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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DeaepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTeIbHBIE MPOTPaMMBbl, ¥ OCHOBHBIX NOJOXEHUH «CTpaTrernu pa3BUTHA
BocruTanust B Poccuiickoit @expepanun Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeru 0OydYeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTU IeNeH, COJEp>KaHUs, pe3yabTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peajn3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB NPHPOJbl, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJ0BeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0POBBIO U
IpUpOJHON cpene. Peanusyerca xuMndeckoe oOpazoBaHHe 0O0YYarOLIMXCSl HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUU(UKUA HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
LeJied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro 0O0IIero
obOpazoBanus B Poccuiickoii deaepanum.

XuMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAaeT 0COOYI0 pOJib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXaroleM MUpPE KaK O €IWHCTBE MPUPOJbI U YeIOBEKa, KOTOpoe (GOpMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMOH 4YaCThbI0 MHUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO TpyAa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaKk HayKa cO3MJaTebHas, KaKk Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, 3HEPreTHMYECKOM, MHUIIEBOH, 3KOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS



BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B KHU3Hb COIUYMA,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisifolmMHA  TpeAMeTa «XUMUsD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKU: cCHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEH XMMHMM) U OpraHndeckol xumuu. @opMUpOBaHUE NAHHOW CUCTEMbI 3HAHMM
NPy U3YYECHHUM TMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» COPMHUPOBAHA B TPOTPaMME MO0 XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
yqeOHOro MaTepuaia ¥ OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
OTIPENIETIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHUS OPraHUYeCKUX COEAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHnyeckod XUMHUM TMOJTy4aroT
pazBuTHe CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs TMEepBOHAYATHHBIC
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(akToNOrnuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCs MPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaYEHUE MEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX U METOJI0JIOTUYECKUX IO3UIINH,
IyO’Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKkoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHuN O BaKHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHHH, a TAKKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HMMEIOLIUMU
KYJIbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIOKEHUN XUMHUH, MOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a4ad. B menom coxpepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaaTbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUHN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaloB.

B mutane pemneHus 3amad BOCHHUTAHMS, PAa3BUTHUS M COIHMAIM3ALUU  OOYJArOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEpPKaHUS U TOCTPOEHUS
mpeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHUBEPCATbHBIX YUEOHBIX NEHCTBUN, WMEIOLINX



0a30Bo€ 3HAUEHHE JUIS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEHICHUs Ipo0iIeM, OKUCKa, aHaIu3a U
o0paboTku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEI0BATENLCKOM eI TeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, IpU  OIPENEICHUHU  COJEp)KaTeIbHOU
XapaKTepUCTUKH IeNIel W3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENICHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcs (opMUpOBaHME OCHOB XHMHUYECKOH HayKHm Kak OOJacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIpENICJICHUIO TIeJICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE OTIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IEISIMH M3Y4YEeHHUs NpenMmera «XuMHs» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GopMHUPOBAHHME CHUCTEMbl XUMUYECKAX 3HAHMA KaK BaXKHEUINEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TTOHSTHS,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU
MMOHMMAHHUE CYIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (dopMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHEM XHUMHUYECKOTO DJKCIEPHUMEHTa, COOJI0IEHHEeM TIPaBWJI OE30TacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7ay U3ydyeHus MpeaMera B
MporpaMMe M0 XUMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpeaHero oomiero obOpazoBanus. CerofHss B NpeENoJaBaHUU XUMUU B OoJblleil
CTENEeHH OTAAETCS NPEANOYTECHHE MPAKTUUYECKOW KOMIIOHEHTE CcoJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIONIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEeHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl pPelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3yd4eHHHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4uu, KakK:

ajanrtanus  OOydJaloIIUXcsi K  YCIOBUSM  JUHAMHUYHO  DPa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiemM,
MOMCKA, aHaluW3a M 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeATeNbHOCTH, KOTOpasi 3aHMMAaeT BAa)KHOE MECTO B TMO3HAHUM XMMHUH, a TAKXKe Ui OLEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B



COOTBECTCTBUU C )KN3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHLIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpIKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTH B TIyMAaHUCTHUYECKON HaIpaBJIE€HHOCTH
XAMUHU, ©€ BAXHOW pOJMM B  PEIICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
MMpHUPOAOIIOJIB30BaAHM, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOTUMOCTH OCpPEKHOTO OTHOMICHUS K MPUPOJEC U CBOEMY
3J0POBBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX pCHICHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueGHOM mmane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ oOmactu ((ECTCCTBGHHO-HaquBIG MpEeaAMETBID.

OO1ee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XHMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, cocrapnser 68 gacoB: B 10 u 11 kmacce — mo 34 gaca (1 gac B Henemno)



COAEP/KAHHUE OBYYEHHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuayioB. Teopus cTpoeHUs opraHuueckux coenquHeHuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  knaccudukanuu — opraHudeckux  BemiecTB.  HomeHnkiarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4yecKHuX BEUIECTB M MaTepHajaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MNpoCTeHIne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPEJICTAaBUTENIN AJKEHOB: (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonydueHre CHHTETHYECKOTO KayuyKa U Pe3HHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOJIyY€HUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2ailo02eHUpoO8anus U HUMpOB8aHUs), noiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mepepaboTku HEPTH: TEPEeroHKa, KPEKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsbl, Kojulekuuu «Hep1b» u «Yroab», MoaenpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (U3UYECKHE W
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUAPTHL. DTUJICHIJIMKOIb W TIHWIEPHH: CTPOCHUE, (U3HUYECKHE W
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

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

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAS M YKCYCHAasi KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJbl, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
npuMeHeHue, ouonoruueckas poiib. Dotocunres. pykTo3a Kak U30Mep IITIOKO3BI.

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

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB U MX MpPEBpalleHHil: MPOBEICHHE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA AaMHUHOKUCIOT (Ha TpuMepe IiMiuHA). buonorumdeckoe 3HaveHuUe
aMUHOKUCIOT. [TenTumpl.



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

OKCIIepUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CpPEIHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBA3H.

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

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO, 00BEM, arperaTHoe COCTOSIHWE BEUIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE TOPOIbI, MOJIE3HBIE UCKOTIaeMbI€, TOIUIUBO, 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 YPOBHH, MOJYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeieneHus ICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos . .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MeHnneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKas CBsI3b. BHIbI XUMUYECKOW CBSI3M (KOBaJ€HTHas
HEMoJIApHasl U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATUOHBI U AHUOHBI.

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

[lonsiTie o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 101
BEILECTBA B PaCTBOPE.

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

Xumunueckass peakius. Kinaccupukanuss XUMHUYECKHX pPEaKIMM B HEOPraHUYeCcKOW U
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HA COCTOSIHUE XMMHYECKOTO PpAaBHOBECHSL.
[Tpunnun Jle HlaTense.

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

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCNEpPUMEHTAIBHBIE METOJbI M3yYEHHUs BEHICCTB M WX NPEBPAIICHUN: TEMOHCTpAIUs
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71a0b0paTOPHBIX OIBITOB (pa3jokeHHe MEePOKCHAA BOJOpPOJa B NPHUCYTCTBHM KaTalu3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUN, B TOM YHCIE TEPMOXUMUYECKUE 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 CBONUCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

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

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUHA psAJl HAMpPsDKEHUH
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.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIC
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 BEIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO  TOJYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUIECKHNE U MUHEPAJIbHBIC YI0OpEHUSI.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIIeH M HeOpraHUYeCKOW XUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMoOaKTUBHOCTh, MOJIEKYJa, PHEPT€TUYECKUN ypOBEHb, BEIECTBO, TEIO, 00bEM, arperarHoe
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 IOPO/IbI, MOJIE3HBIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS OOYYarOIIUMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXCsi PYKOBOJICTBOBAThCSl B CBOEH AEATEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHMS NpeaMeTa «XUMHs» JOCTHTalTCs B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXXJJaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U MpaBUJIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUYECKOW JESTeNbHOCTH OOydarolluxcs [0 peaau3aliu
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 IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAyKH €CTh Pe3yJbTaT JUIMTENbHBIX HaOII0JCHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUHY O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOW 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 TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U HKHU3HH JIIOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUJIAX 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 IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUM;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaan3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

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

MMOHUMAaHHUS TI00aLHOTO XapakTepa SKOJIOTHYECKUX MPOOieM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTHKH;



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 CoOXpaHeHUs PUPOJTHOTO PABHOBECHS,;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
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,
HCIO0JIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYyaeMble 3HAHMS 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 BBHIBOJIOB;

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 TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIIeHayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIC y4eOHbIe JICHCTBUS (To3HaBaTENbHBIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIEe YyueOHBbIC NEHCTBUS B TO3HABATENBLHOU U
COI[MAIbHON MPAKTHUKE.

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

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH JIJIS KiIacCU(DUKAIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpPaBHCHHE XHMHUYECKOW pEaKIuu — TMpPUH pEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUUYCCKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO PA3IMYHBIX BUIAOB M (OPM TMPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHSTh MeEXMpeaMeTHbIe ((U3MuecKkue M MaTeMaTH4ecKhe) 3HaKH U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOi TEMbI B XOJ€ AUAllOTa W/WIM TUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XHMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAaHUI ITyTEM COTJIACOBAHUS TO3UIIHMIA B X0/1€ OOCYKICHHS M1 0OMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ ACWCTBUM MPHU BHIIOJHEHUM YYEOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJAbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'paMOTHOCTH, HEOOXOIUMOW Maiist
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIeKTpOHHAst 000JI0YKa aTroma, MOJIEKyJia, BaJIeHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIINa, pajuKan, H30MepHUs, U30MEpbl, TOMOJOTHYECKUN pAll, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. bByrnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJb30BaHUH BaXKHEUITUX OPraHUYECKHUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCJIOPOJ M  a30TCOAEpKallMe COEAUHEHUs, BBICOKOMOJEKYISIPHbBIE



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (pyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

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

c(OPMHUPOBAHHOCTh YMEHHUSI TMPHUMEHATH TOJOKEHHUS TEOPUU CTPOCHUS OPTaHUYECKHUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHAE CBOMCTBA TUITUYHBIX MPEICTABUTENEH PA3IMYHBIX KIIACCOB OPTaHUYECKHUX 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, LeJUII0JIo3a, aMHUHOYKCYCHas KHCIIOTa), WJUIFOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HegTb, MPUPOMHBIA Ta3, yroiyib), CIOCOOBI MX MEPEPadOTKHM W MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WU MPOJAYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHUe, OKCICPUMEHT, MOJICJIMPOBAHKUE), HKCIOJIB30BAaTh CHCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKE IIPaBUiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMUMHUYECKOTO DKCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKIHUi U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MH(popMarun, IHTepHeT U 1pyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OPraHMYeCKUX BeILIecTB, MOHMMAass cmbica mnokazatens IIJK, mosiciaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB M XMMUYECKHX SIBIICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass W HEOpraHuyeckas XUMUSD)
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHH B TO3HAHWUW SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TPaKTUYECKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJIIPHBIM O0OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJUTHYECKAS JUCCOIMAIMS, OKUCIUTENh, BOCCTAHOBUTEIH, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUS SHEPTUU MPH XUMHYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BKHEHIINX HEOPTraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YEIO0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCIBIN Ta3, aMMUak, TaméHas W3BECTh, Heralm€Has W3BeCTb, MUThEBAs COJa, MUPHUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOIHAs) B COCIMHEHUSX, TUIl KPHUCTAJUIMYECKOW PEUIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMPEeNEHHOMY KIIAcCy/TpyIIe cCoeMHEeHUN (TPOCThie BEIECTBA — METAILIIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3HUPYIOUIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJIB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOMTANN», «IHEPreTUYCCKUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATH) OOIMIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XUMHUUYECKUE PEAKIIUH IO Pa3INnYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€éHHbIE YpaBHEHHUS peaklUuil MOHHOIO OOMEHa, yUUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

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

C(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOHN pEaKkIHUu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIUIEHHOTO MOJYYEHUs! CEPHOW KHUCIOTHI, aMMHaKa, a TaKkke c(hOPMUPOBAHHOCTb
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHH TIa30B IPU XUMHUYECKUX
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 COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IpPaBUia MOJIb30BAHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATb U BBINOJHATH XUMHUYECKMH HKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUH, peaklMM HOHHOrO OOMEHa, KayeCTBEHHbIE PEaKLUU 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 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
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,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYHMKanuu, MHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOIHON cpenbl, 0OCO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAAX MO3HAHUS BEIECTB U XMMUUECKUX SIBJICHUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEeYHyl0 cucteMy oOo3HadeHnuid JI. bBpaling 18 3anMcu  XUMHUYeCKUX — (OpMYyIL.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannuecko xumun. Teopus
. bubnuorexa [JOK
1.1 CTPOCHHUS OPTaHNYECKUX COCTMHEHUH A. 3 0 0
https://m.edsoo.ru
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKaHbI 2 0 0
pel e HOPOA https://m.edsoo.ru
59 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 0 1 bubnuoreka [JOK
' aJIKaJECHbI, aJIKUHBI https://m.edso0.ru
bu6mmoreka [JOK
2.3 ApoMaTHYEeCKHE YTIE€BOI0POIbI 2 0 0
P A HOPOR https://m.edsoo.ru
54 [IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 3 1 0 bubnnoreka [JOK
' ux nepepaboTka https://m.edso0.ru
Utoro no pazneny 13
Paspnen 3. Kucsiopoacoaep:xamnue opranu4ecKkue CoeAUHEHNs
bubnunoreka [JOK
3.1 Cruptsl. DeHon 3 0 0 B
https://m.edso0.ru
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 0 1 bu6mmoreka [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Crnoxnble 3¢upsl

https://m.edso0.ru

bu6mmoreka [{OK

33 YraeBo 3 https://m.edsoo.ru
Hroro mo paznmeny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmmorera [JOK

https://m.edsoo.ru

Wroro mo pazueny 3
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS

5.1 [Tnactmaccel. Kayayku. Bonokna 2 ft?rinlpll ;f:(;:)g r(aK
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
bubmmoreka [{OK
1.1 u Ilepuorueckasi cucTeMa XUMHYECKAX 3 0 0
https://m.edso0.ru
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 4 0 0 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru
bubmunoreka IJOK
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 nommoreka L{
https://m.edsoo.ru
bu6mmoreka [IOK
Hroro mo pasaen 13
pasieiy https://m.edsoo.ru
Pa3znen 2. Heoprannuyeckasi Xummusi
bu6 e OK
2.1 Meramist 6 0 1 nomorexa I
https://m.edsoo.ru
bu6 e OK
2.2 Hemeramner 9 1 1 nommorexa 11
https://m.edsoo.ru
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5 0 0 bu6mmoreka [JOK
' BeIllECTB https://m.edsoo.ru
bubmuoreka [JOK
Utoro no paszmen 17
pasieiy https://m.edsoo.ru
Pasznen 3. Xumusd H :KN3HL
b K
3.1 X¥UMHA U )KU3Hb 4 0 0 nomoreka LO

https://m.edso0.ru
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTtpoJsb
HbIE
padoTbI

Bce
ro

IIpakTHyec
KHe
padoTbI

JlaTa
H3yUeH
usi

DJeKTpoHHbIe NN(POBbIe 00pa3oBaTebHbIE PeCypChl

[Ipeamer
OPraHu4eCcKou
XUMUH, €€
BO3HUKHOBEHHE,
pa3BHUTHE U
3HAYEHUE

Pezentamnus mallpesentanus (MHO®OYPOK):
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-
klass-4554865.htmlunas

Teopust crpoeHust
OpraHUYECKUX
coequHeHu A. M.
bytneposa, e€
OCHOBHBIE
MOJIOKEHUS

Buneoypok (MaTEpYpOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka

[IpencraBnenue o
Kiaccuukanuu
OpPraHUYECKUX
BEIIECTB.
Howmenkiarypa
CHCTeMaTU4YecKast
Y TPUBHAJILHBIC
Ha3BaHMA
OpraHUYEeCKUX
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BCIICCTB

AJKaHBI: COCTaB U
CTpPOEHHE,
TOMOJIOTHYECKHI
pAan

[Ipesenranus: https://infourok.ru/prezentaciya-po-himii-stroenie-
atoma-ugleroda-klass-271196.html

MeTtaH 1 3TaH —
MIpOCTEMNIINE
MPEICTaBUTENU
aJIKaHOB

(Lludposas 6udnamnoreka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article

AJIKEeHBI: COCTaB U

Buneoypoxk:http://school-collection.edu.ru/
VYpox(AKIIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-

CTPOEHHE, 6898889 Buneoypoxk

CBOMCTBA (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-
izomeriya-i-fizicheskie-svoystva

OTWIEH U

MIPOTHMIICH — Ypok (ILludporas 6ubaunoTeka):https://app.onlineschool-1.ru/10-

npocTeuie klass/himiya/nepredelnye-uglevodorody-alk/article Ypox

MIPEACTaBUTEIH (POII):https://resh.edu.ru/subject/lesson/5412/

AJIKCHOB

IIpakTuueckas

pabora No 1. i )
[Tpezentauuss (MHOOYPOK): https://infourok.ru/prezentaciya-

«Tonyyenue - S
na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html

STHJICHA U

HU3yYEHUE €0
CBOWCTBY

Buneoypok: http://school-collection.edu.ru/

AJKaaueHBbl.
byranuen-1,3 u

[Tpezentauust (MHOOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-alkadieny-10-klass-4636620.html Ypox
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METHJIOYTaJEH-
1,3. [lonyyenue
CHHTETHYECKOTO
KaydyKa U Pe3HHBI

(Iudposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

Briuucienus no

Buneoypok

10 YPaBHEHUIO (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
XUMHAYECKON klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-
peakuuu nepredelnye-uglevodorody

Buneoypok
Apenbl: OeH3011 U (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

11 TOJIYOJL. klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
ToxcuuHOCTH himicheskie-svoystvaYpok (Lludgpoas
apeHOB oubmmoTeka):https://app.onlineschool-1.ru/10-

klass/himiya/aromaticheskie-uglevodorody-il1/article
I'eneTnueckas ) )
— [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-

geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-

12 YHICBOLOPOAOB, 1540148.html Buaeoypoxk: http://school-collection.edu.ru/ Ypok
FIpHHAIENATIIX (Lludpoas 6mbmmoTeka):https://app.onlineschool-1.ru/10-

K PASTHAHBIM klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
KJlaccam

[Ipupoaueie

WCTOYHUKHU

YIJI€BOOPOJOB: [Tpezentauus (MHOOYPOK):https://infourok.ru/prezentaciya-
MPUPOIHBIN Ta3 U po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-

13 MIOMyTHBIE 2294230.html Buneoypoxk: http://school-collection.edu.ru/ Ypox
He(TSHbIE ra3bl, (Indposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
HeDTH U klass/himiya/prirodnyj-gazl/article

MIPOAYKTHI €€
nepepaboTKu
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[Ipuponusie
HUCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOJIHBIN a3 u

Buneoypoxk: http://school-collection.edu.ru/ Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-

14 0 e
Eegﬁie . 6899731 Vpox (Lludposas
’ o6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
He(Th U . -
. sposoby-eyo-pererabotkil/article
MPOAYKTBI €€
nepepadoTKu
KonTposbHas
15 pabora 1o
pazneny
«YTIeBo10pOabD)
TpesienbHbIe Hpef«;el_{_Taunﬂ (I/IHC.DQYPOK): https://infourok.ru/prezentaciya-
po-himii-na-temu-spirtiklass-298155.html Buaeoypoxk:
OJIHOATOMHBIE i
. http://school-collection.edu.ru/ Ypok
16 CIIUPTHI: METAHOJI o )
o YTAHO (AKmnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
Boobo 'Haﬁ CEA3E 6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-
roper 6569756
AJIKUHBI: COCTaB U
0COOEHHOCTH
CTpOEHHUS, (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
17 TOMOJIOTHYECKHIA temu-alkini-klass-1243319.html Ypoxk (Ludposas
psn. AneTuineH — oubmmoTeka):https://app.onlineschool-1.ru/10-
MPOCTEUIINI klass/himiya/alkiny/article
MIpe/ICTaBUTENb
AJIKHOB
18 MHoroaroMHbIe [Tpezentanust (MHOOYPOK):https://infourok.ru/prezentaciya-

CIIUPTHI:

po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
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STHJICHTJIUKOIb U
TIIULEPUH

Buneoypoxk: http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-
spirtov-i-fenolov Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article

@DEHOJ: CTpOEHHUE
MOJIEKYJIBI,
¢buznueckue u

IIpesenrtanus: https://infourok.ru/prezentaciya-po-himii-fenoli-

19 klass-1535601.html Buaeoypok: http://school-collection.edu.ru/
XUMHUYCCKUEC
. Vpox (Ludposas 6ubmuoTexa
CBOWCTBA,
IMPUMCHCHUC
. [Tpesentauus (MHOOYPOK):https://infourok.ru/prezentaciya-
AJbIeTuab!: ... L .
(bopMATBAErHA 1 po-hlml|-aldeQ|d|-|-keton|-klass-1_535664.html
20 ALCTAE ICTHIL Buneoypok:http://school-collection.edu.ru/
Ateton Ypox(}IKnacc):https_://www.vaklass.ru/p/_himiia/lO-kIass/aIdeqidv-
ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
OIHOOCHOBHEIE
npeaebHbIC
21 KapOOHOBBIE Ypok (ILludporas 6ubaunoTeka):https://app.onlineschool-1.ru/10-
KHUCJIOTHI: klass/himiya/karbonovye-kisloty/article
MypaBbUHAS U
yKCyCHas
IIpakTuueckas
pabota Ne 2. Buneoypok
22 «CaolicTBa (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
pactBopa klass/karbonilnye-soedineniya-karbonovye-Kisloty/primery-zadach-
YKCYCHOI po-himii-spirtov-aldegidov-i-karbonovyh-kislot

KHUCJIIOTBI»
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CreapuHoBas u
OJICMHOBAs
KHCJIOTHBI, KaK

[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-

23 MIPEACTABUTENH vysshie-karbonovye-kisloty-10-klass-5542540.html
BBICIIIMX Buneoypok:http://school-collection.edu.ru/
KapOOHOBBIX
KHCIIOT
[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-
Mpbina kak conu - .
po-himii-na-temu-milo-klass-841231.html4Bueoypoxk:
BBICIIINX
https://youtu.be/2gggOIQf5we Ypoxk
24 KapOOHOBBIX .
CUCIOT. HX (POIII):https://resh.edu.ru/subject/lesson/5952/ Ypox
Moo e’e elicTBIe (AKJTACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-
e efiry-i-zhiry-6850158/myla-sms-6876211
CrnosxHbIe 3(UpPBI
KaK MPOU3BOJHbBIC i
VYpox (LHudposas 6mbmmnoTeka):https://app.onlineschool-1.ru/10-
25 KapOOHOBBIX . A ) -
klass/himiya/slozhnye-efiry-zhiry/article
KUCHOT. ['uaponus
CIIOXHBIX 3()UpOB
XK :
o I;II);’;HZI:ISII;OHHB’ (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
26 6§0H0mqecéaﬁ klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry Ypok
(POII):https://resh.edu.ru/subject/lesson/5952/
POJIb KUPOB
VYrieBodsl:
COCTaB,
KI1accupuKaIus. IIpe3entauus :https://infourok.ru/prezentaciya-po-himii-na-temu-
27 Baxneinmue uglevodi-klass-1962863.html Buneypox:http://school-
MIPEICTaBUTEIIN: collection.edu.ru/
TIII0K034,

pykrO3a,
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caxapo3sa

Kpaxman u
LEJUII0JI03a KaK

Ypox (POII):https://resh.edu.ru/subject/lesson/5413/start/150714/

28 [IpezenTtanus (MH®OYPOK): https://infourok.ru/prezentaciya-
MIPUPOIHBIE T -
po-himii-polisaharidi-klass-908646.html
HOJII/IMepI)I
KontponbHas
pabora 1o
pazneny
29 «Kucnopoaconep
Karmue
OpraHHYeCcKUe
COCOUHCHUSD)
AMWHBI: Buneoypox ] )
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
30 METHIaMUH U . . L . ) .
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-
aHUIAH P X
i-fizicheskie-svoystva
AMIHOKHCIOTEI
Kak aMmdoTepHbIe
OpraHn4ecKue Buneoypok: http://school-collection.edu.ru/ ITpe3entanus
31 COEJIMHEHUS, UX (MH®OYPOK):https://infourok.ru/aminokisloti-prezentaciya-k-
OMOJIOTHYECKOE uroku-klass-815105.html
3HAYECHHE.
IlenTuael
benku xak .
Buneoypok: http://school-collection.edu.ru/ ITpe3entanus
MIPUPOTHBIC ) . L
32 BLICOKOMONEKVIS (MH®OT'OPO/):https://infourok.ru/prezentaciya_po_himii_na_te
YIP mu_belki_10_klass-557089.htm
HBIE COSTUHEHNS
33 OcHoBHbIE [Tpezentauust (MHOOYPOK):https://infourok.ru/prezentaciya-

IIOHATHUA XUMHUU

po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
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https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
http://school-collection.edu.ru/
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html

BBICOKOMOJIEKYJISIP
HBIX COCIMHECHUN

Buneoypoxk:http://school-collection.edu.ru/

OCHOBHBIE
METO/Ibl CUHTE3A

[Tpesentauust (MHOOVYPOK): https://infourok.ru/prezentaciya-

34 BBICOKOMOJICKYJISIP 1 o o s Fnl B o
HBIX COCIMHEHHH. a-lemu-voloKna- .ntml Buneoypok: http://school-
collection.edu.ru/

IInacT™maccsl,
Kay4yKH, BOJIOKHA

OBIIEE

KOJIMYECTBO 34

YACOB I10

[TPOI'PAMME



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KVIACC

KoanuecTBo yacon Jlara
Ne DJIeKTpOHHbIe LN poBbIe
/i Tema ypoka Beero Kourpoabuble | [IpakTuyeckue | H3Y4YeHH 06pA30BATENBHBIE PECYPChI
padoThI padoTsbI A
XUMUYECKUH dJIeMEHT. ATOM. bu6mmoreka [IOK
DneKTpoHHAs KOHPUTYpaIus 1 0 0 https://m.edsoo.ru/00ada6bcbubmuorexa
aTOMOB ITOK https://m.edsoo.ru/00ada342
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHUYeCKnX deMeHToB J1. 1. 1 0 0 https://m.edsoo.ru/00ada96e
MenneneeBa, UX CBS3b C bubnuorexa [JOK
COBPEMEHHOM TEOpHUEN https://m.edsoo.ru/00ada824
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX
3JIEMEHTOB U UX COCAUHEHUN
10 Tpynnam 1 IepHoIaM.
3HaYCHHE MTEPUOTUIECKOTO 1 0 0
3aKOHA U CUCTEMBI
XUMHUYECKuX dnnemeHnToB J[. M.
MeneneeBa B pa3BUTUU
HayKu
CTpOGHI/Ie BEIIICCTBA. Buoauorexa ]_[OK
XyMH4YECcKas CBA3b, €€ BUIBL, https://m.edsoo.ru/00adac34
MeXaHU3Mbl 00pa30BaHUs 1 0 0 bubnuoreka [IOK

KOBAJICHTHOM CBSI3U.
Bopoponnas cBs3b

https://m.edsoo.ru/00adaab9bubanoreka
IHOK https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ada6bcБиблиотека
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9Библиотека
https://m.edsoo.ru/00adaab9

BanenTHOCTb.
DIEeKTPOOTPULIATEIIEHOCTb.

5 Creleunp OKUCIEHUS bubnmorexa LOK
) https://m.edsoo.ru/00adaab8
BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS
[TonaTHe 0 AUCIIEPCHBIX
cucreMax. VICTHUHHEIE U
6 KOJUIOWIHBIE PACTBOPEI bubmorexa LOK
p PRI https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIecTBa B
pacTBope
Knaccudukanus n
HOMEHKJIaTypa bubnuorexa [JOK
7 HEOPraHWYECKUX COCIMHEHUM. https://m.edsoo.ru/ff0d664e
I'eneTnueckas cBs3b bubmmoreka [IOK
HEOpPraHWYECKUX BEUIECTB, https://m.edsoo.ru/ff0d67ca
Pa3IMYHBIX KJIACCOB
Knaccudukanus xuMmuaeckux
. N bubnuorexa [JOK
peaKkuuii B HEOPraHUYECKOU U
o https://m.edsoo.ru/ffOdfee2
OPraHN4eCcKO XUMHUH. 3aKOH
8 COXpaHEHUs MAacChHI BEIIECTB; bubmorexa HOK
P B ’ https://m.edsoo.ru/ff0d3f34
3aKOH COXpaHEHUS U
P bubnuoreka [JOK
TIpEBPALICHHA SHEPTIUL TIpH https://m.edsoo.ru/ff0d3b88
XUMHUUYECKUX PEAKIUAX
CKOpOCTh peaKIIni.
9 06 I;TI/IMLIP; €aKIUU Eubmorexa HOK
p p ’ https://m.edsoo.ru/00adbe9a
XHUMHUYECKOE PaBHOBECUE
IIpakTuyeckas padora Ne 1.
bubnmoreka 11
10 «BnusiHuE pa3nUuHBIX

(akTOpOB Ha CKOPOCTh

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUUYECKON PEAKIIUN»

DNEeKTPOIUTHYECKAS Bubmaorexa [TOK
https://m.edsoo.ru/00adcd68
nuccormanud. Ilonsgrue o
bu6mmoreka [IOK
pozopozHoM nokasarexe (pH) https://m.edsoo.ru/00add5d8

11 pactBopa. Peakiiu nOHHOTO o :

o6Mera. THAPOMS bu6mmoreka [IOK
MeHa. [ 'maponu
P https://m.edsoo.ru/00add8b2
OpPraHHYECKUX H Bubmiorexa [OK
HCOPTaHWICCKIX BELICCTR https://m.edsoo.ru/00add8b2
OKHCIIUTETBHO-

12 BOCCTAHOBUTEIIbHBIE PEAKIIAH. bubnuorexa [JOK
[TonsiTre 06 anexTponn3e https://m.edsoo.ru/00adb076
pacIuiaBoB U PacTBOPOB COJICH
KonTtponsHas padoTa no

13 paszneny «Teopernueckue
OCHOBBI XUMHH
Mertaibl, UX TOJIOKCHHE B
[Tepuoanueckoii cucreme
XUMHUYECKUX 3jeMeHToB [[. U Bubmrorexa ITOK

o https://m.eds00.ru/00ae103e

14 MeneneeBa 1 0COOEHHOCTH

. O6me bu6moreka [IOK
CTPOCHHUS aTOMOB. u
p _ B https://m.edso0o.ru/00ae103e
(u3uYecKue CBOMCTBA
METaJJIOB
CruiaBbl METAJLIOB.
15 ODJIEKTPOXUMHUUECKHI PSI Eubmorexa HOK
p . p https://m.edso0.ru/00ael1156
HaMpsKEHUH METaJIOB
XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

16 BaXKHECHIIINX METAJIOB https://m.edsoo.ru/00ae14b2

(HaTpuit, Kanuii, KaJabIUii, bu6mmoreka [JOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2

MarHuii, aJroMUHUI) U UX
COCIMHEHUI

https://m.edsoo.ru/00ael5e8

XHUMHUYECKUE CBOMCTBA XpOMa,

17 N
MEOAN U UX COCAMHCHUUN
bu6mmoreka [IOK
https://m.edso0.ru/00ae1d86
bu6morteka [IOK
UMIUCCKIE CBONCTEA LHKA https://m.edso0.ru/00ae35e6
18 Hv ’ bubGmuorexa IIOK
KEIIE3a M X COCHMHCHUH https://m.edso0.ru/00ae1d86
bu6moreka [IOK
https://m.edso0.ru/00ae35e6
[TpakTrueckas padota Ne 2.
19 "Pemenue bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 3a7a4 10 https://m.edsoo.ru/00ae3de8
TeMe «MeTaie»"
HemeTtamnel, X M0JI0KEHHE B
[Tepuoanueckoii cucreme
bu6moreka [IOK
20 XUMHYECKUX aemeHnToB Jl. W.
https://m.edsoo.ru/00adeea6
MenzeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
® . bubnuoreka [JOK
W3UYECKHUE CBOMCTBA
https://m.edsoo.ru/00ade64a
HEMETAJIJIOB. AJIIOTPOTIHUS
21 HEMETaIJIOB (Ha mpUMepe bubmmorexa [JOK
p(b (II: https://m.edsoo.ru/00adf68a
KHCIIOpoJa, cepsl, hochopa u Bu6miorexa LIOK
yriieposia) https://m.edsoo.ru/00adfd9c
22 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c

TaJIOr€HOB, CCPbI U UX

https://m.edsoo.ru/00addfe2

COCTMHCHU I bubmmoreka [{OK
https://m.edsoo.ru/00adea28
bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

23 XHUMHUYECKHEe CBOMCTBA a30Ta, bu6mmoreka [IOK
dbocodpa u uX coeTMHEHUI https://m.edsoo.ru/00adf68a

bu6moreka [IOK
https://m.edso0.ru/00adfc20
bu6moreka [IOK

X MIHECKIC CBONCTRA https://m.edsoo.ru/00adfd9c

24 yriaepoJia, KpeMHHUS U X Bubamorexa [IOK

. https://m.edsoo.ru/00adfebe

CoCHIHEHIH Bu6smoreka [JOK
https://m.edsoo.ru/00ae080a

o5 [IpumeneHne BaXKHEUIINX
HEMETAJIJIOB ¥ X COCTMHCHUI
[IpakTuueckas padota Ne 3.

26 «Pemenue bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 110 https://m.edsoo.ru/00ae0bf2
teme "Hemeramis"»

O06o0011IEHNE U

CUCTEMaTH3aIUs 3HAHUH 110

97 teme «Hemeramnsy. bubnuoreka [JOK
Brluucnenus no ypaBHeHUSIM https://m.edsoo.ru/ff0d4790
XUMHYECKUX PeaKIHii U
TEPMOXUMHYECKHE PACUETHI

)8 KonTponrHas pabota 1o bubnuorexa [IOK

TeMaM «MeTaJb» 1

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/00ae0e18

«HemeTamuis»

29

Heoprannueckue u
OpraHUYECKHUEe KUCIIOTBHI.
Heoprannueckue u
OpraHMYeCcKUe OCHOBAHUS

30

AmpoTepHbie
HEOpraHW4YEeCKue u
OPraHUYeCKUE COCTUHEHUS.
I'enermueckas CBI3b
HEOpPraHWYECKUuX 1
OPraHNYeCKUX BEIIECTB

31

Ponp xuMuu B o0ecieueHun
9KOJIOTHYCSCKOH,
SHEPreTUYECKOM U MUILEBOI
0€30MacHOCTH, Pa3BUTHHU
MEIUITUHBI

32

[IpencraBnenus 06 oOmMX
HAyYHBIX TPUHIIHATIAX
MIPOMBIIIIJICHHOTO MOJTy4SHUS
Ba)KHEHIIINX BEILIECTB

33

Yenosek B MHUPEC BEIIECCTB U
MaTCcprajioB

34

XuMus u 3A0POBLEC YCIIOBCKA

35

Ypok 0bob6ueHus.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

35




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

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

* Xumus, 11 xknace/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o0miecTBo «M3matenbeTBo

«HpOCBCI_HeHI/Ie»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

Xumus, 10 kmace/ IN'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocBenienue»
Xumus. Tematndeckue Tecthl 15t moaArotoBku k I'MA — 9. B.H.JlopoHbkuH,
A.T".bepexnas

[Toypounsbie pa3padoTku o xumuu B 9 knacce ['opkoenko M.IO.
COopHUK 33724 ¥ YIIPAKHEHUH MO0 XUMHHI0 XoMueHko M.T'.

VYyebnuk Pymsutuc I'.E., ®enpaman @.I'. Xumusa. Heopranuueckas xumus. 9
Kkiacc. Mockaa, [Ipocsemenue, 2014r

I'a6puensa O.C. OctpoymoB N.I'. Opranndeckast XumMus B
TecTax,3ajavax, ynpaxknenusax. 10 kmacc.

AntomuH A.D. X."N3aaTenbcTBO DKeMO". XUMHUS TEOPHUS U MPAKTUKA.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

bubaunoreka IOK https://m.edsoo.ru

[Mpesenranus (Muadoypoxk) https://infourok.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru






