MUHUCTEPCTBO MPOCBEIEHUS POCCUICKOM ®EJEPAILIUU
Komurer o0pa3oBanns, HAYKH M MOJIOAEKHOM MOJTUTUKU Bosrorpaackoii odj1actu
Otaea odpazoBanus @poI0BCKOr0 MYHHIUNIAJIBLHOIO paiiloHa

MOY "Kpacnonunkosckass CIII "

PACCMOTPEHO COI''TACOBAHO
Ha meTtommyeckoM coBeTe Metoauct noYBP
IIporoxos Nel ot 31.08. 2023r. Pycacsa C.H.
PABOYAS ITPOT'PAMMA

(ID 529584)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

15 oOyyvaromuxcst 10 kimaccos

x.Kpacnsbie JIunku 2023-2024



MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma Mo XMMHHM Ha ypOBHE CpeIHEro odmero oOpa3oBaHUS
pa3paborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit ®eneparuu», TpeOoOBaHMI K
pe3ynbTaTaM OCBOEHHUS (denepanbHO 00pa3oBaTeIbHONM MPOrPaMMBbI
cpennero o6mero ooOpaszoBanus (POII COO), npencraBIeHHBIX B
denepanbHOM TocyAapcTBEHHOM oOpa3zoBarenbHOM crangapre COO, c
yuétom KoHIuenmuu mnpenojaBaHusi y4eOHOro mnpeaMera «XUMUs» B
00pa3oBaTEIbHbBIX OpraHu3anusIx Poccuiickon denepanuu,
pean3yIoNMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMbBI, U OCHOBHBIX
nonoxkeuuit  «Ctparerus  pa3BuUTHUS BOCIUTaHUsT B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue [IpaButenbcrBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOJOB K pa3pabOTKe NpOrpaMMmbl MO XHMHH, K
OTpeeIeHUI0 OOIIeH CTparerud OOy4YeHHMs, BOCIIUTAHUS U Pa3BUTHS
oOy4Jaronuxcsi cpejcTBaMu y4deOHoro mpemmera «Xumus» st 10-11
KJIACCOB Ha 0a30BOM YpOBHE COCTABWJIM KOHILENTYaJIbHBIC MOJIOKCHUS
dI'OC COO o B3aUMOOOYCIOBICHHOCTH IIENEH, CoaepKaHus,
pe3ynpTaToB OOy4YeHHS W TpeOOBaHWMH K yPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON OpraHU3AINH, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux o0pazoBaHHOCTU. OHO CITYKUT 3aBEPIIAIOLIMM TANOM peajiv3alii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IICHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHus. OTH
IIEHHOCTH KacaloTcsd T[IO3HAHMS 3aKOHOB TMPHUPOJIbI, (PopMUpoBaHUS
MUPOBO33PEHUSI U OOIIEH KyJIbTyphl UEJIOBEKA, & TAKXKE DKOJIOTHYECKU
000CHOBAaHHOTO OTHONIEHUS K CBOEMY 3J0pPOBbI0 M TPUPOJHON cCpelie.
Peanusyercs xumudeckoe oOpa3oBaHHE OOydYaromuxcsi Ha YpPOBHE
CpenHero oO0Imero o0pa3oBaHUS CpPEICTBAMH Y4YEOHOro MpeameTa
«XuMus», coaepKaHue U TOCTPOCHUE KOTOPOrO OIpENESCHbl B
MporpamMMe 1Mo XHUMHUHU ¢ YIETOM CIeIM(DUKN HAYKH XUMUH, € 3HAUCHUS
B MO3HAHUU TPUPOABI U B MATEPUATHLHOMN >KU3HU OOIIECTBA, a TaKXKe C
y4€TOM OOIIMX IeJIeH U MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBbI cpeaHero oomero obpaszoBanus B Poccuiickoit
denepanuu.



XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0coOyio
poJib B COBPEMEHHOM IMBWIM3AllMM, B CO3JaHUM HOBOM 0a3bl
MaTepUuagbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIax B (hopMHpOBaHHE
pPAalMOHAJIBHOIO HAYYHOTO MBINUIEHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI U
YernoBeKa, KOoTopoe ¢GOopMUPYeTCS B XHMHUHW Ha OCHOBE IOHUMAHHS
BEIIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H
MEX/1y CTPOCHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU
IIPUMEHEHUS.

TecHo B3auMOAEHUCTBYSI C JPYIrMMH €CTECTBEHHBIMH HAayKamH,
XUMUS CTaja HEOThEMJIEMOM YacThl0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM
YCIOBUEM YCIIEIIHOTO TpyJa M JKU3HM KaXJOro WieHa OOIIecTBa.
CoBpeMeHHass XMMHs KaK HayKa CO3MJATENbHAs, KaK HayKa BBICOKHX
TEXHOJOTMIl  HampaBjl€Ha Ha  peUleHHe TIJIOOAJbHBIX  MpodiIemM
YCTOMYMBOIO DPa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JHEPIrEeTHYECKOM,
MULIEBOM, 3KOJIOTHYECKOW O€30MTaCHOCTH M OXPAHBI 3/I0POBbS.

B coorBerctBUM € OOmMMMM LENIMH WU TNPUHIUIAMH CPEIHETO
oOmrero obpazoBanus cojepxkanue npeamera «Xumus» (10-11 kiaccsl,
0a30BbIl YPOBEHb H3yU€HHUsI) OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha
OOILIEKYJIbTYPHYIO TOATOTOBKY OOyYaromuxcsi, HEOOXOAUMYIO UM st
BBIPa0OTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIIEITHOTO BKJIIOYEHHUS B
’KU3Hb COLMYMa, MPOJIOJKEHUSI 00pa30BaHusl B pa3IMUHBIX 00JIacTAX, HE
CBS3aHHBIX HEIIOCPEIACTBEHHO C XUMHUEM.

CocTaBnsOIUMH NpeaMeTa « XUMUD SBISIIOTCS 0a30BbIE KypChl —
«Oprannueckas xumus» U «OOmas W HEOPraHWYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJEPKAaHMSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOM HayKu: CHCTEMa 3HAHMW [0 HEOPraHUYEeCKOM XUMHH (C
BKJIIOUCHHWEM 3HAHMM M3 OOMeH XUMUU) M OpPraHHMYECKOW XUMHHU.
@opMHUPOBaHME JAHHOMW CHCTEMBl 3HAHWW NPU HM3YYEHUU IPEaMETa
o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHST BCETO MHOroooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa couepxaHusi KypcoB — «OpraHudeckas XUMHsSD H
«OO0mIast 1 HeopraHuyeckas XUMHs» C(OPMHUPOBaHA B MpOrpaMMme IO
XAMHH Ha OCHOBE CHCTEMHOTO IIOAX0Ja K U3YYCHHI0 Yy4eOHOro
MaTepuaga M OOYCJOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUM Ha ONpENEIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHHM BEIIECTBA pPacCMAaTPUBAIOTCS HA  YPOBHE
KJIACCUYECKOM TEOPHUH CTPOCHUS OPraHUYECKUX COCAUHEHNN, a TAKXKE Ha



YPOBHE CTEPEOXUMHUYECKHUX U JIEKTPOHHBIX MPEACTABICHUN O CTPOECHUU
BemecTB. CBeneHHss 00 HM3ydaeMblX B Kypce BEUIECTBax JalTCs B
Pa3BUTHH — OT YIJIEBOJIOPOJOB IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coenuHeHn. B Kypce oOpraHM4ecKkod XUMHUU TOJIY4arOT pa3BUTHE
chopMHpOBaHHBIE HAa ypPOBHE OCHOBHOrO 00mero oOpa3oBaHHS
MEpBOHAYAJIbHBIE IIpEICTaBIICHUS 0 XUMHUUYECKOMN CBSI3U,
KJIACCU(DMKALMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHUMOCTU CBOICTB
BEILIECTB OT UX CTPOEHUSA, 0 XUMUYECKON PEaKIUU.

[Tox HOBBIM yTJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3Y4YCHHBIH Ha  YPOBHE OCHOBHOTO  OOIIETO
00pa3oBaHUs TEOPETUUYECKUI MaTepual U (HaKTOJIOTHYECKUE CBEICHUS O
BEIIIECTBAX M XMMUYECKOMN peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as
M HEOpraHuyeckas  XUMHs»  OOyYarOIIMMCS  MNPEIOCTaBIISETCS
BO3MOYKHOCTb ~ OCO3HaTh 3HAaY€HUE IMEPUOJUYECKOTO  3aKOHA C
OOLIETEOPETUYECKUX M METOJIOJIOITMYECKUX TO3UIMM, TIy0Xe MOHAThH
HUCTOPUYECKOE U3MEHEHNE QYHKIIUN 3TOro 3aKOHa — OT 0000IIaroIIe 10
OOBSICHSIOUIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWIUX BEIECTBaX, MX COCTaBe,
CTPOEHHUHU, CBOMCTBAX U MPUMEHEHHUH, & TAKKE O XUMHUECKUX PEaKIUsX,
UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs JOMOIHAETCS B Kypcax 10
151 11 KJIACCOB 3JIEMEHTAMH COJIEp/KaHMS, MMEIOIIUMHA
KYJbTYpOJIOTUYECKUH W TMPUKIATHON  XapakTep. OTH  3HAHUS
CIIOCOOCTBYIOT TMOHHMAHHUIO B3aUMOCBSI3M XUMHUHU C JIPYTUMU HayKamH,
PACKpBIBAIOT €€ pOJIb B MTO3HABATEILHOW W MPAKTUYECKON JAEATEIBHOCTH
Yeli0OBeKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHUS K  IPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMUH,
MOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIUYHOCTHO
3HAYUMBIX TTPoOIeMax, CBI3aHHBIX C XUMHUEH, KPUTHIECCKH OCMBICITHBATh
MHPOpMAIIUI0O W TPUMEHSITh €€ JJIsl TOMOJIHCHUS 3HaHWM, pelIeHUs
MHTEJUICKTYaIbHBIX M OKCIIEPUMEHTATBHBIX UCCIIEI0BATENIbCKUX 3a7a4. B
I[EJIOM COJIepKaHhe y4eOHOTo MpeameTa «XUMHUS» JaHHOTO YPOBHS
W3Y4YCHUsI OpPUEHTUPOBAHO Ha (QopMUpoBaHHUE Yy O0OYyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMAHUS (PUIOCOPCKUX UACH, TAKUX
KaK: MaTEepHAIbHOE €IMHCTBO HEOPraHWYECKOI0 U OPraHMYECKOro MHpa,
OOyCJIOBIIEHHOCTb CBOMCTB BEILIECTB KX COCTaBOM U CTPOEHHUEM,
MO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEHICHUS
MPOTUBOPEYUII  MEXIy HOBBIMU (hakKTaMH H  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHE POJIM XMMHUU B PEIICHHH 3KOJOTMYECKHX



npobyieM, a Takxke MpoOieM CcOepexeHHs] YHEPTreTHUECKUX PECypCoB,
CBIPbS, CO3[JaHUSI HOBBIX TEXHOJOTHIA U MaT€pPUAJIOB.

B maHe pemieHMs 3a7a4 BOCIHTAHUSA, PAa3BUTUS M COLMAIU3ALMU
oOyyaroluxcsl TMPUHATBIE MPOrpaMMOM MO XUMHUM MOAXOABl K
ONPEIEICHUIO COAEPKAHUSI U MOCTPOCHUS MPEAMETa MPEAYCMATPUBAIOT
(dbopMHpOBaHNE YHUBEPCANbHBIX yUeOHBIX NEHCTBHUI, NMEIOIUX 0a30BOe
3HAUYEHHUE [UJISl Pa3IUYHbIX BUJOB ACSATEIBHOCTU: PELIECHUS MpoOIIeM,
MOMCKa, aHaidu3a W o00paboTku uHOOpPMAIMU, HEOOXOIUMBIX IS
OpuoOpeTeHus  OmblTa  NPAKTHMYECKOM U MCCIeO0BATEIbCKOM
JEeSATENbHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.

B npaktuke mnpenojaBaHUs XUMUU KaK Ha YPOBHE OCHOBHOIO
o0miero oopa3oBaHus, TaK U Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHMmsl,
[P OIPEACIICHUH COAEP/KATEIbHON XapaKTEPUCTUKU LEJEH N3y4CHUS
IIpeMETa HAIPaBICHUEM IIEPBOCTEIIEHHONM 3HAYMMOCTH TPAJUIIMOHHO
npu3HaéTcsi (POPMUPOBAHHME OCHOB XWMHUYECKOM HAyKd Kak O0OJacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU AEATENBHOCTH YeJIOBEKa
Y KaKk OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C MeTOaMYECKON
TOYKH 3PEHMS TAKOW MOJIXOJ K OIIPENEIICHUIO LEIe N3yYeHUs peaMera
SBJISIETCS BIIOJIHE OTPAB/IAHHBIM.

CornacHO [MaHHOW TOYKE 3pEHMS TJABHBIMU LEISIMU H3YYEHUS
npeaMmera « XuMush» Ha 6a3oBoM ypoBHe (10 —11 ki) sBisroTCS:
GbopMHpOBaHHE CHCTEMBl XHMHUYCCKMX 3HAaHWW Kak BaKHEHIIEH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KITIOYEBbIE MOHATHS, (yHAaMEHTaIbHbIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHME f3bIKa HAyKH, YCBOCHUE U NOHMMAaHUE CYIIHOCTU JTOCTYITHBIX
00001IEHNI MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJIEHUE C UCTOpUEN
UX pa3BUTHUS U CTAHOBJICHMUS;
dbopMupoBaHHEe U pa3BUTHE TPEACTABICHUN O HAy4YHBIX METOJaX
MO3HAHUS BEUIECTB M XUMHYECKHX peakuud, HEeOOXOTUMBIX IS
OpUOOpEeTEeHUsT yMEHUN OPHUEHTUPOBATBCA B MHPE BEIIECTB U
XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUUYECKON U
MOBCEHEBHOM JKU3HMU;
pa3BUTHE YMEHHMM M  CHOCOOOB  JIEITEIIBHOCTH, CBA3AHHBIX C
HaOMOJeHueM M OOBSICHEHHMEM  XHMHUYECKOTO  3KCIEpUMEHTAa,
coOII0ICHUEM ITPABHIII O€30MaCHOT0 OOPAILEHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, conepskareiabHasi XapaKTepUCTHUKA LieJied U 3a1ad
M3y4YeHUsT TpeaMeTra B I[porpaMMe IO XHMHHM yTOYHEHA U
CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B CHCTEME



cpeaHero oOmiero oOpa3zoBanusi. CerofHsi B MpPENoOJaBaHUU XUMHUU B
OOJBIICH CTEeHN OTAAETCS MPEANOYTEHUE MPAKTUIECKONH KOMITOHCHTE
cojiepKaHusi 00y4YeHHUsl, OPUEHTUPOBAHHONW Ha MOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTebHON OpraHU3alliy, BIIAJICIONIET0 He HAOOPOM 3HAHUH,
a (YHKIUOHAIHHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMH
AKTUBHOTO TIOJYYCHHs 3HAHUHN M MIPUMEHEHUS X B PCATbHON KU3HU IS
pEIICHUS TMPAKTUICCKUX 3a7ad.

B cBsi3u ¢ 3TUM TIpH U3ydeHHUH MpeaMeTa « XUMUs» JTOMUHUPYIOIIee
3HaUYEHHE MPUOOPETAIOT TAKKE 1IEJIM U 3a]1a4H, KaK:

aganTanus 00yYaromuXxcs K YCIIOBUSIM JTUHAMUYHO
pa3BUBAIOIIErocsl MUpa, (HOPMHUPOBAHWE HWHTEIUICKTYaIbHO Pa3BUTON
JUYHOCTH, TOTOBOM K  €caMOoOOpa3oBaHUIO,  COTPYAHUYECTBY,

CaMOCTOSITEIbBHOMY MPHUHSTHIO TPaMOTHBIX pELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre y 00ydYarOmUXCs KIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIINI), MUMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS Pa3INYHBIX
BUJIOB JICSTENIbHOCTH: PelIeHus Mpo0jeM, OUCcKa, aHaIu3a U 00paboTKH
uH(pOpMalny, HEOOXOAUMBIX NIl IPUOOPETEHUs OIbITA JIEATEIbHOCTH,
KOTOpasi 3aHMMAeT Ba)XKHOE MECTO B IO3HAHMM XHWMHH, a TaKXKe IS
OLICHKH C TO3UIMN SKOJOTHYEeCKOW O0e30MacHOCTH XapakTepa BIHUSHUS
BEILECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M YE€JIOBEKA U IPUPOIHYIO
cpeay,

pa3BUTHE TIO3HABATEJBHBIX HHTEPECOB, WHTEIUIEKTyaJIbHbIX U
TBOPYECKUX CIocOOHOCTEM 00y4aronuxcsi: CIIOCOOHOCTH
CaMOCTOSITENIbHO MPHOOPETaTh HOBbIE 3HAHUSA IO XUMUU B COOTBETCTBUU
C  JKU3HEHHBIMH  TNOTPEOHOCTSMM,  HCIOJB30BaTh  COBPEMEHHBIE
MH(GOPMALlMOHHbIE TEXHOJOTUM JJI TOMCKa M aHaiu3a Y4YeOHOH W
HAYYHO-TIOMYJISIPHON HHPOPMAIIUTH XUMUYECKOTO COICPKAHMS,

dbopMupoBaHHe W pa3BUTHE y OOYYAIOUIUXCS ACCOIMATUBHOTO H
JIOTUYECKOTO MBILIICHHUS, Ha0JII01aTEIbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBbl, B YaCTHOCTH, NpHU
IJIAHUPOBAHUM U IPOBEJCHUHN XUMHUYECKOIO SKCIIEPUMEHTA;

BOCIIUTaHUE y 00ydYaromuxcs yOeKIEHHOCTH B T'yMaHUCTHYECKOMN
HANPaBICHHOCTH XUMHUH, €€ BaXXHOW pPOJM B PEIICHUU TI00aTbHBIX
npobiieM  palMoOHaJIbHOIO  MPUPOAOIOJIB30BAHUSA,  MOMOJHEHMS
HSHEPreTUUECKUX PECYPCOB M COXPAaHEHUS MPUPOAHOIO pPaBHOBECHS,
OCO3HaHUsI HEOOXOIMMOCTH OEpEKHOT0 OTHOLICHHUS K IPUPOJIE U CBOEMY
3I0pPOBBIO, @ TAKXE€ MPUOOPETEHHUS OMNbITA MCIOJIb30BAHMS MOIYYEHHBIX



3HAHWH JJI TIPUHATHS TPAMOTHBIX PEIICHUN B CHUTYAIUSAX, CBI3AHHBIX C
XUMUYCCKUMH SBIICHUSIMH.

B yudeOHOM maHe cpenHero ooOimero oOpa3oBaHMs MPEAMET
«Xumus» 0a30BOTO ypOBHS BXOJUT B COCTaB MpPEAMETHOW oO0nacTu
«EcTecTBeHHO-HAYIHBIC TIPEAMETHD).

OOmiee uYmMcIO dYacoB, OTBEACHHBIX JUISI HW3YYCHUS XHUMHH, HaA
0a30BOM ypOBHE CPETHETO OOIIETO 00pa30BaHUsA, COCTABISAET 68 YacOB: B
10 knacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 vac B
HEJIETTIO).



COIAEPKAHUE OBYUEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHNYECKOM XUMUH

IIpenMer opraHu4eckoW XHMMHUH: €€ BO3HHUKHOBEHME, PAa3BUTUE U
3HA4YEHUE B MMOJYYECHUN HOBBIX BELIECTB U MaTEPHUANOB. Teopus CTpoeHUs
opranuveckux coeauHeHuii A. M. bytiepoBa, €€ OCHOBHBIE MTOJIOKEHUS.
CrtpykrypHbIe (HOpMYIIBI OPraHUYECKUX BemecTB. [ oMonorus, usoMepus.
XrMHYECKass CBSI3b B OPraHMYECKUX COEIMHEHMSIX — OJUHApHBIC U
KpaTHBIE CBS3H.

[IpeacraBinenre o0 KJIaCCU(PUKALMK OPraHUYECKHX  BELIECTB.
HoMmenknaTtypa oOpraHM4ecKUx COCIUHEHUN (cCUCTeMaThyeckas) H
TPUBHAJIBHBIE  HA3BaHUSA  BAXKHEMIIMX  IPEACTAaBUTEIEH  KJIACCOB
OPraHUYECKUX BELIECTB.

OKCHEPUMEHTAIBHBIE ~ METOABl  M3Y4YEHUs BEIIECTB M HX
MpPEBpAILCHHI: 03HAKOMIIEHHE C 00pa3laMy OpPraHUYEeCKUX BEIIECTB U
MaTepUalaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX
BELIECTB, HAOIIOACHHE WU ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB IIO
IPEBPALICHUI0 OPraHMYEeCKUX BELIECTB IpPU HAarpeBaHUM (IUIaBJICHUE,
oOyTIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHU psia. MeTtaH u 3TaH
— MPOCTEUIINE MPEACTABUTEIN AJIKAHOB: (PU3UYECKHE U XUMUYECKUE
CBOMCTBa (peaklUMM 3aMELIEHUS U TOpPEHHs), HaXOXKJECHUE B IMPUPOJE,
ITOJIyYE€HHUE U IPUMEHECHHE.

AJIKEHBI: COCTaB MW CTPOEHUE, TOMOJIOTHYECKHU psn. OTHUIEH U
OPONWIEH — TMPOCTEHIINE MPEACTaBUTEIN aJIKEHOB: (U3UUECKUE WU
XUMHUYECKHE CBOWCTBAa (peakUuMu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS,
rUApaTalyy, OKUCIEHUS U OJMMEPHU3ALINHN ), TOJIyYeHHE U IPUMEHEHHUE.

Ankaguensl: OyrtagueH-1,3 u metwnOyraguen-1,3: crpoeHue,
BOKHEHIIME XUMHYECKUE CBOWCTBA (peakius MOJIUMEPU3ALNH).
ITonydeHne CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKUHBL: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUECKUN PSI.
AneTunes — NpOCTEUIINKA MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHUE,



buznyeckne W XMMHYECKHWE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIOTeHUPOBAHUS, TUAPATALIUN, TOPEHUS), TIOTYUYECHHUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (QU3NYECKHE U XUMUYECKUE
CBOMCTBa (peakuuu TaJOT€HUPOBAHUS W HUTPOBAHUS), IOJIY4YEHHE U
npuMeHeHue. Tonyon: cocmag, cmpoenue, @usuueckue u Xumuieckue
ceolicmea (peakyuu 2an02eHUpoOBanus U HUMPOBAHUs), NOTYYEHUe U
npumenenue. TOKCHUHOCTh apeHOB. ['eHeTMyeckas CBSI3b MEXKIY
YTJIEBOAOPOIAMH, IPUHAUICKALIMMHI K Pa3IMYHbIM KJIACCAM.

[IpupoaHbple HCTOYHMKM YIieBOAOpPOaOB. Ilpuponsslii 133 wu
nonyTtHele HedTaHble Ta3pl. Hepte um e€ mpoucxoxaeHue. CrnocoObl
nepepadoTKu HeTH: MEPETOHKA, KPEKHHT (TepMUYECKUA,
KaTaguTuueckui), nuponus. Ilpoayktel mnepepaboTku HedTH, UX
IPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObiTy. KaMeHHBI yroiab u
IPOIYKTHI €r0 nepepadOTKH.

OKCHepUMEHTAIIbHBIE ~ METOAbl ~ WM3YYEHUs BEIIECTB M HX
MpPEBpAIlCHHI: O3HAKOMJIEHHME C O00pa3lamu IJIaCTMAacC, KaydyKOB U
pe3unsbl, komwekuuu «Hedts» u «Yroiawp», MoIenupoBaHHE MOJEKYJ
YIJIEBOJAOPOIOB U TAJIOr€HONPOU3BOJAHBIX, MPOBEICHUE NPAKTUYECKON
pabOoThI: MOJIYyYEHHUE ITUIIEHA U U3YYEHUE €TO CBOMCTB.

Pacuérnrle 3agadn.

Brluucienust no ypaBHEHHIO XUMUYECKOM peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKLIUU 110 U3BECTHBIM
macce, 00bEMY, KOJMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MPOJIYKTOB PEAKLINH).

Kucaopoacoaepxxamme opranudeckune coeJUHEHUS

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHHUE,
¢u3nyecKre U XUMUYECKUE CBOMCTBA (PEAKIIMY C aKTUBHBIMU METAJUIAMH,
raJIor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BoaopoaHble CBs3U
MEXKJy MOJIEKYJIaMH CHOUPTOB. JlelicTBME MeETaHOJla W JTaHOJIA Ha
OpraHu3M YEJOBEKa.

MHOroaToMHbl€ CIUPTHI. DTUICHIJIMKOIb W INIMLIEPUH: CTPOCHUE,
¢u3nyecKkue U XMMHUYECKUE CBOMCTBA (B3aMMOJEUCTBUE CO IIEIOYHBIMU
METaJUlaMH, KadyeCTBEHHAsh pEaklUus Ha MHOTOAaTOMHBIE CIUPTHI).
JlelicTBUE Ha oOpraHu3M 4YejoBeka. [IpuMeHeHue riaMuepuHa W
STUJICHIJIUKOJISL.

®deHo: CTPOCHHUE MOJIEKYJIbI, (PU3UUYECKHUE U XMMHUYECKHE CBOMCTBA.
Tokcuunocts (penona. [lpumenenue penona.




Anpnerusibl U kemousvl. POpMaANBAETHI, AUECTAIBIETU: CTPOEHUE,
buznueckne W XUMHYECKHE CBOWCTBAa (pEakIUU OKHUCICHUS U
BOCCTaHOBJICHUS, KAYECTBEHHBIE PEAKIIUH), TOJTyYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHAs U
YKCYCHasi KHCIJIOTBL: CTPOEHHE, (PU3MYECKHEe M XHUMHYECKUE CBOMCTBA
(cBoiicTBa, OOmMKE M KiIacca KHUCIOT, PEaKIus OSTEepUPUKAINN),
noylydyeHue M npuMeHeHue. CTeapuHOBasi U OJEUHOBAs KHUCIOTHI Kak
MIPEACTABUTENM BBICIIUX KapOOHOBBIX KMCIOT. MbUIa KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOILIEE ACHCTBHUE.

Cnoxuele d3Qupel Kak MPOU3BOJIHBIE KAapOOHOBBIX  KHUCIOT.
I'upponus cnoxubix 3¢upoB. Kupel. I'maponus xupos. IIpumeHeHue
AKUPOB. bronornueckas poJib )KUPOB.

VYrieBoapl: cocraB, KiacCU(pUKAIMS YIJIEBOJAOB (MOHO-, IU- H
noscaxapuabl). [1oko3a — mpocTedmii MoHOcaxapua: OCOOEHHOCTH
CTPOCHHSI  MOJIEKYJbl, (U3NYECKHE U  XHUMHYECKHE  CBOWCTBA
(B3aumogeiicteue ¢ ruapokcugom wmeau(Il), okucienne amMuadyHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIIOKO3bI),
HaXOXJE€HWE B NpUpPOJE, NpPUMEHEHHE, OHoJoruuecKkas podib.
@ortocuHTe3. PpyKTO3a KAK U30MEP ITHOKO3BI.

Kpaxman w nemmonosa kak nOpupoaHble moauMepbl. CTpoeHue
Kpaxmaia M Ueuiono3bl. Duznyeckue u XUMHYECKUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaYECTBEHHAs PEAKIIUsI C UOJOM).

OKCHNEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHS BEIIECTB M  UX
MIpEBPAILICHUIA: IIPOBEJCHNUE, HaOI0IeHUE 151 ONMCaHHE
JE€MOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OoKucieHue »dtaHona okcuaoM Menu(Il)),
MHOTOATOMHBIX CIUPTOB (B3aUMOJACHCTBUE TIIMIIEPUHA C THAPOKCHUIIOM
Menu(Il)), anpaerugoB (OKHUCICHHME aMMHUAYHBIM PAacCTBOPOM OKCHJIA
cepebpa(l) m rugpoxcumom wmenu(ll), B3ammopeiicTBue Kpaxmana c
MOJIOM), TIPOBEJECHHE IMpaKkTU4YecKol palboThl: CBOICTBa pacTBOpa
YKCYCHOM KHCJIOTBI.

PacuérHble 3agaum.

Boeluucienust no ypaBHEHHIO XUMUYECKOUN peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa PEAKLUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MIPOJIYKTOB PEAKIIUN).

A3oTrcoaeprkane OpraHu4eckue COeIMHEHHUS.



AMUHOKUCIOTBI Kak amM(OTEepHbIE OPTraHUYECKUE COCIUHEHUSI.
®usznyeckre M XHWMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha IpUMEpe
riuuuHa). buonoruueckoe 3HaueHne aMuHOKUCIIOT. [lenTuapt.

benku Kak MpUPOIHBIE  BBICOKOMOJIEKYJISIPHBIE — COEIMHEHMS.
[lepBuuHas, BTOpHYHAs M TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHE
CBOMCTBa O€IKOB: TMAPOIN3, JACHATypalus, KaueCTBEHHbIE PEaKIMU Ha
Oenku.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4Y€HUs BEIIECTB M HX
IpeBpalleHU: HaOIIOJEHNE U ONKUCAHUE JIEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OENKOB MMPU HATPEBaHUH, [BETHBIE PEAKIIUU OETIKOB.

BbicokoMouiekyJIsIpHbIE COeIUHECHUS

OCHOBHBIE TOHATHS XWUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNHY,
CpelHsAsl  MOJeKyJsipHas  Macca. OCHOBHBIE  METOJBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI — NOJINMEPHU3ALIHS u
MOJIMKOH/ICHCALIHSL.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IpeBpalleHUl:  O3HAKOMJIEHME C  o0pa3llaMd  OPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmsanust MeXXnpeIMETHBIX CBA3€U IIPU U3YUEHUN OPTaHUYECKON
xumMuM B 10 Kjacce oCylIeCTBISETCS Yepe3 MCIOJb30BaHUE KaK OOLIUX
€CTECTBEHHO-HAYYHBIX IIOHATUM, TAaK MW TOHATHH, SABIISTFOLIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC MOHSATHS: SIBICHHUE, HAYYHBIN (DaKT,
TUIOTE3a, 3aKOH, TEOpus, aHajliu3, CHUHTE3, Kiaccudukams,
IIEPUOIUYHOCTB, HaOJII0/IeHUE, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJEJIMPOBAHUE.

du3uka: maTtepus, SHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa,
HPHEPreTUUECKU YpPOBEHb, BEIIECTBO, TeJO, OOBEM, arperatHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIINYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranusme, (HOTOCHHTE3, OMOJIOTHYCCKA AKTHBHBIC BemecTBa (OCNKH,
YTIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepalibl, TOPHbIE MOPOJbI, MOJIE3HBIE MCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.



TexHomorus: IMUIICBBIC IMPOAYKTBI, OCHOBbBI PpPalMOHAJIBHOI'O
IMUTaHuA, MOKIHUEC CpCACTBaA, JICKAPCTBCHHBIC KW  KOCMCTHUYCCKHUC
Inpceraparsl, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUH eMEHT. ATOM. fnpo aTtoMa, U30TONbI. DIEKTPOHHAS
0001104YKa. DHEPreTHYeCKre YpoBHU, OypOBHU. ATOMHbBIE OpOUTaIH, S-,
p-, d- osnementhl. OCOOEHHOCTH pacHpeleieHUs DJIEKTPOHOB IO
opOuTaisiM B aroMax »AJIEMEHTOB TIEPBBIX YETHIPEX TEPHUOJIOB.
DneKTpOoHHAasi KOHPUTYpalusi aTOMOB.

ITepuonnueckuii 3akoH u Ilepumogmyeckas cucTEMa XHUMHUYECKUX
snementoB J[. M. Menneneea. CBs3b MNEPUOIUYECKOTO 3aKOHA H
ITepunoanueckont cucrembl xumuueckux 3iementoB 1. M. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHYECKHX OJJEMEHTOB M 00pa3yeMblX HMHU MPOCTHIX U
CJIO’KHBIX BENIECTB IO TPyIaM U NepuogaM. 3HAYEHHUE MTEPUOIUIECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHnue BeniecTBa. XMMUYECKas CBSA3b. BB XUMHUUYECKOU CBSI3U
(koBajJieHTHasi HEMOJIsIpHAsE MW TIOJsIpHAs, WOHHAs, METAJUTUYecKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHYECKOMW CBS3M (OOMEHHBIN
U JIOHOpHO-aklenTopHbii). BomopoagHas  cBs3b.  BalleHTHOCTD.
DneKkTpooTpulaTenbHoCcTh. (CTeneHb OKuciaeHus. OHBI: KaTHOHBI U
AHUOHBL.

BemecrBa MONEKYIAPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbl KPUCTAUIMYECKUX PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTATUIMUYECKON PEIIETKH.

[Tonsatue o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE
pacTBOpbl. MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHunid. HomenknaTtypa
HEOPraHMYECKUX BEHIECTB. [ eHeTMYecKas CBS3b HEOPraHUYECKUX
BEIIECTB, IPUHAJICKAIINX K PA3JIMYHBIM KJIACCAM.

Xumuueckas peakuus. Kiaccudukanus XUMHUYECKHUX peakivil B
HEOPraHMYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl



BEIIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS YHEPTUHN MPU XUMUYECKHUX
peaKIusx.

CkopocTh peakmuu, €€ 3aBUCHMOCTh OT pPa3IMYHBIX (DAKTOPOB.
OGpaTuMble peakiuu. XUMHYECKoe paBHOBecHe. DaKTOpbl, BIUSIONINE
Ha cocTosiHUE Xumuueckoro pasHoBecud. [Ipunnun Jle [laTense.

OnekTpoiauThueckas — auccorumanus. CuibHble U cja0bie
aneKTpoauThl. Cpea BOAHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHasl,
IIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

OKCIepUMEHTaIbHBIE ~ METOJbl  W3YYEHHsS  BEIIECTB U  UX
npeBpaiieHuit: aeMoHcTpanusi Tabmui «llepuonnueckas cucrema
xumuueckux siemMeHTtoB [[. WM. MeHnneneeBa», usydeHHe MOJENIEH
KPUCTAJUTUYECKUX PEIIETOK, HaOIIFOCHHE u OITMCaHue
JEMOHCTPAIIMOHHBIX M JJA0OPAaTOPHBIX OMBITOB (Pa3JIOKEHUE TMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUHU KaTaJIM3aTOpPa, OMPEACICHUE CPEJIbl pACTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCAILHOIO MHIAUKATOpPA, PEAKI[MU HOHHOIO
oOMeHa), MpPOBEJCHUE MPAKTHUYECKOH paboThl «BiusHHE pa3TudHBIX
(haKTOPOB Ha CKOPOCTh XUMUYCCKOU PEAKITUI.

Pacuérnbie 3anaun.

Pacuétel Mo ypaBHEHMSIM XUMHUYECKUX pPEaKIUi, B TOM YHCIE
TEPMOXUMUYECKUE PaCU€Thl, PaCUEThl C UCIOJIb30BAaHUEM TOHSATHUS
«MaccoBas JI0JIs BEIICCTBaY.

Heoprannyeckasi xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xumudeckux anemeHToB [[. Y. MennmeneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. PU3NUYECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAJIOB
(Ha mpuMepe KUCIIopoa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TAJIOTEHOB, CEPBHI,
azota, ¢docdopa, yriepoga W KPEeMHHUS) U HX COCAUHEHUH (OKCHIOB,
KHCJIOPOACOICPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHECHHUI).

[IprmMeHeHne BaXKHEUIIIMX HEMETAIIOB M MX COCAUHECHUH.

Meramnbl. Ilomoxkenue wetaiwuioB B Ilepuognueckorl cucreme
xumuueckux sneMeHTtoB [[. M. MennaeneeBa. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000J04YeK aToMoB MerauioB. OOmme ¢uznueckue
cBoiicTBa MeTauioB. CIulaBbl METAIIOB. JJEKTPOXMMHUYECKUN PsiJI
HaNpsKEHU METAJLIOB.



XUMUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUM, Kalui,
KaJbI[U{, Mar"Hui, ajJlOMUHHUM, LHUHK, XpOM, 3>K€JIe30, Mellb) U HX
COCIMHCHUU.

OO6mue crocoObl MmoaydeHus MeTauioB. [IpuMeHeHne MeTauioB B
OBITY U TEXHUKE.

OKCNEPUMEHTAJIbHBIE ~ METOJBl ~ M3YYE€HUS  BEIIECTB H©  HUX
MIPEBPAIICHAUI: M3YYCHUE KOJUIEKINN «MeTauibl U CILIaBB», 00pas3IioB
HEMETAJVIOB, pPEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaOIIOACHUE W
OIMCaHUE JIEMOHCTPAIIMOHHBIX 51 71a00paTOPHBIX OIIBITOB
(B3auMOJEHCTBHE THUIPOKCHJA ATIOMHHHUSI C pPacTBOpaMH KHUCJIOT U
IeJI04eid, KAYECTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérneie 3amaun.

Pacuérel Maccel BeliecTBa WM 00BEMA Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJIHOTO M3 yYacTBYIOIIUX B
peakIy BEIIECTB, pacu€Thl Macchl (00BEMaA, KOJWYECTBA BEIECTBA)
MPOIYKTOB PEAKIIMHU, €CJIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KM3Hb

Ponp xuMum B oOecrieueHUM SKOJIOTHYECKOM, SHEPreTHYeCKOr Hu
MUIIEBOM O0€30MacHOCTH, PA3BUTHU METUIMUHBL [lOHATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 06 OOMMX HAYYHBIX MPUHIIAIIAX MTPOMBIIIIICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MAaTECPUAIOB:  BaXHECHILINE
CTPOUTEIIBHBIE MAaTEpUallbl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPAaCKH,
CTEKJIO, KEpaMHuKa, MaTEepHUAIbl [JIs 3JICKTPOHUKH, HAHOMAaTEpPHUAJIbI,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00pCHHMS.

XuMHsT W 3JI0pOBbE  YEJOBEKA: MpaBWja  MCMOJIb30BAHUA
JIEKapCTBEHHBIX TIPEMaparoB, IpaBuja OE30MaCHOTO HCITOJIB30BAHUS
MpenapaToB OBITOBOM XMMHUU B TTIOBCEAHEBHOM JKH3HHU.

MexrnpeaMeTHbIE CBA3H.

Peanmzanust MeXIpeaMETHBIX CBS3€H IIPU HM3YYEHUM OOIIeH u
HeopraHmdyecko xumMuu B 11 Kilacce OCyIIECTBIAETCA 4epe3
HCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK H
MOHSTUW, SBISIOIIUXCS CUCTEMHBIMH ISl  OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (pakT, TUIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KiIacCu(UKaIMsI, TEPUOJIUUYHOCTD,
HaOJII0JICHHUE, SKCIIEPUMEHT, MOJICJIMPOBAHKE, U3MEPEHHUE, SIBJICHUE.



®dwusuka: Martepus, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH,
HEHUTPOH, WOH, W30TOIl, PaTUOAKTHBHOCTH, MOJICKYJIA, SHEPreTUYCCKUI
YpOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIICCTBA,
bu3nUeCcCKre BETMUNHBI U €IMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHCcTeMa, Ouocdepa, MaKpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEILECTB B OPraHU3ME.

['eorpadusi: MHUHEpaJIbl, TOPHBIC IMOPOJIBI, MOJIC3HBIE MCKOTACMBbIE,
TOTUTUBO, PECYPCHI.

TexHomorus: XWUMHYECKass TPOMBINUICHHOCTb,  METaJLTypIHs,
MIPOU3BOJICTBO  CTPOMTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3SHCTBEHHOEC
MPOU3BOJICTBO,  IHIIEBAs  MPOMBIILICHHOCTh,  (hapMalieBTHIeCKast
MPOMBIIIJICHHOCTh, ~ MPOU3BOJICTBO  KOCMETHYECKHX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasoB, AJIEKTPOHHAS
MIPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110
XM HA BA30OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHMUS
oOyyarolMMuUCs  MporpaMm  cpeaHero  oOmero  oOpa3oBaHus
(IMYHOCTHBIM,  METANpPEIMETHHIM W  TIpeAMeTHbIM).  HaydHo-
METOJMYECKOW OCHOBOHM i1 pa3padOTKU IUJIaHUPYEMBIX pE3yIbTaTOB
OCBOGHHUSI TPOTpaMM  CpeaHero oOmero oOpa3oBaHUS  SIBISIETCS
CUCTEMHO-IEATEIbHOCTHBIA MTOAXO/.

B cOOTBETCTBHHM C CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B
CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHUSD» Ha
YpPOBHE CpeIHEro OoOImero o0pa3oBaHUS BBIJCICHBI  CIIEIYIOIINUE
COCTABJISIOLIHE:

OCO3HaHUE 00y4JaroIIMMUCS POCCHUICKOU rPa)KJaHCKOMU
HUJICHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTU U
CaMOOIIPEACIICHUIO;

HAJIMYME MOTUBAILIMU K 00YYEHHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUH JINYHOCTH Ha
OCHOBE KJIFOUYEBBIX LICHHOCTEW U UCTOPUUECKUX Tpaauluii 0a30BOil HaAyKU
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B
cBOEi NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
IPUCYIIMMHU LEJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJOTUYECKON KYJIBTYphl U CIIOCOOHOCTH
CTaBUTb LEJU U CTPOUTH )KM3HEHHBIE TIAHBI.

JIM4HOCTHBIE  pe3yJbTaTbl  OCBOEHUS  mpeaMmeTa  «XUMUs»
JOCTUTAIOTCSI B €IUHCTBE Y4EOHON M BOCHUTATEIBbHOM JEATEIBHOCTH B
COOTBETCTBUM C T'yMAaHMCTHYECKHUMH, COLIMOKYJBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU W HJ€alaMH POCCUHCKOrO TpakIaHCKOIro
oOriecTBa, MPUHITHIMU B OOIIIECTBE HOPMAMH U MPaBUIAMH TTOBEACHMUS,
CHOCOOCTBYIOLIMMHU  MpolleccaM  CaMONO3HAHUs, CaMOpPa3BUTUA H
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YUYaOIIUXCSL.

JIMYHOCTHBIE PE3YNIBTATHI OCBOCHHUSI IPEAMETA «XUMUS» OTPAXKAOT
c(OPMHPOBAHHOCTh  OIBITA  [MO3HABATEIBPHOW W  MPAKTHICCKOM



JEATENHPHOCTH OOYYArONIUXCsl M0 peaju3alii MPUHATHIX B OOIIECTBE
IIEHHOCTEM, B TOM UKCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI OOYyYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpaB H
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSJIKY;

MpEJCTaBICHUS O  COLMAIbHBIX  HOpMax W MpaBUjax
MEKJIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH IIPHU
CO3/IaHUU Y4YEOHBIX MPOEKTOB, PEHICHUU Y4EOHBIX W TO3HABATEIbHBIX
3a/1a4, BBHIMOJHEHUHU XUMHUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JTOTUKY
M apryMeHThl JIpyTUX TpHU aHaJM3€ pa3JIMYHbIX BHJIOB Yy4eOHOU
NEATEIbHOCTH;

2) IaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO
OTE€YCCTBECHHON XUMUH;

YBOXEHUST K TMPOIECCY TBOpUYECTBA B O0JACTH TEOpUU H
MPAKTUYECKOIO0 MPUMEHEHUSI XUMHUHU, OCO3HAHUSL TOrO, YTO JOCTUKEHUS
HAyKd €CThb PE3yJbTaT JUIMTEIbHBIX HAOMIOJIEHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX MTOMCKOB, TOCTOSIHHOIO TPYAa YUE€HBIX U MIPAKTUKOB;

WHTEpEeca U TI03HABaTEJbHBIX MOTHUBOB B TIOJYy4YCHUU U
MOCJIeyIONEM aHau3e HWHPOPMAIIMK O TEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTECYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallUU, CBSI3aHHBIE C XUMUYECKUMHU
SABJICHUSAMHM, W TPUHUMATh OCO3HAHHBIE PEUICHUSA, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHWE U TMOCTYINKH CBOUX
TOBAPUILEH C MO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
MOCJEACTBUM 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMaHUsI LIEHHOCTEH 3JI0pOBOTr0 M 0e30macHoro odpasa >KW3HH,
HEOOXOJIUMOCTH  OTBETCTBEHHOT'O  OTHOILIEHHSI K  COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO;

coOMIo/IeHrs TpaBWiI OE€30IacHOTO OOpallleHUs C BEIIeCTBaAaMHU B
OBITY, IOBCETHEBHOW KU3HU U B TPYI0BOH JCSATEIBHOCTH;



MMOHUMAaHUS IICHHOCTH TIPaBUJI WHIUBHUIYAIBHOTO U KOJJIEKTUBHOTO
0€30macHOTo MOBEJACHUS B CUTYAIHIX, YTPOXKAIONIUX 3/I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHUSI TMOCJHEACTBUI W HENPUSITHS BPEIHBIX MPUBBIYEK
(ynotpeOsneHust anKoroJsi, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHON KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIBCKOM
JeSTEILHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM W APYrHX BHAAX
NeSITENbHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE YYaCTHE B PEIICHUH TMPAKTUYCCKUX 3a]1a4
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCUil pazIuyHOro
po/ia, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHHUM IO
XUMUHU;

YBOXKEHUS K TPYOdy, JIOIIM Tpyda € pe3yibTaTaMm TPYyJAOBOU
NEeSATENHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHAYaTIbHOU TPACKTOPHUU
obpazoBaHus, Oyaymiedr mnpodeccud W peaausalud  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIeCO00pa3HOr0 OTHOILIEHUST K MPUPOJE, Kak
MCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa dKOJOTHYSCKUX TMPoOieMm,
BIIUSIHUST SKOHOMHYECKHX IIPOIIECCOB HAa COCTOSHHUE TMPUPOTHON U
COIIMAJIbHOM CPEeJIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JTOCTUKEHUN XUMHH
JUISl pEIICHUS] BOIIPOCOB PAIMOHAIBLHOTO MTPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBHM, TPUHOCIIIUX BPEI OKPYKAIOMIECH
NPUPOJHOM  Ccpele, YMEHHS MPOTHO3UPOBATH  HEOJArONpHUATHHIE
AKOJOTUYECKUE  TOCIEACTBUS  MNPEANPUHUMAEMBIX  JIEUCTBUM U
Mpea0TBpaiaTh UX;

HaJUYHsI Pa3BUTOTO AKOJOTHYECKOTO MBIIIICHUS, DKOJIOTHICCKOMN
KyJIbTYpbI, OTBITa JESITCIBHOCTH SKOJOTHUECKOW HaNpPaBJICHHOCTH,
YMEHUSI pyKOBOJICTBOBATHCS UMHU B TIO3HABATEIHHON, KOMMYHUKATUBHOMN
U COLMAJIbHOM TpaKTUKE, CIHOCOOHOCTM M  yMEHHUS  aKTUBHO
MIPOTUBOCTOSATH UJCOJIOTHH XeMOhoOuH;

7) HUEHHOCTH HAYYHOI'O NMO3HAHMS:



c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pOJIk B
(GbOpMHUpPOBAaHUM  PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHHUU
LEJOCTHOTO TMPEJICTABICHUA 00 OKPYXAIOIIEM MHUPE Kak O €JIUHCTBE
MPUPOJBI M YEJIOBEKA, B NMO3HAHWHM NPUPOJHBIX 3aKOHOMEPHOCTEM U
pEIIeHUH MPoOJIeM COXPaHESHUSI IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JUJISI COBPEMEHHOM
UMBUJIA3ALMU: B €€ TYMAaHUCTUYECKON HAIPABJIEHHOCTH U BAXKHOM POJIA B
CO3/IaHUM HOBOM 0a3bl MaTEPUAIBHON KYJIbTYpPBhI, PEIICHUH TJIO0ATbHBIX
mpoOjeM  YCTOWYMBOTO  pPa3BUTHS  YEJIOBEUECTBA —  CBHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM M IKOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU
MEJUIIMHBI, 00ECIIEYEHUN YCJIOBHUM YCIEIIHOTO TPYyJla U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXJA0r0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMMAaHHUS  CYIIHOCTH
METOJIOB  TIO3HAHWS, MCIOJB3YEMBIX B  €CTECTBEHHBIX  HAYKax,
CIIOCOOHOCTH HCIIOJb30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a W
OOBSICHEHMSI SIBJICHUI OKpYKAIOIIEro MHpa M MPOUCXOIANIUX B HEM
W3MEHEHUHN, yMEHUsSl JleJlaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE
HAay4YHBIX (AKTOB ¥ WMEIOMMXCA MJAaHHBIX C IETBI0 TOYYCHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HMCIOJIb30BaTh XMMHUYECKUE 3HAHUS
JUTS petieHust mpo0sieM B pealibHbIX KU3HEHHBIX CUTYaIIHIX;

MHTEpEeCA K TO3HAHUIO U UCCIIEI0BATEIIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY TTOJIyYEHHUIO HOBBIX 3HAHUH MO XUMHHU B
COOTBETCTBHUHM C KU3HEHHBIMH MMOTPEOHOCTAMY;

MHTEpEeCca K OCOOCHHOCTSAM TpyJda B pa3auyHbIX cdepax

npodeccroHaNTbHOM e TETHbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yiabTaTbl OCBOCHUS Y4YEOHOro Ipeamera
«XuMUs» Ha YPOBHE CPEHEr0 00IIEero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIe 711 (OPMUPOBAHHSI MHUPOBO33PEHUSI OOYUAIOIIUXCS
MEXIUCUUIUIMHAPHBIE  (MEXIPEAMETHBIE) OOILEHAyYHbIE IOHSTHS,
OTpaXXalIllMe LEJOCTHOCTh HAyYHONW KapTUHBI MHpa U CHEUUPUKY
METOJIOB TO3HAHMS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, JHEPrusi, SBICHUE, TMPOIECC, CHUCTEMa, HAY4YHBIA (aKT,



MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEIOBAaHUE,
HaOII0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIE yueOHbIe nercTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKAaTUBHbBIE, PErYJISTUBHBIE), oOecreunBaroue (HhopMupoBaHue
(GYHKIIMOHATBPHOW  TPAMOTHOCTHM M COIMAIBHOM  KOMIETCHIIMH
00yyJaroIuxcs;

CIIOCOOHOCTD 00ydarmuxcs UCII0JIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIE
yueOHbI€ AEUCTBUS B T03HABATEIBHON M COLMAIBHOM MPAKTHKE.

MeTtanpenmeTHbie pe3yNIbTaThI OTpaXKaroT OBJIQJICHHE
YHUBEPCATHbHBIMUA YYCOHBIMU MMO3HABATEIHHBIMUA, KOMMYHUKATUBHBIMH U
PETYJIATUBHBIMU JIEUCTBUAMHU.

OBiajeHHe YHMBepPCAJIbHBIMHM Y4eOHBIMH IO3HABATEJIbHbIMH
NEeHCTBUAMM:

1) 6a30BbIe JIOTHYeCKHE IeHCTBUSA:

CaMOCTOSITENIbHO (OPMYIMPOBATh U aKTyaIM3UPOBATH MPOOIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPE/EIIATh LIENU JEATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU
UX  JOCTWXEHHUS, COOTHOCUTb  pE3yJbTaThl  JIEATENbHOCTH  C
MOCTaBJICHHBIMHU IETISIMH;

WCIIONb30BaTh TMPU OCBOCHUU 3HAHUM MPHEMBI JIOTUYECKOTO
MBIIJIEHUSI —  BBIAEIATh  XapaKT€pHble MPU3HAKM TOHIATUH U
yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIHNE
MOHSTHS JUTsI OOBSCHEHUS OT/ICIbHBIX (DAKTOB U SIBICHUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUU I KJIacCU(UKAIIMK BEIIECTB U
XUMHUYECKUX PEaKILINi;

yCTaHaBJIMBATh IPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
M3y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXKACHHS (MHIyKTHUBHBIC, NEAYKTHUBHBIC,
[0 aHaJOruM), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHs] B
paccMaTpuBaeMBbIX SIBJICHUSIX, (POPMYJIMPOBATH BHIBOIBI U 3aKIIOUCHHUS;

OPUMEHSTh B IIPOLECCE IIO3HAHUS, MHCIONb3yEMble B XUMHUU
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, IPe0OpPa3OBbIBATh MOJIEIbHBIE
MPEJICTABICHUS] — XUMHUYECKHI 3HAK (CHMBOJ) DJIEMEHTAa, XUMHYECKas
dopMyIa, ypaBHEHHUE XMMHUYECKON PEAKIMH — MPH PELICHUH Y4eOHBIX
MO3HABATEJIbHBIX W MPAKTHYECKUX 3a7ady, MPUMEHATh Ha3BaHHBIE
MOJIETIbHBIE TIPEACTABICHUS [UIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB M XUMUYECKUX PEAKIUH.



2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUSA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO I[I03HAHUS BEUIECTB U
XUMHUYECKUX PEaKITnii;

dbopMynupoBaTh LETUW M 3aJladyd  HCCIEJOBaHUS, MCIOIb30BATh
MOCTaBJICHHBIE W CaMOCTOSITENFHO CQOPMYIUPOBAHHBIE BOMPOCH B
KauyecTBe WMHCTPYMEHTA TO3HAHUS W OCHOBBI A (popMUpOBaHUS
TUTIOTE3BI TT0 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CYXKICHU;

BIIAJICTh  HAaBBIKAMU  CAMOCTOSITEJILHOTO  IJIAHUPOBAHUS U
MPOBEICHUS YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOMIoAaTh 32 XOJOM IpOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €0
pe3ynbTar, (GopMyaupoBaTh OO0OOMIEHHUS W BBIBOJIBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN
OTU€T O MPOJIeNIaHHOM padoTe;

MpUOOpETaTh OMBIT YUSHUUECKONU MCCIIEI0BATEIBLCKON U MTPOCKTHOM
NEATENBHOCTH,  TPOSIBIATH  CIHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/ad,
MIPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHMUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOUYHUKAX MWH(DOpMAIuu (Hay4yHO-
MOMyJIsIpHAsl JINTepaTypa XHMHYECKOTO COJCP)KaHUS, CIIPABOYHBIE
nmocobusi, pecypcbl  MHTepHeTa), aHaIU3UpPOBaTh  HHQPOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOpPM TpeacTaBiICHUs, KPUTHUYECKU OIICHUBATH €€
JIOCTOBEPHOCTH M HEPOTHUBOPEUNUBOCTH;

(GbopMyIHUpOBaTh 3alPOCHl M MPUMEHSATH Pa3IUIHBIC METOABI IIPH
MOMCKEe W OTOOpe wWHPOPMAIMK, HEOOXOMUMON JIS BBITOTHCHUS
y4eOHBIX 3a/1a4 ONpPeIeIEHHOTO THIIA,

puoOpeTaTh OTIBIT UCITIOJIb30BAHUS nH(}OpMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN 1 PA3JIUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBHIOMPATh ONTHUMANTBHYIO (DOpMY TIPEICTaBICHUS
uHpopmaruu (cxembl, Tpaduku, AUArpaMMbl, TaOIHUIBl, PUCYHKH U
Apyrue);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEJICTBA MpU paboTe C
XUMUYCCKON MH(POpMAIMEH: MPUMEHATh MEKIIPEAMETHBIC ((hHU3UIecKue
M MaTeMaTH4YeCKHe) 3HaKH W CHUMBOJBI, (Qopmysbl, aOOpeBHATYpHI,
HOMEHKJIATYypPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE
CpelcTBa HATJISIAHOCTH.



Osianenne YHHUBEpPCAJIbLHBIMH KOMMYHHKATHUBHBIMH
JeliCTBUSIMU

3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYXJIaeMOM TEeMBI B XOe
Yajgora W/WIM JTHUCKYCCHUHU, BBICKA3bIBaTh HJICH, (POPMYJIHUPOBATH CBOM
MIPEIOKCHHUS OTHOCUTETHHO BBITTOJTHEHHS TPE/TIOKEHHON 3a1a49H;

BBICTYNMaTh C TMPE3CHTAMEH  Pe3yJbTaTOB  TMO3HABaTEIHHOM
NEATENHHOCTH, TIONYYCHHBIX CaMOCTOSTEIBHO WM COBMECTHO CO
CBEpCTHHKAMH IIPH  BBIMIOJHEHUM  XHUMHYECKOTO  DKCICPUMEHTA,
MPaKTUYECKON PabOTHI IO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3anu  y4eOHOro TIpoekTa ©  (OPMYJIHPOBATh BHIBOABI IO
pe3ynbTaTaM  TMPOBEACHHBIX HWCCIACAOBAHMN TyTEM  COTJIACOBAHUS
MTO3HITUHI B X0J1€ 00CYKICHUS 1 0OMEeHa MHCHUSIMH.

OBJjiaieHne YHHBEPCATbHBIMH PEryJsiTUBHbIMHU 1€ CTBUSAMM:

CaMOCTOSITEIBHO IJIAaHUPOBATH U OCYILIECTBIISITH CBOIO
MMO3HABATEIbHYIO JICSITEIbHOCTh, ONpenensis e€ TIenum | 3aJayd,
KOHTPOJMPOBaTh M TI0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeJylaraéMblii - aITOPUTM  JEWCTBUH TIPH  BBITIOJHEHUM YYEOHBIX H
HCCIIeIOBATENIbCKUX 3a7a4, BbIOMpaTh Hanbojee 3(p(EKTUBHBIM CIIOCOO
WX peleHuss ¢ y4€TOM IOJyYeHUs HOBBIX 3HAHUM O BEIIECTBAaX H
XUMUYCCKUX PEAKITUSX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE
caMOaHaJIn3a U CAaMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMUsDH
OTpPaXKaroT:

c(hOpPMHPOBAHHOCTH TPEICTABIICHUN O XUMUYICCKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XUMHUHU B MIO3HAHUU SIBIICHUHN
npuposbl, B (POPMUPOBAHUU MBIINUICHUS W KYJbTYpPhl JUYHOCTH, €€
(YyHKIMOHATIBLHOM ~ TPaMOTHOCTH,  HEOOXOJUMOW  JJIsi  peIICHHS
MPaKTUYECKUX 3aJlad M JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHH, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIOIINE  MOHATUS  (XUMHUYECKUH  DJIEMEHT,  aToM,
AJIEKTPOHHAs 00004Ka aToMma, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas dopmyna



(pa3BépHyTass W COKpaliéHHas), MOJb, MOJSpHAs Macca, MOJISIPHBIN
00BEM, YIJIepoAHbIA CKelleT, (yHKUHOHANbHAs Tpynmna, pajaukal,
U30MEPUS, U30MEPBI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOAOPOIBI,
KUCJIOpOA, UM  a30TCOACp)KAIUUE COCAUMHEHMs, MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIUHEHHS); TEOPUH H
3aKOHBI (TEOpHUsi CTpOoeHus opraHuyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPAHEHHS MAaCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3bIK  XUMHUH; MHPOBO33PEHYECKUE 3HAHHUs, JIEXKallue B OCHOBE
[IOHUMAHUSA [PUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHUX SIBICHUM,
dakToNornuecKue CBEIEHUS O CBOWMCTBAaX, COCTaBe, IMOJYYCHUU U
0€30MMacHOM HCTIOIb30BAHUH BaAKHEHIIIMX OPTAHUYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKa;

c(OPMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTEpHbIE IMPU3HAKU
IIOHATH, yCTaHaBJIMBATh ux B3aUMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIIME TIOHATHA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U
MPEBPALIEHUN OPTaHUYECKUX COCTUHECHUM;

COPMUPOBAHHOCTh ~ yYMEHMH  HUCHOJB30BaTh  XUMHYECKYIO
CUMBOJIUKY JUI1  COCTAaBJICHUSA MOJIEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BEépHyTOM, COKpalIEHHOW) (OpMYya OpraHMYECKUX BELIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIUM, H3TOTABIMBATH MOJCIH MOJIEKYJI
OpPraHMYECKUX BEHIECTB JUIS WJUIFOCTPAUMU MX XHMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OPMUPOBAHHOCTh YMEHMW YCTaHABIMBAaTb IPHUHAJJIEKHOCTD
M3YYCHHBIX OPraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHUIO K
oTnpeaenéHHOMY KIIacCy/TpyIIe COeIUHEHUN (YTIIeBOAOPOIBI, KHUCIOPOI
U a30TCOJEpXkallUe COCIUHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS),
JaBaTh UM Ha3BaHus 1o cucremarudeckor HomeHkiatype (IUPAC), a
TaKKe NPUBOAUTH TPUBHUAIBHBIC HA3BAHMUS OTHACIBHBIX OPraHUYECKUX
BELIECTB (ITWJIEH, MPONWIEH, alETUJIEH, 3TWJICHIJIMKOJIb, TJIULIEPHH,
¢deHosn, Gopmanbaerus, aleraibAerui, MypaBbUHAas KHUCIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, GPYKTO3a,
Kpaxmall, LIeJUII0JI03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OTPEACISATH BHUIBI XUMHUECKON CBSI3U
B OPraHUYECKHX COCTMHEHUSIX (OIMHAPHBIE U KPATHBIE);

COPMUPOBAHHOCTb yYMEHHSI MPUMEHSTh IMOJIOKEHUS TEOPHH
CTpoeHMsI opraHudeckux BemiectB A. M. byrtnepoBa 11st 0O0bscHeHUs
3aBUCHUMOCTH CBOMCTB BEIECTB OT HMX COCTaBa U CTPOCHHUs; 3aKOH
COXpPaHEHMS MacChl BEIIECTB;



c(hOpMHPOBAHHOCT, YMEHUW XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢U3MYeCKue W XHMHYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, OSTaH, JTHJICH,
MpONMJICH, aleTwieH, OyraaueH-1,3, wmetunOyraaueHn-1,3, OeH3oul,
METaHOJI, 3TAaHOJ, ATWICHIJIMKONb, TIWIEPUH, (DEHOJ, aIeTaabJCTH/I,
MypaBbUHAasi W YKCyCHasi KHUCJIOTBI, IJIFOKO3a, Kpaxmall, IeJIII0JI03a,
aMUHOYKCYCHasi KUCJIOTa), WTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEKIY
HAMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKUUN C
MCII0JIb30BAaHUEM CTPYKTYPHBIX (HOpMYIT;

cOPMHPOBAHHOCT,  yMEHHUS  XapaKTepU30BaTb  HCTOYHUKH
YIJIEBOJOPOAHOTO ChIpbs (HE(PTh, MPUPOIHBIN ra3, yrolib), CIOCOObI UX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(OPMUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  BBIYUCICHHUS  TIO
XUMUYECKUM YpaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOTO
BCIIECTBA WJIM TIPOAYKTa pPEaKIWH IO HM3BECTHBIM Macce, 00bEéMY,
KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA NMPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUN BJIQJE€Th CHUCTEMON 3HaHUU 00
OCHOBHBIX METO/IaX HAYYHOI'O IMO3HAHUSA, UCIOJb3yEMbIX B XUMHUU MpU
M3Y4YCHUU BEUIECTB M XMMHUYECKUX SIBICHUH (HAOIIOJeHUE, U3MEPEHUE,
AKCIEPUMEHT, MOJICIUPOBAHKE), UCIIOIH30BaTh CUCTEMHbBIE XUMUYECKUE
3HAHUA JJIs NPUHSITUSL PEUIICHUA B KOHKPETHBIX JKM3HEHHBIX CUTYalUSIX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOJaTh MpaBUJia IOJIH30BAHUS
XUMUYECKON TMOCyoi ¥ Ja0OpaTOPHBEIM O0OpYJIOBaHHEM, a TaKKe
mpaBujia oOpaIieHus ¢ BEIEeCTBAaMH B COOTBETCTBUH C MHCTPYKITUSAMU T10
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB;

chOPMUPOBAHHOCTh ~ YMEHUM  IUIAHUPOBATH UM BBITIOJIHATH
XUMUYECKUN SKCIEPUMEHT (MPEBpAICHUSI OPTraHUYECKUX BEIIECTB MPHU
HarpeBaHWM, TIOJIydEHHUE OTWICHA U HW3YyYEHHE €ro CBOMCTB,
KAueCTBCHHBIC PEAKIIMHM OPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB
MpU HarpeBaHWM, LBETHBbICE peEaKUu OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH O€30MaCHOCTH MpU OOpalleHHH C BEUIECTBAMU U
n1abopaTOPHBIM 000py10BaHUEM, MIPEJCTABIIATh pe3yJbTaThl
XUMUYECKOTO  OJKCIepuMeHTa B (opMe  3alucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUN U (POPMYITHPOBATH BBHIBObBI HA OCHOBE TUX
pE3yJbTaTOB;



chOpPMUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  aHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMAILMIO, MOJYyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB
(cpeacrBa maccoBoit nHpopmanuu, UHTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHUH COONIOAATh IpaBUiIa 3KOJOTHYECKU
11e1€co00pa3HOro MOBEICHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IEIIAX
COXpPAaHEHHUSI CBOErO0 3J0pPOBbSI M OKPYKAIOIIEM NPUPOJHOM CpPENbL,
OCO3HaBaTh  ONACHOCTb  BO3JEHCTBHUA HAa  JKMBBIE  OPraHU3MBI
ONpENECIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICH I1OKA3aTeIs
[TJK, noscHATh Ha pUMeEpPax COCOObl YMEHBIIEHUS U IPEIOTBPALLICHUS
UX BPEIHOIO BO3JICUCTBHS HA OPraHU3M YEJIOBEKa;

U1l 00YYaroIIKUXCsl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSL:
YMEHHE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMS
BEILIECTB U XUMUYECKHUX SIBJICHUMN;

Ui CIENbIX MW CAa0OBUASIIMX  OOyYaromMXCS:  yYMEHHUE
HCITOJIB30BaTh PEIbe(HO-TOUCUHYIO cHCcTeMy oOo3HaueHmid JI. bpaiins
IS 3aMUCH XUMHYECKUX POpMYII.

11 KITACC

[IpeameTHbie  pe3ynabTaThl  OCBOE€HHMsS  Kypca «OOmas u
HEOPTaHUYECKAS] XUMUS» OTPAKAIOT:

c(OpPMHUPOBAHHOCTb MPEACTABIECHUI: O XUMHUUECKON COCTaBIISIOLICH
€CTECTBEHHO-HAYyYHOU KapTUHBI MUPA, POJIM XUMUHU B ITI03HAHUU SBJICHUN
IpUPOAbl, B (POPMUPOBAHUU MBIUUICHHS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPAMOTHOCTH,  HEOOXOAMMOW  JJIsi  pEIICHUs
INPAKTUYECKUX 3a7ad U DKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHMS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUW, KOTOpPAsl BKIIOYAET:
OCHOBOIIOJIArarIue NOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, MU30TOIl, S-,
p-, d- ByIeKTpOHHBIE OpOUTANIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN
00BbEM, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS,
XUMUYECKas CBI3b (KOBAJICHTHAsI, HOHHASA, METAJUIMYECKasi, BOJAOPOJIHASA),
KpUCTAJUINYECKAsl pEIIETKA, TUIBl XUMHYECKHUX PpEaKUul, pacTBop,
ANEKTPOJIUTBL, HEANEKTPOJIMTBI,  DJIEKTPOJUTHYECKAs JIHCCOLIMALNA,
OKUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOM  peakuuu,
XUMHYECKOE paBHOBECHE); TEOpUHU u 3aKOHBI (Teopust
AJIEKTPOJIMTUYECKON JHCCOLMAaNKU, mnepuoandyeckud 3akoH JI. .
MeHnpneneeBa, 3aKOH COXPAaHEHUs MACChI BEIIECTB, 3aKOH COXPAHEHHUS H



MPEBPAILCHUS] SHEPTUU MPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3bIK XMMHHU, MAPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B
OCHOB€ ITOHUMAaHHUS MPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBIICHUH,
(aKTONOTUYECKHE CBEJCHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUU W
0€30MacCHOM HCTIOB30BAHNH BAKHEHIIIMX HEOPTaHWYECKHX BEIIESCTB B
OBITY ¥ PAKTHYECKOU JIEATCTLHOCTH YETIOBEKA;

c(hOPMHPOBAHHOCT, YMEHUW BBISABJIATh XapakTEpPHBbIC TPHU3HAKH
MOHSTHUH, YCTaHaBJIUBATh 150, B3aUMOCBSI3b, MCII0JIb30BaTh
COOTBETCTBYIOLIME MOHATHS IIPU OMUCAHUU HEOPTraHMYECKUX BEIIECTB U
UX IIPEBPALCHUN;

c(hOPMHPOBAHHOCTh  yMCHUI HCMOJIb30BaTh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBieHUS (opMysl BEIIECTB U YpPaBHEHHM
XUMHUYECKUX peakiui, cucrtemarnyeckyio HomeHnkiarypy (IUPAC) u
TPUBUAIIbHBIC HAa3BaHUS OTJICJIbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbIi
ras, yrJIeKHCJbIM ra3, aMMHaK, rali€éHass U3BECThb, HETAIIEHAs W3BECTb,
MUTHEBAS COJIA, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUM ONPENENsATh BAJICHTHOCTh U CTEICHD
OKMCJIEHUSI XMMUYECKUX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa,
BUJI XHMMHYECKOM CBS3M (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas,
BOJIOPOJIHAsI) B  COCIMHEHUSX, THUI KPUCTALIUYECKOM PEmIETKU
KOHKPETHOTO  BellecTBa  (aToMHasil, MOJIEKYJISIpHAs,  WOHHAs,
MeTaJuIMuecKasi), XapakTep Cpe/ibl B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
COCMHECHUN;

c(OPMHPOBAHHOCT, YMCHHHA yCTaHABIMBATh TPHUHAIIC)KHOCTD
HEOPraHMYECKUX BEHIECTB IO HX COCTaBy K  OMNPEACIEHHOMY
KJIacCy/TpynIe COeIUHEHUW (MpOCThIE€ BEIIECTBA — METAUIBI U
HEMETaJUIbl, OKCUJIbI, OCHOBAHUSI, KUCIOTHI, aM(OTEpHbIE TUIPOKCHUIBI,
COJIN);

c(hOpPMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICIT IEPHUOAHIECKOTO
3aK0HA . n. MenneneeBa v JIEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIOTYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUH  XapaKTepu30BaTh  DIEKTPOHHOE
CTPOEHHE  aTOMOB  XUMHYECKMX  JJIEMEHTOB 1—4  mepuoaoB
Ilepnogmueckonn cucteMbl xumuyeckux snmemeHToB . M. Menneneesa,
UCTIONIb3Ysl ~ TOHATUS ~ «S-,  p-,  d-2JIEKTPOHHBIE  OpOUTAINY,
«QHEPreTUYECKUE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHMUS
CBOMCTB XMMMYECKUX 3JIEMEHTOB M HMX COCIMHEHUW 10 IEPUOJAM U



rpynnam [lepuognueckon cucTeMbl XUMHYECKMX dneMeHtoB [J[. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAaHHME  TEHETHYECKOW  CBS3UM  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMHU C TTOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

C(OPMUPOBAHHOCTh yYMEHMSI KJIACCU(PUIUPOBATH XUMHUUECKHE
peakiuyu IO pa3iMYHbIM MpHU3HAKaM (YUCIy U COCTaBy pearupyromux
BCIIECTB, TEIUIOBOMY JG(dEKTy peakiuyd, W3MEHEHHI0 CTeleHEeH
OKHCJICHUS DJIEMEHTOB, 00pAaTUMOCTH PEAKIINH, YUACTUIO KaTajanu3aTopa);

c(OPMUPOBAHHOCTb YMEHHMHM COCTaBISATh YPABHEHUSI PEAKIUil
pa3IMuYHBIX THUIIOB, TIOJHBIE M COKpAIIEHHBIE YpPAaBHEHUS peakUui
MOHHOTO OOMEHA, YUUTbIBas YCJIOBHS, MPU KOTOPBIX 3TH PEAKLHUHU UAYT
710 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHHH MPOBONUTD peaxiuu,
MOJITBEPK/IAIOIIME KAYECTBEHHBIM COCTAB Pa3IUYHbIX HEOPraHMUYECKUX
BELIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOUIUE B
BOJIHBIX PaCTBOpaxX HEOPraHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUHN PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKINN MOCPEICTBOM COCTABJICHUS DJICKTPOHHOTO
OajlaHCca 3TUX peaKUu;

c(OPMUPOBAHHOCTb YMEHUI OOBSCHATH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON PEAKIMH OT Pa3IMYHBIX (HDaKTOPOB; XapakTep CMEIICHHS
XUMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ICHCTBHS
(npunnun Jle Hlartense);

COPMUPOBAHHOCTh ~ YMEHHM  XapaKTepU30BaTh  XUMHUYECKHE
MPOLIECCHI, JIeXKAIINEe B OCHOBE MPOMBINIICHHOTO TOJYYEHUS CEpHOM
KHCTIOTBI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00
OOIIMX HAyYHBIX MPUHIIMIIAX U IKOJOTUYECKUX MPOOIEeMax XUMUUYECKOTO
IIPOU3BO/ICTBA;

COPMUPOBAHHOCTh ~ YMEHHMWA  TPOBOJUTH  BBIYMCIEHUS  C
WCIIONb30BaHMEM TIOHSATHUS «MaccoBasl JOJiSl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKUX PEAKIUSIX, MAaCCHI
BelIeCTBAa WJIM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WIM O0bEMY OJHOIO U3 YYacTBYIOLIMX B pEaKlUU BELIECTB,
TEIUVIOBOTO 3(QeKTa peakiry Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPAILICHUS M COXPAHEHUS YPHEPTHH;



c(hOpPMHPOBAHHOCT, YMEHHH COOJIOJATh TMpaBWa ITOJIH30BAHUS
XUMUYECKON TMOCyod ¥ Ja0OpaTOPHBEIM O0OpYJOBaHHEM, a TaKKe
npaBuia oOpamieHus ¢ BelecTBaMi B COOTBETCTBUM C MHCTPYKIIUSAMU IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB;

chOPMHPOBAHHOCT, ~ YMCHHUHM  IUTAHUPOBATH ¥ BBHITIOJHATH
XUMUYECKUN DKCIEpUMEHT (paslioKeHHWE TIepOKCHUja BoAopoAa B
MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbIO YHUBEPCATHHOTO WHMKATOPA, BIUSHUE PA3IMUHBIX (DaKTOPOB
Ha CKOpPOCTb XUMHUYECKOM pEaklMu, peaklud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEAKIIMU Ha CyJb(aT-, KapOOHAT- M XJIOPHUA-aHHOHBI, Ha
KaTHOH AaMMOHHS, PENICHHE HJKCIEPUMEHTAJIbHBIX 3a7ad II0 TeMaM
«Mertamnsl» u «Hemeramib»y) B COOTBETCTBUM C IpaBUJIaMH TEXHUKH
0e30MacHOCTH TpU  OOpallleHWH C BellecTBaMH U J1abOpaTopHBIM
000pyI0BaHUEM, TTPEICTABIIATh PE3YIbTAaThl XUMUUECKOTO SKCIIEPUMEHTA
B ¢opme 3anmucu YpaBHEHUW COOTBETCTBYIOIIMX pEaKIUUA U
(hopMyIpPOBATh BEIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAJIM3UPOBATH
XUMUYECKYI0 HMHGOPMAIINIO, TOJy4YaeMyl0 U3 pPa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBolM KOMMyHUKalu, UHTepHET U APyTHX);

c(hOpMHPOBAHHOCTh YMEHUW COOJIIOMATh TIPaBWJIa SKOJIOTHUECKH
I1EJICCO00PA3HOTO MTOBEICHUS B OBITY M TPYJIOBOM JAEATEIHLHOCTH B IEIIAX
COXPAaHEHMsI CBOETO 3JI0pOBbS U OKPYKAIOWIEM NIPUPOAHON Cpelpl,
OCO3HAaBaThb  ONACHOCTH  BO3JCKHCTBHUS HA  JKUBBIE  OPraHU3MBI
ONpPEAECTEHHBIX BEIIECTB, MOHUMAas cMbIci nokaszarens [1/IK, moscHATh
Ha MpuUMeEpax CHOCOObl YMEHBIICHUS U MPEAOTBPAIICHUS WX BPEIHOIO
BO3/JICUCTBUS HA OPTaHU3M YEIIOBEKA;

JUTsl 00YYaIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0OPOBBSI:
YMEHHE TPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METO/IAaX MO3HAHUS
BEIIECTB U XUMUYECKUX SBJICHUM;

UL CHeNbIX W CJIa0OBUISIIMX  OOyYaloluXcCsi:  YMEHHE
MCIIOJIb30BaTh PENIbe(HO-TOUCUHYIO cucTeMy o0o3Hauenuit JI. bpaiins
JUTSI 3aITUCU XUMHYECKUX (PopMyIL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoimyecTBo yacoB DJIEeKTPOHHbBIE
Ne ni/n HaunmeHoBaHMe pa3/e/ioB U TeM K 0 (uudpossbie)
B NPOrpamMMBsbl Bcero OHTpﬁO‘m’H p alc;nqeac o0pa3oBaTe/bHbIC
bIe padoThI ue padoThl
pecypcsl
Pasnea 1. Teopernyeckue 0CHOBbI OPraHU4eCKOi XUMHH
[Ipeamer opranndeckon xumuu. Teopus http://www.hii.ru .
o http://my.mail./ru/community
1.1 CTPOCHUsSI OPTaHUYECKUX COCTUHEHHHN A. 3 hitp://chemistry/ http://him-
M. Bytieposa scool.ru '
HUroro o pazaeiny 3
Paznea 2. YrueBogopoasbl
http://www.hij.ru
) 0 0 http://my.mail./ru/community
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI http://chemistry/ http:/him-
scool.ru
http://www.hij.ru
29 HenpenenbHble yrieBoaopoabl: alKEHBI, 6 0 1 http://my.mail./ru/community|
) ANIKaINCHBI, AJIKUHBI http://chemistry/ http://him-
scool.ru
http://www.hij.ru
2.3 ApomaTtrdecKue yriieBoI0pOoIbl 2 0 0 E:ttgjg:gﬁ?tlrgu}/lf& n};ﬁﬁgiw
scool.ru
http://www.hij.ru
24 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB 3 1 0 http://my.mail./ru/community
) U UX nepepadboTka http://chemistry/ http://him-
scool.ru
HWroro no paszaeiy 13
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Paznen 3. Kuciopojacoaep:kaiiiue oprannyeckue coeTHHeHHsI

http://www.hij.ru
http://my.mail./ru/community|

3.1 Crnpret. Genon 3 http://chemistry/ http://him-
scool.ru
http://www.hij.ru
39 Anpnerunsl. KapOoHOBBIE KUCTOTEI. 7 http://my.mail./ru/community
) Crnoxuble 3¢upbl http://chemistry/ http://him-
scool.ru
http://www.hij.ru
http://my.mail./ru/community|
3.3 Yraesong: 3 http://chemistry/ http://him-
scool.ru
Hroro 1o paszaeny 13
Paznen 4. A3oTconep:kaniue oprannvyeckue coeJMHEeHus
http://www.hij.ru
http://my.mail./ru/community|
4.1 AMUHBI. AMUHOKHUCIOTEL benku 3 http://chemistry/ http://him-
scool.ru
Hroro 1o pazaeny 3
Pa3nea 5. BoicokoMoJIeKYIsIPHBIE COeTNHEHUS
http://www.hij.ru
http://my.mail./ru/community
5.1 IInactmaccel. Kayayku. Bomokna 2 http://chemistry/ http://him-
scool.ru
Hroro 1o pazaeny 2
OBIIEE KOJIMYECTBO YACOB 110 34
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HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KoaunyecTBO yacoB Mara 3J'[eKTp0HHbIe
Ne Tema ypoka Kourpoa | IIpakrnue wsyde uugposbie
n/n Bcero bHbIE CKHue — 06pa30BaTeJII>HI>Ie
padoThI padoThbI pecypchl
http://www.hij.ru
1 [Ipenmer opraHn4ecKkon XUMHH, €€ 1 0 0 http://my.mail./ru/community
BO3HUKHOBEHUE, Pa3BUTUE U 3HAUYECHUE http://chemistry/ http://him-
scool.ru
Teopust cTpoeHUsT OPraHUYECKUX Ettpxwwwhlll ./ru / it
2 coennHenuit A. M. byrneposa, e€ 1 0 0 (D my. mail. T commumty
http://chemistry/ http://him-
OCHOBHBIE I10JI0KEHUS scool.ru
[IpencraBnenue o kinaccuuramm http://www.hij.ru
3 opranudeckux Beuiects. Homenkiarypa 1 0 0 http://my.mail./ru/community|
(cucremaTuyeckas) U TPUBHAJIbHBIE http://chemistry/ http://him-
HAa3BaHUS OPraHUYECKUX BEIIECTB scool.ru
http://www.hij.ru
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 0 0 http://my.mail./ru/community|
TOMOJIOTUYECKHH sl http://chemistry/ http://him-
scool.ru
http://www.hij.ru
5 MeraH 1 3TaH — npocTenine 1 0 0 http://my.mail./ru/community
MPEICTABUTEIN ATKAHOB http://chemistry/ http://him-
scool.ru
http://www.hij.ru
. http://my.mail./ru/ it
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 D0 AT TWEOMIHIUALY

http://chemistry/ http://him-
scool.ru
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OTUIIEH U IPONUIIEH — MPOCTEHIINe

http://www.hij.ru
http://my.mail./ru/community|

7 . .
MPEICTABUTEIINA AITKEHOB http://chemistry/ http://him-
scool.ru
http://www.hij.ru
3 [Ipaktuueckas padora Ne 1. «Ilomyuenue http://my.mail./ru/community|
ATUJIEHA U U3yYEHHUE €r0 CBOKCTB)» http://chemistry/ http://him-
scool.ru
Ankanuensl. byraguen-1,3 u http://www.hll.m .
9 MeTIIOVTamIeH-1 3. TTovieHIe http://my.mail./ru/community|
yrajuen=1,5. 1101y http://chemistry/ http://him-
CHHTETUYECKOr0 KayuyKa U pPEe3UHBI scool.ru
AJIKUHBI: COCTaB U OCOOEHHOCTHU http://www.hij.ru
CTPOEHHsI, TOMOJIOTHYECKUH PALL. http://my.mail./ru/community|
10 . : . R
AleTUIeH — NPOCTEUIINI TPEACTABUTENb http://chemistry/ http://him-
AJIKMHOB scool.ru
http://www.hij.ru
11 Brruncnenus 1o ypaBHEHHIO XUMUYECKOM http://my.mail./ru/community
peaxkuu http://chemistry/ http://him-
scool.ru
http://www.hij.ru
12 ApeHbl: 6eH301 U TOIYy0J. TOKCHUHOCTh http://my.mail./ru/community
apeHoB http://chemistry/ http://him-
scool.ru
13 I'eneTndeckas cBs3b yrieBOAOPOAOB,
MIPUHAJICKAIIMX K PA3JIMYHBIM KJIaCCaM
[IpupoiHbIE UICTOUYHUKH YIJIEBOIOPOIOB: http://www.m].ru .
14 MIPUPOIHBIN ra3 U MOMyTHbIC HEPTIHBIC hitp://my mail./ru/communit
PHpOA YTHbI o http://chemistry/ http://him-
ra3bl, He()Th ¥ IPOAYKTHI €€ TIepepaboTKu scool.ru
15 [IpupoaHbIE UCTOYHUKH YTIIE€BOIOPOIOB: http://www.hij.ru

IPUPOHBIN ra3 v MOMyTHHIE He(TIHBIE

http://my.mail./ru/community|
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ras3sl, He(pTh ¥ IPOIYKTHI €€ mepepaboTKu

http://chemistry/ http://him-
scool.ru

KonTponsHas pabora mo pazaeny

http://www.hij.ru
http://my.mail./ru/community|

16 «YTIEBOIOPOIBI» http://chemistry/ http://him-
scool.ru
http://www.hij.ru
17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: http://my.mail./ru/community
METaHOJI U 3TaHOJI. BogopoaHas cBsA3b http://chemistry/ http://him-
scool.ru
http://www.hij.ru
18 MHOroaroMHbIE CIUPTHL: ITUICHIIIUKOIb U http://my.mail./ru/community
[IIALEPHH http://chemistry/ http://him-
scool.ru
http://www.hij.ru
19 @DeHOJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE http://my.mail./ru/community|
Y XMMHYECKHUE CBOMCTBA, MPUMEHEHUE http://chemistry/ http://him-
scool.ru
http://www.hij.ru
20 Anpaerupl: hopMaIbaeTUua U http://my.mail./ru/community
aneranbAeTul. AETOH http://chemistry/ http://him-
scool.ru
http://www.hij.ru
OaHOOCHOBHBIE NpesieNIbHbIE KAPOOHOBBIE http://my.mail./ru/community
21 : . hi
KHCJIOTBI: MypaBbUHAas U YKCyCHas http://chemistry/ http://him-
scool.ru
http://www.hij.ru
[IpakTuueckas padora Ne 2. «CBoiicTBa http://my.mail./ru/community
22 . ; ;
pacTBOpa YKCYCHOM KUCIIOTBDY http://chemistry/ http://him-
scool.ru
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK http://www.hij.ru
23 IPEJICTAaBUTENIN BbICIINX KapOOHOBBIX http://my.mail./ru/community

KHCJIOT

http://chemistry/ http://him-



http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru
http://him-scool.ru
http://www.hij.ru
http://my.mail./ru/community
http://chemistry/
http://him-scool.ru

scool.ru

Mpb11a KaK oy BBICIIMX Kap6OHOBBIX

http://www.hij.ru
http://my.mail./ru/community|

24 KHCJIOT, UX MOIOIIee JIcHiCTBIE http://chemistry/ http://him-
scool.ru
CrnoxHnble 3(hUpBI KaK TPOU3BOTHBIE http://www.hii.ru .
25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX hutp://my. mail. rucomnuinit
‘ http://chemistry/ http://him-
>pupos scool.ru
http://www.hij.ru
26 Kupsr: ruziponus, NnpuMeHEeHHE, http://my.mail./ru/community|
OuoJstornueckas pojb )KHPOB http://chemistry/ http://him-
scool.ru
VYT1eBonbl: COCTaB, KIacCU(UKAIHSL. httpf//www'h.ii'm .
27 Baxueiine npeacTaBUTeNN: TII0KO3a http://my.mail./ru/community
) ’ http://chemistry/ http://him-
dpykTo3a, caxaposa scool.ru
http://www.hij.ru
2% Kpaxman u nemnono3a kak OpupoHbIE http://my.mail./ru/community|
TIOJIUMEPHI http://chemistry/ http://him-
scool.ru
KonTpomnsHas pabora mo pazaeny http://www.hii.ru .
29 «Kucnopoacoaepxaiine opraHnuecKue hutp:/“my. mail./rucomminit
p P P http://chemistry/ http://him-
COEIMHEHUS» scool.ru
http:/www.hij.ru
30 AMUHBI: METWJIAMUH Y aHWINH http://my.mail./ru/community
' http://chemistry/ http://him-
scool.ru
AMUHOKHCIIOTHI Kak aM(pOTepHbIe http://www.hii.ru .
http://my.mail./ru/communit
31 OpPraHMYEeCKHE COCTMHEHUS, UX

ouonornyeckoe 3gauenue. [lermrruanl

http://chemistry/ http://him-
scool.ru
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benku kak npupoHbIe

http://www.hij.ru
http://my.mail./ru/community|

1 ; .
32 BBICOKOMOJIEKYJISIPHBIE COCIUHECHUS http://chemistry/ http://him-
scool.ru
http://www.hij.ru
33 OCHOBHBIE TTOHATHSI XUMHUH 1 http://my.mail./ru/community|
BBICOKOMOJIEKYJIIPHBIX COEANHEHUN http://chemistry/ http://him-
scool.ru
OCHOBHBIE METO/IbI CUHTE3a http://www.hij.ru
34 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH. 1 http://my.mail./ru/community|
[ImacTmacchl, KaydykH, BOJIOKHA. http://chemistry/ http://him-
M TOrOBBIN KOHTPOID. scool.ru
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI J1JI51 YYEHUKA
AxknuoHnepHoe obmecTBo «M3narensctBo «IIpocBemienne»
» Xumus, 10 xknace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxkrronepHoe obmectBo «M3aaTenscTBo «IIpocBemienues
Pabouune Terpaau

COopHHUK 3371a4 U YIPOXKHEHHUH 110 XUMUU

Xumuueckuil TpeHaxep (tectol no xumun) s 10-11 kinacco

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
1. Xumus. 10 knacc. Yueonuk: yriry0. ypoBess (aBTopsl O. C.
["aGpuensn,

N. T. Octpoymos, C. A. Cnagkos).

2. MeTtonnueckoe mocoOue JJisi yUUTeNsl K 3aBEpIIEHHON TPeAMETHOM
auHuy yuyeOHukoB O. C. ['abpuensna u ap. «Xumus. 10 kiaacey,
«XUMHUSL.

3. MeTtoauueckue noypounsle pekomenaanuu. 10 kiacc.
Yriyonéunsiit ypoBenb (aBTopsl O. C. IN'abpuensn, U. I'. Octpoymos, A.
H. JIépkun, C. A. Cnankos).

["abpuens,

N. T'. Octpoymos, A. H. JIéskun, C. A. Cnaakos).



2. Meroaunueckoe nocodue sl yYuTens K 3aBEpIIEHHON PeIMETHOM
JTUHHAH

yueonukoB O. C. ['abpuensHa u ap. «Xumus. 10 kimacey, «Xumus. 11

KJ1acey.

Yray6 néunsiit ypoens (aBTopsl O. C. IN'abpuenssn, . I'. Octpoymos,

C. A. Cnaakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET

http://www.hij.ru
http://my.mail./ru/community
http://chemistry/

http://him-scool.ru






