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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS (QenepalibHONM  00pa3oBaTeiabHOU
nporpammel cpeaHero obmiero obpaszoBanms(POIl COO), npencraBineHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenmMera «XuMHS» B 00pa3oBareNbHbIX opranusauusx Poccuiickoit ®enepanumy,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MMPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YIiyOJIEHHOrO H3y4yeHHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTeCTBEHHO-HAy4HOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, MNPOGUIBLHOIO OO0Yy4YeHHs, MpPU3BaHO
obecrieunTh 001I€00pa30BaTENFHYI0O M OOMIEKYIBTYPHYIO HOJATOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOydeHHss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMUS ABIISCTCS OJHOU U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMuM Ha3Hau€HUE IpeAMeTa «XUMHUS» I[OJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAaHUM K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. (CBHUAETEIBCTBOM TOMY SBIISIFOTCS CJIEAYIOLIME BBIOJIHSAEMBIC
IPOTPAMMOI1 110 XUMHH () YHKIIHU:

¢ UH(POPMALIMOHHO-METOAMYECKasl, pealn3alus KOTOpoH obOecrneunBaeT MOJIy4YeHHE

IPEJICTaBICHUS O LESAX, COJIEp)KaHUHU, oOliel cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHs O0y4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHMU3aIMOHHO-TIIIAHUPYIOIIAsl, KOTOpasi IPeIyCMaTPUBAET ONpeesieHne: PUHIUIIOB

CTPYKTYPUPOBAaHUS U  TIOCJIEJOBAaTEIbHOCTH H3Y4eHHUs y4eOHOro Marepuana,
KOJINYECTBEHHBIX M KAaUECTBEHHBIX €r0 XapaKTePHCTHUK; MOAXO0J0B K (POPMUPOBAHHIO
COJIep’KaTeIbHOM OCHOBBI KOHTPOJII M OLIEHKHM 0O0pa30BaTENbHBIX JIOCTHXKEHUMN
oOyJaroluxcsi B paMKax MTOTOBOI aTtectaluu B (popmMe eIMHOro TocyJapCTBEHHOTO
9K3aMEHa [0 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3YUYEHUS! XUMHH:



® YCTaHABIMBAECT MHBAPHAHTHOE MPEAMETHOE CO/EpKaHue, 00s3aTeNIbHOE Ul U3yYCHUS B
pamKax OTJEbHBIX npodunei, MpelycMaTpUBaeT  pacipeneeHue u
CTPYKTYPUPOBAHHUE €ro IO KJIAaccaM, OCHOBHBIM COAEP)KATEIbHBIM JIMHUSAM/pa3/iesiaMm
Kypca;

® 1a€T NPUMEPHOE pACHpPEIEICHUE Yy4eOHOrO0 BPEMEHHU, PEKOMEHIYEMOro AJIsl M3Y4EHHUS
OTJICIbHBIX TEM;

e Ipe/yIaracT NPUMEPHYIO MOCIIEeI0BATEIbHOCT U3yUeHNs Y4eOHOro MaTrepuaia ¢ y4éToMm
JIOTUKU NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

® 1a€T METOJMYECKYI0 HHTEpIPETAlMIO Lejded MW 3ajJad H3Y4deHMs] [peaMeTra Ha
yriayOn€HHOM YpOBHE C YU4ETOM COBPEMEHHBIX HPUOPUTETOB B CHCTEME CPEIHEro
oOmiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00IIero oopa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, IIPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHBIX JIEHCTBUN O0Oydalolerocss MO OCBOCHHUIO COJIEp:KaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TMPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a
npeaesiaMd  YCTAaHOBJICHHOW MPOrpaMMOM 10 XMMHH  0053aTeJIbHOW  (MHBApUAHTHOM )
COCTaBJISAIOLIECH cofep kaHusl yueOHOro npeaMera «XUMHUsS» OCTaéTcsi BO3MOKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOI0 poduis o0yyeHus.

B cootBerctBuu ¢ koHnentyanbHbIMU mnojoxkeHusiMu OI'OC COO o nHazHaueHUU
npeaMeToB 0a30BOro U yriy0JaEHHOro ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeaHero o0Iiero o0pa3oBaHUs XUMHsI Ha YpPOBHE YIIyOJEHHOTO M3y4eHMs HalpaBiieH
Ha peaJu3aliio IMPEeeMCTBEHHOCTH C MOCIHEAYIOIIUM 3TaloM I[OJIyY€HUS XUMHYECKOIO
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLHMIUIMH B By3aX M OpraHM3alusixX cpeHero npodeccuoHaibHoro oopasoBanus. B aToii cBs3u
U3Y4YEHHUE TIpeaAMeTa «XUMHUSA» OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha pacIIUpEeHUE U
yIIyOJIeHHEe TEOPEeTUYECKOW U TMPAKTHUYECKOW TOATOTOBKA OOYYArOIIMXCs, BBIOPABIIMX
onpeAenéHHbIi Mpopuiib 00ydeHHs, B TOM YHUCIIE C MEPCHEKTHUBOM MOCIENYIOMIETO MOTyYSHHS
XUMHUYECKOT0 00pa3oBaHMs B OpraHu3anusix npodeccuoHansHoro oopasosanus. Hapsny ¢ atum,
B cere TpeboBanuii ®I'OC COO k mimaHHpyeMBbIM pe3ylbTaTaM OCBOCHMS (eaeparbHON
00pa3zoBaTeNbHON MPOTPaMMBI CPEIHEro O0IIero oOpa3oBaHMS M3YYCHHE MpeaMeTa «XUMUS

OPUECHTHUPOBAHO TAKKC HAa PCIICHUEC 3aJa4 BOCIIUTAHWA 1 COUAJIBHOTO Pa3BUTUSA 06yqa}onmxcsf,
3



Ha (JOPMHUPOBAHUE Y HUX OOLIECHMHTEIUIEKTYalbHbIX YMEHUH, YMEHUH pallMOHAIN3ALUN Y4€OHOTrO
Tpyaa u  00OOMIEHHBIX CHOCOOOB  JIEATENIFHOCTH, HMMEIOIMX  MEXKIUCIUIUTHHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocraBnstomuMu  npeaMera «XUMUs» Ha YpPOBHE YINIYOJEHHOTO HM3Yy4YEHMs SIBIISIOTCS
yriiyonéHHble Kypebl — «Opranudeckas XuMus» u «OOmas 1 Heopranudeckas xumus». Ilpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluy COJEpKaHUS ITUX KYpCOB B
IporpaMMe Mo XMMHHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yri1yOJa€HHOTO YPOBHEHM M3ydeHUs MpeaAMeTa.

OcHoBy cozaepxaHusi KypcoB «OpraHudeckas xumusi» u «OOmass ¥ HeopraHudeckas
XUMUS» COCTABJIIET COBOKYIHOCTb NMPEAMETHBIX 3HAHUM M YMEHHI, OTHOCALIUXCS K Oa30BOMY
YPOBHIO M3y4Y€HUs IpeAMETa. JTa CHCTeMa 3HAHUM IOJIy4aeT OMNPEJeIEHHOE TEOPETHUECKOe
JIONIOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMUTH  CYHIECTBEHHO  OoiplmMid  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUS M yrIIyOJeHHS MPEICTABICHUNA O CTPOCHHUH
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NPOTEKAHMs PEaKLMH, PACCMAaTPUBAEMBbIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHue nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  3JIEMEHTOB  0OasupyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHISIX O CTPOSHUH aTOMa. XUMHUYECKask CBS3b OOBACHICTCS C
TOYKU 3pEHHs] DHEPreTMYECKHX HM3MEHEHWH mpu e€ oO0pa3oBaHMM M pa3pylIEHUH, a TAKKe C
TOYKHA 3peHUs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJHSIETCS
(GbopMUpPOBaHKEM IPEACTABICHUHN 00 MEKTPOXUMHUUYECKUX MPOIECCAX U IEKTPOJIU3E PACIIIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHMYecKol XWUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH ynensercss ocoboe BHUMaHUe BorpocaM 00 3J1eKTpOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKLuil.

Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIEP)KaHHWE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mnpoduis (IMIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JOMOJIHEHUH K o0lIel cucTeMe NMpeIMEeTHBIX 3HAaHMI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa s KJIacCOB XHUMHKO-(PH3UYECKOTo
npoduist 60JBINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOIeld XUMUU.
[Ipy u3yyeHum mnpenMera B JAaHHOM CIy4yae akLEHT OyJeT craeilaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl M OSHEPrHM, 3aKOHBI

TEPMOANHAMHKH, DJICKTPOJINU3a, IPCACTABICHUA O CTPOCHUHU BEIICCTB U APYTOC.



B 10 e Bpems B coaepkaHUU MpeaIMeTa Ui KJIacCOB XMMUKO-OMOI0rHYecKOro mpoduis
OoMbIIMIA YACTBHBIA Bec OyIeT UMETh OpraHWYEeCKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTB JJIs1 00Jiee 00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHU3alluu KJIETKH KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOWM BXOISAT, K MpPUMEPY, TaKHE CTPYKTypHBIC
KOMIIOHEHTBI, KaK JMMH/bL, OEJKH, YIJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Jpyrue. [lpu stom
3HAHUSL O COCTaBE€ M CBOMCTBAx MpPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHUs CYITHOCTH MPOIECCOB (DOTOCHHTE3A, ABIXAHHUSI, TUIIICBAPCHHUS.
B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33pPEHHUS, OCBOCHHS OOIEHAyYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHUe mpeameTa
«Xumus» Ha YrayOnEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SX C y4COHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0nactell « EcTeCTBEeHHO-HAYUHBIC TPEIMETHI,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.
[Tpu uzyyenun ydyeOHOro mpeamera «XHUMHs» Ha YrIyOJIEHHOM YPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOIO M cCpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3ajadeid
MEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHPOBAHHE OCHOB HAyKM XHMHH Kak 00JacTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Pelienue 3Toil 3amaun Ha yriayOJI€HHOM ypOBHE HU3Y4YCHHS
MpeAMETa MPE/NOoIaraeT peayn3aluio TaKuX 1efeH, Kak:
¢ (hopMUpOBaHUE MPEACTABICHUI: O MaTepPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBJICHUH MPHUPOIBI, O MECTE XUMHHU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemymieil pojii B 00E€CTICUCHUHN YCTOWYMBOTO PAa3BUTHS YETIOBEUYECTBA: B PEIICHUHU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKol W THIINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAlOB, HOBBIX HWCTOYHUKOB DSHEpPrUHU, B
obecrieueHun panoHaIBHOTO MIPUPOIOTIOIB30BAHMUS, B hopmupoBaHUHI
MHPOBO33PEHUS M 00IIEH KYIbTYphI YEJIOBEKA, a TAKKE IKOJIOTHIECKH 0OOCHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpee;

® OCBOCHHME CHCTEMbl 3HAHMH, JEXalMX B OCHOBE XHMMHUYECKOW COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUl XMMHUM, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHM BEIIECTBA Ha Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaxX, 00 OOIIHX

HAYYHBIX IPUHOUIIAX XUMHWYCCKOI'0 MMPOU3BOJACTBA,



e popMupoBaHHEe Yy OOy4YalOUIMXCS OCO3HAHHOTO TMOHHUMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKHX 3HAHWM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWUMUH, sl OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIIHX
€CTECTBEHHO-HAYUYHYIO TPUPOAY; TPAMOTHOTO pEIICHUs] MpoOJIeM, CBSI3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHalM3a U OLEHKM C TMO3UIHUA 3KOJOTHYEeCKOU
0e30MacHOCTH MOCEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTH YEIIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIE30BAHHEM | MepepadoTKOH
BEILIECTB;

o yIUIyOJIeHHE TPEACTABICHUA O HAYYHBIX METOAAaX MO3HAHUS, HEOOXOAUMBIX IS
NPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUCCKUX
SBIICHUN, WMEIOIIMX MECTO B MPUPOJE, B MPAKTHUECKOH MACSITETbHOCTH U
MOBCE/IHEBHOM JKHU3HH.

B mnane peanmsanmuu TEPBOOYEPEAHBIX BOCIUTATENBHBIX W Pa3BUBAIOMIMX  (YHKITUI
[EJIOCTHOM CHUCTEMBI CPEHEro OO0IIero oOpa3oBaHUs MPU M3YYCHUU TpeaMera «XuMHUs» Ha
yriay0iI€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE IIeNU U 3a/1a4H, KaK:

® BOCIIUTAaHHE YOSIKIAECHHOCTH B IO3HABAEMOCTH SIBJICHHI MPUPOIBI, YBAKCHHS K MPOIIECCY
TBOpUYECTBAa B OO0JACTH TEOPETUYECKUX U TMPHUKIAJHBIX MCCIEAOBAaHUN B XHUMHHU,
dbopMupOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BHUTHS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO U TO3HAHUIO, CIIOCOOHOCTEM K CAMOKOHTPONIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKHUX IIEHHOCTEH;

® pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIJIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyvaronuxcsi,  (QOpMHUpOBaAaHME Yy  HHUX  CO3HATEIBHOTO  OTHOLIEHUA K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBHIO YCHEIIHOM
npohecCHOHANBFHOM U OOIIECTBEHHOW MEATENbHOCTH, OTBETCTBEHHOIO OTHOILICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

e GOopMHpOBaHHE YMEHUH U HABBIKOB PAa3yMHOTO MPHUPOIOIOIB30BAHUS, Pa3BUTHE
OKOJIOTUYECKOW  KYJIBTYPBl,  NPHOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOIE3HOM
IKOJIOTHYECKON JIeATEITHHOCTH.

OO0miee YUCIIO YacoB, MPEIYCMOTPEHHBIX /I HM3y4eHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 ugaca (3 gaca B

Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHblE BO3MOKHOCTH aTOMa yIjepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKynax
opranundeckux euects. [lonsTre o cBOOOAHOM pajnuKaie, Hykjaeopuie U dJIeKTpodue.

Teopuss crpoeHus opraHuueckux coeauHeHuid A.M. DbyrmiepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buasl wH3oMepumu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTPOHHBbIE 3(P(EKTbl B MOJNEKYIax OpPraHUYECKHX COECIUHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omomnorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIIATypa OPraHUYeCKUX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX NPEICTABUTENEH.

OcoOeHHocT M KiIacCUpUKalusg  OpraHmyeckux  peakiuil.  OkuciaurenpHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYHPOBAHUE MOJEIIEH MOJIEKYJI OPraHWUYECKUX BEILIECTB.

Yraesogopoabl.

Anxanbl. ['omosnoruueckuil ps ankaHoB, obmas GopMyna, HOMEHKIATypa U U30MEpHSL.
IIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AlKaHOB, SP°-THOPHIM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, TETUIPUPOBaHUS,
LIUKIU3aluy, THpOJN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil

pPaaIuKaJIBHOTO 3aMCIIICHU.



Haxoxnenue B npuposae. CriocoObl NOTy4eHUs U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mmas Gpopmyna, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHS H
XUMHUYECKHX CBOMCTB MabIX (IMKJIONPOINAH, NHUKIOOyTaH) M OOBIYHBIX (IMKIIOMEHTaH,
LIUKJIOr€KCaH) HUKJIoaikaHoB. CriocoObl NOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. 'oMooruueckuii psit aakeHos, obmas GpopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKYI ATKEHOB, SP°-THOPHIM3AIMS aTOMHBIX OpOHTaeil
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas u reoMmerpuueckas (uc-tpaHc-) uzomepus. dusuueckue
CBOMCTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: DPEAKLUUM IPUCOCAVHEHHS, 3aMEIICHHUA B O-
IIOJIOKEHUE TP JBOMHOM CBA3M, NOJUMEpHU3aluu U OKucieHus. lIpaBuno MapkoBHUKOBa.
KavecTBeHHbBIE peakuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYECHUS M IPUMEHEHHE AITKCHOB.

Ankanuensl.  Knaccupukanmumst — ankanueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHEIE,
Kkymynupoganuvie). OCOOEHHOCTH  HJIEKTPOHHOIO CTPOECHUS U XMMHUYECKMX CBOWCTB
conpshKEHHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanyss cOnpsKEHHBIX JMEHOB.
CriocoObI mosTydeHus 1 IPUMEHEHNE alTKaHeHOB.

Anxunbl. ['oMonorndeckuii psif anrkuHOB, 00mas GopMysa, HOMEHKIATYpa U H30MEpPHS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-TUOpHAM3ALUS aTOMHBIX
opbutaneit yriaepona. duznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBONCTBA: pEAKIUU
IIPUCOCIMHEHMS, TUMEPU3ALMY U TPUMEPU3ALNU, OKUCIEHUA. KHUCIOTHBIE CBOMCTBA QJIKWUHOB,
MMEIOUINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakuMM Ha TPOiHYIO CBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuueckue yriaeBoopo/sl (apeHsl). 'oMonornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OeH30I1a.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30j1a M €ro roMoJOroB: peakluu
3aMelleHusl B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM paJMKale, PEeakLUu MPHCOEIUHEHUS,
OKHCIIEeHHE ToMoJoroB OeH3ona. IlpeacraBienue 06 opueHTHpYIOLIEM AeHCTBUU 3aMecTuTeNei
B OCH30JIbHOM KOJIbIIE Ha NMPUMEPE aJKUIbHBIX PAJUKAIOB, KapOOKCUIBHOW, T'MIPOKCHIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctuposna.  CrocoObl  MONy4eHHS W NPUMEHEHHE  apoOMaTUYeCKHX
YTJIEBOJOPOOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHbIe ra3bl. HedTh u e€ mpoucxoxaenve. KameHHbIN
yrojib U OPOAYKTHI ero mnepepadoTku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHid, KaTaIUTHUECKui), pudopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, HX
PUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

I'eneTmueckas CBI3b MCKAY pa3IMUHBIMU KJIaCCaMU YyIJIEBOOOPOJ0B.



DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIIIEBOJOpPOIoB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOrpYIIy, HUTPOTPYIly, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
rajoreHNpoOU3BOIHBIE BOJHOIO W CIHPTOBOrO  pacTBopa WEnoud. Bzaumopeincrsue
JUTaJIOTEHAIKAHOB C MarHueéM M LMUHKOM. [IoHSATHE O MeTalioOpraHMYecKUX COCAMHEHHSX.
Hcnonp30BaHre TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4EHHMS BELIECTB M MX IPEBpAlLlEHUN: H3Yy4YEHHE
buznyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEaKIIHii
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJCICTBHE aleTWIEHAa C aMMHAayHbIM pPAacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHApYX)EHUE YIIepojia U BOJAOPOJa B OPraHUYECKHUX BEIECTBAX,
MOJlyuYeHUE ASTHJIEHA U H3Y4YCHHE €ro CBOMCTB, O3HaKomJieHHEe C Koyuekuuamu «Hedtb» u
«Yromp», ¢ oOpa3namMu IUIacTMAacCc, Kay4yKOB U PE3HHBI, MOJCIUPOBAHHE MOJICKYI
YIII€BOIOPOAOB U TaJIOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OomHOATOMHBIE cOUpPThL. CTpoeHHEe MOJEKyl (Ha MpUMepe MeTaHola u
sta”ona). ['oMmonornueckuit psa, odmas hopmyina, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
®usnyeckue CBOICTBA NpPEENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBsI3U Mexay
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peakLUMM 3aMELICHMs, Jerujiparalu,
OKHUCIIEHUs1, B3aUMOJICIICTBUE C OPrAaHMYECKUMHU U HEOPTAaHUYECKUMU KucioTaMu. KauecTBeHHas
peaklys Ha OJIHOATOMHbIE CHUPTHI. [[eficTBHE 3TaHOIa M METaHOJa Ha OpPraHU3M YeJIOBeKa.
CniocoObl 1osTy4eHrs U NPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipoctrie 3¢upel, HOMEHKIIAaTypa U u3oMmepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOWCTB.

MHOroaroMHble CHUPTHl — STUJIEHIJIMKOAb W TINHIEpUH. DPU3NYECKHe W XUMHYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEWCTBHE C OPraHUYECKMMH U HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl Peakiusi Ha MHOTOaTOMHbIe cHUpThl. [IpeacraBieHne o MexaHu3Me
peakuuii HykieouiabHOro 3amereHus. JleiictBue Ha opranusM yenoBeka. CriocoObl MOTydeHUs
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHE MOJIEKYJIBI, B3aUMHOE BIIMSIHUE THAPOKCOTPYIIIBI U OSH30IHHOTO sJIpa.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (eHosna. KadecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4YEeHUS M MpUMEHEHHe (eHoa.
®deHonopManbaeTUAHAS CMOJIA.

KapOoHuibHblE COETUHEHUS — aIbJIerMJbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
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KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUUYECKHE
CBOMCTBAa aQJbJICTUJOB W KETOHOB: peakuuu mnpucoeauHeHuss. OKUCICHUE ajbICeTUJIOB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OIHOOCHOBHBIE TIpEJeNIbHbIE KapOOHOBBIE KUCIOTBL. OCOOEHHOCTH CTPOSHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepuss u HOMeHKIarypa. Du3udeckue CBONCTBAa OJIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MeXAY MOJEKyJlIaMHU KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi ATepuUKAlUU, PEaKIUU C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHL. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpENeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICMHOBAS, JUHO.E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxublie »¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, n3oMepus ¥ HOMEHKIATYpA.
Pu3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCJIOW U IIEIIOYHOU cpeie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA YXUPOB: THAPOJIHU3 B KUCIOH U
niestouHoi cpeae. OcOOCHHOCTH CBOWMCTB KUPOB, COJIEPIKAIIMX OCTATKH HETPEACITbHBIX KHUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUTA KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpubo3a.
@dusnyeckue CBOMCTBA M HaxoxacHue B npupoge. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M  aJIbJACTMIHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpoxeHue. [IpuMeHeHHe TIIIOKO3bl, €€ 3HaYeHUE B IKU3HEACSITEIHHOCTH
opranmsma. Jlucaxapuipl: caxapo3a, MajapTO3a M JAaKTo3a. BoccraHaBinuBammue U
HEBOCCTaHABIIMBalONIME aucaxapuibl. ['miaponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esuioso3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmaia, TJMKOT€Ha W IeJUIroJI03bl. (Pu3nueckre CBOMCTBA KpaxMalla M IEJUTIOJIO3BI.
XUMHYECKUE CBOMCTBA Kpaxmalia: THIPOJIA3, KAUYECTBEHHAs PEaKIus ¢ MOJAOM. XHUMHUYECKHUE
CBOICTBa IEJITIOI03bI: THAPOIIN3, OTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).

OKCIIEpUMEHTAIbHBIE METO/IBl M3YyYEHHs BELIECTB M WX IPEBPAIICHUN: paCTBOPUMOCTH
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pa3IMYHBIX CHOUPTOB B BOJE, B3aWMOJECHCTBHE AITAHOJIA C HATPHUEM, OKHUCIEHUE HTHIOBOIO
CIMpTa B albJEeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXKHO HCITOJIb30BAHUE BUIEOMATEPHUATIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(Il)), peakmus raunepruHa
¢ runpokcuom menu(ll), xumuueckue cBocTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJICHCTBUE
pacTBOpa rioko3bl ¢ rungpokcuaom meau(ll), BzaumopaeiicTBue kpaxmaiia ¢ MOJOM, PEIICHUE
IKCIIEPUMEHTATBHBIX 33724 1Mo TeMaM «CrupTthl U (eHoub», «KapOoHoBbIe KUCTOTHL. ClIOXHBIC
3hupbI».

A3oTcoaepxalue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHWM4YecKHe TMPOW3BOJAHBIC amMuaka. Kiaccudukamuss aMHHOB:
annudaTUYECKUe U apOMaTHYECKHE; MEPBUYHBIC, BTOPUYHBIC U TpeTU4YHbIe. CTpOEHHUE MOJIEKYII,
oOmas dopmyna, u3omMepus, HOMEHKJIaTypa U (pu3nMvecKkre CBOWCTBA. XUMHUYECKOE CBOICTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBUYHBIX
AMHUHOB C a30TUCTOMN Kuca0ToM. CoM aJKuIaMMOHUS.

AHWIIUH — TIPEICTaBUTENIb aMUHOB apomMaTudeckoro psajga. Ctpoenue anunnHa. Bzanmuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakuuud Ha aHWwiMH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE aaugaTHUYeCKUX
aMuHOB. [lonydyeHnue aHuiIMHA U3 HUTPOOEH30JIa.

AmunHokucinotel. Homenknatypa wu  u3zomepusi. OTtnenbHble  NPEICTABUTENN  O-
aMUHOKHCIIOT: TJUUUWH, allaHuH. DU3ndecKkue CBOMCTBA aMUHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHUCIOT Kak aM(OTEepHBIX OPraHWYECKUX COEAMHEHUN, peakius MOJUKOHACHCAIIUH,
o0pa3zoBaHHe TMENTUIHON CBsI3U. buonorndyeckoe 3HaueHHE aMUHOKHUCIOT. CUHTE3 U THUIAPOJIU3
TIETNITHIOB.

benku kak npupoansle nonumepsl. llepBuuHasi, BTOpUYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPONIN3, NEHATYpalus, KaueCTBEHHBIC PEaKiMu Ha
OenKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YYCHHS BEIECTB M HMX IPEBpAIICHUN: pPacTBOPEHUE
0enkoB B BOJIE, AeHATYypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIIMHM Ha OENKU, pelieHue
HKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOAEpKAIMEe OpPraHWYECKHE COCIUHEHHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BrbicokoMoiekyJIsIpHBIE COeTMHEHUS.

OCHOBHbIE TOHSTHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3alUu, CpPEeAHsss MoJeKyisipHas macca. OCHOBHbIE

METO/JIbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COG}II/IHeHI/Iﬁ — MoJIMMEpHU3aluAa U MMOJUKOHACHCA .
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[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MOJIUIIPOITUIICH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOIT, MOJIMMETUIIMETAaKpUIIaT, II0JINKApOOHATHI,
nonudTHIIeHTepedTanar). Y Tunusanus u nepepaboTKa MmIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHEe Kaydyykud (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIN, N30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCaH).

[Tonmumepsl  crnenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dSIEKTPOIPOBOAISIINE
MOJIMMEPBI, OMopa3iiaraeMble MOJMMEPHI).

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Pacro3HaBaHue Mmi1acTMacc U BOJIOKOH).

PacuérHrble 3amaumn.

Haxoxnenue MonexyasspHO GopMyJibl OPraHUYECKOT0 COETMHEHUS 110 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISPHOW (OpPMYJIbl OPraHUYECKOTO
coequHeHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIeCTBa (Macce,
00BEMY) MIPOYKTOB pEaKIUU WU/WUIIN UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popmyIibl
OpPraHMYECKOI0 BEUIECTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB IOJy4YEHHS,
OIpe/iesICHUE JI0JIM BBIXOJA MPOJIyKTa pEaKLUK OT TEOPETUUYECKH BO3MOMXKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaMEeTHBIX CBS3€M MpU M3y4YeHHHM OopraHnyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSTUHN, TPUHITHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHalIM3, CHUHTE3, KiaccHuduKauusg, HAOMOJeHUE, M3MEpEHUE, DKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usuka: marepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHUYECKHI
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUI TUTaHUSA, OpoxeHUe, (OTOCHHTE3, NbIXaHHE, OCJKH,
YTJIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hple NCKOMAaeMbIe, TOTLIHUBO.

TexHomorus: MMUIIEBBIC MPOAYKTEI, OCHOBBI PAllMOHAJIBHOI'O IMMMTaHUA, MOIOIIUE CPEACTBA,
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MaTC€pHralibl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHNUYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHEe YPOBHU M TNOAYPOBHH. ATOMHBIE
opburanu. Krnaccudukarms XMMUYECKUX dIEMEHTOB (s-, P-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOHTANSIM. ODJIEKTPOHHBIE KOH(PHUIypaluu aTOMOB JIIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(UIypaluuyu HOHOB. DIEKTPOOTPULIATEIbHOCTb.

Ilepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHYECKUX drneMmeHToB JI.H.
MengeneeBa. CBs3b NepuOAMYECKOTO 3akoHa M llepuonnueckoil cuCTEMBl XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IPOCTBIX M CJIOXKHBIX BELIECTB IO IpynnaMm M
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /[.J11. Menzeneesa.

Xumu4deckasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus
U JMHA cBA3M. [loysspHOCTD, HANIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3H. KpaTHble
cBsa3u. BogoponHas cBsi3b. MEXMONIEKYISPHBIE B3aUMOJACHCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
HepuoJa).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPAWHALIMOHHON XUMUHU.

BemecrBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTAJUIMYECKUX
PEIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTne 0 nucnepcHbIX cucteMax. MctuHHbIE pacTBOpSI. [IpencraBienne 0 KOJUTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJisipHas ~ KOHLIEHTpauus. HacbllleHHbIE 1 HEHACHIIEHHBIE  PacTBOPBHI,
pactBopuMoOcTb. Kpucramioruapars!.

KJ'IaCCI/I(bI/IKaHI/IH U HOMCHKJIaTypa HCOPTaHMYCCKUX BCIICCTB. TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
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OTZIENbHBIX NPEICTABUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUS U INPEBPALLECHUS DHEPIUU IPU XUMUYECKHUX
peakusix. TermnoBblie 3Q(PeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKopoCTbh XUMHUYECKOM peaKIinu, €€ 3aBUCUMOCTh OT Pa3iIMuHbIX (akTopoB. ['oMoreHHbIE
U TeTeporeHHble peakuuy. Katannus u karaau3aropsl.

OOpatumbie © HeoOpaTMMbBIE peaknuh. XUMHUYEeCKoe paBHOBecue. KoHcraHTta
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMSIOLIME HA MOJOKEHUE XWMHYECKOTO pPaBHOBECHS:
TEMIIepaTypa, IaBJICEHHE M KOHLEHTPALMU BEIECTB, y4yacTBYOLIMX B peakuuu. [Ipumnnun Jle
[Tarense.

OnexkrponauTuueckas auccouuanus. CuibHble U ciadble  3yeKTposuThl. CreneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHMTpalibHas!, 1enouyHas. BoaopoaHslid
noka3zarensb (pH) pactBopa. ['uaponus coneit. Peakiiun nonHoro oomena.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKucieHus. OKUCIUTENnb U
BOCCTaHOBUTENb. [Ipomeccel OKHMCIIEHHsT M BOCCTAHOBJICHUS. BaKHEWIIME OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ1 21IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl HM3YYEHMS BEIIECTB U HUX MPEBpALICHUI: pa3lioKeHUE
IIEPOKCUJA BOJOPOJAa B NPHUCYTCTBHM KaTAJIM3aTOpPA, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
NPOBEICHUE pEAaKIUHd MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuyeckasi Xumus.

ITonoxenne HemerawioB B Ilepmoandeckoil cucreMe XuMHUYeCcKHX 3yeMmeHtos [[.I.
MenpeneeBa M OCOOCHHOCTH CTPOEHHS HX aToMOB. (Pu3nyeckue CBOWCTBA HEMETAJIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIopoJia, cepsbl, hocdopa u yriaepoaa).

Bonopon. Ilonyuenue, gpusnyeckue M XMMUYECKHE CBOWCTBA: peaklUU C METAUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHbBIE CBOMCTBA. [ mapHabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, crocoObl MOMydeHus, pU3NUecKue M XUMHUECKUe
cBoiicTBa. ['amoreHoBoOpoAbl. BakHelIue KHUCIOPOACOAEpXKAIUUE COEAUHEHUS TaIOrCHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOMYy4YeHHs rajgoreHoB. [IpumMeHeHune rajioreHoB u
UX COeINHEHHUI.

Kucnopoa, o3o0H. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHHUs KUCIOPOJa.
®usnyeckue M XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga U o30Ha. Oxcuasl U

MIEPOKCHUIBI.
14



Cepa. HaxoxxaeHue B MNpUponE, CIOCOOBI IMOJIydyeHHs, (PU3MYECKHME U XHUMHUYECKHE
cBoiictBa. CepoBonopon, cynbduusl. Oxcun cepbi(IV), okcun cepsi(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CEepHOW KHCIOTHL. I[IpumeHeHHWe cepbl U €&
COCTUHEHUN.

Azor. HaxoxaeHue B mpupoje, CIocoObl MOJNydeHHus, (u3nyeckue W XHUMHUYECKHe
cBoiictBa. AMMMaK, HUTpuAbl. Okcuabl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
ya00peHusI.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIy4YeHUs, (PU3NUYECKHE U XUMHUYECKHE
cBoiictBa. @ochuner u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ coiu.
[Tpumenenne pochopa u ero coenunenuit. PochopHbie yIoOpeHHUS.

VYraepon, HaxoXaeHue B IpHUpoje. AJUIOTpolHble Mojudukanuu. dusnueckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yraepona(ll),
okcua yriaepona(IV), yronpHas kuciora M €€ coiu. AKTUBUPOBAHHBIM Yrojb, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHble HaHOTpYOku. [IpuMeHeHMe TPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxxnenue B npupope, crocoObl MOJIydeHus, (Gu3ndecKkue M XUMHUYECKUe
cBorcTBa. Okcua kpemuusi(IV), kpemHueBast kuciora, CuMKaThl. [I[puMeHeHre KpeMHUS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxenue metamioB B [leproauueckoii cucteMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMCTBa METAIJIOB.
[IpumeHeHne MeTaiioB B ObITY M TexHUKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMUYECKUN Pl HanmpsbDkeHUH MeTtauioB.  OOmme crmocoObl  TOJNYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIITYPIHUs, MEeKTpomeTautyprus. llonarue o xoppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka MmetamioB [A-rpynmnsl [leproanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuil u kanuii: nonydyenue, pusndeckue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

Obmas xapakrepuctuka metauioB IA-rpynnsl Ilepuonnueckoil cucteMbl XMMUYECKUX
AJIEeMEHTOB. MarHuii M KanblUMi: MOJdydeHue, (QU3NYecKue U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coennHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMMHHUI: TIOJy4eHUe, (pU3MUECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(pOTepHbIE CBOICTBa OKCHIAa M THUAPOKCHIA ATIOMHUHMA,

TUAPOKCOKOMIIJICKCHI aJITIOMUHHA.
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OO6mas xapakTepucTuka MeTauioB moOounbix mnoarpymnm (b-rpymm) Ilepuommdeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
[TomyueHnue u npuMeHEHUE XpoMma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxunenmue
coenunenus: mapranna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

Ouznyeckue U XMMUYECKUE CBOMCTBA Kene3a U ero coequHeHui. OKCuabl, TUIPOKCHUIIBI U
conu xkene3a(ll) u xeneza(lll). [lonyuenne u npuMeHeHUE *Keje3a U ero CIijIaBoB.

Du3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coeuHeHui. [lonyuenne nu npumeHenne
MeIH U €€ COeMHEHHUIA.

[unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHbIE CBOICTBA OKCUAA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne IIMHKA U ero COeAMHEHUH.

DOKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUN: HW3YYCHUE
00pa310B HEMETAJIOB, TOopeHue cepwl, Qochopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIEKIMU «MeTajulbl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCJIOT U IIETI0uel, KaYeCTBEHHBIC PEaKIIM Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJia U KaTHOHBI METAIIJIOB, B3aUMOJIEUCTBUE THAPOKCHUJIOB aJIOMHHHS U LIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coequHeHUs», «A30T 1 Pocop U UX COeTUHEHUS», «MeTaIbl TITaBHBIX MOATPYII,
«MeTaibl MOOOYHBIX MOATPYII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HaHMsI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BeleCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMblnieHHbIE
CIOoCOOBI MONMYYSHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaIoIeh cpeapl H
€ro mocyiencTBus. Poib XuMuu B 00€CTICUCHUH SHEPTETHIECKOM 0€30MMacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [lpaBuia WCMoNb30BaHUSA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XvMUs TUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKu. Ponb XxuMuu B o0ecrieueHun

MMUIIEBOH O€30IMacHOCTH.
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Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBmiia Ge3omacHOTO
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN YKH3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIILHBIC MaTePHAITBI (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03s1icTBe. OpraHrdecKue 1 MUHEpaIbHBIC YA0OPCHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIC MaTepHuajbl, KPaCKHU, CTEKJIO, KepaMuKa. MaTepuaibl
JU1s1 DJIeKTpoHuKH. HanoTexHonoruu.

Pacuérnnie 3agaum.

Pacuérei: Macchl BemiecTBa Wi 0OBEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BbEMA, KOJMYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIIMH, €CIU OJHO W3 BEMIECTB WMEET NpHUMECH, Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBOpa C
onpene€HHON MacCOBOM JoJied pacTBOPEHHOIO BEIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIIGHTpAllUM BEILIECTBA B PAcTBOpPE, JOJIA BbIXOJAa MPOAYKTAa PEAKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBA3EH MPU U3y4eHUH OOIIel M HEOPraHMYEeCKOH XUMUU B
11 xmacce ocymiecTBIsSeTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACIBHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHWE, HAayYHBIH ()aKT, TUIOTE3a, TEOPHS,
3aKOH, aHalu3, CHHTE3, KiIaccu(UKalus, TEePUOJUIHOCTh, HAOMIOIEHUE, U3MEpEeHHE,
AKCIIEPUMEHT, MOJIEIIb, MOAECIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKH ypOBEHb, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA ra3, (U3NYECKUE BETUYMHBI, EIUHHIIBI
U3MEPEHHUs], CKOPOCTh, SJHEPIHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTadoOIU3M, MaKpo- U
MHUKPOAIJIEMEHTBI, O€JIKH, KUPBI, YTIEBOJIbI, HYKIEUHOBBIE KHCIIOTHI, (DEpMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOTHS: XUMHUUYECKas] TPOMBIIINIEHHOCTh, METAJUTYPTHUs, CTPOUTEIbHBIE MaTepUabI,
CEIbCKOXO03SHUCTBEHHOE IPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MPOMBILIEHHOCTb, MIPOU3BOJICTBO KOCMETHYCCKUX Mpenaparos, MIPOU3BOJCTBO

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTUH.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMUMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIISIONIME: OCO3HAHUE 00YYaIOUIMMHUCA POCCUHMCKOM IpaXlaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATHCA HNPHUHATBIMH B O6III€CTB€ npaBujiaMM W HOpMaMu IMOBCACHHA, HAINYIHC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTHYECKON JEATEIEHOCTH OOYUYaIOIIMXCS B MPOLIECCE PeaT3alliu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIEHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOIMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

NpEaACTaBJICHHUA O COINMAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M ITO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U IMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOI e TeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

OEHHOCTHOI'O OTHOIICHHA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTE€YECTBEHHOH
XHAMMUH,

yYBa)KEHHsI K MpPOIlecCy TBOpYECTBA B OOJIACTH TEOPHUH U TNMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JIaHHBbIE HAYKH €CTh pe3yJbTaT JUINTENbHBIX HaOII0ACHUH,

KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada y‘-IéHBIX " IMMPAKTHUKOB;
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UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYyalld, CBS3aHHbIE C XHMMHUYECKHMHU SIBICHUAMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 30pOBOrO0 M 0Oe30macHoro o0pas3a KHU3HH, HEO0O0XOIWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MpaBU 0€30MacHOro OOpalleHusi ¢ BEIeCTBAMM B OBITY, MOBCEJHEBHOMN
KHU3HH, B TPYIOBOH JIEATEIHHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U XKHU3HU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEOBATENILCKOW JeSITEIbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUYECKOH U JPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/a4 COIHMAIHHON
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3InyHOro pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPAEKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKH TeIecO00Pa3HOr0 OTHOIICHHS K MPHUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

NOHUMAaHHMA TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX

MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEIbl;
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OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ui PELIEHUsI BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEW NPUPOJHOM Cpele,
YMEHHsI MPOTHO3UPOBATH HEOIAroNpUsATHBIE KOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUsSI HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHMMAHUA CHENU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI M YEJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW U
pelIeHruy IpodsieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIIPaBJIIEHHOCTH M Ba)KHON pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHalbHOU
KYJIbTYpbI, B PELIEHUH ITI00ABHBIX IPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM MEIMIIMHBL,
00eCreyeHn! YCIIOBHH YCIEIIHOr0 TPy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOro YJeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHM: TIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOMASIIMX B HEM H3MEHEHUH,
YMEHHUsI Jie7aTh 000CHOBAaHHBIE 3aKJIIOUEHHUS] HA OCHOBE HAYyYHBIX ()aKTOB M UMEIOIINXCS JAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYALIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON e TENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOGHHOCTSM Tpylda B pa3dyHbIX cdepax MnpodeccuoHaNbHON
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JCATCIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS IMPOTrPaMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXmpeaMeTHbIC) O0ICHAYYHBIC TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crieruUKy METOJIOB TIO3HAHMSI, HCITOJIb3YeMbIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHIE, N3MEPCHHE, YKCIIEPUMEHT H JPYTHe);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBarone (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUIMHAPHBIC,
MHUPOBO33PECHUYECCKHE 3HAHHMS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COILIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yNbTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCAIBHBIMU YUCOHBIMU

IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIIATUBHBIMHA IIGI\/JICTBI/UIMI/I.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH I KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ;

YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSIX, (POPMYIUPOBATH

BBIBOJIbI U 3aKJIFOUYCHU S,
21



IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TP PELHICHHH Y4eOHBIX
IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METO/I0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHIA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IWYHBIX BHIOB W (OPM MpencTaBlIeHUS, KPUTHUYECKH
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynHupoBaTh 3ampoChl M TMPUMEHATh pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAUMOM IS BBITOJIHEHHS YUeOHBIX 3ajay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BaHUS MH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTUMANBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((u3nyecKkne M MaTeMaTH4eCKHe) 3HakKu U

CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATJIATHOCTH.
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KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelCcTBHUA:

3aaaBaThb BOIIPOCHI 110 CYIIECTBY 06cy>1<z[aeM0171 TEMBbI B X0A€ Auajaora /U JAUCKYCCHUM,
BBICKa3bIBaTh UJCH, q)OpMy.TII/IPOBaTb CBOM NPCHJIOKCHUA OTHOCUTCIIbHO BBIITIOJIHCHUA

MPEVI0KEHHOM 3a/1a4u;

BBICTYNIATh C MPE3EHTAUUEN pe3ybTaTOB IO3HABATEIbHOM IEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM I[IPHU BBINOJHEHUHM XHUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa, U (POpMyIHpOBaTH BBIBOJBI O pPE3yibTaTaM IMPOBEIEHHBIX

I/ICCJ'IG,I[OBaHI/Iﬁ HYTCM COTJIaCOBAHMS IO3ULIMU B XO/¢ O6CY)KI[CHI/IH 1 0OMeHa MHEHHSIMU.

Pery1siTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBHA:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezernsist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEO0OXOIUMOCTU KOPPEKTHPOBAThH
npe/ularaéMblii alrOpUTM JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM MOJyYeHHs] HOBBIX 3HAaHUH O

BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEIAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO XMMHUU Ha YIiyOJI€HHOM YpPOBHE Ha
YPOBHE CpeHEero OoOIIero oOpa3oBaHUsl BKIIIOUAIOT crenuuyYecKkue I y4eOHOro mpeaMera
«XuUMHs» HaydHbIE 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUU MO OCBOSHUIO, MHTEPIPETAINH U
npeoOpa3oBaHUI0 3HAHMMA, BUBI JEATEIBHOCTH MO TOMYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HaHUU B PAa3IIMYHBIX yqe6H1>1x CUTyallusaX, a TaKXKC B PCAJbHBIX XWU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ XuMHeld. B nmporpamMme 1o XMMHU MPEAMETHBIC PE3YIbTaTbl IMPEACTABICHBI I10

roiaM U3y4YCHUH.

10 KJIACC
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[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD OTPAXkKakoT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CHCTEME ECTECTBEHHBIX HAYK U €€ PO B 00ECIIeUCHNH YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA B
peleHrur MpoOJIeM IKOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBON 0€30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3JaHUH HOBBIX MAaTEpPHAIOB, HOBBIX HMCTOYHHUKOB HHEPruM, B OOECHEUYECHUU
PaLMOHATIBHOTO MPHPOJIONIONIE30BaHMS, B (POPMUPOBAHIH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAaHUW, KOTOpas BKJIKOYAECT: OCHOBONOJArarolIue
NOHSTHS — XUMHYECKUI JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00oyouka aroma, s-, pP-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aToMma, TMOPUAM3alvs aTOMHBIX
opOuTanel, HMOH, MOJIEKYla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENLHOCTb, CTEINEHb OKUCIICHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0OO0BEM, YIJIEPOIHBIM CKEJET,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W MPOCTPAHCTBEHHAs (reoMeTpHdYecKasi, ONTHYecKas),
M30MEpbI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- U a30TCOAEpKAIUE
OpraHWYECKHUE COEJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS DSHEPrUM NpPH XHUMHYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHUMAaHUs
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHMX SIBIICHUM;, TPEACTAaBICHUS O MeEXaHU3Max
XUMHUYECKUX PEaKIUW, TEPMOJUHAMUYECKHMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MOJEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronornueckue cBeIeHUS O CBONCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJOBEeKa, OOIIMX Hay4YHbIX MPUHIUNAX XMMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAaHOJA, IepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKY OHATUN, YCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUHU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJI1 COCTABJICHHS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;
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COCTaBJISITh ypaBHEHUS XUMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HX  CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUIl IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTABIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U WJUIIOCTpAlMM  HX
XUMHUYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIICKHOCTD U3YUYEHHBIX OPraHUYECKHX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucremarnueckor HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS
JUISL  OTAEIBHBIX INPEJACTAaBUTENEH OpPraHUYECKUX BEIIECTB (ITUJIEH, aleTWIEH, TOJyol,
TJIMIEPUH, STWICHTIUKONIb, (eHoN, (OpMaIbICTHA, aleTajbJeru]l, AaleTOH, MypaBbHHAsS
KHCIIOTa, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIIWIHUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30IPEH, XJIOPOTIPEH, CTUPOI U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XHMHUYECKOM CBS3M B OPraHUYECKHX
COEeIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYeCKHX
BeniecTB A. M. bytiepoBa st 00bsCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKCHOB, AJKaJMECHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, XKUPOB,
HUTPOCOETUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIMCAXaPUJIOB),
WUIIOCTPUPOBAaTh TIEHETUYECKYIO CBA3b MEXAY HHUMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHMYECKHX COEJMHEHMH OT KpaTHOCTH M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O eCTECTBEHHO-HAY4HbBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHUH, MOJICIMPOBAHUM, SKCIIEpUMEHTE (peaJbHOM U

MBICJ'IGHHOM) U YMCHUA MIPUMCHSATH OTH 3HAHUSA,
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COPMHPOBAHHOCTE ~ YMEHHUSl  IPUMEHSATh OCHOBHBIE  OIEpAlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHaIM3 W CHHTE3, CpaBHEHHE, O00OO0IEHHE, CHUCTEMAaTH3aluiO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
IpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee  OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYECKON XMMHUHU AJi1 OOBSCHEHUS U IPOTHO3UPOBAHUS SIBJICHUM, HMEIOLUIUX €CTECTBEHHO-
HaY4HYIO IPUPOLY;

Cc(OPMHPOBAHHOCTh YMEHHH: IPOBOAUTH PACUYETHl MO XUMHUYECKMM (opmyram u
YPaBHEHHUSIM XUMHUYECKUX PEaKIi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA 10 W3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: POTHO3UPOBATh, AHATU3UPOBATH M OLEHUBATh C MO3ULUN
HKOJIOTHYECKOW O€30IMacHOCTH MOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOW JEATEIBHOCTH
4eJIOBEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOIb30BaTh IOJYYEHHbIC 3HAHUS Ui
HOPUHATHS TPAMOTHBIX PEIIeHUH POoOIeM B CUTYaUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUYEHHE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE pEeaKLuu
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYECKHX BELIECTB,
pellIeHHe OSKCIEePUMEHTAIBHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHeM TMpaBWil  O€30MacHOrO  OOpallleHUus C  BeleCTBAaMH M J1aDOpaTOPHBIM
o0opyznoBaHueM, (QOpMyIUpOBaTh LENb HCCIENOBaHMS, MPEACTABIATh B pa3IndyHON ¢dopme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroAaTh IMpaBUila IKOJIOTUYECKH I1€JIeCO00pa3HOro MOBEIEHUS B OBITY M TPYJIOBOM
JESTEIbHOCTH B IIEJIIX COXPAaHEHUS CBOEro 37I0pOBbS, OKpYXarolled NpUpOAHON cpenbl U
JIOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECWCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch nmoka3areis [1/1K;

aHAIN3UPOBATh  1€1€cOo00pa3HOCTh  NPUMEHEHHS  OpraHMYecKUX  BEUIeCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLICHHUS PUCK-TI0JTB3a;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBISATH IeJICHANPAaBICHHBI IMMOMCK XMMHUYECKOH

uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HaydHasl JUTepaTypa, CpelacTBa
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MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATM3UPOBATh XHUMHYECKYIO
uHOopMalnio, epepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IMOCTABICHHOW y4eOHOM
3aJauei.

11 KJJACC

[IpeameTHBIC pe3ynabTaThl OCBOCHHS Kypca «OOmIass u HeopraHuyeckas XUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y MO3HABAEMOCTH SBJICHUU MPUPOJBI, O MECTE€ M 3HAYCHUU XUMHH B CHCTEME €CTECTBEHHBIX
HayK U e€ poyid B 00€CIeYeHUH YCTOMYMBOTO Pa3BUTHSA, B PEIICHUU MPOOJIEM IKOJOTUUYECKOM,
DHEPreTHYECKOM W THINEBON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepHuaioB, HOBBIX HCTOYHUKOB SHEPTUH, B o0ecIeueHn panoHaIBHOTO
MPUPOIONIONIL30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UeJIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHATHUS — XUMHYECKHUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTANM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aTOMa, THOPHIU3AIUs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKash PEaKIus, PAacTBOP, SJIEKTPOJIUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEeKT XUMHUECKON peaklnu, CKOPOCTh XUMHUECKOMN
peaKIuu, XWMHUYECKOE pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHS DIEKTPOJIUTHUECKOU
Jucconranuu, nepuoanyeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BELIECTB,
3aKOH COXPaHEHUs U MPEBPALIECHUS SHEPTUM MPU XUMHUYECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUU,
MHPOBO33PEHUYECKHE 3HAHUA, JISKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH
XUMUYECKHUX SIBJICHHM; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJMHAMUUECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O XHWMHYECKOM DPABHOBECHH, pacTBOpaX W JHCIEPCHBIX CHCTEMax;
(haKTOJIOTUUYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHWU U O€30IMacCHOM HCIOJIb30BaHUHN
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIHbHOCTH YelOBEKa,
00IINX HAYYHBIX PUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

C(l)OpMHpOBaHHOCTI) YMeHHﬁI BBIABJIATH XapPAaKTCPHBIC ITPHU3HAKU HOHSITI/If/i, YCTaHaBJIMBATb
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UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUS HCIIONH30BATh XMMHUYECKYI0 CHMBOJHUKY JUIsI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMUYECKUX PEaKIUil, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTJCIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUS ONPE/IEISITh BAIIGHTHOCTh U CTENICHb OKUCIICHUS XUMHYECKUX
AJIEMEHTOB B COCJIMHEHUSX, BHUJI XHUMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKON pEIéTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHUYECKHUE PEaKIMU IO PA3IUYHBIM MPHU3HAKAM (YUCIY U COCTaBy pearupyrolux
BCIIECTB, TEIUIOBOMY J3(PQEKTy peakiud, H3MCHCHHUIO CTEIEHEH OKHUCIICHUS JJIEMEHTOB,
00paTHMOCTH, YYaCTHUIO KaTalu3aTopa M JIPYTHE); CaMOCTOSTEIBHO BHIOMpATh OCHOBAaHUS M
KpUTEpUU IJIs KIacCU(PUKALMN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudyeckoro 3akoHa [[. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTCIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuonnueckoir cucremsr JI.M.
MenpeneeBa, UCMOAb3Ysl MOHATHS «IHEPrETUYECKUE YPOBHUY», «IHEPrE€TUYECKUE MOLYPOBHUY,
«s-, p-, d-aromHbBIE OpOWTAN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XUMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 110 niepuogaM U rpynmam Ilepuoguueckoii cucremst /. 1. Menaeneesa, BajJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XMMHYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATH CYLIECTBOBAHHWE T'€HETUYECKOW CBSI3U
ME¥XK]1y HEOPTAHUYECKUMU BELIECTBAMM C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYNTHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuili MOCPECTBOM COCTABJICHHS IIIEKTPOHHOTO OajaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHWH; peakiuit

TUAPOJIN3a; PEakIni KOMIUIEKCOOOpa3oBaHUs (HAa TPUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA W
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ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHHS XHUMHYECKHX
peakuuii ¢ y4€TOM HMX DHEPreTHUECKUX XapaKTepUCTHK, XapakTep HW3MEHEHHS CKOPOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHUYECKOT'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYyYeHHUsS CEPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHbIe MPUHLHUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IeCO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Ib3A;

c(hOpMUPOBAHHOCTH BJIAQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICIICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS NPUMEHATb 3TU 3HAHUA MpPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U ISl OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
UMEIOIUX MECTO B MPHUPO/IE, TPAKTHUECKON JAEATEIHHOCTH YEIOBEKa M B TOBCEIHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XHMUYECKUX 3HAHUH C MOHATUSAMHU U
MPEJCTAaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojlee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PACUETHI: C HCIIOJIBb30BAaHUEM MOHATHI «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIAPHAsi KOHIICHTPALIMs»; MAcChl BEIIECTBAa WM 00bEMa Tras3a
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YYAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
W IIeIoYel C WM3BECTHOM CTENEHBIO JMCCOLUAINM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa PEaKIMH, €CIIU OAHO M3 MCXOIHBIX BEIIECTB JIaHO B BHJE PAcTBOpa C ONpPEACIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B M30BITKE (MMEET MPHUMECH); J0JIU
BBIXO/Ia MMPOYKTA PeaKkiuu; 00bEMHBIX OTHOIIIEHU ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITETIbHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH
AKCTIEPUMEHT (IIPOBEICHUE PEAKINii HOHHOTO OOMEHa, MOATBEPKICHNEe Ka4eCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEILECTB, ONpPE/eNIEHHE CPEIbl PACTBOPOB BEILECTB € MOMOIIBIO MHIUKATOPOB,
U3y4eHHE BIUSHHUS pa3IU4YHbIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOW pEaKLUH, pelieHHe
AKCIIEPUMEHTAJIBHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro odOparieHus C BellecTBaMM U JabopaTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIEOBaHUs, TMPEACTaBIATh B pa3UYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
aHaAJM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHMIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
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nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHUYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOH JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 370POBbA,
OKpY’KallIllel NPUPOJHON Cpelpl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh
ONaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMalliK B Pa3IMYHBIX MCTOYHUKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU

3aa4eil.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJunyecTBO 4acoB JeATeIbHOCTD YYUTEJISl C Y4eTOM padoueit DJIeKTPOHHbIE
HaunmenoBanmue
Ne pasIeioB K Tem NMPOorpaMMbl BOCIIHTAHUS (uudpossbie)
n/n Bcer KP IIpP o0pa3oBaTte/ibHbIC
NPOrpamMMbl cero P P
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMUM
e [IpuBiekaTh BHUMaHUE O0YJIAFOIIUXCS K
LIECHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypOKe
SIBJICHUM, TIOHSITUM, TPUEMOB;
. ®  JCIOJIb30BaTh BOCIUTATEIbHBIE BOBMOXKHOCTH
IIpenmer oprannyeckoi
coJiepKaHusl yueOHOTO IIpeIMETa Yepes
xuMuu. Teopus cTpoeHHs 5
1.1 OPraHWYECKUX 8 11oA00P COOTBETCTBYIOIIUX TEKCTOB AJIS
coenuHenuii A. M. YTEeHHUSI, 3a/1a4 JUISI PEIICHHUs, TPOOIEMHBIX
Bytneposa CUTYyalui aisi o0Cy>KIeHHS BKJIacce;
® pEaTM30BBIBATH BOCIIUTATEIILHBIC
BO3MOKHOCTH B Pa3iIMYHbIX BUJIAX
JEeSTeIbHOCTH 00Y4arOIIUXCs
Htoro o pasneny 8
Paznen 2. YrieBonopoabl
[IpenenbHbie » [IpuBnekaTh BHUMaHHE O0YJAIOIIUXCS K
2.1 YTJI€BOJIOPOIbI — aJIKAHBI, 5 o0cyxmaemMoii Ha ypoke nHpOopMaIu,
LUKJIOATKAHbI AKTUBU3ALIMH TT03HABATEIbHOM IEATETbHOCTH
Henpenenbubie 00y4Jaromuxcs,
22 YTIIeBOLOPOIBI: ATKEHBI, 14 1 | * TPUMEHSTHh Ha YPOKE HHTEPAKTUBHBIE (POPMBI
aITKaJIMeHBI, AIKUHBI pa6OTBI CO6y‘IaIOHII/IMI/IC$[: yqe6HI)Ie
- ApomaTuHecke g JMCKYCCUHU, BUKTOPUHBI, HACTOJIBHBIE UTPHI;
. L]
VTIEBOOPOSTBI (apEHBI) OpPraHU30BBIBATH MIE(PCTBO IPYIUPOBAHHBIX
oOyJaromuxcsi HaJl IX HeYCIEBAIOITUMHI
2.4 [TpupoHbIE HCTOYHUKHI 4
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YIrJI€BOAOPOAOB U UX

OJIHOKJIACCHHKAaMHU, JAroIee 00yJaromuMes

nepepaboTka COLMAJIbHO3HAYMMBIH OTIBIT COTPYIHHYECTBA
Y B3aMMHOM MOMOIILIH;
OPMHUPOBAThH Y 00YJIAFOIINXCS KYJIBT
lManorennponsBoaHbIe (opaup Y OOV % ypy'
2.5 4 1 3JI0pOBOTO 1 6€30MacHOr0 00pasa KU3HU;
YIJIEBOIOPOOB . .
CO3/1aBaTh JOBEPUTENIbHBIN IICUXOJIOTNYECKUI
KJIMMATB KJIacce BO BpeMs ypoKa.
Hroro no pazueny 35
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeuHeHnst
3.1 Cnuptsl. @enon 11 1 [IpuBnekarh BHUMaHHE 00YYAIOIIUXCS K
Kapbonunsabie o0cyx/1aeMoi Ha ypoke HH(popmMalu,
COCAUHCHU:A: aJIbACTHUIBI U AKTUBU3ALIMU I03HABATEIbHON NEITEIHLHOCTHU
3.2 keToHbl. KapOoHOBBIE 21 1 0By HAOIIHXCS;
KUCTO0ThI. CII0KHbBIE
HCI0JIb30BaTh BOCIIUTATEIbHBIE BO3MOKHOCTHU
a¢upsL. XKupsi
coJiep’KaHusl yueOHOro mpeIMeTa uepes
110100p COOTBETCTBYIOLINX 3a/1a4 JIsl
pelIeHus;
MIPUMEHSTh Ha yPOKE HHTEPAKTUBHBIE (POPMBI
paboThI coOyJaroIUMHuCH;
WHUIUUPOBATH U MOJIEPKUBATh
3.3 Yraesozpt 9 1 UCCIIEN0BATENbCKYIO IEATETEHOCTD
oOyuaroluxcsi B paMKax peanus3aiui UMU
WHIUBUIYAITBHBIX U TPYIIIIOBBIX
HCCIIEIOBATENbCKUX IIPOEKTOB;
CO3/1aBaTh JOBEPUTEIbHBII ICUXOJIOTNYECKUN
KJIMMAaTB KJIacce BO BPeMs ypoKa
Nroro no pazgeny 41
Pasnen 4. A3oTcoaep:kamye OpraHudecKue coeIMHeHUus
Peann3oBbIBaTh BOCTIUTATEIbHBIE
AMWHBI. AMUHOKHCIIOTHI.
4.1 12 1 2 BO3MOKHOCTH 00YYaIOLINXCS B PA3IUUHBIX

benkn

BUAaX NEATCIBHOCTHU,
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OpraHM30BBIBaTh B paMKaX ypoKa MOOLIPEHHE
y4e0HOI/COIMABHON YCIIEITHOCTH;
MPUMEHSTh Ha YPOKE HHTEPAKTHBHBIE (DOPMBI
paboThI COOYUAIOIITIMUCS
Hroro no pazueny 12
Paspen 5. BeicOKOMOJIEKY I pHbIE COeIUHEHUS
WNunnuupoBath 00y4aronuxcs K 00CyKICHHUIO,
BBICKa3bIBAHUIO CBOCTO MHEHHSI, BBIPAOOTKE
51 BricokomornekysipHbIe 6 CBOETO OTHOIICHUS 10 TIOBOJY MOJTy4aeMOi Ha
' COCIIMHCHUS YPOKE COLMAIBHO 3HAUUMON UH(POPMAIUH;
(bopMUpOBaTh y 00YYAIOIIUXCS KYJIbTYPY
3JI0POBOTO M O€30IIaCHOTO 00pa3a KU3HH.
Hroro no pasneny 6
OBHIEE KOJIMYECTBO YACOB 102
10 ITIPOI'PAMME
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11 KJIACC

Ne
n/n

Paznen

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoauuyecTBO 4acoB

Bcero

1. TeopeTuyeckue OCHOBbI XUMHHU

JesITeJIbHOCTD YYHTeJIsl ¢ y4eTOM padoydei
MPOrpaMMbl BOCIIMTAHHUS

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

11

1.2

Crpoenue aToma.
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX dJIeMEHTOR /I,
. Menneneena

Crpoenue BeniecTsa.
MHoroob6pasue BenecTs

11

[TpuBiekaTh BHUMaHHE 00YYAIOIIUXCS K
o0cyx1aeMoi Ha ypoke HH(popMaIu,
aKTHUBHU3alMH [TI03HABaTEIbHOMN
JeSITeIbHOCTH 00Yy4aroIInXCs;

MIPUMEHSTh Ha YPOKE UHTEPAKTUBHBIE
(hopMbI pabOTHI COOYUYAIOLTUMUCS:
JTUCKYCCHH, KOTOPBIC JAIOT 00yJarOIIHMCSI
BO3MOYXHOCTBH TIPUOOPECTH OTBIT BEJICHUS
KOHCTPYKTHBHOTO JIHAJIOTa;
peaT30BBIBATH BOCIIUTATEIIHHBIC
BO3MOYXHOCTH B Pa3JIMIHBIX BUIAX
NeSTeIbHOCTH 00YJaIOIIUXCS CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: CAMOCTOSITEIbHAS
pabota ¢ yueOHUKOM, paboTa C HAy4HO-
MOIYJISPHONJIUTEPATYPOH

[IpuBnexkaTh BHUMaHHE 00YYaIOIIUXCS K
oOcykaeMol Ha ypoke HHPOpMAIIH,
AKTUBHM3ALIMH II03HABATEILHOU
JeSTeIbHOCTH 00YyJaroIInuXCs;
WHUIMUPOBATH 00y4aIoNnXcs K
00CYKICHUIO, BBICKa3bIBAHHIO CBOETO
MHEHHUS, BBIPAOOTKE CBOETO OTHOIICHHSI 110
ITOBOTY ITOJTy9aeMOH Ha YPOKE COIHAILHO
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1.3

XUMHUYECKUE PEAKIUN

Uroro no pazgeny

Pa3pen

2. Heoprannueckasi XuMust

19

39

3HaYMMOI HH(pOpPMAIHIH;
pa3BUBaTh y 00yYarOMINXCS
M03HABATENIbHYIO AKTUBHOCT,
CaMOCTOSITENIbHOCTh, UHUIIMATHUBY,
TBOpPYECKUE CIIOCOOHOCTH;
MOJICIMPOBATh HA YPOKE CUTYaLUU IS
BbIOOpA MOCTYIKA 00YJaromuMcs (TEKCTHI,
uHporpaduka, BUIEOU JIp.)
[TpuBnexaTh BHUMaHUE 00YUAIOIINXCS
K LICHHOCTHOMYAaCIEKTy U3y4aeMbIX Ha
YPOKE SIBJICHUH, TOHATHI, IPUEMOB;
OpPraHM30BBIBATH B PAMKaX ypoKa
MOOMIPEHNE YI4eOHOMH/COMATLHOM
YCIIEUTHOCTH;
(hopMUPOBATH Y 00YJIAFOIIHXCS
KYJIbTYpPY 3I0POBOTO MOE30MacHOTO
oOpasa >Ku3HU

2.1

Hewmerasisl

31

[TpuBnexaTh BHUMaHUE 00YUJAIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHpOopMaIu,
aKTHUBU3AIMH TO3HABATEIILHOM
JeSITEIbHOCTH 00Yy4aroIInXCsl;
MIPUMEHSITh Ha YPOKE UHTEPAKTUBHBIC
(hopMbI pabOTHI COOYUYAIOLITUMUCS:
JMCKYCCHH, KOTOpPbIE Aat0T 00yUYaromuMcs
BO3MOKHOCTb IIPHOOPECTH OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JIHaJIOTa;
peann30BBIBATh BOCIIUTATEILHBIC
BO3MOKHOCTH B Pa3JIMYHBIX BUAAX
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2.2

Meraist 23

Uroro no pazneny 54
Pa3pea 3. Xumus 1 ;Ku3Hb

NEeSTEILHOCTH 00YJarOIIUXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOI1: cCaMOCTOSTEIbHAS
pabora ¢ yueOHUKOM, paboTa ¢ Hay4HO-
MOMYJISIPHONJIUTEPATYPOH;

peaIn30BbIBATh BOCIIUTATEIbHBIC
BO3MOYXHOCTH B Pa3lIMIHBIX BUJIAX
NESATEIIbHOCTH, 00YJaIOIUXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM

[IpuBnekaTh BHUMaHHE OOYYAOIIUXCS K
oOcyxnaemMoll Ha ypoke HWH(MOpMAINH,
AKTHUBH3ALIMHU [M03HABaTEIbHOM
JeSITeIbHOCTH 00yJaroIInuXCs;
OpPTaHU30BBIBATH PabOTy 00yYarOIUXCS C
COLIMAJBLHO 3HAYMMOM HH(OpMaLUer o
MTOBOJTY TOJTy9YaeMOl Ha YPOKE COITUAITBHO
3HauUMOW wuHpoOpManuu — 0OCYXAATh,
BBICKA3bIBATh MHCHUE;

MPOEKTUPOBATH CUTYyaIuu u
COOBITHS, PAa3BUBAIOIINE KYIbTYPY
TepeKuBaHUN u IICHHOCTHBIE
OpUEHTAIINH PEOCHKA;

ONMMpAThCS HAa IKUZHEHHBIM OIMBIT
oOyuaromuxcst C y4eToOM
BOCITUTATEIbHBIX 0a30BBIX
HaloHaIbHBIX 1IeHHocTel (BHILI)

3.1

Meroas! 103HaHUS B
XUMUU. XVMUS U )KA3Hb

Hcnonk30BaTh BOCIUTATENBHBIE
BO3MOXXHOCTH COZIEpKaHUS Y4eOHOTO
peaMeTa uepes moaoop
COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHUS,
3aj1a4 JUTsl peleHHsT,
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Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB 102
I10 ITPOT'PAMME

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

WHUIUUPOBATH 00yYaromuxcs K
00CYyXI€HUIO, BBICKa3bIBAHUIO CBOETO
MHEHHUS, BBIPAOOTKE CBOETO OTHOIICHHUS
I10 TTIOBOJY MOJY4aEMOM Ha YPOKeE
COLIMAJILHO 3HAUYMMOM HH(pOpMaLNy;
IPUMEHATE Ha YPOKE NUHTEPAKTUBHEIE
(bopMBI pabOTHI COOYIAIOIITMHECS

No KosmuecTBo yacoB /lesiTeIbHOCTH yuuTens ¢ Jara JJIeKTPOHHbIE
o Tema ypoka Becer K IIp  YyueroMm pabodeii mporpamMmbi — uudposbie
0 P P BOCIIUTAHUS o0pa3oBaTe/bHbIC
pecypcnbl

[Ipenmer u 3HaYeHNE OPraHUYECKON
XUMUH, [IPEICTABICHUE O
MHOT000pa3ui OPraHuYeCKUX
COCIMHEHUN

DNEKTPOHHOE CTPOEHUE aToMa
yriepojia (0CHOBHOE U BO30YXIEHHOE

[IpuBnekats BHUMaHKE
oOyuaromuxcst K
LIECHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha YPOKeE
SIBJICHUH, IOHSTHM,

cocTosiHMS ). BanieHTHBIC NIPUCMOB;
BO3MOXKHOCTH aToMa yriiepoja UCITOJIH30BaTh
BOCITUTATEIbHBIC

XUMHYeCKas CBSI3b B OpraHu4YeCKux
coequHeHUsIX. MeXaHn3Mbl
00pa3zoBaHMs KOBAJICHTHOU CBSI3H,
crocoObl pa3phiBa CBsI3eH

Teopus cTpoeHHs OpraHMYeCcKUX
coennHeHuil A. M. byrneposa

Bunbl n3oMepun: cTpykTypHasi,

BO3MOKHOCTH COJICPIKaHUS
y4eOHOro MpeaMeTa uepes
10100p COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHUS, 3a/1a9
JUISL pelIeHus, TPOOIEMHBIX




MIPOCTPAHCTBEHHAS. DJICKTPOHHBIC
3¢ (HEeKTH B MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUN

[IpencraBienue o kaaccuukanuu u
CUCTeMaTHUYEeCKass HOMCHKJIATypa
(IUPAC) oprannyeckux BEUIeCTB

Knaccudukanus peakiuii B
OPraHU4eCKON XUMHUHU

Cucremaruzanus U 00001IeHne
3HAHUHU II0 TEME

AJKaHbl: TOMOJIOTHYECKUH psi,
oOmas ¢popmysa, HOMEHKIATypa 1
U30MEPUSL, INEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

10

11

12

13

dusnyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxaeHnne aikaHoB B IpUpoOJIE.
CriocoObI nostyueHus 1 IpUMEHEHNE
QITKaHOB

[uxnoankansl: obmas hopmya,
HOMEHKJIaTypa U H30MepHus,
0COOEHHOCTH CTPOCHUS U XUMHUYECKHUX
CBOICTB, CITOCOOBI TIONyYEHUS U
IIPUMEHEHUE

Pemienne paC‘-IéTHBIX 3a4a4d Ha

CUTYaIui 11 00CYKICHUS
BKJIacce;

peann30BBIBATH
BOCIIUTATEIbHBIE
BO3MOKHOCTH B Pa3IMYHBIX
BUJIAX JESATEIbHOCTH
00ydJarouxcs co
CJIOBECHOM (3HAKOBOIN)
OCHOBOI1: caMOCTOsTEIbHAS
pabota ¢ yueOHUKOM,
paboTa ¢ Hay4HO-
MONYJIIPHOMJIUTEPATYpOH,
0TOOp U CpaBHEHHE
MaTepuasa 1no HeCKOJIbKUM
HMCTOYHUKAM

[IpuBnekats BHUMaHKE
oOyuaromuxcst K
o0cyX1aeMoii Ha ypoke
uH(pOpMaInH,
aKTUBU3AIIH
M03HaBaTeIbHOMN
JeSITeTbHOCTH
oOyJaronuxcs;

MPUMEHATH Ha YPOKe
WHTEPaKTUBHBIE (POPMBI
paboThI COOYUAIOIIUMHUCS:
yueOHbIE TUCKYCCHUH,
BUKTOPUHBI, HACTOJIbHBIE
UTPBI;
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14

15

ompeIeJICHUE MOJICKYJIIPHOM
(bopMyITbI OPraHUIECKOTO BEIIECTBA
10 MacCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €I0 COCTaB.
Cucremarusanus 1 00001eHne
3HAHUM I10 TEME

AJKEHBI: TOMOJIOTHYECKHH Psij,
obmas popmyiia, HOMEHKIIATYpA,
3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE
cTpoeHue Mosiekyn. CTpyKTypHas u
[IUC-TPAHC-HU30MEPHS ATKCHOB

Du3nYeCcKne 1 XUMUYECKUE CBOMCTBA
ankeHoB. [I[paBuno MapkoBHUKOBA

16

17

18

CriocoObl MMOJIYy4YCHHA U IPUMCECHCHUC
AJIKCHOB

[IpakTuueckast padora Ne 1 o treme
"[lonyuyeHue sTUIEHA U U3yYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a/1a4 Ha
onpeaeeHue MOJIEKYJIIPHOU
(opMyIIbl OPraHMYECKOTO BEIEeCTBa

19

20

AJNKaueHbl: CONpsHKEHHBIE,
U30JINPOBAHHBIC, KYMYJIMPOBAHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO
CTpPOCHHS

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIUEHOB

21

22

CriocoObI nostyueHus 1 IpUMEHEHNE
QJIKaJUCHOB

AJKUHBI: TOMOJIOTHYECKUH psif,
o0mas popmysa, HOMEHKIATypa,
9JIEKTPOHHOE M IPOCTPAHCTBEHHOE

OpPTraHU30BBIBATH MEPCTBO
SPYAUPOBAHHBIX
o0yJaromuxcst HaJ| uxX
HEYCIEeBAIOIIUMHU
OJTHOKJIACCHUKAMH,
naroriee 00y4aromumces
COLMAIIbHO3HAYMMBIN
OTIBIT COTPYAHUYECTBA U
B3aNMMHOM ITOMOIIIH;

(dhopmupoBarts y
oOyuarouuxcs KyJabTypy
3I0POBOTO ¥ 0€30IIaCHOTO
o0pa3za Ku3HH;

CO371aBaTh JOBEPUTEIIbHBIN
IICUXOJIOTUYECKUH KIIUMaT
B KJIACCE BO BpEMs ypOKa;

MIOMOYb 00yJaromumMes
B3IJIAHYTh Ha Y4eOHBIH
MaTepHall CKBO3b NMPU3MY
YeJI0BEYECKOH IIEHHOCTH;

OpPTaHU30BBIBATH IS
o0y4arouuxcsi CUTyaluu
KOHTPOJISl M OLIEHKHU (KaK
y4eOHBIX IOCTHKCHHUI
OTMETKaMH, TaK U
MOpPAITbHBIX,
HPaBCTBEHHBIX,
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23
24

CTPOCHHE MOJIEKYII, (pr3nUecKue
CBOMCTBA

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHbBIE peakliiy Ha TPOMHYIO
CBSI3b

25

26

CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKNHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU PEeaKIHH

27

Cucremarusanusg U 00001IeHne
3HAHUU I10 TEME

28

APpEHBI: TOMOJIOTUYECKUH PsiJl, 001Iast
dbopmysa, HOMEHKIATypa.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOCHHUE MOJICKYJI O€H301a 1
TOJyOJIa, UX (PMU3UYECKUE CBOMCTBA

29

30

31

XHUMHYECKUE CBOMCTBA apCHOB:
peaKIuy 3aMeIICHIS

XUMHYECKUE CBOMCTBA apPEHOB:
PEaKIuu MPUCOETNHEHUS, OKUCTICHHE
TOMOJIOrOB O€eH30J1a

OCo0EHHOCTH XUMHYESCKUX CBOICTB
CTHpOJIa

32

33

Pemenne pacuy€THbIX 3a/1a4 HA
OIIpEICIIEHNE MOJIEKYJIIPHOU
(bOpMYJITBI OPTaHMYECKOTO BEMIECTBA

CrniocoObl MostydeHus U IpuMeHEeHue
apcHOB

34

I'eHeTHuecKas CBsI3b MEKIY
Pa3INYHbIMHA Ki1acCaMU
YTJIEBOJIOPOJIOB

35

Pacuétrl 1o YpaBHCHHUAM XUMHUYCCKUX

Ipa)XIaHCKUX MOCTYIKOB);

OpPTraHHU30BBIBATH B paAMKax
ypOKa MOOIIpEHHE:
y4eOHOM/coruaibHOM
YCIEUTHOCTH HHUITUUPOBATH
U TOJIICPKUBATh
HCCIIEA0BATENbCKYIO
JEeSATeIILHOCTD
oOyJaroluxcsi B paMKax
peai3anu UMU
WHIUBUIYATBHBIX U
TPYIIOBBIX
HCCIIEeIOBATENbCKUX
MIPOEKTOB, UTO JACT
oOyuaromumcs
BO3MOXHOCTB IPUOOpECTH
HaBBIK TCHEPUPOBAHUS U
oopMIIeHUS COOCTBEHHBIX
e,

UCTIOJIB30BATh
BOCIIUTATCIIbHBIC
BO3MOKHOCTH COJ/ICPIKaHUS
y4eOHOro MpeaMeTa uepes
oJI00P COOTBETCTBYIOIIUX
TEKCTOB JJISl YTCHUS, 33134
IUTSL pEILIeHNs1, TPOOTIEMHBIX
CHUTYaIMH 1151 00CYKICHUSI
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36

peakuuii. CucremaTuzanus u
000011IeHNE 3HAHU 10 TEME

IIpuponnsii ra3. IlonmyrHbie

He(TSIHBIC Ta3bl

37

38

39

40

41

KaMmeHHbIi yroyib ¥ IpOIyKThI €T0
nepepadoTKu

HedTb 1 criocoOb! €€ mepepaboTKH.
[IpumeHeHre TPOYKTOB MepepaboTKu
HePTH

['eneTnveckas cBs3b MEKIY
Pa3IUYHBIME KJIaCCaMK
YIJIEBOJIOPOJIOB
["aioreHOnPOU3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEAKIIMU 3aMEIICHHSI
rajoreHa

JleWicTBue 1Ieoueh Ha
rajoreHIPOU3BOIHbIE.
BsanmopeiicTBre quTaJoreHaakKaHoB C
MarHveM U IIMHKOM

42

43

CucremMaru3anuys 1 000011IeHNE
3HAHUU 10 paznueny "YTieBoaopoas"

KonTponbhas pabota no teme
"Vranesonopoast"

BKJIacCE;

CO3/1aBaTh JOBEPUTEIbHbBIN
TICUXOJOTMYECKHUM KIIMMaTB
KJIacce BO BpeMsl ypoOKa;

peajin30BbIBaTh
BOCIIUTATEIbHbIE
BO3MO>KHOCTH B
pa3IUYHbIX BUAAX
JESTEIbHOCTH
o0yyJaroIuxcs Ha OCHOBE
BOCIIPUSATHUS JIEMEHTOB
JeMCTBUTENIHOCTH:
HaOJI0cHUE 3a
JIEMOHCTpaLUsIMU
YUUTEISI, IPOCMOTP
y4eOHBIX (PUIBMOB
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44

45

[IpenenpHBIC OJJHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHI psijI, oO1as
dbopmyIa, CTpOCHUE MOJICKYIL,
U30MepHsi, HOMCHKJIATYpa,
kinaccudukanus, puznueckue
CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJHOATOMHBIX CIIUPTOB

46

47

48

49

50

o1
52

CrniocoOblI MoTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

[IpocTeie 3¢hupsbl: HOMEHKIATYpa U
U30MEepHsl, 0COOEHHOCTH (PU3MUECKUX
Y XMMHYECKHUX CBOMCTB
MHOroaroMHbIE CIIUPTHI:
STWICHIIUKOJIb U INIMLEPHH, X
¢u3nyecKkue 1 XMuMUYECKHE CBOMCTBA
CriocoObl nostyyeHus 1 IpUMEHEHNe
MHOTOaTOMHBIX CIIMPTOB

@DeHOII: CTPOEHUE MOJIEKYJIBI,
¢u3nueckre cBoiicTBa. TOKCHYHOCTD
denona

Xumudeckue cBoicTBa (heHoma
CrniocoOblI nosy4eHus U NpUMeHeHue
denona

53

[Tpaktuyeckas padora Ne 2. Pemenue
AKCIEPUMEHTAJIBbHBIX 33/a4 10 TeEME
"CriupThl U peHonbI"

54

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

55

Anbpaeruipl ¥ KETOHBI: 3JIEKTPOHHOE
CTpoeHHe KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUECKHUE PsiAbl, 001I1ast

[IpuBnekars BHUMaHKE
oOydJaronuxcs K
o0cyK1aeMoi Ha ypoke
uH(popManny, aKTUBU3ALIUN
[103HABATEJIbHOU
JeSATETbHOCTH
o0yJaromuxcs;

UCTIOJIb30BATh
BOCIIUTATEIbHBIC
BO3MOKHOCTH COJICPIKaHHS
y4eOHOT0 MpeaMeTa yepes
110100p COOTBETCTBYIOLIUX
TEKCTOB JIJIsl YTCHUS, 33/1a4
JUISL pelIeHNs, IPOOJIEMHBIX
CHUTYaIUH 1151 00CYKICHUS
BKJIacce;

TIPUMEHATH Ha YPOKE
WHTEPAKTUBHBIE (POPMBI
paboThl COOYUAIOIITUMHUCS:
BKJIFOYEHHUE B YPOK UTPOBBIX
MpoLeayp, KOTopbie
MIOMOTAIOT MOJIIEPKATh
MOTHBAIIMIO 00 YJarOIIHXCS
K MOJYYEHUIO 3HAaHUU;

OpPraHU30BBIBATH B paMKax
ypOKa IMOOLIpEeHNE:
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dbopmyna, u3oMepusi U HOMEHKJIaTypa

56

57

Anbaeruipl 1 KeTOHBI: (U3HYECKUE
CBOMCTBA; pEaKIMU MPUCOCTUHEHUS
Peaxkium oxkuciieHus: 1 Ka4eCTBEHHBIE
pPEaKIMK aJIbJICTHIOB U KETOHOB

58

59

60

CriocoObI TOTyYeHUS albJACTHIOB U
KETOHOB

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
CTPOCHUS MX MOJIEKYI

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, UX (PU3NICCKUE
CBOMCTBA

61

62

63

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIIOT

Oco0eHHOCTH CBOICTB MypaBbHUHOU
KUCIIOTBL. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

OCco0EHHOCTH CBOMCTB:
HENpPEeeNIbHBIX U aPOMATHYECKHIX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenyn BeICIIUX KAPOOHOBBIX
KHUCIIOT

64

65

66

67

ITonsrue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIOT

CriocoObI nostyueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

CrnoxHbIe Y(OUPHI: TOMOJIOTHYECKUN
psiz, obmas Gpopmyiia, U3oMepus U
HOMEHKJIaTypa

Pu3nyecKue 1 XUMHYECKHE CBOMCTBA

y4eOHOW/COInaIbHOM
YCIICIIHOCTH UHUIIUUPOBATh
Y TIOJIICP’KUBATh
HCCIIEIOBATEIBCKYIO
JeSITeIbHOCTD
00yJaromuxcs B paMKax
peanu3aiui uMu
WH/IUBUYAIbHBIX
IPYIITOBBIX
HCCIIEI0BATEIBCKUX
MPOEKTOB, YTO JAACT
oOyuaromumcs
BO3MOXHOCTh IPHOOPECTH
HaBBIK TCHEPUPOBAHUS U
odopmIteHHs COOCTBEHHBIX
HACH;

CO3/1aBaTh JOBEPUTEIbHBIN
MICUXOJIOTUYECKUH KIMMATB
KJIacce BO BpEMsI YPOKa;

aKIEHTUPOBATh BHUMaHUE
oOyJaromuxcs Ha
HPABCTBEHHBIX MPOOIIEMaXx,
CBA3aHHBIX C HAYYHBIMU
OTKPBITUAMU, U3YUaCMBIMU
Ha YpOKE;

peann30BbIBaTh
BOCIUTATEIIbHBIE
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3¢hupoB

68

69

Penrenue pacu€THbIX 3a1a4: 10
YPaBHEHHIO XUMHUYECKOW pPeaKilnu, Ha
OTIpeIeIICHUE MOJICKYIIIPHOM
(bopMyITbI OPraHUIECKOTO BEIIECTBA
[TpakTudeckas padora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 110 TeMe
"KapOoHoBbie KUCIOTHI. CIIOXKHBIE

a¢uper"

70

71

72

73

74

XKupsr: crpoeHue, GU3NIECKUe 1
XUMUYECKHE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOMCTB JKHUPOB,
COZIEPIKAIUX OCTATKU HENPeAeTbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOJE

Mp11a Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHE.
[ToHsITHE O CHHTETUYECKHUX MOIOIIHMX
cpeactax (CMC)

I'eneTnyeckas CBsI3b yIi€BOJOPOIOB U
KHCIJIOPOJICOAEPKAIINX OPraHUYECKUX
BEIIIECTB

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peaxkuuii

75

76

77

78

Cucremaru3zanus 1 000011eHNe
3HaHUM 1O TeME

OO0m1as XxapakTepucTUKa YrJIeBOJIOB U
KJaccu(uKanus yrieBoaoB (MOHO-,
JTU- U TIOJIMCaXapubl)
MoHocaxapuabl: pU3NUECKue
CBOWCTBA M HAXOXKJCHHUE B TIPUPOJIC
[TpumMeHeHne TIFOKO3BI, €€ 3HAYCHHUE B
KHU3HEIeATEIIbHOCTH OpraHu3ma

BO3MOJKHOCTH B
Pa3IUYHBIX BUAX
IEeITEIbHOCTH
00yJaromuxcsi Ha OCHOBE
BOCITPHUSTHUS DJIEMEHTOB
JIEHCTBUTEIILHOCTH
HaOJIroIeHue 3a
JIEMOHCTPAIHSIMH
YUUTEJIS, TPOCMOT]
y4eOHBIX (PUIBMOB;

WHUIUUPOBATH
oOyuaromuxcst K
00CyXICHUIO,
BBICKA3bIBAHUIO CBOETO
MHEHUS, BBIPaOOTKE CBOETO
OTHOIICHHUS I10 TIOBOY
MOJIy4aeMoi Ha ypoke
COIIMAILHO 3HAYUMOU
uH(pOpMaINH;

MIPUMEHSTH Ha YPOKE
WHTEPAKTUBHBIE (POPMBI
paboThI COOYUAIOIUMHUCS
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I[I/IcaxapI/II[BIZ caxapo3a, MajibTO3a 1

79 nakTo3a. HaxoxaeHnue B npupose u
MIPUMEHEHHUE TUCaXapUJIOB
[Tonucaxapuasl: cTpoeHUE
80 MaKpOMOJIEKYI, (PU3NIECKHE U
XUMUYECKHE CBOWCTBA, TPUMCHCHHE
81 [TonsiTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX
Pemenne pacdeTHsIX 3a/1a4 Ha
82 oTpezieNieHUe JI0JIM BBIXOA MPOTyKTa
pPEaKIUU OT TEOPETHICCKH
BO3MO>KHOI'O
83 CI/ICTeUMaTI/ISaI_II/I}I U 0000111eHNE
3HAHUU 1O pa3zeny
KoHTpoinbHas pabora 1o Teme
84 "Kucnopoiconepxamniue
OpPraHUYEeCKUE COCTUHEHUS"
AMUHBL: K1accUpUKaIMs, CTPOSHUE Peanu3oBeiBaTh
85 MOJIEKYJI, oOmast hopmyiia, u3oMepus, BOCITMTATCIbHEIC
HOMEHKJIaTypa U (pU3NYECKue BO3MOXXHOCTH
CBOWCTBA 00yJaromuXxcst B pa3InIHbIX
XuMHuecKue CBOMCTBA BHIIAX ACATCIBHOCTH CO
86 anudaTUuecKux aMHUHOB CHOBeC}iOﬁ (3HaKoBoH)
OCHOBOI: BBIBOJIBI U
AHUWJIMH: CTPOCHUE aHUIINHA, } [IOKA3aTeNHCTBO (hOPMYIL,
87 OCOOECHHOCTH XMMUYECKHUX CBOMCTB aHaMH3 GOPMYJT, pelieHHe
aHWInHA TEKCTOBBIX
88 CrrocoOsbl MOJIYy4YCHHA U MPUMCHCHUC KOJIMUECTBEHHBIX U
amu(aTHIEeCKUX AMHHOB Ka4eCTBEHHBIX 3aJ1a4,
AMMHOKHUCIOTBI: HOMEHKJIAaTypa 1 BBINOJIHEHUE 3aJaHUH 110
89 M30MepHs, (PU3MIECKHE CBOMCTRA. pasrpaHMuCHHIO TIOHSTHI;

OTI[CHLHLIC MNpeACTAaBUTCIIN O-
AMHUHOKHUCIIOT

OpTraHHU30BbIBATH B paMKax
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XHUMHUYeCKre CBOMCTBA aMHMHOKHCIIOT,

ypOKa MOOLIpeHNE

90 UX OMOJIOTUYECKOE 3HAUCHUE y4eOHOW/COnaIbHOM
aMUHOKHCIIOT. CUHTE3 U TUAPOIU3 YCHEIIHOCTH;
METNTU]IOB

01 Benku Kak IPUPOIHBIE HOIMMEPHI; HPAMCHAITH Ha ypPOKC
CTPYKTYDbI BEITKOB WHTEPAKTUBHBIE (hOPMBI

. paboThI COOYUAIOIITMHUCS:

92 XHUMHYECKUE CBONCTBA OEITKOB BKIIOUEHHE B YPOK HIPOBEIX
A3soTcoaepxaiue MpoLeayp, KOTOPHIE

93 TCTCPOUMKINICCKHUEC COCIUHCHHA. IMOMOTAT MOJJIEPKATh
HYKJ'IGI/IHOBBIG KHCJIOTHBI: COCTasB, MOTHBAIUIO Q6yqa}0]_up[xc;{
CTpPOCHUE U OMoJIorHYecKasi pojib K MOJyYEHUIO 3HAHUH;
[TpakTudeckas padora Ne 4. Pemenue

94 iKcnepHMeHTaanblx 3a/a4 10 TEME co3aBaTb IIOBepI/iTeJIBHBIfI

A3oTcoaepKalme OpraHuyecKue MCUXOJOTUYECKUM KJIMMATB

COeMHEHUS" KJIacce BO BpeMsl YpOKa;
[IpakTuueckas padora Ne 5. Pemenue

95 3KCHepI/IMeHTaJ'IBHBIX 3a/1a4 10 TeMe AKIEHTHPOBATh BHUMAHHE

PacnosHana”HHe OpraHUYECKHUX 0ByHaOIIXCS Ha

COC/MHCHHH HPaBCTBEHHBIX MpoOIeMax,
KonTponbHas pabota mo Teme CBSA3aHHBIX C HAYYHBIMU

96 "A30TCO]lep)KaHH/Ie OpTraHNYCCKUC OTKPBITUAMU, U3Y4aEMBIMU
coeMHeHus" Ha ypoKe
OCHOBHBIE TOHATHUS XUMHUH 40302000202 10]0): e

97 BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN U oOydJaronuxcs K
METO/Ibl UX CUHTE3a — 00CyXICHHIO,
IOJIMMEPU3aLUs U NOJTUKOHACHC AN BBICKa3bIBaHHUIO CBOCTO
[TnacTmaccel. YTunuzanus u MHCHHS, BBIPAOOTKE CBOCTO

%8 nepepaboTKa MiacTuka OTHOLICHUA 110 TOBOTY

. MOJTy4aeMOM Ha YpOKe

99 DacToMepbl: HaTypaJIbHbIN COLMANBHO 3HATHMOI
CHHTETUYECKHE KayuyKku. Pe3una MHOPMALIK;

100 BonokHa: HaTypaibHbIe,
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HNCKYCCTBCHHBIC, CHHTCTHUYCCKHC.
HOJII/IMepBI CIICHHUAJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 32124 [10 TeME

* TPUMEHSTH HA YPOKE
WHTEPAKTUBHBIE (POPMBI
paboThl COOYUYAIOIIUMHUCS:

aTOMHBIM OpOUTAISIM

DneKTpOHHBIE KOH(UTYpaIUH
5 aTOMOB SJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUHT

DJeKTpOHHBIE KOH(PUTypaluu
HMOHOB. DJIEKTPOOTPULIATENILHOCTD

7 [Tepuonnueckuii 3aKOH U

* TIPUMEHSTH HA YPOKE
UHTEpPaKTUBHBIE (POPMBI
paboThI COOYUAIOIIUMHUCS:
JTUCKYCCHUU, KOTOPBIE TAIOT
00yJaronmMcs BO3MOKHOCTh
MIPUOOPECTH OIBIT BEJICHUS

101 "Pacnio3HaBanue miaacTMacc u 1 rpyniosas pabora uin
BOIOKOH" pabora B mapax;
O0001IEHNE U CUCTEMATH3ALIAS *  (opmuposarts y
102 M3Y4EHHOTO MaTepUaa 1o TeMe 1 0byuaomuUX A KyIbTYpY
"BbICOKOMOJIEKYJISIPHbIE COSUHEHMS" 3710pOBOTO 1 6€301aCHOT0
oOpasa >KHU3HH.
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
11 KJIACC
e KoauuecTBo yacoB e TeJILHOCTH yunrens ¢ Jara DJIeKTPOHHBIE
u/n Tema ypoka Beero KP  TIpP yueToM padoueil mporpaMmsl S—— nu(ppoBbIe
BOCHUTAHUS o0pa3oBaTejbHbIE
pecypchl
1 Atom. CocTaB aTOMHBIX SIJIED. » [IpuBnekaTr BHUMaHHE
XUMUYECKUH 31eMeHT. M30Tonbl 00yuaroIumXxcs K
2 CtpoeHue 31eKTPOHHBIX 000JI04eK 00CyXK1aeMoii Ha YpoKe
aTOMOB, KBAaHTOBBIC YHCIIA MH(OPMAIHH, AKTHBH3AITHN
3 Krnaccudukanus XuMruueckux HO3HABATE LHOIM
3IIEMEHTOB (s-, P-, d-, f-3;meMenTHI) IeATENbHOCTH
4 Pacrnipenenenue 31eKTpOHOB 1O 06y HARONIHXCS,
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[Tepuoanueckas cucrema
XUMHUYECKUX dieMeHToB /1. M.
MenpeneeBa, CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWICTB XUMHUYECKUX AJIIEMEHTOB U

KOHCTPYKTHBHOTO JIHaJIOra;
pean30BbIBATh
BOCITUTATEIIbHBIC
BO3MOKHOCTH B Pa3IMYHbIX
BUJIaX JEATCILHOCTH
00yJaromuXCs CO CIIOBECHOM

8 00pa3yeMbIX UMH MTPOCTHIX U
CIIOXHBIX BELIECTB 10 FPYIIIaM 1 (3HAKOBOMH) OCHOBOIA:
neproam camocTosITeNbHas paboTa ¢
y4eOHUKOM, paboTa C
Hay4HO-IIONYJIIPHOMN
9 CI/ICTevMaTI/BaHI/I?I u o0oO0uIeHNe HTEPATYpOii, 0T6OP 1
3HAHUU IO TeMe
CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM HCTOYHHUKAM
Buan xXuMuueckoi CBA3H. [IpuBnekars BHUMaHUE
MexaHU3MBbI 00pa30BaHUS 0GYHAOIINXCS K
10 KOBAJICHTHOM CBsi3u. Bogopoanas 06CYKIaEMOii Ha YpOKe
CBA3b. MEXXMOJIEKYIISIpHBIE
- nH(pOpMaLINY, aKTUBU3ALIUN
B3aMMO/ICHCTBHS .
MO3HaBaTEIbHON
BaneHTHOCTh U BaJleHTHBIE
ATEITLHOCTU
11 BO3MOKHOCTH aTOMOB. CBSI3b ACHATCITLHOC
ANEKTPOHHON CTPYKTYPhI MOJIEKYJT olyqaromuxcs;
C X TCOMETPUUYECKUM CTPOCHHEM
I[MpencraBieHus: 0 KOMIUIEKCHBIX WHUIAUPOBATD
12 COEIMHEHMSIX: COCTaB U 00yJaromuXxcs K
HOMEHKJIaTypa 00CYX/IeHUIO,
BermecTBa MOJICKYISAPHOTO 1 BBICKa3bIBAHUIO CBOETO
13 HEMOJICKYJIIPHOTO CTPOCHUH. Turmsr MHEHUS, BI)Ipa6OTKe CBOETro
KPUCTATHICCKUX PEIICTOK H OTHOIIIEHHS! TIO TIOBO/TY
BOICTBa B TB .
cBOHC 2l MOJTy9aeMOM Ha ypoKe
14 [ToHsTHE O TUCTIEPCHBIX CUCTEMAX. COMMATBHO 3HATHMOH

Hpe,Z[CTaBJ'IeHI/Ie O KOJIJIOMAHBIX
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pacTBopax

VctuHHbIE pacTBOPSI:
HACBIIICHHBIC U HEHACBIIICHHbIE,

uH(pOpMaIHH;

pa3BUBaTh y O0yUYarOIINXCA

15 PacTBOPUMOCTb. MO3HABATEIbHYIO
Kpucramnoruapatst AKTHBHOCTb,

16 CriocoObI BEIpaKEHUS CaMOCTOSTEBHOCTD,
KOHICHTPALMH PACTBOPOB WHUIUATUBY, TBOPUYECKUE
PemeHHve "3a)1aq C MCTIOJIb30BaHUEM CIIOCOBHOCTH:

17 TOHSTHI "MaccoBasi 101151 )
pacTBOpEHHOTO BemecTna",

"MOJAPHAs KOHIICHTpALIA" MOJICTTUPOBAThH HAa YPOKE
CUTYAIIMH JJIs1 BBIOOpa

18 Krnaccudukanus 1 HOMEHKIATypa HOCTYITKa 06y S aKOIIMCS
HEOPraHMYECKUX BEIIECTB

19 CucremaTu3aius 1 0000IIeHNE (Texctel, nHorpaguia,
3HAHHHU 110 TeMe BHJICOH JIP. ).
KonTponbHas pabota no Temam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepuoanueckas cuctrema

20 XUMHAYECKUX deMeHToB J[. U.

Menneneesa", "Crpoenue

BemecTBa. MHOroo6pasue

BelIeCTB"

Knaccudukanus XumMuaeckux [IpuBnexkaTh BHUMaHHE
peaKuuii B HEOPraHUYECKOU U oOydJaronmxcs K
OpPraHUYECKO XUMUU. 3aKOH [IEHHOCTHOMY aCIIEKTy

21 COXPAaHEHHUS MACChI BEIIECTB; 3aKOH M3y9aeMbIX Ha ypOKe
COXPaHEHUS U TPEeBpaIICHUS SIBIICHUU, TIOHATHUH,
SHEPTUH IMPH XUMHUYIECKUX MIPUEMOB;
peaKnusx
TemnoBbie 3G HEKTH XUMUYECKUX OpraHu30BBIBATE B

22 peakuuii. Tepmoxumuueckue paMKax ypoka

ypaBHEHHUS

MOOIIPEHHE
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23

Brruuciienus mo ypaBHEHUSIM
XMMHYECKHUX PEAKIUU U
TEPMOXUMHUYECKUM YPABHECHUSIM

24

25

CKOpOCTh XMMHUYECKOU peakinu, e
3aBUCUMOCTD OT Pa3JIMYHBIX
¢dakropos. Karanus u
KaTaJlu3aToOpbl

['omoreHHbIe 1 reTeporeHHbIe
peaku

26

[IpakTuueckas padbora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOpPOCTh XUMHYECKON peakiuu"

27

28

29

30

OObpaTtumbie U HEOOpaTUMBIE
peaknuu. XMMHUYECKOE PABHOBECHE

[IpakTuueckas padbora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
MOJIO)KEHHE XUMHUECKOTO
paBHOBecHs"

DNEKTPOTUTHYECKAS AUCCOIUAITHS.
CunbHbIe U cradble YEKTPOIUTHI.
CreneHp IUCCOIUAIAN

HNonHOe npon3BeIeHre BOAbI.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii mokasarens (pH)
pacTBopa

31

I'mpponns coneit. Peakiuu,
MPOTEKAIOIIHNE B PaCTBOPaxX
3JIEKTPOJIUTOB

32

IIpakTuyeckas pabora Ne 3 o Teme
"XHUMHUUYECKUE PEAKIINHN B
pacTBopax EKTPOIUTOB"

33

OKHUCIIUTETBHO-

y4eOHOM/coruaabHOM
YCIICITHOCTH;

(dbopmMupoBarth y
00y4aromuXxcst KyJIbTypy
3JI0pPOBOTO H
6e3omacHoro obpasa
KU3HU;

pa3BHUBAThH y
oOyJaromuxcs
MMO3HABATEIHHYIO
AKTUBHOCTb,
CaMOCTOSATEILHOCTD,
WHUIIMATUBY,
TBOPYECKHE
CIOCOOHOCTH,

WHUIUHUPOBATH
oOydJaronmxcs K
00CYyXIEHHIO,
BBICKa3bIBAHHIO CBOETO

MHCHHUA, BLIpa6OTKe CBOCTO

OTHOIIECHHUS I10 IOBOAY
MIOJIy4aeMoOil Ha ypoKe
COIIMAILHO 3HAYUMOU
nHpopmanuu
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BOCCTAaHOBHUTEJIbHBIE PEAKIIUH.
BaxkHelinme oOKUCIUTENHU U
BOCCTAaHOBUTEIU

MeTo/ 371eKTPOHHOTO (3JEKTOHHO-

34
HOHHOT0) OajlaHca
35 DIEKTPOJIN3 PaCTBOPOB U
pacIuIaBoB BEUIECTB
36 Pemenue 3amay pa3aMvHBIX THIIOB
37 Pemenue 3amay pa3aMvHBIX THIIOB
Cucremaru3anus U 0000IICHIE
38 3HAHUM 10 TeMe "XHUMU4YecKue
peakuun"
39 'I‘<0HTpOJII)Ha$I pabota 1o Teme
XUMUYECKue peakiuu"
IlonoxeHne HEMETALIOB B [IpuBnekars BHUMaHUE
[Tepuoanueckoit cucreme obyJarommxcs K
40 XUMHYECKHUX 31eMeHTOB /JI. . 06CyK1aeMOii Ha ypoKe
MenneneeBa 1 0COOCHHOCTH
CTpoeHHs ux aToMoB. Dusnueckue uHpopyaiH, af(THBmaHHH
CBOICTBa HEMETAJIIIOB TIO3HABATCIIEHOM
AJTOTpOTIHS HEMETAJIOB (Ha ACHATCITEHOCTH
41 npUMepe KUCIOPOIa, CEPHI, obyuarommxcs;
docdopa u yriepona)
42 Bozmopox: nonyuenue, GusnIecKue HPUMEHATD Ha ypOoKe
U XMMHYECKHE CBOMCTBA. ['apuabl MHTEPAKTUBHBIE (HOPMBI
["asiorensl: HaX0XJI€HHUE B IPUPOJIE, paboTHI COOYJAIOMMMHUCS
43 COCOOBI NOJTYYeHHUs, PU3NIECKUE JTUCKYCCHH, KOTOPBIE TAOT
Y XMMHYECKHE CBOMCTBA 00yJaronmMcs BO3MOXKHOCTh
I'amorenoBonoponsl. Baxxuelnmue IPUOOPECTHU OIBIT BEACHUS
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS KOHCTPYKTHBHOTO AHAJIOT
TanorcHos pealn30BBIBAThH
45 JlaGopaTopHbI€ U TPOMBIIIVICHHBIE
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CIOCOOBI TIOJTY4EHUS TaTOI€HOB.
IIpuMeHeHue rajnoreHoB 1 ux
COETUHEHUN

46

[TpakTrueckas padota Ne 4.
Pemenne skciepuMeHTAIBHBIX
3agad4 no reme "l"anorednr"”

47

Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIE CITOCOOBI
HOTy4YCHUsI, PU3HUICCKUEC U
XUMHUYecKue cBoiicTBa. O30H.
[TpuMeHeHre KUCIopoaa U 030Ha

48

OKcHIBI U TIEPOKCHIBI

49

Pemenue 3amau Pa3JIMYHBbIX TUIIOB

50

o1

52

53

Cepa: Hax0XJIEHUE B PUPOJIE,
CHocoObI MOTy4YeHUs, PU3nIecKue
U XMMHUYECKUE CBOUCTBA

CepoBogopo1, CyIbOUIbI
Kucnopoaconep:xariue
coeanHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOMN KUCIOTHI

[IpakTnueckas padora Ne 5.
Pemenne skcriepuMeHTaTbHBIX
3ama4 o teme "Cepa u eé
COe/IMHEeHUS "

54

55

A30T: HaxOXJIeHHE B IPUPOJE,
CIOCOOBI MOTy4YeHUs, PU3NUECKHE
Y XUMHYECKUE CBOHCTBA. AMMHUAK,
HUTPUBL

Kucnopoaconepxarue
coenmHeHns a3oTa. OcoOeHHOCTH
CBOWCTB a30THOW KUCIJIOTHI

56

HpI/IMCHCHHC a30Ta " €1ro

BOCIIUTATEIbHBIE
BO3MOXKHOCTH B Pa3lIUYHbBIX
BUJIAX JESATEIbHOCTH
00y4aroIuXxcs CO CIIOBECHOM
(3HAaKOBOI) OCHOBOIA:
camocTosTeNbHas paboTa ¢
yueOHUKOM, paboTa c
Hay4HO-IIONYJIIPHOMN
JIUTEPATYPOU;

peann30BbIBATh
BOCTIMTATEIIHHBIC
BO3MOKHOCTH B Pa3JIUYHBIX
BUJIAX JCSITEIBLHOCTH,
00yJaronmxcs Co CJIOBECHOM
(3HAaKOBOI1) OCHOBOW:
CUCTEeMAaTH3aIHs yueOHOTO
MaTepuana;

(dbopmMupoBaTth y
oOyyaromuxcs KyJabTypy
30pOBOT0 MOE30aCHOTO
o0pa3za K13HH;

pa3BUBaTh Y 00YYAOIIUXCS
MMO3HABATEIbHYIO
AKTHUBHOCTD,
CaMOCTOSATEIHLHOCTD,
I/IHI/IHI/IaTI/IBy, TBOp‘-IeCKI/Ie
CIIOCOOHOCTH
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COCTMHEHUI. A30THBIC YAOOpEHUS

S7

58

59

60

docdop: HaXOKICHUE B IPUPO/IE,
CIOCOOBI OTYYeHHUs, PU3NIECKUE
1 XUMUYeCcKue cBorcTBa. Dochuanl
u pochuH

Oxcunst hocdopa,
dhochopcoaepkaiye KUCIOTHI.
Comu hochopHOI KUCITOTHI

[Tpumenenne dhocdopa u ero
coenuHeHuii. @ocdopHbie
ynoOpeHus

[IpaxTuueckas padora Ne 6.
Pemenne sxcriepuMeHTaIbHBIX
3agad o Teme "A3oT u ochop u
UX coequHeHus"

61

VYrinepos: Hax0XJIeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(UKAIINY;
(bU3UYeCKre U XUMUYECKUE
CBOMCTBA, IPUMEHEHNUE

62

Oxcun yrnepona(Il), oxcug
yrinepona(IV), yroneHas kuciora u
e€ coiu

63

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

64

KpemHuii: HaxoxaeHue B pUpo/Ie,
CIOCOOBI MOTyUYeHUs, PU3NUECKHE
Y XUMHYECKHE CBOMCTBA

65

66

Oxcun kpemuausi(IV), kpemuueBas
KHCIIOTA, CHITUKATHI

[IpuMmeHeHne KpEMHUS U €T
coequHenuii. CTeko, ero
MOJIy4eHHUe, BUIBI CTEKIIa

67

Pemenue 3amaq Pa3JINIHbIX TUIIOB
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68

69

Cucremaruzanys 1 00001ene
3HaHu# 1o teme "Hemeramnnsr"

KonrponsHas pabora o Teme
"Hemerasner"

70

71

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIUS OMNOOK

ITomoxeHrEe METAIIOB B
[Tepuoanueckoii cucreme
XUMHUYCCKUX DJICMCHTOB.
OcoOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJI0B

72

O6mue dpuznyeckue cBOcTBa
MeTtauioB. [I[puMeHenne MeTaoB
B OBITY M TEXHHKE

73
74

CnnaBsl MeTauioB. Kopposust
METaJIJIOB

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

75

DNEeKTPOXUMHUECKUI psijt
HanpspKeHui Metaios. O6mue
CIOCOOBI OJTYYECHHUSI METAJJIOB

76

OO11ast xapakTepUCTHKA METAJLIIOB
|A-rpynmst [leprogunueckoit
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
Harpwuii u xanuii: mony4enue,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA, MPUMEHEHHE IPOCTHIX

[IpuBnekars BHUMaHHE
oOyJaromuxcs K
oOcyxJaeMoil Ha ypoke
nHpoOpMaln, AKTUBU3ALUU
II03HABATEJIbHOU
JeSITeIbHOCTH
o0yyJarommxcs;

OpraHM30BBIBaTH  PaboOTy
oOyJaromuxcs c
COLIHAJILHO 3HAYUMOU
uHpopManuel Mo MOBOAY
MOJy4aeMoOil  Ha  ypoOkKe
COLIMAJIBHO 3HAYUMOM
nHpopManuu — 006Cyx aaTh,
BBICKa3bIBaTh MHEHHE;

MIPOEKTUPOBATh CUTYALlUU U
COOBITHS,  pa3BUBAIOIINE
KyJIbTYpYy NEpEXUBaHUN U
LIEHHOCTHbIE ~ OpPHEHTALUU
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BEILECTB U UX COECIUHEHNI

77

OO01mas xapakTepucTUKa METaNIOB
IlA-rpynns! [lepuoanueckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUH: [TOJy4YEHHUE,
¢bu3znuecKkrue 1 XuMHU4YeCcKHe
CBOMCTBA, IPUMEHEHNE IPOCTBIX
BEILIECTB U UX COCTMHEHUI

78

79

80

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

AOMMHUI: TIOJTy4YEHHE,
¢bu3nyeckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

AmdoTepHbIe CBOWCTBA OKCHA U
TUIPOKCU/IA ATFOMUHUS,
TUAPOKCOKOMILUIEKCHI aJTFOMHUHMS,
UX IPUMEHEHHE

81

82

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7.
Pemienue skcrnepuMeHTaIbHBIX
3aj1a4 1o Teme "MeTasuibl TJIaBHBIX
noarpynn"

83

84

85

OO11ast xapakTepUCTHKa METaJIOB
no6ouHbIX noarpynn (b-rpymnm)
Ileproguueckoi CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB

dusznueckue 1 XUMHUYECKHE
CBOKWCTBA XpOMa U €r0 COCIMHEHUH,
HX IPUMEHEHUE

Baxneinmue coeTmHEHNS

MapraHma. HepMaHraHaT KaJius, €ro
OKHCIIMTEILHBIC CBOMCTBA

pebeHka;

ONUPAThCs Ha >KU3HEHHBIN
OMBIT  OOYYaIOUIMXCS  C
YY4ETOM  BOCHHTATEIBHBIX
0a30BBIX  HAIMOHAIBHBIX
nennocreit (BHL).
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86

87

88

dusnueckue 1 XUMUYECKHE
CBOMCTBA KeJIe3a U €To
coeaunenuit. [lonyuenue u
MIPUMEHEHHUE CILJIABOB XKeje3a

dusnueckue U XUMUYCCKUE
CBOMCTBA MeIU M € COCINMHCHUH,
UX IPUMEHEHUE

duznyeckre 1 XUMHUECKHE
CBOMCTBA IIMHKA M €r0 COCIUHCHMH,
UX IPUMEHEHUE.

' apOKCOKOMILIEKCHI IMHKA

89

90

91

[IpakTuueckas padbora Ne 8.
Pemrenue skciepuMeHTAIbHBIX
3a7ad4 1o reme "MeTaiibl
mo0OYHBIX oArpym"

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

O00011IeHIE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepHaa Imo TeMe
"MeTtamnbr"

92

93

KonrtponbHas pabora no teme
"Metanibt"

AHanmm3 pe3ynbTaToB KOHTPOJIBHON
paloThI, KOPPEKIHS OMINOOK

94

95

Ponpe xumMum B obecrieueHUH
YCTOMYHMBOTO pa3BUTHUSA
yenoBeuecTBa. [IoHATHE 0 HAYYHBIX
METOJIaX MCCIIECIOBAaHUS BEIIECTB

Hay4Hple MpUHIATIBEI OpTaHU3aIIH
XUMHUYECKOT0 IPOU3BO/ICTBA.
[IpomblneHHbIE CIOCOOBI
MOJTyYeHHs BXKHEHIIINX BEIECTB

96

XHUMUYECKOE 3arpsi3HEHUE

Hcnonb3oBath
BOCIIUTATEIbHBIE
BO3MOXKHOCTH COZEpHKaHU
y4eOHOTo0 npeaMeTa yepes
0100p COOTBETCTBYIOIINUX
TEKCTOB JUJISl UTEHU, 3a7a4
JUTSI peIIeHUs, TPOOIEMHBIX
CUTYalMH JJ1s1 00CYXKIEHUS
BKJIACCE;
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OKpY>Karollel Cpebl U ero
IIOCJIEACTBUS

XuMHS U 310pPOBbE YETIOBEKA.

97 1
JlexapcTBEHHBIE CpElICTBA
Xumus nuiy. Pojis XuMuu B

98 00eCcreUCHNH MUIICBOM 1
0e30macHOCTH

99 Kocmernueckue n mapdromepHbie 1
cpeacTBa. beiToBas xumMust
XHMHS B CTPOUTEIBCTBE.

100 Baxneiiime cTpouTeNbHBIC U 1
KOHCTPYKIIMOHHBIC MaTCPHAITBI
XHUMHS B CETLCKOM XO3SMCTBE.

101 Opranuueckre 1 MUHEPAJIbHBIE 1
ynoopeHus

102 CI/ICTevMaTI/IBaI_II/I}I U 00001IEeHE 1
3HAHUM 110 TEME

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

WHUIUUPOBATH
o0ydJaronumxcs K
00CYXIEHUIO,
BBICKA3bIBAHUIO CBOETO
MHEHHS, BBIPaOOTKE CBOETO
OTHOIICHHUSI 110 TIOBOY
MOJy4aeMoi Ha ypOKe
COLMAIIBHO 3HAYMMOM
nHpopManuu;

NPUMEHSTh Ha YPOKE
UHTECPaKTUBHBIE (POPMBI
paboThI COOYYAIOIIUMUCS:
rpyImmoBas paboTa wiu
paboTa B mapax, KOMaH HOU
paboTe U B3aMOICHCTBUIO
C APYTUMH OO y4aIOIIUMHUCH.
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