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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMBbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMusg» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHMHH, K OIpENeNIeHUI0 00Iei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANHN3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHOH cpene. Peanusyercs xuMudeckoe o0pazoBaHue 00Y4aIOLUIUXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHAJIBHON KHU3HHU OOILIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeOpraHuueckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa O00ECIeYyMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETr0 0O0Opa30BaHUs TEPBOHAYATHLHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YeHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHYECKUN MaTepual |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHAa C OOIMETEOPETHYECKUX M METOJOJOTUYECKUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKKE 0 XUMUYECKUX PEAKUHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ pojb B II03HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYHUMBIX MpOOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yuebHoro mpeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHS] OPHEHTUPOBAHO Ha (GOpMUPOBAHHE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IIPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHUTAHHS, pPAa3BUTHS W COIUANIM3AIMHU  OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUEHHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIICHUs TPoOieM, MoKNCcKa, aHaIu3a U
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, MPAKTUUYECKOW [IESATEIIbHOCTH YEJOBEKAa M KaK OJHOIo U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIC TTOHSTHS,
(byHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMHUpOBaHHE W Pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUui, HeOOXOIUMBIX IS TPHOOPETECHUS YMEHHIA OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONI0/IEHneM TMpaBwil 0e301acHoro
oOpaleHus ¢ BEeeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS MPEINOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CoJep)KaHusi oOydyeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJY4YCHUs 3HAHUW U MPUMEHEHHUS UX B PEaJTbHOM KU3HU Ui PEIICHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIUIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMIMXCS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETECHLIUN),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIIMI PKOJIOTUYECKOM 06€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CrIoCOOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHMS 1O XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIs TIOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONTUXCS aCCOIUATUBHOTO ¥ JIOTHYECKOTO MBIIILICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BAXHOW pOJM B  PEHICHWH TIJI00AJTbHBIX  MpoOIeM  parMOHAIBHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HaHUU AJId IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEAEHHBIX Ul M3YYEHHUS XMMHHU, HA 0a30BOM ypOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckune 0CHOBbI OPraHUYECKO XUMUM

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBI OpPraHUYecKWX BemiecTB. ['omomorwus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPTaHNYECKUX BELIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAILLEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHue, O0yriIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XACHHUE B IPUPOJIE, MOJTYyUeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPU3ALINN), IOTyYeHHE U TPUMEHEHHUE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHHUE, (pU3nuecKue U XUMUYECKUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MOJY4Y€HHE WM TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAJUICKALMMHU K Pa3JIMYHbIM KJIaccaM.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTUYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WM POAYKTOB PEaKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBS3M MEXKIy MOJIEKyJIaMH CIIUPTOB. JlelCTBHE MeTaHOIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYeCTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoM: CTpOSHHE MOJIEKYIbl, (U3NISCKHE W XHMHUYECKHUE CBOHCTBA. TOKCHYHOCTB
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTyYeHUE U TIPUMEHEHHE.

OIHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuuKaIuys yriieBo10B (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoOBIEeHHE, OpOXKEHHE TIIFOKO3bI), HAXOXJICHHE B TPHPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckne U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcugom meau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00BEMa, KOIWYEeCTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCoAepIKale OPraHunYeCKIE COSAMHEHMUS.

AMUHOKUCIOTBI Kak aMQOTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEJKOB: THIPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHN S

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUs BELIECTB W MX MPEBpAIllEHUI: 03HAKOMIIEHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUE KaK OOMIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KiIaccupuKauus, TIEepUOJUYHOCTh, HaONI0/IeHue, HW3MepEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: muIIeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYECcKUe YPOBHH, MMOJYPOBHU. ATOMHbIE opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckuit 3akoH u Ilepuoguueckas cucremMa XuMU4ecKux diaeMeHtoB . H.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
II0 TpyNnam U nepuojaM. 3HauyeHHUE EPUOJUUECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJIsIpHasl W TOJIApHas, MOHHAs, MeTalInueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). Bomopoanas cBsa3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIUIMYECKUX PELETOK. 3aBUCUMOCTb CBOWCTBAa BEILIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAUICKANUX K Pa3TuIHbIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT pPa3iMuHbIX (akTopoB. OOpaTHUMblE pPEAKIUH.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCTasi, HEUTpasibHas, IIeJ0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNiell KpUCTAIIMUECKUX pEETOK, HaOMI0OeHHe U ONUCaHuEe JIEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilonoxenue HemerasmioB B Ilepuoanueckoid cucrteMe XMMHUYECKHX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOCHMS IEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. OOuue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHH, IUHK, XPOM, KEJe30, ME/Ib) U KX COCTUHEHUI.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPALMOHHBIX ¥  JIA0OPATOPHBIX  OMBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO U3 YYaCTBYIOIIHMX B PEAKIMH BEIIECTB, pacYEéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTUM MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAaX MO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualibl, KPaCKW, CTEKJIO, KepamMuKa, MaTe€pualbl ISl AJIEKTPOHHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3ydeHUH 00IIel U HEOpraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAaY4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHUs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepaibl, FOpHbIE MTOPO/bI, MTOJIE3HBIE UCKOTIaeMbIE, TOIUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOIUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAKIAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXkJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHM M IPaBUJIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUYECKOW JEATENbHOCTH OOy4aroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUY O MEePEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTCUSCTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEM 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHUMAHMS [EHHOCTH TPAaBWJI WHIAWBUAYAILHOTO ¥ KOJUIGKTUBHOTO 0€301MacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3inyHOro pojia, B TOM 4YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynayuieil mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPoOsieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPHUHOCSIIMX BpPEJ OKPYXKaIoleld NPUPOTHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAaThCS UMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKU U OOIIECTBEHHOM MPaKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH MU
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IT100abHBIX POOJIEM YCTOMYMBOIO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHMIO U CamMO00pa3oBaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIIeHayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIC y4eOHbIe JICHCTBUS (To3HaBaTENbHBIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIEe YyueOHBbIC NEHCTBUS B TO3HABATENBLHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH JIJIS KiIacCU(DUKAIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
I GOPMHUPOBAHUS THIIOTE3HI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JIUYHbIX METOJIOB MTO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO PA3IMYHBIX BUIOB M (HOPM TNPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOra W/WIA TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IMPE3EHTAIel pe3yabTaTOB MO3HABATEIHHOU AEATEIHHOCTH, MONYYEHHBIX
CaMOCTOSITEIBHO WJM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJHEHUH XUMHUYECKOTO



9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTrO IMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAHUI ITyTEM COTJIACOBAHUS MO3UIMIA B X0€ 00CYXACHUS 1 0OMEHAa MHEHUSIMH.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO Mepe HE0OXOJUMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ AEMCTBUM NP BHIOJHEHUM Y4EOHBIX M HCCIIEIOBATENIbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TIO3HAHWW SIBJICHHA TPHPOJBI, B (HOPMHUPOBAHUHU
MBIIIICHUS. W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOMW JIIs
pelIeHHUsT TPAKTHYECKUX 3a7ad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOIHOH cperie;

BIIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIIOYACT: OCHOBOIMOJATAIOIINE
MOHATHUS (XUMUYECKUAN JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aTOMa, MOJICKYa, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJISIpHAsE Macca, MOJIIPHBIH OO0BEM, YIJIEPOTHBIA  CKEJIeT,
(GyHKIMOHATBHAS TPYIINA, PajuKaji, W30MEpHs, W30MEpbl, TOMOJIOTUYECKUN psiJl, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPOI M a30TCOJIEpKAIIUE COSAMHEHUSI, MOHOMEp, TIOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTraHUYECKUX
BemectB A. M. DByrinepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHI SI3bIK XUMHH;, MHPOBO33PEHYECKUE 3HAHMS, JISKAIIME B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUU M O€30TIaCHOM MCIOJIb30BAHUH BAKHEHUIIINX OPTraHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOH NEeSITeIbHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TIOHSTHI, YCTAHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MMOHSATHS MTPU ONMMCAHUH COCTaBa, CTPOCHHS U
MPEBpAIlCHUI OPraHUYCCKUX COCUHEHHIA,

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OpraHMYECKUX BEIIECTB
JUISL UJUTIOCTPAIIMM MX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAJICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIIe COeAUMHEHUN
(YrneBoopoipl, KHUCIOPOA M a30TCOAEpXKAllhe COCNAWHEHHs, BBICOKOMOJEKYJISPHbBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusa o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOTHIICH,
alleTHJIeH, JSTWICHTJIMKOb, TIUIEpUH, (QEeHOd, (GopManbAeTuj, ameTajabJerui, MypaBbUHAs



KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHJIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCeCKHX
BemiecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XUMUYECKHNE CBOMCTBA TUITUYHBIX MIPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUIl0jI03a, aMHHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOAHBIM Ta3, yroiip), CHOCOOBI MX MEpPepadOTKH U TMPAKTUYECKOE MpPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHS 10 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOIYKTOB PEaKLnn);

chopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIOJIB30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBHiia 0OpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIEeCTB MPU HAarpeBaHUH, MOJYYCHHE STUJICHA M U3yYCHHE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEJTKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTHU
npu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTH PE3YIbTATHI
XMMHYECKOTO JKCIepuMeHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 M3 Pa3HbIX HICTOYHHUKOB (CpelCTBA MaccoBOi nHpopmaiun, MIHTepHeT u apyrux);

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBBbS U
OKpYXarollel MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMas cmbica mnokasarens I[IJIK, mosicHaTte Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJAX MO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHHUIA;

JUIS CIETBIX W CHA0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy obo3nauenuit JI. bpaiins nns 3anucu XuMudeckux GopmyiL.



11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOEHUST Kypca «OOmas W HEOpraHuydeckas XUMUsD)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelieHusT MPaKTUYECKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XHMHYECKHUX  PEaKlHi, pacTBOpP, IJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJUTHYECKAS JAUCCOLMAINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuoanueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUsSI W TPEBpAIIECHUS DHEPTUU NMPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHN S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BAKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHATHI, yCTaHABINBATh
HX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPHU OMHCAHWM HEOPTaHWYECKHUX
BEIIECTB U MX MPEBPAILCHU;

cOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BeEHICCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHAK, TaméHas WU3BECTh, HEram€Has HU3BECTb, IUThEBAas COJA, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUI ONpEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOHAS) B COCIUHEHUSIX, TUI KPUCTANIMYECKOW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAJUIMYeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIC)KHOCTh HEOPraHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIIAcCy/TpyIIe CoeIMHEeHUN (MPOCThie BEUIECTBA — METAILIbI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMu4yeckux 3reMenToB /1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB U HX
COEIMHEHMH 1o nepuodam u rpynnam llepuoaudeckoil cucreMbl XuMuueckux snementos . 1.
Meneneena;



c(OPMHPOBAHHOCTh YMEHHMH XapaKTepuU30BaTh (OMHCHIBATh) OOLIME XUMHYECKUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, IOATBEPXKJIaTh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

Cc(OPMHUPOBAHHOCTh YMEHHS KIacCU(DUIMPOBATh XMMHUYECKHE DPEAKIUHU IO Pa3THIHBIM
IpU3HaKaM (4MCIy U COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTABIISATh YPAaBHEHHS PEAKLUH Pa3IMYHBIX THUTIOB, ITOJIHBIC
U COKpaIIEHHBIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHSI, IIPH KOTOPBIX 3TH
peaxkuuu uAyT 10 KOHIIa;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPXKAAIONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPAClO3HABaTh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

cOpMUPOBAHHOCTh YMEHHUW XapaKTepuU30BaThb XUMHUYECKHE IPOLIECCHI, JieXkallue B
OCHOBE MPOMBIIIJIEHHOTO MOJIyYE€HUSI CEPHOU KHUCIOTHI, aMMHaKa, a Takke c(popMUpOBAHHOCTH
MpecTaBiIeHU 00 OOMMX HAay4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYMCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JI0Ji BEIEeCTBA B pacTBOpe», OOBbEMHBIX OTHOIIEHHWH Ta30B MPU XUMHUYECKHX
peakusax, Macchl BeulecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
uinu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAICHHS U COXPAHEHUS SHEPTUH;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBINOJHATh XUMHYECKUH HSKCHEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklUd HOHHOTO OOMEHa, KayeCTBEHHbIE PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH Mpu 0OpallleHHH ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, TIPEACTABIIATh
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHMX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIO,
MOJIy4JaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeICTBAa MacCOBOM KOMMYHHMKaluu, HHTepHET H
APYTUX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LEJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYJOBOH JEATENbHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’KaIoIllell IPUPOJHOM Cpenbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS HA >KMBBIE OPIaHHU3MBI
OTpeNIeNEHHBIX BEIECTB, MOHUMasi cMbica mnokazatens [1JK, mosicHsaTh Ha mpumepax crocoObl
YMEHBILIEHUS U PEJOTBPAIIECHHS] UX BPEJHOTO BO3EICTBUSA HAa OPraHU3M YEJIOBEKA;



I OOY4YalOIIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoi xumuu. Teopus bubnuorexa [JOK
11 CTPOCHHS OPTAaHMYECKUX COCAMHEHUN A. 3 https://lesson.academy-
M. Bbyrneposa content.myschool.edu.ru/04/10
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yrieBoI0poIbl: alKEHbI bubmotexa [IOK
2.2 TKAHOHEL ATKHHEL ' ’ 6 1 https://lesson.academy-
s ’ content.myschool.edu.ru/04/10
bu6mmoreka [JOK
2.3 ApoMartudeckue yrieBoA0pO bl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB bubmorexa LIOK
24 3 1 https://lesson.academy-

U UX nepepadboTKa

content.myschool.edu.ru/04/10

Hroro no pazaeny

13



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

Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNs

bubmuoreka [JOK
3.1 Cruptel. DeHoN 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Anbrerunbl. KapOOHOBBIE KUCIIOTHI Bubmmorexa HOK
3.2 Croxmbie >Hps 7 https://lesson.academy-
. P content.myschool.edu.ru/04/10
bubmmoreka [{OK
3.3 YrneBoasl 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazueny 13
Pasznea 4. A3orconepskanye oprannyeckue coeIuHeHus
bu6moreka [IOK
4.1 AMUHBI. AMUHOKHCIIOTHL. benknu 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIHEHUS
bu6mmoreka [JOK
5.1 [Tnactmaccel. Kayayku. Bosokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Utoro mno pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3geoB H TeEM nudppoBLIe
Ne i/ P Konrtpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH bubnuorexa [JOK
11 u [lepronueckas cucTeMa XUMHYECKUX 3 https://lesson.academy-
anemenToB J. 1. Menaeneera content.myschool.edu.ru/04/11
b K
Crtpoenue BemiectBa. MHOTOOOpasme nomorexa [0
1.2 BIICCTE 4 https://lesson.academy-
m content.myschool.edu.ru/04/11
bu6mmoreka [IOK
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 Meramist 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubnuoreka [JOK
2.2 Hemeramisl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX
2.3 BIICCTE 2 https://lesson.academy-
m content.myschool.edu.ru/04/11
Hroro no paszneny 17
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Pa3gen 3. Xumus u ;Ku3HbL

bubmuoreka [JOK
3.1 XUMUSA U KA3HD 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
Ne KosmnuecTBo yacos Peanuszauus
n/ Tema ypoka DJIeKTPOHHBbIE HU(PPOBHIE BOCIIUTATEIbHOI0
Bcer | Kourpoabubl | IIpakTHuyecku
n o0pa3oBaTe/ibHbIE pecypchl NMOTEeHIHAJIA YPOKA
0 e padoThblI e padoThl HPOTPAMMbI
ITpenmer https://lesson.academy- -YCTaHOBJICHUE
OPraHNYECKOM XUMHUH, 1 content.myschool.edu.ru/lesson/a9f3d19 | ZOBEPUTEIBLHBIX
€€ BOBHMKHOBEHUE, 1-5ele-4e24-ac02- OTHOIIEHUI MEKITY
pa3BUTHE U 3HAUCHUE efbl16fad49f6a?backUrl=%2F04%2F10 YUHTENIEM H €ro
Teopust crpoeHust YYEHUKaMU,
OpraHMYECKHUX https://lesson.academy- CIOCOOCTBYIOMINX
coeHenmit A. M. 1 content.myschool.edu.ru/lesson/c935a58 | | oo oMy
N c-ab0e-4c59-9dcf-
byreposa, e€ 20517ae4b5262backUr|=062F04%2F10 | oo P THIO
OCHOBHBIE IOJIOKEHHUS y4aIyuMucs
TpeboBaHUH U MPOCHO
YUUTENs,
[IpencraBnenue o IPUBJICUYEHUIO UX
KJ1acCU(pUKAIUU BHUMAaHHUS K
OpPraHUYECKUX o0cyxnaemMoil Ha
BEILCCTB. https:/lesson.academy- ypoke utpopmauum,
Howmenxmatypa 1 content.myschool.edu.ru/lesson/2859ec0 | AKTHBH3AMH UX
(cuctemaruyeckasi) u 2-8ecd-4cd8-8531- HI03HaBaTEIbHON
TPUBHAJIbHbBIE edad962608fb?backUrl=%2F04%2F11 | nesATeNbHOCTH;
Ha3BaHU -noOyXJeHue
OpraHUYecKuX IIKOJIbHUKOB
BEIIECTB coOmo1aTh Ha ypoKe
OOLIeTIPUHATHIE
HOPMBI TIOBEJICHUS,
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IIpaBuJIa OOLIEHUS CO
CTapLUIMMU
(yuurensimu) u
CBEPCTHUKAMU
(LLIKOJIbHUKAMN),
IPUHLMIIBI y4eOHOU
JTUCIUIUINHBI U
CaMOOPTaHU3alINY;
-pUBJICYECHHE
BHUMAaHHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHI,
OpraHu3anus ux
paboTHI ¢ IOJTydyaeMOoi
Ha YpOKE COLUAIbHO
3HAYUMOMU
uHpopmaruei -
aTPUOTUYECKOE
BOCIIUTaHHE: BKJIA]
PYCCKOTO XMMHKA,
akazeMuKoB A. M.
byrneposa B
OPraHUYECKYI0 XUMUIO

AJIKaHBI: COCTaB U
CTPOCHUC,
TOMOJIOTHYECKHI paa

https://lesson.academy-

content.myschool.edu.ru/lesson/258ddcO

6-ec23-473c-b3d7-

ed82fcaddd02?backUr1=%2F04%2F10

Mertan u 3TaH —

https://lesson.academy-

-I[IPUBJICUCHUC
BHUMAaHUA
MIKOJIBHUKOB K
HEHHOCTHOMY aCIICKTY



https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

IIPOCTEMIINE
IIPEACTABUTEIN
QJIKAHOB

content.myschool.edu.ru/lesson/258ddcO
6-ec23-473c-b3d7-
ed82fcaddd02?backUrI=%2F04%2F10

AJIKEHBI: COCTaB U

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171

6

CTPOEHHUE, CBOMCTBA e-4158-4bd1-ae98-
18dc1cfh9399?backUrl=%2F04%2F10

OTWIIEH ¥ MPONIEH https://lesson.academy-

7 — mIpocTennme content.myschool.edu.ru/lesson/05ab592
MPEICTaBUTENN 5-ba8e-499e-840b-
ATKEHOB 70b5e8db71ae?backUrl=%2F04%2F10
[IpakTuueckas padota https://lesson.academy-

8 No 1. «ITomyuenue content.myschool.edu.ru/lesson/53cd237
JTUJICHA U U3Y4YCHUE 9-2a45-43b1-9f67-
€r0 CBOIMCTBY 7ebcdaf03ce0?backUrl=%2F04%2F10
AJIKaIueHsbl.
byranuen-1,3 u https://lesson.academy-

9 MeTuioyTaaueH-1,3. content.myschool.edu.ru/lesson/6df2339
[Tonyuenue 3-6f08-4b9f-ae01-
CUHTETUUYECKOTO 2983b95b854a?backUrl=%2F04%2F10
KaydyKa U pe3UHbI
AJKUHBI: COCTaB H
0COOEHHOCTH
CTpPOEHUSI, https://lesson.academy-

10 TOMOJIOTUYECKUH PS/I. content.myschool.edu.ru/lesson/05¢9a92

AneruieH —
MPOCTEUILINI
MIpe/ICTaBUTENb
AJKHHOB

9-6741-4d7c-84b5-
009a92468356?backUrI=%2F04%2F10

M3y4aeMbIX Ha ypoKax
SIBIICHHI,
OopraHu3anus ux
paboThl ¢ noJydaeMoun
Ha YPOKE COLMAIbHO
3HAYUMOU
uHpopmanuen

— UHUIIMMPOBAHUE €€
00CYyXIeHHS,
BBICKA3bIBAHUS
YUYaIIMMHCS CBOETO
MHEHHUS TI0 €€ TTOBOJY,
BBIPAOOTKHU CBOETO K
HEM OTHOIIICHUS,
-OpraHu3arus
medcTBa
-IpUMEHEHNe Ha
YpOKE HHTEPAKTUBHBIX
dhopm paboThI
yyanmxces,
CTUMYJTHPYIOIINX
M03HABATEIbHYIO
MOTHBAIIHIO
IIKOJIbHUKOB; -
paciivpeHue
Kpyro3opa y4ammxcs
qyepes pelIeHne
XUMUYECKUX 3a]1a4;
-3KOJIOTUYECKOE
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https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10

Briuucienus no

https://lesson.academy-
content.myschool.edu.ru/lesson/7dada02

1L ypasuenmio 7-8448-418f-h416-
XUMHHCECKOU peakiim fbaledd4ab6d?backUrl=9%2F04%2F10
Apesst: 66307 K https://lesson.academy-

12 B — content.myschool.edu.ru/lesson/d86d7d0

YOI 0-d5b4-491d-aded-

apeHos c3dda19feef4?backUrl=92F04%2F 10
['enernveckast CBsA3b https://lesson.academy-

13 YIJIEBOJOPOJIOB, content.myschool.edu.ru/lesson/75957f7
MPUHAJIEKAINX K 0-50f4-4910-b706-
pa3IUYHBIM KJIaccam ac2d1b0f4c26?backUrl=%2F04%2F10
[Ipuponusie
NCTOYHUKU
YIJIEBOJOPOJIOB: https://lesson.academy-

14 MPUPOIHBIN Ta3 U content.myschool.edu.ru/lesson/99557a5
MOIyTHBIC He(DTSIHBIC e-2221-43e0-97b8-
rassl, He(bTI) u 983de535c44d?backUrl=%2F04%2F10
MPOIYKTHI €€
nepepadboTKu
[Ipupoueie
HCTOYHUKHU
YIJIEBOJAOPOJOB: https://lesson.academy-

15 NPUPOIHBIN Ta3 U content.myschool.edu.ru/lesson/99557a5
MONyTHBIE HE(PTAHBIC e-2221-43e0-97b8-
raspl, Heq)TB u 983de535c44d?backUrl=%2F04%2F10
MIPOAYKTHI €€
nepepaboTKu

16 KonTtponsHas paborta

10 pazaeny

BOCITUTaHUE:
JIBOMCTBEHHAS POJIb
MeTaHa B Ouocdepe:
HCTOYHUK yIjiepoa
Ui
METaHOKHUCIISIOIUX
OakTepuit u
3arpsI3HUTEINb-
pa3pyumTenb
030HOBOTO CJIOSI
3emun. @peoHsl -
3arpsI3HUTENN
OKpY>KaIoIle Cpebl.
Biusinue
ATOXMMUKATOB Ha
HACJIEICTBEHHOCTh
YenoBeKa.
buonorunueckue
c1ocoOb1 OOPHOBI ¢
BpEAUTEIISIMU
CEJIbCKOXO035HCTBEHHBI
X KYJBTYp U
COpHSAKaMH.
3arpsi3HEeHue
onocdepnr
MPOIYKTaMU CTOpaHUs
IIPUPOJIHOTO rasa,
HeTH,
HEPTENPOYKTOB,
yrist. [lapHUKOBBIN
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https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
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«YTIeBogOpO B s dexr: myru
perieH st MpooIeMBbl.
NaTPUOTHYIECKOE
BOCITUTaHME: BKJIA]
PYCCKUX XMMHUKOB,
akagemMukoB B. B.
MapkosHukoBa, C. B.
JleGenena, H. JI.
3eJIMHCKOTO B
OpPraHn4eCKyr0 XuMHUIO
IIpenensHble https://lesson.academy- -[IPUBJICYCHUEC
17 OJTHOATOMHBIC CITUPTHI: content.myschool.edu.ru/lesson/5439¢18 | BHUMaHUS
METaHOJI ¥ 3TAaHOJI. b-7440-4b6f-bf84- MIKOJIBHUKOB K
Bogoposanas cBsi3b c04fa471694f?backUrl=%2F04%2F10 IIEHHOCTHOMY aCTIEKTY
MHoOroaTroMHbIE https://lesson.academy- M3y4aeMbIX Ha ypOKax
CITUPTHI: content.myschool.edu.ru/lesson/461aadc | ABICHHI,
18
STUJICHTJINKOJb U 8-c0ef-4827-a8e5- OpraHu3anus ux
TIIULEPUH d12a0bedc826?backUrl=%2F04%2F10 | paGoThl ¢ moxy4aeMoit
@DeHoI: CTpOocHUE Ha ypOKeE coluaIbHO
MOJIEKYJIbL, https://lesson.academy- 3HAYUMOM
19 dbuzHICCKHE H content.myschool.edu.ru/lesson/649883b | yudopmarmeit
XUMHUYECKHE CBOHCTBA 8 7c50ATLG-890¢- — MHUIHAPOBAHUC €€
’ 10a2278b08f1?backUrl=%2F04%2F10 obCyKIeHHs
MIPUMCHECHHE ’
AJIbIETHIEL https://lesson.academy- Bbef;f:;fgoem
20 | opmarsaerm i content.myschool.edu.ru/lesson/8664b31 | Y14l
9-0ba3-4945-hH076- MHEHHS TIO €€ TI0BOJLY,
BUETATLIETH. AUCTOH ch7ae58580902backUrl=062F04%2F10 | BBIPAGOTKH CBOETO K
OHOOCHOBHEIE https://lesson.academy- HEH OTHOIICHHS;
21 content.myschool.edu.ru/lesson/b4feaa0 | -~OpraHM3aLMsA
peaebHbIC

4-3438-4b57-a3ec-

medcrBa
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https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

KapOOHOBBIC KHCIIOTHI:
MypaBbUHas U

YKCYCHast

ba0f9fe63c0d?backUrl=%2F04%2F10

[TpakTuyeckas pabora
Ne 2. «CsoiicTBa

https://lesson.academy-
content.myschool.edu.ru/lesson/9834d40

22
pacTBopa yKCyCHOM 8-386d-444a-8de3-
KUCJIOTBD) 7efba8b98cdb?backUrI=%2F04%2F10
CreapuHoBas u
https://lesson.academy-
OJICMHOBAs1 KHUCJIOTHI,
23 O — content.myschool.edu.ru/lesson/71ac43f
pedt - 2-a0d4-4945-a0eb-
BBICIIHX KapOOHOBBIX 1e59cd54d9f2backUrl=%2F04%2F 10
KHACJIOT
Meuia kak cou https://lesson.academy-
24 BBICIITUX KapOOHOBBIX content.myschool.edu.ru/lesson/71ac43f
KHCJIOT, HX MOJOIIIEe 2-a0d4-4945-a0eb-
neiicTBHE 1e59cd5f4d9f?backUrl=%2F04%2F10
Crnoxubie 2(pupbI Kak
https://lesson.academy-
MIPOU3BOTHBIC
o5 CADBOHOBLIX KHCIOT content.myschool.edu.ru/lesson/71ac43f
. P ' 2-a0d4-4945-a0eb-
HAPOJIA3 CIIOMKHBIX 1e59¢d5f4d9f?backUrl=%2F04%2F 10
a¢hupoB
JKupsl: ruapous, https://lesson.academy-
26 MPUMEHEHHUE, content.myschool.edu.ru/lesson/71ac43f
OuoJIoTHYeCcKas poJb 2-a0d4-4945-a0eb-
KHPOB 1e59cd5f4d9f?backUrl=%2F04%2F10
VYTaeBobI: COCTAB, https://lesson.academy-
97 KIaccuuKaIus. content.myschool.edu.ru/lesson/709ce43
Baxxneiinme a-deb6-4281-963b-

NMpEACTAaBUTCIIN:

01d2e212d4d0?backUrl=%2F04%2F10

-IIpUMEHEHUE Ha
YpOKE MHTEPAKTUBHBIX
¢dopm paboTsI
YYaIIUXCS:
-pacuupeHue
Kpyro3opa y4Janiuxcs
Yyepe3 pelieHne
XUMUYECKHX 3a]1a4;

- DKOJIOTHYECKOE
BOCITUTAHUE:
TokcnyHOCTH
CIIUPTOB. JTAHOI -
COIMAITLHBINA TOKCHH.
MeTaHoII - TOIIIIMBO
oymymiero. [Ipuunabt
nonagaHus ()eHOJIOB B
MIPUPOTHYIO CPEy, UX
OTpPHIIATEIILHOE
JIIEUCTBUE HA )KUBEIE
OpraHu3MBblI.
ToKCUYHOCTB
anprerunos. CMC kax
3arps3HUTEIH
MIPUPOTHOMN CPEIBI.
Cnoco0s1
HerTpanmm3anuu CMC.
VY nanenus ux ¢
MMOBEPXHOCTHU BO/IBI.
Lennron03H0-



https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10

TIII0K03a, PPYKTO3a,
caxaposa

Kpaxman u nemrronosa

https://lesson.academy-
content.myschool.edu.ru/lesson/690fbb7

OymMakHast
IMPOMBIINIJICHHOCTD U
poOIeMbI
3arps3HEHUS BO3yXa,

2
8 KaK TpHPOHBIC 6-f94a-4177-bbbe- BOJOEMOB.
HOJIUMEPBI 3d3ae748f716?backUrl=%2F04%2F10
KonTtponsHas paborta
0 pazzaeiy

29 «Kucmopoacoaeprkar
1€ OpraHuYecKue
COCONHCHUSD)

https://lesson.academy- -IIPUBJICYCHHE
AMUHBIL: METUJIAMUH U content.myschool.edu.ru/lesson/0c608a5 | gupManmst
30
AHWTIH 9-4¢69-4481-839e- [IIKOJIBHUKOB K
9205f201b73e?backUrl=%2F04%2F10 IIEHHOCTHOMY acITEKTY
AMHWHOKHCIOTEI KaK M3y4aeMbIX Ha ypOKax
amdoTepHbIe https://lesson.academy- SIBJICHHH,
31 OpraHn4ecKue content.myschool.edu.ru/lesson/c2f2f3d OpraHm3ays ux
COCJIMHEHHUS, UX 7-43d1-4873-ace0- paboThI ¢ MoJIydaeMoi
GHOIOIMUIECKOE 78eca6009628?backUrl=%2F04%2F10 Ha ypoKe COIHATBHO
sHauenue. Ilentuanl 3HAYUMOI
uHpopmaruen
— HHULIUMPOBAHUE €€
o0cyxIeHus,

B https://lesson.academy-

€JIKU KaK TIPUPOIHBIC BBICKA3bIBAHUS
32 BEICOKOMOTEKVISIDHELS content.myschool.edu.ru/lesson/c2f2f3d ALLUMICS CBOEL
yasp 7-4301-4873-ace0- YHAIIHMUCS CBOCTO
COEIMHEHUST MHEHHS 110 €€ IOBOY,

78eca6009628?backUrl=%2F04%2F10

BBIPAOOTKHU CBOETO K
HEH OTHOIIICHUS;
-OpraHu3anus



https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

mederna
-IIpUMEHEHHUE Ha
YPOKE HHTEPAKTHBHBIX
dbopMm paboTHI
YYanuxcs
-pacimpeHue
Kpyro3opa yJarmxcs
qyepes perieHue
XUMHMYECKUX 3a/1a4; -
JKOJIOTHYECKOE
BOCIIMTAHHE: OTXOBI
OMOTEXHOJIOTHYECKOM
MIPOMBIIIIJICHHOCTH KaK

3arpsI3HUTENN
OKPY>KaIOIEe Cpebl.
OCHOBHBIC TIOHATHUS https://lesson.academy- -IIPUBJICUCHUC

33 XUMUH content.myschool.edu.ru/lesson/45b81da | BHUMaHHS
BBICOKOMOJIEKYJISIPHBIX c-acha-440e-99e3- IIKOJBHUKOB K
COECUHEHUN 14c3ba78050a?backUrl=%2F04%2F10 [IEHHOCTHOMY aCIIEKTy

M3y4yaeMbIX Ha ypoKax

SIBJICHUH, -

Oopra’u3zanus ux
OCHOBHBIC METOIBI .

paboThI ¢ momy4aeMoun
CHUHTE3a : :

https://lesson.academy. Ha YPOKE COLHMATBHO

BBICOKOMOJIEKYJISIPHBIX content.myschool.edu.ru/lesson/45b81da .

34 . 3HAYNMOU
COEIUHEHUN. c-acbha-440e-99e3- uropMarHeit
TLiacTMACCH, KAYIYKH, 14¢3ba78050a?backUrl=%2F04%2F10 pMan

— UHULMHAPOBAHUE €€
BOJIOKHA

ob0cyxeHus,

BBICKA3bIBaHHS

ydamumMucs CBOCro



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

MHEHUS 110 €€ IIOBOY,
BBIPAOOTKH CBOETO K
HCH OTHOIIICHUS;
JKOJIOTHYECKOE
BOCIIUTAHHE:
ITOJIMATHJIEH U
MTOJIMIPOIINJIEH KaK
IIPUMEPBI CTOMKHX
3arpsA3HUTENEN
IIPUPOTHOM CPEJIBI.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




11 KUIACC

N KounyecTBo yacoB Peanm3anus
[
- BOCIIMTATEIbHOT
n/ DJIeKTpOHHbIe N (poBbIE
Tema ypoka Bceer Kourpoubsusl | IIpakTHyecku 0 MOTEHIHAJIA
n o0pa3oBaTe/ibHbIE pecypChl
0 e padoTsl e padoTsl ypoka
NpPOrpaMmbl
. https://lesson.academy- -
XUMHUYECKUH 2JICMEHT. ttps://less Yy noOyXJIeHUE
content.myschool.edu.ru/lesson/2001df2 | 110 meaMKOB
AToM. DneKTpoHHas 1
e-6ce4-435b-b6dc- COBIIOMATH HA
KOH(UIypalsi aToMoB 5155030a451a?backUrl=062F04%2F1L | oo o
[Tepuonnueckuii 3aKOH U OOIIeNPHHSTHIE
[Tepuonnueckas cucrema
xnﬁnqecmx ATEMCHTOR https://lesson.academy- HOPMBI HOBEACHIA,
1M L content.myschool.edu.ru/lesson/e7d488g | MPaBHIIa OOMIEHHs
A Y. Menzeneesa, ux 1-0550-49da-a49c- €O CTapILIMMH
CBA3B C COBPCMCHHOM 7375c3d033e9?backUr|=%2F04%2F11 | (yuuTemsimu) 1
TeopHuel CTpOCHHS CBEpCTHHKAMH
aTOMOB (IIKOJIbHUKAMH),
3aKOHOMEPHOCTH TPUHITUTIBL
U3MCHEHHUSI CBOMCTB yueOHOM
XUMUYECKUX JIEMEHTOB JICIIATUTHHBI U
Y MX COCJMHEHUH 110 CaMOOpraHu3aIuH;
rpyImnam 1 nepuoiam https://lesson.academy- -IIPUBJICYCHUE
3pyn P ' 1 content.myschool.edu.ru/lesson/e7d4888 P
HaYeHUE 1-055d-49da-a49c- BHUMAaHUS
TICPUOAMHCCKOTO 3aKOHA 7375c3d033e9?backUrl=9%62F04%2F11 | WKOJIBHHKOB K
U CHCTEMBbI XUMHUYECKUX LIECHHOCTHOMY
anemenToB .M. aCIIeKTy
MeHeneeBa B pa3BUTUH U3y4aeMbIX Ha
HayKU YpOKax SIBJICHUH,
Crpoenue BeniecTna. 1 https://lesson.academy- OpraHu3anus ux



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11

XHUMHUecKas CBSI3b, €
BUJIBI; MCXaHU3MBbI
oOpa3oBaHus
KOBaJICHTHOM CBSI3H.
Bonoponnas cBa3b

content.myschool.edu.ru/lesson/2859ecQ
2-8ecd-4cd8-8531-
£dad962608fb?backUrl=%2F04%2F11

BaneHTHOCTE.
DNEeKTPOOTPUIIATETEHOCT
b. CTeneHb OKUCIIEHHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

https://lesson.academy-
content.myschool.edu.ru/lesson/a9c9a61
e-e387-4ffe-bcfb-
aca9c7241b21?backUrl=%2F04%2F11

[Tonatne o auCepCcHBIX
cucremMax. VIcTUHHEIE 1
KOJUTOUTHBIE PACTBOPBI.
MaccoBas 1o BeliecTsa
B pacTBOpE

https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be
6-e06f-4fae-9729-
69903109f968?backUrI=%2F04%2F11

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHUN.
I'eneTnueckas cBSI3b
HEOPraHMYeCKUX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccudukarus
XMUMHYECKUX PEaKInii B
HEOPraHWYECKOH U
OpraHNYECKON XUMUHU.

https://lesson.academy-
content.myschool.edu.ru/lesson/7563722

2-0397-4b1a-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11

paboTsI ¢
MOJIly4aeMOu Ha
YPOKE COLIMAIBHO
3HAYUMOM
uH(popmanuen

— UHULIUMPOBAHUE
ee o0CyKIeHus,
BBICKA3bIBAHUS
YYaIUMHCS] CBOETO
MHEHHSI 110 €¢
MOBOTY,
BBIPAOOTKHU CBOETO
K HEeW OTHOIIIEHHS
-IIpUMEHEHNE Ha
ypoKe
MHTEPAKTUBHBIX
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2-79bc-4b22-b276-
114fab0dd141?backUrl=%2F04%2F11

AmdorepHbIe
HCOPraHn4cCKUc 1
OpraHmuecKie https://lesson.academy-
30 S — content.myschool.edu.ru/lesson/46b429e
4-931c-43fb-a2ba-
T'enerneckas caasp be9eObbeddef?backUrl=062F04%2F 11
HCOPraHNM4CCKUX 1
OpraHu4e€CKuX BCHICCTB
Posp xumuu B -I[IPUBJICUCHUC
obecrnieueHN BHUMAaHHS
31 SKOJIOTHYECKO, IITKOJTBHUKOB K
3H€pFeTquCKOﬁII LHECHHOCTHOMY
MUIIEBON OE30TIaCHOCTH, aCTeKTy
Pa3BUTUU MEIUITUHBI M3y4aeMbIX Ha
IIpencraBneHns 06 YPOKax sIBIICHHUH,
OOLIMX HAYYIHBIX https://lesson.academy- OpraHu3aiist nx
32 IIPUHIATIAX content.myschool.edu.ru/lesson/f599955 | PabOTBI ¢ }
MPOMBIIIIEHHOTO 7-18¢8-4853-83a0- [OJIy4a€MOU Ha
MOJTyYEHHUS BAXKHEUIIINX 588bf830407a?backUrl=%2F04%2F11 YPOKE COLIMAIIBHO
BCIICCTB 3HAYUMOU
https://lesson.academy- unQopmarmei
33 YenoBek B MUpE BEIIECTB content.myschool.edu.ru/lesson/acd826¢c | — MHHIMHPOBAHHC
U MaTepuasoB f-ba2d-49db-b216- ee 00cyx/1eHus,
ef7¢c26a84728?backUrl=%2F04%2F11 BBICKa3bIBaHUS
YUalIUMUCs
https://lesson.academy- CBOEI'O MHEHMS 110
34 Xumust 1 310pOBbE content.myschool.edu.ru/lesson/b8e4d65 &6 TIOBOY,

YCJI0BCKa

7-2cc7-4860-8583-
9f76edc8a59f?backUrl=%2F04%2F11

BBIPAOOTKHU CBOETO
K HEll OTHOIIEHUS;
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

» Xumus, 10 kmace/ Tabpuensia O.C., Octpoymon U.T'., CiankoB C.A., AKIIHOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHne»
» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos WU.T'., Cnagkos C.A., AKIHOHEPHOE

oburectBo «M3narenscTBo «lIpocBemenue»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
1. Xumus. Inpaktuueckuid matepuan. 10-11 knaccel., A. M. Pageukuii AKIIMoHEpHOE
obmectBo "[IpocBemenue".
2. 3amaunuk no xumun 10 kiace. H. E. Ky3nenona, A. H. Jleskun. MockBa U3naTensckuit
neHtp "Bentana - I'pad".
3. 3amaunuk no xumuu 11 knace. H. E. Ky3nenosa, A. H. Jleskun. MockBa U3naTensckuit
neHtp "Bentana - I'padd".
4. KontponbHo - u3mepurenbubie Mmatepranbl. Xumus 10 kirace. Coct. H. I1. Tpoery6osa
MockBa Uzparensctso "BAKO".
5. KontpoinbHo - uameputensubie Matepuansl. Xumus 11 kinace. Coct. H. I1. Tpoery6osa

Mocxksa U3garensctBo "BAKO".

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/10

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