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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM 00pa30BaTENbHONW MPOTPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peaqu3yIOMUX OCHOBHBIE 00pa3oBaTElNbHBIE MIPOrpamMMbl, U
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BocHUTaHuA B Poccuiickon
®epnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKKe JKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero o0pa3oBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyIo pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOyyarolmuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. @OpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MpPOTrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpeICTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHSs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XHWMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJIOM 3peHHs B THpeamere «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBaKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS HHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHsS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUM, HUMEIONMX 0a30Boe 3HAYEHHE I
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIIECHHUIO LIEJIEW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMHU LIETSIMU U3YYEHHUS TpEeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIICCTB W XUMHYECKHX peakluuid, HEOOXOMUMBIX [JIsI TPHOOpETEHUs
YMEHUM OpUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero odpazoBanus. Cerogs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnovYTeHHE
IPAKTUUECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIAaJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTaius 00yJaromMxcsi K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAHWU XHMHH, a TaKXKe s OLEHKH C MO3UIUN
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss yOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 370pPOBBIO, a TakKKe MPUOOPETEHHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEAMETHD.

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE NI0JI05keHUs. CTPYKTYpHBIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpHUBHAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, THUIpaTallid, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUJIeH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKME U XMMHMUYECKHE CBOICTBa
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tomnyor:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOJIAMH, NPUHAMICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpUMEHEHHEe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALECTAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTA PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITHH).

A3oTconepKkale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX MPEBpallECHUil:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIUU OCIKOB.

BbicoKkoMoJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XHUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHEHCAIIUA.

OKCIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpAILLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISIETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaIus, nepuoJuIHOCTb, HAOIIOICHHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAalMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH u llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuognyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOoBaJIeHTHasi HEMOJsipHas W TMOJSpHAs, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XxuMuaeckux siaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUh HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (raJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHM.



Merannel. Ilonoxenne meramnoB B Ilepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEHIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl M CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel maccel BemiecTBa MM O0OBbEMaA ra3oB IO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUUYECKOM, YHEPreTUYECKON U TMHUILEeBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHUpPE BEIIECTB M MAaTEpPUAJIOB: BaXXHEUIHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuajbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHwusl.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO KCIONb30BaHUS MPENapaTOB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4yeckol Xxumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBAa, (PM3NYECKUE BEIVMYUHBI U CIUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XuMuUYecKasi NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPeIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIHLHOW JEATEIHBHOCTM B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpPaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kaIaHCKOT0 BOCITUTAHUSI:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUSI:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJIECHHWE M TMOCTYNKU CBOMX TOBApHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0Oe30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeACTaBICHUST 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSINNUX B HEM M3MEHECHHM, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroUue
I[EJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOTI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIE YYCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA yueOHbIMH NMO3HaABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITIOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS H KPUTEpUH [UIS KIAcCU(HUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB M XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBaHU,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KadecTBE cpeAcTBa Hpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgJiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHBHBIMH A€ CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHON J1E€ATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEIOBAHMA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh TMpe/jlaraéMblii aJIroput™M JACUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJM XUMHM B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHNE  CHCTEMOM  XMMMYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEpOAHBIM CKelleT, (PyHKIHMOHAIbHAs TpyMIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYECHHH H
0€e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHMYECKUX COCANHEHUI;

Cc(OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYEeCKHMX BELIECTB ISl MIUTFOCTPALMHM HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOJbl, KUCIOPOA U a30TcoJepKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (opMalbIerull, alerajibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METAaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucCH YPAaBHEHHH COOTBETCTBYIOLIHUX
peakuuii u GOPMYyITUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1eJIeCO00pPa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UENIX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUS ¥ TPEAOTBPAIICHHS WX BPEIHOTO BO3JCHCTBHSI HA OpPTaHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, POJU XHMHUH B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEPHbIE MPU3HAKH TMOHITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHHUH MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs. (GOpMyJ BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUIN ONPEJENSATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U MX COEIMHEHUMN
1o nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHUYECKOW CBSI3M MEXKIYy HEOpraHU4YeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEW OKMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
UHIMKATOpa, BIMUSHUE Pa3jIMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMU M JIAOOPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPY’KAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHUIANIMX OOYyYaroONIUXCs: YMEHHE HCII0JIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
[IpeameT opraHM4ecKo XUMHUH. YHCOHHI )
https://education.yandex.ru/home/e
1.1 Teopust cTpOCHUST OPraHUICCKUX 3
coenunenuit A. M. byrneposa «IKuacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sunexc.
YueOHUK»
51 IIpenenbHbIE YTIEBOAOPOABI — 2 https://education.yandex.ru/home/e
aJIKaHbI «AKnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
Hempeienbibie YIEB0I0pOH: https://resh.edu.ru/ «Yau.py» —
2.2 6 1 https://uchi.ru/ @ «SIHnekc.

AJIKCHBI, aJIKaAUCHBI, aJIKWHBI

Y4yeOHUK»



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/

https://education.yandex.ru/home/e
«SIKmnacey .
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about

2.3

2.4

ApomMaTudecKkue yriieBoaopo/Ibl

[TpuponHbIE HCTOYHUKH

YTJIEBOAOPOAOB U UX nepepaboTka

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIagekc.
Y4eOHuK»
https://education.yandex.ru/home/e
«SKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
VueOHuK»
https://education.yandex.ru/home/e
«SIKmacey .
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about

Hroro no pazneny

Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust

13

3.1

Cnuptel. Genon

https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ @ «nnekc.
YVueOHuK»
https://education.yandex.ru/home/e

«SIKnacey .
https://www.yaklass.ru/ e



https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

3.2

Anpaerunpl. KapOOHOBBIE KUCTOTHI.
CnoxHbIe 3(OUpbI

dokcdopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sagekc.
YueOHuK»
https://education.yandex.ru/home/e

«SAKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

3.3

YrieBonl

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
YueOHHUK»
https://education.yandex.ru/home/e

«SAKnacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

Hroro no pazneny

Pa3nes 4. A3orcoaepskamue OpraHi4ecKue coeJHHEeHH

13

4.1

AMUHBI. AMUHOKHUCIIOTEI. beliku

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
YVueOHuK»
https://education.yandex.ru/home/e
«AKmacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about

Hroro no pazneny

Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «nnekc.
YueOHuK»
https://education.yandex.ru/home/e

5.1 [Tnactmaccer. Kayuyku. Bomokna 2 «STK 1800
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesbHbIE pecypchl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

11

Crpoenue atoMoB. [lepuonnyeckuit
3akoH u [lepuoamnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sagekc.
Y4eOHuK»
https://education.yandex.ru/home/e

«AKnace .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

1.2

Ctpoenue BemecTBa. MHOroo6pasue
BEIECTB

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SIKmacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

1.3

XHUMHUYECKHE pcaKknuuu

https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ @ «unekc.
YueOHHK»
https://education.yandex.ru/home/e

«SIKnacey .
https://www.yaklass.ru/ e
dokcdopa



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

Hroro no pazneny

Pa3znen 2. Heopranuueckasi Xummusi

13

https://foxford.ru/about

2.1 Merasst

2.2 Hemeramnl

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIagekc.
YueOHuK»
https://education.yandex.ru/home/e

«SKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHUK»
https://education.yandex.ru/home/e

«SIKmacey .
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about

23 CBsI3b HEOPIraHMYECKHX U
' OPraHUYECKUX BELIECTB

Uroro no pazgeny

17

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about

Pa3zgen 3. XuMus " 'KU3HL

https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «nnekc.
YueOHHK»
https://education.yandex.ru/home/e

3.1 X 4
MU U )KU3HD SIK 1800y
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

[Ipenmer opraHn4ecKO XMMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HaYEHUE

Teopust cTpoeHUs OPraHUuYECKUX
coenuHenuii A. M. Bytieposa,
€€ OCHOBHBIE ITOJIOKEHUS

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
YueOHHUK»
https://education.yandex.ru/home/e
«SKmnacey .
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHKY»
https://education.yandex.ru/home/e
«SIKmacey .
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about

[IpencraBnenue o
KJIacCU(PUKAIMKA OPTaHUYECKUX
BemiecTB. HoMenknarypa
(cucremaTuydeckasi) u
TPUBUATbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ @ «nnekc.
YueOHuK»
https://education.yandex.ru/home/e

«IKmacey .
https://www.yaklass.ru/ e
doxchopa



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — npocTenIme
MIPEICTaBUTENH aJIKaHOB

https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —

https://uchi.ru/ e «SIagekc.
Y4yeOHUK»
https://education.yandex.ru/home/e

«SIKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHUK»
https://education.yandex.ru/home/e

«SAKnace» .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

AJIKEHBI: COCTaB M CTPOCHHE,
CBOICTBA

OTUJCH u MOPOINUJICH —
HpOCTCfII.HPIC npeaACTaBUTCIIN
AJIKCHOB

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SAKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Hnekc.
YueOHHKY»
https://education.yandex.ru/home/e

«SIKnacey .



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F

[TpakTnueckas padora Ne 1.

https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

8 «IlonyueHnue sTuneHa u

M3y4YEHUE €ro CBOMCTBY»
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.

Ankanuensl. byranuen-1,3 u Y4eOHuK»

9 MetunoyraaueH-1,3. [onyuenue https://education.yandex.ru/home/e

CUHTETUYECKOI'0 Kay4yyKa U «IKmace» .

pE3UHBI https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SHnekc.

AJIKUHBI: COCTaB U OCOOEHHOCTH YueOHUK»

10 CTPOEHUSL, TOMOJIOTUYECKUH PSAL. https://education.yandex.ru/home/e

AlleTusieH — npocTenimumin «IKmacey .

MPEICTaBUTEND aJTKUHOB https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

11 Brruucnenus mo ypaBHEHHUIO

XUMHUYECKON PEaKITun
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Hnekc.

ApeHbl: 6€H30J1 ¥ TOJTYOI.

12 YueOHUK»

TOKCHYHOCTH apEHOB

https://education.yandex.ru/home/e

«SIKmacey .



https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F

T'eneTnueckas cBSI3b

https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —

https://uchi.ru/ e «Sanekc.
Y4yeOHUK»

13 YIJIEBOAOPOIOB, https://education.yandex.ru/home/e

MIPUHAIICKAIINX K Pa3IMYHbIM «SKmacey .

KJ1accam https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.

[IpupoaHbie HCTOYHUKHT

JIEBOJIOPOIOB: IPUPOIHBIN T'a3 YHCOHHI
- P - 1IPP https://education.yandex.ru/home/e
14 Y TIOTIYTHBIE HEPTSIHBIC Ta3bl,
HeDTh U IPOIYKTHI €€ «wikiacey .
HepeDa 60§<H e https://www.yaklass.ru/ e
pep doxchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
[IpupoiHBIE HICTOYHUKHU
JIEBOJIOPOAOB: MIPUPOJHBIN ra3 Yacbmio
T ' https://education.yandex.ru/home/e
15 U TIOTIYTHbIE HEPTSIHBIE T'a3bl,
He(Th ¥ MPOTYKTHI €€ «ikiace» .
Hepena 60’12(1/121}’1( https://www.yaklass.ru/ e
pep dokchopa
https://foxford.ru/about
16 KonTponpHas pabota mo pazaeny

«YTIeBOAOPOABI»

17 [IpenenbHbIE OHOATOMHBIE https://resh.edu.ru/ «Yuu.py» —



https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/

18

CIUPTHL: METAHOJ U 3TAHOJI.
Bomopoanas cBs3b

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJTIMKOJIb U INIMICPUH

https://uchi.ru/ e «nnekc.
VYueOHuK»
https://education.yandex.ru/home/e

«SIKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHKY»
https://education.yandex.ru/home/e

«AKnace .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

19

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢busnyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SIKmacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

20

Anpaerunsl: GopManbaeTu U
areTanbaerug. AeToH

https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ @ «unekc.
YueOHHK»
https://education.yandex.ru/home/e
«AKmacey .
https://www.yaklass.ru/ e
dokcdopa



https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

OnHOOCHOBHBIE NPEEIbHBIE

https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —

https://uchi.ru/ e «SIagekc.
Y4yeOHUK»
https://education.yandex.ru/home/e

21 KapOOHOBBIE KUCIIOTHI:
P N H BI;I 1 HC TCHa «SIKnacey .
M BBbHUHAA U Hasl
P yrey https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
[IpakTuueckas padora No 2.
22 «CBolicTBa pacTBOpa YKCYCHOM
KHACIOTBDY
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
Y4yeOHUK»
CreapuHOBas U OJICMHOBAs .
https://education.yandex.ru/home/e
23 KHMCIIOTBI, KaK IPeJCTaBUTENN
«IKmacey .
BBICIIIUX KapOOHOBBIX KHCIIOT
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
YuyeOHUK»
Mpb11a KaK COJIM BBICIINX .
https://education.yandex.ru/home/e
24 KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE IENCTBHUE «IKnacey .
mee A https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
o5 CrnoxxHbIe 3(DUPHI KaKk https://resh.edu.ru/ «Yuu.py» —

IIPONU3BOJHEBIC Kap6OHOBI)IX

https://uchi.ru/ @ «nnekc.



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/

26

27

KUCJOT. ['MapoIIn3 CI0KHBIX
a¢upoB

JKupsr: runponns, NpuMeHEHHE,
OuoJIOrnYecKas poJib KHUPOB

YTrieBoasl: COCTaB,
knaccudukanus. Baxuneitmue
MIPEACTABUTENHN: TIIIOKO034,
¢bpyxTO3a, caxaposa

YueOHHK»
https://education.yandex.ru/home/e
«SIKmnacey .
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sagekc.
Y4eOHuK»
https://education.yandex.ru/home/e
«SAKnace» .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e
«SIKmacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

28

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ @ «nnekc.
YueOHuK»
https://education.yandex.ru/home/e

«SKmnacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about



https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about

29

30

KonTponpHas pabora mo pazaeny
«Kucnopoaconepxaiue
OpraHUYEeCKUE COCTUHEHUS»

AMMHBI: METUJIAMWH W aHWJIMH

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sanekc.
Y4ueOHuK»
https://education.yandex.ru/home/e

«SIKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHUK»
https://education.yandex.ru/home/e

«SAKnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

31

32

AMUHOKHMCIOTEI KaK
amdoTepHbIe OpraHNYECKUe
COEIUHEHHNS, UX OMOJIOTHUECKOE
3Hauenwne. [lenTumpl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHbIE
COETUHEHUS

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Hnekc.
YueOHHK»
https://education.yandex.ru/home/e

«SIKnacey .
https://www.yaklass.ru/ e



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

OCHOBHBIE TTOHSITUS XUMHHU

dokcdopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sagekc.
YueOHuK»
https://education.yandex.ru/home/e

33 ]ZZLC:;}?ZIHO;;KYMPHHX 1 STKTaces
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Snnekc.

OCHOBHBIE METO/IbI CHHTE3a Y4eOHUK»

34 BBICOKOMOJIEKYJISIPHBIX 1 https://education.yandex.ru/home/e

coequHenuii. [Imactmaccel, «SKmacey .

Kay4yKH, BOJIOKHA https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kourpoapubie  Ipakruueckue u3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThbI
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SInnekc.
o YueOHUK»

XUMHUYECKUH IIEMEHT. ATOM. )

T S— 1 https://education.yandex.ru/home/e
«AKnacey .

aTomMosB https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —

[Iepnoanueckuii 3aK0H U https://uchi.ru/ e «fIunekc.

[Iepnoanueckas cucrema Y4eOHUK»

XUMHYECKHUX 3jieMeHToB J[. 1. 1 https://education.yandex.ru/home/e

MenpaeneeBa, UX CBSI3b C «SKmnacey .

COBPEMEHHOM TEOPUEN CTPOCHUS https://www.yaklass.ru/ e

aTOMOB dokchopa
https://foxford.ru/about

3aKOHOMEPHOCTU U3MEHEHUS https://resh.edu.ru/ «Yuu.py» —

CBOMCTB XUMHUYECKHUX DJIEMECHTOB https://uchi.ru/ e «nnekc.

Y UX COEIUHEHHMI MO rpymniam u Y4eOHuK»

nepuoiaM. 3Ha4eHHE 1 https://education.yandex.ru/home/e

NEPUOINYECKOT0 3aKOHA U
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
J.1. Menneneesa B pa3sBUTUH
HayK{

«AKmacey .
https://www.yaklass.ru/ e
dokcdopa
https://foxford.ru/about



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about

Crpoenue BemecTBa. XuMHUUecKast
CBA3b, eé BUbI; MCXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
BonoponHas cBsi3b

BanenTHOCTS.
DJIEKTPOOTPULIATETLHOCTb.
Crenens okucieHus. BemlecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sanekc.
Y4ueOHuK»
https://education.yandex.ru/home/e

«SIKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHUK»
https://education.yandex.ru/home/e

«SAKnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

[ToHsiTHE O TUCTIEPCHBIX
cucremax. MctuHHbIe 1
KOJUTOW/THBIE PacTBOPHI. MaccoBast
TI0JIs BEIIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX BEIECTB,
pa3IMYHBIX KJIacCOB

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Hnekc.
YueOHHK»
https://education.yandex.ru/home/e

«SIKnacey .
https://www.yaklass.ru/ e



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

Knaccudukanuss XUMHIeCKHX
peakuil B HEOPraHUYECKON 1
OpraHUYECKON XUMUH. 3aKOH

dokcdopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sagekc.
YueOHuK»
https://education.yandex.ru/home/e

8 COXpPaHEHHSI MacChl BEIIECTB; «STK1acey |

;11;11;:;?; ?;e:::p?nn p https://www.yaklass.ru/ e

XUMHUYECKHUX PEaKIHIX Pokcgopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
YueOHHUK»

Cxkopoctb peakiuu. OOpaTumblie .

9 peaki. Ximieckoe https://education.yandex.ru/home/e
«SIKmacey .

PaBHOBECHE https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

[IpakTuueckas padbora Ne 1.

10 «BnusHue pa3nuuHbIX (aKTOPOB

Ha CKOPOCTh XUMHUYECKOU

peaKIum
https://resh.edu.ru/ «Yau.py» —

DIEKTPONUTHYECKAS https://uchi.ru/ @ «unekc.

nucconuanud. Iloadarue o YuyeOHUK»

11 BOIOpoiHOM ToKa3artese (PH) https://education.yandex.ru/home/e

pactBopa. Peakiiuu HOHHOTO

obmena. ['uapoau3 opraHnyecKux

N HCOPTraHNYCCKUX BCIICCTB

«SKmnacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about

OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC peaKL[I/II/I.

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sanekc.
Y4ueOHuK»
https://education.yandex.ru/home/e

12 [onsarue 06 3nexTponmn3ze «IKiace» .
pacIuiaBoOB U PaCTBOPOB COJICH https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
Y4eOHUK»
13 KonTponbnas pabota no paszueny https://education.yandex.ru/home/e
«TeopeTnyeckue OCHOBBI XUMHI) «SKmacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
Mertaibl, uX OJOXKEHHUE B https://uchi.ru/ @ «nnekc.
Ilepuonnueckoi cucreme Y4eOHuK»
14 XUMHYECKHX deMeHToB /1. H. https://education.yandex.ru/home/e
MenneneeBa u 0COOEHHOCTH «AKnacey .
cTpoeHus aromoB. O0miue https://www.yaklass.ru/ e
¢du3HYecKue CBONCTBAa METAJIOB doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Hnekc.
CruiaBbl METaJIOB.
o Y4eOHuK»
15 DNEKTPOXUMHUYECKUH Psijl

HaIPSHKEHUN METaJNIOB

https://education.yandex.ru/home/e

«SIKnacey .
https://www.yaklass.ru/ e



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

16

XHUMHUYECKHE CBOMCTBA
BaXHEHMILINX METAJUIOB (HATpHil,
KaJIni, KaJIbI[Ui, Mardui,
QTIOMHUHHK ) U UX COCIMHCHUM

dokcdopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sagekc.
YueOHuK»
https://education.yandex.ru/home/e

«SAKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

17

XHUMHYECKUE CBOMCTBA XpOMa,
MEIU U UX COEIUHEHUN

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
YueOHHUK»
https://education.yandex.ru/home/e

«SAKnacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

18

19

XuMHYeCcKHe CBOMCTBA IIMHKA,
JKelle3a U UX COeTMHEHNN

[IpakTuueckas padora Ne 2.
"Pemienne sKCriepuMEHTAIbHBIX
3az1a4 no reme «Meramuib»"

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
YueOHHKY»
https://education.yandex.ru/home/e

«SKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

20

HeMeTaJIJIBI, HX IIOJIOKCHUEC B

https://resh.edu.ru/ «Yuu.py» —



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/

21

[Iepuoanueckoii cucreme

XHUMHYECKHX dj1eMeHToB 1. 1.

MenneneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB

dusnyecKue CBOMCTBA
HEMETAJIOB. AJIOTPONUS
HEMETAJUIOB (Ha mpumepe
KHCJIOPOJIa, cepbl, hocdopa u
yriaepoaa)

https://uchi.ru/ e «nnekc.
VYueOHuK»
https://education.yandex.ru/home/e

«SIKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHKY»
https://education.yandex.ru/home/e

«AKnace .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,

CCPBI U UX COE€IUHEHUI

https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SIKmacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

23

XuMHUyecKrue CBOMCTBA a30Ta,
dbocodpa 1 UX COECTUHEHHI

https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ @ «unekc.
YueOHHK»
https://education.yandex.ru/home/e
«AKmacey .
https://www.yaklass.ru/ e
dokcdopa



https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/

XUMHUYECKUE CBOWMCTBA YIJIEPOJa,

https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —

https://uchi.ru/ e «SIagekc.
Y4yeOHUK»
https://education.yandex.ru/home/e

24 KPEMHHS U UX COCTMHEHUI «IKiace» .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
YueOHHUK»

o5 [IpuMeHeHue BaxHEUIInX https://education.yandex.ru/home/e

HEMETAJJIOB M MX COCIMHCHUI «SIKnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about

O00011eHNEe U CUCTEMATU3ALIS

3HaHui 1Mo teme «Hemeramibiy.

26 Borunicnenus o ypaBHEHUAM

XUMUYECKUX PeaKui u

TEPMOXUMHYECKUE PACUETHI

[TpakTrueckast paborta Ne 3.

27 «Pemenne 3kcriepuMeHTaIbHbIX

3aga4 mo teMe "HemeTtamis!"»
https://resh.edu.ru/ «Yuu.py» —

28 KoHnTtponbHas pabota 1mo Temam https://uchi.ru/ @ «nnekc.

«Mertamae n «HemeTamisi»

VYVueOHUuK»
https://education.yandex.ru/home/e



https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F

HCOpFaHI/I‘ICCKI/IC " OPraHUu4YCCKHUE

«SIKmnacey .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sanekc.
YueOHHK»
https://education.yandex.ru/home/e

29 KHCJIOThI. Heopranuueckue u
«SIKnacey .
OpPraHMYeCKHEe OCHOBAHUS
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
AmMdoTepHbIe HEOPraHUYECKUE U
YyeOHUK»
OPraHUYEeCKHUE COCIUHEHUS. )
https://education.yandex.ru/home/e
30 T'eHeTnyeckas cBsA3b
conra o opra cc «SIKnacey .
H TaHUYCCKHUX U TaHNYCCKHUX
P P https://www.yaklass.ru/ e
BEILIECTB
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «Sagekc.
Ponps xumun B o0ecrieueHnn yqe6HI/IK»
31 AKOJIOTUYECKOU, SHEPreTUUECKON https://education.yandex.ru/home/e
Y MUIIEBOI 0€30IaCHOCTH, «SIKmacey .
pa3sBUTHUU MEIULMHBI https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
39 [IpencraBnenust 06 oOmUx https://resh.edu.ru/ «Yuun.py» —

HAaYYHBIX IpUHOHUIIAX

https://uchi.ru/ e «Hnekc.



https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/

33

34

MPOMBIIIUIEHHOTO MOTY4YEHUS
Ba)KHEUIIINX BEIIECTB

Yenosek B MUpE BEUIECTB U
MaTepHaoB

XuMus U 310pPOBbLC UCIIOBCKA

YyeOHUK»
https://education.yandex.ru/home/e

«SIKmnacey .
https://www.yaklass.ru/ e
dokchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yau.py» —
https://uchi.ru/ e «Sagekc.
Y4eOHuK»
https://education.yandex.ru/home/e

«SAKnace» .
https://www.yaklass.ru/ e
doxkchopa
https://foxford.ru/about
https://resh.edu.ru/ «Yuu.py» —
https://uchi.ru/ e «SIanekc.
VueOHuK»
https://education.yandex.ru/home/e

«SIKmacey .
https://www.yaklass.ru/ e
doxchopa
https://foxford.ru/about

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

34



https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/%E2%97%8F
https://www.yaklass.ru/
https://foxford.ru/about




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxknmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

[TpumepHbIe OCHOBHBIE 00pa30BaTENIbHBIE IPOTPAMMBI CPETHETO OOIIETO
obpazoBanus 2023r. , DI'OC 2023

IHAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6imoreka [{OK https://m.edsoo.ru/00ae0dOa
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