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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOM MPOrpaMMbl CPEAHETrO OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oOmiei ctparernu oOydeHus, BOCIIMTAHUS M PA3BUTHS OOyUAIOUIUXCA CPEICTBAMU
yuebHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUentyanpHble nonoxennds @I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
COJIEpKaHus, pPe3yibTaTOB OOyueHUs U TpeOOBaHWN K YpPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTelbHOM OpraHU3alluy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAlONIMM 3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XHMMHMYECKOro O0pa3oBaHUsA. OTU LEHHOCTU KacarTCs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0O M NpUpPOJHON cpene. Peammsyercs xumuueckoe o00pazoBaHuE
oOyuyaroluxcs Ha YpOBHE CpeAHEro oO0IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPHAIbHOW JXKU3HM OOIIECTBA, a TaKkKe C y4ETOM
oOmx 1ened MW TMPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IMBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKpY)KAIOIIEeM MHUPE Kak O €JIMHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyAa W KM3HU KaxJaoro uwieHa ooOmectBa. CoBpeMeHHass XHMMHS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM ¢ OOMIMMHU LEASIMH M TNPUHIMIAMH CPEAHETO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumusp» (10—-11 knaccsl, 0a30BbI ypOBEHb
U3yUYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaroluxcs, HEOOXOOUMYI0 MM Il  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKIKYEHUA B JKU3Hb COLUyMa, I[POJOJDKCHUSA
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» u «OOmas M HeopraHudeckass XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHun BemlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKH
AKTHBHBIX COCAUHEHHMH. B Kypce OpraHM4ecKOod XHMMHUHU IOJYy4arOT Pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPEICTABICHUS O XUMUYECKOM CBsI3M, KIacCU(PUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMUYECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTMYECKUX MO3UIIMM,



rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojiHsgeTrcs B Kypcax 10 um 11 knaccos
AJIEMEHTAMH COJEpKaHUs, HUMEIOIIMMH KYyJIbTYpOJIOTUYECKUH W TPUKIAJIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pPOJib B IO3HABATEIbHOW U IMPAKTUYECKOM
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUN XMMHH, TTOMOTaloT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh WH(OpMalUiO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIBLHBIX UCCIEA0BATENbCKUX 3a/1ad. B 11eoM copepkanue yueOHOTro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYECHHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 0O0Yy4arOIIMXCSI MHUPOBO33PEHUYECKOM OCHOBBI JIJIsi NMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro W
OpraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUM NYTEM ODKCIIEpUMEHTA U
pelieHusi TMPOTUBOPEYM MEXKAYy HOBbIMU (akTaMd U TEOPETHUYECKUMHU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MpooIieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS H  COLMAIM3ALUU
0o0yyYaromuxcsi MPUHATHIE MPOrpaMMON MO XUMUM TOAXOJbl K OMNPEACIICHUIO
COJICp’KaHUs W TIOCTPOCHHS TMpeaAMeTa MpeaycMaTpuBaroT (HOpMUpOBaHUE
YHUBEPCAIBHBIX  YYEOHBIX JCHCTBUH, WMEIOmMUX 0a30Boe 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTku nHpOpMaIUU, HEOOXOIUMBIX JJISi MPUOOPETEHUS ONBbITA MPAKTUIECKON
U HCCIENI0BATENbCKOU ACSATEIbHOCTH, 3aHUMAIOUIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemogaBaHus XWMHH KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0Opa3oBaHus, MPU OMPEACICHUN
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO MpuU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH YE€JIOBE€KAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOM TOYKHM 3PEHUs TaKOW MOAXOJ K ONPEACICHUIO LIENEHd HU3y4YEeHUS
peAMETAa SIBJIETCS BIIOJIHE ONPABJAHHBIM.



CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (QopmMupoBaHHe CHUCTEMbl XUMHUYECKMX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAJIbHbIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHMMAHHUE CYIIHOCTU JOCTYIHBIX
0000111eHN MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB M XHMHYECKUX pEakluid, HEOOXOAUMBIX Ui MPUOOpPETEHUS
YMEHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBICHUU,
MMEIOITUX MECTO B IPUPO/IC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHUEM XHMHUYECKOIO0 3KCIEPUMEHTa, COOIIOJCHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, conepkatesibHasi XapaKTepUCTUKA LieJed U 3a/1ay U3y4YeHHUs]
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpenojaBaHUM XUMUKW B OOJbIIEH  CTENEHW OTHAETCA  MPEAINOYTCHUE
IPAKTUYECKONM KOMIIOHEHTE COJEpKaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
NOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTe/IbHOW OpraHu3aluu, BIAJCIOIIEro He
HAO0OpOM 3HaHWM, a (PYHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMHU aKTUBHOTO MOJYYCHUS] 3HAHUN U MPUMEHEHUS UX B PEajbHON >KU3HU
JUISL peIeHUS] TPAKTUYECKUX 3a/ay.

B cBs3u ¢ »TUM npu u3ydyeHHH npeaMeTa «XHUMUS» JTOMUHHPYIOIIEE
3HAYEHHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

aganTanys 0O0y4arolMXCsl K YCIOBHSM JTUHAMHUYHO Pa3BHBAIOLIErOCS MUpA,
dopMupoBaHHE  HMHTEIUIEKTYaJIbHO  PAa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CB3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE I Pa3JIMYHBIX BHJIOB
JeSTENHbHOCTU: PEIIeHUs TpoOsieM, MouCcKa, aHanmu3a u o0paboTku mHMOpMAaIUH,
HEOOXOMUMBIX JUISI TPHOOPETEHHS ONBITa JAESITEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C MO3UIUI
AKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIHMSHHUS BEHIECTB M XWMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJI0BEKa U PUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUU B COOTBETCTBUU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIOIB30BAHMS, TTOTIOTHEHHS YHEPTETUISCKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpea”ero obmiero oopa3zoBanusi, cocrapiseT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heenmro), B 11 kimacce — 34 gaca (1 gac B He/ielnio).



COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmet oprannueckoil XUMHUK: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEUIECTB W HMX MPEBPALICHUN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOJCHHE W
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
P HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTWIEH U NPONUIIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIIUA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpOeHUE, (U3UYECKHE W
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs]), NoJyYyeHue u npumeHeHue. TOKCUYHOCTb



apeHoB. l'eHeTnMyeckas CBsI3b MEXKAY YIJE€BOJAOPOAAMH, IPUHANICKANIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YrieBOAOPOJOB. lIpupoaHbpii ra3 W MOIyTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS] BEIIECTB M HUX MPEBPAILCHUIN:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYroap», MOACIUPOBAHME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YCHHUE €0 CBOWCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH ).

Kuciopoacoaepxamue opraHu4ecKue CoeAHHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHE), NpHUMEHEHUEe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAMU CIUPTOB. JIeHCTBHE METAHOIA U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTaJjlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTIOaTOMHbIe cnupthl). JleiicTBue Ha

opraHu3M yenoBeka. [[puMeHenne riuiepuHa U 3TUIICHTJIUKOJIA.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XHUMHUUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManpaerui, aUeTANbICTUI: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBHI: CTpOCHHE, (PU3NYECKUE M XHMUYECKHE CBOWCTBa (CBOMCTBA,
oOmue g Kiacca KUCIOT, peakius dTepuduKaIim), mojaydeHne U MpuMeHEeHue.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IMPEJICTABUTENIM BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3¢GuUphl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. [wmaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xxupo. buomornueckas
POJIb )KUPOB.



VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKME M XHMHUYECKHME CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPUPOJIE, MPUMEHEHUE,
ouonorunyeckas posib. otocunre3. pykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemnonosa kak npupojasbie noiaumepsl. CTpoeHne Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOMI0IEHUEe W OINHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYe€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCIEHUE ATaHOJa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJICHCTBUE TIIMLIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKMCIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcunom wmeau(ll), B3aumMopeiicTBHE Kpaxmaia € HOAOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJYKTa PeaklUy MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHuyeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpuponHbBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX IPEBpaIICHUIL:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NMOJMMEPU3ALUH, CPEIHSASI MOJIEKYIISIpHAS
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUM:
O3HaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHBIE MMOHATHSA: SIBIICHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiaccuuKaius, MepruoInyHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@duznka: MaTtepus, DSHEPrus, Mmacca, aToM, DIJIEKTPOH, MOJIEKYJa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YrIeBOABI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMu4eckui anemMeHT. AtTom. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanw, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpesieiCHUs] 3JICKTPOHOB MO OpPOUTAISIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHtoB . M. MengeneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBsI3b. BHAbl XHUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJIIpHAs W TOJIApHAsi, MOHHAs, MEeTainueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHelil). BogopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 10111 BEHIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknarypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHHS YHEPTUH IIPU XUMUUECKUX PEAKLIHIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnexkTponauTnyeckas aucconuanus. CuibHbIE U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB M UX MPEBpAILCHUMN:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHHE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOTO HWHJMKATOpPA, pEAKIMU HMOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaKHEWIIMX HEMETALIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.



Meramnsl. Ilonoxenune meramnoB B [lepuoauyeckon cucTeEME XUMHUYECKHX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O0mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

XWMHYECKUE CBOMCTBA BAXKHEHIIIUX METAJJIOB (HATPUM, Kallui, KaJbIIHM,
Mar"ui, amOMUHUHI, [IMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3y4YeHHE KOJUIeKIUU «MeTamibl U CIUlaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIAPOKCHIA AITIOMUHHS C PAcTBOpAMU
KHUCJIOT U IIeJI0Ue, KaUueCTBEHHbIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKI[MU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
13 BEILECTB UMEET MTPUMECH.

XuMUS U )KU3Hb

Ponb xumum B oOecrieueHUH IKOJIOTUYECKOM, YPHEPreTUUEeCKOW U MHUIIEBOMN
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXHEWIINE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MarTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpemnaparoB, MpaBuia OE30MaCHOTO WCIIOh30BAHUS MPEMAPATOB OBITOBON XUMUU
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpranndeckom xumuu B 11 Kjacce oCylIecTBISETCS YEpe3 MCIOJb30BAHHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMU JIJISI OTACJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.



duznka: MaTepusi, FHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEHIECTBA, (DU3NYECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, opraHusM, SKocucTema, Ouochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIIUBO,
PECYPCHI.

TexHonmorus: XxuMuueckasi MPOMBIIUIEHHOCTb, METALTYpPrusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIHCKOXO3SHCTBEHHOE IIPOM3BOJICTBO, MHUIIEBas
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHUHA
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM U MpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUSA NpeaAMeTa «XUMHS» Ha YPOBHE CPEOHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUUYECKUX TPaIULIUiA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESATENbHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€AUHCTBE Y4YeOHOM M BOCHUTATEIBHOM JESATENIBHOCTHU B COOTBETCTBHHM C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOPAa3BUTHUA M HPABCTBEHHOIO CTAHOBIICHHS JIMYHOCTHU
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh OIbITa T[O3HABATEIBHOM W TMPAKTUYECKON JEATEIbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHHUs 00Y4aIOIIUMHUCA CBOUX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABIECHUS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU Y4YEOHbIX M TO3HABATEJIbHBIX 3aj]ay, BBIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOI'O OTHOIIEHWS K MCTOPUYECKOMY M HAydyHOMY HAacJIEIUIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIIbHBIX MOTHBOB B TMOJYYEHUM M TOCIEIYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHHS KYJIbTYPHI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmrofieHns TpaBuil 0O€30MMacHOro OOpaleHusi C BEIeCTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAaHUS MOCJIEACTBUNA M HENPUATHS BPEAHBIX NPHUBBIYEK (YHOTPEOJICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/a4
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);



MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JOrM4ecKOro BOCIIUTAHUS:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTXKCHUN XUMHUHU IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JICUCTBUN U MPEOTBpAIIaTh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpaKkTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(dbopMHUpPOBAaHUHN PAITMOHATHPHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH I  COBPEMEHHOU
UABUIM3AlIAN: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTA W BaXXHOW pOJIUA B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, OOECIEYCHUU YCIIOBUN
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MOJIydaeMble 3HAHMS JIJIsl aHaIu3a U OOBSICHEHUS SIBICHHUN OKPYKAIOIIET0 MHUpA U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHMS IS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax mpodeccruoHambHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa « XUMUs» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMHUPOBAHUS ~ MHPOBO33PCHUS  OOYyUYaIOIIHUXCS
MEXIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIIHIE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKY METOJO0B IIO3HAHWSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHUS, SIBICHUE,
nporecc, CUCTeMa, Hay4YHbId (paKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATILHON KOMIETSHITUN 00yJaroIXCs;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHHUBEPCAJIbHBIMU Y4eOHbIMH MO3HABAaTEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENEsATh LU JACATECNbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUH HX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATECIBHOCTHU C MOCTABJIECHHBIMU LIEIISAMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TOHSITUW U YCTAHABIMBATh WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PacCMATPUBAEMBIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJIEIbHBIC IIPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOJI) OJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEaKLIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYIUPOBAHHBIE BONPOCHl B KayeCTBE HMHCTPYMEHTA
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOSTENbHO MIPOrHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
JESITeNbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIHLHOMY
IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IndHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAs JHUTepaTypa XHUMHUYECKOTO COJEp)KaHHsA, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wuHpOpMAIIUK, HEOOXOAUMOW IS BBIMOJHECHHS YYCOHBIX 3aja4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopManmu (cxembl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KaueCcTBE CpeACTBa Npu pabore cC
XUMUYECKON uHGpOpMalMel: NpUMEHSATh MEXIpeAMeTHbe ((usudyeckue u
MaTeMaTHYEeCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBa
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TeMbI B XOJ€ uajiora u/uiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEIHHO BBITTOTHEHUS TIPEII0KCHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
MIOJTYY€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHHH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
W3y9aeMbIX BEIIECTB, peain3allii y9eOHOTO MpOoeKTa U (POpMYyIUPOBATh BHIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJTHEHUH YYE€OHBIX ¥ WCCIIENOBAaTEIbCKUX 3a7ad, BHIOMpATh Hamboee
3¢ dexTuBHBIN croco0 WX penieHuss ¢ y4ETOM TIOJNYYCHHs] HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEILHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XHMHHM B TIO3HAHHM SIBIICHUI



npupoabl, B (OPMUPOBAHMHM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUS] TPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHI JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpali€HHas), MOJIb, MOJIIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBI cKener, (yHKUHUOHAIbHAS TpyMra,
paguKal, U30MepHsi, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHHUS
opranunveckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3bIK XUMHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXxale B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMUYECKHE CBEJIEHUSI O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIMOJb30BAHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOM JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIC MPU3HAKU TOHSITHIMA,
yCTaHABIIMBAaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITUS MPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIECHUI OPraHUYECKUX COEAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JIJIsi
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEHIECTB MW YPaBHEHHH XUMHUUYECKUX PEaKIIUi,
W3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHMX BEIIECTB JUIS WIUIIOCTPALMM MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH NPHHAMICKHOCTh HU3YICHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaBY M CTPOCHHUIO K OIPEICIEHHOMY
KJIacCcy/Tpynne COeauHeHH (YTJIEeBOJAOPOJbI, KHCIOPOJ U a30TCOIEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a takxke NMPUBOAUTH TPUBHAITHHBIC
HA3BaHUSI OTMEIbHBIX OPraHUYECKHX BEUIECTB (ITWJICH, MNPOIWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJICMHOBAas KUCIIOTa, CTEAPUHOBASI KHCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEICISITh BHUABl XUMHUYECKON CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHUSI MaCcChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPA3ITHUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATHJICH, MPOMUJIECH, alleTUJICH,
Oyranuen-1,3, metmnOyramuen-1,3, OeH30J, METaHOJ, ATAaHOJ], ITHUJIEHIJIMKOJb,
IJIMLIEPUH, (PEHOJI, aleTalbJIeru, MypaBbUHasi M YKCYCHAash KHUCIOTBHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSA3b MEXJYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHHA C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(pTh, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakuyu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CUCTEMOW 3HAHHU 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUHN (HaOMI0CHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHUE),
UCIIOb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpYJOBaHUEM, a TaKXKE IMpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIE pEAKIUU OPraHUuYECKUX
BEIECTB, JCHATypamus OEIKOB MPH HArpeBaHWU, IBETHBIC pEakiuu OEIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHMX
peakumii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnuu, IHTepHET U APYTUX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
IEeJ1eCO00pa3HOr0 TOBEJEHUs B OBITY W TPYAOBOM JESITEIBHOCTH B IIENISIX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl OIPEIACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMmbici mnokazarens [IJIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBUIEHUS] W MNPEAOTBPALICHUS HX BPEOHOIO BO3JCUCTBHS HA OpPraHu3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclHabOBUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. bpaiins ans 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa, POJU XHUMHUU B TIO3HAHUU SBJICHUU
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJICKYJa, MOJIb, MOJSPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAS, METATMYECKAasi, BOJIOPOJIHAS ), KpUCTATUIMYECKasl PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAMCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakli, XUMUYECKOE pPAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IMOHWMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacHOM HCTIOIb30BaHIH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKU TTOHATHUIA,
YCTaHABIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSTHUS MPU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKHX  PEaKIIHid,
cucremarndeckyro HomeHkaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasl, BOJIOPOAHAS) B COCAUHEHUSX, THI
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIEKYJsipHas,
MOHHAs, MEeTaJUIMYecKas), XapakTep cpefibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONpeNeIEHHOMY Kiaccy/rpymme
COEIMHEHUH (MPOCThIE BEIIECTBA — METANIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONLYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COETUHEHUI
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMUECKOM CBSA3UM MEXJAY HEOPraHWYECKUMU
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTABY PEArupyrollnX BEIIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHHIO CTCIIEHEH OKHCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIECHHBIC YPABHEHUS PEaKIii HOHHOTO OOMEHa, YYUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;



cOpPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHMHM PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIUN MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTHU OT BHEIIHero Bo3nencTBus (npunuui Jle laTtennbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke COOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOoOJIeMax XMMUUECKOT0 IPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
IpY XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOUIMX B PEaKUUU
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUIa MOJIb30BAHUS XUMUYECKOM
nocy/iol M JabopaTopHbIM O00OpYyIOBaHUEM, a TaKXke IMpaBwia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHMI IUIAHUPOBaTh U BBINOJHATh XHWMHUYECKHM
AKCIIEPUMEHT (Pa3j0KE€HHE MEePOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpENENEHUE Cpelbl pPacTBOPOB BEHIECTB C IMOMOLIBIO YHUBEPCAIBHOTO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynabdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7a4 I10
TeMaMm «Metamne» U «Hemeramib») B COOTBETCTBUM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTH IIPU OOpaIEHUH C BEIIECTBAMHU U JAOOPATOPHBIM O00OpPYAOBAHHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX pEaKuii U (POPMYIHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);



chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
IeJ1eCO00pa3HOr0 TOBENEHUS B OBITY W TPYNOBOM NEATEIHHOCTH B IENAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JICHCTBHS Ha )KMBbIE OPTAaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
PEAOTBPAILCHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHN3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJENBbIX M CIA0OBHUIAIIMX OOYYalOIIMXCSi: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (undposbie
Ne i/ P Kourpoasnbie | IlpakTnyeckue bp )
nporpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer oprannueckon xumuu. Teopus https://resh.edu.ru
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHHUH A. 3 0 0 https://interneturok.ru
M. Bytieposa https://m.edsoo.ru

Hroro mo pazneny 3

Pasnen 2. YrieBoaopoabl
https://resh.edu.ru
https://interneturok.ru
https://m.edsoo.ru :

2.1 [IpenensHBIC YTIIE€BOTOPOIBI — ATKAHBI 2 0 0 i
pe y AOPOA https://ege.sdamgia.ru/
https://urok.1sept.ru
https://multiurok.ru
https://resh.edu.ru
https://interneturok.ru
99 HenpenenbHbie yriieBOOOPOIbI: AIKEHBI, 6 0 1 https://m.edsoo.ru :

' aJIKaJINCHbI, AJTKHHbI https://ege.sdamgia.ru/
https://urok.1sept.ru
https://multiurok.ru
https://resh.edu.ru
https://interneturok.ru

2.3 ApomaTthuecKue yrieBoa0pPO bl 2 0 0

https://m.edsoo.ru :
https://ege.sdamgia.ru/



https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/

https://urok.1sept.ru

https://multiurok.ru

IIpuponHble HCTOUHUKH YTIEBOAOPOIOB U

24
UX mepepadoTKa

https://resh.edu.ru

https://interneturok.ru

https://m.edsoo.ru :

https://ege.sdamgia.ru/

https://urok.1sept.ru

https://multiurok.ru

Hroro no pazgeny

13

Paznen 3. KHCJ’[OPO}]COJICP)K&HII/IC OpraHn4eCcKue coea

HHCHUHA

3.1 Cruptel. Denon

https://resh.edu.ru

https://interneturok.ru

https://m.edsoo.ru :

https://ege.sdamgia.ru/

https://urok.1sept.ru

https://multiurok.ru

Anbaerunbl. KapOOHOBBIE KUCTOTHI.

32 CrioxHble 3GHpbI

https://resh.edu.ru

https://interneturok.ru

https://m.edsoo.ru :

https://ege.sdamagia.ru/

https://urok.1sept.ru

https://multiurok.ru

3.3 VYriesoabt

https://resh.edu.ru

https://interneturok.ru

https://m.edsoo.ru :

https://ege.sdamgia.ru/

https://urok.1sept.ru

https://multiurok.ru

Hroro no pazgeny

13



https://urok.1sept.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/

Pa3nen 4. A3oTcoaepskaniue OpraHu4ecKue CoeJHHeHHs

https://resh.edu.ru

https://interneturok.ru

https://m.edsoo.ru :

4.1 AMuHbl. AMUHOKHCIIOTEL. benku 3 ]
https://ege.sdamgia.ru/
https://urok.1sept.ru
https://multiurok.ru

Hroro mo pazneny 3

Pasnen S. BeicOKOMOJIeKY /I pHbIE COCAUHEHHUSA
https://resh.edu.ru
https://interneturok.ru
https://m.edsoo.ru :

51 I1 .K .B 2 ]

HACTMACCHL. RayHyki. BOTOoKHa https://ege.sdamgia.ru/
https://urok.1sept.ru
https://multiurok.ru

Uroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 34



https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ru/

11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (nupp )
NpPorpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crtpoenue aroMoB. [lepnoanueckuii 3aKoH
1.1 u [lepuogmueckasi cuCTeMa XUMHUYECKHX 3 0 0
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4 0 0
BEILIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
21 Meramnbl 1
2.2 Hewmeramnbt 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5 0 0
BEILIECTB
Uroro mo pazneny 17
Pa3gen 3. XuMus M ;KU3HbL
3.1 XuUMHS ¥ )KU3HD 4 0 0
Hroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudpoBbie
Tema ypoxka Koutpoabnbie | IlpakTnyeckue op
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTbI
pecypcsl
IIpeamer opraHu4ecKol XUMHUH, €€ https://resh.edu.ru
1 ’ 1 0 0 https://interneturok.ru
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE https://m.edsoo.ru
Teopusi CTpOCHUST OPraHUYECKUX https://resh.edu.ru
2 coequHeHmnit A. M. Byrieposa, eé 1 0 0 https://interneturok.ru
OCHOBHBIE ITOJIOKEHHUS https://m.edsoo.ru
[IpencraBnenne o KiaccuGuKauu
opranuveckux BemniecTB. HomenknaTtypa https://vesh.edu.ru
3 P ) P 1 0 0 https://interneturok.ru
(cucremarnyueckas) ¥ TpPUBHAIbHBIC https://m.edso0.ru
Ha3BaHUs OPraHUYECKUX BEIIECTB T '
AJKaHBI: COCTaB U CTPOCHUE https:/resh.edu.ru
4 ' . P ’ 1 0 0 https://interneturok.ru
TOMOJIOTUYECKUN P https://m.edsoo.ru
MeraH 1 3TaH — NpOCTEUILINE https://resh.edu.ru
5 P 1 0 0 https://interneturok.ru
MPEACTABUTENH AJIKAHOB https://m.edsoo.ru
https://resh.edu.ru
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1 0 0 https://interneturok.ru
https://m.edsoo.ru
OTWIIEH U NIPONUIIEH — MPOCTENUIINE https://resh.edu.ru
7 P 1 0 0 https://interneturok.ru

MpEACTAaBUTECIIN AJIKCHOB

https://m.edsoo.ru



https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/

[Tpaktuyeckas padora Ne 1. «Ilomyyenue

https://resh.edu.ru

MCETAHOJI 1 5TaHOJI. BOI[OpOI[HaSI CBA3b

8 . https://interneturok.ru
STHJICHA U U3yYCHUE €O CBOMCTBY» https://m.edso0.ru
Ankaauensl. byranuen-1,3 u https://resh.edu.ru

9 MeTmioytaauen-1,3. [lomyuenue https://interneturok.ru
CHHTETHYECKOIO Kay4yKa U PE3UHBI https.//m.edso0.ru
AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, https://resh.edu.ru

10 TOMOJIOTUYECKUH psll. AlleTUieH — https://interneturok.ru
NPOCTEHIIHIA TIPEICTABUTENH ATKUHOB https://m.edso0.ru
Boruncnenus o ypaBHEHUIO XUMHUECKOI https://_resh.edu.ru

11 https://interneturok.ru
peaKiiH https://m.edsoo.ru
ApeHbI: OEH3011 B TONTYOJ. TOKCHIHOCTh https://_resh.edu.ru

12 https://interneturok.ru
apeHoB https://m.edsoo.ru
I'eHeTHuecKast CBS3b YIIICBOJOPO/IOB, https://_resh.edu.ru

13 https://interneturok.ru
MPUHAJISKAIINX K Pa3JIMYHBIM KJIaccam https://m.edso0.ru
IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru

14 MIPUPOHBINA ra3 U MONYTHBIC HeDTIHBIC https://interneturok.ru
rasbl, He()Th M TIPOAYKTHI ¢€ IIepepaboTKu https://m.edso0.ru
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru

15 MPUPOIHBINA ra3 v MOMYTHBIC HEPTIHbIE https://interneturok.ru
ras3pl, He)Th U MPOIYKTHI €€ nmepepadboTKu https://m.edsoo.ru
KontposnbHas pabora 1o pasaeny https://_resh.edu.ru

16 https://interneturok.ru
«YTCBONOPOMBD? https://m.edsoo.ru
[IpenenbHBIE OTHOATOMHBIC CITUPTHI: https://_resh.edu.ru

17 https://interneturok.ru

https://m.edsoo.ru



https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/

MHoroaroMHbIE CIIMPTHBI: STUJIICHTJIUKOJIb U

https://resh.edu.ru

18 https://interneturok.ru
[THHCpHH https://m.edsoo.ru
®deHou: cTpoeHue MOJIEKYIbl, (pusndeckue https://-resh.edu.ru

19 N https://interneturok.ru
Y XHMHYECKUE CBOMCTBA, IPUMEHEHUE https://m.edso0.ru
Anbnerunapl: GpopManbaerua u https://_resh.edu.ru

20 https://interneturok.ru
auETANLACTHA. ALCTOH https://m.edsoo.ru
OHOOCHOBHBIC TIPEICbHBIC KApOOHOBHIC https://_resh.edu.ru

21 https://interneturok.ru
KHUCTIOTHI: MypaBbUHAS M YKCYCHAsI https://m.edsoo.ru

29 IIpakTrueckas pa6f)Ta Ne 2. «CBoiicTBa Egzlerri::rﬁg'::JISKru
pacTBopa YKCYCHOU KHUCTOTBI» https://m.edsoo.ru
CreapuHOBasi U OJICMHOBAsA KUCIOTHI, KaKk https://resh.edu.ru

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX https://interneturok.ru
KHUCJIOT https://m.edsoo.ru

https://resh.edu.ru

24 Mpiuia kak conu BBICHII/I\)’( KapOOHOBBIX httos://interneturok.ru
KHCJIOT, UX MOIOLIEE ICUCTBUE https:/m.edsoo.ru
CrnoxxHble 3HUPHI KaK IPOU3BOIHBIC https://resh.edu.ru

25 KapOOHOBBIX KUCIOT. ['MAPOIH3 CIIOKHBIX https://interneturok.ru
3¢upoB https://m.edsoo.ru

26 XKupsl: ruaponm3, mpuMeHeHHE,

Ononmoruueckast polb )KUpPOB
VYTaeBobl: cOCTaB, KiacCu(UKaIHs.

27 Bakueiimme npencTaBuTeNnu: TIOK03a,
dbpykTO3a, caxapos3a

28 Kpaxman u nemitono3a Kak IpUpOJIHbIC https://resh.edu.ru



https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

TIOJIMMCPLI

https://interneturok.ru

https://m.edso0.ru

Kontponbhas pabora o pazaeny

https://resh.edu.ru

29 «Kucnoponcoaep:xaiue opraHu4ecKue 1 https://interneturok.ru
COEJTMHEHUS» https://m.edsoo.ru
https://resh.edu.ru

30 AMUHEBI: METHJIAMUH U aHUJIMH 1 https://interneturok.ru
https://m.edsoo.ru
AMUHOKHCIIOTHI KaKk aM(oTepHbIe https://resh.edu.ru

31 OpPTaHUYECKUE COSAMHCHHUS, UX 1 https://interneturok.ru
ouosornueckoe 3HaueHue. [1enTu b https://m.edsoo.ru
BTk Kak PHpOTHELS https://_resh.edu.ru

32 1 https://interneturok.ru
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS https://m.edso0.ru
OCHOBHBIC IOHATHUS XUMUU https://resh.edu.ru

33 . 1 https://interneturok.ru
BBICOKOMOJICKYJISIPHBIX COCTUHEHUI https://m.edsoo.ru
OCHOBHBIE METOLI CHHTE3A https://resh.edu.ru

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIA. 1 https://interneturok.ru
[TnacTMacchl, Kay4yKH, BOJOKHA https://m.edsoo.ru

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://m.edsoo.ru/

11 KIIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBbIE
Tema ypoka Kontpoasubie | IlpakTudeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE PeCypChl
padoThI padoThI
http://www.hij.ru
. http://www.hij.ru
1 XUMHYCCKUH DJIEMEHT. ATOM. 1 0 0 htto-//khimiari 1 ru
ONEKTPOHHAA KOH(HIypallis aToMOB http://www.informika.ru/text/
database/chemy/START.html
[Tepuoguyeckuii 3aK0H U
Ilepnonnueckas cucrema ..
http://www.hij.ru
5 XUMHUYECKUX 3jieMeHTOB /. 1. 1 0 0 http://www.hii.ru
MeHz[eneeBai ux CB’BI: ¢ http://chemistry.nm.ru/
COBPEMEHHOW TEOpHEH CTpOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMECHTOB U
WX COCAMHEHUI MO rpyImnam u http://www.hij.ru
3 nepuoaaM. 3HaYCHHE 1 0 0 http://www.hij.ru
HEPHOMYECKOrO 3aKOHA M CHCTEMBI http://chemistry.nm.ru/
XUMHYECKUX djieMeHTOoB J[. 1.
MenneneeBa B pa3BUTUU HAyKU
Crtpoenue BemiecTBa. XuMU4YeCKas .
CBSA3b, €€ BUIBI;, MEXaHU3MBI http://www.h!!.ru
4 ’ ’ . 1 0 0 http://www.hij.ru
00pa3oBaHMs KOBAJICHTHOM CBSI3H. http://chemistry.nm.ru/
Bonopoanas cBsi3b
5 BaneHTHOCTS. 1 0 0 http://www.hij.ru

DIIeKTpOoOTpULIATENbHOCTh. CTENEHb

http://www.hij.ru



http://www.hij.ru/
http://www.hij.ru/
http://khimia.ri/
http://www.informika.ru/text/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/

okucnenus. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

http://chemistry.nm.ru/

[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJUIOUAHBIE PACTBOPBI.

http://www.hij.ru

0 MaccoBas 10151 BEILECTBA B http://www:hii.ru
http://chemistry.nm.ru/

pactBope
Knaccudukarnus u HomMmeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM. http://www.hij.ru

7 I'enernueckas cBs3b http://www.hij.ru
HEOPraHMYECKHMX BEIIECTB, http://chemistry.nm.ru/
Pa3JINYHBIX KIACCOB
Krnaccudukarus XuMHIeCKUX
peakLuii B HEOPraHMYECKOU U .
OpPTaHWYECKOW XUMHUH. 3aKOH http://www.h!!.ru

8 http://www.hij.ru
COXpaHEHHS MacChl BEIIECTB; 3aKOH http://chemistry.nm.ru/
COXpPaHEHUS U TIPEBPAIICHUS
SHEPTUU MPU XUMUUYECKUX PEAKIUAX
Ckopocts peakiun. OOpaTuMbIe http://WWW.h!!.ru

9 http://www.hij.ru
peakuyu. XMMUYECKOE pABHOBECHE http://chemistry.nm.ru/
[TpakTtuueckas padora Ne 1. http://www.hij.ru

10 «BnusHue pa3nu4HbIX (HaKTOpPOB HA http://www.hij.ru
CKOPOCTh XUMHYECKOM PEaKIMU» http://chemistry.nm.ru/
DneKTpoauTHYeCcKas UCCOIMALUS.
[ToHaTHe 0 BOIOPOAHOM MOKa3aTeNe http://www.hij.ru

11 (pH) pactBopa. Peakuuu noHHOT O http://www.hij.ru

obmeHa. ['uaponu3 opraHMuecKux u
HEOPraHWYECKUX BEICCTB

http://chemistry.nm.ru/



http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

http://www.hij.ru

12 peakuun. [TonsTue 06 smeKkTpoIn3e http://www.hij.ru
pacIuiaBoB ¥ pacTBOPOB COJIEH http://chemistry.nm.ru/
KonTtposnbHas padora 1o pasuery http://www.h!!.ru

13 http://www.hij.ru
«TeopeTndeckre OCHOBBI XUMUM» http://chemistry.nm.ru/
MeTtaminl, UX TTOJIOKEHUE B
[Tepuoanueckoii cucreme .

http://www.hij.ru

14 XUMHUYECKUX 3eMeHnToB Jl. U. http://www. hij.ru
Menneneesa u ocodeHHOCTH http://chemistry.nm.ru/
cTpoeHus aromoB. O0mIme
¢buznyecKkue CBONCTBA METAIIOB
CrutaBbel METAJLIOB. http://www.hij.ru

15 DNEeKTPOXUMHUYECKUHN PsijL http://www.hij.ru
HaIPsHKECHUN METaJIOB http://chemistry.nm.ru/
XUMHUYECKUE CBOMCTBA BAKHENIITUX B
METaJUIOB (HATPUH, KaJIuii, KaJbIHH, http://www.h!!.ru

16 . g http://www. hij.ru
MalrHiH, aHiOMHHHH) X http://chemistry.nm.ru/
COEIMHEHU I
XUMHUYECKUE CBOMCTBA XPOMa, MEIH http://WWW.hﬂ.ru

17 N http://www.hij.ru
1 X COCTTHEH I http://chemistry.nm.ru/
XHUMHYECKUE CBOMCTBA IUHKA http://www.hi?.ru

18 M ’ http://www.hij.ru
EIE33 M HX COCHUHCHHH http://chemistry.nm.ru/
ITpakTruueckas padora Ne 2. http://www.hij.ru

19 "Perenne sKCcriepuMEeHTaIbHBIX http://www.hij.ru
3a7a4 1mo reme «MeTtamib" http://chemistry.nm.ru/

20 Hemeramiel, nx HoJI0KEHUE B http://www.hij.ru/



http://www.hij.ru/
http://www.hij.ru/
http://chemistry.nm.ru/
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http://www.hij.ru/
http://www.hij.ru/
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http://www.hij.ru/
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http://www.hij.ru/
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http://chemistry.nm.ru/
http://www.hij.ru/

Ilepuonnueckon cucreMe
XUMHYECKUX djieMeHTOB 1. .
MenpeneeBa 1 0COOCHHOCTH
CTPOEHHUSI aTOMOB

dusnueckre cBONCTBAa HEMETAIIIOB.
Anorponus HeMeTauIoB (Ha

http://www.hij.ru

21 http://www.hij.ru
MPHMEPE KHCII0pOna, cephl, Gocdopa http://chemistry.nm.ru/
U yriiepoja)

. http://www.hij.ru

29 XUMHUYeCcKre CBOI/ICTBE\l’ rajoreHoB, http://www. hij.ru

COPRII X COCAMHCHHH http://chemistry.nm.ru/
. http://www.hij.ru

23 XUMHYECKUE CBOMCTBA a3ciTa, http://www. hij.ru
bocdopa n ux coemunenmit http://chemistry.nm.ru/

24 XUMHYECKHE CBOMCTBA YFJUICPOIla, http: /. hii.ru/
KPEMHUS U UX COCTUHEHHI
[IpuMeHeHne Ba)KHENIINX http:/Fwwiw.hij.ru

25 . http://www.hij.ru
HEMCTAJUIOB M HIX COCMMHCHII http://chemistry.nm.ru/
O06o001IeHre 1 cucTeMaTH3aIus
3HaHu no Teme «Hemeramuiby. http://www.hij.ru

26 Brraucnenus mo ypaBHEHUAM http://www.hij.ru
XUMHUYECKHUX PEAKIUN U http://chemistry.nm.ru/
TEPMOXHUMHUUYECKHUE PACUETHI
[Tpaktuyeckas pabora Ne 3. http://www.hij.ru

27 «Penienne s3KceprUMEHTaATBHBIX http://www.hij.ru
3anad 1o Teme "Hemeramisr"y http://chemistry.nm.ru/

28 KonTtponbHas pabora o remam http://www.hij.ru

«MeTtaiuie»y U

http://www.hij.ru
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«Hewmeramnsiy/Beepoccuiickas
mpoBepovHas pabota

http://chemistry.nm.ru/

HeOpFaHI/I‘ICCKI/Ie U OPTaHUYCCKHUC

http://www.hij.ru

29 KucnoTel. Heopranmueckue n 1 http://www.hij.ru
OpraHUYeCKHUEe OCHOBAHUS http://chemistry.nm.ru/
AmdoTrepHbIe HEOPTaHUYECKUE U
OpraHNYE€CKUE COCIUHEHUS. http://www.hij.ru

30 ['eneTmueckast CBS3b 1 http://www.hij.ru
HEOPraHWYECKUX U OPraHU4EeCKUX http://chemistry.nm.ru/
BEIIECTB
Ponpe xumun B obecrieueHnn .
HKOJIOTMYECKON, YHEPTEeTHUECKOM U hitp:/ v, .

31 . ’ 1 http://www.hij.ru
MUIIEBON 0€30M1aCHOCTH, Pa3BUTHHI http://chemistry.nm.ru/
MEIUIIMHBI
[TpencraBienus 06 OOLIMX HAYYHBIX http://www.hij.ru

32 MIPUHIIMIIAX TIPOMBIIIJIEHHOTO 1 http://www.hij.ru
ITOJIY4ECHMS BaKHEHIINX BEILIECTB http://chemistry.nm.ru/
YenoBek B MHpE BEIIECTB U http://www.hﬁ.ru

33 1 http://www.hij.ru
Matepraion http://chemistry.nm.ru/

http://www.hij.ru

34 XuMHS ¥ 3I0POBbE YEIIOBEKA 1 http://www. hij.ru

http://chemistry.nm.ru/
OBIIEE KOJIMYECTBO YACOB I1O 34

[MTPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.

AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemienue)

METOANYECKHUE MATEPUAJIBI JJIA YUUTEJA

O. C. TI'abpuensn «I[Iporpamma kypca xumuu it 8-11 kitaccos
00111e00pa30oBaTeNbHBIX YUpexkaeHui», MockBa, uza. «JIpoday.

Xumus 10 ki1.: KonTposibHbIE U TpoBepOoUYHBIE paboThl K yueOHuky O.C.
l'abpuensna.

IMabpuensan O.C., Pemeros I1,B., Octpoymos WU.I"., Hukutiok A.M. ['oTroBUMCS K
eIMHOMY TOCY/IapCTBEHHOMY 3k3aMmeHy. —M.: Jlpoda.

IMabpuensan O.C., OctpoymoB W.I'. Xumusi. Matepuarnsl JJisi IOJATOTOBKU K
€AMHOMY IOCYApCTBEHHOMY 3K3aMEHY U BCTYIHUTEJIbHBIM 3K3aMEHAM B BY3bI:
VYueb. [Tocobue, - M.: [Ipoda.

["adpuensn O.C., OctpoymoBa N.I'. Xumuueckuii 3kciepuMeHT B mikose, 10 KiI.

— M.: lpoda.

2.T'abpuensn O. C., Octpoymoa U.I'. Hactonbhas kaura yuurens. Xumus. 10
KI. - M.: JIpoda.

[Ma6puensa O.C., OctpoymoBa W.I". Oprannueckast XuMus B TeCTax, 3a7a4ax,



ynpaxuenusx. 10 k1. — M.: [Ipoda.

["abpuensn O. C., Octpoymosa U.I'. HactonpHasa kaura yunrens. Xumus. 10 k1.
- M.: [Ipoda.

[Ma6puensa O.C., OctpoymoBa W.I". Oprannueckast XuMmusi B TeCTax, 3a1adax,
ynpaxuenusax. 10 k. — M.: IIpoda.

Xumust 10 xn.: KoaTponbHbie 1 TpoBepodHbie padoThl K yueoHuky O.C.

["aGpuensna.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET

Buptyansnas mkona Kupumna u Medoaus. Penuturop mo Xumuu. — «Kupust u
Medoauity, 1999-2002 rr. ABTops! — akagemuk PHAU B.b. 3axapos, n.m.H. T.B.
NBanoga, k.0.H. A.B. Maranus, x.0.H. M.YO. baknymunckas, T.B. Andpumona.
Xumus (8 — 11 kiace). Buptyansnas nabopatopus. — Mapl' TV, 2004.

CeteBoe oOpa3oBaTenbHOE coo0mecTBO «OTKpBITHIN Kitacey (http://
www.openclass.ru);

2. Yuutenbckuii mopran «Bce musa Yaurenein» (http://www.uchportal.ru);
Metonacoser (http:// metodsovet.su);

OTKpBITHIN KaTajgor 00pa3oBaTeNbHBIX MPE3eHTAINN «Y YeOHbIC TPE3CHTALIUI)
(http:// www.uroki.net)

O.C. I'abpuensn Xumus. 10-11 knacc: 31eKTpoHHOE yueOHOE U3aHKeE:

MyJbTUMenuiHoe npunoxenue Kk yaueOnuky O. C. ['abpuensana. — Pexxum



noctyna: http://www.drofa.ru/catnews/dl/main/chemistry

[Mporpamma no xumuu. — Pexxum nocryna: http://www.drofa.ru/for-
users/teacher/vertical/programms

Enunas xomneknus mudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB. — Pesxxnm

nocryma:http//school-collection.edy/ru
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