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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensbHoM cTanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuon 1o 2025 ronma» (Pacmopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro mpeamera «Xumus» i 10 kimacca Ha 6a30BOM YpPOBHE COCTaBHWIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTebHON  OpraHU3allluM, SBJISETCS HEOThEMIIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTypbl
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMeTra «XuMUs», COJEpKaHHE M IIOCTPOCHHE KOTOPOro OIpPEIENIECHbl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero o01ero oopa3zoBanus B Poccuiickoit deneparun.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3JIJaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXalOIleM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XMMHS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA Ha pEIICHUE
I00anbHBIX TPOOJEM YCTOMYMBOIO pa3BUTUS 4YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUH 10 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUU M3 OOIICH XUMUU) U
oprann4yecko xumuu. @opMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi kypca «OpraHuyeckas XumMus» chHOpMHpOBaHa B
nporpaMMe MO XMMHH Ha OCHOBE CHCTEMHOIO MOJXOJa K M3YYEHHUIO Y4eOHOro
MaTepuaia U O0yCIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XUMUH
BEILIECTBA pAacCMaTPHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUS
OpPraHWYECKUX COEAUHEHUW, a TaKKe Ha YPOBHE CTEPECOXMMHYECKUX H
AJIIEKTPOHHBIX MPEICTaBICHUN O CTpoeHuu BemecTB. CBelneHus 00 M3ydaembiX B
Kypc€ BEIIECTBAaX MOAIOTCA B PAa3BUTHM — OT YIJIEBOJIOPOJOB JO CIOKHBIX
OMONOTUYECKN aKTHUBHBIX COCIMHECHHN. B Kypce opraHnueckoi XMMUU TOJTY4aroT
pazBuTHEe C(HOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
MEepPBOHAYATLHBIC TPEICTABICHUS O XHMHYECKOW CBSI3H, KIACCU(UKAITMOHHBIX
MIPU3HAKaxX BEIIECTB, 3aBUCHMOCTHM CBOWCTB BELIECTB OT WX CTPOEHHUS, O
XUMHUYECKOU pEaKIuH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XMUMHUYECKUX PEAKLUUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHWs JOmNoiHsAeTcs B Kypce 10 kimacca sneMeHTamMu
COJIEpKaHMsI, UMEIOUIUMHU KYJIbTYPOJIOTHMUYECKUI W MOPUKIAAHON Xapaktep. JTU
3HaHUSl CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B MO3HABATEIBHOW U MTPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUH



U MPAKTUYECKUX MPUIIOKEHUNA XMMHU, TOMOTalOT BBIMYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XHMHEH,
KPUTUYECKH OCMBICIMBATh HHGOPMAIUIO W MPUMEHITh €€ Il TMOMOJIHCHUS
3HaHUH, pElICHUs] UHTEJUIEKTYaTbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEI0BATENbCKUX
3amad. B 1enom copepikanue ydeOHOro mpeamera «XHUMUs JTaHHOTO YpPOBHS
W3YyUYCHUS OPUEHTUPOBAHO Ha dbopmupoBaHue y oOyyJarommxcs
MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUsl (PuiocoPckux wuaen, TakuxX Kak:
MaTepuaibHOE  €IWHCTBO  HEOPraHWYECKOro M OpPraHWYecKoro  Mupa,
00yCIJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHMEM, MO3HABAEMOCTb
OPUPOJHBIX SBICHUM TYTEM SKCIEPUMEHTAa M PEIICHUS MPOTUBOPEUUN MEXIY
HOBBIMU (paKTaMU M TEOPETUUYECKUMU MPEATOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B
pElIeHUH  DKOJIOTMYECKHX  MpoljeM, a Takke ImpoliemM  cOepexeHus
HEPIreTUYECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemenuss 3amad  BOCHUTAHMS, PA3BUTHS U COLMAIM3AIIAU
0o0ydJaromuxcs TPUHATHIE MPOrPaMMON MO XUMHHU TOJIXOABl K OINPEIeTIeHUIO
COJICp’KaHMsl M TIOCTPOSHUSI TpeaAMeTa MpeaycMaTpuBaroT (HOpMUpPOBAHHE
YHUBEPCAJIbHBIX YYEOHBIX JEWCTBUH, HWMEIONIUMX 0a30BOe 3HAYEHUE IS
pPa3IUUHBIX BHJIOB JIEATCIIBHOCTU: pEIIeHUs TmpoOJjieM, TOWCKa, aHajdu3a u
00paboTku nHGOpMAIIUUA, HEOOXOAUMBIX JII TPUOOPETEHUS OTBITA IPAKTUYECKOM
U HCCIEAO0BATENbCKONW JESITENIbHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B IMO3HAHUH
XUMHH.

B npaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOIIero o0pa3oBaHus, MPU OMPEEICHUN
CoJlepKaTeNIbHOM XapaKTePUCTUKH LeJIe W3Yy4YeHHs TMpeaMeTa HampaBJIeHUEM
NIEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO NpU3HAETCS (OPMHUPOBAHHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JESTEIHHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3yYEHUS
MpeaMeTa ABJISIETCS BIOJIHE ONPaBIaHHBIM.

CornacHo AaHHOM TOYKE 3pEHUS TJIABHBIMU LENSMH H3Y4Y€HHUs IpeameTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBisIIOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH KakKk  BakKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe TIOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHMAHHUE CYIIHOCTH JAOCTYIHBIX
00001IIeHnI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
WX Pa3BUTHS ¥ CTAHOBJICHUS;

e (QopMHpoBaHHE U Pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Uil HPUOOpETEHUS



YMCHUW OPUCHTHPOBATHCS B MHUPE BEHISCTB M XHMHYCCKUX SIBICHUH,
UMEIOIIMX MECTO B IPUPO/IE, B MPAKTUYCCKON U MOBCEIHEBHOM KU3HH;

e DPAa3BUTHE YMCHHI M CITOCOOOB JIEATCIILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHCHHEM XUMHYECKOTO OKCIICPUMEHTa, COOJIOACHHEM  IPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsny ¢ atumMm, coaepikaTenbHas XapaKTepPUCTUKA LEICH M 3a1a4 U3ydCHHS
npeaMeTa B MporpaMMe 1Mo XMMHUHU YTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBHH
C HOBBIMHU IIPHOPHUTETAMHU B CHCTEME CpeaHero ooiiero oopasopanus. CeroaHs B
OpernoJiaBaHud  XMUMHHM B OONbBIIEH  CTCMEHM  OTAAETCA  MPEAMOYTCHHUE
NPaKTUYECKOW KOMIIOHEHTE COJCp)KaHUS OOY4YCHHs, OpPHUCHTHPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHUKA 00IIe00pa30oBaTeIbHON OpraHU3aIliy, BIAICIOIIETO HE
HAaO0OpOM 3HAHHWK, a (YHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU H
YMEHHUSMH aKTUBHOTO TOJYYCHHUS 3HAHWA W MPUMEHCHHUS MX B PEAJbHOM JKH3HH
JUTSL PEIICHUs TPAKTHYSCKUX 3a/1a4.

B c¢Bsi3u ¢ 3TUM TpHM H3yYeHHH TMpeaMera «XHMHS» JOMHHHPYIOIIEE
3HAa4YCHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanTtaius o0yJaroInuXcs K YCIOBHSM JUHAMUYHO Pa3BHUBAIOIIEIOCS MHpA,
GopMupoBaHHE  HMHTE/UIEKTYaJdbHO  Pa3BUTOW  JUYHOCTH, TOTOBOHM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIPHOMY MPUHSATHIO TPAMOTHBIX
peIleHni B KOHKPETHBIX )KH3HCHHBIX CHUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU M UX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KJFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIN), MMCIOINX YHHBEPCATbHOE 3HAUCHHWE /IS Pa3jIMYHBIX BHUIOB
NEATEeIILHOCTH: PEIIeHUsT po0jieM, MOMCKa, aHaln3a U 00paboTKu MH(pOpMAIUH,
HEOOXOJMMBIX I TPUOOPETEHHUsS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BRXHOE MECTO B I[IO3HAHWUM XHMHH, a TaKXKe [UIsI OIEHKH C TO3UIUM
DKOJIOTUICCKOW OC30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYCCKUX
MIPOIECCOB HA OPTaHMU3M YEJIOBEKA U IMIPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETATh HOBBIE
3HaHUS 110 XHMHU B COOTBETCTBHH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbBIC MH()OPMAIIMOHHBIC TEXHOJIOTUH JUIS TIOMCKA M aHaliu3a YIeOHOW |
HAYYHO-TTOMYJISIPHON HH(POPMAIIMH XUMHYECKOTO COICPKAHHS,

(GopMUpOBaHUE U Pa3BUTHE Y O0YUAIONINXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HA0JTI0IaTSIIBHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHHUPOBAHWHM W TIPOBSACHHH XHMHYCCKOTO
IKCIICPUMECHTA,;

BOCIIUTaHUE Y OOyYaroImMXCs YOSKIEHHOCTH B T'YMaHUCTHYCCKON
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOW pPOJIM B PEIICHUH TJIO0AIBHBIX MPOoOJIeM



PALMOHAIBHOTO MPUPOJONOIb30BAHMS, TIOTIOTHEHHUSI YIHEPreTUYECKUX PECYPCOB U
COXPAaHEHUsS] MPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOLIEHUS] K NPUPOAE U CBOEMY 3J0POBbIO, a TaKK€ NPHOOPETEHHs OIbITa
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU JJISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnnaHe cpenHero oO0miero oOpa3oBaHUs MpPEAMET «XUMUS»
0a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON ob0nactu «EcTecTBEHHO-HAay4HbIE
IPEMEThD».

OO61iee yncno 4acoB, OTBEAEHHBIX ISl M3YYEHHUS] XMUMUH, Ha 0230BOM ypOBHE
cpeaHero oo6miero odbpaszomanus, B 10 kmacce cocrabiser 34 yaca (1 yac B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. l'omonorusa, wu3omepuss. XHUMUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILICHUI0 OPIaHUYECKHUX BEILECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHMs), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psil. ALUETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XHMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaluTUdyeckuid), mnuponu3. IllpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIuu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO  IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl KakK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom Mmemu(ll), B3ammoaeiicTBHE Kpaxmajia C HOIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mMpUMeEpe IUIHIMHA). bronornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M HUX IPEBpAlLECHUI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALNN, CPEIHAS MOJECKYISIpHAsA
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O 1{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHelil). BopopoaHasi cBsi3b. BajaeHTHOCTh. JIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Krnaccudukanuss — XuMHUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAS, IETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MOJeNeld KPUCTAUIMUECKUX PEHETOK, HaOIIoJAcHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHMe pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenue HemetaiuioB B Ilepuoamueckoid  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEWMINIMX HEMETAJI0B (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemeHToB JI. 1. MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomMoB MeTasuioB. O60mue ¢uznyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUI.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOIIOJIEHUEe U OIUCAHHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 11O XUMUWN
HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
oOy4JaromMUMHCS TPOTrpaMM CpeJHero oO0mero oo6pa3oBaHUsi (JIMYHOCTHBIM,
METanpeaIMEeTHbIM M NOpeaMeTHbIM). HaydHOo-MeToguyeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa30BaHus ABISIETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS NpeAaMeTa «XUMHS» Ha YpPOBHE CPEIHETO
o01rero oOpa3oBaHUs BBIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAaHHUE OOYYAOIIUMHUCS POCCHMCKONW TpaKAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEIENICHHUIO;

HaJIM4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUN 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOECH
NEATENIbHOCTU IEHHOCTHO-CMBICTIOBBIMU yCTAHOBKaMHU, MPUCYIIUMH IIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HAJIMYMEe TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTABHUTH
LETIU U CTPOUTDH )KM3HECHHbBIE TIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMSI TpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



U HIealaMUd POCCUHCKOrO TPa)KJaHCKOTO OOLIECTBA, MPUHATHIMU B OOLIECTBE
HOPMaMM W  TpaBWIaMH  TOBEAECHHUS,  CHOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HaHMUs, CaMOpPAa3BUTUSL M HPABCTBEHHOTO CTAHOBIIEHHUS JIMYHOCTH
00y4Jaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeAMeTa «XHUMHS» OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MNPAKTHYECKOW JIE€SATEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOTrO BOCIMTAHUS .

OCO3HAaHMS 00YYaIOIUIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH,
YBa)KEHHS K 3aKOHY U MTPaBOMOPSIKY;

NOpEICTAaBIECHUs O COLUMAIbHBIX HOpPMax M TMpaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENIBHOCTH TMpU CO3JAaHUH
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7a4, BBIITOJIHEHUH
XUMUYECKUX dIKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMeHThI JPYTUX MPU aHAIU3E PA3TMUHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY H HAY4YHOMY HAacCJEIUI0
OTEYECTBEHHON XUMUH;

yBOXEHHUS] K MpOIECCYy TBOpYECTBa B OOJACTH TEOPUM U TMPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO IOCTHKEHHUS HAYKH €CTh pPEe3yJIbTaT
JUIMTETFHBIX ~ HAONIONCHHM, KPOIMOTIMBBIX OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpECa U II03HABATEJIbHBIX MOTHMBOB B IOJYYEHUH U IMOCIEIYIOLIEM
aHanu3e MHPOPMAILMU O TMEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMU, CBA3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAaHHME TOCIEICTBUH ATUX
MIOCTYIIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:



MOHUMAaHUSl LEHHOCTEH 370poBOro U 0Oe3omacHoro oOpasza JKU3HH,
HEOOXOIMMOCTU OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus1 TpaBuil 0e30macHOro oOpalleHus C BellecTBaMH B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHUMAHMUSI IEHHOCTH TPAaBWUJ HWHAWBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUS MOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BaTENbCKOM
NEeSTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  ApYyruxX BHJAX
NesITEebHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3YUYEHUIO MPpOeccuil pa3iuyHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

yBaXKEHUS K TPYAY, JIOJSAM TPYyJla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyaymiedl mpodeccuu u peanu3anud COOCTBEHHBIX MKU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIICHUS K MPUPOJIe, KaK HCTOUYHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHMS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHHSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HEOPUATUA JACWCTBHM, MPUHOCAIIMX Bped OKPYKaIOMIEH
IPUPOJTHOM cpesie, YMEHHs MPOTHO3UPOBATH HEOJATONPUSTHBIE 3KOJOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYypHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aAKTHBHO HPOTUBOCTOSTH HUICOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:



c(OpMUPOBAHHOCTH MHUPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOMN MPAKTUKH;

MOHMMaHUs CHenuUKA XUMHUU KaK HayKd, OCO3HaHHsA €€ poiau B
(GopMUpPOBAaHUU PAMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3MaHUU IIEJIOCTHOTO
MpECTaBICHUs 00 OKPYKAIOIIeM MHpE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpoOJieM COXpaHCHHUS
PUPOTHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAQUMMOCTM XUMHUU ISl  COBPEMEHHOM
UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HAMpaBICHHOCTH W Ba)XHOH polHu B
CO3/IaHWW HOBOH 0a3bl MaTepPHAIbHOW KYJIBTYPHI, PEIICHHH TII00aIbHBIX MPOOIEeM
YCTOMYMBOTO Pa3BHUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBON U
IKOJIOTUYECKOW 0e30MacHOCTH, B PAa3BUTUU MEIUIMHBI, OOSCIICUYCHUHU YCIOBHM
YCIIEITHOTO TpyJa M OJKOJOTHYECKH KOMMOPTHOW J>KM3HM KaXKAOrO dieHa
00I11eCTBa;

€CTeCTBEHHO-HAYYHOH T'paMOTHOCTH: TIOHMMAaHHUS CYITHOCTH METOJOB
MIO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
ToJTyJaeMble 3HAHUS IS aHAlIM3a U OOBSICHEHHUS SIBIICHUI OKPYXKAIOIIEro MUpa U
POUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
penieHus Npoo6JieM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNPEepPhIBHOMY OOpa3OBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSAM TpyJa B pa3audHbIX cdepax mpodeccroHaaIbHON
JesITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO TpenMera «XuMHsS» Ha
YPOBHE CpeHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaUYMMblE g (QOPMUPOBAHMS ~ MHUPOBO33PEHUS  OOYyYarOIIMXCS
MEXKIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEIUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MpoIece, CUCTeMa, HAYyYHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0OBaHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLIMAIIBHOM KOMIIETEHIIMH 00yYarolUXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHbIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISITHUBHBIMU
JIEMCTBUSIMU.

OBaanenne YHUBEPCAJIbHBIMHU y4eOHBbIMH MO3HABATEJIbHBIMU
NEeUCTBUSAMM:

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl IEATEIbHOCTH C MTOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICTIATh XapaKTEPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIONINE MOHATHS IS OOBSICHEHUs OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUi;

YCTAHABJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIAY H3y4aeMbIMU
SIBIICHUSAMU;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbIC, JCIYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYUS B paccMaTpruBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJHWYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MTPECTABICHUS — XUMHUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOMN
peaKkiuy — MpU PEHICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKHUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJICIIBHBIE MPEACTABICHUS ISl BBISBICHUSA XapAKTEPHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O MO3HAHUS BEMIECTB U XUMHYECKUX
pEeaKuunii;

(dbopMyITHPOBATH MEJIH U 33J1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHUS W OCHOBBI I (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQ/JICTh HABBIKAMH CaMOCTOSITCIBHOTO ITUIAHUPOBAHUS U  TPOBEICHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOIOMATHh 32 XOJ0M
mporecca, CaMOCTOSTENIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMYyIHpPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHOU padoTe;

npuoOpeTaTth OMNbIT YYEHUUYECKOM HCCIEOBATEIbCKOM UM MPOCKTHOU
JESATEIBHOCTH, TPOSBIATH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, NPUMEHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nunpopmMaumeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HMCTOYHHUKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTEpHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB H (OpM
IpEeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HENIPOTUBOPECUYHBOCTb;

(GOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
orbope wuHpOpMaIK, HEOOXOAUMON JUISI BBIMOJTHEHUS YYeOHBIX 3ajaad
OnpeeIEHHOTrO TUIIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelCTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeICTBa Mpu pabore cC
XUMHYECKOW HHGpOpMaLMe: MPUMEHITh MEXKIpeaMeTHble (pu3nyeckue W
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHUATYPBI, HOMCHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/uin
JTUCKYCCUH,  BBICKAa3pIBaTh  WJeH, (QOPMyIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a49H;

BBICTYIIATh C MPE3CHTAIMEH PEe3yIbTaTOB IMO3HABATEIBHON NEATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTn3alliid y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM TPOBEIEHHBIX WCCIICAOBAHWM MyTEM COTJIACOBAHUS TO3UIMI B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESATEIbHOCTh, ONpeaensas €€ Lelu M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JEHUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIN3a
U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
npupoabl, B  (HOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM /JIs PEIICHHS MPAaKTHYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUN 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIIHLHOCTD, XUMUYECKas
CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpall€HHas), MOJb, MOJISApHas
Macca, MOJISIpHBIM O00BEM, VYIIAEPOIHBIM CKeleT, (yHKIMOHAIbHAS TpyMIa,
paguKall, U30MepHUsi, H30MEPhL, TOMOJOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJ M a30TCOJAEpKAIUe COCIWHEHUsS, MOHOMEpP, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)Kalllke B OCHOBE IOHUMAHMUS TNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTONOTrMYECKUE CBEACHUS O CBOMICTBaX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MMPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTePHBIE MPU3HAKWA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTMHEHNM;



c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
COCTaBJICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOMN)
dbopMyn  OpraHMYECKMX BEHIECTB U  YpPaBHEHHM XUMHUYECKHX pPEaKIHi,
M3TOTaBIUBATh MOJIETH MOJIEKYJ OPraHMYEeCKUX BEIIECTB JJis WLTIOCTPALMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaeHHOMY
KJIaccy/Tpynne coeluHeHuM (YriaeBOAOpPOJIbI, KHUCIOPOJ M a30TcoJeprKaliue
COCJIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COCJIWHEHHUsI), J1aBaTh WM Ha3BaHHS IIO
cucremarndeckorr HomeHknarype (IUPAC), a takxke NpUBOIUTH TPUBUAIBHBIC
HA3BaHUS OTJICJbHBIX OPTraHUYECKUX BEIIECTB (ATUJICH, MPOMUJICH, AalleTHJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeThl, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, TJIFOK03a,
bpykTo3a, Kpaxmall, HeJIIH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACISITH BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUAX (OJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa 1151 00bSICHEHHS 3aBUCIMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMHUPOBAaHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOIWIECH, aleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
IMIEpHH, (EHOJN, aleTallbJIeTHl, MypaBbHHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX PEaKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
Chipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa
peaknud TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WM NPOJYKTOB PEAKIUN);

c(hOpMHUPOBAaHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ]aX HAYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKHUX SBJICHUM (HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJb30BaTh CUCTEMHBIE XHMHYECKUE 3HAHWS ISl TPUHSATUS pEIICHUM B



KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSMHU IO BBHITIOJIHEHUIO JIa0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpallieHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHHE
STUJICHA U W3Y4YEHUE €ero CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OpPTraHUYECKUX
BEIIECTB, JICHATypallus OEJIKOB MpU HArpeBaHUU, I[BETHHIE pEakiMu OEJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MACHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucy YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIMPOBAThH BIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILIMIO, TIOyYaeMyK U3 Pa3HbIX HUCTOYHUKOB (CpeICcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBUjia  DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEJEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHMsI CBOEr0 3J0POBbS U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHUMas cMmbici mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoOBI
YMEHBIICHUSI W TPEAOTBPAILICHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUisi 0OYy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISE CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCSi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus bubnuorexa [JOK
11 CTPOCHHS OPTAaHUYECKUX COCAMHEHUN A. 3 https://lesson.academy-
M. bytnepoBa content.myschool.edu.ru/
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [JOK
2.1 [IpenenbHble yraeBoaOpOAbl — aJIKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/
bu6mmoreka [JOK
HenpenenbHble yraeBo1opoabl: aJKeHbI . -
29 p yr. p ) 6 1 https://lesson.academy
AJIKaJINCHBI, aJIKNHBI content.myschool.edu.ru/
bubnuoreka [JOK
2.3 ApoMartudeckue yrieBoA0pO bl 2 https://lesson.academy-
content.myschool.edu.ru/
bu6mmoreka [JOK
[IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U . -
24 pup yr p 3 1 https://lesson.academy

ux nepepadoTka

content.myschool.edu.ru/
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Hroro no pazneny

13

Pa3znen 3. Kuciopoacoaep:xaiue opranndeckue coexHHeHUs

bubmmoreka [{OK
31 Crmprel. Denon 3 https://lesson.academy-
content.myschool.edu.ru/
bubmmoreka [{OK
3. Anppnerngpl. KapOOHOBBIE KHCIIOTHIL. ; https://lesson.academy-
Cnosxnbie 3GupbI content.myschool.edu.ru/
bu6mmorexa [{OK
3.3 VIIIeBOIBI 3 https://lesson.academy-
content.myschool.edu.ru/
Hroro mo pazgeny 13
Pa3znea 4. A3orconepskanye opraHnyeckue coeIuHeHus
bu6mmoreka [JOK
4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 3 https://lesson.academy-
content.myschool.edu.ru/
Hroro mo pazgeny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS
bubnuoreka [JOK
5.1 IInactmaccel. Kayuykn. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/
Uroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Kontpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
1 [IpenMeTt opraHMYecKOr XUMUH, €€ 1 https://lesson.academy-
Teopust cTpoeHUsT OPTaHUIECKUX brbmotexa LIOK
2 coequaeHuit A. M. Byrneposa, € 1 https://lesson.academy-
OCHOBHBIE TIONOKEHSI content.myschool.edu.ru/
[IpencraBnenue o KI1accupUKaIUK bubmuorexa [JOK
3 oprann4eckux BemiectB. Homenkmarypa 1 https://lesson.academy-
(cucTemaTuyeckas) U TPUBUAIBLHBIE content.myschool.edu.ru/
Ha3BaHUs OPraHUYECKUX BEIIECTB
bu6mmoreka [JOK
4 AJIKaHEBI: COCTaB U CTpOCHHUE, 1 https://lesson.academy-
TOMOJIOTMYECKHAU DAL content.myschool.edu.ru/
bubnuoreka [JOK
5 MeTaH H OTaH — HpOCTeI/IH_II/Ie 1 https://|esson'academv_
NpEACTaBUTEIN AJIKAHOB content.myschool.edu.ru/
bu6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://lesson.academy-

content.myschool.edu.ru/
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OTUJEH U NPOIUIEH — IIpOoCTeNIIne

bubmuoreka [JOK
https://lesson.academy-

7
MPEACTaBUTEIN AIIKCHOB content.myschool.edu.ru/
bubmmoreka [{OK
3 [TpakTuaeckas padorta Ne 1. «Ilomydenne https://lesson.academy-
STUJICHA U U3YYEHUE €r0 CBOWCTBY content.myschool.edu.ru/
Anxanuensl. byranuen-1,3 u bubmmorexa LHOK
9 metun6yraauen-1,3. Tlonydenne https://lesson.academy-
CUHTETHYECKOTO KaydyKa ¥ PEe3HHBI content.myschool.edu.ru/
AJIKHHBI: COCTaB ¥ 0COOEHHOCTH bu6mmorexa [JOK
CTPOEHHUS, TOMOJIOTUYESCKUI P, https://lesson.academy-
10 p > p
ALlETHIIEH — MPOCTEUIINIT content.myschool.edu.ru/
MPEeACTaBUTEh ATKUHOB
bu6mmoreka [IOK
11 Brruucnenus mo YPaBHEHHUIO https://lesson.academy-
XHUMHYCCKOH PCaKIMHU content.myschool.edu.ru/
bu6mmoreka [JOK
12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCUYHOCTD https://lesson.academy-
apeHoB content.myschool.edu.ru/
bubnuoreka [JOK
13 I'enetnueckas cBs3b YTI€BOAOPOIOB, https://lesson.academy-
MPUHAVICKAIINX K Pa3IUYHBIM KJIaccaM content.myschool.edu.ru/
[IpupoaHbIe ICTOUYHUKH YTIIEBOIOPOIOB: Bubmzorexa LIOK
14 NPUPOJIHBIN ra3 U MOIyTHEIE HEDTAHBIE https://lesson.academy-

rasbl, HeTh ¥ MPOTYKTHI €€

content.myschool.edu.ru/
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nepepadboTKu

IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:
MPUPOIHBIN Ta3 U MOMYTHBIE HEPTSIHBIE

bubmuoreka [JOK
https://lesson.academy-

15 N
ras3pl, HepTh ¥ MIPOTYKTHI €€ content.myschool.edu.ru/
nepepadboTKu
bubmmoreka [{OK
16 KonTtponsHas padoTa no pasueny https://lesson.academy-
«YTIeBOoOpPOIB» content.myschool.edu.ru/
bubmmoreka [{OK
17 Hpe)IeJ'IBHBIe OOHOATOMHBIC CHI/IpTLI: https://lesson.academv_
bu6mmorexa [JOK
18 MHOFO&TOMHBIe CHI/IPTI)I: OTUJICHTJINKOJIb https://|esson.academv_
U TJIMIEPUH content.myschool.edu.ru/
DEeHO: CTPOEHNE MOJIEKYJTHI, brbmiorexa LIOK
19 (br3UYecKre U XUMHUYECKUE CBONCTBA, https://lesson.academy-
NpHMeHeHH e content.myschool.edu.ru/
bu6mmoreka [JOK
20 Aunbzieruzipl: popmanbaeru u https://lesson.academy-
aneTanbIerus. ALCTOH content.myschool.edu.ru/
OIHOOCHOBHBIE MpPEICIbHBIE Brbmmotexa LIOK
21 KapOOHOBBIE KMCIIOThI: MypaBbUHAs U https://lesson.academy-
yKCyCHAS content.myschool.edu.ru/
29 IIpaktnyeckas padora Ne 2. «CBoiicTBa bubnuorexa [IOK

pacTBOpa YKCYCHOM KHCIIOTBD)

https://lesson.academy-
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CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

bubmmoreka [{OK
https://lesson.academy-

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT content.myschool.edu.ru/
bubmmoreka [{OK
KHCIIOT, MX MOJOIICEe IEHCTBHE content.myschool.edu.ru/
Cr1o5kHbIe 2QUPHI KaK IPOM3BOIHBIE brbmiorexa LIOK
25 KapOOHOBBIX KUCIOT. [ uaponus https://lesson.academy-
CIOMKHBIX SQUPOB content.myschool.edu.ru/
bu6mmorexa [JOK
26 JKuppi: THAPOIIHN3, NPUMEHEHHUE, https://lesson.academy-
OMosIOTHYECKast POJIb KUPOB content.myschool.edu.ru/
VYTIeBOIBI: COCTAB, KIacCU(DHKAITHSL. bubmmorexa IIOK
27 Bakneiimme npeacTaBuTeu: TIIIOK03a, https://lesson.academy-
bpykTo3a, caxaposa content.myschool.edu.ru/
bu6mmoreka [JOK
08 Kpaxman u niemnoso3a Kak mpupoIHbIe https://lesson.academy-
IIOJIUMCEDPHI content.myschool.edu.ru/
KonTtponpHas pabota no pasaeny bub6moreka IIOK
29 «Kucnopozcoepxaiiyue opraHuuecKue https://lesson.academy-
COCIMHCHHS content.myschool.edu.ru/
Bbubnunoreka IIOK
30 AMUHBI: METHJIAMUH U aHUJIUH 1

https://lesson.academy-
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AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS

bubmmoreka [{OK
https://lesson.academy-

31 OpPraHWYECKUE COCTUHEHUS, HX 1
OHOJIOTHYECKOE 3HAaYeHHe. [[erTH IbI content.myschool.edu.ru/
bubmmoreka [{OK
32 benku Kak IpupoHbIe 1 https://lesson.academy-
OCHOBHBIE TIOHSATHS XUMHUHU bubmmoreka [{OK
33 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://lesson.academy-
Meroas! cuaresa BMC. ITimactmaccsl. content.myschool.edu.ru/
Kayuyxu. BonoxkHa.
bu6mmoreka [IOK
34 I/ITOFOBaﬂ KOHTpOHBHaﬂ pa60Ta 3a Kpr 1 https://|esson.academv_
xumun 10 xnacca content.myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxmmonepHoe o0mectBo «M3marensctBo «JIpodar»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

[Toypounsie pazpabotku o xumuu. 10 knace (K YMK O.C.I'abpuensn)

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
bu6moteka L{OK https://m.edsoo.ru/

SIKnacc
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