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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XuMHUYeCKoe oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyyaroluxcs Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMxX 1enedl M NPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAET OCOOYIO POJb B
COBPEMEHHOW LMBWJIM3ALMH, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIMIEM MHUPE Kak O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJda W KH3HU KaXI0ro wieHa oOmiectBa. CoOBpeMEHHas XMMHS KaK Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOmMIMMH LENSMH W NPUHLMIIAMH CPEAHETO OOIIETro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOIO BKJIIOUEHHS B JKHU3Hb COLUYMA, HPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHHsI KOTOPBIX SIBJIIFOTCS. OCHOBBI 0a30BOil HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUHW Ha  ONpPEENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NpEeACTaBICHU O CcTpoeHun BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHMX IMO3ULIHM,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHAIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
JIIEMEHTAMHU COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY



TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUUECKUX MPHUIOKECHUH XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 1ienom cojaepskanue yaeOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpTraHUYECKOT0 MHUpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTABOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pEeIIeHUsT TMPOTHBOPEYMI MEXKIYy HOBBIMH (aKTaMH U  TEOPETUUCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Tak)ke MpoOJIeM COEpeKEHUS IYHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX y4eOHBIX JEHCTBUN, UMEIOIUX ©0a30BO€ 3HAYCHUE JJIA
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATEIbCKONU AESATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUHU
XUMUH.

B mpakTtuke npenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEIIbHOW XapaKTepPUCTUKU I1IeJIeM M3y4YeHHUs MpeaMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeaMeETa SBJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) siBisIIOTCSA:

e (QopmupoBaHHME CHUCTEMBl XMMHYCCKMX 3HAaHUH KakK  BaKHeHIen
COCTABIISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JIekKaT KIIOUEBBbIE MOHATHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W TMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opMupoBaHHE U Pa3BUTHUE MPEJCTABICHUIN O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpETeHUs
YMEHHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUM,
UMEIOITUX MECTO B MIPUPOJIE, B MPAKTUUYECKON U MOBCEIHEBHOM KU3HU;



® Dpa3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIOIEHUEM U
OOBSCHEHHEM XHMHMYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpaIlleHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, coniepkaTelibHasi XapaKTepUCTUKA LieJied U 3a7a4 U3ydeHUs
IpeaMeTa B IPOorpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMU MPHOPUTETAMHU B CUCTEME CpeIHero oomiero oopaszoBanusi. CeroaHs B
NpErnoJaBaHUM XUMUU B OOJbIIeld CTeNeHH OTAAETCA  MPeArnovYTeHUE
NPAKTHUECKONH KOMIIOHEHTE COJep)KaHHs OOydeHHus, OPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAQJCIONIEro He
HA0OpOM 3HaHWW, a (YHKIIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3aj1ay.

B cBsf3M ¢ ATUM TOpU U3YYEHUM TNpeaMera «XHUMHS» JIOMUHHUPYIOIIEe
3HAaYEHUE MPUOOPETAIOT TAKKUE 1NN U 33]]a4H, KaK:

ajanTtamnus 00yJaromuxcsi K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKM3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUYECKOTO COICPKAHMS,

dbopMupoOBaHUE U pa3BUTHE Y O0YUAIOIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydwarommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
paloHaIbHOTO MPUPOJIONOIB30BaHUs, TIOTIOHEHUSI SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUSl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3JIOPOBBIO, a TaKKe MNPUOOpPETEHHs ONbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW I TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeAMETHON 00sacTu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHOBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omojorus, HU30Mepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEHIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHUEe, 0OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBa
(peakuu 3amMenieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTHIEH U TPOIUJIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATallMd, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINe
XUMHUYECKHE cBOMCTBa (peakius nojaumepusanuu). [loydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINH,
rOpeHus), MOJyYEHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (puU3NUECKHEe U XMMHUYECKHUE CBOMICTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MONYYEHUE U MpPUMEHEHHe. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NONYYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuyeckas CBSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
pa3IMYHBIM KJIACCAM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
NEePEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), muponus. I[IpogykTsi
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranayeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue U XHWMUYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIAaMHU CITIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBIE crHpThI). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepuHa v STUIICHTIMKOJIS.

®deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, auneTanbACTHNI:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peaklUuy OKHUCIEHHUS U BOCCTaHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpeliebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue Juisl Kjacca KUCIOT, Peakiusl 3TepuPHUKaLUM), OJyYeHUEe U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOThl KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. Kupsl. 'maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuia cepedpa(l),
BOCCTAHOBJICHHE, OpO’XKEHHME TJIIOKO3bl), HaXOXKJIECHUE B MpPHUPOJE, NMPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.




Kpaxman u nemnono3a kak OpupogHbie noauMepsl. CTpoeHue Kpaxmaia U
neono3bl.  du3nueckue M XUMHYECKHE CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcuzmoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIIEPUHA C
rugpokcugom meau(ll)), anpaerunos (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aummoneiicTBHEe Kpaxmana C HOJIOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHUuYECKUE COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk am(OTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
HaOJII0JICHUE U OMMCAHME JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBSA3EH NMPU U3YYEHUH OPraHUYECKON XHMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAJW3, CUHTE3, KiIacCUu(PUKaIMs, MePUOAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHUE.

dusnka: MaTepusi, DJHEpPrusi, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
OPHEPTreTUYECKU YpPOBEHb, BEMIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NIECKUE BETUINHBI U €IMHUIIBI UX U3MEPEHUS.



buonorust: kinerka, opranusMm, Omocepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcMHTE3, OMOJIOTMYECKH aKTHMBHBIC BellecTBa (OENKH, YIJIEBOIBI, JKHPHI,
(hepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBbI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
PECYPCHI.

TexHONOTHS: THINEBBIE MPOIYKTHI, OCHOBBI PAallMOHAIHLHOTO ITHTAHUS,
MOTOIIIME CPEJICTBA, JICKAPCTBEHHBIC 1 KOCMETHYECKHE MperapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUIT 3IeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHuss JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Iepunonnueckuit 3akoH u lleproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U I[lepnoamyeckoid cucTeMbl
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3HaYCHUE EPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBSI3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHOM XHWMHUYECKOW CBS3UM (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHblx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU . Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPTaHUYECKUX BEUIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamumss  XMMHUUYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSAX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XUMHYECKOEe paBHOBecue. DakTOphl, BIUAIOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.



Dnextporutryeckas nuccornuanus. CunbpHbIC U clladbie d5ekTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
neMoHcTpanus Tadiui «[lepuoguyeckas cucrema XxuMuueckux sjaeMmentos 1. U.
MeHneneeBay, M3y4eHHUE MOJICNICH KPUCTAJUTMYECKUX PEHIETOK, HaOJIoACHUE U
OMHCaHNEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3mnyHbiX (aKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUiA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuoauueckon  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepronnueckon cucteMe XMMHUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mume Qusnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpruMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIMK Ha KATUOHBI METAJIIIOB).

PacuétHrble 3amaun.

PacuéTtel macchl BemiecTBa WM 0ObEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET NPUMECH.

XUMUA U KU3Hb



Ponp xumum B oOecrieueHUr SKOJOTUYECKOM, YHEPTETUIECKON U THUIICBOM
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MATEPUATIOB: BAKHEHUIINE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XuMHUs M 3I0pPOBbE YEIIOBEKA: IPaBWJIA MCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MAaCHOTO MCIIOJIb30BAHUS MPENapaToOB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed NpU  HM3yYEHUH oOwwed u
HEOpraHW4YeCKOM XUMHUH B 11 Kiacce ocylIeCTBISIETCS YEPE3 MCIIOJIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIOMIMXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KilaccupuKalus, NEpUOJAUYHOCTb, HaOJIIOIEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBIICHHE.

dusnka: MaTepus, IHEPTHS, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHo€ COCTOSIHHE BELIECTBA, (PU3NYECKHUE BEIMYMHBI U €IMHMIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, S3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE HCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBIIIIEHHOCTh, METAJUTYprus, MPOU3BOJACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs IPOMBILIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeJHEro oO0uero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATSIIbHOCTHBINA TTOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o01miero 00pa3oBaHMsI BBIJICICHBI CIASAYIOMNAE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMHUCST POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHHUS MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOM JEATeITLHOCTH
OOy4JaromMXcs Mo peaju3alyy MPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;



CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apryMEHTHI JPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH,

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULNKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwil Oe30macHOro OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NEeSATEeTbHOCTH, OOIIECTBEHHO TIIOJE3HON, TBOPUECKOW W  JPYruxX BHUAaX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUI M0 XUMUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYaJIbHON TpaeKTOpUU
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIbHON CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOJIHON cpezie, YMEHHsI MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHMYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLMAIBHOUN
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeIM(PUKU XUMHUM KakK HayKd, OCO3HaHUS €€ poJid B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM Ui COBPEMEHHOH
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOECIICUCHUH YCIOBHUI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJIieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIIOIh30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHN0, K AaKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;



UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JesITeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI YUEOHOro MmpeameTa «XUMHUs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeuu(uKky MeTONOB TO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEUCTBHS (IIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JICUCTBHS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JIEUCTBUSIM.

OsJaaaenue YHUBEPCAJIbHBIMU y4eOHbIMU NMO3HABATEJbLHBIMH
AeHCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIbHOCTU C TOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCH(UKAIMA BEIIECTB |
XAMHWYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuu — TPU PEHICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XHUMHUUYECKHX
peakuuit;

dbopMyIMpOBaTh LIENIU U 3a/1a4U UCCIIEI0OBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000OIIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHNUSA,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B IT03HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIIPABOYHBIE MO0COOUS,
pecypcbl MIHTEpHETa), aHaIM3UpOBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OIICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOJMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IN4HBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MeXNpeAMeTHble (pu3uueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEACTBA
HaIJISIHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSIMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIa€MOI TeMbl B XOJI€ AUAJIOTa W/UITU
JUCKYCCUHU,  BBICKa3bIBaTh WA, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJIHEHUN
XUMHYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB



U3y4aeMbIX BEIIECTB, PeaTu3alii y4eOHOro MPOEKTa U (HOPMYITUPOBATH BBHIBOJIBI
10 pe3ylibTaTaM MPOBENEHHBIX WCCIENOBAHUI MyTEM COTIIACOBAaHUS TO3WIMN B
X0J1e 00CYKIACHUS H 0OMEHA MHEHUSIMU.

OBJiajieHNe YHUBEPCAJTbHBIMHU PeryJsiITABHBIMU ICiCTBUSIMH:

CaMOCTOSITEJIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IT03HABATEIBHYIO
JEATENbHOCTh, ONpeAensas e€ UeNMu W 3a1aud, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TIpEAiaracMblii aITrOPUTM JCHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3QPEKTUBHBIA CMOCO0 WX pEImeHHs ¢ Y4ETOM IIOJyYEHUS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JESITETbHOCTH Ha OCHOBE CaMOAaHAIM3a
¥ CAMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuuyeckas XUMHUI»
OTPaXKaroT:

cOPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHATBHON TPAaMOTHOCTU, HEOOXOIUMOM JIJIsl pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO W MPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATralOIINE TMOHATHS (XUMHUYECKUH DIIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, DJIEKTPOOTPUILIATEILHOCTh, XUMHYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpal€HHas), MOJb, MOJSpHas
Macca, MOJIAPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIMOHANbHAs TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PSAI, TOMOJIOTH, YIIE€BOJOPOIbI,
KUCJIOPOJI W a30TCOAEPKAILUE COCIAUHEHUS, MOHOMEp, IOJIUMMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU SI3bIK XHWMHHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JIeXKAIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHSITHUS IPH
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIEHUN OPraHUYECKUX COCIUHEHHNIM;



c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
bopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynme coeluHeHu (yrIeBOJOpPOMbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHUS), JlaBaTh UM Ha3BaHUS II0
cucremarnueckoir HomeHknatype (IUPAC), a takke NpuBOIWUTH TPUBUAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, alETUJICH,
ATWICHTJINKONb, TIHIECPUH, (eHol, (HOopMalbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHOJ, aleTalbJACeTU]l, MypaBbUHAasT U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIHHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKu;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEILIECTB UJIU MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCITOJIP30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUIS TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTaOOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuia OOpaIieHus: C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU IO BBINOJHEHHUIO JIaAOOPATOPHBIX
XUMUYECKHUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIMOJHATH XUMHYECKHUIM
AKCIIEPUMEHT (TIPEBPALICHUS OPraHUYECKHUX BEIIECTB MPU HArPEeBaHUU, MTOTyUCHHE
TUJICHA W W3Y4YCHHE €ro CBOICTB, KayeCTBEHHBbIE PEAKLUUU OPraHUYECKUX
BEIIECTB, JeHATypalys OeIKOB MPH HArpeBaHHWM, LIBETHBIC peakiuu OelKOoB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKH O€30IaCHOCTH Tpu OOpalieHuu ¢
BEIIECTBAMH U JIA0OpaTOPHBIM O0OpPYAOBAHHEM, TMPEACTABIATH pPE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaiuu, IHTepHET U ApyTux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
1eIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIEATENbHOCTH B LEISX
COXPAaHEHHUSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BellecTB, NoHUMas cmbica nokazarens 1K, mosicHITs Ha mpumepax crnocoObl
YMEHBILIEHUS M TMPEAOTBpAIlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
4eJI0BEKa;

Ui 00y4aronInuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAAIIUMX OOYYaIOUIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEelIeHUs MPAKTUYECKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 370pPOBBIO U IPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasT CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYEeCcKas, BOJAOPOIHAS ), KpUCTATUIMYECKas peiieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,



AIEKTPOJIUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMUYECKON pPEaKIuu, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INMOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITHUSA MPH
ONMCAHUY HEOPTraHNMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHbld ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OIpPEACNIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOHASI) B COCUHEHUSX, THI
KPUCTAUIMYECKON PEeIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJspHas,
WOHHAs, METAJJINYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAaHHUUYECKUX
COCIMHCHMI;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJINBATh MPUHAJIC)KHOCTD
HEOPTaHWMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACTIEHHOMY KiacCy/TpyIre
COEIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIbI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOaNIecKoro 3akoHa [l.
W. MenneneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux snaemenToB JI. M. MenngeneeBa, WCIONb3ys HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSIT
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMHUUYECKHUX JIEMEHTOB U MX COCIUHEHUM
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Mengeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHUYECKHME CBOWCTBA HEOPraHWYECKHUX BEIIECTB  pPa3IMYHBIX  KJIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHUYECKOM CBSI3U MEXK]Yy HEOPraHUYECKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS SJEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3jMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKPBIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peakuuu OT pa3iIMyuHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUECKOIO PAaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiictBus (npuHuun Jle Illarense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHUMUYECKUE IPOLECCHI,
JeKAIUe B OCHOBE IPOMBIIIJIEHHOIO INOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTb YMEHHUI MPOBOJUTH BBIUYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3 (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
DKCIIEPUMEHT (pa3joKEHUEe IMEepPOKCUIa BOAOPOJIAa B MPUCYTCTBUM KaTalau3aTopa,
ONpPENENEHUE CpEdpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJad IO
temam «Metauby U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peaKIuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
3TUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWJia  DKOJOTHYECKHU
IEJIeCO00Pa3HOTO0 TIOBEICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHATP Ha TpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBUS HAa OPTAaHNU3M UYEIOBEKa,

JUISE 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUIS CJIETIBIX M CJIAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ajis 3amicu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnuyecTBo yacon JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/m P Konrpoabueie IIpakrnyeckue (ungp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padéoTbI padoThI
pecypchbl
Paszgea 1. TeopeTnyeckne OCHOBBI OPraHUYeCKON XUMHMH
[IpenMer opraHu4YecKOl XHUMHH.
11 Teopust cTpoeHust opraHmdeckux 3
coequHeHuil A. M. bytieposa
Hroro no pazneny 3
Pazgea 2. Yriesogopoasl
21 IIpenenvHble  YriaeBOOOPOAbl — 9
' aJIKaHbI
29 HenpenenbHble  yriaeBoAOpOJIbL: 6 1
' AJIKeHBI, aJIKAIUCHBI, ATKUHBI
2.3 ApoMaThyecKue yrieBo10pOIbl 2
24 [IpupoaHsie UCTOYHUKH 1
' YIJIEBOAOPOIOB U UX MepepadboTka
Htoro no pazaeny 13
Paznen 3. Kuciiopoacoaep:xkamue OpraHn4ecKue coeTuHeHust
3.1 Cruptel. @eHomn 3
3.2 AJpIeruanl. KapGoHoBbie 7 1
' KUCIOTHI. CIio3KHbBIE AU
3.3 VYrieBobI 3 1




Hroro no pazneny 13

Pa3znen 4. A3oTcoaep:kaniue oprannyeckue coeIuHeHnst

4.1 ‘ AMUHBI. AMUHOKUCIIOTHI. benku 3
Utoro no pazneiy 3

Paszneu S. BbicokoMoJIeKYJISIpHbIE COEUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. BojnokHa 2

Wroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB IIO

[TPOITPAMME 34




11 KIIACC

Kosmn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudgpoBbie
Ne i/m P Konrpoabueie IIpakrnyeckue (unpp )
NporpaMMmbl Bcero oOpa3oBaTeJibHbIE
padéoTbI padoThI
pecypchl
Paznen 1. Teopernueckne 0CHOBbI XUMHUM
Crpoenue aTOMOB.
[Tepunonnueckuit 3aKOH u
1.1 [Teproamaeckast cucrema 3
XAMHAYECKUX ndjemeHTtoB [J[. .
MenneneeBa
12 Crpoenue BEIIIECTBA. 4
' MHoroo6pa3ue BeliecTB
1.3 XUMHUUYECKUE peaKIun 6 1 1
Htoro o pazneny 13
Paznen 2. Heoprannmueckasi Xumusi
2.1 MeTtanisl 6 1
2.2 HemeTtamnabl 9 1 1
23 CBsi3b HEOPraHUYECKUX noo,
' OpTraHUYECKUX BEIIECTB
Hroro no pazneny 17
Paznen 3. XuMus 1 :KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no paszneny 4




OBHIEE KOJIIMYECTBO YACOB IIO

[TIPOTPAMME 34 2



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmmyecTBO 4acos DJIEKTPOHHBbIE
Ne Hdara nu@ppoBbIe
Tema ypoka Konrpoabnsie IIpakTnyeckue bp
n/n Bcero u3ydeHuss oOpa3oBaTesbHbIE
padoThI padéoTbI
pecypcsl
[Ipenmer OPTraHUYeCKOn
1 XUMHUH, €€ BO3HUKHOBeHHMe, 1 0 0
pa3BUTHE U 3HAUECHUE
Teopus CTPOCHHUS
OpTraHUYECKUX  COCIMHEHUN
2 .1 0 0
A. M. DbyrtnepoBa, eé
OCHOBHBIE TIOJIOKEHUS
[IpencraBienne 0
KJIacCU(UKALIUU
OpraHUYECKuX BEILECTB.
3 Homenkmarypa 1 0 0
(cucTemaTuveckas) u
TPUBHAIIbHBIC Ha3BaHMS
OpraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1 0 0
TOMOJIOTHYECKHUM P
Meran 51 JTaH —
3) npocteimme npeacraButrenn 1 0 0
aJIKaHOB
AJIKEHBI: COCTaB U CTPOCHHE
6 N TPOCHHE, 0 0
CBOICTBa




OTUIEH | INpOIMHUJIICH —
HpOCTGI?IHIHC MMpCaACTAaBUTCIIN
AJIKCHOB

10

[Ipaktuueckass pabora No 1.
«Ilonyyenue  3TWiIeHa U
U3YYEHHUE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MeTuinoyTaaueH-1,3.
[lonyyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI

AJKHHBL: COCTaB U
O0COOEHHOCTH CTpOEHUS,
TOMOJIOTUYECKUI pAan.
AneTuneH — TPOCTEUIIHNI

npeaACTaBUTCIIb AJIKWHOB

11

12

Brluucienuss 1mo ypaBHEHUIO
XAMHUYECKOU peakiuu
ApeHbl: O€H30J1 U TOJYOIL
TOKCUYHOCTH ApEHOB

13

['eneTnueckas CBSI3b
YIJIEBOAOPOJIOB,
MpUHAIJICKAITUX K

Pa3JIMYIHBIM KJIaCCaM

14

[Ipuponusie UCTOYHUKHU
YIJIEBOAOPOAOB: TPUPOIAHBIN
ra3 W TOIyTHbIE He(TIHBIC
ra3pl, HeQTh W MPOMYKTHI €€
nepepadoTKu




15

[pupoaubie UCTOYHUKH
YIJIEBOJAOPOAOB: PHPOTHBIN
ra3 W TONMyTHbIC HEQPTIHBIC
ra3bl, He)Th U MPOIYKTHI €6
nepepadoTKH

16

17

18

KontponbHas  pabora mo
pazzaeny «YTIeBOIOPOIAbD»
[IpenenbHblE  OJHOATOMHBIE
CIUPTHI: METAHOJ W ATAHOJI.
Bonoponnast cBs3b

MHoroatoMHbI€ CIIUPTBI:
STUJICHIVIMKOJIb U I'NTMIOCPHUH

19

20

DEeHOJI: CTPOCHUE MOJICKYJIBI,
bu3nYecKkue W XUMHUYCCKHE
CBOWCTBA, IPUMEHEHUE
Anbnerunipl: hopMambaeru u
areragpaerun. AneTox

21

22

23

OOHOOCHOBHBIE TpEIEIbHbBIC
KapOOHOBBIE KHUCJIOTBHI:
MypaBbHHAasl U YKCYCHast
[Ipaktuueckass pabora No 2.
«CBoiicTBa pacTtBopa
YKCYCHOM KUCIIOTBI»
CreapuHoBasi M OJIEMHOBaA
KHUCJIOTHI, KaK MPEACTaBUTEIIN
BBICIIIUX KapOOHOBBIX KUCIOT

24

Mrpuia Kak CcoOJM  BBICHINX
KapOOHOBBIX  KHCIIOT, WX




25

26

MOIOIIIEE JEUCTBHUE

CrnoxHble 3upbI KaK
IPOM3BOJHBIE  KapOOHOBBIX
KACIOT. ['Maponu3 cioHbIX
a¢upoB

Kuppsr: TUAPOJIN3,
IpUMEHEHUE, OMOJIOruYecKas
POJIb JKUPOB

27

YraeBonsl: COCTaB,
kinaccudukanusa. Baxueitume
IIPEICTABUTEIIN: TJIFOKO034,

¢bpykTO3a, caxapo3a

28

29

Kpaxman u nemnosnosa Kak
IIPUPOIHBIE TTOJIUMEPBI
[IpomexyTouHast aTTecTauus.
KoHTponpHOE TECTUPOBAHHUE.

30

31

32

AMUHBI: METHJIAMUH u
AHWJINH

AMMHOKHMCIIOTBI KaK
am(poTepHbIE OpraHUYecKue
COCJIMHCHMS, 170.4

OMOJIOTMYECKOE 3HAYCHHE.
ITenrtnae!

benku KakK PUPOAHBIE
BBICOKOMOJICKYJISIPHBIC
COCIMHEHHUS

33

OCHOBHbBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX




COeIMHEHUN

OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX

34 N 1
coequnenuii.  I[lmactmaccsl,
Kay4dyKH, BOJIOKHA

35 0

36 0

OBIIEE KOJIMYECTBO YACOB 34

[10 I[TPOTPAMME




11 KIIACC

BopoponHast cBs3b

KoumnuecTBo yacos JJIEKTPOHHBIE
ara U BbI
n/n Tena ypoxa Bcero Kontpoappie — Ipaxruyeckue fll3yqennﬂ gﬁ;?al;(()ma;enbﬂme
padoThI padéoTbI pecypeb
XHUMUYECKHIN 3JIEMEHT. ATOM.
OnextpoHHass KoHpurypamus 1 0 0
aTOMOB
[leppoanyeckuii  3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKHUX 3yeMeHToB [[. U. 1 0 0
MeHnpneneeBa, HUX CBSI3b C
COBPEMEHHOU TEOpUEHn
CTPOECHUSI aTOMOB
3aKOHOMEPHOCTH  HU3MEHEHUS
CBOWCTB XAMHAYECKUX
DJIEMEHTOB U HX COCIUHECHUH
[0 TpylnmnaM ¢ MEepHOJaM.
3HaueHHne nepuoandeckoro 1 0 0
3aKOHa u CHUCTEMBI
XUMHYECKuX 3jaemeHToB JI.U.
MengeneeBa B pa3BUTUU
HayKH
CrpoeHnue BEILIECTBA.
XuUMUYecKasi CBs3b, €€ BUJbL
4 MEXaHU3MbI oOpazoBanus 1 0 0
KOBAJICHTHOMN CBSA3MU.




BaneHnTtHOCTB.
DIJIEKTPOOTPHULIATEIILHOCTbD.
CreneHsn OKHCIICHUSL.
BemecTtBa MONEKyIspHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUS

[lonsiTHE ~ ©0  AWCIEPCHBIX
cuctemax.  MctuHHBIE — W®
KOJUTOHTHBIC PacTBOPBI.
MaccoBasi [1ofis1 BellecTBa B
pactBope

10

Knaccuduxanus u
HOMEHKJIATypa

HEOPTaHUYECKUX COCIUHCHUM.
I'enernueckas CBSI3b
HEOPTaHUYECKUX BEILIECTB,

Pa3JINYHBIX KJIACCOB

Knaccudukanuss XuMu4ecKux
peakuuii B HEOPraHWYECKOU U
OpPraHUyYecKOil XUMHH. 3aKOH
COXpPAaHEHUS] MacChl BEILIECTB;
3aKOH COXpaHEHUS u
MPEBPAILCHUS] SHEPrUU IpHU
XUMUYECKUX PEAKIIUSIX
CxopocTb peaKuuu.
Oo6patumblie pEeaKIMH.
XUMHUYECKOE PaBHOBECUE
[IpakTuyeckass pabora Ne 1.

«Bnusinue Pa3TUYHBIX
(dakTopoB Ha CKOPOCTb




11

12

13

XUMHUYECKOM PCaKIUuM»

DIEKTPOIUTHYECKAS
muccomuanug. llomartme o
BOJIOpOAHOM Moka3aresie (pH)
pacTBopa. Peakmum WOHHOTO
oOMeHa. IMuaponus
OpraHUYeCKUX U
HEOPraHWYECKUX BEIIECTB

OkucnurensHo-

BOCCTAHOBUTEIBHBIC PEAKIIUU.
[TonsatTne 00  3aeKTpoIM3E
pacIuIaBoOB M pacTBOPOB COJIeH
KontponbHas  pabora 1o
pazneny «Teopernueckue
OCHOBBI XHMHI»

14

Mertamibel, MX IMOJ0XKEHHUE B
ITepunonnueckoii CUCTEME
XUMHUYECKHUX 3yeMeHToB [[. U.
MenneneeBa M OCOOCHHOCTH
cTpoeHusi aromoB. OOmue
dusnueckue CBONCTBA
METaJIOB

15

16

CnnaBsl METaJJIOB.
DIIEKTPOXUMHUYECKUM pAan
HANPSHKCHUN METAJIOB

XUMHYECKHE CBOKCTBA
BaKHEHIIINX METaJIJIOB
(HaTpuii, Kanuid, KaJblUH,




MarHui, ajJlOMUHUNA) U HX
COeIMHEHUN

17

18

XUMHUYECKHE CBOMCTBA XpOMa,
MEI U UX COCTUHEHUN

XHUMHUYECKHE CBOMCTBA IIMHKA,
)KeJie3a U UX COCTMHEHUM

19

20

21

22

[Ipaktuueckas pabora Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 0
TeMe «MeTtamab»"

Hemeraimibl, UX MOJIOKEHHE B
Ilepnoanueckoit cucTeme
XUMHUYECKHUX 3yeMeHToB [[. U.
MenneneeBa M OCOOCHHOCTH
CTPOCHHS aTOMOB

dusznyuecKue CBOICTBa
HEMETAJJIOB. Annorponus
HEMETa/lIoB  (Ha  MpuMepe
Kuciaoponaa, cepsl, ¢ochopa u
yriiepoza)

XHUMHYECKUE CBOWCTBA
rajoreHoB, ceppl HU  HX
COE€IMHEHUN

23

24

XUMHMYECKHE CBOMCTBA a30Ta,
dbocodpa u X CoeTMHCHUI

XUMHAYECKUE CBOMCTBa
yIIIepo/ia, KpPEMHUS M MX
COEIMHEHUN




[Ipumenenue BAKHEUIINX

25 HEMETAJUIOB U UX COCAUHEHUH
O0o00menne 5
CHCTEMATH3aIisl 3HAHHUH II0

26 TEME «HemeTamne.
Brruucnenns mo ypaBHEHUSM
XUMHUYCCKHUX peaxiuii u
TEPMOXUMHUYECKHE PACUETHI
[Ipaktuueckas pabora Ne 3.

27 «Pemenne
AKCIIEpUMEHTAJIBHBIX 3aJ1a4 10
teme "HemeTaminr"»
KontponbHas  pabora 1o

28 TEMaM «MeTauie n
«HemeTtamibn
Heoprannueckue 51

29 OpTraHUYeCcKue KHCJIOTHI.
Heoprannueckue 51
OpTaHUYECKHUE OCHOBAHMUS
AM@oTepHbie HEOPraHUYECKUE
W OpPraHMYeCKHEe COCIMHEHUS.

30 I'eneTnueckas CBSI3b
HEOpPraHUYEeCKHUX U
OPTaHUYECKHUX BEIIIECTB
Ponp xmMuum B oOecneueHuun

31 AKOJIOTHUYECKOM,

DHEPIETUYECKON W MUILEBOU
0€e30MacHOCTH, pa3BUTUHU




MEIULIUHBI

32 [IpoMexyTouHas aTTecTanus 1 0 0

33 YenoBeKk B MHUpE BEIIECTB U 1 0 0
MaTepUaioB

34 XWMHUS U 37T0POBBE UETOBEKA 1 0 0

OBIIEE KOJIMYECTBO YACOB 34 5 3

[10 I[TPOTPAMME




YUYEBHO-METO/JINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus / T'abpuensun O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIHOHEpHOE
00111eCTBO «3paTenbeTBO «IIpocsemieHue»
 Xumms, 11 xmace/ Tabpuensu O.C., OOmecTBO ¢ OrpaHUYECHHON
oTBeTCTBEHHOCThIO  «JIPODA»; AxumonepHoe oOmectBo «M3marenbcTBO
«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA
1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroamdeckoe mocobme — 0a30BBIN

YPOBEHbBY - M.: Hpoda 2022 TO/I.
2. O.CTa6puensu, MN.I'.OctpoymoB, «OOmias xuMus B TecTaxX, 3ajadax,
YIPaXKHEHUSAX. 11 KJIACC» — M.: Hpoda, 2023 TOJ.

3. O.CrI'abpuensn, II.H.bepeskun, A.A.YmakoBa «Xumusa 11 «kiacc:
KoHnTponbHble U mpoBepouHble paboThl K yueOHHMKY». — M.: Jpoda, 2021 .
4. O.CTIabpuensn, I'.I'JIsicoBa, A.I'BBeaenckas «Xumusa 11 xiacc:

HacronpHas kuura s yuwtenas». Yacte 1 — M.: Ipoda, 2019 ron.
5. O.CTa6puensu, [I.I'.JIpicoBa, A.I'.BBemenckas «Xumuss 11 Kkmacc:
HacronbHast kuura mus yuutens». Yacte 2 — M.: poda, 2022 roa.
6. O.C.labpuensH, I1.B.PemeroB, W.I'.OctpoymoBa «3amaum No XUMUU U
CIIocoObI 150: pEILICHUSD) - M.: «podar, 2021ron.
7. B.I. JlemncoBa «Xumus 11 kjacc mHOypoyHbIE IUIaHBI MO Y4YE€OHUKY
O.CTl'a6puensina, [I'.I'JIeicoBoit» -  Bomrorpam»  Yuurtens  2018roa.
8. M.A.Pg6oBa, Y.IO.Hesckas, P.B.JIluako «Tecter mo xumum 11 xmacey, - M.:
DK3aMeH, 2019r.

9. 9. O.C.I'abpuensu, U.I'.octpoymMOB «XUMHYECKUH HKCIIEPUMEHT B 1mikoje 11
kiacey; - M.: lpoga. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCHI CETH
HUHTEPHET

http://www.chemnet.ru Tazeta «Xumus» U caT st yuutens «5 uay Ha ypok
XUMHI

http://nim.1september.ru Egunas xomtekuust I[OP: IlpeamerHas kosuiekius
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAy4HBIC
skciepuMeHThl: xumus. Kounekiuss Poccuiickoro  o6mieo0pa3oBaTeaIbHOTO
rnopraia

http://experiment.edu.ru AJIXNMUK: cauT JLIO. AnKOepoBOi
http://www alhimik.ru Bcepoccuiickas onummnuaga MIKOJbHHKOB IO XUMHH
http://chem.rusolymp.ru Opranuueckass XUMHSA: DJIEKTPOHHBIA YYCOHUK IS
CpeIHen IIKOJIBI



http://www.chemistry.ssu.samara.ru OcHOBBI XWMUH: 3JCKTPOHHBIA y4EOHUK
http://www hemi.nsu.ru OTKpBITHIH KOJLICIK: Xumust
http://www.chemistry.ru JlucTaHIMOHHAs OJIUMITHAIA 100) XUMUH:
TEJIEKOMMYHUKAITHOHHBIN 00pa3oBaTeIIbHBIN HPOCKT






