


MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (eaepalbHON 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqTu3yrOIINX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3padOTKe MpOrpaMMbl IO XUMHH, K ONPEACICHHUIO OOMICiH
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepIIAIOIIMM 3TalloM peajlu3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npuUpoaHoil cpene. Peanusyercst xumuyeckoe oopazoBaHue 00yJarOIUXcs Ha YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHON KU3HHU OOILECTBA, a TAKXKe C YIETOM O0IIuX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHabHOW KyabTypbl. OHa BHOCUT CBOM BKJIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYpbhl, HEOOXOAMMBIM YCIOBHEM YCIICIIHOTO TpyJa H
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTUUEcKOH, MNHUIIEBOM, 3KOJIOIMYecKOM O€30MacHOCTH H
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUs» 1 «OO011asi 1 HeOpraHMYecKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
OpH W3YYCHUU TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTO0O00Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)XK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUHU BEIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus MepBOHAYaJIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUNA MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYECKUX M METOJOJOTHUYCCKUX ITO3UIIHH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PACKPBIBAIOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMHS» JaHHOTO YPOBHS HU3YyU€HUS OPHEHTUPOBAHO HA (OPMHUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MyTEM SKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B murane pemeHus 3amad BOCHUTAHHS, DPA3BUTHS W COMUAIM3AIMH  OOYYAIOUTUXCS
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /TSI PA3IMYHBIX BUJIOB JICSITEIILHOCTH: PEIICHUS Mpo0OJieM, IMOMcKa, aHaIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUYECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOr0O W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU M3Y4YEHUs NpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHYECKHX peaklnid, HeOOXOIUMBIX JJIsl MPHUOOpETEeHUsT YMEHUI OpUEHTUPOBATHCS B
MUpE BELIECTB U XUMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B PAKTUUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3a1a4 U3y4YeHHs IIpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUs] 3HAHUM M TMPUMEHEHUS UX B PEaTbHOM JKU3HU ISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
bopMHpPOBaHME MHTEIUICKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CImOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUA [0 XHMUU B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE Y O0YYAIOUIUXCS ACCOIUATUBHOIO U JIOTUYECKOTO MBIIUICHHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW polM B  pelleHud  Tho0ajbHBIX  MpoOJeM  palloHaIbHOTrO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHUSI OIBbITa UCIOJIb30BAHUS MOJIYUEHHBIX 3HAHUN NJISl PUHATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl M3YUYEHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyeckoil XUMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: OpraHudeckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NONOXKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHM4eCKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuu  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEIMHEHHH (CHUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HaOJIOJEHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPraHUYECKHX BEILECTB NPU HarpeBaHUHM (IU1aBJIeHUE, 0OyTIIMBaHNUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHE, TOMOJOrMYecKMi psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuH 3aMelIeHUs |
TOPEHHs1), HaX0XKJIEHHE B IPUPOJE, OTYYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTeHIINe
MPEJICTaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluH, OKUCIIEHUS U MOJIMMEPHU3ALlN ), TIOIyYEHUE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTrO KaydyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHHS, TOMOJOTHYECKHI psia. ALETUIeH —
POCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PrU3NYecKre U XUMUYECKHUE CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3WYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJIoOreHUPOBAHUS W HUTPOBAHUsA), MOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,



Quszuueckue u xumuieckue ceoticmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCHYHOCTh apeHOB. l'eHeTHuecKkas CBsI3b MEXIY  YIJIEBOJOPOJAMH,
NPUHAIISKANIMMHI K Pa3IHYHBIM KIaccaMm.

[TpuponHbie UCTOYHUKU YIIIeBOAOpoa0B. [IpuponHblil ra3 u nomnyrHble He(TAHBIE Ta3bl.
Hedtp u e& mnpoucxoxaenue. CrnocoObl mepepaboTku HedTH: TEPEeroHKa, KPEKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku He(hTH, UX PUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOIYKTHI €r0 NepepadoTKH.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3luamu mjiacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroap», MoiearupoBaHue
MOJIEKYJ YTJICBOJOPOJOB W TaJOr€HONPOU3BOJAHBIX, IPOBEJICHHE MNPAKTHUYECKOW PaOOTHI:
MOJIyYEeHUE STUIICHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB HJIH MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xammue oprannyeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTpPOCHHUE, (U3HUECKHUe U
XUMHYECKHE CBOMCTBA (pEakIMW C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOIAMHU, TOPEHHUE),
npuMeHeHne. BomopoiHbie CBA3M MEXTy MOJIEKYJIaMU CIIUPTOB. JeficTBIE MeTaHOIa U 3TaHOJIa
Ha OpPTraHU3M YeJIOBEKa.

MHoroaroMHbie CHUPTHI. IJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U

XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJISL.

@eHos: CTpOeHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWUCTBA. TOKCHMYHOCTh
¢denona. [Ipumenenue genona.

Anpaeruasl U kemowuwl. DopManbAeruj, aueTaIbIETHJ]: CTpOeHUe, (QU3nYecKue Hu
XMMHUYECKHE CBOMCTBa (peakluy OKHMCIEHHS W BOCCTAaHOBJIECHHUS, KAaUeCTBEHHbBIC PEaKIUH),
MIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHHe, pU3nYecKre U XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe )i KJlacca KUCIIOT, PeaKIus
TepuUKanMu), ToJyyeHHe U npuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (PUPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupos. bruonoruueckas poiib KHUpPOB.

VYrneBobl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJucaxapuibsl). ['moko3a —
pOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHEe U XHUMUYECKHE
cBoiicTBa (B3aumoneicTtBue ¢ ruapokcuaom Meau(ll), oxucieHme amMMHadyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccraHOBieHHE, OpOXKEHHE TIIOKO3bI), HAXOXKACHHUE B NPUPOIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJin3, KaueCTBEHHAs peaklus ¢ HOJO0M).

OKCHEpUMEHTAJIBHBIE METOJABl M3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIOZIGHWE W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
pEeakIMy OJTHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHonma okcuaoM wmenu(ll)), MHOroaroMHBIX



CrupTOB (B3ammojelicTBHe ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHHe
aMMHUAYHBIM pacTBopoM okcuga cepeOpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3a1aun.

Bbruncienuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHu4ecKue CoeInHEHMs.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusndeckue U
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe INIMLKHA). buonorumueckoe 3HaueHue
aMMHOKuUCIOT. [lentuapl.

benku kak mpupoJHbIE BBICOKOMOJEKYJspHbIe coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsE CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBA OCJIKOB: THUAPONU3, NCHATypaIHsd,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKcliepUMEeHTalIbHbIE METO/bl M3YYEHHUs BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHbIE
peakiuu OENKOB.

BbicokomoiieKkyIsipHbIE COeJUHEHHS

OCHOBHBIE TOHATHUS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIUs U MTOJIMKOHEHCALIMSL.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHUN: 03HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YEeHUU opraHmdeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCS. 4YE€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITUH, SBJISAIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccupuKauus, TIEePUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHHE,
AKCIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEpEeHUsl.

buonorus: knerka, opraHusMm, Ouocepa, oOMEH BelIeCTB B OpraHuzMme, (HOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMaeMble, TOIUINBO, PECYPCHI.

TexHonorus: nmuIieBble MPOIYKThI, OCHOBBI PAIlMOHATILHOTO MUTAHMs, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMu4ecKui dreMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMenThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOHGUTypalusi aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux syeMeHtoB [ .
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIECTB
10 TPYIIaM U Nepuogam. 3HauYeHUue NEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3W (KOBaJICHTHAs
HEeNnoJisipHasl U TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON pEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B paCTBOPE.

Knaccugpukamuss HeopraHmueckMx coequHeHuMi. HomeHkmatypa HeEOpraHMYECKHX
BELIECTB. ['eHeTnueckas CBsI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKMX peakUui B HEOPraHUYEeCKOW U
OpraHMYECcKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPTUU TIPU XUMHUYECKUX PEAKITHSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTUMbIe peakLUu.
XnMmuueckoe paBHOBecHe. DaKTOpbl, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlatense.

OnektponauTnueckas auccouuanus. CunbHble M cinadble 37eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCrepuMEHTAIbHBIE METO/bl M3YyU€HUsl BEIIECTB U UX IPEBpallleHUil: JIeMOHCTparus
tabmui «lleprogudeckas cuctema xumuuyeckux saemMeHToB J[. U. MenaeneeBay, n3ydeHue
MoJeNiell  KPUCTANIMYECKUX peIIéToK, HaOMI0JeHWe U OIUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MEepOKCHIAa BOJOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
oTpefieNieHue Cpe/ibl pacTBOPOB BEIIECTB C MOMOUIbI0 YHHUBEPCATBLHOTO MHIUKATOpA, pEeaKluu
MOHHOTO OOMEHa), MpoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3a1aun.

Pacuérbl o ypaBHEHUSM XMMHUYECKHUX PEAKIHMM, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacuéThl C UCTIOJIB30BAaHUEM MOHATHUS «MAacCOBasi A0JIS BEIIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMHUUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEUIIWX METAUIOB (HATpPUH, KaJWi, KaJabIlUd, MarHUM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUIEKIIMM «MeTauibl M CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecriedeHnH SKOJIOTUYECKON, SHEPTeTHUYECKON U MUILEBOI O€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BOKHEHIITNX BEILIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MpPaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OO0IIel M HEOPraHUYeCKOW XMMHUU B
11 xmacce ocyImiecTBIseTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAyYHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHasms, CUHTE3,  KiIaccu(UKaius,  MEePUOJUYHOCTh,  HAONMIOJEHHE,  DIKCIEePUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIIMUYUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUTyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, NUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pPeE3yslbTaTaM OCBOCHHUS OO0Y4YaIOIIMMHUCS
poTpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOW i pa3paboOTKU IIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oOmero oO0pa3oBaHHS
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHUCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00YyUEHUIO;

[[EJICHAINIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUN Oa30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIMXCsl PYKOBOJCTBOBAThCS B CBOCH JIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAaHOBKaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C TYMAHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCHUHCKOTO
TpaXTaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHHS
JTUIHOCTH 00YyYaIOIUXCSI.

JIM9HOCTHBIE PEe3yNbTaThl OCBOSHUS MpeAMeTa «XHUMHUS» OTpaxkaroT cHopMHUPOBAHHOCTH
OMbITa TIO3HABATENILHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO peaTu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY W MPaBOMOPSIKY;

MPEJICTABICHUSI O COITMAIBHBIX HOPMax M TPaBHJIAaX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEILHOCTH MPU CO3JaHUM YUEOHBIX ITPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHH XUMUYECKUX YKCIICPUMEHTOB;



CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHIOB YUYEOHOU EATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHIO0 OTE€YECTBEHHOMU
XUMUH;

YBOXCHHSI K IMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MIPAKTHKOB;

MHTEpeca M ITI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAITBHO-HPABCTBECHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBApHUINEW C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

NOHMMaHHUS LEHHOCTEH 3I0pOBOrO M 0e30macHoro o0pas3a KHU3HH, HEOO0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYIOBOU JIEATEITHBHOCTH;

MOHUMAHHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOrOo BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3TuvyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TPpyJa U pe3yJbTaTaM TPYI0BOH JACATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWMBHAYAIHHOW TPAEKTOPHH OOpa30BaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKH 1ETIECO00PA3HOTO OTHOIICHUS K PUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
JKHU3HH Ha 3eMIIe;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAHUA HEOOXOAMMOCTH WCIIONB30BaHUS JOCTHKCHUH XUMUU JJIS PEIICHHS BOIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
MIO03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAJIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTABICHUs 00 OKpYKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JJIi COBPEMEHHOW LMBWIM3ALMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI,
00ecreyeHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0r0 4jieHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOIb30BaTh XMMUYECKUE 3HAHUS JUIsl PEILIeHus Tpo0iieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpPEeca K NO3HAHUIO U HCCIIEI0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pasiMyHbIX chepax mnpodeccrnoHaTbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOGHUS ydyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIE
(MexmpenMeTHbIe) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (akT, NPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);

YHUBEpCaJbHbIE  y4yeOHble  JIeHCTBHA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
perynatuBHbIe), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00yJaromInXcs;



CIIOCOOHOCTh ~ OOy4aloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3ylbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIbHBIMH y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHUKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHABIMBATh HX B3aUMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIINE OHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBJICHUH;

BBHIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, MACIYKTUBHBIC, [0 AaHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe UCCIeA0BaATEIbCKUE IeliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMI0JaTh 32 XOJOM IMpOIecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHUECKON HCCIel0BaTeNIbCKOM M MPOEKTHOM JAesITeTbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOMCKY METOJOB pEUICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHMUSL.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
aUTepaTypa XHMHYECKOTO COJAEp:KaHMs, CIpPaBOYHbIE TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOopMaIy, HeOOXOAUMOM /7Sl BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

MPUOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((QU3MYecCKue M MaTreMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJI€ AUAora U/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOW JIEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, HPAKTUYEeCKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro TMpoekTa W (HOpPMyTHpPOBATh BBIBOJABI 1O pe3yiIbTaTaM HPOBEAEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0OZ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHsI C YYETOM IMOJy4yeHHs] HOBBIX 3HaHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHBIC pE3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHs OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA MPAKTHYCCKUX 3aJad W OKOJOTMYCCKHU 00OCHOBAHHOTO OTHOIIEHHUSA K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJEPOAHBIH  CKEJIET,
GyHKIIMOHAIbHAS TPYMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUN pPsi, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKAIINEe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUECKUX
BemectB A. M. byrnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHM; MHPOBO33PEHUECKHE 3HAHMS, JIEKallhue B OCHOBE NMOHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU M 0€30I1aCHOM HCIOJb30BaHUU BaXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTETHPHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUIl YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (QeHosd, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCIOTA, CTEAPUHOBAsI KUCIIOTA, IJIHOK03a, PPYKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiiepoBa miisi 0ObSACHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIEHIJINKOIb, TIUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHMKH YIJIEBOJAOPOAHOTO CHIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOIYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YEMbIX B XHMHUU MpPU M3YYECHUH BEIIECTB M XHUMHUYECKUX SIBICHUU
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsX, CB3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUjia MOJB30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIUU OEIKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHHKH 0€30MacHOCTH
npu oOpallleHUuu € BEIIeCTBaMHU U JIaOOpaTOPHBIM O00OpYIOBAHUEM, IPEJCTABISTh PE3YIbTAThI



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpPY’KaIoIllel MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUIsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37J0POBbSI: YMEHHUE IMPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmas M HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (DYHKIUOHAIHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATArOIINe
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKUX  pEeakIMii, pacTBOp, AJICKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEUIECTB, 3aKOH COXPAHEHHUS W TPEBPAIEHUS DHEPTUU MPU XUMUUYECKHX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(dakTosOornuecKrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYyYEeHUU U OE30MacCHOM HCHOJIb30BaHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSATEIHPHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBA3b, HCIONb30BAaTh COOTBETCTBYIOIIME MOHSATUS MPU OMMCAHUM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJISI COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHMajbHBIC Ha3BaHUS OTJECIBbHBIX HEOPraHUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEISATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS XUMUYIECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUUECKOU CBsI3U (KOBAJIEHTHAsI, HOHHAS,



MeTaJIJIN4ecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTraHMYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (IPOCThie BEellecTBa — METAJUIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAaHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI Tiepuoandeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€PHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuoaos [lepuonnueckoii cucteMbl XUMHUECKUX AiieMeHToB Jl. 1.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnam llepuoguyeckoil cucteMbl XUMHYECKUX demeHToB 1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JUYHbIX KJIACCOB, MOJATBEPKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJy HEOPraHMYeCKHMMM BEIECTBAMM C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, Y4aCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUi pa3IU4HbIX THIIOB, IOJHbIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUWThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuy UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pEAaKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUUECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHUIHOCTb OKHCIINUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PeaKkuii;

c(OpMUPOBAHHOCTh YMEHHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozjeiicteus (mpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XHMHYECKHE TMPOIECCHl, JeKallhue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XUMUYECKOTrO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHUS C MCIOIb30BAHUEM TMOHSITHUS
«MaccoBasi JI0Nisl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B INMPU XHUMHUYECKHUX
peaKIMAx, Macchl BEIIeCTBAa WM 00BbEMaA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHsI MACCHI BELIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBHUJIA MOJB30BAHUS XUMUUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIMBITOB;



c(hOpMUPOBAHHOCTh YMEHUW IUJITAHUPOBATh M BBIMOJTHATh XUMHUYECKHH DKCIIEPUMEHT
(paBJIO)KeHI/Ie IepokCcua BOAOPOAA B MPUCYTCTBHU KaTajlu3aTropa, OIPCACICHUC CPCAbI
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO MHIMKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOpPOCTb XUMUYECKOH p€aknun, pC€akKimuu HOHHOI'O O6M€Ha, KauC€CTBCHHBIC pPCAKIIUK Ha
Cy.]'IB(baT-, Kap60HaT- " XJIOpUA-aHUOHBbI, HA KaTUOH aMMOHUA, PCHICHUC SKCIICPUMEHTAIbHBIX
3aga4 II0 TeMaM <<MeTaHHLI>> nu «HeMeTaJIJIH») B COOTBCTCTBUU C HpaBI/IJIaMI/I TCXHUKHN
0€30I1aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIISATH
pE3yIabTaTbl XHUMHYECCKOI'O DJBKCICPpHUMCHTA B cbopMe 3alluCu ypaBHCHI/Iﬁ COOTBETCTBYHOIIHX
peakuuii 1 GopMyJIMPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeJCTBAa MAacCOBOM KOMMYyHHKauuu, HuTepHer u
ApYTHUX);

C(i)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J’II-O,Z[aTB IpaBujia 3KOJIOTHUYCCKU uenecoo6pa3Hor0
IIOBCACHHUA B 61>ITy 158 Tp}IIlOBOf/'I NCATCIIBHOCTU B MNCIIAX COXpaHeHI/Iﬂ CBOCIo 3I[0p0BI>$I 158
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
OHpe,I[eJIéHHLIX BCIICCTB, TIOHKUMasA CMBICI IIOKa3aTCIA HI[K, IMOSACHATH Ha IpUMEpax COCOOBI
YMCHBIICHUS U MTPEAOTBpALICHUS UX BPECAHOTO BOSﬂeﬁCTBHH Ha OpraHu3M 4YCJIOBCKA,

JUUIA 06yanOIHHXC$I C OFpaHI/IquHI)IMI/I BO3MOXHOCTSIMHA SIIOpOBI)SII YMGHI/IG HpI/IMCHﬁTb
3HAHUSA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX IMO3HAHUS BECIICCTB U XUMHNUYCCKUX ﬂBHeHHfI;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laI-OHH/IXC}IZ YMCHHE HCIIOJIB30BATh penbecho-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3/iejioB U TeEM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKO XUMUH
IIpenmer OpFaHI/I‘IeCKOﬁ xumun. Teopus http://www.chemistry.narod.ru/
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUI 3
A. M. bytiepoBa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenpHbIC YTIIEBOIOPOIBI — AJKAHBI 2 http://www.alhimik.ru/
99 HenpenenbHble yriaeBogOpOIbl: alKEHBI, 5 1 htto:/Awww.alhimik.ru/
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 http://www.uroki.net/
24 Ilpupoxibie HCTOHUKH YII€BO0POAOE 3 1 http://www.alhimik.ru/
U UX nepepaboTKa
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
31 Criprer. DeHo 3 http://www.uroki.net/
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. - 1 htto://www.alhimik.ru/
Crnoxubie 3¢upbl
3.3 Yrinesoasl 3 1 http://www.alhimik.ru/



http://www.chemistry.narod.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.uroki.net/
http://www.alhimik.ru/
http://www.uroki.net/
http://www.alhimik.ru/
http://www.alhimik.ru/

Hroro mo pazueny 13

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3

Hroro mo pazneny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2

http://www.chemistry.narod.ru/

http://www.alhimik.ru/

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34



http://www.chemistry.narod.ru/
http://www.alhimik.ru/

11 KJIACC

KoaunuecTBO 4acoB

HaumenoBaHue pa3jiesioB u IlpakTuyec  JJeKTpoHHbIE (HU(pPOBHIE)
Ne i/ KoHTpoJibHbIE
TeM NMPOrpaMMbl Bcero KHe o0pa3oBaTe/ibHbIE PeCypchl
padoThI
padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CTtpoeHue aToMOB.
[lepuoauueckuii 3aKoH U
1.1 [Teproaudeckas cuctema 3 http://www.alhimik.ru/
XUMHYECKHX 31eMeHTOoB /1. H.
Mennenecena
’ Crpoenue BemecTsa. . http://www.chemistry.ssu.samara.ru/
' MHuoroo0pasue BemecTB
13 XHMUHECKHe PEaKiHi 6 1 1 http://www.uroki.net/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
http://www.chemistry.narod.ru/
2.1 MerTamnel 6 1
http://www.chemistry.ssu.samara.ru/
2.2 Hemeramisr 9 1 1
)4 CBAi3b HEOPrAHUYECKHX 1 , http://www.chemistry.ssu.samara.ru/
' OpTraHUYECKUX BEIECTB



http://www.alhimik.ru/
http://www.chemistry.ssu.samara.ru/
http://www.uroki.net/
http://www.chemistry.narod.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/

http://www.chemistry.narod.ru/

Hroro no pazgeny 17
Pa3zgen 3. XumMus u ;Ku3HbL
31 OV T—— 4 http://www.uroki.net/
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME



http://www.chemistry.narod.ru/
http://www.uroki.net/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

[Ipenmer oprannyeckoit
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus cTpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytiieposa, €€
OCHOBHBIC ITOJIOKCHU A

[IpencrasieHue o
KIaccupuKauu
OpPraHMYECKUX BEIIECTB.
Howmenxknarypa
(cucremaTnueckasi) u
TPUBHAIBHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB

05.09.

12.09.

19.09.

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

http://www.chemistry.ssu.samara.ru/

AlKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAn

26.009.

http://www.uroki.net/

MertaH u 3TaH —
MPOCTEUIIINE MPEICTABUTETU
aJIKaHOB

03.10.

http://www.chemistry.ssu.samara.ru/

AJIKEHBI: COCTaB M CTPOCHHUE,
CBOICTBA

10.10.

http://www.uroki.net/



http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://www.chemistry.ssu.samara.ru/
http://www.uroki.net/
http://www.chemistry.ssu.samara.ru/
http://www.uroki.net/

OTUJIEH U NPOIUIIEH —
IIPOCTEHIINE IPECTaBUTENN
AJIKEHOB

17.10.

http://www.chemistry.narod.ru/

[TpakTuyeckast padora Ne 1.
«IlonydeHnue sTuneHa u
H3y4YEHUE €ro CBOMCTB)»

24.10.

http://www.chemistry.ssu.samara.ru/

10

11

12

Aunkanuensl. byranuen-1,3 u
MeTuwioyraaueH-1,3.
[Tonyyenne CHHTETUYECKOTO
Kay4dyKa U pe3uHBI

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSI.
AneTWIeH — NPOCTENIINI
MIPEACTABUTEND AJIKUHOB

Beruuciienus no ypaBHEHUIO
XUMUYECKON peakIiuu
ApeHbl: 0€H30J1 U TOTYOII.
TokcuyHOCTH apeHOB

07.11.

14.11.

21.11.

28.11.

http://www.alhimik.ru/

http://www.uroki.net/

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOOB,
MPUHAJICKAINX K
pa3IMYHBIM KJIaccam

05.12.

http://www.chemistry.ssu.samara.ru/

14

[TpupoaHbie UCTOUYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 v MOomyTHbIE HEQTIHbBIC
ra3bl, He)Th U IPOJYKTHI €€
nepepadoTKu

12.12.

http://www.uroki.net/
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http://www.uroki.net/
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15

16

[IpupoHbIE UICTOYHUKHU
YTIIEBONOPOAOB: IPUPOAHBIN
ra3 4 IOIyTHbIE HEPTSAHbIC
rassl, HeTb ¥ IPOJYKTHI €€
nepepadoTKu

KonrponsHas pabora no
pazneiny «YTIeBoIOpOIbD»

19.12.

26.12.

http://www.chemistry.ssu.samara.ru/

http://www.alhimik.ru/

17

18

19

[IpenenbHbIE OHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsi3b
MHOroaToMHbIE€ CIIUPTHI:
STWJICHTJIMKOJIb U TIULEPHH
®DeHOo: CTPOCHUE MOJIEKYIIbI,

(I)I/I3I/I‘-IeCKI/Ie U XUMHNYCCKHEC
CBOfICTBa, IMPUMCHCHUC

09.01.

16.01.

23.01.

http://www.chemistry.ssu.samara.ru/

http://www.chemistry.narod.ru/

20

Anpaeruipl: GopmManbaeTuI
U anerajabaerun. ALeToH

30.01.

http://www.chemistry.ssu.samara.ru/

21

22

23

OAHOOCHOBHEIE MpEAETbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHas U YKCyCHas

ITpakTrueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

CTCapI/IHOBaH 1 OJICMHOBAas
KHCJIOTHI, KaK
NpEACTAaBUTCIIN BBICHIUX
Kap6OHOBBIX KHCJIOT

06.02.

13.02.

20.02.

http://www.chemistry.ssu.samara.ru/

http://www.uroki.net/

http://www.alhimik.ru/

24

Mpg11a KaK COJIM BBICIIHX

27.02.

http://www.chemistry.narod.ru/



http://www.chemistry.ssu.samara.ru/
http://www.alhimik.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.narod.ru/
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http://www.chemistry.narod.ru/

KapOOHOBBIX KHUCJIOT, UX
MOIOIIIEE NENCTBUE

25

Crnoxuble 3(upbI Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KUCJOT. ['Map0oIn3 CI0KHBIX

3¢upoB

05.03.

http://www.chemistry.ssu.samara.ru/

26

27

28

Kupsl: ruponns,
pPUMCHEHHE,
OuoJIOTNYecKast POJIb KHUPOB

VrieBoasl: COCTaB,
KJIacCU(pUKAIIHS.

Baxwneimue MpeaACTaBUTCIIN

TIII0K03a, PpyKTO3a,
caxaposa

Kpaxmai u 1emiosnosa kak
MIPUPOTHBIC TTOJIUMEPHI

12.03.

19.03.

26.03

http://www.alhimik.ru/

http://www.alhimik.ru/

http://www.uroki.net/

29

KonTponbHas padota no
pazneny
«Kucnopoaconepxaiune
OpPraHUYECKUE COCTUHEHHS»

02.04.

http://www.chemistry.ssu.samara.ru/

30

AMWHEBI: METHJIAMUH 1
AHWJINH

09.04.

http://www.alhimik.ru/

31

AMMHOKHCIIOTEI KaK
am¢oTepHbIe OpraHYeCcKre
COCJIMHECHHUS, UX
OHOJIOrMYEeCKOe 3HAUCHHE.
IlenTuaer

16.04.

http://www.uroki.net/

32

benku kak npupoHbie

23.04.

http://www.chemistry.ssu.samara.ru/
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BBICOKOMOJIEKYJISIPHBIE
COCAMHEHHUS

OCHOBHBIC TIOHSITUSI XUMUHU
33 BBICOKOMOJICKYIISIPHBIX
COCIMHEHU I

OCHOBHEBIE MCETOJBI CHUHTE3a

34 BBICOKOMOJICKYJISIPHBIX
coequHeHni. [ImacTMaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

07.05.

14.05.

http://www.alhimik.ru/

http://www.chemistry.narod.ru/



http://www.alhimik.ru/
http://www.chemistry.narod.ru/

11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTpoJbHbie
Bcero
padoThI

Jara

IIpakTH4eckue
U3y4eHust

padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

XHUMHYECKUH HIIEMEHT.
AToM. DIIeKTpOHHAA 1
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHYECKHX dJIeMEHTOB /I,
H. MenneneeBa, nX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHYECKUX

3JIEMECHTOB U MX COCIMHCHUM

IO TPYIIIaM U MepUuoam.

3HavYeHHE MIEPUOTUIECKOTO 1
3aKOHA M CHCTEMBI

XUMHUYECKHX 31eMeHTOB [I. 1.
MeneneeBa B pa3BUTHU

HayK{

05.09.

12.09.

19.09.

http://www.chemistry.narod.ru/

http://www.chemistry.ssu.samara.ru

/

http://www.uroki.net/

CtpoeHue BelecTna.

Xumuueckas CBs3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUs 1
KOBAJIEHTHOM CBSI3H.

Bonopoanas cBs3b

26.009.

http://www.alhimik.ru/



http://www.chemistry.narod.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.uroki.net/
http://www.alhimik.ru/

BaneHTHOCTD.
DJIEKTPOOTPULIATEIHHOCTD.
CreneHb OKHCIICHUS.
BemiecTBa MoJIeKyIJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIE 1
KOJUIOMIHBIE PACTBOPBHI.
MaccoBast 10J1s1 BELIECTBA B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
coenuHeHuil. ['eHeTnueckast
CBSI3b HEOPraHMUYECKUX
BEIIECTB, PA3TMYHBIX
KJIacCOB

Knaccudukanus XumMuaeckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAHEHUs MacCChl BELIECTB;
3aKOH COXPaHEHHUS 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

03.10.

10.10.

17.10.

24.10.

http://www.chemistry.narod.ru/

http://www.chemistry.ssu.samara.ru
/

http://www.alhimik.ru/

http://www.chemistry.ssu.samara.ru

/

10

CKopocTb peakiyi.
OOpaTumble peakiliH.
XHUMHUYECKOE PaBHOBECHE

[TpakTuyeckas padora Ne 1.
«BnusiHue pa3aIn4HbIX

1

07.11.

14.11.

http://www.uroki.net/

http://www.chemistry.ssu.samara.ru
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11

(hakTOpOB HA CKOPOCTH
XHUMHUYECKON PEaKIuuy

DNeKTpOTUTHYECKAS
mucconnanus. [lonsrue o
BOJIOPOJIHOM ITOKa3aTelne
(pH) pactBopa. Peakiuu
noHHOTO oOMeHa. ['maponu3
OpPraHn4€CKux U
HEOPTraHUYECKUX BEIICCTB

21.11.

I~

http://www.uroki.net/

12

OKHCIUTEIIBHO-
BOCCTaHOBUTEJILHBIE
peakuuu. [lonsarue 06
AJIEKTPOJIA3E PACIIABOB U
pacTBOpPOB CONEH

28.11.

http://www.chemistry.ssu.samara.ru

/

13

14

KonTponbHas padota no
pazaeny «Teopernueckue
OCHOBBI XUMHUHN)»

Mertasibl, UX MOJO0KECHHUE B
[Iepuoanueckont cucreme
XUMHUYECKUX dJIeMEHTOR /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHHUS
atomoB. O0mue pu3nvIecKre
CBOICTBa METAJIJIOB

05.12.

12.12.

http://www.chemistry.narod.ru/

http://www.alhimik.ru/

15

CruiaBbl METAJIIIOB.
DAEKTPOXUMHUECKUN Psijl
HaIpsHKEHUH METaJUIOB

19.12.

http://www.chemistry.ssu.samara.ru

/
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16

17

XHUMHUYECKHE CBOMCTBA
BOKHEHIIINX METAIIJIOB
(HaTpWii, KA, KAJTBIHH,
MarHui, aJJlOMAHUAN) U UX
COETUHEHUN

XUMHAYECKHE CBOUCTBA
XpoMa, MEJIU ¥ X
COETUHEHUN

26.12.

09.01.

http://www.uroki.net/

http://www.chemistry.ssu.samara.ru
/

18

XUMHUYECKUE CBOUCTBA
LIMHKA, jKejie3a U UX
COeTMHEHUN

16.01.

http://www.chemistry.narod.ru/

19

20

[IpakTuueckas paborta No 2.
"Pemienue
IKCIIEPUMEHTAIIbHBIX 33724
o Teme «MeTtamib»"

Hemeranbl, ux monoxxeHue B
[Iepuoanueckont cucreme
XUMHUYECKUX dJIeMEHTOR /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHHUS
aTOMOB

23.01.

30.01.

http://www.chemistry.ssu.samara.ru
/

http://www.chemistry.ssu.samara.ru
/

21

®du3nYecKre CBOMCTBA
HEMETAJUIOB. AJIOTPOIUS
HEMETaJUIOB (Ha IIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoia)

06.02.

http://www.chemistry.ssu.samara.ru
/

22

XUMHYECKHE CBOMCTBA
TaJIOTEHOB, CEPhI U UX
COCTUHEHUN

13.02.

http://www.uroki.net/
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23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocodpa u UX COeTMHCHUI

20.02.

http://www.alhimik.ru/

24

25

26

27

28

29

XHUMHUYECKHE CBOMCTBA
yIJiepo/ia, KpeMHHS U UX
COCIMHCHUI
[IpumeneHne BaxKHEUIINX
HEMETAJIOB U UX
COCIMHCHUI

O0600111eH1E U
cHCTeMaTH3anus 3HaHUH 110
TeMe «HemeTamib.
Boluucnenus no ypaBHeHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

ITpakTruueckas padora Ne 3.
«Pemenne
HKCHEPUMEHTAIbHBIX 3374
o TeMe "Hemeramnbr"»

KonrtponbHas pabora no
TeMaM «MeTalib» U
«Hewmerannsn»

Heoprannueckue u
OpPraHUYECKUE KHUCIIOTHI.
Heopranunueckue u
OpPraHUYECKNE OCHOBAHUS

27.02.

05.03.

12.03.

19.03.

26.03

02.04.

http://www.chemistry.ssu.samara.ru
/

http://www.chemistry.ssu.samara.ru
/

http://www.chemistry.ssu.samara.ru
/

http://www.uroki.net/

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

30

AmdoTtepHbIe
HEOpPraHUYeCKue u
OpraHUYECKHUE COCIUHEHUS.
I'eneTnueckas CBA3b

09.04.

http://www.chemistry.ssu.samara.ru
/
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HCOPraHNYCCKUX 1
OpPraHn4Y€CKuUX BEIIECTB

Posib xuMuu B oOecricueHIH
JKOJIOTUYECKOM,

31 SHEPTEeTHYECKON U MUIIEBOI
0€301acHOCTH, Pa3BUTUHU
MEIUIIUHBI

16.04.

http://www.uroki.net/

[Ipencrasnenus: 06 0OmUX
3 2 HAayYYHBIX IpUHOUIIAX

MIPOMBIIUIEHHOTO MOJY4YEeHUS
Ba)XKHEHUIIINX BEIIECTB

23.04.

http://www.chemistry.narod.ru/

33 YenoBek B MHUPE BCUICCTB U

MaTepUajoB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

07.05.

14.05.

http://www.alhimik.ru/

http://www.uroki.net/



http://www.uroki.net/
http://www.chemistry.narod.ru/
http://www.alhimik.ru/
http://www.uroki.net/

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

o Xumus, 10 xnacce/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe 001IecTBo
«M3narenbcTBO «lIpocBemenue»
o Xumus, 11 xnacce/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe 001ecTBo
«M3parenscTBo «lIpocsBemenue»
METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. I'.E. Pyn3utuc, ®.I". ®enpaman. Xumus. 10 kinacc

2. H.H. TI'apa, H.W. I'abpyceBa. Xumus. 3agaunuk ¢ "nomomnukom". 10-11 kiaccel

3. AM. Pagenxuii. Xumus. Junaxtuaeckuit matepuain. 10-11 kiaccel
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://www.uroki.net/

http://www.alhimik.ru/

http://www.chemistry.narod.ru/

http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html
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