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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpPOBHE CpeIHET0 00IIero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero oOpaszoBanus (POII COO), npencrapneHHBIX B DenepanbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC TMPOrPaMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTparernu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MNpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeru OOyUYeHWHsI, BOCIIUTAHUS W PA3BUTHS OOYUArOIINXCs CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, TIOJy4aeMO€ BBITYCKHMKaMu  0OlIeo0pa3oBaTeabHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHONW CHUCTEME XHUMHYECKOTO O0O0pa30oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (GOPMUPOBAHMSI MHPOBO33PEHHS M OOMIEH KyIbTYpPbI
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHON cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIr'O OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEro OOIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOU KynbTypbl. OHa BHOCHUT CBOH BKJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHN KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaK Hayka CO3HjaTellbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M TNPHHIMIIAMHU CpPeAHEro oouiero obpa3zoBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKHU3Hb COLMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SBJISIFOTCS] OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH 10 HEOPraHUYECKOW XUMHH (C BKIIOUEHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUM XUMUMU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Marepuana ¥ OOyCIOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWH Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(UKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETHUECKH Marepuan Hu
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJOTMYECKUX TO3HIIMA,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEsTebHOCTH YeIO0BEKa, CIIOCOOCTBYIOT BOCIHTAHHUIO YBaXKEHHUS K IMpOIecCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATh €€ JJisl MOTOJHEHUS 3HAHUU, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI /ISl MOHUMAaHUs (QUIOCOPCKUX UIACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXAy HOBBIMU (aKTaMU U TEOPETHUYECKHMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMON MO XUMHUU MOAXOJAbl K ONPEAENCHUIO COJEpKaHUs U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



o0paboTku wuH(pOpMaIMK, HEOOXOOUMBIX JJIsI MPHOOpPETEHUs ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
HAa ypPOBHE cCpeaHero oOmero oOpa3oBaHHs, TPU  OMNPEACICHUU  COJEPIKATEIBHOM
XapaKTePUCTUKHU LieJiell M3y4eHUs IpeJMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaJMLIMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW Hayku Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, IMPAKTUUYECKOW MESTEIbHOCTH YeJIOBEKa M Kak OJHOIO U3
KOMIIOHEHTOB MHPOBOW KyiIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTPEJIENICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LEJIIMU U3YYEHHUs NpeaMeTa «XUMHus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAaHME CHCTEMbl XUMHUUYECKMX 3HAHMUM Kak Ba)XKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSTHS,
(yH1laMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHHUS BELECTB U
XMMHUYECKUX PeaKuil, HeOOXOIUMBIX Ul IPUOOPETEeHUs] YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHX SIBJICHUI, UIMEIOIINX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCETHEBHOM KM3HU,

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, copepkarenbHas XapakTepUCTUKa Leleil U 3a7ad u3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHU OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi O0OydeHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3a7ad.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl Pa3INYHbIX BUJIOB JESTENBHOCTH: pelIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAKK€ A OLEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLIECCOB
Ha OpraHM3M 4Y€JIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIB30BATh COBPEMEHHbIE MH(POPMAITMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
MMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OHEPICTUUCCKUX PECYPCOB MU COXPAHCHUSA IIPHPOAHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyallusX, CBA3aHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanusi, cocrasisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemio), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHHUE B MOJIYYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METOJIbI M3YYEHHUsl BEIIECTB U MX MpEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELECTB MPU HarpeBaHu! (IJIaBjieHne, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Pl DTUIEH U MPOMUIIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 m metwiOyranueH-1,3: cTpoeHHE, BaKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PEeICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (prU3nvecKre U XMMHUUECKUEe CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHble UCTOYHUKH YTIIeBOAOpoa0B. [IpupoaHbIil ra3 U momyTHbie HEPTSHBIEC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIy4YEHUE ITUJIEHA U U3yUEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opranu4eckne coeTuHeHUs

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXKAy MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHOIa U dTaHOJIA
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JleficTBUEe Ha opraHu3M uenoBeka. [IpuMmMeHeHHWe TriulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS W BOCCTAaHOBJICHUS, Ka4eCTBCHHBIC PEaKIINN),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuUKANNN), TONydeHHe W mnpuMeHeHHe. CTeapruHOBas W OJIGMHOBas KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne xxupoB. buonornueckas posb )KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3amMojeicTBue ¢ rTuapokcuaoM Meau(ll), oxkuciaeHme aMMHUAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAxOXJIEHHWE B MPUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNE U OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3amMojelicTBre riaulepuHa c¢ ruapokcuaom wmeau(ll)), ampaerumoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapokcumom wmemu(ll), B3ammonaeiicTBue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaklUMd MO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha TMpuUMepe TIUIMHA). buomornyeckoe 3HaUYEHHE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTaIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUKU, CPelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCS CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUM YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBa (OCIIKH, YTIIIEBOIbI, JKUPBI, DEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, 0- anemenTsl. OcOOEHHOCTH
pacrpeieneHds JICKTPOHOB M0 OPOUTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
sanemeHToB JI. 1. MeHnpeneeBa ¢ COBPEMEHHOM TEOPHENl CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BuUIbl XMMUYECKOW CBSI3M (KOBaJEHTHas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpUuLaTeNbHOCTh. CTENEeHb OKUCIEHNS. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTHe o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBasi 10l
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILLIECTB, 3aKOH COXPAHEHMsI U NPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PakTOpbl, BIUAIOIIME HA COCTOSIHUE XHMHYECKOTO PpaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCNEepUMEHTAIBHBIE METOJbI M3yYeHHUs BEIIECTB M WX IMPEBpANICHUN: JEMOHCTpaIus
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCI0poa, cepbl, hocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHre BaXXHEMIINX HEMETAUIOB U UX COCIMHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoicTBa MeTaiwioB. CIUTaBbl METAIOB. DJIEKTPOXMUMHYECKHH PNl HAMpsDKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHepUMEHTAIbHbIE METOJbl HW3yYEHUs BEUIECTB M UX IMPEBPAILICHUI: HU3y4YEeHHE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMOIEiCTBHE THUIAPOKCHIA ATIOMUHMS C PAaCTBOPAMHM KHUCJIOT M IIEJIOYeH, KaueCTBEHHBIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MTPOJIYKTOB PEAKIIMU, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O HAyyHBIX METOJAX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX TPOMBIIUIEHHOTO TOJYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B Mupe BEIIECTB W MAaTEPUAIOB: BAXKHEHIIME CTPOUTENHbHBIC MaTepHabl,
KOHCTPYKIITMOHHBIE MaTepHasibl, KPacKd, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIAa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMApaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 xnacce OCYHIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHUHTe3,  Kiaccupukauus,  MEPUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOMAeMbIE, TOTIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLUHMOHHBIX MAaTE€PHAJIOB, 3JEKTPOHHAs MPOMBIIIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PpE3yabTaTbl OCBOECHUS MpeaMeTa «XUMHsS» JOCTHTAlOTCs B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IpaXkJJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U IPaBUIAMHU IIOBEAEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTMUECKOW JESTeNbHOCTH OOydarolluxcs [0 pealnu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIN3€ PA3JIMYHBIX BUJIOB YUEOHOH /1A TEbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, UYTO JOCTM)KEHHUS HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIOIEHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUHY O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBAapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXHIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIIUAX, YIPOKAIOIINX 37I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIE3HOH, TBOPUECKOH M IPYTUX BUIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHMS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPOOieM, BIUSHUS S3KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUSI TPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBLHON MPAKTUKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM coXpaHeHHs IPUPOJIHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOIA,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIyYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHAayYHbIC TIOHATHUS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOIOB MTO3HAHMS, UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obOecrneunBaroue GopMUpPOBaHHE (PYHKIMOHATHHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COIIMAIbHOW MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBaTh W aKTyaJIM3MpPOBaTh MpOOJeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJBb30BaTh MPU OCBOCHHHM 3HAHWHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPH3HAKKM TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHATUS JJIs1 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BELIECTB U XUMHUYECKUX PEaAKLUH;

yCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXITY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IMPOIECcCe MO3HAHUSA, UCIIOIB3yeMbIe B XUMUU CHMBOJHMUYECKHE (3HAKOBBIC)
MO/IENH, TIPE0OPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUYECKOW peakuu — TPU pPEHICHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/a4, MPUMEHSATh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHHS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynmHpoBaTh TEMW W 3aJadd  HCCICIOBAHUS, WCIIOJNB30BaTh ITOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBHI
st POPMUPOBAHHS THITOTE3HI 110 MIPOBEPKE MPABMIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYCHUYECKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOATh 32 XOJOM IpOIlecca, CaMOCTOSTEFHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKONW MCCIIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3NUYHBIX MCTOYHHUKAX HMHPOpMAMK (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSTh pa3IUYHbIe METOJbl IMpHU IOUCKE U OoTOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY TpencTaBiIeHHs] HHPOPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHbopManuei: NPUMEHATh MeEXIpeAMeTHbIe ((pU3MUYecKue M MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, GOPMYIIBI, a00peBUATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYK/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HUJEH, (HOPMYIUPOBATh CBOM IMPEUIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
NPEUI0KEHHOHN 3a71auH;



BBICTYNIaTh C MpPE3CHTAIel pe3yabTaTOB IMMO3HABATEIBHOMN AEATEILHOCTH, MOITYUYECHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCTIIEPUMEHTA, NPAKTUYECKOH pPabOThl IO WCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OgJajieHne YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JefCTBUSAMU

CaMOCTOSITEIIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CIOCOO X pEeIIeHUs ¢ YUETOM TOIYyUSHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEJIFHOCTH Ha OCHOBE CaMOaHAIM3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XuMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs] TPaKTUYEeCKUX 3a7ad M DKOJOTHYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKAILUE COCTUHEHUSI, MOHOMED, MOJIMMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKallhe B OCHOBE MOHHMMaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIC MPU3HAKY MOHSATHH, yCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHUU HCMOIB30BAaTh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAIE)KHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHMA N0 cucremarndeckoi HomeHkinarype (IUPAC), a rtakxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAs KUCIIOTA, CTEApPUHOBAst KUCIIOTA, TIIOK03a, (hpyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. ByrnepoBa 1151 00bsSCHEHUSI 3aBUCMMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHUSMH COOTBETCTBYIONIMX XHMHUYECKHUX PEAKIHHA C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIyKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEUICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaLIUAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIIOJHEHUIO Ta00PATOPHBIX XUMUUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JeHaTypauus OelIKoB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJa SKOJOTMYECKH IeIeco00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEJAHOTO BO3JEHCTBUSA HAa OPraHU3M
YEJI0BEKA;



JUIE OOY4YaIOIIMXCS ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIECCTB U XUMUYECKUX SBJICHU;

JUIS CIICTIBIX W CJA0OBUASIINX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XMMHH B TO3HAHWUU SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, O- BIIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAST NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWH, XHMHYECKOE pPAaBHOBECHE); TEOpPHMM H  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS SHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUI,
(bakToNOrMuecKue CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYyYEHUH M OE30MacCHOM HCIOIb30BaHUU
BKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATEILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUU HEOPTaHHMUYECKUX
BEIIECTB M UX MPEBpAILlCHU;

cOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BATh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
YIJICKUCIBIN Ta3, aMMUak, TaméHas H3BeCTh, HErami€Has W3BECTb, MUThEBAs COJa, MUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOJHAs) B COCIUHEHUSIX, THUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIIAcCy/TpyIIe CoOeIMHEHUH (TIPOCThIe BEIIECTBA — METAIIIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPrETUYECCKUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHUS KiIacCU(PUIMPOBATh XMMHUYECKHUE DPEAKIHUH IO Pa3InYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIIATh YPABHEHUS peakUUi pa3InYHbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

C(OPMHUPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUU OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOW KHUCIOThI, aMMMaKa, a TaKkKe COPMHUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH TIa30B IPU XUMHUYECKHX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPALLEHUSA U COXPAaHEHUS SHEPTUN;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKIMH, peaklMy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MaCHOCTH NpH 0OpallleHNH ¢ BELIECTBaMH U J1Ja0OPaTOpHBIM 000PYyJOBaHUEM, NTPE/ICTABIISAThH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpEICTBA MaccOBON KOMMYHMKaluu, MHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOIHOM cpesibl, 0CO3HABaTh ONACHOCTh BO3JECHCTBHS HA >KUBbIE OPTaHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

I OOYYalOUIMXCsl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMEHHE TPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI

Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU

N o https://educont.ru/?utm_source=€ljur
peaMeT OpraHnYeCcKOn XUMHUH.
11 Teopus CTPOEHUS OPraHUUYECKUX 3 https://edu.skysmart.ru/

' P pv A M E https.//resh.edu.ru/

COCAMHCHHIM A. M. bYTIICposa https:.//www.yaklass.ru/

Hroro mo pazueny 3

Pa3znes 2. YrieBoaopoanbl
https://educont.ru/?utm_source=eljur

21 [IpenenvHbIE YIIIEBOAOPOIBI — 5 https.//edu.skysmart.ru/

' AITKaHbI https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur

HenpenenbHbie yrieBo10pOIb: https.//edu.skysmart.ru/
2.2 6 1
aJIKCHBI, aJIKaJIUCHBI, aJJKUHBI https.//resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm source=eljur
2.3 ApoMaTHYECKUE YIIIEBOIOPOIbI 2 hitps://edu.skysmart.ru/

' P yr Jlopoa https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm source=eljur

24 [IpuponHbIe UCTOUHUKHU 3 1 https:.//edu.skysmart.ru/

YTJIEBOJOPOIOB U UX MepepadoTka

https://resh.edu.ru/

https://www.yaklass.ru/



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xaniue opranudeckue coeJuHeHu st
https.//educont.ru/?utm_source=€ljur
https://edu.skysmart.ru/

31 Criuptel. DeHON 3 httos://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=€ljur

Anbnerunpl. KapOOHOBBIE KUCIIOTHI. https://edu.skysmart.ru/

3.2 7

CrnoxHbie 3(UpHI https.//resh.edu.ru/
https://www.yaklass.ru/

3.3 VraeBoasl 3

Hroro mo pazueny 13

Pa3znen 4. A3oTconeprkaiiye opraHnyeckue coeIuHeHus

https://educont.ru/?utm_source=€ljur

https://edu.skysmart.ru/
4.1 AMUHBI. AMUHOKHCIIOTHIL. benkn 3 https:/resh.edu.ru/
https://www.yaklass.ru/
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
https://educont.ru/?utm source=eljur
https://edu.skysmart.ru/
51 [Tnactmaccel. Kayuyku. Bongokna 2 https://resh.edu.ru/
https://www.yaklass.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 2

I[TPOTPAMME



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pasznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenne atomoB. Ileproquaeckuii https://educont.ru/?utm_source=€ljur
3aKkoH u Ilepuoanyeckas cucrema https://edu.skysmart.ru/

11 3

XUMHUYECKUX AemeHToB Jl. 1. https.//resh.edu.ru/

Meunneneena https://www.yaklass.ru/
https://educont.ru/?utm_source=€ljur

Crpoenue BeniectBa. MHOrooOpasue https://edu.skysmart.ru/

1.2 4

BEIIECTB https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=€ljur
https://edu.skysmart.ru/

1.3 XHUMHUYECKUE PEAKITUU 6 1 1 https:/resh.edu.r/
https://www.yaklass.ru/

Hroro mo pazgeny 13

Pa3znen 2. Heoprannueckasi Xumusi
https://educont.ru/?utm source=eljur
https://edu.skysmart.ru/

21 Meraer 6 1 https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm source=eljur
https://edu.skysmart.ru/

2.2 Hemeranst 9 1 1 https://resh.edu.ru/
https://www.yaklass.ru/

2.3 CBs13p HEOPraHUYECKUX U 2 https://educont.ru/?utm_source=eljur



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur

OpraHn4eCKuUX BCUICCTB

https://edu.skysmart.ru/

https://resh.edu.ru/
https://www.yaklass.ru/
https.//educont.ru/?utm_source=€ljur
https://edu.skysmart.ru/
u
TOTo Ho pasieity 17 https://resh.edu.ru/
https://www.yaklass.ru/
Pazgen 3. Xumus u sKu3HbL
https://educont.ru/?utm_source=€ljur
31 T — 4 https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 2

I[TPOTPAMME



https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KounyecTBo yacoB
IIpakr
Ne ara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxa Konurpoan | wyeck | I p uugpp
n/n Bcero HbIE e U3YYCHUA Oﬁpa3OBaTeJII)HI)Ie PeECYpChI
padoThI pador
bl
https:.//educont.ru/?utm_source=eljur
[IpeameT opraHn4eckoi XUMHH, €€ https://edu.skysmart.ru/

1 1 1.09

BO3HUKHOBEHHE, PA3BUTHE U 3HAYEHUE https.//resh.edu.ru/
https://www.yaklass.ru/
Teopust cTpoeHUSI OPraHUYECKUX https:.//academy-

2 coequaeHuit A. M. byriepoBa, €€ 0oCHOBHBIE 1 8.09 content.apkpro.ru/lesson/a9f3d191-
MTOJIOKEHUS 5ele-4e24-ac02-efb16fad49f6a
[Ipencraienue o Kiaccuuxanuu
0 praHquCKHx BEIIECTB EI)OMCHKJ'IaT a hitps://academy-

3 b ) P 1 15.09 content.apkpro.ru/lesson/c935a58c-
(cucTemaTuyeckas) U TPUBUATIbHBIC 2b0e-4059-9dcf-20517ae4b52e
Ha3BaHM OPraHUYEeCKUX BEIIECTB

https:.//academy-
AJKaHBI: COCTaB U CTPOCHUE,

4 B 1 22.09 content.apkpro.ru/lesson/726ec099-
roMOIIOTIHECKII Pt e139-410f-bBbe-bAch589aead1
Mertan u 3TaH — NpoCTenIIme hitps://academy-

5 P 1 29.09 content.apkpro.ru/lesson/258ddc06-
HPCACTABITEIN ATRATOB ec23-473c-h3d7-ed82fcaddd02

https.//academy-

6 AJNKeHBI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1 6.10 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82f caddd02



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

OTUJEH U NPONUIEH — IIpOoCcTeNIne

https.//academy-

7 13.10 content.apkpro.ru/lesson/4038171e-
TPEACTABHTEIM QIKEHOB 4158-4bd1-ae98-18dc1cfb9399
[Ipa eckas padora Ne 1. «I[Tonydenue

8 Pairireeiast pabot ¢ TomyHEHH 20.10 htps://lesson. edu.r/04/10
ATHJICHA ¥ U3yYCHHE €TO0 CBOKCTRBY
Anxanuensl. byranuen-1,3 u https.//academy-

9 Metunoyraauen-1,3. [omyuenue 27.10 content.apkpro.ru/lesson/53cd2379-
CUHTETUYECKOIO KaydyKa U PE3UHBI 2845-43b1-9f67-7ebcdaf03ce0
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTHUECKUH psifl. ALleTHIIEH — 10.11 https:.//lesson.edu.ru/04/10
MPOCTEUIINI TPEACTABUTEIIb AIKHHOB
B o

11 BIYHCIICHHS TI0 YPABHCHUIO XUMUYICCKOM 1711 httos:/lesson. edurw/o4/10
peaxin
ApeHbl: 6eH3011 U ToTyoJ. TOKCHYHOCTh hitps/academy-

12 PEHRL: e 24.11 content.apkpro.ru/lesson/7dada027-
apeHoB 8448-418f-b416-fbaledd4abed
['eneTrueckas cBsI3b YIII€BOIOPOJIOB hitps/academy-

13 4 P ’ 1.12 content.apkpro.ru/lesson/d86d7d00-
MPHUHAIISKANNX K Pa3IHYHBIM Kaccam 45b4-491 d-aded-c3ddalofeefa
[IpupoTHBIE KICTOYHUKH YTIICBOIOPOJIOB:

14 MIPUPOJIHBIN T'a3 U MOMyTHBIC HePTSIHBIC 8.12 https.//lesson.edu.ru/04/10
ras3bl, HepTh ¥ MPOIYKTHI €€ epepaboTKu
[IpupoTHBIE KICTOYHUKH YTIIEBOOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIC 15.12 https.//lesson.edu.ru/04/10
ras3bl, HepTh ¥ MPOIYKTHI €€ nepepaboTKu
K 0

16 OHTPOILHAN PaboTa HO pasiely 22.12 https://lesson.edu.ru/04/10
«YTIIeBOIOPOIBI»

17 Hlpenenbitbie OZHOATOMHBIC CIMPTS: 29.12 https://lesson.edu.ru/04/10

MCTaHOJI U 3TaHOJI. BO,Z[OpO,[[HaH CBA3b



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MHoroaToMHBIC CIIUPTHBI: STUJICHTJIMKOJIb U

https.//academy-

18 content.apkpro.ru/lesson/5439¢18b-
TITHLICPHH 7440-406f-bf84-c04fad71694f
deHOM: CTPOEHHE MOJIEKYIIBI, (PU3HUECKHE U hitps://academy-

19 . content.apkpro.ru/lesson/461aa9c8-
XHUMHYECKUE CBOUCTBA, MPUMCHCHHE CO&f-4827-2865-d1220bedc826

https.//academy-
An :

20 PACTIET q"EMmmmH B content.apkpro.ru/lesson/649883b8-
AUCTAILACTIAL ALCTOH 7c5f-4f16-896e-10a2278008f 1
OIHOOCHOBHEIE TIPE/IeNIbHBIC KAPOOHOBBIC hitps://acaderny-

21 content.apkpro.ru/lesson/8664b319-
KHCIIOTBI: MypaBbUHAS M YKCYCHAs 0ba3-4945-h076-ch 7265858090

29 [IpakTrnueckas pa6f>Ta No 2. «CpoiicTBa zz)tr?tsegta;pﬁligrgyru flessor/baf ]
pacTBOpa yKCYCHOM KHCIIOTBD 3438-4b57-a860-ba0f9f 663c0d
CreaprHOBas ¥ OJICMHOBAs KUCJIOTHI, KaK https:.//academy-

23 MPEACTABUTENH BBICIINX KapOOHOBBIX content.apkpro.ru/lesson/9834d408-
KHCJIOT 386d-444a-8de3-7efba8b98cdb

2 Mp1ia Kak conu BBICIHI/I\)'( KapOOHOBBIX httos://lesson. edu.r/04/10
KHCIIOT, UX MOIOLIee JIeHCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX https.//lesson.edu.ru/04/10
a¢upoB
Kupsl: ruapoan3, NpuMeHeHue hitps/academy-

26 5 Pel- 1P > 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOTOTHHECKAT POIE HHPOB 20d4-4945-a0eb-1659cd5f4dof
VYrneBopl: cocTaB, KiaccuuKaIius. https.//academy-

27 Baxwueriue npencTaBuTeNn: II0K03a, content.apkpro.ru/lesson/71ac43f2-
¢bpykTO3a, caxapo3a a0d4-4945-a0eb-1e59cd5f4dof

28 Kpaxman u nenntonosa Kak IpupoHbie https.//academy-



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

IIOJIMMEPHI

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

KoHnTpomnsHas paboTa o pazueny

29 «Kucnopoaconepxaiiye opraHn4eckue https://lesson.edu.ru/04/10
COCITMHEHUSD)

30 AMUHBI: METHJIAMUH U aHUJTUH https.//lesson.edu.ru/04/10
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE https.//academy-

31 OpPraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuan

content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

benku xak npupoaHbIe

https.//academy-

32 BBICOKOMOJIEKYJISIPHBIE COCTHHEHHUS content. apipro.rulesson'c2r2r3dr-
43d1-4873-ace0-78ecab009628
OcHOBHBIE TIOHATHUS XUMHUH hitps://academy-

33 . content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOJIEKYJISIPHBIX COETMHEHUIN 43d1-4873-3C€0-786ca6009628
OcCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. https://lesson.edu.ru/04/10

HHaCTMaCCLI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KVIACC

KoaudecTBo 4acoB

Konr IIpakr
Ne Tema ypoka PoJIb HYeCK Mara DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero HbIEe ue H3YyYCHUA 06p330BaTeJ'II)HI)Ie pecypcChbl
pa6or | pador
bl bl
https.//educont.ru/?utm_source=€ljur
1 XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS 1 https.//edu.skysmart.ru/
KOH(UTYpAIs aTOMOB https.//resh.edu.ru/
https.//www.yaklass.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas
5 CHCTEMa XMMHUYECKHUX 3JIEMEHTOB /1. I/UI ) 1 https://l esson. edu.ru/O4/10
MeneneeBa, UX CBSI3b C COBPEMEHHOM TeOpUEH
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEMHEHUH 1O
3 TPYIIaM H NEPHOLAM. SHateHie 1 https.//|esson.edu.ru/04/10
MIEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux 3aemenToB .. Meneneena B
Pa3BUTUHU HAYKU
Crpoenue BemecTBa. XUMHUUYECKAsI CBS3b, €€
4 BH/JIbI; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM 1 https.//|esson.edu.ru/04/10
cBs3u. Bonopoanas cBs3b
BanieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
5 Crenenb okucienus. BeniectBa MoieKyasspHOTO 1 https.//|esson.edu.ru/04/10
Y HEMOJIEKYJIIPHOTO CTPOCHUS
6 [TonsaTue o gucnepcHeIX cucreMax. cTuHHBIE U 1 https://lesson.edu.ru/04/10



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KOJUIOUHBIE pacTBOPHL. MaccoBasi 10715t
BEIIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIATypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

https://|esson.edu.ru/04/10

Krnaccudukanus XuMHUUeCKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIIECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

https://|esson.edu.ru/04/10

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

https://|esson.edu.ru/04/10

10

[IpakTrueckas padota Ne 1. «Bnusiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaxkuum»

https://|esson.edu.ru/04/10

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOPOJHOM Moka3atene (PH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

https://| esson.edu.ru/04/10

12

OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH.
[TonsiTHe 06 21EKTPOIM3€E PACIUIaBOB U
pacTBOpOB coneit

https://| esson.edu.ru/04/10

13

KontponpHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

https://| esson.edu.ru/04/10

14

MeTaHHLI, HX ITIOJIOXKCHHUE B HepHOHquCKOﬁ
CUCTCMEC XUMHUYCCKUX SJICMCHTOB I[ n.
MeHpeneeBa u 0COOEHHOCTH CTPOCHUSA aTOMOB.

https://| esson.edu.ru/04/10
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OO6mue puznyeckrue CBOMCTBa METANIOB

CrinaBel METALIOB. DNEKTPOXUMUYECKUH P

15 . https.//|esson.edu.ru/04/10
HaIpsHKEHUN METaJIOB
XUMHYEeCKHE CBOMCTBA BAXKHEHIITNX METAJJIOB

16 (HaTpuii, KN, KaJIbINN, MAarHAN, aTFOMUHUAMN ) https.//lesson.edu.ru/04/10
U UX COeIUHEHUN
XUMHYeCKHe CBOMCTBA XpOMa, MEIHU U BX

17 ! poMa, https://l esson. edu.ru/04/10
COEeAUHEHU I
XUMHYECKHE CBOMCTBA IUHKA, JKeJle3a U UX

18 . ’ https://|esson.edu.ru/04/10
COEeIUHEHU I
[IpakTnueckas pabota Ne 2. "Pemenue

19 JKCIIEPUMEHTAIIBHBIX 33/a4 I10 TEME https:.//|esson.edu.ru/04/10
«Metamiasn"
Hewmerannsl, ux nonoxkenue B [lepuoandeckoi

20 CHUCTEeME XMMUYeCcKuX 3jeMeHToB /. 1. https://lesson.edu.ru/04/10
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB
du3znyeckre CBOMCTBA HEMETAIIOB.

21 AmtoTponusi HeMETauIoB (Ha IpUMeEpe https.//|esson.edu.ru/04/10
KHCIIOpoa, cephl, hochopa u yriepoaa)
XUMHUUECKHE CBOIICTBA IaJI0T€HOB, CEPBI U UX

22 . - COP https://lesson.edu.ru/04/10
COEIUHEHUI
Xumuueckue cBoiicTBa azota, pocodpa U ux

23 . » pocodp https://lesson.edu.ru/04/10
COEIUHEHUN
XUMHUUeCKHE CBOIICTBA yrilepoaa, KPEMHHUSI U UX

24 . YIIeposa, kp https://lesson.edu.ru/04/10
COE€AUHEHUH
IIpruMeHeHNEe BaKHEHIITUX HEMETAIIOB U UX

25 p N https://lesson.edu.ru/04/10
COEAUHEHUH

26 O0o001Ienre U cucTeMaTH3alys 3HAaHUHI 110 TEME https://lesson.edu.ru/04/10
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«Hemeraibl». BerunciaeHus 1o ypaBHEHUAM
XUMUYECKUX PEAKIUN U TEPMOXUMHUUYECKHE

pacd€Thl
[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 https://lesson.edu.ru/04/10
"Hemeramasr"»

o8 KonTponsHas paborta no temam «MeTtamib» u 1
«Hemeranb»

29 Heopranudeckne u opraHMuecKrue KACIOTHI. 1 httos:/lesson. edurw/04/10
Heopranwdeckne u opraHmdecKue OCHOBAHUS
AMpoTEepHBIC HEOPTaHUYECKHE W OPTaHUICCKHC

30 coequHeHus. [ 'eHeTrnueckas CBI3b 1 https://l esson.edu.ru/04/10
HEOPraHMYCCKUX M OPraHUICCKUX BEIICCTB
Ponp xuMuu B 00ecIieueHuH dYKOJI0THIECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHUU METUITUHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1 https.//lesson.edu.ru/04/10
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 https.//lesson.edu.ru/04/10

34 XUMHS U 3J0pPOBbE YCIIOBEKA 1 https://lesson.edu.ru/04/10

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacc 6a3oBbiid ypoBenb / Pynsutuc I'.E., ®enpaman @.I'.,MockBa

«IIpocsenienune»2020

* Xumus, 11 knacc 6azoBbiii yposensb / Pynzutuc I'.E., ®enpaman @.I'.,MockBa

«IIpocemenune»2020

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
Xumusa(6a3oBbIitypoBeHb ). Peanuzanmst o6pazoBaHus: METOAMUYECKOE TOCOOUE IS
yuurens / Kasepuna A. A., Iluayruna I'.B.; nog pen.I'. B. [Tuuyrunoii. M. :

OI'BHY «MHcTuTyT cTpareruu passutus oOpazoanus PAO», 2022 81 c.:um.

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://lesson.edu.ru/04/10

https://www.yaklass.ru/

Enunas xosutekius [JOP: [IpeamerHas kosutekius «Xumusi» http://school-
collection.edu.ru/collection/chemistry

3.EcrecTBeHHO-HayUHBIE SKCIIEpUMEHTHI: XuMus. Kosutekiusa Poccutickoro o61meo6pa3oBaTeIbHOTO
moprasa http://experiment.edu.ru

4.Beepoccutickas oiMMIInaza MKoJIbHUKOB 110 xumuu http://chem.rusolymp.ru

5.0praHnuyeckast XUMUs: 3JIEKTPOHHBIN YIEOHUK JIJISI CPEHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru

6.0OCHOBBI XUMUU: BJIEKTPOHHBIN yueOHuK http://www.hemi.nsu.ru

7.OTKpPBITHIN KOJUTemsk: Xumus http://www.chemistry.ru

8./lucTaHIMOHHAS OJIMMITHA/A TI0 XUMUH: TEJIEKOMMYHHUKAITMOHHBIN 00pa3oBaTeIbHBIA
mpoekr http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. /IUCTaHIIMOHHbIE 3BPUCTUYECKUE OJIMMIIHA/IbI 10 xuMuu  http://www.eidos.ru/olymp/chemistry
10.3anuMaresnbHast xumus http://home.uic.tula.ru/~zanchem

11.Knaccudukanus xumudeckux peakiuii http://classchem.narod.ru


https://lesson.edu.ru/04/10
https://www.yaklass.ru/

12.KouTpen — Xumust /iy1s1 Beex: yuebHO-uH(popMmarnonHsiit cait http://kontren.narod.ru

13.Marepuassl kKadenpsl puanueckor u KoJutongHou xumuu K)xxHOTO hesrepanbHoro
yauBepcurera http://www.physchem.chimfak.rsu.ru

14.Meroauka o0yueHust xXuMmuu: caiT kabeaper xumun HITIY http://metnspu.narod.ru

15.HanomeTp: HaHOTEXHOJIOTHYECKOEe coobIecTtBo http://www.nanometer.ru

16.0OHTaliH-CIIPABOYHHUK XUMIYecKux aemenToB WebElements http://webelements.narod.ru

17.IlomyssspHas 6uOIMOTEKAa XUMHYECKHX 3JIeMEHTOB http://n-t.ru/ri/ps

18.Caiit Alhimikov.net: yueOHbIe U CIIpaBOYHBIE MaTepUasIbl 110 Xxumuu http://www.alhimikov.net

19.Caiit Chemworld.Narod.Ru -Mup xumwuu http://chemworld.narod.ru

20.CaiiT « BupryaspHas XuMHYecKas IKoJja» http://maratakm.narod.ru

21.Catit «Mup xumun» http://chemistry.narod.ru

22 XuMuK.py: caiitT o xumuw http://www.xumuk.ru






		2023-09-21T08:58:10+0300
	Колесникова Людмила Викторовна
	Я являюсь автором этого документа




