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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoii denepanumny, TpebOBaHUN K pe3ylbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).
BocnuraTeibHbI MOTEHIHUAJ] JAAHHOI0 Y4eOHOro mpeamera odecne4ynBaeT
peaM3auMio cJeayNuX HejJeBbIX NIPUOPUTETOB BOCIIMTAHUS 00y4al0oUIUXCs
COO:

- OIIBIT JIEJI, HAMPABJICHHBIX Ha 3a00TYy O CBOEH CEMbE, POAHBIX U OJIM3KUX;

- TPYJIOBOM OIIBIT, OMBIT YYaCTUSI B MPOU3BOJICTBEHHON MPAKTUKE;

- ONBIT JIeJI, HANpaBJICHHBIX Ha IOJb3y CBOEMY POJHOMY CE€lly, CTpaHE B
II€JIOM, OTIBIT JAEATEILHOTO BBIPAYKEHUSI COOCTBEHHOM T'paXKIaHCKOM MO3UIINH;

- OIBIT MPUPOJIOOXPAHHBIX JIET;

- ONBIT CaMOCTOSITEJIBHOTO TPUOOPETCHUS HOBBIX 3HAHUMN, MPOBEACHUS
Hay4YHBIX UCCJICIOBAHUM, OTIBIT IPOEKTHOMN /1€ TEIbHOCTH;

- ONBIT H3YYECHHUs, 3alIUTBl U BOCCTAaHOBJICHHUS KYJbTYPHOI'O HAaCJICAUs
YeJIOBEYECTBA, OIBIT CO3/IaHHMS COOCTBEHHBIX IPOM3BEJACHUN KYJIbTYPhI, OIBIT
TBOPUYECKOT'O CaMOBBIPAKCHUS,

- ONBIT BEJCHUS 370pPOBOTO 00pa3a »XWU3HH M 3a00THI O 370pPOBbE JPYTUX
JIIO/eH;

- ONBIT CaMOMO3HAHHWS W CaMOAHAJW3a, OMbBIT COIHUAIBHO IPUEMIIEMOTO
CaMOBBIPAKEHUS U CaMOpEATU3allAH.

- MHUIMMPOBAHUE U TOJJEPKKA MCCIETOBATEIBCKOU JESITEILHOCTH

oOydJarmmuxcs B paMKax pean3allid WMUA HWHIAUBUAYAIbHBIX W TPYIIIOBBIX
UCCIIEIOBATEILCKUX  MPOEKTOB, YTO JacT OOydYarouUMCsi  BO3MOXHOCTb
MpUOOpPECTH HABBIK CAMOCTOSITEJILHOTO PEHICHUS TEOPETUUYECKOH MPOOIeMBlI,
HaBBIK T€HEPUPOBAHUS U OPOPMIICHHS] COOCTBEHHBIX UJEH, HABBIK YBAKUTEIBHOIO
OTHOILIEHHUS K YyKUM HJeIM, OPOpPMIIEHHBIM B paboTax APYrux HcCCieaoBaTesei,
HaBbIK NYOJMYHOIO BBICTYIUICHUSI MEpell ayJuTOpuUeil, apryMEHTHPOBAHUS U
OTCTaMBAaHUSI CBOEU TOUKH 3PEHUS.



- IPUMEHEHNE HAa YPOKE MHTEPAKTUBHBIX POpM pabOThl C 00YUYAIOIIUMUCS:
WHTEJUICKTYaJbHbIX UTP, CTUMYJUPYIOIIUX TMO3HABATEIbHYI0O  MOTHBALIUIO
oOydJaromuxcs; IUJaKTUYECKOro Tearpa, TIJ€ MOJyYeHHbIE Ha YpPOKE 3HaHUS
OOBITPHIBAIOTCS B TeaTPAJIbHBIX IMOCTAHOBKAX; JHCKYCCHUM, KOTOpBIE Jal0T
00y4JaromumMcsi BO3MOXKHOCTh TPUOOPECTH OMNBIT BEACHUS KOHCTPYKTHUBHOTO
Jyasora; rpynmnoBoil paboThl WM pabOTHI B Mapax, KOTOPhIE y4aT 00ydYaroIIuXxcs
KOMaH/JHOM paboTe U B3aUMOACHCTBUIO C IPYTUMH O0YyHAIOIIUMHUCS;

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOwielt crpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumusa» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHbie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeIbHON OpraHu3alud, SIBISIETCS HEOThEMJIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEepIIAIOIIMM d3TalloM peajlu3aludd Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPUPOAHON cpene. Peanusyercs XumMudeckoe o0Opa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpPEAHEro 001Iero o0pa3oBaHusl CPEACTBAMU YYEOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HaueHUs B
NO3HAHUU TPHUPOABI U B MaTepUANbHON XU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0lmuX I1enell W TMPUHIHUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaiHero obiero oopasoBanus B Poccuiickoii deneparmm.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOylo poJib B
COBPEMEHHOMW ITMBUJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOWU KYJIbTYpHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PAMOHAIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIJaHUE LIEJOCTHOIO MPECTABICHUS 00 OKpYKAloIleM MHUpPE Kak O €IUHCTBE
OPUPOJIBI U YeloBeKa, KOTopoe (OpMUPYETCS B XMMHMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aMMOCBSA3U MEKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMUsS CTajla
HEOTHEMJIEMOI YaCThI0 MHUPOBOW KYJIbTYphl, HEOOXOUMBIM YCIOBUEM YCIEIIHOTO
TpyZa W KU3HU Kaxjoro wieHa oOmectBa. CoBpeMEHHass XMMHUSI Kak Hayka
CO3MJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJICHA HAa pELICHUE



I00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOMMH UEASMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJIi  BBIPAOOTKM  MUPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  ABJSIIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OOm@as W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU MO0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHuyecko xumuu. opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUN MPU U3YUYCHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUI, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckas XuMmus» copMupoBaHa B TporpaMMe IO XHUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuaia u 0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U BJIEKTPOHHBIX
NpelCTaBleHn o CcTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB /IO CIOKHBIX OMOIOTHMYECKH
AKTUBHBIX COCIMHEHHH. B Kypce OpraHMyecKkOod XWMHUHU [OJIy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI 0 XUMHYECKOU CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lon HOBBIM yrjaoM 3peHHS B TpeaMeTe «XUMHsS» 0a30BOrO YpOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 0O0IIero o0O0pa3oBaHUs
TEOpETUYECKUA MaTeprall U (HAKTOJOTHMUECKHE CBEICHHS O BEHIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEAOCTABISETCS BO3MOXXHOCTH OCO3HATh 3HAYCHHE
MEPUOUIECKOTO 3aKOHA C OOIIETCOPETUIECKUX M METOJOJIOTHYECKUX TTO3HITHH,
rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA OSTOTO 3aKOHa — OT
00001aroIIe 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIIECH.

Enunas cucrtema 3HaHMN O Ba)KHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUHOCTH U
3aKOHOMEPHOCTSAX IpPOTEKaHus nonojHserca B Kypcax 10 m 11 xiaccos



3JIEMEHTAMH COJECPKAHUSA, HMEIOIIUMH KYJIbTYPOJOTHUYECKHUM W MPUKIATHOU
XapakTep. OTU 3HAHUSI CHOCOOCTBYIOT IOHMMAHHUIO B3aWMOCBSI3M XUMHHU C
IpPYTMMH HAayKaMH, PAacKpbIBAlOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
NEATeIbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUYECKUX MPWIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh HHPOPMAIUIO U
NPUMEHATh €€ I TIONOJHEHUS 3HAHWUM, PEIICHUS WHTEIJICKTyalbHbIX U
AKCTIIEPUMEHTATIBHBIX HCCIIEIO0BATENbCKUX 3a7a4. B 11e10M cojepkanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  U3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOydarolUXCs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAHUS
dbunocopckux uaeH, TakKMX Kak: MaTepHaIbHOE €JUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUYMM MEXAy HOBbIMH (akTaMud UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaK)Ke MpoOsieM COEpPEeKEHUSI YHEPTETUUECKUX PECYPCOB, CBIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM ¥ MaTEpHUaOB.

B nmane pemenuss 3agay  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (GopmupoBaHue
YHUBEPCAJIbHBIX  YYEOHBIX JACHCTBUM, UMeEIOMUX 0a30Boe 3HA4YEHHE IS
pPa3TUYHBIX BHJIOB JICSITEIILHOCTH: peEHIeHUs MpoOjieM, TIOUCKa, aHalu3a U
00paboTku nHGOpMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITA IPAKTHUYECKOM
U HCCIIEIOBATENIbCKON NIESITENBbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mnpaktuke mnpemnojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU OMPEICICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeW HU3YYCHHUS MpeIMeTa HanpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAAMIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKAa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe N3y4YEHUS
MpEIMETA SBJISICTCS BIIOJHE ONPAaBIAHHBIM.

CornacHoO JaHHOM TOYKE 3pPEHHUs TJIABHBIMHU LENSMH H3Y4Y€HHUs MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRsAIOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOUYEBbIC MOHATUS, (PyHAAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,



OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHNIA MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TMPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOMN M MTOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CITOCOOOB JACATCIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHYECKOTO OSKCIIEPUMEHTAa, COOJIIOJICHUEM  IPaBHII
0e301acHOro o0parieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTelibHas XapakTEPUCTHKA IEIeH M 3a1ad u3ydeHus
npeaMeTa B IporpaMMe 10 XMMUU YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpenHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMHUM B OOJNbIICH  cTermeHW  OTAAETCS  MPEANOYTCHHE
NPAKTHYCCKON KOMIIOHGHTE COJCpXKaHUs OOyYCHHs, OPHCHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00IIe00pa30BaTe/IbHON OpraHW3alliy, BIIAJCIONIETO HE
HAO0OpOM 3HaHWH, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMCHHUSMHU aKTUBHOTO TMOJYYCHHUs 3HAHWW W MPUMCHCHHS WX B PEAbHON KU3HH
JUTS PEIICHUs TPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 9TUM TpM W3YYEHHMH TpeaMeTa «XHMHs» JOMHHHPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKKE TeNIN U 3aauH, KakK:

ajanraiusi o0yJaromuxcs K yCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
GopMuUpOBaHUE  HWHTEIUIGKTYalbHO  Pa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIMsIX, CBI3aHHBIX C BEIECTBAMU U HX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KJIFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMITETEHIIU), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI PAa3IMYHbIX BHUJIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIUH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMNBITa JCSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKA C TO3UIIHM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENTbHO TPHOOPETATh HOBBIC
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSAMH, UCTIOIB30BATh
COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJOTUHU JJISl TIOMCKA W aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH()OPMAITUH XUMHYECKOTO COICPIKaHMS;



(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIJIEHUs1, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHMHYECKOTO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi YyOeKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIPaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOsieM
PALMOHAIBHOTO MPUPOJONOIb30BAHMS, TTOTIOTHEHHUSI YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOWICHUS] K TPUPOJE U CBOEMY 3J0POBbIO, a TakKe NPHUOOPETEHMs OIbITa
WCIIOJIb30BaHMS TOJYYCHHBIX 3HAHWUW JJII TPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM mmaHe cpenHero oOmiero oOpa3oBaHUsA MpPeaMET «XUMUS»
0a30BOro ypoBHsSI BXOJUT B COCTaB MpeaMETHON obnactu «EcTecTBeHHO-HAay4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heeonto).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJY4YCHUN HOBBIX BEIIECTB U MaTEepUAIOB. Teopusi CTPOCHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHM4YecKuX BemecTB. ['omosiorusi, wu3oMmepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYEeCKUX COCIMHEHUN (CHUCTEMaThuecKkas) W TpPUBHAIbHBIC Ha3BaHUS
BOKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBpaIlCHHUIL:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHWYECKUX BELIECTB, HAOJIOJEHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTENN alKaHOB: (U3MYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATallUd, OKHCICHUS W
MOJIMMEPU3ALINH ), TOJTYUEHUE U TPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOCHHMS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
TOpPEHHUs] ), IOTYYeHUE U TPUMEHEHHUE.

Apenbl. beH3zon: coctaB, cTpoeHHe, (PU3MYECKHME W XUMHUYECKHE CBOWCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAMIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKui), muposu3. IlpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

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

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

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

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IIEIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

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

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

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

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



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunre3. PpykTo3a Kak H30MEP IITHOKO3BI.

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

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

PacuétHrie 3agaun.

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

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIIOT (Ha mMpUMeEpe IUIHIMHA). bronorndeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

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

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

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

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

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



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

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakTtopoB. OOpaTuMble
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jlelllarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOR (pa3iioKeHUEe TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusHue pa3audHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

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

Heopranuueckasi XuMus

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

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga W KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3IEKTPOHHBIX 000JIOUEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/lad, HAOJIOJIEHWE M OIMCaHHE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [loHSATHE O HayyHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

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

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepHaybl, KpacKd, CTEKIO, KepaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

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

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



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

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTraHU3Me.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIEHHOCTh,  (hapMalleBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEICHBI CAEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M MICTOPUYECKUX TPAJAUIUK 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXAAHCKOTO OOIIECTBA, MPUHATHIMH B O0OIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OITBITA TIO3HABATEILHON M TPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MTPaBOIMOPSIIKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W MPUHUMATH MOTHBBI, HaAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B 00JIACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa W II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUH U TOCIEIYIOMEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PEILICHHS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYEeCKOMY M3Y4YEHUIO Mpodeccuit pa3muyHOro pojia, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBanus, Oyayuieil mpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JIEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaroen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3JIJaHUM HOBOW 0a3bl MaTepUadbHON KYJbTYPhI, PEHICHUH TJ100aJbHBIX MPOoOsieM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHUHBI MHpa H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEIISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 TO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHbTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, IPUMEHEHHUIO PpPa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4yeCTBE CpeACTBa mpu padbore C
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J€iiCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIBHOU NESITCIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCJIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alfTOPUTM JEHUCTBUN NpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE camMoOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XHMHUH B ITIO3HAHUW SIBJICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEPOJIHBIN CKeleT, (yHKIHUOHAIbHAs TpyIIa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IMOJYYECHUU W
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAICHUI OPraHUYECKUX COeTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
W3rOTaBIMBATh MOJENIM MOJIEKYJI OPTaHMYECKUX BEIIECTB JJIS WLTIOCTpAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (yrieBOAOPOIbI, KHUCIOPOA U a30TCOJepKallnue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (HeHon, (Gopmanbaerui, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHUHA  XapaKTEpU30BaTh  COCTaB, CTPOEHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeru/l, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIH30BAHUS XUMHUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIPeBpaIeHUS OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYIAOBAHHEM, TMPEACTABISATh PE3yJIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpMalMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUsl 0Oy4YaloIIUXCS ¢ OFPAHMYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
OpUpoabl, B  (OPMHUPOBAHMU MBIIUICHUS ¥  KYJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToMm, Hu3o0Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIUWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHUH, (PAKTONOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBJIMBaTh MX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOLIME IOHATHS IPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematuueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUM yYCTaHaBJINBAaTh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CMBICI MEPUOJAUYECKOr0 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux saemeHtoB JI. M. MenneneeBa, HCIONB3ys MOHATHSA «S-, P-, -
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHUS DPEAKIHMM pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHM PacCKpPhIBaTh CYINIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XHMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekicTBus (npuniun JlelllaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOMMX HAYYHBIX MPUHIIUIAX H
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoil U 1abopaTOpHBIM OOOpPYAOBAHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOJAOPOJIa B MPUCYTCTBUM KaTalIH3aTOPa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH aMMOHUS, PEIICHHE JKCIIEPUMEHTAIBHBIX 3a/1a4 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peaknuii U (OpMYITHpPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJfoAaTh  MpaBWJia  JKOJOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHocOObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETBIX M CHA0OBUIAIMMX OOYYAIOIMMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uu¢poBbIe)
n/m TEMIIPOrpaMMbI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH

[Ipeamer opraHn4ecKON XUMHH. http://school-collection.edu.ru,
1.1 Teopus cTpoeHUST OPraHUUECKUX 3 1 0 resh. eduru,
coenuHenuit A. M. bytieposa http://windows.edu/ru.
Hroromnopaszneny 3

Paspnen 2.Yriesogopoabt

[Tpete b HbIEY T IeBOOPOTH — http://windows.edu/ru, resh.
2.1 4 0 0 edu.ru.
ATKATEL http://him.1september.ru.
Henpeaebibie YIIEBOI0pOTH: http://him.1september.ru,resh.
2.2 AJIKEHbI, aJIKaJMECHbI, AJTKUHbI 6 0 1 edu.ru. ,
’ ’ http://windows.edu/ru.
http://windows.edu/ru,resh.
2.3 ApoMaTHYECKUEYTIEBOI0POIbI 2 0 0 edU.ru . http:/Awww.fipi.ru
Ty p— http://www.fipi.ru , resh.
24 YIJIEBOJOPOIOB U UX IepepaboTKa 1 1 0 edu.ru.
http://experiment.edu.ru
Hroronopazneny 13

Pazpnen 3.KuciaopoacoaepxamueopranuyecKkuecoeMHEeHUs

http://experiment.edu.ru, resh.
edu.ru. http://www.fipi.ru

3.1 Cruptsl. DeHon 3 0 0



http://school-collection.edu.ru/
http://windows.edu/ru
http://windows.edu/ru
http://him.1september.ru/
http://him.1september.ru,resh/
http://windows.edu/ru
http://windows.edu/ru,resh
http://www.fipi.ru/
http://www.fipi.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://www.fipi.ru/

3.9 Anpneruasl. KapOoHoBbIE 7 0 1 http://www.fipi.ru , resh.
' KUCIOTHI. CII0KHBIE 3DUPHI edu.ru. ,http://windows.edu/ru
http://windows.edu/ru,resh.
3.3 VYrieBos 3 1 0 . .
edu.ru , http://www.fipi.ru
Hroromnopaznemy 13
Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust
http://www.fipi.ru ,
4.1 AMUHBI. AMUHOKHCIIOTEL. beku 3 0 0 http://windows.edu/ru , resh.
edu.ru
Hroromnopaszneny 3

Pasnen S.BbicokoMoJIeKy IsIpHbIECOSIMHEHUS

http://windows.edu/ru, resh.
edu.ru, http://windows.edu/ru

5.1 [Tnactmaccel. Kayayku. Bosnokna 2 0 0

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34 3 2



http://www.fipi.ru/
http://windows.edu/ru
http://windows.edu/ru,resh
http://www.fipi.ru/
http://www.fipi.ru/
http://windows.edu/ru
http://windows.edu/ru
http://windows.edu/ru

11 KVIACC

Ne HaunmenoBanuepasaenos | KoaudyecrBouacos JuexkTpoHHble (MU poBbIE)
n/m | M TeMIPOrpaMMbl Bcero Kontpoabubiepadorsl | IlpakTuyeckuepadorsl = 00paz’oBaTe/ibHbIEPECYPChI
Paznen 1.TeopeTnyecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
Ileprognueckmnit 3aK0H U .
proa http://windows.edu/ru , resh. edu.ru
1.1 [Mepuoauueckas cucrema 3 0 0 -
,http://www.fipi.ru
XUMHUYECKHX dJIeMeHTOB JI.
U. Menneneena
12 CTpoeHHEeBEIICCTBA. 4 0 0 http://www.fipi.ru ,resh. edu.ru,
' MHuoroo0pa3ueBeliecTs http://him.1september.ru
1.3 XUMUYECKUEPEAKITHH 6 1 0 http://www.fipi.ru , resh. edu.ru
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumusi
http://www.fipi.ruhttp://windows.edu/ru,
2.1 Meramist 6 0 1 : D D
resh. edu.ru
2.2 Hemeramnst 9 1 1 resh. edu.ru, http://www.fipi.ru
93 CBsI3b HEOPraHUYECKUX U ) 0 1 http://www.fipi.ru ,resh. edu.ru ,
' OPraHNM4YeCKUX BEIECTB http://windows.edu/ru
Uroronopazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
http://school-sector.relarn.ru/nsm/, resh.
3.1 XUMHA U )KU3Hb 4 0 0 D
edu.ru
Uroronopazneny 4



http://windows.edu/ru
http://www.fipi.ru/
http://www.fipi.ru/
http://him.1september.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://windows.edu/ru
http://school-sector.relarn.ru/nsm/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KoaudecTBo4acon
DJIeKTPOHHBbIeNN(PPOBbIEOOPA30BATEIbHBI
n/ | Temaypoka Bce Konrtpoabubiepad = IlpakTuyeckuepad
epecypcbl
11 ro 0ThI 0ThI

[Ipenmer oprannyeckoin . )
repetitor.1c.ru, http://chemistry-

chemists.com/Libraries

XUMHH, €€ BOSHUKHOBEHUE, 1 0 0

Pa3BUTHUEC U 3HAYCHUC

Teopus crpoenus
OPraHN4YeCKUX COCTMHEHUHN http://chemistry-chemists.com/Libraries. resh.
A. M. byrneposa, eé edu.ru

OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o
Kiaccudukanuu
OpraHUYeCKUX BEIICCTB.
Howmenknatypa 1 0 0 http://school-collection.edu.ru. resh. edu.ru
(cucremaTuyeckas) u
TPUBHAJILHBIC HA3BAHUS
OpPraHUYeCKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE, http://chemistry-chemists.com/L ibraries, resh.

TOMOJIOTUYECKHUH PsIJT edu.ru

Mertan u 3TaH — npocTenIme

1 0 0 resh. edu.ru, http://windows.edu/ru
[IPEICTABUTENN AIKAHOB
AJIKEHBI: COCTaB U CTPOEHHUE, .
. p 1 0 0 http://windows.edu/ru , resh. edu.ru
CBOMCTBA
DTWIIEH U IIPOIUIIEH — .
p 1 0 0 http://windows.edu/ru , resh. edu.ru

HpOCTCfII.HPIC NpeACTaBUTCIIN



http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://school-collection.edu.ru/
http://chemistry-chemists.com/Libraries
http://windows.edu/ru
http://windows.edu/ru
http://windows.edu/ru

AJIKCHOB

[Tpaktuyeckas padora Ne 1.

http://windows.edu/ru , http://chemistry-

8 «lonyserie BTHHE Ha chemists.com/Libraries
M3Yy4YEHUE €ro CBOUCTBY
AJIKVHBI: COCTaB U
ocobenmocTH CT? OCHHA, http://chemistry-chemists.com/Libraries,
9 POMOJIOTHACCIHH Pl http://chemistry-chemists.com/L ibraries. resh.
Anerunern —
N edu.ru
MPOCTCUIIUHUITPEACTABUTECIbA
JIKUHOB
10 Brrunciienus no ypaBHEHHIO http://chemistry-chemists.com/Libraries, P11,
XUMUYECKON pEeaKun http://chemistry-chemists.com/Libraries
11 ApeHbl: 6EH30J1 ¥ TOITYOJL. http://chemistry-chemists.com/Libraries, resh.
TOKCHYHOCTH apeHOB edu.ru
I'enernueckas cBs3b
12 YIJIEBOI0POIOB, resh. edu.ru, http://chemistry-
MPUHAJICKAINX K chemists.com/Libraries
Pa3IUYHbBIM KJaccaM
[IpupoaHble HCTOYHUKU
YTIE€BOAOPOIOB: IPUPOIHBII
13 ra3 v MonyTHbIE He(TIHbBIC http://chemistry-chemists.com/L ibraries
ras3bl, He()Th ¥ TPOJYKTHI €€
nepepaboTKu
[IpupoaHble ICTOYHUKU
YIIECBOAOPOAOE: TIPHPOAHLH resh. edu.ru, http://chemistry-
14 ra3 v MoIMyTHbIe HEPTSIHbIE

rassl, HepTh ¥ MPOTYKTHI €€
nepepaboTKu

chemists.com/Libraries



http://windows.edu/ru
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries

Anxanuensl. byraguen-1,3 u
MetunbOyraauen-1,3.

http://chemistry-chemists.com/Libraries,

15 http://chemistry-chemists.com/Libraries, resh.
[Tony4yeHne CHUHTETUYECKOTO
edu.ru
Kay4IyKa U Pe3UHBI
resh. edu.ru, http://chemistry-
KonTtponsHas pabora o i L .
16 a37eTy Y TIICBOOPOIED chemists.com/Libraries, http://chemistry-
P Y P chemists.com/Libraries
[IpenenbHbIE OTHOATOMHBIE )
P resh. edu.ru, http://chemistry-
17 CIUPTBI: METAHOJ U 3TAHOJ. ) S
chemists.com/Libraries
Bopoponnascssizb
MHoroaToMHEIE CHUPTEI: . . . .
18 P http://chemistry-chemists.com/L ibraries
STHUJICHTJIUKOJIb U FJ'II/IHepI/IH
DeHOJI: CTPOEHUE MOJIEKYIIBI,
19 (hM3UYEeCKUEe U XUMHYECKUE http://chemistry-chemists.com/L ibraries
CBOICTBA, TPUMECHEHUE
Anpaernasl: GopMaIbIeTuI 1
20 Aeruzipl: hopmabIeruy POIII
areTanbaerug. AlueTod
OIHOOCHOBHBIE TIPE/ICTBHBIE
21 KapOOHOBBIC KUCIIOTHI: http://chemistry-chemists.com/L ibraries
MYpaBbUHAS U YKCYCHAs
[IpakTrueckas padota Ne 2 .
. resh. edu.ru, http://chemistry-
22 «CBolicTBa pacTBOpa i o
. chemists.com/Libraries
YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIE€UHOBAs . . .
P http://chemistry-chemists.com/Libraries. resh.
23 KHCJIOThI, KaK MPEJACTaBUTEIN edu.ru
BBICIHINX KapOOHOBBIX KHCIIOT '
MprU1a KaK COJIM BBICIIHX ) . L
24 PD1I, http://chemistry-chemists.com/Libraries

Kap6OHOBLIX KHUCJIOT, UX



http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries

MOIOILIee NeHCTBUE

Cnoxwuble 3(upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX

25 http://chemistry-chemists.com/Libraries
KHCJIOT.
IMaponu3cno)HBIXIPUPOB
Kupsl: TuIpOIN3, . . . .
P AP http://chemistry-chemists.com/Libraries, resh.
26 MIpUMEHEHHE, OHoJIoTHYecKast
edu.ru
POJIb JKUPOB
VrieBoasl: coCcTas,
Kinaccudukanust. BaxxHelmme . . . .
27 uran http://chemistry-chemists.com/Libraries
MPEACTaBUTENH: TIIIOK03a,
bpykTo3a, caxapo3a
28 Kpaxman u nemnronos3a kak PO, http://chemistry-chemists.com/Libraries.
MIPUPOIHBIC TTOJTUMEPHI resh. edu.ru
KonTtponsHas padota no
29 pazaeny http://chemistry-chemists.com/Libraries,resh.
«Kucnopoacoaep:xarire edu.ru .
OPraHU4YeCKUe COCAMHEHUSD)
30 AMUHBI: METHJIAMUH U http://chemistry-chemists.com/Libraries, resh.
AHWINH edu.ru
AMUHOKHUCIIOTEI KaK
aMbOoTEPHBIE OpPraHNYECKHE . . . .
orep p http://chemistry-chemists.com/Libraries, resh.
31 COEIMHEHMS, X
edu.ru
OHMOJIOTMYECKOE 3HAUCHHUE.
Ilenrtu bl
Benku xak npupoaHbie . . . .
pHpoZ http://chemistry-chemists.com/Libraries, resh.
32 BBICOKOMOJIEKYJISIPHBIE

COCAUMHCHUA

edu.ru



http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries,resh
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries

33

OCHOBHHC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

http://chemistry-chemists.com/Libraries. resh.
edu.ru

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHui. IlmacTmacchl,
Kay4yKH, BOJIOKHA

http://chemistry-chemists.com/Libraries, resh.
edu.ru

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME
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http://chemistry-chemists.com/Libraries
http://chemistry-chemists.com/Libraries

11 KVIACC

Ne
n/
n

Temaypoka

KoaudecTBo4acon

Bce KouTtpoJsbHbiepa
ro 00ThI

IIpakTHYyeckuepa
00TBI

DJIeKTPOHHBbIeNN(PPOBBIEOOPA30BATEIbHBI
epecypchbl

XUMHMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

http://chemistry-chemists.com/Libraries, resh.
edu.ru

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB 1. Y.
MenneneeBa, UX CBA3b C
COBPEMEHHOM TeopHuen
CTPOEHUS aTOMOB

http://windows.edu/ru , resh. edu.ru

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKUX
AJIEMEHTOB U UX COCAMHEHUI
I10 TPYIIaM U TIEPHOJIaM.
3HavYeHHE TIEPUOTUIECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKuX 3emMentoB . 1.
MenzeneeBa B pa3BUTUU HAYKU

http://windows.edu/ru, resh. edu.ru

CrpoeHue BellecTBa.
XuMuuecKas CBsI3b, €€ BUBI;
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBS3H.
Bonoponnascssisb

http://windows.edu/ru, resh. edu.ru

BanentHOCTE.
DIEeKTPOOTPULIATEIBHOCTb.

resh. edu.ru. http://www.fipi.ru,



http://chemistry-chemists.com/Libraries
http://windows.edu/ru
http://windows.edu/ru
http://windows.edu/ru
http://www.fipi.ru/

CreneHp OKUCIIEHUS.
BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHUSI

[TonATHE O AUCIIEPCHBIX
cucreMmax. VIcTuHHEIE 1
KOJUTOUIHBIE PACTBOPBI.
MaccoBas 101 BeIiecTBa B
pactBope

http://www.fipi.ru, resh. edu.ru

Knaccudukanus u
HOMEHKJIaTypa

HCOPraHNM4CCKUuX COC}IHHCHHP'I.

T'eneTnueckas cBsI3b
HEOpPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

http://www.fipi.ru,resh. edu.ru

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPTaHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXpPaHEHHUS MacCChl BELIECTB;
3aKOH COXpaHEeHHUS U
MIPEeBPALIEHUS SHEPTUU TTPU
XUMHYECKUX PEaKIHIX

resh. edu.ru http://www.fipi.ru

CKOpoCTb peakIiui.
OO6paTumbie peaxIuu.
XUMHYECKOE pAaBHOBECHE

resh. edu.ru http://www.fipi.ru

10

[IpakTrueckas pabora Ne 1.
«BnusiHuE pa3zau4HbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEaKIUn»

http://www.fipi.ru,resh. edu.ru

11

QHCKTPOJII/ITI/I‘-ICCKEU{

resh. edu.ru, http://www.fipi.ru



http://www.fipi.ru/
http://www.fipi.ru,resh/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru,resh/
http://www.fipi.ru/

nuccounanud. [lonstue o
BOJIOpOIHOM Moka3atese (pH)
pacTBopa.
Peaknunnonnoroobmena.
I'mpponuzopraHnyeckux u
HEOPraHNYECKUXBEIICCTB

12

OKHCIUTENHHO-
BOCCTaHOBHUTEIIHHBIC PEAKITHH.
[Tonsatue 06 snexTposm3e
pacIuiaBoB U pacTBOPOB COJICH

resh. edu.ru http://www.fipi.ru

13

KonTpossHas pabora no
pazaeny «TeopeTtnueckue
OCHOBBI XUMHUIN)»

resh. edu.ru, http://www.fipi.ru

14

MeTamisl, UX MOJI0KCHUE B
[Tepuoanueckoit cucreme
XUMHUYeCKuX djeMeHToB 1. Y.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB.
O6muedu3nIecKuecBOnCcTBaM
€TaJjIoB

POIII, http://windows.edu/ru

15

CriaBbl METaJIOB.
DNEeKTPOXUMHUYECKUH P
HaAMpPSDKEHUN METaIJIOB

resh. edu.ru, http://windows.edu/ru

16

XUMHYECKHE CBOMCTBA
BaYKHEHIIINX METAJJIOB
(HaTpuit, Kanuii, KaabIUii,
MarHuii, aJroMUHHI) U UX
COCIMHEHUH

resh. edu.ru, http://www.fipi.ru

17

XHUMUYECKHE CBOWCTBA XpOMa,

resh. edu.ru. http://www.fipi.ru



http://www.fipi.ru/
http://www.fipi.ru/
http://windows.edu/ru
http://windows.edu/ru
http://www.fipi.ru/
http://www.fipi.ru/

MEIN U UX COeTUHEHUN

18

XHUMHUYECKHE CBOMCTBA ITNHKA,
JKeJie3a M UX COeTMHEHUH

PO, http://www.fipi.ru

19

[Tpaktuyeckas padora Ne 2.
"Perienue
IKCIEPUMEHTATBHBIX 33124 110
TeMe «MeTajabe»"

resh. edu.ru, http://www.fipi.ru

20

Hewmeraiibl, X MOJIOKEHHE B
[Tepuoanueckoit cucreme
XUMHUYeCKnX deMeHToB 1. Y.
MeHnneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

resh. edu.ru, http://www.fipi.ru

21

du3nyecKre CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hochopa u
yriaepoaa

resh. edu.ru http://www.fipi.ru

22

XUMHAYECKHE CBOMCTBA
raJOreHOB, CEPHI U UX
COECOUHEHUN

resh. edu.ru. http://www.fipi.ru

23

XuMudecKkre CBOMCTBA a30Ta,
dbocdpa u ux coequHEHUN

resh. edu.ru. http://windows.edu/ru

24

XUMHUYECKHUE CBOUCTBA
yriaepo/ia, KpeMHHUS U X
COEeIMHEHUN

resh. edu.ru. http://www.fipi.ru

25

[IpuMeHeHne BaKHEUIINX
HEMETAIIJIOB U UX COCIMHEHUI

resh. edu.ru

26

O00011IeHNE U cCUCTEMATU3 AU

http://www.fipi.ru . resh. edu.ru



http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://windows.edu/ru
http://www.fipi.ru/
http://www.fipi.ru/

3HAHUH 110 TeMe
«Hemerannel». BeraucneHus
10 YPaBHEHUSIM XUMHYECKUX
peaKuuii 1 TEPMOXUMHUYECKUE
pacd€Thl

27

[Tpaktuyeckas padora Ne 3.
«Pemenue
3KCHepI/IM€HTaJ'II)HI)IX 3aga4 11o
teme "HemeTams"y»

resh. edu.ru, http://www.fipi.ru

28

KonTtponbnas pabota no remam
«Metamael» 1 «HemeTaniey

resh. edu.ru, http://www.fipi.ru

29

Heoprannueckue u
OpraHUYecKre KUCIIOTHI.
Heopranunueckue u
OpraHMYecKrue OCHOBAHUS

http://www.fipi.ru. resh. edu.ru

30

Ponp xuMuu B o0ecIieueHun
9KOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBOM
0€301acHOCTH, Pa3BUTHHU
MEIULIMHBI

http://www.fipi.ru.resh. edu.ru

31

[Ipencranenus 06 oOmMUX
HAYYHBIX TPUHIIUITAX
MPOMBIIICHHOTO TTOTYYSHHSI
Ba)KHEHIIINX BEIECTB

http://www.fipi.ru.resh. edu.ru

32

YenoBek B MUPEC BCIICCTB U
MaTepruajioB

http://www.fipi.ru. resh. edu.ru

33

AmdoTepHble HeOpraHu4ecKue
U OpPraHUYECKUE COCIMHEHUSI.
I'enernueckas cBs3b

http://www.fipi.ru.resh. edu.ru



http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://www.fipi.ru.resh/
http://www.fipi.ru.resh/
http://www.fipi.ru/
http://www.fipi.ru.resh/

HCOPraHNM4YCCKUX 1
OpraHn4eCKux BCHICCTB

34

XHMHUA U 310pOBbEUYEIIOBEKA

http://www.fipi.ruresh. edu.ru.

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME
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http://www.fipi.ru/

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

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Aknnonepnoe o0iectBo «M3narenscTBo
«IIpocsewenue»

* Xumus, 11 xknacce/ T'abpuensa O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe obmiectBo «M3m1atenbeTBo

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposibHBIE U
IIPOBEPOYHbIE PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Bpenenckas «Xumus 11 xmacc:
Hacronpnas kaura qis yaurens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura mis yuurens». Hacte 2 —Beenure 1. O.C.I'aGpuensH,
I'.T".JIsicoBa «Xumus Metoanueckoe mocodbne — 6a3oBbIid ypoBeHb» - M.: JIpoda
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