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MOSACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o01ero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepaiuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEJHEro OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbIXx B DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenonaBaHus
yuyeOHOro mpeamera «XUMHUs» B 0Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTeruu pa3BUTUS BOCHHUTaHUs B Poccuiickoi
deneparuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1elt cTparerun oOy4eHHUsl, BOCIIMTAHUS U Pa3BUTUSA 00ydaroUIUXcsl CpeCcTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyanbHbie mnosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
CoZlepKaHUs, PE3yJbTaTOB OOy4YeHWUs U TPeOOBaHUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3allui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CHYXUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHS. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YEeJIOBEeKa, a TaKXKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
30pOBbI0O M TpHUpoaHON cpene. Peanmmusyercs xumuyeckoe oOpa3oBaHHE
o0ydJaronmxcsi Ha ypOBHE CpeHEro o0mero oopa3oBaHus CpelICcTBaMHU yueOHOTO
npeaMera «XUMHs», COJEpKAHUE M TMOCTPOCHHE KOTOPOrO OIpEIEseHbl B
nporpaMMme MO XUMHUU C Y4€TOM cChenudUuKd HAyKH XUMHU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJBI U B MaTEpUAILHOW >KM3HU OOIIECTBa, a TaKXKE C Y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTEpUAIbLHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUS 00 OKPYXAlOIIeM MHUpPE KaK O €IMHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BOZMOXHBIMH 00J1aCTSIMU PUMEHEHHUS.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM 4acTbIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBlieHAa HA pEUICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTU U OXPaHbl 310POBbSL.

B cooTtBercTBHM € OOmMMM LENSMU W TMPUHIMIIAMHA CPEAHETO OOIIETo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOIATOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0 WM JJig BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWW 0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW W3 OOIIeH XUMUH) U
OpraHn4YecKkon xumuu. POpMHUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa oOecleynBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cpopmMupoBaHa B IporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K HU3Y4YEHUI0 y4eOHOro warepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
pacCMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemecTB. CBeleHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHUN. B Kypce OpraHnm4eckoll XWMHUHU TOJYYarT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KJIaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMUYECKON PEeaKltu.

[lon HOBBIM yriaom 3peHUsi B mpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpWBAaeTCs W3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan H (AKTOJIOTHMUYECKHE CBEICHHUS O BEIIEeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTHU, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00yYarouuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULIUMN,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o01aromIei 10 0ObACHSIOMEN U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKKE O XMUMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHWsi JomnojHsercss B Kypcax 10 um 11 kimaccoB
JIIEMEHTAMHU COJEP)KAHMS, WMEIOIMIMMHU KYJbTYPOJOTHMYECKH W NPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
IPYTUMH HayKaMH, PacCKpbIBalOT €€ POJib B II03HABATEIbHOM MU IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIMTAHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUMU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAaThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HaHUM, pEelIeHUs WHTEUIEKTYaJbHbIX U
AKCIEPUMEHTAIIbHBIX HUCCIEA0BaTEeNIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTUPOBAHO  Ha
dopMupoBaHrUe y 0OOYyYarOMIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS
¢unocopckux uaed, TakMx Kak: MaTepUalbHOE €AMHCTBO HEOPraHMYECKOTO U
OpraHUYEeCKOrO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPHUPOJHBIX SIBICHUM MyTEM OKCIEPUMEHTAa U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUYECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX MpodiieM, a
TaK)Ke MpoOJeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPhsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COIMAIM3ALUU
o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUH TOJIXOJbl K OINPEICIICHUIO
CONlEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaoT  (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JCHCTBUN, UMEIOIMUX ©0a30Boe 3HAYCHUE IS
pa3IMYHBIX BHUJAOB JESATENBHOCTU: pEIIEHUsS MpoOsieM, TMOUCKa, aHajau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX JIs MPUOOPETEHUS OMBITA MPAKTUYECKON
U HCCIIENOBATENBbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B NO3HAHUU
XUMHUH.

B npakTuke npenojaBaHus XMMHHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU OINPEAeIICHUN
COJIEpKATEIbHONW XapaKTEPUCTHKU 1€ H3y4YeHUs IpeJAMETa HalpaBJICHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPATUIIMOHHO TNPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATEIbHOCTH 4Y€JIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEIeU W3y4YEHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPaBIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMM LEJSIMU W3Y4YEHUsS IpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KAk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOUW KapTHHBI MHUPA, B OCHOBE KOTOPOU
JeXaT KIIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000MIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEi
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX peaKIMil, HEoOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHI,
MMEIOIIHUX MECTO B IPUPOJIE, B MPAKTUUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AESATEIBHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBACHEHHEM XHMMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro 0OpaIIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, conepraTtenbHas XapaKTEepUCTHUKA 1EJIed U 3a1a4 U3y4YeHUs
IpeaMeTa B IPOrpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CUCTEME CpenHero oduiero oopasoanusi. CeroaHs B
OpernojlaBaHu  XUMHM B OOJIbIIEd  CTENEeHH OTHAETCA  MPEAIOYTEHUE
IPAKTUYECKOH KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJITOTOBKY BBIIMYCKHUKA 00I111€00pa30BaTEIbHON OpraHu3aliy, BIAJCIOIIET0 HE
HAa0OpOM 3HAHUM, a (PYHKIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOO0aMU U
YMEHUSMHU aKTUBHOTO MOJIYYEHHS] 3HAHUN U NPUMEHEHUS UX B pealbHOU KU3HU
JUTSL pelIeHUs] TPaKTUYECKUX 3aj1ay.

B cBA3M ¢ 3TMM mnpu u3yyeHUM mpeameTa «XUMUS» JOMHHHUPYIOLIEE
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3a7a4uu, KakK:

ajanTamys 00y4aroluXcsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO TPAaMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBS3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYarolUMXCS  KJIKOYEBBIX HABBIKOB  (KIIIOUYEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHHUBEpPCAIbHOE 3HAYEHUE ISl Pa3IUYHBIX BHJIOB
JESTEIIbHOCTH: PelIeHusl Mpo0jeM, OUCKa, aHalu3a U 00paboTKu MH(pOpMAIH,
HEOOXOJUMBIX I TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaET
BAXHOE MECTO B TMO3HAHUM XWMHH, a TaKXkKe i1 OUEHKHM C MO3ULUl
HKOJIOTUYECKON O€30MacCHOCTU XapaKTepa BIUSHUS BEUIECTB M XHUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYalbHBIX U TBOPYECKHX
CHOCOOHOCTEHN 00yUaIOUMXCA: CIIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETATh HOBBIE
3HAHUS 10 XHMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, NCTIOIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl IOMCKA U aHaiu3a y4eOHOU U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIIEHU S, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPHU IUIAHUPOBAHMM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOyuarommxcsi yOeXIEHHOCTH B  T'yMaHHCTUYECKOMN
HAMpaBICHHOCTH XHMHH, €€ BaXXHOW PONHM B PEHICHHH TI00ANBHBIX MpoOIeM
palMoOHAIBHOTO MPUPOJONOIB30BaHNUS, TIOTIOJIHEHUS SHEPTeTUIYECKUX PECYPCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHHSI K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHs OIbITa
UCTIOJIF30BaHUSl TIONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DPEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHHUSIMH.

B yueOnom mnane cpeaHero oo6miero oOpa3oBaHHUS MPEAMET «XUMUS)
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcTecTBeHHO-HAYyYHbIE
pEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMUHU, Ha 0a30BOM YPOBHE
cpenHero obmiero obpaszoBanmus, cocrtaBiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPXKXAHME OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMer opraHndeckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTepUANIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE 1TO10KeHH. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYeCKUX BemecTB. [omonorusi, wuszoMepus. XuMUYECKas CBSI3b B
OPraHMYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccupUKAMN OpPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIMHEHMH (cUcTeMaThyeckas) ¢ TpUBHAJIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHWMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALIEHUIO OPTaHUYECKUX BEUIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] U TOpEHUs), HAXOXJEHUWE B MPUPOJE, MOJy4YeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psll. DTUIIEH U TMPONUIEH —
MPOCTEUINE TIPEICTABUTENN QJIKEHOB: (DU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOrCeHUPOBAHUS, TUIApATALlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTYYEeHUE U PUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonuMmepusaiuu). [logydyeHne CUHTETHYECKOTo
KayuyyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIeTHIICH
— MPOCTEHIIMIA TpeICcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYecCKue Hu
XUMHUYECKUE CBOMCTBA (pEaKiuu TUJIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUJIpATALIUH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apennl. benzon: coctaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYECHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHHAMIEKAIIMMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPErOHKa, KPEKUHI (TEpMHUYECKHM, KaTaJUTUYeCKuil), nuposm3. IIpogykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yroJib U MPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB U UX IMPEBpAICHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3HUHbI, KOJJIEKLUHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3yUYEHHE €TO CBOWCTB.

Pacuérnrlie 3agaun.

Beluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIIH MTPOTYKTOB PEAKIIHH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHU s

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUMh C AaKTUBHBIMU MeETallJlaMH,
rajoreHoBOJIOpPOJIaMHi, TOPEHUE), NpUMEHEHHE. BoJIOpoJHbIE CBA3M MEXKAY
MoOJIEKyJIaMu ciupToB. JlelicTBuE MeTaHOJIa U ATaHOJIa HA OPTraHK3M YEJIOBEKA.

MHoroaroMHple  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiMs Ha MHOIroaToOMHbIe cnupThl). JleficTBue Ha
opranu3M uesnoBeka. [[pumeHeHne rauiepruia U STUIICHTIIUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (U3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbIaeruja, —aleTalbJeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIINH), OJyYEeHUE U IPUMEHECHHUE.

OmHOOCHOBHBIE TpeJeNbHBIC KApOOHOBBIE KHUCIOTH. MypaBbUHAS W
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBa (CBOMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U MpuMeHEHue.
CreapuHOBasi M OJICMHOBASs KHUCIOTHI KaK IMPEACTABUTENIA BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblj1a Kak COJTM BBICIIIUX KapOOHOBBIX KUCJIOT, KX MOIOIIEe ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3hupoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCHU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapu: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKUE U XHMHUYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
rugpokcuaom meau(ll), oxuciaeHre ammuadHbIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. Dotocunte3. OpykTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHrne Kpaxmaia U
nemnono3bl. du3nueckue MW XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpalleHUIl:
IpoBeJcHUE, HAOMIOJEHNE W OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAa4E€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHCIEHUE ATaHOJIA
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBHE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumozeiicTBUE Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bobluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MTPOJYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(OoTepHble opranuueckue coeauHenus. Gusnyeckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe mmiuHa). buosornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTumapl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeiIKOoB. XUMHUYECKHE CBOMCTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpallCHUI:
HaOJII0/IEHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OEIKOB MpU
HArpeBaHuM, LIBETHHIC PEAKIIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE TOHATHUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSIS MOJICKYIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEHCALHS.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpalleHUIl:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU MU3YYECHUU OPTAHUYECKOM XMMHUU B
10 knacce ocCylIecTBISETCA uepe3 MCIOJIb30BaHUE KaK OOLIUMX €CTEeCTBEHHO-
HAy4YHbIX MOHATHM, TaK W NOHSATHH, SBISIOIIMUXCS CUCTEMHBIMU JUISl OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O HUKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIETMPOBAHUE.

dusnka: Martepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHUE
BELIECTBA, (PU3NMUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIbI, >KUPHI,
dbepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETHYECKHUE MpENapaThl, MaTepraibl U3
VICKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKHT dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJouka. DHEpPreTUUecKue ypoBHH, TOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHuss JIEKTPOHOB MO OpPOHWTAIIM B aTOMax
AIIEMEHTOB MEPBIX YETHIPEX MEPUOJOB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuoanueckoi CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TIPYNIaM U TEPHOJIaM.
3HavYeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BellecTBa. XUMHUYECKass CBsI3b. BHAbl XUMHUYECKOW CBSI3U
(KOBaJICHTHasl HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJHBIE PacTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMyecKas CBA3b HEOPraHWYECKUX BEUIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Kinaccupukanuss XMMHUYECKHMX  peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

Dnextponutryeckas nuccornuanus. CuibHbIC U clladbie d5eKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IEIIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxumMuueckux sneMeHtoB [, .
MeHneneeBa», U3ydeHHE MOJIENCH KPUCTAUIMYECKUX PEMIETOK, HAOIIoJeHne U
OTIMICaHUE JEMOHCTPAIMOHHBIX U Ja0OPATOPHBIX OIMBITOB (Pa3I0KEHNE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHJAMUKATOpPA, PpEaKIMU HOHHOro OOMEHa),
IPOBEICHUE NIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIAN.

Pacuérnbie 3anaumn.

Pacuétel 1O ypaBHEHUSM XUMHYECKHMX pEAKUMWA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATHUS «MaccOBas
JTOJIS1 BELIECTBAY.

Heoprannyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B Ilepuoanueckoin  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpUMepe
KHCIIOpoa, cepshl, pochopa u yriiepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajOreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHSI) U HMX  COCAUHEHUM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.



Meramnel. [lonoxxenne meramnoB B Ilepuoandeckon cUCTEME XMMHYECKHUX
anemenToB JI. . MengaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O6mme (usnyeckne cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUI PsiJl HAPSKEHUH METAJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWINMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHEHUMN.

OOmue cnocoObl moiydyeHus: MeTawioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB U HX NPEBPAIICHUN:
M3yYeHHE KOJUICKIIMU «MeTaibl M CIUIaBbl», OOpPa3ll0B HEMETAJJIOB, pEIIeHUE
DKCIIEPUMEHTATILHBIX 3ajad4, HAOJIOJICHWEe W OINHCAHHWE JIEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE TUJIPOKCHJIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétel maccer BemiecTBa WM 00BEMaA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINEBOU
0e30macHOCTH, pa3BUTHH MeAWNUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJy4YE€HHUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB M MATEPUANOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKUIHMOHHBIE MAaTEpUalbl, KpPAaCKH, CTEKJIO, KepamHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEPUAIbl, OPTaHUYECKUE U MHUHEpaJIbHbIC
ya00peHus.

XUMHST W 3J0pOBBE YEIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO UCIIOIB30BAHUS MPEMApaTOB OBITOBOW XUMUU
B IIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TNpU  U3YyUYCHUM  OOmed u
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCcylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OoOIX €CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJIS1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHbIM (DakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, MepUOIUIHOCTh, HAOIIOCHHE,
JKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



@dusuKa: MaTepus, SJHEPTHs, MAacca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PM3NUECKHE BEIMYMHBI U CIMHHIIBI HX
HU3MEpPEHUS1, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, S3KocuUcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpAIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHonmorusi: XuMHYecKasi IPOMBIIIIEHHOCTb, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTEINIBHBIX MAaTEPUAIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJalmMMHUCI TPOTpaMM cpeaHero oomiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayyHo-mMeToau4yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMbIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SIBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpE
JMYHOCTHBIX PEe3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUs» Ha YPOBHE CpPEIHErO
o01iero 00pa3oBaHwMsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaKIaHCKOW WIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOITPEIETICHHIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
I[EJIN U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE Ppe3yabTaThl OCBOCHUS MpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCHUTATEIBHOW MAESATENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTHUYECKUMHU, COLIUOKYIBTYPHBIMU, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMyd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIONIUMH  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUsI M HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
00yJarmmxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh OMBITA IIO3HABATEIILBHOW W MPAKTUYECKON JESATEIHHOCTU
OOy4JaroIMXCs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABJIICHUS] O COIMAIBHBIX HOPMax W TMpaBWIaX MEXIMIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCATEIHHOCTH TIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUEOHOU A TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS

IIEHHOCTHOTO OTHONICHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJICIHUIO
OTEUECTBCHHON XUMUMU;

yBOXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTHIKEHHUS HAYKH €CThb pe3yJbTaT
JUTMTCNIbHBIX ~ HAOMIOJIEHNUH, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

UHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUH U TOCIEIYIOUIEM
aHanu3e MH(POpMaAIMU O MEPEOBBIX JOCTHIKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEICHWE M TOCTYNKH CBOMX TOBAPHIIEH C
NO3ULMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUH 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTeH 310poBOoro u Oe3zomacHOro oOpa3a >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY W
MICUXUYECKOMY 3JI0POBBIO;

coOmnro/ieHust TMpaBuil 0e30MacHOro0 OOpallleHUus C BEIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHIUBUAYATbHOTO ¥  KOJUIEKTHBHOTO
0€30macHOTr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMINUX 37J0POBBIO M KU3HU JIIOJICH;

OCO3HaHUS MOCJIEJCTBUNA U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HON, TBOPYECKOM W  JpYruxX BHAAX
NEesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTWe€ B PEIICHUWM MPAKTUYECKUX 3aaad
COIMAIPHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3IMdHOTO pojaa, B TOM
YUCJIE HA OCHOBE ITIPUMEHEHUS ITPEAMETHBIX 3HAHUMN 11O XUMUH;

YBOXEHHUS K TPYAY, JIOIAM TPYAa U pe3ylbTaTaM TPYLOBOU NEATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJbHOM TpPaeKTOpUU
oOpazoBaHus, Oyaymied npodeccun M peanu3ali COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PA3HOr0 OTHOLIEHUS K IMPHUPOJAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMaHHUA TJI00aJbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIMSHUA
HSKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIIBHOU CPEbI;

OCO3HaHHS HEOOXOAMMOCTH HCHOJB30BAaHUS JIOCTWIKEHUH XUMHUM I
peuIeHus BOIPOCOB PALIMOHAIILHOTO IIPUPOAOIIOIb30BaHNS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaroUIEH
IPUPOJIHON cpefie, YMEHHsI MPOTHO3MPOBATH HEOIArOMpUSTHBIE SKOJIOTMUYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEVUCTBUN U NPEIOTBPAILATD UX;

HAJIM4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XHMUU KaK HayKH, OCO3HaHus e€ poid B
(OpMHUPOBAHNN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXarolleM MHUpPE Kak O €JUHCTBE IPUPOJbl U YEJIOBEKA, B
NO3HAHUHM NPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUH [  COBPEMEHHOM
IUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH W BaXXHOW pOIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEIICHUHU II100aNbHBIX IPOOIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIECBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTUHU MEIUIMHBI, OOECIEUEHUH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTMYECKH KOM(POPTHOM >KU3HU KaXKIOTO 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKpPYKAIOIIET0 MUpa U
IPOUCXOSIINX B HEM U3MEHEHMI, YMEHHUS J1€J1aTh 00OOCHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE HAay4HbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 MOJyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWUMHUYECKHE 3HAHUS Jis
peleHus: Ipo6JieM B peabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMHA 10 XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZla B Pa3lUYHbIX cepax MpodhecCHOoHaTbHON
NEeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YY4eOHOTO MpeaMeTa «XUMHUS» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble A (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHbIC TMOHSATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBJICHHUE,
IPOIIECC, CHCTeMa, HayYHbIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPCHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOU
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUU O0y4aloIuXCs;
CIIOCOOHOCTH 00yJaroImuxcs UCIOJIb30BATh OCBOCHHbBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHUKATUBHBIMH W  PEryJISTUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJbHbIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JJOruvyeckKue aeMcTBUsI:

CaMOCTOSITETbHO  (OPMYIHPOBATh W AKTyalIH3UpOBaTh  MpoOIsieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENETATh LU JESATEIbHOCTH, 3aJlaBasg MapamMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJI30BaTh IMPU OCBOCHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aMMOCBS3b,



WCITOJIP30BATh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH s KiIacCU(PUKAIUM BEIIECTB U
XUMUYECKUX PEAKIUI;

yCTaHaBJIMBATh MPUYMHHO-CIEJCTBEHHbIE CBSI3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYXKIeHUs (MHIYKTUBHBIC, [ETyKTUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCIIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBLIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYCCKUHT
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XUMHYECKOU
peaklMy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]ad,
IPUMEHSTh HAa3BaHHbIE MOJIEJbHBIC MIPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUECKUX PEAKIIUA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTEHLHO C(OpMYyIUpPOBAaHHBIE BOIPOCH B Ka4yeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M  MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
mpoiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMyIHpoBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OPUEHTHUPOBATHCA B PA3NUYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl HTEpHETa), aHamTu3upoBaTh MH(POPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;



(bOpMyIMpPOBATh 3aMPOCHl U TMPUMEHSATh PA3THYHBIE METOJBI MPU TIOUCKE H
orOope wuH(pOpManuK, HEOOXOIUMOW [Nl BHINOJHEHUS y4eOHBIX 3ajad
OIIPENIEIEHHOTO TUIIA;

npUOOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOWpaTh  ONTUMAIbHYIO  GOpMYy  MPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MEXIpeAMeTHble ((dusuyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeéMOM TEMBbI B X0Ji¢ AUaora u/uiu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJHEHUS IPEIJIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3ybTaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTUUECKOW pabOThl MO MCCIIEOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajan3alud y4eOHOTo MpoeKTa U (POpMyIUpOBaTH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NeSITENIbHOCTD, OMpefensds e€ Iend W 3aJaud, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii ajropuT™M ACHCTBUI mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbIOMpaTh HaumOoliee
3¢ PeKTUBHBIN CMOCO0 MX pEIICHUS C Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH HA OCHOBE CaMOaHAln3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XuUMUS»
OTPaXKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJM XHUMHM B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHWS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl peLIeHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAeT:
OCHOBOTOJIATAIOIIME TOHATHS (XUMHYECKHM DSJIEMEHT, aToM, O3JEeKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN PAJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCJIOPOJI M Aa30TCOJEpIKAIIMe COCTUHEHHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3akOH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3BIK XWMHHW; MHUPOBO33PCHUECKHUE 3HAHWS,
JeKale B OCHOBE IMOHUMAaHMSI NMPUYUHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH H
0€30MacHOM HCIOJIb30BAaHWU Ba)KHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOUIME MOHATUS MpPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYeCKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOIb30BATh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUH XUMHYECKUX PpEaKIUH,
U3rOTAaBIMBATh MOJEIM MOJIEKYJl OPraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJIEHKHOCTb H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yriaeBOJOpPOAbI, KHUCIOPOI M a30TCOIEp KaIlue
COCIMHEHUS, BBICOKOMOJEKYJSPHBIE COCAMHEHMsI), [aBaTb UM Ha3BaHUS IO
cuctemarnueckoii Homenkiarype (IUPAC), a Takxe mpuBOIUTH TPUBHAJIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITHJICH, MPONMWIIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHod, (Gopmanbaerul, aleTalibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIIOTa, OJICMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUAbl XUMHUYECKOH CBS3UM B
OpraHUYEeCKUX COCTMHEHUSX (OJIMHAPHBIEC U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH TIOJIOKECHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa s o0bsICHEHHUS 3aBUCIMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MAaCChI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJIEH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHasl KHUCIJOTHI, TJIFOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAas KUCIIOTa), MILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh NCTOYHHUKHU YTJIEBOIOPOTHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HUX MepepaboOTKH U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHM TPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOIMYECTBY OJHOTO W3 HCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMON 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUHU TIPU MU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEpPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHUYECKHE 3HAHUS JUIsl MPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUjia MOJIb30BAHUS XUMUIECKON
nocyAol M J1abopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIONHATH XUMHYECKHUI
HKCIIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKHUX BEIIECTB MPU HATPEBAHUH, MTOTyUYEHUE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUH OPTaHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHUM, LBETHbIE peaKkIuu OEIKOB) B
COOTBETCTBUM C TMpaBWIAMM TEXHUKH OE€30MAaCHOCTH TNpU OOpaIllEHUU C
BEIIECTBAMH U JAOOPATOPHBIM OOOpPYJOBAaHUEM, TIPENICTABISATH PE3YIbTAThI
XUMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMHUPOBAHHOCTh ~ yYMEHHH  COOMIOAAaTh  MpaBWia  DKOJOTHYECKHU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IEIIAX
COXPAHEHHS CBOETO 370POBbS M OKPYXKAIOIIEH MPUPOTHON Cpeabl, 0CO3HABATH
OMAacHOCTb BO3JICUCTBHS HA JKMBBIE OPraHU3MbI OIPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] HMX BPEAHOTO BO3JCUCTBUS HA OPTaHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBHASINUX OOYYaIOIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3anmvcu XMMHYECKHX

bopmyiL.
11 KJIACC

ITpenmeTHble pe3yabTaThl OCBOEHHA Kypca «OOmas M HeopraHuyeckas
XUMHSD» OTPAXkKaroT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJM XHMHHM B IIO3HAHWM SIBJICHUUI
Opuposbl, B (OPMHUPOBAHMM MBIIUIEHUS M  KYyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOAMMOM JIJIs1 pELIEHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpexne;

BIAJCHUE  CUCTEMOM  XUMHUYECKHX  3HAHHUW, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUYECKUH 3JEeMEeHT, aroM, u30Tom, S-, pP-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(KOBaJIeHTHAas!, MOHHAsI, METAJJIMYECKAsl, BOJOPOAHAS ), KPUCTAUIMYECKAsl PEIIETKA,
TUIIBI ~ XUMHWYECKMX PEAKUUH, pacTBOp, OJEKTPOJUTBHI,  HEIJICKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMALUA, OKUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUnH, XUMHUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
IIEKTPOJIMTUYECKON Jaucconanuu, nepuoauyeckun 3akoH [l M. Menneneesa,
3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUU
IpyU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S$3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NOHUMAHMS TNPUYUHHOCTH WU
CUCTEMHOCTH XMUMHUYECKHUX SIBICHUN, (PAKTOJOTUYECKUE CBEJIEHUS O CBOMCTBAX,
cOCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTraHMUECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC TNPHU3HAKH TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX MPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOIb30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  pEaKlui,
cuctemarnueckyro HomeHkIatypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTAEIBHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUN ONPEIENISITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XHMHUYECKOU
CBsA3M (KOBaJE€HTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJIEKYJISIpHAas,
WMOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIMBATh MIPUHAIJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO MX COCTaBYy K OINpeAeNEHHOMY KIaccy/TpyIine
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM()OTEPHBIE TUAPOKCUIBI, COJIH );

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CHCTEMATU3UPYIONLYIO, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudecknx snemeHtoB JI. M. MenpaeneeBa, MCHONb3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHW, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUN
10 TIEpUoIaM | rpymmaM llepruoanyeckor CUCTEMbl XUMHUYECKHUX d1eMEHTOB /[]. U.
Mengeneena;

c(hOpMUPOBAHHOCTh YMEHHMHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOPraHM4EeCKUMU
BEILECTBAMHU C MTOMOIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKLUUU IO
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBy PEarupyrolldX BEIIECTB, TEILLIOBOMY
3p¢eKTy peakiuu, U3MEHEHUIO CTENEHEW OKHCIEHUS 3JEMEHTOB, 0OpaTUMOCTU
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTAaBISTh YPABHEHMSI PEAKIMA Pa3TUUHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TU PEAKLIUHU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUHU, MOATBEPKIAAIOIINE
KayeCTBEHHBIA COCTAaB pAa3jIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TyTéM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI  pacCKpbIBaTh CYIIHOCTh  OKHUCJIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OanaHca
ATUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKkiMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTeus (nmpunuun Jle Hlarense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHUMHUYECKHE MPOIIECCHI,
JeKal[e B OCHOBE IMPOMBINIJICHHOTO TMOJNYYEeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAy4YHBIX MPUHLHUINAX U
HKOJIOTHYECKUX MPOOJIeMaX XMMUYECKOTO MPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUUCICHHS C HCIIOJIB30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUH Ta3oB
IpU XUMHUYECKHX PEAKIUIX, MACChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEIIECTB, IPEBPAILLECHUS U COXPAaHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHIIa MOJb30BAHUS XUMUYECKON
MOCy/IOl U J1abOpaTOPHBIM O0OpPYAOBAaHHUEM, a TaK)Ke IpaBwia OOpalieHUus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJIHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIIONHATH XUMHYECKUI
IKCMEPUMEHT (pa3lIoKeHHE MEepPOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aropa,
OMpeJeleHue Cpellbl pPacTBOPOB BEUIECTB C IOMOILIBIO YHHUBEPCAIHLHOTO
WHMKATOpPa, BIMSHUE Pa3IM4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuHu,
peakuu MOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCHEPHUMEHTANbHBIX 3334 IO
TeMaM «MeTamey u «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0€30MacHOCTH MPpU OOpaIllEHUH C BEIIECTBAMH U JTA0OPATOPHBIM 000PY/I0BAHUEM,
NPEACTABIATh PE3YJNbTAThl XHWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKmuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIU3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTux);



chOpMHUPOBAHHOCTh ~ yYMEHHH  COOMIOAAaTh  MpaBWia  DKOJOTHYECKHU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IEIIAX
COXpPAaHEHHUS CBOETO 3JI0POBbS M OKPYXKAlOLIEH NPUPOAHOM CpEAbl, OCO3HABATH
ONACHOCTbH BO3JECHCTBUS HA KUBbIC OPraHU3Mbl ONPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazarens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBILIECHUS U
MpEAOTBPAIICHUS UX BPETHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OyJaronuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaloOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOYCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins s 3anmucu XUMHUYECKHX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yraeBOAOPOABl — aJTKaHbI 2
59 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 1
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJOPOIOB U 3 1
ux nepepadoTka
Hroro no pazueny 13
Pa3nen 3. Kuciopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. denon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrineBoasl 3 2




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpranHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazueny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCUHEHNUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbBIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
Wroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Meraist 6
2.2 Hemeraminl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BEILIECTB
Hroro no pazueny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontposnbusie IIpakTnueckue o0pasoBaTebHbIE
padoThI padoThI pecypesI
1 [IpenMeTr opraHnyecKkoil XuMuu, e€ 1
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHUst OpraHUYEeCKUX
2 coenuaeHuit A. M. bytnepoBa, e€ oCHOBHBIE 1
MOJIOXKEHUS
[IpencraBnenue o knaccuPuKaun
3 OpraHnueckux BemecTB. HomeHnkmarypa 1
(cucremaTudeckas) U TpUBUAIbHBIC HA3BaHUS
OpraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYCCKUHU P
5 Mertan u 3TaH — OpocTeuIme 1
MPpEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1
7 OTuieH U IpONUIeH — IpocTeiine 1
MPpEACTAaBUTCIIN AJIKCHOB
8 [IpakTtuueckas padota Ne 1. «I[lomyuenue 1 1
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 MeTunoyraaueH-1,3. Ilonyderue 1

CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKHH psijl. AlleTuIeH —
MPOCTEUIINNA MPEICTABUTEIb ATIKHHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
NPUHAAISKAIIMX K pa3IMYHBIM Klaccam
[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

14 IPUPOIHBII ra3 v MOMyTHbIE HE(PTSIHBIC Ta3bl,
HE(PTh U MPOIYKTHI €€ IepepadoTKu
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB:

15 NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponbHas pabora no pasaeny
«YTIIeBOIOPOABD

17 [IpenenbHble OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBa3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTITUKOIb U
TIIMIEPUH

19 @deHouI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbreruasl: GopManbICTHA U alleTAIbICTU.
AnieToH

21 OnHOOCHOBHBIE IIpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHAs

22 [IpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD)

23

CTeapI/IHOBaﬂ n OJICMHOBasA KHCJIOThI, KaK
MPpEACTAaBUTCIIN BBICHINX Kap6OHOBbIX KHUCJIOT

24

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NSHCTBHE

25

CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIOKHBIX

3¢upoB

26

XKupsl: TUAPONIH3, TIPUMEHEHHE,
Ouosornyeckas posb KHPOB

27

VYrieBosbl: cocTaB, KiacCUpUKAITHSI.
Baxwuelime npeacraBuTeNn: Ti0Ko3a,
bpykTO3a, caxapo3a

28

Kpaxman u niemuono3a Kak npupoIHbIe
MOJIUMEPBI

29

KonTponpHas pabora mo pazaeny
«Kucnopoacoaepxariye opraHndeckue
coeauHeHus»/ Beepoccuiickas mpoBepodHas
pabora

30

OO01mast XapaKTepHCTHKA a30TCOAEPKALINX
OpraHu4ecKux coenuHeHui / Beepoccuiickas
npoBepoyHas pabota

31

AMWHBI: METHJIAMHUH M aHUJINH

32

AMUHOKHUCIIOTHI KaK aMm(pOTepHBIS
OpraHUYECKHUE COCAUHEHUS, UX
ounosiornyeckoe 3Hauenue. [lenrunsl. benku
KaK TMIPUPOIHBIC BEICOKOMOJICKYJISIPHBIE
COEIMHEHUS




33 OcHOBHBIE IOHATHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN. 1
[ImactMaccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHYecKux aneMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIaM 1 nepuoaaM. 3HaueHUe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coenHeHui. [ 'eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NIPEBPAICHNAS SHEPTUH NIPU
XUMHMYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMble peakIum.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHU

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. 1.
MenieneeBa 1 0COOEHHOCTU CTPOCHUS
aToMoB. OOmMe GpuU3nIecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUIA) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
«Mertanaen»"

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHUIN

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TteMe «HemeTamsy. BeraucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3374 110 TeEMe 1
"Hemertanmst"»

28 KontponbHas padoTa mo TeMaMm «MeTauibi 1
u «Hemeramisny

29 Heoprannueckue u opraHnyeckue KuciaoThl. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIC HEOPraHUYECKHE U

30 opranudeckue coenuHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumMun B ob6ecrieueHIH SKOJIOTHIECKOH,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEIAUIIHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHLMIIAX TPOMBIIUIEHHOTO MOJIYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 X¥MHS U 3I0pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e Xumus, 11 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe o0IIeCTBO
«M3narensctBo «IIpocBemenue»
» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe 00111ecTBo

«3marensctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS YUUTEJIA

Xumus : ypoku B 10 kiacce : mocoOue /it yauresnst /

H. H. T'apa. — 2-e u3n., mepepab. — M. : [Ipocsemenne, 2014. — 127 ¢c. —
ISBN 978-5-09-018248-5.

I' a p a H. H. Xumus. Paboune nporpammsl. [Ipeagmernas

nunus yueOHukoB I'. E. Pyasutuca, @. I'. ®enpamana. 10-11 xmacest / H. H.

I'apa. — M.: IIpocBemieHue.

I' ap a H. H. Xumus: 3anaunuk ¢ «nomoraukom»: 10-11 k. / H. H. T'apa, H. .
["abpyceBa. — M.: IIpocsenienue.
6.Pageunkuit A, M. XuMus: TUIaKTUUECKUI MaTepua:

10-11 k. / A. M. Papenkuii. — M.: [IpocBenienue



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://school-collektion.edu/ru

[{udposas madoparopus o xumuu (yuenuueckas) Touka Pocra Releon
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

chemworld.narod.ru






