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HHOACHUTEJIBHASA 3AIIMCKA

PabGoyas mporpamMmMa mo XUMHHM Ha YpPOBHE CpeIHEro odiiero oOpazoBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoii
Oeneparun», TpeOOBaHUKW K pe3yiabTaTaM OCBOeHHS (emepanbHO  00pazoBaTENbHOMN
nporpaMMbl cpeanero oduiero oopazoBanHusi(P®OII COO), nmpexncraBineHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBaTenbHoM ctangapre COO, ¢ yuérom Konnenmuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX opraHuzanmsax Poccuiickoit dexepanmu,
peanu3yronmx OCHOBHbIE 00pa30oBaTeIbHbIE MPOTrPaMMbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu
pasBuTHs BocnuTaHus B Poccuiickoit ®@enepanuu Ha mepuoxa no 2025 roma» (Pacnopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpOBHE YIIyOJIEHHOTO H3y4YeHUS 3aHMMAeT Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro oOpa3oBanust yuamuxcs 10-11 kmaccoB. WM3ydeHue mnpenmera,
peanusyeMoe B YCIOBUSX AUPPEPEHLUPOBAHHOTO, MNPOMUIBLHOrO OO0y4YeHHS, MPU3BAHO
oOecreynTh 00IIe00Pa30BaATEIbHYI0O U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIMTYCKHHKOB IIKOJIBI,
HEOOXOAMMYIO JJISl aJanTalud WX K OBICTPO MEHSIOUIMMCS YCIOBHMSM J>KU3HHM B COLIMYME, a
TaKKe JUIsl MPOJOJKEHHsT OOydyeHHs B OpraHu3auusx NpodeccHOoHaJIbHOTO 00pa3oBaHUS, B
KOTOPBIX XUMUS ABIISETCS OJHOMN U3 MPUOPUTETHBIX TUCIUTLINH.

B mporpamMMe mo XMMUM Ha3zHaueHUE INpeaMeTra «XHUMHUS» IOIy4aeT MOJIPOOHYIO
WHTEPIPETALMI0 B COOTBETCTBUM C OCHOBomnosararomumu nonoxerusmu ProC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, CofiepKaHus, pe3yIbTaTOB 00y4YeHuUsI U TpeOOBaHUI K YPOBHIO
MOATOTOBKHM BBIMTYCKHUKOB. CBUAETEIBLCTBOM TOMY SBISIOTCA CIEAYIOUINE BBINOJIHIEMbIE
MIPOrpaMMoOi 0 XUMHUH (DYHKIUU:

¢ uHPOPMALMOHHO-METOMYECKAs, peaTn3alus KOTOpPOH oOecrneynBaeT MOJyYeHUE
MpEJICTAaBICHUS O LIEJSAX, COAepKaHUM, OOLIEeH cTpaTeruu OOy4eHHs, BOCIUTAHUS U
pa3BUTH O0YYAIOLIUXCS CPECTBAMM IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3allMOHHO-IUIAHUPYIOILAs, KOTOpas IIpeycMaTpuBacT OIIpe/ICIICHUE:!
IPUHLMIOB  CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHHUS Yy4eOHOTo
MaTepuana, KOJIMYECTBEHHBIX W KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOI0B K
(OpPMHPOBAHUIO COJEPKATEIHHONH OCHOBBI KOHTPOJSI M OLIEHKH O0pa3oBaTEIbHBIX
JOCTIKEHUIN 00ydaroIiuxcsi B paMKax HMTOrOBOM arTecTalid B (QOpME €IUHOTrO
roCyJapCTBEHHOI'O DK3aMEHA 10 XUMUHU.

[porpamma myist yriyOIEHHOTO N3YUEHUS] XUMHH:

® YCTaHaBIIMBAaeT MHBAPUAHTHOE MPEAMETHOE COAepkKaHKe, 00s3aTeNbHOE ISl U3YUYEHUs
B paMKax OTHCNbHBIX  Mpoduiel, MpeaycMaTpUBaeT  paclpeneieHue u
CTPYKTYpUPOBAaHHE €ro MO KjaccaM, OCHOBHBIM COJIEPKaTEIbHBIM JIMHUSAM/pa3zienaM
Kypca;

e 1aéT MpUMEpPHOE pacupeesieHne y4eOHOTO BpEeMEHU, PEKOMEHAYEMOTO ISl U3YYECHHUS
OTJIEIBbHBIX TEM;

e [pejsiaraeT TNPUMEPHYIO IOCIEAOBATEIbHOCTh H3YyYEHHs Y4eOHOro marepuana ¢
Y4€TOM JIOTUKH ITOCTPOECHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HUHTEpIpeTaluio Leled M 3aJady M3ydyeHUs INpeaMeTa Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHCTEME CPEIHETO
o0miero oOpazoBaHusi, COAEPKATENbHON XapAaKTEPUCTUKHU IJIAHUPYEMBIX PE3YlbTaTOB
OCBOGHHS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbI CPEIHEro o0IIero oOpa3oBaHUS
(INYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), & TAK)KE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JCHCTBUII 00ydarolmerocs IO OCBOEHHUIO COJEepKaHUsA
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSIM B TMporpaMme IO XHMHUU HPeIyCMOTpeHa
IIPEEMCTBEHHOCTh C OOY4YeHHEM XHMMHUU Ha YpPOBHE OCHOBHOro o0Iero oOpasoBanus. 3a
mpenenaMi  YCTAaHOBJICHHOM TPOrpaMMON IO XUMHH  00s3aTeNIbHON  (MHBapHaHTHOM)
COCTaBJIISIIOLIEH co/lep KaHUs Y4eOHOTo mpeaMeTa « XUMHUs» 0CTa&TCsl BO3MOXHOCTh BBIOOpA €ro
BapUaTUBHOW COCTaBIISIIOIIEH, KOTOpask TOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKpETHOro mpoduis o0yueHus.

B coorBerctBuM ¢ koHuentyaiabHbiMU mnonoxkeHuamMu DPI'OC COO o HazHaueHUH
MIpeaIMETOB 6a30BOT0 M YriIyOJIEHHOTO YpOBHEH B cucTteMe MU hepeHINPOBAHHOTO 00yUeHHs Ha
YPOBHE CpeHEro o0IIero oopa3oBaHus XUMHUS HA YPOBHE YIIyOJEHHOTO W3Y4YEHHUs HaIpaBlieH
Ha peaau3alyil0 IPEEMCTBEHHOCTH C IMOCIEOYIOIUM 3TalloM IOJIYYEHHS XUMHYECKOIO
o0pa3oBaHUsl B paMKaX M3y4EHHs] CIEHUAIbHBIX €CTECTBEHHO-HAYUYHBIX M XUMHUYECKHX
JTUCIUIUIMH B By3aX U OpraHU3alusaX cpeaHero npodeccuoHaibHOro oopasoBanus. B 3Toii cBa3u
U3Y4YEHHE TIpeAMeTa «XUMHUS» OpPUEHTHPOBAHO IPEUMYILIECTBEHHO Ha paCIIMpEHUE U
yriayOJeHne TEOPEeTUYECKOM | TMPAKTHUUYECKOM TMOATOTOBKM OOYYaIOIIMXCS, BHIOpABIINX
onpeAenéHHbI nMpoduiib 00y4eHHs, B TOM YHUCIIe C MEePCHEKTUBOM MOCIEAYIOMIETO MOTyYeHUS
XHUMHUYECKOTo 00pa30BaHus B OpraHu3anusix npodeccuonansuoro odbpasosanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHHS GeaepalbHON
00pa30BaTeIbHOW MPOrpaMMbl CpelHEro oOuiero oOpa3oBaHusl M3y4YeHUE NpeaMeTra «XHUMHUs»
OpPUEHTHPOBAHO TAK)KE HA PEILLIEHUE 337a4 BOCIIMTAHUS U COLIMAJIBHOTO Pa3BUTHsI 00y4arOIIUXCs,
Ha (OPMHUPOBAHNE Y HUX OOIICUHTEIIEKTYaIbHBIX YMEHUI, YMEHHUH paliioHaIn3aluy y4eOHOro
Tpyna u  OOOOHIEHHBIX CHOCOOOB  JIEATENBHOCTH, HMMEIOIMX  MEXIUCIUIUTMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocraBnsironiMu  nipeMeTa «XUMHUS» Ha YPOBHE YriayOJIEHHOrO H3Y4YeHHs SIBISIOTCS
yryOnéHnbele Kypebl — «Opranuueckas xumusi» U «OOmas 1 Heopranudeckas xumus». Ilpu
OIpe/ieNIeHUU TOJIX0J0B K OTOOpY M CTPYKTYpHOM OpraHu3all COAEpP’KaHUS 3TUX KYpCOB B
MporpaMMe 1Mo XUMHH 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yriIyOnEHHOTO YpOBHEH N3ydeHUS MpEeIMETA.

OcHoBy cogaepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHUS» COCTABISIET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4YE€HHS IpeAMeTa. DTa CHUCTeMa 3HAHUM IOJIydaeT OMNPEJeNEHHOE TEOPETHUECKOe
JIOTIONIHEHHUE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  Oonbliuii  00BEM
¢akTonmoruueckoro Matepuana. Tak, Ha yriayOJIEHHOM ypOBHE M3y4YeHHs IpeameTa obecreyeHa
BO3MOXXHOCTh 3HAYUTEJIBHOTO YBEIMYEHHUS 00bEMAa 3HAHMM O XMMHUYECKHUX DJIEMEHTaX u
CBOMCTBAaX MX COCAMHEHUN HA OCHOBE PACHIMPEHUS U YIIyOJeHHs MPECTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKIMM, pacCMaTpUBAEMBIX C
TOUYKH 3pEHHS] XUMHUECKON KMHETUKH U TEPMOJIMHAMUKHU. V3yueHne nepuoanueckoro 3akoHa u
[lepuonuueckoil  CUCTEMBl ~ XHMHYECKUX  DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPECTABICHUAX O CTPOEHUHU aTOMa. XUMHUUECKasl CBS3b OOBSICHAETCA C
TOYKHM 3PEHHSI SHEPreTHUECKUX HW3MEHEHUH NMpu e€ oOpa3oBaHUU W pa3pyLICHUH, a TaKXKe C
TOYKM 3pEHHs MeXaHU3MOB €€ oOpa3oBaHus. l3yueHue THUIOB peakuUuil JOMOJHIETCS
(hopMHpOBaHKUEM MPEICTABICHUN 00 IEKTPOXMMUYECKHUX MPOIECCaX M SJIEKTPOIIM3E PACIUIABOB
U pacTBOpPOB BellecTB. B Kypce opraHmdeckod XUMHH MpPU PACCMOTPEHHHM PEaKIIMOHHOU
CHOCOOHOCTH COEIMHEHUH yaensercss ocoboe BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX A deKTax,
0 B3aUMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakiuil.



Ocoboe 3HaueHHe MMEeT TO, YTO Ha COAEpKaHUE KypCOB XMMHHU YIIIyOJIEHHOTO YPOBHS
M3Y4YEeHUs Ul KJIACCOB ONpeNen€HHOro npoduis (riaaBHbIM o0pa3oM Ha HMX CTPYKTYpY U
XapakTep JONOJIHEHUH K 00LIel cucreMe NnpeiIMeTHbIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeametsl. Tak, Hampumep, B COJCpKAHUU NpeAMeTa I KIacCOB XHMHUKO-(PH3MUECKOTo
npodwuiiss 0oJbIIOe 3HAUYCHHE OYAYT MMETh AJIEMEHTHl y4eOHOro MaTepuaia Mo OOmeH XUMHUH.
Ilpn n3ydeHun npeamera B JAAHHOM ciydae akLEHT OydeT clielaH Ha OOIIHOCTh METO/0B
MO3HAHHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUH U B (PU3HKE: aTOMHO-MOJICKYJISIPHAS TEOPHS
(MonexkynsipHass Teopuss B (HU3UKE), 3aKOHbl COXPAHEHMS MacChl W DHEPrHH, 3aKOHBI
TEPMOJUHAMMKH, dJIEKTPOJIN3a, IPEACTABICHUS O CTPOSHUH BEILECTB U IPYTOE.

B 10 ke Bpems B copep)kaHUM IpeaMeTa il KJIACCOB XUMHKO-OHOIOTUYECKOT0 MPOouIIs
OonbIIMH yedabHbIM Bec OyleT UMEeTh OpraHudeckas XuMusa. B 3Tom ciyuae mpepocraBisieTcs
BO3MO>KHOCTB JJIs1 60s1€e 00CTOATENBHOTO PaCCMOTPEHUSI XUMUUECKOM OpraHu3aluy KJIeTKH Kak
OMOJOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpHUMEpPY, TaKHE€ CTPYKTypHBIE
KOMIIOHEHTBI, KaK JMMUIbI, OCJIKM, YIIeBOJbl, HyKJIEMHOBbIE KUCIOTHI W apyrue. [Ipu stom
3HaHUSA O COCTaBE M CBOMCTBAx IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELICCTB
CILY>KaT OCHOBOM JIJIsl U3y4€HUS CYLTHOCTHU IPOLECCOB (POTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B muiane QopmupoBaHUS OCHOB HAay4dHOTO MHPOBO33PEHMS, OCBOEHHUS OOLIEHAY4HBIX
METO/I0B [TIO3HAHUS U OIbITA IPAKTUUECKOI0 IPUMEHEHMSI HAYYHbBIX 3HAHUI U3y4eHUE NIpeIMeTa
«XuMHs» Ha YriayOnEHHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMH
IpeaIMeTaMu, BXOJSIIMMHU B COCTaB MPEIMETHBIX obnacteil «EcTecTBeHHO-HAay4YHbIE TIPEAMETHI»,
«MatemaTka 1 “HQopmaTHka» U «Pycckuii 3bIK U TUTEpPATYpay.

ITpy u3yuenun yuyeOHOro npenmera «XHMHUS» Ha YIriyOJIEHHOM YpOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHust (Ha 0a30BOM YpOBHE), 3amauei
MIEPBOCTENIEHHOW 3HAYUMOCTU SBIsIETCS (OPMUPOBAHME OCHOB HAyKM XUMHHM Kak oOiacTu
COBPEMEHHOI0 €CTECTBO3HAHMS, IPAKTUYECKOM JCATEIBHOCTH YEJIOBEKa W OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. Pemienue 3Toil 3agaun Ha yriiyOJIEHHOM ypOBHE HM3YyYEHUS
IpeaMeTa IpearnoiaraeT pean3anuio TaKuX HeleH, Kak:

e (opMupoBaHHE IMPEJCTABICHUI: O MaTepHAIbLHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTSIX

Y ITO3HABAEMOCTH SIBJIEHUI MIPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Benylell posu B 00ecreYeHUH YCTONYMBOIO Pa3BUTUS YEJIOBEUECTBA: B PEIICHUU
npoOjeM 3KOJIOTHYEeCKOH, SHEPreTHYecKOoil M MUILIEBOW 0e30MacHOCTH, B Pa3BUTHUU
MEIULMHBI, CO3JaHUU HOBBIX MAaTCPUAJIOB, HOBBIX HCTOYHUKOB OHEPrUH, B
o0ecrnieueHUH pPaLMOHAIBHOTO IIPUPOIOTI0Ib30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33pEHHUS U 00ILEN KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUYECKH 00OCHOBAHHOTO
OTHOILIEHHS K CBOEMY 310POBBIO U IIPUPOJTHOM CPELE;

® OCBOCHME CHCTEMbl 3HAHUM, JIEKAUMX B OCHOBE XHMMYECKOW COCTaBJIAIOLIECH
€CTECTBEHHO-Hay4YHON KapTUHBI MUpa: (yHIAMEHTAIbHBIX IOHITHUN, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IPEACTABICHUM O CTPOECHUM BEIECTBA HAa pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJUHAMUYECKMX U KHUHETHUYECKHUX 3aKOHOMEPHOCTSX IPOTEKAHMS XHMHUYECKUX
peaxIuii, 0 XUMHYE€CKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHIUIAX XUMHYECKOTr0 IPOU3BOICTBA;

e (dopMupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOI'O IOHMMaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKHX 3HAHUN [UIsi OOBSCHEHHUS KIIOYEBBIX HAEH U mpodiem
COBPEMEHHOM XUMHHM, AJII OOBSICHEHHS W HPOTHO3UPOBAHMSA SIBICHUH, HMEIOLIMX
€CTECTBEHHO-HAYYHYIO NPHUPOJy; TPAMOTHOTO peEHIeHHs] MpoOJeM, CBA3aHHBIX C



XUMUEH, TMPOTHO3UPOBAHUS, aHalM3a W OLUEHKH C TO3ULUUNA 3SKOJIOTMYECKOU
0€30MacHOCTH TOCJIEICTBUI OBITOBOM M MPOU3BOJICTBEHHOW JCSATEIHHOCTH YETIOBEKA,
CBA3aHHOM C XHMMHMYECKUM TIPOM3BOJACTBOM, HCIIOJIb30BAaHUEM M MepepadboTKOM
BEILECTB;

yray0ieHne NpeCTaBiICHUM O Hay4yHbIX METOAAaX IO3HAHUSA, HEOOXOAMMBIX Jis
MpUOOpPETEeHUsT YMEHUH OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SBJICHUM, WMEIIHUX MECTO B TIPUPOAEC, B TPAKTUYECKON JCATEIBHOCTH U
MOBCETHEBHOM JKU3HH.

B mnmane peanuzanuyM TEpBOOYEPEJHBIX BOCHHUTATENBHBIX W PA3BUBAIONIMX (YHKIUI
LIEJIOCTHOM CHUCTEMBI CpelHEero oOuero oopa3oBaHUs MPH HU3YYEHHUU IpeaMera «XHUMHUS» Ha
yrIIyOJIIEHHOM YPOBHE O0COOYIO aKTyaJbHOCTh IPHOOPETAIOT TaKUE LENU U 3a/1a4H1, KaK:

BOCIIMTAaHUE YOEKIEHHOCTH B II03HABAEMOCTH SIBJICHUH NPUPOJbI, YBAXKEHUS K
MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPETHUECKHX W MPHUKIAIHBIX HMCCIEIOBAHUN B
XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMUA K OOYYECHHIO M MO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUESCKUX [IEHHOCTEH;

paSBI/ITI/Ie I1I0O3HaBATCJIIBHBIX I/IHTepeCOB, I/IHTCHHCKTyaJIBHLIX nu TBOp‘-ICCKI/IX
criocoOHOCcTel oOydarommxcs, GOPMHUPOBAHKE Y HHX CO3HATEIBLHOTO OTHOIICHHS K
caM0O0Opa30BaHUI0O U HEMPEpPHIBHOMY OOpa30BaHHIO KaK YCJIOBHUIO YCIEIIHOMN
poQeCcCHOHANTBHOM U OOIIECTBEHHON ACSITEIHHOCTH, OTBETCTBEHHOT'O OTHOIICHHUS K
CBOEMY 3[IOPOBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HH;

(GopMUpOBaHHE YMEHHUH U HaBBIKOB pa3yMHOr0 IPHUPOAOIOJIBb30BAHUS, Pa3BUTUE
DKOJOTHYECKOW  KYJbTYPbl, TNPUOOPETCHHE  ONbITa  OOIIECTBEHHO-TIOJIC3HOM
JKOJIOTUYECKOH JIeATSIHHOCTH.

OO1iee 4YMCIO YAcOB, MPETYCMOTPEHHBIX MJS HU3YYEHHs] XUMHH Ha YTJyOJI€HHOM YpOBHE
cpenHero ooOmiero obpaszoBanus, cocraBisieT 204 wacos: B 10 kmacce — 102 uaca (3 gaca B
Heznemo), B 11 knacce — 102 yaca (3 yaca B HEZEN0).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH.

Ilpenmer w 3HaueHWE OPraHUYECKOM XUMHHM, TPEACTABICHHE O MHOT000pa3uu
OPraHNYEeCKUX COCTUHEHUH.

DJEeKTPOHHOE CTPOCHHE aToOMa YIJepoja: OCHOBHOE U BO30YXIAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriepoia. XUMHUYECKasi CBA3b B OPraHUYECKUX COEIMHEHUSX.
Tunel THOpUIN3AIMK aTOMHBIX OpOWTANIe yriepoja. MexaHn3mMbl 00pa30BaHMs KOBAJICHTHON
cBsi3U (OOMEHHBIH U JTOHOPHO-aKLENTOPHbIH). THUIbl epeKphIBaHUS aTOMHBIX OpOHTaiel, 6- U
n-cBsi3u. OJuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJax
opranndeckux seuiecTs. [loHsTHE 0 CBOOOIHOM pajnuKaie, Hykieopuie 1 anekTpodure.

Teopust crTpoeHMs opraHuueckux coeauHeHuid A.M. bytinepoBa U cOBpeMEHHbIE
MIPEICTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HaUEHHE TEOPUU CTPOCHHUSI OPraHUYECKUX COCAUHEHUN.
MornexymsipHble M CTpYKTypHBIe (opmynbl. CTpyKTypHblEe (DOpPMYJbl Ppa3IMUHBIX BUIOB:
pasBépHyTas, COKpau€HHas, ckenerHas. M3omepusa. Buuabl wusomepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBIE A(PQPEKThl B MOJIEKYJIaX OPraHMYECKUX COEAMHEHUN
(MHIYKTUBHBINA U ME30MEPHBIHN () PEeKTHI).

[pencraBnenne o kinaccupukanum opraHnvIeckux BemecTs. [loHsaTHe 0 QYHKIMOHATEHON
rpynne. I'omonorus. I'omonorunueckue psaael. CuctemaTuueckas HOMEHKIIATYpa OpraHMYeCKHX
coequnenuit (IUPAC) u TpuBHaibHble Ha3BaHUS OT/IEIBHBIX MPEACTaBUTEICH.

OcoOenHocT M KjaccupuKalusg  OpraHudyeckux  peakuuil.  OKucIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUHA B OPraHUYECKON XUMHHU.

OKCHEpUMEHTAJIbHBIE METO/bl M3YYEHHUsl BELIECTB M UX NPEBPALLEHUI: 03HAKOMJIEHHE C
o0Opa3LaMu OpraHn4ecKuX BELIECTB U MaTepUallaMHd Ha WX OCHOBE, OIbITHI IO IPEBPAIICHUIO
OpPraHMYeCKUX BEIECTB IpU HarpeBaHuu (MJIaBjieHUe, OOYIJIMBaHME W TOPEHHuE),
KOHCTPYMPOBAaHUE MOJEIEH MOJIEKYJ OpraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Aunkanbl. 'omonoruyeckuii psj aakaHoB, oOmas GopMysa, HOMEHKIATypa U H30MEpHs.
DJIEeKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHE MOJNEKY/ alKaHOB, SP>-THOPHAM3AIMS ATOMHBIX
opbOuranei yriepona, 6-cBsi3b. OU3nuecKue CBOMCTBA alKaHOB.

XUMUYECKUE CBOWCTBA AJIKAHOB: PEAKLMU 3aMELICHMsI, N30MEpU3aLUU, JETUIPUPOBAHMS,
LUMKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. IlpeacraBieHune o MexaHM3ME peaklUuid
PaavKaNIbHOIO 3aMELICHMS.

Haxoxxaenue B npuponae. CriocoObl MOTy4eHHs U IPUMEHEHUE aJIKaHOB.

Huxnoankansl. O6mast hopmyna, HOMEHKIaTypa U uzoMepusi. OcCOOEHHOCTH CTPOCHUS U
XMMHUYECKHX CBOWCTB MasbIX (ILMKJIONPOIAH, LMKIOOYyTaH) M OOBIYHBIX (IMKJIONEHTAaH,
IIUKJIOTEKCaH) NUKI0aIKaHOB. CrIOCOOBI OTYYEHHUS ¥ IPUMEHEHHE UKII0ATKAHOB.

Ankensl. ['oMoorudeckuii psi ankeHoB, o0mias ¢popMyra, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOpHIM3aIis aTOMHBIX OpOHTaseil
yriaepoaa, o- U n-cBsizu. CTpyKTypHas U reoMeTpuydeckast (uc-tpaHc-) usomepus. duznueckue
CBOMCTBA aJKEHOB. XHMMHMYECKHE CBOWCTBA: PEAaKUMHM IPUCOCIMHEHUS, 3aMEIIECHUS B O-
IIOJIOKEHUE TPU JBOWHOW CBSA3HM, NOJMMEpHU3aluu U OkucieHus. lIpaBuiio MapKoBHHKOBA.
KauecTBenHble peakiiuu Ha ABOMHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHNE AJIKEHOB.



Ankanuensl.  Knaccugpukanmuss — ankagueHoB — (CONpsDKEHHBIE,  M3OJMPOBAHHBIE,
Kymyauposannvie). OCOOCHHOCTH  DIIEKTPOHHOTO CTPOCHHST W XHMHUYECKHX  CBOWCTB
CONPSDKEHHBIX JOUEHOB, 1,2- u 1,4-npucoeaunenue. llomumepusamus CONpsKEHHBIX TUEHOB.
CriocoObI nostyyeHHs U IPUMEHEHUE alIKaIHEeHOB.

Anxunbl. ['oMomoruueckuil psiji amkuHOB, OO0IIas GopMylia, HOMEHKJIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJIKMHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneii yriepona. Puznyeckue CBONCTBA aJIKUHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MPUCOEIUHEHMSI, AUMEPU3allUd U TpUMEpU3aluy, OKUcieHus. KucinoTHble cBOMCTBA alKHMHOB,
MMEIOIUX KOHIEBYIO TPOWMHYIO CBsi3b. KauecTBeHHBbIE peakIi Ha TPOHHYIO CBA3b. CriocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKMHOB.

Apomatrdeckue yrieBoaopoas! (apeHsl). ['omomornueckuii psii apeHoB, oo1ast opmyia,
HOMEHKJIATypa ¥ U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBl OeH307a.
@dusnyecKkrue CBONCTBA apeHOB. XUMHUYECKUE CBOMCTBAa O€H30Ja W €ro roOMOJIOTOB: PEaKIMH
3aMelleHus: B OC€H30JIbHOM KOJIBIE M YIJIEBOJOPOJHOM paJuKaie, peakiUu MPUCOCAUHEHUS,
OKHCJICHHE ToMoJioroB Oensona. IlpeacraBnenne 06 OpUEHTHPYIOUIEM JIEHCTBUU 3aMECTUTENEH
B OCH30JIbHOM KOJIbIIE Ha NpPUMEpE AJKUIbHBIX PaJAMKAIOB, KapOOKCUIbHOM, TUAPOKCUIBHOMH,
aMUHO- U HUTPOTPYMIMBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[onumepuzamust  ctupona.  CrnocoObl  MONMyYeHUsT M NPUMEHEHHE  apOMaTHUYECKUX
yTJ1€BOJIOPO/IOB.

[pupoansiii ra3. [lonyrHeie HedTsHBIE ra3el. HedTs u e€ mpoucxoxxaenue. KameHHbIi
yroib ¥ TPOIYKTH ero mnepepadorku. CrocoObl mepepadOTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHYeCKUH, KaTaIUTUYECKHi), pudopmunr, nuponus. [IpoaykTsel mepepaboTku HepTH, UX
MIPUMEHEHHE B IPOMBIIIIJICHHOCTH U B OBITY.

'enetnueckas cBA3b MEXKAY pa3InYHBIMU KJIACCAaMU YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHNPOU3BOIHBIX YIIIEBOAOPOIOB. Peakiuu 3amerieHus
raJJIoreHa Ha TUAPOKCOTPYNIly, HUTPOTPYIIy, LHMAHOTPYIIy, aMuHorpymmy. J[leiictBue Ha
TaJIOTeHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrOo pacTBopa wEnoun. B3aumopeiictBue
JUTaNIOTEHANIKAaHOB C MarHueM M LIUHKOM. [IOHSTHE O METalJIOOpraHUYeCKUX COSTUHEHHSX.
Hcnonb30BaHue TaloOT€HIPOM3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHHKE M IpPH CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX [PEBPALLEHUI: H3y4YEHHE
(¢u3MUecKUx  CBOMCTB  YIVIEBOAOPOJIOB  (pPacTBOPUMOCTh),  KAa4E€CTBEHHBIX  peaklui
YIJIEBOJIOPOAOB Pa3IMYHBIX KiIaccoB (oOeciBeurBaHWE OPOMHOI WIIM HMOJHOW BOJIbI, pacTBOpa
IIepMaHraHaTa Kajus, B3auUMOJCHCTBHE AalLETWIEHAa C aMMHAuHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApYXEHHUE Yriepojia U BOJOpPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyUYeHUE HTHIIEHA W H3y4YeHHE €ro CBOICTB, O3HaKoMJieHHEe C Koyuekuusamu «HedTe» u
«Yromb», ¢ oOpa3uamMu IJIacTMacc, KaydyyKOB M DPE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YTJ€BOJIOPOOB U TaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kuciiopoaconep:xkaimue opranudeckue coeJMHeHHS.

[IpenensHble opHOaTOMHblE cnupThl. CTpoeHHE MoOJIeKyl (Ha MpUMEpe METaHoja U
ataHosa). ['omonornueckmii ps, odmas ¢popmMmyna, H30MepHsi, HOMEHKIATypa U KilacCHU(pUKAIIHS.
@u3nyecKue CBOMCTBA MPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BoIopoaHble CBA3M MEXIY
MOJIEKYJIaMH  CIIUPTOB. XUMHUYECKHE CBOWCTBA: pEaKIUM 3aMEIIEHus, JeruapaTaiui,
OKHCJICHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOPraHUYeCKUMHU KucioTamu. KauecTBenHas
peakuus Ha OJHOATOMHbIE cIUPTHI. JleiicTBHE 3TaHOIAa M METaHOJA Ha OpPraHM3M YeJIOBEKa.
CriocoOblI 1osTy4eHus: ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upbl, HOMEHKIaTypa U nzomepusi. OcoOEHHOCTH (PU3UYECKUX M XMMHUYECKHX
CBOMCTB.

MHoOroatoMHble CHOUPTHI — ATHJICHTJIMKONb U IIHLIEpUH. DPU3NYECKHE U XUMHUYECKHE
CBOMCTBA: pEaklUMH 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHUYEeCKUMU M HEOPraHMYECKUMU
KHMCJIOTaMU, KaueCTBEHHAsl peaklids Ha MHOrOaTOMHbIE crupThl. IlpencraBnenne o MexaHu3Me
peakuuii HykieopuiIbHOro 3amernienus. JleiictBue Ha opranu3m uenoBeka. CriocoObl MOTyueHus
Y IPUMEHEHUE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE BJIMSIHHE THJIPOKCOTPYIIBI U O€H30JIBHOTO SApa.
Ousznueckue cBoiicTBa (eHona. OcCOOEHHOCTH XMMHUYECKUX CBOHCTB (heHoma. KadecTBeHHbIE
peakiuu Ha Qenon. Tokcuunocts ¢enona. CrnocoObl MOMy4YeHUS M MpHUMEHEHHe (eHoa.
®denondopmanbaeTHIHAsS CMOJIA.

KapOoHunpHble COEAMHEHUS — QIbJICTUIBl M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOU Tpymmbl. ['oMosiornyeckue psjabl ajabAEeTHUAOB M KETOHOB, odOmias ¢opMmyia,
M30MepHsl U HOMEHKJIaTtypa. PHU3WYecKue CBONCTBA albJErHI0B U KETOHOB. XHMMHYECKUE
CBOMCTBA aNIbJETHJOB M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE allbJeruioB,
KauecTBEHHbIE peakuuu Ha anbjerujbl. CrocoObl MOydeHUs U NPUMEHEHHE ajbJETUAOB U
KETOHOB.

OHOOCHOBHBIE IpeeNbHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYJ
KapOOHOBBIX KHCTOT. M3oMepus u HOMeHKIaTypa. Dusmyeckne CBONCTBA OJHOOCHOBHBIX
MpeleNbHBIX KapOOHOBBIX KHCIOT. BOAOpOAHBIE CBS3M MEXIY MOJEKYyJIaMH KapOOHOBBIX
KHCJIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, peakis 3TepU(HUKAINU, PEakuu ¢
y4acTHEM YTJIIEBOJOPOAHOr0 pagukaia. OcOOEHHOCTH CBOWCTB MypaBbHUHON KUCIOTHL. [loHsTHE
0 TMPOU3BOHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX 3(pupax. MHOroo6pasue kapOOHOBBIX KHCIOT.
OCOOCHHOCTH CBOWMCTB HEMpPEICIBHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTCapUHOBAs, MaJIbMUTUHOBAs, OJICMHOBAS, JUHOAEBAsA, JUHONEH08as KUCIAOTHL. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonoruyeckuit psig, obuas Gopmyna, u3omMepus U HOMEHKIATYpA.
®u3znuecKue U XUMUUYECKUE CBOMCTBA: TUAPOJIM3 B KMCIION U ILEIIOYHOM Cpeae.

Kupsel. Ctpoenune, ¢pu3ndecKkue U XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJU3 B KHUCIOHW U
1esoyHoi cpeae. OCOOEHHOCTH CBOWCTB JKUPOB, COAEPIKALIMX OCTATKU HETIPEIEIbHBIX KUPHBIX
KUCHOT. JKupsl B IpUPOIE.

MpbLu1a KaK COJTU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmast xapakrtepucTuka yrieBojnoB. Kiaccudukanus yrieBogoB (MOHO-, IH- U
nonrcaxapuabsl). MoHocaxapubl: TJIOK03a, (DpyKTO3a, TalakTo3a, pubdo3a, Ie30KCupudo03a.
®duznueckue CBOWCTBA M HaxoxiaeHue B mnpupone. dorocuHte3. XuMHYECKHE CBOMCTBA
[JIFOKO3bl:  PEaKIMU C Y4YaCTUEM CHHUPTOBBIX M albJCTUIHON TIpyHN, CIUPTOBOE U
MOJIOUHOKHCTIO€e OposkeHue. IlpuMeHeHue TIII0OKO3bl, €€ 3HAY€HHE B IHKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuael: caxapo3a, MajabTO3a M JakTo3a. BoccraHaBnuBamoniye u
HEBOCCTAHABJIMBAIOIIME Jucaxapuabl. 'maponus nucaxapunoB. Haxoxzaenwe B mnpupoje u
npuMmenenue. [lomucaxapuipl: Kpaxmall, TNIMKOTeH M Ieiunoio3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMmaja, TIJIMKOT€Ha M UeUoN0o3bl. (DuU3MuecKue CBOWCTBA Kpaxmania U UEJUIIOJIO3bL.
XUMUYECKUE CBOMCTBA Kpaxmala: TMApPOJIN3, KaUeCTBEHHAs] peakius ¢ MOAOM. XHMHUYECKUE
CBOICTBA 1EJITIOI03bI: THAPOIIU3, MoIydeHue 3(pupoB 1esto03bl. [loHsTHe 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



OKCIEpUMEHTAJIBHBIE METOJIbl M3YUEHUS BEILECTB M MX NPEBpAIICHUN: PaCTBOPUMOCTD
pa3IUYHBIX CHUPTOB B BOJE, B3aUMOJAEHCTBHE 3TaHONA C HATPUEM, OKHUCIEHHE 3THUIIOBOTO
cnupTa B ajbJeTuj Ha pacKajJ€HHOM METHOW NPOBOJIOKE, OKHCJICHHE HTHJIOBOIO CIHPTa
JTUXPOMATOM KaJiusi (BO3MOXHO HCIIOJIb30BAHKUE BHJICOMATEPUAIIOB), KAUECTBEHHBIC PEAKIIMU Ha
anbaerunsl (¢ ruapokcunom auammuncepeopa(l) u rugpoxcunom Meau(ll)), peaxkus rounepuna
¢ runpokcunom meau(ll), xumuyeckue cBOCTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOICHCTBHE
pactBopa TI0K03bl ¢ ruapokcunom Meau(ll), B3aumopaeiicTBue kpaxmana ¢ HMOAOM, pEIICHUE
AKCIIEPUMEHTANIBHBIX 337a4 10 TeMaM «CrupThl ¥ GpeHonbl», «Kap6oHoBble KuCI0ThL. Cl0XKHbBIE
aupb.

A3oTcoaep:kamye OpraHn4yecKue CoOeJNHEeHUsl.

AMUHBI — OpraHuYecKkhe MpOH3BOJHbIE ammHuaka. Kiaccuduxamuss amMHHOB:
anupaTUuecKue U apoMaTUYeCKHe; MePBUYHbIC, BTOPUUHBIE U TpeTU4Hble. CTpPOCHHUE MOJIEKY,
obmas ¢opmyna, usomepusi, HOMEHKIaTypa U (PU3NYECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
anudaTUYeCcKUX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUJIUPOBAHUE, B3aMMOJCIHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KucaoTol. Conu aKUJIaMMOHHS.

AHWINMH — NpeJCTaBUTENb AMUHOB apoMaTuyeckoro psaa. Ctpoenue anwinHa. BzaumHoe
BJIMSIHUE TPYII aTOMOB B MouieKyine aHuiauHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.
KauectBennble peakiuu Ha aHWIHMH. CrocoObl MOJMydyeHHs U MpPUMEHEHHE anu(paTHYeCKUX
amuHOB. [loyueHnue aHuiMHa U3 HUTPOOEH301a.

AwmuHokucnorel. HomeHxiatypa u  uszomepus. OTOenbHblE TNPEACTABUTENH  O-
AMHHOKHUCJIOT: TJIMIMH, ajnaHuH. PU3nYecKue CBOWCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aMQpOTEepHBIX OPraHMYECKUX COCAMHEHUN, peakius MOJUKOHACHCAIINH,
oOpa3oBaHue MENTUAHOHN CBs3U. bruosnornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M THAPOIIU3
MENTUIOB.

benku kax npupogusie monuMmepsl. llepBuyHasi, BTOpUYHAsi M TpETHUYHAs CTPYKTypa
0enkoB. XUMHUUECKHUE CBOMCTBAa OEJKOB: TMIPOJIN3, ACHATYpalus, KaUeCTBEHHBIC PEaKIH Ha
OeJIKH.

DKCHepUMEHTaNbHbIE METOAbl W3YYEHHS BEIIECTB M HUX IMPEeBpAIICHHUIl: pacTBOpPEHUE
OENKOB B BOJE, JI€HATypalusl OCIKOB MPU HarpeBaHWH, IIBETHBIC PEaKIMM HA OENKHU, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7ad [0 TeMaM <«A30TCOJAepKalllie OPraHUYECKHE COETUHEHUS» U
«Pacro3HaBaHue OpraHMYECKUX COCIUHEHUI.

Bbicokomouieky isipHble COeJUHEHMS .

OcCHOBHbBIE TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb IIOJMMEpHU3aLUM, CPEOHSAs MOJEeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MOJTUKOHIEHCAIHSL.

[TonumepHsbie MaTepHabl. [Tnactmacchl (monu3TUIICH, MOJIUTIPOTTUIICH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOIT, MOJIMMETHIIMETAKPHUIIAT, MOTMKapOOHATHI,
MOJIMATHIIEHTEpePTanaT). Y THIN3auus U nepepadboTka MIacTuKa.

DnacToMephl: HAaTypaslbHBIM  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbBIE (XJIOIMOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Monumepsl  crenuanbHOrO  Ha3Ha4deHUs  (TEQIIOH, KeBIap, AJIEKTPOIPOBOJISIINE
MOJIMMEPBI, OMopasyiaraeMble TIOJTUMEPHI).



DKCTepUMEHTANIbHBIE METO/bl M3yYCHHs BEIECTB U MX MPEBpAIICHUN: 03HAKOMJICHHE C
o0Opa3liaMu TPHUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, pEUICHHE
9KCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Pacro3HaBaHue IIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxaenne MoseKymsipHOH (OpMYIIbl OPraHHUECKOTO COSTUHEHHS TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKACHHE MOJEKYISIPHOW (OpMYIbl OpraHMYECKOro
coenuHeHUs 1O Macce (00BEMY) TPOIYKTOB CropaHHs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB peaKlMy U/UIN UCXOAHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOM (HOpMYJIIbI
OpPraHMYECKOr0 BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOHCTB WJIM CIIOCOOOB MONy4YEHUS,
OTIpeJIeIeHUE JIOJIU BBIXO/A MTPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBs3el MPH M3Y4YeHUU opranmdeckor xumuu B 10 kimacce
OCYILECTBIISIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W
MIOHSTH, TPUHATHIX B OTJEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyUYHBIC TOHSATHS: SIBICHHE, HAay4HBIH (aKT, TUMOTE3a, TEOPHs,
3aKOH, aHalIM3, CHHTE3, Kiaccudukauus, HaOJIOJEHUE, HW3MEpPEHUE, SKCIEPUMEHT, MOJEIIb,
MOJIETUPOBAHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJa, JHEPreTHYECKUU
YPOBEHB, BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHHWE BEIIEeCTBA, (PH3MYECKHE BEIWYHHBI,
€IMHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

Buonorus: kierka, opranm3M, dKocucTema, ouochepa, MeTaboIM3M, HACICACTBEHHOCTD,
aBTOTPO(MHBIA W TETepOTPOMHBIA THUI TUTAHUSA, OpoxeHue, (OTOCHHTE3, NbIXaHHE, OCKH,
YTIIEBOIbI, dKHUPHI, HYKICHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3Hble HCKOMaeMble, TOTIIHBO.

TexHonorus: NUILeBble MPOAYKThl, OCHOBBI PAIlMOHATILHOTO MUTAHUS, MOIOIIIME CPE/ICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KUIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XHMHH.

Atom. CocTaB aTOMHBIX siiep. XUMU4ecKui aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YMCIA. DHEPreTHMYECKWE YPOBHH M TOAYPOBHU. ATOMHBIE
opouramu. Kiaccudukarms XMMHYECKHX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
JJIEKTPOHOB IO ATOMHBIM OpPOUTANAM. OJEKTPOHHBIE KOH(UIYpallMM AaTOMOB 3JEMEHTOB
MEPBOr0—4YeTBEPTOr0 IMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(Urypay HOHOB. DJIEKTPOOTPULIATEILHOCTb.

Ilepnonnueckuin 3axkoH u llepuoguyeckas cucrema XMUMHYECKUX 3ieMeHTOB JI.U.
MenneneeBa. CBs3b IepUOAUYECKOro 3akoHa M Ilepuoauyeckoil CHUCTEMBI XHUMHUYECKUX
2JIEMEHTOB C COBPEMEHHOH TEOpHEl CTPOEHHs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHS CBOWCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM HPOCTBIX M CJIOXHBIX BELIECTB [0 TpyIIaM U
nepuojiaMm. 3HadueHue nepuoandeckoro 3akona /.M. Mengeneena.

Xumunyeckas CBsI3b. BBl XMMHMUECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJUIMUYECKAs.
MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBSI3M: OOMEHHBIM U JTOHOPHO-aKIETITOPHBIA. DHEPTHsI
u nnuHa cBa3u. [1omsapHOCTh, HAallpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBa3u. BonoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOJCHCTBUS.



BasleHTHOCTP ¥ BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpPbI
MOJIEKYJ1 C MX T€OMETPHUYECKHM CTPOECHHEM (Ha HpUMEpE COEAMHEHUH 3JEMEHTOB BTOPOTO
rnepuoa).

[IpeacraBienue o0 KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIUIEKCHOTO HOHAa:
KOMIUIEKCOOOpa3oBarTeib, JMraHAbl. 3HAuU€HHWE KOMIUIEKCHBIX coequHeHuil. Ilonstue o
KOOPJAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THUIBI KPUCTAILTMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[lonsitue o nucnepcHbix cucreMax. Mctuauble pacTBOpbl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrocoObl BBIpaXKEHUS KOHIIEHTPAIlMM PAcTBOPOB: MaccoBas JOJs BELIECTBAa B
pacTtBope, MOJsipHas  KOHUEHTpauus. HacellleHHble ¥ HEHaCBIIIEHHBIE  PAaCTBOPBHI,
pactBopuMOCTb. KpucTamnoruaparsi.

Knaccudukamnus u HOMEHKIATypa HEOPTAaHHMYECKUX BEIIECTB. TpHUBUAIBHBIC HA3BAHMS
OTJIEJIbHBIX MPEICTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMuMHYECKUX peakiiii B HEOPraHUYEeCKOH 1 OpraHnYecKOi XUMUH. 3aKOH
COXpaHEHUS MacChl BEIECTB; 3aKOH COXPAHCHHS W TMPEBPAICHUS DHEPTrUU MPU XUMHUUYECKHUX
peakuusax. TeraoBbie 3pPeKThl XUMHUUECKUX peakiuil. TepMoXuMudeckue ypaBHEHHS.

CKOpOCTh XUMHUYECKOM peaklny, e€ 3aBUCUMOCTb OT pa3ianyHbIX (akTopoB. ['oMOreHHbIE
Y TeTepOoreHHbIe peakiuu. KaTanns u Kkataan3aTopsl.

OOpatumble W HeoOpaTHMblE peakluh. XuMHUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHs. DakTOphl, BIMSIONIME HA TOJIOKEHHE XUMHUYECKOTO pPAaBHOBECHS:
TEMIIepaTypa, JaBJIECHUE M KOHLEHTpPAlUU BEIIECTB, y4acTBYIOWIMX B peakuuu. [IpuHnun Jle
[Tareinbe.

Onextponautnueckas auccouuanuss. CunbHble UM ciadble  AIeKTponuThl. CTeneHb
nucconuanuu. Cpena BOJIHBIX PacTBOPOB: KHCIIOTHAs, HEMTpasibHAs, LIejao4YHasd. Bogopoansii
noka3zatens (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro oOMeHa.

OKuCANTENbHO-BOCCTAHOBUTEbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHMST M BOCCTAHOBJIEHUs. BakHeWlue OKUCIUTENH U
BOCCTaHOBUTEIH. METOJ 2IEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHbIE METOABl M3YYEHHsI BEIIECTB M UX MPEBpALICHUMN: pa3IOKEHUE
MEPOKCHJAa BOJOPOJa B NPHUCYTCTBUM KaTaIU3aTOPa, MOJAEIHU KPUCTAUIMUECKHX PEIIETOK,
MIPOBEJIEHNE peaKkUUid HMOHHOrO OOMEHa, OIpeAeNieHue Cpeabl pPacTBOPOB C IMOMOUIbIO
WHAMKATOPOB, U3YUYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakluu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuueckas xummus.

[lonoxenue HemeramuoB B Ilepumonnueckoil cucreme XxuMuyeckux syemeHtoB JI.U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HX aroMmoB. Dusnyeckue CBOICTBA HEMETAJLIOB.
AmtoTponusi HeMeTauioB (Ha MpUMEpPe KUCIopoia, cepsl, hochopa u yriaeposa).

Bogopon. Tlonyuenue, gusndyeckue u XMMHUYECKHE CBOMCTBA: pEaklUU C METAUIAMH H
HEMETaJlaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['uapuabl. TOIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOIyYeHHs, (PU3UUEeCKHe U XUMUYECKUE
cBoicTBa. ['amoreHoBoopoAbl. BaxHelme KUCIOPOACOIEpKAIIUE COEAMHEHUS] TaJIOreHOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MONTY4YEeHUs rajgoreHoB. [IpuMeHeHne rajioreHoB u
HUX COEIUHEHUI.



Kucnopoxn, o3oH. JlaGopaTtopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJNyYEHUs KUCIOpPOJa.
dusnyeckue U XMMHMYECKHE CBOMCTBA W MpPUMEHEHHE KHUciIopoAa M o030Ha. Okcuiel H
MIEPOKCH/IBI.

Cepa. HaxoxxneHume B TpUPOJE, CIIOCOOBI MONYyYCHHUs, (U3MUECKHE U XUMHUYECKUE
cBoiictBa. CepoBogopon, cyabdpuasl. Oxcun cepbi(1V), oxcun cepsl(VI). Cepuucras u cepHas
KHCIOTHI U uX coiu. OcoOeHHOCTH CBOMCTB cepHOM KuCHOThL. llpumeHeHue cepbl u eé
COCIMHEHUM.

Azor. Haxoxmenwe B TpHUpPOAE, CHOCOOBI MOMydYeHHUs, (PU3NUECKHE W XHUMHUYECKHUE
cBoiictBa. AMMuak, HUTpUAbL. OKcuAbl a3oTa. A30THUCTasi U a30THAs KHUCJIOTHI M HMX COJIH.
OcobeHHOCTH CBOWCTB a30THOM KHUCHOTHI. [IpuMeHeHHe a30Ta U €ro CoelMHEHUH. A30THBIE
yIoOpeHusl.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOMy4eHUs, (PU3NUYECKUE U XUMHUUYECKUE
cBorictBa. Dochuast u dochun. Oxcuasl dochopa, dochopHas kuciora u e€ COJH.
[Ipumenenue pocdopa u ero coenuaeHuit. PochopHbIC YIOOPEHUS.

VYraepon, HaxoxaeHue B Ipupoae. AoTponHble Moaudukanuu. duszndyeckue u
XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepogom. Okcua yraepona(ll),
okcun yriepona(lV), yrompHas Kuciota W €€ CONHM. AKTHUBHPOBAaHHBIM YIoJib, aiCcOpOITHSI.
Oymnepensl, TrpadeH, yriepogHble HaHOTpYOKu. IlpumMeHeHHe TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COSAMHEHUN.

Kpemuuii. Haxoxxaenue B mpupoje, crnocoObl MOIydeHus, GU3NYecKue U XUMHUECKUe
cBoiictBa. Oxcupn kpemuusi(1V), kpeMHUEBas KMCIOTa, CUIMKAThl. [I[puMeHeHre KpeMHUs U €ro
coenuHeHuit. CTEK0, ero noxy4eHue, BUAbI CTeKIIA.

[onoxenue metasuioB B [lepuoanueckoil cucteMe XMMUYECKHX 3J1eMeHTOB. OCOOCHHOCTH
CTPOCHUS SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. O0mue Gru3nyeckre CBOWCTBA METAILIOB.
[Ipumenenue mMeTansioB B ObITY U TexHHKe. CIUIaBbl METAILJIOB.

DNEKTPOXUMHUYECKUI psii  HampspkeHuil MeTtayuioB. OOmme  crmocoObl  MOTyYeHHS
METaJUIOB: TUAPOMETAIITYPrUs, TUPOMETAILTYPIUs, ieKTpomeTautyprus. [lonsarue o koppo3uu
MeTaioB. CriocoObl 3alIUTH OT KOPPO3UH.

OOmas xapakrepuctrka MetayuioB |A-rpynnsl [lepuoanueckoil cUCTEMbl XMMHYECKHX
anemeHTOB. HaTpuit n xanuii: momydenue, pu3nueckrue U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaxkrtepuctuka MetamwioB ||A-rpymnsl [leproanueckoil cucTeMbl XUMUYECKHX
JJeMEeHTOB. Maruuii M Kanplui: TModydeHue, (u3Mdeckue U XHMHYECKHE CBOMCTBA,
MPUMEHEHHE MPOCTHIX BEIIECTB U UX COeTUHEHUH. KECTKOCTH BOJIbI M CIIOCOOBI €€ yCTpaHEHUs!.

ANOMUHMI: TIONTydyeHue, pU3NYecKue U XMMHYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIeCTBA M €ro coeAMHEHHH. AMGOTEepHBIE CBOWCTBA OKCHAA WU THAPOKCUAA AJTIOMUHUS,
THJIPOKCOKOMITIICKCHI aTFOMUHHMS.

OOmas xapakrepucThka MeTauioB NoOouHbIX mnoarpynn (Bb-rpymm) Ilepuoguueckoii
CHUCTEMBI XMMUYECKHX 3JIEMEHTOB.

Ou3nuecKkue U XUMUYECKHE CBOMCTBA XpoMa | ero coenuHeHud. OKCHIIBI U THIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U ITUXpPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[lony4yeHnue u mpuMeHEHHE XpOMa.

@usznueckue M XMMHMYECKHE CBOWCTBA MapraHiia M €ro COEIMHEHMH. Baxnenmmue
coenunenus mapranma(ll), mapranna(lV), mapranma(V1) u mapranna(VIl). [lepmanranat kanus,
€r0 OKUCIIUTENbHBIE CBOWCTBA.



du3znyuecKre U XMMUYECKHUEe CBOMCTBA )KeJie3a U ero coequHeHnd. OKCUIbl, THAPOKCHUIBI U
conu xkene3a(ll) u xeneza(lll). IlonmyueHune u npuMeHeHHE KeJe3a U ero CIIJIaBOB.

duznyeckue U XMMHYECKHUE CBOMCTBA Meau U e€ coenquHeHuil. [lonydyenne u npuMeHneHue
MEJIU U €€ COCITUHEHUM.

Hunk: momyyenne, Gpu3nyecKkrue M XUMUIECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUJIPOKCHJIA ITUHKA, THIPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne IMHKa U €r0 COSIMHEHUN.

DOKCIIEpPUMEHTAJIbHBIE METOJbl H3Yy4YEHHUsI BEHIECTB M MX TMPEBpALCHUN: H3yUCHHUE
00pa3IoB HEMETAJJIOB, TOpeHue cepbl, (ocdopa, xkenesza, MarHus B KHUCIOPOJIE, M3yUCHUE
KOJUIeKIIMM «MeTayuibl ¥ CIUIaBbl», B3aUMOJICHCTBUE ILEJIOYHBIX M IIEJIOYHO3EMENbHBIX
METaJJIOB C BOAOW (BO3MOYKHO HCIIOJIb30BAHHWE BUJIEOMATEPHANIOB), B3aUMOCICTBUE LIMHKA U
JKeJle3a C pacTBOPaMHU KHUCIIOT U I1IeJIoueil, KaueCTBeHHbIE peaKIIMi Ha HEOpraHM4ecKue aHUOHBHI,
KaTHUOH BOJIOPOJa U KATHOHBI METAIIJIOB, B3aUMOJIEMCTBUE THAPOKCUIOB AIIFOMUHUS U LIMHKA C
pacTBOpaMu KHUCJIOT U LIEJIOUEH, pellieHUe SKCIepUMEHTANIbHBIX 3a/1a4y 1o TeMaM «[ anoreHsm»,
«Cepa u e€ coequHEeHHs», «A30T 1 pochop U uX coeAMHEHU», «MeTauIbl IIaBHBIX HOATPYIID,
«MeTamisl MOOOYHBIX MOATPYIIID.

XUMHUS U )KU3Hb.

Ponp xumuu B obecrnieueHUN YCTOWYMBOTO pa3BUTHA desloBeuecTBa. [loHATHE 0 HAyUHBIX
MeTOoAax T[O3HAHUS M METOJOJIOTMM HAay4yHOro wuccieaoBaHus. HayuHble npuUHLUIBI
OpraHu3alui XUMHUYECKOr0 Mpou3BoACTBA. [IpOoMBIIITIeHHBIE CIOCOOBI MOJTYYEHUS! BayKHEHIIINX
BEILIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KHUCIIOThI, MeTaHoia). [IpomblinuieHHbIE
Croco0bl MOJIYYEHHUsS] METAVIOB U CIUIABOB. XMMHUYECKOE 3arpsA3HEHHE OKPY)KAIOIIEeH Cpelbl U
ero nocneactus. Posb xumun B 00ecrieyeH|H SHEPreTHIecKoi 6e30MacHOCTH.

Xumusi U 370poBbe uenioBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia wucmosb30BaHUs
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTHH MEIUIIMHBIL.

XUMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe 100aBKu. Pons xuMuu B o0ecrieueHun
MUILEBOM 0€30MMacHOCTH.

Kocmernueckne u mapgromepnsie cpenctBa. beitoBas xumus. IlpaBuna 6Ge3zomacHoro
WCIIOJIb30BaHUS MTPENapaToB OBLITOBOM XUMUH B IIOBCEHEBHOM KU3HU.

XUMUS B CTPOUTENILCTBE: BAXKHEHIIINE CTPOUTEILHBIC MaTepHAaIIbl (IIEMEHT, OETOH).

XuUMHS B CEBCKOM X03siicTBe. OpraHuvecKue 1 MUHEPAIbHBIC YIOOPECHHMS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMuka. MaTepuanbl
JUIst 37eKTpoHUKU. HaHnoTexHonoruu.

Pacuérnble 3amaun.

Pacuérel: Macchl BemiecTBa MM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYAaCTBYIOUIMX B pEaKlMU BEIIECTB, Macchl (00bEMa, KOIMUECTBA
BEIIECTBA) MPOJYKTOB PEAKIMU, €CIM OJHO U3 BEIIECTB MMEET MpHUMecH, Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIMHU, €CIU OJIHO M3 BEUIECTB JaHO B BUJE PacTBOpa C
onpeAeI€HHON MacCOBOW JI0JIEd pPacTBOPEHHOIO BEHIECTBA, MAaCCOBOM JOJM M MOJIAPHOU
KOHIIGHTPALlUM BEIIECTBA B PACTBOPE, JOJIM BbIXOJA MPOAYKTAa PEAKUHUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanu3zanus MeXmpeAMETHBIX CBSA3EH MpH U3ydeHHH OOIIEH M HeOpraHU4eCKOW XMMHUU B
11 kyacce oCyIeCTBIsIETCS Yepe3 MUCIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHATUM,
TaK U MOHATUHN, MPUHATHIX B OTIEJbHBIX MIPEIMETAaX €CTECTBEHHO-HAYYHOTO IMKIIA.



OO0mue ecTecTBEeHHO-HAayYyHbIe TIOHATHUS: SIBJICHHME, HAaydHBIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KIacCU(UKANUSA, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
9KCIIEPUMEHT, MOJICJIb, MOJICIIMPOBAHHE.

Odwuszuka: Marepusi, MHKPOMHUpP, MAaKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOIBI, PaJUOAKTHBHOCTh, MOJIEKYJIA, DHEPreTUYCCKUH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHME BCIIECTBA, HJCANBHBIA Ta3, (PUINYCCKUEC BEIUYHMHBI, CIMHHIIBI
M3MEpEeHUs, CKOPOCTh, YHEPTHs, Macca.

buonorusa: kneTka, opraHu3M, OHKOcHUcTeMa, Ouocdepa, MeTadoIW3M, MaKpo- U
MHUKPOAJIEMEHTBI, OCJIKH, >KUPBI, YIJICBOIbI, HYKJICHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

["eorpadus: MUHEPAJIBI, TOPHBIE TIOPOIBI, TTOJIE3HBIC HCKOMAeMbIE, TOTUINBO, PECYPCHI.

TexHonorus: XMMUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTEpUabl,
CEJIbCKOXO3SUCTBEHHOE TPOW3BOJCTBO, THINEBAas IPOMBIIIICHHOCTh, (hapMareBTuIecKas
MPOMBIIIIJICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHUX IpernapaTos, TIPOU3BOICTBO
KOHCprKLII/IOHHbIX MaTepI/IaHOB, 3J'I€KTp0HHaH HpOMLIH_UICHHOCTL, HAHOTCXHOJOTHUH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOIPAMMBI 110 XHMMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-AESTENBHOCTHBIM IOAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMS IpeaMeTa «XUMHUS» Ha YpPOBHE CPEIHEro oOLero o0pa3oBaHUS
BBIZICJICHBI CJICAYIONINE COCTABJISIONMINE: OCO3HAHNE O0YJAIOMUMUCS POCCUNUCKON TPaKIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPENEICHHIO;
HaJIW4YMEe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CIOCOOHOCTH  OOy4aromuxcs
PYKOBOJCTBOBATbCSI MPUHATHIMH B OOIECTBE MpaBWIAMM M HOPMamH MOBEJCHUS; HalU4ue
MIPaBOCO3HAHUS, SKOJIOTHYECKOHN KyIbTYphl; CHOCOOHOCTh CTaBUTh LIEJIU M CTPOUTDH >KU3HEHHBIE
IUJTaHBbI.

JIM4HOCTHBIE PEe3yAbTaThl OCBOCHUS IMpEeAMETa «XUMHUS» OTPa)karoT cPOPMUPOBAHHOCTD
OTIbITA MO3HABATEIBLHON U MPAKTHUECKOM JEATEIbHOCTH 00y4YaloMUXCs B MPOLIECCE pPeaan3aiun
00pa3oBaTeIbHON JACSATEIHLHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpEAMETa «XHUMHUS» OTpaxaroT c(HPOpMHUPOBAHHOCTH
OTIbITA MO3HABATEIBbHON U MPAKTUYECKOM JEATEIbHOCTH 00YYaIOUINXCs B IIPOIIECcCe pearn3aliu
00pa30BaTeNIbHO J1eATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS

OCO3HaHHA 00YYarOIMMUCA CBOMX KOHCTUTYLMOHHBIX IpaB U 00g3aHHOCTEHN, YBAKEHUS K
3aKOHY U MIPABOIOPSIIKY;

NpPEJCTAaBICHUS O COLHUAIBHBIX HOpMaxX M MpPaBUIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENLHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHn: yu4eOHbIX U IMO3HABATEIbHbIX 3a71a4, BHIIOJHEHUH XUMHUECKUX HKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHUBbBI, HAMEPEHUS, JJIOTUKY U apTyMEHTbI JPYTHX
IIPU aHATKM3€E PAa3IMYHBIX BUJIOB Y4eOHOH 1eSITeNbHOCTH;

2) IaTpHOTHYECKOI0 BOCIINTAHNS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OTEYECTBEHHOU
XUMHH;

YBa)XEHUS K IPOLECCY TBOPYECTBA B 00JIACTH TEOPUM U TMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHUS TOTO, YTO JAHHbIE HAyKH €CThb pEe3yNbTaT IJIUTEIbHBIX HaOIIOACHUMH,
KpPOMNOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX IOUCKOB, IOCTOSSHHOI'O TPYy/Ja YYEHBIX U IPAKTUKOB;

UHTEpeca M II03HABaTEJIbHBIX MOTHMBOB B TIOJYyYE€HUHM U TOCIEAYIOUIEM aHaju3e
uHGOpPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OT€UECTBEHHOW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO [TOBEICHMUS;

CHOCOOHOCTH OLIGHMBATh CHUTYalldM, CBSI3aHHBIE C XMMHUYECKUMHU SIBICHUAMH, U
IPUHUMATh OCO3HAaHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE IOBEACHHE U TOCTYNKH CBOUX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX U IPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbs:

NOHMMAaHMA LEHHOCTeH 310poBoro M Oe3omacHOro o0pas3a >KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS! K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;



coOmo/IeHusT MpaBuil 0€30MacHOro oOpalleHus] ¢ BEIECTBAMU B OBITY, MOBCEIHEBHOMN
KHU3HU, B TPYJIOBOM J€ATEIBHOCTH;

IOHUMaHMA LEHHOCTH NPaBWI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOI'O O€30I1aCHOTO
MIOBE/ICHUS B CUTYallUsAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS aJIKOTOoJIs,
HapKOTHKOB, KypeHHUsI);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHMKaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCJIEI0BAaTEIbCKOM J1eATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOM U JPYrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUM MPaKTUYECKUX 3a/lad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

UHTEpeca K MPaKTHYECKOMY HM3YYEHHUIO MpOo(eccHil pa3iinyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBAKEHMS K TPYAY, JIOASAM TPYAa U pe3yJbTaTaM TPyJ0BOH 1A TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIBHOM TPaeKTOpUM OOpa30BaHMA,
Oynyuieil nmpogeccun M peaau3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) 3K0/10rHYEeCKOro BOCIMTAHMS:

9KOJIOTHYECKH 11€71ecO00pa3HOro OTHOIIEHUS K MPHUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

NOHUMaHHUS IJI00AJIbHOTO XapaKTepa SKOJIOTMUYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpeibl;

0CO3HaHMsI HEOOXOIMMOCTH HUCIOIB30BAHUS JOCTHIKEHUN XMMHUU JUIsSL PELICHHUs BOIIPOCOB
PalMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

aKTUBHOTO HENpPUATUS JEHCTBUH, NMPUHOCSIIUX BpEI OKpYyKarolleld NpUpPOIHON cpene,
YMEHUSI TPOTHO3MPOBATH HEOJIArONMPHUATHBIE SKOJIOTHYECKHE MOCIEICTBHS IMpealpPUHUMACMbIX
JEHUCTBUN U MPENOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, IKOJOTHYECKOH KyJIbTYpbl, OIBITA
JEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS HMMH B
[I03HABATENBHOM, KOMMYHHUKAaTUBHOHN U COLIMATIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) IEeHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAayKH U
00I11eCTBEHHOM MPaKTHKH;

NOHUMaHUs CHENU(PUKH XUMHUM Kak HayKHd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
palMOHAIBHOI'O HAYYHOI'O MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpY’KaIoLIeM
MHpE KaK O €AUHCTBE IPHUPOJAbI M YEJIOBEKA, B MO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
perieHny npobiieM COXpaHEeHUs IPUPOJTHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHM JUIsl COBPEMEHHOW LMBWIM3ALMU: B €&
F'YMaHUCTHUYECKOW HAIIPABIEHHOCTH U Ba)KHOM pOJIM B CO3/1aHUU HOBOW 0asbl MaTepuaibHON
KYJIBTYpPBI, B PEIIEHUH IT100ATIBHBIX IPOOJIEM YCTOHUNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYecKOol, NHIIEBOM U HKOJOTHYECKOM O0e30macHOCTH, B Pa3BUTHHM  MEIUIIMHBL,
00eCTIeUeHNH YCIIOBHIA YCHEIIHOTO TPYJa U SKOJOTHYECKH KOM(POPTHOH KHU3HHU KAKIOTO YiICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHM: IIOHMMAaHMsI CYIIHOCTHM METOJOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh OJIy4aeMble 3HAHUS IS



aHanmM3a U OOBSICHEHMS SIBICHUI OKPYKAIOIIErO0 MHpa M MPOUCXOISIIUX B HEM W3MEHEHUH,
YMCHUA OCJIAaTh 000CHOBAaHHEIE 3aKIFOUYEHN Ha OCHOBE HAay4HBbIX q)aKTOB 1 UMCHOIITUXCA JaHHBIX
C IIEJIbIO MOJTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCO6HOCTI/I CaMOCTOATCIILHO HUCIIOJIb30BATh XUMUWYCCKUEC 3HAHUA JIS1 PCILICHUA HpOGHGM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

UHTEpeca K MO3HAHHUIO, UCCIICI0BATEIbCKOMN JIEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH 110 XHMHH B COOTBETCTBUM C JKH3HEHHBIMU
HOTPEOHOCTSIMH,

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbIXx cdepax mpodeccuoHanbHON
TeSITEITBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPAaMMBI IO XMUMHH Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHUs BKIFOYAIOT:

3HaUUMBIC HJs1 (POPMHUPOBAHHSI MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXIUCHUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYIHBIC TIOHATHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienn(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTRBO,
JHEprus, SABJICHHE, MPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHSs, HCCIICI0BaHNE, HAOIIOICHAES, U3MEPEHHE, SIKCIIEPHUMEHT U JIPYTHE);

YHUBEpCaIIbHbIE y4cOHbIC JEUCTBUS (To3HaBaTeIbHbBIC, KOMMYHHKATHBHBIC,
peryiaTuBHbIE), obecrmeuuBaronme QGOpMHUpOBAaHUE (PYHKIMOHATBHOH TPAMOTHOCTH U
COILIMAJILHOM KOMIIETCHIIMH 00YYarOIIHUXCS;

CIOCOOHOCTh  OOYYAIOUIMXCS ~ MCIONB30BaTh  OCBOCHHBIE  MEXAMCIUILTHHAPHBIC,
MHPOBO33PCHUYSCKAE 3HAHUS W YHUBEPCAIbHBIC Y4YeOHBIC EHCTBUS B TIO3HABATEIHHOW U
COILIMAJILHOM MIPAKTHKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSIMHU.

I[lo3naBaTebHBIE YHHBEPCAIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a3oBbIe JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENILHO (OPMYJIMPOBATh U AKTyaJM3UpOBaTh MNpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh LEN JeATCILHOCTH, 3ajaBas TapamMeTpbl W KPHUTEPUHU HX JOCTHIKCHHS,
COOTHOCUTD PE3YJIbTATBHI ACATCIBHOCTHU C TIOCTABJICHHBIMUA LCIIAMU;

HCIIOJIB30BAaTh IIPHU OCBOCHHUU 3HaHUHU HpI/IéMI)I JJOTUYECKOI'0O MBIINIJIICHUA: BBIACIATH
XapakTepHbIC TPU3HAKKM TIOHATHH H yCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIIOJIB30BAThH
COOTBCTCTBYIOIIUC NTOHATUA JJIA OG’[)?ICHGHI/ISI OTACJIBHBIX (baKTOB n HBHGHI/Iﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KpUTCPUU TJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHABIUBATh IPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXy U3YUa€MbIMU SIBICHUSIMH,

CTPOUTH JIOTHYCCKUC PaCCYKACHUA (I/IHIIYKTI/IBHLIG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

IMPUMCHATH B MPOLECCEC ITO3HAHUA HCIIOJB3YCMBIC B XMMHU CUMBOJIMYCCKUC (3HaKOBBI€)
MOJICJIH, TTPE0OPa30BBIBATH MOCIIBHBIC MTPECTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI) DJIEMEHTA,



XuMHueckas (opmyna, ypaBHEHHE XMMHYECKOM peaklMu — TpHU PEIIeHUH y4eOHBIX
MMO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, MPUMCHITh Ha3BaHHBIC MOJICIBHBIC TPEICTABICHHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUYECKUX PEaKIIUA.

2) 0a30BbIE HCCIEN0BATEIbCKUE TeHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUECKUX PEAKIINN;

dbopMynupoBaTh LEAM M 3aJauyd  HMCCIEIOBAaHMS, HCIOJb30BaTh IIOCTABICHHBIC U
CaMOCTOSITENIEHO C(pOpMYyTUpPOBaHHbBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
TSl POPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIFHOTO TUIAHUPOBAHUS M TPOBEACHHS YYCHHUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOJIOJATh 32 XOJIOM IPOIECcca, CaMOCTOSTENEHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJIETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIIeNOBaTeIbCKOW M MPOEKTHOM AesITeNbHOCTH,
MPOSIBJISATh CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB pELICHHUsS
MPAKTUIECKHX 33J]1a4, TPUMECHECHHUIO Pa3IMYHbIX METOIOB ITO3HAHUS.

3) paGora ¢ ungopmaumei:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHMKAX uHGOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTEpaTypa XHWMHYECKOTO COJICpKaHWs, CIpaBOYHBIE TocoOus, pecypchl HHTepHera),
aHAM3UPOBATh HWHGOPMAIIMIO Pa3NUYHBIX BUAOB H (OPM MPEACTABICHUS, KPUTHUYECKH
OLICHUBATH €€ TOCTOBEPHOCTH M HEMIPOTHBOPEUHBOCTH;

(dhopMynupoBaTh 3ampochl W MPUMEHITh pa3IUYHble METOAbl MPH IMOUCKE U OoTOOope
nH(popMannuy, HeOOXOAUMOMN IJIsl BEIOTHEHHs YI€OHBIX 3a71a4 ONPEEIEHHOTO THIIA;

pHOOpETaTh OMBIT WCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHUH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (popMy TpencTaBieHuss HHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIULbL, PUCYHKU U IPYTHUE);

UCIIONb30BaTh HAy4YHBIA S3BIK B KadyecTBE CpEACTBA MpU padOTe € XUMHYECKOU
uH(popManuel: TPUMEHSATh MEXKIpPEeAMETHbIe ((U3MUecCKHe U MaTeMaTHU4eCKHe) 3HaKu |
CHUMBOJIBI, (hOpMYITBI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCECKUE CPEACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

3a/1aBaTh BOMPOCHI IO CYILIECTBY 00CYX/IaeMOM TeMbI B XO/I€ JUAI0ra U/l JUCKYCCHH,
BbICKAa3bIBaTh UJCH, (1)OpMy.HI/IpOBaTI) CBOU MPEATIONKCHUA OTHOCUTCIIBHO BBITIOJIHCHUSA
MPEITIOKEHHOM 3a/1a4H;

BBICTYNaTh C IMpPE3eHTALMell pe3yabTaToOB MO3HABATEIbHOM AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOATCIIBHO WJIX COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XUMHYCCKOI'O
IKCTIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCIEJOBAHUIO CBONCTB HM3y4ae€MBIX BEIIECTB,
peanu3anuy y4eOHOTO NMpOeKTa, U (HOPMYIUPOBATH BBIBOJBI IO pe3yiabTaTaM MHpPOBEAEHHBIX
HCCIeI0OBaHU MyTEM COrjlacOBaHUs MO3ULUN B X0€ 00CYX/IeHUsI 1 OOMEHa MHEHHUSIMH.



PeryasiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE 1€/ CTBUSA:

CaMOCTOSITEIIEHO TIAHUPOBATh W OCYIICCTBISATH CBOIO TO3HABATCIIBHYIO JIEATEIHHOCTD,
ompenensss €€ Nl W 3aJa4d, KOHTPOJMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
IIpeaJaraeMblii aaropuT™M AEMCTBUNM IPU BBINOJIHEHUHU YYEOHBIX M MCCIIEIOBATENIbCKUX 3ajad,
BBIOMpPaTh Hanbosee F(HPEKTUBHBINA CIIOCOO MX PEIICHUs C YIETOM TOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHIX;

OCYIIECTBIISATH CAMOKOHTPOIIb JISSTEIbHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATbBI

IpenmMeTHBIE pe3y/bTaThl OCBOCHHS MPOrPaMMBI [0 XMMHUHU Ha yriiyOJIEHHOM ypOBHE Ha
YPOBHE CpeaHero o0miero o0pa3oBaHUs BKIIOYAOT crHenuduueckne s ydeOHOTo mpenMera
«XUMHUsSD» Hay4dHbIC 3HAHUS, YMEHUS M CIIOCOOBI JICHCTBHI MO OCBOCHUIO, MHTEPIPETALUN U
peoOpa30BaHUIO0 3HAHUM, BUBI ICATEIBHOCTH I10 MOJYYCHUIO HOBOTO 3HAHUS U MPUMCHEHUIO
3HAaHUU B PAa3INIHBIX y‘Ie6HBIX CUTyallusiaX, a TAaKKC B PCAJIbHBIX KH3HCHHBIX CHUTyalUAX,
CBSI3aHHBIX C XUMHEH. B mporpaMme 1Mo XMMHM HpPEJAMETHBIC PE3YJIbTaThl MPEICTABICHBI IO
roJiaM U3ydeHHS.

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMUs OTPaXKaloT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUI: O MECTE W 3HAYCHWH OPTaHUYECKOW XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POJH B 00ECTIeUeHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B
perieHn mpoOIeM IKOJIOTHUECKOM, IHEPreTUYSCKOW M THINEBON 0€30MacHOCTH, B Pa3BUTUU
MEIIUIIMHBI, CO3JaHUH HOBBIX MAaTEPUAJIOB, HOBBIX HMCTOYHHUKOB JHEPruu, B 0OECTICUCHUU
paIMOHATILHOTO MPHUPOIONONB30BaHUs, B (DOPMHUPOBAHUHM MUPOBO33PEHHUS M OOIIEH KYyIbTYpHI
YeJIOBEeKa, a TaKKe OHKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpee;

BJIAJICHUE CHUCTEMOW XHWMHMYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJATarouIue
MOHATHA — XUMHWUYECKHH DJIEMEHT, aToM, SAApPO M JJICKTPOHHAs 0007104YKa aToma, S-, p-, d-
aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHMS aTOMa, TMOPUIU3AIUS aTOMHBIX
opOuUTanel, MOH, MOJIEKYJIa, BAJICHTHOCTH, JJICKTPOOTPHIIATEIHLHOCTh, CTEIICHb OKHCIICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAash Macca, MOJISIPHBIM 0O0BEM, YIJIEpOAHBIM CKelNeT,
(GyHKIIMOHANBHAS TPYIMa, pagukai, CTPYKTypHble (Qopmyibl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYypHass W MPOCTPAHCTBEHHAs (TeoMETpHuYecKasi, ONTHUYEecKas),
M30MEpbI, FOMOJOTHYECKUI Ps, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- M a30TCOJEpIKaLIUe
OpraHWYECKHE COEAMHEHHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoanueckuii 3akoH JI. M. MeHneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpAaHEHUS M TPEBPAILCHUS DSHEPrUM MPU XUMUYECKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PCHUECKHE 3HAHWSA, JISKAIIWE B OCHOBE TOHMMAaHUS
NPUYMHHOCTY U CHCTEMHOCTH XUMHUYECKUX SIBICHHUI; NPEACTABICHUS O MEXaHU3Max
XUMUYECKUX pEaklUuid, TEPMOJUHAMMYECKMX W KHHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHWsA, O B3aMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJICKyJaxX (MHAYKTHBHBIN U
Me3oMepHbId 3¢ dekThl, opueHTanTsl | u |l pona); daxTomornyeckue cBeieHus O CBOWCTBAX,
COCTaBe, MOJyYCHUH B 0€30MaCHOM HCITOJIb30BAaHUU BAYKHEUIITNX OPraHUYECKHX BEIIECTB B OBITY



U TPAKTUYECKOH JeATeNbHOCTH 4YelloBeKa, OOIIMX Hay4YHbIX MPUHIMIAX XHUMHYECKOIO
MIPOM3BOJICTBA (HA MPUMEpPE MIPOU3BOCTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBIABISATH XapaKTepHbIC MPU3HAKY MOHATUH, YCTAaHABIUBAThH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKHX COCUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI:

UCTIOJIb30BaTh XUMHUUECKYIO CHMBOJIMKY JJIsSi COCTABJICHUSI MOJIEKYISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHNYeCKUX BELIECTB;

COCTaBISAITh ypaBHEHHUS XUMUYECKUX pEaKUuid © pacKpblBaTh UX CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX  PEAaKIUi IOCPEJCTBOM COCTABIECHUS 3JIEKTPOHHOTO
OanaHca ATHX peakUuid, peakiuii HOHHOrO oOMeHa IyTEM COCTaBJICHHMS HX IMOJHBIX H
COKpAIIIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJI OpPraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTPAllUM HX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAAJIC)KHOCTh U3YYCHHBIX OPTaHUYECKUX
BEILECTB 10 UX COCTaBY M CTPOCHUIO K ONpPEeIEHHOMY KJIacCy/TpyIle COeAMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cuctemarndeckor HomeHkIaType (IUPAC) m mpuBoaAUTh TpUBHAIBHBIC Ha3BaHHS
JUIS  OTACNBHBIX MPEJCTaBUTENCH OPraHMYECKUX BEIIECTB (STHJIEH, AUETHJICH, TOJYOI,
[NIMLEPUH, STUICHIJINKONb, (eHos, QopMmanpaerun, anetanbleruj, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAs, OJIEMHOBAas, MaJbMHUTHHOBAs KHUCIOTHI, TIJIHUIHH,
aJIaHWH, MAJIbT03a, (PPYKTO3a, aHWINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OpMUPOBAHHOCTh YMEHHUS OIPEACNATh BHUJ XUMHUYECKOW CBSI3U B OPraHMYECKHX
COEJMHEHUX (KOBaJICHTHAs! U MOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHSTH MOJOXCHHUS TEOPUH CTPOCHHUS OpPraHHMYECKUX
BeiectB A. M. bytnepoBa /uist 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCT, YMEHMH XapaKTepU30BaTb COCTaB, CTPOCHHUE, (UIUUYECKHE U
XMMHUYECKHE CBOMCTBA TUIIUYHBIX MPEACTABUTENCH Pa3INYHBIX KJIACCOB OPTaHUYECKUX BELIECTB
QJIKAaHOB, LUKJIOAJIKAHOB, aJKEHOB, AJIKaJUCHOB, AJKWHOB, apOMAaTHYECKHUX YTJIEBOJOPOOB,
CIIUPTOB, AJIbJIETHIOB, KETOHOB, KApOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUI U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YII€BOAOB (MOHO-, IU- U MOJIUCAXapU/IOB),
WLTIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKAY HHMH YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKHX PEaKIHi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX POpMYIT;

c(OPMHPOBAHHOCTh yMEHUS TOATBEPKIaTh HA KOHKPETHBIX IpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OpPraHMYECKHX COEAMHEHMH OT KPAaTHOCTU M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3HU), B3aUMHOT'O BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh yMEHHS XapaKTepPU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOTO ChIPhS
(HedTh, MpUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mMepepadoTKHM W NPAaKTHUECKOe MPUMEHEHHE
MIPOAYKTOB NepepadoTKH;

c(OPMHUPOBAHHOCTh BJIAJICHUS] CHCTEMOW 3HAaHUA O ECTeCTBEHHO-HAYYHBIX METOAax
MO3HAHUS — HaONIOICHUH, W3MEPEHUH, MOJEIUPOBAHUHU, OKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSTh OCHOBHBIC  ONEpAllid  MBICIUTEIHHOMN
NESTENbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMaTH3alUI0, BBISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H — JJIsl U3yUECHHUsI CBOWCTB BEILIECTB U XUMUYECKUX PEaKIuii;



c(OPMHPOBAHHOCTh YMEHUI1: BBISBIIATH B3aUMOCBSA3b XUMHUUECKUX 3HAHUH C MOHATUAMU U
MPEICTaBICHUSAMH JIPYTHX €CTECTBEHHO-HAy4YHBIX TIPEAMETOB [uii 0Oojiee OCO3HAHHOTO
MIOHUMaHHUS CYIIHOCTH MAaTepUalbHOrO €IMHCTBA MHUpPA, UCIOJIb30BATh CUCTEMHbBIE 3HAHUS IO
OpPTraHUYeCKON XUMHHM JJIsi OOBSICHEHUS] U TMPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHUW: TMPOBOJAUTH pacdy€Tbl IO XUMUYECKUM (opmynam u
YpaBHEHHUSAM XUMHUYECKUX pEaKIUil C HCIOJb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XAapAaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOpPOHBI:
pacuéThl MO0 HAXOXKJEHUI0O XUMUYECKOH (DOpPMYIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSM
XMMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, AaHAIM3UPOBATH U OLICHUBATH C MO3UIIUN
9KOJIOTUYECKOH 0€30MacHOCTH IOCHIEACTBUS OBITOBOH M MNPOM3BOJCTBEHHOH IEsTEIHLHOCTH
YEeJIOBEeKa, CBS3aHHOM C TEepepadOTKOM BEIIECTB, HWCIIONB30BATh IOJTYyYEHHBIC 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PELICHH MPOOJIeM B CUTYaLIUsAX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENFHO IUIAHUPOBATh U MPOBOJIUTH XUMHUECKUH
9KCIIEPUMEHT (ITOJIyY€HUE U U3yYEHUE CBOMCTB OPraHNYECKUX BEILECTB, KAUECTBEHHBIE pEaKLIUU
YIJIE€BOAOPOAOB PA3JIUYHBIX KIACCOB U KHUCJIOPOACOACPXKAIIMX OpPraHUYECKHX BEILECTB,
peleHre HKCHePUMEHTAJbHBIX 33Ja4 [0 pPACIO3HABAHUIO OPraHMYECKUX BEIECTB) C
coOntofeHreM TMpaBuwil 0€30MacHOro oOpalleHuss C  BellecTBaMU U JJAOOpaTOPHBIM
o0opynoBanuemM, (OpMYyIHpPOBATh II€Tb MCCIEIOBAHUSA, NMPEJICTABIATh B PasiIudHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

coOMI0IaTh MpPaBUiIa HKOJOTHMUYECKU IEJIeCO00pa3HOro MoBeAeHHS B OBITY U TPYAOBOM
NESATENBHOCTH B IIEJIAX COXPAHEHHUS] CBOETO 3J0POBbs, OKpPY)KAIOIIEH NPUPOJHOW Cpelspl U
JOCTH>KEHHS €€ YCTOMYMBOIO pa3BUTHSA;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO AEWCTBHSA HAa JKUBBIE OPraHU3MBI ONPEIEIEHHBIX
OpraHUYeCKUX BEUIECTB, MOHUMAas cMbIci oka3areis [TJIK;

aHANMM3UPOBATh  IEI€COO0Pa3HOCTh  NMPUMEHEHHs  OPraHMYeCKUX  BEUIeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3pE€HUSI COOTHOLICHHUS PHCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEJICHANIPABICHHBIA TMOUCK XUMHUYECKON
uHGOpPMAlMK B PA3IMYHBIX MCTOYHUKAX (HayyHas M yuyeOHO-HaydHas JHUTEpaTypa, CpelcTBa
MaccoBoil uH(popmauuu, VHTepHET W Apyrue), KpUTHUYECKH aHaJIU3UPOBAaTh XHMHUYECKYIO
nH(popMalnio, nepepadaThiBaTh €€ U HUCIOIB30BaTh B COOTBETCTBUU C MOCTABICHHON yueOHOU
3aJa4eil.

11 KUIIACC

[lpenmeTHble pe3ynbTaThl OCBO€HHA Kypca «OOmias W HeOpraHuyeckas XUMHS»
OTpaXkaroT:

c(OpMHUPOBAHHOCTh NPEJICTABICHHI: O MaTepHaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
U MO3HABAEMOCTHU SIBJICHUN NIPUPOJbI, O MECTE€ U 3HAYECHUM XMMHUHU B CUCTEME €CTECTBEHHBIX
HayK U e€ poiiu B 00ECIEYCHNH YCTOMYMBOTO Pa3BHUTHUS, B PEIICHUH MPOOJIEM 3KOJOTHUECKOM,
SHEPreTHYeCKOW U THUIIEeBOM 0E30MacHOCTH, B Pa3BUTHH MEAUILIMHBI, CO3JaHHUM HOBBIX
MaTepualioB,  HOBBIX  HCTOYHHUKOB  DSHEPruM, B  OOECIEYEHHWH  palMOHAIBLHOI'O
MIPUPOIOTIONB30BAHMSA, B (POPMHUPOBAHUN MUPOBO33PEHHSI U OOIIEH KYIbTYpPhI YEIOBEKA, a TAKKE
9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOI cpejie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJArarolne
MOHSTHS — XUMUYECKUHN 3JIEMEHT, aTOM, SIpO aTOMa, U30TOIIbI, FJIEKTPOHHAs 000JI04Ka aToMa, S-



, p-, d-aToMHBIe OpOWMTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aToma, THOpUIM3alIlus
ATOMHBIX OpOUWTaNe, HWOH, MOJEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTETCHBb
OKHUCJIGHUS, XHMHYECKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeTa/uInyeckas, BOJOpOJHAs),
KpUCTAJUIMYECKAsl pPEIIETKa, XUMUYECKAs PEaKIMs, PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAST ~ TUCCOIMAIIMSA, CTEMEeHb JIUCCOIMAIlMK, BOJOPOJHBIM  IOKa3aTelb,
OKUCJIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3((HEKT XMMHUECKON peakliu, CKOPOCTh XUMUYECKOM
peaKkIy, XUMHUYECKOE pPaBHOBECHE; TEOPUHM U 3aKOHBI (TEOPHUS  DIIEKTPOJIUTHUECKOU
JIyccolnyanuy, nepuoanyeckuid 3akon /.M. MeHneneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPaHEHUs M MPEBPAILEHUS SHEPrUU NPU XMMHUYECKUX PEaKLUMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JCHCTBYIOMIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKUE 3HAHHWA, JIEXKAIIMe B OCHOBE IMMOHUMAHUSI MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKHUX SIBIICHUM; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU BEIlIECTBA HAa ATOMHOM,
WOHHO-MOJICKYJISIPHOM ¥ HAJMOJIEKYJSIPHOM YpPOBHSX; TPEJICTAaBICHUSA O MEXaHU3Max
XUMUYECKUX pPEaKUUid, TEPMOAWHAMHYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, O XUMHUYECKOM paBHOBECHM, pPAcTBOpax M  JUCHEPCHBIX CHCTEMaX;
(haKTOJIOTHUECKUE CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJy4YeHUH W O€30MacCHOM HCIOJIb30BAHUU
BOXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW [EATEIHHOCTH YeJIOBEKa,
O0IIMX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO TPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHHIA: BBISIBIIATH XapaKTePHbBIE MPU3HAKU MMOHATHN, YCTAaHABIMBATH
HX B3aMMOCBSA3b, HUCIIOJIb30BAaTh COOTBETCTBYIOIIWE MOHSITHS MPU OMUCAHUM HEOPTaHUYECKHUX
BEILIECTB U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJHKY JUISI COCTABIICHUS
(dbopMynn BeIIECTB M YpaBHEHUN XHUMUYECKUX pPEaKlWd, CHUCTEMAaTHYECKYl0 HOMEHKIIATypy
(IJUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEENSATh BAJIEHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKIX
3JIEMEHTOB B COEAWHEHUSX, BUJI XMMHUYECKON CBsI3U (KOBaJEHTHAs, MOHHAs, METAJJIMYecKas,
BOJIOPOHAS ), THIT KPUCTATUICCKON PEeMETKH KOHKPETHOTO BEIIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCHMOCTH CBOMCTB BEUIECTB OT BHJA
XMUMHAYECKON CBSI3UM M TUMNA KPUCTAJUIMYECKOH perméTKku, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHuUs KOBAJIEHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHHMIA: KJIACCH(PHUIMPOBATh: HEOPraHMUYECKHE BEIIECTBA MO HX
COCTaBy, XUMHUYECKHE PEAKIMHU O PA3TUYHBIM MpU3HAKAM (YHUCIY U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3(QeKTy peakuuud, H3MEHEHUIO CTENEeHEeW OKUCICHHS 3JIEMEHTOB,
00paTHMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHE); CaMOCTOSTEIBHO BLIOMpATh OCHOBaHUS M
KpUTEpUH JJIsI KIacCU(PUKAITIN U3ydaeMbIX BEIIECTB U XUMHUECKUX PEaKIUii;

c(hOpMHUPOBAHHOCTh YMEHHUSI PpAaCKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. U.
MenzaeneeBa M JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB TMEpPBOro—4eTBEPTOro rmnepuoaoB llepuogmueckoit cuctemsr J.U.
MeHneneeBa, UCNONIb3ys MOHATHS «IHEPreTUYECKUE YPOBHMY», «IHEPre€TUUYECKHE MOIYPOBHMY,
«S-, p-, d-aToMHBIE OpOHUTAIN», «OCHOBHOE M BO30YXKIEHHOE DHEPIETHUECKUE COCTOSIHUS
aToMay; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX
COEIMHEeHUH 110 TiepuojaM U rpynnam Ilepuoanueckoit cucremsl Jl. 1. MenneneeBa, BaJieHTHbIE
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JIOUEK;



c(OpMUPOBAHHOCTh yYMEHHUH: XapaKTepU30BaTh (OMUCHIBATH) OOIUE XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIECTBOBAHHE TI'€HETUYECKOM CBS3H
M€Ky HEOPTaHMYECKUMU BEILIECTBAMMU C IIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKHUX
peaKLHii;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeCTBOM COCTABIICHUs AJIEKTPOHHOTO OajaHca 3TUX PEaKuil; peakiii HOHHOTO
oOMeHa MyTEM COCTaBICHHS HMX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpaBHEHW; peakuuit
TUAPOJIN3A; Peakuil KOMILIEKCOOOpa3oBaHUs (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB ILMHKAa U
AJTIOMHHHS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€TOM MX DSHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep H3MEHEHHS CKOpPOCTH
XUMHYECKON pEeaklu B 3aBUCHMOCTH OT Pa3jIHuYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHSI TOJ] BIUSHUEM BHEITHUX Bo3aencTBuid (mpuniun Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh XUMHUECKHUE PEAKINH, JeKallie B OCHOBE
MPOMBIIIJICHHOTO TIONYYEHUS] CEPHOW KHUCIOTHI, aMMHaKa, OOIIHe HAayYHbIE MPUHIUIIBI
XUMHUYECKHX IPOU3BOJACTB; II€JIECOOOPAa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BELIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUS PUCK-TIOH3a,;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHHI O METO/IaX HAYYHOTO IMO3HAHUS SBICHUN
MpUpoAbl — HaOJMIOJeHUE, HW3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT (peanbHBIi U
MBICJIEHHBIN), MCMOJb3YEMbIX B €CTECTBEHHBIX HAayKax, YMEHHUS NPUMEHSATh 3TH 3HAHUS NpPHU
SKCTIIEPUMEHTAIPHOM HCCJIEIOBAHUM BEIIECTB M JUISI OOBSICHEHUS XHUMHUYECKUX SBJICHHM,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM IESITEIBHOCTU YEJIOBEKA U B TIOBCEHEBHOM KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aMMOCBS3b XUMHUUECKHUX 3HAHUH C MOHITHIMH U
MPEICTABICHUSIMU  JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB s 0Oojee OCO3HaAaHHOIO
INOHUMAaHHUS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOJAUTH PACUYETHI: C HCIIOJIB30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» M «MOJISIpHAsl KOHLIEHTpALMs»; Macchl BellecTBa Wi 00bEéMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UIU 00BEMY OJJHOTO U3 YUACTBYIOUIUX B PEAKIUU
BEIIECTB; TEIJIOBOTO 3P eKTa peakiun; 3HAYCHHUS BOJOPOTHOIO TTOKA3aTeNsl PACTBOPOB KUCIOT
W IIeJoYeld ¢ M3BECTHON CTEMEHBIO JMCCOMMAIMH; Macchl (00BEMa, KOJWYECTBA BEIECTBA)
MPOAYKTa PEAKIMH, €CJIM OJHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE PAacTBOpa C ONpEAEIEHHOU
MaccoBOM J10J1e pacTBOPEHHOTO BEILIECTBA WIM JaHO B H30BITKE (MMEeT NpHUMECH); T0JU
BBIX0J1a MPOJYKTA Peakuu; 0O0bEMHBIX OTHOILIICHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIHHO IUIAHUPOBATh U MPOBOJUTH XUMUUYECKHIA
9KCIIEPUMEHT (MPOBEACHNUE peaKluii HOHHOIO0 OOMEHa, MOATBEPKIEHNUE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEACIICHHE CPEIbl PACTBOPOB BELIECTB C MOMOIIBIO HHANKATOPOB,
W3YYCHHE BIUSHUS Pa3INYHBIX (AaKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKINH, pEIIeHue
SKCIIEPUMEHTANIBHBIX 3a7au 1o Temam «Metamib» U «HemeTtannel») ¢ cobnrogeHneM mpaBuil
0e30macHOro oOpalleHust ¢ BeUIeCTBaMH U JabOpaTopHBIM 000pyHoBaHUEM, (POPMYITHPOBATH
LeNb WCCIEeNOBaHMS, TPEACTABIATh B pa3iMYHONM (opMe pe3ynbTaTbl HKCIEPUMEHTA,
AQHAJM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHUH: COOMIOAATh MPaBUIIA MOJIB30BAHUS XUMUYECKOW MOCYION U
1abopaToOpHBIM 000pYIOBaHHEM, OOpaIEHUsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKUX OIBITOB, HKOJOIMYECKH IIeJ1eCO00pa3HOro
MOBEJACHUSI B OBITY M TPYIOBOW [EATETHHOCTH B MEISAX COXPAHEHUS CBOETO 3J0POBBS,
OKpYKalolllell NPUPOIHOW Cpelbl M JNOCTHXKEHUS €€ yCTOMYMBOTO pa3BUTHS, OCO3HABATH



ONACHOCTh TOKCHYECKOI'0 JEHCTBHUS HA >KUBBIE OPraHU3MBI ONPENCIEHHBIX HEOPTraHUYECKHX
BEIIECTB, MOHUMas cMbIci nokazareis [TJIK;

c(OpMUPOBAHHOCTh YMEHHI: OCYLIECTBIIATH IICJICHANPABICHHBIH MOUCK XUMHYECKOU
uH(pOpMalU B Pa3IMYHBIX HCTOYHWKAX (HAaydyHass M y4yeOHO-Hay4yHas JTUTEepaTypa, CpeicTBa
MaccoBor uH(popmanuu, WHTEpHET W Jpyrue), KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nH(popMalnio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUM C IMOCTaBICHHOW yueOHOU
3a/1auen.
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Pa3pnen 2. Heopranumueckass Xumust
2.1 HemeTamisl 31
2.2 MeTauist 23
Hroro no pazgeny o4
Paznen 3. Xumus u :Ku3Hb
31 MeTtoap! T03HAHUS B XUMHAU. XUMHA U 9
' JKA3HD
Hroro no pazueny 9
OBLIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME 102 4 8







ITOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoianuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoTbI

IIpakTHyeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nugposble
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer 1 3HaUYECHHE OPraHUYECKON
XUMUH, TIPEICTABICHUE O MHOT000pa3uu
OPraHUYECKUX COCTUHCHUMN

DNEeKTPOHHOE CTPOCHUE aTOMa yriiepojia
(ocHOBHOE U BO30YKIIEHHOE COCTOSIHHUS).
BasienTHbIE BOBMOXXHOCTH aTOMa yriiepo/ia

XuMHUECKas CBSI3b B OPraHUUECKUX
COEeMHEHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAJIEHTHOM CBSI3U, CIIOCOOBI pa3pbiBa
CBsI3EH

Teopust cTpoeHUs1 OpraHUYECKUX
coequHeHuil A. M. bytieposa

Bunbl nzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (heKThl B MOJIEKYJIaX OPraHuYeCKUX
COEIMHEHUH

[IpeacraBnenue o kiaccuGUKaLUU U
cucremaruueckas HomeHkiatypa (IUPAC)
OpraHUYECKHX BEIIECTB

Knaccudukanus peakiuii B opraHudeckoi
XUMHHU




CucreMmarusanys U 00001eHre 3HAHUI 110
TEME

AJNKaHBI: TOMOJIOTHYECKHIA Psijl, 001mas
dbopMyna, HOMEHKIATypa U U30MEPHsI,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII

10

duznyeckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHue ankaHoB B IPUPO/IE.
CrniocoOblI Mosty4eHus: U IpUMEHEHUe
AJIKaHOB

12

Huknoankansl: odmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHHS U XUMUYECKUX CBOHCTB, CIIOCOOBI
MIOJTy9YEHUs ¥ IPIMEHEHHE

13

Pemenne pacy€THbIX 3a1a4 HA
ompesiesieHue MOJIEKYISIPHON (hOPMYIIbI
OpPraHWYEeCKOr0 BEIIECTBA 10 MaCCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOAAIINX B €ro
cocrtaB. CucTeMaTu3anys U 0000IICHHE
3HAHUM T10 TEME

14

AJIKEHBI: TOMOJIOTHUECKHIA psijl, 001as
dbopMyna, HOMEHKIIATypa, MEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CtpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

®u3nuecKkue 1 XUMHUECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA




CrniocoOblI MoTy4eHus: U IpUMEHEHUe

16
AJIKEHOB
[Ipaktuueckas padora Ne 1 o Teme

17 "ITosmyueHue 3TUIIEHA U U3YYEHHE €TI0
CBOMCTB"
Pemienue pacu€THbIx 3a1a4 Ha

18 OTIpeieJIeHNE MOJICKYIISIPHOI (popMyIIBI
OpraHMYECKOro BELIECTBA
AJKaJueHbl: CONpsKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJINPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHUS

20 XHUMHUUYECKUE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

21 CriocoOb! nostyyeHus 1 IpUMEHEHNE
aJIKaJNEeHOB
AJKWHBI: TOMOJIOTHYECKHHA Psifl, 001as

29 (bopmyna, HOMEHKIATypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(bu3uYecKre CBONCTBA

23 XUMUYECKUE CBOWCTBA aJIKUHOB

24 KayecTBeHHbIE peaklluy Ha TPOMHYIO CBA3b

o5 CriocoObI nostyyeHus 1 IpUMEHEHNE
AJIKMHOB

26 Pewmenue 3aga4: pac4€Tsl 10 YpaBHEHHIO
XUMHYECKOW pEaKLnn

97 Cucremaruzanus 1 00001IeHHE 3HAHUN IO
TeMe

28 ApEeHbI: TOMOJIOTUYECKUH I, o01Iast




dbopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30I1a U TOIyoJa, NX (U3HUYECKUE
CBOICTBa

XnMHU4JecKre CBOHCTBa ApPCHOB: PCAKIIMHU

29
3aMeIIeHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MPUCOETNHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMUYECKHUX CBOICTB
CTHpOJIa
Pemenue pacuérnbix 3a1ad Ha

32 oTpeieJIeHue MOJIEKYIIIPHON (pOpMYITbI
OpPraHUYECKOIo BellecTBa

33 CrniocoOblI osty4eHus: U IpUMeHEeHue
apeHoB

34 ['eHeTHuecKas CBSI3b MEXKY PA3INUHBIMU
KJIacCaMU YIJI€BOJOPOJIOB
Pacu€tbl o ypaBHEHUSIM XUMUYECKUX

35 peakiuii. Cucremarusaiust 1 00001IeHNEe
3HaHUH 110 TEME

36 [Tpupoanslii ra3. [Tomytasle HedTsAHBIE
rassl

37 KameHHBIi yroaps 1 IpOAgyKThI €ro
nepepaboTKu
Hed b 1 criocoOsl e€ nmepepaboTKy.

38 [TpumeHeHre MPOIyKTOB NIepepadboTKH

He(TH




39

['eHeTHYECKas CBA3b MEXKTY Pa3IUIHBIMHU
KJIaCCaMH YTJIEBOI0PO/IOB

40

["amoreHonpon3BOIHBIE YTIEBOIOPOIOB:
AIIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIleHus rajoreHa

41

JleiicTBuE 1IEI0OUECH Ha
rajJjoreHnpoun3BoiHbIe. B3anmonaencTeue
JIATAJIOT€HAJIKAHOB C MAarHUEM U [IMHKOM

42

Cucrematu3zaniys 1 0000IIeHIE 3HAHUN TIO
pazgeny "YrieBogopoasr"

43

KonTponbHas pabota no teme
"Vranesonopozas"

44

[penenbHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psijt, o0mas hopmyina,
CTPOCHHUE MOJIEKYII, H30MEPHSI,
HOMEHKJIaTypa, Kiaccuuranms,
buznueckue cBoicTBa

45

XuMudeckre cBOHCTBA IpCaACIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CriocoObI mosTydeHust 1 IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTsie a3¢upbl: HOMEHKIATypa U
HU30MepHs, 0OCOOCHHOCTH (QU3UUECKUX U
XUMHUYECKUX CBOWCTB

48

MHOroatoMHble CIUPTHI: ITHUIICHTIIUKOJIb U
TJIMLEPUH, UX QU3NYECKUE U XUMHYECKHe
CBOMCTBA

49

CrniocoOblI Mosty4eHus: U IpUMeHEeHUe




MHOI'0aTOMHBIX CIIUPTOB

@DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTa

51 XuMudeckue cBoiicTBa (heHoa

59 CrniocoOblI nosTy4eHus: ¥ IpUMeHEHne
dbenomna
[Tpaktuueckas padora Ne 2. Pemenue

53 HKCIEPUMEHTABHBIX 33/1a4 110 TeMe
"CrupThl ¥ peHoITb"

54 Cucrematu3zaniys U 00001IeHNE 3HAHUN IO
TeEMe
ANbJErubpl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHUE KapOOHUILHOM TPYIIIIBL;
FOMOJIOTHYECKHE Psijibl, 001mas hopmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 AnbJeruasl ¥ KeTOHBI: (PU3NUECKue
CBOICTBa; peakluy MPUCOEAUHEHUS

57 Peakuuu oxucieHus U KayeCTBEHHbIE
PEaKIyu anbIeTuI0B U KETOHOB

58 CriocoObI MOTy4eHUs adbACTHIOB U
KETOHOB
OaHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE

59 KHUCJIOTbI, 0OCOOEHHOCTU CTPOEHUS X
MOJIEKYJT

60 W3oMepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOIMCTBa

61 XHWMHYECKUE CBOMCTBA MTPEAEIIBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCI0Thl. MHOr0OOpa3ue kapOoOHOBBIX
KHUCJIOT

63

Oco0eHHOCTH CBOMCTB: HETIPEACIBHBIX U
apoOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BoICIIUX
KapOOHOBBIX KHUCIIOT

64

Ilonsatue o IMPOU3BOAHBIX Kap6OHOBI>IX
KHCJIOT

65

CrniocoObl osty4eHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHCIIOT

66

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN DAL,
oOmras hopMmyna, U3oMepusi u
HOMEHKJIaTypa

67

duznyeckre 1 XUMUYECKHE CBOMCTBA
3pHUpoB

68

Pemenue pacuéTHbIX 3aJa4: 10 YpaBHEHUIO
XUMHUYECKON peaKlny, Ha OIpeesIeHUE
MOJIEKYJISIPHOM (HOPMYIIBI OPTaHUIECKOTO
BELIECTBA

69

[TpakTrueckas padota Ne 3. Permenue
9KCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"Kap6onossie kucinotbl. CioxHbie 3Qupsb"

70

XKupsr: ctpoenue, pu3nUecKue u
XUMHUYECKHE CBONCTBA (THAPOIIN3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
CO/IepIKaIUX OCTATKH HEMPEASTbHBIX




YKUPHBIX KUCHOT. JXKupbl B mpupoje

Mpbiia Kak COJIM BBICIIIAX KapOOHOBBIX
KHCJIOT, UX MOIoIlee AecTrue. Ilonsatue o

72 CHHTETHUYECKHUX MOIOIIUX CPEACTBAX
(CMC)
['eHeTHYECKas CBSA3h YIIICBOJIOPOIOB U

73 KHCIIOPOJICOICPIKAIUX OPraHUICCKIX
BEIIICCTB

74 Pacu€Thl Mo ypaBHEHUSM XUMUYECKUX
peakuui

75 CuctemaTtuzanus 1 00001IeHNEe 3HAHHM 110
TeMe
OO1mas XxapaKTepHCTHKA YTIICBOJIOB U

76 KJ1accuuKaus yriieBoaoB (MOHO-, TH- U
MOJIMCaXapuIbl)

77 Monocaxapuasl: pusnyeckue cBoicTBa U
HAXOXICHHUE B TIPUPOJIC

78 [TpumMeHeHne TIIKO3bI, €€ 3HAUCHHE B
YKU3HEICATSIIBHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MaJibTo3a U

79 nakto3a. Haxoxnenue B npupojie u
MPUMEHEHUE AUCcaxapuI0B
[Tonucaxapuapl: CTpOSHHE MAaKPOMOJIEKYI,

80 du3nYecKre U XUMUICCKUE CBOWCTBA,
MPUMECHECHHE

81 [TorsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Peuienue pacueTHbIX 3a7a4 Ha

OMNpeaACJICHNUEC JOJH BbIXOAa IIPOAYKTA




p€akuuu OT TCOPETHIYECKU BO3ZMOKHOI'O

83

CucreMmarusaims 1 0000IeHre 3HAHUHN T10
pazneny

84

KonTponbHas pabota mo Teme
"Kucnopoacoaepxkaiiye opraHu4ecKue
coenuHeHusa"

85

AMUHBL: KTaccu(pUKaAIMs, CTPOCHHUE
MoJIeKy1, oOmiast popmyna, nzomepus,
HOMEHKJIaTypa U (pu3nvecKue cBoicTBa

86

XUMHYECKUE CBOMCTBA aTu(paTHIECKUX
aAMHUHOB

87

AHWINH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

88

CriocoObI mosTyueHus U IPUMEHEHNE
anudaTHIECKUX AMHHOB

89

AMMHOKHCIIOTHI: HOMEHKJIATypa U
u3zomepusi, husnyeckre CBOMCTRA.
OtnenbHbIE MPEICTABUTENH O
AMUHOKHCIIOT

90

XHUMHYECKHE CBOMCTBAa aMHHOKHCIIOT, MX
OMOJIOTMYECKOE 3HAUYEHUE AMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIN3 NENTUI0B

91

benku kak npupoIHbIe OIUMEDBI;
CTPYKTYpBbI O€IKOB

92

XHUMHYECKHUE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKINICCKUC
COCIHNHCHUS. H}’KJ'ICI/IHOBBIC KUCJIOTHI:
COCTaB, CTPOCHHUEC U Ouosorunyeckas POJIb




94

ITpaktrueckas padota Ne 4. Perenue
SKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
"A3oTCcoaepKaliie OpraHu4ecKue
coennHeHus"

95

[TpakTuueckas padorta Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33/Ja4 110 TEME
"Pacrio3HaBaHuEe OPraHUYECKUX
coenuHeHun"

96

KonTponbHas pabota mo Teme
"A3oTcoAepKaliiue OpraHuueCcKue
coequueHus"

97

OCHOBHBIC TTOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUN 1
METOAbI UX CUHTC3a —II0JIMMEPpHU3alUd U
INOJIMKOHACHCA A

98

[Tnactmaccel. YTuin3anus U nepepadoTka
IUIaCTUKA

99

DnacToMepsl: HATypalbHbINA
CHUHTETHYECKUE KaydyKu. Pe3una

100

Bonoxkhna: HaTypanibHbIE, ICKYCCTBEHHBIE,
cunrernyeckue. [lonumepsl cnenuaabHOTO
HA3HAYCHUS

101

[TpakTrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAJIBHBIX 3a/1a4 [0 TeMe
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH"

102

O060011eH1e U CUCTeMaTH3alIus
M3YYEHHOTO MaTepuaa 1o TemMe
"BricOKOMOIEKYISIpHBIE COEIMHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KIIACC

KonnuecTBo yacos DJIeKTPOHHbIE
Ne ara ngposbie
/i Tema ypoka Beero Kontpoabusie | IlpakTnuyeckue f/l[:’,yqennﬂ :)[5[()1;I;OB3TGJILHBI€
padoThI padoTbI pecypesi
1 Atom. CocTaB aTOMHBIX si7Iep. XUMUUECKUM 1
anemMeHT. M30Tomsl
5 CtpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHUCJIA
3 Knaccugukanns XuMHUUeCKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacrnipenenenue 371€KTpOHOB 10 ATOMHBIM 1
opOuTaIAM
OneKTpoHHbIE KOH(UTypaIli aTOMOB
) HJIEMEHTOB B OCHOBHOM U BO30Y>KAEHHOM 1
COCTOSIHUU
6 DNEeKTPOHHBIE KOH(PUTYypaLlUU HOHOB. 1
DNEeKTPOOTPUIIATETLHOCTD
Ilepnonnueckuii 3akoH u [lepnonnueckas
7 cucTeMa XUMHUUYeCKuX 3jemMenToB . 1. 1
MenneneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
IIPOCTBIX U CIOKHBIX BEIIECTB 10 TPYIIIaM U
nepuogam
9 CucreMaruzanys 1 0000IeHNE 3HAHUI 110 1




TEMC

10

Buasr xumudeckor cBI3u. MeXaHU3MBI
00pa3oBaHUsl KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexmoneKynsipHbie
B3aHMMOJICHCTBHS

11

BaneHTHOCTh 1 BaJleHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

12

HpeZ[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

14

BemmecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS. THIIBI
KPUCTAINIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
IIpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannorunpatet

16

CriocoObI BEIpaXEHUSI KOHIIEHTPAITUH
pacTBOpOB

17

Pemenue 3amau ¢ MCIIOJIL30BaHUEM ITOHSITHH
"MaccoBas 107151 paCTBOPEHHOTO BellecTna',
"MoJIsIpHast KOHIIEHTparus "

18

Knaccudukanus m HoMeHKIaTypa
HEOPraHUYEeCKUX BELIECTB

19

CucreMatuzanys U 0000IeHNE 3HAHUI 110
TEME




20

KontponbHas pabota mo temam "CTpoeHue
atoma. [leproanueckuii 3aKOH U
[lepuoamueckas cucTeMa XUMUIECKUX
anemeHnToB /. 1. Menneneesa", "CtpoeHue
BemecTBa. MHOrooOpasue BeriecTs"

21

Knaccudukamnus XuMruaecKux peakiiiii B
HEOPraHUYECKOW U OPraHU4YECKON XUMUH.
3aKOH COXpaHEHMs MACChI BEIIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLECHMS] SHEPTUU IpU
XUMUYECKUX PEAKIUAX

22

TemnoBsie 3 PEKTH XUMHUYECKUX PEAKITHI.
TepMOXUMHUYECKUE YPaBHEHUS

23

Brruncienus no YPaBHCHUSAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKopocTh XUMHUYECKOH peakiinu, eé
3aBHCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanu3 u karaimn3atopsl

25

I'omoreHnHbIe 1 TETCPOTCHHLIC PCAKIIUN

26

[Tpaktrueckas padorta Ne 1 mo teme
"BnustHue pa3nudHbIX PaKTOPOB HA
CKOPOCTb XUMUYECKOM peakuun"

27

OO6patuMble U HeOOpaTHUMbIE PEAKIIHUH.
XUMHYEeCKOe paBHOBECHE

28

[IpakTrueckas padora Ne 2 o Teme
"BnustHue pa3nuYHBIX (PaKTOPOB HA
I0JIO’)KEHNE XMMHYECKOTO paBHOBecHs"

29

DnexTponuTuyeckas aucconuaiys. CUIbHbIe
U ciabbie AMeKTPoauThl. CTeneHb




IUCCOLAAIINT

Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBOopoB. Bomopoansiii mokaszatens (pH)
pacTBopa

31 I'unponus coneit. Peakiuu, mpoTekaromiue B
pacTBOpax AMEKTPOIUTOB
[Tpaktudeckas padora Ne 3 o Teme

32 "XUMHUYECKUE peaKIy B pacTBOpax
AIIEKTPOJINTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE

33 peaknuu. BaxkHeWrie OKUCIUTETN 1
BOCCTaHOBUTEIH

34 MeToJ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOIU3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenue 3amay pa3auvHBIX THIIOB

38 Cucrematu3zanus 1 06001IeHNE 3HAHUM 110
teme "Xumuueckue peakuuu'

39 KonTtponbHas paboTa nmo Teme "XumMuieckue
peakuun"
[Tonoxenune Hemerauios B [lepuoandeckoit

40 CHUCTEME XUMUYECKHUX dieMeHTOB J]. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nueckue CBONCTBA HEMETAJIOB

41 Annotponus HEMETaUIoB (Ha IPUMEpE

KHCII0poJ1a, cephl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 XHMHUYECKHE CBOMCTBA. [ Mapu bl
["aymoreHbl: HaX0X/I€HUE B IPUPOJIE, CIIOCOOBI

43 NOJIy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa
l"anorenoBonopoasl. Baxxnenmue

44 KHCJIOPOJICOACPIKAIINE COSTUHECHUS
raJIor€HOB
JlaGopaTopHbIE€ U MPOMBIIUIEHHBIE CIIOCOOBI

45 MoJTy4eHus rasioreHoB. [I[puMenenue
rajoreHOB U UX COCIMHEHUI
[Tpaktuueckas pabora Ne 4. Pemenue

46 AKCIIEPUMEHTATBHBIX 33734 10 TEME
"T"anorensr"
Kucnopon: mabopatopusie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHUS,
¢du3nueckue U Xumuueckue cBoiicrsa. O30H.
IIpuMeHeHne Kuciaopoa U 030Ha

48 OKcuabl ¥ IEPOKCHUIBI

49 Pemenue 3a1a4 pa3inyHbIX TUIIOB
Cepa: HaxXoX/A€HUE B IPUPOJIE, CIIOCOObI

50 NOJy4YeHUs1, PU3NUECKUE U XUMUYECKHUE
CBOICTBA

51 CepoBoaopon, cyab(uast

59 Kucnoponcoznepxaiiue COeJUHEHUS CEPBL.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [TpakTrueckas padota Ne 5. Permenue

SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u




eé coequueHusa"

A30T: HaX0XXJCHHE B IIPUPOJIE, CIIOCOOBI

o4 MOJTy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa. AMMUAK, HUTPUIBI

55 Kucnoponconepxaiiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta M €ro COeAMHEHUH.
A30THBIE y10OpeHHS
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOODI

57 MOJTy4eHUs!, PU3MUCCKUE U XUMHUYECKHE
cBoiictBa. ®ocdunbl u pochun

58 Oxcunst pocdopa, hocopcoaepxkarnime
kucinoTsl. Conu pochopHOIl KUCTOTHI

59 [Tpumenenue dhocdopa u ero coenMHEHUIA.
dochopHbIe yIOOpeHHS
[Tpaktuueckas padora Ne 6. Perenue

60 AKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe "A30T U
dbochop u ux coenuHeHU"
Yraepoa: HaXoXKACHUE B IPUPO/IE,

61 aJJIOTPONHbIE MOU(DUKALUH; PU3HUECKUE U
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxkcupn yriepoaa(ll), oxcun yraepoga(lV),
yroJibHast KUCJIOTa U €€ COJu

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
KpemHuuii: HaxoxieHue B pUpoJie, CrocoObI

64 MoJTy4eHus!, GU3MUECCKUE U XUMHUYECKHE
CBONCTBA

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,




CHUJINKATbI

IIpumeHeHne KpeMHHUsSI U €T0 COCITMHEHHM.

06 CrekJio, €ro nojiy4eHue, BUbl CTEKIIA

67 Pemenwue 3a1ay pa3nuyHbIX TUIIOB

68 CucreMatuzanys U 0000IeHHNE 3HAHUI 110
teme "Hemerambr"

69 KonTponbhas pabora o teme "Hemeramibr"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHS OIMIMOOK
ITosoxenune mMeramios B [lepuoguyeckoin

71 CHUCTEME XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04eK aTOMOB METAJLIIOB

79 OO6mue ¢puznuecKue CBONCTBA METAIIOB.
[IpuMeHeHrEe METAIIIOB B OBITY M TEXHHUKE

73 Crnassl MeTaiioB. Kopposus MetanioB

74 Pemenuie 3a1a4 pa3nuyHbIX TUIIOB
DNEeKTPOXUMHUUECKHUH psij] HANIPSKEHUH

75 MeTaiuioB. O0IIMe CIocoObI MOTYIeHUs
METaJIOB
OO6m1as xapakTepucTuka MetamioB 1A-
rpymmnbl [leproanueckoit CuCTEMBI

76 XMMHUYECKHUX 3JIeMeHTOB. HaTpuii n kanuii:
noJrydeHue, PU3nIecKue i XUMHUICCKIE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U
UX COEIUHEHUMN

77 O6mas xapakrepuctuka metamuion l1A-

rpynnsl [leproandeckoit cuctemsl




XAMHYECKHUX 3JIEMEHTOB. Marauii u

KaJIBIIWIA: TTOTy4eHne, GU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78

KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUs

79

AnroMuHUN: ony4YeHue, Gu3nueckue u
XUMUYECKHAE CBOMCTBA, IPUMEHEHHE

80

AmdorepHbIe CBOMCTBA OKCHIA U
TUIPOKCU/IA AJTFOMUHUS,
I'MJIPOKCOKOMIUIEKCHI ATTFOMUHHUSA, UX
IIPUMEHEHNE

81

Pemienue 3aa4 pa3In4HbIX TUIIOB

82

[Tpaktuueckas padora Ne 7. Pemenue
HKCIEPUMEHTAJIBHBIX 3a1a4 10 TEME
"Mertasuisl TJIaBHBIX OArpymm"

83

OO6m1as xapakTepUCTUKa METAJIOB
no6ounbIX noarpynn (b-rpymm)
[leproanveckoii CHCTEMbI XMMUYECKUX
HIIEMEHTOB

84

PuU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
Y €r0 COEIMHEHHI, NX PUMEHEHHE

85

Baxnelimue coeMHEHUs Mapradia.
[Tepmanranat kayiusi, €ro OKUCIUTEIbHbBIC
CBOHCTBA

86

dusnyeckre U XUMHUUECKUE CBOMCTBA JKejle3a
u ero coeauneHun. llonyuenue u
MPUMEHEHHUE CIUIABOB Keje3a

87

dusnyeckre U XUMHUYECKHE CBOUCTBA MEIU U




e€ COeTMHCHMI, NX TPUMEHEHNE

dusnyeckre U XMMHUYECKHE CBOUCTBA [IMHKA

88 U €T0 COCTUHEHUH, UX IPIMEHEHHE.
I'MIpOKCOKOMILIEKCHI IUHKA
[TpaxkTrueckas paborta Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33134 10 TeMe
"MeTauisl TOOOYHBIX TTOATpyI"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

91 O060011eHe U CUCTeMAaTU3alHs U3YYEHHOTO
Marepuana no reme "Metamibr"

92 KonTponbnas pabora o teme "MeTtamist"”

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl,
KOPPEKIHS OMIHOOK
Posb xumMuu B 00ecrieyeHu yCTOHYHBOTO

94 pa3Butus yenoneuecTna. [lonarue o
Hay4YHBIX METOJAaX UCCIIEI0BAaHUS BELIECTB
HayuHble npUHIMITBI OpraHU3auu

95 XUMHUYECKOT0 MPOU3BO/ICTBA.
[IpomblinuieHHbIE CIOCOOBI MOTYYEHUS
Ba)XKHEUIINX BEIIESCTB

9% XHUMHYECKOE 3arpsI3HEHNE OKPYKaoIen
Cpelbl U ero MoCIeICTBUS

97 XWUMHS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpeACTBA

98 Xumust numy. Poiab xumMun B obecrieyeHun
MUIIEeBON 0€30MacHOCTH

99 KocmeTrnueckue u nappromepHbie cpecTBa.

briToBas xumusa




Xumus B CTPOUTENLCTBE. BaxkHelime

100 CTPOHTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepUaIbl
101 XWUMHS B CEITBCKOM XO35HCTBE. 1
OpraHuueckue 1 MUHEepaJIbHbIe y00peHHs
102 CucreMaruzanys 1 0000IIeHNE 3HAHUI 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJIUYECKOE OBECIHEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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