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MHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1Mo XuMUHM Ha YPOBHE CpeIHET0 00IIero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-Dd3 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHMUU K pe3yibTaTaM OCBOCHHS (perepaibHON 00pa3oBaTeIbHON HMPOTPAMMBI CPETHETO
obmero o6pazoBanust (POIlI COO), mpencraBneHHBIX B DeaepaqbHOM TOCYAapPCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konmenuu npenogaBanus yq4eOHOTO TpeaMera
«XuMus» B oOpa3oBaTelnbHBIX opraHuzanusx Poccuiickoii ®enepanuu, peaau3yrolInx
OCHOBHBIE 00pazoBaTeNbHBIC IPOTPAMMBI, W OCHOBHBIX MOJIOKEHHH «CTpaTeruu pa3BUTHUS
Bocrutanuss B Poccuiickoit @eneparmmn Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenbcra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe NpOrpamMMbl MO XHMHH, K OTPEICICHHUIO OOIIei
cTpaTeruy 00y4eHHUs, BOCIIMTAHHUS W PA3BUTHsI OOYJAIOIIUXCS CPEACTBAMHU y4eOHOTO MpeaMeTa
«Xumusa» g 10-11 ximaccoB Ha 0a30BOM ypOBHE COCTABWJIM KOHIIETITYyaJbHbIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH, COJAEp)KaHUs, pe3yIbTaToB OOYy4YeHUs U
TpeOOBaHUH K YPOBHIO TIOJITOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o0O0Opa3oBaHME, I[I0JIydyaeMO€  BBIMYCKHHKaMH  0Omieo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOTHEMIIEMOW 4YacThl0 WX oOpa3zoBaHHOCTH. OHO  CIIy)KHUT
3aBepUIAIONIMM STallOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IEJIOCTHOW CHCTEME XHMHYECKOTO OOpa3oBaHUs. OTH IIEHHOCTH
KacaroTcsi TIO3HAHUSI 3aKOHOB TPUPOJBI, (POPMHPOBAHUS MHUPOBO33PECHUSI W OOIICH KYIbTYpHI
YeJoBeKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
IPUPOJHON cpene. Peanusyercs xuMmuueckoe oOpa3oBaHue 0OydaroUXcs Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMHU YU4€OHOTO MpeaMeTa «XUMHUS», COIEpKaHUE M MOCTPOCHHE
KOTOPOTIO ONpEJENCHbl B IMpOorpaMMe MO XMMHUU C y4ETOM CHEHU(PUKM HAyKd XUMHH, €€
3HAa4€HHUs B MIO3HAHUM MPUPOJIbl U B MAaTEPUAIBHON KU3HHU OOILECTBA, a TAKXKe ¢ y4ETOM OOIIMX
Lesied U NMPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHHE CHCTEMBI CPEJHEr0 OOIIero
obOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYH poJib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHMU HOBOM 0a3bl MarepUanbHOM KyabTypbl. OHAa BHOCHT CBOW BKJaJ B
(bopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHUE LIEIOCTHOIO MPEICTABICHUS
00 OKpYXXarollleM MUpPE KaK O €IUHCTBE MPHUPOJIbl U YEJIOBEKa, KOTOpoe (popMupyeTcss B XUMHH
Ha OCHOBE MOHMMAaHHs BEIECTBEHHOIO0 COCTaBa OKPYKAIOIIEr0 MUpPa, OCO3HAHMsI B3aMMOCBSI3U
MEX]ly CTPO€HHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU ITPUMEHEHMS.

TecHo B3auMoJeWCTBYS C JpPYrMMHM €CTECTBEHHBIMM HayKaMHd, XUMHUS — CTaja
HEOThEMJIEMON YaCThl0 MHUPOBON KyJIbTYPbI, HEOOXOJUMBIM YCJIOBUEM YCIIEUIHOIO TpyJAa H
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XUMUS KaKk HayKa cO3MJaTesbHas, Kak HayKa
BBICOKUX TEXHOJIOI'MH HalpaBlieHa Ha pelieHHEe IN00aJbHBIX MpOOJIeM YCTOHYHMBOIO pa3BUTHS
YeJIOBeUeCTBa — CBIPHEBOM, JHEPreTUYECKOM, MUIIEBOM, HSKOJIOTHYECKON O€e30MacHOCTH U
OXpaHbI 3/10POBbSL.

B cootBercTBMM C OOmMMH ILENIMH U HPUHIHUIIAMHU CpeJHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN YpOBEHb U3YyUEHHS) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOJATOTOBKY OOYYaIOIIMXCs, HEOOXOIUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEUIHOI'O BKIIOYEHHS B JKH3Hb COLIMYMA,
MPOJIOJKEHHS 00pa30BaHUs B Pa3IMUHBIX 00J1aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMUEH.



CocraBnsiroliuMu  ipeameTa «XHUMHUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «O0IIass 1 HEOPraHUYECKask XUMHUS, OCHOBHBIM KOMIIOHEHTOM COJACPIKAHUS KOTOPBIX
SIBJITFOTCSI OCHOBBI 0230BOY HAyKH: CHCTEMa 3HAHHM 10 HEOPTraHNYECKON XUMHH (C BKIIFOUCHUEM
3HaHUW U3 O0IIEH XUMHM) U OpraHuueckoil xumuu. GopMHUpOBaHHE AAHHOM CUCTEMBI 3HAHMM
MPU U3YYCHHH TMpeaMeTa 00ecleurnBaeT BO3MOXHOCTh PACCMOTPEHHUST BCETO MHOT00Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUM XUMUU.

Crpykrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01mas 1 HeopraHuaeckast
XUMHES» C(HOPMHpPOBAHA B IIPOTpaMMe MO0 XMMHUHM Ha OCHOBE CHCTEMHOT'O MOJX0Ja K W3YYCHHUIO
y4e0HOTO Marepuayia U OOyCJIOBJICHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUM Ha
ONpEeENEHHBIX TEOPETUUYECKUX YpPOBHiIX. Tak, B Kypce OpraHMYeCKOW XHUMHUU BEIIECTBA
paccMaTpUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOpUM CTPOEHUS OPraHUYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXUMHUYECKUX W DIEKTPOHHBIX MPEIACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PAa3BUTHH — OT YIJIEBOJOPOJIOB JIO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHW4YecKkod XUMHUHU TOJy4aroT
pazBuTHe CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs TMEPBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3U, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMHYECKOW PEaKIINH.

[Ton HOBBIM yrioMm 3peHUst B mpenMere «XuMus» 0a30BOTO YPOBHS paccMaTpUBAECTCS
M3Y4YEHHBII Ha YPOBHE OCHOBHOTO 0Omiero oOpa30BaHMsI TEOPETHUYECKUN MaTepuan u
(haKTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHWYecKass XUMHUs» OOyYarOIMUMCS TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOJAMYECKOTO 3aKOHAa C OOILIETEOPETHUYECKUX M METOJOJIOTUYECKUX TO3UIIHM,
IyO’Ke TIOHATh HCTOPUYECKOE HM3MEHEHHE (DYHKIMH 3TOro 3aKkoHa — OT oOoOmaromei a0
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUN O BaKHEWIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAKKE 0 XUMUYECKHUX PEAKLHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 wm 11 KkmaccoB 3leMEHTaMH  COJEP)KaHHS, HMMEIONUMU
KYJIBTYPOJOTHYECKHI W NPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSI3M XMMHUHM C JPYTMMH HAayKaMH, pPacKpbIBalOT €€ pOJib B I03HABAaTEIbHOU U
MIPAKTUYECKON JIEATEIBHOCTH 4YEJOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXEHHUS K MPOIECCY
TBOpUYECTBa B 00JACTU TEOPUH U MPAKTUUYECKUX MPUIOKEHUH XUMUHU, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJeMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(GOPMAIIUIO U MPUMEHATh €€ M MOMOJHEHHUsS 3HAHWUN, PelICHUS
MHTEJUIEKTYAJIbHBIX M SKCIIEPUMEHTANIbHBIX MCCIEAOBATENbCKUX 3a1ad. B menom conepkaHue
yuebHoro mpeamera «XUMHS» JAHHOTO YPOBHS M3YYEHHUS OPUEHTUPOBAHO Ha (OpMHpOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi TOHMMaHUsl GUIOCOPCKUX UACH, TAaKUX Kak:
MaTepHUaIbHOE €IUHCTBO HEOPraHMYECKOTO M OPraHU4eCKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTbh IPUPOJHBIX SBJICHUN MYTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MEXIY HOBBIMH (DaKTaMM U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUU B PEIICHUH HKOJOTMUYECKUX MpoOIieM, a Takxke MmpodiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsI, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad  BOCMUTAHMS, Pa3BUTHS M COLMATH3AIMH  OOYYarOLIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUU MOAXOAbl K OINPENCICHHUIO COACPKAHUS U TMOCTPOCHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHUBEPCAIBHBIX yUEOHBIX NEHCTBUN, MMEIOIINX
0a30BoO€ 3HAUEHUE IS PA3IMYHBIX BUIOB JIEATEILHOCTH: PelIeHHs mpobieM, TOMCKa, aHaIn3a 1



0o0paboTku MHPOPMAIIUK, HEOOXOMUMBIX IS TNPUOOPETEHHsI OIbITa NPAKTHYECKOH U
UCCIIEI0BATENLCKOM AEATENbHOCTH, 3aHUMAIOIIEH BaYKHOE MECTO B TIO3HAHUH XUMUH.

B mpaxTuke npenogaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, TaK U
HAa ypOBHE cpemHero oOmero oOpa3oBaHHs, TPH ONPENEICHUH  COAEPIKATEIBHON
XapaKTepUCTUKH [eJIel HM3y4YeHHUs IpeJMeTa HaNpaBJICHHEM IePBOCTECICHHON 3HAYMMOCTH
TPaIUIMOHHO TpHU3HAETCS (OPMHPOBAHME OCHOB XHMHYECKOW HAyKd Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOH JAEATeNFHOCTH YeJOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KynbTypbl. C METOOUYECKOW TOYKM 3pEHHUS TaKOW MOAXOA K
OTIPENICJICHUIO TIeIeH U3ydeH sl IpeIMeTa SBIISICTCS BIIOJIHE OTIPaBJIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUs TJIABHBIMU LEISIMH M3y4EeHHUs NpenMmera «XuMus» Ha
6azoBom yporHe (10 —11 ki1.) sIBIISFOTCS:

e (GOopMHUPOBAHHE CHCTEMBbl XHUMUYECKUX 3HAHUM KaK BaKHEUIEH COCTaBJISIOMIEH
€CTeCTBEHHO-HAYYHOW KapTWHBI MHUpA, B OCHOBE KOTOPOH JIe)KAT KITFOUEBBIC TOHSTHS,
(GbyHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHU MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHS U CTAHOBIICHUS,

e (opMupOBaHHE W PA3BUTHE NPEACTABICHWN O HAYYHBIX METOJaX MMO3HAHHS BEUIECTB U
XAMUYECKUX PEeaKInid, HeOOXOAUMBIX UIS TPUOOPETCHHUS YMEHHI OPHUEHTHUPOBATHCS B
MUpE BEUIECTB U XUMUYECKHX SIBJICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTHYECKON U
MOBCETHEBHOU JKU3HH;

® Dpa3BUTHE YMEHHH H CIOCOOOB JESTEIHHOCTH, CBSI3aHHBIX C HAONOJCHUEM |
OOBSICHCHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COONIOJACHHUEM TMpaBWil 0e30MacHOro
00OpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, comepxarenbHas XxapakTepUCTHKa IeJiel U 3a/a4 U3ydeHHs ImpeaMeTa B
MporpaMMe MO XMMUU YTOUYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cucTeMe cpemHero oOmiero oOpa3zoBanms. CerogHsi B TMpENOJaBaHUM XHUMHUU B OOJBIICH
CTENeHH OTHAETCA MPEANOYTeHHE NPAKTHUUECKONM KOMIIOHEHTE CoOJiep:KaHus oOydeHus,
OpUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 0O0IIe00pa3oBaTeIbHOW  OpraHu3alui,
BIIQJICIONIEr0 HEe HAaOOpOM 3HaHMM, a (YHKIMOHAIBHONH I'PaMOTHOCTHIO, TO €CTh CrocobaMu U
YMEHHUSMH aKTUBHOTO MOJy4eHHs] 3HAaHUU U MPUMEHEHUS WX B PEabHOM JKU3HM JUISl peUICHUs
MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM mpu M3ydeHHHM TpeAMeTa «XHUMHsD JAOMUHHUPYIOUIEe 3HAUYCHUE
MPUOOPETAIOT TaKKe LENH U 33]1a4l, KaK:

amanrtanus  o0ydaroIIMXcsi K  YCJIOBHSIM  JMHAMHUYHO  Pa3BUBAIOMIETOCS — MHDA,
dbopMHUpOBaHHE WHTEIUIEKTyalbHO pa3BUTOM JUYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBanre y o0Oy4yaromMXcs KIIOYEBBIX HABHIKOB (KJIFOYEBBIX KOMIIETEHLIUH),
UMEIOIINX YHUBEPCATIbHOE 3HAUCHHE /ISl Pa3IMYHbIX BUAOB JEATEILHOCTH: pEeLICHUs MpooieM,
MOMCKA, aHanM3a M 00paboTKM HH(pOpMaIMK, HEOOXOAWMBIX Ui TNPHOOPETEeHHs OIbITa
NeATeNbHOCTH, KOTOpasi 3aHMMAEeT BAXKHOE MECTO B MO3HAHMU XMMMH, a TAKKe JUIS OLIEHKU C
MO3UIMHA SKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIMSIHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHU3M YeJIoOBeKa U MIPUPOTHYIO Cpeny;

pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEH
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpeTaTh HOBBIE 3HAHMA IO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOJb30BATh COBPEMEHHbIE HH()OPMAIIHOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHaIM3a y4eOHOH M HayYHO-TIOMYJIIPHON WH(POPMAIUK XUMUYECKOTO
COJICpKAHUS;

(bopMupoBaHHE U Pa3BUTHE Y 00YYAIOUINXCS ACCOIMATUBHOTO H JIOTHYECKOTO MBIIIICHHUS,
HaOII01aTeNIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUH U TIPOBEICHIUH XHMHYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE Yy OOyJaromuxcs YyOeKIEHHOCTH B TYMAaHHCTHYECKOW HANpaBICHHOCTH
XUMHMM, €€ BaXHOW PpOJIM B  pEHIEHUH [JIOOAJbHBIX  MpoOJeM  PalMOHAIBHOTO
MIPUPOJIOTIONIF30BAHUS, TOTIOJIHEHHSI SHEPreTHYECKUX PECyYpCOB M COXPAaHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OEpeXHOTO OTHOIICHUS K MPHUPOJEC U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITA MUCIIOIB30BAHUS TONYUYCHHBIX 3HAHUHN /ISl TIPUHATHS
TPaMOTHBIX PEIICHUI B CUTYAlHsX, CBSI3aHHBIX C XUMHYECKIMH SIBIICHUSIMHU.

B yueGHOM mane cpemHero oOmiero oOpa3zoBaHus MpeAMeET «XUMHs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeAMeTHOU obmact «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEAEHHBIX Ui M3YYCHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexenmwo), B 11
kiacce — 34 gaca (1 gac B HeJEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMUM

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs OpraHndeckux coennuennii A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUA. CTpyKTypHbIE (OPMYJIBI OpraHMYEcKUx BellecTB. ['omosorus,
n3oMepusi. XUMHUYECKas CBS3b B OPraHUUECKUX COEIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenne o0  KiIacCHpUKAIMKA  OpraHMYecKHx  BemiecTB.  HomeHkimaTypa
OpraHMYECKUX COEIUMHEHUI (CHUCTeMaThyecKkas) W TPUBUAIbHBIE Ha3BaHMUS BaKHEUIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHNYECKUX BEIIECTB.

DKclepuMEeHTaIbHbIE METOJIbI M3YYEHHUsl BEIIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajaMd Ha MX OCHOBE, MOJAEIUPOBAHUE MOJIEKYI
OpraHMYeCKUX BEIIeCTB, HaOJIIOACHUE U ONUCAaHHE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BEIIECTB IPU HarpeBaHUH (IU1aBlieHUE, 0OYTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTHYECKMH psA. MeTraH W 3TaH — mpocTeumune
MIPEJICTAaBUTENIN AaJIKaHOB: (U3MYECKHEe W XHMHUYECKHE CBOMCTBA (peakuMu 3aMelleHus Hu
TOpPEeHUs ), HaX0XKJACHUE B IPUPOJIE, TOJTYyUeHNE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUIN Psifl. DTUIIEH M NPOIUJIEH — MPOCTEeHIne
MPE/ICTAaBUTENN aJKEHOB: (U3WYECKHe M XHUMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHUS,
raJIOr€HUPOBAHUS, THIPATALlUU, OKUCIICHUS U IOJMMEPU3AIINH), TIOJTYy4eHHE U TPUMEHEHHUE.

Anxamuensl: OyragueH-1,3 u metwnOyranuen-1,3: cTpoeHue, BaXHEHIINE XUMUYECKUE
CBOICTBa (peakius noauMmepusanun). [lonyuyeHne CHHTETHUECKOTO KayuyKa U PEe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU psia. AICTHICH —
MPOCTEHINNIA TTPEACTABUTENh ATKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUe U XUMHUECKHE CBOMCTBA
(peakuuu ruApUPOBAHUS, TAIIOT€HUPOBAHUS, TUIPATALlUH, TOPEHHS ), IOJyYeHHE U TPUMEHEHUE.

Apenbl. benzon: cocra, cTpoeHHe, (PU3MUECKHE W XHMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBaHUS), NOJydeHHE W NpuMeHeHue. Tonyon: cocmas, cmpoemue,
Qusuueckue u xumuyecKue c80UCMBA (peaKyuu 2an02eHUpPOSaHUs U HUMPOBAHUs), NOTyYeHue U
npumenenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckass CBSI3b MEXAYy  YIVIEBOJOPOJAMH,
MPUHAJUICKAMMHA K PA3JTMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKH YIIIeBO0poaA0B. [IpupoaHblil ra3 U MomyTHbIe HEPTSIHBIC Ta3bl.
Hedbts u e& mnpoucxoxaenue. CnocoObl mnepepabOTKu HEPTH: TMEpPeroHka, KPEeKHHT
(TepMuYecKHil, KaTanuTH4eCcKuii), muponus. [IpoaykTel nepepaboTku HePTHU, UX TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBII yroJib U MPOAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHbIE METOAbl M3YUYEHHS BEUIECTB M MX IPEBPALLCHHI: 03HAKOMIIEHHE C
oOpa3laMu I1acTMacc, KaydyKoB M pe3uHbl, koswiekiun «Hedte» n «Yronb», MoaenupoBanue
MOJIEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOJHBIX, IPOBEJICHUE IPAKTUYECKONW palOTHhI:
MIOJIy4YEHUE 3TUJIEHA U U3YyYEHHE €0 CBOWCTB.

Pacuérnsie 3amaumn.

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJHMYECTBA
MCXOJIHOTO BEILECTBA WM NPOJAYKTAa PEaKkIHMM IO H3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme opranndeckue coeJMHECHUS




[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeETAaHOJI WM 3TAaHOJ: CTPOEHHUE, (PHU3MUECKUEe U
XUMHYECKUE CBOWCTBA (PEaKIMU C aKTHMBHBIMU METAJUIAMH, TaJIOTEHOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHne. BoaopoiHble CBSA3M MEXKIy MOJIEKyJaMHu cupToB. JleficTBUe METaHOIA U 3TaHOJIa
Ha OPraHH3M YeJIOBEKa.

MHOTOaTOMHBIC CHHPTBHL. ODTHJICHIIUKOJIb W TJMICPUH: CTpPOCHUE, (U3NYSCKUE U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEIOYHBIMUA METAJIaMH, KAYECTBCHHAS pEaKIns Ha
MHOTOATOMHbIE crnupThl). JleilicTBue Ha opraHu3M uyesoBeka. [IpumeHeHue riMiepuHa U
STUJICHTJIUKOJIS.

®deHoJ1: CTpOCHUE MOJICKYJIbl, (PU3UYECKHME M XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
¢denona. [lpumenenune ¢enoa.

Anbnerunpl u  kemonwvl. Dopmanpieruj, ameTaibAerHA: CTpoeHHe, (U3HYECKHe U
XUMHYECKAE CBOWCTBA (pEakIMU OKWUCICHHS M BOCCTAHOBJICHHS, KAYEeCTBEHHBIC PEAKITHH),
MOJTy4YeHUE ¥ IPUMCHEHUE.

OMHOOCHOBHEIE Tpe/IebHbBIC KapOOHOBBIE KHCIOTH. MypaBbUHAs M YKCYCHAs KHCIIOTHI:
CTpoeHue, pU3nYecKre 1 XUMUYECKHE CBOWCTBA (CBOIICTBA, 001IIME IS KJlacca KUCIIOT, PEaKIs
Tepu(UKaMK), TOJIydeHue W TpuMeHeHHe. CTeapuHOBas W OJICMHOBAs KHCJIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MbIIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIeE IeHCTBHE.

CrnoxHbIe 2QHUpPHI KaK MPOU3BOIHBIC KapOOHOBBIX KHCIOT. [ MAPOJIA3 CIIOKHBIX d(QUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. bronorudeckas poJb KUPOB.

VYrieBoapl: cocTaB, Kiaccuukaius yrieBo1oB (MOHO-, M- U mojmcaxapu bl ). [mroko3a —
MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHUSI MOJIEKYJbl, (DU3MYECKHEe U XUMHYECKHE
cBoiicTBa (B3ammojelrictBue ¢ rumapokcugaoM wMemu(ll), okuciieHne aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHoBieHHE, OpOXKEHHE TIIFOKO3bI), HAXOXJICHUE B MPHUPOJE,
npuMeHeHue, ononorudeckas poiib. Dotocunres. pykTo3a Kak H30MeEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupoHbie noiuMepbl. CTpoeHHe Kpaxmalia U LEJUTIONIO3bI.
Ouznyeckue U XMMHUYECKHE CBOMCTBa KpaxMala (TUAPOIN3, KaueCTBEHHAs peaklus C HOJIOM).

DKClepUMEHTANIbHBIE METOJbl HM3y4YeHHs] BEUIECTB U HX IMPEBpAlICHH: NpOBEACHUE,
HaOMO/IeHNe U OMKMCAHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAuyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TtaHoia okcugom wmenu(Il)), MHOTOATOMHBIX
cnupToB (B3ammojelicTBue TimnepuHa ¢ ruapokcuaom wmeau(Il)), ampaernmoB (oxuciaeHue
aMMHadHBIM pacTBopoM okcuma cepeopa(l) u rumpoxcuaom wmeau(Ill), B3aumopeicTBHe
KpaxMaja C HOJOM), MPOBEACHHUE MPAKTHUYECKOW paldOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3amaun.

BolunicneHuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBA WMIU MPOJYKTa PEaKUUU IO H3BECTHBIM Macce, 00BEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB UM MPOJAYKTOB PEAKIIHH).

A3oTcoepKalye OpraHuuecKue COeTUHEHUSL.

AMUHOKUCIOTBI Kak aMdoTepHble opraHudeckue coeauHeHus. Dusznueckue U
XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TMpHUMepe TIUIMHA). buolornyeckoe 3HaueHUE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupojHBIE BBICOKOMOJEKYISIpHBIE coeluHeHus. llepBuuHasi, BTOpHYHAs U
TpeTUYHasl CTPYKTypa O€NKOB. XUMHYECKHE CBOICTBa OEIKOB: THIPONU3, JEHATYypalus,
KaueCTBEHHBIC PEAKITH Ha OCJIKH.



DKcIepuMEHTaIbHBIE METO/bl M3YUEHHsI BEIIECTB M UX TNPEBPALICHU: HAOIIOACHUE U
ONMCAHHE JAEMOHCTPALMOHHBIX OIIBITOB: JE€HAaTypalus OEJKOB INpU HAarpeBaHUH, LIBETHBHIE
peakiuu OeIKOB.

BricokomoiieKkyJIsIpHbIe COeIMHEeHHS

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYISPHBIX COEIMHEHUN: MOHOMED, IOJIHUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3aLUU, CpelHsAs MoJieKylsipHas Mmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — TIOJIMMEpPU3alvs U MOJIUKOHIEH AU,

DKCIepUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BELIECTB M UX MPEBPAIICHUI: 03HAKOMIIEHUE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXmpeaMeTHBIX CBSI3eH MpH M3ydeHHH opraHmdeckoil xumuu B 10 kiacce

OCYILIECTBIISIETCS Yepe3 MCMOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHITHH, TaK U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU I OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OO0mue ecTecTBEHHO-HAYYHBIC TMOHATHA: SIBJICHHE, HAYYHbIA (PaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HaONIO/IEHUEe, HW3MEpEHHue,
AKCIEPUMEHT, MOJIETTUPOBAHUE.

®duszrka: MaTepusi, SHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHYECKUI YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHoe COCTOSIHME BEUIecTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUs.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BeELIECTB B OpraHusMme, (OTOCUHTES,
OMOJIOTMYECKU aKTUBHbBIE BellecTBa (OENKU, YrIIeBOIbl, )KUPHL, (PEepMEHTHI).

I'eorpadusi: MuHepasnbl, FOpHbIE MOPOABI, MOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorys: NUIEBbIE TPOAYKTHI, OCHOBBI PALIMOHAJIILHOTO MUTAHUS, MOIOIIHAE CPECTBA,
JICKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPITAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XUMHM

XUMHYECKUH dJeMeHT. AToMm. Sapo aroma, wu30TOmMBlL. DJIEKTPOHHAs 000JI0YKA.
DHepreTHYecKue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, O- memMenThl. OcoOeHHOCTH
pacmpesienieHus: JIEKTPOHOB MO OpOUTAIsAM B aTOMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTypaus aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoamyeckas cuctema xuMu4eckux siemeHToB J[. WM.
MenpeneeBa. CBsi3b NEPUOAMYECKOro 3akoHa U Ilepuoguyeckodl CHUCTEMBl XMMHYECKUX
sanemenToB JI. . MenpeneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPyIIaM U neprojiaM. 3Ha4eHHUE MepUoANIECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BHIbl XUMHUYECKOW CBs3M (KOBaJEHTHAs
HEMoJIApHAs W TOJIApHAs, MOHHAs, MeTainueckas). MexaHW3Mbl 00pa30BaHUs KOBaJICHTHOMN
XMUMHUYECKON CBsi3u (0OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). BogopoaHas cBsizb. BaneHTHOCTS.
DNeKTpooTpULATENbHOCTh. CTeneHb OKucaeHus. MIoHbl: KaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYASIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TUMNBl KPUCTAUIMUECKUX PElETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKHU.



[Tonsatue o qucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOUAHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B PacTBOPE.

Knaccupukanuss HeopraHmdeckux coequHeHud. HoOMEHKmaTypa  HEOPraHWYECKHUX
BemiecTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAIICKANIUX K Pa3IUYHBIM
Kjaccam.

Xumnueckass peakuus. Knaccudukamuss XMMHYECKHX peakUuid B HEOPraHWYECKOH u
OPraHWYECKON XMMHUU. 3aKOH COXpPAaHEHHUS MAcChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUUYECKUX PEAKITUAX.

CkopocTh peakiud, €€ 3aBHCHUMOCTh OT Pa3IUuUHBIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumudeckoe paBHoBecHe. DakKTOPHI, BIUAIONIME HA COCTOSHUE XUMUYECKOTO PABHOBECHSI.
[Ipunnun Jle Hlarense.

OnekrponuTdeckas aucconuaius. CuibHble W ciaabbie AekTposuThl. Cpemna BOJHBIX
pPacTBOPOB BEUIECTB: KHCIIasl, HEUTpaIbHAas, IIEIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEpPUMEHTAIBHBIE METOJIbI M3YUEHHUs BEIIECTB M MX MPEBPAIICHHUI: JEMOHCTpALIUS
tabmui «llepronnueckas cucrtema xummueckux snmemeHToB [I. U. MenneneeBa», uzydeHue
MOJIENe KPUCTAIUTMYECKUX PEIMIETOK, HAONIOJCHHE W OINHUCAHWE JEMOHCTPAIIMOHHBIX U
a00OpaTOPHBIX OMBITOB (pa3jioKEeHHE TEPOKCHIA BOJOPOJAa B TPUCYTCTBUH KaTaM3aTopa,
oTpeNieJIeHUuEe Cpellbl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBLHOTO WHIAMKATOPA, PEAKIIUH
MOHHOTO OOMEHa), MPOBEICHHE INpaKkTUYecko paboThl «BiusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTh XUMHYECKOUW PEaAKITUNY.

Pacuérhrie 3amaun.

Pacu€Thl mo ypaBHEHUSIM XUMUYECKUX PEAKIN, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MOHATHS «MaCcCOBasi JOJISI BEIIECTBAY.

Heopranuuyeckasi Xumust

Hemerannbl. Ilonoxxenne HemetamwioB B Ileproandeckodt cucTEME  XMMHYECKHX
anemenToB JI. . MeHneneeBa U OCOOCHHOCTH CTpOEHHUsI aTroMoB. (DU3MYECKHE CBOWMCTBA
HEMETAJJIOB. AJIJIOTPONIUS HEMETAUIOB (Ha IPUMEpPE KUCIOpoaa, cephl, hochopa u yrieposa).

XHWMHYECKHE CBOMCTBA BaXKHEHIINX HEMETAUIOB (TajJoreHoB, cepbl, a3oTa, (ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINUX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

[IpumeHeHne BaxKHEUIINX HEMETAVIOB U UX COCAMHEHHUMN.

Mertamnel. [lonoxenue meramioB B [lepuoanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOriume
¢us3uveckue coiicTBa MeTaioB. CIUIaBbl METALIOB. DJICKTPOXMMHYECKUN PsJl HANPSHKCHUMA
METaJII0B.

XHWMHYECKHE CBOWCTBA BaXKHEHIIMX METAIOB (HATPWH, KaJMH, KaJdbllUid, MAarHui,
ATFOMUHHM, IIUHK, XPOM, JKEJIe30, ME/Ib) U KX COCTUHCHHIA.

O61ue cnocoObl nmoTydeHus MeTamioB. [I[pumMeHeHre MeTanoB B ObITY U TEXHUKE.

DKCHEpUMEHTAIbHbIE METOAbl M3yY€HHUs BEIIECTB M UX MpEBpalleHUl: H3ydeHUe
KOJUIeKIIMK «MeTayuibl M CIJIaBbl», OOpa3I[OB HEMETAJJIOB, PEIICHHE HKCIEPUMEHTAIbHBIX
3ama4, HaONIOJeHWEe W  ONHCAaHHWE JIEMOHCTPAIIMOHHBIX W  Ja0OpaTOPHBIX  OMBITOB
(B3auMoelicTBUE TUAPOKCHIA aTIOMUHHUS C PACTBOpPAMH KHUCJIOT M IIeNouei, KaueCTBEHHBIE
peakly Ha KAaTUOHBI METAJIJIOB).

PacuérHbie 3amaun.



Pacuérel macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMUYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, Pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIM OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumuu B 00ecriedeHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON OE30TIaCHOCTH,
pa3BuTMM MeauUuHbL. [IOHATHME O HaydHBIX METOJaX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBnenuss 00 OOMMX HayyHbIX NPUHLMIAX [POMBIIUIEHHOTO IOJXY4EHUs
BAKHEUIIINX BELIECTB.

UYenoBek B MHpE BEIIECTB M MAaTEPHUANOB: BAKHEWINWE CTPOUTEIBHBIE MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KEpaMHMKa, MaTepuaibl I JIEKTPOHMKH,
HaHOMAaTepHaJlbl, OpPraHMUYEeCKUEe U MUHEpaIbHbIE yI0OpEHUSI.

XHUMHS UM 3JI0pOBBE YEJIOBEKA: IIpaBUia HCIIOJIb30BAHMS JICKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MacHOT0 MCMOIb30BaHUS MPEnapaToB OBITOBOM XUMUHU B IOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXnpeaAMETHBIX CBA3€H MpU U3ydeHUH OOIIeld U HEOPraHWYECKOW XUMHH B
11 xmacce ocymecTBIAETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK ¥ MOHATHUH, SBISAIOIIUXCS CUCTEMHBIMU JUISI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAy4HBIH (aKT, TUIOTE3a, 3aKOH, Teopus,
aHaJM3, CHUHTe3,  KiacCUpUKalus, I[EePUOJUUYHOCTD, HaOII0ICHHE, JKCIIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

@usnka: marepus, 3HEPIHs, Macca, aToM, JJIEKTPOH, NMPOTOH, HEWTPOH, HOH, H30TOII,
PalMOaKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BELECTBA, (U3NYECKUE BEIMUUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buosorus: kneTka, OpraHusM, 3KOCHUCTEMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpadusi: MuHepaiibl, TOpPHbIE IOPO/IbI, I10JI€3HbIE HCKOIIAaeMBbIE, TOILIIMBO, PECYPCHI.

Texnosorus::  XuMuyeckas  IPOMBIIIIEHHOCTD, MeETaJLITyprus, IIPOU3BOJCTBO
CTPOUTENIBHBIX MaTEepUasoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJCTBO, IUILEeBast
IIPOMBIIIIEHHOCTb, (hapMaleBTHUECKasi I[POMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pPUAJIOB, MIEKTPOHHAS MPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMEBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHSA OOYy4aroIIMMMCS
porpaMM CpeaHero oOmiero oopasoBaHusi (JIMTYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uisi pPa3pabOTKH IUIAHUPYEMBIX PpE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOIIero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIIbHOCTHBIN TOIXO/.

B CcOOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM TIOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yJibTaTOB OCBOCHMS IpenMera «XHUMHS» Ha YpPOBHE CpeAHero oouiero ooOpa3oBaHuUs
BBIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPAKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENICHHUIO;

HaJIMYHe MOTUBAINH K 00y4YEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUYECKUX Tpaaului 6a30BOM HAyKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsi PyKOBOJACTBOBAaThCS B CBOEH NEATEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKaMH, NPUCYIIUMU IEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TPaBOCO3HAHMS SKOJIOTMUYECKON KYNbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTH )KU3HEHHbIE MJIaHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHHSA IpeaMmeTra «XHUMHUs» JOCTUTAIOTCA B E€AMHCTBE
yu4eOHOH M  BOCHHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUM € T'YyMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMU U HUJAEATAMU POCCHIICKOTO
IPaXJaHCKOTO O0OILIecTBa, NPHUHATBIMU B OOLIECTBE HOPMaMU U IpaBUIAMU IOBEICHMUS,
CIOCOOCTBYIOIIMMHU TIpOLIeCCaM CaMOIO3HAHUsS, CAaMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBIICHUS
JMYHOCTHU 00YYaIOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaAMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHON M INPAKTHUECKOM JEATEIbHOCTH OOydyarolmMXcsl [0 pealu3aluu
IPUHATBIX B OOIIECTBE LIEHHOCTEH, B TOM UUCJIE B YACTH:

1) rpaKIaHCKOro BOCIMTAHUS:

0CO3HaHMS 00YUAIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBOMOPAIKY;

IIPEJCTABICHNUS O COLMAIBHBIX HOPMaX M MpPaBUIAX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JESATEIBHOCTH MPHU CO3/1aHUH YU€OHBIX POEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 33/1a4, BHINOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CMOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JPYTrux
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB Yy4EOHO e TeTbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHUS K HCTOPUYECKOMY M HAy4HOMY HACIEAHI0 OTEUECTBEHHOM
XUMUHY;

YBaKEHHsI K IpOLIECCY TBOpYECTBA B OOJIACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS] HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIOJIEHHIH,
KPOTIOTJIUBBIX SKCIEPUMEHTATIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TIOJIYYCHHH U TMOCICIYIONEM aHallu3e
MH(OPMALIUU O TTEPEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBCHHON XHMHH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHTYallHH, CBSI3aHHBIC C XUMUYCCKHUMH SBICHHSIMH, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHCHTHUPYSACh HAa MOPAIbHO-HPABCTBCHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJICHUE M IOCTYIIKM CBOUX TOBAPHIICH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIICJCTBUI ATHX IMOCTYITKOB;

4) popMupoBaHHUs KYJIbTYPbI 310POBbSI:

TMOHUMAaHMSI [ICHHOCTEH 3JJ0pOBOTO M O€30TMacHOT0 00pa3a KU3HHU, HEOOXO0TUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOro/IeHUs MpaBII 0€30MMaCHOTO 0OpaIeHs C BEIECTBAMH B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHMMAHMS IIEHHOCTH TPaBWJI WHIUBUAYAIHHOTO U KOJUICKTUBHOTO 0€30IMacHOro
MTOBEJICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3I0OPOBBIO H KU3HHU JTFOJICH;

OCO3HAHUS MOCIICICTBUN M HEMPUATHS BPETHBIX MPUBBIUCK (YIIOTPEOICHHS aJIKOTOJIS,
HapKOTHKOB, KypeHHUs]);

5) Tpy/10BOr0o BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HCCIIEOBATEIIBCKOW JICATEIHHOCTH,
OOIIECTBEHHO IOJIC3HOM, TBOPUYCCKOW U IPYrUX BUAX JACITCIHLHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPaKTUYECKUX 3aJady COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJIAacca, IIKOJIBI);

HMHTEpeca K MPaKTUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOAAM TpyZa U pe3yabTaTaM TPYIAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYaJbHON TpaeKTOpUU OOpa30BaHUS,
Oynymieil mpodeccuu U peanusanuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
HMHTEPECOB, CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTE 00I111eCcTBa;

6) 3K0JI0rH4ecKOro BOCIUTAHMUS:

9KOJIOTMYECKHU 11€71€cO00pa3HOro OTHOIICHUSI K MPUPOJE, KaK HCTOYHUKY CYIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00abHOTO XapakTepa SKOJIOTHYECKUX MPoOsieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIOJIBb30BaHUSI JOCTUKEHUN XUMUU ISl PEIICHUs BOTIPOCOB
paIoOHaIBLHOTO MPUPOIOIIOIb30BAHNUS;

AKTUBHOTO HETPHUATHS JEHCTBHUI, MPUHOCAIINX BpPEI OKpYXAIOIIel MPUPOIHOU cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIAroNpHUsTHBIC SKOJIOTHMUECKHE MOCIEACTBUS MPEeINpPUHUMAEMBbIX
JEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PAa3BUTOTO SKOJOTHYECKOTO MBIIIJIEHHS, SKOJOTHYECKONW KYIbTYphI, OIBITA
NESITeNbHOCTH  DKOJIOTUYECKOW  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOJCTBOBAThCS HMHU B
MO03HABATEIHHON, KOMMYHUKATUBHON U COIIMANLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOATH UACOTIOTHH XeMO(pOoOHuH;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHMS:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTUKH;



MOHMMAaHUS cHeuuUuKr XUMHUH Kak HayKH, OCO3HaHHs e ponmu B (popMupOBaHHU
paMoOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUH LIETOCTHOTO MPEICTABICHHUS 00 OKpYKaloeM
MHpE KaK O €JUHCTBE INPUPOAbI U UEIOBEKA, B MO3HAHUU INPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnn mpodIeM COXpaHeHUs PUPOJIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0OCOOOM 3HAUMMOCTH XUMHUHU JUIsl COBPEMEHHOM LUBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH M BaXXHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepHallbHOMN
KYJIBTYPBI, PEICHUN TI00ATBHBIX MPOOJIEM YCTOHYMBOTO PAa3BHTHS YEJIOBEYECTBA — CBHIPHEBOA,
SHEPreTUYECKOM, MHUIIEBOM U OSKOJOrMYecKod Oe30IacHOCTH, B pPa3BUTUU  MEIULUHBL,
00ecTieYeHn! YCIOBUI YCIIEIIHOTO TPY/Aa U KOJOTHIECKH KOM(OPTHOH KU3HU KaXKIOTO 4YiIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHONM TIPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJIOB IO3HAaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUS SIBIICHUM OKpPYXKAIOIIEro MUpa U MPOUCXOIAINIMX B HEM H3MEHEHHH,
YMEHHUS ieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB M UMEIOIIMXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MMO3HAHMIO U UCCIIE0BATEIBCKOM ACSITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCGHHOCTSAM Tpyda B pasduyHbIX cdepax npodhecCHoHaTbLHOU
JESITEIIHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ylbTaThl OCBOEHHS Y4eOHOro mnpeaMera «XHUMHS» Ha YpPOBHE
cpenHero oO1iero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble I (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUILTUHAPHbBIE
(MexTnpeMeTHbIE) OOLIEHAYYHbIE TOHITHS, OTPaXKaIOIIHe 1IeJIOCTHOCTh HAyYHOU KapTUHBI MHpa
U creur(uKy METO/I0B MMO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIEeCTBO,
SHeprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4YHbIH (haKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAaOII0AeHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCalIbHbIE  y4eOHblE  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHEIE,
perynatuBHble), oOecrneunBarone ¢GopmupoBaHue (GYHKIMOHAIBHOW T'PAMOTHOCTH H
COILIMANIFHOM KOMITETEHIIMH 00y4YaroluXcs;

CIOCOOHOCTh ~ OOy4aloluXcs  KCIOJb30BaTh  OCBOGHHBIE  MEXKIUCIHILIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUA U YyHUBEpCAbHbIE Yy4eOHble [AEHCTBUSA B IIO3HABATEIBHOW U
COLIMANIBHOM MPaKTHKE.

MertanpeaMeTHble pe3ylbTaThl OTPAXKAOT OBJAJEHUE YHHBEPCAIbHBIMH Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JACHCTBUSIMH.

OBiajeHHe YHUBEPCAJbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH AeliCTBUSIMU:

1) 6a3oBble JOruvecKue JAeicTBUsI:

CaMOCTOSITENIbHO  (DOPMYIHUPOBATh W aKTyallU3MpOBaTh MpoOieMy, BCECTOpOHHE e&
paccMaTpuBaTh;

ONpeNeNsaTh ILeNU JEATeIbHOCTH, 3a/laBas MapamMeTpbl M KPUTEPUM HUX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI JIE€ATEIbHOCTH C MOCTABICHHBIMU LEISIMU;



UCIOJb30BaTh TPU OCBOCHUHM 3HAHUI NPHEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICIATH
XapakTepHble TPHU3HAKKM T[OHATUH W YCTaHABIMBATh MX B3aHUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIHME MOHATUSA IJIs1 00bSICHEHHS OTACIBHBIX (PAaKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BEIIECTB U XUMHUYECKUX PEAKLIUi;

yCTaHaBIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEKy N3Y4aeMbIMU SBIICHHUSMU;

CTPOWTH JIOTMYECKHE pACCYXACHUS (MHAYKTHBHBIC, IEIyKTHBHBIE, IO aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPHBAECMBIX SBICHUAX, (POPMYyIHpPOBATH
BBIBO/JIBI ¥ 3aKITFOUCHUS;

MPUMEHSATH B MPOIECCE TMO3HAHMS, HCIOJIB3yeMbIe B XMMHUU CUMBOJHYECKUE (3HAKOBHIC)
MO/JIENH, TIPE0OPa30BBIBATH MOJIEIIbHBIC IPECTABICHUS — XUMHUYECKHH 3HAK (CUMBOJ) DJIEMEHTA,
XAMUYecKas (GOopMyla, YpaBHEHHE XHMHUYECKOW peaknmuu — TPH PEHIeHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTHYECKUX 3a/1a4, MPHUMEHSITh Ha3BaHHBIC MOJICIBHBIC TPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MMPH3HAKOB M3Y4aEMBIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIENOBATEIbCKHE IEHCTBHS:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOTO TIO3HAHHS BEUIECTB M XHUMHUYECKHX pPEaKIHii;

(GopMyITHpOBATh LENH W 3aJla9d HCCIIEOBAaHUS, MCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITEIEHO CPOPMYTHUPOBAHHBIE BOTIPOCHI B Ka4€CTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI
st POPMUPOBAHUS THIIOTE3HI IO MPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHHPOBAHUS W TPOBEACHUS YUCHHYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOMIOJaTh 3a XOJIOM IPOIECCa, CaMOCTOSITENIBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM M TMPOEKTHOM NEATEeIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB PpELICHHS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3IUYHbIX METOJIOB MO3HAHUS.

3) pabora ¢ undopmaueii:

OpUEHTHPOBAThCA B PA3JIMYHBIX HCTOYHHMKAX HMHPOpMauu (Hay4yHO-TIOMYJIsIpHas
JuTepaTypa XMMHYECKOIO COJEp)KaHUs, CIpaBOYHbIe MocoOusi, pecypcbl WHTepHera),
aHAJIM3UPOBaTh MH(MOPMALIMIO PA3NUYHBIX BHIOB U (OPM MPEACTABICHUS, KPUTUUYECKH
OILICHUBAThH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTE;

(dbopMynupoBaTh 3ampoChl U MPUMEHSATH pPA3JIMYHbIE METOJbl MpPU MOHCKE U OTOOpe
uHpopMaluu, HeOOXOAUMOM AJIsl BBITIOJTHEHUS YYE€OHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT HCIOIb30BaHMUS MUH(YOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpencTaBiIeHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIULIbL, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAy4YHBIM S3bIK B KAuyeCcTBE CpEICTBAa IMpH pPadOTe C XUMHUYECKOU
uHdopmanvend: TPUMEHATh MeXNpeaMeTHble (pusmueckne M MaTeMaTHYeCKHue) 3HaKU U
CUMBOJIBI, POpMYIbI, a00peBUATYpbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHUKATHUBHBIMU 1€ CTBUSIMM:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JAUCKYCCUH,
BBICKa3bIBaTh WU, (OPMYIHUPOBATh CBOM TIPEUIOKEHUS OTHOCUTEIILHO BBITIOJTHEHHUS
MIPEUI0KEHHON 3a1auu;



BBICTYNIaTh C IPE3EHTALMEN pe3yabTaTOB IO3HABATEJIbHOM JESTEIBHOCTH, IMOJIYYE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHWH XUMHYECKOIO
OKCIEPUMEHTa, MNPAKTUYECKOH padOThI IO MCCICIOBAHUIO CBOWCTB HM3y4aeMBIX BEIECTB,
peanu3anu y4eOHOro mpoekTta U (POopMyIHpOBaTh BHIBOABI MO pe3yiabTaTaM IPOBEIAEHHBIX
UCCIIEIOBAaHUH ITyTEM COTJIACOBAHMS MO3ULIMH B X0/l 00CYX/1eHNs 1 0OMEHAa MHEHUSMHU.

OgiajeHHe YHUBEPCAJbLHBIMHU PeryJISTUBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIBHYIO JESATEIbHOCTD,
ompenensas €€ LeIu U 3aJadd, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAUMOCTU KOPPEKTHPOBATH
IpeUlaraeMblii AITOPUTM JCHCTBHIA NMPU BBIIOJHEHUH YYEOHBIX W MCCIEIOBATEIbCKHX 3314,
BbIOMpaTh Hanboee 3h(HEeKTUBHBIN CIIOCOO X pelIeHus ¢ YUETOM MOJYyYeHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEM [JEATEIBHOCTHM HA OCHOBE caMoOaHalu3a |
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS Kypca «OpraHmdeckas XuUMHUS» OTPaXKaroT:
c(hOpMUPOBAHHOCTh TPEJICTABICHUNA O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa, POJM XHUMHH B IO3HAHWUHU SIBJICHHHA TPHPOJBLI, B (HOPMUPOBAHUU
MBIIIICHUS. W KYJbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHONW TPAMOTHOCTH, HEOOXOIUMOW st
pemieHusl TPaKTUYeCKUX 3a7ad W DKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY

3I0OPOBBIO U TIPUPOJHON Cperie;

BIIQJICHHNEC CHUCTEMOW XHMHYECKHX 3HAHHM, KOTOpas BKJIIOYACT: OCHOBOIOJAraroIInue
MOHATHUS (XMMUYECKHI 3JIEMEHT, aTOM, JIEKTPOHHAasi 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBSI3b, CTPYKTypHass Qopmyna (pa3BépHyTras U
COKpami€éHHas), MOJIb, MOJIIpDHAas Macca, MOJIIPHBIH OO0BEM, YIJIEPOIHBIA  CKEJeT,
GyHKIMOHATBHAS TPYIIA, pajuKal, W30MEpHs, H30MEpbl, TOMOJOTHYECKHHA PSI, TOMOJIOTH,
YIIIEBOJOPOIbI, KHCIOPO M a30TCOACPIKAIINe COCTUHEHUsI, MOHOMED, TOJHMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHHUS); TCOPUU U 3aKOHBI (TCOPHUsI CTPOCHHS OPTraHUYECKUX
BemectB A. M. byrmiepoBa, 3akOH COXpaHCHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHUHM; MHUPOBO33PEHUCCKUE 3HAHWs, JIS)KAIIHE B OCHOBE MOHUMAHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMUMUYECKUX SBJICHUMN, (PAKTOJIOTNYECKUE CBEJICHHUS O CBOWCTBAX,
cocCTaBe, MOJyYCHUH U 0€3011aCHOM HCIOJIb30BAHUN BAKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH NIESITeTbHOCTH YEIIOBEKA,

C(OPMHUPOBAHHOCTh YMECHHIA BBISIBJIATh XapaKTEPHbIC MPU3HAKHU MMOHITHH, YCTAaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYOIIUE MOHSATHS ITPH OMIMCAHUK COCTaBa, CTPOCHHUS 1
MpEeBpaIleHUI OPraHUYEeCKUX COCTMHCHUH;

chOpMUPOBAHHOCTh YMEHHMI HCIOIB30BAaTh XUMHYECKYIO CHMBOJIUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) POPMYIT OPraHUYeCKHX BEIIECTB
U YpaBHEHUU XUMHUYECKUX pEaKlUi, U3rOTaBIMBATH MOJIEIH MOJEKYI OpPTaHUYECKHX BEIIECTB
JUIS WJUTIOCTPAIIMN MX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPHUHAUICKHOCTh U3YYEHHBIX OPraHUYeCKHX
BEIIECTB 10 WX COCTaBy M CTPOSHHUIO K ONpeAeNE€HHOMY KIAcCy/Tpymnmne COeAMHEHUN
(YrneBoJoposipl, KUCIOPOJ W a30TCOAEpIKAIME  COCJAUHEHHUS, BBICOKOMOJEKYISPHbBIE
COCJIMHEHUS), TaBaTh MM Ha3BaHMs 10 cuctematnueckoir HomeHknarype (IUPAC), a takxke



NPUBOANUTH TPUBHAIBHBIC HA3BAHUS OT/AEIBHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOIUJICH,
alleTWICH, STWICHIJIHMKOJb, TJIHLIEPHH, (PEeHoJ, (OopMaIbIETHA, alueTalbICTHA, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCJIOTA, OJEMHOBAsl KHUCJIOTA, CTEAPUHOBAsl KHUCJIOTA, TIOK03a, (pyKTO3a,
KpaxMmaj, LeJIJIH0103a, TJINLUH);

c(OPMHUPOBAHHOCTh YMEHHUSI OMNPEICNATh BUABI XUMHYECKOW CBSI3M B OPraHMYECKHX
COEIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJIOKEHHUS TEOPUU CTPOCHUS OPraHMYECKHX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE U
XAUMUYECKHAE CBOMCTBA THIMYHBIX MPEICTABUTEICH Pa3IMYHBIX KIIACCOB OPTaHUYECKUX BEIICCTB
(MeTaH, 9TaH, 3TWJICH, TPOTMWICH, areTwieH, OyramueH-1,3, mermnOyraamen-1,3, Oensou,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIMLEPUH, (DEHOJI, alleTalbAerua, MypaBbHHasl U yYKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmals, IeJUII0JIo3a, aMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXIY HHUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX DPEAKIUH C
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (HOPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTEpHU30BaTh HMCTOYHUKU YTIEBOJOPOIHOTO CBHIPHS
(HeTb, MPUPOAHBIA Ta3, yroib), CIOCOOBI UX NepepabOTKH M MPaKTHYECKOe MpPUMEHEHUE
MIPOJIyKTOB MEPepadOTKHU;

C(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIUUCICHHUS I0 XHMHUYECKAM YPaBHEHUSM
(Maccbl, 00bE€Ma, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM IPOAYKTOB PEAKIIH);

chopMUPOBAaHHOCTh YMEHHUH BJIAJECTh CHCTEMOM 3HAHUN 00 OCHOBHBIX METO/JaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHHM TPU H3YYEHUU BEIIECTB MU XUMHUYECKHX SBJICHUUN
(HabmroieHne, W3MEpPEHHE, OJKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUSA [Tl IPUHATHUS PELICHUIM B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX
C BEIIECTBAMU U UX MPUMEHEHHUEM;

chOpMUPOBAHHOCTh YMEHUI COONIOAATh MpaBUia IMOJIb30BAHUS XUMUYECKOW MOCynoil u
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKE MPaBHia 0OpallleHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIMOJHEHUIO Ja00OPATOPHBIX XMMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh W BBHIMOJIHATH XUMHUYECKHI SKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKnX BEIIECTB MPU HArpEeBaHUU, MOJIyYECHHE ITHIIEHA U H3yYCHHE €ro
CBOMCTB, KAaueCTBEHHBIE PEAKIMU OPraHUYeCKHX BEIIECTB, JeHATypalus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIE pEaKuu OENKOB) B COOTBETCTBUU C MPABUJIAMHU TEXHHKH OE30MaCHOCTH
npu oOpallleHny ¢ BellecTBaMH M J1a00paTopHbIM 000pYIOBaHUEM, MPEACTABIATh PE3YIbTAThI
XMMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(bopMynUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3Yy/IbTAaTOB;

cOpMUPOBAHHOCTh YMEHHMM KpPUTHUYECKH aHaJIM3UPOBATh XMMHUYECKYI) HH(OpMaIHIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MAacCOBOM HH(popMalyu, IHTEpHEeT U ApYrux);

Cc(OPMHUPOBAHHOCTh YMEHMH COOMIOaTh MpaBUiIa HKOJOTHYECKU IeJIeCO00pa3HOTOo
NOBEJICHUsI B OBITY W TPYIOBOW JESITEIBHOCTH B LENAX COXPAaHEHUS CBOETO 3JI0POBbS U
OKpYXKarolllel MpUPOIHOI cpelbl, 0CO3HABATh OMACHOCTbh BO3JICWCTBUS HA >KHUBbIE OPraHU3MBI
OTIpeNIeNIEHHBIX OpPraHMYeCKUX BEIIeCTB, MOHUMas cMbichn mokazatens IIJK, moscHsaTs Ha
IpUMEpax CIOcoObl YMEHBIICHUS U MPEJOTBPAICHUs] UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



U1l 00yYaIOIIMXCS C OTPAaHHMYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMECHHUE NPUMEHSATH
3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MIO3HAHMS BEIIECTB U XMMUYCCKUX SIBIICHUN;

JUIS  CIENBIX W CIA0OBUASIINX OOyJArOIIMXCS: YMEHHE WCIOIb30BaTh pelbeHO-
TOUYEUHYIO cucteMy o0o3HaueHuit JI. bpaiins st 3anncu XumMudeckux Gopmyit.

11 KJIIACC

[IpeameTHbpie pe3ynbTaThl OCBOCHMS Kypca «OOmas u HEOpraHuyeckas XUMHS
OTPaXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHHUIA: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJM XWUMHH B IO3HAHWUU SIBICHHNA TPHPOJBI, B (OPMHUPOBAHHUU
MBIIIICHUS. W KYJIbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPaKTUYECKUX 3a7ad U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraOIINe
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM, BaJIGHTHOCTH, JJIEKTPOOTPHIIATEIILHOCTh, CTEICHb
OKHCJICHUs, XUMHUYECKas CBsI3b (KOBaJE€HTHas, WOHHAsA, METATMYECKas, BOJOPOJIHAS),
KpUCTAJUTMYECKass  pemérka, THIBlI XUMHUYECKHX  pEaKIuil, pacTBOp,  DIIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJIEKTPOJUTHYECKAST TUCCOIHAIMS, OKHCIUTEIh, BOCCTAHOBHUTEIb, CKOPOCThH
XUMUYECKOW  PEaKkiuu, XUMHUYECKOE pPAaBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconuanuu, mnepuoanueckuid 3akoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMs U MPEBPALICHUS SHEPrHH NPU XUMHUYECKHX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH $3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHMUS,
JeXale B OCHOBE IOHMMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SBJICHMIA,
(akToNOrMUecKrue CBEJIEHUSI O CBOICTBAaX, COCTaBe, MOJYUYEHUU U 0€30MaCHOM HCIIOJIb30BAHUU
BAYKHEHIINX HEOPraHUYECKHUX BEIIECTB B ObITY U IIPAKTHUECKOHN JESITEIbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPH OMNHUCAHUU HEOPraHHMYECKUX
BEIECTB U UX MPEBPAIICHHUIA;

c(OpMUPOBAHHOCTh YMEHHMH HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY JAJISi COCTaBJICHHS
dbopMyn BeUIECTB M YpaBHEHUH XHMHUYECKUX pEaKUud, CUCTEeMAaTUYECKYI0 HOMEHKJIATYpy
(IUPAC) u TtpuBHMaibHbIe Ha3BaHUS OT/ACIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIil Tas3,
YIJICKUCIBIN Ta3, aMMHUaK, raméHas W3BECTb, HeraméHas HW3BECTh, MUTHEBAs COJAA, MUPUT U
apyrue);

chOpMUPOBAHHOCTh YMEHHUI OMPEeNsATh BaICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTIO COCTaBa, BUJl XMMHUYECKOH CBsI3H (KOBaJCHTHAsI, MOHHAs,
MeTaJIn4yeckasi, BOJOPOHAs) B COCIMHEHUSX, TUIl KPUCTAJUIMYECKON PEHETKH KOHKPETHOTO
BeIleCTBa (aTOMHas, MOJIEKYNspHas, MOHHAs, MeTajlIndeckas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIMHEHMIA;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAaHHMUECKUX BEIIECTB
M0 UX COCTaBy K OMPEEIEHHOMY KIIACCy/TpYIINe COeAUHEHHH (TPOCThIe BEIIeCTBa — METAIUIBI U
HEMETAaJITbl, OKCH/JIbI, OCHOBAHHUS, KHUCIOThI, aM(pOTepHbIE TUAPOKCUABI, COJIH);

chOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €T0  CHUCTEMATU3HPYIOIIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMEHTOB 1—4 nepuoaos Ilepuoanyeckoi cucTeMbl XMMUUECKUX 31eMeHTOB []. 1.
MenzeneeBa, HMCHOJNB3YS TOHATHA «S-, P-, O-3JEKTPOHHBIC OPOUTAIM», «IHEPTETHUCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHS CBOMCTB XHMHYECKHX DJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil CHCTEMbI XUMUYECKHUX 3JieMeHTOB [1. 1.
MenneneeBa;

cOpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYCCKHE
CBOMCTBAa HEOPraHMYECKUX BEUIECTB pa3IMYHBIX KJIACCOB, IOJATBEPKIaTh CYIIECTBOBaHUE
TFEHETUYECKON CBS3M MEXJAY HEOpraHM4eCKMMM BEUIECTBAMH C IIOMOIIBIO YpPaBHEHMM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIMii;

c(OpPMHUPOBAHHOCTh YMEHHUS KIacCU(PUIMPOBATh XUMHUYECKHE pEaKUUU IO Pa3IUYHbIM
MpU3HaKaM (YMCIy U COCTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY J(Q(EeKTy peakiuH,
M3MEHEHHUIO CTENEHEeH OKMCIEHMSI AIEMEHTOB, 00PaTUMOCTH PEaKIIUU, yYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIISITh YPaBHEHUS PEAKLIUN PAa3IMYHBIX TUIIOB, [TOJIHbIE
U COKpalll€HHbIE YpaBHEHMsI PEaKIMi MOHHOTO OOMEHa, YYUTHIBAsl YCIIOBUS, MPU KOTOPBIX ITH
peaxkuuu uAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOIUTH PpEAKLWHU, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHMYECKHUX BEIECTB, pAaclO3HAaBaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUHN PAaCKpPbIBAaTh CYHUIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBLHBIX
peaxiuii ToCpeCTBOM COCTABIIEHUS AJIEKTPOHHOTO OajlaHCca 3TUX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCHMOCTH CKOPOCTH XUMUYECKOW PEaKIMHU OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XHUMHYECKOrO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3neicTBus (nmpuunui Jle [atense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XWMHUYECKHUE MPOLIECCHI, JexKalue B
OCHOBE IMPOMBIIIJICHHOTO MOJIy4€HUsI CEPHON KHUCIOThI, aMMHaKa, a Takke CHOPMUPOBAHHOCTD
MpecTaBiIeHU 00 OOHIMX HAy4YHBIX MPHUHIMIIAX M 3KOJOTUYECKHX MpoOiIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHUCICHHUS C HWCHOJb30BAHUEM TOHATHUS
«MaccoBasi JI0JIg BEIleCTBa B PacTBOPE», OOBEMHBIX OTHOLICHUWH Ta30B MPH XUMHUYECKHX
peaxknusx, Macchbl BEIIEeCTBA WM 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 y4YacTBYIOLIMX B PEAKLMU BEIIECTB, TEIIOBOro 3¢ @dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs1 MACChl BELECTB, IPEBPAILLICHHS U COXPAHEHUS SHEPTUH;

chOpMHUPOBAHHOCTh YMEHUI COONIOAThH MpaBUjla MOJIB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpalleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMOJTHEHUIO Ta00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUI TMJIAHUPOBATh W BBHIMOJHATH XUMUYECKHI SKCIIEPUMEHT
(pazmokeHHe TMEpOKCHIa BOJOPOJAa B MPUCYTCTBUM KaTalu3aTropa, OMpENeNICHHE CpeJibl
PacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCAILHOTO MHAMKATOPA, BIUSHUE PA3IHUHBIX (PaKTOPOB
Ha CKOpPOCTh XMMHYECKOM peakIMM, pPeaklud HOHHOTO OOMEHa, KaueCTBEHHbIE pEeakIMM Ha
cynbdar-, kapOoHAT- U XJIOPHUA-aHHOHBI, HA KATHOH aMMOHMs, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3ama4 no teMaMm «Meramie» U «Hemertannel») B COOTBETCTBHM C TNPAaBHIAMH TEXHUKHU
0€30I1aCHOCTH NPH OOpAIIeHUH C BEIIECTBAMHU U Ja00OpaTOPHBIM 000PyI0BaHUEM, IIPEICTABIIATh
pe3yabTaThl XUMHUYECKOTO HKCIEepUMEeHTa B (OpME 3almiCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii u GopMyIHpPOBATh BBIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHMI KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO0 HH(OpPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HMCTOYHHMKOB (CpEICTBAa MAacCcOBOM KOMMyHUKauuu, HHTepHeT u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHMH COONIOJAaTh TMpaBUiIa HKOJOTHYECKH LEIeCO00pa3HOro
MOBEACHHUS B OBITY W TPYHAOBOW JEATEIBHOCTH B LENAX COXPAaHEHUS CBOEro 3/I0pOBbS U
OKpY’Karolllel IpUPOJHON cpesbl, 0CO3HABaTh ONACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MBI
OnpeeNEHHBIX BEUIECTB, OHUMAas cMbich nokasarens 1K, noscHats Ha npumepax crnocoObl
YMEHBILEHUS U IPEJOTBPALLEHHS UX BPEAHOIO BO3JEHCTBHS Ha OpraHU3M 4eJI0BEKa;

Ui 00YYaloOIIMXCSl ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI: YMEHHE MPHUMEHSTH
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHMUIA;

JUISL  CJETBIX W CIA0OBUIANIMX OOydYaIOMIUXCSA: YMEHHE WCIOIb30BaTh  pelibedHO-
TOYeuyHYIo cucteMy o0o3HaueHuit JI. bpaiins mis 3anucu XuMmudeckux GopMyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabublie | IlpakTHyeckue
NMPOrpaMmblI Beero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipeamer opraHn4ecKoN XUMHH. https://interneturok.ru/
1.1 Teopus cTpoeHNst OpTraHUIECKUX 3 0 0 https://foxford.ru/teacherdashboard
coenquuenunit A. M. bytiieposa http://www.fipi.ru/
Hroro mo pazmeny 3
Pa3nen 2. YrieBoaopoabl
TIpe eI bHE YIIeROI0POME — https://interneturok.ru/
2.1 2 0 0 https://my.1september.ru/
aJIKaHbBI .
http://www.fipi.ru/
https://interneturok.ru/
59 HenpenenbHbie yrieBo10pOIb: 6 0 1 https://foxford.ru/teacherdashboard
' aJIKCHBI, aJIKaJUCHBI, aJIKHHBI https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
2.3 ApoMaTtudeckue yriaeBoa0PO/ bl 2 0 0 https://foxford.ru/teacherdashboard
https://my.1september.ru/
ST m— https://foxford.ru/teacherdashboard
2.4 PHP 5 3 1 0 https://my.1september.ru/
YIIEBOJOPOIOB U UX MepepaboTKa http://www. fipi.ru/
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkaunme oprannyeckue coelMHeHUus
3.1 Crnuptsl. @eHon 3 0 0 https://interneturok.ru/



https://interneturok.ru/
https://foxford.ru/teacherdashboard
http://www.fipi.ru/
https://interneturok.ru/
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/

https://foxford.ru/teacherdashboard

https://my.1september.ru/

http://www.fipi.ru/

Anbnerunbl. KapOOHOBBIE KHCTIOTHI.

https://interneturok.ru/

https://foxford.ru/teacherdashboard

2 7

3 CnosxHbie 3hUpsI https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/

33 VICBOLLL 3 https://foxford.ru/teacherdashboard

) a https://my.1september.ru/
http://www.fipi.ru/
Hroro mo pazmeny 13
Pasnen 4. A3oTcoaep:xaime opraHndecKkue coeJuHEeHUst
https://interneturok.ru/

41 AMUHEL AMUHOKHCIOTEL Bk 3 https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/

Hroro mo pazgeny 3

Pa3nen 5. BbicokoMoJIeKy IsipHbIe COeTHHEeHUsI
https://interneturok.ru/
https://foxford.ru/teacherdashboard

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://my. Lseptember.ru/
http://www.fipi.ru/

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/

11 KJIACC

KoaudecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue

NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI

Paszjnen 1. Teopernueckue 0OCHOBBI XMMHH

Crtpoenue atoMoB. [lepronueckuii https://interneturok.ru/

11 3aKkoH U llepuoanyeckas cucrema 3 0 0 https://foxford.ru/teacherdashboard
XUMHUYECKUX 31eMeHTOB Jl. U. https://my.1september.ru/
MenneneeBa http://www.fipi.ru/

https://interneturok.ru/

19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0 https://foxford.ru/teacherdashboard

' BEIIIECTB https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/

13 XumudeckHe peaki 6 1 1 https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/

ViToro 1o pasgeny 13 https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/

Pa3znen 2. Heoprannuyeckasi XumMust
https://interneturok.ru/

21 Y E— 6 0 1 https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/

2.2 Hemeramnsr 9 1 1 https://foxford.ru/teacherdashboard
https://my.1september.ru/



https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
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https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/

http://www.fipi.ru/

CBs13b HEOPraHUYECKUX U

https://interneturok.ru/

https://foxford.ru/teacherdashboard

2.3 2
OPraHUYEeCKHUX BEIIECTB https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
JITOro 1o pasien 17 https://foxford.ru/teacherdashboard
pasieity https://my.1september.ru/
http://www.fipi.ru/
Pasznea 3. XumMus 4 KU3HbL
https://interneturok.ru/
https://foxford.ru/teacherdashboard
3.1 XUMUS U )KU3HD 4
https://my.1september.ru/
http://www.fipi.ru/
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://www.fipi.ru/
https://interneturok.ru/
https://foxford.ru/teacherdashboard
https://my.1september.ru/
http://www.fipi.ru/
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https://interneturok.ru/
https://foxford.ru/teacherdashboard
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http://www.fipi.ru/

IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoaunuyecTBo yacos DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Kontposbn | IIpakTHyeck
n/n Bcero o0pa3oBaTe/ibHbIE
ple padoTbl | He padoThI
ITo miiany ITo ¢gakry pecypchl
https://interneturok.ru/
[Ipeamer oprannyeckoin https://foxford.ru/teacherdas
1 XUMUH, €€ BOSHUKHOBEHHUE, 1 0 0 06.09.2023 hboard
pa3BHUTHE U 3HAYCHUE R https://my.1september.ru/
http://www.fipi.ru/
Teopus crpoeHust https://interneturok.ru/
OPIaHHYECKHX COSHECHHI https://foxford.ru/teacherdas
2 A M. Evinenopa. & 1 0 0 13.09.2023 hboard
- Vi BYTJICpOEa, https://my.1september.ru/
OCHOBHBIC ITOJIOKCHUSA httD//WWW fIDI ru/
[Ipencrasnenue o
KIaccupukanuu https://interneturok.ru/
OPraHUYCCKUX BEIIECTB. https://foxford.ru/teacherdas
3 Homenknatypa 1 0 0 20.09.2023 hboard
(CI/ICTeMaTI/IIIeCKaH) u https://my.1september.ru/
TPUBHAJILHBIC HA3BAHUS http://www.fipi.ru/
OPraHM4YeCKHUX BEIIECTB
https://interneturok.ru/
AJIKAHBL COCTAR 1 CTHOCHIE https://foxford.ru/teacherdas
4 ' . P ’ 1 0 0 27.09.2023 hboard
TOMOJIOTHICCKIH pAN https://my.1september.ru/
http://www.fipi.ru/
5 MertaH u 3TaH — 1 0 0 04.10.2023 https://interneturok.ru/
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https://interneturok.ru/

IIPOCTEHIINE TPEACTABUTEIN
AJIKAHOB

https://foxford.ru/teacherdas
hboard
https://my.1september.ru/
http://www.fipi.ru/

AJKEHBI: COCTaB U CTPOCHHUE,

https://interneturok.ru/
https://foxford.ru/teacherdas

6 . 11.10.2023 hboard
cBOHCTBA https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
DOTWJICH U TIPOTIAIIEH — https://foxford.ru/teacherdas
7 MPOCTEHIINE MPEACTABUTETHN 18.10.2023 hboard
aJIKCHOB https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
ITpakTnueckas padora Ne 1. https://foxford.ru/teacherdas
8 «[Tony4yeHue FTHIICHA U 25.10.2023 hboard
HU3yYECHHUE €TI0 CBOMCTB» https://my.1september.ru/
http://www.fipi.ru/
Anxamenst. Byramuen-1,3 n https://interneturok.ru/
https.//foxford.ru/teacherdas
MeTuioyraaueH-1,3.
o [TosmydeHne CHHTETUYECKOTO 08.11.2023 fboard
https://my.1september.ru/
KaydyKa 1 pesHHBI http://www.fipi.ru/
AJIKUHBL: COCTaB U https://interneturok.ru/
0COOCHHOCTH CTPOCHHS, https.//foxford.ru/teacherdas
10 TOMOJIOTUYECKHI Pl 15.11.2023 hboard
AueTuneH — npocTerimuin https://my.1september.ru/
IPEICTABUTEND ATKMHOB http://www.fipi.ru/
Boluncnenus 1o ypaBHEHUIO https://interneturok.ru/
11 22.11.2023

XUMHUYECKOMU pCaKknuu

https://foxford.ru/teacherdas
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https://foxford.ru/teacherdashboard

hboard
https://my.1september.ru/
http://www.fipi.ru/

ApeHsl: OEH30J U TOTYOJI.

https://interneturok.ru/
https://foxford.ru/teacherdas

12 TOKCHIHOCTS ApeHOB 22.11.2023 hboard
https://my.1september.ru/
http://www.fipi.ru/

[eHeTHICCKAS CBSI3h https://interneturok.ru/
https.//foxford.ru/teacherdas

13 YITICBONIOPOAIOB, 29.11.2023 hboard

TIpHHAICAAIIHX K https://my.1september.ru/
PasNIHBIM KIaccaM http://www.fipi.ru/
[IpupoHbIe HCTOYHUKH https://interneturok.ru/
YTJIEBOJOPOJOB: IIPUPOJHBIH https://foxford.ru/teacherdas

14 ra3 u MoInyTHbIE HEPTSIHbIE 06.12.2023 hboard

ra3bl, He()Th U MPOTYKTHI €€ https://my.1september.ru/
epepaGoTKH http://www.fipi.ru/
[IpupoHbIe HCTOYHUKH https://interneturok.ru/
YIJIEBOJIOPOJIOB: IIPUPOJHBIH https.//foxford.ru/teacherdas
15 ra3 ¥ MomnyTHbIC He(DTSIHBIC 13.12.2023 hboard
rassl, He(bTI’ Y TIPOAYKTHI eé https://my.1september.ru/
epepaboTKH http://www.fipi.ru/
https://interneturok.ru/
K https://foxford.ru/teacherdas
OHTpOJIbHAs paboTa 1o
16 20.12.2023 hboard
pasjieny «YTIeBOAI0PObL https://my.1september.ru/
http://www.fipi.ru/
TIpere/bHEI OHOATOMHBIE https://interneturok.ru/
17 27.12.2023 https://foxford.ru/teacherdas

CIIMPTHI: MECTAHOJI U 3TAHOJIL.

hboard
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Bopoponnas cBsi3b

https://my.1september.ru/
http://www.fipi.ru/

MHOroaroMHbI€ CIIUPTHI:

https://interneturok.ru/
https://foxford.ru/teacherdas

18 10.01.2024 hboard
YTHJICHIAKOJIb M LIICPHH https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
DEHOJI: CTPOCHUE MOJIEKYJIBI, https://foxford.ru/teacherdas
19 (uznueckue 1 XuMU4ecKHue 17.01.2024 hboard
CBOICTBA, IPUMEHEHNE https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
P T e p—— https://foxford.ru/teacherdas
20 24.01.2024 hboard
U ACTANBICTH. AICTOH https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
OIHOOCHOBHEIE IIPEEIBHBIE https://foxford.ru/teacherdas
21 KapOOHOBBIE KUCJIOTHI: 31.01.2024 hboard
MYpPaBbUHAs U YKCYCHas https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
IIpakTuyeckas pabora Ne 2. https://foxford.ru/teacherdas
22 «CBolicTBa pacTBOpa 07.02.2024 hboard
YKCYCHOM KHUCTIOTBI» https://my.1september.ru/
http://www.fipi.ru/
C https://interneturok.ru/
TE€apUHOBAs U OJIEMHOBASI
https://foxford.ru/teacherdas
23 KHCJIOTBI, KaK IIPEICTaBUTENIN 14.02.2023

BBICHINX Kap6OHOBLIX KHUCIIOT

hboard
https://my.1september.ru/
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http://www.fipi.ru/

MprI1a Kak COJIM BEICIITAX

https://interneturok.ru/
https://foxford.ru/teacherdas

24 KapOOHOBBIX KHCIIOT, MX 21.02.2023 hboard
MOJOIIEE ACHCTBHE https://my.1september.ru/
http://www.fipi.ru/
CrioKHbIE SPUPHI KaK https://interneturok.ru/
GOHOBBIX https.//foxford.ru/teacherdas
25 TPOMSBOIHEIE Kap 28.02.2024 hboard
KHMCIIOT. [HAPOIH3 CIOKHBIX https://my.1september.ru/
¢pnpos http://www.fipi.ru/
https://interneturok.ru/
Kupsl: runponns, https://foxford.ru/teacherdas
26 MPUMEHECHHE, OMOJIOTHYCeCKas 06.02.2024 hboard
POJIb )KUPOB https://my.1september.ru/
http://www.fipi.ru/
YrieBopl: COCTaB, https://interneturok.ru/
KJ1acCH(HKAIHS. https://foxford.ru/teacherdas
27 Bakuerme npeacTaBuTEeNN: 13.02.2024 hboard
TIII0K03a, PPYyKTO3a, https://my.1september.ru/
caxaposa http://www.fipi.ru/
https://interneturok.ru/
KpaxMai i Ie/ION03a KAK https://foxford.ru/teacherdas
28 20.02.2024 hboard
TIPHPOAHBIC HOMMEPET https://my.1september.ru/
http://www.fipi.ru/
KoHTpobHas paGoTa 1o https://interneturok.ru/
https://foxford.ru/teacherdas
29 pasieiy 03.04.2024 hboard
«Kucnopoxaconepxkamiye

OpraHu4€CKUC COCIUHCHU

https://my.1september.ru/
http://www.fipi.ru/
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AMMWHBI: METHJIAMHH U

https://interneturok.ru/
https://foxford.ru/teacherdas

30 AHYUIHE 1 10.04.2024 hboard
https://my.1september.ru/
http://www.fipi.ru/

AMMHOKHCIIOTBI KaK https://interneturok.ru/
am(poTepHbIE OPraHNYECKUE https://foxford.ru/teacherdas

31 COEIVHEHNS, X 1 17.04.2024 hboard

OHOJIOrMYECKOE 3HAUCHUE. https://my.1september.ru/

[MenTyas! http://www.fipi.ru/
https://interneturok.ru/

benku kak npupoHbIe https://foxford.ru/teacherdas

32 BBICOKOMOJICKYJISIPHBIC 1 24.04.2024 hboard

COCTMHCHUS https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/

OCHOBHBIE IOHATUSA XUMHU https://foxford.ru/teacherdas

33 BBICOKOMOJICKYJISIPHBIX 1 08.05.2024 hboard

COEeIUHEHUN https://my.1september.ru/
http://www.fipi.ru/

OCHOBHEIE METOEI CHETe3a https://interneturok.ru/

BHICOKOMOICKY/IAPHEX https://foxford.ru/teacherdas

34 coemnuenuil. [mactMaccel 1 15.05.2024 hhoard

’ ’ https://my.1september.ru/
Kay4dyku, BOJIOKHA http://www.fipi.ru/
OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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11 KJIACC

KoaudecTBO 4acoB

Jlata DJIEKTPOHHBIE
Ne ungposbie
Tema ypoka KonTpoubH IIpakTUyeckue
n/n Bcero o0pa3oBaTejibHbIE
ble padoThl padoTsI o niany o pecypebi
paxkry
XUMHUICCKUI https://interneturok.ru/
3JIEMEHT. ATOM. https://foxford.ru/teacherdas
DNeKTpoHHAs 1 0 0 05.09.2023 hboard
KOH(puUryparus https://my.1september.ru/
aTOMOB http.//www.fipi.ru/
[Tepuoanueckuii
3aKOH U
Ilepnomuaeckast https://interneturok.ru/
CHUCTEMAa XUMHYECKUX https://foxford.ru/teacherdas
snemenToB 1. U. 1 0 0 12.09.2023 hboard
MenneneeBa, ux CBI3b https://my.1september.ru/
C COBPEMEHHOI http://www.fipi.ru/
TEOpHUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB
XUMHUYICECKUX https://interneturok.ru/
3JIEMEHTOB U UX https://foxford.ru/teacherdas
COEIUHEHUH 1O 1 0 0 19.09.2023 hboard
TPYIIaM U TIepUoIaM. https://my.1september.ru/
3HaUCHHE http://www.fipi.ru/
MEePUOANYECKOTO
3aKOHa U CUCTEMBI
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XUMHUYCCKUX
anemeHnToB [[. 1.
Menpeneena B
Pa3BUTHUH HAYKHU

CrpoeHue BeuiecTna.
XuMudeckas CBSI3b, €€
BHU/BI, MEXaHU3MBbI

26.09.21023

https://interneturok.ru/
https://foxford.ru/teacherdas
hboard

06pagOBaHHi[ https://my.1september.ru/
KOBAJICHTHOM CBA3H. http://www.fipi.ru/
Boaoponnas cBsizb

BanentHOCT®S.

DJEKTPOOTPHULIATEIIBH https://interneturok.ru/
ocTh. CTeneHn https://foxford.ru/teacherdas
okucienus. Berectsa 03.10.2023 hboard

MOJIEKYJISIPHOTO U https://my.1september.ru/
HEMOJIEKYIISIPHOTO http://www.fipi.ru/
CTpPOEHUS

IlonsaTue o

AHACTIEPCHBIX https://interneturok.ru/
cucremax. Mcrunneie https://foxford.ru/teacherdas
¥ KOJUIOUIHBIE 10.09.2023 hboard

pactBopbl. MaccoBas https://my.1september.ru/
JI0JIS1 BELIECTBA B http://www.fipi.ru/
pacTBope

Knacendukauus n https://interneturok.ru/
HOMEHKJIaTypa https://foxford.ru/teacherdas
HEOPraHMYECKUX 17.09.2023 hboard

COETMHEHMUIA. https://my.1september.ru/

I'eneTnueckas CBS3b

http://www.fipi.ru/
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HEOPraHUYECKUX
BELIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccudukarus
XUMHUUYECKUX PEaKLNil
B HEOPTraHUYECKOU U
OPraHU4eCKO XUMHUH.
3aKOH COXpaHEHUs

https://interneturok.ru/
https://foxford.ru/teacherdas

8 MAcChI BEIIECTB; 3aKOH 24.09.2023 hboard
m > https://my.1september.ru/
COXpaHCHHS 1 http://www.fipi.ru/
MpeBpanieHus dSHEPTUH
HpI/I XUMHNYECCKUX
peaKupmx
CKOPOCTH PEAKINHH. https://interneturok.ru/
https://foxford.ru/teacherdas
OOGpaTtumbie peakIu.
9 X MIIECKO® 07.11.2023 hboard
https://my.1september.ru/
PaBHOBECHC http://www.fipi.ru/
[IpakTuueckas padbota )
No 1. «Bumsime https://interneturok.ru/
a3IHaHbIX GAKTOPOB https://foxford.ru/teacherdas
10 P p 14.11.2023 hboard
Ha CKOpOCTI: https://my.1september.ru/
XUMHUHECKON http://www.fipi.ru/
peaKImy»
DIEKTPOIUTHYECKAS https://interneturok.ru/
JUCCOIIHalIIs. https://foxford.ru/teacherdas
11 TTousitue o 21.11.2023 hboard
BOJIOPOJHOM https://my.1september.ru/

nokasatene (pH)

http://www.fipi.ru/
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pactBopa. Peakuuu
HMOHHOTO 0OMEHa.
IMuaponns
OpPraHn4eCKux u
HCOPraHNM4CCKUX
BEIIECTB

OxucnauTensHo-
BOCCTaHOBHTEJIHHBIC
peakuuu. [lonsrue o0

https://interneturok.ru/
https://foxford.ru/teacherdas

12 28.11.2023 hboard
HICKTpOIH3C https://my.1september.ru/
paciiaBos 1 . http://www.fipi.ru/
pacTBOPOB coJiei
KoutposbHas pabota https://interneturok.ru/
o paaneny https://foxford.ru/teacherdas
13 05.12.2023 hboard
«Teoperueckue https://my.1september.ru/
OCHOBBI XUMHI http://www.fipi.ru/
Merannsl, ux
MOJI0KECHHUE B
g&iﬁiﬁjﬁ;ﬁ CKIX https://interneturok.ru/
https://foxford.ru/teacherdas
anemeHToB /[. W.
14 MeHeeesa u 12.12.2023 hboard
https://my.1september.ru/
ocoenHocTH http://www.fipi.ru/
CTPOEHHS AaTOMOB.
Oo6mue puznyeckue
CBOMCTBa METAJNIOB
CITABEL METAILIOB. https://interneturok.ru/
15 19.12.2023 https://foxford.ru/teacherdas

DNEeKTPOXUMUYECKUIA

hboard
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PsAL HAPsKECHUI
METaJIOB

https://my.1september.ru/
http://www.fipi.ru/

XUMHYECKHE CBOUCTBA
BAXHEUIINX METAJIIOB
(HaTpui, Kanui,

https://interneturok.ru/
https://foxford.ru/teacherdas

16 KaNbIHi, MarHuii 26.12.2023 hboard
T ’ https://my.1september.ru/
amOMHHHH)UH ux http://www.fipi.ru/
COCOANMHCHUUN
https://interneturok.ru/
XuMHYecKre CBOMCTBa https.//foxford.ru/teacherdas
17 Xpoma, MEJIU U UX 09.01.2024 hboard
COoeqUHEHNN https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
XuMHdecKre CBOMCcTBa https://foxford.ru/teacherdas
18 [IMHKA, JKeJie3a U UX 16.01.2024 hboard
COEIMHEHUN https://my.1september.ru/
http://www.fipi.ru/
[IpakTnyeckas pabora https://interneturok.ru/
Ne 2. "Pemenue https://foxford.ru/teacherdas
19 3KCIIEPUMEHTAIIbHBIX 23.01.2024 hboard
3a7a4 [0 TEME https://my.1september.ru/
«MeTams" http://www.fipi.ru/
Hewmertamnel, ux
MOJIOKCHUE B https://interneturok.ru/
[Tepuoandeckoit https://foxford.ru/teacherdas
20 CHCTEME XMMHYECKHX 30.01.2024 hboard

anemeHTOB J[. 1.
Menneneesa nu
0CO0EHHOCTH

https://my.1september.ru/
http://www.fipi.ru/
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CTPOEHUSI ATOMOB

dusnueckue cBoMcTBa

HEMCTAJIIOB. https://interneturok.ru/
Amnotponust https://foxford.ru/teacherdas
21 HEMETaJlJIoB (Ha 06.02.2024 hboard
IIpUMepe KUCIIOPO/Ia, https://my.1september.ru/
cepsl, Gocopa n http://www.fipi.ru/
yriiepojaa)
https://interneturok.ru/
XuMHYecKHe CBOMCTBA https.//foxford.ru/teacherdas
22 raJIOr€HOB, CEPHI U UX 13.02.2024 hboard
COoeqUHEHNN https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
XuMHdecKre CBOMCcTBa https://foxford.ru/teacherdas
23 a3zoTa, pocodpa u ux 20.02.2024 hboard
COEIMHEHUN https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
XMMHYECKUE CBOKWCTBA https://foxford.ru/teacherdas
24 yriepo/ia, KpeMHHS | 27.02.2024 hboard
WX COCTMHCHUH https://my.1september.ru/
http://www.fipi.ru
TpumeHeHme https://interneturok.ru/
. https://foxford.ru/teacherdas
25 BAHCHIIHX 05.03.2024 hboard
HeMeTaHHO]i X https://my.1september.ru/
COCAMHCHHH http://www.fipi.ru/
https://interneturok.ru/
26 O6obmerne 1 12.03.2024 https://foxford.ru/teacherdas

cucreMaTu3lanusa

hboard
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3HAHUM 110 TEME
«HemeTtanmbiy.
Breraucnenus no
YPaBHEHUSAM
XUMHUYECKUX PEAKLIHI
U TEPMOXUMHUYECKHE
pacdETel

https://my.1september.ru/
http://www.fipi.ru/

[IpakTnueckas pabora
Ne 3. «Pemenue

https://interneturok.ru/
https://foxford.ru/teacherdas

27 AKCIIEPUMEHTAITbHBIX 19.03.2024 hboard
3a7a4 110 TeEME https://my.1september.ru/
"HemeTa sy http://www.fipi.ru/
https://interneturok.ru/
KonTtponbHas padoTa https://foxford.ru/teacherdas
28 o TeMaM «MeTasbD) 02.04.2024 hboard
n «HeMeTamab) https://my.1september.ru/
http://www.fipi.ru/
Heopranuueckue u )
OpraHuuecKue https://interneturok.ru/
https://foxford.ru/teacherdas
KHCJIOTHL.
29 u 09.04.2024 hboard
COpraHUHCeckue 1 https://my.1september.ru/
OpraHuveCcKue http://www.fipi.ru/
OCHOBAHUA
AMmdoTtepHbIe )
HEOpraHWYecKue 1 https://interneturok.ru/
ODLAHIICCKIE https://foxford.ru/teacherdas
30 p 16.04.2024 hboard
COEIMHEHHN. ——

I'eneTnueckas CBS3b
HCOPraHN4YCCKUX 1

https://my.1september.ru/
http://www.fipi.ru/
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OpraHu4eCcKUX
BELLECTB

Posp xumuu B

obecrieueHnu https://interneturok.ru/
9KOJIOTMY€ECKOH, https.//foxford.ru/teacherdas
31 JHEPreTHIECKON 1 1 23.04.2024 hboard
MHUIIEBOM https://my.1september.ru/
0e30I1aCHOCTH, http://www.fipi.ru/
paSBI/ITI/II/I MCAUITUHBI
[IpencraBnenus 06 )
OBIIHX HAYTHBIX https://interneturok.ru/
NpEETETAX https.//foxford.ru/teacherdas
32 1 30.04.2024 hboard
TIPOMBIILLICHHOTO https://my.1september.ru/
foJyHeHuA http://www.fipi.ru/
BaKHEHIIINX BEIISCTB
https://interneturok.ru/
Yenosek B Mupe https://foxford.ru/teacherdas
33 BEIIECTB U 1 07.05.2023 hboard
MaTepuaioB https://my.1september.ru/
http://www.fipi.ru/
https://interneturok.ru/
XuMUSt 1 3I0POBbe https://foxford.ru/teacherdas
34 1 14.05.2024 hboard
HeJobexa https://my.1september.ru/
http://www.fipi.ru/
OBILIEE KOJIMYECTBO 34

YACOB I1IO ITIPOTPAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 VYYUEHUKA

» Xumus, 11 kmace/ I'abpuensia O.C., Octpoymos WN.I'., CnagkoB C.A., AKIIMOHEpHOE
obrmrectBo «M3natenscTBo «IIpocBerieHue»

Xumus, 10 xirace/ O.C. T'abpuensia, U.I'. Octpoymos, C.A. Crnaako, 6a30BbIi YPOBCHb

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISL
Meroaunuaeckoe nocoobue. 10 kinace O.C.I'abpuensn

O.C.T'abpuensina «HactonbHast kaura yuutens xumun»-M, «bauk u K»,2001

IHUDPPOBBIE OBPAZOBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU UHTEPHET
https://interneturok.ru/

https://foxford.ru/teacherdashboard

https://my.1september.ru/

http://www.fipi.r


http://www.fipi.r/
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