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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma mo XMMHM Ha YpOBHE CpPEIHEro oO0IIero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUs (enepanbHOW 00pa3oBaTENbHON MPOrPAMMBI CPEIHETO
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DeaepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO mpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, H OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTHA
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.) u ¢ yuerom npukaza Munnpocsernienus: Poccun
Ne 704 ot 09.10.2024 “O BHeceHUM H3MEHEHHUH B HEKOTOpble NpHUKa3bl MuUHHCTEpCTBA
npocsenieHuss Poccuiickoit  @exnepanuu, Kacaromuecss (QenepalbHbIX  00pa30BaTEIbHBIX
MporpaMM HavyajabHOTO OOIIEro oOpa3oBaHUs, OCHOBHOTO OOIIEr0o OOpa3oBaHUS U CPEIHETO
00111ero 00pa3oBaHUY.
OCHOBY MOAXOMIOB K pa3pabOTKe MpOTPaMMBI 10 XWMHUH, K OINPENEIICHUI0 OOIIel CTpaTerdu
00y4eHHsl, BOCTIUTAHUS M Pa3BUTHUS OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUSD»
g 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHLENTyainbHbIe nosoxernus @I'OC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMS, PE3yabTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON

OpraHW3alliM, SBISICTCS HEOThEMJIEMOW dYacThlo WX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIOIIMM STalloM pPEaTU3allid Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITIOYECBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO 0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB TPHUPOABI, (OPMHUPOBAHUS MHPOBO33PEHHUS M OOMICH KYIbTYphI
YEeJIOBEKa, a TaKXe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
NPUPOIHON cpene. Peanusyercss xumMmuueckoe o0pa3zoBaHrne 0O0yJarOIIMXCsl HA YPOBHE CPETHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOTO OIpPEJCIICHBl B MporpaMMe MO0 XHMHH C Y4E€TOM CHenuduKH HAyKd XUMUHU, €8
3HAYCHMS B TIO3HAHUU MPUPOJII U B MAaTEPUATBHOMN JKU3HU OOIIECTBA, a TAKKE C YIETOM OOIIMX
1ejael W IMPHUHIMIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoii deaepanum.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIPaeT 0COOYIO pOJib B COBPEMEHHOM
IUBWIM3AIMY, B CO3JaHMHM HOBOW 0a3bl MaTepuaabHON KyabTypbl. OHAa BHOCHT CBOW BKJIaJ B
(hopMupOBaHUE PAIMOHATHLHOTO HAYYHOTO MBIIUJICHHS, B CO3/IaHHE IIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarolleM MUpe Kak O €IUHCTBE MPUPOJIBI U YeIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHHMMAHHUS BELIECTBEHHOTO COCTaBa OKPYKAIOILIEro MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJAEWCTBYST C JAPYrUMH €CTECTBEHHBIMU HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOW YacTbl0 MHUPOBOHM KyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOIO Tpyda U
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XUMHS Kak HayKa CO3MJaTellbHas, KaKk HayKa
BBICOKMX TEXHOJIOTUH HampaBieHa Ha pelIeHHe MIO0AlbHBIX MPOOJIeM YCTOWYHMBOTO Pa3BUTHUS
YeloBEYEeCTBA — CHIPbEBOM, HHEPreTHUECKOM, MHINEBOM, JKOJOTHYECKOW Oe30MmacHOCTH U
OXpaHbI 3[I0POBBSL.

B cooTtBercTBMM ¢ OOmIMMHU IENSIMH M TPUHLUNAMHU CpelHero ooiiero oOpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb W3YYEHHsI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaromIMXCs, HEOOXOIUMYIO UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCICUTHOTO BKIIOUEHHUS B KHU3Hb COIUYMA,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisifolMMHA  TIpeAMeTa «XUMUsSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudeckasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKU: cCHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEH XMMMM) U OpraHndeckol xumuu. @opMupoBaHUE JAHHOW CHCTEMbl 3HAHUUN
NP U3YYCHUH TMpeaMeTa o00ecleuynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTO000pasus
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yueOHOro MaTtepuasnia U OOyCIIOBJIEHa HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha
OTIPENIETIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUHU BEIIEeCTBa
paccMaTpUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHMH. B Kypce opraHmueckod XMMUHU TOJydaroT
pazBuTHe CcHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYATILHBIE
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
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs TEOPETUUYSCKUNA Marepuan Hu
(akToNOrnuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XUuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE MEPUOJNYECKOTO 3aKOHA C OONIETEOPETUYECKUX U METOAOJOTMYECKHUX MO3HUIHM,
IyO’Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKkoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BaXXHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKUHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HMMEIOLIUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pAacKpbIBAIOT €€ poJib B IIO3HABATEIBHOW U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOIemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (MIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaaTbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IMPUPOIHBIX SIBJICHUH MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXaAy HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane perneHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3ANNU  OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaloT (HOPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOMINX
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0a30Boe 3HAUEHUE JUTSI PA3IMYHBIX BHJIOB JIESTEIBHOCTHU: PEUICHUs TPOoOIeM, MONCKa, aHAIn3a |
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 00IIEro 00pa3oBaHMs, TaK U
HAa ypOBHE cCpeaHero oOmero oOpa3oBaHUS, TPU ONPEACICHUH COACPIKATEIHbHOM
XapaKTepUCTUKH IeNIel W3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENICHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaéTcs (POpMUpOBAaHME OCHOB XHMHUYECKOM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEILHOCTH YENOBEKAa M KaKk OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICJICHUIO TIeJICH N3yUeHHsI IPeIMeTa SBISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IEISIMH M3Y4YEeHHUs NpenMmera «XuMHs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GopMHUPOBAaHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaXKHEUINEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFOUYEBBIC TTOHSTHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAaHHUE CYITHOCTH JIOCTYIMHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEICTABICHUI O HAYYHBIX METO/axX IMO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUIECKOHN U
MMOBCETHEBHOM KH3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOMIOJIEHHEM TIpaBMWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, copepkarenpHasi XapakTepUCTUKA LieJel U 3a7a4 U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpeaHero oomiero obOpaszoBanus. CerofHss B NpENoJaBaHUU XUMHUHU B OoJblIei
CTENeHH OTAAETCS NPEANOUYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOydyeHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMHU aKTUBHOTO MOJYYCHHsI 3HAHUN M NPUMEHEHUS MX B PealbHOM JKU3HU JUISl pPelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4uu, KakK:

ajanrtanus OOydaloluMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

¢dopmupoBaHue y OOYYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEpCAIbHOE 3HAUCHHE JJIS PA3IMYHBIX BUAOB JEATEILHOCTH: PEeLIEHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HHPOpPMALMU, HEOOXOOUMBIX JUIsI MHPUOOPETEHHs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIMHA HKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUUECKUX MPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH

oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENILHO TMPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
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COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIb30BAaTh COBPECMCHHBIC I/IH(bOpMaLII/IOHHBIG
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

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

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHU, €€ BaXHOW pOJM B  PEHICHWH IIOOANBHBIX TMPOOIEeM  PalUOHAIBHOTO
IIPUPOJOIOJIB30BaHNS, IIOIOJIHEHUA JHEPIreTHYECKUX PECYpCOB U COXPAHEHUS IMIPUPOTHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX pCHICHI/II\/II B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUSAMU.

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

OOmiee 9nciio 4acoB, OTBEACHHBIX ISl M3Y4EHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

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

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYECKUX COEIUMHEHUI (cucreMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3liaMu OpraHMYecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTaBUTENIM aJIKaHOB: (pU3MuUeckue M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus |
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MIPE/ICTAaBUTENN aJKEHOB: (PU3MUECKHEe W XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius nojauMmepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: cocTtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTMdeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKHil, KaTaTUTHUECKUii), muposu3. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iaMu miaacTMacc, KaydykoB U pe3uHsl, kouiekuuu «Heg1b» u «Yromas», MoaeaupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM TMPOAYKTAa PEAaKIMHU IO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHUE CBOWCTBA (PEaKIMU C aKTHBHBIMH METAJIAMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METAJJIaMH, Ka4eCTBEHHAs pEaKIHsl Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

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

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

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOcHHE, PU3NIECKUE M XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJTacca KUCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs 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 sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (pU3MYecKHe U XUMUYECKUE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
npuMeHeHue, ouonoruueckas poiib. otocunte3. OpykTo3a Kak U30Mep IIHOKO3bI.

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,
HaOMOJICHUE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepebpa(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 WJIM NPOAYKTAa pPeaKklUH MO HU3BECTHBIM Macce, 00BEMY, KOIWYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMmepe ThuiuHa). buonormdeckoe 3HaveHUe
aMUHOKUCIOT. [TenTumpl.



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

DKcIepuMEHTaIbHBIE METObl M3YYEHHs BEUIECTB M MX IpeBpallleHuil: HalOironeHue u
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ali, CPEeIHsAs MOJeKyasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJaCTMACC, 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, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

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

®duszrka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI 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 BelecTBa (O€IKHU, YIIIeBObI, )KUPHI, (PEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBBI XUMHH

XuMHUecKuil sneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTANIAM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTypalus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux oanemeHtos JI. .
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckodl CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIO0KHBIX BEIIECTB
II0 Tpynnam M rnepuoziaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHMUecKass CBs3b. Buapl Xumuueckoil cBsi3u (KOBaJeHTHas
HEMoJsipHas W TOJIApHas, MOHHAs, MeTaljauueckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM
XUMUYECKON CBs3M (OOMEHHBIM M JTOHOPHO-AaKIENTOpHbIN). BogopoaHast cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTENEHb OKUCIIEHUs. IOHBI: KATUOHBI ¥ AHUOHBI.



BemiectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THIBl KPUCTAIUIMUECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o gucnepcHbIX cuctemax. MICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHund. HoMmeHkiaTypa HEOpraHMYecKuX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKAINIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHUYECKON XUMHH. 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKITUIX.

CkopocTth peakiuu, €€ 3aBHCUMOCTh OT Pa3IUyHbIX (pakTopoB. OOpaTUMble peakluu.
Xumudeckoe paBHoBecwe. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnekTponuTHdeckas auccoruaiys. CuibHble W cladbie 37eKTpoauThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIBHBIE METOJIbI M3yYeHHUs BEHIECTB M WX MPEBPAIICHUN: JEMOHCTpPAIHS
tabmun «llepuomnueckas cuctema xumudeckux snaemMeHToB J[. M. MenpaeneeBa», u3ydeHwme
MOJIENIe KPUCTAUTMUECKUX peméToK, HaOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
HOHHOTO OOMEHa), MpPOBEJEHHE MPAKTHUYECKOW paboThl «BiusHUe pa3nIuyHbBIX (DAaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemetramnoB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MengeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJUIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAXKHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOAECPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. onoxenue metaisioB B lleproguyeckoi cucteMe XUMUYECKUX 31eMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaysioB. OOmiue
¢buznueckue cBoiictBa MeTawioB. CIUlaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSHKEHUN
METAaJJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATPHUM, Kalnuif, KaibIMii, MarHuw,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUIA.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleKinu «MeTaluibl U CIJIaBbl», 00pa3loB HEMETAIIOB, pEIICHHE 3KCIePUMEHTAIBHBIX
3aa4, HaONIOJIEHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX ©  JTaOOPAaTOPHBIX  OTMBITOB



(B3auMoOIeiCTBHE THUIAPOKCHAA ATIOMUHHS C PAacCTBOPAMH KHUCJIOT W IIEJIOuYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIIIOB).

Pacuérnble 3amaum.

Pacuérer maccel BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IMIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 0O6ecriedueHnH SKOJIOTHYECKON, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATHE O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIEHHOTO TOJYYECHUS
Ba)KHEWIIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUANIOB: BAXHEWIIME CTPOUTEIBHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENApaToB OBITOBOM XHMHUHU B TIOBCEHEBHOM KH3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU U3y4eHHH OOIIel M HEOpraHM4eCKOW XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABJISIIOIIUXCA CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUil YpOBEHb, BEILIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUaiOB, 3JEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.
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IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeAHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOEGHMS INpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIUIIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJOTMYECKON KyJIbTYpbl M CIOCOOHOCTH CTaBUTh LENH U
CTPOMTH )KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M  BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M IM03HABaTEIbHbBIX 3371ay, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

COCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPHM M INMPAKTHUYECKOTO MPUMEHEHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;
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WHTEpeca ¥ I[O03HABATEIBHBIX MOTHBOB B TMIOJIYYEHHU M TOCIEAYIOIIEM aHAU3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-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 1IEHHOCTEeH 340poBOro M 0Oe3omacHoro oOpas3a >XKHM3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHMMAHKS [IEHHOCTH TMPAaBWI WHIUBUAYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETCHTHOCTH B  Y4eOHO-HCCIIEOBATEIBCKOW JICATEIIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM 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 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpaeKTOpUU OOpa3oBaHUS,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 1[€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYILIECTBOBaHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIoOHAaIBLHOTO MIPUPOAOIIOIBE30BAHNS,

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

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE INPUPOAbI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTHYECKOW HaIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUM HOBOW 0a3bl MaTepHaIbHOU
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,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (DAKTOB U UMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON NesTENbHOCTH;

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
(MexXTpeIMEeTHBIE) OOIIeHAYYHbIC TTOHATHS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

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

OBJajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,

COOTHOCHTDL PE3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMU LICIISIMU
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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 TSI KIIACCU(DUKAIIUY BEIIECTB M XUMUYCCKUX PEAKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

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

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BIIaJICTh OCHOBAMH METOJI0OB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKITUI;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, 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 Pa3IMYHBbIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IMYHBIX BUIAOB M (OpPM TMpeACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

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

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA HWH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpuU paboTe C XUMHUYECKOMH
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XHMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHUS TMO3UIUI B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeagaraéMblii aaropuT™ ACWCTBUM MpPH BHIIOJHEHUM YYEOHBIX U HCCIIEOBATENIbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE caMoOaHajiu3a H
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SBJICHUW NOPUPOJBI, B (HOPMHUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aroma, MOJIEKYJia, BaJIEHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIINa, paguKal, H30Mepus, W30MEepbl, TOMOJIOTMYECKUN psJ, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHHUA, JIeXKalllue B OCHOBE MOHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BAHNU BAKHEUIINX OPraHMUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE OHITHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MpeBpaIEHUN OPraHUYECKUX COETMHEHUI;

chOpPMUPOBAHHOCTh YMEHUU HMCHOIB30BATh XUMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIIA MOJIEKYJ OPraHWYECKHUX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXKALIME COCOUHEHHUS, BBICOKOMOJIEKYJISIPHbIE
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COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWICH, STHJICHIJIHMKOJb, TIHLEPUH, (eHod, (QopMmanbaerus, areTaabAerul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

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

Cc(OPMHUPOBAHHOCTh YMEHHUsSI NPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX 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, Kpaxmal, LeJUIl0jI03a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJIOPOJHOTO ChIPbA
(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 YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJB30BaTh 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 MpaBHiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HArpeBaHUM, MOJTYYCHHE STHIICHA U U3yYCHHE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHnu ¢ BellecTBaMU U J1a0OpaTOPHBIM 00OpYyIOBaHUEM, MPEACTABIATH PE3YIbTaThl
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBOi MHpopManuu, HTEpHET U APYTrux);

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 OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;
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JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX TO3HAHUS BEIECTB U XUMUYECKUX SBJICHHIA;

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

11 KJIACC

[IpeameTrHsie pe3ynbTaThl OCBOEHUs Kypca «OOmas u HEOpraHudeckas 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: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHS (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3IeKTpOHHBIE OpPOMTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAS JUCCOIMAINS, OKUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpALLIEHHUS SHEPTrHH MPU XUMHUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMUecKue CBE/IEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYECHUH M OE30MMacCHOM HCHOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEILHOCTH YEIOBEKa;

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

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 H3BECTh, HeramiéHas W3BECTh, MHUThEeBas COAa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOHAS) B COCIUHEHUSIX, TUI KPUCTAIUTUNYECKOW PEMIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAATIEKHOCTh HEOPTraHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYID U
MPOTHOCTUYECKYIO (PYHKIINU;
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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, «IHEPreTUUYCCKHUEC
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) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATh XUMHUYECKHE PEAKIUHU 0 PA3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMs PEaKUil pa3IM4HbIX 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 HEOPraHMYECKUX BEIIECTB, pACIO3HABaTh OMBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

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

C(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHMYECKOH PEAKIMU 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! CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHWM TIa30B INPH 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 COXPaHEHHS MacChl BEIIECTB, IPEBPALLCHNS U COXPAHEHUS SHEPTUU;

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 W BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUH, peaklMM HOHHOrO OOMEHa, KauyeCTBEHHbIE 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 MpH 0OpallleHUH C BELIECTBAMU U JJaOOPaTOPHBIM 000pYA0BaHUEM, IPEACTABIAThH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;
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C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM 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, OCO3HaBaTh OMACHOCTh BO3/JECUCTBHUS HA JKMBBIE 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 METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHHIA;

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

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHbIE Hanpasienust
Ne HaumeHoBaHue pa3ie/ioB U TeM (undpossbie) peasu3aunu
Kourpoububie | IIpakTHyeckue
n/n NMPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE BOCIIMTATEJIbHOIO
padoThI padoTsbI
pecypcsbl NOTeHIHAJIA
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHHU
[ yxoBHO-
HPaBCTBEHHOE
BOCITUTaHHUE;
MaTPUOTHUYECKOE
Xumus 10
BOCITUTaHHUE;
knacc, DI'AOY AI10
. ACTETUYECKOE
[IpenmMer oprannyeckoil XuMuu. " AKameMus
BOCITUTAHHUE;
11 Teopus cTpoeHUsT OpraHUIECKUX 3 MuHIIpoCBeIeHUS
. TPYyAOBOE
coequnennit A. M. byrieposa Poccun" by
BOCITUTAHHUE;
HKOJIOTHYECKOE
BOCITUTAHHUE;
LEHHOCTHU
HAy4YHOTO
MO3HAHUSL.
Utoro no pazneny 3
Pa3zgea 2. YrieBoaopoanbl
JomarniHue 3agaHusl. OcreTnyeckoe
51 IIpenenbHbIE YrI1EBOIOPOABI — 5 Xumus, AO BOCIIUTAHUE;
' AJIKaHbI N3 naTenscTBO TPYAOBOE
"ITpocBemenue" BOCITUTaHMUE;
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3KOJIOTHYECKOE
BOCIHHUTAHHUE;
IICHHOCTH
HAay4YHOTO
IMO3HAHUS

2.2

HenpenenbHble yrieBo10pobl:
QJIKEHBI, AJIKAIUCHBI, AJTKUHBI

Tpenaxep "Obnaxo
sHaHui". Xumus. 10
knacc,000 "dusukon
J1ao"

DcTeTHYECKOE
BOCIIMTAHHE;
TPYIAOBOE
BOCIIMTAHHE;
JKOJIOTHYECKOE
BOCIIHMTAHHUE;
LIEHHOCTH
HAyIHOTO
IIO3HAHUA

2.3

ApoMartudeckue yrieBoA0poIbl

Xumus, 10-11
knaccel,AOY BO
MITIY

DICTETHYECKOE
BOCIIUTAHUE;
TPYZIOBOE
BOCIIUTAHHUE;
9KOJIOTMYECKOE
BOCIIUTAHHUE;
LIEHHOCTH
HAy4YHOTO
MO3HaHUS

2.4

IIpupoaHbIe HCTOYHUKHT
YTJIEBOJOPOIOB U UX IepepadoTka

Xumus. Bupryanbaeie
na0opaTOpHbIE U
MIPAKTUYECKUE
pabote, PI'AOY
"CPO"

OCTeTHYECKOE
BOCIIUTAHHUE;
TPYyZIOBOE
BOCHHTAHHE;
DKOJIOTHYECKOE
BOCHHTAHHE;
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OCHHOCTHU

Hay4HOTO
MMO3HAHUSA
Wroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeuHeHust
DcreTndeckoe
BOCITUTAHUE;
Xumus 10
TPYZIOBOE
kimace, ®I'’AOY II10 )
A BOCITUTAHUE;
KaJlEMHUS
3.1 Cruptsl. DeHon 3 a HKOJIOTHYECKOE
MuHnpocsenieHus
BOCITUTAHUE;
Poccun"
LHEHHOCTH
Hay4HOTO
MO3HAHUS
DICTETHYECKOE
BOCIIUTAHHUE;
Xumus 10
TPYZIOBOE
knacc, DI'’AOY JIIO
BOCIIUTAHHUE;
Anbaerunbl. KapOOHOBBIC KHCITOTHI. "AKageMHus
3.2 7 9KOJIOTMYECKOE
CrnosxHbie 3(UpPBI MuHIIpOCBEIICHUS
BOCIIUTAHHUE;
Poccun"
LIEHHOCTH
HAy4YHOTO
MO3HaHUS
Xumus 10
kinacc, DI'’AOY JI1O
33 VriaeBoast 3 o
AxaneMus
MuHnpocBenieHus
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Poccun"

Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus
DCTeTUYECKOe
BOCIIUTAHHUE,
Xumus 10
TPYZIOBOE
kimace, ®I'AOY II10 )
"A BOCIIUTAHHUE,
KaJIeMHUs
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 A JKOJIOTUYECKOE
MuHnpocsenieHus
BOCIIUTAHHUE,
Poccun"
[IEHHOCTH
Hay4qHOTO
MTO3HAHUS
Hroro mo pazgeny 3
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
DCTETUYECKOE
BOCITUTAHHUE;
Xumusi. Bupryaibaeie TPyZAOBOE
nabopaTopHbIe U BOCITUTAHHUE;
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 MIPaKTHYECKUe HKOJIOTHUECKOE
pabotel, PI'AOY BOCIHUTAHUE;
"UCPO" LIEHHOCTH
HAy4YHOTO
MO3HAHUS
Uroro no pazgeny 2
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE HanpasJieHus peanuzaunuu
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie) BOCIIUTATEJILHOTO
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTte/ibHbIE NOTEeHIUAIA
padoThI padoTsbI
pecypcbl
Paznen 1. TeopeTnyeckue 0CHOBBI XUMUH
JlyXOBHO-HpPaBCTBEHHOE
Xumus 11
BOCIIUTAHUE;
CTpoeHune aToMOB. xnacc, DTAOY IO ’
N " MaTPUOTHIECKOE
[Tepunoanyaeckuii 3aK0H 1 Axkanemust
BOCIIUTAHHE; ICTETUYECKOE
11 [Iepnoanueckas cucrema 3 MuHnpocseneHus
. BOCIIUTAHHE; TPYIOBOE
XUMHUYeCcKnX deMeHToB 1. Y. Poccun
BOCIIUTAHUE; SKOJIOTUYECKOE
MenneneeBa
BOCIIMTAHUE; [IEHHOCTU
HAay4YHOTO MO3HAHUSL.
JlyXOBHO-HpPaBCTBEHHOE
OMAIITHHE 3aJIaHHUsl. BOCIIMTAHUE;
Xumus,AO [aTPUOTUYECKOE
19 CrpoeHue BelecTna. 4 H3narenscTBO BOCIIUTAHUE; 3CTETUYECKOE
' MHuoroo6pa3ue BeecTB "IIpocBemienue" BOCHUTAHUE; TPYIOBOE
BOCIIMTAHUE; YKOJIOTUYECKOE
BOCIIMTAHUE; [IEHHOCTU
Hay4HOI'O MO3HAHUSI.
JlyXOBHO-HpPaBCTBEHHOE
Tpenaxep "Obnako BOCIIUTAHUE;
3HaHuit". Xumus. 11 MaTPUOTUYECKOE
1.3 XHUMHUYECKUE PEAKIUN 6 1 1 p
kiacc, OO0 BOCIIUTaHHUE; ICTETHYCCKOC
"®uzukoH Jlabd" BOCIIMTAHUE; TPYLOBOE
BOCIIUTAHUE; SKOJIOTUYECKOE

25




BOCIIMTaHHUEC, ICHHOCTH
HAaY4YHOT'O IMO3HAHHA.

Wroro mo pazueny 13
Pasnen 2. Heopranuyeckasi xumusi
Xumus 11 DCTeTHYECKOE BOCIIUTAHHUE;
kiacc, DI'AOY JI1O TPYZIOBOE BOCITUTAHUE;
2.1 MeTtamisl 6 "AkagemMust 9KOJIOTHYECKOE BOCIIUTAHHUE;
MuHNpocBemeHus [IEHHOCTH HAyYHOTO
Poccun" IMO3HAHUS.
Xumus 11 ICTETHYECKOE BOCIIUTAHNE,
kiacc, PI'AOY AI10 TPYAOBOE BOCIIUTAHUE;
2.2 HemeTtannsl 9 " Akagemust 9KOJIOTHYSCKOE BOCITUTAHHE;
MuUHIPOCBEIIeHUS IIEHHOCTH HAyYHOTO
Poccun" MMO3HAHUS.
Xumus 11 ICTETHYECKOE BOCIIUTAHHUE;
kiacc, PI'AOY AI10 TPYAOBOE BOCIIUTAHUE;
CB3b HEOPraHUYECKUX U |
2.3 2 Axanemus 9KOJIOTMYECKOE BOCIIUTAHUE;
OpPraHUYECKUX BEIIECTB
MuHIpOCBeIeHUs [IEHHOCTH HAy4YHOTO
Poccun" MMO3HAHUS.
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HbL
Xumus. BUpTyaabHbIe JlyXOBHO-HpaBCTBEHHOE
nabopaToOpHbBIE U BOCIIHTAHHC,
MaTPHUOTHYECKOE
3.1 XUMMS U )KU3Hb 4 [IPAKTHICCKUC p _
pa6oTh,®IAOY BOCIIUTaHHE; ICTETHYCCKOE
"MICPO" BOCHHUTAaHHUE; TPYIOBOE

BOCIIMUTAHHE,; SKOJIOTHYCCKOC

26




BOCIIMTaHHUEC, ICHHOCTHU
HAaY4YHOT'O IMO3HAHHA.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
JlaTa
Nem/m | Tema ypoxa o DJIeKTPOHHBbIE HU(PPOBHIE
Bcero dakTHyeckasi | 00pa3oBaTejibHbIE pecypchl Mpumeyanus
IUIAHY
Paznen 1. TeopeTnueckue 0CHOBBI Oprannyeckoii xumuu ( 3 yaca)
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1 bubnuoreka
BO3HHKHOBCHHE, PA3BUTHE U 3HAYCHUEC LIOK https://myschool.edu.ru/
Teopust cTpoeHUsT OPTaHUIECKUX
2 coe)anerl:ﬁ A. M. EyTnepOBa, ed 1 bubmmorexa
O CHOBHALE TTOIOKEHIA LIOK https://myschool.edu.ru/
[IpencraBnenue o Kinaccuuxanuu
3 oprann4eckux BemiectB. Homenkmarypa 1 bubnuoteka
(cucTemaTnyeckast) ¥ TPUBHAIBHBIC LIOK https://myschool.edu.ru/
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
Paznen 2. YriaeBoaopoasi (13 yaco)
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoteka
TOMOJIOTHYECKHUH PsI ITOK https://myschool.edu.ru/
5 MertaH u 3TaH — OpocTeuIme 1 bubnuoteka
MPEACTABUTEIHN AIKAHOB IIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bubamorexa
’ LIOK https://myschool.edu.ru/
7 DOTUJIEH U IPONUJIEH — MPOCTEHIINE 1 bubnuoreka
MIPEICTAaBUTEH aJTKEHOB IIOK https://myschool.edu.ru/
8 IIpakTnuyeckas padora Ne 1. 1
«IlonyueHue 3TUIEHA U U3YYEHHUE €TO
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CBOMCTB»
Anxanuensl. byraguen-1,3 u
9 MGTI/IJII[6yTal[I/Ie§ li. [Mosryuenune 1 bubmmoreia
LIOK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa U PE3UHBI
AJIKHMHBI: COCTaB U OCOOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. 1 bubnuoteka
AlleTHIICH — TPOCTEUIINI MPeICTaBUTENb LIOK https://myschool.edu.ru/
AJIKWHOB
11 Brrunciienus no ypaBHEHHIO XUMHYECKOU 1
peakiumn
12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh 1 bubnuoreka
apeHoB LIOK https://myschool.edu.ru/
13 I'eneTnveckas CBSI3b YraeBOIOPOIOB, 1 bubnuoteka
MPUHAIICKANTUX K Pa3IUIHBIM Ki1accaM ITOK https://myschool.edu.ru/
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!
14 H;)I/I;)OILHHI?I ras u nonyTI}{IIiIe He(l)TI:IHBIe 1 bubamorexa
R ITOK https://myschool.edu.ru/
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:
15 HEH;)O;[HLH‘?I ras u nonyT}}II;e Heg)TzHile 1 bubmmorexa
. ITOK https://myschool.edu.ru/
rasbl, He()Th U TIPOJIYKTHI €€ rmepepaboTKu
16 KonTtpoJabHnas padora 1o pazzueny 1
«YTIIeBOIOPOIBI»
Paznea 3. Kuciopoaconep:kaunue oprannyeckune coequnenus (13 yacon
17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI: 1 bubnuoreka
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b LIOK https://myschool.edu.ru/
18 MHoOT0aTOMHBIE CITUPTHI: ITUICHTIINKOIb 1 bubnmoreka
U TIMLEPUH LIOK https://myschool.edu.ru/
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@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHE

bubmmoreka

19 Y XUMUYECKHE CBONCTBA, TPUMEHEHHE LIOK https://myschool.edu.ru/
20 Anprieruabl: GopMaIbaerua U bubanorexa
areTanbaeru. AICTOH LIOK https://myschool.edu.ru/
21 OnHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBLIE bubnuoteka
KUCJIOTBI: MypaBbUHAS U YKCYCHAs LIOK https://myschool.edu.ru/
29 IIpakTnueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHoBas 4 OJICMHOBAsI KUCIIOTHI, KaKk
23 MIPEJICTAaBUTEITH BBICIIMX KapOOHOBBIX bubmmorexa
HCIOT LIOK https://myschool.edu.ru/
24 MBp11a KaK COJIM BBICIIUX KapOOHOBBIX bubnuoreka
KHCJIOT, UX MOJOIIEE IEHCTBHE LIOK https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
25 Kap60HOBI>IE) KII/)ICJ'IOT. Fpll)z[ponni[ CJIOYKHBIX bubmmorexa
ITOK https://myschool.edu.ru/
a¢upoB
26 Kupsl: runpoan3, npuMeHeHue, bubnuoreka
OMOJIOTHYECKasT POJIb KHPOB LIOK https://myschool.edu.ru/
VYrneBojpl: cocTas, Kiaccuukarius.
27 Bakneiimme npeacTaBuTeNu: TIIIOKO3a. bubmotexa
’ LIOK https://myschool.edu.ru/
bpykTo3a, caxaposa
08 Kpaxman u 1entonosa kak IpupoHbie bubnuoreka
MOJIUMEPBI LIOK https://myschool.edu.ru/
KonTpoabsHnas padora no pasaeny
29 «Kucnopozcoepxaiiyue opraHiyecKue

coequHeHus»/ Beepoccuiickas
IIpoBepoyYHas pabora
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Pasnen 4. A3oTcoaep:kamme oprannyeckue coeqnueHus ( 3 yaca)

OO0mas XxapakTepuCTHKa a30TCOACPKALIIX
30 OpPraHUYECKUX COCAMHCHUN / 1
Bcepoccuiickasi mpoBepounas paéora

bubmmoreka

31 Am : 1
HIHDL: METHITAMIH H AT LIOK https://myschool.edu.ru/

AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

OpraHUYECKUE COCTUHEHUS, UX
bubmmoreka

32 ouosiornyeckoe 3HaueHue. IlenTuasl. 1 LIOK https://myschool.edu.ru/

benku xak npupoHbIE
BBICOKOMOJIEKYJISIPHBIE COETMHEHHUS

Pa3znea S. BoicokomoJieky/IsipHble coefUHEeHUs (2 yaca)

OCHOBHBIE MTOHATUI XUMUU bubmmoreka

33 1
BBICOKOMOJIEKYIIIPHBIX COECTHHEHUI LIOK https://myschool.edu.ru/

OCHOBHBIEC METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA

bubnmmoreka
LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

JlaTa

Bcero

ITo miany

dakTHYeCKH

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

IIpumeyanus

Paznen 1. Teopernueckue ocHoBbI Xxumum (13 yacos)

1

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYecKux 3yemenToB JI. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAsl CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHMS
KOBAJICHTHOM CBs13U. BomopoaHas cBs3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
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MaccoBasi 107151 BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJ1acCOB

Knaccudukanus XuMHUYeCKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U MIPEBPALICHUS YJHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

IIpakTuyeckas padora Ne 1. «BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnekTpoauTuyeckas gucconuanus. [loustie
0 BoJiopoiHOM Tokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtpoJabHnas padora 1o pazzueny
«TeopeTrnyeckre OCHOBBI XUMUM»

Paspnen 2. Heopranuyeckas xumus (17 yacoB)

14

Mertainnsl, ux noyioxxenue B Ilepunoanueckon
CHUCTEME XMMHUYECKHX 3emeHToB JI. U.
MenzeneeBa 1 0COOEHHOCTU CTPOCHUS
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aTomoB. O0mMe pU3NIecKre CBOKNCTBA
METaJJIOB

15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUUIOB (HATpUH, KaJui, Kaabllui, MarHui,
QIIOMHUHMI) U UX COeTMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejIe3a U UX
COoeqUHEHNN

19

IIpakTHyeckas padora Ne 2. "Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HemeTtamnel, MX I0JI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCTIopo/a, cepsl, pocdopa u yriuepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, ochopa u ux
COEIMHEHUN

24

XHUMUYECKUE CBOMCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN
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IIpuMeHeHne Ba)KHENIINX HEMETAJUIOB U UX

25 . 1
COCUHEHUI
O00011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 10

26 teMe «Hemerannery. BeranciaeHus mo 1
YPaBHEHUSM XHMHUYCCKUX PEAKIIUH U
TEPMOXHUMHYCCKHE PACUETHI
IIpakTnueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTamnsl"y

28 KoHnTtpoJsbHas padora 1o remam 1
«Metamel» 1 «HemMeTabs

29 Heopranudeckne u opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U

30 OpraHu4ecKkue coeuHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB

Pazgen 3. Xumusa u xu3Hb (4 yaca)

Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKOH,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBienust 00 OOMIKUX HAYYHBIX

32 MPUHIIUIAX TPOMBIIUICHHOTO MOTY4eHUs 1
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPHAIIOB 1

34 XUMHS U 310pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUHU B TIO3HAHUU
SIBJICHUW TPUPOJBl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOMW IS
pelieHusT TPAKTUYECKUX 3aJad W DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

1.2

Brnanenne cucremMod XUMHUYECKHMX 3HAHUM, KOTOpash BKIIOYAET:
OCHOBOTIOJIATraloIne TTOHSATHUS (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATEIHFHOCTh, CTENEHh OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaid,  U30MEpUs,  H30MEpHI,
TOMOJIOTHUECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIe COECOUHEHHs, OMOJOTMYECKd AaKTHBHBIE BEIIECTBA
(yrneBojpl, KUpPHI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHUECKUe
CBEICHMS O CBOMCTBaX, COCTaBe, IMOJy4eHUH U Oe30macHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0BCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHSATHS TMPU ONUCAHUU COCTaBa, CTPOCHUS H

IpEeBpaIeHU OPraHNYeCKUX COCTMHEHHMA

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WIUIIOCTPALIMM MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COCAMHEHHH  (YriieBOJOPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCIUHEHMSIX (OJMHAPHBIE U KPAaTHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOpHUU
CTpoeHusi opraHuyeckux BemiectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnopoaconepxaniue Hu a30TCoJIepKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOJIeKy.TIﬂpHBIe COCIUHCHU

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBHAIHHBIC HA3BAHUSA
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIEHIJIUKOJb, TJIULEpPUH, (EeHOJ, (OopMalblIeru, aueTalibIerui,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3nyeckue W XHMHUYECKHUE CBOMCTBA TUIUYHBIX IPEICTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpraHU4C€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHHUS XapaKTepu30BaTh HUCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H IPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O MMO3HAHUWS, UCIIOJIB3YEMbIX B XUMUU IIPU U3YYCHUU
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BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyallHuAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CdopMHpPOBAaHHOCTH YMEHHH TJIAHUPOBATH M BBITIOJIHATH XUMUYECKUN
SKCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIECTB IPU HArpPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBUM C IIpaBUJIaMU TCXHHUKHU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOANUTH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXPAaHEHHS CBOErO 370POBbS M OKpYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBILEHUS U TMPEAOTBpAIEHUS UX BPETHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
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pe3yJbTaTa

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKJIFOYAET:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XMMHYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIM ATOMOB,
VOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHMs, XMMHUYECKas CBS3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JJEKTPOJIMTAYECKAs ~ JTUCCOLMALNSA, OKUCIWTENIb, BOCCTAHOBHUTEINb,
CKOPOCTh XMMHYECKON PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0O€30MaCHOM HCIIOJIb30BaHUM BaXKHEHUIINX
HEOPraHWYECKUX BELIECTB B OBITY W MPAaKTHUYECKON JEATelIbHOCTU

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOLINE
MOHATUS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUx

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKUX  SIBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MCEPCHUEC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX OJJICMCHTOB B COCAMHCHHUAX PA3JIUIHOI'O
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpHCTaHHHqGCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I ONPCACIIATh XapaKTECp CPEAbl B BOIAHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHNUYCCKHE

pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux
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BEIECTB, TEIIOBOMY J((}EKTy peakiuu, HW3MEHEHHUIO0 CTeleHen
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIuH,  yJacTHIO

KaraauzaTropa)

1.7

ChopMUpOBaHHOCTH YMEHHH  COCTaBIISITH YPaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKPAUIEHHBIE YPAaBHEHUS pPEaKLHU
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKIH HTYT

JO0 KOHIIa

1.8

CdhopmupoBaHHOCTE YMEHUI MPOBOIUTH PEAKIIUH, TOTBEPIKIAIONINE
KaueCTBEHHBII  COCTAaB  pa3JIM4YHBIX HEOPraHWYECKUX  BENIECTB,
pacro3HaBaTh OMBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaKLui

1.10

CpopMHpPOBAHHOCTE YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHM4ecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

byHKIUH

2.2

ChopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHU4YECKHX »dneMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATHSA «S-, P-, O-3J€KTpOHHBIE OPOUTATH», «IHEPreTHUECKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XUMHUYECKUX DJIEMEHTOB M HUX COCAUHEHHMH IO MepuojiaM U Tpynmnam

[Iepronnueckoli cuctembl XuMu4eckux aneMeHToB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHBIX KIaCCOB,
MOATBEPXKJIAaTh  CYIIECTBOBAHWE  TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHMYECKUMHU  BEHIeCTBAMH  C  TOMOUIBI0  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHATJICIKHOCTD
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HEOPraHUYECKUX BELIECTB II0 UX COCTABY K ONIPEAEIEHHOMY Kiaccy
(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIBL,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknmii, cucremaruueckyto HomeHkinarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMSI OTJENbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHblii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPKJATh  CYIIECTBOBAaHHE  T'€HETHUYECKOW  CBS3M  MEXAY
HEOPraHMYEeCKUMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIINX XUMHNYCCKUX peaKHI/IfI

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUECKHI
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJa B TMPUCYTCTBUU
KaTajau3aTopa, ONpeesieHue Cpebl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO WHAMKATOpA, BIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaKIHH, peaklud HOHHOTO oOMeHa,
KauyeCTBEHHbIE peaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Meramnel» u «HemeTaniasl») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BeulecTBaMH U J1ab0pPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpMe 3alucu YpPaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa  MOJH30BAHHS
XMMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOILIECCHI, JIeXKAIIMEe B OCHOBE NMPOMBIIIJIEHHOTO MOJIYYEHHUS! CEpHOM
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlIMX HayyHBIX TNPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHUYECKOTO ITPOU3BOJCTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOUIEH
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€CTECTBEHHOHAYYHOM KapTUHBl MHpPA, pOJM XUMHUHM B IO3HAHUU
SIBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
peleHuss TPaKTUYECKUX 3aJa4 M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Ccpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHUKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpebl

3.4

Oco3HaBaTh ONMACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpENENEHHBIX BEIIECTB, MTOHUMAs cMbIci nokazarens [1/IK, moscHsaTh
Ha TpuUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIEHUSI UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha Opraiu3m 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIIOJIb30BAHMEM TMOHSTHUSI «MaccoBasi JIOJSI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeIleCTBA WM 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢hdekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUS SHCPIrun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHuveckoid XUMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MaTepHaioB. TeopHs CTPOEHUS OpPraHUYECKUX

coenquaenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wuszoMmepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApHBIE U KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUH (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTAaBUTENIM alIKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peaxiuu

3aMelleHusl U TOPEHNs), HaX0XKICHHUE B IIPUPOJIe, TOJTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psii. DTWIEH W TPOMUIEH —
MpPOCTENIINE MPEJICTAaBUTENN AIKEHOB: (PU3MYECKUEe U XUMHUYECKHE CBONCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKHUCICHHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [loydeHrne CHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, T'AJIOTCHUPOBAHUA, THApAaTAllUM,

l"OpCHI/ISI), MOJIYYCHUC U [TPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIy4CeHHUEC W IMPUMCHCHUC. TokcUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOpPOAaMH, TPHUHAMIC)KAINIUMU K

PAa3JIMIHBIM KJIaCCaM

44




2.6

[IpupoHBIe UICTOUHUKH YTIeBO10po10B. [IpupoaubIil ra3 u nonyTHbie HE(TAHBIC
ra3el. HepTh 1 €€ mpoucxoxaeHue. CrocoObl mepepadoTku HE(TH: MEePEroHKa,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4ecKuil), nuposnu3. [IpoaykTsl mepepaboTku
HeTH, WX NMPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMmeHHBIH yroiap u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenvHBIE OJHOATOMHBIE COIUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeETaJllaMH,
raJIor€HOBOIOPOJaMH, TOpEHHue), MpUMEeHeHHe. BoJIopoaHble CBS3M MEXKIY
MOJIEKYJIaMH CHUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M YeJIOBEKa.
MHoroaToOMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  WICJIOYHBIMH  METallaMH,
KauecTBEHHAasl peakiusi Ha MHOroaToMHble cnupThl). [leiicTBHe Ha opraHu3Mm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoy1:  CTpOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anpaerunibl U KeToHbl. DOpManmbIETH I, alleTaNbJACTH: CTpoeHue, pusnyeckue u
XUMHUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHCJIOTHI: CTPOCHHUE, (PU3NUECKHUE U XUMUUYECKHUE CBOMCTBA (CBOICTBA, OOIIHe IS
KJacca KHUCIIOT, peakius dSTepudHKalyu), I[OJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'MAPOIH3 CIIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue xupo. buosorudeckas poJib

KUPOB

3.6

VYrneBojpl: coctas, Kiaccuukamus yriaieBoAoB (MOHO-, TU- U TOJUCAXaPUIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre U XUMHUYECKHE CBOMCTBA (B3aumoaeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
Opo>kKeHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJOorudeckKas
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupoHbie monuMmepbl. CTpoeHHe Kpaxmala W UeToNo3bl. DPuznyueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAA pCAKIUA C I/IO,Z[OM)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKuc COCAMHCHUA. dusnyeckue u
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XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpumepe riauiuHa). buonoruueckoe

3Ha4YeHUEe aMUHOKUCIOT. IlenrTuanl

4.2

benku kak npUpoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OelKkOB. XUMHUECKHE CBOMCTBA OEIIKOB:

TuAapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALIUN, CPEIHSS MOJIEKYIIIpHAsI
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIUHEHHH —

nmomMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX MPEeBpaLCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTrHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTAH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHns dJIEKTPOHOB M0 OpOUTAISAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(UTYpaLls aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementos .M.
MenpeneeBa. CBsi3p mHepuOAMYECKOro 3akoHa W Ilepuoanyeckod CcuCTEMbI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKUX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUoANYCCKOr'o 3aKOHA B PA3BUTUN HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buabl XMMHUUYECKOW  CBS3U
(KOBaJ'IeHTHaH HCMIOJIAIpPHAsA W 1OJIIpHAasA, HWOHHAasd, MCTaHHI/I‘leCKaH). HoHsr:
KaTHOHBI 1 aHMOHBL. MeXaHU3MEbI 06p830BaHI/I$I KOBAJICHTHOM XHMHUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIIPHOTO U HCMOJICKYJISIDHOTO CTPOCHUA. 3aKOoH IOCTOSIHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTATNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA

BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX
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cucremax. VcTuHHEBIE U KOJUIOMAHBIC PAaCTBOPHI. MaccoBas J0JIs1 BCUICCTBA B

pactBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MaccChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAlICHUA SHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIIME Ha

COCTOsIHME XuMH4YecKkoro pasHosecus. ITpunnun Jle [llarense

1.10

DnekrponuTHdeckas aucconuanus. CunbpHbIe W ciialdble nmekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, mIejIo4YHas. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnsl. Tlonoxenue HemerannoB B [lepuonnyueckoid cCHCTEME XUMUYECKHUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Du3HUecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEpbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHUCIIOPOJICOACPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHui). I[lpumeneHue

BayKHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanueckoil cucremMe XUMHUUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMoB MeTaiioB. Obmue gusndeckre cBoiicTBa MeTaioB. CrijiaBbl METaJIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'enetnueckas CB3b HCOPraHN4YCCKUX BCHICCTB, NPHUHAJICKANIUX K PA3TTUIHBIM

KJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3sBUTHU MCOULIUHEI. IIonsatue o HAaYYHBIX MCETOHAaX ITO3HAHHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ
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[IpencraBnenns 06 oOMMX HAYYHBIX MPUHLIUIAX MPOMBIIUICHHOTO MOJYYESHUS

Ba)XHEUIINX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOMTENIBHBIE MaTEPUaNbl, KOHCTPYKIMOHHBIE MAaTepUaibl, KPAaCKH, CTEKIIO,
KEpaMHKa, MaTepHabl Ui SJIEKTPOHUKH, HAHOMATEPHAIbl, OPraHHMYECKHE M
MUHEpaJIbHBIE YI00peHUs
XuMHUs M 370pPOBbE UYENIOBEKA: MPAaBWJIA MCHOJIB30BAHMS JIEKAPCTBEHHBIX

3.3 IpenapaTos, NpaBuiIa OE€30MaCHOrO MCIOIb30BAHMS IIPEMAPATOB OBITOBOM XUMUU

B IIOBCEIHEBHOU KU3HU

48




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

Xumus, 10 xmacce/ I'abpuensa O.C., OOmecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»
» Xumus, 11 kmace/ T'abpuensia O.C., OOmecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe oo6mectBo «M3narensctBo «IIpoc

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIbicoBa «Xumus Meroauueckoe nocodue — 0a30BbIil ypOBEHB) -
M.: dpoda 2022 ron.
2. O.C.I'abpuemnsa, U.I.Octpoymos, «OO011ast XuMus B TeCTax, 3a7adax, ynpakHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.
3. O.C.I'abpuensu, I1.H.Bepeskun, A.A.Ymakoa «Xumus 11 knacc: KontposibHbIC 1
MpOBepOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmace: HacTtonpHas kauTa
st yautensi». Yacts 1 — M.: Jlpoda, 2019 rox.
5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonbHas kHura
st yautensi». Yacts 2 — M.: Jlpoda, 2022 ron.
6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OcTtpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.
7. B.I'. leaucoBa «Xumus 11 kmacc moypounsle iansl mo yaeouuky O.C.I"abpuensna,
I".I".JIeicoBoi» - Bonrorpam Yuurens 2018ro.
8. M.A.Pa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3ameH,
2019r.
9.9. O.C.I'abpuensn, N.I".ocTpoyMOB « XUMHYECKHI IKCIIEPUMEHT B 11Kosie 11 kmacey; -
M.: Ipoda. —2019 rom.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru T'azera «XuMus» 1 cailT s yIuTels « 51 vy Ha ypoK XUMHK»
http://him.1september.ru Equnas xomiekius LIOP: IIpeamerHas KoUIeKIusl « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komtekiust Poccuiickoro o001eo0pa3oBaTeibHOTO MopTajia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Annuk6epoBoi

http://www alhimik.ru Beepoccuiickast ouMIiaa MKoJIbHUKOB 10 XHMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: JIEKTPOHHBIN YUeOHHUK IJIsI CpeTHEn
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIH YIeOHHK

http://www hemi.nsu.ru OTKpBITBINH KOJUISHK: XUMUS

http://www.chemistry.ru JluctanuimoHHas OJMMITHA/IA TI0 XUMHUH: TEICKOMMYHUKAIIHOHHBIH
00pa3oBaTeIbHBIN TPOCKT
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