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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, 1 OCHOBHBIX MOJIOXKEHHIMA
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmiei ctparernu oOydeHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyueHUs U TpeOOBaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEero o011ero o0pa3oBaHus CpeCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€TOM Ccreuu(pUKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU NPUPOILI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LEJIEH M MPUHLIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBUM C OOIIMMHU IENSIMU W TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAODKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ss W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
IpeJCTaBICHUN 0 CTpoeHuH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAI0TCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHbIC
MPEICTABICHUS] O XUMUYECKOM CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIIeCTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKHUX IMO3ULIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

EnuHasa cucrema 3HaHUN O BaKHEWIIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NPHUMEHEHHH, a TAKKE O XMMHUYECKUX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUs JoNONHsIeTCs B Kypceax 10 u 11 kimaccoB anemenTamu
COJIEp>)KaHMsl, UMEIOIIMMHU KYyJbTYpOJIOTHYECKUA M MPUKIATHON XapakTtep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMw,
PacKpBIBAIOT €€ pOJIb B IO3HABATEIBHON M IPAKTUUECKOM AEATEIbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTD €€ AJIs TIONOJHEHUS 3HaHUH,
pEeLICHUS UHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepUalbHOE E€JIMHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTB IPUPOJHBIX SIBICHUM ITyTEM DKCIIEPUMEHTA
U pELICHUS MPOTUBOPEUYM MEXIy HOBBIMU (DaKTaMU U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEHIEHUU 3KOJOTHMYECKUX NpodiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIHTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcsi NPHUHATHIE NPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uH(popMaluu, HEOOXOAUMBIX JUJIi MPUOOPETEHUS OMNbITa MPAKTUYECKOW U
UCCJIEIOBATENLCKON JIeATEIbHOCTH, 3aHMMAIOUIEl Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACIICHUIO LIeJIEW W3y4eHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHUIICH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHUE C UCTOpUEH HX
pa3BUTHUS U CTAHOBJICHHS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEI[ECTB U XUMHUUECKUX PEaKIINil, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUN, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKa IeJIed U 3a/lay U3yYeHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpasoBanus. Ceroms B
MPENoIaBaHUK XUMUU B OOJIBIIECH CTETIEHH OTAAETCS MPENOUYTEHUE MTPAKTUYECKON
KOMIIOHEHTE COJepKaHusi OOy4yeHus, OPHEHTUPOBAHHON HAa MOJATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoMm
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
aKTUBHOTO TMOJYyYCHHUS 3HAHUN U IPUMEHEHUS UX B PCATbHON KU3HH JIJIST PEIICHHM S
MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM TIpu U3yUueHUU TpeIMeTa « XUMHUS) JOMUHHUPYIOIEE 3HAUCHHE
pUOOPETAIOT TaKue IeNn U 331a49H, KakK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITETCHIINM), WMEIONINX YHUBEpPCAJbHOE 3HAYEHWE IS Pa3IMYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JESTEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN DKOJIOTHUYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOJHYIO CPEy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
PaLMOHAIBHOTO MPUPOAOIOIB30BAHNS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIIECHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTh «EcrecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Hezemto), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[Ipenmer opraHn4ecKON XUMHUU: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BeIEeCTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIIMX IPEICTABUTENECH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJICEHWE M OINHCaHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IJ1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W 3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHUYECKUN psl. DTUJIEH U MPOIUIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeEWIIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, QpU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakiuu raJjoreHMpOBaHMsS U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble HMCTOYHHMKU YIIAEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIIH
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKOB U pe3uHbI, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThl: MOTyUYeHUE ITUIICHA U U3YYCHHE €r0 CBOICTB.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4eckue coeJMHeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa M ATAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoseka. [[puMeHenne rmunepruHa u STUIEHTJTUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruiel U Kemouwvl. DopMmanblaerus, aneTanbAETHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (pU3nUecKre 1 XMMUYECKUE CBOMCTBA (CBOMCTBA, 001IMe /1Jis
KJ1acca KUCIIOT, peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxxnaple 2(QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ umponu3
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

VYrneBonpl:  cocTtaB, kiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHeE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MPUMEHEHHE, OMOJIOTHYecKast poJib.
dortocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak nNpupojHbie moiaumepsl. CTpoeHrne Kpaxmaia U
HeuoNIo3bl.  PU3NUECKME W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, Ka4E€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TAaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernaos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmana ¢ HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coequHeHus. usnyeckue u
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha MpuMepe TIimuuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJISIPHBIE cOelIMHEHMs. llepBuuHas,
BTOpPMYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJII0/IEHUE U OINMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JCHAaTypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHBIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX MOHATUH, TaK W TOHSATHH, SBISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX
IpeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmu1re ecTecCTBEHHO-HAYUHbIEC TIOHATHS: SIBJICHNE, HAYyYHBIH (pakT, rumoresa,
3aKOH, TEOpHsl, aHAIIU3, CUHTE3, KIacCH(UKAILUS, EPUOJUIHOCTD, HAOII0CHNE,
U3MEpPEHUE, SKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: Marepus, DHEprus, Macca, aTOM, DOJEKTPOH, MOJIEKYJa,
OHEPreTHYECKUH YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSIHUEC
BEIIECTBA, (PM3MUYCCKHE BEIIMYMHBI M SAUHUIIBI UX U3MEPEHHSL.

buonorusi: xierka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTUYECKH AKTHBHBIC BelIecTBa (OCNKH, YIICBOIBI, JKHPHI,
bepMeHThI).

['eorpadus: MuHEpabl, TOPHBIE TOPObI, OJE3HBIE UCKOIIaeMbIe, TOILIHBO,
pecypchl.

TexHONOTHsI: TMHUIIEBBIE MPOJIYKTHI, OCHOBBI PAIIMOHAIBHOTO IHTAHUS,
MOJOIIIUE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE MpernapaThl, MaTepUaIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOIMYECKOro 3akoHa M llepmoandeckoil cucTtembl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojaam.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHeiil). Bogopomnas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COETMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIaCcCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKHMX — peakmuii B
HEOPTaHUYECKOM M OpPraHWYECKOM XHWMHH. 3aKOH COXPAaHEHHsS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHUE
XuMH4ecKkoro pasHosecus. [Ipunnnn Jle [lartense.

Onektponutnyeckas nuccornuanusi. CuibHbIE U cladbie 31eKTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tabmun «llepuonnueckas cucremMa XuMuueckux sneMeHtoB [l U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HaOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TTIOMOIILI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOTO OOMEHA), MPOBEICHUE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKkum».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XHUMHUYECKHX pPEaKUHU, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCIIOJIBb30BAHUEM MTOHATHS «MaccoBas IO
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCIIOPOJICOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MennaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O0mme gusnyeckue cBoricTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOMCTBA BA)XKHEWILMX METAUIOB (HATPUM, KalWil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3yUYCHUE KOJUICKINM «MeTayulbl M CIUIaBbl», OOPa3I[0OB HEMETAILIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJEHUE W OINUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PacTBOpaMU
KHUCIIOT U IeJI0ueH, KaYECTBEHHBIE pEeaKI[Mi Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJYYECHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHUIINE CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MIPENapaToOB OBITOBON XUMHUH B
ITOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHD, BELIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMCHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpaJIBI, TOPHBIC MOPOJBI, MOJIE3HBIC UCKOIAEMbIC, TOIUIHUBO,
peCypChI.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METAJLTypIHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHUIICBAs
IPOMBIIICHHOCTh,  (hapMalleBTHUECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPerapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBILET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUYHOCTHBIM,
METampeIMETHBIM H  TpeaMeTHbiM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IMPOrpaMM CPEAHEro OOLIETo
0o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEILHOCTHBIM MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITENFHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYaIOUIMMHUCS POCCUMCKON Tpa)kIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUW JTHUYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH U NCTOPUYECKUX Tpaauluii 0a30BON HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€TOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)KJIaHCKOro oOLIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh OTMBITA TO3HABATEIBHON M MPAKTHUECKOH J1€ATEIbHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPU CO3aHUH YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U TO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPYECTBA B O0OJACTH TEOPUU U MPAKTUUECKOIO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKU €CTh PE3yIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MM03HABATEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEAYIOLIEM aHATIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUWE M MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEM 3J0pOoBOTO M Oe3omacHoro obpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1EHHOCTH TpaBUJl HHIAUBUIYAJIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOodeCcCuii pa3IudHOro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymiel Tpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOOJeM, BIIHSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJHOU U COLIMATIBHOW CPEIb;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, TMPUHOCIIIUX BpEl OKpYX aroueu
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKOHN HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IUHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBWIN3ALNH: B €€ T'YMaHUCTUYECKOW HAITPaBJICEHHOCTU U BaXXHOU POJIA B CO3/IAHUH
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKaIOIIEro Mupa u



MIPOUCXOAAIINX B HEM U3MEHCHUH, YMEHHS JIejaTh 000CHOBAaHHBIC 3aKJTFOUYCHHUS Ha
OCHOBE HAayYHBIX ()aKTOB U MMCIOIIUXCSI JAHHBIX C IS0 TTOJTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIeIOBATEIBCKON ACITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESATSIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPa’KaIOIINe
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIUCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHA Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIHLHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICJILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUUECKON PeaKiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3TMYHbIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHaTu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
orbope wuHPOpMaNKMK, HEOOXOMUMOW 11 BBIMOJTHCHUS YYEOHBIX  3amad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA TP padbOTE C XUMUYECKON
uHpopMaIuen: NMPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJE IUaora W/viH
JTUCKYCCHUHW,  BBICKA3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHTEJIHHO BBITTOTHCHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCIEAOBAHUIO CBOMCTB
M3Y9JaeMbIX BEIECTB, pealn3alid y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIIACOBAHMS TMO3UIIUNA B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATHh TMpEAjaraeéMblii ajiroput™M JACHCTBUN Mpu
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BbIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JCATEIIPHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, PO XUMHUH B ITIO3HAHUU SIBJIEHUN TTPUPO/IBIL,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHON
rpaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpee;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbBIN CKeNeT, GyHKIMOHATIbHAS TPYIINa, paIuKal,
MU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIepKAIlMEe COEIUHEHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MMacHOM HCIIOJIb30BAaHUU BAXKHEHIIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U TIPEBPAIICHUN OPTAHUYECKUX COCAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysT OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETH MOJIEKYJl OPraHWYECKUX BEUIESCTB JJISI WUIFOCTpAIlUd HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIACCy/Tpynne COequHEHUN (yrieBOJOpOAbl, KHUCJIOPOA M a30TcoJepKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJIEH,
ATWICHTJINKOb, TIHIEpUH, (eHol, (HopMaibAeTull, areTalbIerha, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3UIECCKUE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIULEPUH, (PEHOII,
aleTalbJerul, MypaBblHasl U YKCYCHAasl KUCJIOTHI, TJII0OK03a, Kpaxmal, IeJUTI003a,
AMUHOYKCYCHAasl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUHU TIPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHre, U3MEpPEHUe, SKCIEPUMEHT, MOJICTUPOBAHHUE),
WCITOJIP30BAaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS IS TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUiX, CBSA3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JabopaTOpHBIM OOOPYIOBAaHWMEM, a TaKXKe TMpaBHiIa OOpaIleHUs ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAIlIEHNs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, IMOTyUEHUE
ATUJICHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUECKUX BEIIECTB,
JIeHaTypaiys OCJIKOB IPU HArpeBaHUM, IIBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU
C TMpaBuUJIaMU TEXHUKU O€30MacHOCTH TpU OOpalleHud C BeleCTBaMU U
7a00paTOpHBIM  O0OpYJOBaHHEM, TMPEACTABIATh  PE3yJbTaThl XUMHUYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
dhopMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEILHOCTH B MEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH



OMAaCHOCTh BO3JCHUCTBUS HA >KUBBIE OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPACHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TIO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass ¥ HeopraHudeckas
XUMHS» OTPAXKAIOT:

cOPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBIICHUW IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] MPAKTUYECKUX 3aJ1ad U IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMUYCCKHUI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMAYECKAsl CBS3b
(koBaJIeHTHAas, MOHHAsI, METALTUYECKAs, BOJOPOAHAS ), KPUCTAITMYECKAs PEIIETKa,
TUNBl  XUMHYECKHX  PEAKIMUH, PaCTBOpP, DJIEKTPOJUTHI, HEDJICKTPOJIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHHs] MAcCChl BELIECTB, 3aKOH COXPAaHCHUS U IMPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX PA3JIMYHOTO COCTaBa, BUJ XWMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BelIecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX paCTBOpPaX HEOPTraHUYECKHUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIEHHOMY KIAcCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI IMEPUOAMYECKOT0 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaThb SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ilepuoandeckoil cHCTEMBI
xumuaeckux siemeHToB JI. M. MeHneneeBa, WCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», O0BSICHITh 3aKOHOMEPHOCTHU
VU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MIEpHUOAaM U
rpynmam [lepuoandeckoi cuctembl XxumMuueckux 35eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3NUYHBIM IpPU3HAKaM (YUCIY M COCTaBy pEarupyrollyux BEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, yYaCTHIO KaTaau3aTropa);

C(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMM pPa3IMUHBIX
TUIIOB, TIOJHBIE M COKpPALIEHHBIC YPABHEHMSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

cOpPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKIAIOLINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBAaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBICHUS AJIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHWMHUYECKHE IPOLECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYUCICHHS C HCIIOJIb30BAHUEM
HOHSTHS «MacCOBasi OJISl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHUN Ia30B IPU
XMMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3 (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHUYECKOI
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWiia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBITOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATH XHUMUYECKUUN
DKCIIEPUMEHT (pa3j0KEHUEe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONpPENENCHUE CpEdpl PpPacTBOPOB BEIIECTB C IMOMOLIBID YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTtanabsl») B COOTBETCTBHM C IMpaBUJIaMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIK, IHTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  DKOJOTUUYECKH
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIIEHUS |
IPENOTBPALIECHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHNU3M YEJI0BEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  chenbIX M caaboBUAALIMX OOYyYaroOUIMXCs: YMEHHE UCHOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. bpaiins g 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4yecTBo 4yacoB
Ne HaumenoBanue pa3jaesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
Kontpoabubie IIpakTuueckue
n/n H TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM
[TpenmMeT opranuyeckoii
xumuu. Teopusi CTpoeHUS https://lesson.academy-
11 OpPTraHUYECKUX 3 content.myschool.edu.ru/lesson/399fdd14-4bal-
coenuHeHnud A. M. 48e5-a428-dae10d492c6e
byrneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesompopoabst
IT .
2.1 PCICIBHEE 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
YIIEBOIOPOABI — allKaHbI
HenpenensHueie
2.2 YIJI€BOIOPOAbI: AIKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaIUCHBbI, aJIKHBI
ADOMATHUCCKIE https://lesson.academy-
2.3 P 2 content.myschool.edu.ru/lesson/7dada027-8448-
YTICBONOPOPL 418f-b416-fhaledd4ab6d
[IpupoaHbie ICTOYHUKH https://lesson.academy-
24 YTJIEBOJIOPOOB M UX 3 1 content.myschool.edu.ru/lesson/a9f3d191-5ele-
nepepadoTka 4e24-ac02-efh16fa49f6a
Hroro no paszneny 13



https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeuHeHust

3.1 Cruptel. denon 3 https://resh.edu.ru/subject/lesson/5727/start/150577/
Anpaeruasl. KapOboHOBBIE https://lesson.academy-
3.2 KUCIOTEL CIOKHEIE 7 1 content.myschool.edu.ru/lesson/b4feaa04-3438-
>(ups 4b57-a3ec-ba0f9fe63c0d
3.3 VYrieBoasl 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Utoro no pazneny 13

Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

AMUHEL AMAHOKHCIOTEL https://lesson.academy-
4.1 ) ' 3 content.myschool.edu.ru/lesson/c2f2f3d7-43d1-

benku 4873-ace0-78ecab6009628

Utoro no pazneny 3

Paspnen 5. BeicokoMoJIeKy ISIpHbIE COeIMHEHUS

Mnactmacest. Kavavin https://lesson.academy-
5.1 B P NAYEYRH. 2 content.myschool.edu.ru/lesson/45b81dac-acha-
OJIOKHA 440e-99e3-14¢3ba78050a
Hroro no paszneny 2
OBHIEE KOJIMYECTBO YACOB 34 5 9
110 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM (uudpoBbIe)
Ne n/m P Kontpoabnbsie IlpakTuueckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
bubmuoreka [JOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XUMHYECKHE PeaKIIUU 6 1 1
peaxt https://myschool.edu.ru/
Hroro no paszneny 13
Pa3jnen 2. Heoprannueckasi xumusi
b K
2.1 MerTanasl 6 1 nommorexa [0
https://myschool.edu.ru/
b K
2.2 Hemeramnsr 9 1 1 nommorexa [0
https://myschool.edu.ru/
53 CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX 5 bubmuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
Hroro no paszneny 17
Pa3znea 3. XuMus 4 :KU3Hb
b K
3.1 XuMus 1 )KU3Hb 4 nommorexa [10

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB Jara
JIeKTPOHHBbIE U(PPOBHIE
n/ | Tema ypoka Becer  Kourpoabnsl  IIpakruyeckm  M3y4eHH
o0pa3oBaTe/ibHbIE PeCypPChl
n 0 e padoThl e padoThlI El
IIpeamer
1 OpraHN4YeCKON XUMHH, 1 https://resh.edu.ru/subject/lesson/6149/start/1703
e€ BO3HUKHOBEHHE, 88/
pa3BI/ITI/I€ 1 3HAYCHUC
Teopus crpoeHUs
OpraHNu4eCKHUX https://lesson.academy-
2 coenuuennii A. M. 1 content.myschool.edu.ru/lesson/726ee099-e1a9-
bytneposa, eé 410f-b8be-b4ch589aeadl
OCHOBHBIC ITOJIOKCHU A
IIpencrasnenue o
KJIaccuPpuKauu
OpraHNYeCcKux
BEILIECTB.
HoMeHKIaTVDa https://lesson.academy-
3 P 1 content.myschool.edu.ru/lesson/399fdd14-4bal-
(chcrematuieckas) n 48e5-a428-dae10d492c6e
TPUBUATHHBIE
Ha3BaHHU
OpraHUYECKUX
BEILIECTB
AJKaHBI: COCTaB U .
https://resh.edu.ru/subject/lesson/6151/start/1499
4 CTpOCHHE, 1 03/
TOMOJIOTUYECKUH P -



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

Meran u 3Tad —

5 MPOCTEUIIINE https://resh.edu.ru/subject/lesson/6151/start/1499
MPEICTaBUTENN 93/
aJKaHOB
5 AJKEHEIL: cOCTaB U https://resh.edu.ru/subject/lesson/5412/start/2125
CTPOEHUE, CBOMCTBA 63/
DTHJICH Y TIPOITHJICH
7 — mpocTeinme https://resh.edu.ru/subject/lesson/5412/start/2125
MPEACTABUTETHN 63/
aJIKCHOB
[IpakTrueckas pabota
Ne 1. cTonyuenie https://lesson.academy-
8 content.myschool.edu.ru/lesson/53cd2379-2a45-
ITHICHA W HBYACHHC 43b1-9f67-7ebcdaf03ce0
€ro CBOMCTBY
AnxagueHsl.
fagiilgij;ﬁei-l, 3 https://lesson.academy-
9 content.myschool.edu.ru/lesson/05¢9a929-6741-
Homyuenue 4d7c-8405-009a92468356
CHHTETHYECCKOTO
Kay4dyKa U pe3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOEHUS,
FOMOITOrHYCCKHH PAL. https://lesson.academy-
10 content.myschool.edu.ru/lesson/d86d7d00-d5b4-
Aneruiies — 491d-aded-c3dda19feefs
MPOCTEUITNU
HpeHCTaBHTeHB

AJIKUHOB



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

11

Brruncnenus mo
YPaBHEHUIO
XMMHYECKON peaKiuu

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-2221-
43e0-97h8-983de535c44d

12

13

14

ApeHbl: 6eH30I1 U
TONyOJ. TOKCHYHOCTH
apeHoB

I'enernyeckas cBs3b
YIJI€BOJIOPOJIOB,
IIPUHAIEKAUX K
Pa3IMYHbIM KJ1accaM
IIpupoansie
HUCTOYHUKH
YIJI€BOJIOPOJIOB:
IIPUPOJAHBIN ra3 u
MOMYTHBIE HEPTAHBIE
raspl, HeQTh U
MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/4775/start/1504
94/

bubmuoteka [{OK https://myschool.edu.ru/

https://resh.edu.ru/subject/lesson/6148/start/1704
61/

15

IIpupoausie
HUCTOYHUKHU
YIJ1€BOAOPOIOB:
MIPUPOJIHBIN a3 u
MOMYTHBIE HEPTAHBIE
rassl, HeTh U
MIPONYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/1704
61/

16

KonTponbhas pabora
0 paszeny
«YTII€BOIOPOABD)

bu6mmoreka LIOK https://myschool.edu.ru/



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://myschool.edu.ru/

IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:

https://resh.edu.ru/subject/lesson/4769/start/1505

17 METAHOJI U STAHOJL. 50/
Bomoponnas cBs3b
MHoroaTtoMHbIS
CTMpTH: https://lesson.academy-
18 content.myschool.edu.ru/lesson/461aa9c8-c0ef-
ITHIICHITIHKOIE | 4827-a8e5-d12a0bedc826
TIIMIOCpHUH
deHot: cTpoeHUE
MOJIEKYJIbI, https://lesson.academy-
19 ¢busnveckue u content.myschool.edu.ru/lesson/649883b8-7c5f-
XHMHYECKHUE CBOMCTBA, 4116-896e-10a2278b08f1
IMIPUMCHCHUC
Anbaeruapr: .
https://resh.edu.ru/subject/lesson/4776/start/1506
20 dbopmanpaerun u 04/
areTanabJerua. AIeToH _
OIHOOCHOBHBIE
NIpEeACIbHbIC https://lesson.academy-
21 KapOOHOBBIE KUCIIOTHI: content.myschool.edu.ru/lesson/b4feaa04-3438-
MYypaBbUHAS U 4b57-a3ec-ba0f9fe63c0d
YKCYCHAs
[TpakTuueckas pabora
Ne 2. «CBoiicTsa https://lesson.academy-
22 . content.myschool.edu.ru/lesson/9834d408-386d-
PactBopa yKCYCHOH 4443-8de3-7efbash98cdb
KHCIIOTBI»
CreapuHoBas u
23 0JICMHOBASI KUCIIOTHI, bubmuoreka I{OK https://myschool.edu.ru/

KakK MpeacCTaBUTCIIN



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://myschool.edu.ru/

24

25

26

27

28

29

BBICIINX KapOOHOBBIX
KHUCIIOT

Mpg11a KaK coJtu
BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOIIICE
JICUCTBUE

CnoxxHbIe 3(DUPHI KaK
MIPOM3BOTHBIC
KapOOHOBBIX KHCJIOT.
['maponns clnoxHbIX
3¢upoB

Kupsr: runponus,
MIPUMEHCHHUE,
Ouosorudeckas poib
KUPOB

YTrieBodsl: COCTaB,
KIaccupuKaIus.
Baxneiinue
MPEACTABUTEINH:
TII0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemironosa
KaK IpUPOJHbIE
MOJINMEPBI
KonrtponbHas pabora
10 pasjeny
«Kucnopoaconepxari

https://resh.edu.ru/subject/lesson/5952/start/1506
31/

bubmuoreka [{OK https://myschool.edu.ru/

https://resh.edu.ru/subject/lesson/5952/start/1506
31/

https://resh.edu.ru/subject/lesson/6150/start/1506
87/

https://lesson.academy-
content.myschool.edu.ru/lesson/690fbb76-f94a-
4f77-bbbe-3d3ae748f716

bubnmoreka [{OK https://myschool.edu.ru/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://myschool.edu.ru/

HC OPraHUYCCKHUC
COCOUHCHU
AMIHEL METIIAMI 1 https://lesson.academy-

30 1 content.myschool.edu.ru/lesson/0c608a59-4c69-
AT 4481-839¢-9205201h73e
AMMHOKHCIIOTEI KaK
am(oTepHbIC
OpraHETeCKHe https://lesson.academy-

31 1 content.myschool.edu.ru/lesson/c2f2f3d7-43d1-
COCIHMHCHHA, HX 4873-ace0-78eca6009628
OHOJIOTMYECKOE
3HA4YCHHUC. HCHTI/II[BI
benkun kak mpupoHbIe https://lesson.academy-

32 BBICOKOMOJICKYJISIPHBIE 1 content.myschool.edu.ru/lesson/c2f2f3d7-43d1-
COCIMHCHUS 4873-ace0-78eca6009628
OCHOBHbBIC TOHATHUS
MU https://lesson.academy-

33 1 content.myschool.edu.ru/lesson/45b81dac-acha-
BPICOKOMOTCIYIAPHEIX 440e-99e3-14c3ba78050a
COCOINHCHNUN
OcCHOBHBIE METOJIBI
CHHTE3a

34 BBICOKOMOJIEK YIISIPHBIX 1 https://resh.edu.ru/subject/lesson/6152/start/1508
COETUHEHU. 50/
[InmacTmaccel, KaydykH,
BOJIOKHA

OBHIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

N KoanuectBo yacoB 1 DJIeKTPOHHbIE
° ara
Tema ypoxa Kontpoabnbie IlpakTuueckue uudposbie
n/n Bcero U3YYeHU s
padoThI paGoThI oOpa3oBaTe/ibHbIE
pecypcbl

1 XUMHYCCKUH 2JIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKTpoHHas KOHGUTypalusi aToMOB https://myschool.edu.ru/
[Tepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHYECKUX

bubnunoreka LIOK
2 snemeHnToB JI. 1. MenaeneeBa, ux cBsI3b 1
. = https://myschool.edu.ru/
C COBPEMEHHOMU TEOpHUEH CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKHUX DJIEMEHTOB U UX

3 COEIMHEHUH MO IPpyIIaM U NEePUOJAM. 1 bubnnorexa [JOK
3HaveHHe NMePUOANIYECKOT0 3aKOHA U https://myschool.edu.ru/
CHUCTEMBbI XUMHUYECKHUX d1emMeHToB J[. 1.

MenieneeBa B pa3BUTHH HAYKH
CrpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
N bubmmoreka IIOK
4 e€ BUJIbI; MEXaHU3MbI 00Pa30BaHHUS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBA3U. BojopoiHas cBs3b
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.

5 Crenenpb okucieHus. BemecTna 1 but6mmorexa [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

bubanoreka [JOK
6 WcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI. 1

MaccoBas 10715 BEILIECTBA B pacTBOPE

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.

bubnunoreka LIOK

! I'eneTnueckas CBsI3b HEOPTAHUYECKUX https://myschool.edu.ru/
BEILIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukanus XuMU4ecKkux peakiui B
HEOPraHWYECKOU U OpraHu4eCcKOn

8 XUMHUHU. 3aKOH COXpPaHEHUSI MaCChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAHCHUS U https://myschool.edu.ru/
IPEBpALLCHHs] SHEPTUU IIPU XUMUYECKUX
peaKkuuax

9 Ckopoctb peakun. OOpatumbie bubnuoreka [IOK
peakunnr. XuMHUYECKOE PABHOBECHE https://myschool.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusiaue

10 pa3InYHbIX (PAKTOPOB HA CKOPOCTh ]r?tlfr?sj?/l//lr?wf/iléﬁo]jli Id<u.ru /
XUMHUYECKON peaKInm»
DNEKTPOIUTHYECKAs JUCCOLUALM.
[Tonstie 0 BogopoaHOM mokasarene (pH)

11 pactBopa. Peakunuu noHHOTO OOMEHa. ]r?tlfr?sj?/l//lr?wf/?éﬁo](_)[& Id<u.ru /
['maponn3 opraHuyYECKuX U
HEOPraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

12 peakuuu. [TonsTre 00 anexTponuze Egi?;;?iiﬁogg Itju.ru /
pacIuIaBoB ¥ pacTBOPOB COJIEH

13 KoHnTtposbHas paboTa mo pa3aeny bubnuotexa [JOK
«Teopernyeckrue OCHOBBI XUMUK) https://myschool.edu.ru/
MerTannsl, UX IOJIOKEHHE B

14 [lepnonnueckoi cucTeMe XUMUYECKHUX bubmmorexa [IOK

snemenToB 1. . MenaeneeBa u

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
(du3HUYeCcCKre CBOMCTBA METAILIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI

bu6nmoreka [IOK

15 .
PAL HANPSDKEHUN METAILIIOB https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BaXKHEUIIINX
. . . bubnuorexa [JOK
16 METaJUIOB (HATPHH, KU, KaIbIUH,
. g . https://myschool.edu.ru/
MarHuii, aTlFOMUHHN) U UX COETUHEHUI
17 XUMHUYECKUE CBONCTBA XpOMa, MEIU U UX bubmmoreka [JOK
COCIMHEHUN https://myschool.edu.ru/
18 XuMHYeCKre CBOMCTBA IIMHKA, JKelle3a U bubmuoreka [{OK
UX COeOUHEHUN https://myschool.edu.ru/
[TpakTuueckas pabota Ne 2. "Pemienue
bubnunoreka LIOK
19 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
" https://myschool.edu.ru/
«MeTtamibi»
Hewmeransl, ux mosoxxeHue B
20 [Iepnoanueckoil cucreMe XUMHYECKUX bubmmnoreka [HOK
sneMenToB . 1. MenneneeBa u https://myschool.edu.ru/
OCOOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKue CBOMCTBAa HEMETAIIOB.
bubmmoteka IIOK
21 AnoTponusi HeMETauIoB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
29 XHUMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI bubnmnoreka [JOK
7 UX COEeTMHEHUH https://myschool.edu.ru/
23 XuMHYecKue cBOUCTBa a30Ta, pocodpa u bubnuotexa [JOK
UX COCOUHEHUU https://myschool.edu.ru/
24 XuMHYEeCKHEe CBOMCTBA yTiiepo/a, bubnuotexa [JOK

KpEMHHA U UX COG)II/IHCHI/Iﬁ

https://myschool.edu.ru/
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[IpuMeHeHNe Ba)KHEUIINX HEMETAIIOB U

bu6nmoreka [IOK

25
UX COCIMHECHUU https://myschool.edu.ru/
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

26 o Teme «Hemeramely. Beraucienus mno bubmuorexa [IOK
YPAaBHEHUSIM XUMUYECKUX PEAKLUN U https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemenue

bubmuoreka [{OK

27 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe

" | https://myschool.edu.ru/
Hewmeramibr"»

08 KonTponbhas pabota nmo remam bubmmoreka [JOK
«Mertamns» u «Hemetab https://myschool.edu.ru/
Heopranudeckue u opraHndecKue

bubnuoreka [{OK
29 kucnotel. Heopranmueckue u
https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AmMoTepHbIe HEOpraHUYECKHe U

30 OpTaHUYECKUE COCAMHEHUSI. bubnnorexa [JOK
I'eneTndeckas CBsI3b HEOPraHUYECKUX U https://myschool.edu.ru/
OpPTaHWYECKUX BEIICCTB
Ponb xumun B obecieueHUn

31 3KOJIOTUYECKON, YHEPTETUUECKON U bubnnorexa [JOK
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI https://myschool.edu.ru/
MEUITHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MPUHIIUIIAX POMBIIIIEHHOTO MMOTYIEeHUS bubmmorexa [IOK

p . p i https://myschool.edu.ru/
BaXHEHIIINX BEIIECTB
bubnunorexa LIOK
33 YenoBek B MUpE BEIIECTB U MAaTEPHUATIOB

https://myschool.edu.ru/
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XHUMHA U 300pOBbE YEIIOBEKA

bubnunoreka LIOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxnrnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»
» Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C.I'abpuensy, I'.I'.JIpicoBa «Xumust Metoguueckoe nocooue — 6a3oBbiit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensu, N.I'.OctpoymoB, «O0m1as XuMust B TeCTax, 3aavax,
ynpaxHenusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposibHbIE ¥ TpOBEepOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHast kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHas kuura amnst yuurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoyMoBa «3a1auu o XuMuu 1
croco0sI ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenucoBa «Xumus 11 kiacc nmoypodHble TUTaHbI IO YYCOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018roz.

8. M.A.Ps6oBa, Y.HO.Hesckas, P.B.JInako «Tecter mo xumun 11 kmace», - M.
Ok3ameH, 2019r.

9. 9. O.C.I'abpuensn, N.I".ocTpoymoB « XMMUYECKU SKCIIEPUMEHT B TKosIe 11
kiace»; - M.: Ipoda. — 2019 roa.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u caliT i yuutens «51 uay Ha ypok
XUMUA

http://him.1september.ru Equnas xomnekuus IIOP: TIpeameTHas KouIeKIus
«XUMUSI»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHbIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6meo0pa3zoBaTeIrHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii



http://www alhimik.ru Beepoccuiickas omumuama NiKoJIbHAKOB TT0 XUMHH
http://chem.rusolymp.ru Opranmueckast XuMus: 3JICKTPOHHBIA y4eOHUK JUIs
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JIEKTPOHHBINA y4EOHUK
http://www hemi.nsu.ru OTKpeITHIH KOJISIK: XUMUS
http://www.chemistry.ru JluctaniioHHas OJMMITHAAA [TO XUMHUHU:
TEJICKOMMYHUKAITUOHHBIA 00pa30BaTEIIbHBINA POCKT






