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HHOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma mo XMMUUM Ha YpOBHE CpeIHET0 001Iero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3zoBanuu B Poccuiickoit @enepanun»,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS (enepalibHON 00pa30BaTeIbHOM MPOTrPaMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBaHus y4eOHOTO IMpenMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocriuTanust B Poccuiickoit @enepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOAXOJOB K pa3pabOTKe MPOrpaMMbl IO XUMMH, K ONpPEAENCHUIO OOIIel cTpaTteruu oOydeHus,
BOCIIUTAHMSA U PA3BUTHA 00yHaIOINXCs CPpeACcTBAMU yueOHOro npeaMera «XuMus» it 10—11 kmaccoB Ha 6a30BOM
ypoBHE cocTaBWwiIM KoHIenTtyansHble nojaomkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LiENel, copepKaHus,
pe3yabpTaToB 00Yy4UEeHHUS U TPEOOBaHUH K YPOBHIO OATOTOBKH BBITYCKHHUKOB.

Xumudeckoe o0pa3oBaHME, IMOJTY4aeMOE BBITYCKHHKaMHU O0I1e00pa30BaTeNbHOW OpraHu3aliy, SBISETCS
HEOThEMJIEMON YacThi0 HMX oOpasoBaHHOCTH. OHO CIYKHT 3aBEpIIAIONIMM JTAloM pealH3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, MPUCYIUX IIENIOCTHOW CHCTEME XMMHUYECKOTrO
o0pa3oBaHus. DTH [EHHOCTH KACalOTCs MMO3HAHHWS 3aKOHOB MPUPOMIBI, (POPMHUPOBAHMS MHPOBO33PCHHUS U OOIICH
KYJIBTYpPBI YEJIOBEKA, & TAK)KE IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U TIPHPOIHOM cpere.
Peanusyercss xumuueckoe oOpa3oBaHHE OOYYAIONIMXCS Ha YPOBHE CPEIHEro 00IIero obpa3oBaHUS CPEACTBAMH
y4aebHOro mpeamera «XuMHs», COMCPKAHHE M TOCTPOCHHE KOTOPOTrO OMpEeieHbl B MPOrpaMMe MO0 XMMHH C
y4ETOM CrerMpUKA HAYKH XUMHH, e€ 3HAYCHHUS B TMO3HAHHU TPUPOIbI U B MAaTEPHAIBHOW JKH3HU OOIIECCTBA, a
Tarke ¢ y4€ToM OOMIMX M[efel M MPUHIIUIIOB, XapaKTEPH3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHErO
obmero oopaszoBanust B Poccuiickoit @eneparnmu.

XUMUS KaK JJIEMEHT CHCTEMBI €CTECTBEHHBIX HayK WUIpaeT ocoOyI0 pojib B COBPEMEHHOW IMBUIM3ALNHU, B
CO37aHMU HOBOH 0a3bl MaTepHalbHOW KylbTyphl. OHa BHOCHT CBOH BKJIaX B (DOPMHUPOBAHHE pAMOHAIBEHOTO
HAaYYHOT'O MBIIUICHUS, B CO3JaHHE LIEJIOCTHOTO IPEACTABICHH 00 OKPYXKAIOIEeM MUPE KaK O €IMHCTBE IPHPOIBI U
YenoBeKa, KoTopoe (popMHpyeTcs B XUMUHM Ha OCHOBE NMOHHWMAHHS BELIECTBEHHOTO COCTaBa OKPY)KAIOLIEro MHUpa,
OCO3HAHUS B3aMMOCBSI3H MEXy CTPOCHHEM BEILECTB, MX CBOHCTBAMH U BO3MOKHBIMH OOJIACTSIMH IIPUMEHEHHS.

TecHO B3aUMOJEICTBYS C APYTUMU ECTECTBEHHBIMU HAyKaMM, XMMUS CTajla HEOThEMJIEMON YaCTbI0 MUPOBOM
KYJIbTYpBI, HEOOXOMMBIM YCIIOBHEM YCIIELIHOIO TPYyAa M KMU3HHU Kaxaoro wieHa odmiectBa. CoBpeMEHHAsT XUMUS
KaK HayKa CO3HJaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTHMH HaIlpaBieHa HAa pEIICHHE MIIOOATbHBIX IPOoOIeM
YCTOHYMBOI'O Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOH, MUIIEBOH, SKOIOTHUECKOW OEe30MacHOCTH U
OXPpaHbI 3710POBBSL.

B cooTBercTBHU ¢ O0IIMMM IENAMHU U MPUHIUIIAMHU CPEAHETO O0LIeTOo 00pa30BaHMsA COAEpIKaHHUE MIPEeaAMeTa
«Xumusn» (10-11 xmaccel, 6a30BBIH YPOBEHb W3YUEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIBTYPHYIO
TIOATOTOBKY OOYYArONMXCs, HEOOXOAMMYIO MM JUIS BBIPAOOTKM MHPOBO33PEHYECKHX OPHUEHTHPOB, YCHEIIHOTO
BKIIIOUYEHNS B JKW3Hb CONMYMa, NPOAOIDKEHHWS OOpa3oBaHMS B pa3lMUHBIX O00JACTSIX, HE CBA3AHHBIX
HENOCPEACTBEHHO C XUMUEM.

CocTaBiSIOIUME TIpeAMeTa «XUMUD) SBISIOTCS 0a30Bble Kypchl — «Opranndeckas xumus» u «O0mas u
HEOpraHMYECKasi XUMUS», OCHOBHBIM KOMITOHEHTOM COACpKAaHMS KOTOPBIX SIBIITIOTCS OCHOBBI 0a30BOM HAyKH:
cHCTEeMa 3HAHWH M0 HEOPraHMYECKOW XMMHUH (C BKIIOUEHHEM 3HAHWK W3 OOIIEH XUMHH) M OpPraHWMYECKOW XFMHUH.
dopMupoBaHUE MAaHHOW CHCTEMbI 3HAHWH IMPH W3YYCHHWH MpeaMeTa OO0eCIieYrBaeT BO3MOXKHOCTH PaCcCMOTPEHUS
BCEro MHOT00Opa3us BEIIECTB HA OCHOBE OOIIIX TOHATHIA, 3aKOHOB M TEOPUH XUMUH.

CprKTypa COACPKaHUA KYypCOB — ((OpFaHI/I‘IeCKaﬂ XUMUSD)» H ((06111215[ U HEOpraHuvcCkKass XHUMUD»
C(i)OpMI/IpOBaHa B HIporpamMme Mo XMMHUHM Ha OCHOBC CHCTCMHOIO IMOAXOJAa K HU3Y4YCHUIO y‘l€6HOFO Marcepuaia nu
06y€J’IOBJ’I€Ha HUCTOPUYCCKU 000CHOBaHHBIM pa3sBUTUCM 3HAHUI Ha OHpe,Z[GJ'IéHHLIX TCOPCTUYCCKUX YPOBHSX. TaK, B



Kypce OpraHMYeCKONW XHMHH BEINECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPHU CTPOCHUS
OpraHMYEeCKUX COEJAMHEHUH, a TaKkKe Ha YPOBHE CTEPEOXMMUYECKHMX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUH
BertectB. CBeleHUs] 00 M3ydaeMbIX B Kypce BEIECTBaX JAIOTCSA B Pa3sBHUTUM — OT YIJIEBOMOPOAOB JIO CIIOXKHBIX
OUOIOTMYECKU aKTUBHBIX COSMUHEHHHA. B Kypce opraHM4eckoil XMMHHU MONYy4YaroT pa3BUTHE C(OPMUPOBAHHBIC HA
YpOBHE OCHOBHOrO 00IIero o0pa3oBaHMs [EPBOHAYAIBHBIC MPEACTABICHUS O XUMHYECKOH  CBS3H,
KIacCHU(DUKAIIMOHHBIX MPU3HAKAX BEINECTB, 3aBUCUMOCTH CBOKCTB BEIIECTB OT WX CTPOEHHS, O XHUMHYECKOM
peaKIuu.

[Tox HOBBIM yTJIOM 3peHHMs B penMeTe « XUMUs» 0a30BOr0 YpOBHS pacCMaTpUBAETCS U3yUeHHBIN Ha ypOBHE
OCHOBHOI'O 0O0IIero oOpa3oBaHUs TEOPETHUYECKUH Marepuan M (HaKTOIOTMYECKHEe CBEIEHUs O BEIlecTBaX U
XMUMHUYECKOM peakuuu. Tak, B dYacTHOCTH, B Kypce «OOIIas M HeopraHMuYecKas XUMHsD» OOydarolmuMcs
IPEeOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE IEPUOJUYECKOTO 3aKOHa C OOLIETEOPEeTHYECKHX M
METOAOJIOTNUECKUX TTO3UIUH, INTy0XKe IOHATh HCTOPHYECKOe U3MEHeHUEe (YHKIUM 3TOro 3aKkoHa — oT 0000M1IatoIei
710 OOBSICHSIIOIIEH W TIPOrHO3UPYIOIIEH.

Ennnas cucrema 3HaHMH O Ba)XKHEWIIMX BELIECTBAaX, X COCTaBE, CTPOSHHHU, CBOMCTBAaX M NMPUMEHEHUH, a
TaK)K€ 0 XUMHYECKUX PEAKIHIX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSIX MpOTEKaHHs JomnoyiHsercs B kypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COAEP)KaHUs, HUMEIOUMMH KyIbTYPOJIOTHYECKUH M MPUKIAAHOM XxapakTep. OTH 3HAHUS
CHOCOOCTBYIOT IMOHUMAHHUIO B3aWMOCBSI3M XMMHUH C JIPYTMMHU HayKaMH, PacKpbIBalOT €€ poib B MO3HABATEIBHON H
MIPaKTHYECKOH JIESITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBa)KEHHMS K IIPOLIECCY TBOPUECTBA B 00JIACTH
TEOPUU U TPAKTHYECKUX TNPHIOKEHHH XUMHH, TOMOTalOT BBIMTYCKHHKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W
JIMYHOCTHO 3HAYUMBIX NIPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIHBATh HHPOPMAIHIO U IIPUMEHSATH €€
JUISl TIOTIOJTHEHUSI 3HAHWM, PELICHHs WHTEIUICKTYaJIbHBIX W DKCIIEPUMEHTAIBHBIX HCCIENOBaTeNbCKUX 3a1ad. B
LIEJIOM coiep KaHKe ydeOHOro npeaMeTra « XUMUs» TaHHOTO YPOBHSI M3y4€HHs OPHEHTHPOBAHO Ha (hOPMUPOBAHHUE Y
00yJaronmxcsi MHUPOBO33PEHUECKOH OCHOBBI JUIsi MOHMMaHHs (uinocodckux wuiel, Takux Kak: MaTepUabHOE
€IMHCTBO HEOPraHWYeCKOr0 M OPraHWYecKOro MHupa, OOYCIIOBJICHHOCTh CBOMCTB BEIECTB HMX COCTaBOM |
CTpOEHHEM, TT03HABAEMOCTh MPUPOIHBIX SIBJICHUI MyTEM SKCIIEPUMEHTA U PEIICHUS POTHBOPEUUI MEXy HOBBIMH
(akTaMH M TEOPETUYECKUMHU IPEANOCHUIKAMH, OCO3HAaHHE POJM XMMHHU B PEIICHMH SKOIOTHYECKUX MpodieM, a
TaKoKe MpobiIeM cOepeKeHUs SPHEPTETUUECKUX PECYPCOB, ChIPhs, CO3IAHUS HOBBIX TEXHOJIOTHUH  MaTEepHaoB.

B nmane pemieHust 3a7a4 BOCIIUTaHUS, Pa3BUTHUSI M COLMAIM3ALUN O0yJarOMINXCsl IPUHSTBIE IPOrpaMMOM 110
XMMHU TIOAXOABl K ONIPEHETICHHIO COICp)KaHWs W IIOCTPOSHHUS IpeAMeTa INpeayCcMaTpUBAIOT (GopMUpOBaHUE
YHHUBEPCAJIbHBIX Y4EOHBIX NEHCTBUH, UMEIONMX 0a30BOE 3HAYEHUE UL PA3NINYHBIX BUJIOB ACSATEIBHOCTU: PEILECHUS
npobieM, IOKUCKa, aHalu3a U 00pabOTKH MH(OPMALMH, HEOOXOAUMBIX AJIs IPUOOPETEHUS OIbITA PAKTUYECKOH U
HCCIEe0BATEIbCKON NS TEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUM XUMUHU.

B mpaxtuke mpenonaBaHMS XMMHM Kak Ha yYpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHHs, TaK U Ha ypPOBHE
cpenHero obmero oOpa3oBaHus, IPU ONPEACICHUHN COAEPIKATETBHON XapaKTEePUCTUKH LieJell 3ydeHHs IpeaMeTa
HAaIpaBJICHUEM [IEPBOCTENICHHOH 3HAYMMOCTH TPaIULHOHHO NPH3HAETCA (YOPMUPOBAHHE OCHOB XUMHUYECKOH HaYKH
Kak o0JIaCTH COBPEMEHHOTO €CTECTBO3HAHHMS, IPAKTHYECKOH MJEATENBHOCTH YeJoBeKa M KakK OIHOr0 U3
KOMIIOHEHTOB MUPOBOH KyTbTyphl. C METOIMYECKON TOYKH 3PEHUS TaKOH MOAXO0]] K ONpeesIeHHIO Iefiel n3y4eHus
IIPeIMETa SIBJISETCS BIIOJHE OIPaBIAHHbBIM.

CoracHO JaHHOW TOYKE 3PEHUS TIIaBHBIMH LESIMHU H3YIEeHUS IpeaMeTa « XuMusy Ha 6a3oBoM yposHe (10 —
11 KI1.) SIBISFOTCS:

e  (opMHpOBaHHE CHUCTEMBI XUMHYECKHX 3HAHMH KaK BaKHEHINEH COCTaBISIOMIEH €CTECTBEHHO-HAYIHOU
KapTHHBI MHpPa, B OCHOBE KOTOPOW JIeXKAT KIIIOYEBbIe MOHATHS, (QYHOAMEHTAJIbHBIE 3aKOHBI U TEOPHH
XIMHH, OCBOCHHE S3bIKa HAYKH, YCBOGHHE ¥ TIOHUMAaHHE CYIIHOCTH JIOCTYIHBIX OO0O0OIIeHIA
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOPHEH MX PA3BUTHS U CTAHOBIICHHUS,

e (opMHpOBaHWE W pa3BUTHE IPEICTABICHUH O HAYYHBIX METONIAX TO3HAHUS BEIISCTB M XUMHUYECKHX
peaxmwii, HeOOXOAUMBIX U MPUOOPETCHNST YMEHHUA OPHEHTHPOBATHCS B MHUPE BEIECTB M XMMHUYCCKHAX
SIBJICHUM, UMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKONW U TOBCETHEBHOM KU3HU;

®  pa3BHUTHE YMEHUH W CIOCOOOB NESATENHFHOCTH, CBSI3aHHBIX C HAONIONEHHEM M OOBSICHEHHEM XMMHYECKOTO
SKCIEPUMEHTA, COOTIOIEHNEM TPaBHi 0€30MMACHOT0 OOpAIIEHNS C BEMIECTBAMI.

Hap;my C OTUM, COACPIKATCIIbHAsA XapaKTCPUCTUKA uenefzi " 3a/1a4 U3Yy4YCHUA IMPCAMETA B IPOrpamMme Io
XHUMHUU YTOYHCHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IMPHUOPUTECTAMH B CHUCTEME CPCIAHCTO 06HICI'O
06p330BaHI/I$I. CCFOI[HH B NpernoJaBaHUU XHUMHU B OomblIci cTeneHu OT,I[aéTCH npeanovYTCHUC HpaKTH‘IGCKOﬁ
KOMIIOHCHTC COACPIKaHUA O6y‘I€HI/IH, OpHCHTHpOBaHHOﬁ Ha TMOATOTOBKY BBIITYCKHHUKA 06IHGO6paBOBaT€HLHOI>'I



OpraHmM3anuu, BJIAACIOLICTO HE Ha60pOM 3HaHPIfI, a (I)yHKHHOHaHLHOfI T'paMOTHOCTBIO, TO €CTb criocodamMu U
YMCHUAMHA aKTUBHOI'O ITOJTYYCHUA 3HAHUH U IMPUMCHCHUA UX B peaJ’ILHOfI JKU3HU T pCIICHUSA MPAKTUYCCKUX 3ada4.

B cBs3u ¢ atIM IIpu U3Y4YCHHUU MpeaAMETa «XUMUS JOMHHUPYIOIICC 3HAYCHUC Hpno6peTa}0T TaKUC LCIIN U
3aJa4u, Kak:

ajantaiys  OOy4ammMXCs K  YCIOBHSAM  JUHAMHYHO  pa3BHBAIOIIErocss Mupa, (OpMHUPOBAaHHUE
HHTEJUICKTYallbHO DPA3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSTECIBHOMY
MPUHATHIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX JKMU3HEHHBIX CHTYAIlMSX, CBS3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM;

(hopMupOBaHUe y 00YUAIOIINXCS KITIOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIIHIA), UMEIOIIUX YHUBEPCATIHHOE
3HAYEHME TS Pa3IMYHbIX BHUIOB JEATEIBHOCTH: PEIICHUS MPoOieM, MOMCKaA, aHaau3a U 00pabOTKH HH(OpMAaIHH,
HEOOXOAUMBIX UISl TIPHOOPETEHUS OMbITA AEATENBHOCTH, KOTOpask 3aHUMAET BAXXKHOE MECTO B MO3HAHWUHM XHMUH, &
TAKXKe JJISl OLEHKH C MO3MIUA DKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIUSHUS BENIECTB W XUMHYECKHX
MPOIIECCOB HA OPTaHN3M YEIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00ydarommxcs:
CHOCOOHOCTH CaMOCTOSITEIBHO NPHOOpEeTaTh HOBBIE 3HAHHMS 110 XHMHHM B COOTBETCTBHHM C IKM3HEHHBIMHU
NOTpeOHOCTAMH, MCIONB30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUH IS TIOMCKA M aHaiu3a yueOHOW U
HAaYYHO-TTOMYJISPHON HHPOPMAIMH XUMHYIECKOTO COJIEPIKAHHUSE;

¢bopMupoBaHWEe W pa3BUTHE Yy OOYYAIOIIMXCSl  acCOLMATHBHOIO M JIOTHYECKOrO  MBIIIICHHS,
HaOJI0aTeIbHOCTH, COOPaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YacTHOCTH, IIpH
TUTAHUPOBAHUH U MIPOBEIEHUH XUMHYECKOT0 3KCIIEPUMEHTA;

BOCIHUTaHUE y 00YYaIOMINXCS YOS IEHHOCTH B TyMaHUCTUYECKON HAIIPaBJICHHOCTH XUMHUH, €€ BXKHOW POJIH
B PEILIECHUH INI00ANBHBIX MPOOJIEM PAIMOHATIBHOTO IPUPOIONIONB30BAHHUS, OMOIHEHNS SHEPIeTHYECKHX PECYpCOB U
COXpaHEHMs NPHUPOJHOIO PABHOBECHS], OCO3HAHUSI HEOOXOIMMOCTH OEpPEXHOr0 OTHOILEHMS K MPUPOJE U CBOEMY
3[0pOBBIO, a TaKke NPHOOPETEHUs OIBITa MCIOIL30BAHUS MONYYEHHBIX 3HAHWUHM IS NPHHATHA TPaMOTHBIX
PELIECHUH B CUTYaIUsAX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yueOHoM mnane cpenHero obuiero oOpazoBaHus npenMer «XuMus» 0a30BOro YpOBHSI BXOAMT B COCTaB
npeaMeTHon o0nacTi «EcTecTBeHHO-HAyYIHbIE MTPEIMETh.

OOmiee YHUCIO 4YacoB, OTBEAEHHBIX JUIS H3y4YCHUs] XUMHH, Ha 0a30BOM YPOBHE CpEJHEro OOIIero
obpazoBanusi, coctaBisier 68 waco: B 10 wiacce — 34 uyaca (1 wac B Heneno), B 11 kiacce — 34 gaca (1 4ac B
HEZIEITIO).

COIJEPXKAHUE OBYUEHUA

10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckue 0OCHOBbI OPraHNYeCKOii XUMHH

IIpenmer OpPraHUYECKON XUMUH: eé BO3HUKHOBEHHE, pasBuUTHE u 3Ha4YCHUE
B MOJIYYEHUU HOBBIX BEIIECTB M MaTepHasioB. Teopus CTpOEHUs] OpraHnyeckux coequHeHuil A. M. Byrneposa, eé
OCHOBHBIE TTONOXEHHU. CTpyKTypHBIE (DOPMYNBI OpraHWYEecKHX BemiecTB. ['omonmorws, m3oMmepus. XUMHUYECKas
CBSI3b B OPTaHMYECKNX COCTUHEHHSIX — OAMHAPHBIEC M KPaTHBIC CBA3M.

[IpeacraBnenne o KiaccuUKaUM OPTaHWYECKMX BemecTB. HoMmeHKIaTypa OpraHMYecKHX COeTUHEHHH
(cucremaTnyeckas) ¥ TPUBHAIBbHBIC HA3BAHWS BaKHEHIIINX MPEICTaBUTENEH KIIaCCOB OPTaHWIECKHX BEIIECTB.

OKCHEepUMEHTAILHBIE METOAbl M3YYCHUs] BENIECTB W WX TPEBPANICHUH: O3HAaKOMIIEHHE ¢ oOpa3mamu
OpPTraHWYECKHX BEIIECTB W MaTepuajaMd Ha HMX OCHOBE, MOJCITHUPOBAHME MOJIEKYJ OPTaHMYECKHX BEIECTB,
HaOJIIO/IeHNE M OMHCaHNE AEMOHCTPAMOHHBIX OMBITOB IO MPEBPALICHUIO OPTaHUYECKHUX BEUIECTB NMPH HarpeBaHUU
(maBneHue, OOYrIIMBaHNE W TOPEHUE).




Yriesoaopoasl

ANKaHBI: cOCTaB U CTpOCHHUC, TOMOJIOTMYECKUI pAd. Mertan u 3taH — HpOCTeﬁIHPIe MNpCACTAaBUTECIIN AJIKAHOB!:
(l)I/IBI/I‘leCKI/Ie M XMMHYECKHE CBOICTBa (peaKHI/II/I 3aMCIICHUA U FOpeHI/IH), HAaX0XXACHUC B MPHUPOAC, MOIYYCHUC U
MMPUMCHCHUC.

AJIKEeHBI: COCTaB U CTpOCHUC, TOMOJIOTHYECKHH pAa. DTUIIEH U IMPpONWJICH — HpOCTef/'II_HI/Ie MMpeaACTaBUTCIIN
AJIKCHOB! (1)I/I3I/I‘IGCKI/IG M XMMHYECKHE CBOMCTBa (peaKlII/II/I TUApUPOBAHMsA, TaJIOICHUPOBAHUA, TUApaTallnu,
OKHUCJICHHUA U HOJ'II/IMepI/I?)aHI/II/I), TMOJYYCHUC U IPUMCHCHUEC.

Ankanuensl: Oyramues-1,3 n merunOyranuen-1,3: ctpoeHne, BaXHEHIINE XUMHUYECKHE CBOMCTBA (peaKust
nonuMmepu3anuu). [lomydeHre CHHTETHYECKOTO KaydyKa ¥ Pe3HHBI.

AJIKHHBI: COCTaB M OCOOCHHOCTH CTpOCHU, TOMOJIOTHUECKHI pAaa. AHeTI/IJ'IeH — HpOCTeﬁI.HPIﬁ MpeaACTaBUTECIIb
AJIKMHOB: COCTaB, CTPOCHHUEC, (bmnqecm/le U XUMHYECKHE CBOMCTBA (peakunn TUApUPOBaHUs, T'aJIOTCHUPOBAHUAA,
Tuapartanunu, FOpeHI/IH), TMOJYUYCHUC U IIPUMCHCHUC.

Apensl. benzon: cocraB, crpoeHue, (U3MYECKME M XMMHYECKHE CBOMCTBa (pEakUM TajJOreHHpOBaHUS H
HUTPOBaHUs), IOIYy4YeHHE W IpUMEHeHue. Tonyon: cocmas, cmpoeHue, usuueckue u Xumuueckue ceolcmed
(peaxyuu eano2eHUpoOBanHUs U HUMPOBAHUSA), NOTYYeHUue U npumerenue. TOKCHYHOCTh apeHOB. ['eHeTHYecKkas cBA3b
MEXAY yriieBoAOpoAaMH, IMpUHAJIC)KAIIUMHU K pa3/IMYHbIM KiIacCaM.

[IpupoaHbie MCTOUYHUKH YriaeBopopooB. [lpuponublii ra3 u monyTHble HedTsHble ra3bl. Hedth u e
npoucxoxaenne. CriocoObl nepepaboTku He(TH: TEPErOHKa, KPEKUHT (TEPMHYECKUH, KaTaJIUTHYECKUI), TTHPOITH3.
[MpoaykTel epepabOTKH HEPTH, UX TPUMEHEHHUE B ITPOMBIIUIEHHOCTH U B ObITy. KaMeHHBII yroib U NpOAYKTHI €ro
nepepaboTKH.

OKCHEPUMEHTAIBHBIC METOAbl M3YUYCHUs] BELIECTB W WX MNPEBPALICHUH: O3HAKOMIJIEHHE C o0Opa3Lamu
IUIACTMACC, Kay4yKOB W pe3uHbl, Komiekuun «HedTe» 1 «Yroip», MOOeIMpoBaHHE MOJEKYN YIJICBOLOPOLOB U
raJoreHONpPOU3BOHBIX, IPOBEICHNE IPAKTUYECKON pabOThl: MONTy4eHHE STHICHA H U3y4EHUE ero CBOUCTB.

PacuérHrle 3agaum.

Brrancnenus mo ypaBHEeHUIO XMMUUYECKON peakuuy (Macchl, 00bEMa, KOIMYECTBA HCXOJHOIO BELIECTBA WITH
NPOAYKTa PEaKIHU M0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OFHOIO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB
peaxmmn).

KHCJIOPOZ[COIICP)KZ\H.IHC OpraHnveckKue CoeITuHECHUs

[penenbHble OXHOATOMHBIE CIUPTHL. METAaHON W 3TaHOJN: CTPOCHHUE, (H3MYECKHE M XMMHYECKHE CBOWCTBA
(peakuuy ¢ aKTHBHBIMH MeETaJIaMH, TaJlOr€HOBOJOPOJAMH, TOPEHHUE), IpUMEHEHHe. BomopoaHbie CBA3M MEXIy
MOJIEKyJIaMH CTIUPTOB. JleiicTBHE MeTaHOa U 3TaHOMa HA OPTaHU3M YEJIOBEKa.

MHOT0aTOMHBIE CIHUPTHL. DTUICHIIINKOIb U TJIMIEPHH: CTpOSHHE, (HU3MUECKUE U XUMHYECKHUE CBOMCTBA
(B3amMozeHCTBHE CO MICTOYHBIMH METaJUIaMF, KaueCTBEHHAs! peakilis Ha MHOTOATOMHBIE CITUpTHI). JlelicTBHe Ha
OpraHu3M 4enoBeka. [I[puMeHenne Taunepruaa 1 STHICHT KOS,

@DeHOM: CTpOCHHE MOJEKYJbI, (PU3UUECKIEe W XMMHUYECKHEe CcBoicTBa. TokcmuHOCTH (eHona. [Ipumenenne
(enoma.

Anprerunpl U kemowusl. DopManbIerull, aleTalbIeTHI: CTPOCHHE, (QU3NIECKHE M XUMHYECKHE CBOWCTBA
(peakii OKMCTICHHS U BOCCTAHOBIICHHS, KAUECTBECHHBIC PEAKIINN), TTOTyICHUE U IPUMEHECHNE.

OHHOOCHOBHBIG npeacIbHbIC Kap60HOBBIe KHUCJIOTHI. MypaBBI/IHaH U YKCyCHass KHCJIOTBI: CTPOCHUC,
(1)I/IBI/I‘IGCKI/I6 U XAMUYECKHE CBOMCTBA (CBOfICTBa, 06IIII/IG JUJI Kj1acCa KUCIIOT, pCaKIusg BTCpI/I(l)I/IKaIII/II/I), MOJY4YCHUC
" MPUMCHCHHUC. CTeapI/IHOBaH 1 OJICMHOBAA KUCJIOTBI KaK MPCACTAaBUTCIIN BBICIIINX Kap60HOBI>IX KUCIIOT. Mblna Kak
COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOKOIICC ,Z[CﬁCTBPIC.



CroxHble 3(UpBI Kak ITPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I Muponu3 cioxHBIX 3¢upos. Kupsl. ['naponms
xupoB. [IpuMenenue xxupoB. bruonorudeckas poib XKHUPOB.

VYrieBomsl: cocTaB, KiacCH(UKAIMs YIrieBOJAOB (MOHO-, AU- W MONMcaxapuabl). [J0K03a — MPOCTEHIIUIA
MOHOCaXapua: OCOOCHHOCTH CTPOCHUS MOJEKYJbl, (PU3MUYECKHEe W XHMHYECKHE CBOICTBa (B3aUMOJCHCTBUE C
rugpokcumom Menu(Il), okucieHMe aMMUAYHBIM pacTBOpoM oOkcuma cepebpa(l), BoccTaHOBIIEHUE, OpOXKEHHE
TJIIOKO3bI), HaXOXXJEHHE B NpHUpOZeE, NpUMEHEeHue, Ouonormdeckas poib. PorocuHTe3. DpyKTO3a Kak H30MeEp
TJTIOKO3BL.

Kpaxman u nemmonosa kak npupofHele nmonuMmepsl. CTpoeHHe Kpaxmana U HeTono3bl. Pusmdyeckue H
XMMHUYECKHE CBOMCTBA Kpaxmala (TUIPOJi3, Ka4eCTBEHHAs PEaKiusi ¢ HOIOM).

OKCcHepUMEeHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB W WX MPEBPAICHHWH: TNpoBeneHHe, HaONoJeHne H
OITMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAYeCTBEHHBIE PEAKIMH OJHOATOMHBIX CITHPTOB
(oxucnenue sraHona okcuaoMm Meau(Il)), MHOrOaTOMHBIX CIHMPTOB (B3aMMOJEHCTBUE TIHMIEPUHA C THAPOKCHIIOM
menu(Il)), anpaerunoB (OKHCIEHHME aMMHa4YHbIM pacTBopoM okcuna cepedpa(l) u ruapokcumom wmemu(lIl),
B3auMoJIeiicTBHE KpaxMana ¢ HOJOM), IPOBENICHHE IPAKTHIECKO paboThl: CBOMCTBA PACTBOPA YKCYCHOM KUCTOTBL

Pacuérnrle 3agaun.

BBIYKCICHHS 110 YPAaBHCHHIO XUMHUUECKOW peakIiy (Macchl, 00bEMa, KOJTHMUYSCTBA HCXOAHOTO BEIIECTBA WU
MpoAYKTa pCaKIu MO HU3BECTHLBIM MacCcCE, OG'I)éMy, KOHI/I‘{eCTBy OJHOIo M3 UCXOJHBIX BECIICCTB HJIH HpO}lyKTOB
peaximn).

A3oTCo/IepIKaIIie OPraHUUECKUE COCTMHCHHSI.

AMMHOKHCIIOTBI Kak aM(OTepHble OpraHudyeckue coenuHeHus. Pusnueckue W XUMHUYECKHE CBOHCTBA
aMHHOKHUCIIOT (Ha IpuMepe IIIHLIuHa). bronornueckoe 3HaueHe aMMHOKUCIIOT. [lenTuasl.

Benku Kak MpUPOIHBIC BEICOKOMOJICKYIISIpHBIC coenuueHus. [lepBudHast, BTOpHYHAS M TPETHYHAS CTPYKTypa
0enkoB. XUMHYECKUE CBOMCTBA OEITKOB: TMIPOJIN3, ACHATYPALUs, KAUeCTBEHHbIC PEaKIIMU Ha OJIKH.

OKCIIEPUMEHTAIbHBIC METOAbl W3YYCHUS BEIICCTB M WX IPEBPAILCHUN: Ha6HIO,Z[eHI/Ie U OIIMCAaHUC
AE€MOHCTPAIIMOHHBIX OIBITOB: ACHATYpalUs OENKOB Ipu Harp€BaHuM, BETHLIE pEAKIIUN OCIIKOB.

BLICOKOMOJIBKy.]IﬂprIe COCIMHCHMUSA

OCHOBHBIE TIOHSTHUSI XUMHU BBICOKOMOJIEKYIIAPHBIX COEIUHEHUNA: MOHOMED, TOJIMMEp, CTPYKTYPHOE 3BEHO,
CTENCHb MOIMMEPHU3AIMH, CPEedHAs MOJIEKyJIsipHas macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — MONUMepHU3alns U HOITUKOHIEHCALHS.

OKcIlepUMeHTATbHbIE METONBl W3YYEHUs BEMIECTB M WX TPEBPAIICHUH: O3HAKOMJICHHE C OOpasznaMu
MIPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, ITIACTMACC, KaydyKOB.

MexxnpeaMeTHbIe CBA3H.

Peanu3zanms MEXIIPEAMETHBIX CBSI3€H NP M3y4EHHM OpraHndeckod xumuu B 10 Kimacce ocymiecTBiseTcs
Yyepe3 MCHOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATHH, TaK M MOHITHH, SIBISIOIINXCS CHCTEMHBIMU IS
OTZAEIBHBIX IIPEAMETOB ECTECTBEHHO-HAYIHOTO [IUKJIIA.

OOmmue ecTecTBEHHO-HAYYHbIEC OHITHS: SBJICHHUE, HAYIHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIN3, CHHTES,
KaccuuKkanys, NepuogMIHOCTh, HAOIIOICHNE, N3MEPEHNE, IKCIIEPIMEHT, MOJICITUPOBAHHE.

dm3uka: MaTepusi, SHEPrus, Macca, aToM, 3JICKTPOH, MOJICKYIJIA, 3HCpFCTI/I‘ICCKI/H>’I YPOBCHb, BCIIECTBO, TEIIO,
06’BéM, arperaTtHoe COCTOSIHUC BCIICCTBA, (1)I/IBI/I‘ICCKI/IG BCJIMYMWHBI 1 CAWMHUIBI UX U3MCPCHUS.

Buonorus: kmerka, opraHmsM, Ouocdepa, oOMEeH BellecTB B oOpraHni3Me, (oTocHHTE3, OHOIOTHYECKH
aKTHBHBIE BemiecTBa (OEKH, yriaeBOAbl, KHUPbI, (PePMEHTHI).



Feorpa(blxm: MHHEpAJIbl, TOPHBIC TOPOJbI, MTOJC3HBIC HCKOMTACMbIC, TOILUINBO, PECYPCHI.

TexHomorus: MUIICBBIC MPOAYKTLI, OCHOBBI PAIIMOHAJILHOI'O MMUTAHWA, MOKOIINE CPEACTBA, JICKAPCTBCHHLIC U
KOCMETHUYCCKHE NTPCIIapaThbl, MATCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUH

XUMHUYECKUi 37eMeHT. AToM. SIIpo aroMa, M30TOMBI. DJIEKTPOHHAs 000J10YKa. DHEpreTHYecKue YpOBHH,
HOLypOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 37eMeHTbl. OCOOEHHOCTH paclpeeNieHHs 3JeKTPOHOB 10 OpOUTAIISIM B
aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAsI KOH(UTypalys aTOMOB.

Ilepronuueckuit 3akoH u Ilepuomuueckas cucrema xumudeckux sieMmeHToB [I. 1. MenneneeBa. Casi3b
NIEPUOANYECKOro 3akoHa U llepuonnueckoil cucreMbl XUMHUYeckux aneMeHToB Jl. M. MeHaeneeBa ¢ COBpEMEHHOM
TEOpUel CTpOEHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHWs CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX WUMHU
IIPOCTBIX U CJIOXKHBIX BEIIECCTB 10 I'PYIIIIaM U IEpHUOJaM. 3HaueHne MEPUOANIECCKOr'0 3aKOHA B pa3BUTHUU HAYKU.

CrtpoeHue BemiecTBa. XUMHUECKas CBS3b. Buabl XMMHUYeCKOH CBSA3M (KOBaJIGHTHAs! HEMOMSIpHAs U MOJSIpHas,
WOHHAsi, MeTajuindeckas). MexaHu3Mbl 00pa30BaHMsl KOBAJCHTHOW XMMHYECKOW CBsi3U (OOMEHHBI M JIOHOPHO-
akuenTopHblil). Bomopomnas cBs3b. BaneHtHocTh. JnekrpoorpunartenbHOCTh. CTeneHb OKHCIeHHS. OHBI:
KaTHOHBI U AHUOHBI.

BemiectBa MONEKYyNIIpHOTO UM HEMOIEKYJISIPHOTO CTPOCHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA. THIIBI
KPUCTAJUTHYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPHCTAITHYECKON PEIIETKH.

IonaTre o IucrepcHBIX cucTeMax. MCTHHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBas Jons BelecTBa B
pacTBope.

Kraccudukanus HeopraHuveckux coequHeHuid. HoMeHKIaTypa HeopraHW4ecKHMx BemecTB. ['eHeTmueckas
CBSI3b HEOPTAaHWYECKHX BELIECTB, MPUHAISKAIINX K Pa3IMUHbIM KIaccaM.

Xumundeckas peakiys. Kinaccupukanusi XUMUYECKHX PEaKIUil B HEOPraHMYECKOH U OPraHUYeCKON XHUMUH.
3aKOH COXPAaHEHHSI MACCHI BELIECTB, 3aKOH COXPAHEHUsI U IPEBPAILEHNS SHEPTUH MIPU XUMUIECKUX PEaKIUsIX.

CKopocTh peakiuyu, e€ 3aBUCHMOCTh OT pa3MUYHBIX (akTopoB. OOpaTHMble peakuuh. XHUMHYECKOe
paBHoBecue. DaKTOpbI, BIXAIOLIME HA COCTOSTHUE XUMUYecKOro paBHoBecHs. [Ipuniun Jle [larense.

Onexrponutuaeckas auccouuanys. CHibHbIE U cita0ble 31eKTponuThl. Cpena BOOHBIX PacTBOPOB BEIIECTB:
KHUCJIas, HeWTpaJibHasl, IEeTOYHASL.

OKHCIINTEIBHO-BOCCTAHOBUTEIBHEIC peaknuun.

OKCIIepUMEHTAIbHBIC METOMBl M3YYEHUS BEIIeCTB W WX TPEBpAIICHWHA: JAEMOHCTpAIWi TaOIuIl
«lepuonnueckas cucreMa xumuueckux saemeHToB . V. MeHneneeBa», u3ydeHHE MOAENEH KPUCTAJIMYECKUX
PEmETOK, HaOIroAeHNE
¥ ONHCaHWE JEMOHCTPAIMIOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3lIOKEHHE TEPOKCHAA BOAOPOAA B MPUCYTCTBHU
KaTajam3aTtopa, ONpEHeNICHHE Cpensl PacTBOPOB BEIISCTB C MOMOIIBIO YHHBEPCATHHOTO WHIMKATOPA, PEAKIIUH
HOHHOTO O0MEHaA), MPOBEICHNE PAKTHIECKOW paboThl «BnusHue pa3nuIHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxIwm.

PacuérHrle 3agaum.

Pacuérer mo YPaBHCHUAM XHUMHUYCCKUX peaKHHﬁ, B TOM YHCJIC TCPMOXHUMHUYCCKUC paC‘{éTLI, paC‘IéTLI C
HCIIOJIB30BAHUEM ITOHATHA «MaCCOBas A0JIA BEIICCTBA».



Heopranuueckasi xumust

Hemeramnel. IlonokeHue HemeTa/uioB B [lepHOAMYECKONM CHCTEME XHUMHYECKHX diieMeHTOB [l
. MennerneeBa 1 0COOCHHOCTH CTpOeHHs aTOMOB. dDuU3nUeckue CBOMCTBA HEMETAJIOB. AJUIOTPOIUS HEMETAIJIOB
(Ha mpuMepe KucIopoa, cepbl, Gochopa u yrirepoaa).

XHUMHYECKHE CBOICTBA BaXKHEHIIINX HEMETAIIOB (IaIOT€HOB, Cephl, a30Ta, (ocopa, yriiepona U KpeMHHUS) U
UX COCAMHEHHH (OKCHIIOB, KHCIOPOACOACPKAIINX KHCIIOT, BOTOPOAHBIX COSANHEHHH).

HpI/IMeHeHI/Ie Ba)KHEHMIIIMX HEMETAJIJIOB M UX CO@I[PIHGHI/If/i.

Mertamnsbl. Ilonoxenue merannoB B Ilepuoandeckoii cucreme xuMudeckux snemeHToB J[. . Menzeneesa.
Oco0EeHHOCTH CTPOEHMS JIEKTPOHHBIX 000J0UeK aToMOB MeTawioB. OOmue Qu3nueckue CBONHCTBA METAJIOB.
CruiaBel METAJUIOB. DJIEKTPOXUMHUYUECKHUIN Psijl HANIPSHKEHU I METalIoB.

XUMUUECKUE CBOWCTBA BKHCHIIMX METAJIOB (HATPUH, KaNWH, KaJablUi, MATHUH, aJTFOMAHHUM, [IMHK, XPOM,
JKEIe30, ME/Ib) U UX COCIMHCHHIA.

OOmmme crnocoObl moydeHus: MetaiioB. [IpuMeHeHne MeTasioB B ObITY M TEXHUKE.

OKcIlepUMeHTaIbHbIE METO/bl M3YYEHHUS BEIIEeCTB U MX MpPEBpallleHUd: U3ydeHue KOJUIeKUuu «MeTauibl u
CIIaBbl», O0OpasloB HEMETAUIOB, pEIICHHE OKCIIePHMEHTAJbHBIX 3aJady, HAOMIOAeHHE U  OMNUCAaHHe
JIEMOHCTPAIIMOHHBIX ¥ JIAOOPATOPHBIX OMNBITOB (B3aMMOAEHCTBHE THAPOKCHIA AIFOMHHUS C PACTBOPAMH KHCIIOT M
mienodei, KaueCTBEHHBIE PEAKIIMH HAa KATHOHBI METAJIJIOB).

PacuérHble 3a1a4n.

Pacu€rel Macchl BelecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM 00bEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKLUM BELIECTB, pacyéTbl Macchl (00bEMa, KOIMYECTBA BELIECTBA) HMPOAYKTOB
peaKLuy, €CIM OAHO U3 BELECTB UMEET IPUMECH.

XuMHUS M )KU3Hb

Ponp xumuu B 00ECHEYEHUH OSKOJIOTMYECKOW, DHEPreTHYECKOH M IHUINEBONH Oe30MacHOCTH, Pa3BUTUH
MenunuHbl. [IoHsITHE 0 HayIHBIX METO/IaX MO3HAHUS BEIECTB U XUMHUYECKUX PEaKLIUH.

IpencraBnenus 06 0OMMX HAYYHBIX IPUHIUIIAX MPOMBIIUICHHOTO TIOMyIeHHS BAXHEHUIINX BEIIECTB.

UYenoBeK B MHpE BEIIECTB M MAaTEpPHAJIOB: Ba)KHEHIIHME CTPOWUTENBHBIC MaTepHalibl, KOHCTPYKIIMOHHBIE
MaTepuajbl, Kpackd, CTEKJO, KepaMHKa, MaTepHalbl Ul SJIEKTPOHUKH, HAHOMAaTEpHAaJbl, OpraHHMYEeCKHE H
MUHEpaIbHbBIE YI00pEHUS.

XuMUs 1 3I0pOBbE YEIOBEKA: MPaBIiIa UCIIONB30BAHMS JIGKAPCTBEHHBIX MPENapaToB, MpaBmia O€30MacHOTO
HCIOJIB30BAHUS MIperapaToB OBITOBOI XAMHUHA
B IIOBCEIHEBHOM KU3HU.

MexxnpeaMeTHbIe CBA3H.

Peanm3zanmst MeXnpeaMeTHBIX CBs3el NpH mM3ydeHHH oOIeld W HeopraHmdeckod xmmuu B 11 Kiacce
OCYIIECTBIISIETCS YePE3 HCIIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYIHBIX MOHSITHH, TaK W MOHSITHH, SBISIOMINXCS
CHCTEMHBIMH JUIS1 OT/IENIBHBIX NPEMETOB €CTECTBEHHO-HAYIHOT O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC IIOHSATHSA: HAYYHBIA (DaKT, THUMOTE3a, 3aKOH, TEOPHS, AaHAIW3, CHHTE3,
KiaccuduKanys, TeprogMIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJIETTHPOBaHNE, U3MEPEHHE, SIBIICHHE.

dm3uka: Matepusi, SHEprus, macca, atoM, 3JJICKTPOH, IMPOTOH, HeﬁTpOH, HOH, H30TOI, PaJUOdAKTUBHOCTD,
MOJICKYJIa, BHCPFGTI/I‘IGCKI/II\/'I YPOBCHL, BCUICCTBO, TCIO, 06’BéM, arperaTHoe COCTOsAHUE BCUICCTBA, (1)H3quc1<ne
BCJIMYMHBI U €AUHUIIBI UX U3MEPCHUSA, CKOPOCTD.



Buonorus: KJICTKAa, OpraHu3M, 3KOCHUCTEMA, 61/100(1)6})3, MAaKpO- U MHKPOIJICMCHTbI, BUTAMHWHBI, oOMeH
BCIICCTB B OpraHrU3Me.

Feorpa(bm: MHWHEpAJIbl, TOPHBIC TOPOJbI, IMOJC3HBIC HCKOITIACMbIC, TOILUIMBO, PECYPCHI.

TexHomorus: XuMHU4YecKas IMPOMBINUICHHOCTb, MCTAJUIyprusd, IMPOU3BOJACTBO CTPOMUTCIIBHBIX MaTCpHalioB,
CEIIbCKOX03MCTBEHHOE MMpOU3BOACTBO, IMHUIICBAad IMMPOMBIIIICHHOCTD, (l)apMaIIeBTI/I‘{eCKaH MPOMBINUICHHOCTD,
MMPOMU3BOACTBO KOCMCTHYCCKUX IIpEeHapaToB, IPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
MPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.

IUDIAHNPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBI 10 XMMHUU HA BA30BOM VYPOBHE
CPEAHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaer TpeOOBaHHS K Pe3yJabTaTaM OCBOCHHS OOYYalOUIMMHECS IPOrPaMM CPEIHEro
ob1ero o0pa3oBaHusi (JINYHOCTHBIM, METAIPEAMETHBIM M MpenMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM st
pa3paboTKU IIAaHUPYEMBIX PE3yJIbTaTOB OCBOSHHUS MPOrpaMM CPEIHEro o0LIero o0pa3oBaHMs SBISCTCS CUCTEMHO-
ﬂeﬂTeHbHOCTHbIﬁ nmoaxon.

B cooTBeTcTBHM C CHCTEMHO-AEATEIFHOCTHBIM ITOIX0A0M B CTPYKTYpE JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS
npeaMeTa « XUMHUSD Ha yPOBHE CPETHEr0 00IIEro 00pa30BaHMs BBIICICHBI CICAYIOIINE COCTABIISIOLIHE:

OCO3HAaHHE OOYYaIOIIMMHUCA POCCHHMCKOM TIpa’kAaHCKOH HMIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOATEIBHOCTH U CAMOONPEAEICHHIO;

HaJIM4YnC MOTHUBAIIUA K O6y‘-I€HI/IIO;

LieJICHAIPaBJICHHOE pa3BUTHE BHYTPEHHHX YOEXKICHHWH JHMYHOCTH Ha OCHOBE KIIOYEBBIX LEHHOCTEH H
HCTOPHYECKUX TPAJAUIMN 0a30BOM HAYKH XHMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIMXCs PYKOBOICTBOBAThCS B CBOEH [EATENILHOCTH IEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, IIPUCYIIMMU IIETIOCTHON CHCTEME XHMHUYIECKOro 00pa3oBaHus;

HaJIMIHUE NIPaBOCO3ZHAHUA JKOJIOTHYECKOU KYJIbTYPBI U CIIOCOOHOCTH CTaBHTh 1UeIn U CTPOUTH XU3HCHHBIC
IIJIaHBI.

JIMgHOCTHBIE pE3YyNbTaTHl OCBOCHHSA TpenMeTa «XUMES» JOCTHTAIOTCI B EAWHCTBE Y4eOHOH U
BOCIIUTATEIbHON JEATENTPHOCTH B COOTBETCTBHH C TYMAaHHCTHYECKHUMH, COLMOKYIBTYPHBIMH, JIyXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSIMH W HWACATAMH POCCHHCKOT'O TPa)XTAHCKOTO OOINECTBa, NMPUHITHIMH B OOIIECTBE
HOPMaMH ¥ TIPaBIJIAMH TIOBENICHWS, CHOCOOCTBYIOIIMMH TIpOIleccaM CaMONO3HAHHA, CaMOPA3BUTHS W
HPAaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YJAFOIIIIXCS.

JImgHOCTHBIE PE3YyNbTaThl OCBOCHHSA TpenaMeTa «XUMHUS» OTPa)XaroT CPOPMHUPOBAHHOCTH  OMNBITA
MTO3HABATENBHON U MPAKTHICCKOMN JAEATENFHOCTH 00YUIAIOIINXCS [0 PeaTu3alliy MPUHATHIX B O0IIECTBE IIEHHOCTEH,
B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIUTAHNA:

OCO3HaHMS OOYYAIOIMIMMHKCS CBOMX KOHCTUTYIMOHHBIX MNpPaB W OOsS3aHHOCTEH, yBaXKEHHWS K 3aKOHY H
IIPABONOPAIKY;



OpEeACTaBJICHH O COIUAJIBHBIX HOPMAX U MpaBUJIaX MCKIIMIHOCTHBIX OTHOILICHUI B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘-IeCKOﬁ ACATCIIbHOCTH IIPU CO3JaHUN y‘{e6HI>IX MMPOCKTOB, PCIICHUN y‘le6HBIX
1 MMO3HABATCJIbHBIX 3a/1a4, BHIIMOJIHCHUN XUMHUYCCKUX SKCIICPHUMCHTOB,

CIIOCOOHOCTH IMOHHMMATh U IpUHUMATb MOTHBbBI, HAMEPCHHSA, JIOTUKY U ApryMCHTHI APYIUX IIpU aHaJIU3¢
Pa3JIMYHBIX BUIOB yqe6H01‘/'1 JACATCIIbHOCTHU,

2) NaTpHOTHY€CKOr0 BOCIIMTAHMSI:
LIEHHOCTHOT'O OTHOIIEHHS K HICTOPUYECKOMY ¥ HAyYHOMY HACJIEANIO OTEYECTBEHHON XUMMH;

YBaXCHUA K IPOLECCCY TBOPUYCCTBA B objactu TCOPHUHU N MNPAKTHYCCKOTO MPUMCHCHHA XHUMHUU, OCO3HAHUA
TOT0, 4YTO AOOCTHIKCHUA HAYKH C€CTb PE3YyJbTaT IJIUTCIbHBIX Ha6J'IIO]16HPIﬁ, KPOMOTJIMBBIX SKCIIECPUMECHTAJIbHBIX
TIOMCKOB, NOCTOAHHOI'O Tpyda y‘léHLIX 1 MPAaKTHUKOB,

HMHTEPECA U NO3HABATC/IIbHBIX MOTUBOB B MOJTYYCHUH W MOCJICAYIOUICM aHaJIN3¢ I/IH(l)OpMaHI/II/I O MEePEAOBLIX
JOCTHXXCHUAX COBPEMEHHOﬁ OTE€YECTBEHHOM XHUMMHH,

3) AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:
HpPaBCTBEHHOI'O CO3HAHUs, STHYCCKOT'O ITOBCICHMSA

CITI0COOHOCTH OLCHUBATh CUTyaluuu, CBs3aHHBIC C XUMHYCCKNMU SIBJICHUSIMH,
U NIPUHUMATH OCO3HAHHBIC PCIHICHUSI, OPUCHTHUPYACH HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHHUBAaTh CBOE IIOBEACHHE U TMOCTYIIKHM CBOHMX TOB&pPIH.lCﬁ C TIO3UITUN HpPaBCTBCHHBIX H
TIpaBOBBIX HOPM U OCO3HAHHE MOCIEICTBUI ITUX IIOCTYIIKOB;

4) popmupoBaHus KyJbTYPhI 310POBb:

NOHUMAaHMs ILIEHHOCTeHl 340poBOro M Oe3omacHoro obOpas3a >KWU3HHM, HEOOXOAMMOCTH OTBETCTBEHHOIO
OTHOLIECHHS K COOCTBEHHOMY (DM3UYECKOMY U IICHXHYECKOMY 310POBBIO;

coOmoaeH s NpaBiI 0€30IaCHOr0 OOpaleHus C BELIECTBAaMHU B OBITY, IIOBCEJHEBHOW KU3HH U B TPYHLOBOM
JIeATEIIbHOCTH;

MIOHMMAaHUs [IEHHOCTH NPAaBWJI MHAUBHIYAJHHOTO U KOJUIEKTHBHOTO 0€30I1aCHOTO IOBEIEHHS B CUTYalHsX,
YTPOXKAIOIIUX 37I0POBBIO M KHU3HU JIIO/IEH;

OCO3HAHMS NOCIEACTBHH M HENPHUATHS BPEIHBIX NPHBBYEK (YIMOTpeOJIEeHHs alIKOrois, HAapKOTHKOB,
KypeHHs);

5) TpynoBoro BocnuTaHuUs:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIHCKOM AeATENFHOCTH, OOIIECTBEHHO TIOJIE3HOM,
TBOPYECKOH H APYIUX BUAAX JIEATECITHHOCTH;

YCTAHOBKHM Ha aKTHBHOE y4aCTHE B PELICHUH MPAKTHYSCKUX 3a/1a4 COLUATbHON HATIPABJICHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIBI);

MHTEpeca K MPAKTUYECKOMY M3YUCHHMIO MPOQeCcCHil pa3IMdHOro poaa, B TOM YHCIIE HA OCHOBE MPUMEHEHHS
MIPEAMETHBIX 3HAHWH 110 XUMUH;

YBaXKEHUs K TPYAY, TIOAIM TPpyZAa U pe3ynbTaTaM TPYAOBOU AEATEIBHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYalbHOW TpacKTOpUM oOpa3oBaHus, Oymymieil mpodeccuu u
peanu3alui COOCTBEHHBIX JKU3HCHHBIX IUTAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMWUH,
HMHTEPECOB M MOTpeOHOCTEH 0011ecTBa;

6) IK0JIOrHYECKOro BOCIIMTAHUS:
9KOJIOTHYECKH I[EJIECO00PAa3HOr0 OTHOIIEHHS K MPUPOJIE, KAK HCTOYHUKY CYIIIECTBOBAHMUS JKU3HH Ha 3eMIe;

MMOHUMAaHUs TJIO0ATBHOTO XapaKTepa HKOJIOTMYECKUX IMPOOJIEM, BIIUSHHUS SKOHOMHYCCKHX IIPOIIECCOB Ha
COCTOSIHUE TIPUPOTHON U COLUATBHON CPEIBI;

OCO3HaHUuA HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA }IOCTI/I)KGHI/Iﬁ XUMUHN JId pCHICHUA BOIPOCOB PAllMOHAIIBHOI'O
IPpUPOAO0INOJIb30BAHUSA;

AKTUBHOTO HENpUATUS JEWCTBUI, NPHUHOCALIMX BpeA OKpYKarolled NpUpOAHOW cpede, YMEHHA
MIPOTHO3UPOBATH HEOJIATONPHUATHBIE KOJOIHYECKHE MTOCIIEACTBHS PENIPHHUMAEMBbIX JEHCTBUI M NPENIOTBPAIIATh
ux;

HaJInyus Pa3BUTOr0 HSKOJOI'MYCCKOro MBINUICHUS, 9KOJIOTUYECKOH KYyJIbTYypbl, OIbITa JACATCIIbHOCTU
9KOJIOTHYECKOM HarpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA HMHU B HOSH&BaTeHbHOﬁ, KOMMyHPIK&TPIBHOﬁ )51
COIMAIbHOM IMpaKTHKe, CIIOCOOHOCTH U YMEHUA aKTUBHO IPOTUBOCTOATH NACOJIOIN XeMoq)O6I/II/I;

7) IEeHHOCTH HAYYHOT'0 MO3HAHHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH |
00I1IECTBEHHOW TIPaKTHKH;

HOHUMAaHMS CIENU(HUKNA XUMHUHI KaK HAyKH, OCO3HAaHUA e€ posiu B (POPMHPOBAHMU PALMOHAIBHOTO HAy4HOT'O
MBIIUICHHUS, CO3AAHUH LIETIOCTHOTO MIPEICTABICHUS 00 OKpY’KarolleM MUpe Kak O €AMHCTBE IPUPOJIBI M YEIO0BEKa, B
MO3HAHUHU NIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHNH IPO0IeM COXpPaHEHHs IPUPOJHOIO PAaBHOBECHS;

yOKAEHHOCTH B 0COOOH 3HAYMMOCTH XMMHUH JJIsl COBPEMEHHON LMBWIM3ALUK: B €€ T'yMaHHCTHYECKOIl
HAINpPaBJICHHOCTH W BAXKHOM pOJM B CO3JJAHMM HOBOI 0a3bl MaTepHajbHOW KYJIbTYPbI, PELICHUH INI0OATBHBIX
npobJieM yCTOHYMBOIO PAa3BHTHs YEIOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYECKOM, MHUINEBOH W DKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTHU MEJUIIMHBI, 00ECIIEUYCHUN YCIOBUIl YCHEIIHOTO TPYyAa M SKOJIOTHUecKH KOM(OPTHOM
JKM3HM Ka)KIO0r0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONH TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTM METOMOB IIO3HAHUS, HCIONb3YeMbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIONB30BaTh MOMydaeMble 3HAHHUS Ul aHAM3a M OOBSCHEHHS SBJICHHUI
OKPYXAIOIIEro MUpa ¥ MPOUCXOAAIINX B HEM M3MEHEHHMH, yMEHHS JAeNaTh 00OCHOBAaHHBIC 3aK/IIOUCHHS HA OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIUXCS JAHHBIX C LEJBIO NOMYIEHHs TOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITCIIFHO HMCIOJIB30BAaTh XHMMUECKHE 3HAHUS UL pEIICHUSA Hp06J'ICM B PpC€aJIbHBIX
KU3HECHHBIX CUTYyallUsIX;

HMHTEPECA K TOZHAHUIO U HCCIIeI0BATEIhCKOM JCATCIIBHOCTH,

TOTOBHOCTH M CITIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY ITOIYYEHHIO
HOBBIX 3HaHHUH 10 XMMUH B COOTBETCTBHH C )KHU3HEHHBIMH MTOTPEOHOCTIIMH;

WHTEpeca K 0COOEHHOCTSIM TPy/Aa B Pa3UIHBIX cpepax mpohecCHOHaTbHOM e TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI



MeTaHpeZ[MeTHLIG PE3YJIbTAThl OCBOCHUSA yqe6H0r0 npeamera «XUMHS» Ha YPOBHE CpPCIAHETO O6HICFO
06p3.30BaHI/I$I BKJIFOYAIOT:

3HAYUMBIE I (POPMHUPOBAHUS MUPOBO33PEHUsI OOYUAIOIINXCS MEKIUCIHUIUTMHAPHBIE (MEKIPEIMETHBIE)
00IIIeHayYHbIE MOHATHS, OTPAXAOIIHME IEIOCTHOCTh HAYYHOW KApPTHHBI MUpA U CIEHU(PHUKY METOMOB MMO3HAHMS,
HCTIONB3yEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEHICCTBO, SHEPTHs, SBJICHUE, IPOIECC, CHCTEMa, HAYYHBIN
(akT, TPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHs, WCCICIOBaHHE, HAOIOJCHNE, HW3MEpEHUE,
9KCIIEPUMEHT U JAPYTHE);

VHUBEpCaJdbHbIC  ydcOHBIC  JielicTBHA  (TIO3HABATEIbHBIC,  KOMMYHHUKATHUBHBIC,  PETYJISATHBHBIC),
obecnieunBaromue GopMupoBanue (HyHKIIMOHATHHON IPAMOTHOCTH M CONUAIEHOW KOMITETCHIINU 00YJarOIIUXCS;

CIIOCOOHOCTh o6y11afonmxca HCIOJb30BaTh OCBOCHHLIC MCKANCHUITIIMHAPHBIC, MUPOBO33PCHUCCKNUEC 3HAHUA
1 YHUBCPCAJIbHBIC y‘Ie6HI)Ie I[eﬁCTBHH B ITIO3HABATEIILHOM 1 COHHaHLHOﬁ IMpaKTHUKeE.

MeTaHpeZ[MeTHBIe PEIYIbTATHI OTPAXKAIOT OBJIAACHUE YHUBCPCAJIbHBIMU y'-Ie6HI>IMI/I IIO3HAaBaTCJIIbHBIMU,
KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.T[alIeHI/Ie YHUBEpPCAIBbHBIMHA yqeﬁnban NMo3HaABaTC/JIbHBIMU HeﬁCTBHﬂMH:

1) 6a30Bble JJorUYecKue aeicTBUS:
CaMOCTOSITEIbHO (POPMYITUPOBATH U aKTYaIIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OMPEACIIATE HEIU ACATCIBHOCTH, 3a4aBast apaMEeTpPbl U KPUTEPUNU UX NOCTHIKEHHSA, COOTHOCUTD PE3YJIIbTAThI
JACATCIIBHOCTU C ITOCTaBJICHHBIMHU ILCIIAMHU,

UCII0JIb30BaTh [IPU OCBOCHUH 3HAHMI MPHEMBI JTIOTHUECKOTO MBIIUIECHHS — BBIAEIATh XapaKTepPHbIC MPU3HAKU
NOHATHH M YCTaHABIMBATH HMX B3aUMOCBS3b, HCIIONB30BAaTh COOTBETCTBYIOIIME IIOHATHA IS OOBSICHEHHS
OTZENBHBIX (PaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHHMS U KPUTEPHH VIS KIIACCH(HUKALIMHU BEIIECTB U XUMHUYECKHX PEaKLHii;
yCTaHaBJIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3U MEXY U3Y4aeMbIMH SIBICHUSIMH;

CTPOUTH  JIOTHYECKHE PACCY)KACHUS (MHAYKTUBHBIE, JCAYKTHBHBIE, IO aHAJIOTHWH), BBISIBIATH
3aKOHOMEPHOCTH M IIPOTUBOPEYHS B paCCMAaTPHBAEMBIX SBIICHHSX, (POPMYIMPOBATH BBIBOIBI U 3aKITIOYCHNS;

MPUMEHATh B IIPOIEcCe ITO3HAHMA, HCIOIB3YEMble B XHMHH CHMBOJWYECKHE (3HAKOBBIE) MOIIEIH,
peoOpa3oBbIBATh MOJIENBHBIC MPECTABICHNS — XUMUYECKHI 3HAK (CHUMBON) DJIEMEHTa, XUMHYecKas (opmya,
ypaBHEHHE XUMHYECKON PEeaKUuy — MPH PEIICHUH yIeOHBIX ITO3HABATEIBHBIX W MPAKTUUECKHUX 3a]ad, IPUMEHATh
Ha3BaHHBIE MOJENBHBIC IIPEACTABICHUS [UIA BBIABICHHS XapaKTEPHBIX MPU3HAKOB HW3yYaeMbIX BEHIECTB U
XUMUYECKHUX PEaKIMM.

2) 6a30Bble UCCJIeI0BATENbCKHE AeliCTBHS:
BJIQJICTh OCHOBAMHU METOJ/IOB HAyYHOI'O TIO3HAHUSI BEIECTB U XMMUYECKHX PEAKIIHIA;

q)OpMyJ'IPIpOBaTB Oean MW 3aJadd  HCCICAOBAaHHUA, HMCIIOJIb30BaThb IIOCTABJICHHBIE H CaMOCTOATCIIBHO
C(l)OpMyJ'H/IpOBaHHBIG BOIIPOCHI B KAYECTBEC MHCTPYMCHTA MO3HAHWA W OCHOBBI JJIs (bOpMI/IpOBaHI/ISI THUITIOTE3EI 110
MPOBEPKE NPABUIBHOCTH BBICKA3bIBACMbIX Cy)I(ﬂeHHﬁ;

BJIAZICTb HABBIKAMHU CAMOCTOATCIIBHOIO IUNIAHUPOBAHUA W TMPOBCACHUA YUCHHUYCCKUX OKCIICPUMCHTOB,
COBCPUICHCTBOBATh YMCHMUS Ha6J'IK),Z[aTL 3a XO0AOM TIponecca, CaMOCTOATCIIBHO MNPOrHO3UPOBATH €TI0 PE3YJbTaT,



(dopMynupoBaTh OOOOIIEHNSI M BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJILTATOB WCCIIEIOBAHMS, COCTABIISATH
000CHOBaHHBIN OTYET O MPOJIETaHHOM padoTe;

HpI/I06peTaTI> OIIBIT y‘leHH‘IeCKOﬁ HCCHG}IOBaTeJ’ILCKOﬁ n HpOGKTHOﬁ JACATCIIbHOCTH, IIPOSABJIATH CITOCOOHOCTH
U TOTOBHOCTb K CaAMOCTOATCIBLHOMY IMOUCKY METOHOB PCHICHHSA MPAKTUYCCKUX 3aja4y, NPUMCHCHUIO Pa3JIMIHbIX
METOJOB ITIO3HAHUAI.

3) pabora ¢ undopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHKAX MHPOpPMAIMU (HaydHO-TIOMYJISIpHAS JIUTEPaTypa XUMHIECKOT O
coJiepKaHusl, CIpaBOYHBIE MOCOOMS, pecypchl VHTepHeTa), aHaIM3MpOBaTh MH(GOPMAIMIO PA3IUYHBIX BUJIOB U
(hopM npencTaBiIeHus, KPUTHIECKH OIIEHUBATH €€ IOCTOBEPHOCTH M HETIPOTHBOPEYNBOCTH;

(l)OpMyJ'II/IpOBaTI) 3arpoCcol U MPUMCHATHL pas3iMdHbI€ MCETOAbl IPHU TIIOHMCKE H 0T6ope I/IH(i)OpMaHI/II/I,
HeO6XOZ[PIMOI>i JUJI1 BBITIOJTHCHU I y‘Ie6HLIX 3aaa4 OHpe}IeJ'IéHHOFO THIIA,

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BaHUsA I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOTHUA U Pa3JINYHBIX
TIOMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO BBIOMpATh ONTHMANbHYIO (QOpMYy NpeAcTaBlIeHUus] HHPOpManmMu (CXeMbl, TrpadukH,
JIMarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPENCTBA MPU padoOTe ¢ XMMHYECKOW MH(pOpMaluen: NPUMEHSTh
MeXNnpeaMeTHble ((pU3nYecKue 1 MaTeMaTHYeCKUe) 3HAKK U CUMBOITBI, (POPMYIIbL, a00peBHATYpBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U HpeO6pa30BbIBaTb 3HAKOBO-CUMBOJIMYCCKHUE CPEACTBA HATJISATHOCTH.
OsJaajgeHue YHUBEPCAJIBHBIMU KOMMYHUKATUBHBIMHA JIeHCTBUSIMM:

3a]aBaTh BOIIPOCHI o CYIECTBY o0cyx1aeMoi TEMBI B xoze Juanora
W/WIM JAUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYIHPOBaTh CBOM TNPEHAJIOKEHHS OTHOCHTEIBHO BBIIOJHEHHS
NIPEAJIOAKEHHOM 3a/1a4H;

BBICTYNATh C IIPE3CHTAIMEN PE3yIbTaTOB O3HABATEILHON JAEATEIPHOCTH, MOTYUYEHHBIX CAMOCTOATENBHO HIIH
COBMECTHO CO CBEPCTHHKAMHU IIPH BBIMOJHEHUM XHUMHYECKOIO 3KCIHEPUMEHTa, IPaKTHYECKOH paboTel TI0
HCCIIEIOBAaHUIO CBOIMCTB HM3yYaeMBIX BEIIECTB, pealM3alMd y4eOHOro NHpoeKTa M (OpMYIHPOBAaTH BBIBOABI
M0 pe3yJabTaTaM IPOBEIACHHBIX HCCICHOBAHMI IMyTEM COIIACOBAHMS TO3UIMI B XoJe OOCYXKAeHHs u OOMeHa
MHEHUSIMH.

OsaajgeHue YHUBEPCAJIBbHBIMHU PEryJsiTUBHBIMH JedCTBUSIMM:

CaMOCTOSTEIBHO IUTAHUPOBATh U OCYIIECTBILATH CBOIO TIO3HABATENBHYIO IEATENbHOCTD, ONpeNessis € Helnu ’
3aJ]a4d, KOHTPOJIHMPOBATh M II0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IpelaraeMblii aJrOpUTM JIEeHCTBHH IpH
BEHITIOIHEHUH YYeOHBIX M HCCIENOBATEIbCKUX 3a]ad, BRIOMpaTh HamOonee >PPEeKTUBHBINA CIIOCOO WX pEIICHHUS C
Y4ETOM MONYYESHUS HOBBIX 3HAHHH O BEIECTBAX M XUMUYECKUX PEAKLMX;

OCYHIECTBIIATH CAMOKOHTPOJIb CBOCH IEATEIIFHOCTH Ha OCHOBE CaMOaHajIr3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATDBI
10 KJIACC
[IpeamerHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHndecKast XUMUsD» OTPaskKaroT:

c(OpMHUPOBAHHOCTH MPEICTABICHUA O XMMHUYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MHDA,
polMM XWMHUM B IIO3HAHWM SIBJICHWH TPHPOABI, B (HOPMHPOBAHMHM MBIIUICHUS M KYJIbTYPHl JHYHOCTH, €&
(YHKIIMOHANGHONH TI'PaMOTHOCTH, HEOOXOAMMOW JUI PpEIIeHHS MpPaKTHYECKHX 3a7a4 ¥ OKOJIOTHYECKH
00OCHOBaHHOT'O OTHOIIEHNUS K CBOEMY 3/I0POBBIO M IPUPOIHOH Cpese;



BIIQJICHUC CUCTEMOW XUMHWUYECKUX 3HAHHMA, KOTOpas BKIFOYACT: OCHOBOTIOJIATAIOIINC MOHITHS (XUMUICCKUI
AJIEMEHT, aTOM, 3JICKTPOHHAsh 000JI0YKa aTOMa, MOJICKYJa, BaJICHTHOCTb, DJICKTPOOTPUIIATEIHLHOCTD, XUMUICCKas
CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTass W COKpamIéHHAs), MOJIb, MOJSIpHAs Macca, MOJLIPHBIA OO0BEM,
YTIACPOMHBIN CKeJeT, (PyHKIMOHABHAS TPYIa, PaTuKall, H30MEPHs, H30MEpPhl, TOMOJIOTUIECKUAN PsJl, TOMOJIOTH,
YIIE€BOAOPOABI, KHCIOPOA U  a30TCOAEpXKAIIUE COEIUHEHUS, MOHOMEp, IONHUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCTUHCHWS); TEOPUH W 3aKOHBI (TEOpPHsl CTPOCHHS OPTaHWYECKHX BeEHIeCTB A.
M. byrnepoBa, 3aKkOH COXpaHEHHs] MAacChl BEILECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE MTOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBIICHUH,
(hakTOJIOrMYECKHE CBEIACHHUS O CBOMCTBAaX, COCTaBe, IMOIYYCHHU M OE30IaCHOM HWCIOIB30BAHUH Ba)KHEHIITHX
OpPraHUYECKUX BEIICCTB B OBITY U IMPAKTUUCCKON JCATEIIEHOCTH YCIOBEKA;

c(OPMHPOBAHHOCTh YMCHHI BBISBJISATH XapaKTEpHBIC MPU3HAKA MOHATHHA, YCTaHABIMBATH WX B3aHMMOCBS3b,
HCIONIb30BaTh COOTBETCTBYIOUIME TOHSATHS MPU OMHCAHUM COCTaBa, CTPOCHHSI W MPEBpPAIEHUH OpraHuYecKuX
COEIMHEHU;

c(OPMHPOBAHHOCTh YMCHHU HUCIONB30BATh XUMHUCCKYIO CHMBOJUKY JUIS COCTaBJIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOW) (hOpMyS OpraHMYECKHUX BEIICCTB U YPABHCHUN XUMUYECKUX PEaAKIIUH,
MU3TOTABJIMBATh MOJEIM MOJIEKYJ OpraHMYeCKUX BEIIECTB M  WUIIOCTPAllMMd WX  XUMHYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOEHMUS;

c(OpMHUPOBAHHOCTh YMEHHUH yCTaHABJIMBATh MPUHAJIEKHOCTh M3YYEHHBIX OPraHWYEeCKUX BEIECTB M0 WX
COCTaBY M CTPOEHHMIO K ONPEAENEHHOMY KIacCy/Tpylie COeIUHEHUH (YTIeBOAOPOABI, KUCIOPO U a30TCOAepXKaIIue
COEIIMHEHUS, BBICOKOMOJIEKYJISIPDHBIE COEAMHEHHs), JaBaTh MM Ha3BaHUSA II0 CHUCTEMaTHYeCKOW HOMEHKJIAType
(IUPAC), a Taxke NpUBOAWTH TPUBUAJIbHBIC HA3BAHUs OTACNBHBIX OPraHWYECKHX BEUIECTB (ITWIICH, MPOIIHJICH,
alleTHJICH, STHJICHIJIMKONb, TJIHIEPHH, (QeHon, (opMaibIerni, aleTaubjIeruji, MypaBbHHAs KHCIIOTa, YKCYCHas
KHUCJIOTa, OJIEMHOBAs KUCIIOTA, CTeapHHOBAs KUCIIOTA, INII0K03a, PPYKTO3a, KpaxMaJ, LeJUTN03a, TTIHIHH);

cOpMUPOBAHHOCTE YMEHHS ONPEAENATh BHUIABI XHMHYECKOH CBSI3M B OPraHMYECKHX COCJUHEHUSX
(omuHApHBIC U KpaTHBIE);

cOpMUPOBAHHOCTE YMEHUS HPUMEHATH IIOJOKCHUS TEOPUH CTPOCHHS OpPraHWYECKHX BEIIECTB A.
M. ByrnepoBa a1 0OBsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHs
Macchl BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOCHHUE, (H3MUYECKUE M XUMHYECKHUE CBOWCTBA
TUMNHAYHBIX TPEICTABUTENEH pa3IMYHbIX KJIACCOB OPraHMYeCKHX BelIecTB (MeTaH, 9TaH, JTHICH, MPOIHJICH,
arietwieH, OyramueH-1,3, merwnOyranueH-1,3, OeH305, METAHON, 3TaHOJN, STHJICHIJIMKONb, TIHUIEpHH, (eHo,
alleTaNb/IeTU]l, MypaBbHHAS M YKCYCHAsl KHCJOTBHI, TIJIFOKO3a, KpaxMal, IeJUII0JI03a, aMHHOYKCYCHasl KHCIIOTa),
WLTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIy HUMH YPaBHEHHSIMHA COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHd C
HCIIONIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

chopMUPOBAHHOCTH YMEHHMS XapaKTEePH30BaTh HCTOYHHKHU YIJIEBOIOPOIHOTO ChIPhs (HE(Th, IPUPOTHBIN Ta3,
YTOIIB), CIIOCOOBI UX MepepaOdOTKU U MPAKTHYIECKOE MPIUMEHEHHE MIPOAYKTOB MepepadoTKy;

cOpMUPOBAHHOCTE yYMEHHWH NPOBOAWTH BBIYMCICHHS 10 XHMHYECKUM YypaBHEHHMsSM (Macchl, 00BEMa,
KOJIMYECTBA MCXOMHOTO BEIIECTBA WM NMPOAYKTA PEaKLHH IO U3BECTHBIM Macce, 00bEMY, KOINYECTBY OIHOTO M3
HCXOHBIX BEIIECTB
WA TIPOIYKTOB PEAKIUH);

c(OpMHUPOBAHHOCT YMEHHWH BIaJETh CHCTEMON 3HAHMM 00 OCHOBHBIX METOAAX HAYYHOTO ITO3HAHUS,
WCTIONB3YEMBIX B XMMUH IIPH U3YUCHUH BEIIECTB U XUMHUUYECKHX SIBIICHUH (HAOIOAEHNE, N3MEPEHNE, SKCTIEPUMEHT,
MOJICTTMPOBAHNE), HCIIOIH30BaTh CHCTEMHBIC XHMWYECKHE 3HAHWSA MUl TPHUHATHS PEIICHHH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH M NX NPUMEHEHHEM;

c(pOpMHUPOBAHHOCTh YMEHHMH COOJIIOAATh NMPAaBMIIA IONH30BAHMUSA XUMHUYECKOH MOCYHOH M J1a00paTOpHBIM
000py/IOBaHMEM, a TAKKe MpaBUia OOpaIIEHNs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU TIO BBITOTHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIIBITOB;

C(bOpMI/IpOBaHHOCTL yMeHPIfI IJIAaHUPOBATh W BBIIIOJIHATH XAMHUYICCKHMN OKCIICPUMCHT (HpeBpaHICHI/IH
OPraHNYCCKUX BCIICCTB IPU HAIrpC€BAHUU, MOJYUYCHUC STUJIICHA U U3YUYCHHUE CTO CBOP’ICTB, Ka4CCTBCHHBIC PCAKIHNHN



OpraHN4CeCKUX BCHICCTB, ACHATypalusa 0enIKoB Opu HArpeBaHWM, LBCETHBIC PCAKIUNH 6CJ'IKOB) B COOTBCTCTBUU C
npaBWJIaMu TCXHUKHU 0e30macHOCTH npu O6paIII€HI/II/I C BCOICCTBAMH H J'Ia60paT0pHLIM 060pyI[OBaHI/IeM,
OpeACTaBJIATh PE3YIbTAThI XUMUYCCKOI'O SKCIICPUMCHTA B (1)OpM€ 3aIIMCH ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX peaKHI/II\/’I u
(l)OpMyJ'II/IpOBaTI) BBIBOJIbI HA OCHOBEC 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHH KPHUTHUYECKH aHAIM3UPOBATh XMMHUUECKYI0 HH(OpMALUIO, TONy4aeMylo W3
Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHGopmanuy, MHTEpHET 1 Npyrux);

c(OpMHUPOBAHHOCTh YMEHUH COONIONAaTh MpaBUia SKOJOTMYECKH IIENeco00pa3HOro IMOBEJACHUS B OBITY U
TPYIOBOH AEATENHHOCTH B LENSX COXPAaHEHHUs] CBOETO 370POBbs M OKPY)KAroOIIeWd NMPHUPOIHON Cpedbl, OCO3HABATH
OITACHOCTh BO3JICWCTBHSI Ha JKUBBIE OPraHU3MBI OIPEAEIEHHBIX OPTaHMYECKMX BEIIECTB, MOHMMas CMBICI
niokazatesst [1J1K, mosicHATh Ha mpUMepax CriocoObl YMEHbBIIEHHS U MPEJOTBPAILEHUST X BPEIHOTO BO3ICHCTBUS Ha
OpraHHU3M YeJOBEKa;

JJIs1 o6yqa10mnxc;1 C OIrpaHNMY€HHBIMU BO3MOXKXHOCTAMU 3JI0POBbs: YMCHUEC MPUMEHATH 3HAHUA 00 OCHOBHEIX
JOCTYIIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYCCKUX HBJ'IeHHﬁ;

JUIsL CNeTBIX M CHa0OBHAAIIMX OOYyYalONIMXCA: YMEHHE HCIONIB30BaTh Pelbe(hHO-TOUCUHYIO CHCTEMY
o6o3HaueHni JI. Bpaiiist 1uist 3armucn XuMHIecKHX GopMyiL.

11 KJIACC
[IpenmeTtHbIe pe3yNbTaThl OCBOEHHS Kypca «OO0I1as 1 HeopraHuuecKas XUMHsD) OTPa)arorT:

Cc(OPMHUPOBAHHOCTH TPEJCTABICHUH: O XUMHYECKOW COCTaBIISIIONIEH €CTeCTBEHHO-HAYYHOH KapTUHBI MUPA,
pONM XMMHUM B IIO3HAHWW SIBIEHHH TPHUPOABI, B (OPMHUPOBAHMM MBIIUICHHS W KYJIbTYPhl JHYHOCTH, €€
(YHKIMOHANIBHOM TIpaMOTHOCTH, HEOOXOAMMOH JUIi pEIIeHHS NPAKTHYECKHX 3aJad U DKOJOTHYECKU
00OCHOBaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U IPUPOIHON cpee;

BJIaJICHUE CHCTEMOW XMMHUUYECKUX 3HAHHH, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE MOHATHSA (XUMHUYECKUI
3JIEMEHT, aTOM, H30TOI, S-, p-, d- 3IEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKYyJa, MOJIb, MOJISIPHBI 00BEM,
BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTb, CTENEHb OKUCIICHUS, XHMMHUUYECKas CBs3b (KOBaJICHTHAs, HOHHas,
MeTaJUTMueCcKasi, BOJOPOAHAs), KPUCTAIIMYECKasl PElIETKa, TUMbl XMMHUUYECKUX PEAKIUH, pacTBOp, 3JIEKTPOJIUTSI,
HE3JIEKTPOJIUTEI, DJICKTPONUTHYECKAs] JUCCOLMALUS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHMHYECKOH
peaKkuuy, XMMHUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHs NIEKTPOIIUTUIECKOM TUCCOIMAIINN, IEPUOJUUECKUN
3akoH [[. . MeHzeneeBa, 3aKOH COXPaHEHUS] MacChl BEIIECTB, 3aKOH COXPAaHEHUS M NPEBpAIlECHUs SHEPTUH TPHU
XMMHUYECKHUX PEaKIUsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B
OCHOBE MOHUMAHHS IPHIMHHOCTH U CUCTEMHOCTH XHUMHYECKHX SIBJICHHH, (DaKTOIOrHYeCKHe CBEICHUS O CBOHCTBAX,
cOCTaBe, IONY4eHUHM M Oe30IaCHOM HCIIONb30BAaHHM BAXKHEHMIINX HEOPraHWYEeCKHX BEIIeCTB B OBITY H
MIPaKTHYECKOH AEATETbHOCTH YETI0BEKa;

c(OpMHUPOBAHHOCTh YMEHHUI BBIABJIATH XapaKTEPHbIC NMPU3HAKN MOHITHH, YCTaHABIMBATH MX B3aHMOCBSI3b,
HCTIONB30BaTh COOTBETCTBYIOIINE MOHATHS MPH ONMCAHUH HEOPTaHMYECKHUX BEIIECTB M MX MPEBPAIlCHNUI;

c(OpMHPOBAHHOCTh YMEHHH HCIIOIH30BATh XMMHUUECKYIO CHUMBOJIMKY JUIS COCTaBJIECHHA (OPMYI BELIECTB U
YpaBHEHHH XHMHUYECKHX peakmmi, cucremarnyeckyio HoMmeHKNIaTypy ([UPAC) wu TpuBmanbHbIe Ha3BaHUSA
OTJENBHBIX HEOPTaHMYECKUX BEIIeCTB (yrapHbBIN ra3, YIJIEKHCIBIH ra3, aMMHaK, TaméHas H3BECTb, HeraméHas
N3BECTh, MMTHEBAsI COAA, INPUT U IPYTHE);

c(pOpMHUPOBAHHOCT YMEHHMH OIPEIEISATh BAJEHTHOCTh M CTENEHb OKHCICHUS XUMHYECKHX 3JIEMCEHTOB B
COEIMHEHUSIX PA3IMYHOTO COCTAaBAa, BUJ XUMHUUECKON CBSI3M (KOBaJICHTHAs, HOHHAS, METaJUTMUECKas, BOAOPOHAS) B
COEIMHEHMSIX, TUN KPHUCTAJUINYECKON PpEmETKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJIEKYNSIpHAs, HOHHas,
METaJUTMYECKas), XapaKTep Cpeapl B BOMHBIX PACTBOpaX HEOPTaHWIECKUX COEMHEHHH;

c(OpMHUPOBAHHOCTH YMEHMI YCTAHABIUBATH MPUHAJICKHOCTE HEOPTaHMYECKHX BELIECTB IO MX COCTaBy K
OIIpeIeTIEHHOMY KJIacCy/TpyIIe COeIMHEHUH (IPOCTHIE BEUIECTBA — METAJUIBl M HEMETAIIIbI, OKCH/IBI, OCHOBaHMS,
KHCITOTHI, aM(OoTepHBIE THAPOKCH/BL, COITH);

C(l)OpMPIpOBaHHOCTL yMeHI/Iﬁ PACKpPBIBATL CMBICIT TECPUOANYCCKOrO 3aKOHaA I[ n. MeH,Z[CJ'ICCBa n
AEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYTO, O6I>$ICHI/ITCJ'IBHYIO 1 IPOTHOCTHUYECKYIO q)yHKIII/II/I;



c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh JICKTPOHHOE CTPOCHUE aTOMOB XHUMHUYECKUX AJIEMEHTOB 1—4
nepuogoB Ilepuonnueckoil cuctembl xumudeckux snemeHToB JI. M. MenneneeBa, ucnonb3ys MOHATUA «S-, p-, d-
AJIEKTPOHHBIC OpOUTANINY, «IHEPTETHUCCKUEC YPOBHM», OOBACHATH 3aKOHOMEPHOCTH W3MCHCHHUS CBOWCTB
XUMHUYECKUX BJIEMEHTOB W WX COCAUHEHMM MO mepuojaM U rpynmnaMm llepuonuyeckoil CHCTEMBl XUMHYECKUX
anementoB J[. . Menneneesa;

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ XapaKTCpUu30BaTh (OHI/ICLIBaTI)) 06IJII/I€ XHMUYECKUE CBOMCTBA HCOPraHN4CCKUX
BCHICCTB Ppa3IMYHBIX KJIACCOB, IMOATBEPKIAATH CYHICCTBOBAHUC TEHETUYECKON CBs3U MCKAY HEOPraHn4CcCKUMU
BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIIIUX XUMHNUYCCKUX peaKHHﬁ;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUICCKHE PEAKIMHU 10 PA3JIMYHBIM TPU3HAKAM (JUCITY H
COCTaBy pEarupyrOIIUX BEIIECTB, TCIUIOBOMY 3(h(EKTY peakiMy, W3MEHCHUIO CTETCHEH OKHCICHHS 3JICMCHTOB,
00paTUMOCTH PeaKIMy, YHacTHIO KaTallu3aTropa);

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ COCTAaBJIAThL YPABHCHUSA peaKHI/Iﬁ Ppa3JIMYHBIX TUIIOB, MOJHBIC U COKpaH_IéHHLIe
YpaBHCHUA peaKHI/Iﬁ HMOHHOI'O 06MeHa, Y4uThIBasd yCJIOBUA, MPU KOTOPBIX 3TU PCAKIUN UAYT 1O KOHIA,

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ MpOBOAUTL PECAKINU, MOATBEPKAAIOUINC KayeCTBEHHEIN COCTaB Ppa3JINIHbIX
HCOPraHMYCCKNUX BCIIECTB, pPACIO3HABATH OIIBITHBIM HyTéM HOHBI, MPUCYTCTBYIOLNIMEC B BOAHBLIX pacTBOpax
HECOPTaHNYCCKUX BCHICCTB,

COPMHUPOBAHHOCT, YMEHHMH PACKPHIBATH CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHTENBHBIX  pEaKIUit
HIOCPENICTBOM COCTABJICHUSI AJIEKTPOHHOTO OaljlaHCa 3THX PEaKIUid;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCHMOCTbH CKOPOCTH XHMHYECKOH pEakIMH OT pa3iHYHbIX
(hakTOpOB; XapaKTep CMEIICHUS XUMHUECKOI'0 PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBHS (TPHUHIIMIT
Jle aTenke);

chopMUPOBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHUECKUE MTPOLECCHI, JeKaIlie B OCHOBE IPOMBIIUICHHOTO
NOJTy4eHHsl CEPHOM KHUCIOTHl, aMMHaka, a Takke C)OPMHUPOBAHHOCTh NpeACTaBICHHH 00 OOIMX Hay4HBIX
NPUHIMIIAX U KOJIOTHYECKHX MpodiIeMax XMMHUYECKOro NPOU3BOACTBA,;

copMUPOBAHHOCTE yMEHHH NPOBOAWTH BBIYUCIECHHS C MHCIONB30BAHMEM MOHATHSA «MaccoBas IO
BEILECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHUH I'a30B IPU XMMHYECKHX PEaKIHAX, MAcChl BeIlecTBa WIH 00bEMa
ra3oB II0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WIN 00bEMY OIHOTO M3 y4aCTBYIOLIMX B PEAKIMU BEILECTB,
TernoBoro 3¢ ¢ekra peakuud Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEIIECTB, MPEBPALICHHUS U COXPAaHEHUS
SHEPIHY;

copMUPOBAHHOCTH YMEHHH COOJIONATh IpaBHia IOJB30BAaHHMSA XMMHYECKOH MOCYHOW M J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe IpaBuia OOpalIeHHs C BELIECTBAMH B COOTBETCTBHU C MHCTPYKLHSMH II0 BBIOTHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIIBITOB;

cOpMUPOBAHHOCTE YMEHHMIl IUIAHUPOBATH W BBINONHATH XHMHYECKHH OKCHEPHMEHT (pa3iioKeHHE
MEepPOKCHAa BOAOPOJA B IPUCYTCTBHM KaTalu3aTopa, OINpeNelieHHe Cpelbl PacTBOPOB BELIECTB C IOMOLIBIO
YHUBEPCAJIBHOI'O HMHIUKATOpA, BJIMSHUE DA3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOW PpEaKIMu, PeaKuH
HOHHOrO OOMEHa, KauyeCTBEHHBIE peakUuu Ha cyiabdaT-, KapOOHAT- W XJIOPHUA-aHUOHBl, Ha KaTHOH aMMOHMS,
pelIeHne SKCIIEpUMEHTANBHEIX 3a1ad 1mo TemMaM «Metamwiel» u «Hemeramuisny) B COOTBETCTBHH C IIPaBUIIAMH
TEXHUKH O€30MacHOCTH TpHU OOpalIeHWH C BEImECTBAMH U JIAOOPATOPHBIM OOOpYIOBAaHHEM, MPEACTaBISITH
pe3ynabTaThl XMMHYECKOTO OSKCIEepUMEHTa B (OpMe 3amHCH ypaBHEHHH COOTBETCTBYIOIIMX pEaKIHd H
(OpMyITUpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIBTATOB;

c(OpMHPOBAHHOCTE YMEHHMH KPHUTHYECKH AaHAIN3UPOBATH XMMHUYECKYIO HH(OPMALMIO, TOMyYaeMylo W3
Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOW KOMMYHHUKaNWH, VIHTEpHET U Opyrux);

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIO,HaTB npaBujia SKOJIOIMYCCKU uenecoo6pa3H0r0 IIOBCIACHHUA B 6I>ITy u
pr[l()BOﬁ JACATCIIBHOCTU B LECIAX COXpPaHCHHS CBOCTO 3J0POBbA U Opr)KaIOHICﬁ HpHpOHHOﬁ Cpeabl, OCO3HABATH
OIIaCHOCTb BOBﬂeﬁCTBHﬂ Ha JKHUBBIC OpPraHU3MbI OHpe,Z[CJ'IéHHBIX BCIICCTB, IMOHHMMas CMBICJI ITOKa3aTciisd HI[K,
MNOSACHATH Ha IMpUMEPAX CITIOCOOBI YMCHBIICHHUA W TOPEAOTBPALICHUSA WX BPEAHOIO BOBZ[GﬁCTBPI?I Ha OpraHu3sm
YCJIOBCKaA,



JJIA 06y‘laIOHII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3I0POBb: YMCHUEC IIPUMEHATL 3HAHUA 00 OCHOBHBIX

JOCTYIIHBIX METOJAaX MO3HAHHWS BCIIECTB U XUMUYCCKUX ﬂBHeHHﬁ;

JJIA  CICIIBIX H CJ'I3.6OBI/I)1$IHII/IX 06yqa10m1/1x0ﬂ: YMEHHE UCIOJIb30BaTh pen},e(bHO—ToqeqHyfo CUCTEMY

o6o3nauennit JI. Bpaiiist 1uist 3armiucn XUMHIEeCKUX OpMyIL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM (wnpposnie)
/i g S Beero Kourpoububie| [IpakTuyeckue 00pa3oBaTelbLHbIe
porp padoTbI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XHMHHU
[Ipeamer
OPraHNu4ecKou
|| K. Teopis ; BuGimotexa LIOK
' P https://myschool.edu.ru/
OpraHUYECKUX
coequHeHui A. M.
byrneposa
‘ Hroro no paspeny ‘ 3 ‘
‘ Pasznes 2. YriieBoaopoanbl
[IpenenvHbie
71 %eio OOl — ’ bubnuorexa [JOK
aRA JIOPOA https://myschool.edu.ru/
aJIKaHbI
Henpenenbubie
YTJIEBOJOPO/IbI: bu6moreka [IOK
2.2 6 1
aJIKCHBI, aJIKaIMCHBI, https://myschool.edu.ru/
aJIKUHBI
73 ApoMaThdeckue ) bubnuoreka [JOK
"~ | yrineBogopoasl https://myschool.edu.ru/
IIpuponusie
5 4 | NCTOUHUKH 3 1 bubnuoreka [JOK
" | yIJ1€eBOAOPOIOB U UX https://myschool.edu.ru/
nepepaboTka
‘ Hroro no pasueny | 13 |

‘ Paspnen 3. Kuciiopoacoaep:xamnue opranniecKkue coeAHHEHUs

bu6mmoreka [JOK
3.1 | CrmprsL. Deon 3 https://myschool.edu.ru/
AnbOeruanl.
39 KapOoHoBebie 7 1 bubnuorexa [IOK
| kucaoTel. CHOXKHEBIE https://myschool.edu.ru/
3UpHI
‘ 3.3 ‘ Yruesonsl ‘ 3 | 1 bubanorexa LIOK




https://myschool.edu.ru/

‘ Hroro no pasaeny ‘

13 |

‘ Pasnen 4. A3orcoaep:kamme opranndeckue coeMHEHUs1

4.1 iﬁﬁi?ﬁncnmm 3 bubmorexa [IOK
. . https://myschool.edu.ru/
benknu
‘ Hroro no pazuneny ’ 3 ’

‘ Pasznea S. BoicokoMoJIeKYJISIpHbIE COCAUHEHUS

51 [Tmactmaccsr. ’ bu6mmoreka [IOK
| Kayuyku. BosokHa https://myschool.edu.ru/
‘ Hroro no pasneny ’ 2 ’
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2
I[TPOI'PAMME
11 KJIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0OB U TeM (wipposbie)
w/m| PA3A Beero Konrpoasubie| [IpakTuyeckue 06pazoBaTeNbLHbIE
NporpamMmmMbl padoThI padoThbI pecypebI
Pasznes 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aToMOB.
[Tepuonuueckuii
3aKOH B
1.1 [Tepuoanueckas 3 bu6moreka [IOK
" | cucrema https://myschool.edu.ru/
XUMHYECKUX
anemenToB . 1.
Menneneesa
CtpoeHue BelecTna.
1.2 | MHorooOpasue 4 bubmorexa [IOK
https://myschool.edu.ru/
BCIICCTB
13 XuMudeckue 6 1 1 bubmuoreka [JOK
| peakuuu https://myschool.edu.ru/
bu6mmoreka [JOK
Hroro no pasneny 13 https://myschool.edu.ru/
Pa3nes 2. Heopranuieckasi Xumust
bu6mmoreka [JOK
2.1| Meraner 6 ! https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 | Hemeraner ? ! I https://myschool.edu.ru/
‘ 2.3 ‘ Cas3pb ‘ 2 | bubanoreka LIOK




HEOPraHUYECKUX U
OPraHuYeCKUX
BEILIECTB

https://myschool.edu.ru/

Hroro no pazneny 17

bubmuoreka [IOK
https://myschool.edu.ru/

‘ Pasznen 3. Xumus u xKu3Hb

bu6mmoreka [{OK
3.1 Xumust u Ku3HE 4 https://myschool.edu.ru/
‘ Hroro no pasneny ’ 4 ’
OBIIEE KOJIMYECTBO
YACOB I1O0 34 3
ITPOI'PAMME
IIOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC
Ne Kommyecrro DJIeKTPOHHBbIE IU(PPOBHIE
w/n Tema ypoka HacoB oOpa3oBaTte/ibHbIE
Bcero Hara | pecypcbt
| | mommconmme, pauren ! bumaorexa LIOK
P https://myschool.edu.ru/
3HAYCHUE
R e el R oo 10K
. - VL DYTICpOBA, https://myschool.edu.ru/
OCHOBHBI€ ITOJIOKCHUS
[IpencraBneHue o KI1acCUPpUKALUH
3 I(){Iz)r;::x::ﬂx;(iﬁs;:;ﬁﬂquKa;I) u 1 bubmorexa [IOK
M https://myschool.edu.ru/
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE, bu6mmoreka [JOK
4 N 1
TOMOJIOTUYECKUH PSIL https://myschool.edu.ru/
5 MeraH u 3TaH — npocTenIne 1 bubnuorexa [IOK
MPEJICTABUTENM aJIKAHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 bu6mmoreka [JOK
CBOMCTBA https://myschool.edu.ru/
7 OTUJEH U NIPONWIEH — MPOCTENIINE 1 bubnuorexa [IOK
MPEJICTABUTENM aJTKEHOB https://myschool.edu.ru/
‘ 8 ‘ ITpaktuueckas pabota Ne 1. 1 ‘ bubanorexa LIOK




«[lonydyeHnue sTHIIEHA U U3yYEHHUE €TO https://myschool.edu.ru/
CBOMCTB»
Anxanuensl. byraguen-1,3 u
9 MeTHJ)IIG a, IzlezT II; [Tonyuenne 1 bubnmorexa [TOK
yrai . v https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U PE3UHBI
AJIKWHBI: COCTaB M 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubnuoteka [JOK
10 . 1
AneruiieH — npocTteimumit https://myschool.edu.ru/
MIPEACTaBUTEb AJTKUHOB
11 Boruncnenus no ypaBHEHUIO 1 bubnuoreka [IOK
XMUMHUYECKON peaKinu https://myschool.edu.ru/
ApeHbl: 6EH30J1 ¥ TOIYOJL. bubnuoreka [IOK
12 1
TOKCMYHOCTH apeHOB https://myschool.edu.ru/
I'enernueckas cBs3b yriaeBOJA0POJOB
13 | mpuHaIeKAIUX K Zsrnnqﬂinxf o 1 bubmorexa [IOK
PHHAT & p https://myschool.edu.ru/
KJlaccam
[IpupoHbIE HCTOYHHUKHN
14 | YIVIEBOZIOPOIOB: NPUPOAHBIN a3 u 1 bubnuotexa [JOK
MOMYyTHBIE HE(TAHBIE ra3bl, HEPTh U https://myschool.edu.ru/
MIPOJIYKTHI €€ nepepaboTKu
[IpupoHbIE UCTOYHUKHT
|5 | YIVIEBOZOPOIOB: MPUPOAHBINA a3 u 1 bubnuorexa [JOK
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U https://myschool.edu.ru/
MPOAYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa mo pasaery 1 bubnuorexa [JOK
«YTI€BOI0OPOIBD) https://myschool.edu.ru/
[IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
17 MST?HOJ‘I u BTaIfOJ'I Bonopo Ha;lp 1 bubmorexa HOK
- DOSOPOR https://myschool.edu.ru/
CBSI3b
18 MHOroaroMHbI€ CIIUPTHI: 1 bubnuorexa [JOK
STUJICHTJIIMKOJIb U TIIULEPUH https://myschool.edu.ru/
@DeHOI: CTPOCHUE MOJICKYJIBI
19 q)nanecmfe u XI/IMI/I‘ICCK}I:IG C’B017ICTBa 1 bubmorexa LIOK
’ https://myschool.edu.ru/
MIPUMEHEHHE
Anpaerunbl: GopManbaeTuI U bubmuoreka [JOK
20 1
areTanpaerug. Auetod https://myschool.edu.ru/
OIHOOCHOBHBIE ITPEIETbHBIE
21 Kaﬂ OOHOBBIE KI/ICJ'IIS)TIIiI' MypaBbUHASA U 1 bubmmotexa [IOK
P - MYP https://myschool.edu.ru/
YKCyCHast
[IpakTnueckas paborta Ne 2.
22 <<(I:)BOﬁCTBa acho a YKCyCHOM 1 bubmorexa [IOK
p pa yey https://myschool.edu.ru/
KHCJIOTBI»
TE€apUHOBAS U OJICMHOBASI KUCIIOTHI
Creapuno OJICHHO CHOTEL, bubnmoreka [JOK
23 | KaK IpeICTaBUTENN BBICHIUX 1
https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
‘ 24 ‘ Mbu1a Kak coJIM BBICIINX KapOOHOBBIX 1 ‘ bubanorexa LIOK




‘ KHCJIOT, UX MOIOILEE ICHCTBHE

‘ https://myschool.edu.ru/

CnoxHbie 3 KaK IIPOM3BO/IHbIE
25 | oo sk oo | Bumorea 10K
P - AP https://myschool.edu.ru/
CJIO’KHBIX 3()UpOB
26 XKupsl: runpoan3, NpuMEHEHHe, 1 bubnuorexa [JOK
OMOJIOTHYECKAsl POJIb KHUPOB https://myschool.edu.ru/
VYraeBoasl: cocTaB, Kiaccu(puKaIms.
27 BamHeff[mHe npe CTaBI/ITeJE/)I' : 1 bubmmorexa HOK
e ) https://myschool.edu.ru/
TIFOK03a, PPYKTO3a, caxapo3a
73 Kpaxman u nenronosa kaxk 1 bubnuoreka [IOK
MPUPOIHBIE TOJIUMEPBI https://myschool.edu.ru/
KonTtponsHas padota no passe
29 <<KE§JII)0H2HC;I0 pe >I<&Tl illep Y 1 bubmorexa HOK
POJICOAIEpAalll https://myschool.edu.ru/
OPraHUYEeCKHUE COCTUHEHUS
bu6moreka [IOK
30 | AMUHBI: METHUJIAMHUH 1 aHUJIUH 1
https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
Gorep Bu6miorexa [IOK
31 | opraHHYecKHE COCTUHEHUS, UX 1
https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. Ilentrant
32 benku xak npupoaHbIe 1 bubnuoreka [JOK
BBICOKOMOJIEKYJISIPHBIE COESTUHECHUS https://myschool.edu.ru/
33 OCHOBHBIC TIOHSTHS XUMHUH 1 bu6moreka [IOK
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a
34 | BBICOKOMOJIEK nifl HBIX COEIMHEHMI 1 bubmorexa HOK
yip A ) https://myschool.edu.ru/
[TnacTmaccel, KaydyKkd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
I[TPOI'PAMME
11 KJIACC
KoauvecTBo JJIeKTPOHHbIE
Ne 4acoB ara uppoBbIe
Tema ypoka A ungp
n/n H3ydeHusi| 00pa3oBaTejbHbIC
Bceero pecypcbl
XUMUYECKUH 2JIEMEHT. ATOM.
1 DneKTpoHHas KOHPUTyparus 1 bubmiorexa [IOK
P P https://myschool.edu.ru/
aTOMOB
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
2 XUMUYECKUX dneMeHToB J[. 1. 1 bubmuoreka [JOK

MenneneeBa, UX CBS3b C
COBPEMEHHOU T€OpUeEl CTPOEHUS
aTOMOB

https://myschool.edu.ru/




3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMEHTOB U
UX COCIMHEHUH I10 TpyIIaM 1
nepuogam. 3HaueHue
MEPUOINIECKOTO 3aKOHA
CUCTEMBI XUMHNYECCKUX JJICMCHTOB
J.1. MenpeneeBa B pa3sBUTUU
HAyKH

bubmuoreka [IOK
https://myschool.edu.ru/

Crtpoenue BemecTBa. XUMHUUYECKast
CBA3b, ee BHUABI; MEXaHU3MbI
00pa3zoBaHusi KOBAJIEHTHOM CBSI3H.
Bopoponnas cBsizb

bu6mmoreka [IOK
https://myschool.edu.ru/

BaneHTHOCTE.
DIEeKTPOOTPUIIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOSHUS

bu6moteka [IOK
https://myschool.edu.ru/

HOHSITI/IG (0] lII/ICHepCHI)IX cucreMax.
I/ICTI/IHHBIG 1 KOJUIOUIHBIC
pactBOpbl. MaccoBas 1071
BEIIIECTBA B PacTBOpE

bu6moreka [IOK
https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COCAMHCHUH.
I'enetnueckas CBI3b
HEOPraHMYECKHUX BEIIECTB,
pa3IMYHBIX KJIACCOB

bu6moreka [IOK
https://myschool.edu.ru/

Knaccudukanus xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpaHEHHs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS
SHEPTHUH MPU XUMHUIECKUX
peaKImsIX

bu6mmoreka [IOK
https://myschool.edu.ru/

Ckopoctb peakiuu. OOpaTuMeble
peakiuu. XMMHYECKOE paBHOBECHE

bubmuoreka [JOK
https://myschool.edu.ru/

10

[IpakTuueckas pabora Ne 1.
«BnusHue pa3nuyHbix GakTOpoB HA
CKOPOCTh XUMUYECKOU PEaKIIUN

bubmuoreka [JOK
https://myschool.edu.ru/

11

DNeKTpoIUTHYECKAs TUCCOIHALIUS.
[ToHATHE O BOXOPOIHOM
nokasarene (pH) pactBopa.
Peakiiun noHHOTO OOMEHA.
I'uaponus opraHnYecKux u
HEOpPraHM4eCcKUX BEIIECTB

bu6mmoreka [JOK
https://myschool.edu.ru/

12

OKMCIIUTEIIBHO-
BOCCTaHOBHUTEIHHBIC PEAKITHH.
[TousiTre 006 MeKTpoIH3E
pacriaBoB U PacTBOPOB COJIEH

bu6mmoreka [JOK
https://myschool.edu.ru/




13 KonTtponsHas pabora no pazaeny bubnuorexa [IOK
«TeopeTndyeckre OCHOBBI XUMUU» https://myschool.edu.ru/
Mertaminl, uX IOJIOKCHHE B
IIepuoauueckoi cucreme

14 | XIMHYECKHX SIEMEHTOB . . bubnuotexa [JOK
MeneneeBa 1 0COOCHHOCTH https://myschool.edu.ru/
cTpoeHus aromoB. O0mIme
(du3nvecKrue CBOMCTBA METAJIIOB
CrutaBbl METaJIJIOB.

15 | DIeKTPOXUMUYECKUI PsiT bubmorexa HOK

P . p https://myschool.edu.ru/
HaIpsDKEHUH METaJIOB
XUMHYECKHE CBOMCTBA BAKHEHIITUX

16 | MeTaLIoB (HaTpuil, Kanui, bubnuoreka [IOK
KaJIbIIMI, MarHAi, aTFOMUHAN) U UX https://myschool.edu.ru/
COCIMHEeHU I

17 XHUMHUYECKUE CBOMCTBA XpOMa, bubnuoreka [JOK
MEIN U UX COEIMHEHNN https://myschool.edu.ru/

18 XuMHUYECKHe CBOMCTBA IIMHKA, bu6mmoreka [IOK
JKeJie3a M UX COeTMHEHUH https://myschool.edu.ru/
[IpakTrueckas padora Ne 2.

P P Bu6miorexa IIOK
19 | "Peuienne s3kcnepUMeEHTAIBHBIX
" https://myschool.edu.ru/
3a1a4 o Teme «MeTajuib)
Hewmeransl, ux moyiosxeHue B
[Tepuoanueckoii cucreme
PHOZ bu6moreka [IOK
20 | xumu4ueckux 3nmemenToB JI. W.
https://myschool.edu.ru/
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
dusnvecKkue CBONCTBA
HEMETAJJIOB. AJIJIOTPOTIHUS
p bu6mmoreka [IOK
21 | HemeTaoB (HA IPUMEPE
https://myschool.edu.ru/
KHCJIOpoJa, cephl, hochopa u
yriepoia)

2 XUMHYECKHE CBOMCTBA raJIOTCHOB, bubmuoreka [JOK
Cephl U UX COCTMHEHU https://myschool.edu.ru/

23 XuUMHYECKHE CBOMCTBA a30Ta, bubmuoreka [JOK
dhocodpa 1 UX COeTMHCHUI https://myschool.edu.ru/

o4 XUMHUYECKUE CBOMCTBA YIiepo/ia, bu6mmoreka [JOK
KPEMHUS U UX COCTMHEHUIN https://myschool.edu.ru/

75 [IpuMeHeHre BaKHENIINX bubnuoreka [IOK
HEMETAJJIOB U UX COCAMHCHUMN https://myschool.edu.ru/
OO6o01IeHre 1 cucTeMaTHU3aIus
3HaHuM 1o Teme «Hemeramibn.

bu6mmoreka [JOK
26 | Beruncnenus no ypaBHEHUSAM
o https://myschool.edu.ru/
XUMHYECKUX PeaKInid U
TEPMOXUMHYECKHE PACUETHI
27 [Ipaktuyeckas padora Ne 3. bubnuorexa [IOK

«Pemienue OKCIICPUMCHTAJILHBIX

https://myschool.edu.ru/




‘ 3agad no teme "Hemerambr"»

78 KonTtponsHas paboTa mo tTemam 1 bubnuorexka [IOK
«Metamel» u «Hemerab https://myschool.edu.ru/
Heopranudeckue 1 OpraHu4ecKue

p p bu6mmoreka [{OK

29 | kucnotsl. Heopranuueckue u 1
OpraHu4ecKrue OCHOBAHUS

https://myschool.edu.ru/

AmpoTepHBIC HEOPraHUYECKHE U
OPraHU4YeCKUE COCTMHEHUS.

30 | 'enernueckast CBsI3b 1 bubmmorexa [TOK
https://myschool.edu.ru/
HEOPraHMYECKUX U OPraHnYeCKUX
BEIIECTB
Ponb xumun B o6ecieueHun
31 3KOJIOTUYECKOM, SJHEPreTUUECKON U 1 bubnuotexa [JOK
MUIIEBOM 6€30MaCHOCTH, pa3BUTUHN https://myschool.edu.ru/
MEIUIIUHBI
[Ipencrasnenus: 06 oOmMX
3y | HAY4HBIX IPUHLHAIIAX 1 bubnuoreka [JOK
MIPOMBIIIJIEHHOTO TOJIyYEHUs https://myschool.edu.ru/
BaXXHEHUIITNX BEIIECTB
33 UYenosek B MUpe BELIECTB U 1 bubnuoreka [JOK
MaTepuaioB https://myschool.edu.ru/
bubnuoreka [JOK
34 | Xumusd U 3J0pOBbE YEIOBEKA 1 1

https://myschool.edu.ru/

OBIIEE KOJIJMYECTBO YACOB I1O

ITPOTPAMME 34

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* Xumus, 10 knace/ I'abpuensa O.C., O011ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6miecTBo «M3marensctBo «lIpocBemenue»
* Xumus, 11 knace/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o61mecTBo «HM3narenscTBo «lIpocBemieHnes

Beeaute BapHUaHT

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Beemure 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoauueckoe nocobue — 6a3oBblil ypOBEHb»
- M.: [Ipocda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMus B TecTax, 3a7ayax, ynpaxHeHusx. 11
kiace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensu, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbsHbie 1




MIPOBEPOUHBIE PadOTHI K ydeOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xnacc: HacronbHas kaura ams
yautens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensu, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kinace: HacronbHas kaura ams
yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuemnsn, [1.B.Pemeros, .I'.OctpoymoBa «3anaun 1o XMMHAU U CIIOCOOBI X
pemenus» - M.: «/Ipodan, 2021rox.

7. B.I'. AenucoBa «Xumus 11 kimacc noypounsle mwiansl 1mo yaueouuky O.C.I"abpuensna,
I'.T".JIsicoBoit» - Bonrorpan» Yuurens 2018rox.

8. M.A.Psab6oBa, Y.IO.Hesckas, P.B.JIuako «Tectrl mo xumuu 11 kmace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensia, N.I".octpoymMOB «XHUMHUYECKHIA SKCTIEpUMEHT B 1mKoue 11 kmacey; - M.:
Hpoda. —2019 rox.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Brenute _ Bemutemannsiehttp:// www.chemnet.ru ['azera «Xumus» u cailT st yaurtens «5
U1y HA YPOK XUMUID)

http://him.1september.ru Equnas komnexus [{OP: [IpenMerHast KoyumeKmust « X UMUS)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o6mieo0pa3zoBaTesHOTO IopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmux6epoBoii

http://www alhimik.ru Bcepoccuiickast ouMimaia mkOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIA YUCOHUK SISl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMHUU: JICKTPOHHBIN yUCOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUMHS

http://www.chemistry.ru JluctaniimonHast OJIMMIHA A TI0 XUMHH: TEJICKOMMYHUKAITHOHHBIN
00pa3zoBaTeNbHBIN TPOCKT
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