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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mpenogaBaHusi yaeOHOTO MpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @®expepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» s 10—11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHILENTYaJIbHbIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISIETCS HEOThEMIIEMOM 4YacThio HX oOpa3oBaHHOCTH. OHO  CITYXKHT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIEJIOCTHONH CHUCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
YeJI0BeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO H
IpUPOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YYaIOLIMXCSl HA YPOBHE CPEAHEro
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeleNeHbl B MpOorpaMMe IO XMMHMU C Y4YETOM cHeUu(UKH HAayKH XHUMUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, KOTopoe (GOPMHUPYETCs B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYs C JpYyrUMH €CTECTBEHHBIMH HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTMH HaIlpaBlieHa Ha PeLIeHHe INI0OANbHBIX MPOOJeM YCTOMUUBOTO pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3Y4EHUS) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
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CocraBisiroliMM  peMeTa «XuMus» SABISAIOTCA 0a3oBble Kypchl — «Opranuueckas
xuMus» 1 «OO0mIast 1 HeopraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHMW U3 OOILIEH XMMMM) U OpraHuyeckoil xumuu. GopMUpOBaHNE TAHHOW CHCTEMbI 3HAHUM
P WM3Y4YEHUU HpeaMeTa 00ecleyuBaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOTooOpa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «OOmas u HeopraHudeckas
XUMUsD» ¢(HOpPMUPOBAHA B MPOrpaMMe 10 XMMHH HA OCHOBE CHCTEMHOTO IMOJX0/Ja K W3YUYECHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEJENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONM XHWMHHU BeELIECTBa
paccMaTpuBalOTCS HAa YpOBHE KJIACCHUECKOM TEOPHUH CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX NMPEJICTABICHUNW O CTPOCHUM BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AaKTHBHBIX COEQUHEHMH. B Kypce opraHumueckoil XMMUU MOIy4arOT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MIPEJICTaBJICHUS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUMOCTHU
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKINH.

[lox HOBBIM yrjom 3peHus B IpeaMere «XuMmus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(akTosoruueckue CBEICHUS O BELIECTBAaX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast ¥ HeOpraHuyecKkass XuMus» 00ydarolUMCsl PEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAIHOW XapakTep. OTU 3HAaHUA CIOCOOCTBYIOT IOHHUMAHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIOKEHHUH XMMHUHU, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a4ad. B menom conepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U peleHus] NPOTUBOPEUYMH MEXAy HOBBIMH (akTaMH M TEOPETUYECKUMHU HPEINOCHIIKAMH,
OCO3HAHME POJIM XMMUH B PEIIEHUM 3KOJOTMUYECKHX MpoOiieM, a Takke MmpodiieM cOepekeHust
JHEPreTUYECKUX PECYPCOB, CIPbs, CO3JaHMs HOBBIX TEXHOJIOTHM U MaTEpUAJIOB.

B nmnnane pemeHus 3anad BOCHUTAHUS, DPA3BUTUS U COLMAIM3ALMU  OOy4arOIIHUXCS
MPUHATBIE MPOTPAMMOM IO XUMHUHU TMOAXOABI K OINPEAEICHUIO COJEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (OPMHPOBAHUE YHHBEPCAIBbHBIX y4eOHBIX NEHCTBUNA, MMEIOIIUX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BUJOB JIETEILHOCTH: peIIeHus Ipo0iaeM, OKUCKa, aHaIu3a u



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM NeSITeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMUH.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETCsT (QOPMHUpPOBAHME OCHOB XHMHUYECKOM HayKum Kak OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIpENICJICHUIO TIeJICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE OMIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeXKAT KITFOUEBBIC MOHSTHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Dpa3BUTHE YMEHHHA U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM |
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUKW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIONIET0 HE HAOOpOM 3HAHMM, a (PYHKIHMOHAIBHON IPaMOTHOCTBIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJYYEeHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IENIU U 3a]auu, KaK:

ajanrtanus  OOydJaloIUMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOMCKA, aHaluW3a M 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeATeNbHOCTH, KOTOpasi 3aHUMAEeT BA)KHOE MECTO B TMO3HAHUM XMMUH, a TaKXKe I OLECHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
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COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHLIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIK3a y4eOHOM M HayYHO-MOMYISIPHON HHPOPMALIMU XUMUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcsi yOexJEHHOCTM B TIyMaHUCTHMYECKON HaIlpaBJIEHHOCTH
XAMUHU, ©€ BAXHOW pOJMM B  PEIICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IIPUPOJOIOJIB30BaHNS, IIOIOJIHEHUA JHEPIreTHYECKUX PECYpCOB U COXPAHEHUS IMIPUPOTHOIO
paBHOBECHS, OCO3HAHHMsSI HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHS K TPHUPOJEC U CBOEMY
3J0POBBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueGHOM mmane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeJIMETHON o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YUEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOIY4YECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHU4YECKUX COSAMHEHUSIX — OJJUHAPHBIE U KpAaTHBIE CBA3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTaAIbHbIE METOJIbl M3YYEHUsl BEIIECTB U MX INPEBPAILEHUIl: 03HAKOMJIEHHUE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAM. DTUJIEH W MPONUJIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

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

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUPOBaHUS, raJOreHUPOBAHUS, TUAPATALIH, TOPEHUS), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peakyuu 2ai02eHUpO8anUsl U HUMPOBAHUS), NOYUEHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: NEPEeroHka, KPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB M UX IPEBPAIICHMI: O3HAKOMIIEHHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJTHBIX BEUIECTB WM IPOJTYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHbIE OAHOATOMHBIE CHUPTHI. METaHON M STaHON: CTpOeHHE, (U3NYEecKue u
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbBI€ CHOHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpoeHHe, (u3ndeckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYJIbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTydeHHE ¥ IPUMECHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIIa KaK COJH BBICIIAX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

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

VYrieBoapl: cocTaB, KiaccuduKaius yriieBo10B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUE CBOMCTBA Kpaxmaia (THAPOJIN3, KAaYeCTBEHHAs PeaKkius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
pEaKiui OJHOATOMHBIX CHUPTOB (OKUCIeHHe 3TaHosa okcuaoMm meau(ll)), MHOrOaTOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcozeprkale OpraHn4eckKue CoeAMHEHUS!.

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



benku kak npupoiHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OENKOB: THAPOJU3, JCHATYypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

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

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIMSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccu(uKaluus, TEepUOJUYHOCTh, HaAOMIOJCHNE, W3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

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

Texnonorus: muIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAJILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil anemMeHT. AToM. Sapo aTtoma, HM30TOIBL.  DJEKTpOHHas 000J0YKa.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckun 3axkoH u Ilepuomuueckas cucrema xumuuyeckux osnemeHtos . H.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CIOMXKHBIX BEIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

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



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

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

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHdeckasi CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKANUX K PA3ITUIHBIM
KJIacCaM.

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

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanusi. CuibHble W cialble 37eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNiell KpUCTAINIMYECKUX pelEToK, HaOMIoJeHHe U ONHMCAaHHWE JEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
HOHHOTO OOMEHa), MpOBEJACHUE MPaKTHUECKOW paboThl «BiusHUE paznuyHbIX (HAaKTOPOB HaA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

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

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemetramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XVUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJIOB (TajoreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. onoxenne metaioB B Ilepuoauyeckoil cucteMe XUMHUYECKHUX 3J1EeMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

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

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekuu «MeTaluibl M CIJIaBbl», 00pa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
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3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B oO6ecrieueHnH HKOJIOTHYECKOM, SJHEPTETUUECKON U MUIEBOM 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

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

UenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEpPHUAIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS ITPenapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, MHUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.
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IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uisl pPa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHMS mpeaMmera «XHMHs» Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHUs
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTMYECKON KyJIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaAMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbBIX 33/1a4, BHIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,

KPOIIOTJIIMBBIX OKCIICPUMCHTAJIbHBIX ITIOUCKOB, ITIOCTOAHHOI'O TpyAda y‘léHBIX " IPAKTUKOB;
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WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUI ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJIo/IeHUs TPaBWJI OE30MacCHOTO OOpaIleHus C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUH M HENPHUATHS BPECIHBIX MPHUBBIYCK (YHOTPEOJICHUS AIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPaKTUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASIM TPYyJa U pe3ysbTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) HK0JIOrHYeCKOro BOCIIMTAHUS:

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

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOIMMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIIEHUs] BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMoOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3aHUHU LEIOCTHOTO NMPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHMM JJIsi COBPEMEHHON LMBMIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBSCHEHHUS SBJICHUHM OKpPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JUISl pelIeHus poOieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

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

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAOIIMXCA MEXAUCITUIUTMHAPHBIC
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUsl, SBJICHUE, MPOIECC, CUCTEMa, HAyYHbIH (DAaKT, TPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIBHOM KOMIIETEHITUN 00Y4arOIINXCS;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU 1€HCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

ONpeNeNsaTh LENU JEATeTbHOCTH, 3aJlaBas HapaMmMeTpbl U KPUTEPUM HX JOCTHKEHUS,

COOTHOCHTDL PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIIAMU;
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WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYKTHBHBIC, JICIYKTHBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJeNu, IpeoOpa3oBbIBATH MOJIEIbHBIE MTPEICTABICHHS — XUMMUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIIECTB H XUMHUYCCKUX PEAKIIUM.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTMPOBAHHBIE BOIPOCHl B KaUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJIOM IMpoIlecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBJIATh CIMOCOOHOCTP M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB peIlIeHus
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

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

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMETHble ((U3UYECKHEe M MaTeMaTHYECKUE) 3HAKU H
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMBI B X0/ JHAIOTa W/WUIU AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OBiajeHHNe YHMBEPCAJIbHBIMH PeryJATUBHBIMU JAeiiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEIOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XuMUsD OTPaKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMOM AJist
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)Kalllde B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH eATeIbHOCTH YeNIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMHUPOBAHHOCTh YMEHUU HCMOIB30BATh XUMHYECKYIO CHMBOJUKY U COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
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(YyrieBonopojipl, KUCJIOPOJ M A30TCOAEpXKAILUE COEAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCJMHEHUS), JaBaTh MM Ha3BaHHs 1o cucremarnuyeckoi Homenkmarype (IUPAC), a rtakxe
IIPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIECTB (3TUJIEH, MPOIMIIEH,
alleTUIICH, STHJICHIJIMKOJb, TIHLUEPUH, (eHod, (GopManmbAeru, areraibIeru], MypaBbHUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTAa, CTEApUHOBAs KUCIIOTA, TJIIOKO3a, (PpyKTo3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHHUW XapaKTEepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOMCTBA TUIMUYHBIX IPEICTaBUTENIEH PAa3IUYHbBIX KJIACCOB OPIaHUYECKUX BEILECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCJI0Ta), WIUTIOCTPUPOBATH
TFeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX peakuuil ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HeTb, MPUPONHBIA Tra3, Yroib), CHOCOOBI HUX MEpPepadOTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHPOBAHHOCTh YMEHHM MPOBOAMTH BBIYUCICHHUS [0 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJAYKTa PEAKLUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WIIU MPOAYKTOB PEAKIMH);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIECTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MIO3HAHUA, MCIOJIb3YEMBIX B XHMUHU TIpU M3Y4YEHUH BEIIECTB M XUMHYECKHX SIBJICHUHN
(HabiroeHne, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHMUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATUS PEIICHU B KOHKPETHBIX KU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONaTh IPaBUia MOJIB30BAHUS XMMUYECKON MOCYIOH U
1a00paTOpPHBIM 000PYI0OBAaHUEM, A TAK)XKE IpaBUJIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU 1O BBIIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHnss OpraHUYeCKUX BEIEeCTB IPU HAarpeBaHUU, MOTYYEHUE 3TUIICHA U U3YyYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEIIEeCTB, JeHaTypauus OelKoB mpu
HarpeBaHMH, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUU C IPaBUJIAMHU TEXHHKH 0€30I1aCHOCTU
IpU 0OpallleHUu! C BEIIEeCTBAMH M J1a00OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMUYECKOr0 SKCIEpUMEeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pPEAKUUH H
(GbopMynUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH cOONIOJaTh TpaBWiIa 3KOJIOTMYECKH 11eJecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpY’KaIoIlllel MPUPOIHON Cpenbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpEAENEHHBIX OpPraHUYECKUX BEUIECTB, MOHMMas cMbica mnokaszarens I[IJIK, nmoscHaTe Ha
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IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBUS HAa OPraHU3M
YEIJIOBEKA;

JUIsl OOYy4YaloIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH;

IUISL CIeNbIX W CIA0OBHIAMMX OOYYAIOIIMXCSA: YMEHHME WCIOJIb30BaTh pPelbedhHO-
TOYEYHYIO cucteMy 06o3Hauenuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOImass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUM: O XHWMHUYECKOW COCTaBJISIFOIICH E€CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIinue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHCIICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METATNYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWi, pacTBOpP, AJICKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XMMHYECKOM  peaklHH, XHUMHYEeCKOE€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON AuccolManuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH, MHPOBO33pEHUECKHE 3HAHUS,
JeXale B OCHOBE IMOHUMAHMS MNPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUIA,
(akToNoruuecKrue CBeJIEHUSI O CBOWCTBAX, COCTaBE, MOJYyYEeHUH M OE30MacCHOM HCIOJIb30BaHUU
BAKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKOM IEATEIHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS MPH OMNKWCAHUU HEOPTaHHMUECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(hOpMUPOBAHHOCTh YMEHUU HCHOIb30BAaTh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
dbopMyn BelIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
YIJICKUCIBIN Ta3, aMMUaK, TaméHas W3BECThb, HeraméHasi M3BeCTh, NMHUTHEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONMpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIITUYECKONW PEMIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUII;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe COeIMHEHUN (TIPOCThIE BEIIECTBA — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCUIBI, COJTH);
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chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MenpgeneeBa ©  JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSCHITb 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCBHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB, IOATBEPKIATh CYILIECTBOBAaHUE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrolluxX BEIIEeCTB, TEIUIOBOMY J3(PQEeKTy peakuuu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATh YPaBHEHHS PEaKUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUui MOHHOTO OOMEHa, YUUThIBAsl YCIOBHUS, MPU KOTOPHIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh ONBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMEUICHUS XHMHUYECKOTO DPABHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XUMHUYECKHE IMPOLIECCHI, JieXkKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD
npeacTaBieHU 00 OOIMMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MPU XUMHUYECKUX
peaxusax, Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUI COOJIIO/IATh MpaBUiIa MOJIb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NepoOKCHIAa BOJOpPOJa B MNPHUCYTCTBUM KaTalW3aTropa, OMNpEAETIeHHE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€301MaCHOCTH NPpH 0OpallleHNH C BELIECTBAMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
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pe3yiabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHMMAas cMbici nokasarens 11K, noscHaTe Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

JUig 00y4arouuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMUYECKHUX SIBJICHUII;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.
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TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KounTtpoabHble IIpakTHueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBbI OPraHU4eCKONH XMMHUH
II i .T
peaMeT OpraHn4eCKOn XUMHUH COPHﬂ Butmiorexa [IOK
11 CTPOEHHUS OPTraHMYECKHX COeTMHEHUN A. 3
https://myschool.edu.ru/
M. Bytneposa
Hroro no pazaeiny 3
Paznen 2. YraeBonopoabl
bu6mmoreka IJOK
2.1 II — 2
PEHCIBHEIE YTIICBONOPOMH! — ATKAHH https://myschool.edu.ru/
59 HenpenensHbie yriIeBOIOPOIBI: aIKCHBI, 6 1 bubmmoreka [IOK
' aJIKaIueHbl, aJIKUHbI https://myschool.edu.ru/
bu6mmoreka IJOK
2.3 ApoMaTuvecKue yrieBoaopo 2
POMATHHICCIHE YHICBOAOPOAB! https://myschool.edu.ru/
54 [IpuponHBIe ICTOYHUKH YTIEBOJOPOIOB H 3 1 bubmoreka [IOK
' HX mepepaboTka https://myschool.edu.ru/
Uroro mo pazneny 13
Pazpen 3. Kuciopoaconep:kamue opraHudeckue coeJuHeHust
Bbubnuoreka IJOK
3.1 C . D 3
FHpTEL. SO https://myschool.edu.ru/
Anpnerunasl. KapOOHOBEIE KHCIIOTHI. Bubnuoreka IJOK
3.2 7 1
Cnoxxuble 2pupbI https://myschool.edu.ru/
3.3 VrieBoasl 3 1 Bbubnuoreka LJOK
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https://myschool.edu.ru/

Uroro o pazgeny 13
Pa3nen 4. A3oTcoaep:kanue opraHudeckue coeTuHeHust
4.1 AMuHBI. AMUHOKHCIIOTHI. benkn 3 bubmiorexa LIOK
https://myschool.edu.ru/
Hroro no pazaeny 3
Paznea 5. BoicokOMoJIeKyJIsIpHBIE COeIMHECHUS
bubaunoreka [IOK
51 II LK .B 2
FACTMACERL. RAyIyi. BotokHa https://myschool.edu.ru/
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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11 KUIACC

HaumeHoBaHMe pa3nesioB U TeM

KoaunyecTBO 4acoB

DJIeKTpOHHBbIe (U poBbIe)

Ne n/m Kontpoabnbie | IlpakTnueckue
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTuueckue 0CHOBBLI XMMUHU
Ctpoenue aTroMoB. [leproauueckuii 3aKoH BuGmiorexa LIOK
11 u [lepuoauueckast cuctemMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB JI. 1. Menneneera
Crpoenne Bemectsa. MHOT0OOpa3me bubmoreka [IOK
1.2 4
BEIIECTB https://myschool.edu.ru/
bubmmoreka IJOK
1.3 X 6 1 1
AMITECKHE pearitin https://myschool.edu.ru/
Hroro mo pasneny 13
Pa3znen 2. Heopranuyeckasi XuMust
bub OK
2.1 Meraibt 6 1 nomotexa 11
https://myschool.edu.ru/
bubmmoreka IJOK
2.2 H 9 1 1
CMETAILIbL https://myschool.edu.ru/
53 CBs13b HEOPTaHUIECKUX M OPTAaHUUECKUX 5 bubmmoreka [IOK
' BEIIECTB https://myschool.edu.ru/
HUroro mo pazgeny 17
Paznen 3. XumMus u xKu3Hb
bubmmoreka [IOK
3.1 X 4
FIMH HOKHSHD https://myschool.edu.ru/
Wroro mo pazneny 4
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OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34
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MNOYPOYHOE INVTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTueckue
padoThbI

Hara
H3ydYeHus

Hcnonv3oBanue obopynosanus TP

IIpenMer oprannyeckoil XuMuu, e€
BO3HUKHOBEHUE, PA3BUTHE U
3Ha4YEHUE

Jarunk
TeMIepaTypbl(TepMOTapHBIi ),CIUPTOBKA

Teopust CTpOEHHUSI OPraHUYECKUX
coequaeHni A. M. bytieposa, eé
OCHOBHBIE TIOJIOKEHUS

[pencranenue o knaccupuKaIu
OPraHuYCCKNX BCIICCTB.
Homenxkmnarypa (cucremaTnyueckas) u
TPUBHABHBIC HA3BAHUS
OpraHUYECKHX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUM psift

Jlatumk
TeMIIepaTypbl(TEPMOTIAPHBIN ),CTUPTOBKA

MeraH u 3TaH — npocTeuIme
MIPECTaBUTENH aIKaHOB

AJIKEHBI: COCTaB B CTPOCHUE,
CBOIICTBa

Jatumk
TeMIepaTypbl(TepPMOTAPHBIN ),CIUPTOBKA

OTUJIEH ¥ NPONUJIEH — MPOCTENIIne
MIPEACTaBUTENN ANKCHOB

[IpakTudaeckas padora Ne 1.
«[lomydenue sTHIeHa U U3yUEHHE
€ro CBOICTB»

JaTuuk
TeMIepaTypbl(TePMOTAPHBIN ),CIUPTOBKA

Anxanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyaenue
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CHUHTCTUYCCKOI'O KaydyKa U PC3UHbI

10

AJIKAHBI: COCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJIOTHUECKUN PsiLL.
AlleTusiIeH — IpOCTEHINT
MIPENCTABUTEND ATIKUHOB

11

Boluncnenus 1o ypaBHEHUIO
XUMUYECKOU peakluu

12

ApeHbl: 6€H301 1 TOITYO.
TOKCHUYHOCTh apEHOB

13

I'enernueckas cBsI3b yIriI€BOJIOPOJIOB,
TIPUHAUIEKAITIX K Pa3THIHBIM
KJaccam

14

IIpupoaHble HCTOUHUKU
YIJIEBOJIOPO/IOB: MPUPOHBIN ra3 u
MOMyTHBIC HE(TAHBIC ra3bl, HEPTh U
MPOAYKTHI €€ mepepadoTKu

15

IIpuponHbie UCTOUHUKHU
YTIIEBOIOPOJIOB: MPUPOAHBIH ra3 u
MOy THBIE He(PTAHBIE Ta3bl, HEPTh U
MIPOAYKTHI €€ mepepadoTKu

16

KonTponsnas pabora mo pazuery
«YTIIeBOJIOPOIBI»

17

[IpenenbHble OMHOATOMHBIE CUPTHI:
METaHOI U 3TaHoj. BonoponHnas
CBSI3b

HaT‘lI/IK SJICKTPOIIPOBOAHOCTH,

18

MHoOroaToMHbI€ CIUPTHL:
STHJICHIJIMKOJb U TIIULEPUH

Haruuk pH

19

®deHo: cTpoeHue MOJIEKYJIbI,
¢du3nvecKre 1 XUMHYECKUE
CBOMCTBa, IPUMEHEHNE

Haruuk pH
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20

Anpnerunl: popManbaerun u
arjerajgpaerua. Amnerod

21

OnHOOCHOBHBIE TIpeeIbHbIE
KapOOHOBBIE KHCIIOTHI: MypaBbUHAS U
yKCyCHast

22

[IpakTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa yKCYCHOM
KHCIIOTBDY

Hatauk pH

23

CreapuHOBas U OJICMHOBASI KUCIIOTHI,
KaK MPEACTaBUTENN BBICIIIHX
KapOOHOBBIX KHCIIOT

24

MpU1a Kak COJIH BBICIINX
KapOOHOBBIX KHCJIOT, HX MOIOIIEEe
nelcTBUE

25

Croxxable 2GUPHI KaK TMPON3BOIHBIC
KapOOHOBBIX KUCIIOT. ['uaponus
CIIOXHBIX 3(hHUPOB

26

XKupsi: THIPONTN3, TPUMEHEHUE,
OumoorHYecKas pojb KUPOB

27

YTIIeBoaBI: cOCTaB, KIaCCH(DUKAIIHS.
Baxwuelie npeacTaBuTeNu:
TII0K03a, (hpYyKTO3a, caxaposa

28

Kpaxman u uemnronosa kak
MIPUPOAHBIE TOJIUMEPHI

29

Kontponbshas pabora no pasaeny
«Kucnopoaconepxaiue
OpraHNYecKHE COCIUHEHUS

30

AMUHBI: METUJIAMUH ¥ aHWJINH

Haruuk pH

31

AMHMHOKHCIIOTHI KaKk aM(OTepHbIe
OpraHNUYEecKHE COCANHEHUS, UX

Haruuk pH
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ouonornyeckoe 3Hauenue. Ilenruant

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEANHEHUS

32

33 OCHOBHBIE IOHATHS XUMHUU

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN

OcCHOBHBIE METO/IBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COECAVHEHMIA.

ITnacTmaccel, Kay4ykH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

34
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11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHuyeckue
padoThbI

Jara
H3y4eHus

Hcnoan3oBanue
odopynoBanus TP

XUMHYECKUN dTIEMEHT. ATOM. DIEKTPOHHAS
KOH(HTYypalus aTOMOB

ITepuonnueckuii 3axkoH u [lepuonnueckas
crucTeMa XMMHU4YecKux djieMeHToB /1. U.
MeHnneneeBa, X CBA3b C COBPEMEHHOU
TEOpUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHNYCCKUX 3JICMCHTOB U UX COQZII/IHGHI/Iﬁ 10
TpynmaM v nepuojam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CHCTEMBI
xuMudeckux saeMeHToB J[.J1. Menneneera B
Pa3BUTHHU HAYKH

CrpoeHue BelecTBa. XUMHUCCKas CBSI3b, €&
BH/IBI, MEXaHU3MBI 00pa30BaHUS KOBAJIIEHTHOM
cBs3u. BomopoiHas cBsi3b

BaneHTHOCTB. DIEKTPOOTPHUIIATEIEHOCTb.
Crenennp okucnenus. BemecTtsa
MOJIEKYIISIPHOT'O M HEMOJIEKYIISIPHOTO
CTpOCHUS

ITonsiTue o nucnepcHbIXx cucreMax. ICTUHHBIE
Y KOIUIOMIHBIE pacTBOPBI. MaccoBasi Tomst
BEIlIeCTBa B PacTBOpe

HaT‘{I/IK SJICKTPOIIPOBOAHOCTH

Knaccudukanus u HoMeHKIaTypa
HEOpraHMYeCKUX COeIMHEHHH. | eHeTnueckas
CBSI3b HEOPTAHUYECKHUX BEILECTB, PA3IHUHBIX
KJIaCCOB

JlaTunk 3MeKTponpoBOIHOCTH
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Ckopoctsb peakiyun. OOpaTUMBIE peaKIUH.
XUMHUYECKOE PABHOBECHE

Krnaccupukanus XuMiHueckux peakuui B
HEOPraHWYECKOW M OPraHUYECKOW XUMHU.
3aKOH COXpaHEHUS MacChl BELECTB; 3aKOH
COXPAaHEHMS U NPEBPALICHUS SJHEPTUU [IPU
XUMUYECKUX PEAKIMIX

10

[paktuyeckas padora Ne 1. «Bnusaue
pa3IHYHBIX PaKTOPOB HA CKOPOCTh
XUMUYECKOW pEaKIIMI)

JlaT4uk Temmepatypsl
TIATHHOBBIN

11

DnekTponuTUieckas aucconuanus. [lonsatue
0 BogopoaHoM Tokasarene (PH) pactopa.
Peaxmuu monnoro oomena. ['maponus
OPraHuvYCCKNX U HCOPTaHNYCCKUX BEIICCTB

JlaT4uK 31eKTpONPOBOAHOCTH
Hatuuk pH

12

OKHCIUTENHHO-BOCCTAHOBHTEIIbHBIC pEaKkmuu.

[TonsiTre 06 >IeKTponn3e paciiaBoB U
pacTBOpPOB coJieit

JaTunk
TEMIEPaTyPHIILTaTHHOBBII

13

KontponbHas paborta 1o paszeny
«TeopeTruecKre OCHOBBI XUMUI))

14

Merannsl, ux nonoxxenue B [lepuoandeckoit
CHCTEME XUMHUYECKHX djieMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aromoB. O0mue pu3nIecKne CBOMCTBA
METaJIOB

HaT‘II/IK&l'ICKTpOHpOBOI[HOCTI/I

15

CriaBel METaIUIOB. DJIEKTPOXUMHUIECKUN Pt
HaIpsDKEHUN METAIJIOB

JlaTunk Temmepatypbl
[UIATHHOBBIA

16

XHUMHYECKHE CBOIMCTBA BaKHEUIITNX METAIIOB
(matpwmii, Kanuii, KaabIHid, MarHui,
ATIOMHUHUN) M KX COCTUHCHUI

JlaTquk
TeMIIEPATYPBIILIATHHOBbIH

17

XUMHYECKHE CBOMCTBA Xpoma, M€U U UX
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COeIUHEHUIT

18

XuMHYECKHE CBOMCTBA I[UHKA, JKeje3a U UX
COCIMHEHU N

19

[paktudeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a71a4 [0 TeMe
«Metaas»"

20

HeMeTaJUIBI, HUX ITOJIO)KECHUEC B
Ilepuognyeckoi cucTeMe XUMUYECKHUX
snemenToB J[. 1. MeHeneeBa u 0COOCHHOCTH
CTPOEHUS aTOMOB

21

DuU3NYECKrEe CBOMCTBA HEMETAJIIIOB.
AsutoTporist HeMeTauioB (Ha IpuMepe
KHCI0po/a, cepbl, pocdopa u yriaeposa)

Hatuuk pH

22

XUMHUYECKHUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeIMHEHUI

Hatuuk pH

23

XUMHYECKHUE CBOMCTBA yriiepojia, KpEMHHUS U
HX COCOUHEHUIN

24

IIpumeHeHne BaXKHENIIIMX HEMETAIIOB U MX
COeIMHEHU

25

O0001IeHNEe U CUCTEMATH3ANNS 3HAHUH 110
teme «Hemeramiey. Beraucnenus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIui U
TEPMOXUMHUYECKUE PACUETHI

26

XuMHYecKre CBOMCTBa a30Ta, (hocodpa u ux
COEIVHEHU I

27

[IpakTudeckas padora Ne 3. «Permenne
JKCHEPUMEHTAIIBHBIX 33712 110 TeMe
"Hemeramist"»

Harunk pH

28

Kontponbshas pabora no temam «Mertauisl» 1
«Hemeranmb»
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HeOpFaHI/I‘{eCKI/Ie 1 OpTraHU4YCCKUEC KHUCJIOTHI.

29 1 Haruuk pH
Heopranunueckue u opraHn4ecKie OCHOBaHUS
AmdoTepHBIe HEOPTaHUYECKHE U

30 OpraHuyecKre coelMHeHus. [ eneTnueckast 1 Taranx pH
CBSI3b HEOPTAHUYECKUX M OPraHUYECKHX
BEIIICCTB
Pons xumun B 00ecriedeHnn 3KOIOTHIECKOM,

31 SHEPTreTUYECKOM ¥ MUIIEBON 0€3011acHOCTH, 1
Pa3BUTHH MEIHUIIMHBI
[pencrasienus 06 00X HAYYHBIX

32 MIPUHIIAIIAX TPOMBIIUIEHHOT'O TIOTYYEHHS 1
Ba)KHEHIIINX BENIECTB

33 UYenoBek B MHpE BEIIECTB U MaTEPUAIIOB 1

34 XuMHS U 37I0pOBhE UETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 11 kmace/ I'abpuensia O.C., Octpoymos U.I'., Cnagkos C.A., AKIInoHEepHOE
obmectBo «M3natenscTBO «IIpocBenienne

Xumus, 10 xnacce/ I'abpuensa O.C., O0mecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

* Xumus, 11 knacce/ I'abpuensan O.C., O011ecTBO ¢ OrpaHUYEHHONH OTBETCTBEHHOCTHIO

«IPODAy; AktmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Meroaudeckoe mocodre — 6a30BbIi ypOBEHb) -
M.: Ipoda 2022 rog.

2. O.C.I'abpuemnsn, U.I'.OctpoymoB, «O011as XuMus B TECTaX, 3aja4ax, ynpaxHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kiracc: KontponsHbie 1
MMPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kaura
i yautensi». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".Breaenckas «Xumus 11 knacc: HacTosnbHast kHUTa
i yautens». Yacts 2 — M.: llpoda, 2022 rox.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I'.OctpoymoBa «3agauu o XMMHUH U CIIOCOOBI X
pewenus» - M.: «Ipodan, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 kinacc noypounsie miaansl no yueouuky O.C.I'abpuensHa,
I'.T".JIeicoBo#» - Bosrorpam» Yuurens 2018ron.

8. M.A.Ps60oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmace», - M.: Dk3ameH,

20109r.
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9.9. O.C.I'abpuensu, U.I.octpoymM0OB « XMMUYECKHIA SKCIIEPUMEHT B 1ikosie 11 kmacey; -

M.: Ipoda. —2019 rox.

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» U CalT I yauTens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas KoeKust « XUMUsD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o6mieo0pa3zoBaTebsHOTO IopTaia
http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickas omuMmnuaia MkoIbHHUKOB 10 XUMUHT
http://chem.rusolymp.ru Opranndeckast XuMus: JICKTPOHHBIN YUeOHUK IS CpeaHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: SJICKTPOHHBIN Yy4COHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEHK: XUMHS

http://www.chemistry.ru JlucraHunoHnHast OJTUMITHA/A [T0 XMMHUH: TEIEKOMMYHHKAITHOHHBIA

00pa30BaTeNbHBIN MPOEKT
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