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COAEPXKXAHUE OBYUEHUA
10 KJIIACC

OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OpPraHUYECKUX COCIUHCHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tumbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranudeckux euecTs. I[loHnsTre o cBO60AHOM pajnuKaie, Hykjaeopuie u JIeKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
IIPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
Monexynsipapie u CTPYKTypHBIE (Qopmynbl. CTpyKTypHBIE (DOPMYIBI pPa3IUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenne o knaccuukanuu opraHudeckux BemecTs. [loHsTHEe 0 QYHKIIMOHATBEHON
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coeaunenuit (IUPAC) u TpuBuaibHble Ha3BaHUS OTJCIIBHBIX NPEICTABUTENEH.

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

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHX BEUIECTB MpH HarpeBaHuW (IUIaBiIeHHE, OOyIJIMBaHME M  TOpPEHHE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKHX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii aakaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, Sp3-rn6p14z{143au14;1 aTOMHBIX
opbutaneit yrneposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: pEaKLUU 3aMEIIeHHs], N30MEpHU3aliH, JErUIpUPOBaHHUS,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoie. CriocoObl OTydyeHUs: U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MasbIX (IMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LIMKIIOMEHTaH,
IIUKJIOT€KCaH) HUKIoaIKaHOB. CrIOCOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMonoruueckuil psit ankeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY/ aTKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTAIeit
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGuznueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: PEAKUUU IPUCOCAUHECHMS, 3aMEIICHHA B O-



MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U okucieHus. lIpaBuno MapkoBHHMKOBaA.
KavecTBeHHbBIE peakIy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS 1 IPUMEHEHHE AITKCHOB.

Ankanuensl.  Knaccudpukamuss — ankagueHoB  (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHbIX ueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas ¢GopMysa, HOMEHKIATYpa U U30MEpHUs.
OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-TUOpHAM3ALUs aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEANHEHNS, AUMEPU3aluid U TPUMEpPU3aLUU, OKUCIeHUs. KucioTHbIE CBOICTBA aJKHHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KadecTBEHHBIE peaknuy Ha TPOHHYIO CBs3b. CIOCOOBI
MOJIy4YEHUS U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl O€H30I1a.
dusnueckue cBOIcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro rOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, PEeaKLUu MPHUCOEIUHEHHUS,
OKHCIIEHHE roMoJoroB O6eH3ona. IlpeacraBienue 06 opueHTHpYIOLIEM IEHCTBUM 3aMecTuTeNei
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJWKaJOB, KapOOKCUIBHOH, THIIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  MOJIyYeHUST U NPUMEHEHUE  apoOMaTHYECKHX
YIJI€BOIOPO/IOB.

[Tpuponusiii ra3. I[lonyraeie HedTsHbIE Ta3el. HedTh u e€ mpoucxoxxaenue. KameHHbIH
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKM, KaTaIUTHUeCKuil), pudopmunr, nuposuus. [Ipoayktel nepepaboTtku HedTH, HX
IPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOIHBIX YIJIEBOJOPOIOB. Peakium 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIy, LHAaHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O MEeTajuIoOpraHMYecKUX COEAUHEHMSX.
Hcnonb30BaHue TralOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpALLEHUN: H3Y4YECHHE
(¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peaKUuit
YIJIEBOJIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3aUMOJCICTBHE aleTHIeHa C aMMHauHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJAOpPOJa B OPTraHUYECKHX BEIIECTBAX,
MOJIyYeHUE ASTHJIEHA U H3Yy4YeHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Kosuekuuamu «HedTte» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIJIEBOJOPOAOB U TaJOTEHIIPOM3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHEeHUs.

IIpenenbHble OnHOATOMHBIE cHUpThl. CTpoeHME MOJEKyl (Ha IpUMEpe MeTaHoja u
staHona). ['omonornueckuii ps, odmas Gopmyina, ©3oMepusi, HOMEHKIATypa U KIacCH(pUKAIIHS.
dusnyeckue CBOWCTBA INpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIY



MOJIEKYJIAMH ~ CIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUMM 3aMELICHMs, [ErHIpaTalud,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KuciaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METaHOJA Ha OpPraHU3M YEJIOBEKA.
Crioco0bI mostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 2dupsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKHIX
CBOMCTB.

MHoroaromusle CIHMpPTHl — JTUICHIIUKOJIb M IiMuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: pEakUUU 3aMEIICHUSA, B3aUMOACUCTBHE C OPraHUYEeCKMMHM U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEaKLUsl Ha MHOTOAaTOMHBIE cUpThl. [IpencraBienne o MexaHusme
peakiuii HykJIeopIbHOTO 3amenieHus. JlelicTBue Ha opraHu3m denoBeka. CrocoObl MoTydeHus
U IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3aUMHOE BIMSHUE THIPOKCOIPYNIbI U OEH30JBHOTO SpA.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB (enona. KayecTBeHHBIC
peakuuu Ha (enon. TokcuuHocTh (eHosna. CrocoObl MOMy4YeHHUs M INpUMEHEHHe (eHoa.
denonpopManbaeruaHas CMOIA.

KapOoHunbHbIE COENMHEHMSI — QIbJETUABl M KETOHBl. OJIEKTPOHHOE CTPOEHUE
KapOOHMJIBHOM Trpymmbl. ['omMonoruyeckue psijpl ajlbleTrUA0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKHME CBOMCTBA ANBJIETUJIOB M KETOHOB. XHMHYECKHE
CBOICTBa aNbJETH0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peakUMM Ha anpieruipl. CrocoObl MOJydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE MpeaelibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiartypa. Du3MuUecKHe CBOMCTBAa OJHOOCHOBHBIX
IpeJeNbHbIX KAapOOHOBBIX KHUCIOT. BogopojHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCJIOT. XUMHUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOWMCTBA, peakius STepU(UKALUHN, PEAKIUH C
y4acTHEM YIJIIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [IoHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucaOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAS, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIy4YEHHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonornueckuit psa, obmas Gopmyina, ©30MepHsi 1 HOMEHKIIATYpa.
Pu3nyecKne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIENOYHON Cpene.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA KUPOB: T'MJIPOIMU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKU HEMIPENEIbHBIX )KUPHBIX
KUCHO0T. JKUpbI B IPUPO/IE.

MBUT4 KaK COJH BBICITNX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuIbl: TIIOK03a, (pPyKTO3a, Talakro3a, pubo3a, JIe30KCHprud03a.
®dusnueckue CBOWCTBA U HaxoxaeHue B npupone. dorocuHre3. XUMHYECKHE CBOWCTBA
[JIIOKO3bl: PpPEAaKIMM C YYacTUEM CHUPTOBBIX U aNbJETHOHOW TIpyNN, CIOMPTOBOE U
MOJIOYHOKHCIIOe OpoxeHue. IIpuMeHeHHE TIIIOKO3bI, €€ 3HAa4YeHHWE B IKU3HEACATEIbHOCTH
opranusma. Jlucaxapupisl: caxapo3a, MajbTO3a M JIAKTO3a. BoccraHaBiauBaromuye U
HEBOCCTAaHABIUBAIOIMEe aucaxapuiael. ['mapomus nucaxapunos. Haxoxnenuwe B mpupone u



npuMeHeHue. [lomucaxapuapl: Kpaxmaji, TNIMKOTeH M 1emunroso3a. CTpoeHHe MakKpOMOJIEKY
KpaxMmajia, TJMKOT€Ha U IeJUTtosI03bl. (Du3nueckre CBONCTBAa Kpaxmaja M IEJUTIOJIO3bI.
XUMHUYECKUE CBOWCTBA Kpaxmaja: TMAPOJIM3, KAaYECTBEHHAs PEaKus C HMOJAOM. XHUMHYECKHE
CBOICTBA IEILTIOI03bI: THAPOIIH3, TIOTydeHHE dPUPOB 1eUTH0NI03b1. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

OKCIIEpUMEHTAIbHbIE METO/Ibl U3YyYEHHs BELIECTB M HX MPEBPAIICHUI: paCTBOPUMOCTb
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJICHCTBHUE A3TAHOJIA C HATPUEM, OKHCIEHUE 3THIIOBOTO
CIMpTa B ajbJeruj Ha pacKaIEHHOW MEIHOW IPOBOJIOKE, OKHCJIEHHE STUJIIOBOrO CIHPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxcunom meau(ll)), peakmus roumepruna
¢ rugpokcuziom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pactBopa TI0K03bl ¢ ruapokcunom Meau(ll), B3aumopeiicTBue kpaxmasnga ¢ HMOJOM, PEIICHUE
AKCIEPUMEHTAIbHBIX 3aj1au 110 TemMaM «CrupThl U GpeHobl», «KapooHoBbie kucioTel. CiloKHbIE
3upb».

A3oTconepxaiye OpraHu4ecKkre coeJMHeHusl.

AMUHBI — OpraHMYecKHe TMpoM3BOAHbIE ammuaka. Kiaccudukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUUHBbIE U TpeTuyHble. CTPOCHUE MOJIEKYI,
obmas ¢opmyiia, U30Mepusi, HOMEHKJIATypa U (pU3MYeCKHe CBOMCTBA. XMMHYECKOE CBOMCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, QJIKWUJIMPOBAHME, B3aMMOJICHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KucI0TOU. CON aJIKUIIaMMOHHS.

AHWIIMH — TIPEJICTaBUTENIb aMUHOB apoMaTH4ecKoro psna. CtpoeHue aHwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B Molekyie aHuinuHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWwinH. CrnocoObl TMOMy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENH  O-
AMUHOKHCIIOT: TJUUMH, allaHuH. DU3ndecKkrue CBOMCTBA aMUHOKHCIOT. XMMHYECKUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKUX COCIMHECHHH, pPEaKIus TMOJUKOH/ECHCAIINH,
0o0pa3zoBaHHe MENTUIHON CBs3U. bronorndyeckoe 3Ha4eHHE aMUHOKHUCIOT. CHHTE3 U THAPOIH3
TN TH/IOB.

benku kak mpupoanple monmMmepbl. llepBudHasi, BTOpUYHAas W TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THUAPONIN3, JEHATYpalus, KaueCTBEHHBIC PEaKIMu Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHsS] BEIECTB M MX MPEBpALIEHUN: pPACTBOPEHHUE
0enkoB B BOJIe, JeHATypalus OETKOB MPH HarpeBaHUM, IIBETHBIC PEAKIIMU HA OCNKH, pelIeHHe
OKCIIEPUMEHTAJIBHBIX 3374 10 TeMaM «A30TCOJIEpKalie OpPTraHWYECKHe COCTUHCHUS» |
«Pacno3HaBaHne OPraHNYECKUX COCTUHECHUIN.

BrbicokoMoieKkyJIsIpHBIE COeTMHEHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3AlUHU, CpeAHsss MoJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIUHEHUN — OJIMMEPHU3ALIUS U MOJTUKOHICHCAIUS.

[Tonumepubie MaTepHuabl. [Tnactmaccel (monuaTHIIEH, MOJIMITPONUJIEH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOJI, MOJIMMETHIMETaKpuUIarT, MOJINKAPOOHATHI,
noymaTUIeHTepedTanar). Y THan3anus u nepepadboTka rmiacTyuka.



DnacToMephl:  HATypaldbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bomnokna: HatypasibHbIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[TomuMmepsl  crenuanbHOrO  HazHaueHHs (TedyoH, KeBlap, SIEKTPOIPOBOISIINE
MOJIMMEPBI, OMopa3iiaraeMble MOJIMMEPHI).

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAIllEHU: O3HAKOMIICHUE C
o0Opa3uaMu TNPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAacC, KaydyyKOB, pelICHUE
SKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «Pacro3HaBaHue I1acTMAcC U BOJIOKOH.

Pacuérnbie 3a1aun.

Haxoxaerrne MoneKyasspHO GOpMYIIbl OPTaHUISCKOTO COSTUHEHUS 110 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISPHOU (OPMYIBI OPraHHYECKOTO
coeMHEHUs 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB PEaKIIUU W/WUIN UCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WJIHM CIIOCOOOB MOJy4YEHUS,
oTpezieNieHue I0JIM BBIXOa MPOIYKTa PEaKlUy OT TEOPETHIECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€ MU M3Y4YE€HHUU opraHmdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4€pe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK W
MOHSTUHN, TIPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBINH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, aHalIM3, CHUHTE3, KiaccHuduKanus, HaOMOJeHUE, U3MEpPEHUE, DKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®u3nka: marepus, aTroM, 3JIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUYECKHUI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeIecTBa, (PU3NUYECKHE BEIUYUHBI,
€UHULIbI U3MEPEHUS1, CKOPOCTb, SHEPTHs, Macca.

buonorus: kneTka, opraHu3M, sKOcucTeMa, omocdepa, MeTabOIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII THUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hbie HCKOTIAEMBbIE, TOTUTHRO.

TexHOoMoTHs: MUILEBbIE MPOAYKTHI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIITUE CPEACTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTMYECKHEe YPOBHU M TOJYPOBHU. ATOMHBIE
opourtanmu. Knaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
AJIEKTPOHOB IO ATOMHBIM OpOHMTAISIM. OJIEKTPOHHBbIE KOH(HUIypaluu aTOMOB 3IIEMEHTOB
NEpBOr0O—4EeTBEPTOTO TEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.



Ilepuonuueckuit 3akoH u Ilepuomuueckas cucteMa Xumudeckux 3yemeHToB J[.U.
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOU TEOpHEH CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsSI CBOMCTB
XUMUYECKUX AJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEHIECTB MO TpyIIaM Hu
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckasi cBsi3b. Buabl XUMUYeCKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METaJJIMYecKas.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINA U JOHOPHO-aKIENTOPHBIA. DHEprus
U [iuHa cBsa3u. [lonsgpHoCTh, HaNPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU cBsi3U. KpaTHbie
cBs3u. Bogoponas cBsizb. MexkMOIeKyIsspHble B3aUMOACHCTBHSL.

BajieHTHOCTP W BaJieHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C UX TI€OMETPUYECKHM CTPOEHUEM (Ha NpPUMEPE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeauHeHuil. [lonstue o
KOOPJMHAIIMOHHOM XHUMHUH.

BemiectBa MONEKYISPHOTO U HEMOJIEKYISPHOTO CTPOCHHS. THUIBI KPUCTAITMYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunuble pactBopsl. [IpeacraBienue o KOIOUIHBIX
pactBopax. CrocoObl BbIpaXEHHs] KOHLEHTpPAllMd pPACTBOPOB: MaccoBas [0Jis BEILIECTBA B
pacTBope, MoJiApHas ~ KOHLEHTpauus. HachllleHHble M HEHAaCBIUIEHHbIE  PacTBOPHL,
pacTBopuMoOcCTh. Kpucranioruaparsi.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHMYECKHUX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/ENIbHBIX MPEJCTABUTEIEH HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XMMHUYECKUX PEeaKIHii B HEOPraHUIEeCKOW U OPraHMYECKON XUMUU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3QPEeKThl XUMUUECKUX peakiuid. TepMoXUMUYecKue ypaBHEHHUS.

CKopocTh XUMHUYECKOM peaKIiu, €€ 3aBUCUMOCTb OT Pa3iMYHbIX (pakTopoB. 'oMOreHHbIE
U TeTeporeHHble peakunu. Karanus u kaTanuzaropsl.

OOparumble W  HeoOpaTUMBbIE peakIMu. XuUMHU4YecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHLEHTpAlMU BEIECTB, y4acTBYIOLIMX B peakuuu. [lpunuun Jle
[TaTense.

DOnekrponuTtnueckas aucconuainus. CunpHble W crabble  IeKTponuThl. CTeneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHas, 1Ieno4yHas. BogopoaHbiit
noka3zarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomexa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKUcIuTenb u
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJIEHMs. BakHeiime OKUCIUTENH U
BOCCTaHOBUTENU. MeToJ] 37IeKTpOHHOT0 OanaHca. DJIEKTPOIN3 PACTBOPOB U PaCIIaBOB BELIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl HM3YYEHMs] BEIIECTB U HUX MPEBpAIICHUI: pa3lioKeHue
MEepOKCUIa BOJOPOJAa B NPHUCYTCTBUU KaTalld3aTopa, MOJEIM KPUCTALNIMYECKUX PEIIETOK,
NPOBEICHUE pEAaKUUH MOHHOIO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C IMOMOILBIO
WHIUKATOPOB, U3yYCHUE BIUSHUS PA3IHYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKINH U
MOJIO’KEHHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuveckasi xumusi.



ITonoxxenue HemetaiwioB B llepumogmyeckoil cucteMe XuMHYeCKUx sieMeHTtoB J[.U.
MenneneeBa M OCOOCHHOCTH CTPOCHHMS WX aroMoB. Du3nyeckwe CBOICTBa HEMETAJIOB.
AJToTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepbl, hocdopa u yraeposa).

Bopopona. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHUE CBOMCTBA: PEAKIMU C METAUIaMH U
HeMeTa/llIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ napubl. TOMINBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupoje, crocoObl MOMy4eHus, pU3N4YecKue U XUMHYECKUe
cBoiicTBa. ['anoreHoBozopossl. BaxHelne KUCIOpOJICOAEpKALUE COEJUHEHUS TaJOreHOB.
JlaGopaTopHble U MPOMBIIIICHHbBIE CIIOCOOBI MOMY4YEHHUs TajloreHoB. [IpuMeHeHue rajsoreHos u
UX COEOUHEHUN.

Kucnopon, o3o0H. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJMYYEHHUsT KUCIOPOJA.
®usnyeckue U XUMHUYECKHE CBONCTBA W IPUMEHEHHME Kuciopoga M 030HAa. OKcUAbl U
HEPOKCH/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCIOTBl U uX coidu. OcoOEHHOCTH CBOWCTB CepHOM KucioThl. llpumenenue cepsl n eé
COEeIMHEHUI.

A3zor. HaxoxnaeHue B Hpupojae, cCrIocoObl MONydeHHUs, (u3nueckue MU XHUMHUYECKHE
cBoiictBa. AMMHaKk, HUTpuAbl. Okcuabl a3ora. A30THCTas U a30THAs KUCIOTHI M HMX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHue a30Ta M €ro coeAMHEHUil. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupojie, CrocoObl MONy4YeHHs, (HU3UUECKHE U XUMHUYECKHE
cBoiictBa. @Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUs.

VYraepon, HaxoXaeHuWe B IpHpoje. AJUIOTponHble Moaudukanuu. dusznyeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcup yriepoma(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aicopOLus.
O®ymiepensl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuMe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHHH.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUs U ero
coequHeHnil. CTEKIO0, €ro MOoJIy4eHNE, BUABI CTEKIIA.

[Tonoxenue metamnos B [leproanueckoil cucteMe XUMHUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHUS IEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue pusnueckue CBOMCTBAa METAIIIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJJIOB.

DNEeKTPOXUMUYECKUNA PpsJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  TOJMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILIYPTHUsl, AIeKTpomeTautyprusi. [lonsaTue o koppo3uun
MeTai10B. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MmetamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHYECKHX
sneMeHToB. Hatpuii u kanuii: nonydenue, pu3nueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

Obmas xapakrepuctuka metamuioB |IA-rpynmsl [lepuonnueckoil cucTeMbl XMMUYECKUX
AIIEMEHTOB. Maruuii W KajJblMid: TMoJydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBa,
INPUMEHEHHE POCTHIX BEIECTB U MX coeAnHEHUH. JKECTKOCTh BO/IBI U CIOCOOBI €€ YCTpaHEHHUS.



AmoMuHUH: TIONydeHue, (PU3NIECKHEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHUU. AMGPOTEpHBIE CBOWCTBA OKCHAAa W THAPOKCHAA ATIOMUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB NoOouHbIX mnoarpynn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TonyyeHnue u npuMeHEHHE Xpoma.

duznyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro coeauHeHuid. Baxueiimme
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) n mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHBIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coeqnHeHu. OKCUIbI, THAPOKCUIIBI
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCTMHEHUM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOIICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [[puMeHeHne uHKa U ero cCoeAMHEHU M.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEHIECTB M UMX NPEBPAIICHUMN: HW3YYCHUE
00pa3IioB HEMETAJJIOB, TOpeHHe cephl, ocdopa, xene3a, MarHus B KHUCIOPOJAC, M3yUeHUE
KOJUIGKIIMU «MeTajibl W CIUIaBbl», B3aWMOJICHCTBHE IIEIOYHBIX M IIEJIOYHO3EMEITbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCITOJIb30BAaHHWE BUJIEOMATEPHAIIOB), B3aHMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIEJ0Yeld, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTMOHBI METAJJIOB, B3aMMOJIEHCTBUE THAPOKCHUIOB AFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUue SKCIEPUMEHTANBHBIX 3a7a4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coeqMHEHUs», «A30T U Pochop U UX COeAMHEHUD», «MeTauTbl TTIaBHBIX MOATPYIII,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOWYUBOTO Pa3BUTHS YelloBedecTBa. [IoHATHE O HaydHBIX
METO/JaX TI0O3HaHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIICHHBIE CTIOCOOBI MOTYyYEHUS BaXKHEHIITHX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoma). [IpoMbIneHHbIe
CIOoCOOBI MOMYYCHHS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIoIlIeh cpeabl H
ero nociueacTBus. Posib xumun B 00ecrieueHuN SHEPreTHIeCKoi Oe30MacHOCTH.

Xumusi M 300poBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [lpaBuna ucCnonb3o0BaHUA
JIEKapCTBEHHBIX MpemapaToB. PoJib XUMUU B pa3BUTHU MEIUITUHBI.

XuMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OAaBKU. Poslb XuMuu B 0OecTieUeHIHN
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. [IpaBmiia 6e3omacHOTO
WCIIOJIb30BaHUs TIPEMapaToB OBITOBOM XMMUH B MOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENLHBIC MaTEPHUAIBI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHnYecKrue 1 MUHEPAIbHBIE YIOOPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. MaTtepuaiibl
JU1s1 3JIEKTpoHUKH. HaHnoTexHOMornu.

PacuérHrle 3agayn.



Pacuérel: mMacchel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOIMUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMa,
KOJIMYEeCTBA BELIECTBA) MPOJAYKTA PEaKIMH, €CId OJHO M3 BEIIECTB JIaHO B BHJIE pacTBoOpa C
onpeAenEéHHON MacCOBOM JIOJ€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIIEHTpPAIllMU BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA MPOJIYKTa PEaKIUU OT TEOPETUYECKU
BO3MOJKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OoCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTJCIBHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOTO [UKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIacCU(UKAINS, TEPUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
9KCIIEPUMEHT, MOJI€Jb, MOJIEIMPOBAHHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAKpPOMHUpP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIN Tra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, PJHEPTHsl, Macca.

buonormsi: kierka, oOpraHu3M, OJKocucTema, Owmocdepa, MeTa0OIU3M, MaKpo- H
MHUKPO3JIEMEHTBI, OCJIKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHoNOrUs: XUMHYECKasi MPOMBIIIIIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepUalbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTH4YecKas
MPOMBINIIIEHHOCTH, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIOB, dJICKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM € CHUCTEMHO-AESITEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeaHEero ooOmero oobpazoBaHUs
BBIJICTICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTUIO, CAMOCTOSITEIIBHOCTH M CAMOOIPENEIICHHUIO;
HaJIM4YUE MOTHUBAlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBHJIaMH U HOPMAaMH TIOBEJEHUS; HaJIU4ue
MPaBOCO3HAHUS, YKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABHUThH LIEJIM U CTPOUTH KU3HEHHBIC
TIJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaKAT CPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHUYECKOM JNEATEIHHOCTH 00YUaAIONMUXCs B MPOIIECCe peaTn3aun
00pa30oBaTeNbHO 1eATENbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUpPOBAHHOCTH
OTIbITA [TO3HABATENBHON U MPAKTHUUYECKOM NEATEIHHOCTH 00YYaIOIIMXCs B IPOIECCe peaanu3alun
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHUs O0YUYaIOIIMMHUCS CBOMX KOHCTHUTYIHOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPaBOIOPSAJIKY;

MPEJCTABICHUSI O COIMAJbHBIX HOPMAax W IMPaBWIAX MEXJIMYHOCTHBIX OTHOUIEHUW B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHONIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEAUI0 OTEYECTBEHHOM
XUMUU;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TPAKTHYECKOTO MPHUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT NIJIUTEIbHBIX HAONIOACHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpecCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHAJM3e
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEJICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKH CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:



MOHUMaHUs IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOIOACHHS TPaBUJI 0E30MacCHOTO OOpAIeHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJ WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HENMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS aAIKOTOJ,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JIESATEIBHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 3a/ad COIUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpodeccHil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)K€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30OBaHMs,
Oynymieit mpodeccun U peaau3anuu COOCTBEHHBIX XHU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCcTBa,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM, BIHSHHS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATIBHOU CpEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUM XUMHH IS PELISHUS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTHUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIINX BPEA OKPYKAIOIIEH MPUPOIHON Cpere,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS WMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEeHHOCTH HAYYHOI0 O3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YyPOBHIO pa3BUTHUS HAyKu |
0OIIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOopMUPOBaAHUHU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpoOJieM COXPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW IUBWIH3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHalbHOU
KYJIbTYPHI, B PEIICHUH TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,



00€CIeYeHN! YCIIOBHH YCIIEIIHOrO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM KM3HU KaKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHMS JUIS
aHamu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHHIA,
YMEHUS J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI TaHHbBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiiemM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K ITO3HAHUIO, UCCIIEN0BATENIbCKOMN AESTEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPbIBHOMY OOpa30BaHHUIO M CaMO00pa3oBaHUIO, K
AKTMBHOMY TIIOJyYCHHMIO HOBBIX 3HAaHMM 10 XHMHM B COOTBETCTBUHM C JKM3HECHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pPa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe TSI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crnienr(uKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPrus, SIBIEHUE, MpOLEecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yueOHble  JAeHCTBUS  (TO3HABaTEJbHbIE, KOMMYHHMKaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (QOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMATBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHUBEPCAIbHBIC y4eOHBIC JCWCTBUS B IO3HABATEIBHOH W
COLMAJIHON MPAKTHUKE.

MertarnpeIMeTHbIE Ppe3yJIbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCATbHBIMH Y4EOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

ITo3naBaTe/bHbIE YHMBepPCcAJbHbIE YUeOHblIe AelicTBUS

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHS:

CaMOCTOSITENIFHO (hOPMYJIMPOBATH M aKTyaM3MpPOBATh MPOOJIEMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEICTSATh MU JICITEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH WX JIOCTHIKEHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJI30BAaTh IIpU OCBOCHHU 3HAaHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA: BBIACIATH
XAapaKTCPHBIC TIPHU3HAKU HOHATUI H YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HWCIOJb30BATH
COOTBETCTBYIOIINE MOHATHS TSl OOBSICHEHUSI OTACIBHBIX (PaKTOB U SBJICHUI,

BBIOMPATh OCHOBAHUS U KPUTEPHUH JITSI KITACCH(HUKAIIMH BEIIECTB U XMMHUYECKAX PEaKInii;



yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PpACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, IIO aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTHh B IIPOLECCE MTO3HAHUS HUCIIOIb3YyEMbIE B XMMHUHM CHMBOJIMUECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XHWMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
[IO3HABATENIbHBIX M MPAKTUYECKUX 3a/ay, PUMEHATh HA3BaHHbBIE MOJEJbHbIE MPEICTaBICHUS
JUIs BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLIUL;

dopMynupoBaTh LEAM M 3aJadyd MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSTEILHOIO IIJIAHUPOBAHUS M TPOBEJEHHS] YYEHUYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOIIEHHS M BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKON HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METOA0B [TO3HAHUS.

3) padora ¢ undopmanueii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

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

pUOOpeTaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANbHYIO (OpMY NpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAyYHBIH $I3bIK B KadyeCcTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uH(popMallMel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KoMMyHuKaTHBHBIC YHHBepPCcaJIbHbIe YUeOHbIE JeHCTBHUSA:



3aJ]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOil TeMBI B X0/1€ AHaJIoTa /WU JUCKYCCUH,
BBICKA3bIBATh UICH, q)OpMYHI/IpOBaTB CBOM NPCAJIOKCHUA OTHOCUTCIIBHO BBIITIOJIHCHU A
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU NIPU BBIIOJHEHHUM XUMHUYECKOIO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3zanuu y4eOHOro MpoekTa, U (OpMyIHpPOBaTH BBIBOJBI MO pPe3yjbTaTaM IMPOBEAEHHBIX
HCCJICIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XO7e 00CYXIeHUS U 0OMEHA MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBIC y'leﬁﬂble JelcTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3aa4d, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpuTM JACUCTBUN NPU BHIMOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee »((GEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yY4ETOM MOJTyYeHHUS! HOBBIX 3HAHUH O
BEII[ECTBAX U XMMUYECKUX PEAKIIUIX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO XMMUHU Ha YriyOJIEHHOM YpOBHE Ha
YPOBHE CpeIHEro oOILero oO0pa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUN MO OCBOCHMIO, MHTEPHpPETAlMU U
peoOpa30BaHUIO 3HAHHMM, BUABI I€ATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B pa3lMYHBIX YUEOHBIX CHUTYyallUsX, a TAKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSA3aHHBIX C XMMHEWH. B mporpamme mo XMMHM NpeAMETHBIE PE3YyJbTaThbl MPEACTABICHBI IO
rojiaM U3y4eHusl.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsDh OTPAXKaloT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUA: O MECTe W 3HAYEHHHM OPTaHUYECKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ POJH B 00ECIIEUeHUU YCTOHYHBOTO PAa3BUTHS YEIIOBEYECTBA B
pelIeHrur MPOoOIeM IKOIOTUYECKOW, IHEPreTUYEeCKOW M TMHUIIEeBONH O€30MacHOCTH, B Pa3BUTHUU
MCIUIHUHBI, CO3JJAHWH HOBBIX MATCPHUAIOB, HOBBIX HCTOYHHMKOB OHECPTrHUHU, B oOecrieueHnun
paloHaIbHOIO MPUPOIONOIL30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAaHHOTO OTHOUIEHHMSI K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpass BKJIIOYAEeT: OCHOBOIOJATaroline
NOHSTHS — XMUMHYECKHI JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas 00oiouka aroma, S-, p-, d-
aTOMHBIC Op6I/ITaJII/I, OCHOBHOC H BOBGy)K,Z[éHHOG COCTOsIHUA aToMma, FI/I6pI/II[I/I3aI_II/IH ATOMHBIX
0p6HTaﬂeﬁ, HOH, MOIJICKYJIA, BAJCHTHOCTL, 3JICKTPOOTPULATCIBbHOCTL, CTCIICHb OKHCJICHUS,
XUMHUYECKasi CBsI3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJHBIM CKEJET,
GbyHKIIMOHAIbHAS TpYIINa, paguKkai, CTPYKTypHble (Qopmyibl (pa3BEpPHYThIE, COKpalIEHHBIE,



CKEJICTHbIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOAbI, KHUCIOPOJI- U a30TcoAepkKallue
OpraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuid 3akon . M. MenneneeBa, Teopusi CTpOCHUS
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHMS U TMPEBpAIlCHHs] DSHEPTUM NPU XUMHYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXkKalllie B OCHOBE MOHUMaHUS
OPUYMHHOCTY U CHCTEMHOCTH XHMHUYECKHUX SIBJICHUN; TMPEJICTaBICHUs O MeXaHU3Max
XUMHYECKHX peaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IIPOTEKaHUs, O B3aHMHOM BJIMSIHUM aTOMOB U TPYIIl aTOMOB B MoJIEKyJaX (MHAYKTUBHBIA U
Me30MepHbIi 3 dexTrr, opuentanTsl | u |l poma); dakronorudeckne cBeIeHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TacHOM MCIIOIh30BAHNU BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IPAKTHUYECKON JEATEIbHOCTU YEJOBEKa, OOIIMX Hay4YHbIX M[PUHIUIAX XUMHUYECKOIO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOa, epepadoTKu HedTH);

c(OpMUPOBAHHOCTh YMEHMUIA: BBISABIIATH XapaKTepHbIC MPU3HAKU MOHATUN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS MIPU OMMCAHUM COCTaBa, CTPOCHUSA U
CBOICTB OPraHU4YEeCKUX COCTMHEHUII;

c(OpMUPOBAHHOCTh YMEHUI:

HCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEUIECTB;

COCTaBJISITh ypaBHEHUS XMMMUYECKHX pEaKUMd U pacKpelBaTb WX  CYIIHOCTB!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  IMOCPEACTBOM  COCTaBIIEHUS  DJIEKTPOHHOTO
OamaHca A3THX peaklUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX IOJHBIX U
COKpAILIEHHBIX MOHHBIX YpaBHEHUII;

W3rOTaBIMBAaTh MOJEIM MOJIEKY]l OpPraHMYECKHX BEIIECTB JUId MIUIIOCTpAlUU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHMIO K ONpEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHkinarype (IUPAC) u npuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTAETBHBIX TPEJCTaBUTENEH OpraHWYecKUX BELIECTB (STWJIEH, alleTWJIEH, TOJIyoll,
[JIMLIEPUH, STWICHTIUKOIb, (eHos, (OpMaIbIECTHA, AaleTajabJerus, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, IJIMIIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUI, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBA3HM B OPraHUYECKHUX
COeIMHEHUAX (KOBaJeHTHAsl U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BetiecTB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOeHHE, (U3NUYeCKue u
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJIKEHOB, AJKaJME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJHCAXaPUJIOB),



WUTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXAY HUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA C UCTIONB30BAaHUEM CTPYKTYPHBIX GOPMYI;

c()OPMUPOBAHHOCTh yMEHHUS TOATBEPXAATh HA KOHKPETHBIX IMPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHWYECKHX COSAMHEHHA OT KpPAaTHOCTH M THUIIA
KOBAQJICHTHOM CBSA3M (G- U TT-CBSI3M ), B3AUMHOTO BIUSHUSI ATOMOB U TPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTb HCTOYHUKU YIIEBOJOPOIHOTO CHIPbS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAOMIOJEHUHM, U3MEPEHUU, MOJCITUPOBAHUHU, DOKCIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHUS,

chOpMUPOBAHHOCTh ~ YMEHHUSI NPHUMEHSITH OCHOBHBIC  OINEpPAllUd  MBICIUTEIBbHON
JESATETbHOCTH — aHaJU3 W CHUHTE3, CpaBHEHHE, O00OOIIEHWE, CUCTEMATH3AIMIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — /711 H3y4EHUs! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKHX 3HAHUN C TIOHATUAMU U
MPEJCTAaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHMMAHHUS CYITHOCTH MaTepUalIbHOIO €IMHCTBA MUPA, UCIOIb30BaTh CHCTEMHBIC 3HAHUS IO
OPTraHWYECKON XUMHUU JJI1 OOBSICHEHUSI U TIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-
HAy4HYIO [IPUPOJLY;

c()OPMUPOBAHHOCTh YMCHHI: TPOBOAHMTH PACYEThl 10 XHUMHYSCKUM QopMylaM U
YpaBHEHUSAM XHUMHYECKUX PEAKIMM C HCIOJIb30BaHUEM (DU3UYECKUX BEIUYUH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAapPAaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMMUYECKOW (HOpPMYIBI BEIIECTBA MO U3BECTHBIM MAaCCOBBIM JOJSAM
XUMHYECKHX 3JIEMEHTOB, MIPOYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATM3UPOBATH M OICHUBATH C MO3UIIUN
HKOJIOTMYECKON 0€30MacHOCTH TOCHEACTBHsSI OBITOBOW M MPOW3BOJCTBEHHOW NEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKOM BEIIECTB, HCIOJIb30BATh IOJYyYEHHBIE 3HAHUS IS
MPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYallMsIX, CBSI3aHHBIX C XUMUCH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TJIAHUPOBATh W MPOBOJUTH XUMHUYECKHUI
AKCIIEPUMEHT (TTOJTyYEHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKITUN
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOJACOAEPKALIUX OPTraHMYECKUX BEILECTB,
pEelIeHHE DJKCIEPUMEHTAJIbHBIX 3a7ad4 [0 pPaclo3HABAHMIO OPTraHUYECKHUX BEIIECTB) C
coONIoficHHeM TMpaBWJI  0E€30MacHOro  OOpalieHuss C  BemecCTBAaMHU U JTaOOpaTOpPHBIM
obopynoBanueM, (GOpMyIUpPOBaTh IENb HWCCIEIOBaHUS, MPEACTABIATh B pa3ludHON GdopMme
pe3yNbTaThl SKCTICPUMEHTA, aHAJTU3UPOBAThH U OIICHUBAThH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh IMpaBWila HKOJIOTUYECKH I1eJIeCO00pa3HOro MOBeNeHUss B OBITY M TPYAOBOMH
JESATETLHOCTH B IIEJIAX COXPAHEHUS CBOETO 370POBbs, OKPYXKAIOIIEH MPUPOTHON Cpeasl U
JIOCTHUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHYECKOTO JEHUCTBHSI HA MKUBBIE OPraHU3MBbI OINPEIACIEHHBIX
OpPraHWYECKUX BEIECTB, MOHUMAs cMbIci noka3atens [1IIK;

AHAIM3UPOBATh  IEIECOOOPAa3HOCTh  NMPUMEHEHHsS]  OPTraHMYECKHUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TIONb3A;



c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uHpOpPMALlUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas M ydeOHO-HaydHas JHUTEparypa, CpeAcTBa
mMaccoBoil uMH(popmauuu, VHTEpHET M Jpyrue), KPUTUUECKH aHATU3UPOBATH XHMHUYECKYIO
uHpopMaLnIo, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3a/1a4en.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas M HeopraHudeckas XHUMHsD)
OTpaXaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y II03HABAa€MOCTHU SIBJICHUI NPUPOJbL, O MECTE U 3HAYEHUM XUMHUU B CUCTEME €CTECTBEHHBIX
HayK U e€ poJi B 00ECIIEYCHNH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUHU MPOOJIEM IKOJIOTHUECKOM,
DHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEpruM, B  00ECHEYEHMH  paAlMOHAJIBHOIO
MPUPOIONIONIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UeJIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMW, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MOHSTUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIBI, AIEKTPOHHAS 000I04YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANIM, OCHOBHOE W BO30YXJAEHHOE COCTOSHUS aroma, THOpUAM3AIUs
aTOMHBIX OpOWTaneil, HMOH, MOJEKyJa, BaJI€HTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBaJIEHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKass PEIIETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJUTHI, HEJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOJHBIA  IOKAa3aTeb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIIOBON 3(PPEKT XUMUUECKON PEaKINH, CKOPOCTh XUMHYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM W 3aKOHBI (TEOpHUs DIIEKTPOJUTHYECKON
aucconumanuu, nepuoandyeckuid 3akoH J[.M. MenneneeBa, 3aKOH COXPaHEHMsI MacChl BEILECTB,
3aKOH COXPaHEHMsS W MPEBpAIlCHUs YHEPTHH MPH XUMHUYECKUX PEaAKIUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE MOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHbIE NPEJCTABICHHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAaJMOJIEKYJISIPHOM YpPOBHSX; TMPEICTaBICHHUS O MEXaHU3Max
XUMHUYECKHX PpEeaKlui, TEePMOJMHAMUYECKMX ¥ KHHETUYECKUX 3aKOHOMEPHOCTSX HX
NpPOTEKaHUsl, O XHUMHYECKOM DPABHOBECHUH, pacTBOpaXx U  JUCIEPCHBIX  CHUCTEMAX;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TMPAKTHUUYECKOH MAEATEIHHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIIAMIAX XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHUII: BBISBIIATH XapaKTEPHbIE MPU3HAKU MMOHATHUN, YCTaHABIIUBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPraHMYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJHKY JUISI COCTABICHUS
dbopMyn BEHIECTB W ypaBHEHUN XUMUYECKUX PEAKIMI, CHCTEMATHYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHaJIbHbIC Ha3BaHUSI OT/ICIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUS OMPEIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUSI XUMHUYECKHIX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOM PEIIETKH KOHKPETHOTO BEIleCTBA;



C(OPMHPOBAHHOCTE YMEHHSA OOBACHATH 3aBUCUMOCTb CBOWMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

c(OPMHPOBAHHOCTh YMEHHH: KIIACCH(PUIMPOBATH: HEOPraHMYECKUE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM INPU3HAKAM (YUCILy M COCTAaBY pearupyrolux
BEIIIECTB, TEIUIOBOMY 3((eKTy peakuuu, H3MEHEHHIO CTENEeHEW OKHCICHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajau3aTopa U JApPYrue); CaMOCTOSTEIbHO BBIOMpAaTh OCHOBaHMS U
KPUTEPHHU IS KIacCU(UKALIMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMI;

Cc(OPMHPOBAHHOCTh YMEHHSI pacKpblBaTh CMbICH IHepuoguueckoro 3akona JI. WM.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
NPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MenpeneeBa, UCIONIB3Yysl MOHATHUSI «IHEPIETUUYECKUE YPOBHUY», «IHEPIETUUYECKUE MOLYPOBHMY,
«S-, p-, d-atomMHBIe OpOUTANIN», «OCHOBHOE U BO30YKAEHHOE HJHEPreTUUCCKHUE COCTOSHHS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMHMYECKHX D3JEMEHTOB U MX
coeuHeHUN 1o nepuojam u rpynmnam Ilepunoguueckon cucremst 1. 1. Menneneesa, BaJeHTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHUE I'€HETHUYECKOW CBSA3HU
MEXy HEOPTaHHYECKMMU BELIECTBAMH C ITOMOIIBK YPABHEHUI COOTBETCTBYIOIINUX XUMHUUYECKHUX
peaxuuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPhIBaTh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaknuii MoCpeICTBOM COCTABIICHHSI 3JICKTPOHHOIO OajlaHca 3THX peakiHif; peakluil HOHHOrO
oOMEeHa MyTEM COCTaBIEHMsSI HMX IOJHBIX M COKpAaIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
THJIPOJIM3a; PEeaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AIIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX
peakuui ¢ y4€TOM HMX DSHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep HW3MEHEHMS CKOPOCTH
XUMHUYECKON peakluu B 3aBUCHMOCTH OT Pa3jIMYHbIX (AKTOpPOB, a TaKKe XapaKTep CMEIEHUs
XMMHUYECKOT'0 paBHOBECHS MO BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llartense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUUYECKUE PEaKIUH, JekKallue B OCHOBE
IPOMBIIIJICHHOTO TMOJYyYeHUS CEepHOM KHCIOThl, aMMHakKa, oOOIIMe Hay4yHble IPHHIIMIIBI
XUMHUYECKHX TPOU3BOJCTB; LEI€CO00Pa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3a;

c(hOpMUPOBAHHOCTH BJIAJICHHS CHCTEMOMN 3HAHUI O METOJ/IaX HAYYHOTO TIO3HAHUS SIBJICHUI
Opupoabl — HaOMIOJeHHe, U3MEpEeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs] NPUMEHSATb 3THU 3HAHUS IMPHU
HKCIIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M IS OOBSCHEHUS XHUMMYECKHX SBIICHHIH,
HUMEIOIIHX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B [IOBCEITHEBHOU KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUSAMHU U
NpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IPEAMETOB i 0Oojiee OCO3HAHHOTO
IIOHMMAHHS MaTEPUAILHOTO €JUHCTBA MUPA;



c(OpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIB30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIMs»; MACChl BEIIECTBA WU 00bEMa rasza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEaAKIIUU
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakluu; 3HaYeHUsI BOJOPOJHOIO MMOKa3aTelNsi pacCTBOPOB KHCIIOT
M IIeJI0Yel ¢ M3BECTHOM CTENEHBIO IUCCOLMAIMHU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BHJE PACTBOPA C ONPENEIEHHON
MaccoBOM J10JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET HPHUMECH); 10NN
BBIXO/Ia MPOJYKTA peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
AKCIIEPUMEHT (MPOBEICHNE PEeaKIIUii MOHHOTO OOMEHA, MOJATBEPKICHHE KaueCTBEHHOTO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEIEICHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB,
W3YYCHHUE BIUSHUS PAa3IHYHBIX (AaKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, peIIeHue
AKCIIEPUMEHTANIbHBIX 3a7au 1o TemaMm «Metamibsl»y u «Hemeramibl») ¢ coOM0IeHHEM TPaBHII
Oe3omacHOro obparieHus C BellecTBaMH U J1ab0opaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUH: COONIOAATh MpaBUIIa MOJIb30BAHUS XUMUUECKOW MOCY0N U
nabopaTopHEIM 000pyOBaHNEM, OOpAIeHUs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
M0 BBIMOJTHCHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTHUYECKU IIeJIeCO00pa3HOTO
MOBEJCHUSI B OBITY M TPYHAOBOWM [MEATEIBHOCTH B IEJIAX COXPAHEHUS] CBOETO 3/I0POBbS,
OKpYKarollel MPUPOJAHON Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABAThH
OMacHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBblI OIPEACIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHMUMas cMbIca nokazarens [TK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IIEIEHANIPABICHHBIM MOUCK XUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET W Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMN
3a/1a4uen.
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[Tpenmet opranndeckoii xumun. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 https://m.eds00.ru/61HH8J58X
M. byrneposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
1 _
2.1 PEACIIBHBIC YIIICBONOPOAR! — QIIKAIEL, 5 https://m.eds00.ru/LC5J74CMA
UKIIOATIKAHBI
Henpene :
2.2 MPCACITLHBIC YITIEBONOPOAI- ATKEHEL, 14 1 https://m.edsoo.ru/OBNBOPH31
QJIKaTUECHBI, AJTKUHBI
2.3 ApomaTthyeckue yrieBoaopoabl (apeHbl) 8 https://m.edsoo.ru/3KLA1L26M
IIpupo e
2.4 PHPOIIHEIC HETOTHIRH YITICBONOPOIOE 1 4 https://m.eds00.ru/RY6NBZAW4
uX rnepepadoTka
2.5 ["amoreHnpon3BOIHBIE YTIEBOIOPOIOB 4 1 https://m.eds00.ru/JIS9OENZ9M
Hroro mo pazueny 35
Pasnen 3. Kuciopoacoaep:xamnue oprannyecKue coeuHeHust
3.1 Cnuptsl. @enon 11 1 https://m.edso00.ru/TJI36WGJ5
KapOoHHUIbHBIE COCTMHEHHS: aJTbJIETUIBI 1
3.2 keToHbl. KapOoHOoBbIE KUCTOTHI. CII0KHBIE 21 1 https://m.eds00.ru/O2NWGJZU2
a¢upsl. XKupbr



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 VrieBoasl 9 1 https://m.eds00.ru/962BYGF10
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTEL. belku 12 1 2 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paszgea S. BbicokoMoJieKky/JIsIpHbIE COeINHEHU S

5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbuesie  IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuognueckuit
I1
1.1 SAROH 1 LCPHOMTHCORA CHCTOMA 9 https://m.edsoo.ru/R39EAGJIPC
XUMHUYECKHX 351eMeHTOoB J[. 1.
MenneneeBa
1.2 Crpoenne sewectsa. Muorooopasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILECTB
1.3 XUMHUYECKUE PEaKIINH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemeranist 31 https://m.eds00.ru/SNCC2YQRJ
2.2 ‘ Mertamisl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
M . X
3.1 CTOART MOSHAHIA B XHMII. AHMILLH 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

IIpeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
MIPEJCTaBICHHE O MHOTO00pa3HH
OpraHUYEeCKUX COCIMHEHUN

https://m.edsoo0.ru/48G4H34K4

DNEeKTPOHHOE CTPOCHHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOKHOCTH aTOMa

yriepoaa

https://m.edsoo.ru/ODI6 T8LIR

XnMuyeckas CBI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3msbl 00pa3oBaHUs
KOBaJEHTHOM CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopust cTpoeHUsT OPraHNYECKUX
coequHeHuniit A. M. Byrneposa
Bunsl n3omepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHAs.
OnexTpoHHbIE 3((DHEKTHI B
MOJIEKYJIaX OPTaHUIECKUX
COECIMHEHU I

IIpencrasnenue o

https://m.edsoo.ru/MIAFQ4PQO

https://m.eds00.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJIacCU(UKALIUU U
crcTeMaTnyeckas HOMCHKIIATypa
(IUPAC) oprannyeckux BEIIECTB

10

Knaccudukanus peakuuii B
OPraHN4YeCKOM XUMHH

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH PSJI,
oOmrast popmyina, HOMEHKIATypa
Y U30MEpHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

duznyeckue 1 XUMHUUECKHUE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/M5DJYMP9M

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edsoo.ru/GV8LNQJ3X

11

Haxoxnenue aikaHoB B
npupoje. CriocoOb! OTydeHUs U
MIPUMEHEHHE AJTKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: oomas Gopmyia,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOEHUS U
XHUMHAYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHUS U IPUMEHEHHE

https://m.edsoo.ru/Q4B590Q1A

13

Pemenne pacuéTHpIX 3a7a4 Ha
OTpEeIETICHUE MOJIEKYIIIPHON
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB, BXOJISAIINX B
ero coctaB. CucremaTu3amus u
0000111eHIEe 3HAHUI 110 TeMe

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

AJIKEHBI: TOMOJIOTHUECKUH PsiJI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoJiekya. CTpyKTypHas ¥ IUC-
TpaHC-U30MEPHS ATKEHOB
dusznuecKkue U XUMUYECKHE

CBOMCTBA ajkeHoB. [TpaBuiio
MapkoBHHKOBA

https://m.edso0.ru/NCGOE2K0J

https://m.edso0.ru/6 XZHRIRTW

16

CriocoOpl mostyueHus u
MPUMEHEHHE AITKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

18

19

20

[IpakTuueckas padbora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YEeHHUE ero CBOMCTB"

Pemenue pacu€rHnix 3a/1a4 Ha
ONpEACIICHUE MOJIEKYIISAPHON
(bOopMyIIbI OPraHuYeCcKOro
BeIIleCTBa

AnKagueHsl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHble. OcOOeHHOCTH
AJEKTPOHHOT'O CTPOEHUS

XUMHUYECKHE CBOUCTBA
CONPSIKEHHBIX JUEHOB

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.edso0.ru/M356GLRBE

21

22

Crioco0sl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

AJIKHMHBI: TOMOJIOTUYECKHUH psif,
ob1mas popmyina, HOMEHKIATypa,

https://m.edsoo.ru/KT8M1N272

https://m.edso0.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (hU3MUecKre CBONCTBA

23

24

XUMHUYECKUE CBOUCTBA aJIKUHOB

KauecTBeHHble peakiuu Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/MQ7AO3SUC

https://m.edsoo.ru/45UN142UY

25

CriocoObI mostyueHust u
HNPUMEHECHUE AJTKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

29

Pemenue 3agay: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peaknuu

Cucremarusanusa 1 0000IIeHNE

3HAHUHU 110 TEME

ApEeHbL: TOMOJIOTUYECKUU PSI,

oOurast popmysna, HOMEHKIIATYpa.

ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 O€H30J1a ¥ TOJTyoJIa, UX
(u3nvecKue cBONCTBa

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKuny 3aMEeIICHUS

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/I9DNOP1NS8

https://m.edsoo.ru/WNGDLBK5D

https://m.edsoo.ru/FCNHX9WY1

30

XHUMHUYECKUE CBOMCTBA APEHOB:
peaKkIuu MprUCOECTUHEHN,
OKHCJICHHE TOMOJIOTOB O€H3071a

https://m.edsoo.ru/CSBNGDUCS

31

32

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHUpOJIA

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

33

34

35

CriocoObI mosryueHust u
NPUMCHEHHE apECHOB

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacuétel mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIUH.
Cucremarusanusa 1 0000IIeHNE
3HAHWH 10 TEME

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo.ru/IX7QM5T7F

https://m.edso0.ru/9VBZTYA4PI

36

[Ipuponnsii ras. [lomyTHeie
He(TSHbIE ra3bl

https://m.edso0.ru/CK1CUWWEN

37

38

39

KameHHbIi1 yrosb 1 IpoyKThl
ero nepepaboTKu

Hedtb u ciocobs! e€
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadboTku HehTH
I'eHeTnyeckas CBA3b MEKIY
pa3IMYHBIMH KJIACCAMHU
yTIEBOIOPOIOB

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/OREQY2CYG

https://m.edsoo.ru/HQ22U8ZHE

40

l"asorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHME; pEaKLUU 3aMEIICHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JeiicTBue 1menouei Ha
TaJIOTEeHIIPOU3BOIHBIC.
BzaumopeiictBue

https://m.edsoo.ru/FF11CTOKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

NUTAJIOT€HAJIIKAHOB C MAarHUEM U
IIUHKOM

42

43

44

45

CucremaTu3aius 1 0000IIeHNE
3HaHUH 110 paszueny
"VrneBomopoasr"

KontposbHas pabota mo teme
"YraeBogopoib"

[IpenensHbBIC OJHOATOMHBIC
CIIHPTHI: TOMOJIOTHYESCKHH PSIII,
oOmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEPHs,
HOMEHKJIATypa, KilacCHu(HKaIus,
¢bu3nveckre CBONCTBA

XHUMHUYECKHE CBOMCTBA

npeaAC/IbHBIX OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

https://m.edsoo.ru/I9INSKPMLB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoOsl mostyueHus u
IPUMEHEHHE OTHOATOMHBIX
CIIMPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upHl: HOMEHKIIATypa
Y U30MepHs, 0COOEHHOCTH
(1)I/ISI/I‘I€CKI/IX U XUMHWYECCKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaroMHsble CIIMPTHI:
STUJIEHTIIMKOJb U TIULEPUH, UX
¢bu3nyeckrue 1 XuMHUYeCcKHe
CBOMCTBa

https://m.edsoo.ru/KMYAEBG5AX

49

CriocoOblI nostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

MPUMCHCHUC MHOT'OATOMHBIX
CIIUPTOB

50

51

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckrue CBONCTBA.
Tokcuunocth Gerona

XuMHYecKue CBOMCTBa (heHoma

https://m.edsoo0.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

CriocoObI mostyueHust u
npuMeHeHnue penomna

https://m.edso0.ru/60B9BOAKU

53

[IpaxTuueckas padora Ne 2.
Pemenue skcriepuMeHTaIBHBIX
3aja4 1o reme "CrnupTsl U
benonsr"

https://m.edsoo.ru/SHIGNHMGK

54

55

56

57

Cucremaruzanusa 1 0000IIeHIE
3HAHUH 110 TEME

AJBIIETUIBI M KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHON TPYIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 0011as
dhopmyna, uzomepus u
HOMEHKJIaTypa

AJbAETUAB U KETOHBI:
(u3nuecKkre CBOMCTBA; peaKkiuu
MIPUCOEANHEHUS

Peakuuu oxucnenus u

KauCCTBCHHLIC pCAKIIUU
AJIbACTUI0B U KETOHOB

https://m.edsoo.ru/J7BQOQOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

58

Crioco0sl mostyueHus
AJIBJACTUI0B 1 KETOHOB

https://m.edso0.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOEHUS UX
MOJIEKYII

https://m.edso0.ru/SAG3MM12R

60

N3omepus u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
¢dusnveckne CBOMCTBA

https://m.edso0.ru/88RK8HSL4

61

62

63

XUMHYECKUE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0EeHHOCTH CBOMCTB
MYypaBbUHOMN KUCIOTHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOMCTB:
HETpeAeIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

64

65

66

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObI ostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHble 3¢upsbL:
TOMOJIOTHUECKHUH psif, oOrmast
bopmyna, n3oMepHs U

https://m.edsoo.ru/ASMQKWR52

https://m.edso0.ru/ZY83U872I

https://m.edso0.ru/4AC5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

HOMEHKJIaTypa

67

68

69

70

dusnyeckne 1 XUMHYECKUE
CBOMCTBa 3(UPOB

Pemenue pacu€THpIX 3a1a4: MO
YpaBHEHUIO XUMHYECKOM
peaKkIuu, Ha OIpe/iesieHre
MOJICKYJIIPHOH (hOPMYJIBI
OpPraHUYECKOr0 BEIECTBA
[IpakTuueckas padorta Ne 3.
Pemenue skciepuMeHTAIbHBIX
3a1a4 1o reme "KapOoHoBbIe
KuCIOThI. CnoxHbIe 3pupb!"
Kupsr: ctpoenue, hpuzndeckue u
XAMUYECKHE CBOMCTBA
(ruzpoinus)

https://m.edsoo.ru/TCIGEW2K6

https://m.edsoo.ru/K512Q0HVD

https://m.edso0.ru/OGEJG1Z6Q

https://m.edso0.ru/9SIVVGAD3

71

Oco0eHHOCTH CBOMCTB KUPOB,
COZIEepIKAINX OCTATKU
HenpeAeIbHbIX KUPHBIX KUCIOT.
Kups! B npupoze

https://m.edsoo.ru/HAIOMQY A6

72

MBpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Moroniee aeicteue. [lonsrue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OPraHUYECKUX BEILECTB

https://m.edsoo.ru/A8FI15XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuétel 1o ypaBHEeHUAM
XUMUYECKHUX peaKIi

https://m.edsoo.ru/LZ5VLL2BX

75

76

77

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

OO6m1as XxapakTepucTruKa
YTJICBOJIOB U KJIaCCU(DUKAITUS
YTJIeBOJIOB (MOHO-, TU- U
MOJICaxXapu/Ibl)
Momnocaxapusl: pu3nUECKHE
CBOMCTBA U HaXOXKIEHUE B
pUpoJIe

https://m.edsoo.ru/S8WM8F7D7

https://m.edsoo.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, €€
3HAUEHUE B JKU3HEIEATEIbHOCTH
Opranusma

https://m.eds00.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MaJbpT03a U JaKTO3a.
Haxoxnenue B mpupoe u
IIPUMEHEHHE TUCaXapUIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUe U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

82

[TousiTue 06 HNCKYCCTBCHHBIX
BOJIOKHaXx

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIMPEACIICHUC TOJIN BbBIXOa
MMpOAYKTA pCaKIIUU OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

Cucremaruzanuys u 00001eHue
3HAHUM 110 pas3zaeny

https://m.edsoo.ru/YTA71S0GH

84

85

86

87

KonrponsHas pabora o reme
"Kucnopoacoaepxariue
OpraHu4eckue coeAuHeHus"
AMUHBL: KITacCUPHUKAIHS,
CTPOCHHUE MOJIEKYJI, 001Iast
dbopmyia, nzomepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOMCTBA

XUMUYECKUE CBOMCTBA
an(aTHUIECKUX aMUHOB
AHWINH: CTpOCHHE aHWIINHA,
0COOEHHOCTH XMMHYECKHX
CBOWCTB aHUJIMHA

https://m.edsoo.ru/40ZT3216M

https://m.edso00.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD

https://m.edso0.ru/FRTQ7TUDA

88

CrniocoObl mostyueHus u
pUMEHEHHE aTn(aTHIECKIX
aMHMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMWHOKHCJIOTBI: HOMEHKJIATypa
u uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE
MPEICTaBUTENN O-aMUHOKHCIIOT

https://m.edso0.ru/RQIQOFGFVC

90

XHUMHUECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHUE
amuHoKucioT. CuHTE3 U
TUAPOITN3 TIETITHIOB

https://m.edso00.ru/16QZ981XZ

91

benku kak npupoHbie

https://m.eds00.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MOJTUMEPBI; CTPYKTYPbI OEJIKOB

92

93

94

95

XUMHYECKHE CBOMCTBA OEJIKOB

A3zoTcoaepxaiiue
TeTEePOIMKITHYECKHIE
coeauHeHus. HykiienHOBEIE
KHCJIOTBI: COCTaB, CTPOCHHUE H
OuoJsIorn4ecKas poJib

[TpakTrueckas padota Ne 4.
Pemenue skciepuMeHTAIbHBIX
3a71a4 10 TEME
"A3zoTcoaepxaliue
OpraHUYeCKUe COeTUHEHU"

[IpakTuueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3azad4 1o teMme "Pacrio3zHaBanue
OpraHUYECKUX COETUHEHHI"

https://m.edsoo.ru/67MDSJICA

https://m.edsoo.ru/6 A9U8IK1G

https://m.edso0.ru/NC46Z2YR7

https://m.edsoo.ru/4GSLO35TE

96

KonTponbHas pabota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH M METOIbI X
CUHTE3a —IIOJIMMEPU3alus U
MOJUKOHJICHCAIUS

https://m.eds00.ru/7SVQS1I0N

98

99

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJIbHbIN
CUHTETUUYECKUE KayuyKku. Pe3nHa

https://m.edso0.ru/AIU7EQ648Y

https://m.eds00.ru/SO6ALFPLS8



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

100

BonoxkHa: HaTypanbHEbIE,

HNCKYCCTBCHHBIC, CHHTCTHUYCCKUC.

HOJ'H/IMepBI crienuaJIbHOro
Ha3Ha4YCHUA

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTuyeckas pabora Ne 6.
Pemenne skciepuMEeHTAIBHBIX
3a7ad4 1o teMme "Pacrio3zHaBanue
IUIACTMACC ¥ BOJOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O00011IeHrE U CHCTEMATHU3ALIHS
M3yYEHHOTO MaTepHalia 1o TemMe
"BbicokoMOneKyIsipHbIE
coenuaeHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero U3ydeHHsi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 . 1 https://m.edsoo.ru/NOPBJ3G7]
XUMHAYECKHUH djIeMEHT. 130TOIIbI
CTpoeHue 2IEKTPOHHBIX 000JI0UEK

2 p p 1 https://m.edsoo.ru/9MTBPF8U5
aTOMOB, KBAHTOBBIE YHCIIa
Kiaccudukamnust XuMUIeCKIX

3 Puica 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (S-, p-, d-, f-31meMenThI)
Pacnpenenenune 31eKTPOHOB 110

4 ped p 1 https://m.edsoo.ru/HN5VJRET?2
aTOMHBIM OpOUTAIISIM
DNeKTPOHHBIE KOH(MUTYpaIHH

5 aTOMOB DJIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/56M011PUG
BO30Y>KIEHHOM COCTOSTHUU
DIIeKTPOHHBIE KOH(MUTYPALINU

6 p (urypan 1 https://m.edsoo0.ru/3ZORH4PQL
HMOHOB. DJIEKTPOOTPULIATENBHOCTD
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XuMuueckux 3emenToB /1. 1.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MeHnpeneeBa, CBSI3b C
COBPEMEHHOM TEOpHUEHN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH N3MEHEHUS
CBOMCTB XUMHUYECKUX DIIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

n O6pa3yeMLIX HUMHU IIPOCTHIX U
CJIOKHBIX BCUICCTB 110 I'pyIinaM U



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuojam

10

11

12

Cucremaruzanus 1 00001enme
3HAHUH 110 TEME

Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsI3U. BogopoiHas
CBsI3b. MEXXMOJIEKYIJISIPHBIE
B3aNMMOICHCTBUSI

BaneHnTHOCTB M BaJeHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b
JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX F€OMETPUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCANHCHMUAX: COCTAaB U
HOMCHKJIaTypa

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

13

BemecTBa MoneKkyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.
THUnbl KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BELLIECTB

https://m.edso0.ru/40CASLVY3

14

[TonsiTHEe 0 IUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUJIOUJTHBIX pacTBOpax

https://m.edsoo.ru/8QWSNJMIO0

15

16

HctrHHBIE PACTBOPBI:
HACBIIICHHBIE U HEHACHIIICHHBIE,
PacTBOPUMOCT.
Kpucramnoruaparst

CriocoObl BbIpaXeHUs
KOHIIEHTPALMU pacCTBOPOB

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

Pemenue 3amau ¢
UCIOJIb30BAHUEM MOHSITUN
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanus 1 HOMEHKIATypa

HCOPraHN4YCCKUX BCIICCTB

https://m.edso0.ru/9YY G9X6FN

https://m.edsoo.ru/Y3JUK9MC4

19

20

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

KonTponbnas pabota mo Temam
"CTpoeHue aToma.
[leproanyueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, .
Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BelecTB”

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5SARJUK9HZ

21

Knaccudukanms xumuaecknx
peakuuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMs U
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMB8REE

22

TennoBsie 3¢ (HeKTh XUMUYECKUX
peakuuii. Tepmoxummuyeckne
yYpaBHEHUs

https://m.eds00.ru/9TSXHFMT4

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUU U

https://m.edsoo.ru/V5WAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMHUYCCKUM YPABHCHHUAM

24

25

26

CKOpOCTh XMMHUYECKOU peaKiivi,
€€ 3aBHUCUMOCTb OT Pa3Iu4YHbIX
¢axropos. Katanus u
KaTaJau3aTopsl

['omMoreHHbIC M reTEPOreHHbIE
peakuu

[IpakTrueckas padota Ne 1 o
Teme "BiusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTh
XUMHYECKOH peakiun"

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo.ru/RN8POZ7YO

https://m.eds00.ru/NGQO05JTY7

27

Oo6parumsbie 1 HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecHUe

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpaxTuueckas padora Ne 2 o
teMe "BnusHue pa3nuyHbIx
(hakTOpPOB HA TOJIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

https://m.edsoo.ru/UMBG65DAVK

29

DNEeKTPONUTHYECKAs
mucconmanysa. CUibHbIe U ciaadbie
aneKTposuThl. CTeneHb
JIACCOLMAI[AN

https://m.edsoo.ru/8UJMTOHPO

30

31

HonHoe mpou3BeieHnE BOIBI.
Cpena BOJHBIX pacTBOPOB.
Bognopoausiii mokaszarens (pH)
pactBopa

I'mpponns coneit. Peakiuu,
MPOTEKAIOIIKE B PACTBOPAX

https://m.edsoo0.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

32

33

34

[IpakTrueckas padota Ne 3 o
TeMe "XHUMHUYECKUE PEAKIIMH B
pacTBopax 31eKTPOJUTOB"

OKuCINTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
Baxkneinne okuCIMTEIIN 1
BOCCTAaHOBHTEIIN

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO) OanaHca

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AF9A7THSZT

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuIaBOB BEILECTB

https://m.edsoo.ru/7UCO0BIP3Q

36
37

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Pemenne 3aaa4 pa3jiInuYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

39

40

41

Cucremaruzauusa 1 00001IeHIE
3HAHUH 110 TeMe " XUMUYECKUE
peaxuun"

KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"

IlonoxeHre HEMETAIIOB B
[Tepuoanueckont cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromon. Guznyeckue
CBOMCTBA HEMETAJIJIOB

AJIIOTpOINS HEMETAJUIOB (Ha
pUMeEpe KUCIIOPO/Ia, CepHhl,
docdopa u yrneponaa)

https://m.edsoo.ru/O0CUUKMF1

https://m.edsoo.ru/E120ZSNS2

https://m.eds00.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonydenue,
(bU3UYECKHEe U XUMHUYECKUE
cBoicTBa. ['mapuabl

https://m.edsoo.ru/EOAB3TJZ2

43

l"anorensl: HAXOXIECHUE B
MIPUPOJIC, CIIOCOOBI TIOTYUYCHHS,
¢busnvecKue 1 XUMHUECKUE
CBOICTBA

https://m.edso0.ru/8ESM200XI

44

45

46

47

48

lManorenoBonoponasl. Baxxnenmue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHMS TAJIOTCHOB
JlabopatopHblie v POMBIIILIICHHBIE
CHIOCOOBI MOJTYYEHHS TaIOTeHOB.
[IpuMeHeHue rajnoreHoB 1 ux
COCIMHEHU I

[IpakTuueckas padorta Ne 4.
Pemrenue skcnepuMeHTaIbHBIX
3aga4 no treMe "["anoreHsr"

Kucnopon: naboparopHusie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJTy4eHHUs1, PU3NUeCcKue 1
XUMHYeckue cBorcTBa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha

OKCI/I,I[LI " ICPOKCUBL

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/VJHPYU202

https://m.edsoo.ru/5LQHHJCFF

https://m.edsoo.ru/AMRVPMOQAI

49

50

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0KJI€HUE B IPUPOJIE,
COCOOBI NOTYYeHHUs, PU3NIECKUE
U XMMHUYECKHE CBOMCTBA

https://m.edso0.ru/Q8L50HZYY

https://m.edso00.ru/3JASFNOOK

51

CepoBoaopo, cyab(uabt

https://m.edsoo.ru/PMQO9PHT 23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnopoaconep:xarue
coequHeHus cepbl. Oco0eHHOCTH
CBOWCTB CEPHOM KUCIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[TpakTuyeckas pabora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3ama4 o teme "Cepa u eé
coenuHeHus"

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaXOXJACHUE B IPUPOJIC,
CTIOCOOBI OTYYEHHUs, PU3UIECKUE
Y XUMHUYECKHE CBOMCTBA. AMMHAK,
HUTPH/IBI

https://m.edsoo.ru/IZPKO7C4P

55

56

Kucnoponconepxkarniue
coenuHenns azora. OcoOeHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

IIpumeHeHue a30Ta U €ro
coeiMHeHU. A30THbIe y10OpeHus

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaxOXKIEHHUE B IPUPOJE,
COCOOBI NOTYYeHHUs, PU3NUECKUE
Y XUMHYECKHE CBOMCTBA.
®ochunsl u pochun

https://m.edso0.ru/PXZ01Z20QS0

58

Oxkcunl hocdopa,
dhochopcoaepxkaiiye KUCIOTHI.
Comnu dochopHOit KUCTOTHI

https://m.eds00.ru/00ZT28DNQ

59

60

[Ipumenenue dpocdopa u ero
coenuHeHuil. ocpopHbie
ynoOpeHust

[TpakTuyeckas pabora Ne 6.
Pemienue skcrnepuMeHTaIbHBIX

https://m.eds00.ru/99E3JYYTM

https://m.edso0.ru/97LCBYXY2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3agad 1o Teme "A3oT u dochop u
HUX coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Oxkcun yranepona(ll), oxcun

62 yraepoaa(lV), yronpHast Kuciora https://m.edso0.ru/6DLNT13TE
u e€ conu

63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB https://m.edso0.ru/PQWKCINJIX
Kpemnuii: HaxoxaeHue B

64 ~ UIPUPOAC, CMIOCODRI MOMYIeHI, https://m.edso0.ru/R7FY3Y3BW
busznuecKkrue 1 XuMHUYEeCKHe
CBOMCTBa

65 Ot kpemiis(1V), kpewriepas https://m.eds00.ru/NTQOS329K
KHMCIIOTa, CUJINKAThI
[IpuMeHeHne KpeMHUS U ero

66 coeaquaeHnii. CTEKII0, €eTo https://m.edso0.ru/IXJ00600T
MOJIy4Y€HUE, BU/IbI CTEKIIA

67 Pelrenure 3ana4 pa3sinnyHbIX TUIIOB https://m.eds00.ru/S5319XD1S

68 CHCTeilaTmaum 1 06odmenne https://m.edso00.ru/QCSGMOTFS
3HaHui o teme "Hemeramibr"

69 Kowrponwiias pabora no reme https://m.edsoo.ru/\VPSTFCAFI
"Hemerannsr"
AHanu3 pe3yabTaToB

70 KOHTPOJIbHON pabOThl, KOPPEKLIUs https://m.edsoo.ru/LAOAONSJ7
o1IOoK

71 [TonoxxeHne MeTaJIIOB B https://m.edsoo.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

IIepuonnueckoi cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

OO6mue dpuznyecKkrue CBOMCTBa
MeTauioB. [IpuMeHeHne MeTauioB
B OBITY U TEXHUKE

https://m.edso0.ru/ACNOR6AKW

73

74

Crnnasel MetaiioB. Koppo3zus
METaIoB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.eds00.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

DNEeKTPOXUMUYECCKUN P
HarnpspKkeHui MetauioB. O0mue
CHOCOOBI MOTYyYEHUSI METAIOB

https://m.edsoo.ru/SWJLF3YLW

76

77

78

OOmas xapakTepuCcTHKa METAIOB
|A-rpynnsl [leprogunueckoit
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB.
Harpuii u xanuii: nony4enue,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEILECTB U UX COCIUHEHUI

OO6m1ast XxapakTepruCTUKa METAIIJIOB
[HA-rpynmst [lepuoauueckoii
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
Marunuii 1 Kanplui: IOIy4YEHUE,
¢busnyeckre 1 XUMHUYECKHE
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BEIIECTB U UX COCIUHECHNN

JKEcTkoCTh BOABI U CIOCOOEI €6

https://m.edsoo.ru/W4VWNSJ5E

https://m.eds00.ru/Q4YBTZ3RY

https://m.eds00.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

YCTpaHECHUS

79

80

81

AJIFOMUHMI: TTOJTy4YEHHE,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUSA,
UX IPUMEHEHUE

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/OZHBSIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edso00.ru/ZCTJX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemrenue skciepuMeHTAIbHBIX
3aJ1a4 110 TeMe "MeTtauibl
[JIaBHBIX nToArpymnm"

https://m.edso0.ru/ZR9H28T3K

83

OOm1ast XxapaKTEpUCTHKA METAJIOB
no6ouHbIX oarpymm (b-rpyrmm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

85

86

dusnueckue 1 XUMHIECKUE
CBOMCTBA XpOMa U €ro
COCI[I/IHGHI/II;'I, HUX IPUMCHCHUC

Baxkueiinue coequHEeHUS
Maprasua. [lepmanranar kanus,
€ro OKMCIIUTEIbHBIE CBOMCTBA

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CILJIaBOB XKeJe3a

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPEX8X4

https://m.edso0.ru/71YSMIGSD

87

duznyeckre 1 XUMHUUECKHE

https://m.edso0.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOICTBA M€Y U € COCAUHCHUH,
WX IPUMCHEHHUE

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €r0
COEAMHEHUH, UX IPUMEHEHHUE.
I'mapOKCOKOMILIEKCHI INHKA

https://m.edso0.ru/O4C50Q0KBEJ]

89

90

[TpakTrueckas padota Ne 8.
Pemenne skciepuMeHTAIBHBIX
3aj1a4 1o reme "Mertasuibl
moOOYHBIX moArpym"

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O000111eH1E U CUCTEMATHU3ALIS
M3YYEHHOT'0 MaTepuaia o TemMe
"MeTtauipr"

https://m.edsoo0.ru/NHKRDJUTS

92

93

94

95

KonTponbhas padota no teme
"Metanibt"

AHanu3 pe3yiabTaToB
KOHTPOJIBHON pabOTHI, KOPPEKITHS
OILITNOOK

Pone xumuu B odecrieueHun
YCTOWYMBOIO Pa3BUTHUS
yeyoBedecTBa. [loHsTHe o
Hay4HbIX METOJIaX UCCIIEI0BAHUS
BEIIECTB

HayuHble IpUHIMIIBI OpraHU3aINH
XMMHUYECKOTO IIPOU3BOICTBA.
[TpomblnIeHHBIE CITOCOObI
MIOJIyYEHUS] BaKHENIIINX BEILIECTB

https://m.edsoo.ru/4Z62V30B1

https://m.edsoo.ru/KGZODOKTT

https://m.edso00.ru/SSTSRWKS8

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIllel CpeIbl U €ro
MIOCJIEICTBHS

https://m.edsoo.ru/HFEYWAQ1VW

97

98

99

XuUMHS U 30pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpencTBa
Xumus nuiy. Poiis XuMuu B
oOecIieueHn NUIIEBOI
0e30IMacHOCTH

Kocmernueckue u mapdromMepHbie
cpenctBa. beiToBass XxuMus

https://m.edso0.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

XuMHs B CTPOUTEIIBCTBE.
Baxneiimme cTtpouTeNbHbIE U
KOHCTPYKLIMOHHBIE MaTepUaJIbl

https://m.edso0.ru/5SFX2N2T3J

101

102

XUMUS B CEJILCKOM XO35AMCTBE.
Oprannueckue 1 MUHEPAJIbHbBIC
ynobpenus

Cucremaruzanys 1 00001eHue
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHH 3JEMEHT, aTOM, H30TOIIB,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHCIICHHS,
XUMHYECKasi CBs3b (G- M T-CBs3b, KPATHBIC CBS3U), THOPUIU3ALIUS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUS, PaCTBOPHI
(MCTHHHBIE, TUCIIEPCHBIC CHCTEMBbI), KPHCTAJUIOTHAPATHI, YIIEPOIHBIH
cKkeneT, (YHKIMOHANbHAs TpyIIa, paauKall, HU30MEphl, CTPYKTypHas
¢dbopmyna,  uzoMepus  (CTpyKTypHas,  TreoMeTpuyeckas  (Luc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKUH psill, TOMOJIOTH, YTJICBOIOPOIHI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (yriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie, OK30- H
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANIEKTPOIUTHYECKAsT TUCCOIMAINS, CTEIIEHb JUCCOIUAINH, OKUCIUTENb,
BOCCTAHOBHTENIb, DJEKTPOJIU3, CKOPOCTh XUMHUYECKOW PEaKInH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopust 3ME€KTPOTUTHUECKON THCCOIMAIINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
IIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHaka, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XAapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUMKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HAaMMCHOBAHHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TCOpGTH‘{eCKOﬁ u HpHKJ’IZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCIICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanH3aTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXAEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKUX 371eMEeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J[.1.
MeHieneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIOJIb3Ys IOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEaKUUU UIAYT JO KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH MW THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOUIMMU

JKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (DEHOIIBI, AJIbJETUIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MpoaAyKTa pCakuuu, €CiaInu OJHO
N3 UCXOJHBIX BCHICCTB NaHO B BUAC pacTBOpaA C OHpCﬂCHéHHOﬁ MacCOBOM

J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MacCOBOM MM O0BEMHOM J10JTH, BBIXO/1a MMPOIYKTA PEAKIINH

10.3

TEII0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUM BEUIECTB U IS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IMPUHITUSA

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEJIM HCCIIEIOBAHUS; TIPEICTABIATH B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHAJTU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaIH, ceTh IHTepHeT n
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U HCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TOKa3aTelsd MpenesIbHOU
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aToMa. PacmpenencHue
AJIGKTPOHOB I10 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUUCCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXAEHHOE COCTOSIHUSI aTOMOB. OJEKTPOHHAas

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAJUTMYECKAsl, BOJIOPOIHAS)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKysIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON peréTKI

XuMu4decKas pcaKnus. Knaccmbnxaunﬂ XUMHNYCCKHUX peaKquI B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas aucconuanus. CunpHble W cinadbie diekTposnThl. Cpena
BOJHBIX pPAaCTBOPOB BEILECTB: KHCIas, HEUTpaibHas, IienouHas. CTeneHb
IHACCOIManUK. Peakyyu HOHHOTO 0OMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pactBopa

CrniocoOsI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PCaKIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM PH. MeToapl AIeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHHNH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICIKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOCHUSI OpPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YrinepoaHblil CKEIET OPraHU4EeCKOH MOJIEKYJIBI.
KpaTtHOoCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u nzomepsl

3.2

[lonsiTne o  QyHkumoHanbHOM  rpymme.  OpueHTaluuoHHbIE  3(PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX Hpe,HCTaBI/ITeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIA MEXaHU3MbI pCaKknuu. Ilonsatue o

Hykieopuse u snexrpoduiie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. l[lukmoankanel. Cnenmuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, TUIApATAllMsi), TOPEHUS, OKUCICHUS U
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OPAaTOPHBIE CIIOCOOBI  MOYyYEHUS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUYECKHE CBOMCTBA QIKAJUEHOB: pPEaKUUHU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupona. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C HaTpUeM KakK CIOCO0  YCTaHOBJIEHUS  HaJIM4uUsd
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKONb W TIIMLUEPUH KaK IPEICTAaBUTENN IPENEIbHBIX MHOTOaTOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHBIC PEaKIMM Ha KapOOHWIIbHYIO TPyMImy (peakiusi «cepeOpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenaenbHBIX
QNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

KapOoHoBble KHCIIOTBI. XMMHUYECKHE CBONCTBA MPEEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, albJACTUIOB. BpIciue mpeneinbHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WM OMBUICHHE, XUPOB Kak CHoco0
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIOKO3bl: pEAKIMH C Yy4YaCTHEM CIUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYNII M MOJIOUYHOKHCTOe OposkeHue. [IprMeHeHHe TIoKo3bI, €€
3HAYEHHUE B KU3ZHEICATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MaubTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W LeIUIono3bl. (DU3MYECKHME CBOMCTBA Kpaxmana H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMATUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lodyyeHue aMHUHOB aJKWIMPOBAaHMEM aMMHaka U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATYypallks, KauyeCTBEHHbIE (LIBETHBIE) peaKLUu

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeuHeHui. Perenne sxcrnepuMeHTalbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna OGe3zomacHOl paboOTBl C €IKUMH,

TOprOYMMU U TOKCUYHBIMU BCIICCTBAMH, CPCIACTBAMU OBITOBOI XUMHUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XWUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MoUBbl, arMocdepsl, (GIopbl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobirema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHX




BEIIECTB (HAa NMpHMEpe MPOU3BOJACTBA aMMHUaKa, CEpHOW KUCIOTHI). YEpHas u
uBerHas  Meraunyprus.  Crekiio M CWIMKAarHas  [POMBIIUIEHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
) Tunel pacy€THBIX 33184
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIICHHH ra30B IPU XUMHUECKUAX PEAKITHIX
5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOYKTOB PEAKIUH, €CITN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM 70K BBIXOJIA TIPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6 0aHO U3 BelIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOM 10J1€i
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM HOHITHI «MacCcOBast 10JIs1», «MOJISIpHAs
' KOHIIEHTPALUs», «PACTBOPUMOCTb)
Haxoxaenne MonekymnsipHON (GopMyITbl OpraHUYECKOTO BEIIECTBA 10 €T
5.8  IOTHOCTH M MacCOBBIM JOJISAM 3JIEMEHTOB, BXOIALIMX B €10 COCTAB, WU 10

MIPOYKTaM CTOPaHHUS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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