTONOTUYECKHE CBEJCHHS O BEIIeCTBaX M XMMHUYECKOW peaknuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0mmasi U1 HeopraHuveckas XUMHs» OOyJaroImIMMCsl MPEIOCTAaBISIETCS BO3MOXHOCTH OCO3HATh



3HaUYEHHUE MEPHOJANYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U METOJOJIOTUYECKUX MO3ULUH, ITyOxKe
MOHATh HCTOPUYECKOE U3MEHEHUE (PYHKIUI 3TOTO 3aKOHA — OT 0000Imaromeit 10 00bICHSIOMEH
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEHMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOWMCTBAX W
IIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnosHsgercd B Kypcax 10 u 11 kinaccoB aneMeHTaMu coJiepKaHusl, UMEIOITUMHU KYJIbTYPOJIOTHYECKUI
U MPUKJIAJHON XapakTep. JTU 3HaHUS CIIOCOOCTBYIOT HOHMMAHHUIO B3aUMOCBS3H XUMUHU C APYTUMHU
HayKaMH, pacKpblBalOT €€ poJib B I103HABATEIILHONW M MPAKTUYECKON JIEATENbHOCTU YEJIOBEKa,
CTIOCOOCTBYIOT BOCIIUTAHHUIO YBXKEHHSI K TIPOIIECCY TBOPUYECTBA B 0OIACTH TEOPUU U TPAKTHUECKUX
MPUJIOKEHUN XMMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYMMBIX IPoOIEMax, CBA3aHHBIX C XUMUEH, KpUTHUECKH OCMBICINBATh HHPOPMALIUIO U TPUMEHSITh
e€ i TONOJHEHWs] 3HAaHWM, pelIeHHs HHTEUIEKTyaldbHBIX UM OKCHEPUMEHTaIbHBIX
HCCIIEI0OBATENbCKUX 33/1a4. B 1enom copeprkanue yueOHOTO npenMera «XUMUs» JaHHOTO YPOBHS
M3yYEHUs OPUEHTUPOBAHO Ha (OPMUPOBAHUE Yy OOYHaOLIUXCS MHUPOBO33PEHUYECKON OCHOBBI IS
MOHUMaHUs (QWIOCOPCKUX UAEH, TAaKMX KaK: MaTepuaibHOE€ €IUHCTBO HEOPraHMYEeCKOro u
OpraHMYecKoro Mupa, OOYyCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U CTPOEHUEM,
MMO3HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM SKCHEPUMEHTA U PEIICHUS MPOTUBOPEUUH MEXIY
HOBBIMHU (paKTaMHU U TEOPETUYECKUMHU NPEANOCHUIKAMH, OCO3HAaHHE POJIM XUMHH B PEIICHUU
9KOJIOTHYECKUX MpolieM, a Takke IpobieM cOepekeHUs IHEPreTUYECKUX pPECYpCOB, ChIPbS,
CO3/1aHHUS HOBBIX TEXHOJIOTHI U MaTepUaOB.

B nuane perieHus 3aad BOCIUTAHUSA, Pa3BUTUSA U COLMATN3AIMU 00Y4aOLINXCsl IPUHATHIE
IpPOrpaMMONl IO XHUMHUHU MOJXOAbI K OINpPEICIICHUIO COJAEPXKAHUA M IIOCTPOEHUS MpeaMeTa
IIPEeAYyCMaTPUBAIOT (OPMUPOBAHHUE Yy 00YyUaAIOIINXCS YHUBEPCAIBHBIX YU€OHbIX I€HCTBUM, MIMEIOLINX
0a30BO€ 3HAUEHHE sl PA3JIUYHBIX BHUJOB AEATEIBHOCTH: PEIICHUS MpoOieM, MOUCKA, aHalu3a U
00paboTku wmH(MOpPMAIMK, HEOOXOMUMBIX [UIi TNPUHOOPETEHUS ONbITa TMPAKTHYECKOW W
HCCIIEI0BATENIbCKON JIeATebHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMMH.

B npakruke npenogaBaHusi XMMHUM Kak Ha YpOBHE OCHOBHOI'0 00111ero 00pa3oBaHus Tak U Ha
YPOBHE CPEHEro 0011ero 00pa3oBaHus, IIPH ONPEACICHUN COIEPKATEIbHON XapaKTePUCTUKY Lienen
U3y4YeHMs NpeAMEeTa HAaIpaBICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAAMLUOHHO MpPU3HAETCS
(GopMHpOBaHHE OCHOB XHMHYECKOM HayKd Kak o00JacTh COBPEMEHHOIO €CTEeCTBO3HaHU,
IIPAKTUYECKOM JESTEeNbHOCTH 4YeJOBEKa M KaK OJHOINO0 W3 KOMIIOHEHTOB MHUPOBOH KyinbTyphl. C
METOANYECKON TOUKM 3pEHUs TakOM MOJXOJ K ONpE/eNEeHUI0 Iesiell U3y4eHusl IpeaMeTa sBIIseTcs
BIIOJIHE OTPAB/IaHHBIM.

CoriacHO TaHHOM TOYKE 3pEHUS [TIABHBIMU LIETISIMU U3y4EHUS MTpeaMeTa «XUMUs» Ha YpOBHE
cpenHero obuero o6pa3oBaHus Ha 6a30BOM YPOBHE SIBIISIOTCS:

(dopMHpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaXKHEWIIeW CcocTaBIAOLICH
€CTECTBEHHO-HAyYHON KApTHMHBI MHpa, B OCHOBE KOTOPOM JIEKaT KJIIOUEBBIE IIOHATHUSA,
(dyH1aMeHTalIbHbIE 3aKOHBl U TEOPHUH XUMHUH, OCBOCHME SI3bIKAa HAyKH, YCBOCHHME M IOHHMAaHHE
CYILIHOCTH JIOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

¢dbopMHpOBaHHE M pa3BUTHE MPEACTABICHUNH O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKHX PEaKINi, HeOOX0AUMBIX JJIsl IPUOOPETEeHHsI YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB
U XUMHYECKHUX SIBIIEHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOM JKNU3HH;

pa3BUTHE YMEHHUI M COCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U OOBSICHEHUEM
XUMHUYECKOTO HKCIIEPUMEHTA, COOMIOAEHUEM MTPaBHil 0€30aCHOTO OOPAIeHHs C BEIeCTBAMH.

Hapsiny ¢ »TuM conepskarenbHas XapakTEpUCTUKA IIeJIed M 3aJad M3y4eHMs IpeaMeTa B



MporpaMMe Mo XUMHUHU YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU B
cucreme oémero cpenHero oopasopanus. CerofHs B NPENOJaBaHUU XUMHUU B OOJIBIICH CTENECHU
OTHAETCS MPENOYTEeHHE MPAKTHUECKON KOMIIOHEHTE COIepKaHusl 00ydeHUs, OpDUCHTUPOBAHHOHN Ha
MOJOTOBKY BBIMTYCKHHMKA IIKOJIBI, BJAJCIOMIET0 HE HAO0OpoM 3HaHUH, a (QyHKIMOHATHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHUSIMUA aKTUBHOTO MOTYYCHHS 3HAHUM U TPUMEHEHUS X B
peanbHOM KU3HU JUIsl peIICHUs TPAKTUYECKHUX 3a]1a4.

B 9T01i cBSI3M NpH M3yUeHUU TpeaMeTa « XUMUsS» TOMHHHPYIOIIEe 3HAYCHUE MPUOOPETArOT
TaKHe LEJIU U 3a/1a4i, Kak:

ajanTanus o0yJaroluxcs K YCIOBHUIM JUHAMHYHO Pa3BUBAIOLIErOCs MHUpa, GOpMUPOBAaHUE
MHTEJJIEKTYallbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsAX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

(dhopmupoBaHue y 00yUdarOMIUXCs KIIFOUYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHITUH ), HIMEIOIITUX
YHUBEPCAJIbHOE 3HAYEHHWE Ul pa3jIMYHBIX BHUJAOB JAEATEIbHOCTH: pElIeHUs MNpoOieM, IOUCKa,
aHanu3a U 00paboTKM WHOOPMALMK, HEOOXOJUMBIX IS MPUOOPETEHHUs OMbITa ACSTEIBHOCTH,
KOTOpas 3aHMMaeT BaXHOE€ MECTO B TO3HAHMM XHMMHMM, a TakXKe /s OLEHKH C TO3ULUN
9KOJIOTHYECKOHM 0€30MaCHOCTH XapaKTepa BIUSHUS BELIECTB U XMMHUYECKUX MTPOIIECCOB HA OPraHU3M
YeJloBeKa U MPUPOIHYIO CPEny;

pa3BUTHE MO3HABATEJIBHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOATENbHO MpUOOpeTaTh HOBBIE 3HAHMS 1O XUMHHU B
COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTSAMH, HCIOJB30BaTh COBPEMEHHbIE HMH(OPMaLMOHHbBIE
TEXHOJIOTHH JUIsl TIOMCKA M aHaiu3a y4eOHOM M HaydHO-MOMYISpHON HMHGOpMAIMM XUMHYECKOTO
COJIEpKaHUS;

(dbopMHpOBaHUE U Pa3BUTHE y OOYyYaIOIIMXCA acCCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOJIIOIAaTeNTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MTPOBEICHUHN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y 0Oyyaronmxcsi yoexAEHHOCTH B TyMaHUCTUYECKON HAIMPaBIEHHOCTH XUMUU,
e€ BaXHOW pOJM B pELICHUH NIOOATBHBIX MNpOOJIeM palloOHaIbHOTO MPHPOJIONOIb30BAHHUS,
MOTIOJTHEHUSI HHEPreTUYECKUX PECYpCOB M COXpPAHEHHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IUMOCTH OEpeKHOTO OTHOILIEHHS K MPUPONIE U CBOEMY 3J0POBbBIO, a TAKXKEe MPUOOpETECHUS
OTIbITA MCIOJB30BaHUS MOJYYCHHBIX 3HAHUHW JUIA NMPUHSATHS T'PAMOTHBIX PEUICHUH B CUTyallMsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Henn u 3amaun u3ydeHUs NOpeAMeTa «XUMUS» TMOIYYUIU TOAPOOHYI0 METOAMYECKYIO
uHTeprpeTanuio B pasaene «[lmaHupyemble pe3ynbTaTbl OCBOCHHSI MPOTPAMMBI 10 XUMHUUY,
Omaronapst uemy obecredeHo 4E€TKoe MPEICTABICHNE O TOM, KaKHe 3HAHUS U YMEHUSI UMEIOT MPAMOe
OTHOIIICHHE K pealn3allii KOHKPETHOH 1IeTH.

IInanupyemblie pe3yJbTaThbl 0CBOCHHUSI Y1€0HOI0 peaMeTa

denepalibHBIi  TOCYAAPCTBEHHBIM  0Opa30oBaTelbHbI  CTaHIApT CpEAHEro  oOIero
0o0pa30BaHMs yCTaHABIMBAaeT TPeOOBaHMs K pe3yJabTaTaM OCBOEHHUS OOy4arollMMHUCS MPOTpPaMM
cpenHero ob6miero oOpa3oBaHUs (JIMYHOCTHBIM, MeETalpeIMETHbIM W mpeaMeTHbM). HaydHo-
METOANYECKOM 0CHOBOM /ISl pa3pabOTKH IIIAHUPYEMBIX PE3y/IbTaTOB OCBOCHHS IPOTPaMM CPEIHET0
o0r1ero 00pa3oBaHUS ABISAETCS CUCTEMHO-/1EATEIbHOCTHBIM MOXOI.

B CcOOTBETCTBMM C CHCTEMHO-ACITEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3ynbTaToOB OCBOCHHUS IpeAMeTa «XUMUS» Ha YPOBHE CpeHEero oomiero oOpa3oBaHUs BbIJIEIEHBI
CIIEAYIOLUE COCTABIISAIOILHNE:



OCO3HaHHE OOyYaroIIMMMCS POCCHUICKON TIpakJaHCKOW HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJU4Yre MOTHUBAIIUU K 00yUEHUIO;

I[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKICHUH JMYHOCTH HAa OCHOBE KIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPagUIINil 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCs PYKOBOJCTBOBAaTbCSl B CBOEU JESTEIBHOCTH
LICHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, IPUCYIUIMMHU LEJIOCTHOM CHCTEME XHMHYECKOIO
o0Opa3oBaHus;

HAJIMYHE TIPABOCO3HAHUS SKOJIOTHUECKON KYIBTYpPHI U CIIOCOOHOCTH CTaBUTh LI U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl 0CBOEHUS MpeaMeTa « XUMUS T0CTUTal0TCS B €IMHCTBE yUeOHOM
U BOCIIUTATENIbHOM NEATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKUMHM, COLUOKYIBTYPHBIMHU,
JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMHU U HJ€ajJaMH POCCHIICKOTO TIpakJJaHCKOro o0O0IlecTsa,
MPUHATHIMU B OOIlECTBE HOPMaMM U TpaBUJIAMM IOBEIEHUS, CIHOCOOCTBYIOIIMMH IpolieccaM
CaMOIIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS JTMUYHOCTH 00y4YaIOLIUXCS.

JIMuHOCTHBIE pe3yJIbTaTbl OCBOCHUS MpenMera «XHUMHs» OTpaxaioT C(hHOPMUPOBAHHOCTD
OTIbITA MIO3HABATEIBHON U MPAKTUUECKOM IeATENbHOCTH 00yJaroIUXCs 10 pealn3aluy NPUHATHIX B
oOuiecTBe IIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCKOTO BOCIIUTAHUS:

OCO3HaHMs 00y4aroImMMHCSI CBOMX KOHCTHUTYLIMOHHBIX MpaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IPaBOIOPSIKY;

IIPEICTABICHAS O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHWHM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATENbHOCTH IPU CO3AAHUU Y4EOHBIX MPOEKTOB,
peleHNH y4eOHBIX U T03HABATEIbHBIX 3a/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JAPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH eATEIbHOCTH;

2) naTpUOTHYECKOTIO BOCIUTAHMUS:

LIEHHOCTHOI'O OTHOILLIEHUS K UICTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEYECTBEHHON XUMMH;

YBa)KEHMS K IIPOLIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO NPUMEHEHHS XMMHUH,
OCO3HAHUS TOT0, YTO JOCTH)KEHHs HAyKU €CTh PE3y/JbTaT UIMTENIbHBIX HAOMI0AEeHUH, KPOIIOTINBbIX
9KCIIEPUMEHTAJIbHBIX [IOUCKOB, IOCTOSHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;

MHTepeca U N03HaBaTeIbHbBIX MOTUBOB B MOJIYYEHUH U MOCIEIYIOLIEM aHaINU3e HH(POpMaLUU
0 NIEPEIOBBIX JOCTUKEHHUAX COBPEMEHHOW OT€YECTBEHHON XUMUY;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSL:

HPAaBCTBEHHOI'O CO3HAHHUS, ITUUECKOTO MOBEICHUS;

CMOCOOHOCTH OLIEHUBATh CUTYallMH, CBSI3aHHbIE C XUMHUUECKUMHU SIBICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEUIECHHS], OPUEHTUPYACH Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBaThb CBO€ IIOBEJEHME M IIOCTYNIKM CBOMX TOBapHILEH C MO3HLUN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUI ITUX MOCTYIKOB;

4) hbopmMHUpOBaHUs KYIBTYphI 310POBbSL:

MOHMMaHMsI I[IEHHOCTEeH 3J0poBOro M Oe3omacHoro oOpas3a JKHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3MYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJTIONIEHHSI TTPaBMII O€30I1aCHOTO 0OpaIlEeHHsI ¢ BEIIECTBAMU B OBITY, TOBCEIHEBHON KU3HH
U B TPYAOBOH AEATEIBHOCTH;

MOHUMAaHHMSI IEHHOCTH MPaBHJI HHIUBU1YaIbHOTO U KOJUIEKTUBHOTO O€3011acHOTO MOBEICHHS



B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIHONICH;

OCO3HAaHUS TIOCJIEJACTBUM W HENPUATUS BPEAHBIX MPUBBIYCK (YHOTpPEOJICHUSI aJIKOTOJIs,
HapKOTHKOB, KypeHHUS);

5) TpynoBOTO BOCIUTAHMUS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTHU B  Y4€OHO-HCCIIEOBATEIILCKOM  JCSTEIBHOCTH,
00I11eCTBEHHO TOJIE3HOM, TBOPUYECKOW U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

MHTEpeca K IPaKTHIECKOMY U3yYCHHUIO IPO(ECCHil pa3IMyHOTO PO, B TOM YHCJIe HA OCHOBE
MIPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOIIM TPYyIa U pe3yabTaTaM TPyJI0BOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUAYATHHON TPAaeKTOPUH 00pa30BaHUs, Oyayien
npodeccuu U peanu3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 9KOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHHUKY CYIIECTBOBAaHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHUS TI0OATBHOTO XapakTepa JKOJIOTHYECKUX MPOOIeM, BIMSHHUS IKOHOMHYE CKHX
MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATBLHOM CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJBb30BAHMS JOCTHIKEHUN XUMUHU JJIA PEHICHUS BOMPOCOB
PaIMOHAIBLHOTO MTPUPOIOTIONH30BAHMUS,

AKTUBHOTO HENPUSTUS JACUCTBHI, NMPUHOCAIIMX BpEIl OKpYXKalolled NPUPOIHOM cpene,
YMEHHSI MPOTHO3UPOBATH HEOIAroNpHUsATHBIE SKOJIOTHYECKHE TOCIEICTBUS MpeIpUHIMAEMbIX
JNEUCTBUN U MPETOTBPAIATh UX;

HaJIM4YUs PAa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHUS, SKOJIOTHYECKON KYIBTYpbI, OIBITa
NEeSITEIbHOCTH ~ DKOJIOTUYECKOW  HAaNpaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBaTbCcs HMHU B
M03HABATENIbHOM, KOMMYHUKATUBHOW U COLIMAJIbHOW MPAKTUKE, CIOCOOHOCTH U YMEHHUs aKTUBHO
MIPOTUBOCTOATH UACOJIOTUN XeMopoOuu;

7) LEHHOCTH HAy4YHOTO TO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOLIECTBEHHON MPAKTHUKHU;

MOHUMAaHUs CHenuUKd XUMUU Kak HayKd, OCO3HaHus e€ poinu B (popMHpOBaHUU
paIMOHAIBFHOTO HAyYHOTO MBINIJICHHS, CO3/IaHUU IIEIOCTHOTO MPEICTaBICHHs 00 OKpYy)KaroleM
MHUpE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U pPelIeHUun
po0ieM COXpaHEHUs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0CO0OI 3HAUMMOCTH XUMHUHU Ui COBPEMEHHOW UMBUIM3ALMU: B €8
T'YMaHUCTHYECKOW HAmpaBIEHHOCTH W BaXXKHOW PONM B CO3JaHUM HOBOW 0a3pl MaTepualibHON
KYJABTYpBI, PEIICHHH T[IOOANbHBIX MPOOIEeM YCTOWYHMBOIO pPa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUUYECKOM, MUIIEBOI U SKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTIeueHUN
YCIOBUH YCHENIHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU KaKIOTO YIeHa OOIIEeCTBa;

€CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH: TIOHUMAHUS CYI[HOCTH METOJOB  TO3HAHMS,
WCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJydaeMmble 3HAHUS IS
aHanM3a ¥ OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIETO MUPa U MPOUCXOISAIINX B HEM U3MEHEHHM, YMEHUS
nenaTh 000CHOBAaHHBIE 3aKIIOUEHUS] HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IENbI0
MOJIY4E€HHSI I0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIHHO HUCIIONB30BaTh XUMUYECKUE 3HAHUS [Tl peIIeHHs TpoOIeM B



PCAJbHBIX )KU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHHUIO U UCCIIEIOBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHUI0O U CaMOOOpA30BAaHHUIO, K
AKTHUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHWUI 10 XMMHUHU B COOTBETCTBUU C JKU3HEHHBIMH HOTp€6HOCTHMI/I;

MHTEpeca K 0COOCHHOCTSIM TPYAA B PA3IMYHBIX cepax NpoheCcCHOHATBHON NS TeTHHOCTH.

MerarnpeaMeTHbIE pe3ylbTaThl 0CBOCHUS y4EOHOT0 IpeaMeTa « XUMUSA» Ha YPOBHE CPEHETO
o0miero 00pazoBaHuUs BKIIOYAIOT:

3HaUMMBIC Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYUYAIOMIMXCS MEXAUCIUILUTHHAPHBIC
(Mex1penMeTHbIe) OOIIEHAYYHbIE TOHATHUS, OTPAaXKAIOIINE LIEJIOCTHOCTh HAyYHON KapTHHBI MUpPA U
CHCIII/I(i)I/IKy MCTOJOB IMO3HAHUS, HCIIOJIIB3YCMbIX B CCTCCTBCHHBLIX HaAyKaxX (MaTepm{, BCIIIECTBO,
SHEPTHUsl, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeI0BaHNE, HAOMIONCHHE, U3MEPEHHE, SKCIIEPUMEHT U JpYTHeE);

YHHUBEpCaJIbHbIE yueOHbIe AeCcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE),
obecnieunBaromue (popmupoBanue (QyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHOW KOMIIETECHIIUU
00yUaroInuXCs;

CHOCOOHOCTh ~ OOy4alolIUXCS  MCIOJNBb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHUS U YHUBEpCcalbHbIe yueOHbIE ISHCTBUS B IO3HABATEIbHON U COLTMAILHOM
MIPAKTUKE.

MeranpeaMeTHble  pe3yabTaThl  OTPaXKalOT OBIAJACHHE YHUBEPCAIBHBIMU  Yy4EOHBIMU
IMO3HaBaTCJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYIATUBHBIMU ﬂeﬁCTBHHMH.

OgnajieHue YHUBEPCAIBHBIMU YIeOHBIMH ITO3HABATCIILHBIMU JICHCTBUSMMU:
1) 6a3oBbIe JOTUYECKUEC ICHCTBHUS:

CaMOCTOSITENIbHO  (QOpMYIUpOBaTh M aKTyaJlu3UpOBaTh MpoOIeMy, BCECTOpPOHHE €€
paccMarpuBarh;

OTpEAENATh UENHU JEeATEIbHOCTH, 3aJaBas HapaMeTpbl W KPUTEPUU HUX JIOCTHUKECHHUS,
COOTHOCHUTD PE3yNIbTaThl AEATEIbHOCTU C IOCTABICHHBIMU LEISIMH;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBLACTAThH
XapakTepHble TPU3HAKM TMOHSATUM W  YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OObSICHEHUSI OT/IENIbHBIX (DAaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHMS U KPUTEPHUH I KIACCU(UKAIIUU BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHABIUBATh MPUYNHHO-CIICICTBEHHbBIE CBSI3U MEXK]y U3y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IeTyKTUBHbBIC, 10 aHATIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BBIBOIBI U
3aKJIIOYCHHUS;

MPUMEHATh B IMpOIIECCe MO3HAHMS, HCMOIb3yeMble B XMMUU CHMBOJIHYECKHE (3HAKOBBIC)
MOJIeNH, TIPe0Opa3oBbIBaTh MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CHMMBOJI) 2JIEMEHTa,
XuMHuueckas GopMyna, ypaBHEHHE XUMHUECKON PeakIny — P PEIIeHNH YIeOHBIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHbIE MOJICNbHBIC TMPEACTABICHUS JUIsl BBHISBICHUS
XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIE UCCIIEOBATEIBCKUE ICHCTBUS:

BJIQ/IETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEUIECTB U XUMUUYECKUX PEAKIINN;

dbopMynupoBaTh IENM W 3a7a4d  WCCIEIOBAHMS, HCIONB30BaTh TIOCTABIECHHBIE W
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIS
(hopMUPOBaHUS THIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CY)KJICHUM;



BJIA/ICTh HaBbIKAMM CAMOCTOSATEIBHOIO IUIAHUPOBAaHUS M IPOBEICHUS YYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHMS HAOMIOOAaTh 3a XOJOM IIpOIlecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro  pe3ynprar, (opmyaupoBate OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YIbTAaTOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJCIAHHOMN
pabore;

npuoOpeTaTh OIBIT YYCHUYECKOM HCCIIENOBaTeIbCKOM M MPOEKTHOM JIesATeNbHOCTH,
MPOSABIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pPELIEHUS
MIPaKTUYECKUX 3aj1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS.

3) pabota ¢ uHpOpMAaITHCHi:

OPUEHTHPOBATHCS B Pa3IMUHBIX UICTOYHHUKAX UHPOpPMALMK (HayuHO-TIOMYJISIpHAas JIUTeparypa
XMUMHMUYECKOTO COJEp)KAHMs, CIpaBOYHbIE TOcoOus, pecypcbl MHTepHera), aHaIU3UPOBATH
MH(}OPMAIMIO PAa3IMYHBIX BUIOB U (JOPM MPEICTABICHUSI, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
1 HEPOTHUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampochl M TPUMEHATh pa3iU4yHble METOJbl IMpH TOHUCKE U OTOOpe
nH(popMaIuu, HEOOX0IMMOH JUIsI BHITIOJTHEHUS YUeOHBIX 3aa4 ONpPeIeIEHHOTO TUIIA;

MPUOOpPETaTh OMBIT HCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaNbHYIO (OpMy MpeacTaBieHUs HHGOpMaIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIHIbI, PUCYHKU U JPYTUeE);

MCIOJIb30BaTh HAyUHBIH S3bIK B KAYECTBE CPEACTBA TP PabOTE C XUMUYECKON HH(pOPMAIIUE:
MPUMEHATh MEXIpEAMETHbIC ((U3MUECKHEe M MaTeMaTHYeCKHUE) 3HAKH M CHUMBOJBI, (OPMYIIBI,
ab0peBUaTypbl, HOMCHKJIATYPY;

UCIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISAHOCTH.

OBnazieHne yHUBEPCAIbHBIMM KOMMYHUKAaTHBHBIMU JIEHCTBUSAMMU:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJA€ AMANOra W/WINM AUCKYCCHUH,
BBICKA3bIBaTh  UJAEH, (OpPMYIUpOBaTb CBOM  HIPEAJOKEHUS OTHOCUTEIBHO  BBIIOJHEHUS
IPEIOKEHHOH 3a/1aui;

BBICTYNIaTh C IPE3CHTALMEH pe3ylbTaToB IO03HABATENLHOW JESITEIbHOCTH, HOJYYEHHBIX
CaMOCTOSTEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKOM pabOThI MO MCCIENOBAHUIO CBOWCTB M3Y4aeMBIX BEIIECTB, pealln3alii y4eOHOIOo
npoekrta M (GOpMYIMpPOBATh BBIBOJABI [0 pe3ylbTaTaM IMPOBEAEHHBIX MCCIEAOBAaHUN MTyTEM
COIVIaCOBaHMS MO3ULMHI B X0/1€ 0OCYKJIeHHUs U OOMEHA MHEHUSAMHU.

OBgnazieHue YyHUBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUSIMMU:

CaMOCTOSITEJIBHO IIJIAHUPOBaTh M OCYLIECTBISATh CBOIO IO3HABATENIBHYIO JAEATEIBbHOCTD,
ompenenss e€ eI U 3aJaud, KOHTPOJIMPOBaTh U IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh
npeajaraéMblii  anropuT™M AEUCTBUI NpPU BBINOJIHEHUM Y4YeOHBIX W MCCIIENOBaTEIbCKUX 3ajad,
BbIOMpaTh Hambonee 3(hHekTUBHBINA croco0 MX peleHHus ¢ Y4€TOM MOTy4eHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKIMIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH IEATEIBHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

[IpeameTHbIE pe3ynbTaThl OCBOGHUS MPOrpPaMMbl CPEHErO 00IIero o0pa3oBaHus MO0 XUMHUHU
Ha 6a30BOM ypOBHE OPHEHTUPOBAHBI Ha 0OecreueHre MPEeUMYILECTBEHHO 00111e00pa3oBaTebHON U
OOIIEKyIbTYpHOH TMOArOTOBKM oOywaromuxcsi. OHU BKIIOYAIOT crenupuueckue A y4eOHOTro
npeaMera «XuMUs» HaydyHble 3HAHHsI, YMEHHS U CIOCOObI ISHCTBUI IO 0CBOEHHIO, MHTEPIPETalluU
U NpeoOpa3oBaHUIO 3HAHUM, BHUJIBI JAEATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX M pealbHBIX KM3HEHHBIX CUTYallUsX, CBS3aHHBIX ¢ XUMHeH. B



MporpaMMe Mo XUMHUH MPEAMETHBIC Pe3yJAbTaThl MPEACTABIICHBI M0 T0JIaM U3Y4YEHHUS.

K xonmy oOyuenus B 10 kiacce nmpeaMeTHBIE pE3ylbTaThl OCBOCHUS Kypca «OpraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUA O XUMUYECKON COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHH B TIO3HAHWUU SIBIICHUU MPUPOIBI, B (OPMUPOBAHUU MBIIUICHUS H
KYJABTYPBI JIMTUHOCTH, €€ (PYHKIIMOHATIBLHOM I'PaMOTHOCTH, HEOOX0IMMOM JIJIsl pEIICHUS TPAKTUYECKUX
3aJ1a4 ¥ 3KOJIOTUYECKH 000CHOBAaHHOI'O OTHOLLIEHUS K CBOEMY 3710POBbIO U IPUPOAHOI Cpene;

BJIa/ICHUE CUCTEMON XHUMHUYECKUX 3HAHUH, KOTOPast BKIIIOYAET:

OCHOBOIIOJIATal0IIME TOHATUS (XUMUYECKUIN AIIEMEHT, aToM, 3JIEKTPOHHAs 000JI0UKa aTtoma,
MOJIEKY/1a, BaJE€HTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHas (opmyna
(pa3BépHyTast M COKpali€HHas), MOJIb, MOJSIpHAs Macca, MOJIIPHBINH O0O0bEM, YITIEPOIHBIM CKEIET,
(byHKIIMOHATBHAS TPYIINa, paJAuKal, HW30MEpHUs, H30MEPHI, TOMOJOTHYECKHI psl, TOMOJOTH,
YIJIEBOAOPObI, KUCIOPOI ¥ a30TCOEpKAINE COENNHEHNUS, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COETMHECHHUS);

TEOPUM U 3aKOHBI (TEopusi CTpoeHUs opraHuuyeckux BemiecTB A.M. bByrneposa, 3akoH
COXpaHEHUs Macchl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMUU;

MHPOBO33PCHUECKUE 3HAHUS, JIS)KAIINE B OCHOBE MOHUMAHUSI TPUYUHHOCTA i CUCTEMHOCTH
XUMHUYECKUX BJICHUH, ()aKTOJIOTHUYECKUE CBEICHNUS O CBOIMCTBAX, COCTABE, MOJIy4€HUHU U O€30ITaCHOM
WCTIOTB30BAaHUN BAXKHEUITUX OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEITHHOCTH
YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHU BBISIBIISATH XapaKTepHbIE MPU3HAKY MMOHATHU, YCTaHABIUBATh X
B3aMMOCBSI3b, MCIOJb30BAaTh COOTBETCTBYIOIIME IOHATUSA IPHU OMHCAHUM COCTaBa, CTPOCHUS H
MPEBpAIICHUN OPTAaHUYECKUX COCIMHEHU;

c(hOPMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (GopMyll OpraHMYecKUx BEHIECTB U
YPABHEHUN XUMHUYECKUX PEaKUWW, U3rOTaBIMBATh MOJEIH MOJIEKYJI OPTaHMYECKUX BEIIECTB JIA
WJUTFOCTPALMU UX XMMUYECKOTO U MPOCTPAHCTBEHHOIO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIUBATh MPHUHAUICKHOCTh U3YYEHHBIX OPraHHMYECKHUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OTNPeAeIEHHOMY KJIacCy/TpyIine CoequHEHM (YIIIeBOJ0POIbI,
KHUCTIOPOJI ¥ a30TCOJEpIKAllle COCAMHEHUS, BBICOKOMOJICKYISIPHBIE COCIUHEHHs), [1aBaThb MM
HazBaHus 1o cuctemarndeckod Homenknarype (IUPAC), a Ttaxke NpUBOAUTH TpPUBHAIHHBIC
Ha3BaHUS OTIENIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIWJICH, alleTUJIeH, STHJICHIJIHKOJb,
miiepuH, ¢eHon, (opManbAerui, aueTanbIeruj, MypaBbHHAs KHUCIOTA, YKCYCHas KHCIOTa,
OJIEMHOBAsI KMCIIOTA, CTEApUHOBAs KUCIIOTA, III0K03a, PpyKTO3a, Kpaxmal, HeIi0I03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHHUS OMPEACTATh BUABI XUMHYECKOH CBS3M B OPraHMYECKHUX
coenuHEeHUsX (OMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHSI TMPUMEHSTH TOJOXKEHUS TEOPHUH CTPOCHUS OPraHUYeCKHX
BemectB A.M. bytiiepoBa ansi 0ObsSCHEHHUS 3aBHCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTb COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIECTB
(MetaH, 3TaH, YTUJIEH, TPONUJICH, alleTUJIeH, OyranueH-1,3, MetunOyraauen-1,3, 6eH30, METaHO,
9TaHOJ, ATHJIEHIIIMKONb, TIUIEpUH, (EHON, aleTanbAeTua, MypaBbHUHAas U YKCYCHAasi KHUCIOTHI,
IJIIOKO3a, KpaxMall, LeJUTI0JI03a, aMUHOYKCYCHasl KHUCIIOTa), MITIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXJy HHUMHM YpPaBHEHUSIMU COOTBETCTBYIOLIMX XHWMHMUYECKHUX PEAKIUH C HCIOJIb30BaHUEM



CTPYKTYPHBIX (hOpMYII;

c(OpMHPOBAHHOCTb YMEHUS XapaKTePU30BaTh UCTOUHUKHU YITICBOJOPOIHOTO ChIpbs (HE(PTH,
IPUPOAHBIA Ta3, yrojb), CHOCOOBI MX TMEpPepadOTKU U MPAKTUYECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTKu;

c(hOpMHUPOBAHHOCTH YMEHHUI TIPOBOIUTH BBIYUCIICHUS 110 XUMHYECKAM YPaBHEHUSM (MacCHhl,
00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WM MPOJYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BELECTB WM MPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMECHHW BJIAJIETh CHCTEMOH 3HAHHW 00 OCHOBHBIX METOJaX HAYIHOTO
MMO3HAHUS, UCTIONB3YEeMbIX B XUMUU TIPH U3YUCHUH BEIICCTB M XUMHUYCCKUX SIBJICHHUN (HAOIOICHNE,
U3MEpEeHHe, SKCIEPUMEHT, MOJEINUPOBAHKE), UCIOIb30BaTh CUCTEMHBbIE XUMUYECKUE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIHSX, CBS3aHHBIX C BEIMIECTBAMH W HX
MIPUMCHCHHUEM;

c(hopMUPOBAHHOCTh YMEHUW COOMIOAATh MpaBHJIAa TOJIB30BAHUS XUMHUYECKOW MOCYION M
abopaTOpHBIM O0OPYIOBAHHEM, a TaKXKe IMpaBuja OOpalleHHs] ¢ BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM TIJITAHUPOBATH M BBHITIOJNHATh XUMHYECKANW HKCIEPUMEHT
(mpeBpalieHuss OpraHUYECKUX BEIIECTB MPH HArPEBaHUU, MOTyYE€HUE JTUJICHA U H3YyYEHHUE €ro
CBOICTB, KaUYECTBEHHbIE PEAKIIMU OPraHMYECKUX BELIECTB, JCHaTypalus OeJIKOB IMpHU HArpeBaHMU,
L[BETHBIE PEaKLU OEJIKOB) B COOTBETCTBUU C MPABHIAMU TEXHUKHU 0€30MaCHOCTH IIPHU 0OpaIIeHnH ¢
BEIIECTBAMU U JIaOOpaTOpHBIM OOOpYIOBaHUEM, TMPEACTABIATh pPE3YJAbTAThl XUMUYECKOTO
JKCIIEpUMEHTa B (popMe 3arrcu ypaBHEHUN COOTBETCTBYIOIINX PEAKIUIl 1 (OPMYITUPOBATH BBHIBOIBI
Ha OCHOBE ATHX PE3YJbTaTOB;

c(OPMHUPOBAHHOCT, YMEHUN KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpMAIHIO,
MOJTy9aeMyI0 U3 Pa3HBIX HCTOYHHUKOB (CpencTBa MaccoBo nHpopmanuu, MIHTepHET 1 Apyrux);

chOpMUPOBAHHOCTh YMEHUW COOJIONATh TIpaBWJIA OSKOJOTHYECKH IIEIeCO00pa3HOTO
MOBE/ICHUs B OBITY U TPYIOBO ACSATEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10POBbSI U OKPYKaroIei
MIPUPOJIHOM cpelibl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS Ha YKUBBIE OPraHU3MBI ONPEAETIEHHBIX
OpraHMYeCKUX BeIIeCTB, MoHUMas cmbich mnokazarens [IJIK, mosicHATh Ha mpuMepax crocoObl
YMEHBILIEHUS U MPEAOTBPAILlEHUs UX BPEIHOTO BO3ICHCTBHS Ha OpraHU3M YeoBeKa.

Conepxxanmne yueOHOIo npeamera

Paznen 1. OcHOBHbBIE MOHATHSI OPTaHUYECKON XUMMHU.

IlosiBnenue wu Pa3BUTHC OpFaHquCKOﬁ XHMMHHU KaK HayKH. HpCI[MeT N 3Ha4YCHHUC
OpraHI/I‘ICCKOﬁ XUMHMH. MeCTo M 3HauyeHUe OpFaHquCKOﬁ XUMHUH B CUCTEMC CCTCCTBCHHBLIX HAYK.
HpI/I‘II/IHH MHOFOO6pa3I/IH OPraHru4CCKuUX BCHICCTB. yl"J'IepOI[HHﬁ CKCJIICT OpF&HH‘ICCKOﬁ MOJICKYJIBI.
KpaTHOCTb XUMHYECKOH ¢BsI3U. OCOOEHHOCTh XMMHYECKUX pCaKI_[I/Iﬁ OPraHn4CcCKux COG,I[I/IHGHPlﬁ.

CTPYKTypHaH TEOpUA OPraHUYCCKHUX COCOUHEHUN. XUMHUUYECKOE CTPOCHUC KaK TMOPAHOK
COCAMHCHUA aTOMOB B MOJICKYJIIC COITIACHO HX BAJICHTHOCTH. OcCHOBHBIC TIOJIOKCHUS TeOprUn
XUMHUYECKOTO CTPOCHUA OPraHUYCCKUX COCIUHEHUI AM. BYTJ'ICpOBa. 3aBHCHMOCTh CBOMCTB
BCIICCTB OT XUMHUYCCKOTO CTPOCHU A MOJICKYIIL. I/I30Mep1/151 " U30MCPHI.

KJ'IaCCI/I(I)I/IKaI_II/ISI OpTaHNYCCKUX COCIUHEHMH. er'IeBO,ZLOpO,[[LI n Hux CI)YHKI_II/IOHaJ'IBHBIC
IIPOU3BOJAHEIC. Ilonstue o (I)YHKLII/IOHaHLHOﬁ rpynrie. T'omomnorus. HpI/IHLII/IHBI KJ'IaCCI/I(I)I/IKaI_II/II/I
OpraHn4eCKux COCIUHEHHUHN. Cucremarudeckas MCXKAYHApOAHAsA HOMCHKJIATYpa W HNPUHIUIIBI
O6pa3OBaHI/I${ Ha3BaHUU OpPraHn4YCCKUux COCIUHEHUH.

Lemoncmpayuu.



1. Paznoxenue caxapa. 2. Koyekuusi opraHnyeckux BeLIECTB W marepuainoB. 3. Monenu
OpPraHUYECKUX MOJICKYIL.

Pasnen 2. YruieBogopoasbl.

Anxansl. CTpoeHue MoJieKyibl MeTana. [oMonornueckuit psij ankanos. [omonoru. M3omepust
U HOMEHKJarypa HM3omepuss u HOMEHKIarypa ankaHoB. (DHU3WYECKHME CBOWCTBA QJIKaHOB H
3aKOHOMEPHOCTH UX M3MEHEHHUs. XMMHUYECKHE CBOWCTBA (Ha MpUMEpEe METaHa M 3TaHAa): peakluu
3aMeleHuss (TaJoreHupoBaHHUE), JETHJIPUPOBAHMUS KaK CHOCOOBl TOJY4EHUS BaKHEHIINX
COEIMHEHUH B OPraHU4eCKOM CHHTE3€, TOPEHHUE MeTaHa KaK OJMH U3 OCHOBHBIX MCTOYHUKOB TEILIA
B IIPOMBILJIEHHOCTH U OBITY, uponu3. HaxoxieHue B npupoje u npuMeHeHue ankanoB. [lonsarue o
LHHAKJIOAJIKAHAX.

Ankenbl. CTpoeHue MOJEKylbl 3TuieHa. [omonornueckuil psin ankeHoB. HomeHkiatypa
aIKeHOB. M3oMmepusi ymiepoJHOro cKejleTa M IOJOXKEHMsI KpPaTHOM CBSI3M B MOJIEKYJaX ajKEHOB.
dusnyecKkue CBONCTBAa aJKEHOB. XHMHUYECKHE CBOWCTBAa (Ha NpHUMEpe OTUJICHA): pPEaKIUu
MPUCOEAUHEHNS (TaJOreHUpOBaHUE, TUAPUPOBAHUE, THApaTalus, T'HIPOraJoreHHpPOBaHUE) Kak
croco0 mosydyeHUs (PYHKIUMOHAJIBHBIX TMPOM3BOJIHBIX YIJIEBOJAOPOAOB, TopeHus. Peakuuu
MpPUCOEAUHEHNs K TomonoraMm stuieHa. [IpaBuno MapkoBHukoBa. [lommmepusanus sTuneHa Kak
OCHOBHOE€ HAIpaBJIEHUE €ro HCMoiab3oBaHusd. [lonMATHIEH Kak KpPYMHOTOHH&)KHBIA TPOIYKT
XMUMHUYECKOTO Mpou3BojcTBa. [lonmyueHnue sTuieHa B MPOMBIIIJICHHOCTH (IETUAPUPOBAHNE 3TaHa) U
B JJaboparopuu (aeruaparamnwus 3tanona). [[puymMenenue stusieHa.

Ankanvensl U kayuyku. [loHsTHe 00 ankagueHaxX Kak yIJIEBOAOPOAAX C ABYMS JBOMHBIMU
cs3simu. [lommmepusanus nuBuHWIA (OyraaweHa-1,3) kak crmoco0 MOJydeHUS CHHTETHYECKOTO
Kaydyka. HaTypanbHbIii 1 CUHTETUYECKUM Kayuyku. Bynkanuzamnus kayuyka. Pesuna. [Ipumenenue
Kay4dyKa U Pe3UHBI.

Ankunbl. CTpoeHre MOJICKY/IbI aneTuiieHa. ['omonorndyeckuil psj ankuHoB. HomeHknarypa
ankuHOB. M30Mepus yraepoAaHOro ckejieTa M IMOJIOKEHUS KPAaTHOM CBA3M B MOJIEKYNE AJIKMHOB.
Odusnyeckue CBOMCTBA aJIKMHOB. XHMHYECKHE CBOWCTBAa (Ha IpHUMeEpe aleTHIICHA): peakuu
MPUCOEAUHEHUS (TaJOreHUpPOBaHMUE, TUAPUPOBAHUE, THApATAllUs, TUIAPOTAJOTCHUPOBAHHE) Kak
Croco0 MOJy4YeHHs MOJIUMEPOB U APYrUX MOJE3HBIX MPOAYKTOB, TOPEHUE allETUIICHA KaK UCTOYHHUK
BBICOKOTEMIIEPATypHOTO IJIAMEHH JUIsl CBAPKU U PE3KU METAJIOB, TUMEpU3AIH U TPUMEPHU3aLIUL.
[Tonyuenue anerunena. [Ipumenenue aneTuieHa.

ApeHLI. benzon kak MNpeaACTAaBUTECIIb apOMATUYCCKUX YITICBOAOPOIOB. CTpOGHI/IC MOJICKYJIbI
Oen3ona. dusnueckue cBOMCTBA OEH30/1a U TOJIYIIOJIA. XUMHYECKHE CBOMCTBA: pCaKru 3aMCIICHUA
B OE€H30JIbBHOM KOJIBLIC (FaJIOFeHI/IpOBaHI/Ie, HUTPOBAHUC, aJ'IKI/IJ'II/IpOBaHI/IC) Kak croco0d MMOJIyUCHUA
XUMHUYCCKUX CPCACTB 3allIUTHL paCTeHHﬁ, IMPUCOCANHCHUA (FI/II[pI/IPOBaHI/Ie) KaK J0Ka3aTrcJIbCTBO
HCTIPCACIBHOTO XapaKTepa 6CH30J'I8., pCaknuuu 3aMCIICHUA B OOKOBOM J1(S004 (Ha IIpUMETEC Tonyona),
TOpCHUs, OKUCIICHUS TOJYOJIa. HpI/IMeHeHI/IC OeH30J1a ¥ €r0 TOMOJIOTOB.

Jlemoncmpayuu.

4, EpOMI/IpOBaHI/Ie IFEKCaHa Ha CBCTY. 5. FopeHHe MCTaHa, OTUJICHA, allCTUJICHA. 6. OTHOIICHUE
METaHa, OTHJICHA, allCTHJICHA U OeH30/1a K pacTBOpaM NI€pMaHIaHaTa KaJius H 6p0MH01>i Boze. 7.
HOHy‘ICHI/Ie OTHUJICHA peaKuHeﬁ ACrujiparanuu 3TaHoJia, alCTUJICHA — TUAPOJIN30M Kap6w1a KaJIbII 1.

Jlabopamopnvle onvimei.



1. CocraBnenue Mojenei ankanoB. 2. B3aumoelictBue ankanoB ¢ 6pomom. 3. CocraBieHue
MoJienieil HeMpeaeabHbIX YITIEBOJOPOIOB.

Koumponvuas paboma Ne 1. «YriieBogOpOIbI».

Pa3znen 3. Kucsioponconep xaiue opranndeckne coeTuHeHMs.

Crouprel.  Knaccudukamusi, HOMEHKIATypa, H30MEpHUs CIUPTOB. [OMONOTHYECKHA psf
IIPENEIBHBIX OJHOATOMHBIX CHOUPTOB. MeETaHOI M 3TAaHON Kak IPEACTABUTENM IIPENEIbHBIX
OJIHOATOMHBIX CHHUPTOB. DU3MUECKUE CBOWCTBA CIHPTOB. XHMMHUYECKHE CBOWCTBA (HA MpUMEpe
METaHOJIa W OJTaHOJIA): B3aMMOJCHCTBHE C HATPHEM Kak CI0CO0 YCTAaHOBJICHUS HAJTUYUS
TUIPOKCOTPYIIIBI, pPEaKlMsl € TajJoreHOBOJOpOJaMH Kak CHocoO0 TMOJy4eHHs pacTBOPUTENEH,
JeTupaTanus Kak croco0 Noay4eHus 3TUJIeHa, peaklys ropeHus (CIMPTHI KaK TOIIIUBO ), OKUCIICHUE
B anpjaerui. [lomyueHue meraHosia M3 CHHTE3-raza M 3TaHona (OpoKeHHE IIIOKO3bl, THApaTanus
STHJIEHA, LIEJIOYHON TUApOIIN3 rajoren3Tana). [lpumenenue Meranosa u ataHona. @uU3noI0TUYECcKoe
JNENCTBHE METAHOJIA U 3TAHOJIa HA OPTaHU3M YeJIOBEKA.

OTWICHIVIMKOJIb U DIULEPUH KaK MPEIACTABUTEIN MPEACIbHBIX MHOTOATOMHBIX CHUPTOB.
[TonydeHne STUIEHIIUKOIS OKHCICHUE OTUJIEHA BOJHBIM pPAacTBOPOM II€pMaHraHara Kajus.
@U3NYECKUE CBOWMCTBA ATUJICHIIMKOJIS M DIHIEpPUHA. XHUMHYECKHE CBOMCTBA MHOTOATOMHBIX
CIIUPTOB: PEAKIMHU C HATPUEM, TAJIOT€HOBOJIOPOJAMH, a30THOM KucioTo. Hurpormmiepun u ero
paznoxenue. KauecTBeHHass peaknus Ha MHOTOAQTOMHBIE CHUPTBI W €€ TMPUMEHEHUE
JUISl pacliO3HABaHMS TIUIIEPHUHA B COCTABE KOCMETHMYECKHX cpencTB. [IpakTuueckoe mpuMEHEHUue
STUJICHIJIUKOJIS U TIMIIEpUHA.

®enoin. Ctpoenue Monekynbl (enona. Ousnyeckne cBoiicTBa (eHonma. B3anmHoe BiusHHIE
aTOMOB B MoJiekysie ¢eHoia. XUMHYECKHUE CBOWMCTBA: B3aMMOJICHCTBHE C HATPUEM, THIAPOKCHIOM
HaTpusi, OpomoM, pa30aBleHHOW a30THOW kucioTod. DeHondopManmpaeruaHas cModa.
KauectBennnie peakiuu Ha ¢eHon. [Ipumenenue penona. TokcuuHOCTH PeHONA.

Anbaerunbsl v keToHbl. KapOoHUIbHAS U anbieruaHas rpynmnsl. HomeHknaTypa anpaeruioB u
KeTOHOB. MeTaHanb (hopManbaerua) U dTaHajdb (aleTaIbICTH ) KaK MPEACTaBUTEIN TPEIeIbHBIX
aNbJACTUIOB. AIIETOH KaK MPEICTaBUTENbh KETOHOB. DU3MUECKUE CBOMCTBA aIbJICTHI0B U KETOHOB.
XUMHUYECKHE CBOMCTBA (peaKIIusl OKMCICHHS B KUCIIOTY M BOCCTAaHOBJICHHUS B criupT). KauecTBeHHBIE
peakuuMyd Ha albJETHAHYIO TpyIy (peakuus «cepeOpsSHOTO 3epKalia», B3aUMOJCHCTBUE C
ruapokcuaom memu (I)) u ux npuMeHeHue A OOHAPY)KEHUS TMPEACTbHBIX albJIETHI0B B
MIPOMBIIIICHHBIX CTOYHBIX BoJaX. TOKCHYHOCTH anbaerunoB. [lomyueHue ampAeruyioB U KETOHOB.
[Ipumenenne Gopmanbaeruaa, aleTaibJAeruaa U aleToHa.

Kap6onossie kuciotsl. Kapbokcunbnas rpynna. HoMmeHkaTypa 0JHOOCHOBHBIX KApOOHOBBIX
kucnoT. dusznyeckue CBOICTBa KapOOHOBBIX KHUCIOT. MypaBbHHAass M YKCYCHAasi KHCIOTHI Kak
MPEICTaBUTENM  TMpENeiIbHBIX OJHOOCHOBHBIX  KapOOHOBBIX  KHCIOT. [IpeacraBienue o
apomaruueckux (OeH3oiHas), HeNpeAeNnbHBIX (aKpWUJIOBas, OJICMHOBAs), JAUKAPOOHOBBIX
(maBeneBasi), TUAPOKCUKAPOOHOBHIX  (MOJIOYHAs, JMMOHHAs) ¥  BBICIIUX  KapOOHOBBIX
(manmpMUTHUHOBAasT W CTEApUHOBAas, OJIEMHOBas) Kuciorax. llomydeHne KapOOHOBBIX KHCIOT
(okucIeHHe abAETUAOB, MEPBUYHBIX CIUPTOB, TOMOJOroB OeH3o0sa). Crenuduyeckue crocoObl
MOJTy4eHUs! MYpPAaBbUHOW M YKCYCHOM KHCIOT. XUMHUYECKHE CBOMCTBa (Ha IpuMepe YKCYCHOM
KHUCTIOTHI): pPEaKIMH C MeTalJlaMd, OCHOBHBIMH OKCHJIAMH, OCHOBaHUSMHU U COJIIMH Kak
MOJITBEPIKJICHUE CXOJICTBA C HEOPTraHWYECKUMHU KUCIOTaMH, peakius dTepuduranuu Kak crnocod
MOJTy4EHHUS] CIIOKHBIX J(HPOB, TAJTOTEHUPOBaHWE TIO O-yrieponHoMmy aromy. [IpumeHeHwme



MYpPaBbUHOH, YKCYCHOU 1 OEH30MHOM KUCIIOT.

Cnoxubie 3¢upsl. CoxHBIE 3PHUPBI KaK TPOIYKTHI B3aUMOICHCTBHUS KAPOOHOBBIX KUCIIOT CO
cupramu. Homenkmarypa cioxHbsIX 3¢pupoB. ['uaponus cnoxHeix 3¢pupoB. [IpumeHeHne cioxHbIX
3pHUpPOB B MEAMILIMHE, MUIIEBON W Map(hIOMEpHONW MPOMBIIIJICHHOCTH B MOJYYEHUHU TOJIUMEPHBIX
MaTepUAOB.

Jlemoncmpayuu.

8. Oxucnenue sra”ona B anpjaerus. 9. KauecrBeHHble peakiMi Ha MHOTOATOMHBIE CITUPTHI.
10. PactBopumocTh (peHosa B Bojie Ipu 0ObIYHON TeMIieparype u npu HarpeBanuu. 11. [Tomyuenue
¢enonsata Harpus. 12. OcaxneHue ¢eHona u3 pactBopa (eHosdgTa HaTpus MOJ ACHCTBUEM
yrmiekucioro raza. 13. KauectBennsie peakiuu Ha ¢peHoi. 14. Peakmus «cepedbpsiHOTO 3epkaniay. 15.
Oxucnenue mioko3sl rugpokcuioM meau (II).

JlabopamopHvlie onvimul.

4. CoiicTBa 3TUI0BOTO cnupTta. 5. ColicTBa rmmueprHa. 6. CBoiicTBa yKCyCHOM KUCIOTHL. 7.
CaoiicTBa 6eH301HON KUCHOTHL. 8. ['Maponu3 acnupuHa.

Pasznen 4. A30T- M cepocojep:kanue OpraHnyecKue BeecTsa

Hutpocoenuenus. Amunbl. CTpoeHHe U CBOMCTBA aMHMHOB. AMMHBI KaK OpraHUYECKHeE
ocHoBaHUA. OCOOEHHOCTH aHWJIMHA M €r0 XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C COJITHOM
KHCJIOTOM 1 OpoMHOM Bo/I0H). Peakumst ropenns amunoB. [loydaenune amunoB. [lonyuenne anunmHa
no peakuuu H. H. 3ununa. [Ipumenenne aMuHOB.

Cepocojepxaline OpraHuueCKue BEIeCTRa.

I'erepoumknsl. [Tuppomn. [Tupuaus. CTpoeHue TeTepOIMKIOB, MX (PU3NIECKUE U XUMHUYECKHE
cBoiictBa. Mnentuduxanus opraHMueckux coequHeHui. [eHeTnueckas CBS3b MEXIYy Kilaccamu
OpPraHMYECKUX COeTUHEHHH. THIBI XUMUYECKUX PEaKIUii B OpPraHM4eCcKoil XuMuu.

Jlemoncmpayuu.
16. Peakmus anunuHa ¢ OpOMHOM BOJIOH.

Koumponvuas paboma Ne 2. «Kucnopoi- 1 a30TcoepIKaliue OpraHndeCcKUe BEIeCTBAY.

Paznen 5. buosiornyecku akTMBHbIE OPraHUYeCKUe BellecTBa.

Kupsl. Kupbl kak crnoxHble 3(QUpPHl [IUIEPUHA W BBICIIUX KapOOHOBBIX KHCIOT.
PactutenbHble U KMBOTHBIC KHUPBI, UX COCTaB, pa3linyMe B CBOMCTBax. [uaporeHusanus xKupos,
COCTOSIIMX M3 OCTaTKOB HEMpENeNbHBIX KHUCIOT. Pacno3HaBaHWe pacTUTENBHBIX KHPOB
Ha OCHOBAaHMU WX HEMpPEAEeNbHOro Xapakrepa. [MOponu3 WM OMBIIEHHE >KHPOB Kak CIoco0
MIPOMBIIIIJICHHOTO TMOJIYYeHUS COJel BBICIINX KapOOHOBBIX KHUCHOT. [IpuMenenue xupoB. OyHKIIMN
KUPOB B opranu3me. Mpl1d Kak COJIM BBICITUX KapOOHOBBIX KUCIOT. MotoII1e CBOICTBAa MbLIA.

VYreBonel. Knaccudukarus yrneBonoB. Haxoxnenue yrieBonoB B mpupoae. DyHKIUU
YIJIEBOAOB B PAaCTUTEIBHBIX U JKUBOTHBIX OopranmzMax. ®@ortocunTes. [II0K03a Kak MpencTaBUTENb
MOHOcaxapuZoB. DU3NYECKHE CBOMCTBA NIIOKO3bl. [JIOKO3a Kak adpAETUAOCIHPT: PEaKLUU
c ruapokcuaoM meau (II) m amMmmuaunsiM pacTBopoM okcupa cepedpa (I). Bpoxenue miroko3bI
(MOJIOYHOKHCIIOE U CIUPTOBOE). 3HAUEHUE U IPUMEHEHHE ITIFOKO3BI.

Caxapo3a. Caxap03a KaK MIpeACTaBUTCIIb AUCAXAPUTOB. FI/I,Z[pOJ]I/B caxapo3bl. CBoiicTBa



U NPpUMCHCHHEC CaxapO3bl.

Iomucaxapunel. Kpaxmai, 1He/nono3a U IIUKOTEH KaK IPEICTABUTENM IOJIMCAXApPHIIOB.
Kpaxmai, mnemnono3a ¥ IIIHUKOT€H Kak OMOJOTMYECKHE MOJIMMEpHl, UX CTpPOEHHE. XUMHYECKHE
CBOMCTBa Kpaxmaya M LEJUII0I03bl (THUAPOJIN3, KaYECTBEHHAs PEAKIUs ¢ MOJOM Ha Kpaxmal U eé
IIpUMEHEHHE JUI1 OOHAapY)KEeHUsl KpaxMaja B MpoayKTax nutanus). [Ipumenenue u 6uonoruueckast
POJIb MOJIUCAXAPUOB.

AmunaOKHCIOTEL. COCTaB 1 HOMEHKJIATypa aMUHOKHCIIOT. [ TMIMH, alaHWH, BaJHH, IUCTEHH,
cepuH W (PeHWIATaHWH KaK MPEICTABUTEIH TNPHPOJHBIX AMHUHOKHCIOT. (PH3MUYECKHe CBOWCTBA
AMHHOKHUCIIOT. AMHHOKHUCIIOTBI KaK aM(OTEpHbIE OPraHWYECKHE COCIUHEHUS (B3aMMOJCHCTBHE C
miesnioyaMu U kucnoramu). Ilentunnas cBsa3b. O6pazoBanue noiaunentuoB. OOHapyxeHne OenKoB
IpHU TIOMOIIM KaueCTBEHHBIX (I[BETHBIX) peakuuil. buonormyeckoe 3HaueHHWE O-aMUHOKHCIIOT.
O6nacTv MPUMEHEHUSI AMUHOKHUCIIOT.

benku kak mpupoansie 6uononumepsl. CoctaB u cTpoeHue 6enkoB. [lepBuuHas, BTopuyiHas,
TpeTUYHAsT W YETBEPTUYHAS CTPYKTYphl Oenka. XHWMHUUYECKHE CBOMCTBAa OETKOB: THAPOJIU3,
neHatyparusi, ropeHue. buomormueckme ¢yHkiun OenkoB. I[lpeBpamienust OenKOB NHIIKA B
OpraHusme.

Nnentudukanuss opraHudyeckux coeauHeHHi. [eHeTnyeckas CBsI3b MEXAY KiIaccaMu
OPraHNYeCKNX COCTMHEHUN. TUITBI XUMUYECKUX PEAKIMi B OPraHUnYeCKOM XUMHUH.

Jlemoncmpayuu.

17. KadyectBeHHass peakiusi Ha Kpaxmanu. 17. Peakmus anunmHa ¢ OpOMHOW BOJOH.
18. Komnekuust aMmuHOKHUCIOT. 19. JlokazarenbcTBO HaM4usl (yHKIIMOHAIBHBIX TPYIIT B pacTBOpax
amMuHOKHCIOT. 20. PacTBopenue u ocaxaeHue OenkoB. 21. IiBeTHsie peaknuu 6enkoB. 22. [openue
NTUYBETO Mepa U MIePCTIHOW HUTH.

Jlabopamopmvie onvimui.
9. CroiictBa rmtoko3bl. 10. [IBeTHBIE peakiun OEIKOB.

Koumponvuas paboma Ne 2. «Kucnopoi- 1 a30TcoepIKaliue OpraHndeCKUe BEIIECTBAY.

Pasnen 6. BoicokoMoJieKy JIIpHBIE BellecTBA.

[lonstue o momumepax. Makpomosiekyna, CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpH3alluy,
MoHoMep. [omononumepsl u cononumepsl. llonumepusanus M NOIMKOHJEHCALMS KaK METObI
nojydeHus: nonuMepoB. CoBpeMeHHbIe IOJIMMEpHble Marepuanbl. Ilmactmaccel (IOJNMATUIIEH,
MOJIUIPOIINJIEH, NOIUCTUPOJI, TOTUBUHWIXJIOPU], MOJIUITUIICHTEpe(TAIaT), 31acCTOMEPHI (KaydyKH,
pe3uHa). BojokHa npupoHble, UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO) M CUHTETHYECKHE
(xarpoH, HalJIOH, JIaBCaH, CMaHAEKe, JIalikpa). Dnacromepsl. Kaydyk npupoHbIi U CHHTETHYECKUH.
Bynkanunzanus kayuyka. Pesnna u 500HHUT.

Jlemoncmpayuu.
23. Kojulekumu miaacTMace, 371acTOMEPOB, BOJIOKOH. 24. [opeHue nemnynounaa.
JlabopamopHule onvimbi.

11. OTHOIICHNE CHHTETHYCCKUX BOJOKOH K pacTBOpaM KHCJIIOT U HIEI0YEH.

Pazgen 7. Xumusi m 3ammura oOKpyKamomeidl cpeabl. be3omacHoe o0Opaimenue



C OpraHn4eCKMMHu BeIEeCTBaMU.

IIpakmuueckas paboma Ne 1. Pacnio3HaBaHue IjIacTMacc.

Ipaxmuueckas paboma Ne 2. Pacnio3HaBaHUE BOJIOKOH.

TemaTH4yeckoe NIIAHHPOBAHNE Y4eOHOT0 MpeIMeTa

Ko:-
Pazgen / tema 0180 Pexomennyembiii 0P
aK. 4YacoB
Pazgen 1. OcHOBHbBIE NOHSITHS OPraHMYeCKON XUMHUH 22
Tema 1.1. IIpenmer u 3a1a4u OPraHUYECKON XUMUH 2 hitps://lesson.academy-
I A P content.myschool.edu.ru/04/10
Tema 1.2. PemieHue pacyeTHBIX 3a1ad Ha YCTaHOBJICHUE ) https://lesson.academy-
(dhopMyn yIIIeBOIOPOIOB content.myschool.edu.ru/04/10
Tema 1.3. DieKTpOHHOE CTPOCHHE U XUMUYECKHUE CBSA3HM aToMa
epoga. IIpoCTpaHCTBEHHOE CTPOEHHE OpraHUYECK 2 hitps:/lesson.academy-
. TPAHCTBCHH T HU! TaHNY 150,86
YIepor N PocIp P P content.myschool.edu.ru/04/10
COCANHCHUN
Tema 1.4. OCHOBHBIC TOJIOKEHHS TCOPUH XUMHUYECKOTO ) https://lesson.academy-
CTpOeHHsI opraHnieckux coenunenuii A.M. Byrneposa content.myschool.edu.ru/04/10
https://lesson.academy-
T 1.5. 1 2
ema omepH content.myschool.edu.ru/04/10
Tema 1.6. BzanMHOe BIUSIHHE aTOMOB M TPYIIl aTOMOB. 4 https://lesson.academy-
DnekTpoHHbIE P PEKTHI content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 1.7. Knaccudukauusi opraHuuecKux BeLiecTB 2 content.myschool.edu.rw/04/10
https://lesson.academy-
Tema 1.8. Tomonorus 2 content.myschool.edu.ru/04/10
Tema 1.9. Homenkiarypa opraHun4eCKuX BEILECTB 2 https://lesson.academy-
o ypa op Hl content.myschool.edu.ru/04/10
Tema 1.10. Knaccudpukanuss 1 0COOEHHOCTH OpPraHHMYECKUX ) https://lesson.academy-
peakuuii content.myschool.edu.ru/04/10
Pa3gen 2. YrieBonoponst 28
https://lesson.academy-
Tema 2.1. Anxart 4 content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.2. 4
ema Huicroankast content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.3. An 4
ema KCHBI content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.4. An . K 2
ema KATHCHBL. BayTyKH content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.5. An 2
ema KHHRT content.myschool.edu.ru/04/10
https://1 . -
Tema 2.6. ApeHbl 4 ps://lesson.academy:

content.myschool.edu.ru/04/10
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Tema 2.7. [eHeTnueckas CBsI3b MEX]y Pa3IMUHBIMU KJIAaCCaMHU

https://lesson.academy-

4
YIJIEBOJOPOJIOB content.myschool.edu.ru/04/10
Tema 2.8. IIpuponHsle UICTOYHUKH YIIIEBOTOPOIOB 2 https://lesson.academy-
-9 LIPHPOIL YHICBOLOPOL content.myschool.edu.ru/04/10
Tema 2.9. 'anoreHOnpoON3BOIHBIE YITIEBOLOPOIOB 2 hitps://lesson.academy-
o p FHBIC YITEBONOPOR content.myschool.edu.ru/04/10
Pasnen 3. Kuciopoa-conep:kamue  opraHuveckue 24
COeTUHEHHUS
https://lesson.academy-
T 3.1.C LT 6
ema mapTet. [poctbie sdupr: content.myschool.edu.ru/04/10
https://lesson.academy-
T 3.2.M 2
ema HOTOATOMHBIE CITHPTR! content.myschool.edu.ru/04/10
https://lesson.academy-
T 3. 2
ewa 3.3. dexoml content.myschool.edu.ru/04/10
https://lesson.academy-
T 4. K 4
evia 3 apOOHIIILHLIE COCTUHCHH content.myschool.edu.ru/04/10
https://lesson.academy-
T 3.5. Kap6 4
ema ApDOHOBBIC KHCIIOTRT content.myschool.edu.ru/04/10
Tema 3.6. DyHKIHMOHANBHBIE TPOU3BOJHBIE KapOOHOBBIX 4 https://lesson.academy-
KHCJIOT content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 3.7. MHoroo6pa3zue kapOOHOBBIX KUCIOT 2 content.myschool.edu.rw/04/10
Pa3gen 4. A301- 1 cepo-coepxaiue coeAMHEeHU 12
https://lesson.academy-
T 4.1.H 2
ema HTPOCOCHIHCHIA content.myschool.edu.ru/04/10
https://lesson.academy-
T 4.2. Am 4
ema HIHET content.myschool.edu.ru/04/10
Tema 4.3. CeboonraniiecKiie coee ) https://lesson.academy-
»3+ L CPOOpTaHiTIeCkH AUHCHI content.myschool.edu.ru/04/10
https://lesson.academy-
T 4.4. T 4
ema CTCPOHITBL content.myschool.edu.ru/04/10
Pa3aeu 5. buosiornuecku aKTHBHBIE BEIECTBA 14
https://lesson.academy-
T 5.1. V .M 2
ema [ICBO/IBL. VIOHOCAXAPHIIBT content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 5.2. Jlacaxapu! 2 content.myschool.edu.ru/04/10
https://lesson.academy-
T 5.3. IT 2
ema Omcaxapuiet content.myschool.edu.ru/04/10
https://lesson.academy-
T 5.4. K .M 2
ema MBI VIOIONMHE CpenCTBa content.myschool.edu.ru/04/10
https://lesson.academy-
T 5. Am 2
ema 3.5 HMHOKHCITOTET content.myschool.edu.ru/04/10
Tema 5.6. Ilentunel. benku 2

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

Tema 5.7. HyknewHoBple  KUCTOTHL.  Hykieo3wmsl. ) https://lesson.academy-
Hyxneorumst content.myschool.edu.ru/04/10
Pa3gen 6. BeicokomoseKyJIsIpHbIe COCMHEHUS 8
Tema 6.1. OcHOBHBIE TIOHATHSI XUMHH BBICOKOMOJIEKYIISIPHBIX ) https://lesson.academy-
coequHeHui. [TomuMepu3anus 1 MOTHKOHICHCAIINS content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 6.2. Baxxuelme miacTMacchl 2
content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 6.3. BonokHa, ux KjaacCu(pUKaIs 2
¢ content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 6.4. Dnactomepbl 2
P content.myschool.edu.ru/04/10
Paznen 7. Xumusi W 3ammTa OKpYXKaWIIeid Cpembl. 5 https://lesson.academy-
Be3onacHoe o0paieHHe ¢ OpraHAYEeCKUMH Bellle CTBAMH content.myschool.edu.ru/04/10
IToBTOpEeHue U 00001IeHHE 3HAHNI 26
BCEI'O 136
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