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PABOYAS IPOTPAMMA
(ID 9357064 )
y4eOHoro npeamera « XUMHD»
cpeaHee obmiee oOpa3oBaHHe
CPOK peayii3aluy IporpaMMEI 2 roaa
6a30BBIlf YPOBEHbD.

CocrapiieHa Ha OCHOBE:

— Ilpukaza MunucrepcTBa npocselenus Poccuiickoit @enepaunu ot 31.05.2021 Ne287 «0O6

YTBEPXKACHUH

dbenepanbHOro rocy1apCcTBEHHOr0 06pa3oBaTeIbHOIO CTaHAAPTa CPeAHEro oGLEero 00pa3oBaHus» ;

— [pukasa Munucrepetsa npocseinenus Poceniickoit @enepayun Ne 568 ot 18.07.2022 asrycra

2022 ropa Ne 732 «O BHeCEHUM U3MEHEHHH B (eiepalbHBIH rocy1apcTBEHHbIH 00pa3oBaTeIbHbIN

CTaHJapT cpeAHero obero o6pa3oBanHus (B peJakLuu Mpuka3zoB MuHnpocsewmenus Poccun ot

24.09.2020 Ne519,0t1 12.08.2022 Ne 732, ot 27.12.2023 Ne 1028, ot 12.02.2025 Ne 93)

— Ilpukaza Munucrepcrsa npocseienus Poccuiickoit @eaepaimu ot 18.05.2023 Ne 370 «O6

YTBEpKACHUH (eepanbHOM 06pa3oBaTeNbHOMN NPOrpaMMBl CpeaHero obuiero oopasoanus» ( B

penakuuu npukaszos Munnpocsemmenust Poccuu ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171,

09,10.2024 Ne 704)

— ®enepanbHoii paboueit nporpamMmel yueOHoOro npeamMera «XuMus» (6a30Bblii ypoBeHb)
Paspaboruynkn/cocraBureu nporpammel: Tuxonosa HU.B.



MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XuMHUH Ha ypOBHE CpeIHETO 00IIero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanpHOTo 3aK0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanunu B Poccuiickoit @enepannuny,
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHUs (eaepaibHOW 00pa30oBaTEIHLHOM MPOTPaMMbl CPETHETO
obmero oo6Opazoanusi (DOOIl COQO), npencrasinenHpix B DdenepanbHOM TroCyIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Konnenmuu npenojgaBanus y4eOHOTO MpeaMera
«Xumuss» B oOpa3oBaTelnbHBIX opraHm3ainusax Poccuiickoit deneparnuu, peamu3yrommx
OCHOBHBIE 00pa3oBaTeibHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXeHHH «CTpaTeruu pa3BUTHUS
BocnuTanusg B Poccuiickoii @Penepanun Ha nepuox a0 2025 roxa» (Pacmopspkenune

[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

[TosicHuTenpHas 3amucKa OTpakaeT OOIIMe LENMM M 33JaYd U3yueHHs] XHMHUH, MECTO B
CTPYKType Y4eOHOro IIaHa, a TaKkXKe MOIXOAbl K OTOOpY COIEpXKaHHS M OIpPeleICHUI0
IUTAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanne oOyuyeHMsI PACKpBIBAET COJAEPKATENbHbIC JIMHUM, KOTOpBIE MPEAIararoTcs
JUIs1 00513aTENIBHOTO U3YyUEHHsI B KaXK0M KJIacCe Ha YPOBHE CPEIHEro 00Iero oopa3oBaHusl.

[Inanupyemsle pe3yabTaTbl OCBOEHMS NMPOrpaMMbl MO XMMHMH BKIIIOYAIOT JIMYHOCTHBIE,
MeTanpeMETHbIE PEe3yJIbTaThl 3a BEChb Nepuoj OOydyeHHs Ha YpPOBHE OCHOBHOTO OOIIEro
00pa30oBaHysl, a TAKKE MPEAMETHBIE TOCTUKEHUS 00YUarOIEerocs 3a KaKabli roJl 00y4eHusl.

CocraBnsromiuMu  npeaMera «XUMUsS» SIBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMUs» U «O0IIas ¥ HeOpraHMYEeCcKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKM: cUCTEMa 3HAHUMN 110 HEOPTaHUYECKOM XUMUU (C BKIOYEHHEM
3HaHUN K3 O0IIeH XMMHH) U OpraHuYecKor XuMuu. PopMHUpPOBAHWE JTAHHOW CHCTEMbI 3HAHUM
OpU M3Y4YEHHUHU IpeaMeTa oOecrneyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUIl XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannyeckast xumus» U «OO0mias 1 HeopraHudecKas
XUMUs» chopMHpoBaHa B MporpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOTO MOJXO0/Aa K M3yUEHHUIO
yuyeOHOro Martepuasa M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKOM TEOPUH CTPOECHMSI OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M BJIEKTPOHHBIX MPEJICTABICHUH O CTPOEHUM BEIIECTB.
Ceenenus 00 u3yuyaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJVIEBOJOPOJOB 1O
CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHm4eckoil XMMHU MOTYy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS IEpBOHAYAIbHBIC
MIPEICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIIUH.

ITon HOBBIM yrjoMm 3peHusi B mpeamere «XuMus» 0a30BOTO ypOBHS paccMaTpUBaeTCs
U3yYEHHBII Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUECKUI MaTepuan u
(akTonoruueckue CBEJEHUS O BELECTBAX U XMMHYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» 00ydyaroIIUMCs MPEIOCTaBISIETC BOZMOXKHOCTb OCO3HATh
3HAYeHHUE MEePUOJUUECKOr0 3aKOHA C OOLIETEOPEeTHUECKUX W METOAOJIOTMYECKUX IO3UIH,
riy0xe MOHATh HCTOPUYECKOe H3MEHeHHe (PYHKIMA 3TOro 3akoHa — OT 0000mIaromen 1o
OOBSACHSIOLIEH U MPOTHO3UPYIOLIEH.

EnvHas cuctema 3HaHUM O BaXHEHMIINX BEILECTBAX, UX COCTaBe, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XMMHUUYECKUX PEAKIMX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKAHUS
nononHsietcs B Kypcax 10 wum 11 KkimaccoB »siemMeHTaMU  COJAEpX aHUs, HNMEIOIIUMHU



KYJIBTYPOJIOTHYECKUI M MPHUKIAAHON Xapakrep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHHUIO
B3aMMOCBSA3M XMMHUU C JIpYTUMH HayKaMH, pacKpblBaloT €€ pojib B I03HAaBaTEIbHOM U
MIPaKTUYECKON JEeSATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHMSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUYECKUX MPHUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATH WH(OPMAIMIO ¥ TMPUMEHSTH €€ JUIsl TIONOJHEHUsI 3HAHUHN, PelIeHUs
HMHTEJJIEKTyalIbHbIX U 3KCHEPUMEHTAIbHBIX HCCIIEeI0BAaTEeNIbCKUX 3a1ad. B 1eiaoM conepikaHue
ydueOHOro nmpeamMeTa « XUMUs JaHHOTO YPOBHS M3yU€HHUs OPUEHTUPOBAHO HA (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJISi MOHMMaHUS (PUIOCOPCKUX HIEH, TaKMX Kak:
MaTepHaIbHOe €IUHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOro MHUpa, 00yCIOBICHHOCTb CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBJICHHUM IMMyTEM dKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUUN MEXKIy HOBBIMU (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMHU,
OCO3HaHME POJIM XMMHUHU B PEIICHUM 3KOJOTMUYECKUX MpoliieM, a Takxke mpolieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOIMI U MaTEpUasoB.

B mnuane pemeHus 3amad BOCHUTAHUS, Pa3BUTHS U COLHUAIM3ALMU  OOYyYarOLIUXCS
OPUHATBIE MPOTPAMMON MO XUMHHM TMOAXOAbI K ONPEACNCHUIO COJEp)KaHUs U TOCTPOSHUs
npeaMera IpeaycMaTpuBaioT (OpMHUPOBaHUE YHHBEPCAJIbHBIX YYEOHBIX NEHCTBUH, MMEIOLIMX
0a30Boe 3HAUCHHE IS PA3IMYHBIX BHJIOB JEATEIILHOCTH: PEUICHUs TPOOIeM, MONCKa, aHAIN3a U
0o0paboTKu HHpOpMAIMK, HEOOXOAUMBIX JJsi NPUOOPETEHHsS ONbITa MPAKTUYECKOU U
UCCJIEIOBATENBLCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.

B nmpaxTuke npenoaaBaHus XMMUHU KaKk HAa YPOBHE OCHOBHOI'O 00I1Iero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TNPU  ONPEACICHUU  COJACP)KATeIbHOU
XapaKTepUCTUKU LeJiell M3y4deHHUsl TpeAMeTa HalpaBiIC€HUEM IMEepPBOCTEIEHHOW 3HAaYUMOCTU
TPaJIMIMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKu Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa U KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOM MOAXOd K
OTIpe/ICNICHUIO LeJIel N3YUYEeHUs [IPeIMETa SIBJSETCS BIOJIHE ONPABIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH LEISIMHM H3y4YeHUs mpenMera «XUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) gBasIOTCS:

) (GhopMUpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHWA KaKk BaXKHEWIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JieXkKaT KJIIOUEBbIE MOHSATHS,
(dyHIaMeHTalbHbIE 3aKOHbI M TEOPHUH XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX 00O0OIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HaKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

(dbopMHpOBaHKE U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOIAaX MO3HAHUS BEIECTB H
XUMHUYECKUX peaklui, HeOOXOIUMBIX JUIsl TPUOOPETEHUs] YMEHUI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKHX SBICHUH, HIMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUUECKON U
MMOBCEIHEBHOM JKU3HU;

pa3BUTHE YMEHMH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAaONIOACHUEM U
OOBSACHEHHEM XHUMHUYECKOTO JSKCIEPUMEHTa, COOJIOJCHUEM TIpaBuUiI 0OE301acHOTO
oOpallieHusi C BEIIeCTBAMHU.

Hapsny ¢ atuM, conepkarenbHas XapaKTEpUCTUKA LIEJEH U 3a7a4 U3y4EHHUs NIPEAMETa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cucTeMe cpemHero obmero oOpaszoBanus. CerofHss B MpenojaBaHUKM XUMHH B OOJbIIeH
CTEMEeHH OTHAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE CoOJlep)KaHus OOydeHus,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTeIbHON  OpraHu3alui,



BJIAJICIOIIET0 He HAOOpOM 3HaHM, a (YHKIHMOHAJIBLHONH IPaMOTHOCTBIO, TO €CTh CIOco0aMu U
YMECHHSIMH aKTUBHOTO TIOTYYCHUS 3HAHUN M MPUMEHEHUS UX B PEATbHOW KU3HU IS PEIICHUS
MPAKTUICCKUX 33]1a4.

B cBa3u ¢ oTUM mpu uM3yYyeHMHM TMpeaMeTra «XHUMHS» JOMUHHUpPYIOIIEee 3HAaYeHHE
NpUOOPETAIOT TaKUE IEeNH U 33/1a4H, KaK:

amantanmusg  OOydyaloOmMXCsl K  YCIOBHSM  JUHAMHYHO  pa3BHUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIUICKTYAIBHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y OOydYarONIUXCS KITFOYEBBIX HABHIKOB (KITFOYEBBIX KOMIIETEHITUH),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE /ISl PA3IMYHBIX BUIOB JIEATEIFHOCTH: PEIICHHS POOIeMm,
MOWCKa, aHanmu3a W O00paboTKM WHGOPMAIMU, HEOOXOMUMBIX IS TNPUOOPETEHHUS OIbITa
NESTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWW XHWMHUH, a TaKXkKe ISl OIICHKHU C
MO3HIINI KOJIOTHUECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpTaHMW3M YeJIOBEKa U MPUPOIHYIO CPEy;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUECKHUX CIMOCOOHOCTEH
00ydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHHUS [0 XUMHUU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHAJIN3a YIeOHOW M HAYIHO-TIONMYJIIPHOU HH(DOPMAIIMA XUMUIECKOTO
COJIepKaHUs;

(hopMupoBaHHE U pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HaOJII0/1aTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH INIAHUPOBAHUH U MPOBEJICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIHTaHHE Yy oOOydaromuxcs YOeXIEHHOCTH B TYMaHHUCTHMYECKON HampaBlIE€HHOCTU
XUMHHM, €€ BaXHOW pOIM B  pEIIEHHH TI00aNbHBIX  MPOOJeM  palloHaIbHOTO
MIPUPOJIOTIONB30BAHUS, TIOMOJHEHUS SHEPreTUYECKHX PECYPCOB M COXPaHEHUS MPHUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO OTHOWICHHWS K TPUPOJEC H CBOEMY
3JI0pOBBIO, @ TAKXKE€ MPUOOPETEHHS OIbITa MCIIOJIB30BAHUS MOTYYSHHBIX 3HAHUM ISl MPUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBSI3AHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueGHOM mtaHe cpenHero obimero oOpa3oBaHus HpeaMeT «XuMHs» 0a30BOTO YpPOBHS
BXOJHT B COCTaB IMPeIMETHOI 00macTn « EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO61iee yucino yacoB, OTBEAEHHBIX U U3yYEHHs XMMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmiero obpazoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHMHU

[Ipenmer opraHnueckoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYECHUE B IOIYYCHUH
HOBBIX BEIIIECTB U MaTepuasoB. Teopus CTpOEHUs OpraHMyecKkux coequHennii A. M. bytneposa,
e€ OCHOBHbIE MOJIOKEHUA. CTpyKTypHbIE (DOpPMYJBI OpPraHMYECKUX BellecTB. ['omosorus,
M30MepHsl. XMMHUYECKAasl CBSA3b B OPraHUYECKNUX COECIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o0  KiaccMUKalMKW  OpraHudeckux  BemiectB.  HomeHknartypa
OpraHMYECKHUX COEIMHEHUH (cucreMarudeckas) W TPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEICTABUTENEH KIIACCOB OPTAaHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOABl U3YUEHUS BELIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3iaMu OpraHMYecKUX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJEIHPOBAHUE MOJEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuM (IJIaBjieHue, OOyTiIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBl: COCTaB U CTPOCHHUE, TOMOJOTMYECKMH psAd. MeraH M 3TaH — mpocTeuinne
NpEACTaBUTENIN AaJIKaHOB: (HU3MUECKUE M XUMHYECKHE CBOMCTBa (peakuuu 3aMelIeHHs U
TOpPEHMS ), HAX0XKIEHNUE B IPUPOJIE, MOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTUIEH U MPOMUIEH — MPOCTeHne
NPECTAaBUTENN AJIKCHOB: (DM3MUECKHEe M XUMHYECKHE CBOMHCTBa (peakiuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPU3ALINN), TIOTy4YEHUE U IPUMEHEHUE.

Anxanuensl: OyramueH-1,3 u metmnOyraawen-1,3: cTpoeHHe, BaKHEUITNE XUMHYCCKHE
cBoiicTBa (peakuus noaumepusanun). [logyyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBbI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. ALETUIeH —
MIPOCTEUIINIA MPEICTAaBUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHUE CBOICTBA
(peakuuu ruipupoBaHus, raJoreHUpOBaHUs, TUApPATaIlMK, TOPEHMS ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA (peaxiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOIYy4YCHHE M TpuUMeHeHue. Tonyon. cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio02eHupo8anus U HUMpOBaHus), noayieHue u
npumenenue. 'TOKCHMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXAYy  YIJIEBOAOPOJAMH,
MIPUHAUISKAIMMH K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YTIIeBOAOPOJ0B. [IpuponHblil ra3 U momyTHbIE He(TAHbBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TNeperoHka, KpEeKUHT
(TepMHYECKU, KaTaTUTHYECKUi), muponu3. [IpoaykTel nepepaboTku HePTH, UX MPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U NpOAYKThI €70 epepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl U3YUYEHUSI BELIECTB M UX MPEBPALLECHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTs» 1 «Yroaby, MogenupoBaHue
MOJIEKYJl YTJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE NPAKTUYCCKONH pPaOOTHI:
MOJIyYEHUE ITUICHA U U3yUYECHHUE €0 CBOWCTB.

Pacuérnble 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOIO BEIIECTBA WM MPOAYKTAa pPEaKLUMU 0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxkamme opranudeckue coelMHeHUs




[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON M 3TAHON: CTpPOEHHE, (U3NYECKHe U
XMMHUYECKHE CBOWCTBA (peaklUu C aKTMBHBIMH METallaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHHE),
npuMeHeHne. BoopoiHbie CBSA3U MEXKIY MOJIEKyJaMu cupToB. JleificTBre MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBeKa.

MHOroaToOMHbI€ CHHUPTHI. ODTHICHIJIMKOIb W TIHUILEPUH: CTpOeHHe, (u3nyYeckue u
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIEIOYHBIMUA METaJJIaMH, Ka4YECTBEHHAsI peakliys Ha
MHOTOaTOMHbIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@eHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOUCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpaeruapl U kemowusl. DopManbAeruj, aleTaIbIETH]: CTpOeHUe, (QU3UYEecKHe Hu
XMMHYECKHE CBOWCTBA (PEaKkIMy OKHCIEHHUS U BOCCTAaHOBIICHUS, KayeCTBEHHBIC PEaKIUH),
IIOJIyYEHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTH.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, pU3nUYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakuus
stepudukanmu), mnoimydeHne U mnpumeHenue. CTeapuHOBass M OJEUHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE ICHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. buogorudeckas pojb KUPOB.

VYrieBoJbl: cocTaB, KilacCU(pUKaLUs yIiIeBOA0B (MOHO-, TU- U ToJrcaxapuabl). I roko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue c¢ ruapokcuaoM Meau(ll), oxucineHme amMmmuaduHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJIE,
npuMeHeHue, Ouonoruyeckas poib. @orocunre3. Ppykro3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnronosa kak npupoassle noauMmepsl. CTpoeHHe Kpaxmaya U LEeJUTFOJIO3bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs peakus C HOJ0M).

DKCcrepuMEHTAIbHbIE METOJbl W3Y4YEHHs] BEIIECTB M HX IMPEeBpAIlEHUIl: MpOBeICHHE,
HaOJII0/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KAayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHUCIeHHe H3TaHoja okcuaoMm wmeau(ll)), mHOoroaToMHBIX
cnupToB (B3auMoaelcTBue muuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(Il), B3ammopeiicTBhe
Kpaxmajia C HOJOM), MPOBEIEHUE NPAKTHUECKON paloThI: CBOICTBA pacTBOpa YKCYyCHOU
KHCJIOTHI.

Pacuérnele 3amaumn.

Bolunicrienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYEeCTBa
UCXOJHOTO BEIIECTBA WM MPOAYKTAa pEaKlMW MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

A3oTcozepikalie OpraHn4eckiue CoeMHEHNUS.

AMUHOKHUCIOTBl Kak amQoTepHble OpraHuyeckue coeauHeHus. dusznueckue Hu
XMMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha TNpuMepe INMlKHA). buonoruueckoe 3HaveHue
aMHUHOKHUCIIOT. [lenTuapl.

benku kak npupoaHble BBICOKOMOJIEKYJISIpHBbIE coenuHeHus. [lepBuuHasi, BTropuyHas H
TpeTUyHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OENKOB: THUIPOJIM3, IACHATYpalUs,
KauyeCTBEHHbBIE PEaKIIMK Ha OEIKU.



DKcrepUMEHTaIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHUil: HaOirofeHue u
ONMCaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalys OENKOB IpH HArpeBaHWU, IIBETHBIC
peakiu 6eIKoB.

BbICOKOMOJIEKY IS PHBIC COCAUHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEIHsAs MOJeKysipHas Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — TIOJIMMEPHU3ALHS U TOJUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YECHMs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MexnpeameTHbIE CBSI3H.

Peann3anus MexXnpeIMETHBIX CBA3€H NMPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYILECTBIIICTCSI Y€pe3 HCMOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak MU
MIOHATUH, SIBJIAIOIINXCSA CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (paKT, TUMOTE3a, 3aKOH,
TEeOopus, aHajliu3, CHUHTE3, KiIaccupuKkauus, TI[EePUOJUYHOCTh, HAOIIOJIEHUE, U3MEpEeHHeE,
JKCIIEPUMEHT, MOJIETIUPOBAHUE.

®dusuka: MaTepus, SHEPIUs, Macca, aTOM, DJIEKTPOH, MOJIEKYJIa, DHEPIeTUYECKUMA YPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BelIECTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BelecTBa (O€IKH, yIriIeBOAbI, KUPHL, (PEPMEHTHI).

I'eorpadus: MuHEepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE UCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOomorus: NMUIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MMUTAHUS, MOKOIIUE CPEICTBA,
JICKapPCTBEHHBIE U KOCMETHUYECKHE MTPENAapaThl, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAA XUMMUA

Teoperuyeckue 0CHOBbI XMMHUH

XuMmudeckud smeMeHT. AToM. Snmpo aroma, HW30TONBI. DJIEKTpOHHAs 000JI0YKA.
DHepreTuyeckue ypoBHU, OJYpPOBHU. ATOMHBIE OpOHUTaNH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacmipeneNeHus 3JIEKTPOHOB 10 OpOUTAIsIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHAsT KOH(PUTYPAIHS ATOMOB.

[lepuonnueckuii 3akoH u llepmogmyeckass cucrema xuMuueckux diemMentoB JI. .
MenpeneeBa. CBs3b nepuoauyeckoro 3akoHa u llepuoanueckoil CUCTEMBI XHMHUYECKHX
anemeHToB JI. MI. MeHnzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
WU3MCHEHHSI CBOMCTB XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyIIaM U nepuojam. 3HaueHre NepruoANYECcKOro 3aK0OHa B pa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XUMHYECKas CBs3b. BuABl XUMHYECKOW CBS3U (KOBaJCHTHAs
HEMoJIsIpHas U TOJSpHAs, MOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHMs KOBAaJCHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3k. BajneHTHOCTD.
DneKTpooTpruLaTeNbHOCTh. CTeneHb OKUCIIeHNs. IOHbBI: KaTHOHBI U AaHUOHBI.



BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THWIbl KPHUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccudukanuss Heopranumueckux coenuHeHnd. HomeHkmatypa HEOpraHHMYECKHX
BellecTB. ['eHeTHueckas CBsA3b HEOPraHMYECKUX BEUIECTB, MPUHAIIEKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumnueckass peakuus. Krnaccupukamuss XUMHYECKHX peakluil B HEOpPraHUYeCKOW u
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MpeBpalleHus
SHEPTUU MPU XUMUYECKUX PEaAKLIUIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (pakTopoB. OOpaTHMble PEAKIMH.
Xumnyeckoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHUE XHUMHYECKOI'O PAaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexkrponuruyeckas auccouuanus. CuibHble M ciaOble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIasl, HEUTpaJIbHAS, IIEJI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIEC PEAKLIUH.

OKClepUMEHTAJIbHBIE METO/bl M3YyUEHUS BELIECTB U UX IPEBpAILEHUI: JEMOHCTpalus
tabmun «lleproguyeckas cuctema xumuyeckux siaeMeHToB J[. M. MenaeneeBa», u3ydeHue
MoJellell KpPUCTAIIMYECKUX peIIETOK, HaAOJMI0JCHWE U OINUCaHME JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IoXKEeHHE MEPOKCHAa BOAOPOJAa B IMPHUCYTCTBUM KaTallu3aTopa,
OIpE/ICNIEHUE CPEbl PACTBOPOB BEILECTB C MOMOLIbIO YHHUBEPCAJIBHOIO MHIMKATOpA, peakLUuu
MOHHOTO OOMEHa), MpOBEJeHUE NPaKTHUeCKON paboThl «BiusHue pasnuuyHbix (aKTOpoOB Ha
CKOPOCTb XUMUYECKOU PEAKLIUNY.

Pacuérnbie 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHUUYECKUX PEAKLIMM, B TOM YUCIIE TEPMOXUMUYECKUAE PACUETHI,
pacuéThl ¢ UCIOJIB30BaHNEM TIOHATHS «MaccoBas J0JIs BEIIECTBAy.

Heopranuveckasi xumust

Hemeramnel. Ilonoxenne HemerauioB B llepuoanueckoil cucreMe XHMMHUYECKUX
anementoB J[. M. MenzaeneeBa W 0coOEHHOCTH CTpoeHHs aromoB. dusnuyeckue CBOICTBa
HEMETAIIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepoJa U KpeMHHUs) U UX COeTUHEHUH (OKCUIO0B, KUCIOPOACOIEPKAILUX KHCIOT, BOJOPOIHBIX
COCTMHCHM).

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Mertamibl. [Tonoxxenne metamioB B [lepuoguyeckoil cucteMe XMMHUYECKUX AJIEMEHTOB /.
H. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaioB. OOuue
¢usnueckue cBoiictBa MeTa/uioB. CIUIaBbl METaNIOB. DJIEKTPOXUMHUYECKUN DSl HANPSHKCHUN
METaJUIOB.

XWMHYECKHUE CBOWCTBA BAXKHEWIINX METAJUIOB (HATPHWM, Kalud, KaJbI[Mi, MarHuu,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

O6u1me cocoObl moyyeHus MeTayuioB. [IpuMenene MeTaioB B ObITY U TEXHUKE.

OKCHepUMEHTAJIbHbIE METOJbl H3YYEHMs] BEIIECTB M MX [PEBPALLEHUI: HU3y4eHUe
KOJUIEKIIMM «MeTaabsl U CIUIaBbl», O0Opa3llOB HEMETAJJIOB, PELICHHE HSKCIEPUMEHTaIbHbIX
3aga4, HaOJIOJeHHMEe UM  ONHMCAHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX  ONBITOB



(B3auMoielicTBHE TUIPOKCHIA ATIOMUHHUS C PAacTBOpPaMHU KHCIOT W IIEJI0Yeil, KaueCTBECHHBIC
peaKIMy Ha KaTUOHBI METAJIJIOB).

Pacuérnrie 3amaun.

PacuéTpl macchl BemiecTBa WM 00bEMa Ta30B O M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BbEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIMHU BEIUIECTB, pacdy€Thl Macchl (00bEMAa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XUMHUSA U )KU3Hb

Ponb xumuu B 0o0ecriedeHnn 3KOJI0TUYECKON, SHEPreTHUECKON U MUILEBOI Oe30MacHOCTH,
pa3BuTUM MeAUIUHBL. [loHsATHE O Hay4YHBIX METOJax MO3HAHUS BEIIECTB U XHUMHYECKUX
pEaKUHnid.

[IpencraBnenuss 00 OOMMX HAay4YHBIX NPHUHIUNAX MPOMBINIICHHOTO TOJIYYSHUS
BA)KHEUIIUX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUANOB: BAXKHEHIINE CTPOUTEIbHBIE MAaTEepUabl,
KOHCTPYKLUMOHHBIE MaTepHuaibl, KPacKu, CTEKJIO, KE€paMHKa, MaTephaibl I 3JIEKTPOHUKH,
HaHOMAaTEPHAIIbI, OPTAHUYECKUE U MUHEPAIbHBIC yI00PECHHS.

XUMHS U 30pOBbE YEIIOBEKA: MpPaBWJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX NPENAapaToB,
npaBuiia 6€30MacHOT0 HCIOIb30BaHMS MPENapaToB OBITOBOM XUMUHU B TTIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXNpeaMETHBIX CBA3EH MU U3yyeHUH OOILEel U HEOPraHU4YEeCKOW XMMHU B
11 xacce ocyuiecTBiseTCs Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHATHUM, SABJISIFOUIUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
[UKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHalW3,  CHHTE3,  KiaccUpuKalus,  MEPUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHHUE, SIBJICHUE.

®dusuka: Marepus, DHEPrus, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIL,
pPaaIuoOaKTUBHOCTb, MOJIEKYJIA, SHEPTETHUYECKUN YPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe
COCTOSTHUE BeIleCTBa, GU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- H MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpaITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOITAEMEBIE, TOTUTUBO, PECYPCHI.

TexHonorus: XUMHYECKASI MIPOMBILUIEHHOCTb, MeTaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaos, CEIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MUIIEeBas
MPOMBINUICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTD,
HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 10 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBUIEI'O OBPA3OBAHUA

10 KJIACC

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIUMUCS
OporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuyHo-MeTonn4yeckoii OCHOBOM [Uisi pa3padOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpOTrpaMM CPEIHEro 00IIero 00pa3oBaHUsI ABISETCS CUCTEMHO-AEITEIbHOCTHBIA MOIXOI.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM IOAXOAOM B CTPYKTYpE JIHMYHOCTHBIX
pe3yJbTaTOB OCBOEHMs IpeaMeTa «XHMHUS» Ha YpOBHE CpEAHEro ooOuero oOpazoBaHMs
BBIJIETIEHBI CJIETYIOIIHNE COCTABIISAIONINE!

OCO3HaHHE O0YYalOUIMMUCS POCCUHCKON TI'pa)KAAaHCKOW HAEHTUYHOCTH — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEICHHIO;

HaJIM4ie MOTUBAIMU K 00yUYEHHIO;

LIeJICHANPaBIEHHOE Pa3BUTUE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKUX TPAIUIUK 0a30BOM HAYKH XHMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBAaTHCS B CBOEH JESATENbHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIMMU LEJIOCTHOH CHCTEME XMMHUYECKOIO
o0Opa3oBaHus;

HAJIMYME TPABOCO3HAHUS SKOJOTUYECKOH KyJIbTyphl M CHOCOOHOCTH CTaBUTH LETH U
CTPOUTb JKU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NpeaMeTa «XUMUs» JOCTHralTcs B €JUHCTBE
yu4eOHOIl M BOCHIUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBHMM C TYMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HJCAlaMHd  POCCUHCKOTO
IpaXXAaHCKOro OO0IlecTBa, MPUHATHIMH B OOIIECTBE HOPMaMHM M NpaBUJIaMHU [OBEACHUS,
CHOCOOCTBYIOLIMMHU NpOLIECcCaM CaMOIIO3HAHUS, CAaMOPA3BUTHUSA M HPAaBCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00yYarOLINXCS.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaXaroT COPMHPOBAHHOCTH
OMbITa IIO3HABATENIbHOM M NPAKTHUYECKOM JEsATeNbHOCTH OO0y4arouMxcs [0 pealu3alun
NPUHATBIX B 00IIECTBE LIEGHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOT0 BOCIIUTAHMS:

0CO3HAHMA 00YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHUS K
3aKOHY U NPaBOMNOPSAKY;

NPEACTAaBICHNUs O COLMAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOW EATEILHOCTH MPH CO3JAaHUU YUEOHBIX MPOCKTOB,
pelieHnr yueOHbIX U TO3HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMS], JIOTUKY U apTyMEHThI IPYTHX
IpY aHAJIM3€ pa3IMYHBIX BUJOB yUEOHOH NesTeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILLIEHUS K HCTOPUYECKOMY M HAyYHOMY HAaclIeJJUI0 OTE€YECTBEHHOMU
XMMUH;



YBa)KEHHUsI K IpOIEecCy TBOpYECTBA B OOJIACTH TEOPHM M IMPAKTHUYECKOTO HMPUMEHEHHUS
XMMHHU, OCO3HAHUSI TOTO, YTO JOCTIDKEHHS HAayKH €CTh PE3yNbTaT JUTMTENbHBIX HaOJIONEHUH,
KPOIIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/a YIEHBIX U IPAKTUKOB,;

UHTEpeca M TI03HABaTeNbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPEIOBBIX JOCTHXKEHUSX COBPEMEHHOM O0T€UECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE TIOBEJCHHE M IOCTYNKH CBOMX TOBApUIICH C MO3WIHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMaHMUA UEHHOCTEW 3J0pOBOTO M 0Oe30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3NIECKOMY U TICHXHUECKOMY 3/I0POBBIO;

coOnrofieHus MpaBuJl OE30MACHOTO OOpalleHUs] ¢ BELIECTBAaMH B OBITY, MMOBCEAHEBHOMN
KHU3HU U B TPYJIOBOH J1€ATEILHOCTH;

NOHMMAaHMA IEHHOCTH TNPAaBWJI WHAWBUIYAIbHOTO W KOJUIGKTUBHOTO O€3011acHOTO
TIOBEJICHHS B CUTYAIIUSAX, YTPOXKAFOIINX 3I0OPOBBIO U )KU3HHU JIFOICH;

OCO3HAHHUS MOCIEJCTBUII M HENPUSTUS BPEIHBIX MPHUBBIYEK (YMOTpeOIEHUS aTKOTOoJIs,
HApKOTHKOB, KypeHHUs1);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrHX BUIAX ACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUH NPAKTUYECKUX 33734 COLHUAIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQECcCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIIOJSM TpyZa U pe3ysibTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAJIbHOH TpPAaeKTOPHUH OOpa3OBaHMS,
Oyaymielt mpodeccuy U peann3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TTOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOILEHHS K MPUPOJE, KaK UCTOYHHKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIIe;

MOHUMAaHHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS 3KOHOMHUYECKHX
MIPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN CPEIbl;

OCO3HaHM HEOOXOIMMOCTH MCIOJIB30BAHUS TOCTHIKEHUN XUMHHM JJISI PEIICHUs] BOIIPOCOB
paLMOHAIBLHOTO IPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCSIIMX BpPEd OKPYXKAIOIIEH NPUPOIHOU Cpene,
yMEHHsI TPOTHO3UPOBATH HEOJIAroNpUsTHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTHYECKOTO MBINUICHUS, SKOJOTUYECKON KyJIbTYphI, OIBITA
NESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HUMHU B
M03HABaTEJIbHOM, KOMMYHUKATUBHOMN M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
HPOTUBOCTOSTH UJCOJIOTHU XeMOpoOHH;



7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKH;

NOHUMaHHS CHeNU(PUKH XHUMHHA KaK HayKH, OCO3HaHHs €€ poilu B (OPMHPOBAHUU
paIMoOHaIBFHOTO HAYYHOTO MBINUICHHS, CO3/IaHUHU 1IETIOCTHOTO MPEACTABIECHUS 00 OKPYKAroIIeM
MHUPE KaK O CAWHCTBEC HNPHUPOALI W UYCJIIOBCKA, B NO3HAHUHU MNMPHUPOAHBIX 3aKOHOM€pHOCT€ﬁ u
pelieHny mpodiieM COXpaHEeHUs IPUPOJIHOIO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XWMHUH JJIsi COBPEMEHHOW NMBWIM3ALMU: B €€
T'YMaHHUCTUYECKOW HAIPAaBJICHHOCTH M BAXKHON POJNM B CO3/JaHUU HOBOW 0aszbl MaTepuaibHOU
KYJbTYpPbI, PELIEHUH [JI00ATBHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MHUIICBOM M OKOJIOTMYECKON OC30MacHOCTH, B Pa3BUTHH MCIUIUHBI,
00ECTIeYCHUN YCIIOBUI YCIIEIIHOTO TPYy/ia W 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIIOTO YJICHA
00111eCTBA;

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: MNOHUMAaHuA CYHOIHOCTH MCTOJOB IIO3HAHMUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAyKax, CIIOCOOHOCTH MCIIOIB30BaTh MOoJIy4a€MbIC 3HAHUA JIA
aHalM3a U OOBSCHECHHUsS SIBIICHUH OKPYKAIOMIETO0 MHUpa M MPOMCXOSAIINX B HEM H3MEHEHHIA,
YMEHHUsI IeJaTh 000CHOBaHHbBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX ()AKTOB M MMEIOIINUXCS TaHHBIX
C TIEJIBIO MTOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIh30BaTh XUMHUYCCKUE 3HAHUS [Tl PEIICHUS TIPOoOIeM
B pPCaIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON JesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHWIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUH 110 XHMHUM B COOTBETCTBHH C JKU3HEHHBLIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuyHbIX chepax mpodeccHoHaTbHON
ACATCIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOGHMSI y4eOHOro mpenMera «XuUMHUS» Ha YPOBHE
CpeIHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MexripeIMeTHbIE) 00LIeHaYYHbIE TOHSTHS, OTPaXKaroIINe LEI0CTHOCTh HAyYHOUM KapTHHBI MUpa
U crenupuKy METOI0B O3HAHMSI, UCTIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
9HEprusi, sIBJICHHUE, MPOLECC, cUCTeMa, Hay4yHbId (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUSs, HCCIIEIOBaHNE, HAOMIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJILHBIE y4ueOHbIe JNEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE,
perynsatuBHbIe), obecmeunBaronue (GopMupoBaHue (GYHKIMOHATBLHONM TPaMOTHOCTH |
COLIMATTbHOM KOMITETEHITMH 00YYarOIINXCS;

CHOCO6HOCTB 06yan0H11/1xcs1 HUCITIOJb30BATh OCBOCHHBIC MCKIAUCHUIUIMHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpPCAIbHBIC y4yeOHBIC JCUCTBUS B IO3HABATEIBHON U
COLMAJIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCATbHBIMU YUEOHBIMU
MO3HABATCIIbHBIMH, KOMMYHHUKATHUBHBIMU U PCTYJIATUBHBIMUA HeﬁCTBHHMH.

OBy1ajeHNe YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrnYecKue AecTBUS:



CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aAKTyaJIM3MpPOBaTh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIN JEATEIBHOCTH, 3ajaBas TMapaMeTphl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YJbTaThl AEITEILHOCTHU C MOCTaBICHHBIMU LENSIMU;

UCTIONB30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHble TIPU3HAKK TOHATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBIICHUI;

BbIOMpaTh OCHOBAHMSI U KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh TPUUYUHHO-CIIEICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYyKTUBHBIC, JCHyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

NPUMEHATH B IMPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHH CUMBOIUYECKUE (3HAKOBHIC)
MOJIEJIH, TIPEOOPa30BhIBATH MO/ICTbHBIE TIPECTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYeckass (OpMysia, YpaBHCHHE XHMHUYSCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 0a30BbIe HCCIeA0BaTEIbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHMSI BEIIECTB M XUMHUICCKUX PCAKITUIA;

dbopMynupoBaTh LETM M 33JaYd  HUCCIIEJOBAHMS, HCIOJb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IIpolecca, CaMOCTOATEIbHO
POTHO3UPOBATh €ro pe3ylnbTaT, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIhTaTOB UCCIICIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON MCCIICIOBATEILCKOW M TPOEKTHOW JIESITEIIbHOCTH,
NPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHCKY METOAOB pEeIIeHUs
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUSI.

3) padoTa ¢ unopmaumeii:

OPUEHTHPOBATHCS B PpA3NUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbE T™ocoOus, pecypcbl HMHTepHeTa),
AHATM3UPOBATh HWH(MOPMAILIMIO PA3IUYHBIX BHUIOB W (OpPM TPEICTaBICHHUS, KPUTHYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPH IOUCKE U OTOOpe
uHbOopMaIuu, HEOOXOAUMOI JIJIs BBITIOJIHEHHUS yUeOHBIX 33/1a4 ONpeAeIEHHOTO TUTIA;

MPUOOPETATh OMBIT KUCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUN H
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANIBHYIO (hOpMY TpencTaBieHrus HHPOPMAIMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIIONIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CpPEACTBA NpU paboTe C XUMUYECKOM
uHpOpMAIIMEH: TPUMEHSATh MEXKIPEAMETHbIC ((U3MYeCKHe W MaTeMaTHYeCKHE) 3HaKh |
CUMBOJIBI, (hOopMyIIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIOJIB30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OBi1ajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH J€HCTBUSIMU:



3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMbl B XO/€ AMAJIora W/WIH JUCKYCCHH,
BbICKA3bIBAaTh HICHU, q)OpMYJIHpOBaTL CBOH HpeIIJIO)KCHI/ISI OTHOCHUTECIBHO BBIITOJIHCHU S
MPETI0KEHHOM 3a/1a4H;

BBICTYNATh C MpE3CHTAIMeH pe3yJbTaTOB IMO3HABATEIBHOM ACATEIHHOCTH, TOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIIOJIHEHUH XUMHUYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOW padOThl TO HCCICIOBAHUIO CBOWCTB H3Y4aeMbIX BEIICCTB,
peanuzanuu y4eOHOTO MpOeKTa W (POPMyIHpPOBaThH BHIBOJABI MO pe3yJibTaTaM MPOBEIEHHBIX
WCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3HITHI B X0J1e 00CYKICHH 1 0OMEHA MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMYU PeryJsITHBHBIMU JAeHCTBHAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO IMO3HABATEIBHYIO NESATEIbHOCTD,
ompenensis €€ enyu W 3aJadd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeaiaraéMblii alfOPUTM JCHCTBUN TIPU BBIMOJHEHUH yYE€OHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee A(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YyYETOM TMOyYeHUs HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNUYCCKHUX peaKL[I/ISIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOCH JACATENIHPHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTrHbie pe3ysibTaThl OCBOEHUS Kypca «OpraHudeckasi XuMus» OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XWMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJIM XHMMHUU B IO3HAHWUU SIBICHUA NOPUPOJIBI, B (OPMUPOBAHUU
MBILIUICHUSI ¥ KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOOUMOMN is
pelIeHus] MPAaKTUYECKUX 3a/7ad W OSKOJIOTWYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJATrAOIINE
HOHATHUS (XUMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAasl 000J104Ka aToMa, MOJIeKyJla, BaJIECHTHOCTbD,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpaléHHasl), MOJb, MOJIApHAs Macca, MOJSIPHBIE O00BEM, yITIEPOAHBIH  CKEJIET,
(yHKIMOHANBHAS TpylIa, pagukaji, U30Mepus, HU30Mepbl, TOMOJIOITMYECKUN psJl, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKallNe COEAUHEHHSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OPraHUYECKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHH; MHPOBO33PEHUECKUE 3HAHHWs, JEXKAIIUEe B OCHOBE NOHMMaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJOTHYECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHNYECKUX BEIECTB B OBITY
U IIPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa,

c(OpMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEepHbIE MPU3HAKH MOHSATHI, yCTaHABIMBAThH
UX B3aHMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLIME MTOHATHUS [IPU ONKMCAHUU COCTAaBa, CTPOEHUS U
IIpEBpaLICHUN OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (HOpMYIJT OpraHMYECKUX BEIECTB
U YpaBHEHUU XMMHMYECKUX PEaKLUWW, U3rOTaBIUBATh MOJEIH MOJIEKYJ OPIaHMYECKUX BELIECTB
JUISL WJUTIOCTPALMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHMSI;

c(OpMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAAJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPENeNIEHHOMY KJaccy/Tpylnie COeAMHEHUN
(YrneBomopoapl, KHUCIOpPOA M  a30TCOAEpIKAIIMe COSAMHEHUS, BBICOKOMOJEKYISPHBIC



COEJIMHEHMS), JaBaTb UM Ha3zBaHUA M0 cucrematndeckord HoMeHknatype (IUPAC), a taxxke
IPUBOJUTh TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPONMIIEH,
aleTUJIeH, STWIEHIJIUKOJb, TIUUEPUH, (QeHod, (GopMaibAeruj, aleTaablerui, MypaBbUHAs
KHCIJIOTA, YKCyCHasl KUCIJIOTa, OJIEMHOBAas KUCIJIOTa, CTEApUHOBAs KUCIIOTA, INIOKO03a, QpPyKTO3a,
KpaxmaJl, LIeJUTE0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIB XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCT YMEHHUS INPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHHYECKHX
BemecTB A. M. bytnepoBa ansi 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (QUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEACTABUTENEN PA3IMYHBIX KJIACCOB OPraHMYECKUX BEILIECTB
(MeraH, STaH, STWJEH, NpPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, STAHOJI, STHUJICHTJINKOIb, TIUIEPUH, (EHOJ, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHCJIOTBI, IJIFOKO3a, KpaxMaj, LeJIKI03a, AMUHOYKCYCHAas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HHUMM YPaBHEHMSMHU COOTBETCTBYIOIIUMX XMMHUYECKHX peakuuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (HhOpMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, yroiyib), CHOCOOBI MX MEpepabOTKHM U MPAKTUYECKOE NPUMEHEHHE
IPOIYKTOB NEpepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WM HPOAYKTa PEAKIHH IO W3BECTHBIM
macce, 00bEMY, KOJIMUYECTBY OJJHOI'O U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(OPMHPOBAHHOCTb YMEHHUH BIJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
NO3HAHMS, MWCIONb3YEMbIX B XHMHUM IIPpM M3YyYEHUU BEUIECTB M XUMUYECKUX SIBJICHUN
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJCIUPOBAHMUE), HCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS [Tl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAllUsIX, CBSI3aHHBIX
C BEILLIECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHUH COOJII0/IaTh MpPaBUiIa MOJb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSAMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBaTh W BBINOJIHATh XMMUYECKHHA SKCIEPUMEHT
(mpeBpallleHnsl OpPraHWYEeCKUX BEIIEeCTB MPU HarpeBaHHUM, MOJYyYCHHE STHIIEHA M M3Y4YEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMH OPTraHUYECKUX BEIIECTB, JCHaTypalus OeJIKOB Npu
HarpeBaHWM, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHU C MPABWIIAMHU TEXHUKH 0€30MaCHOCTH
npu o0pallleHNH C BEIEeCTBAMM M JIAOOPATOPHBIM 000pPYAOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOUIMX pEaKLUMA U
(hopMyIHpPOBATh BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpMALHUIO,
HOJIy4aeMy0 U3 pa3HbIX HCTOYHHMKOB (CpeacTBa MaccoBoi MH(popMaluu, HTepHET u 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBWila SKOJOTMYECKH 11e1eco00pa3Horo
MOBEJICHUsI B OBITYy W TPYIOBOH JAEATEIBHOCTH B IENSAX COXPAHEHHsS CBOETO 3/10pOBbS H
OKpYy arollel MpUpOIHOIN cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS Ha >KUBBIE OPTaHU3MBbI
OIpe/IeIEHHBIX OPraHUYeCKUX BELIeCTB, MOHMMAas cMbica mnokaszaresns [IJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOIO BO3JEHCTBUSA HAa OPraHU3M
4eJI0BEKA;



Uit 00yYaroIIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPHUMEHSTH
3HAHHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYCCKUX SBJICHUI,

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYyYarolUXcs: YMEHHE MCIONb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmy.

11 KJIACC

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPe3yJbTaTaM OCBOCHHUS OO0YUYaIOIIUMHCS
IporpaMM CpeaHero ooOmiero oopazoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuyHo-MeTonn4yeckoii OCHOBOM Uil pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IIPOrpaMM CPETHETo 00IIeTr0 00pa30BaHuUs SBISETCS CUCTEMHO-AESATEIIbHOCTHBIN OIXO0/.

B coOoTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CpeaHero oomero oobpazoBaHus
BBIJIEJIEHBI CIIETYIOIINE COCTABIISAIONINE!

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIUU K O0yUCHHUIO;

LIEJICHATIPABJICHHOE PA3BUTHE BHYTPEHHUX YOSKICHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPHUYECKUX TPAIUINK 0a30BOM HAYKH XHMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYKOBOJCTBOBAaTHCS B CBOCH JESATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMH LIEJIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HAJIMYME TPABOCO3HAHUS SKOJOTUYECKOH KyJIBTyphl M CHOCOOHOCTH CTaBUTH ILETH U
CTPOUTH KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSA MpeaMera «XHUMHsD JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCHIUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBHM C TyMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HJ€alaMH  POCCUHCKOTO
rpaXAaHCKOro 00IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M NpaBUJIaMHU [OBEACHUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00Y4YarOLINXCS.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHUS INpeaMeTa «XUMUS» OTPAXKArT CHOPMHPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUUECKOM JEsTeNbHOCTH OO0y4alouuxcs [0 peanu3aluu
MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaxIaHCKOT0 BOCIUTAHMS:

0CO3HAHMS 00YYAIOIIUMHICS CBOMX KOHCTHUTYIIHOHHBIX TPaB U 00S3aHHOCTEH, YBAKCHHS K
3aKOHY U NPaBOMNOPSAKY;

NPEACTABICHUS] O COLMAIbHBIX HOPMAaX W IpaBUIaX MEKJIMYHOCTHBIX OTHOLICHUI B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIBHOCTU MPU CO3/1aHUU YUEOHBIX POEKTOB,
pelIeHny yueOHbIX U TO3HABATENbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBbBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOM NesATeIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILLIEHUS K HCTOPUYECKOMY U HAyYHOMY HAaclIe[JUI0 OTE€YECTBEHHOMU
XUMUU;



YBa)KEHHUsI K IpOIEecCy TBOpYECTBA B OOJIACTH TEOPHM M IMPAKTHUYECKOTO HMPUMEHEHHUS
XMMHHU, OCO3HAHUSI TOTO, YTO JOCTIDKEHHS HAayKH €CTh PE3yNbTaT JUTMTENbHBIX HaOJIONEHUH,
KPOIIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/a YIEHBIX U IPAKTUKOB,;

UHTEpeca M TI03HABaTeNbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPEIOBBIX JOCTHXKEHUSX COBPEMEHHOM O0T€UECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE TIOBEJCHHE M IOCTYNKH CBOMX TOBApUIICH C MO3WIHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMaHMUA UEHHOCTEW 3J0pOBOTO M 0Oe30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3NIECKOMY U TICHXHUECKOMY 3/I0POBBIO;

coOnrofieHus MpaBuJl OE30MACHOTO OOpalleHUs] ¢ BELIECTBAaMH B OBITY, MMOBCEAHEBHOMN
KHU3HU U B TPYJIOBOH J1€ATEILHOCTH;

NOHMMAaHMA IEHHOCTH TNPAaBWJI WHAWBUIYAIbHOTO W KOJUIGKTUBHOTO O€3011acHOTO
TIOBEJICHHS B CUTYAIIUSAX, YTPOXKAFOIINX 3I0OPOBBIO U )KU3HHU JIFOICH;

OCO3HAHHUS MOCIEJCTBUII M HENPUSTUS BPEIHBIX MPHUBBIYEK (YMOTpeOIEHUS aTKOTOoJIs,
HApKOTHKOB, KypeHHUs1);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrHX BUIAX ACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUH NPAKTUYECKUX 33734 COLHUAIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQECcCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIIOJSM TpyZa U pe3ysibTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAJIbHOH TpPAaeKTOPHUH OOpa3OBaHMS,
Oyaymielt mpodeccuy U peann3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TTOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOILEHHS K MPUPOJE, KaK UCTOYHHKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIIe;

MOHUMAaHHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS 3KOHOMHUYECKHX
MIPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN CPEIbl;

OCO3HaHM HEOOXOIMMOCTH MCIOJIB30BAHUS TOCTHIKEHUN XUMHHM JJISI PEIICHUs] BOIIPOCOB
paLMOHAIBLHOTO IPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCSIIMX BpPEd OKPYXKAIOIIEH NPUPOIHOU Cpene,
yMEHHsI TPOTHO3UPOBATH HEOJIAroNpUsTHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTHYECKOTO MBINUICHUS, SKOJOTUYECKON KyJIbTYphI, OIBITA
NESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HUMHU B
M03HABaTEJIbHOM, KOMMYHUKATUBHOMN M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
HPOTUBOCTOSTH UJCOJIOTHU XeMOpoOHH;



7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKH;

NOHUMaHHS CHeNU(PUKH XHUMHHA KaK HayKH, OCO3HaHHs €€ poilu B (OPMHPOBAHUU
paIMoOHaIBFHOTO HAYYHOTO MBINUICHHS, CO3/IaHUHU 1IETIOCTHOTO MPEACTABIECHUS 00 OKPYKAroIIeM
MHUPE KaK O CAWHCTBEC HNPHUPOALI W UYCJIIOBCKA, B NO3HAHUHU MNMPHUPOAHBIX 3aKOHOM€pHOCT€ﬁ u
pelieHny mpodiieM COXpaHEeHUs IPUPOJIHOIO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XWMHUH JJIsi COBPEMEHHOW NMBWIM3ALMU: B €€
T'YMaHHUCTUYECKOW HAIPAaBJICHHOCTH M BAXKHON POJNM B CO3/JaHUU HOBOW 0aszbl MaTepuaibHOU
KYJbTYpPbI, PELIEHUH [JI00ATBHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MHUIICBOM M OKOJIOTMYECKON OC30MacHOCTH, B Pa3BUTHH MCIUIUHBI,
00ECTIeYCHUN YCIIOBUI YCIIEIIHOTO TPYy/ia W 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIIOTO YJICHA
00111eCTBA;

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: MNOHUMAaHuA CYHOIHOCTH MCTOJOB IIO3HAHMUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAyKax, CIIOCOOHOCTH MCIIOIB30BaTh MOoJIy4a€MbIC 3HAHUA JIA
aHalM3a U OOBSCHECHHUsS SIBIICHUH OKPYKAIOMIETO0 MHUpa M MPOMCXOSAIINX B HEM H3MEHEHHIA,
YMEHHUsI IeJaTh 000CHOBaHHbBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX ()AKTOB M MMEIOIINUXCS TaHHBIX
C TIEJIBIO MTOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIh30BaTh XUMHUYCCKUE 3HAHUS [Tl PEIICHUS TIPOoOIeM
B pPCaIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON JesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHWIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUH 110 XHMHUM B COOTBETCTBHH C JKU3HEHHBLIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuyHbIX chepax mpodeccHoHaTbHON
ACATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeranpenMeTHbIE Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpenMera «XHWMHUS» Ha ypOBHE
cpeaHero o0Iiero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MexrpeIMeTHbIE) 00LIeHaYYHbIE TOHSTHS, OTPaXKaroIINe LEI0CTHOCTh HAyYHOM KapTHHBI MUpa
¥ crieru(pruKy METOJJ0B MO3HAHMS, UCTIOIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepusl, BEIIEeCTBO,
SHEPrusl, SBJICHHUE, MPOLECC, CUCTEMa, HAYYHBIH (haKkT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIICIOBAaHHE, HAOIIOICHHE, M3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIC y4eOHbIE JNEUCTBUSA (mo3HaBaTeNnbHBIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecreunBaiomue (opMHpoBaHHE (YHKIMOHAIBHOHW T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH O0YYalONINXCS;

CIIOCOOHOCTh ~ OOYYarONIMXCSl ~ UCIOJB30BaTh  OCBOCHHBIC  MEXKIHCUUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHblEe YydeOHBbIE ICHCTBUS B IO3HABATEIBHOW U
COIMAJIbHON MPAKTHKE.

MeranpenMeTHbIe PE3yNIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH Y4ECOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA I[CﬁCTBHSIMH.

OBJ1ajleHNe YHUBEPCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH JICHCTBUSIMH:

1) 6a30Bble JJOornYecKue AecTBUSI:



CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aAKTyaJIM3MpPOBaTh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIN JEATEIBHOCTH, 3ajaBas TMapaMeTphl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YJbTaThl AEITEILHOCTHU C MOCTaBICHHBIMU LENSIMU;

UCTIONB30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHble TIPU3HAKK TOHATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBIICHUI;

BbIOMpaTh OCHOBAHMSI U KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh TPUUYUHHO-CIIEICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYyKTUBHBIC, JCHyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

NPUMEHATH B IMPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHH CUMBOIUYECKUE (3HAKOBHIC)
MOJIEJIH, TIPEOOPa30BhIBATH MO/ICTbHBIE TIPECTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYeckass (OpMysia, YpaBHCHHE XHMHUYSCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 0a30BbIe HCCIeA0BaTEIbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHMSI BEIIECTB M XUMHUICCKUX PCAKITUIA;

dbopMynupoBaTh LETM M 33JaYd  HUCCIIEJOBAHMS, HCIOJb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IIpolecca, CaMOCTOATEIbHO
POTHO3UPOBATh €ro pe3ylnbTaT, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIhTaTOB UCCIICIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON MCCIICIOBATEILCKOW M TPOEKTHOW JIESITEIIbHOCTH,
NPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHCKY METOAOB pEeIIeHUs
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUSI.

3) padoTa ¢ unopmaumeii:

OPUEHTHPOBATHCS B PpA3NUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbE T™ocoOus, pecypcbl HMHTepHeTa),
AHATM3UPOBATh HWH(MOPMAILIMIO PA3IUYHBIX BHUIOB W (OpPM TPEICTaBICHHUS, KPUTHYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPH IOUCKE U OTOOpe
uHbOopMaIuu, HEOOXOAUMOI JIJIs BBITIOJIHEHHUS yUeOHBIX 33/1a4 ONpeAeIEHHOTO TUTIA;

MPUOOPETATh OMBIT KUCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUN H
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANIBHYIO (hOpMY TpencTaBieHrus HHPOPMAIMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIIONIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CpPEACTBA NpU paboTe C XUMUYECKOM
uHpOpMAIIMEH: TPUMEHSATh MEXKIPEAMETHbIC ((U3MYeCKHe W MaTeMaTHYeCKHE) 3HaKh |
CUMBOJIBI, (hOopMyIIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIOJIB30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OBi1ajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH J€HCTBUSIMU:



3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMbl B XO/€ AMAJIora W/WIH JUCKYCCHH,
BbICKA3bIBAaTh HICHU, q)OpMYJIHpOBaTL CBOH HpeIIJIO)KCHI/ISI OTHOCHUTECIBHO BBIITOJIHCHU S
MPETI0KEHHOM 3a/1a4H;

BBICTYNATh C MpE3CHTAIMeH pe3yJbTaTOB IMO3HABATEIBHOM ACATEIHHOCTH, TOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIIOJIHEHUH XUMHUYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOW padOThl TO HCCICIOBAHUIO CBOWCTB H3Y4aeMbIX BEIICCTB,
peanuzanuu y4eOHOTO MpOeKTa W (POPMyIHpPOBaThH BHIBOJABI MO pe3yJibTaTaM MPOBEIEHHBIX
WCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3HITHI B X0J1e 00CYKICHH 1 0OMEHA MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMYU PeryJsITHBHBIMU JAeHCTBHAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO IMO3HABATEIBHYIO NESATEIbHOCTD,
ompenensis €€ enyu W 3aJadd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeaiaraéMblii alfOPUTM JCHCTBUN TIPU BBIMOJHEHUH yYE€OHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee A(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YyYETOM TMOyYeHUs HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNUYCCKHUX peaKL[I/ISIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOCH JACATENIHPHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTarthl OcBOeHUS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEJCTABICHUNH: O XHMHYECKOH COCTaBJIAIOLIEH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHUpPA, POJIM XMMUU B IO3HAHUU SIBICHUNA NPHUPOAbI, B (HopMuUpOBaHUH
MBILUIEHUST U KYJBTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOJUMOW st
pelIeHHs MpPaKTUYEeCKHX 3a7ad M DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOIL cpene;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINeE
HOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTpOHHBIE OPOUTAIIM aTOMOB, HOH,
MOJIEKYyJla, MOJIb, MOJISIPHBI OO0BEM, BaAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHCIICHMs, XHUMHYECKas CBsA3b (KOBaJEHTHas, WMOHHAs, METAUINYecKas, BOJOpOJHAs),
KPUCTAJUIMYECKAsT  PEIIETKA, TUIBI XMMHYECKHX  PEakUui, pPacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOM  peakIMM, XHMHUYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON auccolmanuu, nepuoauueckui 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMs SHEPIMM NPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalie B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBJICHHI,
(baKTOJIOTMUECKUE CBEIEHHUsSI O CBOMCTBAX, COCTaBe, MOIyYEHUU M 0€30MacHOM MCIOJIb30BaHUU
BOXHEHIINX HEOPTraHWYECKUX BEILECTB B OBITY U MPAKTHUECKON JAEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISIBIISATh XapaKTEPHbIC MPU3HAKH MOHATHUH, yCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH ONMHMCAHWU HEOPTaHMYECKHX
BEIIIECTB U UX IIPEBpAILECHUI];

c(OPMHPOBAHHOCTh YMEHHUH MCIIOJIB30BaTh XUMHUECKYI0 CHUMBOJMKY JUISl COCTaBJICHUS
(¢opMyn BemlecTB M ypaBHEHHH XHMHUYECKHX PEAKIHHA, CHCTEMATUYECKYI0 HOMEHKIIATYpY
(IUPAC) u TpuBHManbpHblE HAa3BAaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIBbIA ra3, aMMUaK, rameéHas M3BeCTb, HeraméHas W3BECTb, NUThEBAs COJA, MUPUT U

JpyTHe);



c(OPMHPOBAHHOCTh YMEHUH ONpEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3IMYHOIO COCTaBAa, BUJ XMMHUYECKOH CBSI3U (KOBaJEHTHAs, NOHHAs,
MeTajyInyeckasi, BOJOPOAHAsl) B COCIMHEHUSIX, TUIl KPUCTANIMYECKON PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasl, MOJIEKYJIsSIpHas, MOHHAas, MeTajsIndecKas), XapakTep cpellbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJIECKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBy K OMPEeesIEHHOMY KJIacCy/TpyIine COeAMHEHUH (IIPOCThIE BEIECTBA — METAJUIBI U
HEeMeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(pOTEepHBIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenzaeneeBa M JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepHU30BaThb JJIEKTPOHHOE CTPOCHHE AaTOMOB
XMMHUYECKHX 3J1eMeHTOB 1-4 nepuonos Ileproguueckoii cucteMbl XUMHYECKUX 1eMeHTOB 1. .
MeHnneneeBa, HCIONb3YyS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMHMYECKHUX D3JIEMEHTOB M HX
COeMHEHUH 1o nepuoaam u rpynnam [lepuoaudeckoit cMCTeMbl XMMUUYECKHX 31eMeHTOB JI. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXJIy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHSI KIAaCCHU(PUIMPOBATh XMMUYECKHE DPEAKLUUHU IO Pa3IUIHBIM
npu3HakaM (YHMCIy W COCTaBy pEarupyroluX BELIECTB, TEIJIOBOMY 3(PQEeKTy peakluu,
U3MEHEHHUIO CTETEHEH OKUCIIEHUS 2JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YUACTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHMI COCTABIIATh YPAaBHEHUsI PEAKLU pa3IMYHbIX THIIOB, MOJIHBIE
U COKpalléHHBIC YPaBHEHUS PEaKIUH MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBHS, NMPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

Cc(OPMHPOBAHHOCTh YMEHHUI IPOBOAUTH pEAKIUM, NOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAacClO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUH pPaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OallaHCca ITUX peakiuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiuu OT
pa3nuyHbIX (DAKTOPOB; XapaKTEp CMEIICHUS XHMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT
BHelHero Bo3aeicTBus (mpuniun Jle [llarense);

Cc(OPMHPOBAHHOCTE YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOLECCHI, JIeKAllUue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYEeHUsl CEPHOM KHCIOThI, aMMHMaKa, a Takke COPMHUPOBAHHOCTh
MpeacTaBIeHU 00 OOIMX HAYYHBIX HNPUHIMIAX M JKOJIOTHYECKHX MpoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

Cc(OPMHUPOBAHHOCTE YMEHHUI IPOBOAUTH BBIYMCICHHA C MCIOJIb30BAaHUEM IOHATHUS
«MaccoBas [J0JIsl BEILECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHWH TIa30B MPU XUMHYECKUX
peaxIusiX, Macchl BelIecTBa MM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIUIOBOTO Y(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALCHUS U COXPAaHCHMSI DHEPTUU;



c(OPMHPOBAHHOCTh YMEHUH COOJIOATh MPaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1a00paTOpHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKLHSMH IO BBIITOJIHEHUIO J1a00paTOPHBIX XMMHYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb M BBINOJIHATh XMMUYECKUHA SKCIIEPUMEHT
(pasznoxeHue TepoKCHJIAa BOAOPOJA B MNPHUCYTCTBHM KaTalu3aTropa, ONpeAeNiCHHE Cpe.bl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIILHOTO MHINKATOPA, BIMSHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XHMHYECKOM peakluu, peaklMd HOHHOIO0 OOMEHa, KayeCTBEHHbIE pPEaKIMH Ha
cyabdar-, KapOoHaT- U XJIOPUI-AHUOHBI, HA KaTHUOH AMMOHMS, pEIIEHUE HKCIEPUMEHTAIbHbIX
3amad no teMaM «Meramiey U «Hemertamnsl») B COOTBETCTBHUM € NPaBWJIAMU TEXHUKU
0€30MacHOCTH MpH 0OpaIeHNH C BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHNEM, TIPEICTABIIATH
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHPOBaTh BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKU AHAIM3HPOBATH XUMHUECKYIO HH(POPMALHUIO,
IOJly4aeMyK0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM KOMMyHHMKanuu, MHTepHET u
APYTHX);

c(OPMHPOBAHHOCTE YMEHMH COOMIOAATh MpaBWila SKOJOTMYECKH 1Ie1eco00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpYy arollel MpUPOJHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPIaHU3MBbI
ornpeeNéHHBIX BEUIeCTB, MOHMMAas cMbici nokasarens [1JIK, noscHaTh Ha nmpumepax crnocoObl
YMEHBILIEHUS U NPEJOTBPAICHUS UX BPEJHOIO BO3JEHCTBUSA HA OPraHU3M YEJIOBEKA;

U O0YyYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHUI,

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYyYarolUXcs: YMEHHE MCIONIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3Hauenuii JI. bpains nist 3anvcu XxumMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsimuecTBO 4acoB
Ne o/ HanmeHoBaHMe pa3je/ioB U TeM Konrpoabubie | TpakTuueckue DJIeKTPOHHBIE (HH(POBHIE)
NporpamMMbl Bcero paGoThI paBoTHI oOpa3oBaTe/ibHbIE pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
[IpenmeT opraHUYeCKON XUMUH.
https://lesson.academy-
1.1 Teopus cTpoeHU OPraHUYECKUX 3 D g
coeaHennii A. M. ByTiieposa content.myschool.edu.ru/04/10
Hroro no pazaeny 3
Paznen 2. YriaeBoaopoabl
https://lesson.academy-
2.1 [IpenenbHbIe yIeBOAOPOABI — AJIKAHBI 2 content myschool.edu rw/04/10
HenpeienbHbIE YIIEBOIOPOIBI: https://lesson.academy-
2.2 aJIKeI:-ILII[ aJ'IKaI[I/IZHBI anKIfHS 6 1 content.myschool.edu.ru/04/10
https://lesson.academy-
2.3 ApomMaTudeckue yrieBoI0po bl 2 content.myschool.edu.ru/04/10
ITpupoaHBIE HCTOYHKUKH YIIEBOIOPOIOB https://lesson.academy-
2.4 I/IEI Xpr[éupepa60TKa y ALOpoaL 3 1 content.myschool.edu.ru/04/10
Nroro no pazaeny 13
Paznea 3. Kucjopoacoaep:kaniue oprannyecKue coeTuHeHus
https://lesson.academy-
3.1 Crnprel. denon 3 content.myschool.edu.ru/04/10
Anbneruasl. KapOOHOBBIE KUCITOTHI. https://lesson.academy-
3.2 CHOKHBIE SHpEI 7 1 content.myschool.edu.ru/04/10
33 YreBoibl 3 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

content.myschool.edu.ru/04/10

Hroro no pazaeny 13
Paznea 4. A3oTcoaepkaiiue OpraHnyeckue coeIuHeHus
https://lesson.academy-
4.1 AMuHBI. AMHHOKHCIIOTHI. benmku 3 content.myschool.edu.ru/04/10
Hroro no pazaeny 3
Paspnen S. BeicOKOMOJIEKYISIpHBIE COCAHMHEHUS
https://lesson.academy-
> Hnactmaccet. Kaydyiu. Bosokna 2 content.myschool.edu.ru/04/10
Nroro no pazaeny 2
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KoaungecTBo 4acoB

No 11/ HaumeHoBaHue Pa31esiOB H TEM Beero Koutpoabnsie | TIpakTHueckue 3éIeKTp0HHI>Ie (uudposrie)
NMPOrpaMMblI paGoThI pasoThI o0pa3oBaTejbHbIE PeCypChl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuit
11 3aKoH u [leproauyeckas cucrema 3 https://lesson.academy-
' XUMU4ecKux ementoB /. U. content.myschool.edu.ru/04/11
MenneneeBa
12 Ctpoenue BemiectBa. MHOTOOOpasue 4 https://lesson.academy-
’ BEIIECTB content.myschool.edu.ru/04/11
13 N UMIHECKIE DEAKLLLI 6 1 1 https://lesson.academy-
' peakdl content.myschool.edu.ru/04/11
Hroro no pazaeny 13
Pasnen 2. Heoprannueckasi Xumust
https://lesson.academy-
21 Merazet 6 ! content.myschool.edu.ru/04/11
https://lesson.academy-
22 Hemeranet ? I 1 content.myschool.edu.ru/04/11
23 CBs13b HEOPTAaHMYECKUX U OPraHUYECKHUX ) https://lesson.academy-
' BEILIECTB content.myschool.edu.ru/04/11
Hroro no paszneny 17
Pa3pen 3. XuMus u :Ku3Hb
31 TV —— 4 https://lesson.academy-
] content.myschool.edu.ru/04/11
Hroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3
ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

INHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Kommyecrso yacos Hara DJIeKTpOHHbIe U} poBbIE
n/n Bceero Kontpoabubie | IlpakTHueckue | u3ydeHusi | oOpa3oBaTejibHbIE PeCypchl
padoThI padoThI
1 [Ipenmer opraHnveckoit 1 https://academy-
XMMHH. €6 BO3HHKHOBEHHE content.myschool.edu.ru/lesson/a9f3d191-
’ ’ 5ele-4e24-ac02-efb16fa49f6a
pa3BUTHE U 3HAUYEHUE
2 Teopus crpoeHus 1 https://academy-
OPTraHUYECKHX COCUHEHNUI A. content.myschool.edu.ru/lesson/c935a58c-
M. ByTiiepoBa, e 0CHOBHBIE ab0e-4¢59-9dcf-20517ae4b52¢
MOJIOKECHUA
3 [Ipencrasienue o 1 https://academy-
KHaCCH(bHKaHHH content.myschool.edu.ru/lesson/726ee099-
ela9-410f-b8be-b4cb589aeadl
OpPraHUYECKUX BEIIECTB.
Howmenkiarypa
(cucremaTnyeckas) u
TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://academy-
FOMOJIOTHYECKHT P content.myschool.edu.ru/lesson/258ddc06-
ec23-473¢c-b3d7-ed82fcaddd02
5 MeraH 1 3TaH — npocTenInne 1 https://academy-
[PeICTABUTEIN AKAHOB content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75¢c47a
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 https://academy-
CBOMCTRA content.myschool.edu.ru/lesson/403817 1 e-
4158-4bd1-ae98-18dc1¢fb9399
7 OTHUJIEH U NIPONUIEH — 1 https://academy-
pOCTEHiIIINe PEeCTaBUTEIH content.myschool.edu.ru/lesson/05ab5925-
ba8e-499e-840b-70b5e8db71ae



https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

AJIKCHOB

YIJIEBOJOPOAOB: NPUPOAHBIN
ra3 v MonyTHBIC HeTSIHBIE
ra3bl, He()Th U MPOIYKTHI €€

8 IIpakTuyeckas padora Ne 1. https:/academy-
«ITomy4enne STHIEHA U content.myschool.edu.ru/lesson/53¢d2379-
o 2a45-43b1-9f67-7ebcdaf03cel
HA3YYE€HUE €r0 CBONCTBY
9 Anxanuensl. byranuen-1,3 u https://academy-
MeTI/IJI6yTa,Z[I/IeH- 1.3. content.myschool.edu.ru/lesson/6df23393-
Tonyuenue cuuT eil“I/I‘-I eCKOTO 6108-4b9f-ae01-a983b95b854a
Kay4yKa U pe3UHBbI
10 AJIKMHBI: COCTaB U https://academy-
OCOOEHHOCTH CTPOECHHS content.myschool.edu.ru/lesson/05¢9a929-
o ’ 6741-4d7¢-84b5-009292468356
TOMOJIOTHYECKUU PSIL.
AneruieH — npocTermuni
[IPEICTABUTEND AJIKUHOB
11 Beruncienus o ypaBHEHHIO https://academy-
XUMHYECKOH PeaKIiu content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
12 ApeHbl: OEH3011 U TOITYOIL. https://academy-
TOKCHYHOCTb APEHOB content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
13 I'eneTnueckas cBA3b https://academy-
YTIIEBOIOPOJIOB content.myschool.edu.ru/lesson/6¢919641-
’ 7956-4130-b1fd-c7¢71db395d7
MpUHAJIS)KAINX K
pa3Iru4HBIM KJjIaccaM
14 [IpupoiHBIE NICTOYHUKHU https://academy-
[JI€BOIODOIOR: IIPUDOIHBIH content.myschool.edu.ru/lesson/99557a5e-
Y AIOPOR PHpO 2221-43e0-97b8-983de535¢44d
ra3 v MonyTHbIC He(DTSIHBIC
ra3pl, He()Th ¥ MPOIYKTHI €€
nepepaboTKu
15 [Ipupoanbie HICTOYHUKHU https://academy-

content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d



https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

nepepaboTKu

16 KonTponbHas pabora no https://academy-
paszeny «YTaeBogopob» content.myschool.edu.ru/lesson/6abf1680-
4eb5-4612-8eaS5-44d63cccfS18
17 [IpenenbHbIE OAHOATOMHBIE https:/academy-
CITUPTBI: METAHOJ ¥ ATAHOIL. content.myschool.edu.ru/lesson/5439¢18b-
BosopoaHas CBs3b 7440-4b6£-bf84-c04fa471694f
18 MHOroaTOMHBIE CIIUPTHI: https://academy-
STHJIEHITIMKOJb U TIHIEPHH content.myschool.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
19 DeHOII: CTPOEHUE MOJIEKYJIbI, https://academy-
(pu3UUECKUe M XUMUYECKUE content.myschool.edu.ru/lesson/649883b8-
CBOMCTBA, IPHMEHEHHE 7c51-4£16-896e-10a2278b08f1
20 Anpaeruapl: GopManbaeru u https://academy-
areTagbaerua. A1eToH content.myschool.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
21 OaHOOCHOBHBIE TIPEICTBHBIE https://academy-
KapOOHOBBIE KUCIIOTHI: content.myschool.edu.ru/lesson/b4feaa04-
MypaBbHHAS U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
22 [IpakTuueckas padora Ne 2. https://academy-
«CBolicTBa pacTBopa content.myschool.edu.ru/lesson/9834d408-
YKCYCHOI1 KHCIIOTBD) 386d-444a-8de3-7efba8b98cdb
23 CreapuHoOBas U OJICMHOBAs https:/academy-
KHMCJIOTHI, KaK MPeCTaBUTEIN content.myschool.edu.ru/lesson/71ac43f2-
BBICIIMX KAPGOHOBBIX KHCIIOT a0d4-4945-a0eb-1e59cd5f4d9f
24 Mpbu1a KaK COIM BBICIINAX https:/academy-
KapOOHOBBIX KHCIIOT, X content.myschool.edu.ru/lesson/71ac43f2-
MOIOIIIEE eHCTRIE a0d4-4945-a0eb-1e59¢d5{4dof
25 CrnosxHbie 3(hupbl Kak https:/academy-

MIPOU3BOTHBIC KAPOOHOBBIX

content.myschool.edu.ru/lesson/71ac432-



https://academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

KUCHOT. [ 'Maposin3 CI0KHBIX
3¢upoB

a0d4-4945-a0eb-1e59¢d54dof

26 Kupsr: runponus, https://academy-
IpYMEHEHHUE, OMOIOrHIecKas content.myschool.edu.ru/lesson/71ac43f2-
POJIb KUPOB ’ a0d4-4945-a0eb-1e59cd5f4d9f

27 VYriaeBoapl: cOCTaB, https://academy-
knaccuukays. Baxueimue content.myschool.edu.ru/lesson/709ce43a-
HpeﬂCTaBHTeHH.'mOKma deb6-4281-963b-01d2¢212d4d0
bpykTo3a, caxaposa

28 Kpaxman u nemntonosa kak https://academy-
IPUPOIHBIE TOJTUMEPHI content.myschool.edu.ru/lesson/690fbb76-

194a-4177-bbbe-3d3ae748f716

29 KonTponbnas pabora no https://academy-
paszneny content.myschool.edu.ru/lesson/66a7bd94-
«Kncnopoacoaepkariye 2bc5-4ec7-b7c7-11893919d25a
OPraHUYECKHE COCIMHEHUSD)

30 AMUHBI: METHJIAMUH U https:/academy-
AHWJINH content.myschool.edu.ru/lesson/0c608a59-

4c69-4481-839e-9205201b73e

31 AMMHOKHUCIIOTBI KaKk https://academy-
aM(OTepHbIE OPraHUYECKHE content.myschool.edu.ru/lesson/c2{2f3d7-
COETMHEHHS, NX 43d1-4873-ace0-78eca6009628
OMOJIOTHUYECKOE 3HAUYCHHE.
IlenTuabl

32 benku xak npupoaHbie https:/academy-
BBICOKOMOJIEKYJISPHBIE content.myschool.edu.ru/lesson/c2f2{3d7-
COeHMHEHHS 43d1-4873-ace0-78eca6009628

33 OCHOBHBIE TOHSITUSI XUMUU https://academy-
BBICOKOMOJIEKYJISPHBIX content.myschool.edu.ru/lesson/45b81dac-
COeTMHEHHIA acba-440e-99e3-14¢c3ba78050a

34 OcHOBHBIE METOIBI CHHTE3A https://academy-



https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91

BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. IlnactMaccsl,
Kay4yKH, BOJIOKHA

content.myschool.edu.ru/lesson/d7681e62-
¢311-48e9-935e-1b3¢59299¢91

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

34



https://academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://academy-content.myschool.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91

11 KJIACC

Ne Tema ypoka Kosnuecrso yacon Hara DJIEKTPOHHBIE
n/n Bcero Konrtpouabnbie | IIpakTnueckmne U3y4YeHust | HUPpPOBLIE
padoThI padoThbI o0pa3oBaTte/ibHbIE
pecypcbl
1 XUMHIECKHH dIIEMEHT. ATOM. DIEKTPOHHASI 1 s sty
content.myschool.edu.ru/lesso
KOH(I)I’IpraHI/Iﬂ aTOMOB n/20b1df2e-6¢ce4-435b-b6dc-
5155d30a45fa
2 IMepuoauueckuii 3akoH u Ileproandeckas 1 https://academy-
content.myschool.edu.ru/lesso
CHCTEeMa XUMMHYECKuX saeMeHToB J[. 1. 1n/e7d48881-055d-49da-a49¢c-
. 7375¢3d033¢9
MenneneeBa, ux CBA3b C COBpPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB
3 3aKOHOMEPHOCTH H3MECHEHUSI CBOMCTB 1 bupss genderny.:
content.myschool.edu.ru/lesso
XUMHUYECKHUX DJIEMEHTOB U UX COEAUHEHUN 110 1/e7d48881-055d-49da-ad9c-
7375¢3d033¢9
rpynmnam u nepuojam. 3HaueHue
MIEPUOANYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB /.M. MengeneeBa B
Pa3BUTUU HAYKU
4 Crpoenue BemecTBa. XUMHUYECKAsK CBS3b, €€ 1 https://academy-
content.myschool.edu.ru/lesso
BU/IbI; MEXaHU3MBI 00pPa30BaHUS 1/12bfc348-007£-4796-beda-
. 180fc6b720fe
KOBaJICHTHOM CBsi3U. BogopoaHas cBs3b
https://academy-
content.myschool.edu.ru/lesso
n/a9¢9a61e-e387-4ffe-befb-
aca9¢7241b21
5 BasleHTHOCTB. DJNEKTPOOTPULIATENIBLHOCTD. 1 bupspeshandi i subjet b
son/3121/main/ ,
Crenens okuciienus. BemecTsa hitp://examchemistry.com/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUSA
6 [ToHsSTHE O TUCTIEPCHBIX CUCTEMAX. 1 https://resh.edu.ru/subject/les
A p son/4939/conspect/151133/



https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
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HctunHbIC ¥ KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe

Knaccudukammsi 1 HOMEHKJIATypa htps://academy-
7 ce (p a oMe yp content.myschool.edu.ru/lesso
HEOpPraHWYECKUX coenHeHuH. ['eHeTnueckas 10/5e33bc30-805d-41fe-bf72-
8604344557
CBSI3b HEOPTaHUYECKHUX BEIECTB, PA3TUIHBIX
KJIaCCOB
8 Kitaccugukaiyst XaMH9eCKUX peaKiiii B https://academy-
content.myschool.edu.ru/lesso
HEOPTraHWYECKON U OPraHUYeCKON XUMUHU. 10/75637222-d397-4b1a-810a-
cc7bca9e8alc
3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIICHUS YIHEPTUU TIPH
XUMUYECKUX PEAKITUIX
https://academy-
9 Cxkopoctb peakiun. OOpaTuMble peakiinu. comtont mvschooLed ro/lesso
XUMHUECKOE paBHOBECHE 1n/f0cb5def-307e-4575-89d0-
86041b603655 ,
https://academy-
content.myschool.edu.ru/lesso
1n/0ed1e568-0a2b-4605-bb92-
35d1ab69f9ba
10 IMpaxTuueckas padora Ne 1. «Biustaune D getdunty -
content.myschool.edu.ru/lesso
pa3IUUYHBIX (DAKTOPOB HA CKOPOCTH n/f0cbSdef-307e-4575-89d0-
. 86041b603655
XUMHYECKON PEaKIIUN»
11 DeKTpoIUTHYECKas Aucconuanus. Ilonstre https://academy-
content.myschool.edu.ru/lesso
0 BojiopojiHoM nokasarene (pH) pactsopa. 1/237cdb54-2787-4817-8330-
6e027b075645 ,
Peakiiuu nonnoro oomena. ['maponm3
https://academy-
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIIECTB Homm_m e edu ru/lesso
1/847d1752-151b-4501-8390-
£296496¢913
12 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE https://academy-

peaxiuu. [Tonsitue 06 3nexTponan3e
pacIiaBoB U pacTBOPOB COJIEit

content.myschool.edu.ru/lesso
n/8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237 ,
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https://academy-
content.myschool.edu.ru/lesso
n/32e5edc9-cb82-4f4a-adSe-

4f56bc7el4ed
13 KonTtpomnbHas pabota 1o pasuen https://academy-
p p pasaey content.myschool.edu.ru/lesso
«TeopeTnueckre OCHOBBI XUMUU» n/cc14f97b-ada3-4ac9-al23-
dadc40973c6f
14 Meransl, ux nonoxxenue B [lepuonuueckoit hups:pcademy-
content.myschool.edu.ru/lesso
CUCTEME XMMHYECKUX d1eMeHToB JI. 1. n/e7ff8162-0d4d-4018-b9f7-
422¢3¢710750
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndecKkue CBOWCTBa
METaJIIoB
15 CrnaBbl METAIIOB. DNEKTPOXUMHUYECKUH Psilt hups:pcademy-
content.myschool.edu.ru/lesso
HaIpsKEHUN METaJJIOB n/e7{f8162-0d4d-40f8-b9f7-
422¢3¢710750
16 XUMHUYECKHE CBOMCTBA BaKHEHIIINX hitps:geademy-
content.myschool.edu.ru/lesso
METaJUIOB (HATPHUH, Kadui, KadbIlui, MarHHH, n/e7ff8162-0d4d-40f8-b9f7-
N . 422¢3¢710750
ATFOMUHHK) U UX COCIMHCHUM
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX hups:academy-
content.myschool.edu.ru/lesso
COCIUHCHHI n/e7f8162-0d4d-40f8-b9f7-
422¢3e710750
18 XUMHUUECKUE CBONCTBA [IUHKA, XKelle3a U UX hitps://academy-
content.myschool.edu.ru/lesso
COCTMHEHMI 1/e7ff8162-0d4d-40f8-b9f7-
422¢3¢710750
19 [MpakTuueckas padora Ne 2. "Penienue hitps://academy-
content.myschool.edu.ru/lesso
AKCTIEPUMEHTAIBHBIX 3314 110 TEME 1/6545ec44-34c5-436-826b-
" 2648d7d6fef7
«MeTams»
20 Hemeranibl, UX MOJI0KEHUE B https://academy-

[Iepronnueckoi cucTeMe XUMUYECKUX
anemenToB /I. 1. MenaeneeBa u

content.myschool.edu.ru/lesso
n/2390b83e-a935-4¢96-bd3a-

25f26d9¢1139
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0COOEHHOCTH CTPOEHHUS aTOMOB

21

Du3nyecKre CBOKMCTBA HEMETAIIOB.
AnnoTponusi HEMETaIOB (Ha IpUMEpe
KHCII0pOJ1a, cephl, hocdopa u yrieposaa)

https://academy-

content.myschool.edu.ru/lesso
n/cfb70¢37-2784-4¢66-be05-

b0966dffb673

22

XUMHUYECKUE CBOMCTBA TraJlOT€HOB, CEPhI U UX
COeIMHEHUN

https://academy-
content.myschool.edu.ru/lesso

1/ctb70c37-2784-4¢66-be05-
b0966dftb673

23

XuMHUECKUe CBOMCTBa a30Ta, pochopa 1 ux
COCTMHEHU I

https://academy-

content.myschool.edu.ru/lesso
n/ctb70¢37-2784-4c66-be05-
b0966dffb673

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

https://academy-
content.myschool.edu.ru/lesso

n/cfb70c37-2784-4¢66-be05-
b0966dffb673

25

[IpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX
COEIMHEHUN

https://academy-

content.myschool.edu.ru/lesso
n/cfb70¢37-2784-4¢66-be05-

b0966dffb673

26

O0001Ienre U cucTeMaTH3anys 3HaHAHA 110
TEMEC ((HeMeTaJ'IJ'H)I)). BI)I‘II/ICHeHI/ISI 10
YPaBHEHUSM XUMHYCCKHUX PEaKIHHA 1
TEPMOXHUMHUYECKHE PACUETHI

https://academy-

content.myschool.edu.ru/lesso
n/cfb70c37-2784-4¢66-be05-

b0966dffb673

27

[IpakTuueckas padora Ne 3. «Pemenne
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"Hemertamisr"»

https://academy-

content.myschool.edu.ru/lesso
n/cfb70c37-2784-4¢66-be05-

b0966dffb673

28

KonTponpHas pabota mo Temam «MeTamibh
n «Hemertamnbny

https://academy-

content.myschool.edu.ru/lesso
n/cfb70¢37-2784-4¢66-be05-

b0966dffb673

29

Heoprannueckue n opraHM4ecKrue KUCIOTHI.
Heopranuueckue u opraHndeckue OCHOBaHUS

https://academy-
content.myschool.edu.ru/lesso
n/35¢2be59-f1¢6-46¢6-910c-
46a0576d6924 ,
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https://academy-
content.myschool.edu.ru/lesso
1/58903722-79bc-4b22-b276-
114fab0dd141

30 AMoTepHBIE HEOPTAHUYECKHE K 1 huips: facadany-
content.myschool.edu.ru/lesso
OpraHuYecKue CoeTuHeHus. | eHeTHIecKast 1/46b429¢4-93 1 c-43fb-a2ba-
be9eObbeddef
CBSI3b HEOPTAaHMYECKUX U OPTraHUIECKUX
BEIECTB
31 Ponp XxuMun B 00€CIieueHNH YKOJIOTHUECKOM, 1 https://academy-
content.myschool.edu.ru/lesso
9HEPreTHYECKOM U MUIIEBON 0€30MaCHOCTH, 1/acd826¢f-ba2d-49db-b216-
ef7¢26a84728
Pa3BUTHH MEIUIMHBI
32 [pencraBieHnst 06 OOMIMX HAYYHBIX 1 higpes_pastdunty -
content.myschool.edu.ru/lesso
NPUHIKITAX POMBIIUIEHHOTO TOIYYSHHUS 1/f5999557-18¢8-4853-83a0-
N 588bf830407a
BAKHENIINX BEILECTB
33 Yesl0BEK B MUPE BELIECTB M MAaTEPHUAJIOB 1 Dt tpcucdany
content.myschool.edu.ru/lesso
1/b8e4d657-2cc7-4860-8583-
9f76edc8a59f
34 XuMUS U 30POBbE UEIOBEKA 1 https://academy-
content.myschool.edu.ru/lesso
1/b8e4d657-2cc7-4860-8583-
9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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EBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O

MMPOLECCA
Ia6puensu O.C. Xumus. 10 kiacc. bazossriii ypoBens: yueonuk. / O.C.I'abpuensa. — M.
Hpoda, 2023

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA: ner

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA:

1.

O.C. I'abpuens, A.B. SAmykoBa. «Xumus. 10 knace. ba3oBelit ypoBeHb». MeToanyeckue
PEKOMEHIAIHH.

O.C. I'abpuensn, [1.H.bepé3kun. KonTponbHble 1 mpoBepouHbie paboThl o xuMuu 10 ki1acc.-
M.: [poda, 2020.

O.C. T'abpuensu, U.I'. OctpoymoB. Xumusi. 10 knacc: HacronmpHas kHura s yuurens, poda.
M., 2020;

A.M. Pagenxwuii. lunakrnyeckuit MaTepuan mmo xumen it 10 kinacca. [locoOue st yaurens. —
M.: Ilpocgemienue, 2020.

O.C. I'abpuensn, U.I'. OctpoymoB. Opranndeckasi XMMHs B TeCTax, 3aJadax, ynpaxaHeHusx. 10
Kiacc: yaeOHoe mocobue st 001eo0pa3oBaTebHEIX yapexaeanii. — M.: [Ipoda, 2020.
Bocko6oiinukosa H. I1., I'aneiruna JI. B., T'ansiruna M. B. Xumus. 10 kiacc.

JnnakTnyeckue KapTOYKH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

NGO RLODN =

http://school-collection.edu.ru/

http://him.1september.ru/

http://pedsovet.org/
http://www.uroki.net/ - UROKI.NET.
http://festival.lseptember.ru/subjects/4/

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00beqUHEHNE METOIUCTOB
http://schools.perm.ru/

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

. http://hemi.wallst.ru/
. http://www.college.ru/chemistry/

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

. http://www.edu.yar.ru/russian/cources/chem/
. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.edu.yar.ru/russian/cources/chem/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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