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MNOACHUTEJIbHASA 3ATINCKA

Pabouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBanusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
Oenepanumn», TpeOOBaHMWI K pe3ylnbTaraM OCBOCHHS  (permepanbHOW  00pazoBaTeIbHOMN
nporpaMmbl cpeanero oobmero oopazoBanusi(@OIl COO), npeacraBineHHbIX B DenepanbHOM
rocygapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yaeOHOTro mpeaMmera «XUMHS» B 00pa3oBaTelNbHBIX OpraHu3anusx Poccuiickoit denepanuu,
peann3yoIX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMEBI, 1 OCHOBHBIX TMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAydyHOTO oOOpa3oBanus ydammuxcss 10-11 xmaccoB. UM3ydenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PPEepeHIUPOBAHHOTO, MTPOQPMIEHOTO OOYYSHHS, TPH3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HLIKOJIBI,
HEOOXOMMYIO JIUISl afanTalid X K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKH3HM B COLIMyME, a
TaKKe JUIsl MPOJOKEHHUS OOydeHUs B OpraHu3alusX NpodeccHoHaIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SBIISETCS OJTHOM W3 MPUOPUTETHBIX AUCLUILINH.

B mporpamMe mno XuMuUM Ha3Haue€HUE TMpeAMeTa «XUMHUS» IMOJIydaeT MOJpOOHYI0
WHTEPOpPETAlMI0 B COOTBETCTBMU C OCHOBomoJararwomumu mnojoxenusmu PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LieJIeH, coepKaHus, Pe3ylbTaToB 00yueHHsI U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SBJISIOTCS CIEAYIOIIME BBIMOIHIEMbIC
MPOrpaMMOi MO XUMUU (PYHKITUH:

¢ uH()OPMAIIMOHHO-METOAUYECKAs, pealu3alusd KOTOpod oOecrneunBaeT MOIydYeHHe

MIpEJICTaBJICHUS O LIEJAX, COAEp KaHUM, OOILIel cTpaTernu OOy4eHHs, BOCIUTAHUS U
pa3BUTUS O0YYAIOMIMXCS CPEACTBAMU IPEaMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npohuIs;

® OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOopas  MpelycMaTpuBaeT  OINpejelicHHe:

MPUHIUIIOB  CTPYKTYPUPOBAHUA M  IOCJIEIOBATEILHOCTH U3y4eHHUS y4eOHOTO
MaTrepuana, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTePUCTHK; IMOJIXOJO0B K
(OPMUPOBAHUIO COJIEPXKATEITBHOM OCHOBBI KOHTPOJII M OLIEHKM 00Opa30BaTENIbHBIX
JOCTIDKEHUM OoOydJaromuxcss B paMKax HUTOroBoil arrectauuu B (OpMe €IUHOTO
roCyJapCTBEHHOTO 3K3aMeHa 10 XUMUHU.

[Iporpamma i yriryOI€HHOTO U3YUEHUS] XUMHHU:



e yCTaHABIMBACT MHBAPUAHTHOE MPEAMETHOE COACpKaHHE, 003aTeIbHOE ISl U3YUCHUS
B paMKax  OTIENbHBIX  MNpoduied, MpeaycMaTpuBaeT  paclpenesieHue U
CTPYKTYpUPOBAaHUE €ro IO KJIACCaM, OCHOBHBIM COJEP)KAaTEIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e 1aT NMpUMEpPHOE paclpesesieHue yueOHOTO BPEMEHHU, PEKOMEHIYEMOTO Ui U3y4eHUS
OTJICITHHBIX TEM;

e [IpeAjaraeT MNPUMEPHYIO IIOCIIEJOBATEIbHOCTh H3Y4EHHs Y4eOHOro MaTepuana cC
YIETOM JIOTHKH IIOCTPOSHUS Kypca, BHYTPUITPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e JaéT METOAMYECKYI0 MHTEpIpETalrio LeJded M 3a7ad M3ydyeHHs MpeaMeTa Ha
yriayOln€HHOM YpPOBHE C YYETOM COBPEMEHHBIX HMPHOPUTETOB B CHCTEME CPEIHEro
oOuiero o0pa3zoBaHMs, COAEPKATEIBHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHMSI OCHOBHOM 00pa30BaTelbHON MPOTPpaMMBI CPEIHEro o0Iero oOpa3oBaHUs
(JIMYHOCTHBIX, METANIPEIMETHBIX, TIPEIMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HAaBATEIbHBIX JEUCTBUN OOydaromierocs IO OCBOEHHUIO COJEPKaHUS
npenMera.

[Io BcemM Ha3BaHHBIM TMO3UIHUSAM B MporpaMMe IO XUMHUU MpPerycCMOTpeHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOro o0miero oOpaszoBaHus. 3a
npeAeiaMi  YCTAaHOBJICHHOW MpOrpaMMON 1O XMMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJIISAIOLIEH CO/Iep)KaHUs y4eOHOTO MpeaMeTa «XUMHUS» O0CTaETcsl BOBMOKHOCTh BEIOOpA €ro
BApUATHBHOW COCTABJISIONICH, KOTOpask I0JKHA ONPEAETATHCS B COOTBETCTBUH C HAIIPABIICHUEM
KOHKPETHOTO Mpoduist 0OydeHus..

B cootBercTBUM ¢ koHuentyaiabHbIMH moJokeHUssMH PI'OC COO o HazHauyeHUH
MpeAMETOB 0a30BOTO U yriIyOlIEHHOTO ypOBHEH B cucteMe nuddepeHImpoBaHHOTO 00yJIeHHs Ha
ypOBHE CpeqHero o0mero oopa3oBaHusl XMMUS Ha YPOBHE YriayOJEHHOTO M3y4EHUs HAIpPaBlieH
Ha peaju3alui0 TMPEEeMCTBEHHOCTH C MOCIEAYIOUIUM J3TalloM IMOJyYeHUsI XHUMUYECKOTO
oOpa3oBaHUS B paMKaxX H3Y4YEHHs] CIHEIUAIBHBIX €CTeCTBEHHO-HAYYHBIX M XHUMHYECKHUX
JUCHMILIMH B By3aX U OpraHU3aIUsaX cpeiHero npodeccnoHanbHOTo 00pa3oBanus. B 1ol cBs3u
M3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pAaCUIUpEHHE U
yriayOlieHne TEeOpPeTUYECKON U MPaKTUYeCKOW TMOATOTOBKM OOy4aroluXxcs, BBIOpPABIIMX
onpenenéHHbId Mpo¢duib 00ydyeHHs, B TOM UYUCIIE C NEPCHEKTHUBON MOCIEIYIOUIEro MOoTydeHHs
XMUMHYECKOTO 00pa30oBaHMs B OpraHu3alusax npoheccuoHansHoro oopazoBanus. Hapsimy ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk miuaHMpyeMbIM pe3yiabTaTaM OCBOCHMs (eaepaabHOU
00pa30BaTeNbHON MPOTrpaMMBbl CPETHETO OOIIET0 OO0pa30BaHUs M3YyUEHHUE MpeaMeTa «XUMUsH)

OPUCHTHPOBAHO TAKKC Ha PCUHICHUC 3aa4 BOCIIUTAHHUA U COMUAJIBHOT'O Pa3BUTUS 06yqa10mnxc51,



Ha (OPMHUPOBAHUE Y HUX OOIIEHHTEIICKTYaIbHBIX YMEHHUH, YMEHUI paliioHAIN3aluH Y4eOHOTO
Tpyaa © OOOOIIEHHBIX CIIOCOOOB  JESATEIBHOCTH, HMCIOIMIUX  MEXKIUCIUTITMHAPHBIM,
HAJNPEIMETHBIN XapaKTep.

CocraBnsiommMu TpeaMera «XUMHUs» Ha YpPOBHE YriyOIEHHOTO WM3YYEHHUS SIBIISIOTCS
yryonénnaele Kypcebl — «Opranndeckas xuMus» U «OOmas U HeopraHudeckas xumus». [Ipu
OTIpENIeICHUH TIOAX0J0B K OTOOpPY M CTPYKTYpHOH OpraHHM3alMd COJCpPKAaHUS ITUX KYpCOB B
IIporpaMMe Mo XUMHHM 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30Boro u
YrIyONnEHHOTO YpOBHEH H3y4eHUSs TIpeIMeTa.

OcHoBy cognepkanusi KypcoB «Opranudeckass xumus» u «OOmas v HeopraHuyeckas
XAMUSD) COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHU, OTHOCSIIMXCS K 0a30BOMY
YPOBHIO M3y4YEHHs MpeaMeTa. JTa CHUCTeMa 3HAHUH TOJydaeT ONpeAeiIEHHOE TEOPETHUECKOe
JOTIOJTHEHWE,  TIO3BOJISIIOIIIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  OONBIIUA  00BEM
(daktosmornueckoro mMatepuana. Tak, Ha yriyOJEHHOM ypOBHE M3YUEHHUsS MpeaMmeTa obecreueHa
BO3MOKHOCTh 3HAUUTEIFHOTO YBEIHUYEHHS 00bEMa 3HAHMKW O XHMHYECKHX DJJIEMEHTaX |
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE PACIIMPEHMs U YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peakluii, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUS XUMUUYECKOW KHHETHUKU U TEPMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
[leproguueckold  CHUCTEMBl XUMHUYECKMX  DJEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBS3b OOBICHSIETCS C
TOYKHM 3PEHHUS] SHEPreTHUYEeCKUX HM3MEHEHMH mnpu e€ oO0pa3oBaHWU U pa3pyLUICHUH, a TaKkKe C
TOYKH 3pEHUs MeXaHHU3MOB €€ oOpazoBaHusa. V3ydeHne THUIOB peakuil JOMOJIHAETCS
(dbopMupoBaHHEM MpeACTaBICHUN 00 JIEKTPOXUMUYECKUX MPOIECCaX U IIEKTPOIU3E PACIIIIaBOB
U pacTBOpPOB BelIecTB. B Kypce opraHmyeckod XUMHH IpPU PACCMOTPEHHH PEaKIMOHHOU
CIIOCOOHOCTH COCMHEHHUH yeIsIieTCsl 0c000€ BHUMAaHKME BOIIPOcaM 00 AJIEKTPOHHBIX ddekTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHHU3MaX PeaKIIHii.

Oco0oe 3HaueHHe UMEET TO, UYTO Ha COJEP)KAHHE KYpCOB XMUMHUU YIIyOJIEHHOTO YpOBHSA
W3YYeHHUs i1 KJIaccoB ompenenéHHoro mpoduis (TrIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep IOTOJHEHHI K 00IIel crucTeMe MpeIMEeTHBIX 3HAHHI) OKa3bIBAIOT BIUSHHUE CMEKHbIE
npeametsl. Tak, Hampumep, B COJAEpXKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis GoJbioe 3HaYeHHE OyAyT MMETh 3JIEMEHTHl y4eOHOro Marepuana Mo ooumei Xumum.
[Ipy u3yueHuM mnpeaMeTa B JAHHOM Ciydae akleHT OyJaeT chenaH Ha OOIIHOCTh METOJOB
MO03HaHHU, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsT TEOPHs
(MonekynspHas Teopusi B (DM3MKE), 3aKOHBl COXPaHEHUS MacChl W DHEPruH, 3aKOHbI

TCPMOJUHAMHKH, SJICKTPOJIN3a, MIPCACTABICHUA O CTPOCHUHN BCIICCTB U APYTOC.



B T0 xe BpeMst B co/iep)KaHUU MPEAMETa ISl KIIACCOB XMMHKO-OHMOJIOTHYECKOTO TIPOdUIIs
OonbpIIMI yACTBHBIA Bec OyIeT UMETh OpraHMdYecKas XuMus. B 3Tom ciiydae mpenocTaBlisieTcs
BO3MOXHOCTb I 00JIee 0OCTOSITEIIBHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3allii KIETKU KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMIAT, K MPHUMEPY, TaKHUE CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JIMMHUAbI, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIE KHCIOTHI W npyrue. Ilpu stom
3HaHUSI O COCTaBE€ M CBOMCTBAx IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIY’)KaT OCHOBOH JIJIsl U3yUEHUS CYITHOCTH MPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIICBAPEHUSI.
B mmane ¢opMupoBaHus OCHOB HAyYHOTO MHUPOBO33PEHMs, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB MO3HAHUSI U OTBITA MPAKTHYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW U3ydeHUE MpeaMeTa
«XuMus» Ha YrIIYOJIEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YYEOHBIMHU
npeAMETaMu, BXOIAIIMMU B COCTaB NMpeaMETHBIX o0nacTell «EcTecTBeHHO-HAyYHBIE PEIMEThI»,
«Marematuka u nuHpOpMaTHKa» U «PyccKuil 36K U TUTEpATYpay.
[Ipy m3ydeHum ydeOHOTO TpeaMeTa «XHUMHs» Ha YriyOJEHHOM YpOBHE TaKXkKe, Kak Ha
YpOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3aaaueit
MEPBOCTENIEHHON 3HAYUMOCTH SIBJISETCS (OPMHPOBAHME OCHOB HAyKHW XHMHH Kak o00yiacTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa U OJHOIO W3
KOMITOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
MpeAMETa NPeaIoaraeT peain3aunio TaKuX HeaeH, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MAaTEPUAIHLHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAEMOCTH SIBJICHUU MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beayliel poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTHH
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOMN Cpefe;

® OCBOCHHME CHUCTEMbl 3HAHUH, JIeKAalIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYyYHONH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX MPEACTABICHHN O CTPOCHHUM BEIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKHX
peakiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00X

HAaYYHBIX IMPUHOHUIIAX XUMHWYCCKOT'O IPOU3BOJACTBA,



dopmupoBaHHe y OOYy4arOLUIMXCSl OCO3HAHHOTO IIOHMMAaHHS BOCTPEOOBAHHOCTH
CHCTEMHBIX XHMHUYECKUX 3HAHUH U1 OOBACHEHMS KIIOUEBBIX HICH M mpodiem
COBPEMEHHOM XUMUH, A1 OOBSICHEHUS M INPOTHO3UPOBAHUS SIBJICHUM, MMEIOIIUX
€CTECTBEHHO-HAY4YHYIO IpPHUPOAY; TPAaMOTHOTO pElIeHUs] MpoOJieM, CBSA3aHHBIX C
XMMUEH, IIPOTHO3MPOBAHHUs, AaHAIA3a W OLEHKM C MO3HLMHA HKOJOIMYECKOU
0€30MacHOCTH NOCIEACTBUNA ObITOBON M MPOU3BOJACTBEHHOM AEATEIBHOCTU YEIIOBEKA,
CBA3aHHOM C XMMMUYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM M MepepaboTKOM
BEILECTB;

yrayOieHue NpeACTaBICHUH O Hay4dHBIX METO/ax IT03HaHUS, HEOOXOJUMBIX s
MpUOOpPETEHUsI YMEHUI OPUEHTHPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUM, HWMEKOIIHUX MECTO B IPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH H

MOBCEIHEBHOU KU3HHU.

B nmnane peanu3zanuu 1NepBOOYEPEAHBIX BOCHHUTATENbHBIX M Pa3BUBAIOIIMX (QYHKUIUN

LIEJIOCTHOM CHUCTEMBI CpelHero oduiero o0pa3oBaHUs MPH U3YYEHHUU IpeaMeTa «XHUMHUS» Ha

yTIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPUOOPETAIOT TAKUE LIETTH U 3a]]a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TII03HABAEMOCTH SBJICHHM MPUPOJBI, YBaXEHUS K
MpoLeccy TBOpYECTBa B O0JACTH TEOPETUUYECKHX W TMPHUKIAJHBIX HCCIEAOBAHUNA B
XUMHH, (GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO U IMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHMSI 00II[EUETIOBEUECKUX [IECHHOCTEI;

pa3BUTHE TO3HABATEJIBHBIX  WHTEPECOB, HMHTEIUIEKTYaJbHBIX U  TBOPYECKHUX
criocobHocTeil oOydaromuxcs, (GopMHUpOBaHUE y HUX CO3HATEIILHOTO OTHOILIEHUS K
caMo00pa30BaHUIO U HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOMN
npodeccuoHabHON U OOIIECTBEHHON IeATeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3/I0pOBOM 00pa3e *KU3HU;

(¢bopMHUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, PA3BUTUE
JKOJIOTHYECKOM  KYIbTYypbl, = NPUOOpETeHHEe  OMbiTa  OOIIECTBEHHO-TIOJE3HOM

9KOJIOTHYECKOM ACATEIbHOCTH.

O6mee YUCJIO YacoB, NPCAYCMOTPCHHBIX JId HU3YUYCHUA XUMUHN Ha er'Iy6J'ICHHOM YPOBHE

cpenHero o6mero odpasoBanus, cocraBiseT 207 vyacos: B 10 kmacce — 105 gacos (3 uaca B

Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHUHM.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBIEHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DNEeKTPOHHOE CTPOEHHE aTroMa Yriepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriepoja. XUMHUYecKasl CBsI3b B OPraHMYECKUX COEIUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmMbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, 6- u
n-cBsizu. OnuHapHas, ABOMHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBs3ell B MoOJIEKyJax
oprannyeckux BemiecTB. [loHsTHE 0 cBOOOHOM paauKaie, Hykiaeohusie u eKTpodure.

Teopuss cTpoeHMsT OpraHudeckux coeauHeHnid A.M. byriepoBa M COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEAMHEHUN.
MonekynsipHble M CTPYKTypHble (QopMmynbl. CTpyKTypHbIE (DOPMYJBl Ppa3IMYHBIX BHJOB:
pa3BEépHyTas, COKpall€HHas, cKenerHas. M3omepus. Buasl H30MepuM: CTpPYyKTypHas,
IIPOCTPAHCTBEHHAs. OJEKTPOHHBbIE 3(P(EeKTl B MOJIEKYJIaX OpPraHUYECKUX COEJUHEHUMN
(MHIYKTUBHBIN 1 ME30MEPHBINA dYDPEKTHI).

IIpencraBnenue o kinaccu(uKauy OpraHndeckux BemecTs. [loHsaTre 0 GyHKIMOHATBHON
rpynne. 'omosorus. I'omonornueckue psagsl. CucTeMarnyeckass HOMEHKIIATypa OpraHM4eCKHX
coequaeHuit (IUPAC) u TpuBnanbpHbIe Ha3BaHUS OTACIBHBIX MPEICTaBUTEIICH.

OcobeHHocT M KiIaccH(uKalus ~ OpraHM4eckux  peakuumid.  OKUCIHUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BEUIECTB U MX NPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3liaMu OpraHMYECKUX BEIIECTB W MaTepHualaMud Ha MX OCHOBE, OMbITHI 10 IMPEBPAILEHUIO
OpraHMYeCKHUX BELIECTB IpU HAarpeBaHuu (IUIaBieHHE, OOYIJIMBaHME U TOpEHHue),
KOHCTPYMPOBaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Ankanbl. ['omonoruueckuii psj aiakaHoB, oOmias ¢GopMmyna, HOMEHKIATypa U U30MeEpusl.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJIKaHOB, S -THOPHAM3AIUsS aTOMHBIX

opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOMCTBA alKaHOB.



XUMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, U30MEpU3alUU, JETUIPUPOBAHNUS,
LUKIW3alUY, [HMpOJIM3a, KpekuHra, ropeHus. llpeacraBieHue o MexaHHU3ME peakUuil
pasuKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npupose. CriocoObl NOTydeHUs] U IPUMEHEHHUE aJIKaHOB.

[uknoankanel. Obmas Gopmyna, HOMEHKIaTypa u u3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKUX CBOWCTB MajblX (IHUKJIONPOIAH, ITMKIOO0yTaH) W OOBIYHBIX (IIMKIIOTICHTAH,
LUKJIOTEKCaH) NUKIOATKaHOB. CriocoObl OJIydeHHUS! U TPUMEHEHUE ITUKIIOAIKAHOB.

Ankenbl. ['oMoIOrH4ecKuil psii aaKkeHoB, oOmias GopMmyia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKY] alKeHOB, Sp>-THOpHIM3alMs aTOMHEIX opOuTaneii
yriaepoja, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpudeckas (uc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHYECKHE CBOWMCTBA: pEaKUUMU MPUCOCAUHEHUS, 3aMEUICHHUS B .-
MOJIOKEHNWE TPHU JABOMHOW CBA3M, NMOJMMeEpHU3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha JBOMHYIO CBsA3b. CIOCOOBI MOTyUYEHUs U TPUMEHEHNE aJIKEHOB.

Ankxaguensl.  Kiaccudpukanus — ankaaveHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogantvle). OCOOEHHOCTH  3JEKTPOHHOIO  CTPOCHHMSI U XUMHYECKHMX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-mpucoegunenue. Ilomumepusamuss CONpsKEHHBIX TUECHOB.
CriocoObl mostydeHus: 1 TpUMEHEHUE aJlKaIueHOB.

Anxusbl. ['omMoslornueckuii psi aakWHOB, oOmIas Gopmyna, HOMEHKIATypa U U30MEpHS.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl alKWHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneit yriaepona. du3myeckne CBOWCTBA aJKUHOB. XHUMHUYECKHE CBOMCTBA: pPEAKIUU
MIPUCOEAVHEHUS, TUMEPHU3ALMU U TPUMEPU3ALMH, OKUCIeHNs. KHCIIOTHBIE CBOKCTBA AJKMHOB,
HMMEIOIUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakiy Ha TpOiHYI CBA3b. CrocoObl
MOJIY4YEHUS U IPUMEHEHUE aJTKUHOB.

ApomMarudeckue yriieBoaopobl (apeHsl). 'omonorudeckuii paa apeHos, oodmas hopmyia,
HOMEHKJIATypa U U30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30.Ia.
Ou3nyecKkue CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Ja M €ro rOMOJIOTOB: PEaKIUuu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUu MpPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB Oen3ona. [IpencraBienne 00 OpueHTHPYIOIIEM JIEHCTBUU 3aMecTUTeNeH
B OCH30JILHOM KOJbIIE HAa MPHUMEpPE AIKUIBHBIX PAJAMKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOMH,
aMHMHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMICTB CTHpOIIA.
[Momumepu3zanuss  ctupona. CnocoObl  MOMy4YeHHS W TPUMEHEHHE  apOMaTHYEeCKHX
YIJIE€BOIOPOOB.

[Ipuponusit ra3. [lonmyrHeie HedTaHble Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIH

yrojb U MOPOAYKTBI €TI0 nepepa60TI<I/I. CnocoObl r[epepa60TK1/I HC(I)TI/II NEperoHKa, KPCKUHI



(TepMHUYECKHH, KaTaTUTUYECKU), puGOpMHUHT, nupoim3. [IponykTel nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIIJICHHOCTU U B OBITY.

I'eneTrueckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMH YIIIEBOAOPOIOB.

DJNEeKTPOHHOE CTPOCHHE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakimm 3amemieHus
rajoreHa Ha THIPOKCOTPYIITY, HHUTPOTPYIITy, LHAHOTPYIIy, aMmMuHOrpymmy. JleiicTBue Ha
raJIOTEHIPOU3BOJHBIE BOJHOTO M CIMPTOBOIO  pacTtBopa Iménoyn. BsaumoneiicTBue
JMTAIOTEHAIKAHOB ¢ MarHueM W IWHKOM. [IoHSTHE O MeTayuIoOpraHMYeCKUX COSAMHEHUSX.
Hcnonp30BaHre TalOTEHIIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHWKE W TIPH CHHTE3E
OpPraHUYeCKUX BEIIECTB.

DKCIepUMEHTAbHBIE METOJbl HM3YYEHHUS BEIIECTB W WX TNPEBpAlCHHUA: HW3ydeHHE
(GU3NYeCKUX  CBOHCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTH),  KAUeCTBEHHBIX  peaKIuit
YTJIEBOJAOPOJIOB PA3IMYHBIX KJaccoB (oOecuBeurnBaHne OPOMHOM MM MOJHOW BOJbI, pacTBOpa
MepMaHTaHaTa KaJvs, B3aWMOJICHCTBHE alleTHJIeHa C aMMHA4YHBIM pPacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHApyKEHHE Yriepojia W BOJOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJTydeHHE DTHJICHA W W3YYEeHHE €ro CBOWCTB, O3HAKOMIIEHHE C KoJurekuusmu «HedTp» u
«Yromb», ¢ oOpa3namMy IUIaCTMacc, KaydyyKOB U pE3UHBl, MOJEIUPOBAHUE MOJIEKYJ
YIJ1€BOJOPOJIOB U FJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kuciopoacoaep:kammue opranudeckue coeJuHeHHs.

IIpenenvHble opHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonorudeckuil psj, oduas Gopmyia, H30MepHsi, HOMEHKIATypa U KIacCUPUKALIHSL.
®dusnueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHsle CBA3M Mexay
MOJIEKyJaMH  CHMPTOB. XHMHUYECKME CBOWCTBA: pEAaKUMM 3aMEIleHMs, JAerujaparanui,
OKHCJICHMs], B3aUMOJICHICTBHE C OPraHNYECKUMHU U HEOpraHWYeCKUMHU Kuciioramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJa M METAaHOJIA HAa OPraHU3M YellOBeKa.
CrniocoObl nosTyyeHHs 1 IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U uzomepus. OcoOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaToMHble CHUPTHl — 3TUJICHITIMKOJIb W IiuiepuH. duznueckne U XUMHUYECKUE
CBOMCTBA: peakIMM 3aMeIIeHHs, B3aUMOJEHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KauYeCTBEHHAs! PEeaKllis Ha MHOrOaTOMHbIe cnupThl. [IpencraBieHne o MexaHu3Me
peakuuii HykieopuiabHOro 3aMernienus. JlelictBue Ha opranusm yesnoBeka. CriocoObl MOJTydeHus
U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BJIMSHUE THIPOKCOTPYIIIBI M OEH30JIBHOTO S/Apa.

dusznyueckue CBOMCTBA (I)CHOJ'Ia. OCOOECHHOCTH XUMHMYECKHUX CBOMCTB (beHOJIa. KauectBeHHEIC



peakiuu Ha ¢eron. TokcuuHocTh ¢eHona. CrnocoObl TONydYeHHs] W MPUMEHEHHe (eHoa.
®enonopmanbaeTUAHAS CMOJIA.

KapOonunpHbIE COEAMHEHUS — QIBJIETUIABl M KETOHBL JJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW rpymmbl. ['OMOJOTHYecKHe psAasl albAETHIOB M KETOHOB, oOmas Qopmyrna,
N30MEpHs. M HOMEHKJIarypa. Du3nueckue CBOMCTBA JIBJIETHMAOB U KETOHOB. XHMMHUYECKHE
CBOMCTBA aIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE albJeruios,
KayeCTBEHHbIE PEaKUMM Ha anbjaerujipl. CrocoObl IMOJIy4EHUS M NPUMEHEHHE ajlbJACTUA0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiarypa. dusmueckue CBOMCTBa OJHOOCHOBHBIX
MpeeNbHbBIX KapOOHOBBIX KHCIOT. BojoponHbie CBA3M MEXAy MOJIEKyJlaMU KapOOHOBBIX
KHCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuUKaIlU, peakluu c
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3upax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeAeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. IlpenctaBuTenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapUHOBas, MaJIbMUTUHOBAs, OJICUHOBAs, JUHONEEAs, JUHONEHO8as KHUCIOTHL. CrocoObl
MOJIy4EeHHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie 2¢upsl. ['oMmonoruveckuii psa, obmas ¢opMmyia, U30MepHsi © HOMEHKJIATypa.
®u3nuecKrue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIIOM U IIEJIOYHOM Cpelie.

XKupsl. Ctpoenue, Gpusnyeckre U XMMUUYECKHE CBOWCTBA HUPOB: I'MAPOJIM3 B KUCIOW U
1esnouHoi cpege. OCOOEHHOCTH CBOWCTB )KUPOB, COAEPIKALIUX OCTATKU HENPEIeJIbHBIX )KUPHBIX
KucnoT. XKupsl B mpupoje.

MBpu1d KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OOmast xapakrepuctuka yrieBoaoB. Kiaccudukauus yriaeBoaoB (MOHO-, IU- U
noJyimcaxapuael). MoHocaxapu/ipl: IUIIOKO3a, (pPyKTO3a, TajakTo3a, pubo3a, ae30Kcupudosa.
dusnueckue CBOWCTBA M HaxoxzaeHue B npupoae. PorocuHTe3. XHUMHUYECKHE CBOMCTBa
IJIIOKO3bI: peaklUMM C y4acTUeM CIHMPTOBBIX M albJAETMJIHOW TIpyIN, CIUPTOBOE U
MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HAaYeHHe B JKU3HEAEATENIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIaKTo3a. BoccTaHaBimBamomue U
HEBOCCTaHABIIMBAIOIIME aucaxapuiel. ['maposms nucaxapunoB. HaxoxaeHue B mpupoie u
npuMmeHenne. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M Leiunoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, TJIUMKOr€eHa M Le/uirosio3bl. (du3nueckne CBOHCTBA KpaxMajga U LEJUIIOJIO3BL

XHWMHUYECKHE CBOMCTBA KpaxmMajia: TUApPOJIN3, KAa4CCTBCHHAA pCaknud € HMOJOM. XHUMHUYECKHE



CBOMCTBA LEJLTIOJIO3BI: THAPOJIN3, TOTydeHHE 3()UPOB 1eUTt0I036l. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKCHepUMEHTAIbHBIE METOJbI M3y4YEHUsl BEUIECTB M UX IMPEBpAIICHUI: pacTBOPUMOCTH
pa3IMyYHbIX CHOUPTOB B BOJE, B3aMMOJEICTBHE 3TaHONA C HATPUEM, OKHUCIEHHE 3TUIIOBOIO
CoUpTa B aJbJETU] Ha pacKaJIEHHOM METHOW NPOBOJIOKE, OKUCJIEHHME ATUJIOBOIO CIHpTa
JUXPOMATOM Kaylus (BO3MOYKHO MCIOJIb30BAaHUE BHUJIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMM Ha
anbaerusl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapoxcuaom meau(1l)), peakuus raunepuna
¢ runpokcuiom meau(ll), xumuyeckue cBoicTBa pacTBOpa yKCYCHOM KUCIIOTHI, B3aUMOJIEICTBHE
pactBopa TIItOKo3bI ¢ Tuapokcuaom meau(ll), B3ammonelicTBre Kpaxmaia ¢ HOJOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMaM «CnupThl U penonby, «KapOoHoBbIe KUCIOTHI. CI0XKHBIE
3(hUpBI».

A3oTcoaep:kamye oprannyeckne coeiMHeHusl.

AMHUHBI — OpraHMYecKHe TMpOW3BOJHBIE amMmuaka. Kiaccudukamus  amMUHOB:
anudaTHISCKUe U apOMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIC U TpeTHYHBIC. CTPOCHHE MOJIEKYII,
obmas dopmMyia, u3omMepusi, HOMEHKIaTypa U (PU3NUECKHe CBOMCTBA. XHMMHUYECKOE CBOMCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOWMCTBA, AJKWIMPOBAHUE, B3aMMOJCWCTBHE MEPBUYHBIX
aAMUHOB C a30TUCTOMN KUCA0TOM. COMNMM aNKUIIaMMOHHS.

AHWIMH — IPEACTAaBUTEIh AMUHOB apoMaTruueckoro psaa. CtpoeHne anwinHa. B3anmuoe
BIIUSIHUE TPYIIl aTOMOB B MoOJeKyine aHuiauHa. OCOOEHHOCTH XMMHUYECKMX CBOWCTB aHWJIMHA.
KauectBennsie peakuuu Ha aHuiuH. CrocoObl MONy4eHHs] U TpPUMEHEHHEe amupaTHUYeCKUX
amuHOB. [lonyuenue anuIMHA U3 HUTPOOEH30IA.

AmuHOokucnotel. Homenknatypa wu  u3omepus. OrtaenbHble NOPEJICTABUTENN O~
AMUHOKHCIIOT: TJIMUWH, aJlaHuH. Pr3ndecKkue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBOMICTBA
AMUHOKHCIIOT Kak aM(pOTEepHBIX OPraHWYEeCKUX COCIUHEHUN, peakius MOJMKOHACHCAIUH,
oOpa3oBaHue NENTHAHOHN CBA3HU. buosnornueckoe 3HauyeHHEe aMUHOKHUCIOT. CHHTE3 W TUIPOIH3
MENTUJIOB.

benku xak npupoansie nonumepsl. llepBuuHas, BTOpUYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIU3, JEHATYpallks, KaueCTBEHHBIC PEaKIUU Ha
OenKH.

DKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHS BEIIECTB M MX IPEBPAILECHUN: pPAaCTBOPEHUE
0enKoB B BOJe, JeHATypalusi OCIKOB IPHU HArpeBaHWUHU, LIBETHBIC PEaKIUMU Ha OENKH, pelieHHe
SKCIIEPUMEHTANIBHBIX 3aJa4 MO0 TeMaM «A30TCOJEp)KAIlUEe OPraHUYECKHE COCIUHEHUS» U
«Pacrnio3HaBaHue OpraHUYEeCKUX COCTUHEHUI.

BricokomoieKkyIsipHbIe COeTHHEHMS.



OCHOBHbBIE TOHSTHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCAUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEIHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U ITOJIUKOHICHCALIHS.

[Tonumepnsie MaTepUabl. [Tnactmaccel (monuaTUIIEH, HOJIMIIPOIIUIIEH,
MOJINBUHUIIXJIOPU, HOJIUCTUPOJL, HOJUMETHIMETAaKpUIIaT, HOJIMKapOOHATHI,
noJIMATUICHTepedTanaT). Y THan3anus U nepepadboTKa IIacTuKa.

DnacToMephl:  HaTypaJlbHBIH  KaydyK, CHHTCTHYECKHE Kaydyku (OyTaaueHOBBIN,
XJIOPOIIPEHOBBI, U30MIPEHOBBII) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypajibHbIE (XJIONOK, LIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHT€TUUYECKHE (KalpOH U JIaBCaH).

[lonumepsl cnenManbHOrO  HazHaueHUsl (TeyoH, KeBJap, 3JIEKTPONPOBOJSIINE
MOJINMEPBI, OHOpa3araeMble OJIUMEPHI).

DKCHepUMEHTATBHBIE METOBl M3YUYCHHsI BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
oOpa3uaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILIEHHE
SKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHue macTMacc U BOJIOKOH.

Pacuérhpie 3amaun.

Haxoxzaenue monekyasipHOi GopMysibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpPMYJIbl OPraHUYECKOTO
coeMHEHUST 10 Macce (00BEMY) TMPOAYKTOB CrOpaHMs, MO KOJWYECTBY BemIecTBa (Macce,
00BEMY) IPOYKTOB pPEaKLUU /UM UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WM CIIOCOOOB MOJTYYCHHS,
oTpeiesieHUe I0JIU BBIXOJA MPOJIyKTa PEaKIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBA3€H NMPU U3YYEHHUM OpraHumdyeckor xumuu B 10 kimacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIE TOHSATHUS: SIBJICHHE, HAay4HBIM (DakT, TUIOTE3a, TEOpHs,
3aKOH, aHajJMu3, CHHTE3, Kiaccudukanus, HAOMOACHHE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MO/JIETUPOBAHHUE.

®u3uka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJla, HSHEPreTUYECKHU
yYpOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BellecTBa, (PU3UYECKHUE BETUYMHBI,

CANHUIBI U3BMEPCHUS, CKOPOCTh, DQHCPI'UA, MacCCa.



buonorusi: kierka, opranu3M, dKOCUCTeMa, Onocdepa, MeTabomM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPODHBIM TUN MUTaHUs, OpoxeHWe, (HOTOCHHTE3, AbIXaHUE, OCNKH,
YIJIEBO/IbI, JKUPBI, HYKJICUHOBBIC KUCIOTHI, PEPMCHTHI.

I'eorpadust: moe3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexXHOIOT | MHIIEBBIC MTPOAYKThI, OCHOBBI PAIHOHAIILHOTO MTUTAHUS, MOIOIIHE CPE/ICTRA,

MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTrudyeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 3neMeHT. M3otonsl. CTpoeHHe 31eKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCIIA. DHEPrEeTHYECKHE YPOBHU W TIOJYPOBHH. ATOMHBIE
opoutanu. Kinaccupukamnus XUMHYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOHWTAISAM. OJIEKTPOHHBIE KOH(PUTYpAIlMd AaTOMOB JJIEMEHTOB
MEePBOrO—4YETBEPTOTO TIEPHOJIOB B OCHOBHOM U BO30OYKIEHHOM COCTOSIHUU, DJICKTPOHHBIC
KOH(UTYpAIIH HOHOB. DJIEKTPOOTPHUIIATCITLHOCTb.

ITepuonuueckuii 3akoH u Ilepumoanuyeckas cucrema XuMU4YecKux osnemeHtoB .M.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa H [leproanMyeckol CHUCTEMBI XHUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TE€OpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIOHBIX BEHISCTB MO Tpynmnam u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menneneena.

Xumudeckas cBI3b. Buabl XMMHYECKOM CBs3M: KOBAaJICHTHAs, MOHHAs, METaJlJndecKas.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW CBSI3W: OOMEHHBIM M JTIOHOPHO-aKIENTOPHBIN. DHEPTHs
U JutnHa cBs3u. [1oasapHOCTD, HANPaBIEHHOCTh M HACKIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMONEKYIAPHBIE B3aUMOACHCTBUSI.

BasieHTHOCTP M BaJIeHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHYECKMM CTPOCHHEM (Ha TMpUMEepe COCAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne O KOMIUIEKCHBIX coelMHEHUsX. (CocTaB KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuYeHHWE KOMIUIEKCHBIX coeauHeHuil. [lonartue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. THIbl KPUCTAIIIMYECKUX

peméToK (CTPYKTYp) U CBOMCTBA BEIIECTB.



[Tonsarue o gucnepcHbix cucteMax. Mctunnbie pacTBophl. [IpencraBienrue 0 KOJUTOMAHBIX
pactBopax. CrocoObl BBIpaKEHUS KOHIICHTPAIMM PACTBOPOB: MaccoBas JOJs BEHIECTBA B
pacTBope, MoOJisIipHas ~ KOHLEHTpaiusi. HacelllleHHble ¥ HEHACHIILEHHBIE  PACTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Krnaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKHX BEHISCTB. |pUBUAIBHBIC Ha3BaHUS
OT/ENbHBIX MPEJCTaBUTEICH HEOPTaHUIECKUX BEIIECTB.

Knaccugukanus XaMHUYecKUX peakiyii B HEOPTaHNUECKOW U OPraHu4ecKOi XUMHUH. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPAIICHUS DHEPTUU MPU XUMUUYECKHUX
peakuusx. TernnoBsie YQPEKTH XUMUUECKUX peakifil. TepMOXUMUYECKUE ypaBHEHHUS.

CKopocCTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3InUHbIX (pakTOopoB. ['OMOreHHBIE
U reTeporeHHbie peaknnn. Katanus u kataau3aTtopel.

O6patumbie u HeoOpaTUMbIEe peakiuu. XuUMHYecKoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIONIME HA TOJIOKEHHE XUMHYECKOTO PaBHOBECHSI:
TeMIepaTypa, JaBJICHHE M KOHIICHTPAIlMU BEIIECTB, yJacTBYIOIIUX B peakiuu. [Ipuniun Jle
[Tarenbe.

OnextponuTtnueckas auccouuanus. CuibHble #u  cinabble  37eKTposuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX pacTBOPOB: KUCJIOTHAas, HEWTpasbHas, menoyHas. BomopoaHblii
nokazatens (pH) pactBopa. 'unponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIpolecchl OKHUCIEHMS M BOCCTAHOBJICHHsA. BakHeWlllne OKUCIUTENN U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHbIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: Pa3I0KEHHUE
MEPOKCHJA BOJOPOJAa B IPHUCYTCTBUM KaTaln3aTopa, MOJAEIN KPUCTAUIMYECKHX PELIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHHe Cpeabl pacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yUYEHUE BIUSHUS PA3IHUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuuyeckasi Xummusi.

Ilonoxxenne HemeramnoB B llepumomuueckord cucTemMe XUMHUYECKHMX 3ieMmeHToB J[.U.
MenneneeBa W OCOOEHHOCTH CTpOEHHS HX aroMmMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).

Bonopon. INonyyenue, gu3ndeckre ¥ XUMUYECKHE CBOMCTBA: peaklUU C METAJIaAMH U
HEMeTaJlJIaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTIIMBHBIE 371EMEHTHI.

lanmorensl. Haxoxxaenune B mpupojie, COCOObI MOMydeHHs], (PUINUSCKHE U XUMUUYECKUE

CBOMCTBA. FaJ'IOFCHOBOIIOPOI[BI. Baxwneiimue KHUCIIOPOACOACPIKAIIUEC COCAUHCHHUA TaJIOICHOB.



JIabopaTopHbIE ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHHUs rajioreHoB. [I[puMeHeHne rajoreHoB 1
HX COCMHECHUM.

Kucnopon, o3on. JlabopaTopHble M HPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
du3nyeckue W XHMHYECKHE CBOWCTBA W MPUMCHEHHE KHCIOpoAa W O30HAa. OKCHIBI U
MIEPOKCH/IBI.

Cepa. Haxoxnenwe B TpUpOJE, CIOCOOBI IMOJNy4eHUs, (U3HUSCKUE U XUMHUYCCKUE
croiictBa. CepoBonopon, cyabhuasl. Okcun cepri(1V), okcua cepri(VI). CepHucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KHCIOTHL I[lpumeHeHue cepsl u €€
COEIMHEHU.

Azor. HaxoxneHue B mpupojie, CIOCOObI MONy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBoiicTBa. AMMHak, HUTPUABI. OKCUABI a30Ta. A30THCTas W a30THAs KHUCJIOTHI M HMX COJIH.
Oco0EeHHOCTH CBOWCTB a30THOW KHUCIOTHI. [IpuMeHeHHe a30Ta W €ro COeIWHEHMH. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxnaenwe B mpupojne, CrocoObl MONTydeHHS, (DU3NUECKHE W XUMHYECKHE
cBorictBa. Dochuast u Pochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coennuennit. ochopHbie yToOpeHus.

VYrinepon, HaxoXACHHUE B TMpUpoJe. AJUIOTpONHbIe Moaubukanuu. Puznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepogoM. Oxcup yraepona(ll),
okcun yriepona(lV), yrombHass kuciota u €€ coJid. AKTUBHUPOBAHHBIA YroJyib, aaCcoOpOITHs.
Oymnepensl, rpadeH, yraepoiHsle HaHOTPYOku. IlpuMeHeHHMe MpPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJIOM, U €r0 COCIUHEHUIA.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MOJydeHUs, (pU3MUecKre U XUMHYECKHe
cBorictBa. Okcup kpemuus(IV), kpemMHHEBass KHCIIOTa, CHUIMKAThI. [I[puMeHEeHHe KpeMHUS U €T0
coenuHeHuil. CTEKII0, €ro MoJiydeHue, BUIbl CTEKIIA.

[Tonoxenue MeramoB B [lepuoanueckoil cucreMe XUMHUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTpOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. Obiue Gpu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEeKTPOXUMHYECKUNA P HampspkeHud MertaioB. OOmme crnocoObl  MOTy4eHHS
METAJJIOB: TUAPOMETAILTYPTHUs, MTUPOMETAILTYpPTHUs, ANeKTpoMeTayprusi. [loHsTue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka MetamwioB [A-rpymnmbl [lepuoanueckoit cucTeMbl XUMHYECKHX
aneMeHTOB. Hatpuii u xanuii: monaydeHue, Gpusndeckue U XMMHUYECKHE CBONCTBA, MPUMEHEHHE

MPOCTBIX BEIICCTB U UX COCIUHEHHUHN.



OOmas xapakrepuctuka metamioB IIA-rpynnsl [lepuonndeckoil cucTeMbl XUMHUYECKUX
SJIEMEHTOB. MarHuii M KauplMid: MoiydyeHue, (QU3MYecKHe ¢ XHUMHYECKHE CBOMWCTBA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEHUH. JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

AntoMuHMI: nosyyeHue, QU3NYECKUE U XUMHMUYECKUE CBOMCTBA, IMPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro COCOMHEHUH. AMQOTEpHBIE CBONCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiass xapakrepucTuka MetauioB mnoOounbix noarpynn (b-rpynmn) Ilepuonmdeckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA Xpoma U ero coequHeHni. OKCUIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AUXpOMAaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COeIuHEHWH. BaxHeiimne
coemuaenus mapraana(ll), mapranna(IV), mapranmna(VI) u mapraama(VII). Ilepmanranar kanms,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJle3a U €ro coequHeHU. OKCUIbI, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(Ill). [lomyuenne n mpuMeHeHUE KeJe3a U €ro CIJIaBoB.

du3nyYecKre U XMMUYECKUE CBOMCTBA Men U €€ coenrHeHui. [lonyyenrne u npumeHenmne
MEIN U €€ COeTUHEHUN.

[uuk: nomyuenue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOKWCTBA OKCHUIA
Y TUAPOKCH/IA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[prMeHeHne NMHKa U ero COeMHEHU.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB M MX IPEBpPALICHUN: H3y4EHUE
0o0pa3l0B HEMETaJJIOB, TOpeHue cepwl, ¢ocdopa, xene3a, MarHus B KUCIOPOJE, H3ydCHHE
KoJUuleKUMH «MeTalibl M CIUIaBbl», B3aUMOJEWCTBHE IIEJIOYHBIX W MIEIOYHO3EMEIbHBIX
METaJJIOB C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPHUATIOB), B3aUMOJACHCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMu KHUCJIOT U LIEJI0Yel, KaUeCTBEHHbIE PEAKI[MM Ha HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THIPOKCUIOB AIIOMUHUSA U LIMHKA C
pacTBOpaMu KHCIIOT W LIEI0YEH, pElIeHUE 3KCIEPUMEHTAIbHBIX 3aa4 M0 TeMaM «l ajJoreHs»,
«Cepa u e€ coequHEeHUsD», «A30T U Pochop U UX coeTMHEHU», «MeTalTbl TIaBHBIX MOATPYII,
«Metasibl TOOOYHBIX MOATPYIII.

XUMHUA U )KU3Hb.

Ponp xumuu B obecrieueHHMH yCTOWYMBOIO Pa3BUTHUS uyenoBedecTBa. [IoHATHE 0 HaydyHBIX
METO/Jax IIO3HAaHWS M METOJOJIOTMM HAy4dHOro uccienoBaHus. HayuHble npUHIMIBI
OpraHu3alui XMMHYECKOTO MPON3BOACTBA. [IpOMBIIIIEHHbIE CIOCOOB! MOTYUYEHHUS! BaXKHEUIINX

BCIICCTB (Ha npumMcepe MmMpon3BoJACTBa aMMHAKa, CCpHOfI KHCJIOTHI, MeTaHOJ'Ia). HpOMBIIJ_IJ'ICHHBIC



crocoObl TOJTYYEHHUS] METAJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLICH cpeasl H
ero nocneacTBus. Posib Xumun B 00€CTIeYeHIH SHEPTeTHIECKON O€30IMaCHOCTH.

XuMHus U 300pOBbe 4YesoBeka. JlekapcTBeHHble cpexacrBa. lIpaBuna ucnosib3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Posib XuMuu B pa3BUTHU MEAUITUHBL.

XVMUS TIUIIA: OCHOBHBIE KOMIIOHEHTBI, TTUIIEBBIE T00aBKU. Pons xumMuu B obecnieueHnn
MUIIEBOM O0€30IaCHOCTH.

Kocmernueckne u mapgromepHsie cpeactBa. beitoBas xumus. [IpaBuia Ge3omacHOro
WCIIOJIb30BaHUS TIPETIapaTOB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENIbCTBE: BAKHEHUIIINE CTPOUTENbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMus B celNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpemMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepamuKka. MaTtepuaisl
JUI 3NEeKTpoHUKU. HaHnoTexHoIornm.

Pacuérnbie 3amaun.

Pacuérbl: macchl BemiecTBa MM 00bEMA ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00bEMA, KOJIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIMH, €CIIM OJIHO W3 BEIECTB MMEET MPUMECH, Macchl (00bEéMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTAa pEeakluu, €ClId OJHO M3 BEUIECTB JaHO B BUJAE pacTBOpa C
ONpeaeEHHON MacCOBOM 107 PacTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, AOJM BbIXOJAa MPOIYKTa PEaKIUU OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanus MeXnpeaAMETHBIX CBSA3EH MpU U3y4eHHH OOIIel M HEOPraHU4eCKOW XMMHUU B
11 xnacce ocymiecTBISETCS Yepe3 MCIO0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHITHIHA,
TaK U MOHATHUH, IPUHATHIX B OTJIEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIE TOHATUSA: SBJICHHME, HAay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpeHue,
SKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

Oduzuka: Marepusi, MHUKPOMHUpP, MAaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PaTUOAKTHBHOCTh, MOJIEKYNa, SHEPTreTHYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJCAIbHBI Tra3, (U3WYECKHe BEITUYHMHBI, EIHMHHIIBI
U3MEpPEHUs, CKOPOCTh, DHEPIHs, Macca.

buonorusi: kneTka, oOpraHm3M, OJKocucTema, Ouocdepa, MeTabONM3M, MakKpo- H
MHUKpPODJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,

KpYroBOpOT BCUICCTB U IIOTOK S3HCPIrUr B 3KOCUCTEMAX.



I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XMMU4€ecKasi MPOMBIIIJIEHHOCTb, METAJUIYprusi, CTPOUTEIbHBIE MaTepUabl,
CEeNIbCKOXO3SHCTBEHHOE TMPOM3BOJCTBO, IMHILEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIILIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, IIPOU3BOJICTBO

KOHCTPYKIHMOHHBIX MaTCPUAJIOB, JICKTPOHHAA ITPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IMpeaMeTa «XUMHUS» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
WUJIEHTUYHOCTH,; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOTPEIEICHHIO;
HaJIM4yue MOTHUBAlUM K  OOY4YEHHI0; TOTOBHOCTb M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTB€ npaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHBIC
IIJIAHBI.

JIngHOCTHBIE pe3yibTaThl OCBOEHUS TpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMXCsl B MPOIecce peann3aiiu
00pa3zoBaTebHON JIEATEITIHHOCTH.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHsD OTPakaloT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesITeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aliu
00pa30BaTeNIbHOM 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YYarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIECHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJTHEHHUH XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
P aHATN3€ PA3IMYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HACIEAMI0 OTE€YECTBEHHOMU
XUMHH;

YBOKEHUS K MPOILIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO MPHIIOKEHHUS
XMUMHH, OCO3HAaHUS TOTO, YTO JaHHBbIE HAayKH €CTh pPe3yNlbTaT JIMTENbHBIX HAONIOICHUH,

KPOIIOTIIMBBIX OKCIICPUMCHTAJIBHBIX IIOUCKOB, IIOCTOSIHHOT'O TPpyda y‘{éHBIX " IIPAKTUKOB;



HHTCpCCa M IIO3HABATCIBHBIX MOTHBOB B TIIOJYYCHHU U TMOCICAYIOIIEM aHAJIM3C
nHGOpMAIUY O IEPEAOBBIX TOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBEACHM,

CHOCO6HOCTH OLCHUBATh CUTyalllMH, CBA3aHHBIC C XUMHUUYCCKHUMH ABJICHUAMU, U
IIPUHAMAThL OCO3HAHHBIE PEIIEHUSA, OPUECHTHUPYACh HA MOpPAJbHO-HPABCTBEHHBIE HOpPMBI U
IIEHHOCTH;

TOTOBHOCTHU OII€CHHUBATH CBOE MOBEACHHUEC U IIOCTYIIKHM CBOMUX TOB&pHHI@fI C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U MMPABOBBIX HOPM U C yLIéTOM OCO3HaHUusA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB;,

4) popMHpOBaHNS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 370poBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEOOXOJUMOCTU
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/IT-IGCKOMY U ICUXUYCCKOMY 310POBBIO;

cOOIO/IeHNs TPaBWJI OE30TMAaCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
JKU3HH, B TPYAOBOH JEATEIBHOCTH;

IIOHUMAaHUA MLOEHHOCTHU IMIpaBUJI HWHAWBUAYAJIBHOTO W KOJUICKTHBHOI'O 0e30macHoro
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOJECHUS aKOTOJI,
HapKOTUKOB, KypeHHUSI);

5) TPY10BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHUM TNPAKTHYCCKUX 3a/1ad COLHMAIBLHOMN
HaIlpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTHYECKOMY H3YYCHHIO MPOQECCUi pa3IMyHOro pojia, B TOM YHCIIEC Ha
OCHOBE IPUMEHECHHS TIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBXKEHHUS K TPY.Ly, JTIOASIM TPYJa U pe3ylbTaTtaM TPYI0BOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpPUU OOpa30BaHUA,
Oynyuieit mpodeccu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 00IIIeCTBA;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOro OTHOIIEHUS K MPHUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00ALHOTO XapakTepa YKOJIOTHUYECKUX MPOOIeM, BIUSHHS YKOHOMHUYECKUX

MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLMATBHOM CpeIbl;



OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIB30BAHMS JOCTHKCHUN XUMHH IS PEIICHUSI BOIIPOCOB
palMOHAIBHOTO IPUPOAOIIOIH30BAHNUS,

AKTUBHOIO HENPUATHUS JICWCTBUM, MPUHOCAIIMX BPEI OKPYXKAIOLIEW MPHUPOIHOW CpeEne,
YMEHHUS MPOrHO3UPOBATH HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
NESTETPHOCTH  SKOJIOTMUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATHBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH UICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
0OLIECTBEHHOM MPAKTUKH;

MMOHMMAaHMs CIEeNU(PUKA XUMHUU KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHHH
paIrMoOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JTAHUH IIEJIOCTHOTO MPECTAaBIECHUS 00 OKpYKaIoIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHWU TMPHUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHny TpodieM COXpaHEHUsl PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMH JUIs COBPEMEHHOM IMBWIM3AIMMU: B €€
T'YMaHUCTHYECKON HAIpaBICHHOCTH M BaXHOW POJM B CO3JaHHM HOBOWM 0a3bl MaTepHAILHON
KYJIBTYpBI, B PELIEHUH II100aIbHBIX TPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny YCJIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTrO YjieHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAHHUS CYIIHOCTH METOJOB TO3HAHUS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIL30BaTh MOJyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHHUsS SBJICHUH OKPYXKAIOUIETO0 MHpa U MPOUCXOAANIMX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS TaHHBIX
C LEJbIO MOJIYYEHHUSI 1I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUUYECKUE 3HAHUSA JUTSl peLIeHUs TpodiieM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHIO M caMOOOpa30BaHHIO, K
AKTUBHOMY T[IOJIyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU

MOTPEeOHOCTAMHU;



UHTEpeca K OCOOCGHHOCTSAM Tpyla B pa3iuyHblX cdepax mnpodeccnoHaTbHON

ACATCIBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS TPOTPaMMbl MO XMMHH Ha YPOBHE CPEIHEro
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYUMBIC IS (DOPMHUPOBAHWSI MUPOBO33PEHUS OOYUAIOIMIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYIHBIE TIOHSTHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB TTO3HAHUS, UCTIOIB3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprusi, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNe, N3MEpEHHEe, SKCIIEPUMEHT U JIpyTHUe);

VHUBEpCAJIbHBIC  y4eOHble  JelcTBUA  (TI03HABaTENbHEIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaionie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COIMAIBHOM KOMITETEHITH 00yJarOIInXCs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS ~ HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE MACHCTBUS B TO3HABATEIBHOM U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXXKalOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4eOHBIMU

IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU ,HCfICTBHSIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJOrnYecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHUM TNPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB U XMMHUECKUX PEAKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyX AeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH

BBIBOJbBI U 3aKIIIOUYCHU A,



MPUMEHATH B MPOILIECCE MO3HAHMS HCIOJIb3YeMble B XUMHUHU CHMBOJUYECKUE (3HAKOBBIE)
MO/IeJH, TPe0OPa30BBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (GopMylia, YypaBHEHHE XUMHUECKOM peakuuud — TPU PELHICHHH Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a7a4, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

¢dbopMmynupoBaTh 1€MW W 337auyd  HUCCIIEJOBAHUS, HWCIHOJb30BAaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
115t POPMUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IJIAHUPOBAHUS W TPOBEACHUS YYCHHUYECKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMSI, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJETaHHOM
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JESTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B MTO3HAHUSI.

3) pabora ¢ unopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HAYy4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBO4YHbe IMocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTAaBICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMaluu, He0OXOAUMOM /ISl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KadecTBE CpEACTBA INpU pPabOTe C XUMUYECKOH
uHpopManuel: NPUMEHATh MeEXIpeAMeTHble ((pU3MUEeCKHe W MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTHU.



KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMBI B X0O€ AUAJIOra U/WUIN AUCKYCCUH,
BBICKa3bIBaTh UJCH, q)OpMy.HI/IpOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJITHCHUA
MPEeI0KEHHOM 3a/1a4H;

BBICTYIIATH C Hpe3eHTaHI/Ieﬁ PE3YyIbTAaTOB TTO03HABATEIIHLHOM ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCPCTHHKAMHW IIPpU  BBIIIOJJHCHHUU XHUMHUYCCKOI'O
IKCIEPUMEHTA, MPAKTHYCCKOW pPadOThI IO HCCICIOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peaninzanuu yueOHOro MHpOeKTa, U (OPMYIMPOBaTH BBIBOJBI MO pPE3yibTaTaM IPOBEIEHHBIX

HCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXJIEHUS 1 0OMEHa MHEHUSMHU.

PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe JeliCTBUSA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENBbHYIO NIEATEIbHOCTb,
ompenenss e€ Leau W 3aJadd, KOHTPOJIMPOBATh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUHM Y4eOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBINA CIOCOO MX PEIIeHUs ¢ YUETOM IOJIyuYeHUsI HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKLUSAX;

OCYIICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBC CaMOaHa/IM3a U CAaMOOLCHKH.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUS MPOTPAaMMbI IO XUMHU Ha YriiyOJEHHOM YpPOBHE Ha
YpOBHE cpelHero ooéuiero oopazoBaHUs BKIIOYAIOT creluduueckue s y4eOHOro IMpeaMera
«XUMHS» HAy4dHbI€ 3HAHUS, YMEHHSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpETAIMU U
peoOpa30BaHUI0 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJYyYEHUIO HOBOTO 3HAHHS U MPUMEHEHHUIO
3HAHUW B Pa3IMYHBIX YU4EOHBIX CUTYyallUAX, a TAaKKe€ B PEAIbHBIX >XU3HEHHBIX CHUTYalUAX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XWMHHU TMPEAMETHBIE PE3YNbTAThl MPEICTaBICHBI IO

rogamM U3y4dcHUA.

10 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTaTbl OCBOCHUS KypCa ((OpF AHUYCCKAsA XUMUSA» OTPAXKAKOT:

C(I)OpMI/IpOBaHHOCTB HpeHCTaBHeHHﬁI O MCCTC M 3HA4YCHHH OpF&HH‘-ICCKOfI XUMHHU B
CUCTCMC CCTCCTBCHHBIX HAYK U eé poJii B oOecreueHUH yCTOI\/’I"II/IBOFO Pa3BUTHA YCIIOBCUCCTBA B
peUICHUH Hp06J'IeM BKOHOFHHGCKOﬁ, 3HepreTquCKOﬁ U IHUIIEBOM 6C3OH8.CHOCTI/I, B pPa3BUTHU
MCIUIUHBI, CO3JaHUKU HOBBIX MATCPUAIOB, HOBBIX HCTOYHHUKOB OHCPTHUH, B obecneueHUH

palMoOHAIBHOTO MPUPOJIONIONB30BaHuUs, B (OPMUPOBAHIMH MHPOBO33PEHUS U OOIIeH KyIbTYpbl



YeJIOBEKa, a TaKK€ OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CHCTEMOM XHMMMYECKMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolue
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SIpO M JJIEKTpOHHAas o0oyiouka aroma, s-, p-, d-
aTOMHbIE OpOUTaJIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aroMa, FMOpUAM3aIMs aTOMHBIX
opbuTanel, WOH, MOJIEKyJa, BaJCHTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTEIECHb OKHCIICHHS,
XMUMHMUYECKasi CBsI3b, MOJIb, MOJIIpHAasE Macca, MOJISIPHBIM OOBEM, YIVIEPOJHBIM CKEJIET,
(GyHKIMOHAIbHAS TpYIIa, paguKkal, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpallEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M NPOCTPAaHCTBEHHas (reoMeTpuyeckas, ONTHYecKas),
M30MEpbl, TOMOJIOTMYECKUN psAZ, TOMOJIOTH, YIi€BOAOPOIbI, KHCIOPOJA- U a30TCOJAECpIKaIlue
OpraHMYECKUEe COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISIPHBIE
COCIMHECHUS; TEOPUH, 3aKOHBI (mepuoandeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOCHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEILECTB, 3aKOH
COXpaHEHUs W TPEBpAlIEHUS DHEPIHH TPH XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PECHUECKHE 3HAHUA, JESKAIIHEe B OCHOBE TOHUMAaHUS
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBJICHHWM; TMPEACTaBICHUS O MeXaHu3Max
XUMHYECKUX peakuui, TEepMOJUHAMUYECKMX M KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUs, O B3aMMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoOJIEKyJax (MHIYKTHUBHBIM U
Me3oMmepHbIi A dexTr, opuenTanTsl [ u Il poma); daxTomornueckune CBEACHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEHUIIUX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JEATeIbHOCTH YENOBEKa, OOIIMX HAayYHbIX MPHUHIMIIAX XUMUYECKOTO
POM3BOICTBA (HA IPUMEpE MIPOM3BOICTBA METAHOA, TIepepabOTKU HEDTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHSITHS [IPU OMUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpraHU4eCKNX COETMHEHUI;

c(hOpMUPOBAHHOCTH YMEHHIA:

HCIO0JIb30BAaTh XMMHUYECKYIO0 CHUMBOJIUKY JIJIsl COCTABIICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKENIETHBIX) POPMYIT OPraHUYECKUX BEILIECTB;

COCTaBJATh yPAaBHEHHS XMMHUYECKMX pPEAKUUA M  PACKpbIBaTh MX  CYIIHOCTb:
OKUCIIUTEIBHO-BOCCTAHOBUTEINIbHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTABJIEHHUS  DJIEKTPOHHOTO
OamaHca JTHUX peakIui, peakiuii HOHHOTO oOOMeHa MYTEM COCTaBJICHHS HUX TMOJHBIX H
COKpaII€HHbIX HOHHBIX YPaBHEHU;

M3TrOTaBIIMBATh MOJIETM MOJIEKYJ OPraHWYeCKUX BEIIECTB JJIi WIUIIOCTpAIluud  UX

XUMHUYCCKOTO U NPOCTPAHCTBECHHOT'O CTPOCHU A,



c(OPMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHUIO K ONPEAeNEHHOMY KIACCy/TpyIlle COSANHEHUH, 1aBaTh UM
Ha3zBaHMs 1o cucrtemarnueckoil HoMeHkinatype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BAHUS
JUIS  OTAEIbHBIX IPEJCTABUTENEH OPraHUYECKUX BELIECTB (ITUJICH, alETWIEH, TOJIYOll,
TJIMIEPUH, OSTWICHTIUKOIb, (eHos, (opMalbIeTua, aleTajibIeruy, ameToH, MypaBbUHAs
KHUCJIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJICMHOBAas, MaJbMUTHUHOBAas KHUCJIOTHI, IJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUJIUH, TUBUHUIL, U30IIPEH, XJIOPONPEH, CTUPOJI U APYTHUE);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BUJ XHUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (KOBaJICHTHAS! 1 NOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBSI3b);

C(OPMHUPOBAHHOCTh YMEHHUSI TNPHUMEHSATH TOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

chOpMUPOBAaHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XAMUYECKHAE CBOMCTBA THITMYHBIX TPEACTABUTEINCH pa3IMIHBIX KJIACCOB OPTaHNYECKUX BEIICCTB:
QJIKaHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKaJWEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIIUPTOB, AlbJETUAOB, KETOHOB, KApOOHOBBIX KUCIIOT, NMPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHCIIOT, OEJIKOB, YII€BOJOB (MOHO-, AU~ U MOJUCAXAPUIOB),
WUIIOCTPUPOBATh TE€HETHUYECKYI0 CBA3b MEXJy HHMH YPaBHEHUSMH COOTBETCTBYIOILIMX
XUMUYECKUX PEaKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTb yMEHHs MOATBEP)KJaThb HAa KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHMYECKMX COEJAMHEHMH OT KPaTHOCTU M THIIA
KOBAJICHTHOH CBSI3U (G- U TT-CBA3M), B3aUMHOTO BJIMSIHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOJHOIO ChIPbs
(HedTh, MPUPOMHBIN Ta3, yrojib), CIOCOOBI €ro MepepadOTKU M MPAKTUYECKOE MPHUMEHEHHUE
IIPOIYKTOB 1epepaboTKH;

c(OPMHUPOBAHHOCTh BJAJEHUsI CHUCTEMON 3HAaHUM O €eCTECTBEHHO-Hay4YHbIX MeETOoJax
NO3HaHUA — HAOIIOAEHUM, M3MEPEHHM, MOJICIUPOBAHUY, 3KCIIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSATh 3TH 3HAHUS;

COPMHUPOBAHHOCTh ~ YMEHHUS IPUMEHSATb OCHOBHBIE  OIEpald  MBICIUTEIbHON
NEeATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBIECHUE
MPUYMHHO-CIIEICTBEHHBIX CBS3€H — JJIs1 U3y4EeHUs! CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMA;

Cc(OPMHUPOBAHHOCTh YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATUSAMH U
NpPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX NPEIMETOB Juid 0ojiee OCO3HAHHOTO

IMOHUMAHUA CYHIHOCTU MATCPHUAJIBHOTO CAWHCTBA MHpPA, UCIIOJIB30BATb CUCTCMHBIC 3HAHUS IIO



OpFaHquCKOﬁ XUMHUHN I O6’b$ICHCHI/I$I " IIPOTHO3UPOBAHUA SIBJ'IGHI/II;'I, HUMCHOIINUX €CTCCTBCHHO-
HAyYHYIO IPUPOTY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOIUTH Pacu€Thl IO XUMHUYECKUM (opMmynam Hu
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPU3YIOIIUX BEHIECTBA C KOJHMYECTBEHHON CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHusl, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, aHATU3UPOBATH M OIICHUBATH C TO3UIUHN
IKOJIOTHYECKOH O€30TacHOCTH TMOCIICJACTBUS OBITOBOW ¥ TPOW3BOJCTBEHHOW JEATEIHBHOCTH
YEJIOBEKa, CBS3aHHOM C TIepepabOTKOM BEIIECTB, HCIOIB30BATH TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUN MTPOOJIEM B CUTYaLIUSX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAaHHOCTh YMEHHI: CAMOCTOSITENIbHO TIAHUPOBATh M MPOBOJUTH XUMUUYECKHUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCIIOPOJCOJEPKAIIUX OPTaHUYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad 110 PpacllO3HABAHHUIO OPraHUYCCKUX BeHIeCTB) C
coOmoleHneM TpaBuil  0€30MacHOTO  OOpalleHHuss C  BEHIeCTBAMH U JaOOpaTOPHBIM
obopynoBanueM, (GopMyaupoBaTh I€JIb HCCIECIOBAHUS, MPEJACTABIATH B pa3IudHOU (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHUM:

coOiroAaTh MpaBMiia 3KOJIOTUYECKH IIeIeCOO0pa3HOTO MOBENEHUS B OBITY U TPYAOBOH
NEeSITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0POBbs, OKpYKAloIled HPUPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOTO IEMCTBHS HAa >KUBBIE OPraHU3Mbl ONpeAeNEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbica nokazatens [T1K;

aHAJIM3UPOBATh  1€1€CO00pa3HOCTh  NMPUMEHEHHsS]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IICJICHANIPABICHHBIN MOUCK XUMHYECKOU
uH(popMallUd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4dHas JUTepaTypa, CpelIcTBa
MaccoBoil uH(popManuu, MHTEepHET W Apyrue), KPUTHUECKU aHAIM3UPOBATH XUMHUYECKYIO
nH(popMalnio, nepepadaTpiBaTh €€ U MCIMOJB30BaTh B COOTBETCTBUU C MOCTaBICHHOW y4eOHOM

3a7a4ei.



11 KJIIACC

[Ipenmetnbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTD MPEJICTABICHHUA: O MAaTEPHUATLHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBJICHUN INPUPOJBI, O MECTE€ M 3HAYCHUM XMMHHU B CHCTEME ECTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
SHEPreTUYeCKOM W IMUIIEBONW 0€30MacHOCTH, B Pa3BUTHUM MEIULUHBI, CO3JAAHUHU HOBBIX
MaTepuagoB,  HOBbIX  HCTOYHMKOB  BSHEpruM, B  OOECHEYEHHWU  PallMOHAIBHOTO
MIPUPO/IOII0JIL30BaHNUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 001N KyJIbTYphl UEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, 3JIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aTomHBIE OpOHMTAaNM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHUSI aToMa, THOpHIM3aIus
aTOMHBIX OpOWTajneil, HOH, MOJIEKyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTEHEHb
OKHUCJICHHS, XHMMHYecKas CBs3b (KOBaJGHTHas, MWOHHAas, MeETaJuIMyecKasi, BOJOPOIHAs),
KPUCTAJIJIMYECKAs PEIIETKA, XUMHUYECKas peakUus, pacTBOP, JJICKTPOJMTHI, HEIIEKTPOJIUTHI,
UIEKTPOJINTUYECKAsT ~ JUCCOLMALUA, CTENEHb JUCCOLUAIMM, BOJOPOJHBIM  IOKA3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH 3(P(PEKT XUMUYECKON peakiiH, CKOPOCTh XUMHUECKOM
peakuMy, XUMHYECKOE paBHOBECUE, TEOPUUM U 3aKOHBl (TEOpHsl  DICKTPOJIUTHYECKOU
aucconuanuy, nepuoaudeckuil 3akod JI.J. MenneneeBa, 3aKOH COXpaHEHMsI MACChl BEILECTB,
3aKOH COXPAHEHHUs W NPEBPAILECHUS DHEPIMH IIPH XUMHUYECKUX PEAKUUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMUHU,
MHUPOBO33PECHUYECKUE 3HAHUSA, JIKAIUE B OCHOBE IIOHUMAHUSA NPUYMHHOCTH M CUCTEMHOCTH
XMMHMUYECKUX SIBJICHUHM; COBPEMCHHBIE IPEICTABICHUSA O CTPOCHHU BEUIECTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM U  HAJMOJIEKYJISPHOM YPOBHSX; IIPEICTaBICHHS O MEXaHU3Max
XMMHMUYECKUX pEeakUud, TEPMOJUHAMUYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
IIPOTEKAHHUs, O XMMHMYECKOM paBHOBECHM, pacTBOpax M  JUCHEPCHBIX  CHCTEMAax;
(aKTOJIOrMUECKUE CBEIEHHUsI O CBOWCTBAX, COCTaBe, MOJy4YEHUH M 0€30MacHOM HCIOJIb30BaHUU
BOXHEHWIIMX HEOPraHMYECKHX BEIIECTB B OBITY M TPaKTHUECKOW MesITEeIbHOCTH 4YeNoBeKa,
OOIIMX HAayYHBIX MPUHLUIIAX XUMHUECKOTO ITPOU3BO/ICTBA;

Cc(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATh XapaKTepHbIE IPU3HAKU MMOHATUHN, YCTAHABINBATh
UX B3aUMOCBS3b, HUCIIOJB30BaTh COOTBETCTBYIOILUME IMOHATUSA IPU ONHMCAHUM HEOPTraHUYECKUX

BCIICCTB U UX HpeBpaHleHHﬁ;



c(hOpPMHUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XUMUYECKYH) CHMBOJHUKY JUISI COCTABIICHUS
dbopMynT BEIIECTB W YpaBHEHUN XUMUYECKUX PEAKIUi, CHCTEMATHYECKYl0 HOMEHKIATYPY
(IUPAC) u TpuBUanbHbIEC HA3BaHUS OTJICIbHBIX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUS ONPEIIEISITh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUYICCKHX
AJIEMEHTOB B COCAMHEHUSX, BHJI XMMHUYECKOU CBs3M (KOBAJICHTHAs, MOHHAS, METaJUITMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMYECKOUN peléTKY KOHKPETHOTO BEIIECTBA;

cOPMHUPOBAHHOCTh YMCHHSI OOBSCHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJA
XMUMHMUYECKON CBS3M U TUMNA KPUCTAUIMYECKON peréTku, OOMEHHBIM U JOHOPHO-aKIENTOPHBIH
MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIacCU(UIIUPOBATh: HEOPraHWYECKHUE BEIIECTBA MO HUX
COCTaBy, XMMHUYECKHE PEaKIUHU TO Pa3IUYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyronux
BEIIECTB, TEIUIOBOMY J((EeKTy peakiuu, HU3MEHEHUIO CTENeHEH OKHCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajau3aropa M APYTHE), CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHHS M
KpUTEPUH TSl KIacCU(UKAIINN U3y9aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHIA;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tepuoauyeckoro 3akona JI. .
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUYECKUX DJJIEMEHTOB MepBoro—4yerBéproro nepuonoB Ilepuomnueckoit cucremsr JI.W.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUYECKHE IOJYPOBHM,
«S-, p-, d-aTroMHBIE OpOWTATM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTHUECKHE COCTOSHHSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
COoeIMHEeHUH 10 TlepuoaaM u rpynnam Ilepuoauyeckoii cucrtemsl [. . MenpeneeBa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHSI X 3JIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHUH: XapaKkTepu3oBaTh (OMUCHIBATh) OOLIUE XUMHUYECKUE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYILIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMH C IIOMOUIbIO YPABHEHUI COOTBETCTBYIOIIU X XUMHUUYECKUX
peaxkuui;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOTrO OanaHca 3TUX PEaKIMi; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHMIi; pEaKIHii
TUAPOJIN3A; PEaKIMil KOMILIEKCOoOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIIEKCOB IMHKA U

ATFOMUHHS )



cOPMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECCKHX
peakuuii ¢ Y4ETOM HMX DJHEPreTHUYECKHX XapaKTEPUCTHUK, XapakTep H3MEHEHUS CKOPOCTH
XUMHYECKON PEaKIMy B 3aBUCUMOCTH OT Pa3jIMUYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYCCKUE PEAKIINH, JIGKAIINE B OCHOBE
MIPOMBIIIJICHHOTO TIONYYCHUS CEPHOW KHCJIOThI, aMMHaka, OOIIWe HAay4HbIC MPUHIIUITHI
XUMHUYECKUX TPOU3BOJICTB; IEJIECOO00PAa3HOCTh MPUMEHEHUS HEOPraHUYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIH3a;

c(hopMUPOBAHHOCTD BJIQJCHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
NpUpoOJbl  — HAOMIOJEHUE, U3MEpPEeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peaibHBIA U
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS NPUMEHSATh 3TH 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSCHEHHS XUMUYECKHUX SBIICHUH,
HMMEIOIINX MECTO B IPUPOJIC, MPAKTUUECKOM JAESITEILHOCTH YETOBEKA U B MIOBCEAHEBHOM KU3HU,

c(hOopMUPOBAaHHOCTh YMEHHSI BBISIBJISITHh B3aUMOCBSI3b XUMHUECKUX 3HAHHUH C TIOHATHSIMU U
MPEACTABICHUSIMUA JIPYTHUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0ojiee  OCO3HAHHOTO
ITOHUMAaHHS MaTEPUAIIBHOTO €ANHCTBA MUPA;

c(hOpMUPOBAaHHOCTh YMEHUS TPOBOIUTH PACUYETHI: C UCIOIb30BAaHUEM MOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PAacTBOPE» U «MOJIIpHAsi KOHIIEHTpAIMs»; Macchl BEIlecTBa WM 00bEéMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM 00BEMY OJJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOrO dPQeKTa peakluu; 3HaUeHHUs BOJOPOTHOTO MOKa3aTess PaCTBOPOB KUCIOT
U 1Iesioueld ¢ M3BECTHOM CTENEHbIO NMCCOIMALMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMM, €CJIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIIECTBA MM JaHO B H30bITKE (MMEET MPHUMECH); JI0JIU
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
SKCIEPUMEHT (MPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEIICHNUE CPElibl PACTBOPOB BEILIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YeHHUE BIUSHUS pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMHUYECKOW pEaKINH, pelleHue
AKCMEPUMEHTABHBIX 3a/1a4 1Mo TemaMm «Metamne» u «Hemeramib») ¢ coOOM0IeHUEM MPaBUIT
0e30MmacHOTO OOpalleHusi ¢ BeulecTBaMH U JabopaToOpHBIM 000pyAOBaHHEM, (OPMYIUPOBATH
Ielb HCCIENIOBaHUS, TPEACTAaBIATh B pa3IUYHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
AHaJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI: COOMIOIATh MpaBUia MOJIb30BAHUS XUMHYECKON TOCYAOU U

J'Ia60paTOpHLIM 060pyIIOBaHI/ICM, 06paLl_[eHI/IH C BCIICCTBaAaMHU B COOTBCTCTBHUU C MHCTPYKLIUAMHU



[0 BBIMOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKHX OIBITOB, 3KOJIOTMYECKH I11eJ1ecO000pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JEATEIHHOCTH B LEISIX COXPAHCHHUS CBOETO 3JI0POBBS,
OKpY)KaloLEel OPUPOJAHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pPa3BUTHUS, OCO3HABATH
OIIACHOCTh TOKCHYECKOIO ACHCTBHS HA >KUBBIC OpPraHW3Mbl OINPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazaress [IJIK;

c(OPMHUPOBAHHOCTh YMCHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
nH(OpMaMKA B Pa3MYHBIX MCTOYHHMKAX (HaydyHas W yd4eOHO-HaydHasl JUTEepaTypa, CpelCcTBa
MaccoBoii uH(popmaiuu, WMuTEpHET W Jpyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaluio, nepepadaTeiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUM C TOCTABJICHHOW y4eOHOMU

3a7a4en.
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10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
bu6moreka [IOK
11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 8
https://myschool.edu.ru/
Bbyrneposa
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoanbl
”1 [IpenenpHble YriieBOAOPOIbl — aJKAHbI, c bu6mmoreka [JOK
' [UKJIOAJTKAHBI https://myschool.edu.ru/
29 HenpenenbHbie yrieBoI0pOIbl: AJIKEHBI, 1 1 bubnunoreka [JOK
- aJIKaJUEeHbl, AIKMHBI https://myschool.edu.ru/
bubnuoreka [JOK
2.3 ApoMartudeckue yrieBoaopo bl (apeHsl) 8
https://myschool.edu.ru/
24 [IpupoaHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U X A bubnunoreka [JOK

nepepaboTka
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bubmuoreka [JOK
2.5 l"asioreHnpou3BoAHBIE YTIEBOJOPO/IOB 4
https://myschool.edu.ru/
Wroro mo pazueny 35
Pa3nea 3. Kucjiopoacoaep:kamue opraHu4ecKue coeJHHeHHus
bubmmoreka [{OK
3.1 Crnuptsl. DeHon 11
https://myschool.edu.ru/
KapOoHUIBHBIC COSTUHEHUS: AJTbJICTUIBI U
bu6moreka [IOK
3.2 keToHbl. KapOoHOBBIE KHUCHAOTHL. ClOKHBIE 21
https://myschool.edu.ru/
3¢upsl. XKupsl
bu6moreka [IOK
3.3 VYriaeBoasl 9
https://myschool.edu.ru/
Hroro mo pazgeny 41
Pasznen 4. A3oTconepxamye OpraHuyecKue coeIuHeHus
bu6mmoreka [JOK
4.1 AMHHBI. AMUHOKHUCIIOTBL. benku 12
https://myschool.edu.ru/
Utoro no pazneny 12
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS
bu6mmoreka [JOK
5.1 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 6
https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/

Hroro no pazneny

PesepBHoe Bpems
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [leproauyeckuii 3aKoH
bu6moreka [IOK
11 n [lepnoanueckas cuctema XUMUYECKUX 9
https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasue 1 . bubmuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6mmoreka [IOK
1.3 XHUMHUYECKUE PEAKITUN 19 1 3
https://myschool.edu.ru/
Hroro mo pazgeny 39
Paznen 2. Heoprannyeckasi XuMusi
bubmuoreka [JOK
2.1 Hemeramisr 31 1 3
https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Mertansl 23 1 2
https://myschool.edu.ru/
Hroro no paszneny 54



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3gen 3. Xumus u ;Ku3HbL

31 MeTtoabI ITIO3HAHUS B XUMHUHU. XUMHA U 9 bub6mmoreka [{OK
' KU3HD https://myschool.edu.ru/
Wroro mo pazueny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
o Xumwus, 11 kmacc/ Epemun B.B., Kysemenko H.E., [lpoznos A.A., Jlyaun B.B.; oz
penakuueit Jlynuna B.B., O6miecTBo ¢ orpaHU4€HHOI OTBETCTBEHHOCTBIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenne»
Xumws, 11 knace/ [ly3akos C.A., Mamauna H.B., [TonkoB B.A., AkuronepHoe
oburectBo «M3narenscTBo «lIpocBemenue»
o Xwumus. 10 xmacc/B. B. Epemun, H. E. Ky3emenko, B. B. Jlynun, A. A. Jlpo3nos, B.
WN. Tepenun.; non penaxmueit Jlynuna B.B., O01iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AxuimonepHoe odmiectBo «M3maTenbeTBo
«IIpocsemenue
Xumus, 10 xknacc/ ITy3akos C.A., Mamaunra H.B., [TorikoB B.A., AkiinonepHoe

obmectBo «M3natenbcTBo «IIpocBemnieHuey

METOIUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

e M.C.Ilak. Anroput™muka npu uzydenuu xumuu. M., 2000 r.

e Xumusg 10-11 xi.: Yuebnoe nocooue / P.A.JIunun, E.E. SIkumMoBa,

e H.A.Bortunoga; [Tog pen. mpod. P.A. Jluguna. M.: Ipoda, 1999 r.

e I.I''Xomuenko. Pemenne 3amad no xumun. M, 2000 r.

e JL.A.IlBeTkoB. Opranndueckas xumus: yue0. mis 10 k1. cpen. mk. — M.:
[Ipocsenienue, 1988

e B.j.Busropckuii. Borpocsl, yripaxxHeHuUs U 3a/1a4d 110 OPraHUYECKOU XUMUU C
oTBeTamu U pemeHusimu. — M.: BJIAZIOC, 1999 r.

e [I.Caiikc. MexaHu3Mbl peakiiyii B opranndeckoi xumuu. — M.: M3gaTenbcTBO
«Xumusa», 1971 r.

e A.U.Apremenko. Oprannueckas XuMus: y4e0. sl CTyJCHTOB CPEIHUX CIiell. y4eO.
3aBeAcHuil. — M.: Bricmras mkoima, 1998 r.

e 0O.C.I'abpuensH, H. H. Pynos, B. U. TonkynoB. «Xumus 10 knacc. XuMudeckui

9KCIEpUMEHT B IKose». Mocksa, «Jpoda», 2010 .



NUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
e VYpox (PBII) https://resh.edu.ru

e VYpox (Hcmopran) https://nsportal.ru

e (SdKnacc) https://www.yaklass.ru
e Buneoypox (MHTEPYPOK): https://interneturok.ru

o Tlpesenranus (Mupoypoxk) https://infourok.ru

e bubmmoreka [1OK https://m.edsoo.ru

e [lpesenranus (3Hanuo) https://znanio.ru

e Pemy EI'D: https://ege.sdamgia.ru/

e VYpoxk : https://urok.1sept.ru

e VYpok, npe3erraruu: https://multiurok.ru
e  VYpok(®OKCDOPM): https://foxford.ru

e [lnardopma Cupuyc: https://sochisirius.ru/
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