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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo XMMuUM Ha YpOBHE CpEJHETO 001Iero o0pazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanun»,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS (enepaibHON 00pa30BaTeIbHOM MPOTrPaAMMBI CPEIIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBanus y4eOHOTO IMpeaMeTa
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyrommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOAXOIOB K pa3pabOTKe MPOrpaMMbl IO XUMMH, K ONpPEAENCHUIO OOIIel cTpaTteruu oOydeHus,
BOCIIUTAHMS U PA3BUTHA 00yJaIOINXCs CpeAcTBAaMU yueOHoro npeamera « XuMusi» it 10—11 kmaccoB Ha 6a30BoM
ypoBHE cocTaBwiM KoHuentyanbHble nojokenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LiENeH, cCopepKaHus,
pe3yabpTaToB 00YUEeHHUS U TPEOOBaHUH K YPOBHIO OATOTOBKH BBITYCKHHUKOB.

Xumudeckoe 00pa3oBaHME, IMOJTY4aeMOE BBITYCKHHKaMHU O0I1e00pa30oBaTeNbHOW OpraHu3aliy, SBISETCS
HEOThEMJIEMON  4YacThi0 HMX oOpasoBaHHOCTH. OHO CIYKHT 3aBEpIIAIONIMM JTAloM pealH3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, MPUCYIIHX IIENIOCTHOW CHCTEME XMMHYECKOTrO
o0pa3oBaHus. DTH [EHHOCTH KACAlOTCs MO3HAHHWS 3aKOHOB MPUPOMIBI, (POPMHUPOBAHMS MHPOBO33PCHHUS U OOIICH
KYJIBTYpPBI YEJIOBEKA, & TAK)KE IKOJOTHIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U TIPHPOIHOM cpere.
Peanusyercs xumuueckoe obOpa3oBaHHEe OOYYAIONIMXCS Ha YPOBHE CPEIHEro 00IIero obpa3oBaHUS CPEACTBAMH
y4ebHOro mpeamera «XuMHsD», COMCPKAHHE M MOCTPOCHHE KOTOPOTrO OMpEeieHBl B MPOrpaMMe MO XMMHH C
y4IETOM CrerMpUKA HAYKH XMMHH, e€ 3HAYCHHS B TMO3HAHHU TPUPOIbI U B MAaTEPHAIbHOW JKH3HU OOIIECCTBA, a
Tarke ¢ y4€ToM OOMIMX [ejel M MPUHIUIIOB, XapaKTEPH3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
ob1ero oopazoBanust B Poccuiickoit @enepanmu.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UIpaeT ocoOyI0 pPojib B COBPEMEHHOW IMBUIM3ALNHU, B
CO37aHMU HOBOH 0a3bl MaTepHalIbHOM KylbTyphl. OHa BHOCHT CBOH BKJIaX B (DOPMHUPOBAHHE pAIMOHAIBEHOTO
HAaYYHOT'O MBIIUICHUS, B CO3aHHE LIEJIOCTHOTO NPEACTABICHH 00 OKPYXKAIOIEeM MUPE KaK O €IHHCTBE IPHPOIbBI U
YenoBeKa, KoTopoe (popMHpyeTcs B XUMUHM Ha OCHOBE MOHHWMAHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIEro MHUpa,
OCO3HAHUS B3aMMOCBSI3H MEXy CTPOCHHEM BEILECTB, MX CBOMCTBAMH U BO3MOXHBIMH OOIACTSMH IIPUMEHEHHS.

TecHO B3aUMOJEICTBYS C APYTUMU ECTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOThEMJIEMON YaCTbI0 MUPOBOM
KYJIbTYpBI, HEOOXOMMBIM YCIIOBHEM YCIIELIHOIO TPYyAa M MU3HHU KaXIoro wieHa odmiectBa. COBpeMEHHAsT XUMUS
KaK HayKa CO3HMJaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTMH HaIlpaBieHa HAa pEIICHHE MIIOOATBHBIX IPOOIeM
YCTOHYMBOI'O Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBOH, SKOMOTHIECKOW OEe30MacHOCTH U
OXPpAaHbI 3/10POBBSL.

B cooTBercTBHUM ¢ O0IIMMM IENAMHU U MPUHIUIIAMHU CPEAHET0 OOLIeTOo 00pa30BaHMA COAEpIKaHHUE MIPEeaAMeTa
«Xumus» (10-11 xraccel, 6a30BBIH YPOBEHb M3YUEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIBTYPHYIO
TIOATOTOBKY OOYYArONmMXCs, HEOOXOAMMYIO WM JUIA BBIPAOOTKM MHPOBO33PEHYECKHX OPHUEHTHPOB, YCHEITHOTO
BKIIIOUYEHNS B OJKW3Hb CONMYMa, TPOAOIDKEHHMS OOpa3oBaHMS B Ppa3lIMUHBIX O0JACTSIX, HE CBA3AHHBIX
HENOCPEACTBEHHO C XUMUEM.

CocTaBiSIOIUME TIpeMeTa «XUMUD) SBISIOTCS 0a30Bble Kypchl — «Opranndeckas xumus» u «O0mas u
HEOpTraHMYECKasi XUMUS», OCHOBHBIM KOMITOHEHTOM COACpIKAHUS KOTOPBIX SIBIITIOTCS OCHOBBI 0a30BOM HAyKH:
cHCTEeMa 3HAHWH M0 HEOPTaHMYECKOW XMMHUH (C BKIIOUEHHEM 3HAHWW W3 OOIEH XUMHH) M OpPraHWMYECKOW XFMHH.
dopMHpOBaHUE MAaHHOW CHCTEMbI 3HAHWH IMPH W3YYCHHWH MpeaMeTa OO0SCIieYrBaeT BO3MOXKHOCTH PacCMOTPEHUS
BCEro MHOT00Opa3us BEIIECTB HA OCHOBE OOIIIX TOHSATHIA, 3aKOHOB M TCOPUH XUMUH.

CprKTypa COACPKaHUA KYypCOB — ((OpFaHI/I‘IeCKaﬂ XUMUSD)» H ((061112151 U HEOpraHu4vcCKass XHUMUID»
C(i)OpMI/IpOBaHa B HporpaMme Mo XMMHUHM Ha OCHOBC CHCTEMHOIO IMOAXOJa K HU3Y4YCHUIO y‘l€6HOFO Marepuaia nu
06y€J’IOBJ’I€Ha HUCTOPUICCKU 000CHOBaHHBIM Pa3BUTHCM 3HAHUI Ha OHpe,Z[GJ'IéHHHX TCOPCTUYICCKUX YPOBHSX. TaK, B



Kypce OpraHMYeCKONW XHMHH BEINECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPHU CTPOCHUS
OpraHMYEeCKUX COEJAMHECHUH, a TaKKe HA YPOBHE CTEPEOXMMUYECKHMX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUHU
BemtectB. CBeleHUsI 00 M3ydaeMbIX B Kypce BEIECTBaX JAIOTCSA B Pa3sBHUTUM — OT YIJIEBOMOPOAOB JIO CIIOXKHBIX
OUOIOrMYECKU aKTUBHBIX COSMUHEHHA. B Kypce opraHM4eckoil XMMHHU MONYy4YaroT pa3BUTHE CHOPMHUPOBAHHBIC HA
YpOBHE OCHOBHOrO 00IIero o0pa3oBaHHs [EpPBOHAYAIbHBIC MPEACTABICHUS O XUMHYECKOH  CBS3H,
KJIacCHU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOEHHS, O XHUMHUYECKOH
peaKIuu.

[Tox HOBBIM yTJIOM 3peHHs B IpenMeTe « XUMUsD» 0a30BOr0 YpOBHS pacCMaTpUBAETCS U3ydEHHBIN Ha ypOBHE
OCHOBHOI'O 0O0IIero oOpa3oBaHUs TEOPETHUYECKUH Marepuan U (HaKTONOTMYECKHEe CBEIEHUs O BEIlecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HeopraHuMuecKas XUMHsD» OOydarolmuMcs
IPEeIOCTaBIIAETCd BO3MOXHOCTh OCO3HATh 3HAYEHHE IEPUOJUYECKOrO 3aKOHa C OOLIETEOPEeTHYECKHX H
METOAOJIOTNUECKUX TTO3UIUH, INTy0XKe IMOHATh HCTOPHYECKOe U3MEHeHUEe (YHKIUH 3TOro 3aKoHa — oT 00001IatoIei
710 OOBSICHSIIOIEH W TIPOrHO3UPYIOIIEH.

Ennnas cucrema 3HaHMH O Ba)XHEWIIMX BELIECTBAaX, UX COCTaBe, CTPOSHHHU, CBOMCTBAaX M MPUMEHEHWH, a
TAaK)K€ 0 XUMHYECKUX PEAKIHIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MpOTEKaHMs JomnoiiHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COAEP)KaHUs, HUMEIOUMMH KyIbTYPOJIOTHYECKUH M MPUKIAAHOM XxapakTep. ODTH 3HAHUS
CHOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBSI3M XMMHUH C JIPYTMMHU HayKaMH, PacKpbIBalOT €€ poib B MO3HABATEIHHOU H
MIPaKTHYECKOH JIESITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBa)KEHHS K IIPOLIECCY TBOPUECTBA B 00JIaCTH
TEOPUU U TPAKTHYECKUX TNPHIOKEHHH XUMHH, TOMOTalOT BBIMTYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W
JIMYHOCTHO 3HAYUMBIX NPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIHBATh HHPOPMAIHIO U IIPUMEHSATH €
JUISl TIOTIOJTHEHUSI 3HAHWM, PELICHHs WHTEIUIEKTYaIbHBIX W OKCIIEPUMEHTAIBHBIX HCCIENOBaTeNbCKUX 3a1ad. B
LIEJIOM cojiep KaHue ydeOHOro npeaMeTa « XUMUs» TaHHOTO YPOBHSI M3y4€HHs OPHEHTHPOBAHO Ha (hOPMUPOBAHUE Y
00yJarouxcsi MHUPOBO33PEHUECKOM OCHOBBI JUIsi MOHMMaHus (uinocodcknux wuiel, Takux Kak: MaTepUasbHOE
€IMHCTBO HEOPraHWYEeCKOr0 M OPraHWYecKOro Mupa, OOYCIIOBJICHHOCTh CBOMCTB BEIECTB HMX COCTaBOM |
CTpOEHHEM, TT03HABAEMOCTh MPUPOIHBIX SIBJICHUI MyTEM SKCIIEPHUMEHTA U PEIICHUS POTHBOPEUNI MEXy HOBBIMH
(akTaMH M TEOPETUYECKUMHU INPEANOCHUIKAMH, OCO3HAaHHE POJIM XMMHHU B PEIICHHH SKOIOTHYECKUX MpodieM, a
TaKoKe MpobieM cOepeKeHU SPHEPTETUUECKUX PECYPCOB, ChIPhs, CO3IAHUS HOBBIX TEXHOJIOTHH 1 MaTEepHaIOB.

B miaHe pereHunst 3a4a4 BOCIUTAHMS, Pa3BUTHS U COLMATIN3ALNN 00yJarOIUXCsl IPHUHATHIC IIPOrPaMMON 10
XAMUH TOAXOIbl K OIPCHCICHHIO COACP)KAHHS M HOCTPOCHHS IpeaMeTa IMPeIyCMaTpUBAIOT (OPMHUPOBAHHE
YHHUBEPCAIbHBIX yU4eOHBIX ICHCTBHUI, MMEIOIMX 0a30BOEC 3HAUCHHE [UIS PA3IMYHBIX BHAOB ACSITEIBHOCTU: PELICHUS
npo0JieM, TIOMCKa, aHalu3a U 00paboTKK MHPOpMAIMK, HEOOXOIUMBIX Ul IIPHOOPETEHUsI OIbITA MPAKTHYCCKOH U
HCCIISIOBATEIBCKOM ASSITEIbHOCTH, 3aHUMAIOIIEi BAKHOE MECTO B IO3HAHHU XUMHUU.

B mpaxtuke mnpenonaBaHMS XMMHM Kak Ha yYpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHHs, TaK U Ha ypPOBHE
cpenHero obmero oOpa3oBaHus, IIPU ONPEACICHUHN COAEPKATETBHON XapaKTePUCTUKH LieJell M3ydeHHs IpeaMeTa
HAaIpaBJICHUEM [IEPBOCTENICHHOH 3HAYMMOCTH TPaIULHOHHO NPH3HAETCA (YOPMUPOBAHHE OCHOB XUMHUYECKOW HaYKH
Kak o0JIaCTH COBPEMEHHOTO €CTECTBO3HAHHMS, IPAKTHYECKOH MJEATENbHOCTH YeJoBeKa M Kak OJHOr0 U3
KOMIIOHEHTOB MUPOBOH KyTbTyphl. C METOOMYECKON TOYKH 3PEHUS TaKOH MOAXO0]] K ONpeesIeHHIO IIefiel H3y4eHus
IIPeIMETa SIBJISETCS BIIOJHE OIPaBIAHHbBIM.

CortacHO JaHHOW TOYKE 3PEHUS TIIaBHBIMH LEISIMHU H3YIEeHUS TIpenaMeTa « XuMus» Ha 6a3oBoM yposHe (10 —
11 KI1.) SIBIISFOTCS:

e  (QopMHpOBaHHE CHUCTEMBI XUMHYECKHX 3HAHMH KaK BaKHEHINEH COCTaBISIOMIEH €CTECTBEHHO-HAYIHOU
KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeXKAT KIIIOYEBbIE MOHATHS, (DYHOAMEHTAJIbHBIE 3aKOHBI U TEOPHH
XIMHH, OCBOCHHE S3bIKa HAYKH, YCBOGHHE ¥ TIOHUMAaHHWE CYIIHOCTH JOCTYIHBIX OO0OOIIeHIA
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOPHEH MX PA3BUTHS U CTAHOBIICHHUS,

e (opMHpOBaHWE W pa3BUTHE IPEIACTABICHUH O HAYYHBIX METONAX TO3HAHUS BEIIECTB M XUMHUYECKHUX
peaxmwii, HeOOXOAUMBIX UTS MPUOOPETCHNS YMEHHUA OPHEHTHPOBATHCS B MHUPE BEIIECTB M XMMHUYCCKHAX
SIBJICHUHM, UMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKOW U IOBCETHEBHOM KU3HU;

®  pa3BHUTHE YMEHUH W CIIOCOOOB NIESATENHHOCTH, CBSI3aHHBIX C HAONIOIEHHEM M OOBSICHEHHEM XHUMHYIECKOTO
SKCIEPUMEHTA, COOIIOIEHNEM TPaBHi 0€30MACHOT0 OOpAIIEHNS C BEMIECTBAM.

Hap;my C OTUM, COACPIKATCIIbHAsA XapaKTCPUCTUKA uenef/i " 3a/1a4 U3Yy4YCHUA IMPCAMETA B IPOrpamMme Iio
XUMHUU YTOYHCHA U CKOPPEKTUPOBAHA B COOTBETCTBHUM C HOBBIMU IMPHUOPUTECTAMH B CHUCTEME CPCIAHECTO 06HICI'O
06p330BaHI/I$I. CCFOI[HSI B HpenoJaBaHNU XHUMHUU B OomblIeciH CcTerneHu OT,ZIaéTCH npeaAnoYTCHUC HpaKTH‘IGCKOﬁ
KOMIIOHCHTC COACPIKAaHUA 06y‘I€HI/IH, OpHCHTHpOBaHHOﬁ Ha TMOATOTOBKY BBIITYCKHHUKA 06me06paBOBaT€HLHOI>'I



OpraHuM3anuuv, BJIAACIOLICTO HE Ha60pOM 3HaHPIfI, a (I)yHKHHOHaHLHOfI T'paMOTHOCTBIO, TO €CThb criocodamMu U
YMCHUAMHA aKTHUBHOI'O ITOJTYYCHUA 3HAHUH U IMPUMCHCHUA UX B peaJ’ILHOfI JKU3HU T pCIICHUA MPAKTUYCCKUX 3a1a4.

B cBs3m ¢ atIIM IIpu U3Y4YCHHUU MpeaAMETa «XUMUS JOMHHUPYHONIICC 3HAYCHUC Hpno6peTa}0T TaKUC LCIIN U
3aJadu, Kak:

ajantaiys  OOy4amlmMXCs K  YCIOBHSAM  JUHAMHYHO  pa3BHBAIOIIErocss Mupa, (OpMHUpOBaHHUE
HHTEJUICKTYallbHO DPA3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY
MPUHATHIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHTYAIlMSX, CBS3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM;

(hopMupoBaHUe y 00YUAIOIINXCS KITIOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIIHIT), UMEIOIIMX YHUBEPCATHHOE
3HAYEHME JUTS Pa3IMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS MPoOJieM, MOMCKaA, aHaau3a U 00pabOTKH HH(OpMAIHH,
HEOOXOAUMBIX UISl TIPHOOPETEHUS OMbITA AEATENLHOCTH, KOTOpasl 3aHUMAeT BAKHOE MECTO B MO3HAHWHM XHMUH, &
TAKXKe JJIsI OLEHKH C TMO3MIUA DKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIUSHUS BENIECTB W XUMHYECKHX
MPOIIECCOB HA OPTaHN3M YEIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE TI03HABATEIHHBIX WHTEPECOB, MHTEJUIEKTYAJIBHBIX M TBOPUECKHUX CIIOCOOHOCTEH O0yd4arommxcs:
CHOCOOHOCTH CaMOCTOSITEIBHO NPHOOpEeTaTh HOBBIE 3HAHMS 10 XHMHHM B COOTBETCTBHHM C YKM3HEHHBIMHU
NOTpeOHOCTSAMH, HCIONB30BaTh COBPEMEHHbIE MH(OpMAIMOHHBIE TEXHOJIOTUH IS TIOMCKa M aHaiu3a y4eOHOW U
HaYYHO-TIOMYJISIPHON HHPOPMAIMH XUMUYECKOTO COJIEPIKAHHS;

¢bopMupoBaHWe W pa3BUTHE Yy OOYYAIOIIMXCSl  acCOLMATHMBHOIO ¥ JIOTHYECKOrO  MBIIIICHHS,
HaOJI0AaTeNIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOpblE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IIpH
TUTAHUPOBAHUH U MIPOBEIEHIH XUMHYECKOT0 3KCIIEPUMEHTA;

BOCIHUTaHUE y 00YYaIOMINXCS YOSk IEHHOCTH B TyMaHUCTUYECKON HAIIPaBJICHHOCTH XUMHUH, €€ BXKHOW POJIH
B PEIIECHUH INI00ANBHBIX MPOOJIEM PAIMOHAIBHOTO IPUPOIOTIONB30BAHHUS, OMOIHEHNS SHEPIeTHYECKHX PECYPCOB U
COXpaHEHMs NPHUPOJHOIO PABHOBECHS], OCO3HAHUSI HEOOXOIMMOCTH OEpPEXHOr0 OTHOILCHMS K MPUPOJE U CBOEMY
3[0pOBBIO, a TaKke NPHOOPETEHUs OIBITa MCIOIL30BAHUS MONYYEHHBIX 3HAHWUHM I NPHHATHA TPaMOTHBIX
PELIEHUH B CUTYaIMsAX, CBSI3aHHBIX ¢ XUMUYECKUMHU SBICHUSIMH.

B yueOHOM mnane cpenHero o6uiero oOpazoBaHusi npenMer «XuMus» 0a30BOro YpOBHSI BXOJAMT B COCTaB
npeaMeTHon o0macTi «EcTecTBeHHO-HAYYHbIE MTPEIMETh.

OOrmiee YHUCIO 4YacoB, OTBEAEHHBIX JUIS H3y4YeHUs: XUMHH, Ha 0a30BOM YPOBHE CpEJHEro OOIIero
obpazoBanusi, coctaBisier 68 wacoB: B 10 wiacce — 34 uwaca (1 wac B Heneno), B 11 kiacce — 34 vaca (1 4ac B
HEZIEITI0).

COIAEPXKAHUE OBYUYEHUSA

10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0OCHOBbI OPraHNYeCKOii XHMUH

IIpenmer OpPraHUYECKON XUMUH: eé BO3HUKHOBEHHE, pa3BUTHE u 3HA4YCHUE
B MOJIyYEHUU HOBBIX BEIIECTB M MaTepHasioB. Teopus CTpOEHUs OpraHuyeckux coeauHeHuil A. M. Byrneposa, eé
OCHOBHBIE TTONOXEHHU. CTpyKTypHBIE (DOPMYNIBI OpraHWYEecKHX BemecTB. ['omonmorws, m3oMmepus. XUMHUUECKas
CBSI3b B OPTaHMYECKNX COCTUHEHHSIX — OMHAPHBIEC M KPaTHBIC CBA3M.

[IpencraBnenne o KiaccuuKaMM OPTaHWYECKHX BemecTB. HoMmeHKaTypa OpraHMYecKHX COETUHEHHH
(cucremaTnyeckas) ¥ TpUBHAIbHBIC HA3BAHWS BaKHEHIIINX MPEICTaBUTENEH KJIACCOB OPTaHWIECKHX BEIIECTB.

OKCHepUMEHTAIHBIE METOAbl M3YYECHUs] BENIECTB W WX TPEBPANICHUH: O3HaKOMIIEHHE ¢ oOpa3mamu
OpPTraHWYECKUX BEIIECTB W MaTepuajaMd Ha HX OCHOBE, MOJCIHPOBAHME MOJEKYJ OPTaHMYECKHX BEIECTB,
HaOIIOIeHNE ¥ OMHCaHNE AEMOHCTPAMOHHBIX OIMBITOB IO MPEBPALICHUIO OPTaHUYECKUX BEIIECTB NMPH HarpeBaHUU
(maBneHue, OOYrIIMBaHNE W TOPEHUE).




Yriesogopoasl

ANKaHBI: cOCTaB U CTpOCHHUC, TOMOJIOTMYECKUI psad. Meran u 3TaH — HpOCTeﬁIHPIe MpeACTAaBUTECIIN AJIKAHOB!:
(l)I/IBI/I‘leCKI/Ie M XMMHYECKHE CBOMICTBa (peaKHI/II/I 3aMCIICHUA U FOpeHI/IH), HAaXO0XXACHUC B MPHUPOAC, MOIYYCHUC U
MNPUMCHCHUC.

AJIKEeHBI: COCTaB H CTpOCHUC, TOMOJIOTHYECKHHI pAa. DTUIIEH U IMPpONWJICH — HpOCTef/'II_HI/Ie MpeaACTaBUTCIIN
AJIKCHOB! (1)I/I3I/I‘IGCKI/IG M XMMHYECKHE CBOMCTBa (peaKlII/II/I TUApUPOBAHMA, TaJIOICHUPOBAHUA, TUApaTalllU,
OKHUCJICHHUA U HOJ'II/IMepI/I?)aHI/II/I), TMOJYYCHUC U IIPUMCHCHUEC.

Ankanuensl: Oyramuen-1,3 n merunOyranuen-1,3: ctpoeHne, BaXHEHIINE XUMHUYECKUE CBOMCTBA (peaKius
nonuMepu3anuu). [lonydeHre CHHTETHYECKOTO KaydyKa ¥ Pe3HHbI.

AJIKHHBI: COCTaB M OCOOECHHOCTH CTpOCHUA, TOMOJIOTHUECKHI pAaa. AHeTI/IJ'IeH — HpOCTeﬁHlI/Iﬁ MpeaACTaBUTEIIb
AJIKMHOB: COCTaB, CTPOCHHUC, (bmnqecm/le A XUMHYECKHE CBOMCTBA (peaKHI/II/I TUApUPOBAaHUs, T'aJIOTCHUPOBAHUAA,
Truapartanuvu, FOpeHI/IH), TMOJYUYCHUC U IIPUMCHCHUC.

Apensl. benzon: cocras, crpoeHue, (U3MYECKME M XMMHYECKHE CBOMCTBa (pEeakiMM TajJOreHUpOBaHUS H
HUTPOBaHUs), IOIYy4YeHHE W IpUMEHeHue. Tonyon: cocmas, cmpoeHue, @usuueckue u Xumuueckue ceolcmed
(peaxyuu eano2eHUpoOBanUs U HUMPOBAHUSA), NOTYYeHue U npumerenue. TOKCHYHOCTh apeHOB. ['eHeTHYecKkas CBA3b
MEXAY yriieBoAOpoAaMH, IMpUHAJIC)KAITUMU K pa3JIMYHbIM KIacCaM.

[TpuponHbie MCTOUYHUKH YriaeBopoposoB. I[Ipuponublii ra3 u monyTHele HedTsHble ra3bl. Hedrth u e
npoucxoxaenne. CriocoObl nepepaboTku He(TH: TEPErOHKa, KPEKUHT (TEPMHYECKUH, KaTaJIUTHYECKUH), TIHPOITH3.
[TpoaykTel nepepabOTKH HEPTH, UX IPUMEHEHHUE B ITPOMBIIUICHHOCTH U B ObITy. KaMeHHBII yroib U NpOAYKTHI €ro
nepepaboTKH.

OKCHEpPUMEHTAJIBHBIC METOAbl M3YUYCHUs] BELIECTB W WX MNPEBPALICHUN: O3HAKOMIJIEHHE C oOpas3Lamu
IUIACTMACC, Kay4yKOB W pe3uHbl, Komaekuun «HedTe» 1 «Yroip», MOOeIMpoBaHHE MOJEKYN YIJICBOLOPOLOB U
raJoreHONpOU3BOHBIX, IPOBEICHNE IPAKTUUECKON pabOThl: MONTy4eHHE STHIEHA U U3y4EHUE ero CBOHCTB.

PacuérHble 3agaum.

Brruncnenus mo ypaBHEeHUIO XUMHUYECKON peakuuy (Macchl, 00bEMa, KOIMYECTBA HCXOJHOIO BELIECTBA WITH
NPOAYKTa PEaKHU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OFHOIO M3 MCXOIHBIX BEIIECTB M IPOAYKTOB
peaxmmn).

KHCJIOPOZ[COIICP)KZ\H.IHB OpraHnvieckKue CoeIuHHECHUs

[penenbHble OXHOATOMHBIE CIUPTHL. METaHON W 3TaHON: CTPOCHHUE, (PH3MYECKHE M XMMHYECKHE CBOWCTBA
(peakuuy ¢ aKTHBHBIMH MeETaJIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE), IpUMEHEHHe. BomopoaHbie CBA3M MEXIy
MOJIEKyJIaMH CIIUPTOB. JleiicTBrE MeTaHOa U 3TaHOMa HAa OPTaHU3M YEJIOBEKa.

MHOT0aTOMHBIE CIHUPTHL. DTUICHIIIMKOIb U TJIMILEPHH: CTpOeHHE, (HU3MUYECKUE U XUMHYECKHUE CBOMCTBA
(B3amMozeHCTBIE CO MICTOYHBIMH METaJUIaMF, KaueCTBEHHAs peakilis Ha MHOTOAaTOMHBIE CIUpTHI). [lelicTBHe Ha
OpraHu3M 4enoBeka. [I[puMeHenne riuneprnaa 1 STHICHT KOS,

@DeHOM: CTPOCHHE MOJEKYJbI, (PU3UUECKIEe W XMMHUYECKHEe CcBOicTBA. ToKcmuHOCTH (eHona. [Ipumenenne
(enoma.

Anprerunpl U kemowusl. DopManbIerul, aeTalbIeTHI: CTPOCHHE, (QU3NIECKAE M XUMHYECKHE CBOWCTBA
(peakiy OKMCIICHHS U BOCCTAHOBIICHHS, KAUECTBECHHBIC PEAKIINN), TTOTyICHUE U IPUMEHECHHE.

OHHOOCHOBHBIG npeacIibHbIC Kap60HOBBIe KHUCJIOTHI. MypaBBI/IHaSI U YKCyCHass KHCJIOTBI: CTPOCHUC,
(1)I/IBI/I‘IGCKI/I6 U XAMUYECKHE CBOMCTBA (CBOfICTBa, 061111/16 JJI Kj1acCa KUCIIOT, peaKIusg BTCpI/I(i)I/IKaIII/II/I), MOJYy4YCHUC
" MIPpUMCHCHUC. CTeapI/IHOBaH " OJICMHOBAA KUCJIOTBI KaK MPEACTAaBUTCIIN BBICIIINX Kap60HOBI>IX KUCIIOT. Mblna Kak
COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOKOIICC ,Z[CﬁCTBPIC.



CroxHble 3(UpBI Kak ITPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I HMuponu3 cioxHbeIX 3¢upos. Kupsl. ['naponms
xkupoB. [IpuMenenune xxupoB. bruonorudeckas poib XKHUPOB.

VYrieBomsl: cocTaB, KiacCH(UKAIMs YrieBoJAOB (MOHO-, AU- W MONMcaxapuabl). [J0k03a — MPOCTEHIIUiA
MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUYECKHEe W XHMHYECKHE CBOICTBa (B3aUMOJCHCTBUE C
runpokcumom Menu(Il), okucieHMe aMMUAYHBIM pacTBOpoM oOkcuma cepebpa(l), BoccTaHOBIIEHUE, OpOXKEHHE
TJIIOKO3bI), HAaXOXIEHHE B NPHUpOZE, NpUMEHEeHue, Ouonormdeckass poib. PorocuHTed. DpyKTO3a Kak H30MEp
TJTIOKO3BL.

Kpaxman u nemmonosa kak npupofHele nmonuMmepsl. CTpoeHHe Kpaxmana U IeToso3bl. Pushyeckue H
XMMHUYECKHE CBOMCTBA Kpaxmala (TUIpOJi3, Ka4YeCTBEHHAs PeaKius ¢ HOIOM).

OKcHepUMEeHTAbHBIE METOAbl M3YYEHHsI BEIIECTB W WX MPEBPAILCHWH: TNpoBeneHHe, HaONoJeHne H
OITMCAaHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAueCTBEHHBIE 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 memu(Il),
B3auUMOJIeliCTBHE KpaxMana ¢ HOJOM), IPOBEJIEHHE IPAKTHIECKO paboThl: CBOMCTBA PACTBOPA YKCYCHOM KUCTOTBL

Pacuérnrle 3agaun.

BBIYKCICHHS 110 YPABHCHHUIO XUMHUUECKOW peakIiu (Macchl, 00bEMa, KOTHMUYSCTBA HCXOAHOrO BEIIECTBA WU
MpoAYKTa pCaKIu MO HU3BECTHLBIM MacCcCeE, OG'I)éMy, KOJ'[I/I‘{eCTBy OJHOIo M3 HUCXOAHBIX BECIICCTB HIIH HpO}lyKTOB
peaximn).

A3soTco/epIKaIie OPraHUUECKUE COCTMHCHHSI.

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

Benku Kak MpUPOIHBIC BEICOKOMOJICKYIISIpHBIC coenuueHus. [lepBudHast, BTOpHYHAS M TPETHYHAS CTPYKTypa
0enkoB. XUMHYECKUE CBOMCTBA OEITKOB: MMIPOJIN3, ACHATYPALs, KAUeCTBEHHbIC PEaKIIMU Ha OCJIKH.

OKCIIEPUMEHTAIbHBIC METOAbl W3YYCHUS BEIICCTB M WX IPEBPAILCHUN: Ha6HIO,Z[eHI/Ie U OIIMCAHHUC
AC€MOHCTPAIIMOHHBIX OIBITOB: JACHATYpalUs OENKOoB Ipu Harp€BaHuM, IBETHLIE pEAKIIUN OCIIKOB.

BLICOKOMOJIBKy.]IﬂprIe COCIMHCHMUSA

OCHOBHBIE TIOHSTHUSI XUMHU BBICOKOMOJIEKYIIAPHBIX COEIUHEHUNA: MOHOMED, TOJIMMEp, CTPYKTYPHOE 3BEHO,
CTENCHb MONMMEPHU3AIMH, CPEdHAs MOJeKyJaspHas macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — MONUMEpHU3alus U HOITUKOHIEHCALIHS.

OKcIlepUMEHTATbHbIE METOABl W3YYEHWs BEIISCTB M WX TPEBPAIICHUH: O3HAKOMJICHHE C OOpaszlaMu
MIPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBA3HU.

Peanuzanms MEXIIPEAMETHBIX CBSI3€H NP M3y4EHUM OpraHndeckod xumuu B 10 Kimacce ocymiecTBiseTcs
Yyepe3 MCHOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX NMOHATHH, TaK M MOHITHH, SIBIISIOINXCS CUCTEMHBIMU IS
OTZAETBHBIX MIPEAMETOB ECTECTBEHHO-HAYIHOTO IIMKJIIA.

OOmmue ecTecTBEHHO-HAYYHbIE OHITHS: SBJICHHUE, HAYIHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTES,
Kiaccuukanms, IepuogNIHOCTh, HaOIIOICHNE, N3MEPEHNE, IKCIIEPIMEHT, MOJICITUPOBAHHE.

dm3uka: MaTepusi, SHEPrus, Macca, aToM, 3JICKTPOH, MOJICKYIJIA, 3HCpFeTH‘1€CKPII7[ YPOBCHb, BCIIECTBO, TECJIO,
06’BéM, arperaTHoe COCTOSIHUC BCIICCTBA, (1)I/IBI/I‘ICCKI/IG BCJIMYMWHBI 1 CAWMHUIBI UX U3MCPCHUS.

Buonorus: kmerka, opraHmsM, Onocdepa, oOMEH BellecTB B oOpraHmi3Me, (oTocHHTE3, OHOIOTHYECKH
aKTHBHBIC BemiecTBa (OeMKy, yriaeBOoabl, KHUPbI, (PEPMEHTHI).



Feorpa(blxm: MHHEpaAJIbl, TOPHBIC TOPOJbI, IMTOJIC3HBIC HCKOMIACMbIC, TOIUIMBO, PECYPCHI.

TexHomorus: MUIICBBIC MMPOAYKTHI, OCHOBBI PAIIMOHAJILHOI'O MMUTAHWS, MOIOIINE CPEACTBA, JICKAPCTBCHHBIC U
KOCMETHUYCCKHE NTPCIIapaThbl, MAaTCPUAJIbI U3 UCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHH

XUMHUYECKUH d7eMeHT. AToM. SIIpo aroma, M30TOMBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYeCKue YpOBHHU,
HOIYPOBHU. ATOMHBIE OpOHTaNy, s-, P-, d- aaemMeHThl. OCOOEHHOCTH PaCIpeieNeHHs HIEKTPOHOB 10 OPOUTANISIM B
aTOMax JJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAsI KOH(UTypalns aTOMOB.

Ilepruonuueckuit 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 XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX WUMHU
IPOCTBIX U CJIOXKHBIX BEIIECTB 10 I'PYIIIIaM U IEpHUOJaM. 3HaueHne MEPUOANIECCKOr0 3aKOHA B pa3BUTHUU HAYKU.

CrpoeHue BemiecTBa. XUMHUECKas CBS3b. Buabl XMMHUYeCKOH CBS3M (KOBaJIGHTHAs! HEMOMSIpHAs U MOJSIpHas,
WOHHAas, MeTajuindeckas). MexaHu3Mbl 00pa30BaHMsl KOBAJCHTHOW XMMHYECKOW CBsi3U (OOMEHHBIH M JIOHOPHO-
akuenTopHblil). Bomopoanas cBs3b. BanentHocTh. 3JnekrpoorpunartenbHOcTh. CTeneHb OKHCIeHHS. OHBI:
KaTHOHBI U AHUOHBI.

BemectBa MONEKYNSPHOTO U HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA. THIIBI
KPUCTAJUTHIECKUX PEHIETOK. 3aBUCHMOCTH CBOMCTBA BEIIECTB OT THIA KPHCTAITHYECKON PEIIETKH.

IlonaTHe o IuCHIepCHBIX cucTeMax. MCTHHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBas 1ons BellecTBa B
pacTBope.

Krnaccudukanus HeopraHudeckux coequHeHud. HoMeHKIaTypa HeopraHW4eckux BemiecTB. ['eHeTmueckas
CBSI3b HEOPTAaHWYECKHX BELIECTB, MPUHAISKAIINX K Pa3IMUHbIM KIaccaM.

Xumunueckas peakips. Kinaccupukanusi XUMUYECKHX PEaKIUil B HEOPraHMUYECKOH U OPraHUYeCKON XUMUH.
3aKOH COXPAaHEHHSI MACCHI BELIECTB, 3aKOH COXPAHEHUsI U TPEBPAILEHNS SHEPTUH MIPU XUMUIECKUX PEaKIUsIX.

CKopocTh peakuuyu, e€ 3aBUCHMOCTh OT pa3NUYHBIX (akTopoB. OOpaTHMble peakuuh. XHUMHYECKOe
paBHoBecue. DaKTOpbI, BIUAIOLIME HA COCTOSTHUE XUMUYecKOro paBHoBecHs. [Ipuniun Jle [larense.

Onexrponutuaeckas auccouuanys. CHibHbIE U ciradble 31eKTponuThl. Cpena BOIHBIX PaCTBOPOB BEIIECTB:
KHUCJIas, HeWTpajbHasl, IEeTOYHAS.

OKHCIINTEIBHO-BOCCTAHOBUTEIBHEIC peakouun.

OKCIIepUMEHTAIbHBIE METOMBl M3YYEHUS BEIIeCTB M WX MPEBpAIICHWHA: JEMOHCTpAIWi TaOIuIl
«lepuonuueckas cucreMa xumuueckux siemeHToB . V. MeHneneeBa», u3ydeHHE MOAENEH KpUCTAJIMYECKUX
PEIETOK, HaOIroAEHNE
¥ ONHCaHWE JEMOHCTPAIMIOHHBIX W JIA0OPAaTOPHBIX OMBITOB (pa3lIOKEHHE IMEPOKCHAA BOAOPOAA B MPUCYTCTBHU
KaTajam3aTtopa, OINpEeHeNICHHE Cpenbl PacTBOPOB BEIISCTB C IMOMOIIBIO YHHBEPCATHHOTO WHIMKATOPA, PEAKIINH
HOHHOTO O0MEHa), MIPOBEICHNE PAKTHIECKON paboThl «BnusHue pa3nuIHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxIwm.

PacuérHrle 3agaun.

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



Heopranuueckasi xumust

Hemeramnel. IlonokeHue HeMmeTa/uioB B [lepHOAMYECKON CHCTEME XHUMHYECKHUX diieMeHTOB [l
. MenperneeBa 1 0COOCHHOCTH CTpOeHHs aTOMOB. du3nveckue CBOMCTBA HEMETAJIOB. AJUIOTPOIUS HEMETAIJIOB
(Ha mpuMepe KucIopoa, cepbl, Gochopa u yrirepoaa).

XHUMHYECKHEe CBOICTBA BaKHEHIIINX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, (hocopa, yriiepona U KpeMHHUS) U
UX COCAMHEHHH (OKCHIIOB, KHCIOPOACOACPKAIINX KHCIIOT, BOTOPOAHBIX COSAUHEHHH).

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

Mertamnsl. Ilonoxenue merannoB B Ilepuoandeckoii cucreme xuMudeckux snemeHToB J[. . Menzeneesa.
Oco0eHHOCTH CTPOEHMS JIEKTPOHHBIX 000J0UeK aTOMOB MeTawioB. OOmue Qu3nueckue CBONHCTBA METAJIOB.
CruiaBbl METAJUIOB. DJIEKTPOXUMHUUECKHUIN Psiji HATIPSHKEHU I METalIoB.

XUMUUECKUE CBOWCTBA BKHCHIIIMX METAJIOB (HATPUH, KaWi, KaJablUid, MATHUH, aJTFOMAHUM, [IMHK, XPOM,
JKeIe30, ME/Ib) M UX COCAMHCHHIA.

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

OKcllepUMEeHTaIbHbIE METObl M3YYEHHUS BEIIEeCTB U MX MpPEBpallleHUHd: M3ydeHue KOUIeKUuu «MeTauibl u
CIIaBbl», O0Opa3sloB HEMETAUIOB, pEIICHHE OKCIIEPHMEHTAJbHBIX 3aJady, HAOMIOAeHHE U  OMNUCAaHHe
JIEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMNBITOB (B3aMMOAEHCTBHE THAPOKCUIA AIFOMHUHUSI C PACTBOPAMH KHCIOT M
mienodei, KaueCTBEHHBIEC PEAKIIMH HAa KaTHOHBI METAJIJIOB).

PacuérHble 3a1a4n.

Pacu€rel Macchl BelecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM 00bEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKLMH BEIIECTB, pacyéThl Macchl (00bEMa, KOIMYECTBA BEILIECTBA) HMPOAYKTOB
pEaKLuy, €CIU OAHO U3 BELECTB UMEET IPUMECH.

XuMHUS M )KU3Hb

Ponp xumuu B 00ECHEYEHUM OSKOJIOTMYECKOW, DHEPreTUUECKOH M IHUINEBONH Oe30MacHOCTH, Pa3BUTUH
MenunuHbl. [IoHsATHE 0 HayIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIUH.

[NpencraBnenus 06 0OMMX HAYYHBIX IPUHIUIIAX MPOMBIIUICHHOTO TIOMYIeHHS BAXHEHUIINX BEIIECTB.

YenoBeK B MHpE BEIIECTB M MAaTEpPHUAJIOB: Ba)KHEHIIME CTPOWTENbHBIC MaTepHallbl, KOHCTPYKIIMOHHBIE
MaTepHuajbl, Kpack, CTEKJO, KepaMHKa, MaTepHalbl Ul SJICKTPOHUKH, HAHOMAaTepHajbl, OpraHHYEeCKHE H
MUHEpaIbHbBIE YI00pEHUs.

XuMUS 1 3I0pOBbE YEIOBEKA: MPaBIiIa UCIIONB30BAHMS JIGKAPCTBEHHBIX MPENapaToB, MpaBmia O€30MacHOTO
HCIOJIB30BAHUS MIpernapaToB OBITOBOI XAMHHA
B IIOBCEIHEBHOM XKU3HU.

MexnpeaMeTHBIE CBA3H.

Peanmszanmss MeXnpeaMeTHBIX CBs3el NpU HM3ydeHHH OOImed W HeopraHmdeckod xmmuu B 11 Kiacce
OCYIIECTBIISIETCS YePE3 HCIIOIH30BAHNE KaK OOIIMX €CTECTBEHHO-HAYIHBIX MOHSITHH, TaK W MOHSITHH, SBISIOMINXCS
CHCTEMHBIMH JUISl OT/IENIBHBIX MPEAMETOB €CTECTBEHHO-HAYIHOT O [IUKJIA.

OOmme ecTeCTBEHHO-HayYHBIC IIOHATHSA: HAYYHBIA (DaKT, THUMOTE3a, 3aKOH, TEOPHS, AaHANW3, CHHTE3,
KiaccuduKanys, IepruogMIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJICTTHPOBAHNE, U3MEPEHHE, SIBIICHHE.

dm3uka: Matepusi, SHEprus, macca, atoM, 3JJICKTPOH, IMPOTOH, HeﬁTpOH, HOH, H30TOI, PaJUOAKTUBHOCTD,
MOJICKYJ1a, 3H€pF€TH‘I€CKHI>'I YPOBCHL, BCUICCTBO, TCIO, 06’BéM, arperaTHoe COCTOsSAHUE BCUICCTBA, (1)I/IBI/I‘IGCKI/IG
BCJIMYMHBI U €AWHUIIBI UX U3MEPCHUA, CKOPOCTD.



Buonorus: KJICTKA, OpraHnu3M, 3KOCHUCTEMA, 6H00(1)epa, MAKpO- U MHKPOIJIECMCHTbI, BUTAMHWHBI, oOMeH
BCIICCTB B OpraHrU3Me.

Feorpa(bm: MHHEpPAJIbl, TOPHBIC TOPOJbI, IMTOJIC3HBIC HCKOITIACMbIC, TOIUIMBO, PECYPCHI.

TexHomorus: XuMu4YecKas MIPOMBINUICHHOCTb, MCTAJUIyprusd, MPOHU3BOJACTBO CTPOMUTCIIBHBIX MaTCpHalioB,
CEIIbCKOX03MCTBEHHOE MMpOU3BOACTBO, IMHUIICBAad IMMPOMBIIIICHHOCTD, (l)apMaIIeBTI/I‘{eCKaH MPOMBINUICHHOCTD,
MMPpOMU3BOACTBO KOCMCTHYCCKUX IIpEeHapaTtoB, IPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
MMPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.

IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOTPAMMBI 10 XMMHUN HA BA30OBOM VYPOBHE
CPEAHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaer TpeOOBaHHS K Pe3yJabTaTaM OCBOCHHS OOYYalOUIMMHECS IPOrpaMM CpPEIHEro
ob1ero o0pa3oBaHusi (JINYHOCTHBIM, METAIPEAMETHBIM M MpenMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM st
pa3paboTKU INIaHUPYEMBIX PE3yJIbTaTOB OCBOSHHUS IMPOrpaMM CPEIHEro o0LIero o0pa3oBaHMs SBISCTCS CUCTEMHO-
ﬂeﬂTeHbHOCTHbIﬁ noaxon.

B cooTBeTCTBHM C CHCTEMHO-AEATEIFHOCTHBIM ITOIX0A0M B CTPYKTYpE JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS
npeaMeTa « XUMHUSD) Ha YyPOBHE CPETHEr0 00LIEro 00pa30BaHMsl BIICICHBI CICAYIOIINE COCTABIISIOLIHE:

OCO3HAaHHE OOYYaIOIIMMHUCA POCCHHMCKOM TIpa’kAaHCKOW HMIOCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOATENBHOCTH U CAMOONPEAEICHHIO;

HaJIM4YKnC MOTHUBAIIUH K O6y‘-I€HI/IIO;

LieJICHAIIPaBJICHHOE pa3BUTHE BHYTPEHHHX YOEXKICHHWH JHMYHOCTH Ha OCHOBE KIIOYEBBIX LEHHOCTEH H
HCTOPHYECKUX TPAAUIMN 0a30BOH HAYKH XHMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIMXCs PYKOBOICTBOBATHCS B CBOEH [EATENILHOCTH I[EHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKaMHU, MPUCYIIAMH IEIOCTHOM CHCTEME XHMHYECKOT0 00pa3oBaHus;

HaJIMINUE NIPAaBOCO3ZHAHUA JKOJIOTHYECKOU KYJIbTYPBI U CIIOCOOHOCTH CTaBHTh eI U CTPOUTH XKU3HCHHBIC
IIJIaHBI.

JInqHOCTHBIE pE3yNbTaThl OCBOGHHS IpeaMeTa «XHMHs» JOCTHIAlOTCS B €AMHCTBE YUeOHOH U
BOCHUTATEIbHON JAEATEIBHOCTH B COOTBETCTBHMM C T'YMAaHHCTHYECKHUMH, COLMOKYIbTYPHBIMH, IyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH U HJEAJaMU POCCHHCKOTO T'Pa)kJAHCKOrO OOIIeCTBa, NPUHATHIMH B OOIIECTBE
HOPMaMH W TMpaBWIaMH TIOBEJCHHS, CIOCOOCTBYIOIIMMH IIpOLECCAaM CaMOINO3HAHWS, CaMOpPA3BUTHA U
HPaBCTBEHHOT'O CTAHOBJICHUS TMIHOCTH O0yJarOIIHXCS.

JIMgHOCTHBIE pPE3YyNbTaThl OCBOSHHSA TpenaMeTa «XUMHUS» OTPa)XaroT COOPMHUPOBAHHOCTH  OMNBITA
TTO3HABATENBHON U MPAKTHIECCKOMN JAESTENFHOCTH 00YJAIOIINXCS IO PeaTu3alliy MPUHATHIX B O0IIECTBE IIEHHOCTEH,
B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCHHTAHMS

OCO3HaHMS OOYYAIOIMIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MpaB W OOsS3aHHOCTEH, yBaKEHHWS K 3aKOHY H
IIPABONOPAIKY;



IpeACTaBJICHHA O COUAJIIBHBIX HOPMAX U NpaBUJIaX MCKIIMIHOCTHBIX OTHOIIICHUI B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘-IeCKOﬁ ACATCIIbHOCTH IIPpU CO3JaHUN y‘{e6HI>IX MMPOCKTOB, PCIICHUN y‘le6HBIX
1 MTO3HABATCJIBHBIX 3a/1a4, BHIMTOJIHCHUN XUMHUYCCKUX SKCIICPHUMCHTOB;

CIIOCOOHOCTH IMOHMMATh U IIpUHUMATb MOTHBBI, HAMEPCHHA, JIOTUKY W ApryMCHTHI APYIUX IIpU aHaJIU3¢
Pa3JIMYHBIX BUIOB lee6H01‘/'1 JACATCIIbHOCTU,

2) maTPpUOTHYECKOr0 BOCIUTAHMS
LIEHHOCTHOT'O OTHOILIEHUsI K HICTOPUYECKOMY U HAYUHOMY HACJIEAMIO OT€YECTBEHHON XUMUM;

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

HMHTEPECAa U NO3HABATC/IIbHBIX MOTUBOB B MOJTYYCHUH U MOCJICAYIOUICM aHaJIN3¢ I/IH(l)OpMaHI/II/I O MEePEaOBLIX
JOCTHXXCHUAX COBPEMEHHOﬁ OTE€YECTBEHHOM XHUMHH,

3) AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:
HpPaBCTBEHHOI'O CO3HAHUs, 9THYCCKOT'O ITOBCICHMA,

CITI0COOHOCTH OILICHUBATh CUTyaluuu, CBsA3aHHBIC C XUMHYCCKNMU SIBJICHUSIMH,
U NIPUHUMATH OCO3HAHHBIC PCHICHUSI, OPUCHTHUPYSICH HAa MOPAJIbHO-HPaBCTBEHHBIC HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHHMBAaTh CBOE IIOBEACHHE U TMOCTYIIKHM CBOHX TOBapI/IH.lef;I C TIO3UITUN HpPaBCTBCHHBIX H
TIpaBOBBIX HOPM U OCO3HAHHE MOCTIECTBUI ITUX IIOCTYIIKOB;

4) (popMupOBaHHUS KYJIbTYPHI 310POBBSI:

NOHUMAaHHs ILIEHHOCTEHl 3J0poBOro M Oe3omacHoro oOpas3a >KU3HHM, HEOOXOAMMOCTH OTBETCTBEHHOIO
OTHOLIEHHS K COOCTBEHHOMY (DM3UYECKOMY U IICHXHYECKOMY 310POBBIO;

coOmoaeH s MpaBiI 0€30IaCHOrO OOpalleHNs C BELIECTBAaMHU B OBITY, IIOBCEJHEBHOW KU3HH M B TPYHLOBOM
JIeATEIIbHOCTH;

TIOHMMAaHUs [IEHHOCTH NPAaBWJI MHAUBHIYAaJBHOTO U KOJUIEKTHBHOTO 0€30IaCHOrO IMOBEIEHHS B CUTYallHsX,
YTPOKAIOLIHX 3/10POBBIO U )KU3HH JIOJIEH;

OCO3HAHMS NOCIEACTBHH M HENPHUATHS BPEIHBIX HPHUBBIYEK (YIMOTpeOJIEeHHs alIKOrois, HapKOTHKOB,
KypeHHs);

5) TpyoBOro BocnuTaAHHM:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIHCKOM AeATENFHOCTH, OOIIECTBEHHO TIOJIE3HOM,
TBOPYECKOH U JPYIUX BUAAX JIEATEITHHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4aCTHE B PEHICHUH MPAKTHYECKUX 3a/1a4 COLUATbHON HANPABJICHHOCTH (B paMKax
CBOETO KJ1acca, IITKOJIBI);

MHTEpeca K NMPAKTUUECKOMY M3YUCHHMIO MPO(eCcCHil pa3IMdHOro poaa, B TOM YHCIIE HA OCHOBE NMPUMEHEHHS
MIPEAMETHBIX 3HAHWH 110 XUMUH;

YBaXKEHUs K TPYAY, TIOAIM TPpyZAa U pe3ynbTaTaM TPYAOBOU AEATEIBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYalTbHOW TpacKTOpUM oOpa3oBanus, Oymymieil mpodeccuu u
peanu3alui COOCTBEHHBIX JKU3HCHHBIX IUTAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMWUH,
HMHTEPECOB M MOTpeOHOCTEH 0011ecTBa;

6) 3K0IOrM4€eCKOro BOCIIMTAHUS:
9KOJIOTMYECKH I[EJIECO00PAa3HOr0 OTHOIIEHHS K MPUPOJIE, KaK HCTOYHUKY CYIIIECTBOBAHMS JKU3HH Ha 3eMIle;

MMOHUMAHUs TIO0ATBHOTO XapaKTepa HKOJIOTMYECKUX IMPOOJIEM, BIIUSHHUS SKOHOMHYCCKHX IIPOIIECCOB Ha
COCTOSTHUE TIPUPOTHON U COLIUATBHON CPEIBI;

OCO3HaHUuA HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA }IOCTI/I)KGHI/Iﬁ XUMUHN JId pEHICHUS BOIPOCOB PAllMOHAIIBHOI'O
PpUPOAO0INOJIb30BAHUSA;

AKTUBHOTO HENpUATUS JeWCTBUI, NPHUHOCALIMX BpeA OKpYKarolled NpUpOAHOW cpede, YMEHHA
MIPOTHO3UPOBATH HEOJIATONPHATHBIE KOJIOIHYECKHE TTOCIIEACTBHS TPENIPHHUMAEMBIX JEHCTBUI M NPENOTBPAIIATh
ux;

HaJInyusg Pa3BUTOro0 HSKOJOI'MYCCKOro MBINUICHUS, 9KOJIOTUYECKOMH KYyJIbTYpbl, OIblITa JACATCIIbHOCTU
9KOJIOTHYECKOM HarpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA HMHU B HOSH&BaTeHbHOﬁ, KOMMyHPIK&TPIBHOﬁ )51
COIMATbHOM IMpaKTHKe, CIIOCOOHOCTH U YMEHUA aKTUBHO IPOTUBOCTOATH NACOJIOIH xeMoq)o61m;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

chOPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH |
00IIIECTBEHHON TIPaKTHKH;

HOHUMAaHMS CIIEIU(HUKU XUMHUHI KaK HAyKH, OCO3HAaHUA € posiu B (POPMHPOBAHMU PALIMOHATIBHOTO HAy4HOT'O
MBIIUICHHUS, CO3AAHUH LIETIOCTHOTO MIPEICTaBICHU 00 OKpY’KarolleM MUpe Kak O €AMHCTBE IPHUPOJIBI M YEIOBEKa, B
MO3HAHUHU NIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHNH IPO0IeM COXpPaHEHHs IPUPOJHOIO PAaBHOBECHS;

yOSKAEHHOCTH B OCOOOH 3HAYMMOCTH XMMHUH JJIsl COBPEMEHHON LMBWIM3ALUKU: B €€ T'YMaHHCTHYECKOIl
HAINpPaBJICHHOCTH W BA)XKHOM pOJM B CO3JJAHMM HOBOI 0a3bl MaTepHajbHOW KYJIbTYPbI, PELICHUH INI0OATHHBIX
npo0JieM yCTOHYMBOIO pPAa3BHUTHs YEIOBEYECTBA — CHIPHEBOM, DIHEPreTHUYECKOM, MHUINEBOH W DKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTHU MEJUIIMHBI, 00ECIICUYCHUN YCIOBUIl YCHEIIHOTO TPYyAa M SKOJIOTHUECKH KOM(OPTHOM
JKM3HH Ka)KJI0r0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONH TIPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTM METOOB IIO3HAHUS, HCIONb3YEMbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIONIB30BaTh MOMydaeMble 3HAHHUS Ul aHAM3a M OOBSCHEHWS SBJICHHUI
OKPYXAIOIIEro MUpa ¥ MPOUCXOAAIINX B HEM M3MEHEHHMH, YMEHHS AelaTh 00OCHOBAaHHBIC 3aK/IIOUCHHS HA OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIUXCS JAHHBIX C LIEJBIO NOMYIEHHS TOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIFHO HMCIOJIB30BATh XHMHUECKHE 3HAHUS UL pEIICHUSA l'IpO6J'ICM B PpE€aJIbHBIX
KU3HECHHBIX CUTYyallusIX;

HMHTEPECA K TOZHAHUIO U HCCIIeI0BATEIhCKOM JCATCIIBHOCTH,

TOTOBHOCTH M CITIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY ITOTYYEHHIO
HOBBIX 3HaHHUH 10 XMMUH B COOTBETCTBHH C )KH3HEHHBIMH MTOTPEOHOCTSIMH;

WHTEepeca K 0COOEHHOCTSIM TPpy/Aa B Pa3MUIHBIX cpepax mpodhecCHOHaTbHOM e TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI



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

3HAYUMBIE I (POPMHUPOBAHUS MUPOBO33PEHUsI OOYUAIOIIUXCS MEKIUCIHUIUTMHAPHBIE (MEKIPEIMETHBIE)
00IIIeHayYHbIE MOHATHS, OTPAXAOIIHME IETOCTHOCTh HAYYHOW KApPTHHBI MHUpAa U CIEHU(PHUKY METOIOB MMO3HAHMS,
HCTIONB3yEeMBIX B €CTECTBEHHBIX Haykax (MaTepws, BEHICCTBO, SHEPTHs, SBJICHHUE, IPOIECC, CHCTEMa, HAYYHBIN
(akT, TPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHWsS, WCCICIOBAaHHE, HAOIOJCHNE, HW3MEpEHUE,
9KCIIEPUMEHT M JAPYTHUE);

VHUBEpCaldbHbIC  ydcOHbIC  JelicTBHA  (TIO3HABATEIbHBIC,  KOMMYHHUKATHUBHBIC,  PETYJISITHBHBIC),
obecrieunBaromue GopMupoBanue (HyHKIIMOHATHHON IPAMOTHOCTH M CONMAIEHOW KOMITETCHIIUU 00YJYarOIIUXCS;

CIIOCOOHOCTh o6yqafonmxc;{ HCIOJIb30BaTh OCBOCHHLIC MCKANCHUIIIIMHAPHBIC, MUPOBO33PCHUCCKUEC 3HAHUA
1 YHUBCPCAJIbHBIC y‘Ie6HI)Ie I[eﬁCTBHH B IIO3HABATEILHON U COHHaHLHOﬁ IMpaKTUKeE.

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

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

1) 6a30Bble JJoruyeckue aeicTBUS:
CaMOCTOSITEIbHO (POPMYIUPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEACIIATE HEIU ACATCIBHOCTH, 3aaBast apaMEeTpPbl U KPUTEPHUU UX NOCTHIKEHHSA, COOTHOCUTD PE3YJIIbTAThI
JACATCIIBHOCTU C ITOCTAaBJICHHBIMHU ILCIIAMHU,

UCIIOJIb30BaTh [IPU OCBOCHUH 3HAHMI MPHEMBI JTIOTHUECKOTO MBIIUIEHHS — BBIAEIATh XapaKTepPHbIE MPU3HAKU
NOHATHH M YCTAaHABIMBATH HMX B3aUMOCBS3b, HCIIONB30BAaTh COOTBETCTBYIOIIME IOHATHA IUISI OOBSICHEHHS
OTZENBHBIX (JaKTOB U SBJICHUIA;

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

CTPOUTH  JIOTHYECKHE PACCY)KHACHUS (MHAYKTHBHBIE, JEAYKTHBHBIC, IO aHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH M IIPOTUBOPEYHS B paCCMAaTPHBAEMBIX SIBIICHHSX, (POPMYIUPOBATH BBIBOIBI 1 3aKITIOYCHNS;

MPUMEHATh B TMIPOIEcCe ITO3HAHMA, HCIOIB3YEMble B XHMUH CHMBOJWYECKHE (3HAKOBBIE) MOIIEIH,
peoOpa3oBhIBATH MOJIENBHBIC MPECTABICHUS — XUMUYECKHI 3HAK (CHMBOM) DJIEMEHTa, XUMHYecKas (opmya,
ypaBHEHHE XUMHYECKOH PeaKUu — MPH PEIICHUHN yIeOHBIX ITO3HABATEIBHBIX W MPAKTUYECKUX 3a]ad, IPUMEHATh
Ha3BaHHBIE MOJENBHBIC MPEACTABICHUS [UIA BBIABICHHS XapaKTEPHBIX MPU3HAKOB HW3yYaeMbIX BEHIECTB U
XUMUYECKHUX PEaKIUM.

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

q)OpMyJ'II/IPOBaTB oean MW 3aJadd  HCCICAOBAaHHUA, HMCIIOJIb30BaThb IIOCTABJICHHBIE H CaMOCTOATCIBHO
C(l)OpMyJ'H/IpOBaHHBIG BOIIPOCHI B KAYECTBEC MHCTPYMCHTA MO3HAHWA W OCHOBBI JJIA (bOpMI/IpOBaHI/IfI THUITIOTE3EI 110
MPOBEPKE NPABUIBHOCTH BBICKA3bIBACMbIX Cy)I(ﬂeHHﬁ;

BJIAZICTb HABBIKAMHU CAMOCTOATCIIBHOIO IUNIAHUPOBAHUA W TMPOBCACHUA YUCHHUYCCKUX OKCIICPUMCHTOB,
COBCPUICHCTBOBATH YMCHMUS Ha6J'IK)I[aTL 3a XO0AOM TIponecca, CaMOCTOATCIIbBHO MNPOrHO3UPOBATH €TI0 PE3YyJbTaT,



(dopMynupoBaTh OOOOIIEHNST M BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJILTATOB HCCIIEJOBAHMS, COCTABIIATH
000CHOBaHHBIN OTYET O MPOJIETaHHOH padoTe;

HpI/I06peTaTI> OIIBIT y‘leHH‘IeCKOﬁ HCCHG}IOBaTeJ’ILCKOﬁ n HpOGKTHOﬁ JACATCIIbHOCTH, IIPOSABJIATH CIIOCOOHOCTH
U TOTOBHOCTbH K CaMOCTOATCIBbHOMY IMOUCKY METOHOB PCHICHHSA MPAKTUYCCKUX 3aja4d, NPUMCHCHUIO Pa3JIMIHbIX
MECTOOB IIO3HAHUAI.

3) pabora ¢ undopmanmeii:

OpPHEHTUPOBATHCS B PA3TUYHBIX MCTOYHHKAX MHPOpPMAIMK (HAydHO-TIOMYJISIPHAS JIUTEPaTypa XUMHIECKOT O
coJiepKaHusl, CIpaBOYHBIE MOCOOMS, pecypchl VHTepHeTa), aHaIM3MpOBaTh MH(GOPMAIMIO PA3IUYHBIX BUJIOB U
(hopM npencTaBiIeHus, KPUTHIECKH OLIEHHBATH €€ IOCTOBEPHOCTH M HETIPOTHBOPEYHBOCTH;

(l)OpMyJ'II/IpOBaTI) 3arpoCcol MW MNPUMCHATH Ppas3IiMdHbIE MCTOAbI IPHU IOHUCKE H 0T6ope I/IH(i)OpMaHI/II/I,
HeO6XOZ[PIMOI>i JUJI BBITIOJTHCHU I y‘-Ie6HLIX 3aaa4 OHpe}IeJ'IéHHOFO THIIA,

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOTHUA U Pa3JIMYHBIX
TIOMCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO BBIOMpATh ONTHMANbHYIO (QOpMYy NpeAcTaBleHUus HHPOpManmu (CXeMbl, TrpadukH,
JIMarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CPENCTBA MPU PadoOTe ¢ XMMHYECKOW MH(pOpMaluen: NPUMEHSTh
MeXHnpeaMeTHble (pU3nYecKue 1 MaTeMaTHYEeCKUe) 3HAKK U CUMBOITBI, (POPMYIIbI, a00peBHATYpBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U HpCO6pa30BbIBaTB 3HAKOBO-CUMBOJIMYCCKHUE CPEACTBA HATJISATHOCTH.
OsJaajgeHue YHUBEPCAJIBHBIMU KOMMYHUKATUBHBIMHA JIeHCTBUSIMM:

3aJaBaTh BOIIPOCHI 1o CYILECTBY o0cyx1aeMoi TEMBI B xoze Juasora
W/WIM JUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYIHPOBATh CBOM TNPEHAJIOKEHHS OTHOCHTEIBHO BBINOJHEHHS
NIPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C IIPE3CHTAIMEH PE3yIbTaTOB O3HABATEILHON JAEATEIbHOCTH, MOIYUYEHHBIX CAMOCTOATENFHO WIIH
COBMECTHO CO CBEpPCTHHKAMHU IIPH BBIMOJHEHUM XHUMHYECKOIO 3KCIHEPUMEHTa, IpPaKTHUECKOH paboTel TI0
HCCIIEIOBAHHIO CBOIMCTB HM3y4aeMBIX BEILECTB, pealM3alMd y4eOHOro NpoeKTa M (OpMYIHPOBAaTH BBIBOABI
M0 pe3yJbTaTaM IPOBEJACHHBIX HCCICHOBAHUI IMyTEM COMIACOBAHMS TO3UIMI B XoJe OOCYXKaeHHs u OoOMeHa
MHEHUSIMH.

OsaajgeHue YHUBEPCAJIBbHBIMHU PEryJIsITUBHBIMHU JedCTBUSIMM:

CaMOCTOSTEIBHO IUTAHUPOBATh U OCYIIECTBILATH CBOIO TIO3HABATENBHYIO IEATENFHOCTD, ONpeNessis € Henu u
3aJja4d, KOHTPOJIHMPOBATh M II0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IpeiaraeMblii aJrOpUTM IEeHCTBHH NpH
BEITIOIHEHUH YYeOHBIX M HCCIENOBATEIbCKUX 3aj]ad, BRIOMpaTh HamOonee >PQPEeKTUBHBINA CIIOCOO WX pEIICHHUS C
Y4ETOM MONYYESHUS HOBBIX 3HAaHHH O BEIIECTBAX M XUMUYECKUX PEAKLHX;

OCYHIECTBIIATH CAMOKOHTPOJIb CBOCH IEATEIIFHOCTH Ha OCHOBE CaMOaHajIr3a U CAMOOIICHKH.

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

c(OpPMHUPOBAHHOCTH MPEACTABICHUA O XMMHUYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MHDA,
polMM XWMHUM B IIO3HAHWW SIBJICHWH TPHPOABI, B (HOPMHPOBAHMHM MBIIUICHHS MW KYJIbTYPHl JHYHOCTH, €&
(YHKIIMOHANGHONH T'PaMOTHOCTH, HEOOXOAMMOW JUIi PpEIIeHHS MpPaKTHYECKHX 3a7ad ¥ OKOJIOTHYECKH
00OCHOBaHHOT'O OTHOIIEHNUS K CBOEMY 3/I0POBBIO M IPUPOIHOM Cpese;



BIIQJICHUC CUCTEMOW XUMHWUYECKUX 3HAHHA, KOTOpas BKIFOYACT: OCHOBOTIONATAIOIINC MOHITHS (XUMUICCKUI
AJIEMEHT, aTOM, 3JICKTPOHHAsh 00O0JI0YKa aToMa, MOJICKYJa, BaJICHTHOCTb, DJICKTPOOTPUIIATEIHLHOCTh, XMMUICCKAs
CBsI3b, CTPYKTypHast (opmyna (pa3BépHyTass W COKpamIéHHAs), MOJIb, MOJSIpHAs Macca, MOJLIPHBIA OO0BEM,
YTIACPOMHBIN CKeeT, (pyHKIMOHAIBHAS TPYIa, PaTuKall, H30MEPHs, H30MEpPhl, TOMOJIOTUICCKUN PsJ, TOMOJIOTH,
YIIE€BOAOPOABI, KHCIOPOA U  a30TCOAEpXKAIIUE COEIUHEHUS, MOHOMEp, IONHMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCTUHCHUS); TEOPUH W 3aKOHBI (TEOpPHsl CTPOSHHS OpPTaHWYECKUX BeEHIecTB A.
M. byrnepoBa, 3aKkOH COXpaHEHHs] MAacChl BEILECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMUM,
MHPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE MTOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBIICHUH,
(hakTOJIOrMYECKUE CBEIACHHUS O CBOMCTBAaX, COCTaBe, IMOITYYCHHH M OE30IaCHOM HWCIIOIB30BAHUH Ba)KHEHIITHX
OpPraHUYECKUX BEIICCTB B OBITY U IMPAKTUUCCKON JCATEIIEHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMCHHI BBISBJIATH XapaKTEPHBIC MPU3HAKA MOHSATHHA, YCTaHABIMBATH WX B3aHMOCBS3b,
HCIONIb30BaTh COOTBETCTBYIOUIME TOHSATHS MPU OMHCAHUM COCTaBa, CTPOCHUSI W MPEBpPAILEHHH OpraHuYecKuX
COEIMHEHU;

c(OPMHUPOBAHHOCTh YMCHHU HUCIIONB30BAaTh XUMHUCCKYIO CHMBOJIUKY JUIS COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMEHHOW) (hOpMYS OpraHMYECKHUX BEIICCTB U YPABHCHUN XUMHUYECKUX PEaKIIUH,
HU3TOTABJIMBATh MOJEIM MOJIEKYJ OpraHMYeCKMX BEIIECTB M  WUIIOCTPAllMd WX  XUMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOEHMUS;

c(OpMHUPOBAHHOCTh YMEHHUH yCTaHABJIMBATh MPUHAJIEKHOCTh M3YYEHHBIX OPraHWYEeCKUX BEIIECTB M0 WX
COCTaBY M CTPOEHHMIO K ONPEAENEHHOMY KIIacCy/TpylIe COeIUHEHUH (YTIeBOAOPOABI, KUCIOPO U a30TCOAepXKaIIne
COEIIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHs), JaBaTh MM HAa3BaHUSA II0 CHUCTEMaTHYeCKOW HOMEHKJAType
(IUPAC), a Taxke NpUBOAWTH TPUBUAJIbHBIC HA3BAHUs OTACIBHBIX OPraHWYECKHX BEUIECTB (ITUIJICH, MPOIHJICH,
alleTHJICH, STHJICHIJIMKONb, TJIHMIEPHH, (QeHon, (opMaibIerui, aleTaubjIerujl, MypaBbHHAs KHCIIOTa, YKCYCHas
KHUCJIOTa, OJIEMHOBAs KUCIIOTA, CTeapHHOBAs KUCIIOTA, IVII0K03a, PPYKTO3a, KpaxMmal, LeJUTI03a, TTIHIHH);

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

cOpMUPOBAHHOCTE YMEHUS HPUMEHATH IIOJIOKCHUS TEOPUH CTPOCHHS OpPraHWYECKHX BEIIECTB A.
M. ByrnepoBa a1 OOBsICHEHHs 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHs
Macchl BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOCHHUE, (U3MUYECKUE M XUMHYECKHUE CBOWCTBA
TUINHAYHBIX TPEICTABUTENEH pa3IMYHbIX KJIACCOB OPraHMYeCKHX BelIecTB (MeTaH, 9TaH, JTHICH, MNPOIJICH,
arietwieH, OyramueH-1,3, merwnOyramueH-1,3, OeH305, METaHON, 3TaHOJN, STHICHIJIMKOIb, TIHUIEpHH, (eHo,
alleTayb/IeTU]l, MypaBbHHAS M YKCYCHAsl KHCJOTBI, TIJIFOKO3a, KpaxMal, IeJUII0JI03a, aMHHOYKCYCHasl KHCIIOTa),
WLTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIy HUMH YPaBHEHHSIMHA COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHH C
HCIIONIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

copMHUPOBAHHOCTH YMEHHS XapaKTEPH30BATh HCTOYHHKHU YIIIEBOIOPOIHOTO ChIPbs (HE(Th, IPUPOTHBIN Ta3,
YTOIIB), CIIOCOOBI UX MepepadOTKU U MPAKTHIECKOE MPIUMEHEHNE MIPOAYKTOB MepepadoTKy;

cOpMUPOBAHHOCTE yYMEHHWH NPOBOAWTH BBIYMCICHHS II0 XHMHYECKUM YypaBHEHHMsSM (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOIO BEIIECTBA WM NMPOAYKTA PEaKLHH IO U3BECTHBIM Macce, 00bEMY, KOINYECTBY OIHOTO H3
HCXOIHBIX BEIICCTB
WA TIPOIYKTOB PEAKIUH);

c(OpMHUPOBAHHOCT YMEHHUH BIaJETh CHCTEMON 3HAHMM 00 OCHOBHBIX METOAAX HAYJYHOTO ITO3HAHUS,
WCTIONB3YEMBIX B XMMUH IIPH U3YUCHUH BEIIECTB U XUMHUUECKHX SIBJICHUH (HAOIOAEHNE, N3MEPEHNE, IKCTIEPUMEHT,
MOJICTIMPOBAHNE), HCIIOIb30BaTh CHCTEMHBIC XHMWYECKHE 3HAHWSA ISl TPHUHATHS PEIICHHH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH M NX NPHUMEHEHHEM;

c(pOpMHPOBAHHOCTh YMEHHMH COOJIIOAATh NMPAaBMIIA IONH30BAHMSA XMUMUYECKOH MOCYHOH M 71ab0paTOpHBIM
000py/IOBaHMEM, a TAKKe MpaBUia OOpAIIEHNs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIHSIMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIIBITOB;

C(bOpMI/IpOBaHHOCTL yMeHPIfI IJIAaHUPOBATh W BBIIIOJIHATH XAMHAYICCKHMI OKCIICPUMCHT (HpeBpaHICHI/IH
OPraHNYCCKUX BCIICCTB IPU HAIrpCBAHUU, MOJYUYCHUC STUJIICHA U U3YUYCHHUE CTO CBOP’ICTB, Ka4CCTBCHHBIC PCAKIHNH



OpPraHN4CeCKUX BCHICCTB, ACHATypalusa 0enIKoB Opu HArpC€BaHWM, LBCETHBIC PCAKIUNH 6CJ'IKOB) B COOTBCTCTBUU C
npaBWJIaMu TCEXHUKHU 0e30macHOCTH npu O6paIII€HI/II/I C BCIICCTBAMH H J'Ia60paT0pHLIM 060pyI[OBaHI/IeM,
OpeACTaBJIATh PE3YJIbTAThl XUMUYCCKOI'O SKCIICPUMCHTA B (1)OpM€ 3aIIMCH ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX peaKHI/II\/’I u
(l)OpMyJ'II/IpOBaTB BbIBOJIbI HA OCHOBEC 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHH KPHUTHUYECKH AaHAIM3UPOBATh XMMHUUECKYI0 HH(OpMAalLUIO, TONy4aeMyro W3
Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHGopmanuy, MHTEpHET 1 Npyrux);

c(OpMHUPOBAHHOCTh YMEHUH COONIONAaTh NpaBUiia SKOJOTMYECKH IIENecO00pa3HOro IMOBEACHUS B OBITY U
TPYIOBOH AESATENHHOCTH B LIENISIX COXPAaHEHHUs] CBOETO 370POBbs M OKPY)KAroIleld NMPHUPOIHON Cpeabl, OCO3HABATH
OITACHOCTh BO3JICWCTBHSI Ha JKUBBIE OPraHU3MBlI OIPEAEIEHHBIX OPTaHMYECKMX BEIIECTB, MOHMMas CMBICI
niokazatesst [1J1K, mosicHATh Ha mpuUMepax CriocoObl YMEHbBIIEHHS U IPEJOTBPAILEHUST X BPEIHOTO BO3ICHCTBUS HA
OpraHHU3M YeJOBEKa;

JJIs1 o6yqa10mnxc;1 C OrpaHNMY€HHBIMU BO3MOXKHOCTAMU 3JI0POBbs: YMCHUEC MPUMEHATH 3HAHUA 00 OCHOBHEIX
JOCTYIIHBIX METOJIaX MO3HAHHUS BEIIECTB U XUMUYCCKUX HBJ'IeHHﬁ;

JUIsL CNeTBIX M CIa0OBHAAIIMX OOYyYalONIMXCA: YMEHHE HCIOJIB30BaTh Pelbe(hHO-TOUCUHYIO CHCTEMY
o6o3Hauennit JI. Bpaiiist myist 3armucn XuMHIecKHX GopMyiL.

11 KJIACC
[IpenmeTHbIe pe3yNbTaThl OCBOECHHS Kypca «OO0Iiast 1 HeopraHuuecKasi XUMHsD) OTPa)arorT:

C(OPMHUPOBAHHOCTH TPEJCTABICHUH: O XUMHYECKOW COCTaBIISIIONIEH €CTeCTBEHHO-HAYYHOH KapTUHBI MUPA,
poNMM XMMHUM B IIO3HAHWW SIBIEHHH TPHUPOABI, B (OPMHUPOBAHMM MBIIUICHHS W KYJIbTYPhl JHYHOCTH, €€
(YHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOAMMOH JUIi pEIIeHUS NPAKTHYECKMX 3aJad U DKOJOTHYECKU
00OCHOBaHHOI'O OTHOIIEHUS K CBOEMY 3[J0pPOBbIO U IPUPOIHON cpee;

BJIaJICHUE CHCTEMOW XMMHUUYECKUX 3HAHHH, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE MOHATHSA (XUMHUYECKUI
9JIEMEHT, aTOM, H30TOIl, S-, P-, O- JJIEKTPOHHBIE OpPOWUTANU aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA 00BEM,
BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTb, CTENECHb OKUCIICHUS, XHMMHUUYECKas CBs3b (KOBaJICHTHAs, HOHHas,
MeTaJUTMueCcKasi, BOJOPOAHAs), KPUCTAIIMYECKasl PElIETKa, TUMbl XMMHUUYECKUX PEaKIUH, pacTBOp, JIEKTPOJIUTSI,
HE3JIEKTPOJIUTEI, DJICKTPONUTHYECKAs] JUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOH
peaKkuuy, XUMHUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHs NEKTPOIIUTUIECKOM TUCCOIMAIINN, IEPUOJUUECKUN
3akoH [[. . MeHzeneeBa, 3aKOH COXPaHEHUS] MacChl BEIIECTB, 3aKOH COXPAaHEHUS M NPEBpAIlEHUs SHEPTUH NPHU
XMMHUYECKHUX PEaKIHUsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B
OCHOBE MOHUMAaHHS IPHIMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHHH, (DaKTOIOrHYEeCKHe CBEICHUS O CBOHCTBAX,
coCcTaBe, IOJNYy4eHHHM M O€30IaCHOM HCIIONb30BAaHHM BAXKHEHMIINX HEOPraHWYEeCKHX BEIIECTB B OBITY H
MIPaKTHYECKOH AEATETHbHOCTH YETI0BEKa;

c(OpMHPOBAHHOCTh YMEHHUI BBIABJIATH XapaKTEPHbIC NPU3HAKN MOHITHH, YCTaHABIMBATH MX B3aHMOCBSI3b,
HCTIONIB30BaTh COOTBETCTBYIOIINE MTOHATHS MPH ONMCAHUH HEOPTaHMUYECKHUX BEIIECTB U MX MPEBPAIICHNUI;

c(pOpMHPOBAHHOCTh YMEHHH HCITOIH30BATh XMMHUUECKYIO CHMBOJIMKY JUIS COCTaBJIECHHA (OPMYI BELIECTB U
YpaBHEHHH XHMHUYECKHX peakmmi, cuctremarnieckyio HoMmeHKIaTypy ([UPAC) wu TpuBHanbHbBIE Ha3BaHUSA
OTIENBHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbBIi ra3, YIJIEKHCIBIH ra3, aMMHaK, TaméHas H3BECTb, HeraméHas
N3BECTh, MMTHEBAsI COAA, INPUT U APYTHE);

c(pOpMHUPOBAHHOCTH YMEHHMH OIPEIEISATh BAJEHTHOCTh M CTENEHb OKHCICHUS XUMHYECKHX 3JIEMCHTOB B
COEIMHEHUSIX PA3TMYHOTO COCTAaBa, BUJI XUMHUUECKON CBSI3M (KOBaJICHTHAs, HOHHAS, METaJUTMUECKas, BOAOPOHAS) B
COEMHEHMUSX, TUN KPHUCTAJUINYECKON PpEmETKH KOHKPETHOTO BEIIECTBAa (aTOMHas, MOJICKYISIpHAs, HOHHas,
METaJUTHYECKas ), XapaKTep Cpeapl B BOMHBIX PACTBOpaX HEOPTaHWIECKUX COEMHEHHH;

c(OpMHUPOBAHHOCTh YMEHHI YCTAHABIMBATH MPUHAJICKHOCTE HEOPTaHMYECKHX BELIECTB IO MX COCTaBy K
OIIpeIETIEHHOMY KJIacCy/TpyIIe COeINHEHUH (IPOCThIE BEUIECTBA — METAJUIBl M HEMETAIIIbI, OKCH/IbI, OCHOBaHMS,
KHCITOTHI, aM(OoTepHBIE THIAPOKCH/BL, COITH);

C(i)OpMPIpOBaHHOCTL yMeHI/Iﬁ PACKpbIBATL CMBICIT TMEPUOANYCCKOrO 3aKOHaA I[ n. MeHneneeBa n
ACMOHCTPUPOBATH €0 CUCTEMATU3UP YOI YO, O6I>$ICHI/ITCJ'ILHYIO U MMPOrHOCTUYCCKYIO q)yHKL[I/II/I;



c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh JICKTPOHHOE CTPOCHUE aTOMOB XHUMUYECKUAX AJIEMEHTOB 1—4
neproioB Ileproguueckoit cucteMsl xuMuueckux sneMeHToB J[. Y. MeHzeneeBa, UCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIC OpOUTANINY, «IHEPTETHUCCKUEC YPOBHM», OOBACHATH 3aKOHOMEPHOCTH W3MCHCHHUS CBOWCTB
XUMHYECKAX DJIEMCHTOB M WX COCNUHCHUU IO TepuojaM W TpynmnaMm I[lepromuveckodl CHCTEMBl XMMHUYIECKUX
snementoB J[. . Menneneesa;

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ XapaKTCpUu3oBaTh (OHI/ICLIBaTI)) 06IJII/I€ XHMUYECKUE CBOMCTBA HCOPraHN4€CKUX
BCHICCTB Ppa3IMYHBIX KJIACCOB, IMOATBEPKIAATH CYHICCTBOBAHUEC TEHETUYECKON CBS3U MCKAY HEOPraHn4CcCKUMU
BCIICCTBaAMU C IIOMOIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIIUX XUMHNUYCCKUX peaKHHﬁ;

c(OPMHPOBAHHOCTh YMEHUS KIaCCU(MUIIMPOBATH XUMHYCCKHE PEAKIMHU 10 PA3JIMYHBIM MPU3HAKAM (JUCITY H
COCTaBy pEarupyrOIIUX BEIIECTB, TCIUIOBOMY 3(h(EKTY peakiuy, W3MEHCHUIO CTEINCHEH OKHCICHHS 3JICMCHTOB,
00paTUMOCTH PEaKIMy, YHacTHIO KaTallu3aTropa);

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ COCTAaBJIAThL YPABHCHUSA peaKHI/Iﬁ Ppa3JIMYHbIX TUIIOB, MOJHBIC U COKpaH_IéHHI)Ie
YpaBHCHUA peaKHI/Iﬁ HMOHHOI'O 06MeHa, Y4uThIBasd yCJIOBUA, MPHU KOTOPBIX 3TU PCAKIUN UAYT 1O KOHIA,

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ MPpOBOAUTL PECAKINU, MOATBEPKAAIOUINC KayeCTBEHHEIN COCTaB Ppa3JINIHbIX
HCOPraHMYCCKNUX BCIIECTB, pPACO3HABATH OIIBITHBIM HyTéM HOHBI, MTPUCYTCTBYIOLNIMC B BOAHBLIX pacCTBOpax
HECOPTaHUYCCKUX BCHICCTB,

COPMHUPOBAHHOCT, YMEHHMH PACKPHIBATH CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX  PEaKIUit
HIOCPENICTBOM COCTABJICHUSI AJIEKTPOHHOTO OajlaHCa 3THX PEaKIUid;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTbh CKOPOCTH XHMHYECKOH pEaKIMH OT pa3IHYHBIX
(hakTOpOB; XapaKTep CMEIICHUS XHMHUECKOI'0 PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBHS (TPHUHIIUIT
Jle aTenke);

copMUPOBAHHOCTH YMEHHI XapaKTepU30BaTh XUMHUECKUE MTPOLIECCHI, JeKaIlie B OCHOBE IPOMBIIUICHHOTO
MOJTy4eHHs1 CEPHOH KHUCIOTHl, aMMHaka, a Takke C)OPMHUPOBAHHOCTh NpEACTaBICHHH 00 OOIMX Hay4HBIX
NPUHIMIIAX U KOJOTHYECKHX MpodiIeMax XMMHUYECKOr0 NPOU3BOACTBA;

copMHUPOBAHHOCTE yMEHHH NPOBOAWTH BBIYUCIEHHS C MHCIONB30BAHMEM MOHATHA «MaccoBas IO
BEILECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHHH Ia30B MPH XMMHYECKHX PEaKIMsIX, MAacChl BEIECTBa WM 00bEMa
ra3oB II0 U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIN 00bEMY ONHOTO M3 y4acTBYIOIIMX B PEAKIMU BEILECTB,
TerIoBoro 3¢ ¢ekra peakuuy Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB, NPEBPALICHHUS U COXPAHEHUS
SHEPIHY;

copMUPOBAHHOCTH YMEHHH COOJIONATh IpaBHia IOJB30BAHHSA XMMHYECKOH MOCYHOW M J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe IpaBuia OOpAlIeHNs ¢ BELIECTBAMH B COOTBETCTBHU C MHCTPYKLHSIMH II0 BBIOTHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIIBITOB;

cOpMUPOBAHHOCTE YMEHHMI IUIAHUPOBATH W BBINONHATH XHMHYECKHH OKCHEPHMEHT (pa3ioKeHHE
MEepOKCHAA BOAOPOJA B IPUCYTCTBHM KaTalu3aTopa, OINMpeNelicHHe Cpelbl PacTBOPOB BELIECTB C IOMOLIBIO
VHUBEPCAJIBHOI'O HMHIUKATOpA, BJIMSHUE DA3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOW PpEaKIMu, PeakuH
HOHHOrO OOMEHa, KauyeCTBEHHBIE peakUuu Ha cyiabdaT-, KapOOHAaT- W XJIOPHUA-aHUOHBl, Ha KaTHOH aMMOHMS,
pelIeHne SKCIIEpUMEHTANBHEIX 3a1ad 1o TemMaM «Metamwbl» u «Hemeramuisy) B COOTBETCTBHH C IIPaBUIIAMH
TEXHUKH O€30MacHOCTH TpH OOpalIeHWH C BEImECTBAMH U JIAOOPATOPHBIM OOOpPYIOBAaHHEM, MPEACTaBISTH
pe3ynbTaThl XMMHYECKOTO OSKCIEepUMEHTa B (OpMe 3amHCH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIHd |
(OpMyITpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJbTATOB;

c()OpMHPOBAHHOCT YMEHHMH KPHUTHYECKH AaHAIN3UPOBATH XMMHUECKYIO HH(OPMALMIO, TOMyYaeMylo W3
Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOH KOMMYHHUKaNWH, VIHTEpHET U Opyrux);

C(i)OpMPIpOBaHHOCTB yMeHI/Iﬁ CO6J'IIO,HaTB npaBujia 9KOJIOIMYCCKU uenecoo6pa3H0r0 IIOBCIACHHUA B 6I>ITy u
prIlOBOI\/'I JACATCIIBHOCTU B LECIAX COXPAaHCHHS CBOCTO 310POBbA U Opr)KaIOHICﬁ HpI/IpOZ[HOI\/‘I Cpeabl, OCO3HABATH
OIIaCHOCTb BOBHCﬁCTBHﬂ Ha JXHUBBIC OPraHU3MbI OHpe,Z[CJ'IéHHBIX BCIICCTB, IMOHHMMas CMBICJI ITIOKa3aTciisd HI[K,
NOACHATh Ha IMpUMEPAX CITIOCOOBI YMCHBUICHHUA W TOPEAOTBPALICHUSA HUX BPEIAHOIO BOBZ[GﬁCTBPI?I Ha OpraHu3m
YCJIOBCKaA,



JJIA 06y‘laIOHII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBb:. YMCHUEC IPUMEHATL 3HAHUA 00 OCHOBHBIX

JOCTYIIHBIX METOJAaX MO3HAHHWS BCIIECTB U XUMUYCCKUX ﬂBHeHHﬁ;

JJIA  CICIIBIX H CJ'I3.6OBI/I)1$IHII/IX 06yqa10m1/1x091: YMEHHE UCIOJIb30BaTh pen},e(bHO-ToqeqHyfo CUCTEMY

o6o3nauennit JI. Bpaiiist 1uist 3armucn XUMHIECKHX GOpMyIL.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM (wipposbie)
n/n g 011 - Beero Kourpoububie| [IpakTHyeckue 00pazoBaTebHbIe
porp padoThI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHN4ecKOi XMMHHU
[Ipeamer
OPraHn4ecKou
L g | M. Teopus 5 Bummorexa LIOK
' P https://myschool.edu.ru/
OpraHUYECKUX
coequHeHni A. M.
byrneposa
‘ Htoro no pazneny ‘ 3 ‘
‘ Pasznes 2. YriieBoaopoanbl
21 Hljjeeieom:ie o 2 bu6moreka [IOK
T HOPOA https://myschool.edu.ru/
QJIKaHbI
Henpenenbubie
YTJIEBOJOPO/IBI: bu6mmoreka [IOK
2.2 6 1 .
aJIKEHbI, AJIKAJUEHBI, https://myschool.edu.ru/
QJIKMHBI
ApoMaTtudeckue bubnuoreka [JOK
2.3 2 )
YTJIEBOI0POIbI https://myschool.edu.ru/
IIpuposausie
HCTOYHUKHU bubmuoreka [JOK
24 3 1 .
YIJIEBOIOPOIOB M UX https://myschool.edu.ru/
nepepaboTka
‘ Hroro mo paszueny | 13 |

‘ Paspnen 3. Kuciiopoacoaep:xamue opranniecKkue CoeJAHHEHUs

bu6mmoreka [JOK
3.1 | Crupter. denon 3 https://myschool.edu.ru/
Anbaeruel.
39 KapOoHoBbie 7 1 bubnuorexa [IOK
" | kucaoTel. CI0KHBIE https://myschool.edu.ru/
3upHI
‘ 3.3 ‘ VYrnesonsl ‘ 3 | 1 bubnuoreka IIOK



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/

https://myschool.edu.ru/

‘ Hroro no pazneny

13 |

‘ Pasnen 4. A3orcoaep:kamme opranndecke coeJMHEHUs1

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

‘ Pasznea S. BoicokoMOJIeKYJISIpHbIE COCAUHEHUS

51 [Tmactmaccsr. 9 bu6mmoreka [IOK
" | Kayuyku. Bosiokna https://myschool.edu.ru/
‘ HTtoro mo pazneny ’ 2 ’
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 2
[TPOT'PAMME
11 KJIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0OB U TeM (pposIe)
wnl P 021 . Beero Kontpoasubie| [IpakTuyeckue 06pazoBaTeNbLHbIE
NporpamMmmMbl padoThI padoThbI pecypebI
Pasznes 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aToMOB.
[Tepuoauueckuii
3aKOH U
11 [Tepuonnueckas 3 bu6mmoreka [IOK
™ | cuctema https://myschool.edu.ru/
XUMHUYECKUX
anemenToB [I. 1.
Menneneesa
CtpoeHue BelecTna.
1.2 | MHoroo0Opa3zue 4 BH6H_HOTeKa HOK
https://myschool.edu.ru/
BEILIECTB
13 XuMuyeckue 5 1 1 bubmuoreka [JOK
" | peakuumn https://myschool.edu.ru/
bu6mmoreka [JOK
Hroro no pasneny 13 https://myschool.edu.ru/
Pa3nes 2. Heopranuyeckasi Xumust
bu6mmoreka [JOK
2.1 | Merammt 6 ! https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 | Hemeramms: 9 ! ! https://myschool.edu.ru/
‘ 2.3 ‘ Cas3pb ‘ 2 | bubanoreka LIOK



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

HEOPraHUYECKUX U
OPraHuYeCKUX
BEILIECTB

https://myschool.edu.ru/

Hroro no pazneny 17

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

‘ Paznen 3. Xumus u xKu3Hb

bu6mmoreka [{OK
3.1 | Xuwmt vt s, 4 https://myschool.edu.ru/
‘ Hroro no pasneny ’ 4 ’
OBIIEE KOJIMYECTBO
YJACOB IIO 34 3
I[TPOI'PAMME
IIOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC
N Kommyecrso DJIeKTPOHHBbIE IU(PPOBHIE
e JacoB
w/n Tema ypoka o0pa3oBaTe/ibHbIC
Bcero Hara | pecypcbt
[IpeameT opraHuveckoit XuMuw, eé Buborexa [IOK
1 BO3HUKHOBEHHE, PA3BUTHE U 1 .
https://myschool.edu.ru/
3HAYCHUE
, | memn oz | B 10K
. - V1. bYTICpOBa, https://myschool.edu.ru/
OCHOBHBI€ ITOJIOKCHUS
[IpencraBnenue o KI1acCuPpUKALUHA
3 I(){Ig;::;ligﬂxaB(iﬁs;:;ﬁHquKa;I) u 1 bubmorexa [IOK
yp https://myschool.edu.ru/
TPUBHUAJILHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, bu6mmoreka [JOK
4 N 1 .
TOMOJIOTHYECKUH Psifl https://myschool.edu.ru/
MeraH u 3TaH — npocTenlne bubnuoreka [IOK
5 1 .
MIPEJICTABUTENIN ATKAHOB https://myschool.edu.ru/
AJIKEHBI: COCTaB U CTPOCHHUE, bu6mmoreka [JOK
6 9 1 .
CBOMCTBA https://myschool.edu.ru/
7 OTUJEH U NIPONWIEH — MPOCTENIINE 1 bubnuorexa [IOK
MIPEJICTAaBUTENH aJTKEHOB https://myschool.edu.ru/
‘ 8 ‘ ITpakTuyeckas pabora Ne 1. 1 ‘ bubnuoreka [IOK
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«[TonydeHue aTHIICHA U U3yYCHHE €T0 https://myschool.edu.ru/
CBONCTBY»
0 | vemGyramion 1.5, Honyaene ) ubmiotera LIOK
yran e ye https://myschool.edu.ru/
CUHTCTHYECKOTO KaydyyKa ¥ PE3HHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH
10 | cTpOCHHA, TOMOJIOTUYECKUH PSI. 1 bubnuorexa [JOK
AueTHiieH — MPOCTeUIINiI https://myschool.edu.ru/
MIPEJICTABUTENb AJTKHHOB
Boruncnenus no ypaBHEHUIO bubnuoreka [IOK
11 M 1 .
XAMHUYECKON peaKimu https://myschool.edu.ru/
ApeHbl: 6EH30J1 ¥ TOITYOJL. bubnuoreka [IOK
12 1 .
TOKCHYHOCTH apEeHOB https://myschool.edu.ru/
1y | R e soevoreponn | B LOK
pHHal - P https://myschool.edu.ru/
KJ1accam
[IpupoHbIE HCTOYHHUKHU
YIJIEBOJIOPOJIOB: IPUPOJHBIN a3 U bubnuoreka [JOK
14 1 .
MOMYTHBIC He(TSIHBIC Ta3bl, HeYTh U https://myschool.edu.ru/
MIPOJIYKTHI €€ nmepepaboTKu
[IpupoHbIE UCTOYHUKHI
YIJIEBOJOPOJIOB: MPUPOHBIN ra3 U bubnuorexa [JOK
15 1 :
MOTyTHBIE HE(PTSIHBIC ra3bl, HEPTH U https://myschool.edu.ru/
MIPOAYKTHI €€ mepepaboTKu
KonTtponbHas padoTa mo pasaery bubnuorexa [JOK
16 1 .
«YTIEBOIOPOIBI» https://myschool.edu.ru/
| e oo empr: | e 10K
- BOAOPOR https://myschool.edu.ru/
CBSI3b
MHOroaroMHbI€ CIIUPTHI: bubnuorexa [JOK
18 1 :
STHJICHIJIMKOJIb U TJIHIIEPUH https://myschool.edu.ru/
@DeHOoJI: CTPOCHHE MOJICKYJIBI, § Bubmiorexa LIOK
19 | dusuveckue u XUMHUYECKUE CBOMCTBA, 1 .
https://myschool.edu.ru/
MIPUMEHEHHE
Anpaerunpl: GopManbaeTuI U bu6mmoreka [JOK
20 1 .
areTanblIerua. AUeToH https://myschool.edu.ru/
O/IHOOCHOBHBIE MpeJIeNIbHBIE Bubmiorexa IIOK
21 | kapOOHOBBIE KMCIOTHI: MypaBbUHAs U 1 )
https://myschool.edu.ru/
YKCyCHas
22 | (Cavicrna pacrmopa eycro ) ubmiorera LIOK
P pa yrey https://myschool.edu.ru/
KHCIIOTBD)
CreapuHOBast U OJIEGMHOBAS KUCIIOTHI, Bubnmorexa [TOK
23 | KaK MpeICTaBUTENH BBICIINX 1 ]
https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
‘ 24 ‘ Mbu1a Kak coJIU BBICHINX KapOOHOBBIX 1 ‘ bubanorexa LIOK
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‘ KHCJIOT, HX MOIOILEE IEHCTBHE

https://myschool.edu.ru/

2 | o oupu oo | B LOK
p - HAp https://myschool.edu.ru/
CJIO’KHBIX 3()UpOB
XKupsl: runpoan3, NpuMEHEHHe, bubnuorexa [JOK
26 1 .
OMOJIOTHYECKasi POJIb KHPOB https://myschool.edu.ru/
gy | pomes o o, | B LOK
e : https://myschool.edu.ru/
TJII0K033, PPYKTO3a, caxaposa
Kpaxman u nenronosa kaxk bubnuoreka [IOK
28 1 .
MIPUPOJIHBIC TIOJUMEPHI https://myschool.edu.ru/
2o | Kpmmromman oo przeny | B LOK
POACOAEPKALLL https://myschool.edu.ru/
OPraHWYECKUE COCTUHEHIIS
30 | AMUHBI: METHJIAMHUH ¥ aHUIHH 1 BH6H_H0TeKa HOK
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaKk aM(pOTEpHBIE Butmotexa LIOK
31 | opraHMYeCcKUE COCTUHCHHS, X 1 .
https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. IlenTrant
benku xak npupoaHbIe bubnuoreka [JOK
32 1 :
BBICOKOMOJIEKYIIIPHBIC COCAMHEHUS https://myschool.edu.ru/
33 OCHOBHBIC TIOHITUS XUMHUH 1 bu6mmoreka [IOK
BBICOKOMOJIEKYIIIPHBIX COCTMHEHUI https://myschool.edu.ru/
OcCHOBHBIE METO/IbI CHHTE3a } Bubmiorexa [[OK
34 | BBICOKOMOJICKYJISIPHBIX COCAMHEHUH. 1 .
https://myschool.edu.ru/
[TnacTmaccel, Kaydyku, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
11 KVIACC
KoauvecTBo JJIeKTPOHHbIE
Ne Tema ypoka 4acoB Hara nudpoBbie
n/n H3ydeHusi| 00pa3oBaTebHbIC
Bceero pecypcbl
P ypan https://myschool.edu.ru/
aTOMOB
[Iepronnueckuii 3aKOH U
[Tepuoauueckas cucrema
2 XUMUYECKUX dneMeHToB J[. 1. 1 bubmuoreka [JOK

MenneneeBa, UX CBSI3b C
COBPEMEHHOU T€OpUEN CTPOEHUS
aTOMOB

https://myschool.edu.ru/
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3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMEHTOB U
UX COCIMHEHUH 110 TpyIIam 1
nepuogam. 3HaueHue
MEPUOINIECKOTO 3aKOHA U
CUCTEMBI XUMHNYCCKUX JJICMCHTOB
J.1. Menpeneesa B pa3sBUTUN
HAayKH

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

Ctpoenue BemiecTBa. XUMUYECKast
CBA3b, ee BHUABI; MEXaHU3MbI
00pa3zoBaHusi KOBAJIEHTHOM CBSI3H.
Bopoponnas cBsizb

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

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

bu6mmoteka [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
HEOPraHMYECKHX COCAMHCHUH.
I'enetnueckas CBA3b
HEOPraHMYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

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

Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4YeCcKO XUMHUH. 3aKOH
COXpaHEHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS
SHEPTHUH MPU XUMUIECKUX
peaKIusIX

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

Ckopoctb peakiuu. OOpaTuMeble
peakiuu. XMMHYECKOE paBHOBECHE

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

10

[IpakTuueckas pabora Ne 1.
«BnusHue pa3nuyuHbix GakTOpOB Ha
CKOPOCTh XUMUYECKOM PEaKIIUN)

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

11

DNeKTpoIUTHYECKAs TUCCOIHALIUS.
IToHATHE O BOXOPOIHOM
nokasarene (pH) pactBopa.
Peakiiun noHHOTO OOMEHA.
I'uaponus opraHn4YecKux u
HEOpPraHM4ecKUX BEIIECTB

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

12

OKMCIIUTEIIHFHO-
BOCCTaHOBHUTEIHHBIC PEAKITHH.
[TonsiTre 006 dMeKTpOIH3E
pacriaBoB U PacTBOPOB COJIEH

bu6mmoreka [JOK
https://myschool.edu.ru/
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KoHnTponsHas paborta no pasaeny

bubnuoreka [IOK

13
«TeopeTrueckre OCHOBBI XUMHM) https://myschool.edu.ru/
Mertaminl, uX MOJIOKCHUE B
IIepuoauueckoil cucreme
XUMUYECKUX 31eMeHToB Jl. U. bubnuoteka [JOK
14 .
MenpeneeBa 1 0COOEHHOCTH https://myschool.edu.ru/
cTpoeHus aromoB. O0mIme
¢du3nvecKrue CBOMCTBA METAJIIOB
CrutaBbl METaJIJIOB.
15 | DneKTpoXUMUYECKHI P bubmorexa HOK
POXHY pAR https://myschool.edu.ru/
HaNPSDKCHUN METAIIIOB
XuMHYECKHEe CBOMCTBA BAKHEHIITUX
16 | MeTaLos (HaTpuil, Kanui, bubnuoreka [JOK
KaJIbIIMH, MarHUH, aTFOMAHHIR) U UX https://myschool.edu.ru/
COCIMHEeHU I
17 XHWMHUYECKUE CBOMCTBA XpOMa, bubnuoreka [JOK
MEIU U UX COEIUHEHUN https://myschool.edu.ru/
18 XuMHYECKHe CBOMCTBA IIMHKA, bu6moreka [IOK
Kejle3a U UX COeIMHEHNH https://myschool.edu.ru/
[IpakTrueckas padora Ne 2.
P P Bu6miorexa IIOK
19 | "Pemenue sKCIIepUMEHTAIIBHBIX )
" https://myschool.edu.ru/
3a/1a4 o Teme «MeTajuib)
Hewmeransl, ux moyioxeHue B
[Tepuoanueckoii cucreme
PHOZ bu6mmoreka [IOK
20 | xumuueckux snmemeHToB J[. U. .
https://myschool.edu.ru/
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
dusndecKkue CBONCTBA
HEMETAJIJIOB. AJIJIOTPOIIHUS
p bu6mmoreka [IOK
21 | HemeTaioB (Ha IpUMEpe .
https://myschool.edu.ru/
KHCJIopoa, cepsl, hochopa u
yriepoJia)
29 XUMHYECKHE CBOMCTBA raJIOrCHOB, bubmuoreka [JOK
Cephl U X COEAMHEHHI https://myschool.edu.ru/
23 XUMHYECKHE CBOMCTBA a30Ta, bubmuoreka [JOK
docodpa 1 UX CoOeTUHCHMIA https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIiepo/a, bu6mmoreka [JOK
KPEMHHS U X COCJMHEHHI https://myschool.edu.ru/
o5 [IpuMeHeHre BaKHENIINX bubnuorexa [IOK
HEMETAJUIOB U UX COEINHEHUI https://myschool.edu.ru/
OO6o01IeHre 1 cucTeMaTHU3aIus
3HaHuU 1o Teme «Hemeramibn.
26 | BorunciieHus 1o ypaBHEHHSIM bubmorexa LIOK
ypas https://myschool.edu.ru/
XUMHYECKUX PEaKInid U
TEPMOXHUMHYECKHUE PACUETHI
27 [Ipaktuyeckas padora Ne 3. bubnuorexa [IOK

«Pemienue OKCIICPUMCHTAJILHBIX

https://myschool.edu.ru/
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‘ 3agad no teme "Hemerambr"»

28 KonTtponsHast paboTa o Temam 1 bubnuorexa [JOK
«Mertaiuib»y u «Hemeraiuibiy https://myschool.edu.ru/
Heopranuueckue u opraHuyeckue Bubmiorexa LIOK

29 | xucnotel. Heopranuieckue u 1
OpraHMYeCKUe OCHOBAHUS

https://myschool.edu.ru/

AmboTepHBIC HEOPTaHUYECKHE U
OPraHU4YeCKHUE COCTMHEHUS.

bu6mmoreka [{OK
30 | 'ermernyeckas CBS3b 1 .
https://myschool.edu.ru/
HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponb xumuu B obecnieueHIH
31 3KOJIOTMYECKOM, SJHEPreTUYECKON U 1 bubnuotexa [JOK
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH https://myschool.edu.ru/
METUITTHBI
[Ipencrasnenus: 06 oOmMX
3p | HAY4HBIX IPUHLHMIIAX 1 bubnuoreka [IOK

MPOMBIIUICHHOTO MOJYYCHHS https://myschool.edu.ru/
BaXXHEHUIITNX BEIIECTB

YenoBek B MHUpE BEMIECTB U bubnuotexa [JOK
33 1 )
MaTepHaioB https://myschool.edu.ru/
bu6mmoreka [IOK
34 | Xumus v 310pOBBE YeIIOBEKA 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* Xumus, 10 knace/ 'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe oo6mecTBo «M3marensctBo «lIpocBemenue»
* Xumus, 11 knacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe oo61mecTBo «M3narensctBo «lIpocBenieHney

Beeaute BapHUaHT

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

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

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

3. O.C.I'abpuensu, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbsHbie 1
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MIPOBEPOYHBIE PadOTHI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronbHas kaura ajis
yautens». Yacts 1 — M.: Ipoda, 2019 ro.

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

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

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

8. M.A.Psab6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kiace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensia, N.I.octpoymMoB «XHUMHUYECKHIA SKCTIEpUMEHT B 1Koste 11 xmacey; - M.:
Hpoda. —2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

http://him.1september.ru Egunas komtexius [{OP: [IpenmerHast KoJumeKmust « XUMUS)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o6mieo0pa3zoBaTesHOTO IopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickas oaummnuaa MIKOIbHHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranudeckas XuMusi: SJICKTPOHHBIA YUCOHUK ISl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: ICKTPOHHBIN yUCOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUTSIK: XUMHS

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



