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IHHOACHUTEJIBHASA 3AIINCKA

IosicHuTeIbHAS 3aNIUCKA

Paboyas mporpamma 1o XMMHHU Ha YPOBHE CpeHero oomiero oopa3zoBanus pazpaboTana Ha
ocHoBe PenepasibHOrO 3akoHa OT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoi
Odenepanun», TpeOOBaHUM K pe3yibTaTaM  OCBOEHHUsS  (enaepalibHOW  00pa3oBaTeIbHON
nporpaMmbl cpefHero obmero ob6paszosanus(POIl COO), npencrasieHHbix B denepasbHOM
rocyaapctBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpernoaaBaHus
yueOHoro mnpeamera «XuMmus» B 00pa3zoBaTelbHbIX opranusauusx Poccuiickoit @enepanuu,
peayin3youMX OCHOBHbIE 00pa3oBaTeIbHbIE IPOrPAMMbI, 1 OCHOBHBIX NOJIOKeHUH «CTpaTterun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusg Ha YpOBHE YINIYOJNEHHOTO W3Y4YEHHsS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuamuxcs 10-11 xmaccoB. WM3yuenue mnpenmera,
peaninzyemoe B ycHoBUSAX AuddepeHuupoBaHHOTO, NPO(UIBLHOITO O00y4YeHMs, NPU3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB ILIKOJIBI,
HEOOXOIMMYIO JUId aJalTaluyd MX K OBICTPO MEHSIOUIMMCSI YCIOBHUSM JKU3HM B COLIUyME, a
TaKke JUIsl MPOJIOJDKEHHs] oOydeHuss B OpraHu3alusx Npo¢decCHOHAIbHOro o0pa3oBaHMs, B
KOTOPBIX XUMHUS SBIISETCS OJTHOM W3 MPUOPUTETHBIX AUCLIUILINH.

B mporpaMMe mno XuMHM Ha3Hau€HHE TMpeaMeTa «XUMHUS» MOJIydaeT MOoJAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHusl, pe3ylbTaToB 00y4eHHs] U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SBJISIOTCS CIIEAYIOUINE BBINIOJIHSEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIKU:

MHOOPMALIMOHHO-METOIMYECKasl,  peanu3anus  KOTOpoH  oOecneuumBaeT  IOJyd4eHUe
IPEJCTaBICHUS O LENAX, COJEpKaHuM, oOmeld crparerud oOy4eHus, BOCOIUTAHUS U Pa3BUTUSA
oOyyaromuxcs CpeAcTBaMu IpeaAMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpouIs;
OpraHU3allMOHHO-TUIAHUPYIOIAsi, KOTOpas NpeAyCMaTpUBAaeT OIpelesieHHe: MPUHIMIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4EHUs y4eOHOTo MaTepuasa, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; IOAXOJ0B K (POPMUPOBAHHUIO COJEPKATEIbHOH OCHOBBI
KOHTpOJII M OILIEHKM O0Opa30BaTEeNbHBIX JOCTW)KEHUH OOydaroUIMXcsi B paMKax HTOTOBOH
aTTecTaluu B GopMe €MHOIO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4YEHHS] XUMHHU:
yCTaHaBJIMBAET MHBAPUAHTHOE MPEJIMETHOE COJIep KaHue, 00s13aTeNIbHOE A1 U3yUEHUs B paMKax
OTJENBHBIX NpoduiIel, NpeaycMaTpUBaeT pacupeeseHue U CTPYKTYpPUPOBAaHUE €ro M0 KJIaccaM,
OCHOBHBIM COJIepKaTeNIbHbIM JIMHUSAM/pa3jiesiaM Kypca;

IaéT NpUMEpPHOE paclpesieieHue Y4eOHOro BpEMEHM, PEKOMEHIYeMOTo [uld U3y4eHHUs
OTJIEJIbHBIX TEM;

Ipe/ularaeT NpUMEpHYIO MOCIIEA0BATEIbHOCTh U3YUeHHs YUeOHOT0 MaTepraia ¢ yu€ToM JIOTUKU
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBsI3€il;

AT METOAMYECKYI0 MHTEpIIpeTaluio Lejded M 3a7ad U3ydeHHs MpeaMera Ha yriryOoJaEéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpEAHEro oouiero odpa3zoBaHMI,
COZIEp/KaTENbHON  XapaKTEPUCTHKM  IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOCHHMS  OCHOBHOMU
00pa3oBaTesIbHON MPOTrpaMMbl CPEIHEro 00I1ero oopazoBaHusl (JIMYHOCTHBIX, METAIIPEIMETHBIX,
NPEIMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATENIbHBIX JIEHCTBHM
o0yyJaromerocs 1o OCBOCHHUIO COJICpKaHUS IpeaMeTa.

I[lo BcemM Ha3zBaHHBIM TNO3MLIMSIM B MpPOrpaMMe IO XUMHHM IPEAYCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHUU Ha YpPOBHE OCHOBHOTO o0miero oOpa3oBaHus. 3a
npeenamMu  yCTAaHOBJICHHOM MporpaMMoi MO  XMMHUM  0O0s3aTeslbHOW  (MHBapUaHTHOM)
COCTaBJIAIONIEH coJiepkaHusl ydeOHOTO IpeaMeTa « XUMUs OCTa&TCsl BOZMOKHOCTh BbIOOpa €ro
BAPUATUBHOW COCTABJISIIOIIEH, KOTOpask IOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpo¢uiis 00ydeHusl.



B coorBercTtBuM ¢ koHuentyanbHbiMH TosioxkeHusiMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro U yriyOin€HHOTO ypoBHEH B cucreMe auddepenunpoBanHoro o0y4yeHus: Ha
YPOBHE cpeaHero oOriero o0pa3oBaHus XMMHUS Ha YPOBHE YIIIyOJEHHOTO M3YYEHUS HarpaBiieH
Ha peajlu3aluI0 IPEEMCTBEHHOCTH C TMOCIEAYIOIIUM JTalloOM [OJY4YE€HUS XUMHUYECKOTO
oOpa3oBaHusi B paMKax HW3Yy4YEHHs CIEUHATbHBIX ECTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero rnpodeccuoHaibHOTO 00pa3oBanus. B 1ol cBs3u
U3y4YeHUE TIpeaMeTa «XUMUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pACUIUpEHUE U
yIIyOJieHHE TEOPETHYECKOW ¢ TMPAKTHYECKOW IMOATOTOBKM OOYYalOUIMXCS, BBIOpABIIUX
onpenenEHHbIil mpoduiib 00ydeHus, B TOM YHUCII€ C MEPCIEKTUBON MOCIEAYIOMIEr0 MOJIydeHUS
XHMUYECKOTO 00pa30BaHMs B OpraHU3anusix npodeccuoHanbHoro obpasosanus. Hapsiay ¢ atum,
B cBere TpeboBanmii ®I'OC COO k IUTaHHPYEMBIM pe3ylibTaTaM OCBOCHUsS (eaepaibHON
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHEro 00IIero oOpa30BaHUS H3yYeHUE TMpEeAMETa «XUMHS»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUYaloIIuXcs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTEUIEKTYaIbHBIX YMEHUM, YMEHUN pallMOHaIM3auH y4eOHOTO
Tpyna ©  OOOOMIEHHBIX CIOCOOOB  JCSATENBHOCTH, HWMEIOIMUX  MEKIUCIUTLTHHAPHBIN,
HAJIMPEIMETHBIN XapaKkTep.

CocraBnsiolmiMMH TpeMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOTO H3Y4YEHMs SIBIISIOTCA
yrayOnéHnble Kypebl — «Opranuudeckas xumus» U «OOmas u Heopranuyeckas xumus». [lpu
OTIpEeJIeNIEHUU TOJIXOJ0B K OTOOPY M CTPYKTYpHOM OpraHu3aliy COAEpKaHUS 3TUX KYpPCOB B
MporpaMMe Mo XMMHHU 3a OCHOBY NpuHATH nojioxeHuss ®I'OC COO o paznuyusx 6a30Boro u
yTIIyOJIEHHOTO YPOBHEH M3yUEHHUS MPEeaMeETa.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumusi» U «OOmmas ¥ HeopraHudeckas
XUMHUSD» COCTABIISIET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 6a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CHUCTeMa 3HAHUHN MOJIydaeT OIpenelEHHOE TEOPETUYECcKOoe
JIOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OOJbIIMN  00BEM
(akTosornueckoro Marepuana. Tak, Ha yriyOJéHHOM ypOBHE M3y4YCHHS IpeaMeTa oOecreueHa
BO3MOHOCTh 3HAYUTEIBLHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE PACHIMPEHHS M YIIIyOJeHHS MPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUs PeaklMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
[leproguueckold  cHUCTEMBbl  XMMHYECKHX  OJJEMEHTOB  0Oa3upyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOSHUHU aToMa. XUMUYECKasl CBSI3b OOBICHSAETCS C
TOYKHM 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHMH mpu e€ oO0pa3oBaHHWU U pa3pyLUICHUH, a TaKkKe C
TOYKH 3pEHUs MeXaHu3MOB e€ oOpazoBaHus. V3ydeHue THUIOB peakuil JOMOJIHAETCS
(dbopMHpoBaHHEM MPEACTaBICHUN 00 AMEKTPOXUMUYECKUX MPOIECCaX U IIEKTPOIMU3E PaCIlIaBOB
U pacTBOpPOB BelIeCTB. B Kkypce opraHmdeckod XMMHH TpPU PACCMOTPEHHH PEaKIUOHHON
CIOCOOHOCTH COeIMHEHUH ynenseTcss oco0oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX dPdeKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIIHii.

Oco0oe 3HaueHue UMEeT TO, YTO Ha COJEPKaHHE KYpCOB XUMUU YIiIyOJIEHHOTO YPOBHS
M3YYeHUs i1 KJIaccoB ompenenéHHoro mnpoduis (riaaBHBIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep IOTOJHEHHI K 001Iel crucTeMe MpeIMETHBIX 3HAHHI) OKa3bIBalOT BIMSHUE CMEXKHbBIC
npeametsl. Tak, Hampumep, B COJEpXKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis GoJbiloe 3HaYCHUE OYAyT MMETh 3JIEMEHThl y4eOHOro Marepuana Mo ooume XumMuu.
[Ipy u3yueHuM mnpeaMeTa B JaHHOM Ciydae akleHT OyJeT chenaH Ha OOIIHOCTh METOJIOB
MO03HaHHUsA, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUM U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOPHS
(MonekynsipHas Teopust B (U3MKE), 3aKOHBl COXPAaHEHUS MacChl W DSHEPruH, 3aKOHbI
TEPMOIMHAMUKH, DJIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BELLIECTB U IPYTO€.

B TO xe Bpems B coziep)KaHUM IpeaAMeTa JUIs KIaCCOB XUMHKO-OHOJIOTMYECKOTO MPO(UIIs
00BN yenbHbIN Bec OyJeT UMeTh OpraHuueckas XuMus. B aTom cimydae mpenocraBisercs
BO3MOJKHOCTH 151 60siee 00CTOATENBHOTO pAaCCMOTPEHHSI XUMUUECKOM OpraHU3aluy KIETKH Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpHUMEPY, TaKHe CTPYKTypHbIE
KOMIIOHEHTHI, KaK JIMMHJIbI, OCJIKH, YIIeBOJbl, HYKJIEHMHOBbIE KUCIOTHI W apyrue. Ilpum stom



3HAHUS O COCTaBE M CBOMCTBAaX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILLECTB
CIIy’KaT OCHOBOM UI N3y4eHHS CYLTHOCTH MPOLECCOB (POTOCHHTE3A, IbIXaHUs, THIIEBAPEHUSL.

B mnnane ¢opmMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB [T0O3HAHUS U OIbITA IPAKTUYECKOTO IPUMEHEHNUS HayUHbIX 3HAHUM U3ydeHHE IpeaMeTa
«XUMHUD» Ha yrIIyOnéHHOM YpOBHE OCHOBAaHO
Ha MEXIIPEIMETHBIX CBS3SX C Y4YCOHBIMU MPEIMETaMU, BXOISAIIMMH B COCTaB IMPEIMETHBIX
obmacreit «EcTecTBeHHO-Hay4HbIE TpEAMETHI», «MaTtemartnka u umHpopMmaTtuka» u «Pycckuit
SI3BIK U JIUTEpATypay.

[Ipu m3ydeHnn ydeOHOTO HpeaMeTa «XUMHsS» Ha YriyOIEHHOM ypOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO U cpemHero ooOmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeid
MEPBOCTETIEHHONW 3HAYMUMOCTH SIBJSIETCS (OPMHPOBAHHE OCHOB HAyKH XMMHUH Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIbHOCTH 4YeNOBEKa M OJHOTO U3
KOMIIOHEHTOB MHMPOBOW KyJbTyphl. Perienue 3Toil 3amaun Ha yriyOoJEHHOM YpPOBHE U3y4dEHUs
IpeMeTa IpearnoiaraeT peajn3alnio Takux 1esel, Kak:

(¢bopMHpOBaHHE MPEJICTABICHUNM: O MaTepUAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX H
MIO3HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTe XHUMHH B CHCTEME ECTECTBEHHBIX HAyK U €€
BeIyllell posn B 0OecleyeHUH YCTOWYMBOIO Pa3BUTHs YEJIOBEYECTBA: B PEHICHUM MpoOiieM
9KOJIOTMYECKOM, SHEPreTHYEeCKON U MUIIEBOM 0€301aCHOCTH, B Pa3BUTUH MEIUILUHBI, CO3/1aHUU
HOBBIX MAaTEpUaJOB, HOBBIX HCTOYHUKOB OHHEPrHMH, B O0O0ECIEYEHUH pPALMOHAIBHOTO
MIPUPO/IOIOJIE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYyphl UEJIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpejie;

OCBOEHHE CHCTEMbl 3HAHUH, JIeXKAlUX B OCHOBE XHMHUYECKOW COCTABJIAIOIIEH €CTECTBEHHO-
Hay49HOU KapTUHBI MHpa: PyHIaMEHTATBHBIX MOHATHUN, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX
MIPE/ICTaBJICHUI O CTPOCHUH BEIIECTBAa HA Pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJSIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMMYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKaHUS
XMMHUYECKUX PEaKIHil, 0 XUMHUYECKOM PAaBHOBECHH, PAacCTBOpaxX M JAUCIEPCHBIX CHCTEMax, 00
o0UIMX HAYyYHBIX MPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dbopmupoBaHre y OOYYarONIUXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUM JJIs1 OOBSICHEHMs KIIOUEBBIX M M MpoOjeM COBPEMEHHOW XUMUH, IS
OOBSICHEHUS M TPOTHO3UPOBAHUS SIBIICHUM, HMEIONINX €CTeCTBEHHO-HAYYHYIO IPUPOJY;
IPaMOTHOTO pelleHus] MpoOJeM, CBI3aHHBIX ¢ XUMUEH, MPOTHO3MPOBAHUS, aHAIM3a U OLEHKU C
MO3UIUN  HKOJOTMYECKON OE30MacHOCTH TMOCIEACTBUN OBITOBOM M  HPOM3BOACTBEHHOMN
NEeSITeIbHOCTH 4eJOBEKa, CBSI3aHHOM C XUMHUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

yriayOieHue MpeiCTaBiICHU 0 HaAyYHbIX METOJIaX MO3HaHUS, HEOOXOAUMBIX Ul MPHOOpEeTeHus
YMEHHUH OPHEHTUPOBATHCS B MHUPE BEUIECTB M OOBSICHEHHUS XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B MPUPOJE, B MPAKTHUECKOMN ACATETbHOCTU U MIOBCETHEBHON KHU3HU.

B muane peanu3anuu MepBOOUYEPETHBIX BOCHUTATENBHBIX M Pa3BUBAIOLIMX (QYHKIUN
LEJTOCTHOM CHUCTEMBI CpelHero oOmiero oOpa3oBaHMs MPU U3YYEHUH MpeAMeTa «XUMUs» Ha
yriayOI€HHOM ypOBHE 0COOYIO aKTYalbHOCTh MPHOOPETAIOT TaKUE 1IeNIU U 3a7a4uH, KakK:
BOCIIUTaHHE YOESXKIEHHOCTH B MO3HABAEMOCTU SIBJICHUU TNPUPOMIbI, YBXKEHUS K IMpoIleccy
TBOPUYECTBA B O0JIACTU TEOPETUUYECKUX U MPUKIAAHBIX UCCIETOBAHUN B XUMHUH, (JOPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHUBAIMM K OOYYEHMIO U TIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTpOJIIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMSI OOIIEYENIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TO3HABATENbHBIX HMHTEPECOB, WHTEIUICKTYalIbHBIX M TBOPUECKUX CIOCOOHOCTEH
oOyuaromuxcs, (OpMHUPOBaHME y HHUX CO3HATEIBHOTO OTHOILIEHHS K €aMOOOpa30BaHUIO U
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOHW MpodeccHoHaTbHOH M 0OLIeCTBEHHOU
JeATeIbHOCTH, OTBETCTBEHHOTO OTHOLICHHMS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3I0POBOM
oOpase XU3HH;

(hopMHpOBaHKE YMEHUI U HABBIKOB Pa3yMHOTO MPHPOAOTIONB30BaHNUS, PAa3BUTHE SKOJIOTHIECKON
KYJIBTYpBl, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TI0JIE3HOM 3KOJIOTUYECKOH 1S TeNbHOCTH.



OOmiee 4muCIO YacoB, MPEAYCMOTPEHHBIX U W3YYEHUs XUMHH Ha YIrIIyOJICHHOM YpOBHE
cpenHero obmero obpaszoBanusi, coctaBisier 204 yacoB: B 10 kmacce — 102 yaca (3 yaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HEJEINIO).

COJEPKAHUE OBYYEHUA 10 KUIIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer u 3HaueHuWe OpPraHUYECKON XHWMHHU, MIPEJICTaBIEHHME O MHOrooopasuu
OPraHU4YEeCKUX COCTUMHECHUMU.

DJEeKTpPOHHOE CTPOCHHE aroMma yIriepoja: OCHOBHOE W BO30YXAEHHOE COCTOSIHHAL
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aToMHbIX opOuTaneil yriepoaa. MexaHnusmbl 00Opa3oBaHUsI KOBAJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUIbl epekppIBaHUsI aTOMHBIX OpOUTaiei, 6- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3ed B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTue 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopuss cTpoeHns opraHudeckux coenanHeHnid A.M. byriepoBa M COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTraHUYECKUX COEANHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYNIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTHas. M3omepus. Buasl wu3zomepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[Ipencrasnenue o kiaaccupuKaMy OpraHudecKuX BemecTs. [loHsTHE 0 PYHKIIMOHATBHON
rpynmne. 'omomnorus. I'omonoruueckue psaasl. Cuctemarnueckas HOMEHKJIATypa OpraHUYeCKHX
coequaeHnit (IUPAC) u TpuBnanpHbIe Ha3BaHUS OTACITBHBIX MPEJICTaBUTEIICH.

OcobenHoctT W KiaccU(UKAIUs  OpraHWYecKux  peakiuid.  OKUCIHTENBbHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIMH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METO/Ibl M3YYEHHUs BEIIECTB U UX MPEBPALICHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHu4yeckhX BEIIECTB M MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILCHUIO
OpPraHWYECKUX BEIICCTB TMpU HarpeBaHuW (TUIaBJIeHUE, OOYIJIMBaHUE ©  TOPEHHUE),
KOHCTPYHPOBaHHE MO/JIEJIEN MOJIEKY]I OPTaHUYECKUX BEILIECTB.

YrieBoaopoabl.

Ankanbl. ['omosiornyeckuil psan ajnkaHoB, o0mas (Gopmynna, HOMEHKIATypa U HU30MEpHs.
DJIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY aJKaHOB, Sp -rMOpHAN3aLMs ATOMHBIX
opOuTanen yriepoja, 6-cBsizb. DU3MUECKUe CBOMCTBA aJIKaHOB.

XUMUYECKUE CBOICTBA alIKaHOB: PEAKIMU 3aMEIICHUS, U30MEpHU3aluH, IerUIPUPOBaHUS,
UMKIU3aldY, [UpOJiN3a, KpekuHra, ropenus. [lpencraBienne o MexaHuU3Me  peakUuid
pPaUKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupoae. CriocoObl OMydeHUsS U IPUMEHEHHUE aJIKaHOB.

Huknoankansl. O6mas dhopmyna, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOSHUS U
XMMHYECKUX CBOMCTB MajblX (LHUKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKIIOTeKCcaH ) IUKJI0aakaHoB. CrocoObl MOMy4YeHUs U TPUMEHEHHUE ITUKII0ATIKAHOB.

Ankensl. ['oMosioruueckuit psii alnkeHoB, obmas Gpopmysna, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP°-TMOpUIM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAaKUMM NPUCOEAWHEHHUS, 3aMEIIECHHUA B O-
MIOJIOKEHUE TpU JBOMHOW CBS3M, MOJIMMEpH3aluuu W okucieHus. lIpaBuno MapkoBHUKOBa.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CIOCOOB! NOTYYEHHUS ¥ IPUMEHEHHUE aIKEHOB.

AnKaaveHsl. Knaccugukarms aJIKaINEHOB (comnpsikEHHBIE,
U30JIMPOBaHHbIE, KyMyauposanHvie). OcoOEHHOCTH HIIEKTPOHHOIO CTPOEHHS W XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX aueHOB, 1,2- m 1,4-npucoenunenue. Ilomumepusanus conpsKEHHBIX
meHoB. CriocoObl MOTy4eHHs U IPUMEHEHHE aJIKaJEeHOB.

Ankunbl. ['oMonoruyeckuii paj ajakuHOB, oOmias ¢opmynia, HOMEHKIATYpa U U30MEpHsL.
DJNEeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ] aJKWHOB, SP-THOpPHIU3AIMs aTOMHBIX




opOutaneit yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEUHEHMS], AUMEpPU3allUd U TPUMEpPU3aLUU, OKUcIeHUs. KucioTHbIe CBOMCTBA aJKUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsA3b. KadecTBeHHBIE peakiuy Ha TPOHHYIO CBs3b. CrocoOb
IIOJIy4EHUS U IPUMEHEHUE AJIKMHOB.

ApoMarudeckue yrieBoIopoabl (apeHsl). ['oMonorudeckuii psj apeHoB, o0mas Gpopmyina,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbI OEH3071a.
du3nuecKkue CBOWCTBAa apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €r0 TOMOJIOTOB: PEaKLIUU
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, pPeaklUU NpPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oia. [Ipeacrapnenue 00 opueHTUpYIOLEM AEUCTBUM 3aMECTUTENEH
B OCH30JIBHOM KOJIBLIE HAa TpUMEpE ATKWIBHBIX PaJuKalIoB, KapOOKCHIBHOH, THIPOKCHUIBHOM,
aMUHO- M HUTPOIPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHpOJA.
[Tonumepuzanuss  crtupona. CnocoObl  MOJNydeHUST U NPUMEHEHHE  apoOMaTHYECKHX
YTJI€BOA0PO/IOB.

[Ipupoausiit ra3. [lonmyrasle HedTsaHbIe ra3pl. Hedts n e€ mpoucxoxnenue. KameHHbli
yroiab U OPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKU HEPTHU: MEPeroHKa, KPEeKHHT
(TepMuYecKuil, KaTaIuTUYEeCKHil), pudopMuHr, nupoaus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBILIJIEHHOCTH U B OBITY.

I'enetnueckas cBs3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPO/IOB.

DNEKTPOHHOE CTPOEHHE TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amMenieHus
rajJloreHa Ha TUIPOKCOTPYIIY, HUTPOTPYNIy, HIHAHOTPYyNy, aMuHorpynny. /[lefictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CIOMPTOBOrO  pacTBopa ménoud. BzaumopeiicTBue
JUTajJOreHaJIKaHOB C MarHueM U HUHKOM. [IoHsATHE O MeTaloopraHuYecKUX COETUHEHHSX.
Hcnonb30BaHne TallOTEHIIPOM3BOHBIX YITIEBOJOPOJOB B OBITY, TEXHHKE W MpPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHbIC METOJbl M3YYCHMs BEIIECTB W UX MPEBPALICHUN: H3y4yeHHE
(M3UYECKUX  CBOWCTB  YIJIEBOJOPOAOB  (PacTBOPUMOCTH),  KAUeCTBEHHBIX  pEaKIHit
YTJIEBOJIOPOJIOB Pa3IMYHBIX KiIaccoB (oOecuBeunBaHUE OPOMHOW WJIM MOJHOM BOJIBI, PacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBHE alleTWJIEHa C AaMMHAYHBIM PpacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApYKEHHE Yyriepoja W BOJOpPOJAa B OPraHUYECKUX BEIIECTBAX,
[IOJIydeHHE STUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMmileHHe ¢ Kosulekuusmu «Hedtbs» u
«Yromb», ¢ o0Opa3uamy IUlacTMacc, KaydyKoB M PE3HHbBI, MOJCIMPOBAHHE MOJIEKYI
YIJI€BOJOPOJIOB U FaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsiopoacoaep:kamue opranudeckue coeJuHeHNs.

[IpenensHble opHOaTOMHbIE CcOUPTHl. CTpoeHHE MOJIEKyad (Ha IpUMEpe MeTaHola U
sTaHosa). ['omonorudeckuii psj, odmas Gpopmyia, u3oMepus, HOMEHKIATypa U Kilaccudukanus.
@dusnuecKkue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOoJHBIE CBSI3U MEXIY
MOJIEKyJaMH CHHMPTOB. XHMMHUYECKME CBOWCTBA: pPEaKLUU 3aMELIeHHs, JerujpaTaluy,
OKHCJICHHs], B3aUMO/ICHICTBHE C OPIraHUYECKUMU U HEOpraHUYecKUMHU kuciaotamu. KauecTBenHas
peakuus Ha OJHOATOMHbIE CHHUPTHI. JlelCTBUE 3TaHOJAa M METaHOJa Ha OpPraHu3M YelOBeKa.
CrniocoObl nosryyeHHs 1 IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[IpocTsie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOOEHHOCTH (PU3MUYECKHX M XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOUPTHI — 3TUJICHIVIMKOJAb M MINLEpPUH. PU3NYECKHME U XUMHUYECKUE
CBOMCTBA: pEaKkUUU 3aMEIICHHs, B3aUMOACWCTBHE C OPraHMYECKMMH U HEOPraHWYECKUMH
KHCIIOTAaMHM, Ka4€CTBEHHAsl PEaKlMsl Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o MexaHusMe
peakuuii HykieopuibHOro 3aMenienus. JlelicTBre Ha opranusM yenoBeka. CriocoObl MoMy4YeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enoi. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHHE THIAPOKCOTPYIIBI U OEH30JIBHOTO SJIpa.
®dusnueckue cpoiictBa (peHonma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KaduecTBeHHBIE
peakuuu Ha ¢Qenos. TokcuuHOcTh (eHona. CrnocoObl MOTYYEeHUS M MpUMEHeHHe (eHoa.
denonopmanbaeTuAHAS CMOJIA.



KapOoHunpHBIE COEIMHEHUS — QIBJCTHUABI M KETOHBL ~DJIEKTPOHHOE CTPOEHUE
KapOOHMIBHOU rpymmbl. ['oMOJOrHYecKHe psAabl albAETHIOB M KETOHOB, oOmas Qopmyna,
n3oMepus U HOMeHKiarypa. Du3znyeckue CBOWCTBA AJIBJAECTHIOB W KETOHOB. XHUMHYECKHE
CBOMCTBA aJIbJETMJIOB U KETOHOB: peakuuu IpucoequHeHus. OKHUCIIEHHE albJeruioB,
Ka4eCTBEHHBIE peakiuyu Ha aibaeruipl. CrocoObl MONMyYeHHs W MPUMEHEHHE ajbJIeTHJI0B U
KETOHOB.

OnHOOCHOBHBIE MpeJeNbHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKiarypa. Du3MYecKHe CBOHCTBA OJHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHCIOT. BomoponHbie CBA3M MEXAy MOJIEKyJaMU KapOOHOBBIX
KHACIOT. XWMHUYECKAE CBOWCTBA: KUCIIOTHBIE CBOWMCTBA, pEAKIMs STEpU(UKAINH, PEAKIHUA C
YY4aCTHEM YTJIEBOJIOPOIHOTO pagaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsTHE
O MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOMCTB HEIpPEAEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucHOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, NAJIbMUTUHOBAS, OJICMHOBAs, JUHONEBAs, JUHOAEH08As KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpPUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnoxwusie 3¢upsl. ['oMonoruueckuit psia, obmas Gopmyna, u3oMepuss ¥ HOMEHKIIATypa.
®uU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, pusnueckre U XUMHUYECKUE CBOWCTBA KHPOB: TUIAPOJIM3 B KUCION H
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoIe.

MBIT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

OO6mass xapaxkTepuctuka yrieBojoB. Kiaccudukauuss yrieBomoB (MOHO-, IU- U
nojucaxapuapl). MoHocaxapupl: TIIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a, 1e30Kcuprudo3a.
du3nyeckue CBOMCTBA W HaxoxjaeHue B mnpupoge. DortocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIUU C Y4YaCTHEM CIHUPTOBBIX M ANBJACTMJAHOW TpYII, CHOUPTOBOE H
MOJIOYHOKHCTOe Opokenue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B JKU3HEAEATEIbHOCTU
opranmsma. Jlucaxapuzapl: caxapo3a, ManbTO3a M JakTo3a. BoccranaBmuBaromme U
HEBOCCTAHABJIMBAIOIME naucaxapuipl. ['mapomn3 aucaxapunoB. HaxoxxneHuwe B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxman, INIMKOTeH M 1emiono3a. CTpoeHue MakKpOMOJIEKYI
Kpaxmayia, TJMKOT€Ha M UeJUtoiIo3bl. (Du3nueckne CBOWCTBA KpaxMmalla M LEJUIHOJIO3bI.
XHUMHUYECKHE CBOMCTBA Kpaxmaja: TMpOJin3, KAaUYECTBEHHAs PEaKLUHs C HOJOM. XUMHUYECKUE
CBOMCTBA LEJUTIOJIO3bI: THAPOJIN3, OTyYeHne 3(pupoB Lemiono3bl. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEPUMEHTAIbHBIE METObl M3YYEHHsI BEUIECTB M MX MPEBPALICHUN: pACTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJEHCTBHE A3TaHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOTO
CoupTa B albJerHj Ha pacKaIEHHOM MEIHOM IPOBOJIOKE, OKHCIEHHE STUJIOBOrO CIHUpTa
JUXPOMATOM Kaliis (BO3MOKHO MCIHOJIB30BaHUE BHIEOMATepUaoB), KAUeCTBEHHBIE PEaKIMU Ha
anpaerusl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcuaom meau(Il)), peakums raunepuHa
¢ runpokcuom meau(ll), xumMmuueckue cBOCTBa pacTBOpa YKCYCHOM KUCIOTHI, B3aUMO/ICHCTBHE
pacTtBopa ToKo3bl ¢ ruapokcunom meau(ll), B3aumopeiicTBue kpaxmania ¢ HMOJIOM, pElIeHHE
HKCIEPUMEHTANbHBIX 33Jau 1o TeMaM «CrupThl ¥ GpeHoubl», «KapOoHoBble KUCTOTHL. ClOXKHBIE
3pUpBI».

A3oTcoaepKamye OpraHnyecKkne CoeAMHeHusl.

AMHMHBI — OpraHMyYeckHe MpoW3BOJAHbIE amMMmuaka. Kiaccudpukanus  aMUHOB:
anupaTUyeCcKe U apoMaTUYeCcKHe; EpBUYHbIC, BTOPUYHbIE U TpeTUuHble. CTPOEHUE MOJIEKYII,
oOmas Qopmyna, nomepusi, HOMEHKJIATypa U (pu3ndeckue cBoicTBa. XMMHUYECKOE CBOMCTBa
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHHUE, B3aUMOJEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKniIaMMOHUS.

AHWINMH — IIpeICTaBUTENb AMUHOB apoMarudeckoro psaa. Ctpoenue aHuinvHa. B3anmuoe
BIIMSIHME TPYII aTOMOB B MoJieKyjie aHWIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.




KavectBennsle peakiuu Ha aHuiauH. CrocoObl MONMy4eHHs W TNPUMEHEHHE anu(paTHYeCKHX
amMuHOB. [losyyeHne aHuIMHA U3 HUTPOOEH301a.

Amunokucnotel. Homenknarypa u  wuzomepus. OTtnenbHble MPEACTABUTENH  O-
AMUHOKHCIIOT: TVIMLIMH, ajJaHuH. PU3MYecKUe CBOMCTBA AMMHOKHUCIIOT. XHMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aMQOTEpHBIX OPraHMYECKUX COCIUHEHUH, peakius IOJWKOHICHCAINH,
oOpa3oBaHue MENTUAHON CBs3U. brosormueckoe 3HaueHHEe aMHHOKUCIOT. CHHTE3 M THAPOIIH3
MENTH/I0B.

benku kak npupoanble mnoiumepsl. llepBuuHas, BTOpUYHAs W TpETUYHas CTPYKTypa
0enkoB. XMMHYECKUE CBOWCTBA OCIIKOB: THIPOJIU3, JCHATYpaIlUs, KaueCTBCHHbIC PEaKIHH Ha
OenKH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BEUIECTB M MX MPEBPAIICHUN: paCTBOPEHUE
0enKoB B BOJIe, JeHaTypalusi OeJKOB IMPHU HArpeBaHWM, LIBETHbIE PEaKIUU Ha OENKH, pelieHne
AKCHEPUMEHTAJbHBIX 337ad IO TeMaM «A30TCOJAEp)Kalllie OPraHUYECKHUE COCAUHEHUSD U
«Pacrnio3HaBaHue OPraHN4eCKUX COCIUHEHUI.

Brbicokomoiieky isipHble cOeITUHEHHS.

OcHOBHbIE TIOHATUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, IMOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alH, CPEeaHss MoJyeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

[TonumepHslie MaTepUaIbl. [Tnactmaccel (MoAMATUIIEH, TIOJIUTIPOITUJIEH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOI, MOJUMETHIIMETaKpuiar, MOJINKapOOHATHI,
oy THIIeHTepedTanar). Y Tunmsanus u nepepaboTka MiacTuka.

DnactoMepbl: HAaTypalbHBIA  KaydyK, CHHTETHMUYECKHE Kaydyyku (OyTaJneHOBBIH,
XJIOPOIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypanmbHbBIE (XJIOTOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOTO Ha3HaYeHUs (TeI0H, KeBIap, 3JIEKTPOIPOBOASIINE OIUMEDHI,
OnopazyiaraeMble TIOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METObl M3YYEHHUS BEIIECTB U MX MPEBpPALICHUI: 03HAKOMIJIEHUE C
oOpa3uaMu TNPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKOB, pelIeHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBanue miacTMacc U BOJIOKOHY.

Pacuérnble 3a1aun.

Haxoxpaenue moiekynsipHOi (OpMyIbl OPraHUYECKOTO COESIUHEHHS IO MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXXJICHHE MOJIEKYISPHOW (OPMYIbl OpraHHYECKOTo
coeluHeHUs: 1Mo Macce (00bEMY) MPOAYKTOB CropaHusi, IO KOJMYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKLUU U/WIN UCXOJIHBIX BELIECTB, YCTAHOBJICEHHUE CTPYKTYPHOU (OpMYyIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WM CHOCOOOB MOJIy4yeHUS,
oTpeieNieHUe I0JIU BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zamnus MeXIpeIMETHBIX CBSI3ed MpU M3y4eHUHM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISICTCSl 4Yepe3 HUCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuire ecTecTBEHHO-HAyYHbIE TMOHSATHSA: SBJIECHUE, HAYYHBIH (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaJlW3, CUHTE3, Kiaccu(uKanus, HaOIIOJEHUE, HU3MEpPEHHE, SKCIEPHUMEHT, MOJIElb,
MOJEIIMPOBAHUE.

®usnka: maTtepus, aTOM, DJJIEKTPOH, NPOTOH, HEHUTPOH, MOJIEKYJA, DHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, (pU3MUECKHE BETUYMHBI,
€IMHULIBI U3MEPEHHUS], CKOPOCTh, JHEPTHUs, Macca.

Bbuosnorusi: kietka, opraHusM, sKocucreMa, Ouochepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepoTpo(HBIM THI THHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIEBO/bI, )KUPBI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mosie3Hble UCKOMAEMble, TOILIIUBO.




TexHonorus: MUIICBBIC MMPOAYKTHI, OCHOBBI PALIMOHAJILHOT'O IMUTAaHWA, MOIOIIUC CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX A1iep. XUMHUECKU 31eMeHT. M3otonbl. CTpoeHHe 3JeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHH M TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccupukanus XUuMHYECKAX DIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacnpenenenue
SJIEKTPOHOB TI0 ATOMHBIM OpPOHUTAIAM. DIEKTPOHHbIE KOH(MUTYpallii aTOMOB 3JEMEHTOB
MEpBOro—4YEeTBEPTOr0 IMEPHUOJOB B OCHOBHOM M BO30OYKIEHHOM COCTOSIHUM, JJIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

Ilepnognueckuit  3akoH u  Ilepuonnmueckas cucreMa  XMMHMYECKMX  DJIEMEHTOB
J.W. MengeneeBa. CBsA3b NMEpUOAMYECKOTro 3aKkoHa W llepmonnyeckoil CUCTEMbl XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOpHeH CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB
XMUMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BELIECTB MO Tpynmam Hu
nepuoiaM. 3HaueHue nepuoandeckoro 3akona .M. Menneneena.

XnuMudeckass CBSI3b. BHABI XMMHWUYECKOHW CBS3M: KOBAJICHTHAS, MOHHAS, MeTaJLIMUecKas.
MexaHu3MbI obOpazoBaHUs KOBAJICHTHOM CBSI3H: 0OMEHHBIN
U JTIOHOPHO-aKUENTOPHBIA. ODHEpPrusi W JyiMHa CBs3W. [lOJISIpHOCTH, HANMpaBIECHHOCTh U
HAaCBIIIaeMOCTh KOBAJIEHTHOM CBsA3U. KparHble cBsizu. BonopoaHas cBsi3b. MexXMOJIEKyIsIpHbIE
B3aUMOJICHCTBUS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C MX T'€OMETPUYECKMM CTPOEHHEM (Ha IMpHMEpe COEIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoaa).

IIpencraBineHrne O KOMIUIEKCHBIX —coenuHeHHMsX. (CocTaB  KOMIUIEKCHOIO — HOHa:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonsatue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemectBa MOJIEKYJIIPHOTO M HEMOJEKYISIPHOIO CTpPOEHHUsA. THIBI KPUCTAIUIMYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTe o mucnepcHbIx cucreMmax. Mctunable pacTBopsl. lIpencraBienne 0 KOJIOUIHBIX
pactBopax. CrocoObl BbIpa)KEHUS KOHLIEHTPALMM pacTBOPOB: MaccoBas J0Ji1 BeLIeCTBa B
pacTBOope, MOJIApHas ~ KOHILeHTpauus. HacellieHHBIE M HEHAaCBILICHHBIE  PAcCTBOPBHL,
pacTBOpUMOCTb. Kpucraimioruaparsl.

Knaccugukanus m HOMEHKJIaTypa HEOPraHMYECKUX BeLIecTB. TpHUBHajibHbIE Ha3BaHUS
OTJIENbHBIX NIPEACTABUTEIIEH HEOPraHMUYECKUX BEILIECTB.

Knaccugukanus XuMu4ecKkux peakiiii B HeOpraHU4ecKol U OpraHn4eckoil XuMum. 3aKoH
COXPAaHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHMsI M IPEBPAILIECHUsS DHEPIUM IPU XUMHUYECKHX
peakuusax. TemioBsie 3h(HekTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YPaBHEHHUS.

CkopocTb XMMHUYECKOH peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. ['oMOTreHHBIE
U TeTeporeHHble peakuuy. Katanus u kaTanm3atopsl.

OOpatuMble U HeoOpaTHMble  peakiUH. XHUMHUYeckoe paBHOBecue. KoHcTaHTa
XMUMHMUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOUIME HA IOJOKEHUE XUMHUYECKOTO PAaBHOBECHS:
TEeMIlepaTypa, JaBJIEHUE W KOHLEHTPALMU BEILECTB, YYacTBYHOIIMX B peakuuu. [IpuHnmn
Jle Hlarense.

OnexkrponuTtnueckass auccouumarnya. CuibHble M cinabble  3MeKTpoiuThl. CTeneHb
mucconuanuu. Cpena BOOHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpasbHas, IieaouHas. BoxopoaHsiil
noxka3zatens (pH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHusa. OKUCIUTENb W
BOCCTaHOBUTENb. [Ipolecchl OKHCIIEHHS M BOCCTAaHOBJIEHUS. BakHellMe OKUCIHUTENN U
BOCCTAHOBMTEIHU. MeTOJ1 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIU3 paCTBOPOB U PACIJIaBOB BELIECTB.



OKCHEepUMEHTAIbHBIC METOJbl HM3YYEHHsI BEIIECTB M WX MPEBPAIICHUH: pa3ioKeHHE
MEPOKCHJa BOJOPOJAa B MPHUCYTCTBUM KaTalnW3aTopa, MOJEIU KPUCTAUIMYECKUX PEHIETOK,
MPOBEJICHUE peakluii HOHHOTO OOMEHa, OIpeNeeHHe Cpeabl PAcTBOPOB C TOMOIIBIO
WHMKATOPOB, U3YUCHUE BIUSHUS PA3MYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi Xumus.

[Tomoxenne HemerayioB B Ilepuogmyeckoil cuUCTEME XUMHUYECKHX  DJIEMEHTOB
J.1. MenzeneeBa 1 0COOEHHOCTH CTpPOCHHSI MX aTOMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AoTponus HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

Bonopon. INosyuenue, ¢puznyeckue U XUMHUYSCKHUE CBOMCTBA: PEAKIIMU C METALIAMH H
HEMETaJUIaMH1, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuabl. TOMIMBHBIE 2JIEMEHTHI.

lNanmorensl. Haxoxxnenue B mpupoje, crnocoObl NodydeHHs, GU3NYECKUE U XUMHUYECKHE
cBoiicTBa. ['anoreHoBomopoabl. BaxkHeilume KHCIOPOACOAEPKAIINE COCAMHEHUS TajOr€HOB.
JlaGopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOJTYYeHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
HX COCTMHECHUM.

Kucnopon, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHUCIOPOJA.
dusnyeckue W XMMHUUYECKHE CBOWCTBA W TPUMEHEHHUE KHUCIOopoaa U o30HaA. OKcHIbl U
TIEPOKCHU/IBI.

Cepa. Haxoxmenwe B mpupojie, CIOCOOBI TMONYYCHHS, (DU3NYECKUE W XUMHYECCKUE
cBorictBa. CepoBojopon, cymbduasl. Oxcun cepbi(IV), oxcun cepri(VI). Cepauctas u cepHas
KHCJIOTBI U uX coiu. OCcoOEHHOCTH CBOMCTB CepHOM KHCIOTHL. [IpumeHeHue cepel u €€
COEJTMHEHU.

Azor. Haxoxnenue B mnpupoje, crnocoObl MONydeHHus, (pU3MUecKue H XUMHUYECKHE
cBoricTBa. AMmuak, HUTpuAbl. Okcuapl a3zoTa. A30TUCTas M a30THAas KHUCJIOTBI M UX COJIH.
OcoOEHHOCTH CBOWCTB a30THOW KHUCJIOTHI. [IpHMeHEHHE a30Ta W €ro COEeIWHEHHMM. A30THBIE
yaoOpeHusI.

®dochop. Haxoxnaenwe B mpupoze, CHOCOObI TOJIydeHUS, (HU3UISCKHEC W XUMHYCCKUE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kucimora u e€ CoJu.
[Ipumenenne pocdopa u ero coennuennit. ochopHbie yT0OpeHus.

VYrnepon, HaxoxkaeHue B mpupone. AJuioTponHble Moaupukauuu. Duznyeckue u
XMMHYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriepogom. Oxcup yriepoaa(ll),
OKCH]I yraepona(IV), yroJibHast KHCJIOTa u eé COJIH. AKTUBUPOBAHHBIN
yroib, agcopouus. Oymiepensl, rpadeH, yriaepoAHble HAHOTPYOKU. [IpuMeHeHHe NpOoCThIX
BEIIECTB, 00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTUHEHHIA.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl NoiydeHus, (pu3nueckue u XUMHUYECKHe
cBoiictBa. Oxcun kpemuus(I1V), kpeMHUEBas KHCIOTa, CHUIMKATHI. [IpuMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKII0, €ro MoJydeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuonnyeckoii cucreMe XUMUUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. O0iue ¢pu3ndeckre CBONCTBA METAJLIOB.
[Ipumenenne MeTaioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEKTPOXUMHUYECKUN Psijl HaNpshKeHU MeTaiuioB. O0IIue crnocoObl MOTy4YeHUsT METaIIOB:
TUAPOMETAJUTYPrHUsl, MUPOMETAILTYPrusl, dIeKTpoMeTanyprus. IIoHsTHE O KOpPO3UU METAIIIOB.
CriocoOsI 3a1UThl OT KOPPO3HUH.

OO6mas xapakrepuctuka MmetauioB [A-rpynmbl [lepuoauueckoit CUCTEMBI XMMHUYECKUX
aneMeHTOB. HaTtpuii u xanwmii: monydyenue, Gpuandeckue U XMMHUECKHUE CBOWCTBA, MIPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUMN.

Oo6mas xapaktepuctuka metamwioB [IA-rpynmel [leproandeckoid cUCTeMbl XUMUYECKUX
JJIEeMEHTOB. Maruuii u KanblMii: TOoJdy4eHue, ¢GU3MYecKHe U XHMHYECKHe CBOWCTBA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUS!.

ANOMUHMIL: TIONTydyeHue, (U3NUecKue U XMMUYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coequHeHWidl. AMQOTepHbIE CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMSL.




OOmast xapakTepuCTHKa MeTauioB mo6ouHbix mnoarpymmn (b-rpymm) Ilepuoauueckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB.

dusnueckrue 1 XUMHUYECKUE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpOMAThbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHHE XpoMa.

®usznyeckue M XMMHUYECKHME CBOMCTBA MapraHia M €ro COeIMHEHMH. BaxHelmue
coemuaenust mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VIID). Ilepmanranar xanus,
€ro OKHCIIUTEIIbHbIE CBOWCTBA.

duznyeckue U XMMHUYECKHUE CBOMCTBA XkeJle3a U ero coequHeHuil. OKCUIbl, TUAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(lll). Ilomyuenne u npumeHeHue xKeje3a u ero CIijIaBoB.

@uU3NYECKUE U XMMHUYECKUE CBOMCTBA MEAU U €€ coenuHeHuid. [lonyyenrne u npuMeHeHue
MeEJIU U €€ COCIMHEHHN.

[unk: nomydenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCUIA
Y TUAPOKCHJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa U ero COeqMHEHU .

OKCIepUMEHTAIbHbIE METOIbI M3YYEHUS BEIIECTB U UX MPEBPAlllEHUI: n3ydyeHrne o0pa3LoB
HEMETaJlJIOB, TOpeHue cepbl, (ocdopa, xKene3a, MarHus B KUCIOPOJE, M3YUYEHUE KOJUIEKI[UU
«Metayisl ¥ CIUIaBbD», B3aUMOJCHCTBUE IIEIOYHBIX U IIEJIOYHO3EMENBHBIX METAUIOB C BOJOM
(BO3MO’KHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKeJe3a C pacTBOpaMu
KHCJIOT W IIEJIOYeH, Ka4eCTBEHHBIE PEAaKI[MM HAa HEOPraHWYECKHE aHUOHBI, KATHOH BOJOpPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJICHCTBHE THIPOKCUOB AIFOMUHHUS U [IUHKA C pAaCTBOPaMU KHCIIOT U
IeJIoYe, pelIeHne SKCIepUMEHTANbHbIX 3afady 1o TemMaM «lamorensl», «Cepa u €€
coeluHeHUs», «A30T U ochop 1 ux coeMHEHUD», «MeTasuibl TJIaBHBIX MOArPYNID, «MeTaisl
MOOOYHBIX TTOTPYIII.

XuMHS U KU3Hb.

Ponp xumum B oOecnieueHnr ycTOMYMBOIO pa3BUTHs yeloBeuecTBa. [loHsATHE O HaydHBIX
METOJax IIO3HaHUS M METOJOJIOTMM HAy4yHOTro uccienoBaHus. HaydyHbsle npuHIMNBI
OpraHu3alii XUMUYECKOTO MPOU3BOACTBA. [IpoMBINITIEHHbIE CIOCOOBI MOTYYeHHs BaXKHEUIINX
BEIIECTB (Ha MpUMepe MPOU3BOJICTBA AMMHAaKa, CEPHOU KHUCIOThI, MeTaHoJa). [IpoMblinieHHbIe
CrocoObl MOJTY4YEHHUS] METAUIOB M CIUIABOB. XUMHUECKOE 3arps3HEHHE OKpYXKalollell cpeabl U
ero nocueactsus. Posb xumMun B 06ecriedeHIH SHEPreTHIeCKO Oe30MacHOCTH.

XuMHus W 310poBbEe uenoBeKa. JlekapcTBeHHble cpencTBa. [IpaBuiia KCNonb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTHUU MEAUIUHBL.

XUMHUS MU OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J0oOaBkU. Pois xumuu B obecriedeHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnbie cpeactBa. beitoBas xumus. [IpaBuna Ge3zomacHOro
WCI0JIb30BaHUS MIPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAYKHEHIIINE CTPOUTENbHBIE MaTepHAaIbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE Marepuaibl, KpacKH, CTEKJIO, Kepamuka. Marepuasl
JUIsl JIEKTpOHUKH. HaHoTexHOoI0THH.

Pacuérnbie 3aaun.

Pacuérel: maccel BemecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIUYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO W3 BEUIECTB HMMEET INMpHMecH, Macchl (00BbEMa,
KOJINYECTBA BEIIIECTBA) MPOAYKTa peakiuu,
€CJIM OJIHO U3 BELIECTB JJaHO B BUJE PACTBOpA C ONPEAEIEHHON MacCOBOM J0JIEW paCTBOPEHHOTO
BEILIECTBA, MAaCCOBOM JOJM U MOJSIPHOW KOHIIEHTpAllMU BEIIECTBAa B pacTBOpE, JOJIM BBIXOJA
MIPOAYKTA PEAKLIUK OT TEOPETUUECKU BO3MOKHOIO.

MexXnpeaMETHBIEC CBA3H.

Peanu3arus MeXMnpeMETHBIX CBsI3€d MpU M3Y4EeHUU OOIIeH M HEOPraHWYEeCKOW XMMHH B
11 xmacce oCyIIecTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH,
TaK 1 MOHSTUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.




OOmue ecTecTBeHHO-HAyYHbIC TMOHSTHS: SIBIICHUE, HAy4HBIM (DakT, TUNOTE3a, TEOpHs,
3aKOH, AaHaJu3, CHHTE3, KiIacCUPHUKAIMI, MEPUOJAUYHOCTh, HAOIIOAEHUE, W3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

@dwusmuka: Marepus, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HWOH,
M30TOMBI, PATMOAKTUBHOCTb, MOJIEKYJA, DHEPreTHYECKUIl ypOBEHB, BEIIECTBO, TENO, O00BEM,
arperatTHoe COCTOSAHHUEC BCHICCTBA, I/IILGaJIBHI)If/'I ras, (1)I/ISI/II-I€CKI/IC BCINYMHbBI, CAUHHIIbBI
U3MEpEeHUsl, CKOPOCTb, JHEPTUs, Macca.

Buosorus: knerka, OpraHm3M, OJKOCHCTeMa, Ouocdepa, MeTabOIM3M, MaKpo- W
MUKPORJIEMEHTBI, OEJIKU, >KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, ()EPMEHTbHI, TOPMOHBI,
KPYroBOpOT BCUICCTB U IIOTOK S3HCPIrUr B 3KOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHonornsa: XuMHUUIecKas MNPOMBIINIJIICHHOCTh, MECTAJINIYpPrus, CTPOUTCIBbHLIC MaTCpHaJIbI,
CEeITbCKOXO3SCTBEHHOE TPOM3BOJCTBO, IMHUINEBAs IPOMBIIUICHHOCTh, (hapMaleBTHUECKas
IMPOMBIINIJICHHOCTD, MMPONU3BOACTBO KOCMETHYECCKHUX npemnaparos, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPHUAJIOB, SJICKTPOHHAA IIPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTUH.
[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OFPA3OBAHUMA
JIMMHOCTHBIE PE3YJIbTATbBI

B cootBeTcTBHH C CUCTCMHO-JACATCIIBHOCTHBIM ITIOAXOJO0OM B CTPYKTYPE€ JITMYHOCTHBIX
pe3yNbTaTOB OCBOGHUS IpeaMeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o6pazoBaHus
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YJArOITUMUCS POCCUHCKON TPaXIaHCKON
UJACHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITENIFHOCTH M CaMOOIIPEIEICHUIO;
HaJIM4yue MOTHUBAlMM K OOY4YeHHMIO; TOTOBHOCTh U  CIHOCOOHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl IMPUHATHIMU B OOIIECTBE MpaBWJIaMU M HOPMaMH IOBEJECHUS; HajIu4due
MIPaBOCO3HAHUS, KOJOTHYECKOW KYIbTYphI; CIIOCOOHOCTh CTAaBUTh LIEJIU U CTPOUTH >KU3HEHHbIE
TIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS NMpeaMeTa «XHUMHs» OTpaxaroT cPOpMHUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUUYECKON JEesITeNbHOCTH 00YYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNbHON IS TEIbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpeAMeTa «XHUMHUS» OTPaKkaloT c(HOPMUPOBAHHOCTh
OTIbITa MMO3HABATEIBHON U MPAKTUUECKOHN NEATEIbHOCTH 00yJaroxcs B Mpolecce peaan3anuu
00pa30BaTeNIbHOM J1eATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaKIaHCKOro BOCIUTAHMSA:

OCO3HaHHUA O00YYaIOIMIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMANBHBIX HOpMax M MpaBWJIaX MEXKIUYHOCTHBIX OTHOLICHWHA B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOHW AEATEIHHOCTU MPHU CO3/IaHUU YUEOHBIX TPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33124, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI APYTUX
MIPH aHATN3€ PA3INYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIHTAHUSI:

LIEHHOCTHOTO OTHOLIEHHMS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYECTBEHHON
XUMHH;

YBaKEHHsI K IpOLECcCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO MPHIIOKEHUS
XMMUHU, OCO3HaHMsI TOTO, 4YTO JAHHbIE HAyKH €CThb pe3ylbTaT JIUTENbHBIX HaOIIONEHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

MHTEpeca M T[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHMH U TMOCIEAYIOIIEM aHAJIN3e
MH(OpPMAIIMHU O MEPEOBBIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOM XUMHUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;



CIIOCOOHOCTH OILICHUBATH CUTYAINH, CBI3aHHBIC C XHMUYCCKUMU SIBJICHUSMU, U IPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh Ha MOPAITLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

FOTOBHOCTU OLICHUBATH CBOE IOBEIACHUE M IIOCTYNKM CBOMX TOBAPHUILEH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIIEICTBUIA TOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MIOHUMAaHMs IIEHHOCTEH 370poBOro M 0Oe3omacHoro oOpas3a KU3HU, HEOOXOAMMOCTH
OTBETCTBCHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOmrofeHus mpaBuil Oe30MacHOr0 OOpalleHUs C BEHISCTBAMH B OBITY, TOBCETHEBHOM
KU3HHU, B TPYJIOBOU JIEATEIHBHOCTH;

MOHWMAHMS IICHHOCTH TIPaBUJ WHJAWBHIYAJLHOTO U KOJUIGKTMBHOTO 0€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUHA W HEMPHUSTHS BPETHBIX TPUBBIYCK (YHMOTPEOJIICHUS aTKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4eOHO-HCCIICAOBATEILCKON  JCSITETLHOCTH,
00I11I€CTBEHHO IMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAHOBKM Ha aKTHBHOE Y4YacTHE B PEHICHHM TIPAKTHYECKUX 3a7ad CONUAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUUYECKOMY H3Y4YeHHWIO Tpodeccril pa3IuyHOro pojia, B TOM YHCIEC Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yiibTaTaM TPYAOBOH JeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYATBHOW TPACKTOPHH 00pa3oBaHUS,
Oymymiei mpodecCu U peaau3anui COOCTBEHHBIX KU3HECHHBIX ITUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

AKOJIOTUYECKH IEIECO00pa3HOr0 OTHOIIECHHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

TMOHUMAaHHSI TJI0OATEHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUAS YKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

0CO3HAHUS HEOOXOJMMOCTH MCIIOJB30BAHMS JOCTHKEHUN XUMUU IS PEIICHUS BOIIPOCOB
PaIlMoOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HENPHATHS JCUCTBUH, MPHHOCAIINX BPEA OKPYKAIOIIEH NMPUPOJHOU Cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUITHBIC KOJIOTHYECKUE TMOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl Pa3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYpPBI, OIBITA
JESITebHOCTH  JKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMMH B
M03HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH H
00I1eCTBEHHOM MPAKTUKH;

MOHUMAaHM CHenu(UK XUMHM KaK HayKH, OCO3HaHHS €€ poju B (HOpMHpPOBaAHHUH
paIMOHaIBFHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU LIEJI0CTHOTO MPEICTaBICHHsI 00 OKpYXKaIoIIeM
MHUpE KaKk O €JUMHCTBE MPHUPOABI M YEOBEKa, B MO3HAHUW MPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHnn mpoosieM COXpaHEHUs TPUPOJTHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHUHU JUISI COBPEMEHHOU IUBUIM3AIUU: B €€
T'YMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOM POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPBI, B PEIIEHUH TI00abHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
DHEPreTHYeCKOM, TMUIIEBOW ¢ DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHEI,
o0ecrevYeHnn yCIOBHIA YCIENIHOTO TPy/a M AKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YieHa
00I111eCTBA;



€CTECTBEHHO-HAYyYHONM TI'pPaMOTHOCTH: IIOHMMaHUSl CYIIHOCTH METOJIOB IIO3HaHUS,
UCTOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJY4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIUMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIIOYCHHS HA OCHOBE HAYYHBIX (PAKTOB U UMEIOIIUXCS JaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIEHO MCIIOJBb30BaTh XUMHUYECKIE 3HAHUS JIUIsl PELICHHUs TPOOIIeM
B pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

HHTEpEeca K MO3HAHUIO, UCCIIE0BATEIbCKOM IEATENbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHHI0O UM CcaMOO0pa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMM 1O XUMHMM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pa3IMuHBIX cdepax mnpodeccnoHaIbHON
JeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yiabTaTbl OCBOEHHS MPOrpaMMbl 1O XMMHHM Ha YPOBHE CpPEIHETrO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble U1 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYaIOUIUXCS MEXAUCHUIIIMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
U crienu(puKy METO/I0B MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, HAyYHbIM (akT, NPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHBIE yueOHbIe necTBus (mo3HaBaTenbHBIE, KOMMYHUKaTUBHbBIE,
perynaTuBHble), obecrieunBatone  (GopMupoBaHue  (YHKIMOHAIBHOW  TIpaMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIIMH 00yJaromuxcs;

COoCOOHOCTh  OOYYaroIUXCS ~ UCHOJIb30BaThb  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAaHWS U YHHMBEpCalbHble y4deOHble NEMCTBUSA B I03HABATEIbHOH H
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3ynbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU YYEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

ITo3naBaTenbHBIC YHHBEPCAAbHbIC Y4eOHbIC JeHCTBUSA

1) 6a3oBble JJOrnYecKue JAeicTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBaTh M aKTyaIM3UpOBaTh IpobdiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENCIATh LEIU ACATEIbHOCTH, 3alaBas IapaMeTpbl U KPUTEPHUH HX JOCTIKECHHS,
COOTHOCHTB PE3YJIbTATHI ACATEIBHOCTHU C IIOCTABICHHBIMU LICIISIMU;

HCIIOJIb30BAaTh IIPU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOIO MBIIUIEHUSA: BBIACIATH
XapaKTEepHblE IPU3HAKKM IOHATHMM W YCTaHABIMBATh MX B3aWMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOLIUE MMOHATUSA AJIs1 00bSACHEHUS OTJEIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KiIacCU(UKALIMHU BELIECTB U XUMUYECKUX PEAKLIHiA;

YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY U3Y4aeMbIMU SIBICHUSMY;

CTPOMUTH JIOTMYECKHE pacCyXAeHus (MHIYKTUBHbIE, JIECIyKTUBHBIC, IO aHAJIOTHUH),
BBISBJIATh 3aKOHOMEPHOCTH U NMPOTHUBOPEUHs B pacCMaTpUBAEMBIX SBJICHUSAX, (GOPMYIHNPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MPUMEHATh B IMPOLECCEe MO3HAHUS MCIIOJIB3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIeNH, TPeoOpa30BbIBATH MOJIEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMU4eckas (Qopmyna, ypaBHEHME XHMMUYECKOM peakIuu — TpU pPELlICHUH Y4eOHBIX
[IO3HABATENbHBIX U NMPAKTUYECKUX 3ajad, NPUMEHITh Ha3BaHHbIE MOJEIIBHBIE MPEICTABICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKUX PEAKLUH.

2) 6a3oBbIe HCCIEA0BATENbCKUE eCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NIO3HAHMS BEILECTB U XUMUYECKUX PEAKIIMIA;



dopmynupoBaTh WEIM W 3aJaydl  HMCCJIEIOBAHUS, MCIIOJNB30BaTh IIOCTABJICHHbBIE U
CaMOCTOSITENIBHO CPOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMHM CaMOCTOSATEJBHOIO IUIAHUPOBAHUS M IPOBENEHUS YYEHHUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOACTAHHOM
paborte;

npuoOpeTaTh OMNBIT YYEHHUECKOW HCCIEIOBATEIbCKOW M MPOEKTHON JESTEIHHOCTH,
MPOSIBJIATE CHOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSITENIbBHOMY IIOMCKY METOJIOB PELICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OpUEHTUPOBAThCA B pPa3IMUHBIX HMCTOYHUKAaX HHopmanuu (HAy4HO-TIOMYJIsIpHAs
JuTepaTypa XMUMHYECKOIO COJEpXaHHus, CIpaBOYHble MocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh MH(GOPMALIMIO Ppa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl M NPUMEHSATh pa3jIMYHbIE METOAblI IpPH TIOMCKE U OTOOpe
nHpopmMalny, He0OXOAUMOM JJIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeEHHOIO TUIIA;

MpUOOpEeTaTh OMBIT UCHOJB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpelcTaBieHUs UHGOpMaAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIpYTHE);

WCIOJIb30BATh HAy4YHBIM S3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMaluel: MPUMEHATh MEXKNpeaMeTHble ((pU3ndeckne W MaTeMaTHYecKue) 3HaKu |
CUMBOJIBI, (popMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIIHOCTH
KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

3aJaBaTh BOIPOCHI [0 CYLIECTBY 00CYKJa€MOM TEMBI B X0J€ AUAajIora U/WUin AUCKYCCUH,
BBICKa3bIBATh U/IeU, (POPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
IIPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C MpEe3EHTAalMel pPe3yJbTaTOB I03HABATEIbHON MAEATEIIBHOCTH, IMOJIy4YEHHbIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMM TIIPH  BBIIOJHEHUH XHMHUYECKOTO
JKCIIEPUMEHTA, NPAKTUYECKOM pPabOThl IO MCCIEJOBAHUIO CBOMCTB H3ydyaeMbIX BELIECTB,
peanu3anuy yd4eOHOro MpOeKTa, M (OpMyIMpoBaTh BHIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
UCCIIeIOBAaHU ITyTEM COTJIaCOBaHMsI MO3ULIMI B X0J1€ 00CYXJICHUsI U OOMEHAa MHEHUSMHU.
PeryassTuBHbIe yHHBepcaJibHble Y4eOHbIe JelicTBHA:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYLIECTBISATH CBOIO IO3HABATENIbHYIO IEATENbHOCTD,
omnpenenss e€ Leau U 3aJaud, KOHTPOJIMPOBAaTh U MO0 Mepe HEeO0OXOJAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUM NpPU BBINOJHEHUU YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3hHEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUETOM MOJIyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIIATH CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
NPEJMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHS MPOTpaMMBbl 10 XMMHUHU Ha yriIyOJIEHHOM YpOBHE Ha
YPOBHE CpeHero oOuero oopa3zoBaHMs BKIIOYAIOT crenuduueckue s yueOHOro mpeaMera
«XUMUS» HayyHble 3HAHUS, YMEHHMsSI M CIOCOOBI JEWCTBUH MO OCBOEHUIO, MHTEPIpETaluu U
peoOpa30BaHUIO0 3HAHUM, BUBI JAEATEIILHOCTH 1O MOJTy4YE€HUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HaHUU B Pa3NUYHBIX YYEOHBIX CUTYalMsX, a TaKkKe B PEaJbHbIX >KU3HEHHBIX CUTYaIHsX,
CBS3aHHBIX C XMMHEH. B mporpamme mo XMMHUHU NpPEAMETHBIE PE3YJIBTAThl IPEACTABIECHBI 110
roJiaM U3y4eHHsl.



10 KJIACC

[IpenmeTHbIe pe3yapTaThl OCBOEHMSI Kypca «OpraHudeckas XMMUsD» OTPaXaroT:

c(OPMHUPOBAHHOCTD NPEACTABICHUN: O MeCTeé W 3HAYCHHHW OPTaHWYeCKOH XHMUHU B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poiid B 00ECIIEYeHUH YCTOHYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
pelieHn: mpoOIeM IKOJIOTHUECKOW, SHEPreTUYSCKOW M TMUINEeBONH O€30TacHOCTH, B Pa3BUTUU
MEIIMIIMHBI, CO3/IaHMM HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB HHEPruu, B OOECIEUECHUU
paMOHATFHOTO TPUPOIOTIONH30BaHuUs, B (POPMUPOBAHIUH MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJIOBEKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JI0pOBBIO U
MIPUPOIHOMN CpeEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SIpO M JJIEKTpOHHAas o0oyiouka aroma, s-, pP-, d-
aTOMHbIE OpOUTaJIM, OCHOBHOE M BO30YXJEHHOE COCTOSHUS aroMa, FMOpUAM3aIMs aTOMHBIX
opbuTanel, HMOH, MOJIEKYNa, BaJEHTHOCTb, JIEKTPOOTPHUILIATEIbHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKasi CBsI3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHAIbHAS TpYIIa, paguKkal, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpalIEHHBIE,
CKETIETHBIE), W30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHas (Te€OMETpUYEecKas, ONTUYECKasi),
M30MEpBbl, TOMOJIOTMUECKUN psZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ- M a30TcoiepiKallne
OpraHMYEecKHUEe COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISIPHBIE
COCIMHEHUS; TEOpPUHU, 3aKOHBI (mepuoamueckuii 3akoH [[. V. MenneneeBa, Teopusi CTpOEHUS
opranmyeckux BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHMS MAacChl BEHIECTB, 3aKOH
COXpPAaHEHHs U TPEBpAIeHHUs] SHEPruh NpPH XUMHUYECKUX PpEeaKLUiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKAIMe B OCHOBE MOHHUMAaHUS
MPUIMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX SBJICHHH; TIPEICTABICHUS O MEXaHU3Max
XUMHUYECKUX peakuui, TEepMOJUHAMUYECKMX M KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUs, O B3aUMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoJIEKyJax (MHIYKTHUBHBIM U
Me3oMmepHbIi ¢ dexTr, opuenTanTsl [ 1 Il poma); daxromornyeckue cBeeHUST O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOIb30BaHUH BaKHEUIIUX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JEAITEeIbHOCTH YeNOBEeKa, OOIIMX HAayYHbIX MPHHIMIIAX XUMHUYECKOTO
MPOM3BOICTBA (HA IPUMEPE MPOM3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHHMIl:  BBISIBIATH  XapaKTEpHbIE  MPU3HAKK  TOHSATHH,
YCTaHaBIIMBATh UX B3aUMOCBS3b, HCIIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MpPU OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUII;

c(hOpMUPOBAHHOCTh YMEHUIA:

HCI0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPraHUYECKUX BELIECTB;

COCTaBIISATh YPaBHEHHS XUMUYECKUX PEAKINI 1 PACKPBIBATh UX CYIIHOCTh: OKHUCIUTEIHBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUi TOCPEACTBOM COCTABICHUS dJIEKTPOHHOTO OajaHca STUX PeaKlui,
peakiuii MOHHOTO oOOMeHa NyTEM COCTaBIEHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUI;

W3rOTAaBJIMBATh MOJETN MOJIEKY]I OPraHMYECKUX BEIIECTB I WJUIIOCTPAIlUU  UX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUMN: YCTAHABINBATh MPUHAIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 0 WX COCTABY U CTPOCHUIO K OIpPeNeIEHHOMY KJIacCy/TpyIie COeTUHEHHH, JaBaTh UM
Ha3zBaHus No cucremaruyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHATBLHBIE HA3BAHUS
JUIS  OTAETBHBIX TPEJACTaBUTENEH OpPraHMYeCKUX BELIECTB (ITWJICH, AaleTHIIeH, TOIYyo,
TIIMLEPUH, DJTUJICHIJINKONb, (eHon, QopMmanpaerua, ameranbAerui, aleToH, MypaBbHHAS
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CT€apUHOBAas, OJIEMHOBAs, MAJIbMUTHUHOBASI KHUCJIOTHI, TJHWIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIUH, TUBUHWII, U30TPEH, XJIOPOMIPEH, CTUPOI U IPYTHE);

cOPMUPOBAHHOCTh YMEHHSI OTIPEACTSATh BHJI XUMHYECKOW CBS3M B OPraHUYECKUX
coeMHEHUX (KOBAJICHTHAS U HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);



C(OPMHUPOBAHHOCTh YMEHUS IPUMEHATH TOJIOKEHUS TEOPHH CTPOCHHSI OPraHHYECKUX
BemiectB A. M. byriepoBa 11 00bsSCHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M
CTpOEHUS;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpoeHHe, (uszndyeckue u
XMUMHMUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3IMYHbIX KJIACCOB OPTraHUYECKUX BELIECTB!
QJIKAaHOB, LHUKJIOAJKAHOB, AJKEHOB, AJKaJMEHOB, AJKUHOB, apOMAaTHYECKHX YIJIEBOJOPO/IOB,
CIUPTOB, AJbJEIHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOCINHEHUH M aMHHOB, aMHHOKHCIIOT, OCITKOB, YIIIEBOJOB (MOHO-, M- U TIOJIHCAXapUJIOB),
WUIIOCTPUPOBATh TI'EHETHMUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSIMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIMH C UCTIONIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

Cc(OPMHUPOBAHHOCTh YMEHHS MOATBEPXKAATh HAa KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCHUMOCTH PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KpaTHOCTU M TUIA
KOBAJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTepHU30BaThb HCTOUYHUKUA YIJIEBOJIOPOJHOTO  ChIPbS
(HedTb, MpPUPOIHBINA Ta3, Yrojib), CIOCOOBI €ro MepepadoTKHM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTH BIIAJICHUSI CHCTEMOl 3HAaHMH O €eCTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUSI — HAONIOIEHUH, W3MEPEHUHU, MOJEIMPOBAHUH, OJKCIEpPUMEHTE (pealbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTh 9TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI  MPUMEHSTh OCHOBHBIE  OIEpalM  MBICIUTEIBHON
NEeSTeIbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, O0O0OILIeHHE, CHCTEMaTH3alUI0, BBISBICHUE
MIPUYMHHO-CIIEJICTBEHHBIX CBA3EH — JJIsl M3yUEHUsl CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUii;

Cc(OPMHUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C TIOHSATHIMHA U
NPEICTAaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX HPEIMETOB JUId 0ojieeé OCO3HAHHOTO
MIOHMMAaHUs CYIIIHOCTH MaTepUaIbHOTO €IMHCTBA MHUPA, UCIOJIb30BAaTh CUCTEMHBIE 3HAHUS IO
OpPraHM4ecKON XUMMHU IJIs1 OOBSCHEHMS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

C(OPMHUPOBAHHOCTb YMEHHUM: IPOBOJUTH pPAcy€Thl MO XUMHUYECKUM (opmyram u
YPaBHEHMSIM XUMHUYECKUX PEaKLHU C HCIOJb30BaHHMEM (PU3MUECKUX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOLUIUMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Tbl N0 HAXOXKJICHUIO XUMHUUYECKOH (OpMyIbl BELIECTBA 110 W3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

Cc(OPMHUPOBAHHOCTh YMEHHUH: IMPOTHO3UPOBATh, aHAIM3UPOBATh U OLEHUBATh C MO3MLIUHN
9KOJIOTUYECKON 0€30IacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOH JEATENbHOCTU
YeJ0BeKa, CBS3aHHOM ¢ mepepaOOTKON BEIIECTB, MCIOJb30BaTh MOJyYEHHbIE 3HAHMS UL
IPUHATHUSA TPAMOTHBIX PeIIeHUH Mpo0JieM B CUTYaLUsAX, CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENIbHO IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKUH
SKCIEPUMEHT (MOTy4YE€HUE U U3yuyeHHe CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHbIE PEaKIH
YIJIEBOJOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIIOPOJCOJEPXKALIUX OpPraHUYEeCKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHbIX 33/Jad [0 pPaClHO3HABAHHUIO OPraHMYECKUX BEIIEeCTB) C
coOioieHueM TMpaBwil  0Oe30macHOro  oOpallleHHs C BeUlecTBaMH U JIaOOPaTOpPHBIM
oOopynoBanuemM, (opMylIMpoBaTh IieJIb HMCCIEJOBAaHUS, IMPEJICTAaBIATh B Pa3IMYHON (opme
pe3yibTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OIICHUBAThH UX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh IMpaBUja SKOJOTHYECKH 1eJ1ecO00pa3sHOro MOBEJAEHUS B ObITY U TPYAOBOMH
JESITEIBHOCTH B LENSAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKAloIleW HPUPOJHON cpenpl U
JOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JIEHCTBUS HA JKUBBIE OPraHU3MBbI ONPEIECIEHHBIX
OpraHUYecKUX BEIIEeCTB, MOHUMas cMbIca noka3zatens [11K;

aHAJM3UpPOBaTh  I1€JIECOOOPAa3HOCTh  NPUMEHEHUs  OPraHMYeCKHX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIB3a;



c(OPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATh IIEICHANPABICHHBI TIOMCK XUMUYECKOU
uH(OpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydHas W y4eOHO-HAydHasl JUTEpaTypa, CpelcTBa
MaccoBoil uH(popmanuu, HHTEpHET W Apyrue), KPUTHYECKH aHATU3UPOBATH XUMHYECKYIO
nH(pOpMaIHnIo, IepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU
3a1a4uen.

11 KIIACC

[IpeameTrHsie pe3ynbTaThl OCBOCHMS Kypca «OOmas W HEOpraHudecKkass XUMUs)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEJICTABICHHIA: O MATEPUATIHPHOM €JIMHCTBE MHPa, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE M 3HAYECHUU XMMHHU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00€CIICUeHUN YCTOMYMBOTO PAa3BUTHUSA, B PEUICHUU MPOOJIEM IKOJOTUUYECKOH,
SHEPreTUYECKOM U TIUIIEBON OE€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepuajoB,  HOBBIX  HCTOYHHKOB  JHEPrudM, B  OOECIEUEHUH  PAIMOHAIHLHOTO
MIPUPOJIOTIONIL30BaHUS, B (GOPMUPOBAHIN MUPOBO33PEHUS U OOIIEH KyJbTYphl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOI Ccpeie;

BJIAJICHUE CHCTEMOM XUMHWYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArAOIINE
MOHATUS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aTomHbIe OpOHMTaNM, OCHOBHOE U BO30YKJAEHHOE COCTOSIHHS aToMa, THOpHUAM3AIHsI
aTOMHBIX OpOWTajneil, HOH, MOJIeKyla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTh, CTEHEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METATNYECKas, BOJOPOIHAsN),
KpHUCTAJUIMYECKas pEIIETKa, XMMHUYECKash PEeakius, PacTBOpP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIUTAYECKAsT ~ JUCCOLMAIMSA, CTENEeHb JUCCOLMAIMM, BOJOPOIHBIM  IOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, TETUIOBOM 3((HEKT XUMUYECKON peakiuu, CKOPOCTh XUMUYECKOU
peakiuy, XUMHYECKOE€ paBHOBECHE; TEOpPUHM M 3aKOHBI (TEOpHUsl AJIEKTPOJIUTHYECKOU
aucconuanuu, nepuonuyueckuid 3akoH /.M. MeHnneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS SHEPIUU IMPH XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIHUX Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XHUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIHE B OCHOBE IMOHMMAHMS NPUYMHHOCTH M CHCTEMHOCTH
XUMUYECKUX SIBIICHUW; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUU BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM W HAJMOJIEKYJIIDHOM YPOBHSX; MPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX peakuuii, TEPMOANHAMUYECKUX
U KAHETHUYECKHX 3aKOHOMEPHOCTSIX UX INPOTEKaHHs, O XMMUYECKOM PaBHOBECHH, PACTBOPAX U
JHUCIEPCHBIX CHCTeMax; (DaKTOJIOrMYECKUe CBEICHHS O CBOMCTBaX, COCTaBe, MMOJIYYCHHUH U
0€30MacHOM HCIOJIb30BAaHUH Ba)KHEHIIMX HEOPTraHMYECKHX BELIECTB B OBITY M NMPAKTUYECKOM
JeSITeIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHLUINAX XUMHYECKOTO TPOU3BO/ICTBA;

chOpMHUPOBAHHOCTh YMEHUH: BBISIBISITh XapaKTepHbIE MIPU3HAKU
MOHSATUMN, YCTAHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUA IPHU
ONMCAaHUU HEOPraHWYECKUX BEUIECTB U UX MIPEBPAICHU;

c(OpPMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIHMKY ISl COCTABJICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYECKYl0 HOMEHKIATYpY
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIHHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OIPENIESITh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
JIIEMEHTOB B COEJIMHEHUSX, BUJ XUMUYECKOUW CBSI3M (KOBaJIGHTHas, MOHHAS, METaJUIM4YecKas,
BOJIOPOJIHAS ), TUT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

cOpPMUPOBAHHOCTh YMEHHS OOBSACHATH 3aBHUCUMOCTh CBOWCTB BEIIECTB OT BHUJA
XMUMHUYECKON CBS3M U TUMA KPUCTAUIMYECKOW PEIIéTKH, OOMEHHBIN M JTOHOPHO-aKIETITOPHBIMA
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(hOpPMUPOBAHHOCTh YMEHHI: KIaccu(pUIMpoBaTh: HEOPraHMYECKHE BEIIeCTBA MO WX
COCTaBy, XMMHMUYECKHE PEaKUUHU MO Pa3IUYHbIM MPU3HAKAM (YHUCIYy M COCTaBY pearupyroumx
BEIECTB, TEIIOBOMY JS(PQEeKTy peakiuuu, HU3MEHEHHIO CTENeHEeH OKHUCICHHUS DIIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aropa M JAPYrue); CaMOCTOSITeIhbHO BBIOMPATh OCHOBAHUSA U
KPUTEPUH JUI KIACCU(PUKAIIUN U3yUAEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;



c(OPMHUPOBAHHOCTh ~ YMEHHS PACKphIBaTh  CMBICT  [EpUOAMYECKOro  3akoHa [l
W. MenzneneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHMIA: XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOHOB
XUMHUYECKUX  DJIEMEHTOB  IIEPBOrO—4eTBEPTOro  nepuonoB  [lepuoaudecko  CUCTEMBI
JI.1. MenzaeneeBa, HCHONB3ysl IOHATUSA («OHEPrEeTUYECKUE YPOBHM», «OHEPreTHYECKHUE
HNOJYPOBHM», «S-, P-, 0-aTOMHBIE OpOUTaIM», «OCHOBHOE M BO30YXKIEHHOEC SHEPreTHYCCKUE
COCTOSIHUSI aTOMa»; OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
UX coeauHeHuM no nepuojam u rpymmnam Ilepmommyeckoit cucremsl [[. M. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

cOPMHUPOBAHHOCTh ~ YMCHHIA: XapaKTepU30BaTh (OMHUCHIBATH) OOIMHWE XUMHUYCCKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE TI'€HETUYECKOM CBS3H
MeX 1y HEOPTraHUYECKMMU BEIIECTBAMHU C TIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHUS PAaCKPbIBATH CYIIHOCTh: OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuil MoCpeICTBOM COCTaBJIEHHS JIEKTPOHHOIO OanaHca 3THUX PEaKIHi; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHMH; peaKuHi
TUAPOJIN3A; PEaKIHMil KoMILIeKcooOpa3oBaHus (HAa MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA WU
ATIOMUHUS);

cOPMUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHMHUYECKUX
peakuuii ¢ y4€TOM HMX DHEPreTHYECKUX XapaKTEePUCTHUK, XapaKTep HW3MEHEHMs] CKOpPOCTU
XMMHUYECKON peaklMy B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI O] BIUSHUEM BHEIIHUX Bo3aeicTBuid (puHIun Jle [larense);

C(OPMHUPOBAHHOCTb YMEHHS XapaKTepPU30BaTh XUMUYECKUE PEAKIIMH, JIEXKAIUE B OCHOBE
IPOMBIIUICHHOTO MOJY4eHHUs CEpHOM KHCIOThI, aMMHUakKa, OOIIHMe Hay4dHble HPUHIUIIBI
XMMUYECKHUX IPOU3BOJCTB; I€JIECOO0OPa3HOCTh INPUMEHEHUS HEOPIaHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY ¢ TOYKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHUM O METOJaX HAyYHOTO MO3HAHUS SBJICHUHN
OpUpOabl — HAOMIOJCHHME, W3MEpPEHHE, MOJEIMPOBAHUE, OKCIEPUMEHT (peajbHblii MU
MBICJICHHBIH), HCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHS IPUMEHSTb 3T 3HAHUS IpU
HKCIEPUMEHTAIBHOM HCCJEI0OBAaHUM BELIECTB M s OOBSICHEHUS XUMHYECKUX SIBJICHHUH,
HUMEIOIUX MECTO B IIPUPOAE, IPAKTUUECKOM NEATEIBHOCTH YEJI0BEKA U B IOBCEAHEBHOM JKU3HH;

C(OPMHUPOBAHHOCTb YMEHMS BBIABIISTH B3aUMOCBA3b XUMUYECKUX 3HAHUHN C NOHATHAMH U
IPEICTABICHUAMU JPYTHX €CTECTBEHHO-HAay4YHbIX HPEIMETOB Juid 0ojieeé OCO3HAHHOTO
IIOHMMAaHMs MAaTEPUAJIBHOTO €IMHCTBA MHUPA;

Cc(OPMHUPOBAHHOCTb YMEHUS IPOBOJIUTH PACUETHI: C UCIOJIb30BAHUEM MOHITUI «MaccoBast
JI0J1s1 BELIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALMs»; Macchl BeLIeCTBAa WK 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJJHOTO U3 YYaCTBYIOUIUX B peakluu
BELIECTB; TEIUIOBOro 3pdeKTa peaku; 3HaUeHUs1 BOJOPOJHOTO MOKa3aTelsi pacCTBOPOB KUCIOT
U IIeJ0Yel ¢ M3BECTHOM CTeNneHbl0 IUcCOoLMaluu; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
IIPOJIyKTa pEaKLUH, €CJIM OJHO M3 MCXOJHBIX BELIECTB AAHO B BUJIE PAacTBOPA C ONPEACIEHHON
MaccoBO#l /oyiell pacTBOPEHHOTO BELIECTBA WM JIAHO B H30BITKE (MMEET MPHUMECH); J10JIU
BBIX0/1a MPOJIyKTa PEAKLUHU; 00bEMHBIX OTHOIIECHUH ra3os;

Cc(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENIHO IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKUH
HKCMEPUMEHT (IIPOBEACHUE PeaKIMii HOHHOTO OOMEHa, MOATBEPKICHNE KaYeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BEILECTB, ONPEECIIEHUE CPEABI PACTBOPOB BELIECTB € MIOMOLIBIO MHAUKATOPOB,
U3yYeHHE BIUSHHUS pa3IM4YHbIX (AKTOPOB Ha CKOPOCTh XHMHYECKON peakiuH, pelIeHHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TemaM «Metamie» u «Hemeramnsl») ¢ coOa0eHuEM MPaBUI
6e30omacHoro oOpaleHus C BellecTBaMU U J1abOpaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
LeJb HUCCIENOBaHMS, MPEACTaBIATh B pa3IMYHON (QopMe pe3yabTaTbl OSKCIEPUMEHTA,
aHAJIN3UPOBATh " OLIEHUBATh UX JIOCTOBEPHO



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmenoBanue pa3nesios U TEM IpOrpamMMBbl
n/m

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU

1.1 TIlpenmer oprannyeckoil xumun. Teopusi CTpOCHUS
opranuyeckux coenuuennii A. M. bytneposa

Hroro no pazneny

Paznen 2. YriaeBogopoabl

2.1 TlpenenbHbIE YII€BOJOPOABI — aJTKaHbI, IUKIOATKAHBI

2.2 HempenensHbIe yrIIeBOAOPO/IbI: aJTIKEHBI, aJIKAINEHBI, ATKHHBI
2.3 ApoMaTHYecKue YrieBOJIOPOIbI (apeHbI)

2.4 TlpupojaHbIe UCTOYHUKH YTIIEBOIOPOJIOB U MX TepepadboTKa
2.5 TamoreHnpou3BOIHBIE YTIEBOIOPOIOB

Hroro no pazneny

Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptsl. ®enon

3.2 KapOoHuIbHbBIE COCTUHEHHUS: AJIbICTHIbI U KeTOHbI. KapOoHOBBIE
kucoThl. CinoxHbie 3pupbl. XKupbl

3.3  VYrueBonsl

Hroro no pazneny

Pa3znea 4. A3oTconepskainye oprannyecKkue coeIuHeHus
4,1 Amunbsl. AMUHOKHCIOTEL benku

Wroro no pazgeny

Paszgea S. BoicokomMoJiekyJIipHbIe COeAUHECHUS

5.1 BBICOKOMONEKYISIPHBIE COSAMHEHHUS

Hroro no pasaeny

Bcero

11
21

41

12
12

KomnunuectBo yacos

KontponbHsble
paboTsl

IIpakTrueckue
paboThI

DOnexTpoHHbIe (IU(POBHIE)
00pa3oBaTeNbHBIE PECYPCHI

POIII

POIII
POl
POUI
POl
POUI

POIII
POIII

POIII

POIII

POIII



Ne HanmenoBanue pasnesioB U TEM IPOrpamMMBbl
/o

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne HanmenoBanue pasnesnoB U TeM IpOrpamMMBbl
n/m

Paszgea 1. Teopernueckne 0OCHOBBI XUMUM

1.1 Crpoenue aroma. [leproauueckuii 3akoH u Ilepuonnyeckas
cucTeMa XxuMu4deckux anementoB J[. 1. Menneneesa

1.2 Crpoenwue BemecTBa. MHOrooOpasue BENIeCcTB
1.3 Xwumuueckue peakiuu

Hroro no pazneny

Paznea 2. Heoprannyeckasi XuMus

2.1 Hewmeramibl

2.2 Meransl

Hroro no pazneny

Paznea 3. XuMus 1 ;KU3Hb

3.1 Meroabl NO3HAHUS B XUMHUH. XUMUS U KU3Hb
Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

102

Bcero

11
19
39

31

23
54

102

KomnunuectBo yacos

KontponbHsbie IIpakTrueckue

KomnmnuectBo yacos

KontponbHsble IIpakTrueckue

DOnexTpoHHbIe (ITU(POBHIE)
oOpazoBaresbHbIE PECYPChI

OnexTpoHHbIe (IU(POBbIE)
00pa3oBaTeNbHbBIE PECYPCHI

POIII
POl

POl

POIII
POIII

POIII



IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC

Ne Tema ypoxka KomnyecTBo 4yacos Hara DnexkTpoH

/1 Bceero Koutponshbie Ilpakruueckue H3Y4eH Hbie LIOP

paboThl paboThl L

1 Ilpeamer u 3HaUEHUE OPraHUYECKONW XMMUHM, IPEICTABICHUE O MHOT000pa3uu 1 POIII
OPraHU4YeCKUX COCTMHEHUIN

2  DIJEKTPOHHOE CTPOSHHUE aToMa yriiepo/a (OCHOBHOE M BO3OYKIEHHOE COCTOSHUSA). 1 PO
BanenTHble BO3MOKHOCTH aToma yriepojaa

3  Xumudeckas CBSI3b B OPraHUYECKUX COCTMHEHUAX. MeXaHu3Mbl 00pa30oBaHUs 1 POIII
KOBAQJICHTHOM CBSI3U, CIOCOOBI pa3pbiBa CBA3EH

4  Teopus cTpoeHHs opranudeckux coequnenuii A. M. byrneposa 1 PolI

5  Bugasl uzoMepuu: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DIEKTPOHHbIE Y3PPEKTHI B 1 POl
MOJIEKYJIaX OPraHUYeCKUX COEIUHEHHUH

6 Ilpencrasiienue o kiaccupukanuy U cucreMarndeckas HomeHkiaarypa (IUPAC) 1 POIII
OpraHMYECKUX BEIECTB

7 Kiaccudukanus peakiuii B OpraHudecKOd XUMHH 1 PO

8  Cucremaruszanus 1 0000IeHNE 3HAHUN IO TEME 1 POIII

9  AJkaHbBl: TOMOJIOTHYECKHH psajl, oOmas Gopmyrna, HOMEHKIATypa U U30MEpHs, 1 PO
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYI

10 dusuueckue U XUMUYECKUE CBOMCTBA aJIKaHOB 1 POII

11 Haxoxnaenue ajakaHoB B rnpupojie. CriocoObl MOJIy4eHHS U IPUMEHEHHE aJIKaHOB 1 POII

12 [Muxioankansl: obmas Gopmysa, HOMEHKIATypa U U30MepHs, 0COOEHHOCTH CTPOSHUS U 1 PO
XMUMHUYECKUX CBOMCTB, CIOCOOBI OMYyYCHHS U TIPUMEHEHUE

13 Pemienue pacu€THBIX 3a/1a4 HA ONPEICIICHUE MOJIEKYIIPHOU POPMYIIBI OpraHUYECKOTO 1 POII
BEII[ECTBA TI0 MACCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOSIIIUX B €TI0 COCTAB.
CucremaTu3anus 1 00001IeHHe 3HaHUN TI0 TEME

14  AnkeHbI: TOMOJIOTUYECKHH psJl, 001as popMysa, HOMEHKIATYpa, SJIEKTPOHHOE U 1 POIII

IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ. CTPYKTYpHasi U IUC-TPAHC-U30MEPHUS AJIKEHOB
15 ®wusnyeckue U XMMHUYECKHE CBOMcTBa asikeHoB. [IpaBuino MapkoBHHKOBa 1 POIII



n/n

16
17
18

19

20
21
22

23
24
25
26
27
28

29
30

31
32

33
34
35

Tema ypoxka

CriocoObl mosTy4eHHst 1 IPUMEHEHHE aJIKEHOB
[Ipaktudeckas padora Ne 1 mo teme "llomydeHue STHIIeHA U U3yYEHHUE €T0 CBOMCTB"

Pemenue pacuéTHBIX 331249 Ha ONPEACTICHIE MOJICKYISIPHON (hOPMYJIIbI OPraHUIeCKOTO
BEIIECTBA

AJKamueHbl: cOnpsbKEHHBIC, U30JIMPOBAaHHbBIC, KyMylupoBaHHbIe. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOCHUS

XHAMHMYECKUE CBOMCTBA CONPSIKEHHBIX INCHOB
CriocoObl MoTy4eHHs! ¥ TPUMEHEHNE aTKaIUEeHOB

AJIKWHBI: TOMOJIOTUYECKHUU psl, 00mIas opmyrna, HOMEHKIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, (PM3HUECKUe CBOMCTBA

XHUMHUYECKUE CBOMCTBA aJIKMHOB

KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b

CriocoObl MostydeHus: 1 IpUMEHEHNE aIKMHOB

Pemenue 3aga4: pacy€Thl 0 YpaBHEHUIO XUMHYECKOW pEaKIIUU
CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME

ApEeHBI: TOMOJIOTUYECKUH psll, 001mast popmylia, HOMEHKIATypa. DINEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT OEH30J1a U TOJIyoJia, UX (PU3HUecKre CBOICTBa

XuMu4deckrue CBOMCcTBa ApPCHOB: p€aKIMH1 3aMCIICHUA

XMMHYECKUE CBOMCTBA aPCHOB: PEAKIIMH MPUCOCTMHECHHSI, OKUCIICHHE TOMOJIOTOB
Oen3oJa

OCo0EHHOCTH XUMHYECKUX CBOMCTB CTUPOJIa

Pemenue paC‘IéTHHX 3aJla4 Ha OIIPCACIICHUC MOJ'ICKyanpHOﬁ (1)0pMy'J'ILI OPraHu4cCKoOro
BCIICCTBA

CnocoObl MOJIY4YCHUS U IPUMCHCHUC aPCHOB
I'eneTnyeckas CBA3b MCKAY pa3JIMYHbIMU KJIACCaMH YIJICBOAOPOAOB
Pacuétel no YpaBHCHUAM XUMHUYCCKUX peaKHHfI. CI/ICTeMaTI/BaI_[I/IH u 0606H_IGHI/IG 3HAHMI

Bcero Konrtponbhbie Ilpaktuueckue H3YICH HBIC op

R Y =

[EEN

KonmuectBo yacos

paboThl

paboThI

Hara DnekTpoH

nus

POIII
POIII
POIII

POIII

POIII
POIII
PolI

PolI
POl
POII
POIII
POII
POIII

POIII
POIII

POIII
POIII

POIII
POIII
POIII



n/n

36
37
38
39
40

41

42
43
44

45
46
47

48

49
50
51
52
53

54

Tema ypoxka

10 TEME

[Tpupoauslii ra3. [lonyraeie HeTIHBIC Ta3bI

KaMeHHbII yrosb 1 NpoayKThI €ro nepepaboTKu

Hedtsb 1 cniocoOsr e€ nepepadotku. [IpuMeHenne npoaykToB nepepadoTku HedTu
I'enernueckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMM YIJIEBOI0POJIOB

FaJ'IOFGHOHpOI/ISBOJIHI)IG YIJIIEBOAOPOAOB: BJICKTPOHHOC CTPOCHUE, PCAKIIUN 3aMCIICHUA
rajorcHa

JelicTBue menoveil Ha TaJIOreHIPOU3BOAHbIE. B3auMoaelcTBruE TUTaaoreHAIKaHOB C
MarHueM U HUHKOM

CucremaTtu3zanus 1 00001IeHre 3HaHU 10 pazaeny "YriaeBoaopos!"
KonTtponpHas padoTa o Teme "YriaeBoaopo s

[IpenenbHbIE 0THOATOMHBIE CITUPTHI: TOMOJIOTHYECKHM psifl, 001as popmysa, CTpOeHHE
MOJIEKYJI, U30MepHsl, HOMEHKIATypa, Kiaccuduxamus, puandeckre cBONCTBa

XUMUYECKHE CBOMCTBA MPENIENbHBIX OJHOATOMHBIX CIIUPTOB
CriocoObl MostydeHus: 1 IpUMEHEHHE OJTHOATOMHBIX CITUPTOB

[IpocTeie 3uphl: HOMEHKIATYpa U U30MEPHsi, 0COOCHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB

MHOTr0aTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TIIUIEPUH, UX (GU3UUYECKUE U XUMHICCKHE
CBOMCTBA

CriocoObl MosTyueHus: ¥ IPUMEHEHHUE MHOTOATOMHBIX CITUPTOB

@DeHoI: CTpOCHHE MOJIEKYIIbI, PU3ndecKre CBOMCTBA. TOKCHYHOCTH (eHomNa
XHUMHYECKHE CBOMCTBA (heHoIa

CriocoOsl mostydeHus: U mpuMeHeHue ¢eHomna

ITpaktuyeckas pabota Ne 2. Pemenue skcrepuMeHTa bHbIX 3a1a4 1o TeMe "CrnupTel U
¢benoms"

CI/ICTeMaTI/BaI_II/IH u 0606IJ_ICHI/IG 3HAHHUH 110 TEME

Bcero Konrtponbhbie Ilpaktuueckue H3YICH HBIC op

Y

Y

KonmuectBo yacos

paboThl

paboThI

Hara DnekTpoH

nus

POIII
POIII
POIII
POIII
POII

POII

POl
POl
POIII

POIII
POII
POIII

POIII

POIII
POIII
POIII
POIII
POIII

POIII



n/n

55

56
57
58
59
60
61
62
63

64
65
66
67
68

69

70
71

72

73
74

Tema ypoxka

AJIBJIETUIBI I KETOHBI: 3JICKTPOHHOE CTPOCHUE KapOOHMUIIBHOM T'PYIIITEL; TOMOJIOTHYECKUE
psizbl, obmas popmyna, n30Mepusi © HOMEHKIIaTypa

Anbrierusipl 1 KETOHbI: (U3NYECKHE CBOWCTBA; PEAKIIMH PUCOECTUHEHUS

Peakuuu okucieHus 1 Ka4eCTBEHHbIE PEAKIIMU aJIbJIETUI0B U KETOHOB

CriocoObl ostydeHus anbAeru10B U KETOHOB

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH CTPOCHUS UX MOJIEKYJI
N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX (PU3NYECKHE CBOWMCTBA
XUMHYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KUCIIOT

Oco0OeHHOCTH CBOMCTB MypaBbHHOU KUCIOTHI. MHOT0OOpa3ue KapOOHOBBIX KUCIOT

Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U ApOMATUYECKIX KAPOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAapOOHOBBIX KUCIOT. [IpencTtaBuTent BhICIINX KApOOHOBBIX KUCIOT

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT

CriocoObl mostyueHus: ¥ IpUMeHeHue KapOOHOBBIX KUCIIOT

CrnoxHbIe Y()UPBI: TOMOJIOTHYECKUH Psifl, 001Iast opMylia, M30Mepusi © HOMEHKIIaTypa
dusndeckrue 1 XAMUYECKHE CBOMCTBA A3(PUPOB

Pemenne pacu€THbIX 3aa4: [0 YPaBHEHUIO XUMUYECKON PeaKIiy, Ha ONpe/ieieHIe
MOJIEKYJISIpHOM (OpMYJIbl OPraHMUECKOIO BEIIeCTBa

[TpakTrueckas padota Ne 3. PermeHue sxcriepuMeHTaNbHBIX 3371a4 110 TeMe "KapOoHoBbIe
KucJIoThl. CioxHbIe 3pupbr"”

XKupsl: ctpoenue, pu3nueckue U XUMUYECKUE CBOWCTBA (TUIPOIH3)
Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKAIINX OCTATKU HEMPEIEIbHBIX KUPHBIX KUCIIOT.
2Kupsl B mpupoe

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X Moomiee aciictue. [Tonstue o
CUHTeTHYeCKUX Moroiux cpeactBax (CMC)

I'eneTnueckas cBsA3b YrieBOJOPOJOB U KUCIOPOACOACPKALIUX OPTraHUUYECKUX BEILIECTB
Pacu€rel o ypaBHEHUSAM XMMHUYECKUX PEAKIIUI

Bcero Konrtponbhbie Ilpaktuueckue H3YICH HBIC op

N N T T T =

Y

KonmuectBo yacos

paboThl

paboThI

Hara DnekTpoH

nus

POIII

POIII
POIII
POIII
POII
POIII
POII
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POIII
POII
POIII
POIII
POIII

POIII

POIII
POIII

POIII

POIII
POIII



n/n

75
76

7
78
79

80

81
82

83
84
85

86
87
88
89

90

91
92
93

Tema ypoxka

Cucremarusanus 1 0000IIEHAE 3HAHUHT 110 TEME

OO011ast XxapakTepUCTUKA YIIE€BOJOB U KJIacCU(PUKALUS YIIIeBOJAOB (MOHO-, IU- U
[IOJIMCAXapH/IbI)

MoHocaxapuasl: (pu3nUecKre CBOMCTBA M HAXOXKICHHE B IPUPOJIC
[IpuMeHeHue IITI0KO3bL, €€ 3HAYEHNE B KU3HEIEATEIIbHOCTH OpraHu3Ma

Jucaxapuipl: caxapo3a, MajibTo3a U Jlakto3a. HaxoxaeHue B mpupojie ¥ IpUMEHEHHE
JicaxapuioB

[Tonucaxapuapl: CTpoeHHE MaKpOMOJIEKYJ, GU3NUYECKUE U XUMUYECKHE CBOWCTBA,
MIPUMEHEHUE

Ilousarue 06 HCKYCCTBCHHBIX BOJIOKHAX

Pemenne PaCUYCTHBIX 3aJa4 Ha OIMPEACICHUC N0JIU BbIXOJa IPOAYKTa PpEaKIuu OT
TECOPETHICCKHU BO3MOKHOT'O

Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 pa3AeTy
KonTtponpHas padoTa o Teme "Kucmopoacoaepkamyue opraHndeckue coeTuHeHus"

AMUHBL: KJTaccu(PUKaIUsI, CTPOSHUE MOJIEKYI, 0011as hopmyna, H30MepHs,
HOMEHKJIaTypa U (pu3muecKre CBOCTBA

XuMudeckrue cBOMCcTBa aJII/I(i)aTI/I‘IGCKI/IX AdMHHOB
AnnnmH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH XMMHUUYECKHUX CBOMCTB aHUIMHA
CnocoObl IIOJIy4YCHHUA U MIPUMEHCHUC aJII/I(l)aTI/I‘IGCKI/IX adMHHOB

AMWHOKHCIOTEHI: HOMCHKIJIaTypa 1 U30MECpuUs, (bH?)PILIeCKI/IC CBOMCTBA. OT,I[CJ'IBHBIG
IpeaACTaBUTCIN O.-aMHUHOKHUCIIOT

XHUMHYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX OHOJIOrMYecKoe 3HaUYEHHE aMUHOKHUCIIOT.
CuHTte3 n TUuaApPOJIU3 IICIITUAOB

benku kak mpupoHbIe TOTUMEPBI; CTPYKTYPBI OEIKOB
XHUMHUYECKHE CBOICTBA OEIKOB
A3oTcoaepkalire reTepourKInYecKue coequHenus. HykinenHoBbIe KUCIOThI: COCTaB,

Bcero Konrtponbhbie Ilpaktuueckue H3YICH HBIC op

[EEN

N

KonmuectBo yacos

paboThl

paboThI

Hara DnekTpoH

nus

POIII
POIII

POIII
POIII
POII

POIII

POl
PolI

POIII
POIII
POIII

POIII
POIII
POIII
POIII

POIII

POIII
POIII
POIII



Ne Tema ypoxka KomnyecTBo 4yacos Hara DnekTpoH

n/n Bceero Koutponshbie Ilpakrnueckue H3Y4eH Hbie LIOP
paboThl paboThI ni

CTPOCHHUE B OMOJIOTUYECKAst POJIb

94 Tlpakrtuueckas pabota Ne 4. PernieHne sKCriepuMEHTAIBHBIX 3a/1a4 110 TEME 1 1 POl
"A3oTCoIepKaIe OpraHnuecKre coequHeHns"

95 TIlIpakruueckas pabota Ne 5. PernieHne skcriepuMEHTATBHBIX 3a/1a4 110 TEME 1 1 POII
"Pacnio3naBanune opraHMuecKuX COeAMHEHUN"

96 KouTtposbHas padoTa 1mo Teme "A30TcoaepKaiine OpraHndecKue CoeTMHCHHS " 1 1 PO

97 OcHOBHBIE TOHATHS XUMHUH BHICOKOMOJICKYIIIPHBIX COETMHEHUI U METOJIBI X CHHTE3a — 1 POIII
MOJIMMEPHU3AIHST ¥ TIOJTMKOHICHCAITHSI

98 TIlmactmaccel. YTmim3anus 1 nepepadboTka IIacTuKa 1 POII

99 DmactoMmepsl: HaTYpaJIbHBIN CHHTETHUECKHE KaydykH. Pe3nHa 1 POIII

100 BookHa: HaTypaibHBIE, HCKYCCTBEHHBIC, CHHTETHYECKHE. [[0TMMepHI CriennaibHOTO 1 PolI
Ha3HAYCHUS

101 TIIpaktuueckas pabota Ne 6. PemieHue skCriepuMeHTAIBHBIX 3371a4 110 TeMe 1 1 PO
"Pacno3HaBaHue macTMacc U BOJIOKOH"

102 OOGoOmeHne U cucTeMaTu3alus U3y9eHHOTO MaTepuana mo Teme "Bricokomonekymsapabie 1 PO
coequHeHus"

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 102 3 6



11 KJIACC

Ne Tema ypoxka KonunuectBo yacon Jara  DnekTpoHHBIE IUPPOBBIC
/11 Bcero Konrtponbhbie Ilpaktuueckne H3YICHHA 00pa3oBaTEIbHbIC
paboThI paboThl peCypChl

1  Arom. CocTaB aTOMHBIX siiep. XUMHUECKUN 351eMeHT. 13010l 1 POIII

2 CrpoeHue dIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA 1 POIII

3  Kiaccudukanus XuMAYECKUX 3JIEMEHTOB (s-, p-, d-, f-a7eMeHTsI) 1 POIII

4 PacmipezeneHue 3JIEKTPOHOB 10 AaTOMHBIM OPOHUTAIISIM 1 POl

5  DnexkTpoHHbIE KOH(PUTypali aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 POIII
BO30YX/IEHHOM COCTOSTHUU

6  DnexTpoHHBIC KOH(PHUTYpAIK HOHOB. DJIEKTPOOTPULIATEITHHOCTh 1 POl

7 Ilepuomuueckuii 3akoH u [leproauueckas cucteMa XUMHUYECKHX 1 POl
anemenToB JI. 1. MenneneeBa, CBsA3b C COBPEMEHHON TEOpUEH
CTPOCHHS aTOMOB

8  3akOHOMEpHOCTH U3MEHEHHS CBOWCTB XMMHUYECKUX DJIEMEHTOB H 1 POl
00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U
epuoaam

9  Cucremarusanusa U 0000IIIeHNE 3HAHNUHA 110 TEME 1 POIII

10 Bwuapl xumudeckoi cBs3u. MexaHn3Mbl 00pa30BaHusI KOBAJICHTHOM 1 POIII
cBs3u. BonopoaHas cBsi3b. MeXMOJIEKYIIpHbIE B3aUMOACHCTBUS

11 BaseHTHOCTh M BJICHTHBIE BOBMOXHOCTH aTOMOB. CBSI3b IeKTpOoHHOU 1 POIII
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

12 TlpencraBieHus: 0 KOMIUIEKCHBIX COSAMHEHUSAX: COCTaB U 1 POII
HOMEHKJIaTypa

13 BemiecTBa MOJIEKYASIPHOTO U HEMOJEKYISPHOTO CTPOEHUs. THUIIBI 1 POl
KPUCTAJUIMYECKUX PEIIETOK U CBOICTBA BELIECTB

14 TlonsTue o qUCHIEPCHBIX cucTeMax. [IpeacTaBieHne 0 KOJUIOUTHBIX 1 POII
pacTBopax

15 WcTtuHHBIE PacTBOPHI: HACHIIIICHHBIE U HEHACKIIICHHBIE, 1 POl

pPacTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTBI



Ne Tema ypoxka KonnyecTBo 4yacos Jara  DnexkTpoHHBIE IIUPPOBHIE

n/n Bcero Konrtponbhbie Ilpaktuuyeckne H3YICHHA 00pa3oBaTeIbHEIC
paboThI paboThl peCypChl
16 CnocoOsl BbIpaKeHUS! KOHLIEHTPAIMH PACTBOPOB 1 POIII
17 Pemenue 3a71a4 ¢ UCMOJIH30BAHUEM MOHATHN "'MaccoBas J10JIs 1 POl
pacTBOpEHHOTO BemiecTBa", "MoJIsipHast KOHIIEHTpaus"
18 Kiaccudukanus 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB 1 POIII
19 Cucremarnzanus U 00001IICHIE 3HAHUH IO TEME 1 POl
20 KonTpoasHas padora o Temam "Ctpoenne atoma. [leproauaeckmii 1 1 POIII

3akoH u [lepuoanueckas cucreMa XumMudyeckux 3neMmenTon 1. WM.
MenneneeBa", "Ctpoenue Bemectsa. MHoroo6pasue BemiecTn"

21 Kiaccuduranus XMMAYECKUX PEaKIHidi B HEOPTaHMUECKOW 1 1 POl
OpPraHNYeCKON XUMHH. 3aKOH COXPAHEHUs MACCHI BEILIECTB; 3aKOH
COXPAaHEHHUS U MPEBPAICHUS SHEPTUHN MPU XUMUYECKUX PEAKIIHIX

22 TemnoBblie 3PPEKTH XUMUUECKUX peaknuid. TepMoXxuMudeckue 1 POl
ypaBHEHUS

23 BpluncieHus Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIIHN 1 1 POII
TEPMOXUMHUYECKUM YPAaBHEHUSIM

24  CKOpOCTh XUMHUYECKOW peaKInu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX 1 POII
¢dakropoB. Katanus u katanuzatopbl

25 T'OMOTEHHBIE U TETEPOTCHHBIC PEAKITUN 1 POII

26 IlpakTtudeckas padora Ne 1 mo teme "BnusiHue pa3nudHbix GakTopoB 1 1 POII
Ha CKOPOCTh XMMHUYECKOU peakuuu"

27 OO6patumble 1 HeoOpaTUMbIE peaKIMd. XUMUYECKOE PaBHOBECHE 1 POl

28 IlpaxTtuueckas pabota Ne 2 o Teme "BriusiHue pazindHbIX (aKTOPOB 1 1 POl

Ha IIOJOXCHUEC XUMHNYCCKOT'O paBHOBeCI/IH"

29 DOnekrpoautnyeckas aucconuanus. CHIbHbIE U C1a0ble 3JEKTPOIUTHI. 1 POIII
Crenens aucconyanyu

30 HMonHoe npousBenenue Boabl. Cpesa BOJHBIX pacTBOpoB. Bogopoansni 1 POIII
nokasatens (pH) pactBopa



Ne Tema ypoxka KonnyecTBo 4yacos Jara  DnexkTpoHHBIE IIUPPOBHIE

n/m Bcero Kontpombusle Ilpaktuueckue H3YICHHA o0pasoBatesbHbIe
paboThI paboThl peCypChl

31 Tmnppomnus conelt. Peakum, mporekaromye B pacTBOPax 3EKTPOIUTOB 1 POl

32 Ilpakruueckas padorta Ne 3 o Teme "XuMUYECKHE peaKkuy B 1 1 POIII
pacTBOpax 3JIEKTPOJUTOB"

33 OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC Peakuu. BaxkHelme 1 POII
OKHCJIUTEITN U BOCCTAHOBHTEIIH

34 MeTtoJ 3NIEKTPOHHOTO (JICKTOHHO-MOHHOTO) OajiaHca 1 PO

35 DuexTposu3 pacTBOPOB U PACIIIIABOB BEIIECTB 1 PO

36 Pemenue 3amaq pa3IUvHBIX TUTIOB 1 POIII

37 Pemenue 3a1a4 pa3InIHBIX TUTIOB 1 POl

38 Cucrematuzauus u 00001IeHHE 3HaHUN IO Teme "XuMudecKue 1 POIII
peakuun"

39 KonTpoasHas padoTa o Teme "XuMUIecKre peakiuu' 1 1 POII

40 Tlomoxenue HeMeTauoB B [leproaudeckoit cucTeMe XUMHUYECKUX 1 POIII
anemenToB JI. 1. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
®u3nyecKue CBOMCTBAa HEMETAIIOB

41 AnnmoTtporusi HEMETALIOB (Ha MpUMepe KUCIOpoa, cephl, pocdopa u 1 POII
yriiepoaa)

42 Bopopon: nonydeHue, GU3NIECKUe U XUMUYECKUe cBoicTBa. ['mapuaer 1 POIII

43 T'ajmoreHbl: HAXOXKIEHUE B IPUPOJIE, CIIOCOOBI MOTydYeHHs, puzndeckue 1 POII
Y XUMHUYECKUE CBOMCTBA

44 T"amoreHoBOJOPObL. BaskHelne KUCI0pOACOIepKalie COSTUHEHUS 1 POII
raJIoreHOB

45 JlabopaTtopHble U MPOMBIILIEHHBIE CIOCOOBI OTYYEHHS TaJOTeHOB. 1 POl
[IpuMeHeHre raloreHOB U UX COeTUHEHUM

46 Ilpaktuueckas padorta Ne 4. PemeHne sKCriepuMEeHTaIbHBIX 33/1a4 110 1 1 POIII

TeMme "T"amoreHsr"



n/n

47

48
49
50

51
52

53

54

55

56
57

58

59
60

61

Tema ypoxka

Kucnopoa: mabopatopHbie v IPOMBINIJICHHBIE CIIOCOOBI IMOTYYCHUS,
¢busnueckue u xumudeckue cporictsa. O30H. [IprMeHeHne Kucaopoa
1 030Ha

Okcubl ¥ IEPOKCUIBI
Pemrenue 3agau pa3auvHBIX TUIIOB

Cepa: HaxOXJIeHHE B MPUPOJIC, CITIOCOOBI MOTyYeHUs, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA

CepoBoiopos, Cynb(u bl

Kucnoponaconepxkame coennaenust cepbl. OCOOEHHOCTH CBONCTB
CEpPHOM KHUCIIOTHI

[IpakTueckas paborta Ne 5. Pemienue skcriepuMeHTaNbHbIX 33a4 10
teme "Cepa u e€ coenuHeHus"

A3OT: HaX0KJACHHE B MPUPOJIC, CITOCOOBI MOTydeHUs, PU3NYECKUe U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbI

Kucnoponaconepxkamue coennaennst az3ota. OCOOEHHOCTH CBOMCTB
a30THOM KHUCIIOTBI

[IpumeHenue a30Ta U €ro coeiMHeHuil. A30THbIE y100peHus

docdop: HaAXOKAESHUE B IPUPOJIE, CIIOCOOBI OTYICHUS, PUIMUECKUE U
xuMudeckue cBoiictBa. @ochuas u Gpochun

Oxkcunbl pocdopa, pochopcoaepxaniue kuciaotel. Conu GpocopHoit
KHCJIOTBI

[Tpumenenue docdopa u ero coenunenuit. DochopHsie ynoOpeHMs

[IpakTuueckas paborta Ne 6. Pemienue skciepuMeHTaNbHBIX 33124 10
teme "A3ot u pochop u ux coenuHeHH"

VYrnepo: HaXxoKJIeHUE B MPUPO/IE, aJUIOTPOITHBIE MOIU(DUKAIINH;
(buznuecKkrue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHHUE

KonunuectBo yacon Jara

Bcero Kontposbhbie
paboThI

[IpakTuyeckue H3YICHHUA
paboThl

DnexTpoHHbIe HU(DPOBBIE
00pa3oBaTeIbHbIC

pecypchl
POII

POIII
POIII
POIII

POIII
POl

POl
POIII
POIII

POIII
POIII

POIII

POIII
POIII

POIII



Ne Tema ypoxka KonnyecTBo 4yacos Jara  DnexkTpoHHBIE IIUPPOBHIE

n/n Bcero Konrtponbhbie Ilpaktuuyeckne H3YICHHA 00pa3oBaTeIbHEIC
paboThI paboThl peCypChl

62 Oxkcun yriepona(ll), okcun yrnepona(IV), yronpHas kucinora u eé 1 POII
COJH

63 Pemenue 3a1a4 pa3Tu4HBIX TUTIOB 1 POIII

64 KpemHuuii: Hax0XI€HHE B IPUPOJIE, CIIOCOOBI NOTy4YeHus, pusmueckne 1 POIII
Y XUMHYECKUE CBOMCTBA

65 Oxcun kpemuus(IV), kpeMHHEBasE KUCIOTA, CHITUKATHI 1 POIII

66 IIpumeHeHHe KpeMHUS U ero coeanHeHn. CTEKII0, ero ToaydIeHHe, 1 PO
BH/JIBI CTEKJIA

67 Pemenue 3amaq pa3InIHBIX THIIOB 1 POl

68 Cucremaruzanus u 06o01IeHre 3HaHui o Teme "Hemertamsr" 1 POIII

69 KouTpoasHas padora o Teme "HemeTasr" 1 1 POII

70 AnHanm3 pe3yybTaToB KOHTPOJIBHOHN paOOThI, KOPPEKIIHS OIIHOOK 1 POIII

71 Tlomoxenue metaioB B [leprnoanueckoil cucteMe XUMHUYECKUX 1 POIII
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS AIEKTPOHHBIX 00070YEK aTOMOB
METaJlJIOB

72 Oo6mue pusnyeckrue cBOWCTBa METAIIOB. [IpuMeHeHEe METAIIOB B 1 POII
OBITY M TEXHUKE

73 Cmnasbl MmeTauioB. Kopposust MmeTaiioB 1 POII

74 PemeHue 3a1a4 pa3IMUHbIX TUIIOB 1 POIII

75 DNEKTPOXUMHUYCCKHH sl HANPsDKEHUH MeTauioB. O0Iue crocoob! 1 POII
MOJIy4EHUS] METAIIJIOB

76 OO6mas xapakrepuctuka MetamioB [A-rpynmnsl [lepuoanyeckoit 1 POl

CUCTEMbI XUMHUYECKHUX 1eMeHTOB. HaTpuii v Kauii: mojay4yeHue,
(hM3UYEeCKHEe U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIICCTB
U UX COeOUHEHUN

77 OOmas xapakrepucTtuka MmetayuioB IIA-rpynns! [lepuoauueckoit 1 POIII



n/n
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82
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84

85

86

87

88

89

90
91

Tema ypoxka

CHUCTEMbI XUMUYECKHUX 3JIEMEHTOB. Maruui U KajabUWii: MOJy4eHUE,
(bus3nyecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB
U UX COETUHEHUN

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

AnroMuHMIL: Iony4yeHue, Gpu3nueckue 1 XMMUYECKUe CBOMCTBA,
IIPUMEHEHHE

AmpoTepHbIe cBOWCTBA OKCHIA U THAPOKCUA ATFOMUHUSA,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMS, NX IPUMEHEHNE

Pemenne 3aa4 pa3JIM4YHbIX TUIIOB

[IpakTueckas padorta Ne 7. PemieHue skcriepuMeHTaIbHBIX 3aa4 10
Teme "MeTauibl TJIaBHbIX noArpynn"

OO1as XxapakTeprucTuKa MeTaioB MoOouHsIx noarpymi (b-rpymm)
[Teproanueckoi CUCTEMbI XUMHUYECKUX AJIEMEHTOB

DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro COCIMHEHUM, UX
MIPUMEHEHHE

Baxwueiimune coenrHenust maprania. [ lepmanranar kanus, ero
OKHUCIIUTENLHBIE CBOHCTBA

duszndeckre U XMMHUYECKHE CBOMCTBA JKejle3a U €ro COGHHHGHHﬁ.
HonyquI/Ie 1 IPUMCHCHUE CIIJIaBOB KCJI€3a

duzndeckre ¥ XMUMHUUECKHE CBOMCTBA MEJIH U e€ COGHI/IHGHHI;'I, Hux
IIPUMCHCHHUC

duzndyeckre U XMMHUUYECKHE CBOMCTBA IIWHKa 1 €ro COGHHHCHHﬁ, ux
IIPUMCHCHUC. FHHPOKCOKOMHHGKCH OHHKa

[TpakTrueckas padota Ne 8. PereHue sKCriepuMeHTaIbHBIX 3a/1a4 110
teMe "MeTaiel Mo60YHBIX MOATPYHH"

Pemenune 3amau Pa3JINYHBIX TUIIOB
O606H_ICHI/IC " CUCTEMaTu3alusg N3y4CHHOT'O MaTCpuajia 1o TeMe

Bcero Kontposbhbie

paboThI

KonuuectBo yacos
[IpakTuyeckue H3YICHHUA

paboThl

DnexTpoHHbIe HU(DPOBBIE
00pa3oBaTeIbHbIC

pecypchl

POIII
POIII

POIII

POl
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POl
POIII
POIII
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Tema ypoxka

"Metamis"
KoHnTpomsHas padora o Teme "Mertamibr"
AHanmmu3 pe3ylbTaTOB KOHTPOJIBHON pabOTHI, KOPPEKIUS OMIHO0K

Ponb xumun B o6ecrieueHun yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA.
[ToHATHE 0O HAYYHBIX METOAAX UCCIIEIOBAHUS BEUIECTB

Hay4uHble MpUHIUIIBEI OpraHu3alid XUMUYECKOTO ITPOU3BOCTBA.
[IpombInieHHbIE CIOCOOBI OTYYEHNs BAXKHEUIITUX BEIIECTB

XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH CPEIbl U €0 TOCIEICTBUS
XuMHus ¥ 3I0pOBbE YesoBeKa. JIekapcTBEHHBIE CPEACTBA

Xumus muiy. Poab XuMuu B 00ecIieueHnH MUIIEBON 0€30I1aCHOCTH
KocMmernueckue u napdromepnsie cpeacta. boiToBas xumus

XuUMUS B CTPOUTENILCTBE. BaxkHelilne CTpOUTENIbHBIE U
KOHCTPYKIIMOHHBIE MaTeprabl

XuUMUS B CETBCKOM X03siicTBE. OpraHn4eckre 1 MUHEpaJbHbIC
yaoOpeHust

CucreMaruzanys 1 0000IeHNe 3HAHUN 10 TEME

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA
» Xumus, 10 kmacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos A.A., Jlynun B.B.; mox penaknueii Jlyanna B.B., OGmiecTtBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe oodmectBo «M3naTenbcTBo «IIpocBemieHuey
* Xumus, 11 kmacc/ Epemun B.B., Ky3pmenko H.E., JIpo3nos A.A., Jlynun B.B.; mox penaknueii Jlyauna B.B., O01mecTBo ¢ orpaHndeHHOM
0TBeTCTBEHHOCTHIO «IPODA»; Akunonepaoe odmectso «M3narenbctBo «IIpocsemienne

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Bcero Kontposbhbie

T

1

102
YYEBHO-METOINMYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITIPOLECCA

YMK Epemun B.B.

KonunuecTBo yacor Jara

paboTsl

4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POII
@OI'BHY «MHCTUTYT cTpaTeruu pa3BuTHs 00pa30BaHUs»

[IpakTuyeckue H3YICHHUA
paboThI

DnexTpoHHbIe HU(DPOBBIE
00pa3oBaTeIbHbIC

pecypchl

POIII
POIII
POIII

POIII

POIII
POl
POl
POl
POIII

POIII

POIII



