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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1Mo XMMHUM Ha YpOBHE CpeIHEro oOIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O0 oOpasoBanuu B Poccuiickoii dDeneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOW MPOTPaMMBI CPEIHEr0 OOIIEeTo
obopazoBanusa(P®OIl COO), mnpeacraBiaeHHbIXx B DemepasibHOM TrOCyJIapCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenojaBanus y4eOHOro mpeamera «XuMus» B 00pa3oBaTeIbHbIX
opranuzaiusx Poccuiickoii @enepanuy, peaau3yloNMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX I0JIO>KeHUH «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIIyOJIEHHOIO M3YYEHHUs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4qHOro oOpazoBanus ywammxcs 10—11 xmaccoB. M3ydeHue mnpenmera, pealn3yeMoe B YCIOBHAX
Qg QepeHIPOBaHHOTO, TPOPUILHOIO O0y4YeHHs, NpPU3BAaHO OOecreYuTh O0O0IIe00pPa30BaATENBbHYI0 H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIIYCKHUKOB UIKOJbI, HEOOXOAMMYIO Ul aJanTallud HMX K OBICTPO
MEHSIOIIMMCS]  YCIOBUSM JKU3HM B COLIMYME, a TaKXkKe A MPOAOJDKEHHs OOydyeHHMsl B OpraHU3alMsix
poheCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS OTHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B nporpamme nmo xumMuM HazHau€HUE MpeaMeTa «XHUMHUs» MOJydaeT NoJpOOHYI0 UHTEPIPETALUIO B
COOTBETCTBUM ¢ ocHoBomnojararommmu nojoxeHusMu ®I'OC COO o B3aMMOOOYCIOBICHHOCTH Iieneid,
COJIep>KaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHUN K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBUIETENHCTBOM
TOMY SIBJISIFOTCS CJIEJIYIOIIME BBIIOJIHSAEMbIE IPOIPaMMOil 10 XUMUU (PYHKIUU:

e uHPOPMALMOHHO-METOINYECKAs], peau3alys KOTOpoi o0ecreunBaeT MoJlyueHUe MpeICTaBICHUS

0 LEeNsX, COoAepKaHMM, OOILIeH cTpaTernu OOYy4EeHHMs, BOCHUTAHMS M Pa3BUTHUS O0yYaroIIMXCs
CpEICTBaMU MPEIMETA, U3Yy4aeMOI'0 B paMKaX KOHKPETHOI'O TPOduIIs;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpass  IpeAyCMaTpUBAET  OINpeJelieHue:  IPUHLIUIIOB
CTPYKTYPUPOBAHUS U IOCIENI0BATEIbHOCTH M3y4eHHs Y4eOHOro Marepuana, KOJMYECTBEHHBIX U
KayeCTBEHHBIX €ro XapaKTepPUCTHK; MOJXOMOB K (DOPMUPOBAHHMIO COAEPKATEIBHOW OCHOBBI
KOHTPOJSI M OLEHKH 00pa3oBaTeNbHBIX JIOCTH)KEHHUH OOydarolmuxcs B paMKaxX HTOTOBOM
aTTectaluu B GopMe €IMHOT0 TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHH.

ITporpamma asst yriyOnEHHOTO U3YUEHUS] XUMHHU:

® YCTAHABIIMBAET WHBAPHUAHTHOE IPEIMETHOE COAepk aHHe, 0053aTeIbHOE JUIsl U3yYEHUsI B paMKax
OTIENbHBIX NMpoduiIel, mpeaycMaTpuBaeT pacupeesieHHe U CTPYKTYPUPOBAHUE €ro IO KJlaccaM,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3ienaM Kypca;

e aéT mpUMEpHOE paclpeseseHre yueOHOro BpeMEeHU, PEKOMEHIyeMOro sl U3y4eHHs! OTAEIbHBIX
TEM,;

e [pelaraeT NPUMEPHYIO MOCIE0BATEIBHOCTh N3yUeHHs] y4eOHOro MaTepuana ¢ y4yéToM JIOTUKH
MIOCTPOEHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOIMYECKYI0 MHTEpIIpeTaluio Lejded M 3aJad HM3ydyeHHs NpeaMeTa Ha YriyOnéHHOM
YpOBHE C Y4YETOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME CpeAHero oouero oodpazoBaHuS,
COJIEP’KAaTEIbHOM  XapaKTePUCTHKH  IUIAHUPYEMBIX  pe3yJIbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpeHEro oO0IIero oopa3oBaHUs (JMYHOCTHBIX, METalpeAMETHBIX,
NPEeIMETHBIX), a TaKke C YY€TOM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENIBHBIX JEHCTBUI
oOyuaroIerocs 0 OCBOCHUIO COAEpPKaHUs MPEeAMETA.

[Io Bcem Ha3BaHHBIM MO3UIUSAM B MpOorpaMMe MO XMMHH MPEIyCMOTpPEHa MPEeMCTBEHHOCTh C
o0y4yeHMeM XHMMHU Ha YpOBHE OCHOBHOrO o0Omero ooOpa3oBaHusa. 3a IMpeaesiaMd yCTaHOBJIEHHOM
MPOrpaMMOIl M0 XMMHH 00S3aTeNbHONW (MHBapUAHTHOW) COCTABISIONICH COAEpKaHMs y4eOHOTO MpeaMeTa
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOM COCTAaBIIAIOLICH, KOTOpas JOJDKHA
OIIPENIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOIO MPOo(uiIs 00yueHus..

B cootBerctBuM ¢ KoHuenTyaiabHbIMH mnojoxkeHusMu PI'OC COO o HazHauyeHUM NIPEIMETOB
6a30Boro u yriayOn€HHOro ypoBHeH B cucreMe auddepeHunpoBaHHOTO OOy4YeHHsI Ha YpPOBHE CPEIHEro



obOmero oOpa3oBaHHMs XWMHS Ha YpPOBHE YIUIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C TOCJIEIYIOIIUM 3TaloM IMOJY4YeHHs] XUMUYECKOT0 OO0pa30BaHUs B paMKaxX H3Y4EHHUS
CHEIHUATbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKMX JUCUUIUIMH B BYy3aX M OpPraHU3AIMSAX CPETHEro
npodeccnoHanbHOTO 00pa3oBaHus. B 93Toil CBS3M HM3y4YeHHWE TpeaMeTa «XHUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pacUIMpeHHue U YIIyOJeHHEe TEOPETHUECKOM U MPAKTHYECKOH MMOATOTOBKH
oOyuaromuxcsi, BbIOpaBIIMX OMNpeneiaCHHbI npoduib OOydyeHHs, B TOM 4HCIE C NEpCIEeKTHBON
MOCIIEAYIOIIETO TOMyYeHUSI XUMUYECKOTO 00pa30BaHus B OpraHU3aIusaX npodeccnoHalbHOTO 00pa30BaHMs.
Hapsiny ¢ atum, B cBete TpeboBanmii ®I'OC COO k miaHupyeMbIM pe3yiibTaTaM OCBOCHUs (heaepanbHOM
o0pa3oBaTeNnpHON MporpamMmbl  CpeAHEero o0mero oOpa3oBaHMsl HM3yuyeHUE mpeaMera «XUMHS»
OPUEHTHPOBAHO TAaKXK€ HA pELICHUE 3a/Jay BOCIHUTAHUS M COLHMAIBHOTO Pa3BUTHsI OOYyYalOIIMXCS, Ha
(dbopMUpOBaHHE Yy HHUX OOIICHHTEIUICKTYAIbHBIX YMEHUH, YMEHUH palMOHAIM3ANUUA y4eOHOTO Tpyda H
0000MEHHBIX CIIOCOOOB AEATEIHLHOCTH, HMEIOIIUX MEKIUCITUILIMHAPHBIN, HAIIPEIMETHBIA XapaKTep.

CocraBnsgomumMu npeamera «XUMHs» Ha YpOBHE YIiayOJIEHHOTO M3Y4YEHHsl SIBISIOTCS yrIIyOJIEHHBIE
Kypcbl — «Oprannueckas xuMus» U «OO0mas u Heopranudeckas xumus». [Ipu onpeaeneHun moaxo0B K
oTOOpPY M CTPYKTYpHOH OpraHM3allid COJIEpKaHUS 3TUX KYpCOB B MPOrpaMME IO XMMHUU 332 OCHOBY
npuHTH ToJoxkeHuss ®I'OC COO o paznuumsix 6a30BOro U yrIyoJIEHHOTO YPOBHEH U3YUCHUS ITPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» U «OOmIass U HEOpraHUYecKas XUMHI»
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW U YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO H3y4EHUS
npeAaMeTa. JTa CUCTEMa 3HAHUM TOJIy4aeT ONpeneiIEHHOE TEOPETUYECKOE JOIMOJHEHHUE, IMO3BOJISIOINIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIHKA 00bEM (pakTOmOrMUeckoro Marepuana. Tak, Ha yrioyOiaEéHHOM
YpOBHE H3yueHHUsl MpeaMera oOecrieueHa BO3MOXKHOCTh 3HAUMTEIBHOTO YBEIMYEHUS 00BbEMa 3HAHUI O
XUMHUYECKUX DJJIEMEHTaX U CBOMCTBaX MX COCOUHEHUI Ha OCHOBE pACHUIMPEHUS U YIIIyOleHus
MPEACTABICHUI O CTPOCHUU BEIECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUs PEaKIUid,
paccMaTpuBaeMbIX ¢ TOYKH 3PEHUS XUMHUYECKOW KMHETHUKUA M TEPMOJMHAMUKHU. M3ydeHne nepuoandeckoro
3akoHa u llepuoanyeckoil cHUCTEMBI XHUMHUYECKHX DJJIEMEHTOB 0Oa3upyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TPEJCTABICHUAX O CTPOSCHUU aToMa. XHMHUYECKas CBS3b OOBICHSIETCS C TOUKH
3pEeHUsI DHEPreTHUUECKUX HU3MEHEHUN mpu e€ 00pa3oBaHWU W Pa3pylICHUH, a TakXKe C TOYKH 3PEHUs
MeXaHU3MOB e€ oOpazoBaHus. V3yueHne TUIIOB peakIuii JOMoaHsAeTCS (OPMUPOBAHUEM MPECTABICHUN 00
ANEKTPOXMMHUUYECKHUX MPOIIECCaX M AJNEKTPOJIM3€ pacIjiaBOB U pacTBOPOB BelIECTB. B Kypce opraHnueckon
XUMHH TIPH PAcCMOTPEHHUM PEAKIIMOHHOW CHOCOOHOCTH COEIMHEHUN yrensercs ocoboe BHUMAaHHE
BOIIpOCaM 00 3JIEKTPOHHBIX d(PeKTax, 0 B3aUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max PEaKIUH.

Ocoboe 3HaUYeHHE UMEET TO, YTO Ha COJIEP)KaHUE KYPCOB XUMHH YIITYOJIEHHOTO YPOBHS U3yUEHUS NSt
KJIACCOB OMpeAeNn&éHHOro npoduiis (TI1aBHBIM 00pa30oM Ha UX CTPYKTYpPY U XapakTep JOMOTHEHUN K oO0Iien
CHUCTEeME TMPEJAMETHBIX 3HAHMI) OKA3bIBAIOT BIUSHHE CMEKHBIE MpeaMeThl. Tak, HampuMep, B COACpKAHUH
nmpeaMeTa Ui KIACcCOB XUMHUKO-(pu3nueckoro mpoduiis OoiblIoe 3HA4eHHE OYyIyT HMETh DJIEMEHTHI
ydaeOHOro Marepuania mo obmei xumun. [Ipyn n3ydennn npeaMera B JaHHOM Clydae akIeHT Oy/eT CIeNaH
Ha OOIIHOCTH METOJOB TIO3HAHMS, OOIIHOCTh 3aKOHOB WM TEOPHUM B XHUMHM U B (PHU3UKE: aTOMHO-
MOJIEKYJIsIpHAsl TEOpUs (MOJEKYyIsipHasi Teopus B (pU3MKE), 3aKOHBI COXPAHEHHUST MAcChl U DHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, JICKTPOJIN3a, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOE.

B 10 e Bpems B copepkaHUM MpeaMeTa I KIACCOB XUMHKO-OMOIOTHYECKOTO TTPOQMIIsT OOMBIIHIA
yIenbHBIA Bec Oy/leT MMETh OpraHWuYeckas XUMHUs. B ATOM ciiyyae MperocCTaBlseTCS BO3MOXXHOCTB JUIS
0osee 00CTOSTENIHLHOTO PACCMOTPEHUS XUMHYECKONH OpraHMU3alliK KJIETKH KaK OMOJOTHYEeCKOW CHUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKU€ CTPYKTYpPHBIE KOMITOHEHTHI, KaK JIMMHBI, OCITKH, YTIEBOIBI,
HYKJICMHOBBIE KUCIOTHI U Jpyrue. [lpu 3ToM 3HaHMSI O cOCcTaBe M CBOICTBaX MpECTaBUTENEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB CIY>KAaT OCHOBOW JUIsi M3YyYEHHUsS CYIIHOCTH TPOIlecCCOB (POTOCHHTE3A,
JbIXaHUSI, MUILEBAPEHUS.

B mumane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33pPEHHS, OCBOEHHS OOIIEHAy4YHBIX METOJOB
MO3HAHUS U OIbITa MPAKTHYECKOTO NMPUMEHEHHs] HAy4YHBIX 3HAHUM H3ydeHue mpeamera «XHUMHs» Ha
yrayOa€HHOM YPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3AX C y4eOHBIMH IMpEAMETaMH, BXOJISIIIMMU B



cocTaB MpeIMeTHBIX oOnactell «EcTecTBEeHHO-HayuHble MpEeAMEThI», «MaremaTuka U HHPOpPMATHKa» U
«Pycckuil SI3bIK U TUTEpATYpay.

[Ipn um3yueHum yueOHOro mnpeamera «XuUMHUS» Ha YINIyOJEHHOM YPOBHE TaKKe, KaK Ha YpPOBHE
OCHOBHOTO U cpeaHero obiiero oopazoBanus (Ha 0a30BOM YpOBHE), 3aa4eii IEPBOCTEIICHHONW 3HAYUMOCTH
aBIgeTcs GOPMUPOBAHUE OCHOB HAYKU XMMHUHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOM
NeSITeIbHOCTH 4YeJIOBEKa M OJHOTO0 K3 KOMIIOHEHTOB MHUPOBOM KyNnbTyphl. Pemenue 3Toil 3amauM Ha

yrIyONE€HHOM YPOBHE M3YYEHUS IIPEAMETA MPEAIOIaraeT peain3aluio TaKUX [eJel, Kak:

(dopMHpOBaHHE TPEACTABICHUH: O MAaTepUAIbHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBIICHHUH npupoanl, 0 MECTC XUMHHU B CUCTCMEC CCTCCTBCHHBIX HAYK U eé Be,uymei/’l
poiu B 0Oecre4eHuy YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEILIEHUH NPOOJIEM 3KOJIOIMUECKOM,
SHEpPreTUYecKol M MuIIeBoil 0e30macHOCTH, B Pa3BUTHUM MEIUIMHBL, CO3/JaHUM HOBBIX
MaTCepurajoB, HOBBIX HCTOYHUKOB DHCPTHUH, B obecrieyeHnu palluOHAJIBHOI'O NPHUPOAOIIOJIb30BaAHNA,
B (OPMHUPOBAHMM MHUPOBO33PEHUS M OOLIeH KyJIbTyphl 4YeJIOBEKa, a TaKKe JKOJOTHYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpPEIe;

OCBOEHME CHCTEMbl 3HAHUM, JIeKAIIUX B OCHOBE XMMHUYECKOM COCTaBJISIOUIEH €CTeCTBEHHO-
Hay4YHOH KapTUHBI MHUpa: (QyHJAaMEHTAJIbHBIX MMOHATUH, 3aKOHOB M TEOPHH XMMHHU, COBPEMEHHBIX
IIPEJCTABICHUNA O CTPOEHUM BEIIECTBA Ha PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYIISIPHOM,
HaAMOJICKYJISIDHOM, O TCPMOAMHAMUYCCKHUX KW KHHCTHYCCKHUX 3aKOHOMCPHOCTAX IMPOTCKAHUA
XUMHNYCCKUX peaKquI, 0 XMMHYCCKOM pPABHOBCCHHU, PACTBOpPAX MW AUCICPCHBIX CHUCTEMaAX, 00
O0IIMX HAayYHBIX IPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

¢dopmupoBaHre Yy OOYYaIONMXCS OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUM 7151 OOBSICHEHMs KJIIOUEBBIX MAECH U MpoOJieM COBPEMEHHOW XUMMHM, JUIs
OOBSICHEHUS M IPOrHO3UPOBAHMS SABJICHUH, MMEIOLIMX E€CTECTBEHHO-HAYUYHYIO IPUPOAY;
rpaMOTHOI0 PCIICHUA np06neM, CBA3aHHBIX C XI/IMHGIZ, IMPOrHO3NPOBAHUA, aHAJIM3a W OLICHKU C
MO3UIMH  SKOJOTMYecKOM Oe30MacHOCTH TOCIEACTBUNM  OBITOBOM M NPOU3BOJICTBEHHOM
NEATEIBHOCTH 4YEJIOBEKAa, CBA3aHHOM € XUMHUYECKMM IIPOM3BOJCTBOM, HCIIOJIIB30BAHUEM H
nepepaboTKOM BEIIEeCTB;

yriyOJeHue NpeACTaBICHUH O Hay4HBIX METO/ax MO3HaHMs, HEOOXOMUMBIX Ui MpUOOpETEHHS
YMEHHUI OpPUEHTHPOBATHCS B MHpE BEIIECTB U OOBSCHEHUS XHMHUYECKUX SIBICHHM, MMEIOIUX
MCCTO B IIpUpPOAC, B HpaKTI/I‘IeCKOﬁ JACATCIIbPHOCTH U HOBCGI{HCBHOﬁ JKHU3HU.

B nutane peanusanuu nepBoovepeHbIX BOCIIUTATENbHBIX U PAa3BUBAIOIINX (DYHKIUHN 11€TOCTHOM CUCTEMBbI
cpeaHero oouiero oOpazoBaHMs MpPU HW3YYEHUM NpeaMeTa «XHUMHUsS» Ha YIriayOlEHHOM YpOBHE 0COOYIO
aKTyaJbHOCTb IPUOOPETAIOT TAKHE LEJIN U 3a/1a4H, KaK:

BOCIIUTAaHHE YOEXKJAEHHOCTH B TII03HABAEGMOCTH SIBIICHHH NPUPOABI, YBaXEHHS K Mpoleccy
TBOPYECTBa B o0acTu TCOPCTUUCCKUX W HPHUKIIAAHBIX I/ICCJ'IG)IOBaHI/II\/'I B XMMMHH, q)OpMI/IpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHI0O W TIO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCITMTAHHIO HA OCHOBE YCBOCHHUS O0IICYETIOBEUECKUX IIEHHOCTEH;

Pa3BUTHUEC IMO3HABATCIBbHBIX HWHTEPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CII0COOHOCTEN
oOyuaromuxcsi, (OpMHUPOBAHHUE Yy HHUX CO3HATENBHOTO OTHOIIEHHS K CaMoo0pa3oBaHHUIO U
HENpepbIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCHEIIHOW mpodeccuoHanbHOM M 0OIIecTBEHHOM
JesITeTbHOCTH, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 3/0pOBBI0 M HOTPEOHOCTH B 370POBOM
o0pase K13HH;

(dbopMHpOBaHHE YMEHUI M HABBIKOB PAa3yMHOTO MPUPOAONOIH30BAHUSA, PA3BUTUE IKOJIOTHUECKON
KYJIBTYpBI, IPUOOPETEHHE OIbITA OOIIECTBEHHO-TI0JIE3HOM SKOJIOTHYECKOH NeATETbHOCTH.

O0111ee YncI0 YacoB, MPEAYCMOTPEHHBIX 71 U3YYEHUS XUMHUH Ha YTIyOJIeHHOM YPOBHE CPEIHET0 OOIIEero
obpaszoBanusi, coctaBusieT 204 yacos: B 10 kmacce — 102 gaca (3 gaca B Hegento), B 11 kmacce — 102 gaca

(3 gaca B HeieNIO).






COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU.

[Ipenmer W 3HaueHHE OPraHMYECKON XUMHHM, TNPEACTABIEHHE O MHOT000Opa3Wu OPraHHMYECKUX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOCHUE aToMa yIJepoJa: OCHOBHOE M BO30YKIAEHHOE COCTOsSHUS. BaneHTHbie
BO3MOXXHOCTH aTroma yriepojaa. XUMHUYecKas CBS3b B OpPraHMYECKHX COCAMHEHMSIX. TUIbl THOpUAM3AINU
aTOMHBIX opOuTanei yriepoga. MexaHusmbl 00pa30BaHUSI KOBAJCHTHOW CBS3U (OOMEHHBIH M JOHOPHO-
aKLEenTOpHBbIM). THIbI NEpEeKpbIBAaHUS ATOMHBIX OpOUTaNel, 6- U m-cBA3U. OauHapHas, 1BOHAs U TpOMHas
cBs3b. CriocoObl pa3peiBa CBsI3€il B MOJIEKYyJIaX opraHudeckux BeuiecTs. [loHsTHE 0 cCBOOOIHOM paaukaie,
HyKJeohuiIe U AIEeKTpoduIe.

Teopus crpoeHust opraHnyeckux coeauHeHudl A.M. ByTiiepoBa U COBpPEMEHHBIE MPEICTABICHUS O
CTPYKType MOJIEKYJ. 3HAU€HUE TEOPUU CTPOEHUS OPraHMYEeCKUX COEAMHEHMH. MonekynspHble u
cTpykrypHbie (popmynbl. CTpykTypHBIE (OPMYNIBI DPA3IUYHBIX BUAOB: pa3BEPHYTas, COKpamiéHHasd,
ckenetHas. M3omepus. Buabl u3oMepuu: CTpPYKTypHas, MPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3((EKTH B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U Me30MEpPHBIi 3P PeKThI).

[IpencraBnenne o kimaccu(ukanuu opraHmYecKux BemiecTB. [loHsTHE O (YHKIMOHATIHHON TpyTIIE.
I'omonorusa. I'omonormueckue psapl. CucreMarudeckass HOMEHKIATypa OpPraHMYEeCKMX COEIUHEHMH
(IJUPAC) 1 TpuBHabHbIE HA3BaHUS OTAEIBHBIX IPEICTABUTEICH.

OcoOeHHOoCcTH M KJaccU(PHKAIUS OpraHUYecKux peakuuid. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peaKIy B OpraHUuYECKON XUMHH.

DKcrnepuMeHTaIbHbIE METObl M3YUYEHMsI BEIIECTB M MX NMPEBpAlllEHUH: 03HaKOMJIEHHE ¢ 00pa3lamMu
OpraHMYEeCKUX BEIECTB M MaTepHalaMUd Ha MX OCHOBE, OMBITHI MO MPEBPALIEHUIO OPraHUYECKUX BELIECTB
npu HarpeBaHuu (IUIaBIeHUE, OOYIIIMBaHWE W TOPEHHE), KOHCTPYHPOBAHHE MOJAENEH MOJEKYI
OpPraHMYECKUX BEIIECTB.

YriaeBoaopoabl.

Anxansl. ['oMonoruyeckuit psii ankaHoB, oomias opMylia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKaHOB, Sp3-rH6pH,uH3auH;1 aTOMHBIX OpOuTaneit yriepoja, G-
CBs3b. PU3HNYECKUE CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA aJKaHOB: PEAKIUM 3aMEUICHMs, HN30MEpHU3alH, JAECTUAPUPOBAHUSA,
UMKIW3alMU, TUPOJU3a, KpeKuHra, ropeHus. lIpencraBieHue o MeXaHM3ME peaklUUi paguKaaIbHOIO
3aMeIIEHUS.

Haxoxnaenue B nmpupoae. CriocoOb! moydyeHus: ¥ IpUMEHEHHE aJIKaHOB.

Huknoankansl. OOwias popmyia, HOMeHKIaTypa 1 usomepusi. OCOOEHHOCTH CTPOSHUS U XUMHUYECKHUX
CBOMCTB MallbIX (LIMKIIOMPOTMAH, UKIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTAH, IMMKJIOTeKCaH) IMKIIOAKAHOB.
CriocoObI oNTy4eHus U IPUMEHEHHUE ITUKIOATKAHOB.

Ankenpl. ['oMonormyeckuii ps ajaKkeHOB, oOmas QopMyrna, HOMEHKJIATypa. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sz-m6p1/um3aum[ aTOMHBIX opOuTaneu yriepoja, 6- U m-
cBa3u. CTpyKTypHas M TeoMeTpuueckas (Luc-TpaHc-) wu3oMmepus. Dusmyeckue CBONCTBA AJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKUUU MPUCOEAUMHEHUS, 3aMEIICHHs] B O-TIOJOKEHHE NpPU JIBOWHOM CBSI3H,
nojguMepuzauu U okucieHus. [IpaBuno MapkoBHukoBa. KadyecTBeHHBIE peakllMM Ha ABOMHYIO CBS3b.
CriocoObl MosTydyeHus U IpUMEHEHHUE aJIKeHOB.

Ankanuensl. Kiaccudukanust ankaaueHOB (CONPSHKEHHBIC, HM30JIMPOBAHHBIC, KYMYAUPOBAHHbIE).
OcoOeHHOCTH D3JEKTPOHHOTO CTPOSHUS U XHUMHUYECKUX CBOWCTB CONPSOKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeauHenue. [lomuMepusanus conpsokEHHBIX  ueHOB. CrnocoObl TONyYeHUsT U MpPUMEHEHHE
AJIKaJMEHOB.



Ankunabl. ['OMonormyeckuid psig  ankuHOB, oOmias (Gopmysa, HOMEHKIATypa W H30MEpus.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB, SP-THOpUAM3AINS aTOMHBIX OpOUTaiei
yraepoaa. @Pu3NyecKue CBOWCTBA AJIKMHOB. XHMHUYECKHME CBOWCTBA: pPEAKUUU MPUCOEIUHEHUS,
JUMEpU3allUd M TpUMEpHU3alUM, OKHciIeHUs. KuCIOTHblE CBOWCTBAa aJKWHOB, HMEIOUIMX KOHLEBYIO
TPOMHYIO CBsI3b. KauecTBeHHBIE peaKIK Ha TPOHHYIO CBsI3b. CIIOCOOBI MOMyYEHUS U IPUMEHEHHNE aJIKUHOB.

ApomMartuyeckue yrieBoaopoabl (apeHsl). l'omonormyeckuil psa  apeHoB, obmas Qopmyina,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYIIbl OeH30J1a. PU3nyeckue
CBOWCTBa apeHOB. XMMHUYECKUE CBOWCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIH 3aMEICHHs B OEH30JIbHOM
KOJbIIE M YIJIEBOJOPOJAHOM paauKaje, peakluu IPUCOCIUHEHUS, OKHCIEHHE TOMOJIOroB OeH30Ia.
[IpencraBienre 00 OpPUEHTHPYIOIIEM [EHCTBUU 3aMeCTUTeNell B OEH30JIbHOM KOJbIE Ha MpUMeEpe
QJIKWIbHBIX PaJUKaJIOB, KapOOKCHIBHOM, I'MIPOKCHJIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TI'aJOTEHOB.
OcoOeHHOCTH XMMHUYECKHX CBOWCTB crupona. llommmepusamus crupona. CrnocoObl TOMy4YeHUS U
MIPUMEHEHHUE apOMATUUYECKHUX YTIIEBOJOPOJIOB.

[Ipupoansiit ra3. IlomyrHeie HedTanble ra3pl. HedTs u e€ mpoucxoxnenue. KameHHBIN yroias u
MPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTKu HEPTH: TEPEeroHka, KPEeKHHT (TePMUYECKHIA,
KaTaINTHYeCKui), pudopmMuHr, nuponu3. [IpoaykTsl mnepepaboTku HePTH, HX NPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B OBITY.

I'enernyeckas CBS3b MEXKAY PA3IMYHBIMU KIIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHE T'aJIOTEHIIPOM3BOJHBIX YIJIE€BOJOPOAOB. Peakiuu 3aMmelnieHus: rajoreHa Ha
TUJIPOKCOTPYIILY, HUTPOIPYIILY, IMAHOTPYIIIY, aMUHOrpyniy. JleficTBUe Ha rajloreHIporu3BOIHBIE BOJHOTO
U CIIUPTOBOTO pacTBOpa Iménouyu. B3anmopeicTBre nuraloreHajikaHoB ¢ MarHueM U nuHkoM. [loHsTHE O
METAIJIOOPTaHUYECKUX COEAUHEHHX. VIcmonbp30oBaHHe TallOTeHIIPOU3BOJHBIX YITIEBOJOPOAOB B OBITY,
TEXHHUKE U NIPU CUHTE3€ OpraHM4eCKUX BEIIECTB.

DKcriepuMEHTAIbHbIE METOJbl HM3YyYEHHUs BEIIECTB M HUX NPEBPALICHUI: H3ydeHHE (UINYECKUX
CBOWCTB YIJIEBOJIOPOJIOB (pacTBOPUMOCTB), KaUE€CTBEHHBIX PEAKLUH YIIIEBOJOPOJIOB PA3IMUHBIX KJIACCOB
(o6ecBeurBaHue OPOMHOMN WJIM MOJJHOM BOJIbI, pAaCTBOPA NIEpPMaHraHaTa Kajus, B3aMMO/IEHCTBHE alleTUIIeHa
C aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApy)KeHHE yriiepoja ¥ BOJAOPOaa B
OpPraHMYECKUX BELIECTBaX, MOJIYYEHHUE 3TUJICHA U HW3YYEHHME €r0 CBOICTB, O3HAKOMIIEHHE C KOJUIEKIUSMU
«Hedtp» u «Yromp», ¢ oOpa3namMu IUIacTMacc, KaydyyKOB W PE3HMHBI, MOJIECIHPOBAHUE MOJIEKYII
YIJIE€BOJIOPO/IOB U TaJOT€HIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxamye oprannyeckne coeinHEeHUsl.

[IpenensHble ogHOaTOMHBbIE cnupThl. CTpoeHHMe MoOJIeKyd (Ha HpUMepe MeTaHoja W 3TaHOJa).
I'omonoruueckuit psna, obmas ¢opmyna, U30MepHs, HOMEHKJIaTypa M Kiaccupukanus. duznueckue
CBOMCTBAa NPEIENIbHBIX OJHOATOMHBIX CIHMPTOB. BoMOpoAHBIE CBSI3M MEXAY MOJEKYJIaMU CIIHUPTOB.
XUMUYECKHE CBOMCTBA: peaklUMH 3aMelIeHHs, JerujapaTallii, OKHCIEHUs, B3aUMOJICHCTBUE C
OpraHMYeCKMMU W HEOpraHMYecKMMHU KucioTamu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIHPTHI.
JlelicTBUE 3TaHOJA U METaHOJa Ha OpraHu3M uesnoBeka. CrocoObl MoydyeHus: 1 IPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa 1 u3oMepHs. OCOOEHHOCTH PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ATHJIEHIJIMKONb U THLepuH. DU3ndeckrue M XUMHUYECKHE CBOMCTBA:
peakuuy 3aMeleHus], B3aUMOIECHCTBUE C OPraHUYECKUMHU U HEOPraHMYECKMMM KUCJIOTaMH, Ka4yeCTBEHHAs
peakiys Ha MHOToaToMHble ciupThl. [IpencraBienne o MexaHu3Me peakuuii HyKJ1eo(pUIbHOTO 3aMEelIeHHUS.
JleiicTBre Ha opranusM uesnoBeka. CriocoObl MOTyYeHHs U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIMSHHE THAPOKCOTPYMHMBl U OEH30JBHOTO sJIpa.
@usnueckue cBoiicTBa (eHoma. OcOOEHHOCTH XMMUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE peakinu Ha
¢denon. TokcuyHocth Qenona. CrnocoObl monyyeHHss U NpuMeHeHue ¢eHona. PenondopmanbaeruaHas
cMoJIa.

KapOonumnbHble COEIUHEHHUS — albJETHAbl M KETOHBL. ODJEKTPOHHOE CTpOeHUE KapOOHWIBHOM
rpynnsl. ['oMonoruyeckue psabl adbAETUAOB M KETOHOB, obOmias (Gopmyna, U30Mepusi U HOMEHKIATypa.



®u3NYECKUEe CBOWCTBA aJbJETUI0B U KETOHOB. XMMHUYECKHE CBOWCTBA aJbJIETUJIOB U KETOHOB: PEaKIMU
npucoearHeHus. OKHUCIEHUE allbJIeTUI0B, KAUeCTBEHHbIE peakluy Ha ajbAeruabl. CrocoObl MolydyeHus u
MIPUMEHEHHUE aJTBJETUIOB U KETOHOB.

OHOOCHOBHBIE TIpeNiebHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS MOJIEKYS KapOOHOBBIX
kucnot. M3omepust u HomeHkinarypa. PU3NYEeCKHUEe CBOMCTBA OAHOOCHOBHBIX MpEAeTIbHBIX KapOOHOBBIX
KHUCIOT. BoiopoaHbie CBA3M MEX1y MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWCTBA: KUCIOTHBIC
CBOWCTBA, peaKkuus STepuUKAINH, PEAKIUU C YYaCTHEM YIJIEBOAOPOAHOTO paaukana. OcoOeHHOCTH
CBOWCTB MYypaBbHHON KHCJIOTHL [IOHATHE O MPOW3BOAHBIX KApOOHOBBIX KHCIOT — CIOKHBIX 3(upax.
MHuoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEIMPEIEIbHbIX U APOMATUYECKUX KapOOHOBBIX
KHCIIOT, JTUKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KHUCIOT. IIpencraButenu BhICHIMX KapOOHOBBIX
KHUCJIOT: CTEapUHOBAs, NAJbMUTHHOBAs, OJICMHOBAS, JUHONE6As, JUHOAEH06asi KUCIOThl. (CrocoOb
MOJIyYEHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. 'omonorudeckuii psj, obmas ¢popmyina, nzoMepusi 1 HomeHkIarypa. Ousndeckue
Y XMMUYECKHUE CBOMCTBA: TMAPOJIN3 B KUCION U LIEIOYHOM cpelie.

Kupsl. Ctpoenne, GU3NICCKUE U XUMHUYECKHUE CBOWCTBA JKUPOB: THAPOIU3 B KUCIOH M HICITOYHOM
cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKH HEMPEISIbHBIX >KHPHBIX KHUCIOT. JKuphl B
MIPUPO/IE.

MpbUT4 KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmas xapaktepucThka yrieBojoB. Kiaccupukamnust yrieBogoB (MOHO-, M- WU IOJHCAXAPUIIBI).
Mounocaxapuapl: TJIIOKO3a, (ppyKTO3a, rajakrosa, pubo3a, ae3okcupuOo3a. Pusznyeckue CBOMCTBA U
HaxoJieHue B npupoze. orocunre3. XuMHUECKUE CBOMCTBA INIFOKO3bI: PEAKIIMU C yYaCTUEM CIUPTOBBIX U
aJBJIETUIHOM TPYMIN, COIUPTOBOE U MOJIOUYHOKHCIOe OposkeHue. [IpumeHeHHe TIIOKO3bI, €€ 3HaueHue B
KHU3HEIESATENbHOCTU opraHusma. Jlucaxapuipl: caxapo3a, MajibTo3a U JIaKTO3a. BoccraHaBnuBarouue u
HEBOCCTaHABIIMBAIOIINE aucaxapuibl. ['maponus aucaxapuaoB. Haxoxxnenue B mpupojie U MpUMEHEHHE.
[Tonucaxapuael: Kpaxmanu, TIUKOreH W Leuitono3a. CTpoeHrMe MakpOMOJIEKYJ Kpaxmala, TNIMKOTe€Ha U
1esur01036l. @U3MyYecKre CBOMCTBA Kpaxmala U LEeJUTI0J103bl. XUMHUYECKUE CBOMCTBA KpaxMaia: THIpoJiu3,
KauecTBEHHasl peakuus ¢ HOoAOM. XHMHUYECKHE CBOMCTBA LEJUIIOJIO3bI: THAPOJU3, MOJydeHHe 3(UpOB
1esuTos103bl. [ToHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHEepUMEHTAIbHBIE METOAbl M3YYEHUsI BEIECTB U UX MPEBPALIEHUN: PACTBOPUMOCTh Pa3IUUYHBIX
COUPTOB B BOJE, B3aUMOJEHCTBHE 3TaHOJA C HATPHUEM, OKHCIEHHME ASTHJIOBOIO CIIHpPTa B albJEruj Ha
packaji€HHOM MeEIHOW MPOBOJIOKE, OKHCIEHHE AHTHJIOBOTO CIHMpPTAa JAUXPOMATOM Kajusi (BO3MOXKHO
WCIIOIb30BaHUE  BHUJCOMATEPUATIOB), KAYECTBEHHBIC pEAaKIMU Ha albIeruAbl (C  TUIPOKCHUIOM
mnammuHcepedpa(l) u runpokcunom meau(ll)), peakuus raunepuna ¢ ruapokcugom meau(ll), xumudeckue
CBOWCTBA PacTBOpa YKCYCHOW KHCJIOTBI, B3aUMOJCHUCTBUE PacTBOpa TIOKO3bI ¢ ruapokcuaom menu(ll),
B3aMMOJICHCTBHE KpaxMasa C H0JIOM, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «CIUPTHI ¥ HEeHOITBI»,
«Kap6onoBbie kucioTsl. CI0XKHBIE 3QUPBD».

A3oTcoaepaxaniue OpraHudeckue coeJHHeHusl.

AMUHBI — OpraHUYEeCKHE MPOU3BOJHBIE amMMmuaka. Knaccudukaius aMuHOB: amudaTHUYECKUe H
apoMaTUYeCKHe; MepBUYHbIC, BTOPUYHBIE U TpeTuuHbie. CTpoeHHE MOJIEKYJ, 001mas ¢hopmysa, H3oMepus,
HOMEHKJIaTypa M (u3nyeckue CBOMCTBA. XHUMHUYECKOE CBOWCTBA amu(aTUUECKHMX aMHUHOB: OCHOBHBIE
CBOMCTBa, aJKWJIMPOBAaHUE, B3aUMOJCICTBUE TMEPBUYHBIX AaMUHOB C a30THCTOM Kuciaoroud. Conu
ANKUJIAMMOHUSL.

AHWINH — TPEACTABUTEbL AMUHOB apoMaTHyecKkoro psaa. CTtpoeHue aHwinHa. B3auMHOe BiusiHUE
IpyMI aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH XUMUYECKUX CBOWCTB aHMWINHA. KauecTBeHHbIE peaKIiu
Ha aHwinH. CrnocoObl MONy4YeHHWs W NpUMEHeHHe anudarudeckux aMuHOB. [lonydeHue aHWIMHA W3
HUTpPOOEH3071a.

AmuHOkucnotel. Homenknartypa u n3omepus. OTaenbHbIE NPEACTABUTENN (.-aMUHOKHUCIIOT: TJIUIIMH,
anmannH. PuU3NUecKre CBONCTBA aMHHOKHUCIOT. XMMHYECKHE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTEepHBIX



OpPraHUYECKUX COEIMHEHMH, peaklus MOJIMKOHAEHCAMK, 00pa3oBaHuE MENTUAHON cBs3U. buonornyeckoe
3HaYEHUE AMUHOKUCIOT. CUHTE3 ¥ TUAPONIN3 MENTUIOB.

benku kak mnpupoaHsie moiauMepsl. llepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOMCTBA OEITKOB: TUAPOIIU3, IEHATYpAIUsl, KAYeCTBEHHBIC PEAaKIIMU Ha OEIIKH.

OKcIepUMEHTAIbHbIE METO/Ibl M3YUEHHsI BELIECTB U MX MPEBPALICHUI: pacTBOPEHHE OEIKOB B BOJE,
JieHaTypalus OeIKOB IPU HArpPEBAaHUM, LIBETHBIC PEAKIIMM Ha OCNKH, PEeLIeHHE SKCIEPUMEHTAIbHBIX 3a/1a4
10 TeMaM «A30TCO/IepKalle OPraHNYECKUE COEAMHEHUSI» U «Pacro3HaBaHuEe OPraHUYECKUX COETUHEHUID.

BbicokomosiekyIsipHbIe COeJUHEHHUS.

OCHOBHBIE NOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, IOJUMED, CTPYKTYpPHOE
3BCHO, CTENEHb IIOJIMMEPU3ALNM, CpedHsas MOJIeKylsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MTOJIMMEPHU3aLsl U MOJIUKOHICHCAIUS.

[Tonumepnsle Marepuanbl. [lmacTtmaccbl  (ITOJIMATMIIEH, MOJUIPONMIEH, MOJIMBUHWIXJIOPUL,
HOJUCTUPOJ, HOJUMETWIMETaKpuiaT, IOJMKapOOHaThl, MOJMAITHIEHTepedTanar). VYTuiuzamus WU
nepepadoTKa IIaCTHKA.

DOnactoMepbl: HaTypajbHbIM KaydyK, CHHTETUYECKHE Kaydyyku (OyTaJueHOBBIH, XJIOPOIPEHOBBIH,
M30IIPEHOBBIN) U CIIMKOHBL. Pe3uHa.

BosiokHa: HaTypaiibHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHUE (KaIllpOH U JIaBCaH).

[Momumepsl  crenuanbHOrO HazHadeHUs (TeoH, KeBiap, SJICKTPONPOBOASAIINE ITOJIHMEPHI,
OmopasaracMbie TIOJTUMEPHI).

DKcIlepUMEHTAIbHbIE METO/Ibl U3yUEeHUs BELIECTB U X MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
IIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyYyKOB, PEIICHHE HKCIEPUMEHTAIBHBIX 3ahad II0
TeMe «Pacro3HaBaHue MIaCTMacc U BOJIOKOH.

Pacuérneble 3anaun.

HaxoxneHne MoJekyasipHOi (popMysIbl OpraHUu4eCKOro COeIMHEHHSI [0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXKJAECHUE MOJEKYJISAPHOW (OpMyIJIbI OPraHMYECKOro COEAMHEHHs IO Macce
(00bEMY) HPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NMPOIYKTOB PEAKIUU W/WIH
HCXOJHBIX BEILIECTB, YCTAHOBJIEHHUE CTPYKTYpHOW (OpPMYJbl OPraHMYECKOTO BEIECTBA Ha OCHOBE €ro
XMMHUYECKHX CBOMCTB WJIM CIOCOOOB MOJYYEHHs, ONpEJeNeHHe JO0JNM BBIXOJA MPOAYKTAa PEakIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXNpeaMETHBIX CBSi3ed MpU  HM3yYyeHUU opraHuueckoi xumuu B 10 Kiacce
OCYILIECTBIISICTCS 4Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IMOHATUH, Tak M MOHATHUH,
IIPUHATBIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAaYUHbIE MTOHSTHS: SBJICHUE, HAYYHbIN (DaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJIN3,
CUHTE3, KiaccuduKkanus, HabtoIeHue, U3MEpEeHne, SKCIIEPUMEHT, MOJIENb, MOJIEINPOBAHHUE.

@dusuka: marepus, aToM, D3JEKTPOH, INPOTOH, HEUTPOH, MOJEKyJa, JHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (U3NYECKUE BEIMUYMHBI, €AUHUIBI U3MEPEHUS,
CKOpPOCTb, SHEPTUs, Macca.

buonorusi:  kierka, opraHu3M, DJKocucTema, Owocdepa, wmeTaboOIM3M, HACIEIACTBEHHOCTD,
aBTOTPOGHBIN U reTepoTPOHBIN TUIT TUTAHUS, OpoKeHHE, (POTOCHHTE3, AbIXaHHe, OETIKH, YTIEBOIbI, JKUPHI,
HYKJIEMHOBBIE KUCIIOTHI, ()EPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILTUBO.

TexHoNOrMA: MUIEBbIE MPOLYKTHI, OCHOBBI PALIMOHAIIBHOTO ITUTAHMSI, MOIOLIUE CPEACTBA, MaTEPUAIIBI
U3 UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 XUMHWHN HA YIJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBETCTBUU C CHCTEMHO-AEATENBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE€ JMYHOCTHBIX PE3YJbTAaTOB
OCBOCHHS TMpeAaMeTa «XUMHUS» Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs BBIIEICHBI CIEAYIOLINE
COCTaBJISIIONINE: OCO3HAHWE OOYUYAIOIUMUCS POCCUHCKON TpakJaHCKOW WICHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIILHOCTH U CaMOOIPEICIICHUIO; HATMYNE MOTHBAIIMK K O0YYCHHIO; TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroUIMXCs PYKOBOJACTBOBATHCA MPHUHATHIMU B OOLIECTBE MpaBUIaAMH U HOPMaMU
MOBE/ICHUS;, HaJNM4Me NPAaBOCO3HAHMS, SKOJOTHYECKON KYIbTYpbl; CIIOCOOHOCTh CTABUThH LIEJIM U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM9HOCTHBIE PE3yJbTATBl OCBOCHUS IMpeaMeTa «XHWMES) OTPaxaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKOM MeATENIbHOCTH 00yUYalomuXcsl B IPOIECce peaan3aiu 00pa3oBaTelbHOM
NEeSATEIbHOCTH.

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS IMpeaMeTa «XHWMES) OTPa¥aroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIFHON M TIPAKTHUYECKOMN JEATEIILHOCTH 00YYalOMUXCsl B TIPOIECCE PeaTu3alui 00pa3oBaTeIbHON
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUs OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB M O0S3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPaBOMOPAJIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMax U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTH MPU CO3JaHUU YUYE€OHBIX MPOEKTOB, PEIICHUU
y4€OHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBHI JPYruxX MpH
aHaJlM3e pa3IMYHbIX BUJOB YU€OHOM NeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UYECTBEHHOU XUMUMU;

YB@XEHUS K TIPOIIECCY TBOpPYECTBA B 00JIACTMU TEOPHUU M MPAKTUYECKOTO MPHUIIOKEHUS XUMHH,
OCO3HaHUs TOTO, YTO JAaHHbIE HAayKd €CThb pe3yNbTaT JIUTENbHBIX HAOMIOJEHUH, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX IOUCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABAaTEIbHBIX MOTHBOB B TOJYYCHHH U TOCJIEAYIOIIEM aHaiu3e HHPOPMALUU O
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, W TPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE MOBEJICHUE U MOCTYIKM CBOMX TOBApHUILEH C MO3UIUMN HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEACTBUN MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30MacHOro o0pas3a >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOmroieHus MpaBuia 0e30macHOro OOpalieHHs ¢ BelIeCTBaMH B OBITY, MOBCEIHEBHOW >KWU3HH, B
TPYAOBOM AEATEIbHOCTH;

MOHUMAaHUS LIEHHOCTH TMpaBWJI HMHIUMBUIYaIbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHUS B
CUTYALUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEACTBUN M HEMPHUSITHUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB,
KypeHus);

5) TpyaoBoro BocnuTaHus:



KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEIOBATENIbCKON JAESITENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKM Ha aKTMBHOE€ y4acTHE B PELIEHUHU IPAKTHUUECKUX 3a]ad COLIMAJIbHOM HANpaBIEHHOCTH (B
paMKax CBOEro Kjiacca, IKOJIbI);

UHTEpeca K IMPaKTUYECKOMY H3YYEHHI0 Tpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)XEHHUS K TPYLY, JIOASM TPyJa U pe3yibTaTaM TPYAOBOH 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYadbHOW TpPaeKTOpUM OOpa3oBaHUs, OymymIei
npodeccun W peanu3ali COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMUU, HIHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHHUS:

HKOJIOTHYECKHU LEIecO00pa3HOro OTHOMICHUS K MPHUPOJE KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HH Ha
3emie;

MMOHUMAaHHUS TJI00ATBHOTO XapakTepa IKOJIOTUYECKUX MPOoOsIeM, BIUSHUS YIKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHHMA HEOOXOJWMOCTH HCIIOJNB30BaHHUA JOCTIDKEHHH XHMUW JUISI PEIICHHS BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATUS JEHCTBUM, NMPUHOCAUIMX BpEI OKPYKAOUIEH NPUPOJHON cpele, yMeHus
MPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTHYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUH |
[IPEeOTBPALIATH UX;

HaJU4usl Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, YKOJIOTHYECKON KYJIbTYphl, ONbITA JAEATEIbHOCTH
9KOJIOTMYECKON HAIpPaBJICHHOCTU, YMEHHUS PYKOBOJICTBOBATHCS UMM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOM
Y COIIMAIIHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO IIPOTHBOCTOSTH UICOIOTHH XeMO(poOHu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOLIECTBEHHOM
MPaKTHKU;

MOHUMaHUs ClieUu(UKY XUMHUHM KaK HayKH, OCO3HaHMs €€ poiM B (POPMHUPOBAHUU PALMOHAIBLHOTO
Hay4YHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpY)KalollleM MHUpE Kak O €IMHCTBE
MPUPOABI U YEJIOBEKa, B TO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEW M pEIIeHUU MpoOJIeM COXpPaHEHUS
IIPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHMM JUIsI COBPEMEHHOW UMBHUIM3aluU: B €€
I'YMaHUCTHYECKON HANpPaBJIE€HHOCTH W BaYKHOW POJIM B CO3JaHMM HOBOM 0a3zbl MaTepuanbHON KYJIbTYpHI, B
peleHNH TI00abHBIX MPOOJEeM YCTOMYMBOTO pPa3BUTHS YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
MUIIEBOM M SKOJIOTMYECKO 0e30MacHOCTH, B Pa3sBUTHM METUIMHBI, OOECIIEYEHUU YCIOBHM YCIEIIHOTO
TpyJa 1 SKOJIOrH4ecKd KOM(OPTHOM JKM3HU KaKJI0TO WieHa OOlIecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: TMOHUMAaHHs CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIOJB30BAaTh MOJIydaeMble 3HAHUS /I aHaIu3a W OOBSCHEHUS
SBIIGHUW OKPYKAIOIIET0 MHUpa M TPOUCXOMSIIMX B HEM H3MEHEHHWH, yMEHHUsS JAelaTh OOOCHOBaHHBIC
3aKJIIOYEHHs] Ha OCHOBE HAay4YHbIX (PAaKTOB M HMEIOLIMXCS JaHHBIX C LEJIbI0 IMOJIyY€HHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHWMHYECKHWE 3HAaHUS Uil pelleHus mnpobieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHHMIO W CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUU MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTepeca K 0COOEHHOCTSM Tpy/a B pa3InYHbIX cepax MpohecCHOHATEHON 1eATeIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yJbTaThl OCBOSHHS IMPOrpaMMbl 0 XMMHUU HAa YpPOBHE CpPEOHEro OOIIeTro
00pa3oBaHMs BKIIOYAIOT:

3HAUMMble Ui (HOPMHPOBAHHMS  MHUPOBO33PEHHS  OOYYAIOIIUXCSA  MEXKIUCIUIUIMHAPHBIC
(MeXITpeIMETHbBIC) OOIICHAYYHbIC TOHATHUS, OTPAXKAIOUIME ICJOCTHOCTh HAYYHOW KApTHHBI MHpa |
CHCI_[I/I(I)I/IKy MCTOHNOB IMO3HAHUA, HMCIOJb3YCMbIX B CCTCCTBCHHBIX HAYyKaX (MaTepI/ISI, BCILICCTBO, SHECPTHA,
SIBJICHHE, MPOIECC, CHUCTeMa, HAy4YHbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCcIIeI0BaHKe, HAOI0ICHHE, H3MEPEHHUE, SKCIIEPUMEHT U JPYIHe);

YHUBEpCaJIbHble y4eOHbIC JeficTBUS  (MMO3HABATENbHBIC, KOMMYHHUKATHBHBIC, pPETrYJISATHBHBIC),
obecrieunBarome (GopMupoBaHue (GYHKIHMOHATIBHOH TI'PAMOTHOCTH W COIMAIBHONH  KOMIICTCHIUH
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAOIIMXCSI UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHbBIC, MUPOBO33PEHUCCKHE
3HAHHS ¥ YHUBEPCAIbHbIC yUueOHBIC ICHCTBUS B TO3HABATEIBHOM M COLMATBLHOM MTPAKTHKE.

MeranpenMeTHbie  pe3yabTaThl  OTPaXalOT  OBJAJCHHE  YHHBEPCATbHBIMH  yYeOHBIMU
IMO3HAaBaTCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA IICI>'ICTBI/I$IMI/I.

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

1) 6a30BbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OINpeAEATh LEIM JEATENbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUM HUX JOCTHIKEHUS, COOTHOCHUTH
Pe3yibTaThl JESITEIbHOCTH C IOCTABICHHBIMH LIETSIMU;

UCIOJb30BaTh MPU OCBOCHUHU 3HAHUN NPUEMBI JIOTUUECKOTO MBILIUICHUS: BBLACIATh XapaKTepHbIE
MPU3HAKU TMOHITUA M yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIOJIb30BaThb COOTBETCTBYIOLIWE IMOHATHUS I
O0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUHN BELIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBaTh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKHE pAacCyXJeHUs (MHIYyKTUBHBIE, J€AYKTUBHbIE, I10 aHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJICHUSAX, ((OPMYIHPOBATH BBIBOBI U 3AKIIOUEHUS;

IPUMEHATh B NpOIlECcCe MO3HAHMS HCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJIENIbHbBIE IMPEJICTABICHUS — XWMHUYECKHH 3HAK (CHMBOJI) 3J€MEHTa, XUMHUYecKas
¢dbopMyIna, ypaBHEHHE XUMUYECKOW peaKklMM — MpU PEHIeHUH Y4eOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX
3a/a4, MPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE TPEACTABIEHUS JUISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aEeMBbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBHUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUil;

¢dbopMynupoBaTh LEAM U 3aJa4d HCCIIEeIOBaHUS, HCIIOJIb30BATh IMOCTABJIEHHBIE U CAMOCTOSITEIHLHO
c(OopMyIHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA [MO3HAHUS U OCHOBBI JUIs (POPMUPOBAHUS TUIIOTE3bI
I10 MPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

BJIa/IETh HAaBBIKAMHU CaMOCTOSITENIbHOTO TUIAHWPOBAHUS U MPOBEIEHUS YYEHUYECKUX HKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOI0AaTh 3a XOAOM IIpOLecca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3ynbraTr, QopMyaupoBaTh O00O0OIIEHUS U BBIBOJABI OTHOCUTEIBHO JIOCTOBEPHOCTH pPE3yJbTaTOB
MCCIIEIOBAHMsI, COCTABJIATh 0OOCHOBAHHBIM OTUET O MPOJieNaHHOM paboTe;

npUOOpeTaTh ONBIT YYEHHYECKOH HCCIIeAOBATENCKOM W TPOEKTHOW JEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOAOB pEIIEHUs IPAKTHYECKHX 3ajad,
IIPUMEHEHHIO PA3JINYHBIX METOI0B MO3HAHMUSL.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBAThCSI B PAa3IMYHBIX HMCTOYHHKAX HH(OpManuu (Hay4yHO-TIOMYJIsIpHAs JIMTepaTypa
XMMHYECKOTO COZEp)KaHUs, CIpaBOYHble MocoOus, pecypcel MHTepHeTa), aHaIU3UpOBaTh HMH(OPMALIHIO



pasMYHBIX BUAOB M (GOpPM  MPEICTABICHMs, KPUTUYECKM OLEHMBAaThb €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMPOCHl U NPUMEHSTHh PA3IMYHBIE METOJbI NMPH TOUCKE M 0TOOpe MH(pOpManuy,
HEOO0XOAUMOI 7151 BBITOJHEHUS y4eOHBIX 3a/1a4 ONPEeACIEHHOTO TUIIA;

IIPUOOPETaTh OIBIT UCIOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMAJIbHYIO (OpMY mpenacTaBieHus uHpopManuu (cxemsl, rpadukw,
uarpammsbl, TaOJIHULbI, PUCYHKHU U IPYTHE);

UCIOJb30BAaTh HAy4YHBI $A3bIK B KayecTBE CpeJCTBA IpU paboTe ¢ XUMHUUYECKOM HH(OpMaruei:
IPUMEHATh MEXNpeAMeTHble ((pu3nueckue M MaTeMaTUYeCKUEe) 3HAKM U CUMBOJBIL, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁHl)Ie JeHlCcTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOi TEeMBI B X0JI€ JTUAJIOTA U/WITH TUCKYCCHH,
BBICKA3bIBaTh UeU, GOPMYINPOBATH CBOM MPEAJIOKEHNUS OTHOCUTENIBHO BBIIIOJIHEHUS TPETI0KEHHON
3a/1auu;

BBICTYNaTh C MpE3CHTalMell  pe3ylbTaTOB MO3HABATENIbHON  JEATENbHOCTH, IOJTYyYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBIMOJHEHUHW XUMHYECKOTO JKCIEPUMEHTA,
MPaKTUYECKOU pabOThI TIO UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaTN3allui y4eOHOTO MPOEKTa, U
(dbopMynupoBaTh BHIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX HCCIENOBAHUN MYyTEM COTIACOBAHMS TMO3UIUHN B
XoJie 00CyXeHUs 1 0OMeHa MHEHHSIMH.

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBIIATh CBOIO MIO3HABATEIBHYIO JEATEIBHOCTD, ONPEAEss €€
LeNMU U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpeiJiaraéMblil aJlfOPUTM
JNEHCTBUIM TpU BBIMOJIHEHUU YYEOHBIX M HCCIIENOBATeNbCKUX 3a/ay, BbIOMpaTh Haunbosee 3)PexTUBHBIN
CMoco0 MX pelleHHs ¢ Y4ETOM IIOJyYeHHMs] HOBBIX 3HAHMH O BEIIECTBAX M XMMUYECKHUX PEaKIUX;
OCYILECTBIATh CAMOKOHTPOJIb JIE€ATENBHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJBTATHBI

IIpenmeTHble pe3ylbTaThl OCBOEHHUS NMPOrpaMMbl 10 XUMHMM Ha YriyOJEHHOM ypOBHE Ha YpPOBHE
cpeaHero obuero oOpa3oBaHusl BKIIOYAIOT crenuduueckue A y4eOHOro npeaMmera «XUMHsy HaydHble
3HAHUSA, YMEHUS U CHOCOObI NEHCTBUIl M0 OCBOEHMIO, MHTEPIIPETALUUA U NMPE0OpPa30BaHUIO 3HAHUM, BUJIBI
JeSITeIbHOCTH 1O MOJIYYEHUIO HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HAaHUI B Pa3IMYHbIX YUEOHBIX CUTYyalHsX, a
TaK)X€ B peaJbHBIX XU3HEHHBIX CUTYallUsX, CBA3AHHBIX C XMMHUEH. B mporpamme nmo XMMHH NpEAMETHBIE
pE3yJIbTaThI IPEICTABIEHBI IO F0JIaM U3YyUEHUS.



10 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTpaxaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MeCTe W 3HAYEHUH OPraHUYeCKOW XHUMHHU B CHUCTEME
€CTECTBEHHBIX HAyK M €€ POJH B 00ECIIEYEHUHU YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, SHEPreTHUecKOM M MUIIEBOM OEe30MacHOCTH, B PAa3BUTHH MEIUIUHBI, CO3/1aHUU HOBBIX
MaTepUajIoB, HOBBIX HCTOYHHKOB HHEPrUH, B O00ECIEYEHHHM pPALHUOHAIBHOTO MPHUPOAONOIB30BAaHUSA, B
(hOopMUPOBaHUH MHUPOBO33PEHUSI U OOIICH KYIbTYyphl YENOBEKa, a TAKXKe IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOIHON CpEAE;

BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE IOHATUS —
XMMHUYECKHI JIEMEHT, aTOM, SIIPO M 3JIEKTPOHHAsE 000J104Ka aToma, S-, P-, d-aTOMHBbIE OPOUTAIIH, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHUS aTOMa, TMOpWAM3ALMs aTOMHBIX OpOWTased, MOH, MOJEKYNa, BaJCHTHOCTD,
ANEKTPOOTPHULATEILHOCTh, CTENIEHb OKHUCIIEHUS, XMMHUYECKasl CBS3b, MOJIb, MOJSPHAs Macca, MOJISIPHBIN
00BEM, YIIepoAHbIN CKeleT, PYHKIMOHANbHAS TpyMIa, pagukal, CTpyKTypHbIe GopMyIbl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEIETHBIC), N30MEPUs CTPYKTYpHAasl ¥ MPOCTPAHCTBEHHAs (TreoMeTprYecKasi, ONTHYeCKasl),
M30MEPbI, TOMOJIOTUYECKUI PsiJI, TOMOJIOTH, YIJIEBOJAOPO/Ibl, KUCIOPOA- U a30TCOJIEpKalIe OPraHnYecKue
COEIUHEHMSI, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COECIUHEHUS; TEOPHH,
3akoHbl (mepuonudeckuii 3akon JI. M. MenzgeneeBa, Teopusi CTPOCHHUS OpPraHMYEeCKHX BemlecTB A. M.
BbytnepoBa, 3aKOH COXpaHEHHMsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHHUS M MPEBPALCHUS DSHEPTUU MIPU
XUMHUYECKUX PEAaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMUS,
JeKalMe B OCHOBE IOHUMAaHHUS NPUYMHHOCTU M CHUCTEMHOCTH XMMHYECKUX SIBJICHM; NMPEACTABIEHUS O
MEXaHM3MaX XUMHUYECKHX pEaKiui, TEePMOJUHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aMMHOM BJIMSHUHM aTOMOB M TPYIIIl aTOMOB B MOJIEKY/axX (MHAYKTUBHBII M ME30MEpHBIi
a¢dekrel, opuentanTsl | u |l poma); dakronormdeckne CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCMOJb30BaHUU BaXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN AEATEIbHOCTU
YeJI0BEKa, OOIIMX HayYHBIX MPUHIMIIAX XMMUYECKOTO IPOU3BOCTBA (Ha MPUMEpe MPOU3BOACTBA METAHOJIA,
nepepaboTku HedTH);

C(OPMHPOBAHHOCTh YMEHHM: BBISBISATH XapaKTEpPHbIE TNPU3HAKK TOHATHH, YCTaHABIMBATH WX
B3alMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSITHUS NMPHU ONUCAHUHM COCTaBa, CTPOEHUS M CBOWCTB
OpPraHUYECKUX COEAMHEHUN;

c(OPMHPOBAHHOCTh YMEHUIA:

UCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY JUISl COCTABJIEHUS MOJIEKYJSIPHBIX U  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX BEILIECTB;

COCTABJIATh yPaBHEHUS XMMUYECKMX peakIUil M pPacKpbplBaTh MX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH MOCPEICTBOM COCTABJIEHHUS AJIEKTPOHHOTO OajaHca 3THX Peaklui, peakiuii
MOHHOTr0 0OMeHa MyTEM COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

M3rOTABIIMBATh MOJETN MOJIEKYJl OPraHWMYECKHUX BEIIECTB JUISl WIIIOCTPALUU HUX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS];

c(OPMHPOBAHHOCTh YMEHMIA: YCTaHABIMBATh MPUHA/IKHOCTh W3YUYEHHBIX OPraHUYECKUX BEIIECTB
[0 MX COCTaBy U CTPOEHHUIO K ONpeNelIEHHOMY KiacCy/Tpymie COeAMHEHWH, JaBaThb MM Ha3BaHUS IO
cucremarndeckoii HomeHnkmarype (IUPAC) w mnpuBOOuTH TpUBHANBHBIE Ha3BaHWS I OTACIBHBIX
NpEeJCTaBUTENIEH OPraHWYECKUX BELIECTB (ITHJICH, alleTHIIEH, TOJYOJ, TJUIEpUH, STUICHIIIMKOIb, (hEeHOI,
(bopmanpaeru, aleTanbIeru, aleToH, MypaBbuHas KUCIIOTa, YKCYCHasl KUCJIO0Ta, CTeapuHOBasi, OJICMHOBAs,
NaJIbMUTUHOBASI KUCJIOTHI, TJIUINH, alaHWH, MaJibTo3a, (PPYKTO3a, aHWIIMH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U IPYTHUEC);

Cc(OPMHPOBAHHOCTh YMEHHUSI ONpPENENATh BHUJ XUMHYECKOH CBSI3M B OPraHMYECKHX COCIMHEHUSIX
(KOBaJIeHTHAs! U MOHHAS CBSI3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJI0XKEHUS TEOPHUH CTPOCHUS OPraHU4YECKUX BelecTB A. M.
BytnepoBa 11st 00bsiCHEHHS 3aBUCIMOCTH CBOWMCTB BEUIECTB OT UX COCTAaBa U CTPOCHHS;



c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAaB, CTPOCHHE, (PU3NYECKUE U XUMHYECKHE
CBOMCTBA THUIIMYHBIX TNPEICTABUTENICH PAa3IUYHBIX KJIAaCCOB OPraHMYECKMX BEIIECTB: AJKAHOB,
LUKJIOAJIKAHOB, AJIKCHOB, AJIKAJUEHOB, AJIKWHOB, apOMAaTUYECKUX YIIE€BOJOPOAOB, CIUPTOB, AJIbJIETUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX I(PHUPOB, KUPOB, HUTPOCOCTUHEHWH U aMHHOB,
aMUHOKHCIIOT, O€JIKOB, YIJI€BOIOB (MOHO-, TU- U MOJHCAXaPUJIOB), WIUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXJy HUMH YpPaBHEHHMSIMHU COOTBETCTBYIOIMX XWMHUYECKHX PEAKUUW C HCIOIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOPMUPOBAHHOCTh YMEHHS MOATBEPKIATh HA KOHKPETHBIX NpPHUMEpax XapakTep 3aBHCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIMHEHUI OT KpaTHOCTU M THIA KOBAaJEHTHOM CBS3U (C- U T-
CBSI3M), B3AUMHOT'O BJIMSIHHMSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

cOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YTIIEBOJAOPOTHOTO ChIPhS (HE(TH,
MPUPOJIHBIN ra3, yroik), CIOCOOBI ero nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOIYKTOB MEPepadboTKH;

c(OpPMUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O E€CTECTBEHHO-HAYYHBIX METOJaxX IMO3HAHUS —
HAONIOJICHUU, HW3MEPEHHH, MOJEIUPOBAHUM, DSKCIEpUMEHTe (pealbHOM | MBICICHHOM) U YMEHUs
MIPUMEHSATH 3TH 3HAHMUS;

c(hOPMUPOBAHHOCTh YMEHUS IPUMEHSTH OCHOBHBIC ONIEPAIN MBICTUTEIILHOM JIEATEIIPHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHUE, 000O0IIeHHEe, CUCTEeMAaTU3alllIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3eH — IS
M3y4YEHUsl CBOMCTB BEILIECTB U XUMUUYECKHUX PEaKLIUii;

c(OPMUPOBAHHOCTh YMCHHIA: BBISIBIISITH B3aHMOCBSI3b XHMHUYSCKUX 3HAHUW C TIOHATUSAMH H
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 00jiee OCO3HAHHOTO TMOHUMAHUS
CYLIHOCTH MaTe€pHalIbHOI0 €AMHCTBA MUPA, UCII0JIb30BAaTh CUCTEMHBIE 3HAHMS 110 OPIrAaHUYECKOM XUMUHM JIJIs1
OOBSICHEHHS U IPOTHO3UPOBAHUS SBJICHHM, UMEIOUINX €CTECTBEHHO-HAYYHYIO MPUPOTY;

c(OPMHUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETBI MO XHUMHYSCKUM (GOpMyliaM M YpPaBHCHUSIM
XUMUYECKUX PEAKIMA C HCIOJIb30BaHWEM (DHU3WYECKUX BeIUYMH (Macca, 00BEM Ta30B, KOJUYECTBO
BEIIECTBA), XApPAKTEePHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HaXOXKICHUIO
XUMHYECKON (OpMYIbI BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKHUX JJIEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHHM: TPOTHO3UPOBATh, AHAIM3UPOBATH W OIEHWBATh C TO3UIUHN
HKOJIOTHUECKON O€e30MacHOCTH TOCTEACTBUS OBITOBOM U TMPOU3BOJACTBEHHOUN JAESATETHHOCTH YENOBEKa,
CBSI3aHHON C TepepabOTKON BEIIeCTB, HCIOIb30BaTh MOTYyYEHHBIC 3HAHUS AN TPHUHATHS TPAMOTHBIX
penieHuit mpoOIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTb YMEHHI: CAMOCTOSATEIHHO TIAHUPOBATH M TPOBOIUTH XUMUUYECKUM IKCIIEPUMEHT
(monmydyeHHe M W3y4YEHUE CBOWCTB OPraHMYECKHUX BEIIECTB, KAaYECTBEHHBIE PEAKIMH YIJIEBOJAOPOJIOB
pPa3IMYHBIX KJIACCOB U KHUCJIOPOJACOJAEPKALIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 MO PACTO3HABAHUIO OPTAaHWYECKUX BEIIECTB) C COONIIOACHUEM TpaBUJ OE30MacHOTO OOpalieHus ¢
BEIIECTBAMH M JIA0OPATOPHBIM O0OpyAOBaHHEM, (OPMYIUPOBATH IIEJIb HCCICIOBAHUSA, MPEACTABIATH B
pas3nUYHON opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH:

coOJTr0/1aTh MpaBUiia YKOJIOTHIECKH 11€JIECO00Pa3HOTO TOBEACHUS B OBITY U TPYIAOBOM IEATETLHOCTH B
LEIAX COXPAHEHHsI CBOErO 3J0POBbs, OKPYXKAKOIIEW NPUPOIHON Cpeabl M JOCTHKEHHS €€ YCTONYMBOTO
pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCHUUYECKOTO JAEHCTBUSA Ha KUBbIE OPTraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, TOHUMas cMbIc nmoka3zarens [1JIK;

aHAJIM3UPOBATh 1€1€CO00Pa3HOCTh NMPUMEHEHHUS! OPraHMYeCKHX BEIIECTB B IMPOMBIIIICHHOCTH U B
OBITY C TOYKHU 3pEHUS COOTHOIICHHSI PUCK-TIONB3A;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH LIETICHANPABICHHBIA MTOMCK XUMUYECKOW MH(POPMAITUHU B
pa3IMyYHBIX HCTOYHHMKAX (Hay4yHass U y4yeOHO-Hay4yHas JMTEpaTypa, CpeAcTBa MaccoBoW HHGopMaiuwy,
WuTepHer u napyrue), KpUTUYECKH aHAJIM3WPOBATh XMMHUYECKYI0 HHGOpMaIuio, rnepepadarbiBaTh €€ U
HCIIOJTh30BaTh B COOTBETCTBUHU C TTOCTABJICHHOM y4eOHOM 3a1aucii.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM
IT i .T
11 erpocumn oprammccix cocumeni A M. 8 0 o BumorralioK
' P P A T https://myschool.edu.ru/
byrneposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasbl
IIpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, bu6nmorexa LIOK
2.1 5 0 0
IIMKJIOQJIKaHBI https://myschool.edu.ru/
HenpenenbHble yraeBogOpOAbl: aJIKEHBI, bubnmnorexa [JOK
2.2 14 0 1
aJKaJaueHbl, AIKUHBI https://myschool.edu.ru/
bub6 OK
2.3 ApoMaTudecKue yriieBoA0POIbI (apeHBbI) 8 0 0 htI/tIpSJ,I:I;I/?nT\e/I;zh](_)IOI.e duru/
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOJIOB U X 4 0 0 bubnmnorexa [JOK
' nepepaboTKa https://myschool.edu.ru/
2.5 l"anoreHnpoun3BoIHBIE YTIIEBO0POIOB 4 1 0 bubmrorexa LIOK
' P A y HOPOA https://myschool.edu.ru/
Hroro mo pasneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUs
but6mmoreka [IOK
3.1 C ) 11 0 1
R https://myschool.edu.ru/
3.2 KapOoHunbHbIE COeTMHEHHS: aTbJICTUIBI 1 21 0 1 bubmuotexa [JOK

keToHbl. KapOoHOoBBIE KUCTOTHI. CIIOKHBIE

https://myschool.edu.ru/
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s¢upsl. XKups

bu6nuoreka [IOK
3.3 % 9
[IEBO/IbL https://myschool.edu.ru/
Uroro no pasneny 41
Pa3znen 4. A3oTcoaepikaniue opranHnyeckue coeIuHeHus
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 bubmorexa HOK
https://myschool.edu.ru/
Utoro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
51 Bricokxomore € CoeHe 6 bubmmorexa [IOK
. BICOKOMOJIEK YIIIPHBI WHEHUS
P . https://myschool.edu.ru/
Htoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero U3YyUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
. [Ipenmer u 3HaUeHUE opraéaneCKoﬁ XUMUH, . . . BuGmorexa LOK
MpeJICTaBICHUE O MHOroo0pa3uu
pea P 05.09.2023  https://myschool.edu.ru/
OpPraHUYECKUX COCAMHEHUN
2| (oomomsoe nsostymatonon coumomn 1 0 0 bumiorexa LOK
YA i 07.09.2023  https://myschool.edu.ru/
BaneHTHble BO3MOKHOCTH aTOMa yriepojaa
XUMHYECKasi CBSI3b B OPraHMUECKUX
3 coeuHeHUsIX. MeXaHu3Mbl 00pa30BaHHUS 1 0 0 bubmmoreka [JOK
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3phbiBa 08.09.2023  https://myschool.edu.ru/
CBsI3eM
4 Teopust cTpoeHUsI OpraHUYECKUX 1 0 0 bubmuoreka [IOK
coeaunenuit A. M. byrneposa 12.09.2023 = https://myschool.edu.ru/
5 Eﬂ(flcbi T;iiiifl;fg}ii};pi?;me 3P PeKThI 1 0 0 Bubmmorexa HOK
pocTp ’ p _ 14.09.2023  https://myschool.edu.ru/
B MOJICKYJIaX OPTaHUYECKUX COCTMHEHUM
6| ctmemammeonm roonep (UPAG) | 1 0 0 bimorera LIOK
P 15.09.2023  https://myschool.edu.ru/
OpraHUYECKUX BEIECTB
7 Knaccudukanus peakiuii B opraHu4ecKoi 1 0 0 bubnuoteka [JOK
XUMHHU 19.09.2023  https://myschool.edu.ru/
8 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO 1 0 0
TemMe 21.09.2023
9 AJTKaHBI: TOMOJIOTHYECKHH psifl, 001Ias 1 0 0 bubnunoreka LIOK
dbopmyia, HOMEHKJIATypa B U30Mepus, 22.09.2023  https://myschool.edu.ru/
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AJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI

dusnyeckre 1 XUMHYECKHE CBOMCTBA

bu6nmoreka [IOK

10 aJIKaHOB 26.09.2023  https://myschool.edu.ru/
Huknoankansl: o0mas popmyna,

1 HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH bubmuoreka [JOK
CTPOEHHUS U XUMHUYCCKHX CBOUCTB, CIIOCOOBI 28.09.2023  https://myschool.edu.ru/
MOJIyYEHUs U IPUMEHEHHE
Pemenne pacuéTHBIX 3a1a4 HA ONpeIeIeHNE
MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUIECKOTO

12 BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB bubnnorexa [JOK
3JIEMEHTOB, BXOIAIIUX B €I0 COCTAB. 29.09.2023  https://myschool.edu.ru/
CucremaTtu3zais u 0000IIeHHE 3HAHUN IO
TeMe
AJKEHBI: TOMOJIOTHYECKHH psif, 001as

OpMyJ1a, HOMEHKJIATypa, JIeKTPOHHOE U
13 l(fp(l))CT}[l)aHCTBeHHOC CT}II)Iz)eHI/Ie MOIJ)'IGKYJ'I. Bubmmorexa HOK
03.10.2023  https://myschool.edu.ru/
CrpyKTypHas U LIC-TPaHC-U30MepUs
QJIKEHOB

14 Haxosxnenue ankanoB B rpupojie. Crioco0sl bubmuoreka [IOK
NOJTY4eHHS ¥ IPUMEHEHUE ATKaHOB 05.10.2023  https://myschool.edu.ru/

15 duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmmoreka IIOK
ankeHoB. [IpaBuio MapkoBHHKOBA 06.10.2023  https://myschool.edu.ru/

16 Crioco0bI mostyueHust 1 NpUMEHEHHE alIKeHOB Bubmmorexa HOK

10.10.2023 = https://myschool.edu.ru/
[TpakTiueckas padora Ne 1 o teme
17 "l'lljonyquHe 3TineHa Y U3YYEHHE €T0 bubmmorexa LIOK
e 12.10.2023 = https://myschool.edu.ru/
CBOWCTB
Pemenne pacu€THBIX 33124 HA ONIpeIeIeHNe
18 MOJIEKYJIIPHOH (hOPMYJIBI OPTaHUYECKOTO 13.10.2023

BCIICCTBA
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AJIKa[[I/IGHBIZ COHpSI)KéHHLIe, HU30JIMPOBAHHBIC,

19 KymyiupoBaHnHble. OcobeHHOCTH Bubmmorexa HOK
17.10.2023  https://myschool.edu.ru/
AJIEKTPOHHOT'O CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX bubnuorexa [JOK
JIMEHOB 19.10.2023 = https://myschool.edu.ru/
21 CrocoObI MoTy4YeHus: U IPUMEHEHNE bubnuoreka [IOK
AITKaINCHOB 20.10.2023  https://myschool.edu.ru/
AJKUHBI: TOMOJIOTHYECKHIA PsijI, 001as
dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE 1 bubmmoreka [JOK
22
HPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!II, 24.10.2023  https://myschool.edu.ru/
dbuznyeckue cBoiicTa
23 XUMHYECKUE CBONCTBA aJIKMHOB Brbmmorexa LIOK
07.11.2023  https://myschool.edu.ru/
24 KauecTBeHHbBIE peakiiy Ha TPOIHYIO CBSA3b bubmnorexa [IOK
09.11.2023  https://myschool.edu.ru/
o5 Croco0bI Moy4YeHus: U IpUMEHEHNE bubmuoteka [OK
AIIKWUHOB 10.11.2023  https://myschool.edu.ru/
26 Pemenne 3angad: pac4€Tsl 110 YpaBHEHHIO
XUMHUYECKON PEeaKINU 14.11.2023
97 CucremaTtu3zaiiys U 0000IIeHHe 3HAHUN IO
TeMe 16.11.2023
ApEHBI: TOMOJIOTHYECKUH PSIJI, OOTIIast
opMyJia, HOMEHKIIATypa. DIeKTPOHHOE U
28 Ep(I:CT}I])aHCTBeHHoe CT}IZI)I())GHI/IG MOJFI)CKYJ'I Bubmmorexa HOK
17.11.2023  https://myschool.edu.ru/
OeH30I1a U TONyoa, UX (PU3NYECKHe
CBOMCTBA
29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU bu6muoreka [JOK
3aMeIIeHUs 21.11.2023  https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
30 MIPUCOCTUHCHHS OKHCHegHeFOJLHOELB bubmorera [IOK
’ 23.11.2023  https://myschool.edu.ru/

OeHsoia
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bubnunoreka LIOK

31 OCO0EHHOCTH XUMUYECKHUX CBOIMCTB CTHpOIIA 2411.2023  https://myschool.edu.ru/
Penrenue pacu€THBIX 3a7a4 Ha ONpeeICHUE
32 MOJICKYJIIPHOH (hOPMYJIbI OPTaHHYECKOTO 98.11.2023
BEIIIECTBA
33 CriocoOsI 1oTydeHUsT ¥ TPUMEHEHUE apEHOB bubnrorexa LIOK
30.11.2023  https://myschool.edu.ru/
34 I'eneTndeckas cBs3b MEKY pa3InYHBIMU Bu6muoteka [JOK
KJIacCaMH YIJICBOJI0POIOB 01.12.2023  https://myschool.edu.ru/
Pacuérel 0 ypaBHECHHSM XUMHUYECKUX
35 peaKuliH?I. CucremaTu3amus 1 0000IICHHE 05.12.2023
3HAHUH 110 TeMe
36 [Tpuponnsriii raz. [lomyTHble HEPTIHBIE Ta3bI BH6H_HOTeKa HOK
07.12.2023  https://myschool.edu.ru/
37 KamenHblI#1 yroib 1 NpoIyKThl €ro Bbu6moteka [JOK
nepepadoTKu 08.12.2023  https://myschool.edu.ru/
38 Hedtb 1 cioco0s! €€ nepepaboTKH. bubmmnoreka HOK
[TpumeHeHre NpoyKTOB nepepaboTku HedTH 12.12.2023  https://myschool.edu.ru/
39 ['eHeTnyeckas CBSI3b MEXKAY pPa3IUIHBIMU bubnnorexa [JOK
KJIaccaMH YTJICBOJIOPOIOB 14.12.2023  https://myschool.edu.ru/
10 sneerponne expocnne, pocut samerscs biorera LIOK
Fanorera ’ 15.12.2023  https://myschool.edu.ru/
41 5;1‘;2111?;;0;:;2? Bzanmonelicteue bubmorexa [IOK
HIATOrCHATKAHOB ¢ MATHHEM 1 LHHKOM 19.12.2023  https://myschool.edu.ru/
42 Cucremaru3zanus 1 0000IIeHHe 3HAHUH 110
pazneny "Yriaesogopoast” 21.12.2023
43 KonTtponbHas pabora o Teme
"VYrineBonopoasr" 22.12.2023
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HpeI[CJIBHBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHUH psif, oOmmias popmyna,

44 CTPOEHUE MOJIEKYJI, U30MEPUS bubmmorexa LIOK
’ ’ 26.12.2023  https://myschool.edu.ru/
HOMEHKJIaTypa, Kinaccuduxanus, pusndeckue
CBOICTBA
45 XVMHYECKUE CBOWCTBA IPEIEIBbHBIX Bu6muoteka [JOK
OJTHOATOMHBIX CITUPTOB 09.01.2024  https://myschool.edu.ru/
46 CnocoObI MoTy4YeHUs U IPUMEHEHNE bubmuorexa [IOK
OJIHOATOMHBIX CIIHPTOB 11.01.2024  https://myschool.edu.ru/
[IpocThie 3¢upsl: HOMEHKIIATYpa U
47 I/ISIZ)MepI/IH (%))C(I:6GHHOCTI/I ¢)H3ZEeCKI/IX u bubmrorexa LIOK
’ . 12.01.2024  https://myschool.edu.ru/
XUMHYECKHUX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: ITHIICHTIIUKOJIb U
48 [JIMLIEPUH, UX (1)I/ISI/IHI;CKI/IG U XUMHYECKHE Bubmmorexa HOK
. ’ 16.01.2024  https://myschool.edu.ru/
CBOIiCTBa
49 CrocoObI 1oTy4YeHus: U IPUMEHEHNE bubmuorexa [IOK
MHOTOaTOMHBIX CITUPTOB 18.01.2024  https://myschool.edu.ru/
50 ®DeHOoM: CTPOCHHE MOJIEKYIIbI, (PU3NYECKUE bubnnorexa [JOK
cBoiicTBa. Tokcn4yHOCTH (peHoa 19.01.2024  https://myschool.edu.ru/
. bubnmorexa [IOK
>1 Xumiteckie CBoicTsa penora 23.01.2024  https://myschool.edu.ru/
but6mmorexa [IOK
52 Crioco0sI ToTydeHus U IpuMeHeHne heHomna 25.01.2024  https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. Pemenue
53 Z-)KIZ:HCpI/IMeHTaJII::HBIX 3a/1a4 1o Teme Bubmmorexa [IOK
26.01.2024  https://myschool.edu.ru/
"CriupThl U peHonb!"
54 CucreMmarusanys 1 0000IeHNEe 3HAHUHN 110
TeMe 30.01.2024
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
55 CTpOiHI/If KapOOHUIHLHOM r‘pyinm' bubmmorexa LIOK
’ 01.02.2024  https://myschool.edu.ru/

TOMOJIOTHYECKHE PsJIbI, 0011ast popMyna,
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M30MEPUS U HOMEHKJIaTypa

56 Anbaeruipl 1 KETOHBI: (U3HYECKUE bu6nmmoreka [IOK
CBOWCTBA; PEAKIMH [TPHCOETUHECHHUS 02.02.2024  https://myschool.edu.ru/
57 Peakiiuu okHcCIIEHUS U Ka4eCTBEHHBIC bubnunoreka LIOK
peaKIiK abIeTu0B U KETOHOB 06.02.2024  https://myschool.edu.ru/
58 CriocoObI MOTy4eHHUS albJICTHI0B U KETOHOB bubmmorexa LIOK
08.02.2024  https://myschool.edu.ru/
OaHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE
59 KIfCJIOTLI oco6eHII{)0(I:[TH CTpO@HI/]IiI Hx bubmmorexa LIOK
’ 09.02.2024  https://myschool.edu.ru/
MOJICKYI
50 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX Bbu6moteka [JOK
KHCJIOT, UX (DU3MYECKHE CBOMCTBA 13.02.2024  https://myschool.edu.ru/
61 XUMHYECKUE CBOWCTBA IPEIEIbHBIX Bbu6moreka [JOK
OJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT 15.02.2024  https://myschool.edu.ru/
Oco0eHHOCTH CBOICTB MypaBbHHOU
62 KHCIIOTBI. MHOFOO6paBI/IeyEap6OHOBBIX Bubmmorexa HOK
16.02.2024  https://myschool.edu.ru/
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEACTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 I[EIKap6OHOBBIX rHl;[pOKCHKap60HOBLIX Bubmmorexa HOK
’ 20.02.2024  https://myschool.edu.ru/
kucnot. [IpencraBuTtenu BoICIINX
KapOOHOBBIX KUCIIOT
64 [TonaTne o MpoU3BOIHBIX KAPOOHOBBIX bubmuoreka [IOK
KUCJIOT 22.02.2024  https://myschool.edu.ru/
65 CrocoOsI TOTy4YeHus ¥ TPUMEHEHNE bubnuoteka [JOK
KapOOHOBBIX KHCIIOT 27.02.2024  https://myschool.edu.ru/
66 CrnosxxHble 3(hUPBI: TOMOJIOTHYECKUHN PSIII, bubnmnoreka [JOK
oOmas ¢popmyia, H30MepUsl © HOMEHKJIaTypa 29.02.2024  https://myschool.edu.ru/
67 du3nyeckrue U XMMHUYECKHE CBOMCTBA bubnunoreka LIOK
3pHpoB 01.03.2024  https://myschool.edu.ru/
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Pewenne pac4€THBIX 3a1a4: 10 YPAaBHEHUIO
XUMUYECKOU PEAKLUU, HA ONPEIECICHUE

bubnunorexa LIOK

08 MOJICKYJISIPHOU (POPMYJIBI OPraHUYECKOTO 05.03.2024  https://myschool.edu.ru/
BEILECTBA
[IpakTuyeckas padora Ne 3. Pemenue

69 SKI:IHGPI/IMGHTaJII;HBIX 3a51a4 110 TEME bubmorexa HOK

07.03.2024  https://myschool.edu.ru/
"KapOonoBsie Kuciotsl. Croxxabie 3¢pupsr”

70 Kupsr: ctpoenue, puzndeckue u bubmuorexa [IOK
XUMHYECKHE CBOMCTBA (THIPOIH3) 11.03.2024  https://myschool.edu.ru/
OCO0CHHOCTH CBOMCTB KUPOB, COICPIKAIIUX

71 OCTaTKHU HEIpeAeNIbHbIX H(EpHBIX Enﬁnof.l bubmmorexa [IOK

12.03.2024  https://myschool.edu.ru/
JKupsl B mpupoe
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
12 KHCIIOT, UX MOIOIIEE I[eﬁCTBI:Ie. ITonsgrue o bubmorexa HOK
’ 14.03.2024  https://myschool.edu.ru/
cuHTeTHYecKux Moromux cpencreax (CMC)
I'eneTndeckas cBsI3b yrieBOJOPOAOB H
73 Kchoponconepmamlﬁ opra):mr:lejclzxnx bubnuoreka LOK
15.03.2024  https://myschool.edu.ru/
BEII[ECTB

74 PacuéTel 110 ypaBHEHUAM XUMUYECKUX bubmuoteka [IOK
peaKIuii 19.03.2024  https://myschool.edu.ru/

75 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe 21.03.2024
OO61as xapakTepuCcTHKa YTJIEBOI0B U

76 KJ‘IaIfCI/I(bI/III:aIII/ISIpyFJ'IeBO)Izll; (Mogo- - 1 bubmorexa LIOK

’ 22.03.2024  https://myschool.edu.ru/
MoJIMcaxapuabl)

77 MoHocaxapuapl: pU3NUECKUe CBOMCTBA U bubmuorexa [IOK
HAaXO0XJICHHUE B IPUPOJIC 02.04.2024  https://myschool.edu.ru/

78 [IpumeneHue K036, €€ 3HaAYEHUE B bubnunorexa LIOK
KHU3HEIEATEIIbHOCTH OpraHu3Ma 04.04.2024  https://myschool.edu.ru/

79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JJAKTO3a. bubnuoreka [JOK
HaxosxaeHue B mpupojie ¥ MPUMEHEHHE 05.04.2024  https://myschool.edu.ru/
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JUcaxapHuioB

[Tonucaxapupl: CTpOEHHE MAKPOMOJIEKYIL,

80 bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA bubnrorexa LIOK
’ 09.04.2024  https://myschool.edu.ru/
MIPUMEHEHHUE
81 [TonsiTie 06 UCKYCCTBEHHBIX BOJIOKHAX bubmmorexa LIOK
11.04.2024  https://myschool.edu.ru/
Pelrenne pacyeTHBIX 3aJ1a4 Ha ONPEICIICHHE
82 JIOJIH BLIXI;):[a npo;[yKTaieaKuHH I;TH bubmorexa LIOK
12.04.2024  https://myschool.edu.ru/
TEOPETUIECCKH BO3MOXKHOTO
83 CucreMaru3anus 1 0000IIeHE 3HAHUH 110
paszneny 16.04.2024
KoHTposbHas pabora 1o Teme
84 "KchopoI[c?z[epmamHe OpraHUYeCcKUe 18.04.2024
COCAUHCHMS
AMUHBL: K1accu@uKamus, CTpoeHue
85 MOJICKYT 06H1a51q)(1)0p11\f[yna I/f;OMepI/IS{ bubmioreta LIOK
’ ’ o 19.04.2024  https://myschool.edu.ru/
HOMEHKJIaTypa U (pU3NYECKUE CBOWCTBA
86 XVMHYECKHE CBOMCTBA au(PaTHUECKUX bubnmnoreka HOK
aMHHOB 23.04.2024  https://myschool.edu.ru/
87 AHUJIVH: CTPOCHUE aHWIIMHA, 0OCOOEHHOCTH bubmuoreka [{OK
XUMHUYECKHX CBOMCTB aHUJINHA 25.04.2024  https://myschool.edu.ru/
88 CrocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnuoteka [JOK
ann(paTHIeCKuX aMUHOB 26.04.2024  https://myschool.edu.ru/
AMMHOKHUCJIOTHI: HOMEHKJIATypa U H30MEPHS
89 (bu3HYECKHEe CBOMCTBA. OTHeJ}'IEHBIe o bubmmorexa LIOK
30.04.2024  https://myschool.edu.ru/
MIPEJICTAaBUTEIIN O-aMHHOKHCIIOT
XHUMHUYECKHE CBONCTBAa aMUHOKHCIIOT, UX
90 6I/IOJIOsz-ICCf<(():C (;H:‘-IGHI/IC aMzHO(I:(I/I(z:JI’OT. bubmrorexa OK
06.05.2024  https://myschool.edu.ru/
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B
91 benku xak npupoAHbIE TOJTUMEPHI; bubnmoreka [JOK
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CTPYKTYpBI OCITKOB 07.05.2024  https://myschool.edu.ru/
. bu6nmmoreka [IOK
92 Xumiieckie ceoficTsa beakos 10.05.2024  https://myschool.edu.ru/
A3oTcoaepikaliye reTepOoIKINIeCKre
93 coeI[I/IH:HfIsI. I‘HI-IyKJIeI/IH(I:BI::e KHACIIOTBL: bubmorexa OK
13.05.2024  https://myschool.edu.ru/
COCTaB, CTPOEHHUE U OMOJIOTHYECKAS POJIb
[IpakTuyeckas pabora Ne 4. Pemenue
94 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
"A30TCcoAepIKaIe OPraHNuECKIe 14.05.2024  https://myschool.edu.ru/
coeauHeHUS"
[Ipaktrueckas padbora Ne 5. Perenue
95 3KI:3H€pI/IMeHTaJIIz)HLIX 3aJ51a4 110 TEME bubmorexa HOK
. 16.05.2024  https://myschool.edu.ru/
"Pacnio3sHaBanue OpraHuYeCcKuX COeAMHEHUN"
KoHTposbHas pabora 1o Teme
96 "A30Tcoz[ep>'1'<amne OpraHUYECKHE 17.05.2024
COCTMHCHUS
OCHOBHBIC TTOHATHS XHMUH
97 BBICOKOMOJIEKYJISIPHBIX COETMHEHUN U bubnuoreka [{OK
METOJIbI HX CHHTE3a —II0JIMMEPU3AIIUs 1 21.05.2024  https://myschool.edu.ru/
TTOJIUKOHICHCAIHS
08 [Inactmaccel. YTunusanus u nepepadoTka bubmmnoreka HOK
I1acTUKa 23.05.2024  https://myschool.edu.ru/
99 DJIacTOMEPBI: HATYPATbHBIM CUHTETUYECKUE bubnuoteka [JOK
Kay4qyku. Pesuna 24.05.2024  https://myschool.edu.ru/
Boiokna: HaTypaiabHbBIE, HCKYCCTBEHHEIE,
100 CI/IHTCTI/I‘-ICCKI/I};I‘:) [Tonumepst ZHeLII/IaJILHOFO bubmorexa HOK
27.05.2024  https://myschool.edu.ru/
Ha3HAYCHHS
[IpakTrueckas padota Ne 6. Pernenue
101 3KinepHMeHTanime 3a7a4 110 TEME bubmorexa HOK
28.05.2024  https://myschool.edu.ru/
"Pacmo3HaBaHue Im1acTMacc U BOJIOKOH"
102 O06o0meHne U cucTeMaTu3als H3y4eHHOTO
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MaTepuaia 1o reMe "'BbICOKOMOJIEKYIISIpHbIE 30.05.2024
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6









YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Xumus, 10 xnace/ IM'abpuensua O.C., OO1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C.I'abpuensH, I'.I' JIpicoBa «Xumus Meroaunueckoe mocodue — 6a30BbIil ypoBeHb» - M.: JIpoda 2022
TO/I.
2. O.C.I'abpuensa, U.I'.OctpoymoB, «O0miast XuMHs B TECTax, 3aa4ax, ynpakHeHusx. 10 kimace» — M.
Hpoda, 2023 rox.
3. O.C.I'abpuensH, I1.H.bepeskun, A.A.Ymakosa «Xumust 10 kitacc: KoHTposibHbBIE U IPOBEPOUHBIE
paboTsl k yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 10 knacc: HactonbpHast KHUTA AJI yUUTEIS.
Yacts 1 — M.: Jlpoda, 2019 ro.
5. 0.C.I'abpuensu, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 10 knacc: HacronbHas KHUTa A7 yIUTEIS».
Yacts 2 — M.: Ipoda, 2022 rox.
6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI UX peIIeHus» - M.:
«dpodan, 2021roz.
7. B.I'. lenncoBa «Xumus 11 kmacc noypounsie miansl o yueouunky O.C.I'abpuensina, I'.I".JIpicoBoit» -
Bonrorpan» Yuutens 2018rox.
8. M.A.Ps6oBa, ¥Y.}O.Hegckas, P.B.JIunko «Tectel mo xumuu 10 ximace», - M.: Dk3amen, 2019 r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMUYECKU SKCIIEpUMEHT B 1kosie 11 kiacey; - M.: [Ipoda. —
2019 ron.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHETNhttp://www.chemnet.ru 'azera « Xumusi» u caidT s yaurens «5 uay Ha ypoK XUMUAN»
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTHast KomeKus « XuMHUsD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XHUMHUSI.
Konnexnust Poccuiickoro o0meo0pa3oBaTeasHOTO TopTaa

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas omumnuaza MKOIbHUKOB 0 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUS: SIEKTPOHHBIA YI€OHUK JJIsI CPEAHEH LIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUAMHUSI

http://www.chemistry.ru JlucraniimonHast oMMITHAIA TI0 XUMHUH: TEJICKOMMYHUKAITUOHHBIN
00pa3oBaTeNbHBIN TPOCKT






