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AnHomayusa K paboueii npozpamme
y4eOHOro mpeameTa «XuMUs»

Pabouas mporpamma ydeOHOro mnpeamera «XUMHs» 00s3aTEIbHOM
npeaMeTHOM o0nactu «ECTeCTBEHHO - Hay4Hble MpeAMETbl» pa3paboTaHa B
cootBeTcTBHH ¢ MyHKTOM 18.2. ®I'OC COO u peanusyercs 2 roga ¢ 10 no 11kiacc.

PaGouas mporpamma paszpaboTaHa rpymnmnoid ydutened B COOTBETCTBUHU C
«IlonoxxenneM o paboyux MOporpaMMax» ¢  ONpEAeNsieT OpraHu3aluIo
oOpazoBarenbHOM nesTenbHOCTH yuutens B MBOY COII Ne2 r. Bbpsncka mo
yueOHOMY npenMeTy «Xumus». Paboudast mporpamma yueGHOro rnpeamera « XuMus»
sBisiercst yactbto OOIT OOO onpenenstoiiei:

- COZIep)KaHueE;

-IJIJAaHUPYEMbIE  PE3yJbTaThl  (JIMYHOCTHBIC,  METAlpeJMETHbIE U
IpPEeIMETHEHIC);

- TEMaTUYECKOE MJIAHUPOBAHKUE C YYETOM paboueill MporpaMMbl BOCIIUTAHUS
Y BO3MOXKHOCTBIO ucnoib3oBanus DOP/LIOP.

Pabouass mporpamma oOCyXkJA€Ha W HpPUHATA PELICHUEM METOAMYECKOTO
O0OBEIMHEHUSI U  COIJIacOBaHAa  3aMECTHTENEM  JUpPEKTopa Mo  y4yeOHo-
BocrniutarenbHol padbotre MBOY COI Ne2 r. bpsiacka
Hara: 30.08.2023

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XuUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS



denepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B dDenepalbHOM  rocyJapCTBEHHOM
oOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuuu npenoaaBanus yaeOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yromKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MMOJIOKEHUN
«Crparerun pa3sutus Bocnutanus B Poccuiickoin @enepanuu Ha nepuon ao 2025
rojga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPENEIECHUIO
oOuielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1LIEJei,
collepKaHMsl, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHWW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHU4YecKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3aldy, SIBISIETCS. HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBepIIAONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTrO o00pa3oBaHUsl. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEeKa, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
U IpupojHON cpene. Peanusyercs xumuueckoe oOpazoBaHHEe OOydaroluxcs Ha
YPOBHE CpeIHET0 00111ero 00pa30BaHuUs CPeICTBAMU yUeOHOTO IpeaMeTa « XUMUS,
COJIEp)KaHUE M IOCTPOCHHE KOTOPOrO OIPEIENEHbl B IporpamMme IO XHMHH C
yuéToM creuu(puKd HayKd XMMHH, €€ 3HA4eHHs B IMO3HAHWU MPUPOJBI U B
MaTepUaNbHOMN JKU3HU OOIIECTBA, a TAaKXKe ¢ yUETOM OOLIUX LieJel U MPUHIIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEJHEro OOIIEero
obpazoBanus B Poccutickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMUPOBAHNE PALIMOHATBHOTO HAYYHOT'O MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEeJCTaBIeHUsI 00 OKpYXKalolleM MHUpe Kak O €IHHCTBE
IpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAKOLIEr0 MHpa, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI 4aCThI0O MUPOBOW KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyAa U KHU3HU KaXJI0ro ujeHa ooOmecrBa. CoBpeMeHHass XUMHUS KaK Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHe



00adbHBIX MOPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOmMMH UEISAMU U MOPUHIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJIi  BBIPAOOTKM  MUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckass XuMmus» chopMUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuaia u 0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMNpEeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U BJIEKTPOHHBIX
Ipe/ICTaBlIeHUH O CTpOeHUH BeliecTB. CBeZieHUs 00 U3y4aeMbIX B Kypce BEIIeCTBax
JAIOTCS B PA3BUTHH — OT YTJIIEBOJAOPOJOB /IO CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coenuHeHMd. B Kypce  OpraHM4ecKOM  XMMHUHU  TOJYy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUsI O XUMHYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yriioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHMUECKHE CBEICHHS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HA4YCHUE
MEPUOTUIECKOTO 3aKOHA C OOMIETEOPETUIECKUX M METOJOJIOTHUYECKUX TO3UIUH,
rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA OSTOTO 3aKOHa — OT
00001aroIIe 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIIECH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs TonoaHsAeTcs B Kypcax 10 u 11 knaccoB anemenramu



COAEpKaHUsI, UMEIIMNMU KyJIbTYpPOJOTUYECKU W TPUKIAAHON XapakTep. OTu
3HaHUSl CMOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B IIO3HABATEILHONW U MPAKTUYECKOU AESITEIBHOCTHA YEI0BEKA,
CrOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
Y MIPAKTUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKU OCMBICTUBATH MHPOPMAIUIO U IPUMEHSTH €€ JIJIs1 TOTIOJHEHUSI 3HAaHUH,
pELICHUS MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKHUX 3a7a4. B
IIEeJIOM COJIep)KaHue ydyeOHOro mnpeaMera «XUMUS» JAHHOTO YPOBHSI W3Y4YEHUS
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y O0YUAIOIIUXCSI MUPOBO33PEHUYECKOU OCHOBBI
Ui TIoHUMaHus (QuiaocoPpckux wuaed, TaKUX KaK: MaTepHAIbHOE €IMHCTBO
HEOPraHUYECKOTO U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOECHHUEM, ITO3HABAEMOCTb TPUPOAHBIX SABICHUNA YTEM IKCIEPUMEHTA
U pEIICHUS TMPOTUBOPEUUM MEXIy HOBBIMH (aKTaMd ¢ TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYSCKUX TPoOseM, a
TakKe MpoOsieM COEpPEeKEHUST YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJOB.

B mnnaHe pemeHus 3agad  BOCHUTAHUS, PA3BUTUS U COLMAIM3AIUMU
oOy4JarmuXxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIpPEAeNICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JJIsI PA3TUYHBIX
BUJIOB JIEATEILHOCTH: pEIIeHUs MpobiieM, TMOHCKa, aHaiu3a u 00paboTKH
uHbOpMaIK, HEOOXOAMMBIX JUIsi MPUOOPETEHHUs OIbITa MPAKTUYECKOH W
UCCJIEA0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TMO3HAHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CpeTHEr0 00IIero oOpa3oBaHMs, MPH OIPEICITICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeW HU3YYCHHUS MpeIMETa HalpaBJICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAYKH KakK O0JACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEeJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3yYEHUS
MpEIMETA SIBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECCKHX 3HAHUH KaKk  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KJIIOYEBbIe MOHATUS, PyHIAMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JOCTYITHBIX



0000111eHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHS ¥ CTAHOBJICHUS;

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIUMA, HEOOXOAUMBIX JIsI TPUOOPETCHUS YMEHUH
OPUEHTUPOBATHCS B MHPE BEIICCTB M XHUMHUYECKUX SBICHUH, WMCIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKON U IIOBCEIHEBHOMN XKU3HH;

e Pa3BHUTHE YMEHUU U CITOCOOOB JACATSIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUYECKOTO OSKCIEPUMEHTAa, COOJIIOJCHUEM IPaBHII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTelibHas XapaKTePUCTHKA IEJIeH U 3a/1ad U3ydCHUS
npeaIMeTa B IPOrpaMMe 10 XMMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMH B CHUCTEME cpeaHero odmiero oOpa3oBanus. CeroaHs B
NPEToaBaHUN XUMHUH B OOJIBIIICH CTEIICHN OTAAETCS MPEATIOUTCHUE TIPAKTHICCKOM
KOMITOHCHTE  COJIep)KaHHMsI OOydYCHHs, OPHCHTHPOBAHHOH Ha IOJTOTOBKY
BBITYCKHUKA 00I1e00pa3oBaTeIbHON OpraHW3aIiy, BIAJACIOIMIEro He Habopom
3HaHHWH, a (DYHKIIMOHAJBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU W YMCHHSIMH
AKTUBHOTO MOJYYCHUS 3HAHUH U MPUMEHEHUS UX B PCATBHON YKU3HHM JIJIST PEIICHUS
NPAKTHYCCKUX 3a/1ad.

B cBs3u ¢ 3TUM TIpu U3yueHUu npeamMera « XUMHUs JOMUHUPYIOIIEe 3HAaUeHHE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

afanTamus 00y4yarouuxcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIM), WMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IUYHBIX BUIOB
JESTENBHOCTH: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku MH(OpMAaIUH,
HEOOXOIUMBIX JJII IPUOOPETESHUS OTIBITA JEATEILHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHWW XHMHH, & TaKKE JUIsI ONEHKU C TO3MIMA HKOJIOTHIECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKHX MPOIIECCOB HA OPTaHU3M
YesoBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPHOOPETATh HOBBIC
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBPEMEHHbBIE MH(POPMAIMOHHBIE TEXHOJOTUHU JJISl TIOMCKA W aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y OOYUAIOIIMXCS ACCOIMMMATUBHOTO U JIOTHYECKOTO
MBIIIIEHHUS, HA0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO



HEOOXOIUMBI, B YAaCTHOCTH, NMPHU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTH B TyMaHHCTHYECKOU
HaIpPaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOsieM
PalMOHAIBHOTO MPUPOIONOIb30BAHUS, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOLIEHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEeHHUs OIbITa
WCITOJIb30BaHUS TMOJYyYEHHBIX 3HAHUW MJI TPUHATAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueGHoM mmaHe cpenHero oOmiero oOpa3oBaHUs NpPEeaMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-Hay4HbIE
peIMEThI.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero ooiiero oopazoBaHus, coctariseT 68 yacon: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 gaca (1 yac B Heeonto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEUIECTB M HX NPEBpAlICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBjiIeHUE, O0YTIIUBAHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHALIEKANIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpupomHbli ra3 M IIONYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HAKOMJIEHHE C 00pa3llaMy IIAaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
pOBEJIEHNE NPAKTUYECKON pabOThI: MOIYyYEHUE FTUICHA U U3YUYEHUE €ro CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWMMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kucaopoaconep:kammue opranndeckue coeJuHEeHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHON: CTpPOEHHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUIECHIJINKOIIS.

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

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
M OJICMHOBAsi KUCJIOTHI KaK MPEJACTABUTEH BBICIIMX KapOOHOBBIX KHCIOT. Mbina
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS



MOJEKYbI, (PU3NYECKUE U XUMUYECKHIE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
Menu(Il), okucnenne aMmMuadyHbIM pacTBOpPOM okcuza cepedpa(l), BocctanoBneHue,
Opo’KEeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrn4ecKas poJb.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
HeUoNI03bl.  Pu3nyeckue U XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIM3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
poBeJICHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
IPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenuHennus. Ousznueckue u
XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha NpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHNM, IIBETHBIC PEAKIIUN OCIKOB.

BricokoMoOJIeKYJISIPHBbIE COeINHEHUSA

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHUS BEUIECTB M HX NPEeBpallleHUN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUYHOCTb, HAOIIOEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKHe yPOBHH, IMOAYPOBHU. ATOMHBIE opOuTau, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs 3JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOr0 3akoHa W Ilepuoguueckodt CHUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHIaM H IEPHOIaM.
3HayeHHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BogopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATETBHOCTD.
Ctenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJICKYJSIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakrtopoB. OOpaTuMble
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaa
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
paKkTUUeCKO paboThl «BrnusHue paznuyHbIXx (aKTOPOB HA CKOPOCTh XUMHUYECKON
peaxkumn».

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ileproamyeckor  cucTeMe
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriepoga W KpeMHHS) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 00OJIOYEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUHN.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/lad, HAOJNIOJEHWE M OINUCAaHHE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, pPa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBICE MaTepUalibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEnapaToB OBITOBON XMMHUU B
IIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MPOMBIIINICHHOCTh,  (papMareBTHUecKas  MPOMBIIUICHHOCTh,  MPOW3BOCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
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 PE3yJbTATOB 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
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIOLHE COCTABISIOLIHUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIECHHOCTEH M UCTOPUUECKUX TPAJAUIUN 0a30BOM HAYKH XUMUHU;

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

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYPbl U CIOCOOHOCTHU CTABUTh
[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 HJleaJjaMU POCCUHCKOTO TPAXJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MTPaBOIOPSAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY 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 TMPOIECCY TBOpPUECTBA B OOJACTU TEOPUM U TMPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa 1 O3HABATEILHBIX MOTHBOB B MOJIYYEHUHU U MTOCIIEAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, 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
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3alid 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
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIL30BaHNS;

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, 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 €IUHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaNbHONW KYyJNbTYPBI, PEIMICHUH TIOOATBHBIX MPOoOJIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYHUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHBIE 3aKIIOYEHHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHbBI MHpaA H CHGHI/I(l)I/IKy MCTOAOB IIO3HAHMA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECCKHNE 3HAHUS M YHUBEPCAJIbHBIE YUYeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HABaTeJIbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS M KPUTEPUU MJI KIAcCU(PUKAIIMU BEIIECTB U
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 (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

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 CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNST ¥ BBIBOJIbI OTHOCUTENIHHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHU IO Pa3JIMYHbIX METOI0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHHUBATh eé JOCTOBEPHOCTh "
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);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA MPU Pad0TE ¢ XUMUYECKOU
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH:

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 MPE3CHTAlMEeH pe3yJbTaTOB IMO3HABATEIILHOW EATEIIbHOCTH,
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 MNPOBEIEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENBHOCTh, OMpenessis e€ Lead W 3a7add, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH IESITEIbHOCTH HA OCHOBE caMOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIA XUMHUH B IIO3HAHUU SBJICHUN TPUPO/IBI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00BEM, YIJIEPOHBIN CKeIEeT, PyHKIIMOHATbHAS TPYIINa, paguKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIep)KalllUe COEIUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHMS); TCOPUM U 3aKOHBI (TEOPHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTHYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IOJYYECHUU W
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB Uil WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YIJIeBOJOPOIBI, KHUCIOPOA U a30TCOJeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucreMarnueckoii HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHos, (hopMalbIerui, aneraibIeru]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJIUHAPHBIEC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hopMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aleTaabJerua, MypaBbUHAs U YKCYCHasl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SBJIICHUN (HaO0ICHUE, U3MEPEHHE, DKCTICPUMEHT, MOJICIMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIAa MOJI30BAHUS XUMHYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPeBpaIIeHUsI OPTaHUYECKUX BEUIECTB IPU HArPEBAHUHU, MTOTYUCHHE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH Tpu OOpalieHuH ¢ BEHIeCTBAMU U
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAITNIO, TIOJNy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MAaCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpaHEHHMsI CBOEr0 3/I0POBbSl U OKpPY)KAIOMIEH MPUPOIHONU Cpellbl, 0CO3HABATH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIILUICHUSI U KYJbTYpPbl JUYHOCTH, €€ (QPYHKIIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToMm, H30Tom, s-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~ XUMUYECKHUX  PEaKlMi, PpacTBOp, DJICKTPOJMUTHI, HEIJICKTPOJIMTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHX SBJICHHUH, (PAKTONOTHYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIIME IOHSITHS TPH
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucteMarnueckyio HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHAK, rameéHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XHUMHYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBJIMBaTh MPUHAIIC)KHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHUN PaCKpPhIBATh CMBICI MEPUOIUIYECKOTrO 3aKkoHa Jl.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
xuMuueckux sjaemeHtoB JI. M. MenneneeBa, HCIONb3ys MOHATHA «s-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHUHU IO MEPUOJAM U
rpynmnam [lepuoauueckoit cucteMbl XUMHYECKUX 371eMeHTOB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PAa3jIWYHBIX  KJACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXAY HEOPTraHWYECKHUMU
BEIIECTBAMM C MIOMOUIIBIO YPABHEHUI COOTBETCTBYIOIIMX XMUMUUYECKUX PEAKIINN;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMH COCTABIISITh YPaBHEHUS PEaKIUH Pa3TuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH PEAKIHMH, IOATBEPKAAIONINC
KaYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHX BENIECTB, pPAaCMO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUUECKHE IIPOLIECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MacCcoBas J0JIs BEIIECTBAa B PACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B IIPU
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WU 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NIUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOUN pEakIuw,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHNH C BEIIECTBAMHU U JTAOOPAaTOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3yIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0pPOBbSl U OKpPYXKAIOMIEH MNPUPOAHON Cpelbl, OCO3HABAaTh
OMAacHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAs



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIIMUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
https://m.edsoo.ru/7f41a636
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKaHbI 2 bubamorera LOK
' ped a HOPOA https://m.edso0.ru/7f41a636
99 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.3 A 2
POMATHHICCKHE YIIIEBOAOPOAIBI https://m.edso0.ru/7f41a636
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOJIOB 3 1 bubnunoreka [JOK
' U UX mepepadboTKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 13

Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust

3.1 Cruptsl. DeHon

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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3.2 Anberunpl. KapOoHOBbBIE KUCIIOTHL. . Bubmorexa [TOK
. CloKHBIe SUPET https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
3.3 h% 3
HICBORE https://m.edsoo.ru/7f41a636
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 3
FIHPL AMIHOKHCIOTEL HEH https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 IT .K .B 2
FIACTMACERL. RayIyI. BoJIoKHa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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IHosicHuTE/IbHAA 3alIUCKA
Pabouyast nporpamma yue0Horo npeamera «Xumus» 11 A kaacca Ha 2023-2024 yyeOHbIii roj

pa3pa60TaHa B COOTBETCTBUHU C HOPMATHUBHO HpaBOBOﬁ 0a3oii:

@enepanbubiii 3akoH ot 29 gekabps 2012 r. Ne 273-@3 «O6 oOpazoBanum B Poccuiickoit
Oenepanuny» (B pepakiuu ot 24.03.2021 Ne 51-D3);
- [Ipuka3 Munucrepcta oopazoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 rona Ne

413 «O06 yrBepKaeHUH (PeepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTeILHOTO CTaHAAPTa CPEAHETO
obmiero o0pazoBaHus» (B peIakuu Mpruka3oB oT 29 nexadps 2014 r., 31 gexadps 2015 1., 29 urons
2017 r., npuka3zoB Munnpocsemenust Poccun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712 )(nanee
— ®IrocC CO0);

- Ilpuka3z Munucrepcta npocsenienus: Poccutickoit @eaepanun ot 28 aBrycra 2020 roga Ne 442
«O0 yrBepxaennn [lopsiika opraau3anuy U OCyIIECTBICHUSI 00pa30BaTeIbHON JESTEIHLHOCTH 110
OCHOBHBIM 00111€00pa30BaTeIIbHBIM MPOTpaMMaM - 00pa3oBaTeIbHBIM IMPOrpaMMaM HAYaILHOTO
00111eT0, OCHOBHOTO OOIIEro U CpeIHero o0miero oopazoBanus» (B peAakiuu npukasa ot 20
Hos0ps 2020 roma Ne 655);

- CII 2.4.3648-20 «CanuTtapHO-3MHUIEMHOJIOTHYECKHE TPeOOBAaHUS K OpraHU3allMi BOCITUTAHUS U
oOyueHus1, OTbIXa U 03/I0POBIICHUS JETEH U MOJIOJIEKHY, YTBEPKIEHHBIMH [TOCTAHOBJICHUEM
I'maBHOTO TOCYmapcTBeHHOTO canuTapHoro Bpada PD ot 28 centsopst 2020 roma Ne2§,
3apeructpupoBaHHbIMU B MuHtocte Poccun 18 nexkabpst 2020 rosna, perucTpaliuoHHbIN HOMED
61573);

- [locranoBnenue [IpaBurensctBa bpsiHckoit o6actu ot 22 anpens 2019 roxa Nel71-mm «O06
yTBepkaeHnu [lopsiika opranu3anyy WHINBUTYaJIbBHOTO 0TOOpa IIPH MpUeMe MO0 MepeBoic B
rocyJIapCTBEeHHBIE 00pa30BaTeIbHbIC OPraHu3aIlii bpsiHCKOM 00J1aCTH U MYHHUITUTIATHHBIC
00pa3oBaTeNIbHbIC OpraHU3AIMH JIJIs TIOJYYEHUSI OCHOBHOTO OOIIETO W CPETHETO 00IIEero
00pazoBaHus C YIIIyOJICHHBIM U3y4E€HUEM OTACIIBHBIX YYCOHBIX MPEIMETOB WU JJIs TPOPUIHHOTO
00y4CHMUS;

- [Ipuka3z MunucrepcrBa npocsenienus Poccutickoit @eneparuu ot 20.05.2020 Ne 254 "O6
YTBEPKIACHUH (Pe/IepaaIbHOTO MepeuHs YUeOHUKOB, TOMYIIEHHBIX K HCIIOIb30BAHUIO MPU
pealin3aliy UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHbIX IPOrpaMm
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIIEro, CpeTHEr0 00IIero 00pa3oBaHus OpraHU3aIHsIMHU,
OCYILIECTBISIOUIMMU 00pa30BaTeNbHyIo AesaTenbHoCTh " (3apeructpupoBan 14.09.2020 Ne 59808

- IlpumepHass ocHOBHasi 0Opa3oBaTelibHAasi MpPOrpaMMa CpEJHEro oOImero odpa3oBaHus (nanee —
I[IOOIT COO) (omobpena pemieHueM ¢enepaabHOro Y4eOHO-METOIUYECKOr0 OObEeIMHEHUS 10
obmiemy obpazoBanuio) (mpotokosi ot 28 utonsa 2016 roga No2/16-3);

- [Incemo MunucrepcTBa 06pasoBanus 1 Hayku Poccuiickoit @enepanuu ot 12 mas 2011 Ne03296
«O06 opranu3zanuy BHEYPOUHOH IEATETLHOCTH TP BBECHUHU (eiepaibHOr0 TOCY1apCTBEHHOTO
00pa30oBaTeNbHOIO CTaHapTa 001Iero 00pa3oBaHus;



- [Iucemo Muno6pazoBanus P® ot 22.05.1998 Ne 811.14-12 «O06 opranuzaiuu mperoiaBaHus
OCHOB 0€3011aCHOCTH JKU3HEACATEIILHOCTH B 0011€00pa30BaTeNbHBIX yupexkaeHHsIX Poccuny;

- [Tucemo JlemapramenTa oOpazoBanust U Hayku bpsHckoit o6mactu Ne 1888- 04-O ot 5 anpens
2021 r. «O mpumepHoMm ydebHOM TuTaHe | - 11 kIaccoB 001eo0pa3oBaTeNbHBIX OPraHU3auN
Bpsiackoii o6mactu Ha 2023 - 2024 yueOHBIHi ro1»;

- [lonoxenue o pabdoueir nporpamme yuutenst MBOY COIL Ne2 r. BpsiHcka, yTBep:KIeHHOE Ha
3aceJaHUM IEJJarOrM4ecKoro coBeTa IIKOJbl, IpoTokoa Ne 7 ot 24.05.2023 r (npuka3 Ne 88 ot
01.09.2023 1.);

- Yuebnsrit ian MBOY COII Ne2 r. bpsiacka ma 2023 - 2024 y4e6nsriii rox (mpukaz MBOY COIII
Ne2 r. Bpsiucka Ne 94 ot 01.09.2023 1.);

- paboume mporpaMMbl Tporpammbl Kypca xumuu maisi 10- 11 kmacca o0mreoOpa3oBaTelIbHBIX
yupexieHuii. Epemun B. B. 2020;

-Meroauueckoe nocobue k yueOHukam B.B. Epemuna, H.E. Ky3smenko u ap. «Xumus. bazoBblit
yposeHb». 10-11xm./ B.B. Epemun, A.A. Jlpo3nos, 1.B. Bapranosa. — M.: Ipocda, 2021;

- yuebnuka no npeametry Epemun B. B., Kyssmenko H. E., Ipo3nos A. A., Jlynun B. B. Xumus.
bazossiii yposens.. 11 kiacc. M: IIpocsenienue, 2021.

Cpoku peanuzayuu paooueit npozpammot: 1 200, 34 nedenu ¢ 200, 1 uac é neoenio, 34 uaca 6 200.
B coomeemcmeuu c yueono-kanenoapnovim cpagpuxkom MbOY COIL Ne 2 2. bpancka na 2023-
2024 yu. 200.

N3ydeHne XuMuK HaIIpaBJICHO HA IOCTUKEHUE CIEAYIONIUX 1EIeH:

Ha OCBOCHHE 3HAHUM O XUMHYECKOW COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, O
BOXHEUIIINX XUMUYECKUX MOHATHUSX, 3aKOHAX U TEOPHUSX;

Ha OBJIAJICHUE YMEHHUSIMU IMPUMEHSTH MOJyY€HHBIE 3HAHUS JJIsi OOBSICHEHUS! pa3HOOOpa3HbIX
XUMUYECKUX SIBIICHUA W CBOMCTB BEIIECTB, JUISl OLICHKM POJM XWMHHM B PA3BUTUH COBPEMEHHBIX
TEXHOJIOTMH U MOJyYEHUH HOBBIX MaTEPUAJIOB;

Ha Pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH B Impoliecce
CaMOCTOSITEJILHOTO MPUOOPETEHN XUMUYECKUX 3HAaHUHN C UCMOJIb30BAaHUEM PAa3IMYHbIX HCTOUHUKOB
uH(popMaluY, B TOM YHCIIe KOMIbIOTEPHBIX;

Ha BOCMHUTaHUE YOKICHHOCTU B MIO3UTUBHOM POJIM XUMUU B KU3HH COBPEMEHHOTO 00IIEeCTBa,
HE0OX0IMMOCTH XUMHYECKU TPaMOTHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKAIOLIEH Cpee;

Ha MPUMEHEHHE MOTYYEHHBIX 3HAHUN U YMEHUU /17151 0€301MacHOTO MCIOJIb30BAaHUS BEIECTB U
MaTepuajoB B OBITY, CETbCKOM XO3SIMCTBE U Ha MPOU3BOJCTBE, IS PELICHUS MPAKTUYECKUX 3a/1a4 B
[IOBCETHEBHOW KW3HM, JJISl NPEAYNPEKICHUS SBICHUN, HAHOCSIINX Bpel 3J0POBBIO YEJOBEKA U
OKpYXarollen cpese.

3ajauu u3y4eHusl XUMUU:

JlanHasi mporpaMMa npeaycmMaTpuBaeT GopMUPOBaHUE Y ydalIuxcs oOIieydeOHbIX YMEHHUH 1
HABBIKOB, YHHUBEPCAIbHBIX CHOCOOOB JESITETbHOCTH M KIIIOYEBBIX KOMIIETEHIMH. B sTom
HAMpaBJICHUU MPHOPUTETAMU JIs y4eOHOTO TpeAMeTa «XHMHUS» B cTapiiedl IiKoje Ha 0a30BOM
YPOBHE SBIAIOTCS: YMEHHUE CaMOCTOSITEIbHO M MOTHUBHUPOBAHHO OPraHU30BBIBATH CBOIO
MO3HABATEIbHYIO JIESATEIBHOCTh (OT TMOCTAHOBKM ILIETH JO TONYYCHHs W OLIEHKH Ppe3ylbTaTa);
WCIOJIb30BaHNE AJIEMEHTOB MPUYMHHO-CIECTBEHHOTO U CTPYKTYPHO-()YHKIIMOHATFHOTO aHalln3a;
OTIpeieieHue  CYIIHOCTHBIX XapaKTEepUCTUK H3y4aeMoro OOBEKTa; yMEHHE Pa3BEepPHYTO
000OCHOBBIBAaTh CYXKIEHHS, [aBaTh OINpPEACTCHHs, MPUBOIUTH OKA3aTENbCTBA, OIICHUBAHHUE U
KOPPEKTUPOBKA CBOETO IIOBEACHUS B OKPYXAIOLIEH CpENe; BBINOJHEHUE B IPAKTUYECKOU
NEeSTeNbHOCTH M B TOBCEAHEBHOW JKM3HM OKOJOTHYECKHUX TPEOOBAaHUI; HCIOIb30BAHHE
MYIbTUMEIUHHBIX PECYPCOB W KOMIBIOTEPHBIX TEXHOJOTHH st 00paboTku, Tepenau,



cucTeMaTH3anuy HHPOpMalLnK, CO3JaHus 0a3 JaHHBIX, MPE3ECHTALUU PE3yabTaTOB MO3HABATEIBHOM
U TIPAaKTUYECKOH eI TeTbHOCTH.

Kypc ms 11 knacca Bxiiroyaet B cedst OCHOBBI 0011IeH U HeOpraHu4deckoil xuMuu. B nporpamme
Ha3BaHbl OCHOBHBIE pa3feiibl Kypca, /Ul KaXJA0r0 M3 HUX MEPEUYMCIIEHBI MOJUIekKAIINEe U3yYECHHUIO
BOIIPOCBHI, BHJIbI PAaCcy€TOB, XMUMHUYECKUN HKCIEPUMEHT. XHMMHUUYECKHM SKCIEPUMEHT B IIPOLIECCE
00y4eHHUsI COUETACTCS C APYTUMH CPEICTBAMU OOYUEHHSI, B TOM YHCIIE C ayTHOBU3yaIbHBIMH.

CopepxaHue Kypca COCTaBJIsIeT OCHOBY JUIsl PaCKpBITHUSI BaXKHBIX MHUPOBO33PEHUYECKUX HJIEH,
TaKUX, KaK MaTepUAIbHOE €IMHCTBO BEIIECTB IPUPOIBI, UX TEHETUYECKYIO CBSI3b; Pa3BUTHE (JOPM OT
CPaBHUTEIBLHO MPOCTHIX J0 HAaOOJIEe CIOKHBIX, BXOISIIUX B COCTAB OPraHU3MOB; 00YCIIOBJICHHOCTD
CBOWCTB BEIIECTB MX COCTABOM M CTPOEHHEM, NPUMEHEHHUS BEIIECTB MX CBOWCTBAMH;, €JHHCTBO
MPUPOJIBl XUMUYECKUX CBSA3EH M COCOOOB MX MPEoOpa3oBaHUs MPH XUMHUECKUX MPEBPAICHHSIX;
MO03HABAEMOCTD CYIIHOCTH XUMUYECKUX MTPEBPAIICHU COBPEMEHHBIMU HAYYHBIMU METOJAMHU.

II IInanupyemble pe3yJibTaTbl OCBOCHHS Y4eOHOIr0 MpeaAMeTa

[Iporpamma oGecrnieunBaeT JOCTHKEHHUE CIEAYIOLIUX PE3YyIbTaTOB OCBOCHHS 00pa30BaTeIbHOM
MIPOrpaMMbl TIOJTHOTO CpeIHEro o0pa3oBaHUs:

JIMYHOCTHBIE:

1) dopmMupoBaHHEe TOJIOKUTEIHHOTO OTHOIICHUSI K XUMHH, YTO 0OYCIIaBIMBAET MOTHBAIIHIO K
y4eOHOM JIeATETLHOCTH B BRIOpaHHOM cdepe;

2) opmupoBaHre YMEHHsI peniaTh MPoOIeMbl IOUCKOBOTO M TBOPUECKOTO XapaKTepa;

3) ¢opmupoBaHue yMEHHsS NPOBOAMTH CaMOAHAIM3 U OCYIIECTBIATH CAMOKOHTPOJb U
CaMOOILIEHKY Ha OCHOBE KpUTEPHUEB YCIIEUTHOCTH;

4) ¢opmMHpOBaHWE HAaBBIKOB TIPOSIBIICHHS TO3HABATEIHHOW WHHIMATHBH B y4eOHOM
COTPYJHUYECTBE;

5) oco3HaHuE cMbICIa YUE€HUSl U IOHMMaHUs JIMYHOW OTBETCTBEHHOCTH 3a OyAylIUii pe3ysbTar;

6) popmupoBaHue ydeOHOM MOTHBAIIHH;

7) popmupoBaHu€e aeKBaTHON CaMOOIICHKH,

8) yMeHHe COOTHOCHUTb MOCTYNKHU U COOBITUS C MPUHATBIMU STHYECKUMH IPUHIUIIAMH, 1aBaTh
UM TPaBUWIBHYIO OLICHKY;

9) ycTaHOBJIEHNE YYAIIUMHUCS CBSI3U MEXKIY LIE€IbI0 YIeOHO! AEATEIBHOCTU U €€ MOTUBOM;

MeTanpeaAMeTHbIe:

pPeryJsiTUBHbIC:

1) dopmupoBaHrEe COOCTBEHHOI'O AITOPUTMA PELIEHUS MO3HABATEIbHbBIX 33/1ay;

2) ciocoOHOCTh GOPMYIUPOBATH MTPOOIEMY U LIETU CBOEH pabOTHI;

3) ajeKkBaTHO OIIEHMBATh MPABUWJIBHOCTh WJIM OLIMOOYHOCTH BBINOJHEHUS y4eOHOU 3ajauu, ee
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEeIICHUS;

4) NPOrHO3UPOBAHHE OXUAAEMBIX PE3yJbTATOB U COINOCTaBIEHHE HMX C COOCTBEHHBIMH
3HAHUSMU;

5) pa3BUTHE HaBBIKOB KOHTPOJISI 1 CAMOKOHTPOJISI, OICHUBAHUS CBOMX JIEMCTBUI B COOTBETCTBUU
C 3TAJIOHOM;

6) yMeHMEe KOPPEKTHUPOBATh CBOU JAEHCTBUS B COOTBETCTBUU C U3MEHSIOIIECHCS CUTYaIUeH;

7) BBIAETICHUE U OCO3HAHHME TOTO, YTO YK€ YCBOEHO M UTO €llle HYXHO YCBOMTb, OCO3HAHHE
Ka4yecTBa ¥ YPOBHS YCBOEHHUS;

8) mpuMeHeHue U COXpaHEeHue YUeOHOH 1eNu U 3a1a4H;

N03HABATEJIbHbIE:

1) camocTosTENIbHOE BBIJIENIEHUE U (POPMYIHPOBAHUE TTO3HABATEILHOM 1IETIH;

2) yMeHHe CTPYKTYPUPOBATh 3HAHUS;

3) BeIOOp Hambosee 3PpPEeKTUBHBIX CIIOCOOOB pEelIeHUs 3a7ay B 3aBUCUMOCTU OT KOHKPETHBIX
YCIIOBHI;

4) KOHTPOJIb U OLIEHUBAHME IIpollecca U pe3ysibTaTa SKCIEPUMEHTAIBHBIX 33/1ay;




5) yMeHue Ha NpPAKTHKE I0JIb30BAThCS OCHOBHBIMH JIOTHYECKUMH TNPHEMAMH, METOJaMH
HaOJI0ICHUS, MOICTTMPOBAHNUS, OOBSICHEHHS], PELICHUs IPOOIeM, IPOTHO3UPOBAHUS | JP.;

6) popMupoBaHue M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIB30BAaHUS MHCTPYMEHTOB H
TEXHUYECKUX CPEACTB HH(POPMAIMOHHBIX TEXHOJOTHHA (KOMIBIOTEPOB U  MPOrPAMMHOTO
obecrnieueHus);

7) ompeniesieHue OCHOBHOW M BTOPOCTENECHHON HH(pOPMAIIHH;

8) mpe3eHTOBaTh MOATOTOBICHHYIO HH(OPMAINIO B HATJISAHOM U BepOaIbHOM BUJIE;

9) IpUBOIUTH MIPUMEPHI B KAUECTBE JJOKA3aTEIHCTBA BBIIBUTAEMBIX ITOJIOKEHUI;

KOMMYHHMKATHBHbIE:

1) pa3BUTHE HABBIKOB IJIAHUPOBAHUS YIEOHOTO COTPYIHHYECTBA C YUUTENIEM H CBEPCTHUKAMU;

2) mnocraHOBKa oOwIeH 1enu, IUIAaHUPOBAHMSI €€ JIOCTHXKEHHUS, OIpEIEIeHHE CIOCOO0B
B3aUMOJICHCTBHS,

3) ocBoeHue criocoOO0B yIpaBJIeHUs TOBEJCHUEM, pPa3BUTHE YMEHUI KOHCTPYKTUBHO pa3peliarh
KOH(ITUKTHI;

4) yMeHHe ¢ JOCTaTOYHOW MOJHOTON M TOYHOCTBHIO BBIPAXATh CBOW MBICIIM B COOTBETCTBHH C
3aauaMy M yCIOBUSMU KOMMYHUKAIIUH;

5) BlaJeHHE MOHOJOTUYECKOW M JUAJIOrMuecKkoil ¢GopMaMu peud B COOTBETCTBUU C
CHHTAaKCUYECKUMHU ¥ TPaMMaTHYECKIMH HOPMaMH POJIHOTO SI3BIKA.

6) IUTaHUPOBaHKE YUEOHOTO COTPYAHNYECTBA C YYUTENIEM U CBEPCTHUKAMH — OTIPEICIICHUE [EITH,
(GYHKIMI y4aCTHHUKOB, CIIOCOOOB B3aUMOIEHCTBUS;

7) yMeHue JOHOCUTDH CBOIO TIO3UITUIO /IO COOECETHHKA;

8) yMeHue coraacoBaHHO paboTaTh B TPYIIIE;

npeaMeTHbIe:

Boinyckauk Ha 0a30BOM YPOBHE HAayYUTCS:

1) packpbiBaTh Ha MpUMEpax PoJib XUMHUA B (POPMHUPOBAHUHM COBPEMEHHOIN HAy4YHOW KapTHHBI
MHpa U B IPAKTUYECKON AESITETLHOCTH YEIOBEKa;

2) NeMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEH U JPYTMMU €CTECTBEHHBIMU
HayKaMH;

3) packpbIBaTh Ha MIPUMEPAX MOJIOKEHUS TEOPUN XUMUIECKOTO cTpoeHust A.M. Byrnepoga;

noHuMath (usumdeckuii cmbicn Ilepuonnueckoro 3akona J[.M. MenneneeBa u Ha e€ro OCHOBE
OOBSACHATH 3aBUCHUMOCTh CBONCTB XMMHUYECKHUX JJIEMEHTOB U OOpa30BAaHHBIX HMHU BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;

4) 0OBSICHATH, NMPUYMHBI MHOTOOOpa3vs BEHIECTB HAa OCHOBE OOIIMX MPEICTaBICHUH 00 WX
COCTaBE€ U CTPOCHHH;

5) mpuUMEHATh MpaBUJia CHCTEMATHYECKOW MEXIyHApOJHOM HOMEHKJIATyphl Kak CpeicTBa
pasnuyeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

6) COCTaBJISATh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIbI OPraHMUECKUX BEIIECTB KaK HOCUTENCH
nH(OPMALIUK O CTPOCHUH BEIECTBA, €r0 CBOMCTBAX U MPUHAUICKHOCTH K OMPEEICHHOMY KJIacCy
COCJIMHEHUH;

7) XapakTepu3oBaThb OPraHUYECKHE BEIIECTBA IO COCTaBy, CTPOEHUI0O U CBOMCTBaM,
yCTaHABIUBATh MPUUYMHHO-CJIEICTBEHHBIEC CBSI3U MKy JAHHBIMU XapaKTePUCTUKAMU BEIECTBA;

8) mpuUBOAMTHL TpPUMEPHl XUMUYECKUX PEaKIHUi, PACKPHIBAIOIINX XapaKTepHbIE CBONCTBA
TUMIAYHBIX TPEJICTABUTENECH KIACCOB OPraHWYEeCKHX BEIIECTB C IENbI0 WX HACHTU(UKAIUU U
00BsicHEHUS 00JIaCTH TPUMEHEHUS;

9) nmporHo3upoOBaTh BO3MOKHOCTh MPOTEKAHUS XUMUIECKIX PEaKIMii Ha 0 CHOBE 3HAHMI O THUTIaX
XMUMHYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

10) ucnonp30BaTh 3HAHHUS O COCTaBe, CTPOCHHWU W XHUMHYECKHX CBOMCTBaX BEIECTB, AJIs
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOH IeATENbHOCTH;




11) Bnamerp mpaBwiaMu O€30MACHOTO OOpAIICHUS C €IKUMH, TOPIOUYMMH M TOKCHUYHBIMHU
BELIECTBAMU, CPEACTBAMU OBITOBOW XMMMH;

12) mpencTaBnsTh MyTH PELICHUS TIOOATBHBIX MPOOJIEM, CTOSIIMX TEpel YeIOBEYECTBOM:
9KOJIOTUYECKUX, YHEPTETUUECKUX, CHIPHEBBIX, H POJIb XMMHUHU B PEIICHUHU 3TUX IPOOIIEM.

BoInyckHHUK Ha 6a30BOM YPOBHE MOJIYYUT BOSMOKHOCTb HAYYUTHCSL:

1) nrocTpupoBaTh Ha IPUMEpPaX CTAHOBJIEHUE U 3BOJIIOLIMIO OPraHUYEeCKOW XUMHUH KaK HayKu
Ha Pa3JIMYHBIX UICTOPUUECKUX dTaNax €€ pa3BUTHS;

2) WCIOJIb30BAaTh METOJbl HAyYHOTO II03HAHUS NPU BBIIOJIHEHUHM IIPOEKTOB U Y4eOHO-
HCCIIEIOBATENIbCKUX 3aJlad 10 H3YYEHHIO CBOMCTB, CIIOCOOOB MOJYYEHMsSI M Paclo3HABaHUs
OpraHMYECKUX BEILECTB;

3) 0OBSCHATH MPUPOIY U CIIOCOOBI 00pa30BaHUS XUMHUECKOHN CBSI3H: KOBAJICHTHOU (ITOJIIPHOM,
HETIOJISIPHOW), MOHHOM, METaJUIMYECKOM, BOJOPOJHONW — C IEJIbI0 ONpENeNCHUs XUMHUYECKOU
aKTUBHOCTH BEILIECTB;

4) ycraHaBIMBaTh TE€HETUYECKYIO CBSA3b MEXKIY KilacCaMM OPraHMYeCKHX BEIIEeCTB, IS
000CHOBAHUS MPUHIUIHAIBLHON BO3MOKHOCTH TOJIYYE€HUSI OPTaHUYECKUX COEAMHEHUN 3a/laHHOTO
COCTaBa U CTPOCHHMS;

5) ycraHaBIMBaTh B3aMMOCBS3M MEXIy (pakTaMu U TeopueH, MPUYMHOW U CIEJICTBUEM IPH
aHaJIn3e MPOOJIEMHBIX CUTyalluii U 000CHOBAaHMHM MPUHUMAEMbIX PEHICHUI HAa OCHOBE XUMUYECKUX
3HaHUM.

6) MPUMEHSTH MPABHJIA TEXHUKN 0€30MaCHOCTH B KaOMHETE XUMHUH;

7) ucronb30BaTh AJIS MO3HAHUS OKPY)KAIOIIETO MHpa pPa3IMYHBIX METOJO0B (HaOIIo/eHue,
U3MepEeHue, OMBIT, IKCIIEPUMEHT, MOJICIMPOBAHKE U JIP.);

8) mpUMEHATH MpakTH4eCcKHe U JabopaTopHble pabOThl U HKCIEPUMEHTHI JJIsl 10Ka3aTelbCTBA
BBIJIBUTa€MbIX IIPEIIOJIOKEHNN; OTIMCHIBATh PE3yJbTaThl 3TUX PaboT;

9) pacnio3HaBaTh OpraHMYECKrEe BEUIECTBA 110 XapaKTEPHbIM MPU3HAKAM;

10) mpoBOAWTH pacyeThl Ha OCHOBE YpPaBHEHHWM PEAKIUW, YMETh BBIUUCIATH: KOJIHMYECTBO
BEIECTBA, 00bEM MJIM MACCY 110 KOJIMYECTBY BEIIECTBA, 00bEMY UM MAcCe PEareHTOB U MPOJAYKTOB
peakiuu (HaXoauTh 00bEM rasza o KOJIMYeCTBY BEUIECTBa, Macce WM 00BbEMY OJTHOTO U3 PEareHTOB
WJTU TIPOJTYKTOB PEAKITUN);

11) y3HaBaTh OCHOBHbIE HANPABJICHUS PA3BUTHS XUMHUH.

III Coaepxxanmne yueOHOro kypca xumus -11 ki 1 yac B Hees1ro

Copepxanue ydeOHOTro mpeameTa «XuMmus» Ha 0a30BOM YypOBHE CpEIHEro OOIIero
obOpazoBanus 11 kiacca:

Teopernueckrie OCHOBbI XUMUH

BemectBo

Crpoenue BeniecTBa. BaxHelme noHATHS XUMUU: aTOM, MOJIEKYJa, OTHOCUTEJIbHAs aTOMHAs
Macca, OTHOCUTENIbHAsT MOJIEKYJIIpHAs Macca, KOJUYECTBO BEIECTBA, MOJIIpPHAs Macca BEIECTBa.
[IpocTeie M cnoxHble BemlecTBa. MeTaiiel ¥ HemeTauibl. Heopranuueckue M OpraHuyuyecKue
BellecTBa. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

CoBpeMeHHass MoJieib cTpoeHust atoma. Snapo aroma. IIportonsl. Heittponsl. M30TOmBI.
AtomHas opOuTaib. s-, p-, d-, f-opouranu. CTpoeHue 3JeKTPOHHBIX 000JI0UCK aTOMa. DICKTPOHHAS
koH(purypanust aroma. OCHOBHOE U BO30YXKJEHHBIE COCTOSIHMS aTtoMmoB. Kiaccudukanus
XAMHYECKHX DJIEMEHTOB (S-, P-, d-ameMenThl). OCOOEHHOCTH CTPOEHHS SHEPreTHUSCKUX YPOBHEH
aTOMOB d-3JIEMEHTOB.

[Iepuonnueckas cucreMa xumuueckux 3neMeHToB 1. . Menaeneesa. [lepuoanueckuii 3akoH
A. 1. Menneneesa. Pusnyeckuit cMoici [Iepuoauueckoro 3akona . M. Menneneesa. IIpuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB D3JEMEHTOB M HUX COCOUHEHHH (BBICIIMX OKCHUIOB U
TUAPOKCHUIOB) M0 TieproaaM u rpynnam [leproaudeckoit cuctemMsbl (Ha MpUMepe SJIEMEHTOB MaJbIX
MIEPUOJIOB U TJIABHBIX MOJTPYII).



DNEeKTpOHHAsl MPUPOJIa XUMUYECKON CBSI3U. DIIEKTPOOTPULIATEIBHOCTh. THIBI XUMHUYECKOU
CBS3U (KOBaJICHTHAsi, MOHHAsA, MeTaumyeckas). KoBaneHTHas CBA3b (HEMOJSIpHAs U TOJISIpHAS).
OOMeHHBIH U TOHOPHO-AaKLIENTOPHBIM MEXaHU3MbI 00pa30BaHuUs KOBAJICHTHOU CBs3U. MIOHHAsI CBS3b
U MeXaHu3M ee oOpasoBaHusa. Metajumdeckas cBs3b. Kpucrammmueckue u aMop(HbIE BELIECTBA.
Tunsl KpUCTANIMYECKMX pPEIIETOK (aTOMHAs, MOJIEKYJSIpHAsi, HWOHHAs, MeETaJIM4ecKas).
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUITMYECKOW perieTku. BomopoaHas
cBs13b. [[puanHBl MHOTOOOpAa3Hsl BELIECTB.

PacTBOpBI. PacTBOpUMOCTH TBEpJIBIX BEIIECTB, XKUIAKOCTEH W ra3oB B Boje. HackinieHHbIE,
HEHACBILIEHHbIE M IepechillieHHble pacTBOpbl. [loHsTHE 0 KpucTtamoruaparax. CrnocoObl
BBIPAKEHUS KOHIIEHTPALMK pacTBOPOB. MaccoBasi 10Ji1 paCTBOPEHHOI'O BELIECTBA.

Hucnepcusle cucteMbl. Kommonaeie pactBopsl. Mctunnbie pactBopsl. B3Becu (cycnieH3uu u
amynbcun ). 30u, renu. D ekt Tungans. Koarymsausa. Cunepesuc. [IpuMepsl KOUIOUIHBIX CUCTEM
B MIOBCETHEBHOM KU3HH.

DneKTpoauTHUecKas auccouuanus. DnekTposuThl. MoHel (katnoHsl U aHuOHBI). CTeneHb
muccouuanuu. CunbHbIE U clladble AJIEKTPOJIUTHL, OCOOEHHOCTh MX Jauccouuanuu. OnpeneneHue
BOKHEUIIINX KJIACCOB HEOPTaHMYECKUX COSTUHEHNHN (OKCUIOB, KICIIOT, OCHOBAHUM U COJICH) B CBETE
TEOPHUU DIEKTPOJUTUUECKON Aucconuanuu. J{ucconuanus Boasl. KUCIOTHOCT cpespl (KUCIOTHAS,
HEWTpaidpHas W IIeNoYHas cpena). Bomopoasbiii moxazarens. pH pacTBopa kak mnokasareib
KHCJIOTHOCTH cpefbl. IHImKaTophl (YHUBEpCaIbHBIN, JIAKMYC, METHJIOpAaHX U (heHonTasenH).

XUMUYECKUE PEAKIUU

VYpaBHEHHsSI XUMUYECKUX PEAKLIUNA M PAcyeThl 110 HUM. Pacdyer MOJSIpHOM MacChl BELIECTBA.
Boruncnenus no XuMUYECKUM ypaBHEHUSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA MO KOJIUYECTRY,
00BeMy, Macce peareHToOB WK IPOJAYKTOB PEaKIUH.

XUMHYeCKHEe peaklud. ['oMoreHHble U rereporeHHble peakuuu. CKOpPOCTh pEakluH, ee
3aBUCHUMOCTh OT pa3UYHBIX (PAKTOPOB: MPHUPOJABI PEArHPYIOMIUX BEIIECTB, KOHIIEHTPALUH
pearupyomux BEIIeCTB, TEMIEPAaTypbl, IUIOMAAM PEAKIUOHHOW IOBEPXHOCTH, HAIUYUA
karanu3aTtopa. Karanus. Ponp katanu3aropoB B Ipupoe U MPOMBIIIIEHHOM IIPOU3BO/ICTBE.

O6patuMoCTh peakiuii. XUMHUECKOE PAaBHOBECHE U €TI0 CMEIICHHE MO ACHCTBUEM Pa3InIHBIX
(akTOpoB (KOHILIEHTpAlMsl PEareéHTOB WM MPOIYKTOB pEaKIMH, AaBIIEHHE, TeMIleparypa) Uis
CO3/IaHMSI ONTUMAJIbHBIX YCIIOBUHM MPOTEKaHUs XuMHuueckux mpoueccoB. [Ipuniun Jle [larensbe.

Peakuuu B pacTtBOpax 3ieKTpoiHUTOB. Peaknuu HOHHOrO oOMeHa. YClOBUS HPOTEKaHUs
peakuuii HoHHOrO oOMeHa. KauecTBenusie peakiuu. [loHsTHe 00 aHATUTUYECKON XUMUMU.

I'maponus coneit. ['naposn3 no kKaTHOHyY, IO aHUOHY, IO KATHOHY U 110 aHUOHY. Peaknusi cpepl
BOJIHBIX PacTBOPOB coJjiel. OOpaTUMBIi 1 HEOOpAaTUMBIN THAPOJU3 CoJiel. 3HAYCHHE THAPOIN3a B
OMOJIOTMYEeCKUX OOMEHHBIX MPOIIECCaXx.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. lIponecchl OKHUCIEHUS M BOCCTAHOBIICHHSL.
OkuCIUTENh UM BOCCTAHOBHUTENb. THUIWYHBIE OKUCIUTENIM W BOCCTAHOBUTENM. [ alibBaHWMYECKHE
MEMEHTBl U aKKyMYJIATOpbl. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKUUU B  MPUPOJIE,
MIPOU3BOJICTBEHHBIX IPOLIECCAX M KU3HEACSITEIBHOCTH OPraHU3MOB. OJIEKTPOJIM3 PAaCTBOPOB HU
paciuiaBoB. [IpumMeHeHne 1eKTpon3a B MPOMBIIIIIEHHOCTH.

Hemonctparmu. 25(1)1. Paznmuunbie popmer Ilepumomanueckoii cuctemsl JI. 1. Menneneena.
26(2). Ionyuenue u nepexkpucraumsaius woanaa ceunna (II) («3omotoit moxap»). 27(3). Dddekr
Tunpansa. 28(4). DnekTponpoBOJHOCTb PacTBOPOB 3JIEKTPOJUTOB. 29(5). 3aBUCHUMOCTb CTENEHU
ANIEKTPOJIMTUYECKOM  JIUCCOLMAllMM  YKCYCHOM  KHCIIOTBI ~ OT  pa30aBlieHHs  pacTBOpA.
30(6). OmpeneneHre KHUCIOTHOCTH CPEeObl C TOMOIIBIO YHHBEPCAIBHOTO  HHIUKATOPA.
31(7). IIpumepsl peakiuii HOHHOrO OOMEHa, HIYIIUX C 00pa30BaHUEM OCa/IKa, ra3a Wik BojbL. 32(8).
Iunponuz comei. 33(9). MenHo-UMHKOBBIN ranbBaHuueckuid snemeHnt. 34(10). 3aBucUMOCTD
CKOPOCTH pEakUUu OT INPHUPOJbI BELIECTB HAa NPUMEPE B3aUMOJEHCTBUSA PAaCTBOPOB Pa3IMYHBIX
KHUCITIOT OJIMHAKOBOM KOHIIEHTPAIIUU C OJIMHAKOBBIMH KyCOUKaMH (TpaHyIaMH) IIUHKA ¥ OJTMHAKOBBIX
KYCOUYKOB pa3HBIX METaUIOB (MarHus, IMHKA, JKeJle3a) C pPacTBOPOM COJITHOW KHCJIOTHI.



35(11). 3aBHCHMMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALMU PEarupYIOLINX BEIIECTB U TEMIIEPaTyphbl
Ha MpUMEpPE B3aUMOJICUCTBHSI PACTBOPOB CEPHOW KUCIOTHI C pacTBOpaMHu THOCYNb(]ara HATpus
pa3IMyHON KOHIEHTpauuu U Temneparypbl. 36(12). 3aBUCHUMOCTb CKOPOCTH pEaklUUu OT
KaTajau3aTopa Ha IMpUMEPE pA3JIOKEHUS IMEPOKCHAA BOJOPOAA C IOMOLIBI0 HEOPraHWYECKHX
KaTaJln3aToOpOB U MPUPOJHBIX OOBEKTOB, COACPKAIIUX KaTallazy.

Jlaboparopubie ombiTel. 12(1). Bomoponuswiii mokaszarens. 13(2). [lpusHaku mpoTekaHus
XUMUYECKUX  pPEaKLUH. 14(3). YcnoBuss ~ mpoTekaHus ~— peakUMid  HMOHHOrO  oOMeHa.
15(4). KauectBennsie peakiuu. 16(5).  OKHUCIMTEIBHO-BOCCTAHOBUTEIbHBIC  PEAKIIHH.
17(6). Cxopoctb xumuyeckoit peakiuu. 18(7). Xumuueckoe paBHOBECHE.

Heoprannueckas xumus

Krnaccudukarus HeOpraHMIeCKUX BEIIECTB

[Ipocteie BemecTBa — HeMeTaibl. PU3NYECKHE CBONWCTBA HEMETAJUIOB. AJUIOTPOIUS.
XUMHUYECKHE CBOMCTBA HEMETAIOB HAa MpHUMEpE TayoreHOB. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
CBOMCTBa BOJIOPOJA, KHCIOpOJA, TaJOreHOB, cepbl, a3zoTa, Qocdopa, yriepona, KpeMHUS.
B3aumoseiicTBue ¢ MeTamiaMu, BOJOPOJOM U JAPYTUMH HeMeTalulaMu. HemeTamibl Kak TUTTHYHBIC
okucnurenau. CBoOWCTBa HEMETAIIJIOB KaK BOCCTAHOBUTEIIEH.

[Ipocteie BemectBa — wmetamwibl. [lonoxkenne meramwioB B Ilepuoamueckoil cucreme.
®duznyeckue cBoiicTBa MerayuioB. OOmue cBoiictBa mMeTtamioB. CruiaBbl. XMMHUYECKHE CBOMCTBA
MeTauioB. OKHUCITUTETHPHO-BOCCTAHOBUTENBHBIE CBOWCTBA METAJIOB TJABHBIX W TMOOOYHBIX
noArpynn (Menb, >kene3o). BzauMmonelicTBHE METAUIOB € HEMETaUlaMH, BOJIOM, KHUCIOTaMu
U pacTBOpamH coJjieill. DJekTpoXuMuyeckuil psin HampspbkeHuil metamuioB H. A. bekeroBa (psin
CTaHJAPTHBIX JIEKTPOHBIX MOTEHIMAIOB). OKpacka MiIaMeH!u COSAMHEHUSIMU METaJIOB.

Koppo3ust mMeTamioB Kak OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIN TpoIriecc. Buasl koppo3uw.
CriocoObl 3a1KUThl METANIOB OT KOPPO3UHU.

Mertannel B ipupoje. [lonydenune MmetaiuioB. Meramnyprus. UepHas v IBETHAsi METaJUTYPrHsl.
[Ipou3BoOCTBO UyryHa, aIFOMHHHUSL.

Hemonctpammu. 37(13).  BsaumopneiictBue OpOMHOW BOJIBI €  HOAWUJOM  Kajusl.
38(14). BzaumopeiictBue  amoMuHHsS ¢ wojgoM.  39(15). BzaumogelictBue Memum ¢
KOHIICHTPUPOBAHHOW a30THOU kucioTou. 40(16). AmomMoTepMus.

JlaGopaTOpHBIE  OTIBITHI. 19(8). O3HakomeHNE co CBOMCTBAaMH  HEMETAJLJIOB.
20(9). BeiTecHeHre rajgoreHoB u3 pactBopoB ux coseid. 21(10). O3HakoMIIcHHE CO CBONCTBaMHU
MeTa/uioB | cruiaBoB. 22(11). Okpacka IIaMeHu COISIMU METaJlIOB.

XUMHUS U )KU3HB

Hayunple npuHIUOB OpraHU3aluyd XMMHUYECKOTO MpOU3BOACTBA. [Ipou3BOACTBO cepHOI
KHUCIIOTBHI.

Xumusa u osHepretuka. [Ipupoanbie HCTOYHHMKHM yrieBogoponoB. Hedrts, ee coctaB u
nepepabotka. [leperonka u kpekunr nedgru. Heprenpoaykrsl. [lonstue o nuponuse u pudopMuHre.
OxranoBoe umcino Oen3uHa. OxpaHa oOKpyxKarouieil cpenpl mpu HedremepepaboTke U
TpaHCIOPTUPOBKE HeTenpoaykToB. [IpupoaHbIi M MOMyTHBI HEPTIHOW Ta3bl, UX COCTaB H
ucrnoJsib3oBanue. TomnuBo, ero BUAbL. TBeplbie BUABI TOIUIMBA: IPEBECHHA, IPEBECHBIN, OYypbIil U
KaMEHHBIN YTrojb, TOpJ. ANbTepHATUBHbBIC HCTOYHUKU YHEPTHH.

Xumus u 310poBbe. XuMus nuiu. ParmonansHoe nutanue. [lumnieBsie 1o6aBku

JlexkapcTBeHHbIe cpeacTBa. [loHsTHE O QapManeBTUYECKO XUMHUH U (DapMaKoJIOTHH.
JlekapcTBa:  MPOTHMBOBOCHANUTENbHBIE  (Cyidb(haHWIAMHIHBIE  TpenapaTbl, AHTHUOUOTHUKH),
aHaAJIbIeTUKN HEHApKOTHUYECKHEe (aCIUpPUH, aHAJbIUH, MapareTaMmoi) U HApKOTUYECKHE, BSKYIIHE
cpenctBa, crepouaHbie. ['opmMoHbl. DepMEHTHI, BUTAMUHBI, MHUHEpalbHbIE BOJBL. [IpoOremsl,
CBS3aHHBIE C TPUMEHEHHEM JIeKapCTBEHHBIX MIpernapaTtoB. BpeaHble NpUBBIUKK U (DAKTOPBHI,
pazpyiaronne 310poBbe (KypeHue, ynoTpedaeH!e aaKkoros, HAPKOMaHHUS).

KocMmernueckue u napromMepHbie CpeCcTBa.



beitoBast xumus. Morwmue u uuctdmme cpeacrsa. Moo, CrupanbHble HOPOIIKH.
Ot6emuBarenu. CpeactBa nmuHOM ruruensl. CpeactBa OOpbObl ¢ OBITOBBIMH HACEKOMBIMH:
pernesuieHTsl, HHCeKTULUAbI. [IpaBuna Ge3omacHoOi paboThl C €IKUMHU, TOPIOUYUMH M TOKCUYHBIMU
BELIECTBAMH, CPEACTBAMU OBITOBON XMMMH.

Xumusts B crpoutenberBe. I'mme. M3Bects. Llement. berton. Iloxbop onTumaibHBIX
CTPOUTEIIBHBIX MATEPUAJIOB B IIPAKTUYECKOM JEATEIBHOCTU YEJIOBEKA.

XuMUS B CeIBCKOM X03siicTBe. MUHEpaibHbIe U Oprannyeckue ynoopenus. CpeacTBa 3aluThl
pacTeHui.

Heopranunueckue matepuansl. CTEKIIO U KepaMHKa.

[InrMeHTHI ¥ Kpacku.

XAMHS U IKOJIOTHA. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEW Cpeapl U €ro IMOCIEICTBUS.
Oxpana tuapocdepsl, MOUYBbL, aTMochepbl, (GIopsl U ¢ayHbl OT XHUMHYECKOTO 3arps3HEHUSI.
«3eneHas» XUMusl.

Merto1p1 HayyHOTO I03HaHus. Mictounuku xumMuueckoil nHpopmanuu. [louck nndopmaruu no
Ha3BaHMAM, HJEHTU(UKATOpaM, CTPYKTYypHBIM (opmynam. HabmroneHue, onucanue, U3MEpeHUE,
runote3a. [lonck 3axkoHoMepHocTed. Hayunblii skcnepumeHT. MoJenupoBaHHE XHMHYECKHX
IIPOLIECCOB U SIBJICHUM, XUMUYECKUM aHAJIN3 U CUHTE3 KaK METO/Ibl HAYYHOT'O TIO3HAHUS.

Temarudeckoe mianuposanue 11 kiaacc (0a3osblii ypoBeHb) (34 4, 1 4 B HeeJ110)

Ne Jara npoBenenusi | Tema ypoka
n/m| ypoka

Tema 1 BemecrBo 8u.

ATOMBI, MOJIEKYJIbI, BEMICCTBA

Ctpoenue atoma

Xumudeckas CBA3b.

Ar PEraTHBIC COCTOAHUA BEIICCTBA.

[Tepuonnueckuii 3akon JI.1. Menaeneena

PactBopsl. KomnouaHsie pacTBOpEI.

:‘)HGKTpOHI/ITI/I‘ICCKaH AJucconnanus.

O N[O O B WINF-

Kucnornocts CpCabl. I/IH,Z[I/IKaTOpr.

Tema 2 Xumudeckue peakuuu (9 yacon)

9 VYpaBHEHUS] XUMHUECKUX PEaKIUil U pacyeThl 110 HUM.
10 Peakiiun nonHoro ooMeHa.

11 I'unposnus.

12 KauecTBeHHBIE peakyi.

13 OKuCIIUTENBHO- BOCCTAHOBUTEJIbHBIE PEAKIHH.

14 DIEKTPOIU3.




15 [Ipaktuyeckas pabora Ne 1. Pemenue JkcriepuMeHTaIbHBIX
3aJa4 10 TeMe «XHUMUYECKUE PEAKIIUN».

16 O6o06maromiee NOBTOpeHHEe moteMaM «BeriecTBoy» u
«XUMHYECKUE PEAKIIUN.

17 Konrtponbnas padoraNel.
«BemecTBO. XUMUYECKUEPEAKIIUN.

Heopranuueckas xumusi (6 4acoB)
18 Knaccudukamus neopranmyeckux coenuHenuit. IIpocTsie
BEIIECTBA

— HEMETaJIJIBL.

19 IIpocteie BemiectBa — MeTauibl. Duznueckue CBOMCTBA
MeTas10B. CTIJIaBBl.

20 XUMHYECKHE CBOMCTBAMETAIIOB.

21 Mertaiuel B npupoge. [lonyyennemeramnos. Metayyprus.

22 [TpakTuaeckast pabora No 2.
«[TonyyeHre METHOTO KyllOopocay.

23 Ob6o6maromee moBTropeHue mo Teme «Heopranmdeckas

XUMUS).

Hay4Hble 0CHOBBI XMMHYECKOT0 NMPOou3BoicTBa (6 4acoB)

24 Bpems B xumun. CKOpOCTb XUMHUYECKUX PEAKIUH.

25 XUMHYECKOe paBHOBECHE U (DAKTOPBI, HA HETO BIMAIOIIKE.

26 Hayuynple  npuHOMIBI ~ OpraHu3alid  XUMHYECKOIO
MTPOU3BOJICTBA.

27 Hedts. [Tpupoanslii ra3 ndHEpreTHKA.

28 O6oobmatomee moBTopeHue mo temMam «Heopranmueckas
xuMHsI»H «HaydHble OCHOBBI XUMHUYECKOTO MPOU3BOJICTBA.

29 Kontposbras padota No2.
«Heoprannyeckas xumusi. Haydnble OCHOBBI XMMHUECKOTO
IIPOU3BOJICTBAY.

30 Xumus nuniy. JlekapcTBeHHbIECPeICTBA.

31 Kocmernueckne wu mapdroMepHble cpeacTBa. beiToBas
XUMHSL.

32 XUMHUS B CEIbCKOM XO03sIiiCTBE

33 XUMHS B CTPOUTEIHCTBE.

34

«3eeHash XUMHU.
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