MHUHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EAEPALIANA

MYHUIUIIAJIBHOE BIO/KETHOE OBIIEOBPA30OBATEJILHOE YYPEXJIEHUE
«CPEJHSISA OBIIEOBPA3OBATEJIBHAS IITKOJIA Ne 24»
MYHHUIUIIAJIBHOTI'O OBPA30OBAHMUS

I'OPOJJA BPATCKA
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
3aceganue MO 3aMm. nupekTopa o YBP Jupexrop ;
MBOY «COIII Ne24» J /pa ;
PyxoBogurens MO ,
%‘?ﬂ/ / ITonoga JI.M (/ 7 WBanora M.B.
ITporokon MC Nel ot ITpukaz Ne 406 ot
Tpor OK%fIa;sJ;ZI;O o «30» aBrycra2024 r. «30» aBrycta2024 r.
«29» aBrycra 2024 r. ‘
PABOYAS ITIPOT'PAMMA

(ID 1498318)

y4yeOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

s obyqaromuxcs 10 — 11 xinaccoB

MognucaHo unpposon

: iBaHoBa MaprapuTta Pa3pa60TaJ1a:
iBaHOBA o
HokHa Cracensko Enena OnerosHa
DN: cn=VBaHoBa Mapraputa 6 = :
M a p ra p VlTa BukTopoBHa, 0o=MBOY "COLL Y4HTEIIb OUOJIOTHH, XUMH .
Ne24', ou=llupextop, BBICIIEeH KBaJTM(UKALMOHHOM
B I/I KTO po B H a irzn;llleschool_Mbr@malI.ru, KaTeroan.

Jata: 2024.09.17 11:52:55 +08'00'

Bpartck 2024 r.




MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeamMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepany, peamU3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoONoXkeHu «Crparerud pa3BUTHs BocnuTaHuss B Pocculickoi
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
ydyebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbeie TnosiokeHuss GI'OC COO o B3auMoOOYCIIOBIEHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHWS M TPEOOBaHWUN K YPOBHIO IMOATOTOBKU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBaHnue, MoJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)KUT 3aBEPIIAIOIIAM JTAllOM peaM3alv  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrO o0O0pa3oBaHUs. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXkKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 W TIPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CpPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHMHUU € Y4€TOM chnenuduKd HayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM JKM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii deneparnum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3JJaHUM HOBOM 0a3bl MaTepUanbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOIeM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIrMMHU €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOIHWW HalpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPaHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJArOTOBKY
oOyyaroumxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWI MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHndeckon xumuu. PopmMupoBaHNE NAHHOW CHCTEMBI 3HAHWM NPU U3YUYEHUU
npeaMeTa oO€cleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3YYEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpeAcTaBlIeHU o cTpoeHuu BemiecTB. CBeneHuss 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWH. B Kypce OpraHM4eckoll XHWMHUU TOJYYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOITETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMHUYECKOU PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs M3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsiercss B Kypcax 10 m 11 kiaccoB
IIEMEHTAMH COJEP)KAHMS, HMEIOIMIMMHU KYJIBTYPOJOTHUYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAIOT €€ pOJib B IIO3HABATEIbHOM MU IIPAKTUYECKOMN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIEeHUS WHTEUIEKTYalbHbIX U
AKCIMEPUMEHTAIIbHBIX HUCCIEA0BaTENIbCKUX 3a7a4. B 1enom coaepkanue yd4eOHOro
npeaMera  «XHUMHsSD»  JAaHHOTO  YPOBHS ~ M3Y4YEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUEe y 0OO0YyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, TakuX Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUM MYTEM DSKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM cOepexeHus: IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
0o0y4Jamuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YeOHBIX JEHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JCATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUECKON
U HCCIIEOBATENBbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl, MPU OINPEAEIICHUN
COJIEPKATEJIBbHONM XAapaKTEPUCTUKU IEJIed HW3y4YeHUsT NpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JeATEIbHOCTH YE€JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW ITOJAXOJ K OIPEACIICHUIO LEIIeU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsIIOTCA:

e (opmMupoBaHMEe CHCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)kKHEHIIEH
COCTaBJIAIOLIEH €CTECTBEHHO-HAY4YHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNII MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakUuud, HEOOXOOUMBIX [JIsI MPHOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HMU;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO H3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e30macHOro o0panieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuMm, conepxaTesbHas XapaKTepUCTUKA 1IeJiel U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CeroaHs B
OpernojaBaHUK XUMUM B OOJbIICH CTENeHH OTHAETCsl  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIIYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAICIOLIEro He
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHHUS MX B PEANbHOU KU3HU
JUISl pELIEHUS TPAaKTUYECKUX 3a/1ay.

B cBsf3u ¢ ATUM Mpu U3yyeHUHU IMpeameTa «XUMHUS» JOMHUHHUPYIOLIEE
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4M, KaK:

amanrtanusi 00yJaronmxcsi K yCJIOBUSM JTUHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelieHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYyYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOYEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHHUBEPCAJIBHOE 3HAYEHHE [UIS PA3JUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaim3a U o0paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKHM C MO3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHM3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TTOMYJIIPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHMS,

(dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJIEHHOCTH XWUMHUHU, €€ BAXXHOM POJM B pEHICHUH TJI00ANbHBIX MpoOiieM
paloOHaIbHOTO MPUPOJIONOIB30BaHNUs, OTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUHN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN o0nactu «EcTecTBeHHO-HAy4YHBIC
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPKXAHUE OBYUYEHUA
10 KJTIACC
OPI'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUH

[IpenMeT opraHMYecKOl XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIyYEHUM HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOECHHsS OPraHUYECKHX
coenunenuit A. M. byTiiepoBa, €€ ocHOBHBIE MO0keHHsI. CTPYyKTypHBIE (POPMYJIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoyorus, wu30Mepus. XUMHYECKas CBS3b B
OPraHUYECKUX COEAUHEHUIX — OJIMHAPHBIE U KPATHBIEC CBS3H.

[IpencraBnenne o ki1accUpUKALMK OpraHnyeckux BemiecTB. HoMmeHkmnaTtypa
OPraHWYECKUX COEIMHEHHH (CHCTeMaTH4yecKas) W TPUBHAJIBHBIE Ha3BaHUS
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHWE C oOpa3llaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 0OyTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W d3TaH —
npocTeillliie NPEeCTaBUTENN alKaHOB: (U3NYECKME M XHMHUYECKHE CBOWMCTBA
(peakuu 3amMenleHus] M TOpPEHUs), HAXO0XKJIECHHWE B MPHUPOJE, INOJYyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUJIEH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIpaTallid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lonyyeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TPOCTEHIINKA TNPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XUMHUYECKHUE CBOMCTBA (pEaKIMKU TUAPUPOBAHUS, raJOT€HUPOBAHUS, THIpaTaLIH,
rOpeHus), MOJyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, ctpoeHue, puU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MTOIYYEHUE U NPUMEHEHHE. T01yon:
cocmae, cmpoeHue, ¢uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyuyeHue U npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKANMMHA K
pa3IUYHBIM KJIACCAM.



[IpuponHble MCTOYHMKH YII€BOAOPOAOB. IlpupomHblii ra3 W NONMYyTHBIE
HepTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKH), muposu3. [IpomyKTsl
nepepaboTkyu He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KaydyKOB U PE3UHBI, KOJUJICKIHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
rajJlOr€HONPOU3BO/IHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHUE ITHIICHA
Y U3y4YECHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEIIECTB WM ITPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckne W XMMUYECKHME CBOMCTBA (PEaKIUH C aKTHUBHBIMHU METaJUIaMHu,
rajJJor€HOBOJIOPO/IaMHU, TOpPEHME), IpPUMEHEHHE. BonopoiaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaromMHple  CHUPTBL. OJTWUJEHIVIMKOAb M  IJIMIEPHUH: CTPOCHHUE,
¢usznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJIECHCTBUE CO  IIEIOYHBIMHU
MeTaJlJlaMHi, KaueCTBEHHAasl pEaklMsi Ha MHOTrOaTOMHble crnupThl). [leficTBue Ha
opraHusM 4esoBeka. [Ipumenenue rimuepusa U 3THIICHTJIAKOJIA.

®deHon:  CTpOoEHHE MOJIEKYJbl, (U3NYECKME M XHUMUYECKHUE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemouvl. DOpMaNBAETHA, aleTAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEaKkUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (pU3nuecKkre W XMMHUYECKHEe CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepuuKalnm), moJydeHHe U MpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK IPEACTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KiacCU(UKanus  YIJIeBOJOB  (MOHO-, JU- H
nosmcaxapuabl). [ r0ko3a — mpocTelmmi MOHOCaxapul: 0COOEHHOCTH CTPOEHUs
MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE C




runpokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBopoM okcmma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TIIOKO3bI), HAXOXJEHHWE B TPUPOJE, NMPUMEHEHHUE,
ounosiornyeckast poib. @orocunte3. OpyKTo3a Kak H30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
nenono3bl.  du3nueckue M XMMHUYECKME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
pOBE/ICHNE, HAONIOJICHHE WU OMNHCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(ll)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
rugpokcuoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBUe Kpaxmanaa C HOIOM),
IPOBEJICHHE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaqn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0bEMa,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIA MTPOTYKTOB PEAKIIUH).

A3oTcozeprKalue OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riauiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W MX MPEBpAICHUN:
HAOJFOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OCIKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE MOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIIHSIST MOJIEKYsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPHU3AIUs ¥ MOJTUKOHECHCAIUS.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpalleHUi:
O3HaKOMJIEHHE ¢ 00pa3iamMu MPUPOIHBIX M HMCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPraHUYECKON XUMUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TOHSITHH, SBISIOMUXCS CUCTEMHBIMHU ISl OTIAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCH(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE.

®duznka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DPHEPreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: kinerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaAIBI, TOPHBIE MTOPOJIBI, TTOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHoNOTHS: THINEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHUE MperapaThl, MaTepuabl U3
WCKYCCTBEHHBIX 1 CHHTETHUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN d7eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJiouka. DHEpPreTUUeCKue ypOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHuss JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHAS] KOHPUTYPAITUS aTOMOB.

[Teprnonnueckuit 3akoH u Ileprnoanyeckas cucremMa XUMUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA W [lepnoanueckor CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYyMIaM U TEPHOJIaM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBsI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJisipHas M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHUu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKLeNnTopHblil). BomopoaHas cBsA3b. BalleHTHOCTb. ONEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHUs. MIOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MOJEKYJSIpPHOIO UM HEMOJEKYJSIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MPUHAIICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHX  peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

Dnekrponutuyeckas auccounanus. CuiabHbie U ciiadble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema XUMHUeckux 3yneMeHToB Jl. 1.
MeHneneeBay, U3y4eHHE MOJIENCH KPUCTAUIMYECKUX PEMIETOK, HAOIIOeHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAMUKATOpPA, PpEaKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnble 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETBI C HMCIOJIB30BAHUEM IOHATHUS «MaccOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonmoxenne HemerauioB B Ilepuoandeckoi  cucreme
xumuyeckux snemeHtoB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIUX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M MX  COCOWHEHUN  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IpyuMeHEeHnEe BaXXHEUIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnel. [lonoxxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O6mne gusnueckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHUM, Kaliui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.



OO6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY H
TEeXHHUKE.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W HMX NPEBpAICHUN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIIOJIEHHEe M OIMCAaHHE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIE PEAKIIUM HA KATUOHBI METAJUIOB).

Pacuérnrbie 3agaun.

Pacu€Tel macchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0ObEMY OJHOTO M3 yYAaCTBYIOIIMX B pPEaKIMH BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMus M XKHU3Hb

Ponp xuMum B 00ecCreueHHH HKOJOTUUECKOM, IHEPTeTHUYECKON U MUIIEBOMN
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX  MPOMBIIIJIEHHOTO
MOJYy4YEHHUS Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB. BAXKHEUIIHNE CTPOUTEIbHBIC
MaTtepuaibl, KOHCTPYKIHMOHHBIE MAaTEpualbl, KpPACKH, CTEKJIO, KEpamuKa,
MaTepuasbl JJs JNEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIOJIb30BaHUs MpenapaToB OBITOBOM XUMHUU
B IIOBCEIHECBHOM KU3HH.

MexnpenMeTHbIE CBA3H.

Peanmuzanmst  MeXINpeIMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmeHd U
HEOpPraHU4ecKol XUMUM B 11 Kjacce OCyIIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMHU JIJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC MOHSTHUS: HAy4YHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOM, PAIMOAKTUBHOCTh, MOJICKYJ1a, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TEO,
00bEM, arperaTHoe COCTOSIHHE BeIeCTBa, (PU3NYECKUE BEIMYMUHBI M €IUHUIIBI UX
HU3MEpPEHUSI, CKOPOCT.

buonorusi:  kneTka, opraHu3M, S3KOCHUCTeMa, Owuocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.



['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHomorust: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYpPrus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MaTEpPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOM3BOJCTBO, NHUILEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  IPOU3BOJACTBO
KOCMETHYECKHX IMpenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIETO
OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
o0ydJaronmMucs MpOrpaMM CpeIHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeaAMeTHbIM). HayyHo-meToauueckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrpamMM CPEAHEro OOIIEro
00pa3oBaHUs SBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKOW TpakJIaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEICICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTHUUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOyYaroUuXxcsi PYKOBOJCTBOBAThCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU 1IEJIOCTHOU
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBHUTH
LEIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeamMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTUYECKUMU, COLIMOKYJIBTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMHd POCCHICKOT0 Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOIIMMHU  IpoleccaM
CaMONO3HAHUsA, CaMOPa3BUTHUSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
o0OydJaronmxcsi.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUA MpeaMera «XUMUsS»  OTpakaroT
c(OpPMUPOBAHHOCTh OMNBITA MO3HABATEIILHON M MPAKTUYECKOW JAESITeNbHOCTU
oOyyJarommxcs o peajv3aliy OPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpa:kaIaHCKOr0 BOCTIMTAHUSA

OCO3HaHHUs 00YYalOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHUKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM M HENPUATHS BPEAHBIX NMpPHUBBIUEK (YNOTpeOneHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yIbTaTaM TPYAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 00111eCcTBa,;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIUX BpEI OKPYKAKOLIEH
IPUPOJIHON cpezie, YMEHHUS] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U MPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAlOUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaANIbHON KYJIBTYpbl, PEILICHUU I100aJIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SIHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 MOJy4YEeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON
JESITEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpenmeTHble pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «XUMHsD Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble A8 (OpMHUPOBAHUS ~ MHUPOBO33PEHUS  OOYHAIOLIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpaXKarollue
[EJIOCTHOCTh HAy4YHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TO3HAHUA,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
npoliecc, CUCTeMa, Hay4HbIi (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHe);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PErYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYaroIuXcs;
CHOCOOHOCTh 00yyYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU M  PETYJISTUBHBIMU
NEUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
JefiCTBUSIMU:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BEIOMPATh OCHOBAaHUS W KPUTEPUH I KIaCCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XWMHUUYECKOU
peaklMy — TMpU PEIIEHUU Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3ajad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHaTepHeTa), aHanmu3upoBaTh WHPOPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU NP BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3aluu y4eOHOTo MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
10 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMHA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii airoput™M JCHCTBUI mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C YYETOM IOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XHMHH B TIO3HAHWH SIBJICHUU
npupoAbl, B  (POPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4



U IKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOJAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIue TMOHATUS (XMMHUYECKUH BJIEMEHT, aToOM, JJIEKTpPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas W COKpaIIEHHAs), MOJIb, MOJISIpHas
Macca, MOJIPHBIM 00BEM, YIVIEPOMHBIN CKEJIeT, (DYHKIIMOHAbHAS TPYIINa,
pajavkan, u30Mepus, H30Mepbl, TOMOJIOTHYECKHUI PsJI, TOMOJIOTH, YTJIEBOIOPO/IbI,
KUCJIOPOJ U a30TCOJEpKaIlue COCAUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUA); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXxale B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTOIOTHUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUU H
0€30MacHOM HCIIOJIB30BAHUN BAXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEITbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJB30BATh COOTBETCTBYIOLIUE IOHATHS MPH
ONMCAaHHUH COCTABA, CTPOCHMS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEJIM MOJIEKYJI OPraHMYECKUX BELIECTB JJISI WJUIFOCTPALUHA HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATh NMPHHAMICKHOCTh H3YYCHHBIX
OpPraHMYECKHUX BEIIECTB [0 HUX COCTaBY M CTPOCHHUID K OMNPEACIIEHHOMY
KJIAcCy/Tpynne COeQUHEHUN (YIJIeBOJOPObl, KUCIOPOA U a30TcojepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS [0
cuctemarndeckoii HomeHkiarype (IUPAC), a Takxke TpHBOIUTH TPHUBHAIBHBIC
Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPONUJIEH, AallETHUJICH,
ATWJICHTJIMKOJb, TJHIEPUH, (eHoN, (HOopMaNbAeTH ], aleTalbJIerua, MypaBbUHAS
KHMCJIOTA, YKCYCHAsl KUCJIO0TAa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(hOPpMUPOBAHHOCTh yMEHUS OMPEICIATh BHUILI XUMHUYECKOHW CBS3U B
OPraHUYECKUX COEAUHEHUSX (OJAUHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;



chOpMUPOBAHHOCTh ~ YMEHHHM  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3INYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, arleTHJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJHUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHul, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxma, IeJUTI0JI03a, aMITHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMUYECKHX PEaKIHil C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (pOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, yrojb), CHOCOOBI HX NepepaboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIUUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOrO BEUIECTBA WJIU IMPOJYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHUH BIANETh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XHUMHH MPU U3yYCHHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJt0/IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl NPUHSTHS PELICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUiIa MOJIb30BAHUS XUMUYECKON
NOoCyJI0l ¥ J1labopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBINOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHUUYECKHUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaYeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIECTB, JCHATypalusi OCJIKOB NMpU HArpEBaHHH, I[BETHHIC PEAKIUU OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpallEeHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABIATH PE3YyIbTaThI
XUMHUYECKOTO JKCIEpHUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHpPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHbOpMaIMIO, TOJMYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UuTepHeT u aJpyrux);

c(hOpMUPOBAHHOCTh ~ YMEHMH  coOMIoAaTh  MpaBWiia  DKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYNOBOM JESITEIBHOCTH B IEJIX
COXpAaHEHHS CBOETrO 3J0POBBS M OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MoHUMas cMbica mokazatens [1/IK, mosicHaTs Ha mpumepax crocoObI
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEAHOIO BO3JACHUCTBUS HAa OPTraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CHENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpains aisa 3anucu XuMHUYeCKUuX
bopmyiL.

11 KJIACC

[IpenmeTHBIE pe3yibTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XUMHSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XMMHYECKOM COCTaBJSIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MMPAKTUIECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOITHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMUYSCKUH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJJTMYECKas, BOJOPOAHAS ), KPUCTAIIMYECKAsl peIIETKa,
TUNBl ~XUMHYECKHX  PpPEAaKLIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAST JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakluyd, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHbI (TEOopHus
AJIEKTPOJIUTHYECKOU AUCCOUMALM, nepuoanueckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPAHEHHMSI MAacCChl BELIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU
pU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MaCHOM MCMOJIb30BAHUM BOXKHEHIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE IOHATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpMUPOBAHHOCTh YMEHHUI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus (HOpPMYyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHA,



cuctemarnueckyto HomeHkaatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHUCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIE€Hb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJIHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
VMOHHAs!, METAJUTMYECKas), XapakTep cpeiibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOopMUPOBAHHOCTH yMEHUM yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymnie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuogos Ilepuoanueckoil cucTeMbl
xumudeckux snemenToB [I. M. MenpaeneeBa, HCIONB3ys MOHATHS «S-, P-, -
AIIEKTPOHHBIE opourtamm», «3HEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHHUN
110 nepuojaaM U rpynnaM llepuoanueckon cucreMbl XUMHYECKHUX dy1eMeHTOB /[[. 1.
Mengeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHU4eCKUMHU
BEIIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEArupyroIUX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OPaTHMOCTU
pEeakLnH, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUU UAYT JO KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTaB pPa3IUYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHUH  PAaCKpPBIBaTh CYIIHOCTh  OKHCIUTEIIBHO-
BOCCTAHOBUTENbHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKklMK OT Pa3aUuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXallllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOLIMX HAyUYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XMMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B peaKlUU
BEIIECTB, TEIJIOBOro 3((ekTa peakunu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHWEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIOMHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
ONpeNeJIeHUe Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAaueCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
Temam «Metamie»y U «HemeTtannbel») B COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH
0€30MacHOCTH MPU 0OpaIlleHUH C BEIIECTBAMH U J1TA00pAaTOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKmuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ITUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYyHUKaruu, IHTepHET U ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYNOBOM JESITEIBHOCTH B IENSIX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKpY>KAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI OINPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl yYMEHBLICHUS W
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYaromuxcsli ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHMS BELIECTB HU
XUMHUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyeKTpoHHBbIe (LM pOoBbIE)

Ne i/m Kontpoabnbie  IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1.TeopeTuyeckue 0CHOBBI OPraHU4eCKOl XUMHH.
bu6mmoreka [IOK
IIpeaMeT OpraHmuecKoil XUMHUH. https://lesson.edu.ru/my-school/
1.1 Teopust cTpoeHUsT OpTaHUYECKUX 3
coeguHennit A. M. bytneposga.
Hroro no pazneny 3
Pa3nen 2.YriaeBoaopoasbi.
bu6mmorexa [IOK
e TeEHELE VITEBOIODOMEL https://lesson.edu.ru/my-
2.1 bl 4 AOPOA 2 school/lesson/258ddc06\
AJIKaHBbI.
bu6mmoreka [IOK
https://lesson.edu.ru/my-
HenpenenbHbie yriaeBo10pOIbL: school/lesson/6abf1680-4eb5-
2.2 6 1
AJIKEHBI, aJIKaJINEHBI, aJIKUHEIL. 46f2-8eab-
bu6mmoreka [IOK
2.3 ApomaTu4ecKue yrieBog0pOIbL. 2 https://lesson.edu.ru/my-
school/lesson/d86d7d00-d5b4-



https://lesson.edu.ru/my-school/
https://lesson.edu.ru/my-school/

491d-aded-
c3ddal9feef4?backUrl=https://urok

2.4

IIpupoaHbIE HCTOYHUKHU
YTJIEBOAOPOAOB U UX IepepadoTka.

bubmuorexa [JOK
https://lesson.edu.ru/my-
school/lesson/99557a5e-2221

Nroro no pazgeny

13

Paznen 3.Kucinopoaconepskamue oprannyeckue coeJuHeHust

3.1

Cruptel. denout.

bu6mmoreka [IOK
https://lesson.edu.ru/my-
school/lesson/649883b8-7c5f-4f16-
896e

3.2

Anpaerunsl. KapOoOHOBBIE KUCTOTHL.
CrnoxHble 3¢upsbI.

bubmuorexa [JOK
https://lesson.edu.ru/my-
school/lesson/8664b319-0ba3-
4945-b076-
cb7ae5858b90?backUrl=

3.3

YrineBoanl.

bu6mmoreka [IOK
https://lesson.edu.ru/my-
school/lesson/709ce43a-deb6-
4281-963b-



https://lesson.edu.ru/my-school/lesson/99557a5e-2221
https://lesson.edu.ru/my-school/lesson/99557a5e-2221
https://lesson.edu.ru/my-school/lesson/99557a5e-2221
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl

01d2e212d4d0?backUrl=

Hroro no pazneny.

13

Paznen 4.A30Tc0uepmaume OpPraHn4e€CKue COCINHCHUA.

bubmuorexa [JOK
https://lesson.edu.ru/my-
school/lesson/0c608a59-4c69-

4481-839¢-
4.1 AMuHBI. AMUHOKHUCIIOTEL. benku. 3 9205f201b73e?backUrl=
Hroro mo pazueny. 3
Pasnen 5.BbicokOMOJIEKYISIPHbIE COCIMHEHUS.
bu6mmoreka [IOK
https://lesson.edu.ru/my-
school/lesson/d7681e62-c311-
48e9-935e-
51 [Tnactmaccel. Kayuyku. BomokHa. 2 53c59299c¢912backUrl=
Hroro mo pazneny 2



https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
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11 KJTACC

KouunyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1.Teopernueckne 0CHOBBI XUMUM.
bubmunoreka LIOK
Crpoenue atomoB. [lepuoanueckuit 3aKoH https://lesson.edu.ru/my-
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 3 school/lesson/20b1df2e-
snemenTos /. 1. Menneneena. 6ce4-435b-b6dc-
5155d30a45fa?backUrl=
Bbubmunoreka LIOK
https://lesson.edu.ru/my-
1.2 CTpOﬁHI/Ie BCIIIECCTBA. MHor006pa3He 4 school/lesson/a9c9a61e-
BCIICCTB. e387-4ffe-bcfb-
aca9c7241b21?backUrl=
but6mmoreka [IOK
https://lesson.edu.ru/my-
13 XHMHUECKHE PeaKIIHH. 6 1 1 school/lesson/75637222-
d397-4b1a-810a-
cc7bca9e8a0c?backUrl=
HWroro no pazneny 13
Paznen 2.Heoprannueckasi XumMmsi.
51 MeTaniis 6 1 bubmoreka [{OK

https://lesson.edu.ru/my-



https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl

school/lesson/e7ff8162-

0d4d-40f8-b9f7-
422c3e710750?backUrl=

2.2

Hemertamisl.

but6mmoreka [JOK
https://lesson.edu.ru/my-
school/lesson/2390b83e-
a935-4c96-bd3a-
25f26d9¢1139?backUrl=

2.3

CBs3b HCOPTaHNYCCKUX U OPTraHNUYCCKUX
BCIICCTB.

bubmunoreka LIOK
https://lesson.edu.ru/my-
school/lesson/029ee9f3-
6675-4682-9ba8-
7fca5cal8277?backUrl=

Hroro no pazneny

17

Pa3zgen 3.XuMuf " ;KU3Hb.

3.1

XUMUS U )KA3HD.

but6mmoreka [JOK
https://lesson.edu.ru/my-
school/lesson/b8e4d657-
2cc7-4860-8583-
9f76edc8a59f?backUrl=

Hroro no pazneny



https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
https://lesson.edu.ru/my-school/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl
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10 KITACC

IHOYPOYHOE IINTAHUPOBAHHUE

Ne

Koan4yecTBo 4acoB

JJIeKTpPOHHBbIE HU(POBbHIE

n/  Tema ypoka Bcer  Kontpoabnsl = Ilpakruueckn JlaTta uzydenus
o0pa3oBaTebHbIE PECYPChI
n 0 e padoThblI e padoThblI

bu6mmoreka [IOK
[Tpenmer https://lesson.edu.ru/my-
OpPraHUYECKOH XUMUH, 1 school/lesson/a9f3d191-5ele-
©€ BOSHUKHOBCHHC, 4e24-ac02-
pa3BUTHEC U 3HAYCHUE. efb16fa49f6a?backUrl=
Teopust crpoeHus Brbmmorexa LIOK
OpraHHYeCKHX https://lesson.edu.ru/my-
coeHHeHH A. M. 1 school/lesson/c935a58¢-ab0e-
ByTneposa, eé 4¢59-9dcf-
OCHOBHBIE HOJIOKEHIIL. 20517ae4b52e?backUrl=
IIpencrasnenue o
KnaccuuKarin Bu6morexa [IOK
OpTaHHHCCKHX https://lesson.edu.ru/my-
BCINCCTE. 1 school/lesson/726ee099-e1a9-
Homenknarypa 410f-b8be-
(cucremariieckas) u b4cb589aead1?backUrl=
TPUBHUAJIBHBIC
Ha3BaHUs



https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl

OpraHUYECKUX
BEIIECTB.

AJKaHBI: cOCTaB U
CTpOEHUE,
TOMOJIOTUYECKUU PSI.

bubmuorexa [JOK
https://lesson.edu.ru/my-
school/lesson/4038171e-4158-
4bd1-ae98-

18dc1cfh93997backUrl=
MertaH u 3TaH —
MPOCTEUIINE
MIPEICTaBUTENH
aJIKaHOB.
bu6mmoreka [IOK

AJIKEHEI: COCTaB U

https://lesson.edu.ru/my-
school/lesson/05abh5925-ba8e-

CTPOCHUC, CBOMCTBA. 499e-840b-
70b5e8db71ae?backUrl=
OTUieH u IMPOIUJICH
— OpOCTCUIINC
MMpeaACTaBUTCIN
AJIKCHOB.
bubmuorexa [JOK

[IpakTuyeckas pabora
Ne 1. «Ilonyuenne

https://lesson.edu.ru/my-
school/lesson/53cd2379-2a45-

STHJICHA U U3yUYCHHE 43b1-9f67-
€ro CBOMCTBY. 7ebcdaf03ce0?backUrl=
AJIKayieHbl. bu6mmoreka [IOK

byranuen-1,3 u



https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl

MeTmioyTaaueH-1,3.

https://lesson.edu.ru/my-

[Monyuenue school/lesson/6df23393-6f08-
CHHTETHYECKOTO 4b9f-ae0l-

KaydyKa U PEe3HHBI. a983b95b854a?backUrl=
AJIKUHBI: COCTaB U

0COOCHHOCTH bubmmoreka [JOK

CTpOCHMA, https://lesson.edu.ru/my-

TOMOJIOTUUECKUI pAaAa.

school/lesson/05¢9a929-6741-

10
Anernnen — 4d7¢c-84b5-
MPOCTEHITHI 009a92468356?backUrl=
MIPEACTaBUTENh
AJKHHOB.
Brrancienus mo
11 YpaBHEHUIO
XUMHYECKOW PEaKIru.
bubmuorexa [JOK
ApeHbi: GeH307 i https://lesson.edu.ru/my-
12 Tonyor. TOKCHUHOCTS school/lesson/d86d7d00-d5b4-
ApeHOB. 491d-aded-
c3ddal9feef4?backUrl=
I'eneTnueckas CBI3b
13 YTJIEBOJIOPOIOB,
MPUHAISKALUX K
Ppa3JIMYHBIM KJIaccam.
[Tpuponubie bubmuorexa [JOK
14 MCTOYHUKHU
YTJICBOJIOPOIOB: https://lesson.edu.ru/my-

HPUPOIHBIN ra3 u

school/lesson/99557a5e-2221-



https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl
https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl
https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl
https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl

N0y THBIE HEPTSIHBIE

43e0-97b8-

ras3sl, HepTh U 983de535c44d?backUrl=
NPOJIYKTHI €€
nepepadoTKH.
IIpuponusie
HWCTOYHUKH bubmuorexa [JOK
YIIEBOIOPOLIOB: https://urok.apkpro.ru/&token=
15 IPUPOIHBIH a3 U 00d3c187bded0129a
MOy THBIE HEPTAHBIE
rasbl, HeTh U
IIPOYKTHI €€
nepepadoTKH.
KontponpHas padota
16 0 pasJienny
«YTIEeBOAOPOABD.
bubmuorexa [JOK
HpenensHeie https://lesson.edu.ru/my-
17 OZIHOATOMHBIC CITUPTHIL: school/lesson/461aa9c8-cOef-
METAHOJI U 3TAHOJI. 4827-a8e5-
Bognopoxtast cBs3b. d12a0bedc826?backUrl=
MHoroaToOMHEIE Butmoreka [IOK
18 CIMPTHL: https://urok.apkpro.ru/&token=
STUJICHTJIUKOIb U 00d3c187
TJIULIEPHH.
DeHOI: CTpOEHUE bubmmoreka [JOK
19 MOJICKYJIBI, https://lesson.edu.ru/my-

dusnueckue u
XHUMHUYECKHE CBOMCTBA,

school/lesson/649883b8-7c5f-
4f16-896e-



https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl
https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl
https://urok.apkpro.ru/&token=00d3c187
https://urok.apkpro.ru/&token=00d3c187
https://urok.apkpro.ru/&token=00d3c187
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl

10a2278b08f1?backUrl=

NPUMCHCHHE.
bu6mmorexa [IOK

AJbIETHIBL: https://lesson.edu.ru/my-

20 bopManbaerus u school/lesson/8664b319-0ba3-
areTaabICTH/I. 4945-b076-
ALIETOH. cb7ae5858b90?backUrl=
OZIHOOCHOBHBIE bubmorexa HOK
HpeZieTbHbIE https://lesson.edu.ru/my-

21 KapGOHOBbIE KHCIOTHI: school/lesson/b4feaa04-3438-
MypaBbHHAs U 4b57-agec-
yKeyCHas. ba0fofe63c0d?backUrl=
[IpakTrueckas padboTa

99 Ne 2. «CpoiicTBa
pacTBopa YKCyCHOM
KHCJIOTBI.

bu6mmoreka [IOK

CreapuHoBas U https://lesson.edu.ru/my-
OJIEMHOBAs KUCJIOTHI, school/lesson/71ac43f2-a0d4-

23 KaK MPECTaBUTEIN 4945-a0eb-
BBICIIUX KaPOOHOBBIX 1e59cd5f4d9f?backUrl=
KHCJIOT.
Mpbuta kak conu bubmuorexa [JOK

24 BBICILINX KapOOHOBBIX https://urok.apkpro.ru/&token=
KHCIIOT, KX MOIOIIEE 00d3c187hbde
JICUCTBUE.

25 CrnoxxHbIe 3(DHUPBI KaK



https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl
https://urok.apkpro.ru/&token=00d3c187bde
https://urok.apkpro.ru/&token=00d3c187bde
https://urok.apkpro.ru/&token=00d3c187bde

MIPOU3BOTHBIC
KapOOHOBBIX KHUCIIOT.
I'maponus cnoxHBIX

3(upoBs.

Kupsl: runponus,

NpUMEHCHHE,
26

Ouosornueckas poib

JKUPOB.

bubmuorexa [JOK

VraeBobl: COCTaB, https://lesson.edu.ru/my-

KJaccupuKanus. school/lesson/709ce43a-deb6-
27 Baxneiimime 4281-963b-

IPE/ICTABUTEIN: 01d2e212d4d0?backUrl=

TIII0K03a, PpyKTO3a,

caxaposa.

bu6mmoreka [IOK

Kpaxman u nemnonosa https://urok.apkpro.ru/&token=
28 | KaK NPHPOIHBIC 00d3c187bded0129a

MOJIUMEPHI.

KonTtponsHas padora

o pasaeny
29 «Kucnopozaconep:xari

We OpraHnvYecKue

COCTUHEHUS.
30 AMMHBL: METHJIAMUH U bubmmoreka [JOK



https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://urok.apkpro.ru/&token=00d3c187bded0129a
https://urok.apkpro.ru/&token=00d3c187bded0129a

AHIUIHH. https://lesson.edu.ru/my-
school/lesson/0c608a59-4c69-
4481-839%¢-
9205f201b73e?backUrl=

AMUHOKHUCIIOTBHI KakK bubmuorexa [JOK
am(oTepHbIC https://lesson.edu.ru/my-

31 OpraHUuvecKue 1 school/lesson/c2f2f3d7-43d1-

COCMHEHHUS, UX 4873-ace0-
OHMOJIOrHYECKOE 78eca6009628?backUrl=
3gauyeHue. IlenTunael.
Benku kak mpupoiHbIe
32 BBICOKOMOJICKYJISIPHBIE 1
COC/TMHCHMUS.
bu6mmoreka [IOK
OCHOBHEBIC TTOHSTHS https://lesson.edu.ru/my-
33 XUMHUHU 1 school/lesson/d7681e62-c311-
BBICOKOMOJIEKYJISIPHBIX 48e9-935e-
COCIUHCHUM. f03¢c59299¢91?backUrl=
OCHOBHBIE METOJIBI bubmuorexa [JOK
CHHTE3a https://lesson.edu.ru/my-
34 BBICOKOMOJIEKYJIIPHBIX 1 school/lesson/1600e4a4-d259-
COCTMHCHHUI. 4ba9-9632-
[TnacTmaccel, Kaydykw, 994faedce366?backUrl=
BOJIOKHA.
OBIIEE KOJIMYECTBO 34

YACOB IIO I[TPOI'PAMME



https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl
https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366?backUrl

11 KUIIACC

Ne
n/ Tema ypoka
n

KoanuecTBO 4acoB

Bcero

KonTtpoasn
HbIe
padoThI

IIpakTHYeckune
padoThI

Jara
U3ydeHus!

JJIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTe/bHbIE PecypChbl

XUMHYECKUH DIIEMEHT.

Bbu6nuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/20b1df2e-6ce4-

3HaveHHe
MEePUOIMYECKOTr0 3aKOHA U
CHUCTEMbI XUMHYECKHX
anemenToB J[.1.
Meneneesa B pa3BUTUH

ATOM. DIIEKTpOHHAs 1

KOH(HUTypaIysi aTOMOB. 435b-b6dc-
5155d30a45fa?backUrl=

Ilepuoauueckuii 3aKOH U Bu6nuoreka [JOK

IIepuoanueckas cucrema

XUMUHCCKUX 5ICMCHTOB https://lesson.edu.ru/my-

A. . Menzeneesa, nx 1 school/lesson/e7d48881-055d-

CBS3b C COBPEMEHHOM 49da-a49c-

TEOpHCH CTPOCHH 7375¢3d033e9?backUrl=

aTOMOB.

3aKOHOMEPHOCTHU

U3MEHEHUS CBOMCTB

XUMHYECKHUX DJIEMEHTOB U bu6mmoreka [IOK

UX COEIMHEHUI IO https://urok.apkpro.ru/&token=

rpyIaM U MEePUOIaM. 1 00d3c187bded0129a346af21aff

aa6a9e375blc



https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl
https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c
https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c
https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c
https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c

HaYKH.

CTpoeHue BellecTBa.
XuMuueckas CBSI3b, €&
BHUJIBI;, MEXaHU3MBI

bubmuorexa [JOK
https://lesson.edu.ru/my-
school/lesson/2859ec02-8ecd-

o0Opa3oBaHUs 4cd8-8531-
KOBAJICHTHOU CBSI3U. edad962608fb?backUrl=
Bopoponnas cBsi3b.

BallcHTHOCTD. bubmuorexa [JOK

DJIEKTPOOTPULIATETLHOCTD
. CTeneHp OKHCIICHHUS.
BemecrBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O
CTPOCHHS.

https://lesson.edu.ru/my-
school/lesson/12bfc348-0071-
4796-bcda-
180fc6b720fe?backUrl=

ITonsiTue 0 AUCTIEpCHBIX
cucreMax. MIcTuHHBIE 1
KOJUTOUTHBIE PACTBOPBI.
MaccoBas goist BerecTa
B pacTBOpE.

Knaccudukamnus u

bubmuorexa [JOK

HOMCHKJIaTypa https://lesson.edu.ru/my-
HEOPraHUYECKUX school/lesson/a9c9a61e-e387-
COEIMHEHMNIA. 4ffe-bcfb-

I'eneTnueckas cBs3b aca9c7241b21?backUrl=
HCOPTaHUYCCKUX

BCIICCTB, Pa3JIMYHBIX

KJIaCCOB.

Knaccudukarus bu6mmoreka [IOK

XUMHUYCCKHUX peakunﬁ B



https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl
https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl

HEOPraHUYECKOU U
OPTraHNYEeCKON XUMHH.

https://lesson.edu.ru/my-
school/lesson/75637222-d397-

3aKOH COXpaHEHHUs MacChl 4bla-810a-
BEILIECTB; 3aKOH cc7bca9e8a0c?backUrl=
COXPaHCHUS U
MPEeBpAICHHS SHEPTUU
U XUMHUYECKUX
peaKuusx.
bu6mmoreka [IOK

CKOpOCTh peakiuu.

https://lesson.edu.ru/my-
school/lesson/fOcb5def-307e-

9 OOpaTuMBbIe peaKIuy.
XUMHUYECKOE pAaBHOBECHE. 4575-89d0-
86041h603655?backUrl=
bubmuorexa [JOK
[Tpaktuueckas pabora Ne https://lesson.edu.ru/my-
10 1. «Biusinue pasiaaHbIX school/lesson/0e41e568-0a2b-
(hakTOpOB HA CKOPOCTH 4605-bh92-
XUMHYECKOH PEaKIHK». 35d1ab69f9ba?backUrl=
DNEKTPONUTHYECKAS
nucconnanud. Iloasarue o Bubnmorexa IIOK
BOOPOHOM MOKA3aTeNe https://lesson.edu.ru/my-
(pH) pacteopa. Peakiun school/lesson/237cdb54-2787-
11 ’ _ -
WOHHOIro oOMeHa. 4817-8330-
T HPOITH3 OpraHHUeCKIX 6e027b075645?backUrl=
Y HEOPTaHWYECKUX
BEILLIECTB.
12 OKHUCITUTENTBHO- bu6mmoreka [IOK

BOCCTaAaHOBHUTCIIbHBIC



https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl

peakuuu. [lonstue 006
3JIEKTPOJIM3E PACIlJIaBOB U
pacTBOPOB COJIEH.

https://lesson.edu.ru/my-
school/lesson/8f219cef-7a8a-
44d5-b58a-
b3d1b2eeb237?backUrl=

KontponbHas padota mo

bu6mmoreka [IOK
https://lesson.edu.ru/my-
school/lesson/9adf8229-876b-

13 pasneny «Teopernueckue
OCHOBBI XUMUW. 4907-868e-
1d43bf90855c?backUrl=
Meramisl, UX MOJ0KECHUE
B [lepronnueckon
CHCTEME XMMHYECKUX Bubnmorexa IIOK
snementos J. V. https://lesson.edu.ru/my-
14  Menneneesa i school/lesson/a0d5bd16-683e-
0COOEHHOCTH CTPOCHHUS 4ale-8073-
aToMoB. O6IHe 70c604€9c862?backUrl=
duznuecKue CBOCTBa
METaJIJIOB.
bubmuorexa [JOK
CILIABBI METAILIOB. https://lesson.edu.ru/my-
15 | DIeKTPOXUMHUECKHil PA school/lesson/2390b83e-a935-
HanpsHKEHUH METaJJIOB. 4c96-bd3a-
25f26d9c1139?backUrl=
XUMHUYECKHEe CBOMCTBA bu6mmoreka [IOK
16 BOKHEHIITNX METaJUIOB https://lesson.edu.ru/my-

(HaTpuit, Kanuii, KaabIHii,
MarHui, aTllOMMHUIN) U UX

school/lesson/e7ff8162-0d4d-
40f8-b9f7-



https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl
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https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl
https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl
https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl
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COEIUHEHUI.

422c¢3e710750?backUrl=

XHUMHYECKHE CBOMCTBA

bu6mmorexa [IOK
https://lesson.edu.ru/my-
school/lesson/e7ff8162-0d4d-

17 XpoMa, MeJI U X
COCTMHEHUH. 40f8-b9f7-
422c¢3e710750?backUrl=
bubmuorexa [JOK
XUMHIeCKHE CROMCTRA https://lesson.edu.ru/my-
18 IIMHKA, JKeJie3a ¥ UX school/lesson/e7ff8162-0d4d-
COCIMHEHUH. 40f8-bof7-
422¢3e710750?backUrl=
IpakTuueckas padora Ne Bubmmoreka [IOK
2 "Pemmenme https://lesson.edu.ru/my-
19 SKCIIEpHMEHTAIbHBIX school/lesson/6545ec44-34c¢5-
3a/1a4 10 TeMe 43f6-826b-
«MeTamie". a648d7d6fef7?backUrl=
Hemeramnsl, nx bu6mmoreka [IOK
MOJIOXKCHHE B https://lesson.edu.ru/my-
IMepuoanyeckoii cucreme school/lesson/2390b83e-a935-
20 XUMHUYECKHX IJIEMECHTOB 4¢96-bd3a-
. U. MenneneeBa u 25f26d9¢1139?backUrl=
OCOOEHHOCTH CTPOCHUS
aTOMOB.
®dusznyeckue CBOMCTBA bubmuorexa [JOK
21 HEMETAIIOB. AJUIOTPOTHS https://lesson.edu.ru/my-

HEMETaJUIOB (Ha puUMepe

school/lesson/cfb70c37-2784-
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KHCJIOpOoJda, CCPHhI,

4c66-be05-

docthopa u yriaepona). b0966dffb673?backUrl=
XuMHYECKHE CBONCTBA
22 raJIOTeHOB, CEPBI U UX
COCTUHEHUN.
XuMHYECKHE CBONCTBA
23 asoTta, (pocodpa u ux
COCTUHEHUN.
XHUMHUYECKHE CBOMCTBA
24 yriaepoja, KpeMHUS U X
COCTUHEHUN.
bubmuorexa [JOK
TIpuMeHer e BaxHEHIIIX https://lesson.edu.ru/my-
o5 HEMETALIOR 1 HX school/lesson/7¢19b0ba-7815-
COCTUHEHUM. 4db3-86f4-
dOac5b740b3b?backUrl=
O6obmenne n . bu6mmoteka LIOK
CHCTCMATH3AIA SHAHHH https://lesson.edu.ru/my-
IO TeMe «HeMeTaLIED. school/lesson/aled8cOe-7c1d-
26 Brruncnenus no 4ed6-8fe0-
YPABHCHIAM XHMUIHCCIHX 5185c¢132628?backUrl=
peakuuii u
TEPMOXUMHUYECKHE
pacyEThI.
[IpakTuueckas pabora Ne
97 3. «Pemenue

OKCIICPUMCHTAJIbHBIX
3aaa4d 110 TEMC
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"HemeTamasr".

KontponbHas padota mo

28 TeMaM «MeTaliby 1

«HemeTamisn.
bu6mmoreka [IOK

Heopranuueckue u https://lesson.edu.ru/my-

29 OpPraHUYECKHUE KUCIIOTHI. school/lesson/58903722-79bc-
Heopranunueckue u 4b22-b276-
OpraHUYeCKHE OCHOBAHUS. 114fab0dd141?backUrl=
AmodorepHble
HEOpPraHWYECKUE U bubmorexa HOK
opramecKie https://lesson.edu.ru/my-

30 F—— school/lesson/46b429e4-931c-
I'eneTnueckas CBI3b 43fb-aZba-
HEOpTAHIECKIX 1 be9eObbeddef?backUrl=
OpPraHUYeCKUX BEIICCTB.
Ponb xumuu B bubmuorexa [JOK
obecreueHun https://lesson.edu.ru/my-

31 9KOJIOTHYECKOM, school/lesson/029ee9f3-6675-
SHEPreTUIecKoi u 4682-9ba8-
NUIIEBOH 0€30MacHOCTH, 7fcabcal8277?backUrl=
Pa3BUTUH MEIAMIIUHBIL
[IpencraBnenus 06 bubmuorexa [JOK
OOIIMX HAYYHBIX https://lesson.edu.ru/my-

39 MPUHIIATIAX school/lesson/f5999557-18¢8-
IPOMBIIIJICHHOTO 4853-83a0-

MOJIYy4YCHU A BaXKHEHIITHX
BCIICCTB.

588bf830407a?backUrl=
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bu6mmorexa [IOK
https://lesson.edu.ru/my-
33 Yenosek B Mupe BemiecTs 1 school/lesson/acd826cf-ba2d-
1 MaTEpHAJIOB. 49db-b216-
ef7c26a84728?backUrl
bubmuorexa [JOK
https://lesson.edu.ru/my-
school/lesson/b8e4d657-2cc7-
34 XuMUs U 310pOBbE 1 4860-8583-
HeJloneKa. 9f76edc8a59f?backUrl=
OBIIEE KOJIMYECTBO 34

YACOB IIO I[TPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* Xumus, 10 knace/ I'abpuensa O.C., O61mecTBo ¢ OorpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmecTBo «3maTtenscTBO
«IIpocsemenue»,2020

* Xumus, 11 knace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «[PODAY»; AxunonepHoe o61ecTBo «3narenscTBo
«ITpocsemenue»,2021

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA
BreauteXumus. 10 xmacc. Meroaudeckoe nmocobue k yueoauky O.C.
[Nabpuensna, C.A. Cnagkos- M.: JIpoda,2018

KoHTponbHo- u3MepuTenbabie MaTepuanbl. Xumus. 10 kinacc/coct. E.H.
CrpensHukoBa- M.: BAKO,2019

KonTtponbHo- u3meputenbubie MaTepuanbl. Xumus. 11 kiacc/coct. E.H.
CrpenbnarkoBa- M.: BAKO,2021

3anaynuk o xumun: 10 kiacc: s yyammxcst o01eo0pa3oBaTeaIbHbIX
yupexnenuit/ H.E. Ky3nenona, A.H. JIéskun- M.: Benrana- ['pad, 2019
3amaunuk o xumuu: 11 kinace: it yyammxcs 0011eo0pa3oBaTeIbHbIX
yupexaennit/ H.E. Ky3nernosa, A.H. JIéBkun- M.: Benrana- ['pad,

2018 nannHbIe



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa LIOK-https://urok.apkpro.ru/#

Poccuiickas anexTpoHHas mikomna-https://resh.edu.ru/

BupryasbHbie Ta00OpaTOPHBIC U MPAKTUYECKUE PAOOThI HA YIIyOJICHHOM
ypOBHE OCHOBHOTO 00111ero oopasoanus-https://content.edsoo.ru/lab/
MeroauuecKue KeHChl IJIsi OCHOBHOTO OOIIEro 0Opa3oBaHus: CII0KHBIC

BOIIPOCHI IIperoAaBaHus yueOHbIX peameToB-https://content.edsoo.ru/case/
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