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MNOACHUTEJIbHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTalud UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSAM JKM3HU B COLIMyME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu mnosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpoi oOecrnedynBaeT MOTyYeHHE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpUBAET orpeziesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI o0ydaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIuHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe 11 U3YUEeHUS
B paMKax  OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleNeHne U
CTPYKTYpUPOBAaHHE €T0 IO KjaccaM, OCHOBHBIM COJEpPKaTEeJIbHBIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU TIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYy4arolerocss MO OCBOCHHUIO COJIEpKaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B IpOorpaMMe 1[0 XHUMHUHU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH cofep kaHusl yueOHOro mpeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiIE€HHOTO ypoBHEH B cucteme auddepenurpoBannoro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpraHU3alusixX cpelHero npodeccuoHaibHoro oopasoBanus. B aToii cBs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIONIEr0 MOTyYeHHUS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 O0O0pa30BaHUS HU3YYCHHE MpeaAMeTa «XHUMHS»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna ¥  O0OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HMMEIOMIUX  MEKIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTpeeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHUS ITHX KypCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M yMEHHUMH, OTHOCSIIMUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3YUYEHUs MpeaMeTa olecrieueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHMW O XHMHUYECKUX DJEMEHTaX U
CBOICTBaX UX COEAMHEHUN HAa OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEeACTaBICHUN O CTPOSHUU
BEILECTBA, XUMHUECKOW CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUsl PEaKIMil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M Pa3pyIICHUH, a TaKXkKe ¢
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BEIIECTB. B Kypce opraHMueckold XUMHUM IpPU PACCMOTPEHMM PEaKIMOHHOU
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIep:KaHUE KYpPCOB XMUMHH YIIIYyOJIEHHOTO YPOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduist 60JBIIIOE 3HaYEeHHE OyIyT UMETh JIEMEHTH y4eOHOTO Marepuaja Mo oOImeld XUMHUH.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHbl COXPAHEHHUS MaCChl W DHEPrHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
OombIIMIA yACTBHBIA Bec OyleT UMETh OpraHMYecKas XuMus. B 3TOM ciydae mperocTaBIiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJbI, O€JKH, YIJIEBOJIbI, HYKJIEHHOBbIE KUCIOTHI U Apyrue. [lpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHHUSA M OTbITA MPAKTHUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YeHUE MpeameTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTiKa» U «Pycckuil sI3pIK U TUTEpATypay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JIE€ATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MaTEpUaIbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00ecledYeHNH YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHUM, JEXKAlMMX B OCHOBE XHMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOPHl XWMHUH, COBPEMEHHBIX TMPEACTABJICHHH O CTPOSHHWM BEIIECTBA HA pPa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMHUHU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAJIM3a W OLEHKH C TMO3UMLIHUN 3KOJIOTHYECKOMN
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEILECTB;

yrIyONieHHE TPEACTAaBICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
NpUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUUECKHUX
ABJICHUM, MMEKIUX MECTO B IPUPOAE, B IPAKTUYECKOW JCATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TII03HABAEMOCTH SIBICHUH MPUPOJbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKMX M MPHUKIATHBIX MCCIEJOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHUIO, CIIOCOOHOCTEM K CaAaMOKOHTPOII U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMo0Opa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCICITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHWE  OmbiTa  OONIECCTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IETETLHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Heziento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'TAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[Tpeamer 1 3HaUEHHE OPTaHUYECKON XUMHHU, TIPEACTABICHUE O MHOTOO0Opa3uy OPTaHUYECKUX COCTUHECHUH.

DJEeKTPOHHOE CTPOEHHE aroMma YIJepoja: OCHOBHOE M BO30YXIEHHOE COCTOsHHUA. BajeHTHble BO3MOYKHOCTM aTOMa yIiepoja.
XuUMHUECKasi CBA3b B OPraHUYECKMX COEJUHEHHUsAX. Tumbl ruOpuan3aluu aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa3oBaHMS
KOBAJIEHTHOM CBA3U (OOMEHHBIN U IOHOPHO-AaKLENTOPHBIHN). TUIbl IepeKphIBaHMsI aTOMHBIX OpOuTanei, o- u n-cBa3u. OnuHapHas, ABOWHas U
TpoitHast cBsi3b. CrocoObI pa3pbiBa CBs3€il B MOJIEKyJaX OpraHMYecKHx BemiecTB. [loHATHE O CBOOOAHOM paauKkaie, Hykieopuie u
3eKTpoduIIe.

Teopust crpoeHust opraHudeckux coenuHeHuil A.M. ByTiepoBa M cOBpeMEHHbIE NPEACTABICHUS O CTPYKTYPE MOJIEKYN. 3HaueHHUe
TEOPHUH CTPOSHHSI OPraHMYECKUX COCeIUHEHHH. MONEKyIspHble U CTPYKTypHbIe (popmyinbl. CTpyKTypHBIE (DOPMYIBI pa3iMYHBIX BHJIOB:
pa3BépHyTas, COKpaléHHas, ckenerHas. Mzomepus. Bunbl nzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAs. DIeKTPOHHBIE 3 ()EKTH B MOJIEKYyIax
OpPraHUYECKUX COeTMHEHUH (MHAYKTUBHBINA 1 MEe30MEpHBbIN 3(p(eKThr).

[TpencraBienue o kinaccuukauy opranudeckux BemecTs. [lonsaTre o GpyHkumMoHansHOU rpymmne. ['omomnorus. ['oMonoruueckue psiibl.
Cucremarndeckass HoMeHKIatypa opranndeckux coeauaenuii (IUPAC) u TpuBnanbHbIe Ha3BaHUSI OT/ICIBHBIX TPEICTABUTEIICH.

Oco0eHHOCTH U KJIacCU(PUKAIUSA OpraHnyeckux peakuil. OKUCINTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMY B OPraHUYECKON XUMUU.

OKclepUMEHTAlbHbIE METO/bl M3YYEHHUs BEIIEeCTB M MX MPEBpAIICHUH: O3HAKOMIJIEHHME C oOpa3llaMyd OpraHMYeCKHUX BELIeCTB U
MaTepHajaMM Ha WX OCHOBE, OMbITHI MO IMPEBPAIIEHUI0 OPraHWYECKUX BEIECTB NpPU HarpeBaHuu (IUIaBJI€HUE, OOYrJMBaHHE M TOpPEHHE),
KOHCTPYMPOBAaHUE MOJIEJIel MOJIEKYJI OpraHMYECKHX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['oMonorudeckuil psj ankaHoB, oOmias GpopMyiia, HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYIT aIKaHOB, SP-THOPUIM3AM ATOMHBIX opbuTaneil yriepona, 6-cBasb. PU3NYECKUE CBONCTBA ATKAHOB.

XVMHYECKHE CBOMCTBA aJKaHOB: PEaKIMM 3aMEILEeHUs, 30MEepU3alliY, ACTUAPUPOBAHUS, TUKIN3AUH, TUPOJIN3a, KPEKUHIa, TOPEHUS.
[IpencraBieHyne 0 MEXaHU3ME PEAKIMI paAUKAIbHOTIO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U u3oMepus. OcOOEHHOCTH CTPOSHHSI U XUMHUYECKUX CBOMCTB MaJIbIX (LIMKJIOMpPOMaH,
IUKJIOO0YTaH) U OOBIYHBIX (IIMKJIOMEHTAH, IIUKJIOTeKCaH ) IUKIoaIKaHOB. CrocoObI OMyYeHHs M IPUMEHEHHE ITUKI0ATKAHOB.



Ankensl. ['omonorndeckuii psia ajgkeHoB, oOwmias (opMmysa, HOMEHKIATypa. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
QIKEHOB, SP>-THOPUM3ALUS aTOMHBIX OpOHTanmeil yriepona, o- M 7-cBasd. CTPYKTypHas M TeoMeTpHdecKas (IMC-TPAaHC-) H30MEpHS.
®u3nyecKue CBOMCTBA AJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKLUU INPUCOCAUHEHUS, 3aMCELICHUS B O-I0JOKEHHWE IIpU JBOMHOW CBS3H,
noiauMmepusauu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHble peakiuy Ha JBOWHYIO CBs3b. CrIOCOOBI MOJIyuYeHHUs] U NPUMEHEHUE
AJIKCHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsHKEHHbBIS, H30JIUPOBAHHBIC, KyMYauposantvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS
U XUMUYECKUX CBONCTB COINpPSDKEHHBIX IUEHOB, 1,2- u 1,4-npucoequnenue. [lonmumepusanus conpspk€HHbIX JueHOB. CriocoObl MONy4YeHUs U
IIPUMEHEHHUE AJIKaJIUECHOB.

Anxunbl. ['oMonornueckuil psja alkuHOB, o0mas GopMyiia, HOMEHKIATYpa U U30MepUs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI aJKWHOB, SP-THOpHAM3AIMsi aTOMHBIX opOuTanei yriepona. DU3WYECKUE CBOWCTBA AIKMHOB. XUMHYECKHE CBONCTBA: pEaKIUU
IIPUCOCIUHEHMS, JAUMEPHU3AIUU U TPUMEPHU3ALMM, OKHUCIECHMS. KHCIOTHBIE CBOWMCTBA AJIKMHOB, HMEIOIIMX KOHLEBYID TPOMHYIO CBSA3b.
KavecTBeHHbIe peakiuy Ha TPOHHYIO CBsA3b. CIIOCOOBI MOJIyUeHHs U IPUMEHEHNE aJIKUHOB.

ApomaTuyeckue yriieBoopo/ibl (apeHsl). 'omonornueckuit psj apeHoB, odmas GopMyiia, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI OeH30i1a. DHU3nuecKre CBOWCTBA apeHOB. XUMHUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKIIHU
3aMelleHus] B OEH30JIbHOM KOJIbIIE U YTJIEBOJOPOJIHOM pajuKalle, peakliuu MpUCOeIMHEHUs, OKUCIEHHe ToMoJIoroB OeH3ona. [lpencrasienue
00 OpHEHTHUPYIOIIEM JAECHCTBUU 3aMecTuTeNell B OEH30JIbHOM KOJIblie Ha MpUMEpe alKUIbHBIX PaJUKAIOB, KApOOKCUIBHOM, TMIPOKCUIBHOM,
aMHHO- 1 HUTPOTPYIIIIbI, aTOMOB rajioreHoB. OcOOEHHOCTH XMMHUYECKUX CBOUCTB cTHpona. [lomumepusanus ctupona. CriocoObl NodydeHus U
IIPUMEHEHNE apOMATHYECKUX YIIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HegTsHBIE ra3bl. HedTh u e€ npoucxoxaenue. KameHHbIN yroib U NpoayKThl ero nepepadotku. Crocoosl
nepepadoTKU HePTU: MEeperoHkKa, KPeKUHr (TepMUUYECKHH, KaTaTUTU4YecKHii), pupopMHHT, nmuponus. IIponykrsl mepepa®oTku He(pTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MEXAY Pa3IUYHBIMU KJIACCAMH YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOEHHUE TAJOTCHIIPOM3BOJHBIX YIIEBOAOPOAOB. Peaknuy 3aMmelneHus] rajoreHa Ha THIPOKCOTPYIIY, HUTPOTPYIIILY,
LUAHOTPYIIy, aMUHOrpymmy. JleficTBUE Ha TaJOreHIPOU3BOJHBIE BOJHOIO M CIMPTOBOIO pacTBopa wi€noun. Bsaumoneictsue
JUTaJOT€HAJIKAHOB C MarHueM M LHMHKOM. [loHATHE O METajulIoOpraHMYECKUX COEOUHEHMsX. VIcronb3oBaHME TIajJOreHNpPOM3BOAHBIX
YIJI€BOJIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METO/bl HM3YyY€HHUs BEUIeCTB M UX MpeBpallleHui: u3ydyeHue (U3MUECKUX CBOWCTB YIJIEBOJOPO/IOB
(pacTBOPUMOCTH), KaueCTBEHHBIX PEAKIMH YIJIEeBOAOPOAOB Pa3IMYHBIX KJIACCOB (oOeclBeurMBaHHE OpPOMHON WIIM HMOJHOW BOJBI, pacTBOpa
nepMaHraHata Kajiusi, B3aMMOJICHCTBHE alleTH/IeHa C aMMHUAYHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOE OOHapyXeHue yriepoja u
BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX, MOJydEeHHE ATUICHA U U3yYEHHE €T0 CBOMCTB, 03HAKOMJIEHHE ¢ KoyuleKiusaMu «HepTe» n «Yromby, ¢
o0pa3laMu MIacTMacc, KaydyKoB U PE3HHBI, MOJICIMPOBAHUE MOJIEKYJI YIIIEBOIOPOJIOB U I'aJOr€HIIPOU3BOAHBIX YIIIEBOJOPOIOB.



Kuciiopoacoaep:kauye opranHu4eckue coeJuHeHus.

[TpenenpHBIE OMHOATOMHBIC CIUPTHI. CTPOCHHE MOJIEKYJ (Ha MpUMepe METaHOJIa U dTaHojda). ['omonorndeckuil psja, odmas dhopmya,
U30MepHsi, HOMEHKJIaTypa M Kiaccupukanus. dusnyueckue CBOWCTBA MpPEAETbHBIX OJHOATOMHBIX CIIMPTOB. BOJOpOAHBIE CBSI3M MEXITY
MOJIEKYJaMH CIUPTOB. XMMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHMs], JeTuApaTalvM, OKHCICHMs, B3aUMOJEHCTBHE C OPraHUYECKUMHU U
HEOpraHMYecKuMH KucioTamu. KauecTBeHHas peakiysi Ha OJHOATOMHbIE CIUPTHI. JIeHCTBUE ATaHOJIAa U METaHOJa Ha OpraHU3M 4YeJOBEKa.
CriocoObI ostydeHus 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HoOMeHKIaTypa 1 u3oMepus. Oco0eHHOCTH PU3MUECKUX U XUMHUECKUX CBOWCTB.

MHoroaToMHbl€ CIIUPTHI — TUIICHIJIMKOJIb U TIHLIEepUH. PU3NUECKUe U XUMHUUECKHE CBOMCTBA: peakLuy 3aMelleHHs], B3aUMO/IEHCTBHE C
OpPraHMYECKUMHU U HEOPraHWYECKMMHU KUCIOTaMH, KaUeCTBEHHAsl peaklusi Ha MHOTOaTOMHbIe ciupThl. [IpencTaBienne o MexaHU3Me peakLuit
HYyKJIeo(hMIbHOTO 3amenienns. JleficTBre Ha opranu3m yenoBeka. CriocoOb! MorydeHusl 1 IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MoJIEKyJIbl, B3aMMHOE BIMSIHUE TUAPOKCOrpYNIbl U OeH301bHOTO siipa. dusnueckue coiictBa (peHosa. OcoOeHHOCTH
XMMHUYECKHX CBOMCTB ¢eHona. KauectBenHble peakiuu Ha ¢eHon. ToxcuuHocTh (enHona. CriocoObl MOIy4YeHUs U NpUMEHeHHue (eHoa.
deHonopManbIeruaHas CMOJIA.

KapOoHuIbHBIE COSIMHEHHS — aNbJICTUABl M KETOHBL. OJEKTPOHHOE CTPOSHHE KapOOHWJIBHOW Tpymmbl. ['OMOJOTHYEcKHe psibl
QIBJIETUIOB M KETOHOB, 00IIasi popmyIa, n3oMepusi 1 HOMeHKIaTypa. @u3ndeckne CBOMCTBA abICTHIOB U KETOHOB. XUMHUYECKHE CBOIMCTBA
JIBJIETUOB U KETOHOB: peakluu npucoequHeHus. OKUCIeHNe ajdbIeru0B, KaYeCTBEHHbIE PeaklMy Ha anbpieruabl. CrocoObl MOaydeHHus U
IPUMEHEHHE aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TMpefeNbHble KapOOHOBbIE KHCIOTBHI. (OCOOEHHOCTHM CTPOECHHS MOJIEKYd KapOOHOBBIX KkucinoT. M3omepus u
HOMeHKJIaTypa. Dusnueckre CBONCTBA OJHOOCHOBHBIX MPEIEIBHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBS3M MEXAYy MOJIEKYIaMu
KapOOHOBBIX KHCJIOT. XHMMHYECKHE CBOICTBA: KHUCIOTHBIE CBOMCTBA, peakiys STepUPHUKALMU, PEaKIHH C YYacCTHEM YIJIEBOJIOPOJHOTO
panukana. OcoOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. IIOHATHE O MPOU3BOAHBIX KapOOHOBBIX KHCIIOT — CIIOKHBIX 3¢hupax. MHoroobpasue
KapOOHOBBIX KUCIOT. (OCOOEHHOCTHM CBOICTB HENpEAENbHbIX W apoOMaTHYEeCKUX KapOOHOBBIX KHCJIOT, JAMKApOOHOBBIX KHCIOT,
THJIPOKCUKApOOHOBBIX KHCIOT. llpeicTaBUTeNN BHICHIMX KapOOHOBBIX KHCIIOT: CTEapHHOBAs, MaJbMHUTHHOBAS, OJICMHOBAS, JIUHOJIEBAS,
JuHoneH06as KUcnoThl. CriocoObl MoydyeHHsl ¥ IPUMEHEHNEe KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuii psa, odmas popmyna, H30MepHs 1 HOMEHKIaTypa. PU3ndeckrue 1 XMMUYECKHe CBOMCTBA: THIPOIIU3
B KHCJION W IIEJIOYHOMU Cpee.

Kupsl. Ctpoenue, puznyeckue 1 XMMHUECKHE CBOMCTBA KUPOB: THAPOJIN3 B KUCIOH U 1e0YHOM cpene. OCOOEHHOCTH CBOMCTB JKHUPOB,
COJIepKAIINX OCTATKU HEMPEIeNbHBIX KUPHBIX KUCIOT. JKUPBI B IPUpOJIE.

MBpbLI4 KaK COJTU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHE.

OO6mas xapaktepucTuka yrieBoaoB. Kinaccudukanus yrieBogoB (MOHO-, U- M MOJUcaxapusl). MoHocaxapuasl: TII0K03a, PpyKTo3a,
rajakro3a, pubo3a, ne3okcuprubo3a. duznveckue CBOWCTBAa W HaxokaeHue B mpupone. dorocwHTe3. XWMHYECKHE CBOWCTBA TIIFOKO3HI:



pPEAaKIMU C y4yacTHEM CHHUPTOBBIX U aJbJETMJIHON TPYII, CIUPTOBOE M MOJOYHOKHCIOe OpokeHue. IlpumeHeHne rinroko3bl, €€ 3HaYeHUE B
YKU3HEJEATENIbHOCTH OopraHu3Ma. Jlucaxapuapl: caxapos3a, MaJIbT03a U JIakTo3a. BoccTaHaBinuBarolue 1 HEBOCCTaHABIMBAIOIIME AUCAXAPU/IBI.
I'upponus nucaxapunos. Haxoxnenue B mpupoae M InpumeHeHue. llonmmcaxapuipl: Kpaxmall, INIMKOreH U nemwnosnosa. CTpoeHue
MaKpoOMOJIEKYyJl Kpaxmala, INIMKOreHa U LeJIrosio3bl. Pu3nyeckue CBOMCTBAa Kpaxmaia M LEJUII0N03bl. XMMHUECKHE CBOWCTBA KpaxMana:
THJIPOJIN3, Ka4eCTBEHHAsl PEaKklMs ¢ MOAOM. XUMHUECKUE CBOMCTBA IEJIIOJIO3bI: MIPOIN3, NOdydYeHue 3(upoB 1emnono3sl. [lonsatue o6
MCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).

OKCHEpUMEHTAJIbHBIE METO/Jbl U3yUEHUS! BEUIECTB U UX IPEBPAIICHUN: paCTBOPUMOCTb Pa3IMYHbIX CIMPTOB B BOJE, B3aUMOJAEHCTBUE
9TaHOJIa C HAaTpUeM, OKMCJIEHHE 3TUJIOBOIO CHHpPTa B albJeTdj] Ha pacKaJ€HHONM MeJAHOH IpOBOJIOKE, OKHCICHHME 3TUJIOBOrO CIHMpTa
JUXpPOMAaToOM Kanusg (BO3MOXHO HCIOJBb30BaHUE BHUIEOMATEPUANIOB), KAyeCTBEHHbIE pPEAaKUMKM Ha alpAeruabl (C  THIPOKCUAOM
muammuHcepedpa(l) u ruapoxcunom meau(ll)), peakuust riamuepuna ¢ rugpokcugom menu(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBI, B3aUMO/ICHCTBHUE pacTBOpa INIOKO3bI ¢ rujipokcuiom meau(ll), B3aumonelicTBrue kpaxmaiia ¢ HOJOM, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3aga4 1o TemaM «Cnuptsl U heHosb», «KapooHoBbIe KHUCTOTHL. Cl0XKHbBIE 3(DUPDI».

A3oTcoaepakalye OpraHnyecKue coelMHeHHUsl.

AMUHBI — OpraHUYecKue MPOou3BOIHbIe aMMHaka. Kiaccudukanus aMuHOB: anudarndeckue U apoMaTUYeCcKHe; IepBUYHbIC, BTOPHYHBIC
u Tpetuunble. CTpoeHue Moiiekyn, obmas ¢opMmyna, H30MepHUsi, HOMEHKJIaTypa M (U3HuUecKue CBOWCTBA. XHMMHMUYECKOE CBOWCTBA
an(paTHUECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKUIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMMHOB C a30TUCTON kuciaoroi. Comu
AIKWJIAMMOHMSL.

AHUWIMH — NpeCTaBUTEIb AMUHOB apoMaTuyeckoro psja. CtpoeHne aHwiMHA. B3auMHoe BiMsSHUE TPy aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CocoObl MOJy4YeHUS U NMPUMEHEHHE anu(paTHueCKUX
amMiHOB. [losyueHne aHWIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknarypa u uzomepus. OTAeNbHbIE NPEACTABUTENN 0-aMUHOKUCIIOT: INIMLUH, aJlaHuH. DU3nYecKue CBOMCTBA
AMUHOKHCJIOT. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak aM()OTEPHBIX OPraHUYECKUX COEAMHEHUHN, peaKIusl MOJINKOHACHCAlluY, 00pa3oBaHue
NEenTHAHON cBs3u. buonornyeckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U TUAPOJIN3 MENTUIOB.

benku kak mpupoaHbie noauMepsl. [lepBuyHast, BTOpUYHast U TPETUUHAS CTPYKTypa O0eIKoB. XMMHUYECKHE CBOMCTBA OETIKOB: 'MJIPOIIH3,
JIeHaTypalus, KaueCTBEHHbIE pEaKIMK Ha OeKH.

OKCepUMEHTAIbHBIE METOJIbl M3Y4YEeHMsI BEUIECTB M MX INpPEBpalleHUl: pacTBOpeHHe OeIKOB B BOJE, ACHATypauus OEIKOB Mpu
HarpeBaHUU, LIBETHbIE PEAKI[MU Ha OEJKH, pelleHrne KCIEePUMEHTAIBHBIX 3ajau M0 TeMaM «A30TCO/epKallue OPraHUuYeCKHe COCTUHEHUS» U
«Pacrio3HaBaHME OpPraHMYECKUX COETUHEHUI.

BbicokoMo1eKy IsIpHBIC COCANHEHUS.

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALH,
cpeaHsist MoJieKy sipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUI — OJUMEPHU3aLHsl U TIOJTUKOHICHCALIHSL.



[TonmumepHsle MaTepuainsl. [lmacTmaccsl (IOJUATUIIEH, MOJMIPONMIEH, MOJIMBUHWIXJIOPU, MOJIMCTUPOJI, IOJUMETUIMETAKpHUIIAT,
NOJMKapOOHATHI, MONMATUIICHTEpedTanaT). Y TUIN3aus U nepepadboTKa IIacTuKa.

DnacToMephl: HATypaJIbHBIM KayuyK, CHHTETUYECKHE KayuyKH (OyTaIueHOBBIN, XJIOPOIPEHOBBII, N30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosokHa: HaTypanbHbIe (XJIONOK, IIEPCTh, MENK), UICKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETHUUYECKHE (KAaIIPOH U JIABCaH).

[Tonumeps! cienuanbHOro Ha3HaueHus (TeduioH, KeBiap, 3JIEKTPOIPOBOAAIIME TOJUMEPHI, Onopa3iaraeMble OJUMEpHI).

DKcrepuMeHTaIbHbIE METOABl M3YUEHHs BEIECTB M MX IPEBpAIEHHI: O3HAaKOMIIEHHE C 00paslaMH MPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIJACTMAcC, Kay4yKOB, pELIEHHE SKCIIEPUMEHTAIIBHBIX 3aj1a4u 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

PacuérHrble 3amaumn.

Haxoxxnenue MousekyisipHOH (OpMyJibl OPraHMYECKOro COEAMHEHUS IO MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJIIUX B €ro COCTaB,
HAXOXXJCHUE MOJICKYJSIPHOH (OPMYIIBI OPraHUYECKOrO COCOUHEHHUs Mo Macce (00bEMY) MPOIYKTOB CrOpaHUs, MO KOJUYECTBY BELIECTBA
(Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/WIIM UCXOAHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (POPMYIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE
€ro XUMHUYECKUX CBOWCTB HJIU CIIOCOOOB IMOIY4YEHUs, ONpeAeIeHUE JOJIH BbIX0a IPOJYKTa PEaKUH OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M IpPHU M3YYEHUM OpraHMYeckod Xumuu B 10 Kiacce OCYyLIECTBISETCS YEpe3 HCIOJIb30BAHHUE KaK
OOLINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHH, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SBJIEHUE, HayuyHbId (DakT, TUIOTE3a, TEOpHs, 3aKOH, aHaJIM3, CHHTE3, KiacCU(pUKaIMs,
HaOJr0IeHNe, U3MEpEHUe, SKCIIEPUMEHT, MOJIEIb, MO/IETTMPOBAHUE.

®uznka: Marepus, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOJEKYJa, SHEPreTUYEeCKHl YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSIHUE BEILIECTBA, (PU3NYECKUE BEINYNHBI, €AMHULIBI U3MEPEHNUS, CKOPOCTb, SHEPTUS, Macca.

Bbuonorus: knerka, opranusm, sKocucTema, 6uocgepa, MeTaboaM3M, HACIEICTBEHHOCTb, aBTOTPO(MHBINA U reTepoTpOGHBIN THIT TUTAHUS,
OposxeHue, GOTOCUHTES, IbIXaHHUE, OCJKH, YIIIEBO/bI, KHUPbI, HYKJICUHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOTIUBO.

TexHonorus:: NUIIEBbIE MPOAYKTHI, OCHOBBI PAI[MOHAJIBLHOTO THUTAHMS, MOIOIIUE CPEICTBA, MaTepHalibl M3 MCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUWHU HA YIJIVBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



B cooTBeTCTBUM C CHCTEMHO-ACATEIHLHOCTHBIM IMOAXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IpeameTa «XUMHUsS» Ha
YPOBHE CpeIHEero ooOIero oOpa3oBaHUs BBLICICHBI CIEAYIONIUE COCTABISIONINE: OCO3HAHHWE OOYYAIOIIMMUCS POCCUHCKON Tpa)JaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPA3BHTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEICICHUIO; HATMYMe MOTHUBAIMU K OOYYCHHIO; TOTOBHOCTH U
CIIOCOOHOCTh OOYYaIIIMXCS PYKOBOJICTBOBATHCS TMPUHATHIMUA B OOIIECTBE MpPaBWJIAMH W HOPMaMH IOBEICHUS;, HAJIMYUE MPABOCO3HAHUSA,
AKOJIOTUYECKOU KYJIbTYPhI; CHOCOOHOCTh CTABUTH IIEIM M CTPOUTH )KM3HEHHBIC TUIAHBI.

JIM9HOCTHBIE PE3yJbTAThl OCBOCHUS MpeaMeTa «XHMHS» OTPaKarT CPOPMUPOBAHHOCTH OMNBITA MO3HABATEILHONH M MPAKTHYECKOU
JESTEIILHOCTH 00YYArOIIMXCS B TIPOIECCE pealln3aiui 00pa30BaTEIbHOM 1A TEIIPHOCTH.

JInaHOCTHBIE pPE3yJbTAThl OCBOEHHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTH OMNBITA MO3HABATEILHON M MPAKTUYECKOM
JEeSATENIbHOCTH 00YJaroIIUXCs B IpoIiecce peann3aiund 00pa3oBaTeNbHOM e TEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIUTAHUS:

OCO3HAHUS 00YJaIOIIUMUCS CBOMX KOHCTHUTYIIHOHHBIX ITPaB M 0053aHHOCTEH, YBAXXCHUS K 3aKOHY U ITPABOIIOPSJIKY;

MIPEACTABJICHHS O COIMAIbHBIX HOPMaX U MpaBUjIaX MEKIUIYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOM AESITENbHOCTU MPHU CO3JaHUH YYEOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 33/a4,
BBITIOJTHCHIH XUMHYECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHAMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI JPYrUX MPH aHAIN3E PAa3IMYHBIX BHJIOB YICOHOM
JIeITEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIECHUS K UCTOPHYECKOMY U HAYYHOMY HACIIEANIO OTEYCCTBCHHON XUMUU;

YBa)KCHHSI K TIPOIIECCY TBOPYECTBA B OOJACTH TCOPUU U MPAKTUYECKOTO MPIIIOKECHUS XUMHUHU, OCO3HAHHSI TOTO, YTO JaHHBIC HAYKH €CTh
pe3yNbTaT ATUTENbHBIX HAOMIOIEHUH, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPy/a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJTYYEHUH M TOCIEAYIONIEM aHaIu3e WH(OPMAIIUU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON
OTECYCCTBCHHOM XVMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallWH, CBSI3aHHBIC C XMMHUYECKUMHU SBJICHUSIMH, ¥ TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICH Ha
MOpaTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TIOCTYNKH CBOWX TOBApHINEH C TO3WIMH HPABCTBEHHBIX M IMPABOBBIX HOPM U C yUETOM
OCO3HAHUS MOCIEACTBHI MOCTYITKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MMOHUMaHUs IIEHHOCTEHW 370pOBOTO W 0e30macHOro oOpasza KU3HHM, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(U3UYIECKOMY U TICUXUYECKOMY 3710POBBIO;



coOnrofeHust mpaBui 0e301acHoOro oOpalleHus ¢ BelecTBaMU B ObITY, TOBCEIHEBHOM JKU3HU, B TPYAOBOH A€ATEIbHOCTH;

NOHUMAaHHS LEHHOCTH MPAaBUJ MHIUBUIYAJIHHOTO M KOJUIEKTUBHOTO OE30MACHOTO MOBEACHUS B CUTYaLUsAX, YTPOXKAIOIIUX 310POBBIO U
JKU3HHU JTIOICH;

OCO3HAHUS MOCIEACTBUI U HEMPUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOIICHHUS AIKOT0JIs, HAPKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKONW /EATEIBHOCTH, OOLIECTBEHHO IOJIE3HOH, TBOPYECKON W IPYTrUx
BUJIaX JESATEIIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 33/1a4 COLMATbHON HAMPaBICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Ipodeccuil pa3indHOro poja, B TOM YHUCIIe Ha OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUU 10
XUMUU;

YBa)XEHUs K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOHl 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHAYaJIbHON TpaeKTOpUHU OOpazoBaHus, Oyaymied mpodeccuu u peanusalnuud COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKH 1EI€CO00Pa3HOr0 OTHOLIEHHSI K MPUPOJIE KaK UCTOYHHUKY CYILIECTBOBAaHUS KU3HU Ha 3eMie;

MOHUMaHMs TJI00AJIbHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIHSHUS 3KOHOMHUYECKHX IPOLIECCOB HA COCTOSHUE MPUPOAHOM U
COLIMAJIBHOU CPEIbL;

OCO3HaHHS HEOOXOIMMOCTH UCIOJIBb30BaHUS JOCTHXKEHUH XUMHUHU JUIsl PEIIEHUs] BOIPOCOB PaIllMOHATIBHOIO MIPUPOI0NOIb30BaHNUS;

AKTUBHOTO HENPHATHS AEHCTBUM, MPUHOCSIINX Bpel OKpY)Kalolled MPUPOIHON cpesie, YMEHUs NMPOTrHO3UPOBAaTh HEOIAronpusiTHbIC
9KOJIOTMYECKHE MTOCIEACTBYSI IPEANIPUHUMAEMBIX IEHCTBUI U NPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO DKOJOTMYECKOTO MBIIIJIEHHS, SKOJIOTMYECKON KYJIbTYpBI, OMNbITA IEATEIbHOCTH KOJOTMYECKON HalpaBIEHHOCTH,
YMEHMSI PYKOBOJICTBOBAaTbCS MMHU B IIO3HABaTEJIbHOM, KOMMYHMKAaTUBHOW M COIIMAJIbHOM IpPAKTUKE, CIOCOOHOCTM U YMEHHUS aKTUBHO
IIPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN MPaKTHKY;

NMOHMMAaHUA ClleNU(UKH XUMHUHM KaK HayKH, OCO3HaHHUS €€ posu B (OPMUPOBAHMM PAI[MOHATIBHOI'O HAYYHOTO MBIIUIEHUS, CO3/IaHUU
LEJIOCTHOTO TMPEACTaBICHUS 00 OKpY)KaIolleM MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOH 3HAUMMOCTH XUMUH JUUIsI COBPEMEHHOM IIMBUIIM3AIMU: B €€ TYMaHUCTHYECKOW HAPABIEHHOCTH M BaKHON poJIn
B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KYyJIbTYphl, B PEIICHUHU TI00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOIA,



SHEPreTUYECKO, MHIIEBOM W DKOJIOTHYECKOW O€30MacHOCTH, B PAa3BUTHUM MEAWIMHBL, OOECHEYCHWH YCIOBHH YCIEUNIHOTO Tpyda H
HKOJIOTHYECKU KOM(DOPTHOM KHU3HH KaXKI0TO WiIeHa OOIIECTBa;

eCTeCTBeHHO-HaY‘-IHOﬁ TpaMOTHOCTH: MOHUMAHUWA CYIIHOCTH MCTOAOB ITO3HAHUA, UCITIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKax, CIIOCOOHOCTH
UCIIONIb30BATh MOJTy4aeMble 3HAHUS Ul aHAIU3a M OOBSICHEHMS SBICHHN OKPY)KAIOIIEro MUPA M MPOUCXO/SIINX B HEM M3MEHEHUH, yMEHHUS
JienaTh 0OOCHOBaHHBIC 3aKIIOYECHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAaHHBIX C IIEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJILHO MCII0JIL30BaTh XMMHUYECKHE 3HAHUS AJId pCIICHUA HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTepeca K MO3HAHUIO, HCCIIeI0BATEIbCKON JIESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY ITOJIyYSHHIO HOBBIX 3HAHUH 110 XMMUH B
COOTBETCTBUH C )KU3HCHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPpyZa B Pa3IMYHbIX cepax mpodhecCHOHATBLHON e TeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS MMPOTPaMMBbl IO XMMHUH Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TSI (POPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOUIUXCS MEXIUCIHUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEeHAYYHbIC TOHSITHS,
OTpakarolll¥e IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U CHEHU(PHUKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (marepus,
BEIIIECTBO, PHEPrus, sBJICHME, NMPOLECC, CHCTeMa, Hay4HbIM (akT, MPUHILMII, THUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, UCCIIEJOBaHHE,
HaOJr0/IeHue, U3MEPEHUEe, SKCIIEPUMEHT U ApYTHe);

YHHMBEpCcaJbHble YyueOHbIe JeiCTBUS (MO3HAaBaTeIbHblE, KOMMYHUKAaTHBHBIC, PETYyJISTHUBHBIE), oOecnednBaromue (HopMHpoBaHHUE
(yHKIIMOHAJIBHOW I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00yYaroInXcs;

CHOCOOHOCTh 00YYarOIIMXCSl UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HaHUS U YHUBEPCAJIbHbIC yueOHbIE
JEICTBUS B IO3HABATEIBHON U COLIMAIBHON IIPAKTHKE.

MetanpeameTHble pe3ysabTaThl OTPa)KalOT OBJIAJICHWE YHUBEPCATbHBIMU Y4YEOHBIMH MO3HABATENIbHBIMH, KOMMYHUKATUBHBIMU U
PEryISTUBHBIMU AEUCTBUSIMH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe AeiCTBUS
1) 6a3oBble JIOrHYecKHe AeiCTBUSA:
CaMOCTOSITENIbHO (hOPMYIIUPOBATh U aKTYAIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OonpeacIATh HEJIN ACATCIIBHOCTH, 3adaBasd MHNapaMETpPbl W KPUTCPUU HUX JOCTUIKCHHA, COOTHOCHTH PE3YJIbTATbl ACATCIBHOCTU C
IIOCTAaBJICHHBIMHU LICJIIMU,



UCIOJIb30BaTh NMPU OCBOEHUM 3HAHUHN NMPUEMBI JJOTMUYECKOTO MBILIUICHHS: BBIIEIATh XapaKTepHble NPU3HAKU MOHATUH U yCTaHABIMBATh
UX B3aHMOCBSI3b, HCIIOJIH30BATH COOTBETCTBYIOLINE MOHATHUS sl OOBSCHEHUS OTJCIBHBIX (DAKTOB U SBJICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPHUH LI KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTBH JIOTHUECKUE PACCYXIEHUs (MHIYKTUBHBIE, NEIyKTHBHbIC, 110 aHAJIOTHM), BBIBIATH 3aKOHOMEPHOCTH U IPOTHUBOpEUUS B
paccMaTpUBaeMBbIX SIBICHUSX, (JOPMYINPOBATH BHIBOJIBI U 3aKIFOUCHUS;

OPUMEHATh B TIPOIECCE IMO3HAHMS HCIONb3YeMble B XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJETH, NpeoOpa3oBHIBaTH MOJEIbHBIC
IpPECTaBICHNUs — XUMUYECKUH 3HAaK (CMMBOJ) 3JI€MEHTa, XMMUYecKas popMysa, ypaBHEHUE XUMHUECKONW peakluy — MpU peleHUH y4eOHBIX
[IO3HABATEJIbHBIX M IMPAKTHYECKUX 3a]ad, INPUMEHSTh Ha3BaHHbIE MOJICJIbHBIE MPEJCTABICHUS Ui BbISIBICHUS XapaKTEPHbIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIINH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJI€Th OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMIA;

dbopMynupoBaTh LEIM U 33Ja4YM HCCIIEAOBAHUS, HCIOJIb30BATh IOCTABICHHBIE U CAMOCTOSTEIBHO CPOPMYJIHPOBAHHBIE BOIPOCHI B
Ka4eCcTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI ISl (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHMUIA,

BJIAJIETh HABBIKAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHHYECKHX ODKCIIEPHMEHTOB, COBEPIIEHCTBOBATH YMEHHS
HaOJI0/1aTh 32 XOJIOM IIPOIecca, CaMOCTOSITENbHO MPOTHO3MPOBATH €r0 pe3yibTaT, (GOpMYJIHpPOBaTh O0O0OOIIEHHUS U BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB UCCIIEOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUET O MPOJeIaHHON paboTe;

nproOpeTaTh OMBIT YYCHWYECKOW MCCIEeNOBATEeIbCKOH M TPOEKTHOW MAEATENbHOCTH, TPOSBISATH CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHHUs TPAKTUIECKUX 3314, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB TIO3HAHMSL.

3) pabora ¢ nnpopmManmeii:

OPUEHTHPOBATHCSI B PA3IMUHBIX UCTOUHUKAX MH(pOpMalMU (HAydHO-TIOMYJsSpHAas IUTepaTypa XUMHUYECKOTO COJIEpyKaHMs, CIIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (OPM TIpENCTaBICHUS, KPUTHUECKH OIICHUBATH €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTE;

(dbopMynHpOBaTH 3aNpoChl MU MPUMEHSATh pa3iIMyHble METOABI MpPU MOMCKE M 0TOOpe MH(OpMAIUU, HEOOXOTUMOM i BBIIOIHEHUS
y4eOHBIX 3a7a4y ONpPeeNEHHOTO THIIA;

nproOpeTaTh ONBIT HCIIOIB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (pOopMy mpeacTaBieHuss HHGopMauu (CXeMbl, rpa@uKu, AUarpaMMbl, TaOIHUIbI, PUCYHKH U
Apyrue);

UCMOJIb30BaTh HAyyHBIA SI3bIK B KayeCcTBE CpeJICTBa MpH paboTe ¢ XHWMHUYECKOH WHGpoOpMaluend: NPUMEHSTh MEXIpPEIMETHBIE
(pusnueckue u MaTeMaTHYECKHE) 3HAKU M CHMBOJIBI, ()OPMYITbl, a00pEeBHATYPBI, HOMEHKIIATYPY;



HCII0JIB30BAaTh 3HAKOBO-CHMMBOJIMYCCKUEC CPEACTBA HATIIAJHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelCcTBUA:

3aaaBaThb BOIIPOCHI 110 CYIIECTBY 06CY)I(I[3€MOI>1 TEMBbI B XO0A€ Auajaora /U JUCKYCCHH, BBICKA3bIBATh UACH, (bOpMy.]'II/IpOBaTB CBOH
MMPEATOKEHUSA OTHOCUTCIIBHO BBIIIOJHCHUA HpCI[J'IO)KCHHOﬁ 3aJa4u,

BBICTYNIATh C MpPE3EHTAUMENd pPE3yJbTATOB I103HABATEIbHOM JIE€ATEbHOCTH, IIOJYYEHHBIX CaMOCTOSATEIBbHO WJIM COBMECTHO CO
CBEPCTHUKAMH TIPU BBITIOJIHEHUH XWMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HMCCIIEIOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB,
peaym3anuu y9eOHOTO TPOeKTa, U (POPMYJIUPOBATH BBIBOJBI 110 Pe3ybTaTaM MPOBEACHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHMS TIO3HIIMN B
X0J1e 00CYKAeHHSI U 0OMEHAa MHEHUSIMHU.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATENBHYIO JEATEIBHOCTD, ONIPEEIssl €€ LeIN U 3a7a4i, KOHTPOJIUPOBATh U
0 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAjaraéMblii alfOPUTM JOEHCTBUH IMpHU BBHINOJHEHHWH YYEOHBIX M HCCIIEAOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3P PEKTUBHBIN c1IOCOO UX PEelIeHUs C Y4ETOM MOTYyYEHHUS] HOBBIX 3HAHUN O BEILIECTBAX U XMMHUECKUX PEaKLUsX;

OCYIIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS MPOTPaMMbI MO XUMHHM Ha YriIyOJIEHHOM ypOBHE Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHMs
BKJIIOYAIOT crieruduyeckue s yueOHoro npeaMera «XUMHUs» HaydyHble 3HAHUSI, YMEHHS U CIIOCOObI IeHCTBUIN MO OCBOCHHIO, HHTEPIPETALIUN
U NIpeoOpa30BaHUIO 3HAHUH, BUABI AESITEILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3JINYHBIX YYEOHBIX CUTYyaIHsX, a
TaK)K€ B PEAIbHBIX KU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C XUMHUEN. B mporpaMMe 1o XMMHHU NPEIMETHBIE PE3yJIbTaThl IIPEICTABIICHBI 110 TOAaM
U3Y4YCHHUS.

10 KJIACC
ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:



Cc(OPMHUPOBAHHOCTb IPEACTABICHUI: O MeCT€ M 3HAYEHUU OPraHUYecKOod XHMMHUHM B CHCTEME E€CTECTBEHHbIX HayK M €€ poju B
00€CIeYeHNN YCTOMUMBOTO PA3BUTHUS YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJIOTUYECKOH, SHEPreTHUECKOW M MUIIeBOH 0e30macHOCTH, B
pPa3BUTHH MEAMILIMHBI, CO3JAaHINHM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHHKOB YHEPIUHU, B 00ECIIEUEHUH PAIIMOHAIBHOTO MPHUPOJIONOIB30BaHUSA, B
(OpMHPOBAHUN MUPOBO33PEHUS U OOILEH KyJIbTYpbl YEJIOBEKa, a TAKXkKe HKOJOIMUECKH OOOCHOBAaHHOI'O OTHOILEHHS K CBOEMY 3/10pOBbIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONIUE MOHATUS — XMMUYECKUN DJIEMEHT, aToOM, SIpO H
JJICKTPOHHAsi 000JI0YKa aroma, S-, P-, d-aTOMHbIE OpOHMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOoMa, TMOpPHIU3AlUs aTOMHBIX
opOutanel, MOH, MOJEKyJa, BaJCHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCIECHUS, XMMHUYECKas CBA3b, MOJb, MOJIIpHAs Macca,
MOJISIpHBIA O00BEM, YITIEpOAHBIM CKenleT, (DyHKIMOHANbHAs TpYyMNa, paiukall, CTPYKTypHble (GopMyibl (pa3BEpHYThIE, COKpaLIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAst (T€OMETpUYecKas, ONTHYECKas), W30Mephbl, TOMOJIOTUYECKUN psi, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPO- U a30TCOJIEPIKALIIEe OPraHNYECKUE COEANMHEHNS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BICOKOMOJIEKYJIIPHBIE
COEZIMHEHUS; TEOPHH, 3aKOHBI (neproanyeckuit 3akon J{. . Menneneesa, Teopust cTpoeHus: opranmyeckux semects A. M. BytiepoBa, 3akoH
COXPaHEHMsI MacChl BELECTB, 3aKOH COXPAHEHUS U IMPEBpAIleHHs] SHEPTUU MPU XUMHUECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN
S3BIK XMMHH, MHPOBO33PEHYECKHE 3HAHUS, JIeKAllMe B OCHOBE IMOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XWMUYECKHX SIBJICHHU;
NPECTaBICHUS O MEXaHU3MaX XMMHUYECKHX PEaKIHid, TEePMOAMHAMUYECKNX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aHMHOM
BIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYNax (MHIYKTUBHBIM M Me3oMepHbld 3¢ dextsi, opuentantsl | u Il pona); dakromoruueckue
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyYEHUH U O€30MacHOM MCIOJb30BaHMM Ba)KHEHIIMX OPraHMYECKUX BEILECTB B OBITY M NMPaKTHUECKOU
JIeSITETIHHOCTH YeJIOBeKa, OOMIMX HAYYHBIX NPHUHIMIAX XHMHUYECKOTO TPOU3BOJCTBA (HA MPHUMEPE NMPOU3BOJCTBA METaHOJA, MepepaboTKH
HeQTH);

c(OPMHPOBAHHOCTh yYMEHUH: BBIABIATH XapaKTE€pHbIE TMPHU3HAKK TOHATHHA, YyCTaHABIMBaTh WX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MTOHITHS IIPU OMUCAHUU COCTaBa, CTPOCHUS M CBOMCTB OPraHNYECKUX COCIUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUI:

HCTIOJIF30BaTh XMMHUYECKYIO CHMBOJIUKY JUISI COCTABIICHHS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX )
(dopMys1 OpraHUYEeCKHX BEIECTB;

COCTaBJIATh YPABHEHUSI XUMHUECKUX PEAKLUUN U PACKPBIBATh UX CYLIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI TOCPEACTBOM
COCTaBJICHUS JJEKTPOHHOTO OajlaHCa ITHX PEaKIHid, peakiuii HOHHOTO OOMeHa MyTEM COCTaBICHHS WX TOJHBIX M COKPANIEHHBIX HMOHHBIX
YpaBHEHU;

U3rOTaBJIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS HIUTIOCTPALMU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAAJIECKHOCTh M3YYEHHBIX OPraHWYECKHX BELIECTB IO MX COCTaBYy M CTPOCHHIO K
onpeneaEHHOMY KJIacCy/Tpymne COeAMHEHUH, TaBaTh UM Ha3BaHUs Mo cuctematudeckoi HoMeHnknarype (IUPAC) u mpuBoaUTh TpUBUATBHBIC
Ha3BaHUS Ui OTIENbHBIX IPEICTaBUTEIECH OPraHMYeCKUX BELIECTB (ITWJIEH, AalEeTUJIEH, TOJYOJI, IJIMLEpPUH, TUJIIEHIVIMKONb, (eHod,



(dopmanbaerus, aueTaabAeru]l, aleToH, MypaBbHHAas KHCIOTA, YKCYCHas KUCIIOTA, CTE€apuHOBas, OJICMHOBAas, MaJIbMUTHUHOBAs KHCIOTHI,
TJIMIHH, JJaHUH, MAJIbT03a, (PYKTO3a, aHWIIUH, TUBUHUII, U30IPEH, XJIOPONPEH, CTUPOI U APYTHE);

c(OPMHPOBAHHOCTh YMEHHS OIPEICIIATh BUJ XUMUYECKON CBS3HM B OPraHUYECKUX COCTUHEHHUSAX (KOBAJCHTHAS U MOHHAS CBS3b, G- U T-
CB$13b, BOJJOPOJIHAS CBSA3b);

Cc(OPMHUPOBAHHOCTh YMEHHS NPUMEHATh IOJOXKEHHUS TEOPUHM CTPOEHUsS OpraHmdeckux BemecTB A. M. BymiepoBa i 00bscHEHU
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTpOEHHE, (PU3NYECKHE W XMMUYECKHE CBOMCTBA THUIHMYHBIX IPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEILECTB: AJKAHOB, LUKJIOAJIKAHOB, aJIKEHOB, aJKaJMEHOB, AJIKMHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIMPTOB, AJbJECTHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IMPOCTBIX M CIOXHBIX 3(QUPOB, )KUPOB, HUTPOCOECAMHEHUN U aMMHOB, aMUHOKHUCIIOT,
0€NIKOB, YIJIEBOJOB (MOHO-, M- U MOJMCAXapHUJIOB), WILIIOCTPUPOBATh MEHETUUYECKYIO CBSI3b MEXKAY HMUMM YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHAYECKHX PEAKIUi ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHPOBAHHOCTh YMEHMsI IOATBEPXKJIAaTh Ha KOHKPETHBIX IPHUMEpax XapakTep 3aBUCHUMOCTU PpEaKIMOHHOW CIIOCOOHOCTU
OpPraHUYECKUX COEJUHEHUH OT KPaTHOCTH M THUIIA KOBAJEHTHOW CBS3U (G- U T-CBSA3M), B3aMMHOI'O BIMSHHMS aTOMOB M TpYII aTOMOB B
MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaThb UCTOYHHUKHU YTJIEBOJOPOAHOIO ChIPbs (HEPTh, MPUPOIHBIM Ta3, Yrojb), CIOCOOBI €ro
nepepadoTKU U MPaKTHUECKOE MPUMEHEHHE TPOTyKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BJAJICHUS] CHCTEMOM 3HAaHUM O €CTeCTBEHHO-HAYYHBIX METOAAaX IIO3HAHUS — HAONIOJICHUH, W3MEpEHUH,
MOJIETTUPOBAHUH, IKCIIEPUMEHTE (PEaJTbHOM U MBICIEHHOM) M YMEHUSI IPUMEHATDH 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHHUS MPHUMEHSITh OCHOBHBIE OINEpPAlUU MBICIUTEIBHON JEATENbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE,
0000111eH1e, CHCTEMATH3AIIMIO, BBISIBIICHHE TPUUYNHHO-CIIEICTBEHHBIX CBSA3EH — AJIs U3yUEeHUsl CBOMCTB BEILECTB U XMMUYECKUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATHSAMM U NPEACTABICHUSMHU JAPYIMX €CTECTBEHHO-
HAy4YHBIX IPEIMETOB /Il 00Jiee OCO3HAHHOTO MOHMMAHUS CYHIHOCTH MaTEpHUaJIbHOTO €IMHCTBA MUPA, UCIIOJIb30BATh CHUCTEMHBIE 3HAHUS 110
OpraHMYECKON XUMUU JJIs1 OOBSICHEHHS U IPOTHO3UPOBAHUS SIBJICHH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(OpPMHPOBAHHOCTh YMEHUM: TPOBOIUTH PACUETHI 10 XMMUYECKUM (POpMyiaM U ypaBHEHHUSIM XUMHUYECKUX PEaKIMi ¢ UCIOIb30BaHUEM
¢u3nueckux BeIMYUH (Macca, 00bEM ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacd&Thl MO
HAXO0XJICHNUI0O XMMHUECKON (OpMYJIbl BEUIECTBA 110 U3BECTHBIM MACCOBBIM JIOJIIM XMMHUYECKHUX JIEMEHTOB, IPOAYKTAM CTOpaHHUs, TUIOTHOCTU
ra3000pa3HBIX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, aHAJU3UPOBATh U OIEHUBATH C MO3MIMN KOJIOIMYECKOH 0€30MacHOCTH IMOCIIEACTBUS
OBITOBOM M TPOM3BOJICTBEHHOM NEATETBLHOCTH YENOBEKa, CBA3aHHOW C rmepepabOTKON BEIIECTB, MCHOJIb30BATh IOJNyYCHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIEHUH TPOOJIeM B CUTYaUsIX, CBSI3aHHBIX C XUMHEH;



Cc(OPMHPOBAHHOCTb YMEHMI: CAaMOCTOSITEIbHO IJIAHUPOBATh U MPOBOANUTh XMMUYECKUHA 3KCIIEPUMEHT (IIOJy4eHUE U U3YUEeHUE CBOMICTB
OpTraHU4YC€CKUX BCHICCTB, KAUYCCTBCHHLIC PCAKIHUH YTJICBOAOPOAOB PA3JIMYHBIX KJIACCOB W KHUCIOPOACOACPKAIIUX OPraHUYCCKHUX BCUICCTB,
pelIeHre SKCIEPUMEHTAIbHBIX 337ad IO PACHO3HABAHUIO OPTaHMYECKMX BEIIECTB) C COOJIIOJICHHMEM MpaBuUil 0€301macHOro oOpalieHus c
BEIIECTBAMHM M JIaOOPAaTOPHBIM 000pynOoBaHHEM, (OPMYIMPOBATH LiENb HCCIEIOBaHUSA, MPEICTABIATh B pa3lIU4YHOM (opMe pe3yibTaThl
9KCHEPUMEHTA, AaHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(OPMHPOBAHHOCTH YMEHHIA:

coOIII0/IaTh TpaBUJIa PKOJOTMYECKH I€IeCO00pa3HOro TMOBEACHUS B OBITY W TPYIOBOH AEATENBHOCTH B LENAX COXPAHEHHS CBOETO
3/10pOBbsl, OKPY’KaIoIIed IPUPOIHOI cpeibl U TOCTUKEHUS e€ YCTOHUNBOro pa3BUTHS;

0CO3HaBaTh ONACHOCTb TOKCHYECKOTO ACWCTBUS Ha JKHUBbIE OpPraHU3Mbl ONpEAETIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs CMBbICI
nokaszareins [TIK;

AHAJIM3UPOBATH HCJICCOO6p33HOCTI) MMPUMCHCHUS OPraHNYCCKUX BCIICCTB B IIPOMBIIIJICHHOCTH U B 6I)ITy C TOYKHU 3PpCHUSA COOTHOUICHUA
PHCK-TI0J1b3a;

c(OPMHUPOBAHHOCTh YMEHUIN: OCYILECTBIIATh LIEIE€HAIPABICHHBIN MOMCK XUMUYECKON MHPOPMALMU B Pa3JINYHbIX UCTOYHHUKAX (Hay4yHas
U ydeOHO-Hay4yHas JHUTEparypa, CPeIACTBa MaccoBoi HHQpopmauuu, VHTEpHET W Apyrue), KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(popMaluio, nepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C IIOCTABICHHON yueOHOM 3aauei.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB M TeM (uu¢posBbie)
Kourpoabsubie IIpakTnyeckue
n/n NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH

1.1 [Ipeamet opranudeckoit xumun. Teopust 8




CTPOCHHUS OPTaHMYECKUX coeMHeHU A. M.

bytneposa
Wroro no pazueny 8
Pa3nen 2. YraeBoaopoabl
51 [IpenenbHbIe YTIeBOJOPOIbI — aJTKaHBI, 5
' UKJIOATKAHbBI
29 HenpenenbHble yriaeBOIOPOIbI: AKEHBI, g
' aJIKa/INEHBI, aJTKUHBI
2.3 ApomMaTudeckue yriieBoaopo/bl (apeHsbl) 4
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOOB U UX 3
' nepepadoTKa
2.5 ["anoreHnpon3BOAHBIE YTIIEBOIOPOIOB 3
Hroro no paszneny 23
Paznen 3. Kuciopoacoaepaaimue opranndeckue coeTuHeHust
3.1 Cruptsl. ®eHon 7
KapOoHHUITBbHBIE COSTMHEHHS: ATbIETUIBI 1
3.2 keToHbl. KapO6oHoBbie kucinotsl. CloKHbBIE 14
s¢upsl. XKupsl
3.3 VrneBoasl 6
Wroro no pazueny 27
Pa3nes 4. Azorcoaepskamue OopraHi4ecKue coeJuHEeHH
4.1 AMUHBI. AMUHOKUCTOTHI. benku 8
Wroro no pazneny 8

Pa3pnen S. BeicokoMoOJIeKy /IS pHBIE COCAUHEHUSA




5.1 BricokoMoueKysipHbIE COSMHEHMS 2
Wroro no pazueny 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




INIOYPOYHOE IIJTIAHUPOBAHUE

10 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoTshI
[Ipeamer u 3HaueHUE
1 OPraHU4YeCKON XUMHH, 1 bubnmoreka
HPE/ICTaBICHUE O MHOTO00pa3uu IIOK https://myschool.edu.ru/
OPraHUYECKUX COCTUHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
5 y 6p ,,( ) 1 bubmmotexa
BO30YXIEHHOE COCTOSIHUS).
Y ITOK https://myschool.edu.ru/
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepoaa
XuMH4ueckas CBA3b B
OpPTraHUYECKUX COCTMHECHUSIX.
3 Mexaau3mMbl 00pa3oBaHUS 1 bubmioreia
. P IIOK https://myschool.edu.ru/
KOBaJICHTHOM CBSI3HU, CIIOCOOLI
pas3psbiBa CBs3e
4 Teopust cTpOeHUsI OpraHUYECKUX 1 bubnmnoreka
coeaunenuii A. M. byrneposa IHOK https://myschool.edu.ru/
Buabl uzomepuu: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1 bubnmnoreka
3 PEeKTH B MOJIEKYIaxX ITOK https://myschool.edu.ru/
OpPTraHUYECKUX COETUHEHUM
[IpencraBnenue o kinaccupuxanu
bubnuoreka
6 Y CUCTEMaTUYeCcKasi HOMEHKJIaTypa 1

(IUPAC) opraHn4eckux BEIICCTB

IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Knaccudukanus peakuuii B

Bubanoreka

! OpPraHuYeCKON XUMHH IOK https://myschool.edu.ru/
3 Cucremaru3zanus 1 0000IICHUE bubnuorexa
3HAHUM 110 TEME ITOK https://myschool.edu.ru/
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas popmyiia, HOMEHKIATypa U
9 I/ISgll\/IepiH,paﬂyeKT})OHHoe u " bubmiorexa
OK https://myschool.edu.ru/
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 ®dusnvecKkue 1 XUMHIECCKUE bubnuoreka
CBOMCTBA aJIKaHOB IHOK https://myschool.edu.ru/
HaxoxaeHnne ajkaHoB B IpupoJie.
11 CnocoOBbl ITOTy4eHHS U bromorexa
v IHOK https://myschool.edu.ru/
MPUMEHEHHE alKaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30MEPHs
12 OCO6GHHOC"1}“’I/II) crpoeHn;{pM ’ bubmorexa
. IIOK https://myschool.edu.ru/
XUMHUYECKHX CBOMCTB, CITOCOOBI
MOJTyYeHUs U IPUMEHEHHE
Pemenune pacu€THbix 3a/1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHON
s (bopMyJIbl OPraHU4YECKOrO Buorexa
BEHECTRA MO MaCCOBRIM 0IHIM HOK https://myschool.edu.ru/
aTOMOB 3JIEMEHTOB, BXOJISIINX B
ero coctaB. CucTeMaTH3anus u
000011ICHIE 3HAHUM 110 TEME
AJIKEHBI: TOMOJIOTUYECKUU PSI,
bubnuoreka
14 oOmas popmysa, HOMEHKIATYypa,

SJICKTPOHHOC U MPOCTPAHCTBCHHOC

IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

cTpoeHue Monekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUs AIKEHOB

duznueckre 1 XUMUYECKUE

5 bu6morexa LIOK
15 CBOMCTBa ankeHoB. [IpaBuio
https://myschool.edu.ru/
MapkOoBHHMKOBa
CnocoOsI 1oTydeHus u bubnuoreka
MPUMEHEHUE aJKEHOB OK https://myschool.edu.ru/
[TpakTuueckas padora Ne 1 mo treme
16 "ITonydyeHue 3TUIICHA U U3yYCHHE bubanorexa
. LIOK https://myschool.edu.ru/
€ro CBOWCTB
Pemenne pac4€THbIX 3314 HA
OIIpEeJIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHUYECKOTO
17 BEIIECTBA Bbubnuoreka
ATKagueHbl: CONPsKEHHBIE, IIOK https://myschool.edu.ru/
U30JIUPOBaHHBIE,
KymynupoBaHHble. OcoOeHHOCTH
AIIEKTPOHHOTO CTPOCHUS
XHUMHUYECKUE CBONCTBA
18 CONPSKEHHBIX TUEHOB bubnuotexa
CniocoOsbI oy4eHus u IMOK https://myschool.edu.ru/
pUMEHEHHE alTKaIeHOB
AJKUHBI: TOMOJIOTUYECKUH P,
o0mas popmysa, HOMEHKIATypa,
19 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE bubnuotexa

CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOWCTBA
XUMHYECKHE CBOMCTBA aJJKUHOB

IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

20

KauecTtBeHHbIE peakuyu Ha
TPOMHYIO CBSI3b

CriocoObl nostyueHust u
IIPUMEHEHHE AJIKUHOB

Bubmnoreka
ITOK https://myschool.edu.ru/

21

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOUN pEAKLIUHU
Cucremarusanus U 00001eHne
3HAHHMH 10 TEME

bubnuoreka
IHOK https://myschool.edu.ru/

22

ApeHBI: TOMOJIOTHYECKUH Psif,
obmras popmyia, HOMEHKIIATYpa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJT OCH301a U
TOJIyOJIa, UX (PU3UIECKHEe CBOWCTBA

bubnuoreka
IHOK https://myschool.edu.ru/

23

24

XUMHYECKUE CBOMCTBA apPEHOB:
pEAKINH 3aMEeICHUS
XUMHYECKUE CBOWCTBA apEHOB:
peaklMy MPUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OCH30J1a
OCoOEHHOCTH XUMHUYCSCKUX
CBOMCTB CTUPOJIA

Pemenune pacuéTHbIX 3a/1a4 Ha
OTIpeieIeHUue MOJIEKYIIIPHOM
(bopMyIIbI OPraHUYECKOTO
BEIIIECTBA

CrniocoOslI nosydeHus u
pUMEHEHHE apeHOB

bubnuoreka
IHOK https://myschool.edu.ru/

Bbubnunoreka
IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMH
YIJIEBOAOPOIOB

25 Pacs . bubnuoreka
acy€Thl 10 YpaBHECHUSIM
P . ITOK https://myschool.edu.ru/
XUMHUYECKHUX PEaKIIU.
CucrtemaTtu3zanus 1 0000IICHUE
3HAHUH 10 TeMe
[Ipupoansrii ra3. [lonyTHbie
26 He(TSHBIC Ta3bl bubnuoreka
KameHHblIi yrosib 1 IpOyKThI €ro ITOK https://myschool.edu.ru/
nepepadoTKu
Hedtb 1 ciocoObI e€ nepepaboTKH.
97 N ¢ bep bubnuoreka
MMEHCHUE ITPOAYKTOB
P POAYE IIOK https://myschool.edu.ru/
nepepaboTKu HePTH
I'eneTnueckas CBSI3b MEKITY
28 bubnmmoreka
a3JIMYHBIMH KJIacCaMu
P IIOK https://myschool.edu.ru/
YIIIEBOIOPOOB
l"anorenonpounsBoiHbIE
29 YTIICBOIOPOJIOB: AIEKTPOHHOE bubnuorexa
CTPOCHHE; PEaKI[UH 3aMEeICHHUS IOK https://myschool.edu.ru/
rajoreHa
JlewicTBue 1Ienouen Ha
raJOreHIIPOU3BOIHbIE.
B pu 8 bubmmoreka
3aMMOJICHCTBHE
! IIOK https://myschool.edu.ru/
JUTAJIOTCHAIKAHOB C MAarHUEM U
IIUHKOM
Cucremarusanus 1 00001eHne
. Bbubnuoreka
30 3HAHWH MO pa3neny

"Yraesogopoer"

ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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31

KonTtponpHast pabora o teme
"Yraesogopopr"

32

IIpenenbHble OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH PsifI,
obmras popmyna, CTpOCHUE
MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa, Kiaccuduxams,
dbuznueckue cBoiicTa

Bubnnoreka
ITOK https://myschool.edu.ru/

33

XUMHYEeCKHE CBOMCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CniocoOslI nony4eHus u
MIPUMEHEHNE OTHOATOMHBIX
CIIUPTOB

bubnuoreka
IHOK https://myschool.edu.ru/

34

[Ipocteie 3¢upbl: HOMEHKIATypa U
M30MepHs, 0OCOOCHHOCTH
bU3NYECKUX U XUMHUECKUX
CBOWCTB

bubmnoreka
IHOK https://myschool.edu.ru/

35

36

MHOroaroMHbIE CIIUPTHI:
ATUJICHTJIMKOJb U TJIMLIEPUH, UX
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA

CriocoObI nostyueHust u
IIPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

DeHOII: CTPOEHUE MOJIEKYJIBI,
¢du3nueckue cBOMCTBA.
TokcuaHOCTh (peHoIa

Bbubnunoreka
IHOK https://myschool.edu.ru/

Bbubnunoreka
IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/

37

XuMu4eckue cBoiicTBa (heHoa
CriocoObI moTydeHust 1
npuMeHeHue GeHosa

bubnuoreka
IIOK https://myschool.edu.ru/

38

[IpaxTuueckas padora Ne 2.
Pemenne skciepuMeHTAIBHBIX
3az1a4 no teme "CrnupTsl U
dbeHonsr"

39

AJBJCTH]IBI M KETOHBI:
SIIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOH TPYTIIEI;
TOMOJIOTUYECKHUE PSI/IbI, 00IIIast
hopmyna, uzomepus u
HOMEHKJIaTypa

bubnuoreka
OK https://myschool.edu.ru/

40

Anbaeruipl ¥ KeTOHBI: (PU3MUECKUe
CBOMCTBA; pEaKkINu
MIPUCOCTUHECHHUS

bubnmmoreka
IOK https://myschool.edu.ru/

41

Peakmuu okucneHus u
KauCCTBCHHBIC PCAKIIUN
aIbAECTUI0B U KETOHOB

Crioco0blI TOTyYeHUs aTbJACTUIOB U
KETOHOB

bubnmmoreka
IOK https://myschool.edu.ru/

42

OIHOOCHOBHBIE TIPEIETBHBIE
KapOOHOBBIC KHCIIOTHI,
OCOOEHHOCTH CTPOECHHMSI UX
MOJIEKYJT

W3omeprs 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, HX
dusnyecKue CBoiCcTBa

bubmmoreka
IOK https://myschool.edu.ru/
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43

44

45

46

47

XUMHYECKHE CBOMCTBA
MPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT
OCo00EHHOCTH CBOMCTB
MYpPaBbHUHOMN KHUCIIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOICTB:
HENpPEeEeIbHBIX U aPOMATHYECKUX
KapOOHOBBIX, JTUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

CrnocoOsl nonydeHus u
IIPUMEHEHNE KapOOHOBBIX KUCIIOT

CrnoxHnble 3¢upsl:
TOMOJIOTHUECKUH psif, oO1mas
dopmyna, usomMepus u
HOMEHKJIaTypa

duznueckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU PEaKLUH,
Ha ONpEJIETICHUE MOJIEKYJIIPHOMN
(bOopMyJITBI OPraHUYECKOTO
BEIlleCTBa

Bbubmnoreka
ITOK https://myschool.edu.ru/

bubnnoreka
IHOK https://myschool.edu.ru/

bubnnoreka
IOK https://myschool.edu.ru/

bubnuoreka
OK https://myschool.edu.ru/

bubmmoreka
IHOK https://myschool.edu.ru/

48

[IpaxTuueckas padora Ne 3.

Bubianoreka



https://myschool.edu.ru/
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https://myschool.edu.ru/

Pewenne skciepuMeHTAIBHBIX
3amay o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE d(puph!"”

ITOK https://myschool.edu.ru/

XKupsr: crpoenue, puznveckue u
XUMHUYECKHUE CBOUCTBA (TUAPOIU3)

49 Oco0eHHOCTH CBOMCTB JKUPOB, bubnmnoreka
COJIEpXKAINX OCTATKH IIOK https://myschool.edu.ru/
HEIPEACIIbHBIX JKHPHBIX KUCIIOT.
JKupsl B mpupoje
MpbL1a KaK COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, KX MOIOIIEE
50 nevicrBue. [lonsTue o bubamorexa
IHOK https://myschool.edu.ru/
CHHTETHYCCKHX MOOIIUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
51 YII€BOIOPOAOB U bubnmnoreka
KHUCIIOPOJICOIEPKALITIX IHOK https://myschool.edu.ru/
OpPTaHMYECKUX BEIIECTB
Pacuérel no ypaBHEHUsIM bubnmnoreka
XUMHYECKUX PeaKiui ITOK https://myschool.edu.ru/
59 Cuctemaru3zanus 1 0000IICHUE bubnuoreka
3HAHMIH 10 TEME IIOK https://myschool.edu.ru/
OO01as XxapakTepruCcTHKa YIJICBOJIOB
53 u KilaCCH(I)FI)/IKaHIE}I yTHeBg;OB ! bubmorexa
IHOK https://myschool.edu.ru/
(MOHO-, TU- ¥ TIOJMCAXaPUIBI)
Momnocaxapusl: puznyeckue
54 CBOMCTBA U HaXOXKJICHUE B MPUPOJIC Bbubnuoreka

[IpuMeHeHue rioKo3sl, €€
3HAYCHUC B X KUBHCACATCIIbHOCTH

IHOK https://myschool.edu.ru/
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opranusma

55

Jucaxapunpl: caxaposa, MaJIbT03a
1 nakto3a. Haxoxaenue B npupoae
1 MIPUMCHCHUC TUCaAXapUua0B

Bubnnoreka
ITOK https://myschool.edu.ru/

56

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHIE U
XUMHYECKHE CBOMCTBA,
pUMEHEHHE

[TonsTre 00 HCKYCCTBEHHBIX
BOJIOKHaX

bubnuoreka
OK https://myschool.edu.ru/

S7

Pemrenne pacueTHbIX 3a1a4 Ha
oTpesiesIeHUE JIOJIM BBIXO/a
MPOYKTA PEAKITUU OT
TEOPETUIECCKH BO3MOXHOTO
Cucremaru3zanus 1 0000IIeHne
3HAHUI TIO pa3aeny

bubnmmoreka
IOK https://myschool.edu.ru/

58

KonTponbHas padbora no teme
"Kucnopoaconepxaniue
OPraHUYEeCKHE COCTUHEHUS "

59

AMUHBIL: KTacCu(pUKAIIHS, CTPOCHUE
MOJIEKYJI, oOmmas opmya,
W30MepHs, HOMEHKIIATypa U
¢duznyeckue cBoicTBa
XHUMHUYECKHE CBOMCTBA
anmnaTHIeCKUX aMHHOB

bubmmoreka
OK https://myschool.edu.ru/
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60

61

62

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMHUYECKUX CBOWCTB
aHWJIMHA

CriocoObl nostyueHust u
IpUMEHEHHE alIn(aTHUECKUX
aMHUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtaenpHBIC MIPEICTABUTENH O
AMUHOKHCIIOT

XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, HX OMOJIOTHYECKOE
3HaUeHHE aMHUHOKHUCIOT. CUHTE3 U
TUAPOIN3 MENTUI0B

Bbubmnoreka
IIOK https://myschool.edu.ru/

bubmnnoreka
IHOK https://myschool.edu.ru/

bubmnnoreka
IHOK https://myschool.edu.ru/

63

benky kak mpUpOHBIE TOJTUMEPHI;
CTPYKTYpPHI O€JIKOB
XHUMHUYECKHE CBOUCTBA OEIIKOB

bubmmnoreka
IHOK https://myschool.edu.ru/

64

A3zoTcoaepkaiue
TCTCPOUMKITNICCKHUEC COCTUHCHHA.
HyxiienHOBBIE KHCITOTBI: COCTAB,
CTpOoeHHE U OHoJIoruYecKas poJib

bubnmmoreka
IOK https://myschool.edu.ru/

65

66

[TpakTrueckast pabota Ne 4.
PCHIGHI/I@ 3KCHepI/IMeHTa.]'H)HBIX
3a/1a4 1o Teme "A3oTcoaepKaiiue
OpPraHUYEeCKHE COCTUHEHUS "
KonTpomnpHas pabora o Teme
"A30TcoepIKale OpraHnYeCKue
coenuueHus"”

bubnuoreka
ITOK https://myschool.edu.ru/
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67

68

OCHOBHBIE ITOHITUA XUMUHU
BBICOKOMOJICKYJISIPHBIX
COCJIMHEHUH M METObI MX CHHTE3a
—TIIOJINMEPHU3ALUS U
TIOJIMKOHICHCAITS

ILmactmaccel. YTunuzanus u
nepepaboTKa MIacTuka

O0600I11IeHNE U CUCTEMATU3AIUS
M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYIISIpHBIE
coeauHeHHs"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

Bbubmnoreka
ITOK https://myschool.edu.ru/

bubmnnoreka
IHOK https://myschool.edu.ru/
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»
* Xumus, 11 xnacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUuYeHHONH OTBETCTBEHHOCTHIO

«APODA»; AkmmonepHoe obmectBo «M3mparenscTBo «IIpocBerenner

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumus Meroanueckoe nocodue — 6a30BbIi ypOBEHB) -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMus B TecTax, 3a/1a4ax, yrnpaxHeHusax. 11
kimace» — M.: [lpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponabHbie 1
MIpOBepOUYHbIE paboThI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronpHas kaura
it yautensi». Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 xnacc: HactonbpHas kHura
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuenss, I1.B.Pemeros, U.I".OctpoymoBa «3agauu mo XUMHUHU U CIIOCOOBI X
pemenus» - M.: «/Ipodan, 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueonuky O.C.I'abpuensina,
I".I".JIeicoBoi» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kimacey, - M.: Dk3aMeH,

2019r.



9.9. O.C.I'abpuensn, U.I'.octpoymMoB «XUMUYECKHIA SKCTIEpUMEHT B Iikose 11 kmacey; -

M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

ehttp://www.chemnet.ru ['azeta «Xumusi» 1 calT 1u1st yauTes «S1 uay Ha ypoOK XUMHUN)»
http://him.1september.ru Equnas xomekius LIOP: TIpenMeTHas KoieKust « XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI:
xumus. Komreknwst Poccuiickoro o6meodpa3oBaTeIbHOTO TIopTalia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anukbepooii

http://www alhimik.ru Bcepoccuiickast onumnuaia MKOJILHUKOB IO XHMHH
http://chem.rusolymp.ru Opranuueckas XuMHusi: SJICKTPOHHBINA YUeOHHUK AJIsi CPEeTHEN MIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpBITBINA KOIEHK: XUMUS

http://www.chemistry.ru JlucraHiinoHHasi OJTMMIIHA/IA IO XUMHH: TEICKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBINA POEKT



