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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuyebHOro mnpeamera «XHMHUSA» COCTaBI€Ha B COOTBETCTBUU C
TpeOOBaHUSIMU K pe3ysibTaTaM oOCBOeHHUsl (enepanbHOl 00pa30BaTEIbHOM MPOTPAMMBbI
cpennero obmero o6OpasoBanus (POII COQO), mnpeacraBieHHbix B DenepanrbHOM
rocymapcTBeHHOM oOpasoBarenbHOM craHaapte COO, ¢ yuérom Konmenuuu npemnojaBaHUs
yueOHOTo mpeaMera «XuMus» B o0pa3oBaresbHBIX opranm3amusax Poccuiickoit @exepanuu,
pean3yoX OCHOBHbIE 00pa30BaTeIbHbIe MPOrPaMMBbl, U OCHOBHBIX MoJIOkeHUH «CTpareruu
pa3BuTHus BocnuTanus B Poccuiickoit @enepanuu Ha nepuoj 10 2025 roga» (Pacnopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-HayYHOro oOpa3zoBanHusi ywammuxcsi 10-11 xmaccoB. W3yuyeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSAX AU(PPEPEHUUPOBAHHOTO, MNPOMUIBLHOTO OO0y4YeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHUS OOydeHUsi B OpraHuzanusx mnpodeccnoHanbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.
CBHIETETHCTBOMTOMYSIBIISIOTCSCIIE YOI EBBITOIHAEMBICTIPOT PAMMOUITIOXUMUU(DYHKITH:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTAaBICHUS O LENSAX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYalOUIMXCSA CPEACTBAMM MpPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectauuud B (opMe eIuHOro
roCyJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOT0 BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CiH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio ILelell W 3a7ady H3ydyeHus ImpeaMera Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), & TaKXKe C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPpoduisi 00ydIeHHUS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alyio MPEEMCTBEHHOCTH C MOCIHEAYIOUIUM JSTaloM TMOJYyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3Y4YE€HHUE TMpeAMeTa «XUMHUS» OPUEHTHPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx rnpodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHsI 00YyUaIOIIUXCS,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomUMu IpeaMeTa «XUMHUs» Ha YpPOBHE YIIIyOJEHHOTO HM3y4YeHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yrIIyOn€HHOTO YpOBHEH M3ydyeHus IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUHM IOJy4yaeT ONPEAEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBAX MX COCJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPEJCTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pPEHHs] DHEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKH 3pEHHS MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUMOB peakuil JOMOJHAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COCMHEHUH ylensercss 0coboe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3(PdekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JONOJHEHUH K 00IIel cucTeMe IIPEIMETHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy w3yueHuM mnpeaMeTa B JaHHOM Cilydae akUEeHT OyJeT clelnaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIU3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U IPYTOE.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KJIACCOB XMMHKO-OHOIOTHYECKOTO TPOHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMNUJbL, OEJKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCHHTE3A, TbIXaHUS, MUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM HU3ydeHUe npeameTa
«Xumus» Ha yriayOJn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amauei
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OpPMUpOBAaHME OCHOB HAayKM XHMMHHU Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3aiaun Ha yriayOin€HHOM YpPOBHE M3yueHUS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleill posn B 00ecre4eHuH yCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUIEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB JHEPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopmMUpoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHHUH, JEXKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSTHUN, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHYE€CKOM PaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHCTEMax, 00 o0mmx
Hay4HbIX MPUHIHUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (QopmupoBaHue y O0OYYArOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XHMHHU, 51 OOBSCHEHHS W MPOTHO3HPOBAHMS SIBICHUH, HMEIOLINX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBSI3aHHOM C XUMHYECKMM IPOU3BOJICTBOM, MCIOJIb30BAaHUEM U IepepaboTKoM
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJEC, B MPAKTUUYECKON JCATENBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane paiursanun IIE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW pPa3BHUBAIOIINUX (bYHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H.I€1"O O6pa3OBaHI/I$I IIpyu U3Yy4YCHHU IPpCIMETa «XHUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B I103HABAEMOCTH SBIEHUH HPUPOIBI, YBAXKEHHUS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSL HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO M IMO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

PasBUTUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe o0yyaromuxcs, (OPMUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUITHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KyNbTyphl, = HpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Heziento).



COJEPKAHUE OBbYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIBI NepeKpbIBaHUsA aTOMHBIX OpOUTaJIeH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykiaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHuYecKuX
coequaenunii (IUPAC) u TpuBnanbHble Ha3BaHHUS OTIECIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kkjnaccu(uKanus — OpraHMYeckux  peakuumid.  OKUCITUTENTbHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpAllleHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Spg-FI/I6pI/I,Z[I/I3aLII/I$I aTOMHBIX
opbutaneit yrnepoja, 6-cBs3b. OU3NUECKUE CBOMCTBA AIKAHOB.

XVMHYEeCKHEe CBOWCTBA AJIKaHOB: PEaKLUU 3aMEIIeHUs], N30MEPHU3aLUH, JETUIPUPOBaHHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas Gpopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHyuecKuil psist agkeHoB, obmas GopMya, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOGHHME MONCKYN alKEeHOB, SP°-THOPHIM3AIMs aTOMHBIX OpOHTAIeil
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-Tpanc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3auuu U okucieHus. IIpaBwiio MapkoBHUKOBA.
KadecTBeHHbIE peakIuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunbl. 'omonornyeckuil psj alkuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHILIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peakuMy Ha TPOiHyro cBs3b. CriocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NMpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTtBopa mEnodyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YeHHUs BEIIECTB M MX IMpEBpallleHu: H3y4YeHHe
(¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHIeHa ¢ aMMHAayHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJIOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
®dusnyeckue CBOWCTBA NPEAETIbHBIX OAHOATOMHBIX CIUPTOB. BoJoOpoiHble CBS3M MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAaKUMM 3aMELIeHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJNA M METaHOJa Ha OpPraHU3M YEJIOBEKa.
CriocoObI nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKLIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIernJioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHKiarypa. (DHU3MYECKHe CBOMCTBa OJIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCTOTHI. [loHsATHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BhICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCJIOW U IIEIIOYHOU cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIMU C Y4YaCTUEM CIHUPTOBBIX M  aJbJAETMJHOM TpYII, CIOHPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAaHABIIMBAIONINE aucaxapunbl. ['miaponus aucaxapunoB. Haxoxnenue B mpupone u
npumeHenue. [lomucaxapunbpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha W ILeJUIroyIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3bI.
XUMHUYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaUeCTBEHHAs Peakius C HOJIOM. XHUMHYECKHE
CBOICTBa IEILTIOI03bI: TUAPOIIN3, MOTydeHHE d(PUPOB 1eTt0N03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKcIepUMEHTAIbHbIE METObl M3YyYEHMsI BEIECTB M UX IPEBPAIIECHUI: PaCTBOPUMOCTD
pa3jMyYHBIX CIMPTOB B BOJE, B3aMMOJEHCTBHE 3TAaHOJIA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpaeruapl (¢ ruapokcuaom quammutcepedpa(l) u ruapoxkcuaom meau(ll)), peakius raumneprna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCHEPUMEHTAIbHBIX 33Ja4 110 TeMaM «CrupThl U GpeHonby, «KapooHoBble KUCTOTHI. C0XKHbIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUUecKue U apoMaTUYEeCKHe; IepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas (opmyna, U3oMepus, HOMEHKIAaTypa U (pu3nyeckue CBOMCTBA. XUMHUYECKOE CBOMCTBa
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTeNIb aMUHOB apoMaTHueckoro psna. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYNI aTOMOB B MoJjeKyje aHminHa. OcOOEHHOCTH XMMMUYECKHX CBOWCTB aHMJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble HpPEACTABUTENN  O-
AMHHOKHUCIIOT: TNIMIMH, anaHuH. dusnuyeckue CBOWCTBA aMUHOKHMCIOT. XMMHUYECKUE CBOMCTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAs M TpPeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OCKOB MPU HAarpeBaHMM, [[BETHbIC peaKIUM Ha OCNIKH, pelIeHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIC COCAUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
HOJMBUHUIXJIOPHU]I, HOJUCTUPOII, MOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus  (TediaoH, KeBlap, AIIEKTPONPOBOJSAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTaIbHBIE METOAbl M3YYCHHS BEIIECTB U WX IMPEBpAIICHUN: O3HAKOMIICHHUE C
oOpasliamMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLIeHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXICHHE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/UJIM UCXOTHBIX BEIIECTB, YCTAHOBICHNUE CTPYKTYPHOH (hOpMYIIbI
OPTraHWYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIOCOOOB IONYYCHUS,
onpeJieJICHUE JOIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpHU M3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, KiIaccuukamus, HaOIIOJICHHE, M3MEPEHHUE, SKCIICPUMEHT, MOJCIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BEHIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHME BEIIECTBa, (PU3MUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: knerka, opraHu3M, dKocucTeMa, ouocdepa, MeTaboIU3M, HACICICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA TUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOoIorus: NMUILEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOIINE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JEKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOAYPOBHU. ATOMHBIC
opourtanmu. Kiaccudukanus XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIGKTPOHOB TI0O aTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOHQUTYpAllUd AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YKJIEHHOM COCTOSHUU, DJIEKTPOHHBIC
KOH(HUTyparyy HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMmuueckasi CBsI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTHUs
1 JuinHa cBA3U. [lonspHOCTh, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAuY€HHWE KOMIUIEKCHbIX coenuHeHuil. Ilonstue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTaHUYECKUX BEIICCTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoxuMuueckue ypaBHEHUS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphI, BIMSIOUIME HA IOJIOKEHUE XMUMHUYECKOTO PABHOBECHS:
TeMIlepaTypa, [aBJICHHE W KOHIIEHTPAIMM BEIIECTB, y4YacTBYIOIMUX B peakuuu. [IpuHiummn
Jlelllarense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  2eKTpoauThl. CTeneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHasl, 1IeNo4Has. BoaopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENU. MeTOI 2NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEUIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIN KPUCTALIUYECKUX PEIIETOK,
MPOBEJCHNE pEakiuii HOHHOTO OOMEHa, OIpeneleHre Cpelbl PacTBOPOB C MOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIMu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOABl. BakHeime KHUCIOPOACOAEpIKAIIUE COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcUAbI U
NIEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojnie, crnocoObl MOITydeHHs, (PU3MUecKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl moimydyeHus, GU3NYeCKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metanos B [lepuonnyeckoil cucreMe XMMHUYECKUX 3J1eMeHTOB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gu3Mueckue U XMMHUYECKUE CBOICTBa, NPUMEHEHNE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit CUCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii © KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB MNoOouHblx mnoarpynn (b-rpynm) Ilepuoauueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUapl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u qUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro CcoeauHeHud. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenre u npuMeHeHue xeje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne IuHKa U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 UX COSTUHEHUS», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
€ro nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuiia HCMONB30BaHUSA
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XumHus B CEIHCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaIbHBIC YA0OPEHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3NIeKTpoHuKH. HanotexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemiecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yUaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MacChl (00hEMA, KOJMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB WMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJE€W pPAacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJM W MOJSIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexpeamMeTHBIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIaccu(uKanus, T[EePUOJIUIHOCTh, HAONIOJCHUE, W3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX rpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, FKOJIOTUYECKON KYJIBTYpBbl; CIIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INperMeTa «XHUMUA» OTPaXkaroT COPMHPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON IEATEILHOCTH 00YUJaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOLMMKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 003aHHOCTEH, YBaXKECHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YyUe€OHOH e TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMUH,

yYBa)KEHHsI K MpOIlecCy TBOpYECTBA B OOJIACTH TEOPHUHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJII0AeHUl,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OIICHUMBATh CHUTyalluHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 30pOoBOro M 0Oe30macHoro olpasza KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0OPOBbIO U KU3HU JIFOJICH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUJAX JICSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pasNuyHOro poja, B TOM YHCIIe Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUsSI MPOTHO3UPOBATH HEOJIATOMPUSITHBIC SKOJOTUYECKHUE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUS CIeNU(PUKA XWUMHH KakK HayKd, OCO3HaHus e€ ponu B (opMuUpOBaHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IMBHWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBONM M DKOJIOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HMCIIOIh30BaTh MOTyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHE 3HAHUS ISl PELICHUS TPOOIIEM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAHMW TI0 XHMHU B COOTBETCTBHH C IKH3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMbIe ISl (DOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCHUIUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
perynsTuBHblE), oOecreuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJCHWE YHHUBEPCATHHBIMH y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENU JeATeIbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMBI JIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKumZ;

yCTaHABIUBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh HAa3BAaHHBIE MOJEJbHBIE IPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUSA, HCIIOIb30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHHUA M IPOBEICHMUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ unopmanmei:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((pU3NYEeCKue M MaTeMaTHUeCKUE) 3HAKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIATHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYXIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJIEU, q)OpMy.]'II/IPOBaTI) CBOHU Hpe)]J'IO)KeHI/IH OTHOCHUTCJIIBbHO BBIITIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yabTaTOB I103HABATEIbHOW JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BELIECTB,
peanu3anuy y4yeOHOro NpoekTa, M (hOpMyaHpoBaTh BBIBOJBI IO pe3yjiIbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMKA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eficTBUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM IMOJIy4YeHHUs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3yiabTaThl OCBOCHUS MPOTPAMMBI 110 XMMUW Ha yriyOJIEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUIO HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHU INPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPaXkKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYEHUHW OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOoJIM B 00eCIeUeHNN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHuu mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTepHUajoB, HOBBIX HCTOYHHUKOB JSHEPruH, B OOECIEUEHUU
paLMOHATIBHOTO NPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUN, KOTOpas BKJIKOYACT: OCHOBOIIOJATrarolIue
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M JJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, TMOpUIM3alusi aTOMHBIX
opOuTaned, HMOH, MOJIEKYla, BaJEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (reoMeTpuueckas, ONTHYEcKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3axoH JI. M. MenneneeBa, Teopust CTpOeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS W TPEBpALIeHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMWMHM, MHUPOBO33PEHUECKHE 3HAHHU, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHUX SIBIIGHUM; TMPEICTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me3oMmepHbIi ¢ dekTsl, opuentanTsll u |l pona); daxromorndyeckue cBeieHHS O CBONCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MacHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAaHOJIA, IepepaboTKu HEPTH);

cOPMHPOBAHHOCTh ~ YMEHHH:  BBUIIBIATH  XapakTepHble  MPHU3HAKH  TOHSITHH,
YCTaHABIMBAaTbUX B3aHMMOCBSA3b, HCIOJB30BAaTh COOTBETCTBYIOUIME MOHSATHS MpPH OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIHMKY IS COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YEeCKHX BEIIECTB;

COCTaBIISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUH  IOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlMM  HX
XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB 0 X COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KIacCy/Tpylie COeIUHEHU, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIA  OTACTBHBIX MPEJICTaBUTENICH OPraHMYECKMX BEIIECTB (ITHJICH, AaleTWICH, TOJYOI,
TJIMIEPUH, OSTWICHTIUKOIb, (EeHoN, (OpMaIbICTHA, aleTaldbJerull, aleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, aHUIIUH, TUBUHUII, U30IIPEH, XJIOPOMIPEH, CTUPOJI U APYTHUE);

Cc(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XWMHUECKOW CBSI3M B OPTaHUYECKHX
COCMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. byrnepoBa a1 00bsCHEHHS 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (HU3NUECKUE U
XMMHUYECKHE CBOMCTBA TUITNYHBIX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB OPraHMUECKUX BEIIECTB:
JIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJIKaJUEHOB, AJKWHOB, apOMAaTUYECKHX YIJIE€BOJIOPOJIOB,
CIHUPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH | aMUHOB, aMHHOKHCIIOT, OEJTIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBATh TE€HETUYECKYIO0 CBS3b MEXAY HHUMHM YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX MPHMEPax XapakTep
3aBHCUMOCTH PEaKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
POJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAHUS — HaOJIOJEHUM, W3MEPEHUH, MOJICIIMPOBAHUH, SKCIIEpUMEHTE (pealbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHHUSI  NPHUMEHSTHOCHOBHBIE  OIEpallMd  MBICIUTENbHON
NEeSITeIbHOCTH — aHalM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEMAaTH3alluiO, BBISBICHHE
NPUYHHHO-CJIECTBEHHBIX CBSI3€i — 17151 U3Y4YEHUs! CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
OpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHbIX IIPEAMETOB sl Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MACCOBBIM J0JIAM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JIESATEIHLHOCTH
4eJIOBEKa, CBA3aHHOM C mepepadOTKON BeIIeCTB, HCIOJIb30BATHIONYUYECHHbIE 3HAHMS IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYEHUE CBOMCTB OpPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBuwil  0Oe3omacHOro oOpallleHuss C  BEIlecTBaMU U JIaDOpaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWila IKOJOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc nokazarens [1J1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas W HeopraHWyecKas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHS, B PELICHUU MPOOJIEM HKOJIOTHUECKOM,
HHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B JOPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTUYECKU 0OOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOWTaNH, OCHOBHOE W BO30Y)KIAEHHOE COCTOSIHHS aTroMma, T'HMOpHIH3arlvs
ATOMHBIX OpOWTaneil, WOH, MOJCKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHBb
OKUCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pPEaKUHUs, PacTBOP, JIEKTPOJIUTHI, HEINEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peaklny, XUMHUYECKOE pAaBHOBECHE; TEOPUHM M 3aKOHBI (TE€OpUsl BJICKTPOIUTHUECKOM
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJMHAMHYECKMX W KHHETHUYECKHMX 3aKOHOMEPHOCTSAX MX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON MAESITEIbHOCTH 4YEIIOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENITh BAIEHTHOCT U CTENEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M M TUMNA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IuyHbIM MpHU3HAKaM (YHMCIYy UM COCTaBYy pearupyronmx
BEIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3atopa W JPYTHe), CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHS U
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBATh CMBICH TMepuogudeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuonoB llepuonnueckoit cucremsr JI.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKUE YPOBHHY, «3HEPre€THUECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUSI
aToMa»; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHUYECKHX JJIEMEHTOB M MX
COEQMHEHMH 10 nepuogaM u rpynmam llepuoguueckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB PA3JIUYHBIX KJIACCOB, IOJITBEP)KIATh CYLIECTBOBAHME I€HETHMYECKOM CBA3HU
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHS HJICKTPOHHOTO OajlaHCca 3TUX peakiyil; peakuuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHUS I0/1 BIUSHUEM BHEIIHUX Bo3aelicTuii (mpunuun Jlelllarense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHSTh ITH 3HAHUA NpPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUIMH U
MPEJCTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIMs»; MacChl BeleCcTBa WM 00bEMa rasa
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaYeHUs BOJOPOIHOTO TOKa3aTels paCTBOPOB KUCIOT
W IIeJIoYel ¢ M3BECTHOM CTENEHBIO JMCCOLMAIMH; Macchl (00BEMa, KOJWYECTBA BEIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MAacCOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B W30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MTPOJIYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIHbHO IJIAHUPOBATh W MPOBOJUTH XUMHUYECKHI
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
U3YYCHHUE BIUSHUS Pa3IMYHBIX (aKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKINH, peIIeHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pPAa3IUYHOW (opMe pe3ylnbTaThl OIKCIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATHUX JTOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHIA: COOIIOAThH MpaBUjIa TOJb30BAHUS XUMUYECKON MOCY0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
M0 BBHIMOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBBS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



ONAaCHOCTh TOKCHUYECKOTO JEHCTBHUSI HAa KUBBIE OPraHU3Mbl OINPEACIIEHHBIX HEOPTaHMYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHpopmanuu, HWHTepHeT u JApyrue), KPUTHYECKH aHAIM3UPOBATHXMMHUYECKYIO
uHpopMaLnIo, nepepadaTbiBaThe€é W HCIOIB30BATEB COOTBETCTBUU C TMOCTABJICHHOW y4eOHOM
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
N KounyecTBouyacon DJIeKTPOHHbBbIE
; HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bcer KonTtpouabnbiepador IIpakTnuyeckuepador
TeMIIPOTrPaMMbI o0pa3oBaTe/bHbIEpecypc
0 bl bl
bl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
1HOC "Mos Ixona"
IIpenmer opraHnYeCcKON XUMHU. https://myschool.edu.ru/
11 Teopus cTpoeHUS OPraHUYECKUX 8 00O "oduzukonJlad"
coenunennit A. M. byrieposa «O6nako 3HaHUI»
https://oblakoz.ru/#subjects
Hroromnopazaeny 8
Pa3znea 2.YrieBoaopoanbl
HOC "Mos IIkomna"
n https://myschool.edu.ru/
peneNbHBICYTIIEBOIOPOIBI —
2.1 5 000 "®uszukonjIac"
QJIKaHBI, [TUKIOAJIKAHBI N
«O0aKko 3HaHUY
https://oblakoz.ru/#subjects
HenpenenbHble yrneBogopoasl:
2.2 Pet YHICEOAOPOA 14 1
QJIKEHBI, aJIKaIMCHBI, AJIKUHBI
53 ApomMaTH4eCKuEeyrIeBOA0POIbI 3
' (apenni)
24 [IpupoiHBIE NICTOYHUKHU 4
' YTJIEBOJIOPOJIOB M MIX TepepadoTka
["asioreHnpon3BOAHBIEYTIEBOAOPOI0
2.5 POHSBOATPIEYHIIEBOAOPOA 4 1

B



https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/
https://oblakoz.ru/#subjects

Hroronopazneny 35

Pasznen 3. Kucaopoacoaepskamueoprannyeckuecoe1uHeHust

1HOC "Mos lIkona"
https://myschool.edu.ru/
3.1 Crnupter. @enon 11 1 000 "dusukonJIad"
«O01aKo 3HaAHUI»
https://oblakoz.ru/#subjects

KapOoHunbHbIE COSAMHEHUS
3.2 anbJeTU/Ibl U KeTOHBI. KapOOHOBBIE 21 1
kucnoThl. CnoxHble 23Qupsl. Kupbl

1HOC "Mos Ixona"
https://myschool.edu.ru/
3.3 VrieBoasl 9 1 000 "®uzukonJlad"
«O0aKko 3HaAHUN»
https://oblakoz.ru/#subjects

Hroronopaszaeny 41

Pa3nen 4.A30TcoaepKkaineopraHnyecKuecoeIuHeHnst

HOC "Mos IIkona"

https://myschool.edu.ru/
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 1 2 000 "dusuxonsIad"

«O0I1aK0 3HAHUI
https://oblakoz.ru/#subjects

Hroronopazneny 12

Paspnen S.BbicokoMoJIeKy IsIpHbIECOEIMHEH U
HOC "Mos IIkona"

51 BBICOKOMOJIEK YIS PHBICCOCTUHEHUS 6 1 https://myschool.edu.ru/
000 "OuzukonJlab"



https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/

«O0I1aK0 3HaHUI
https://oblakoz.ru/#tsubjects

[IpomexxyTounas arrecraius 1
Hroronopazneny 5
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://oblakoz.ru/#subjects

11 KJIACC

KoanuecTBo4acos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
131 BEI
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyeckunepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
Pa3nen 1.TeopeTniecKkueoCHOBHIXUMHH
Crtpoenue aToma.
[Tepuonuueckuii 3aKOH U HOC "Mos lIkona"
1.1 [Teproanyeckas cucrema 9 https://myschool.edu.ru/
XUMHUYECKUX dieMeHToR /1. .
Menneneena
12 CtpoeHueBelecTna. 1 1
MHoroo6pa3ueBemnecTs
1.3 XHUMHYECKUEPCAKITUH 19 1 3
Hroromnopazaeny 39
Pa3nen 2.Heoprannueckassxumusi
HOC "Mos IlIkona"
2.1 Hemeramnsl 31 1 3 https://myschool.edu.ru/
2.2 MerTamisl 23 1 2
Hroronopaszaeny 54
Pa3znen 3.XuMus ¥ :XKM3Hb
MeToapl TO3HAHUS B XUMHH 110C "Mos Hlkona®
3.1 A ' 8 https://myschool.edu.ru/
XUMUS U )KA3HD
[IpomexxyTouHas arrectraius 1
Uroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
ITPOI'PAMME
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