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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1o XMMHUHM Ha YpOBHE CpelHEro odiiero oopazoBaHus pa3padoTaHa
Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obGpa3oBaHUU B
Poccuiickoii ®denepanumy», TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS (eaepabHON
o0Opa3oBaTelbHOM MporpamMmbl cpeaHero obmiero o6pazoanus (POIT COO),
MpEACTaBICHHbIX B DefepaqbHOM TOCYJapCTBEHHOM O0pa30BaTEIIbHOM CTaHAApTe
COO, c¢ yuérom Konmenmuu mnpemnogaBanus ydeOHOro mnpeamera «XUMHUS» B
oOpa3oBaTelbHBIX opranuzanusax Poccuiickoit deaepaiuu, peaau3yomnux OCHOBHbIE
oOpa3oBaTelbHbIE MPOrPAMMBI, M OCHOBHBIX IOJOKEHUU «CTpaTreruu pa3BUTHUS
Bocriutanusi B Pocculickoit @enepaunn Ha nepuon a0 2025 roga» (Pacnopsikenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.), ¢ yueroM paboueil mporpaMmsI
Bocrnutanust MbOY COIII r.ITuonepckoro.

OcHOBY MOJXOJOB K pa3pabOTKe NpOrpaMMbl MO XHUMHH, K OIPEICICHHUIO
oOuieil crpateruu OOy4eHHs, BOCHUTAHUS W Pa3BUTUS OOYYAIOLIUXCS CPEIACTBAMU
yaeOHoro npenmera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHuentyanbHble nonoxenus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
COJIEp)KaHMsI, pE3yJbTaTOB OOy4YeHUsT W TPeOOBaHUW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHOM  OpraHU3allid, SBISETCS HEOThEMJIEMOM 4YacThlo UX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBEpIIAIONIMM  ATalNoOM  peaJn3aluud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIIHUX
I[EJIOCTHON CHCTEME XMMHUYECKOTro 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPUPOBL, (HOPMUPOBAHHUS MHUPOBO33PEHHS U OOLIEN KyJIbTYphl YEIOBEKa, a
TaK>Ke€ IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON
cpene. Peanusyercss xumuueckoe oOpa3oBaHue 00y4arolIMXCsi HA YPOBHE CPEAHErO
oO1rero o0pa3oBaHuUsl CpPEACTBAMHU Y4e€OHOro MpeaMera «XHUMUs», COJIEpKAHHUE U
MOCTPOEHUE KOTOPOTO ONpEe/IeNICHbl B MporpaMme Mo XUMHUHU € y4E€TOM CrelupuKu
HAyKd XUMHUHU, €€ 3HA4YeHHs B [O3HAHUM NPUPOJABI U B MAaTEpUAIBbHON >KU3HU
o0IIecTBa, a TaKkKe C Y4ETOM OOIMX IIeJied W MPUHIMIIOB, XapaKTEPU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHero oluiero oopasoBanus B Poccuiickoit
denepanum.

XUMHSA Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIrpaeT 0coO0ylo poiib B
COBPEMEHHOW LIMBWJIM3AlMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJIbTypbl. OHa
BHOCUT CBOHM BKJaJ B (OPMHUPOBAHHME PALMOHAIBHOTO HAYYHOI'O MBILIUICHHS, B
CO3/IaHHME IIEJIOCTHOTO NPEACTABICHHUS OO0 OKPYXKAIOIIeM MHpPE Kak O €IUHCTBE
OpUPOJBI M UelIOBeKa, KOTopoe (opMUpYyeTCs B XHMUU HAa OCHOBE MOHHUMAaHUS
BELIECTBEHHOTO COCTaBa OKPYXKAOIIETO MHUpPAa, OCO3HAHUS B3aWMMOCBSA3U MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTAMH MMPUMEHEHHS.

TecHO B3aMMOAEHCTBYsS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHUs CTaja
HEOTHEMJIEMON YacThl0O MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHUEM YCHEIIHOIO
TpyJa W KU3HHM Kaxzaoro uiaeHa ooOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJATENbHAs], KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha pELICHUE



I00AJIBHBIX MPOOJIEM  YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPhEBOM,
HHEPTEeTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30MMaCHOCTH M OXPAHBI 3/I0POBBSI.

B cootBerctBUM ¢ O0OmMMMHM LENSMA W TNPUHIMIIAMH CPEAHEro OOIIEro
oOpa3zoBaHus cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIA YPOBEHD
M3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
o0yyJaromuxcs, HEOOXOAUMYIO UM JJIsl BHIPAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB,
YCIIEUIHOTO BKJIFOUEHUS B )KM3Hb COIIMYyMa, IPOJIOJIKEHUSI 00pa30BaHUS B Pa3IUYHBIX
00J1aCTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapysitoiuMu - ipeaMeTa  «XuMUS» — SBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckas xumusi» U «OOmas W HeEopraHuyeckass XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHusl KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW MO0 HEOPraHWYECKOW XMMHUHU (C BKIIOUYECHHEM 3HAHUM U3 OOUIed XUMHHU) U
oprann4yeckon xumuu. POpMHUpPOBaHME JAHHOM CUCTEMbl 3HAHMN NPU U3YUYECHUU
npeaMeTa 00ecreuyrnBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usl BEIECTB
HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepxaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpraHWYecKas XuMUs» CcHOpPMUPOBaHA B TPOrpaMMe IO XHMHH HAa OCHOBE
CUCTEMHOTO TMOAXOJa K M3Y4YEHHIO Y4eOHOro Marepuaia U 0OOyCJIOBJIEHA
HUCTOPUYECKA OOOCHOBAHHBIM PAa3BUTHEM 3HAHUW Ha OMPEAEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoil XMMHUH BELIECTBA pACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUU CTPOEHHUSI OPraHMYECKUX COCIMHEHUM, a TaK)KE Ha YpOBHE
CTEPEOXUMHUYECKUX U JIEKTPOHHBIX MPEICTABICHUI O CTPOCHUH BellecTB. CBeeHUs
00 M3ydaeMblX B Kypce€ BelIecTBax HAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB [0
CJIO’KHBIX OMOJIOTMYECKH AaKTUBHBIX COeIUHEHUN. B Kypce opraHnueckod XumMuu
MOJIY4aloT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOI'O OOIIETro 0Opa30BaHUS
MepBOHAYAIbHbIE TIPEACTABICHUSA O XUMHUYECKOW CBSI3U, KIAcCU(UKAITMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOECHUS, O XUMUYECKOU
peaKkiuu.

[Ton HOBBIM yrJIOM 3peHuUs B Tmpeamere «XuMmus» 0a30BOr0 ypOBHS
paccMaTpHUBaeTCsi HW3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus
TEOpPETUYECKUM Martepual U (AKTOJIOTHYECKHE CBEACHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4yacTHOCTH, B Kypce «OOmmas M HeopraHudeckas
XUMHSD»  00yJaromuMcs TPEIOCTaBIseTCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHUE
MEPUOJANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOIOJOTHUUECKUX TMO3UIIHM,
rIyOo)ke TOHATh MCTOPUYECKOE U3MEHEHHEe (YHKIUNA OSTOro 3akoHa — OT
00001aro1Iel 10 OOBSACHSIONIEH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHM, a TAK)KE€ O XMMHMUYECKUX PEaKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHUs nomnonHsaercs B Kypcax 10 n 11 kimaccoB anemeHTamu
COJIEpKAHUS, UMEIOIIMMHU KYJbTYPOJOTMYECKUI W MPUKIAJAHON XapakTep. IOTH
3HaHUSl CIOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKamH,
PacKpbIBAIOT €€ pOJib B MO3HABATEIBbHOM M MPAKTUUYECKOW IESTEIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH U



MPAKTUYECKUX TMPUIOKEHUNW XHUMHH, TTOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TPOOJIEMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKHA OCMBICIMBATh MH(POPMALIMIO U MTPUMEHSTH €€ I MOMOJHEHUs 3HAHUM,
pELICHHS] UHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a/1ad. B
I[EJIOM COJIepaHuEe Y4eOHOro mpeaMeTra «XUMHUS» JaHHOTO YPOBHS H3y4YEHUS
OPUEHTUPOBAHO Ha (POpMHUpOBaHHE Yy OOYYAIOIIMXCS MHUPOBO33PEHUECKOW OCHOBBI
g TOHUMaHus (UIOCOPCKUX UAEH, TaKuX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYECKOr0 M OPraHMYECKOro MHUpa, 0O0YCIOBJIEHHOCTh CBOWCTB BEILECTB HMX
COCTaBOM U CTPOECHHMEM, [MO3HABAEMOCTb MPUPOJIHBIX SBJICHUM MYyTEM IKCIIEPUMEHTA
W peHIeHUS TMPOTHBOPEYUN MEXKIYy HOBBIMH (akKTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHME POJIM XMMUU B PEUICHUHU HKOJIOTHYECKUX IpoldiieM, a
Takke MpoOsieM cOepekeHUs PHEPTETUUYECKUX PECYpPCOB, CBIPbS, CO3AaHUS HOBBIX
TEXHOJIOTUM U MaTEPHAJIOB.

B nmane pemeHus 3agad  BOCHOUTAHUS, pa3BUTUS M COLMAIM3aLUU
OOy4YalIIMXCAd TMPUHATHIE TPOrPaMMON IO XUMHH TOJIXOJbl K ONPEIEICHUIO
COJEpPKAHUSI M  TIOCTPOEHHS TpeIMeTa MpeAycMaTpuBaioT  (HOpMHpPOBAHUE
YHUBEPCAIBHBIX YYCOHBIX JEHCTBUN, UMEIONINX 0a30BOE 3HAYCHHE IS PA3THUUHBIX
BUJOB JESATEIbHOCTU: pELIEHUs MpodjieM, TMOUCKa, aHaliu3a U 00paboTKu
uH(popMalMi, HEOOXOAMMBIX [JIsi MPUOOPETEHUs OIbITa MPAKTUYECKOW H
HCCIIE0BATENbCKOM NESITENbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B nmpaktuke mnpenogaBaHus XUMUM KaK HAa YPOBHE OCHOBHOTO OOLIEro
00pa30BaHUs, TAK U HAa YPOBHE CpeIHEro oOmiero oopazoBaHus, MpH ONPEACICHUN
COZIEPKATEIbHOW XapaKTEpPUCTUKH LENe U3y4eHHs MpeAMeTa HamnpaBICHUEM
MEPBOCTENEHHOW 3HAYUMOCTH TPAJULUMOHHO NPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKM KakK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESTENbHOCTA YEIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyabTypbl. C
METOJIMYECKOW TOYKH 3PEHUS TAKOM MOAXOJ K ONPEACICHUIO LENEH H3y4YeHU
IIpeAMETa ABJISIETCS BIOJIHE ONPAaBIaHHbBIM.

CorynacHO [aHHOM TOYKE 3pEHMsI TJIaBHBIMU LEJIAMH H3Yy4YEHHUs MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopmupoBaHue cHCTeMbl XMMHYECKMX  3HAaHMM  Kak  BaKHeWIen
COCTaBJISIIOIIEN E€CTECTBEHHO-HAYYHONW KAapTHHBI MHMPA, B OCHOBE KOTOPOU
JeKaT KIIIOYEBbIE TOHATHUS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHME $3blKa HAYKHU, YCBOCHHE W TOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHU MHUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJICHHE C MCTOPHUEH HX
Pa3BUTHA U CTAHOBJICHUS;

e (QopmMupoBaHue U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUSA
BEIIECTB U XUMHUYECKUX PEaKIUid, HEOOXOAUMBIX JIJIsi TPUOOPETEHUS] YMEHUI
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKHUX SBJIICHUHN, UMEIOITUX MECTO
B IPUPOJIE, B IPAKTUYECKOU U TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOJIOJACHUEM U
OOBSICHEHHEM  XMMHUYECKOI'O  SKCIEPUMEHTa,  COOJIIOJIEHHEM  IPaBUII
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMM.



Hapsimy ¢ aTum, comepkaTellbHas XapaKTEpPHCTHKA IeJed W 3a1ad U3yYCHHUS
MpeaMeTa B MporpaMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TPUOPUTETAMHU B CHUCTEME CpelHero oodimiero obpazoBaHus. CerojHs B
MIPETOJJaBaHNH XMMHUH B OOJBIICH CTENEeHU OTAAETCS MPEATOYTEHUE MPAKTHIECKOU
KOMITOHEHTE COJIepKaHusl 00yUYeHUsl, OPUCHTUPOBAHHOM Ha MOJTOTOBKY BBIMTYCKHUKA
o011e00pa30BaTeIbHOM  OpraHM3alluM, BJIAJACIONIET0 HE HAO0OpOM 3HaHWM, a
(GYHKIIMOHATHHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOO0AMH W YMEHUSIMH aKTHBHOTO
NOJy4YeHHUs] 3HAHUW U TPUMEHEHHS HX B pEATbHOM JKM3HU JUIS pELICHUs
MPAKTUIECKUX 3a]1ad.

B cBsi3u ¢ 3TUM Npu U3Y4YEHHUH MpeaMeTa «XHUMHS» JOMUHUPYIOIIEe 3HAUCHUE
MPUOOPETAIOT TaKKE 1IETU U 3a]a4H, KaK:

aganTanysi 00yJaronuxcsi K yCIOBUSAM JAMHAMUYHO Pa3BUBAIONIICTOCS MHPA,
dbopMHpOBaHWE  HMHTEIJIEKTYalbHO  PAa3BUTOM  JIMYHOCTH, rOTOBOM K
caM00OPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTECIHHOMY TPHUHSTHIO TPaMOTHBIX
pEIIeHNI B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlMsAX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dbopMmupoBaHHEe Yy  OOYyYarOMMXCS  KJIIOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIUI), HMEIOIIUX YHUBEpPCAIbHOE 3HAYEHUE JJIS Pa3IUYHBIX BHJIOB
JESTENbHOCTU: pelIeHusl MpoOJeM, MOWCKA, aHaiau3a U 00padOTKH HH(POpPMALIHH,
HEOOXOIUMBIX /I IPUOOPETEHUS OMbITa ACATEIIBHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B IIO3HAHMHM XUMHUHU, a TakKKe IS OICHKA C TO3UIMH SKOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX MPOIIECCOB HA OPTaHU3M
4esoBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE IT03HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEW O0YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HAHMS 10 XHUMHH B COOTBETCTBUU C JKU3HCHHBIMH MOTPEOHOCTSIMH, HMCIIOIH30BATh
COBpEMEHHBIC MH(OPMAITMOHHBIC TEXHOJIOTHHU I TOMCKAa W aHaIW3a y4eOHOU W
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUK XMMUYECKOTO COJIEP KAHUS;

dbopMHpOBaHNE W PA3BUTHE Y OOYYAIOIIMXCS ACCOIMMATHBHOTO M JIOTHYCCKOTO
MBIIIUICHUS, HaOJII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPHIE OCOOCHHO
HEOOXOMWMBI, B YaCTHOCTH, MNpH TUIAHWUPOBAHWUU M TIPOBEICHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE y  oOywaromuxcsi  YOeXKIEHHOCTM B  T'YMaHUCTUYECKOH
HAIMPABICHHOCTH XWUMHUHU, €€ BaXXHOM pONHM B PEIICHUH TJIOOAIBHBIX TPOOIIeM
PaIMOHAILHOTO TPUPOJIONOIB30BAHUS, TMOMOJHEHUS YHEPreTUYECKUX PECYPCOB U
COXpaHEHUS TPHUPOAHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIMMOCTH OEpPEeKHOIO
OTHOIIEHUS K TPHUPOJC W CBOEMY 3/I0pPOBBIO, a Tak)Ke NPHOOPETEHHS OIbITa
WCIOJIb30BAHUSL TOJYYEHHBIX 3HAHWM [Jii TMPUHATUS TPAMOTHBIX pEUIEHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

OO6muiee 4ncno 4acoB, OTBEACHHBIX JIJISI U3y4YEHUS XUMHH, HA 0a30BOM ypOBHE
cpenHero oouero oopasoBanusi, coctapisier 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Hepeno), B 11 knacce — 34 yaca (1 gac B Heneno).



Peanuzanus  mporpamMmbl  OyJneT — OCYHIECTBIATHCS C  HCIOJIb30BaHUEM
o0OpynoBaHUS IIEHTpA OOpa30BaHUSI ECTECTBEHHO-HAYYHOWM M TEXHOJOTHYECKOU
HampaBieHHocTel «Touka pocrta», pacmnoioxkenHoro Ha 06aze MBOY COII
r.Ilnonepckoro



COAEPKAHUE OBYUYEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMHUHU

[IpeqMer OopraHM4ecKOlW XMMHH: €€ BO3ZHHMKHOBEHHME, Pa3BUTUE U 3HAYCHUE B
MOJIYyYEHUH HOBBIX BEUIECTB M MaTepuaynioB. Teopuss CTPOEHUS OPraHHUYEeCKUX
coenunenuii A. M. byrnepoBa, e€ ocHOBHBIE TIoNIOKeHUsS. CTPYKTypHBIE (POPMYIIBI
opranudeckux BeuiectB. ['oMmonorus, uzomepus. XuMu4eckas CBsi3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccudukanuum opraHuveckux BeniecTB. HomeHnkiaTtypa
OPraHMYECKUX COEIMHEHHMH (cHUCTeMaTHyecKas) W TPUBHUAIBHBIE Ha3BaHUS
BAXKHEHUIIINX MPEICTABUTENEN KIACCOB OPIraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHbIE METO/Ibl M3YYEHHs BELIECTB W HX MPEBpallCHU:
O3HAaKOMJIEHHE C 00pa3laMu OpraHMYECKUX BEIIECTB M MaTepualaMu Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJI OpPraHUYEeCKHMX BEIECTB, HAOJIOJEHUE U ONUCaHUe
JE€MOHCTPALMOHHBIX OMNBITOB MO MPEBPAIICHUI0 OpPraHUYECKHUX BEIIECTB MpU
HarpeBaHu (IJIaBjieHue, OOyrIMBaHUE U TOPEHNUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTpPOEHUE, TOMOJOTMYECKHMU psaa. MeraH U 3TaH —
MPOCTEUIINE TPEACTABUTEIN alKaHOB: (PU3WYECKUE U XUMUYECKHE CBOMCTBa
(peakuuu 3aMeUIeHUsT U TOpPEHHUsA), HAXOXKAEHUE B MPUPOAE, IMOJIYy4YEHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKUM PsiA. DTUIEH W MPONMWIEH —
MPOCTEUIITNE TPEACTABUTEIN aKCHOB: (HU3WYECKHMEe W XWMHUYECKHE CBONCTBA
(peaky  TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THApPATALMM, OKHUCICHUS U
MOJIMMEPHU3ALIMH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuus mnoiuMmepuszanuu). I[lonmydeHue CHHTETUYECKOIO
Kay4dyKa 1 pE3HHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUH psifl. ALICTUIICH —
NPOCTEUIINN  MPENCTABUTENh AJKUHOB: COCTaB, CTpPOEHUE, (PUBHYECKHE U
XUMUYECKUE CBOWCTBA (pE€aKUUM THUIPUPOBAHHUSA, TaJIOTCHUPOBAHUS, THAPATAIH,
ropeHus), Mojay4yeHrue u IpUMEeHEHHE.

Apenbl. beHzon: coctaB, cTpoeHHe, (U3MYECKHE W XUMHUYECKHE CBONCTBA
(peakiy TajJoreHUpPOBAHUS U HUTPOBAHUS), TOJYUYEHHE U TNPUMEHEHue. 10.1yon:
cocmas, cmpoenue, uzuiecKue u Xumuieckue céotucmaa (peakyuu 2aio2eHupo8aHus
U HUMpPOBAHUs), NoxyyeHue u npumeHnenue. TOKCUYHOCTb APEHOB. | eHeTHMueckas
CBSI3b MEX]Y YIJI€BOJOPOIaMHU, TPUHAIIICKAIIUMH K Pa3TUYHBIM KJIACCaAM.

[IpuponHble WMCTOYHMKHM YIJIEBOAOPOAOB. IlpuponHslii ra3 W IOIyTHBIE
HedTanbie raszpl. Hedpte u e€ mpoucxoxaenue. CrocoObl mnepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaluTUYEeCKuii), mnuponus. I[IpoaykTsl
nepepadoTKu HePTH, UX NPUMEHEHHE B MPOMBINIJIEHHOCTH W B ObITy. KameHHBIM
YTOJb ¥ MPOAYKTHI €ro nepepadoTKH.




OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHs] BELIECTB M HUX TPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3amMu IIacTMacC, KayuyyKoB M pe3uHbl, Koyuiekuu «Hedto» u
«YTrosp», MOJIEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB U TaJOr€HONPOU3BOJIHBIX,
MIPOBEICHUE PAKTUYECKOW PabOThI: OJYUYEHHUE STUIIEHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnble 3a1auu.

BblunciieHnss 1O  ypaBHEHHIO XUMHUYECKOH peakuuu (Maccel, 0OBEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM NPOMYKTA PEAaKUUU 110 W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WIN NPOAYKTOB PEAKLIUH).

Kuciopoaconep:kamue opraHu4ecKue CoeJHHEHUs

IlpenensHble  OAHOATOMHBIE CHHUPTHI. MeETaHON U OTAaHOI: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (pEaKIUU C aKTHUBHBIMH METaJJIaMH,
raJIOr€HOBOJOPO/IAMH, T'OpPEHHUE), MpUMEHEHHEe. BomopoaHble CBSI3M  MEXIAY
MOJIEKYJIaMU CIIMPTOB. [IelicTBHE METaHOIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbl€ CIIUPTHL. DTUICHIJIMKOb U TJIMLEPUH: CTPOCHHE, (PU3NUECKUE
M XUMUYECKHE CBOMCTBAa (B3aUMOJEWCTBME CO UICJIOYHBIMM  METaJIaMH,
KAUeCTBEHHAsl pEaKIusi Ha MHOroaTOMHblIe CHUPThI). JleiicTBUe Ha OpraHu3M
yenoBeka. [I[puMenenne rmunepusa u STUIIEHTJIMKOJIS.

@deHon: CTPOEHUE MOJEKYJbl, (U3MUecKkMe U XMMHYECKHE CBOICTBaA.
Toxcuunocts penomna. [Ipumenenue Qenona.

Anbaerunpl u kemonwvl. DopManbieru, aleTaabJerua: CTpoeHue, husnueckue
U XMMHUYECKHE CBOMCTBA (pEaKlMHU OKHUCIEHHS U BOCCTAHOBJICHUS, Kau€CTBEHHbBIC
peakuyn), NOJy4YEeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE IpEJENbHbIE KapOOHOBBIE KUCIOThl. MypaBbuHas U YKCYCHas
KHCJIOTBL: CTpOEHHUE, (PU3MUYECKHE U XMMHUYECKHME CBOMCTBA (CBOWCTBa, OOIIME s
KJ1acca KUCIIOT, peakuus 3TepupuKainn), nodydeHue u npumenenue. CteapuHoBas u
OJIEMHOBAsl KUCIOTHl KaK MPEACTAaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mbula Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBUE.

CrnoxHble 3pUpbl KaK IPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPOIM3 CIIOKHBIX
s¢upoB. Kupel. ['maponus xupo. I[Ipumenenue >xupoB. buosoruueckas poiib

AKUPOB.
VYrneBojsl: cocTaB, KiaccuduKanus yrieBoaoB (MOHO-, AU- U MOJMCAXAPUIbI).
['moko3a — mpocTelmmii MOHOCAaxXapua: OCOOEHHOCTH CTPOCHHUS MOJICKYJIBI,

du3ndeckre U XMMHUYCCKHE CBOMCTBa (B3aummojencTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHoBIEHUE, OPOKEHHE
TJIFOKO3bI), HAxOXJEHWE B TMPUPOJE, NpPUMEHEHUE, OHOoJIOoruYecKas poJib.
®dotocunTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u memmono3a Kak mpupoaHbie monuMmepbl. CTpoeHHe Kpaxmalia u
HeIUTI0N036l.  DU3MYecKue W XMMHYECKHE CBOHCTBAa Kpaxmaia (THApPONU3,
KaueCTBEHHAS PEAKIIHS C HOJIOM).

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHHUs BEIIECTB W WX MPEBpaICHU:
MIPOBE/ICHUE, HAOIOJICHHE W OIHMCAaHWE JACMOHCTPAIMOHHBIX OITBITOB: TOPCHHE
CIIUPTOB, KAYEeCTBEHHBIC PEAKIIUUA OJHOATOMHBIX CIHUPTOB (OKHCICHHE JTaHOJIA
okcugmoMm wmenu(ll)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPHHA C




ruapokcuaom meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHA
cepeopa(l) u rugpokcunom wmeau(ll), B3ammMopelicTBue kpaxmana C HOAOM),
MIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3agaum.

Boruncriennst 1o ypaBHEHHIO XUMHYECKOW peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa pPEaKIUU IO U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN ).

A3oTcoaepxkaniue OpraHn4ecKue COeqUHEHMS.

AMUHOKHUCIIOTHI Kak amM(OTepHbIE OpraHUYecKue coeluHeHus. Puzndeckue u
XUMUYECKUE CBOWCTBA AMHUHOKHUCJIOT (Ha mNOpuUMepe TulKHA). buonorunueckoe
3HAYCHUE aMUHOKUCIOT. [lenTuasl.

benku kak mOpuUpoIHBIE BBICOKOMOJEKYJsApHbIe coeauHeHus. [lepBuuHas,
BTOpUYHAS W TpETUYHAs CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OEJIKOB:
TUAPOIU3, ICHATypalys, KAYeCTBEHHbIC PEAKIIMU Ha OCJKU.

OKCIIEpUMEHTAJIbHBIE METOAbl W3YYEHHsI BELIECTB M WX MPEBPALICHU:
HaOJII0JICHUE U OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeIKOB MpHU
HarpeBaHUM, [IBETHBIE PEAKIIMU OEJIKOB.

BricokoMoJieKkyJIIpHbIE COeINHEHUS

OCHOBHbBIC TMOHSTUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEpPHU3AIUU, CPEAHSS] MOJICKYJsIpHas
Macca. OCHOBHBIE METO/ABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAMHEHUNA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIUS.

OKCIIEpUMEHTAJIbHBIE METOABl HW3YYEHHsI BEIIECTB M UX [PEBPALLICHUI:
O3HAKOMJIEHHE C O0pa3llaMu MNPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenmeTHbIe CBA3U.

Peanu3anys MeXnpeaMETHBIX CBA3EH IIPU N3YYEHUU OPraHWYeCKOM Xumuu B 10
KJIACCE OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TAK W TOHSITUH, SBISIONIMXCS CUCTEMHBIMHU JUJII OTHEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOuue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: SIBIICHHE, HAy4YHBIM (DakT, THIoresa,
3aKOH, TEOpWsl, aHaM3, CHHTE3, KiacCHU(pUKAIMs, MEPUOAUYHOCTh, HAOIIOJCHHE,
MU3MEPEHUE, IKCIIEPUMEHT, MOIECIIMPOBAHUE.

®dusnka: Marepus, DJHEprus, macca, aToM, DJJIEKTPOH,  MOJEKYyJa,
HHEPTeTUYECKUN YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
(buzuYecKre BETUYMHBI U €MHUIBI UX U3MEPCHHUS.

buonorus: knerka, opranmsMm, Owocdepa, OOMEH BEIIECTB B OpTaHU3ME,
¢doTtocuHTE3, OMOTOTMYECKH AaKTHUBHbIe BeliecTBa (OENKH, YriaeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: mMuHEpandbl, TOPHBIE MOPOJBI, TOJE3HbIE HCKOMAaeMble, TOIUIMBO,
pECypCHlI.




TexHomorusi: IMUIICBLIC ITPOAYKTBI, OCHOBbLI PAlMOHAJILHOI'O IIUTAHUSA, MOIOIITHEC
cpeacrBa, JICKAPCTBCHHBIC KW KOCMCTHYCCKHUC  IIpCllapaThl, MaTrcpualibl U3
HCKYCCTBCHHBIX U CHHTCTHUYICCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH

XuMHuueckuil aneMeHT. AToM. Sapo aroma, U30TOMbI. DJIEKTPOHHAs 000JI0UKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pachlpeneneHus] IEKTPOHOB IO OpOUTANISIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpALIUST AaTOMOB.

ITepnonnueckuit 3aKoH u [lepuognueckas cucreMa XMMAYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CBs3p mnepuogudyeckoro 3akoHa M Ileprognyeckoil CHCTEMBI
xumuueckux 3neMeHToB [[. WM. MenpgeneeBa ¢ COBPEMEHHOM TEOPHUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOWCTB XUMHYECKHUX JJIEMEHTOB H
00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIAM U MepUoaM. 3HaUYCHUE
MEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUUECKash CBSI3b. BHIBI XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJIApHAs M TMOJsApHAas, WOHHAs, MeTainyeckas). MexaHu3Mbl
o0pa3oBaHHS KOBaJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH H  JOHOPHO-
akienTopHeiil). BopopoaHas cBs3b. BalleHTHOCTB. DJIEKTPOOTPHUIIATENBHOCTD.
Crenenb okucienusi. IoHbI: KATUOHBI U AHUOHBI.

BeniectBa MONEKYJIAPHOTO YU HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
cocTaBa BeleCTBa. THUIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEILIECTB OT THUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[TonsTue o npucnepcHbIX cucteMax. VICTMHHBIE M KOJJIOMIHBIE PAaCTBOPBI.
MaccoBast 10114 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUU. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTHdeckass CBA3b HEOPraHWYECKHX BEIIECTB,
OPUHAIIEKAIIMX K Pa3JIMYHBIM KIIACCaAM.

Xumuyeckass — peaknusa.  Kimaccudukanus — XUMHUYECKHX — peakiuid B
HEOPraHUYECKON U OPraHUYECKOW XUMHUU. 3aKOH COXPAaHEHHUS MAacCChl BEIIECTB, 3aKOH
COXpaHEHHMS U NPEBPALIECHUS SHEPTUHU [P XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3audHbIX ¢akTopoB. OOpaTtumMbie
peakiuu. XuUMHU4YecKoe paBHoBecue. DaKTOpbl, BIHSIOIIUE HA COCTOSIHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [laTense.

DnekTponauTnyeckas aucconuanusa. CwibHbIe B ciiabbie diaekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEILHBIEC PEAKIIUU.

OKCIIEPUMEHTAJIbHBIE METOAbl M3YYEHHMsI BEIIECTB M HUX TPEBPAIICHUIA:
nemoHcTpauus tabnui «llepmonnueckas cucrtema xumuueckux saemeHToB J[. U.
MenpeneeBa», W3yuyeHUE MOJENEed KPUCTAJUIMUYECKUX pPEHIETOK, HaOMIONeHUE U




ONMHUCAHUE JIEMOHCTPAIIMOHHBIX M JJA0OOPATOPHBIX OIBITOB (Pa3IOKEHHE MEPOKCHJIA
BOJIOpOJIa B MPUCYTCTBUM KaTalnu3aTopa, ONPEAEIICHUE CPEAbl PACTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCATILHOIO MHAMKATOpA, PEaKlMd HOHHOIO OOMEHa), MPOBEJECHUE
MPaKTUYECKON paboThl «BiusHuE pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum.

Pacuérnbie 3ana4u.

Pacuérel 1O ypaBHEHUAM  XUMHUYECKHUX  pEaKIuid, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCITOJIB30BAHUEM IOHATHUS «MaccOBas JOJIS
BEILIECTBAY.

Heopranuueckass xumust

Hewmerannel. Ilonoxenne nemeramwioB B [lepuoguueckoi cucreme XMMUYECKHUX
anemerToB J[. M. MenneneeBa u OCOOCHHOCTHM CTPOCHHUS aTOMOB. DuU3WYECKUE
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (HAa NpUMEpPE KHUCIOPOIa, CEpHI,
dbocdopa u yraepona).

XUMHUUYECKHE CBOMCTBA BAXHEWIIIMX HEMETAJIOB (TaJOTEHOB, CEpPbl, a30Ta,
dbocdopa, yriepoaa u KpeMHUSI) U UX COCTUHEHUHN (OKCHUJIOB, KUCIOPOICOAEPKAIIMNX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUI).

[IprMeHeHnE Ba)KHENIINX HEMETAIIOB U UX COEAUHEHHUI.

Meraubl. [lonoxxenune meramioB B Ilepuonndeckoil cUcTEME XMMHUYECKHUX
anemenToB J[. M. MenneneeBa. OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O0O0JIOYEK
aToMoB MetayuioB. OOmme Qusnueckue cBoicTBa MeTayioB. CIIaBbl METaJUIOB.
DIEKTPOXUMHUYECKUIN P/ HAMIPSKEHU METaJIOB.

XHWMHUYECKHE CBOMCTBAa BAXKHEHIIMX META/UIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, aJTlOMUHUN, IUHK, XPOM, KEJI€30, ME/b) U UX COCTMHEHUH.

OO6mwme crocoObl TONy4eHHs MeTayyioB. [IpumMeHeHune MeTalioB B OBITY U
TEXHUKE.

OKCIIEPUMEHTAJIbHBIE METOAbl M3YYEHHS BEIIECTB M WX MPEBpPAIICHUMN:
M3y4eHHEe KOJuleKuuu «MeTamuibl M CIUIaBbl», OOpa3IOB HEMETAJJIOB, pEIICHUE
AKCIEPUMEHTAJBLHBIX 3a/1a4, HaOJIOJACHUE U OINHCAaHUE JIEMOHCTPAILIMOHHBIX W
71a60paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCUIA ATIOMHUHHUS C PaCTBOPAMHU
KHUCJIOT U IIEI0YeH, KAYECTBEHHbIC PEAaKIIMU Ha KATHOHBI METAJJIOB).

PacuérHble 3agaum.

Pacuérhl Macchl BemiecTBa WM 00bEMa Tra3oB IO H3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIHUU BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MIPOYKTOB PEAKIIUH, €CIIH OJTHO U3
BEILIECTB UMEET MPUMECH.

XumMus 4 KU3Hb

Ponb xumuu B 00ecreyeHUU HKOJOTMYECKOM, HSHEPreTHYecKOM M MUILEeBOU
0€30MacHOCTH, Pa3BUTUU MeAuUMHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUH.

[IpencraBienust 06 OONUX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO MOJIYYEHUS
BAXHEHUIIINX BEIIECTB.




YenoBek B MHUpE BEUIECTB W MAaTE€PUAIOB: BaXXHEHIINE CTPOUTENIbHbIC
MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepPHalIbl, KPACKU, CTEKJIO, KEpaMUKa, MaTepHUabl
JUTSI TIEKTPOHUKHM, HAHOMATepHUasibl, OpraHUYeCKrUe U MUHEPAIbHbIC YI0OPEHHUS.

XuMHSIT M 3/10pOBbE YEJIOBEKA: NPABWIIA MCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia OE30MaCHOTO MCIIOJIb30BAHUS NPENapaToB ObBITOBOM XUMHH B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBA3EH MPU U3YyUEHUHU OOIIEeH U HEeOpraHUYECKON
xumud B 11 kiacce ocyniecTBisieTcsl Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX TOHATHM, TaK W TOHATHUH, SBJISIONIMXCS CHUCTEMHBIMH Ji OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TOHSTHS: Hay4YHBIM (aKT, THUIIOTE3a, 3aKOH,
TEOpus, aHauu3, CHUHTE3, KIacCUPHUKaLus, IEpUOJUYHOCTb, HAOJIOJEHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBICHHUE.

dusuka: Marepus, 3HEprus, macca, aToM, 3JEeKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaJUOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHUE BEIIECTBA, (PU3NYECKUE BEIUYMHBI M EAMHHIIBI UX
U3MEpEHHUs, CKOPOCTb.

buonorusi:  Kinerka, OpraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILLECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, MOJE3HbIE HCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METaJUIYyprus, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEPHANIOB, CEJIbCKOXO3WCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIIEHHOCTD, ¢dapmainieBTUYECKass ~ NPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHUECKHUX TIPernapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUalioB,
AJIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOT'PAMMBI I1O
XUMHUHN HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yabTaTaM OCBOCHUS
OoOydJarolmMUMHCsl TPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeIMEeTHbIM U  TNpeaMeTHbIM). HaydHo-MeTonuueckol  OCHOBOM ISt
pa3pabOTKM IUTAHUPYEMBIX pE3yJIbTAaTOB OCBOCHHS MPOrpamMM CpEAHEro OoOIIero
00pa3oBaHuUs SIBISIETCS CUCTEMHO-/IESATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHCTEMHO-JIEATEIBHOCTHBIM TIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS TNpeaMeTra «XUMHUS» Ha YpPOBHE CPEIHETO
o01mrero oOpa3oBaHus BBIJCICHBI CICTYIOIINE COCTABIISIONIHE:

OCO3HAHHME OOYYAIOIIMMHUCS POCCUMCKON TpaKIaHCKOH WIECHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTPE/IENICHUIO;

HaJIM4YKMe MOTUBAIIMU K O0y4YEHHUIO;

[[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW M UCTOPUUYECKHUX TPAJAUIINIA 0a30BON HAYKU XUMUU;

FOTOBHOCTh U CIOCOOHOCTh OOY4YarOMIMXCA PYKOBOJCTBOBAaThCS B CBOEH
NESATENTbHOCTA I[EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IE€I0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJu4yue TMPaBOCO3HAHUS IKOJIOTUUECKOW KYJIbTYpbl M CHOCOOHOCTH CTaBUTh
L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUS NpeAMeTa «XHUMHS» JIOCTUTAKOTCA B
€IMHCTBE Y4eOHOW U BOCHUTATEIIBHOM JEATEILHOCTA B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U
ujeasaMyu POCCUHUCKOTO TPaKIaHCKOT'0 OOIIECTBA, MPUHATHIMU B O0IIIECTBE HOPMaMU
U TpaBUIaMU TOBEJCHHS, CIIOCOOCTBYIOIIMMHU MpolleccaM  CaMOIO3HaHMS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YyYarOIIUXCS.

JIuyHOCTHBIE  pe3yabTaThl OCBOCHUS MOpeaMeTra «XHUMHS»  OTpa)karoT
c(OpMHUPOBAHHOCTh OMbITA IMO3HABATEIBHOM M TPAKTUYECKON JEATEIBHOCTU
oOydJaromuxcs Mo peaau3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJE B
YacTu:

1) rpaxaaHCKOr0 BOCIIMTAHMS .

OCO3HAHHUS OOYYaIOIIMMUCSA CBOMX KOHCTUTYIIMOHHBIX IMPaB U 00S3aHHOCTEH,
YBa)KECHHS K 3aKOHY U ITPaBONOPSAKY;

MpEACTABJICHUS] O COIMAIbHBIX HOpPMax U MpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHHUM B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESATEIbHOCTU MPHU CO3AAHUU YUEOHBIX
MIPOEKTOB, PEUICHUM Y4E€OHBIX U MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU XUMUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHBBI, HAaMEpPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPHU aHAIHU3E PA3JIUYHBIX BUIOB YUCOHOU AESTEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS .



[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIEAUIO
OTE€UYECTBEHHON XMMUU;

YBaXEHUSI K TMPOIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHUS XUMHUHU, OCO3HAHMSI TOrO, YTO JOCTHXKEHHMS HAYKHM €CThb pPE3yJbTar
JUIMTETBHBIX ~ HAONIOACHHM,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEbHBIX MOTUBOB B MOJIYYEHUH U MOCJIENYIOIIEM aHAIU3E
MHGOPMAIIMH O MEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBSI3AHHBIC C XUMHUYECKUMHU SIBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TFOTOBHOCTH OLIEHMBAaThb CBOE IOBEJECHHWE M TOCTYIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IMOCIEACTBUM ATUX
MOCTYIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 370poBOro M  Oe3omacHoro oOpa3za  KU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOntofieHusi mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BEHIeCTBaMU B  OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAaHUSl I[IEHHOCTU TMpaBUJ  HUHIUBUIYAIBHOTO U  KOJUIEKTHBHOI'O
0€30MacHOro0 MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMSI TIOCTEACTBUN M HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUS
aJIKOTOJI51, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIUTAHMS:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B yueOHO-HCCIIeI0BATEIbCKON
JESTeNbHOCTH, OOLIECTBEHHO MOJIE€3HOM, TBOPUECKON U APYTUX BHUJIAX JAEATEIbHOCTH;

YCTAHOBKHM HAa aKTUBHOE€ yYaCcTHE B PEUICHUU NMPAKTUYECKUX 3a7a4 COLUAbHON
HaIpaBJIE€HHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY M3Yy4YeHHIO Mpodeccuil pa3ianvHOro poja, B TOM
YHCJI€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XUMUHU;

YBaXEHUS K TPYLY, JIOIAM TPYa U PE3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTM K  OCO3HAHHOMY BBIOOPY HWHIWBUIYAIBHOW  TPAaCKTOPUU
oOpasoBaHus, Oyayuiei npodeccuu u peann3ainu COOCTBEHHbBIX KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00I1IIeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHMA:

HKOJIOTUYECKU 11€J€CO00pa3HOr0 OTHOIIEHHS K MPHUPOAE, KaK HCTOYHHUKY
CyILIECTBOBAHMS )KM3HH HAa 3EMIIE;

MOHUMAaHUSI TJI00ANTBHOTO XapaKTepa »JKOJOTUYECKUX MPOoOJIeM, BIUSHUA
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHMSI HEOOXOJJMMOCTH MCHIOJIb30BAHMS IOCTHKEHUN XUMUU ISl PELICHUS
BOIIPOCOB PAIlIMOHAIILHOTO IPUPOAOIIOIb30BaAHNUS;

AKTHBHOI'O HENPUATHUS JEUCTBUM, IPUHOCSIINX BPEI OKpYXKarolel NPUPOIHON
cpele, yMEHHS NPOrHO3UPOBATH HEOJArONMPHUSATHBIE 3KOJOTMYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U MPEIOTBPALIATh UX;

HaJU4usl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, DKOJIOTHYECKON KYJIBTYpHI,
OIBITA NEATEIBHOCTH YKOJOIMYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMH B MIO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAJIBHON MPaKTUKE, CIIOCOOHOCTH
Y YMEHHMSI aKTUBHO IIPOTUBOCTOSTH UAECOJIOTUU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIECTBEHHON NIPAKTUKH;

NOHMMAaHUS CHEUMPUKKM XUMUM KaK HayKd, OCO3HaHMS €€ poiau B
(GOpMHpPOBAaHMH PALMOHAIBLHOIO HAYYHOTO MBILUIEHUS, CO3JaHUHM LEIOCTHOIO
NpeCTaBiICHU 00 OKpYXAlolleM MHUpPE KaK O €IMHCTBE NMPHUPOAbI U 4YEIOBEKa, B
MO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHHH Npo0JeM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XMMHUHU JJI1 COBPEMEHHON LIMBWIN3ALNU:
B €€ T'YMaHUCTUYECKON HANpaBICHHOCTU M Ba)XHOW POJU B CO3JaHUM HOBOM 0asbl
MaTepuaibHON KYJNbTYpPbI, PELICHUH TI00abHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, THIIEBOM M  OKOJOTMYECKOH
0€3011acHOCTH, B Pa3BUTHHU MEIUIMHBI, 00ECTIEYEHUH YCIOBHM YCIIEHIHOIO TpyJa U
HKOJIOTMYECKU KOM(POPTHON KU3HU KaXI0T0 4jeHa 00ILeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAHHUS  CYIIHOCTH  METOIOB
MO3HAHMsI, HCIOJb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
noJjlyyaemble 3HaHUS JJId aHaliu3a U OOBSCHEHHUS SIBICHHI OKPYXAIOIIEero MHpa U
MIPOUCXOAIINX B HEM M3MEHEHMI, YMEHUsS J1eJaTh 00OCHOBAHHBIE 3aKIIOYEHHS HA
OCHOBE Hay4HbIX ()aKTOB M MMEIOLINXCS JAHHBIX C LEJIbIO MOJIYYEHUsI JOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH ~ CaMOCTOSITEJIbHO ~ UCIOJb30BaTh XUMHUYECKHE 3HAHUS Jis
pelieHus Npo0JieM B pealbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTM M CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOO0Opa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUA 10 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TpyJAa B pa3iMyHbIX cdepax npodeccuoHanbHOU
NEATEIBbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHble pe3yJabTaThl OCBOEHUS Y4e€OHOro mnpeamera «XHUMHsS» Ha
YpOBHE CpeAHero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYMMBbIE U1l (dbopmupoBaHUs MUPOBO33PEHUS oOy4aronmxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIpEeIMETHbIe) OOIleHayYHble MOHITHS, OTPaKarollue
LIEJIOCTHOCTh HAyYHOM KapTHMHbI MHUpa M CHEUU(PUKY METOAOB IO3HAHMUA,



HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPTHs, SIBJICHHE,
MPoIIecC, CUCTEMa, HAy4YHBIM (aKT, MPUHIIUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, MCCeA0BaHNe, HAOII0ACHHE, H3MEPEHHE, SKCIIEPUMEHT U APYyrUe);

YHUBEpCAJIbHbIE yueOHbIe JeWCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,
peryisaTUBHBIE), obecrnieunBatonue GopMupoBaHre (PyHKIIMOHAIBHON T'PaMOTHOCTH
Y COIMATbHON KOMMETEHIIUU 00yJaroIIuXCs;

CIIOCOOHOCTh 00YYaIOIIMXCS UCTIOJBb30BATh OCBOECHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHMSI W  yHHBEpCaJbHble  ydeOHbIC  JEHCTBUS B
ITO3HABATEIBbHOM U COLMAJIbHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl  OTPakalOT OBJIAJAECHUE YHHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEIHLHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbHBIMH
AEeHCTBUSIMM

1) 6a30Bble JIOrH4YecKHe JeicTBUS:

CaMOCTOSTEIBLHO (hOPMYJIMPOBATh M AKTYAITU3HPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBarh;

OmpeaensaTh 1€ JACATENbHOCTH, 3ajaBas IlapaMeTpbl U KPUTEPUH HUX
JTOCTHXKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MMOCTABJICHHBIMU LICJISIMU;

WCIIOIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEPHbIC IPU3HAKU TMOHATUM W YyCTaHABJIMBATh MX B3aWUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOUIME TOHSITHUS JIJI1 OOBSACHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIUISI KJIACCU(PUKAIIUN BEIIECTB U XUMHYECKUX
peakuu;

yCTaHABIUBaTh  MPUUYMHHO-CICJACTBEHHBIE CBSI3M  MEXKIY  H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTHh JIOTMYECKHUE paCCykAeHUS (MHIYKTHBHBIC, JEIYKTUBHbIC, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUMS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKJIFOUCHUS;

MPUMEHATh B TPOIECCE MO3HAHUA, MCIOJIb3YEMbIE B XMMHHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30OBLIBATH MOJIECIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) 2JIEMEHTA, XUMHUYECKast (opMysia, YpaBHCHHE XUMUYSCKOM PEaKIIH —
P pelIeHUH Y4YeOHBIX I103HABATEIbHBIX W NPAKTHUYECKUX 3a7a4, IPUMEHATH
Ha3BaHHbIC MOJICIbHBIC TMPEIACTABICHUS JJISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIUM.

2) 0a30BbBIE HCCJIEA0BATEIbCKHE A€HCTBUS:

BJIaJICTh OCHOBAaMH METOJOB HAy4YHOTO TIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKIuu;

dbopmynupoBaTh LETU U 33/1a4d UCCIIEAOBaHUS, UCIIOJIH30BaTh MTOCTABICHHBIE U
CaMOCTOSITEILHO C(HOPMYITUPOBAaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA NMO3HAHUS
U OCHOBBI Uil (OPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;



BIAJIETh HABBIKAMH CaMOCTOSITEIIPHOTO IUIAHUPOBAHUS M MPOBEICHUS
YYCHHUECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOMATh 32 XOJ0M
mpoliecca, CaMOCTOSTENbHO TMPOTHO3UPOBATH €ro pe3ynibTar, (OpMYIHUpOBaTH
0000IIeHHUST U BBIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YNbTATOB HCCIEIOBAHMS,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHHMYECKOH  HMCCIEAOBATEIbCKOM M MPOEKTHOU
AESITeNbHOCTHU, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITETLHOMY TIOUCKY
METOJIOB pEIICHUs] TNPAKTUYECKUX 3aJlad, MPUMEHEHHIO pPa3JIMYHBIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ nunpopMmaumeii:

OPHUEHTHUPOBATHCA B  Pa3IMYHBIX HCTOYHWKAX HWHGOpMaruu  (HAy4IHO-
MOMYJISIpHAs JTUTEpaTypa XUMHUECKOTO COJIEPKaHMsI, CIIPABOYHBIE TIOCOOUS, PECYPCHI
WNurepHera), aHanmu3upoBaTh WHGOPMAIMIO  Pa3IUYHBIX BUAOB U (QopM
NpEeICTaBICHUS, KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMpPOChl W MPUMEHATH PA3JIMYHBIE METOJbI TPH TIOUCKE U
orbope wuWHpOpMAIMK, HEOOXOAMMON /s  BBIOJHEHHS  Y4eOHBIX  3aaau
OIPENETEHHOrO THUIIA;

npUOOpeTaTh OMBIT  HKCIOJIb30BAaHUSA MH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH U PA3TUIHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAJIbHYIO (pOopMY MpeacTaBIeHUsI HHOpMAIUU
(cxembl, rpaduKy, TUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

MCIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJCTBA MPHU padOTE ¢ XUMHUYECKOU
uHpopMaIuell: NPUMEHITh MEXINpeAMeTHble ((U3MUecKue M MaTeMaTUYeCKHe)
3HAKU U CUMBOJIBI, ()OpMYJIbl, 800OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HATJISTHOCTH.

OgyaieHUe YHMBEPCAIbLHBIMH KOMMYHHKATUBHBIMU 1€CTBUSIMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMbl B XOJ€ AuUajora W/uiu
JIMCKYCCHH, BBICKA3bIBaTh UJEH, (POPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TTPETIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TIPE3CHTAIME pe3yabTaTOB ITO3HABATEIBHON [eATeIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIHPHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBHITIOJHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKONW padoThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aliy y4eOHOro MpoeKkTa U GOopMyIUPOBATH BHIBOABI MO
pe3ynbTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COTJIACOBAHUS TO3UIMN B XOJE
00CyXeHUs U OOMEHa MHEHUSIMH.

OgyaleHHe YHMBEPCAJIbLHBIMH PeryJsiTUBHBIMY 1€CTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBATh M  OCYIIECTBISATH CBOK IO3HABATEIbHYIO
AeSITeNbHOCTh, OmpeAenss e€ Ledd © 3aJadd, KOHTPOIMPOBAaTb M 1O Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH IMpEJIaraeMblii  alrOpuTM JCUCTBUN  mpu
BBITIOJTHEHWM Y4YEOHBIX M  HCCIENOBAaTEIbCKUX 3ajJad, BBIOMpaTh Haubolee
b dEeKTUBHBIN cMOco0 WX pemeHus ¢ y4ETOM TMOTy4YeHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;



OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH ACATCIIBHOCTH Ha OCHOBE CaMOaHalIu3a u
CaMOOLCHKMU.

MNPEJMETHBIE PE3YJIBTATDI
10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHnyeckasi XMMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTb  TPEACTaBICHUM O  XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, POJIM XUMHUHU B MMO3HAHUU SIBIICHUI TPHUPOIBI,
B (OpMUPOBAHMM MBIIUIEHUS M KYJIbTYpPbhl JMYHOCTH, €€ (YyHKUHOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOW MJisi pelIeHHUs MPAKTHUECKHUX 3a/7ad U HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBBIO U IMPUPOTHOM Cpee;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUW,  KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOUINE MOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJia, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, XUMHUYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas M COKpalléHHas), MOJb, MOJSIpHAs Macca,
MOJIApHBIN  00BEM, YIJIEPOAHBIA CKeNeT, (QYHKIMOHAJIbHAS TpYIIa, paJuKall,
M30MEpUS, U30MEPBI, TOMOJIOTMUECKHUI Psi/l, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ U
a30TCOJIep)KAIllME€  COCIUHEHUS, MOHOMEp, TMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHHUSA); TEOPUU U 3aKOHbl (TEOpPHUSl CTPOCHMS
opranudeckux BeniectB A. M. ByrtiiepoBa, 3aKOH COXpAaHEHHUS MaccChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXKAIHe B OCHOBE MOHUMAaHHsI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(dakTosornyecKkue CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUH M O€30IacHOM
UCIOJIb30BAaHUU BAXXHEHIIMX OpPraHWYECKUX BEHIECTB B OBITY M MPAKTHUECKOU
JESTEIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATh XapaKTEpHbIE NPU3HAKU TOHSTHUH,
yYCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUS MPH
OIMCAHMH COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMIA;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JUJIS
COCTAaBJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN) (hopMyJ
OpPraHMYECKUX BEUIECTB M YPABHEHUN XMMUYECKHUX PEaKIMi, U3roTaBIMBaTh MOAEIIU
MOJIEKYJl OpraHMYECKHMX BEIIeCTB JUI1 WUIIOCTPALMM HX XHUMHYECKOr0 H
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUM yCTaHAaBIMBATh MPUHAIJICKHOCTh H3YYEHHBIX
OPraHMYECKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K ONPEAEIEHHOMY
KJIacCy/Tpynmne coeauHeHud (YriaeBOMOPOIbI, KHCIOPOJ U  a30TcolepiKallue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMs), JaBaTh UM Ha3BaHUS IO
cuctematuueckot Homenkiarype (IUPAC), a Takke NpUBOAWTH TPUBUAIHHBIC
Ha3BaHUS OT/AENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, NPOIWJIEH, AaleTUJIEH,
ATWICHIJIMKONIb, TIUUEPHUH, (eHos, (opMalbIeruja, auneraabIeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAsI KHUCIOTA, TIIFOKO3a,
dbpyKTO3a, Kpaxmal, HeJlIrJ103a, TITUIUH);

c(OPMUPOBAHHOCTb YMEHMSI ONPEACNATh BUABl XHMUYECKOM CBSA3M B
OpPraHUYECKUX COCAUHEHUSX (OJUHAPHBIEC U KPATHBIC);



cOPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh IOJOXKEHUS TEOPUU CTPOECHUS
oprannyeckux BemecTB A. M. ByrnepoBa ansi oObsICHEHUS] 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MAacChl BEUIECTB;

c(OpMHPOBAHHOCTh YMEHUW XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3UUECKUE
M XUMHUYECKHME CBOWMCTBA THUIHMYHBIX MPEACTABUTENIEHM Ppa3IUYHBIX KIJIACCOB
OpPTaHUYECKUX BEIIeCTB (METaH, 3TaH, STUIICH, IPONWICH, aleTHieH, Oyraanen-1,3,
MeTun0yTaauen-1,3, 6eH301, MEeTaHOJ, STAaHOJ, STUJICHIJIMKOJb, TIUIEPUH, (EHO,
aneTajabJerujl, MypaBbuHas U YKCYCHas KHCJIOTBI, TJIFOK03a, Kpaxmal, LeJIrJI03a,
AMUHOYKCYCHAasl KHCIIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEX]Yy HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX pEaKUUid C HCHOJb30BAHHEM
CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HMCTOYHUKU YTIIEBOIOPOTHOTO
ChIpbs (He(Th, MPUPOJIHBIN Ta3, Yroyb), CIIOCOOBI UX MEPEPA0OTKU U MPAKTUUECKOE
IPUMEHEHUE POAYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh yYMEHHH TPOBOAUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOIHOIO BEIIECTBA WJIM MPOIYKTa
pEeaKLHH MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOIO U3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUN BIIAJI€Th CUCTEMOU 3HAHUNM 00 OCHOBHBIX METOJIaxX
HAay4YHOT O TO3HAHUS, UCIIOJIb3YEMbIX B XUMHUH MPHU U3YUEHUU BEILIECTB U XUMUYECKUX
ABJICHUN (HaOI0JIeHne, U3MEpPEHUE, IKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BATh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JIJISl PUHSTHUSL PEIICHUN B KOHKPETHBIX dKU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOAATh TMpaBUJia MOJIb30BAHUS XUMHUECKOM
nocynoil u jabopaTOpHbIM O00OpYy/IOBaHHEM, a TaKXe IMpaBuja OOpaleHus ¢
BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSIMHU MO BBIIOJHEHUIO JA0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATh U  BBIMOJHATH XUMHYECKUI
AKCIIEPUMEHT (MPEBpAILEHUsI OPraHUYECKUX BELIECTB MPHU HArpeBaHUU, MOJYyUYECHHE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTraHUYECKUX BEIIECTB,
AeHatypaunus OeJIKOB pU HarpeBaHUM, [IBETHBIE PEaKLUU OETKOB) B COOTBETCTBUU C
MpaBUJIAMHU TEXHUKHU O€30MaCHOCTHU MPU OOPAIICHUH C BEIIECTBAMH U JIA0OpaTOPHBIM
000pyA0OBaHUEM, TIPEJCTABIATh PE3yIbTaThl XUMUYECKOTO JKCIEpUMEHTa B dopMe
3alMCH YPAaBHEHHH COOTBETCTBYIOIIMX peakuuid u (OpMYIUpPOBATH BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUH KPUTHUYECKHM aAHAJIU3UPOBATh XUMHUYECKYIO
uHbOpMAITUIO, TIONy4aeMyld M3 pa3HBIX HMCTOYHUKOB (CpEeACcTBA MacCOBOM
nHdopmaru, UuTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUH coOJI01aTh npaBuia 3KOJIOTUYECKHU
LEJIECO00PAa3HOr0 TMOBEACHHUST B OBITY W TPYAOBOM JAESATENBHOCTH B LEJAX
COXpaHEHHUs] CBOEr0 3J0POBbS M OKpYXKArOUIeH NPUPOJHON Cpebl, OCO3HABaTh
OMAacCHOCTh BO3JICUCTBUS HA KUBBIE OPTraHU3MBI OINPEAETEHHBIX OPraHUYECKUX



BEIICCTB, MOHMMas cMmbich Tokaszatens [IJIK, moscHATe Ha mpuMmepax CrocoObl
YMEHBITICHUS ¥ TIPEIOTBPAIICHHS KX BPEIHOTO BO3JACHCTBUS HA OPTraHU3M UYEIOBEKa,;
JUIsl OOY4YaroIIUXCAd C OrPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHWS BEIIECTB U
XUMMYECKUX SIBJICHUM;
JUISL  CIIETBIX M CIHA0OBUIAIIMX OOYYAIOUIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHuil JI. bpaiing nias 3ammcu XUMHYECKUX

dhopmyi.

11 KJIIACC

[IpenmerHbie pe3yabTaThl OCBOCHHS Kypca «O01ias 1 HeopraHudeckass XuMus»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHM: O  XHMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SBJICHUN TPUPOJbI,
B (OpMHUpOBaHMHM MBINUICHUSI W KYJbTYPbl JHYHOCTH, €€ (PyHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOW ISl PElIeHHs] MPAKTHUYECKUX 3a/lad U SKOJOTHYECKU
000OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37J0POBBIO U IPUPOIHOM Cpele;

BJIAJEHUE  CUCTEMOM  XHMMHUYECKMX  3HAaHMH,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKHA 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpPOWTAIM aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, CTEIEHb OKUCIIECHHS, XMUMHUYECKAsl CBA3b
(KoBaJieHTHAs, MOHHAsI, METAJUTMYECKasi, BOJOPOJIHAsI), KPUCTAJUIMYECKasT pelIETKa,
TUIBl ~ XUMHWYECKUX  PEaKUHM, pacTBOp,  JJEKTPOJUTBI,  HEIJIEKTPOJIUTHI,
ANEKTPOJINTUYECKAsT ~ JAUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMUYECKOM peaKklMHu, XUMHUUYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON NUCCOLMany, nepuoandeckuii 3akon . 1. Meunneneesa, 3akoH
COXPAHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAILLCHUS SHEPTUU TPU
XUMUYECKUX  PEAKUHSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUWA SI3BIK  XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUSA, JIeKAIM€ B OCHOBE NOHMMAHUA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBICHUM, (DAKTOIOrMYECKUE CBEJCHUSI O CBOWCTBAX,
COCTaBe, MOJYYCHUH M 0€30MaCHOM HCIOJIb30BAHWM BaXKHEHUIIMX HEOPraHMYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKA;

c(OpMHUPOBAHHOCTh yMEHHH BBISBISATh XapaKTEPHbIC NPU3HAKU TOHSTHH,
YCTaHABIIUBaTh WX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIHME IOHATHUS IIPU
OMMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMHUYECKYIO) CHUMBOJIMKY JUJIS
COCTaBJICHHS  (OpMYJIT  BEHIECTB WU  YPABHEHUHM  XUMHUYECKUX  PEaKLUH,
cuctematuieckyro HomeHkiarypy (IUPAC) u TpuBMasibHbIE HAa3BaHUS OTIEIHHBIX
HEOpraHWYEeCKUX BellecTB (yrapHblii Ta3, YrIeKHUCIbId Tra3, amMMHuaK, TraméHas
W3BECTh, HETAIEHASI U3BECTh, TUTHEBAs CO/lA, MTUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN ONpPEAENsATh BAJICHTHOCTh U CTETNEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAWHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAS, METAJUTMYECKas, BOJAOPOJHAS) B COCAMHEHUSX, THII
KPUCTATMYECKOM PEIIETKH KOHKPETHOr'O0 BellecTBa (aToOMHAas, MOJIEKYJsIpHas,



MOHHAs, METaJUIMYecKas), XapakTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BEILIECTB 0 UX COCTAaBY K OMNPEAENEHHOMY KJIacCy/TpyIle COeAUHEHUU (MpPOCThIe
BEIIECTBA — METAJUIBI U HEMETAJIbl, OKCHJbI, OCHOBAHUS, KUCIOTHI, aM(poTepHbIe
TUAPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUH PACKPBIBATh CMBICII Iepuoandeckoro 3akona J1. U.
MenzeneeBa u JIEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaATh DJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3JIeMEHTOB 1—4 mepuonoB Ilepmoandyeckoil CUCTEMBI XUMHUUYECKHUX
atementoB JI. M. MenzaeneeBa, HCIONB3ysS NOHATHA «S-, P-, O-3JE€KTpOHHBIC
OpOUTAINY, «IHEPTETUYECKUE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWMCTB XMUMHUYECKHX OJJIEMEHTOB M HMX COCIWHEHWW MO0 NEepuojaM W Tpynmnam
[Tepnoguueckoit cucteMmbl XuMHU4EeCKUX diieMeHToB /. 1. Mennaeneena,;

cOpMHPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (ONHUCHIBaTH)  0OIIKE
XUMHYECKME  CBOWCTBA  HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXAY HEOPraHMYECKUMHU
BEILIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUN;

c(OpMHUPOBAHHOCTh YMEHHUS KIACCHU(PHUIIUPOBATh XUMHUYECKHUE PEAKIUU T10
pa3IMYHBIM TMpHU3HAKaM (YHUCIY U COCTaBY pPEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, M3MEHEHWIO CTENEHEH OKHUCICHUS JJIEMEHTOB, OO0paTHMOCTH
peakIuy, y4acTHIO KaTalau3aTropa);

c(hOpMUPOBAHHOCTb YMEHHUN COCTaBJISITh YpPAaBHEHUS PEAKIUA PpPa3TUIHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YYHMTHIBAS
YCJIOBHS, TPX KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIIA;

cOPMHUPOBAHHOCTh ~ YMEHUH  TPOBOJAUTH  PEAKIUU, MOATBEPKIAIONINE
KAUEeCTBEHHBII COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HABaTh
OMNBITHBIM NMYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX PACTBOpPAaX HEOPraHUYECKHX
BELIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHMH  pacKpbIBaThb  CYIIHOCTh  OKHUCIHUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMI IMOCPEICTBOM COCTABJICHHsS JJIEKTPOHHOIO Oayianca
ATHUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM
pEaKIUM OT Pa3INYHBIX (PAKTOPOB; XapaKTEP CMEMICHUS XUMUYECKOTO PaBHOBECHSI B
3aBUCUMOCTH OT BHeEIIHEro Bo3jaeiicTBus (npuniuin Jle [llarense);

cOPMHPOBAHHOCTh yYMEHUN  XapaKTEpHU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXale B OCHOBE MPOMBIIUIEHHOTO TOJYYEHUsS CEPHOM KHCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEJACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMHUUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TIPOBOJIUTH BBIYUCIEHUS C HCIOJb30BAHUEM
MOHSTHUS «MacCOBasi JIOJIS BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B MpHU
XUMHYECKUX PEAKIUAX, MACChl BEUIECTBA WM 00bEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, PEBPALEHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHH COOJIIOAATh TMpaBWia IMOJIb30BAaHUS XUMHUYECKOMN
nocynoil u jabopaTOpHbIM O00OpYyJIOBaHHEM, a TaKXe IMpaBuja OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIMSAMH TIO BBITIOJHEHUIO J1a0OpPaTOPHBIX
XUMHYECKUX OIBITOB;

cOpMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATH UM  BBIMIOJHATH XUMHUYECKUN
OKCIIEPUMEHT (pa3oKeHHWEe TEPOKCHAA BOJIOpOJa B TMPHUCYTCTBHHM KaTaau3aTopa,
OTpEICIICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATLHOI'O MHANKATOPA,
BIIUSHAE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHYECKOH pEaKIH, pPEaKIuu
MOHHOTO OOMEHA, KAa4eCTBEHHBIE pEaKIMU Ha CyibdaT-, KapOOHAT- U XJIOpHUI-
aAHUOHBI, HA KAaTHUOH aMMOHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaMm
«Metampl» u «HemeTamib») B COOTBETCTBHU C MPABWJIAMU TEXHUKH 0€30MaCHOCTH
npu OOpallieHuu ¢ BEIIECTBAMU M JTAOOPATOPHBIM 00OPYIOBaHHMEM, PEICTABIIATH
pe3yNbTaThl XMMHYECKOTO  OKCIIEpUMEHTa B  (QopMe 3aluch  ypaBHCHHM
COOTBETCTBYIOIIUX pEAKNUid W (POPMYJIHPOBATH BBHIBOJIBI HAa OCHOBE JTHX
pE3yJIbTATOB;

cOPMHPOBAHHOCTh yYMEHUH KPUTHYECKH aHAJIU3UPOBATH XUMHUYCCKYIO
uH(pOpMAIUIO, TIOJNIy4aeMyl) M3 pa3HbIX KMCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKAIUH, IHTEpHET U ApYTHX);

c(hopMUPOBAHHOCTH YMEHUM co0JIr01aTh npaBuia 9KOJIOTHUYECKHU
1[e71€CO00pa3HOro TOBEACHUS B OBITY U TPYIOBOM JACATENHHOCTH B IENSIX
COXpaHEHHUSI CBOETO 3J0POBBbS M OKPYKAIOIIEH NPUPOTHON Cpeabl, OCO3HABATh
OIMACHOCTh BO3JICUCTBHS Ha JKUBBIE OPTaHU3MbI OMPENENEHHBIX BEIIECTB, MOHUMAs
cvpic Tokazatens [IJIK, mosicHAT, Ha mpuMepax CrHocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA;

Uil OOy4YaloIIMUXCAd C OrPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOAAX TIO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHUM;

UL CJCTBIX W CIIA0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO CHUCTeMy oOo3HaueHui JI. bpaiims nas 3ammcu XUMHYECKUX

dhopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10KJIACC
HaunmeHnoBaHue pa3aeioB H TeEM Koua-Bo
Ne ni/m —— P 4ACOB JyekTpoHHbIE (IU(pPOBbIE) 00pa3oBaTeIbHbIE PeCypPChl
Pa3znen 1. TeopeTudeckne 0CHOBbLI OPraHUYECKOH XUMUM
L |5 | Do 0K
https://lesson.academy-content.myschool.edu.ru/lesson/
M. bytneposa
Hroro no paszaeny 3
Pa3nea 2. YraeBoaopoasl
bubanotreka [HOK https://lesson.academy-
2.1 [IpenenpHble YyrIeBOIOPOIbI — AJIKAHBI 2 content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
Hernpe e bHELE YIIeBOIOPOEL: ATKEHSL, bubmmoreka IIOK https://lesson.academy-
2.2 AUTKALCHBL, ATKHHbI 6 content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-
’ 18dc1cfb93997backU
bub6muoreka IIOK https://lesson.academy-
2.3 ApoMaTH4ecKHe yriieBOI0POIbI 2 content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
[IpHPOXHEIE HCTOMHHKH YIIIEBOTOPOTOB I bubmuorexa I{OK https://lesson.academy-
2.4 X nepepaGoTKa 3 content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-
983de535c44d?back
Hroro 1o pazneny 13
Pa3znen 3. Kucaopoacoaep:xkamnue oprann4eckue coeuHeHn st
bubaunorexa I{OK https://lesson.academy-
3.1 Cruptel. denon 3 content.myschool.edu.ru/lesson/5439¢18b-7440-4b6f-bf84-
c04fa4716941?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backU
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backU
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backU
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?back
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?back
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?back
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

Anbaeruasl. KapOoHOBBIE KUCTOTHI.

bubmmoreka LIOK https://lesson.academy-

3.2 Criossie >bup1 7 content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10
bubmmoreka LIOK https://lesson.academy-
3.3 VYri1eBo bl 3 content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10
Hroro mo pazneny 13
Pa3znen 4. A3oTcogepxamye oOpranudeckue coeIMHeHus
bu6mmoreka IIOK https://lesson.academy-
4.1 AMHHBL. AMUHOKHUCIIOTBL. benku 3 content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839%-
9205f201b73e?backUrl=%2F04%2F10
Hroro no paszneny 3
Pa3znen 5. BbicokoMosIeKyJJISIpHBbIE COeIMHEHU S
bubmotrexka L{OK https://lesson.academy-
5.1 [Mnactmaccel. Kayayku. Bomokna 2 content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10
Hroro o pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
[MPOT'PAMME
11 knacc
Ne HaumeHoBaHMe pa3/iesioB U TeM Koa-Bo
w/n HpOrpaMMbI 4acoB duaekTpoHHble (L (poBbIe) 00pa3oBaTeJbHbIE PeCypPChl
Pa3znen 1. Teopernueckne 0CHOBbI XUMHHU
Crpoenue atoMoB. [lepuoaudeckuii 3aKoH Butmorexa LIOK https://lesson.academy-
1.1 u [leproanyeckast CHCTEMa XUMUYECKHX 3 content.myschool.edu.ru/lesson/20b1df2e-6¢ce4-435b-b6dc-

anemenToB JI. 1. MenneneeBa

5155d30a45fa?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11

Crpoenue BemectBa. MHOrooOpasue

bubmmoreka LIOK https://lesson.academy-

1.2 BeLICCTR 4 content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-
aca9c7241b21?backUrl=%2F04%2F11
bubaunorexa I{OK https://lesson.academy-
1.3 XUMHUECKUE PEAKIUH 6 content.myschool.edu.ru/lesson/f8ch6a2c-5e34-41ce-8bc6-
388580667f43?backUrl=%2F04%2F08
Hroro mo pazneny 13
Pa3znen 2. Heopranuveckasi xumusi
bubmmoreka IIOK https://lesson.academy-
2.1 MerTaiis 6 content.myschool.edu.ru/lesson/a0d5bd16-683e-4ale-8073-
70c604e9c862?backUrl=%2F04%2F1
bubaunorexa I{OK https://lesson.academy-
2.2 Hewmeras 9 content.myschool.edu.ru/lesson/2390b83e-a935-4¢96-bd3a-
25f26d9¢1139?backUrl=%2F04%2F11
C#t3b HEOpTaHUMECKIX 1 OprAHHHYECKIX bu6morexa ITOK https://lesson.academy-
2.3 - 2 content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-
114fab0dd141?backUrl=%2F04%2F11
Hroro o pazaeny 17
Pa3zpen 3. XuMus ¥ 3KM3Hb
bubmoteka LIOK https://lesson.academy-
3.1 XUMUS U )KU3Hb 4 content.myschool.edu.ru/lesson/acd826¢f-ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F1
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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