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COJEPXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUHU, MNPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUAM3ALMHM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs aTOMHBIX OpOHUTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. [loHsTe o CcBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMSI
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble (GOpMyNbl pa3dU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenerHas. M3omepus. Bunabl wn30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3PPEeKThI).

[IpeacraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHsTtue o
bynkunoHansHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIbHBIE METOJbBl HM3YyYEHHUS BEUIECTB W HMX IPEBPALLICHMIA:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HATrPEBAHUHU
(mnaBieHue, OOYTIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKYI
OpTraHUYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil paj ankaHoB, o0mias popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmdeckne CBOHCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUMHM 3aMEUICHUS, W30MEPHU3aLNH,
JNETUIPUPOBaHUS, LUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencraBnenne o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOEHMSI M XMMHMYECKHX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LHUKJIOTeKCaH) LUKIOAIKaHOB. CrocoObl MOIy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosioruaeckuil psii aakeHoB, obOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ —AIKEHOB, Sp*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, o- U m-CBA3U. CTpyKTypHas U
reoMerpudeckas (nuc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3H, MOJUMMEpHU3alnd U OkucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs] U IPUMEHEHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHHSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMPSKEHHBIX JUEHOB. CrocOOBI MOJTyYeHUsl U MPUMEHEHHUE aJIKaJUeHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, Sp-
ruOpuan3annsi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XUMHYECKME  CBOWCTBA:  pEaKUMM  NPUCOCIUWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIluu Ha TPOHHYIO CB3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psij apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeLIeHHs B OCH30JbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklud MNPUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBmeHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpe aJKWIbHBIX pPATUKaJIOB, KapOOKCUIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrnocoObl NOJTy4YeHUs U
PUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yronas u mpoayKThl ero nepepadotku. CrocoObl nepepaboTku HEDTH:
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NEPErOHKa, KPEKUHI (TEPMUYECKHM, KaTaTUTUYECKHUM), PUPOPMUHI, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyecKas CBA3b MEXAY PA3ITMYHBIMU KIIACCAMHU YTIIEBOAOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOIpyNy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOr€HIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyn. B3anMoaeicTBue NHUrajaoreHajakaHOB C MarHUEM U IIMHKOM.
[lonsaTne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIEBOJOPOAOB (PaCTBOPUMOCTH), KAU€CTBEHHBIX
peakuuii YIrieBOJOpPOJOB Pa3IMYHBIX KJIacCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapy)KeHUE
yriaepoja MU BOJIOPOJAa B OPraHUMYECKUX BEIIECTBAX, IMOJYYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoyuekuusmMu «Hepts» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YIIE€BOAOPOI0OB U TFaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoacoaepxaiue oprannyeckue COeAUHEHMS.

[TpenensHble OomHOATOMHBIE COUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHoJIa W H3TaHona). l'oMonoruueckud pdana, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa © kinaccupukauus. Dusmyeckue cBoOWCTBAa  MpeEIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOopoaHbIE CBS3M MEXAY MOJIEKYJIaMHU CIHUPTOB.
XHAMHMYECKME CBOMCTBA: pEAaKIMM 3aMEIICHUs, JErUApaTalyd, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIAa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEpuH. Puznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs peaKUuss Ha MHOTOATOMHBIE
cnuptel. [IpencraBienre o MexaHU3Me pPEAKIMM HYKICO(DUIBLHOTO 3aMeEIICHHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOTO2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO siapa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
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cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHosl. TOKCHYHOCTH (peHona.
CrnocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUECKHE CBOWMCTBA AallbJIETHAOB M
KETOHOB.  XUMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuU
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTHUbI.
CrocoObI IOTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OHOOCHOBHBIE MPEETbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nuecKkrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoOOpOJHBIE CBS3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIMU, PEaKIUU C Y4aCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCJIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJIbMUTHUHOBAS, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI TOJTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonoruueckuit psn, oOmias dopmyna, U30MEpHUs U
HOMEHKJIaTypa. DPuU3nYeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHM3 B KHUCIOH M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, Gpu3NUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOIIH3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HEMpPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukainus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne30Kcupr003a. OU3NYEeCKUe CBOMCTBA M HaxOXKjJAeHUE B Ipupoje. PoTocuHTE3.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumenenue. [lomucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmania, TJIMKOTeHa U
eJToo3bl.  PU3NYECKHE CBOWCTBA KpaxMaja M LEJUIIOJNO03bl. XUMHUUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUsd C MOJAOM. XHUMHUYECKHUE
CBOMCTBA IEJUIIONIO3bI: TUIAPOJIN3, TONyuyeHne 3GUpOB 1eiuTo03bl. [loHsTue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IMpeBpallCHUIl:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIMPTA B aNbJETH] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAYECTBEHHBIE PEAKIHMH Ha aibAeruipl (C TUAPOKCHIAOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
ruapokcugom Mmeau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIIEHHE SKCIEPUMEHTAIBHBIX 3a/1a4 1o teMam «ChnupTel u
denomns», «Kapbonossie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaniue OpraHu4yecKue CoeAHHEHM.

AMUHBI — OpraHUYecKue NMpou3BojHbIe amMmmuaka. Kiaccudukanus aMHHOB:
anu(paTUYecKue M apoOMaTHYECKHE; IEPBHYHBIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenne moJiekysa, odumas (opmyia, U30MepHUsi, HOMEHKIATypa U (PU3HYECKUE
CBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPy aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsT U TNpuUMEeHeHHe anudaTudyeckux amMuHoB. [lonmydyeHue aHuiIMHA U3
HUTPOOEH3071a.

AmuHokucIOTEl. HoMeHknaTypa u nzomepus. OTAEIbHbIE PEACTABUTENH O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @DU3WYecKue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMHUHOKHUCJIOT Kak aM(OTEpHbIX  OpraHUYECKHX
COCMHEHMM, peakuusi MOJUKOHACHCAlUU, OOpa3oBaHHE TMENTUIHOW CBSI3H.
buonornyeckoe 3HayeHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHasi, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M WX IPEBPAILCHHIA:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSASI MOJIEKYJIsIpHas



macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJHCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTepePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DI1IacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEeUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3iaraeMple TIOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE ¢ 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7auy 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxaenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKIEHUE
MOJIEKYJISIpHON (OpMYJIbI OPraHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOTYKTOB
peakiuu W/WIUM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENeNIEeHuEe JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUHM B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSITUWA, TaK U TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO01mume ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaiys, HaOIIOICHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3WYECKUE BEJIUYUHBI, C€IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kjerka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, IbIXaHUE, OCEJKH, YIJIEBOABI, JKHUPBI, HYKICHHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIE HCKOTIaeMBbIE, TOTUIHNBO.

TexHonmoTHs: TNHIIEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKU anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM — OpPOUTAIISAM.
DnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, DJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM UM M[epuoAaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHYecKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJECHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonopongHas CBA3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:



MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsi KOHLEHTpalus. HacelllieHHbIEe U
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATILHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHuvecKou
XUMHUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPALICHUS
HHEPrUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKOHN peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peaKIuu. XUuMHUYeckoe paBHoBecue. KoHncranra
XUMHUYECKOTO paBHOBecHUs. (DakTOphI, BIHSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CulbHbIE U cla0ble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHbp  OKUCIIEHHS.
OxkucnauTenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.
BaxnHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCIEPUMEHTAJIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
pa3lIoKEHNE TNEPOKCUIA BOIOPOJAa B IPUCYTCTBHM KaTalIM3aTopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeielieHue
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUA PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpEe KHUCIIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckne W XUMUYECKHUE CBOMCTBA: PEAKIIMH C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEINbHBIE CBOMCTBA. ['mapuiasbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoidydyeHus, (U3NYEeCKue H
XUMHYECKUE CBOWCTBA. ['asioreHoBOAOpOABl. BaxHelime KUCIOpOACOAEpIKaIIne



COeJIMHEHHUs rajoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoga. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBouctBa. CepoBogopon, cyibpuasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHN.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI ¥ UX cojii. OCOOEHHOCTH CBOMCTB a30THOM Kucao0ThL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THBIE yI0OpEHHUS.

®docdop. Haxoxnenuve B mpupoje, CrHOcoObl MONMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B IpUpoje. AJUIOTPOIHbIE  MOIU(PUKALINY.
du3nyeckue W XHUMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCThIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVMHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandecKkol CUCTEME XMMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CriaBel METANIIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HampsokeHuid  MeTawioB.  OOmme  crocoOsbl
NOJIyYeHUS METaJJIOB: THIPOMETAILTYpPIus, NUPOMETAILTYPTHUs,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: monydeHue, ¢GU3MYECKUE U
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

O6mast xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maramii W KaJblWi: TOJNy4eHHE, (U3HYECKUE U
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XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECIAMHEHUH.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4eHue, GU3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoOTepHBIE CBOICTBa OKCHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX moarpynn  (b-rpymnm)
[leprognyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTENIbHBIE CBOWCTBA. [lonyueHnne u npumMeHeHne xpoma.

dusnyeckne M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COEAUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xeme3a
U €ro CILIaBOB.

duznyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNMN.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
UHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yyeHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOZE, M3Yy4YEHHE KOJUIEKIMA «MeTtaiuibl M CIUIaBbD), B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THIPOKCHUIOB ATIOMUHUS M ILMHKA C
pacTBOpaMH KHUCIIOT U IIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«MeTaibl TIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsatue
O Hay4YHbIX METOAaxX I[O3HAHUSI M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHIKNBI OpraHU3alui XUMHYECKOTO IPOU3BOACTBA. [IpoMbllieHHbBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAKOWIEH CpeNbl U €ro MOCIEICTBUS.
Poinb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.
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Xumuss MW 3I0pOBbE UelloBeKka. JlekapcTBeHHble cpexacTBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xxumuu B
o0ecreueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XHWMHUU B TOBCEAHEBHOM
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpamMHuKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJIHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOJYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEHUH oOmed
HEOpPraHU4eCcKorW XuMuU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTIACIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KJacCU(PUKalUs, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

dusnka: Marepus, MHUKPOMHp, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HACAJbHBIN Ta3,
bu3nYecKue BeIMYHUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTabOIN3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,

PECYPCHI.
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TexHonorus: XUMUYeCKas INPOMBINIJICHHOCTh, MCTAJLIYpIrus, CTPOUTCIbHLIC
MaTCpUalhbl, CEJIBbCKOXO3SIMCTBEHHOE IIPONU3BOACTBO, IMHUIICBAA IMPOMBIINIJICHHOCTD,
q)apMaHCBTI/IIIGCKaH IMIPOMBIIIJIICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX
nperaaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.
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I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIIETI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o0mero 0oOpa3oBaHMs BBIJIEICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH HAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd M HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh 1IN U CTPOUTH
KU3HEHHBIC TIUIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
c(OpPMUPOBAHHOCTh OTBITA TIO3HABATEIPHOM W TPAKTUYECKON IEATEIBHOCTH
O0Oy4JaronMxcs B MPOLECCE peATU3aMKU 00pa30BaTENbHON AEATENHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMSI MpeAMeTa «XHUMHS» OTpa)xaroT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TIPAKTUYECKOM JEeATEIbHOCTH
oOyyJarommxcsi B MPOIECce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaKaaHCKOr0 BOCIIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00SI3aHHOCTEM,
YBa)XKEHHUS K 3aKOHY U MPAaBONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUJIaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH IMPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATEJBHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHM3E Pa3INIHBIX BUJIOB YICOHOH eATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPUIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPpyZAa YYEHBIX U PAKTUKOB;
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WHTEpeca M T[03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 30POBBIO;

cOOIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIpaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTebCKOM
JEATCIbBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1a4y
COI[MAILHOM HAMPaBJICEHHOCTH (B paMKax CBOETO KJIacca, IITIKOJIbI);

WHTEpeca K MPaKTUUEeCKOMY U3YUYEeHHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYaJIbHOW TpPAaCKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIECO00PA3HOT0 OTHOIIEHUSI K TMPUPOJIE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HHU HA 3EMIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;
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OCO3HAHUS HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHUs BOIIPOCOB PallMOHAIIBHOTO MPUPOJOTNIOJIb30BAHHS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEI OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBlieHus] 00 OKpPYKaroIIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJIeM COXpaHEHUS
MPUPOJITHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOMH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUATbLHON KYJIbTYPbl, B PEIICHUH TJIO0ATHHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENTHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU KaXKJI0ro djieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlydyaeMble 3HAHUS JIJIsl aHAlM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIoOIIEero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0OOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH TOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax npodeccruoHaaIbHOM
JEATEeIIbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHUs BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIC) OOIICHAYyYHbIE MOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHKY METOJOB IO3HAHMA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIUsl, SIBICHUE,
MPOILECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

YHHUBEpCaJbHble yueOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICUCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHSA

1) 6a30BbIe JJOrMUYecKHUe AeiiCTBUSA:

CaMOCTOATENFHO  (OopMyJIHpOBaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh IMPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapPaKTEPHbIE NMPU3HAKKU TOHSATUW U YCTAHABIMBATh MX B3aWMOCBS3b,
WCITIOJIb30BaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUM JId KJIAacCU(PUKAIIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAHABIIUBAaTh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKWE PACCYXXJEeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
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3HaK (CUMBOJI) DJEMEHTa, XHUMHYecKas (OopMyJia, YpaBHEHHE XUMHYECKON
peakuuu — MpU pEHIeHUH YYEOHBIX IO3HABATENbHBIX M IPAKTHUYECKUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEILIECTB U XUMUYECKUX
peakuuii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
npolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIEHHS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoOBaTh MH(OPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orOope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBIIOJHEHHMS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMHUYECKOM HMHpopManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJIIHOCTH.
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KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NelCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIaeMOH TEMBI B X0/ TUAIOTA W/WJIH
JUCKYCCHH, BHICKA3bIBATh HJIeH, OPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEH pe3ylbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TTPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO HUCCIEAOBAHUIO CBOMCTB
M3ydaeMbIX BEIIECTB, peaau3allii yIeOHOTo MPOeKTa, U (DOPMYITHPOBATH BHIBOJIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHMS TO3UIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOATENbHO IUJIAHUPOBATh W OCYILIECTBISATH CBOI I103HABATEIbHYIO
NeATEIbHOCTh, Ompenesnsis €€ Lead M 33Jauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii ajiroput™m JACHCTBUN MpuU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENI0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 MX pemeHuss ¢ y4€TOM TMOJyYeHHUs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOILICHKH.

HPEAMETHBIE PE3YJIbTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpPa30BaHUIO 3HAHUM, BUBI ESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe 1O XHMHHM HPEIMETHBIE pPE3yJIbTaThl MPEACTABIECHBI 10 ToJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ poiHu B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON 1
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
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HOBBIX MCTOYHHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYyJIbTYpHI
YeJl0OBEKa, a TakKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oylouka aroma, S-, p-, d-aToOMHbIE OpOWUTaIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKENET, PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opMmyibl (pa3BEPHYTHIE, COKpalll€HHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUN pANl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIllMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHHs; TEOPUHU, 3aKOHBI
(nepuonuueckuii 3akoH /. . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEBpalIEHUS BHEPrUM NP XUMUYECKUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI PUYUHHOCTHA U CUCTEMHOCTH XMMHUUYECKHX SIBIICHUM; MPEACTABICHUS
O MEXaHU3Max XWMHYECKHMX pEaKIui, TEPMOJMHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAy4YHBIX  [PUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpEPAOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPIaHMYECKUX COCANHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUH  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakluuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;
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W3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEUIECTB JJIs WIUTOCTPALIUH
X XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH: YyCTaHABJIMBATh MPUHAIC)KHOCTh H3yUYCHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynme COeAWHEHWH, JaBaTh WM Ha3BaHHWS 10 CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIC Ha3BaHWS JJIA OTACIBHBIX
MPEJACTABUTEIIE OPraHMYECKUX BEIIECTB (ITUJICH, alleTHUIICH, TOIYOJ, TJIHIEPHUH,
ATWICHTINKONb, (eHOoN, (GOpMaIbIETHl, aleTaabIeTH], aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsI KUCIIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
[JIMIAH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHEC);

chOpPMHUPOBAHHOCTh YMEHHUS OINPEICIATh BHUJ XHMHUYECKOH CBS3M B
OpTraHUYECKUX COCAUHCHUSIX (KOBAJICHTHAsT W HOHHAs CBSA3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATH IIOJIOKEHUS TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa s 00BbICHEHUST 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJKaJUEHOB,
aJKUHOB, apOMaTHYECKHUX YIJIEBOJIOPOAOB, CIUPTOB, aJIbJACTHIAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOXKHBIX Y(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHYECKMX PpEaKIUid C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBS3H (O- M T-CBSI3H), B3AMMHOTO BIIUSTHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTJIEBOIOPOTHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKH MU
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
MeTOJax MO3HAaHWUS — HAOJIOACHUN, U3MEPEHUH, MOJICIMPOBAHUH, SKCIIEPUMCHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIC orieparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
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CUCTEMATU3ALMIO, BBISIBJICHUE NPUYMHHO-CIECICTBEHHBIX CBS3€H — JUIA U3Y4YEHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIUN;

Cc(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOM XUMHH JJs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHUU: TMPOBOJUTH pPACU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMA C MCHOJB30BaHUEM (DU3HUECKUX
BeIMuMH (Macca, 0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUID XUMUYECKON
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHII: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOM C MepepaboTKON
BEILECTB, HCIOJb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUMN
po0JIeEM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCHEpUMEHT (TMOJydyeHHEe M U3yYE€HHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/lady 10 pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUyHONU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAITU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPAaBUJIa IKOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJIOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKAOIIEH
MIPUPOJHOM CPEIIbl U JOCTHIKEHUSA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOUICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OPMAIIMU B PA3IMYHBIX UCTOUHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(DOpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.
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11 KJJACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUWA NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHUalIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAlMOHAIBHOIO MPHUPOAOIOIb30BaHUSA, B
bopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIAraloIIe IOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JIEKTPOHHAs: 000JI04Ka aToMa, S-, p-, d-aTOMHbBIE OpOUTANIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alsl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON pEaKIMK, CKOPOCTh XMMUYECKON peaklni, XMMHUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHs BJIEKTPOJIUTHUYECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IPEBPAILCHUs] SHEPTUU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
IIPEICTABICHUS] O CTPOECHHUM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM  yYpOBHSX; MPEJCTAaBICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX  3aKOHOMEPHOCTSIX  MX
POTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JIHUCIIEPCHBIX CUCTEMAX;
(akTONIOTUYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U OE€30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;
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C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPHU3HAKU IHOHSTHM,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JJIS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAsl, METaJUIMYeCcKas, BOJOPOAHAsS), THUI KPHUCTAUIMYECKON pEmETKA
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccu(uUUUpOBaTh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa u
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPAaTh OCHOBAHMS U KPUTEPHH I KilacCU(PUKauuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOJUUECKOTO 3akoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPHUOIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHONB3Ys  TMOHATHSA
«QHEPTreTUYECKUE YPOBHW», «IHEPIETUUYECKHUE IOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpymnnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
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COKPAaIllEHHBIX  MOHHBIX  YPAaBHEHWH;  pEaKkUMi  TUAPOJIM3A;  PEAKIUH
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHUPOBAHHOCT, YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW PEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yYMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JIeXKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOmue HaydyHbIE TPUHIMNBI XUMHYECKUX TPOU3BOJCTB; IE€JIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MNpUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHWS XHMHUYECKUX SIBIICHHUM, HWMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATILHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEUIECTBA MM 00BbEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OmpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAaHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKinu,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O0 COCTaBa HEOPTraHMYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue»y u  «Hemeramisy) ¢
COOJII0JIEHMEM TpaBUil 0€30MacHOr0 OOpalleHHs C BEUIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCJIECNOBAaHUS, TMPEICTABIATH B
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paznuuHoOi ¢dopme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABHIIA MOJIb30BAHUS XUMHUYECKOM
mocyIol M 1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, H3KOJIOTHYECKH I1e71ecCO00pa3HOro TMOBEACHUS B OBITY U TPYIOBOM
JIESITEILHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOIHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TTOUCK
XUMHUYECKOW nH(OpMaLMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOECHUS OPraHUYECKUX COeUHEHU A. M 8 bubmmorexa [TOK
' P p A T https://m.edso00.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yraesoaopoasl
1 [IpenenbHble yrieBogOpOAbI — AJIKAHBI, 5 bubnnoreka [JOK
’ LIMKJIOQJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aaIKEeHbI, 14 | bu6mmoreka [IOK
’ AJIKAJIMCHEI, AJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 A 8
POMATIHIHECKIE YIIEROIOPOEI (apettei) https:/m.edso0.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnuoreka [IOK
' nepepaboTka https://m.edsoo.ru/d69df650
bubmuorexa [JOK
2. r 4 1
> ATOTCHIIPOMSBOIHLIE YTICBOAOPONOB https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. ®enon 11 1 bubnmoreka [JOK
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https://m.eds00.ru/d69df650

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK

3.2 keToHbl. KapOoHoBbie KUCTOTHI. ClI0KHBIE 21 hitps://m.cdsoo.ru/d69di650
s¢upsl. XKupsr
bu6mmoreka [IOK
33 YTIeBOMEI ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiiye opranudeckue coeMHeHUus
bubmuorexa [JOK
4.1 AmuHLl. AMHHOKHUCIIOTEL. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJieKy/JIsIpHbIE COeIMNHEHUS
5.1 BricokoMoneKyIsIpHBIE COeTUHCHUS 6 bubnnorexa [IOK
' YEP A https:/m.eds00.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KosnuecTBo yacos DJIEKTPOHHbBIE
HanmeHoBaHMe pa3ae/ioB U TeM
Ne ni/n Kontposbubie Ilpaktnueckne  (uuppoBbie)
NPOrpamMMbl Bcero
padoThI pa6oTnI o0pasoBare/IbHbIE
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
bubnuoreka [IOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubnnorexa [JOK
) BCILICCTB https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
1.3 X 1 1 3
MMIHECKHC peakiit ? https://m.edsoo.ru/2dd5724
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnunorexa LIOK
2.1 H 1 1
CMCTAILIRT 3 3 https://m.edsoo.ru/2dd5724
bu6nunorexa LIOK
2.2 M 2 1 2
CTaJIbI 3 https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Pazgea 3. Xumus u :Ku3Hb
31 Merto/ibl TO3HAHUS B XUMHUHU. XUMHS U 6 bubmuoreka [{OK
’ JKUA3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 4 8
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC

Ne ypoka  Tema ypoka KounvecTBO yacoB

| [TpenMeT 1 3HaU€HHE OPraHUYECKON XUMUH, NPEACTABICHIE O MHOT000Opa3uu OpraHMuecKUX |
COCIMHEHUN

) DJIEKTPOHHOE CTPOEHHUE aToMa Yriiepoia (OCHOBHOE U BO30OYXAEHHOE COCTOsIHUSA). BanenTHbie |
BO3MOKHOCTH aTOMa yriiepoia

3 XuMu4deckasi CBA3b B OpraHUYeCKUX COCAMHEHUIX. MeXxaHn3Mbl 00pa30BaHuUsl KOBAJIGHTHOM CBSI3H, |
CIocoObl pa3phiBa CBsI3EH

4 Teopus cTpoeHust opraHuveckux coenquuenud A. M. bytiieposa 1

5 Bunbr m3oMepun: CTpyKTypHasi, MPOCTPAHCTBEHHASI. DIIEKTPOHHBIE (D (PEKTH B MOJIEKYIIax |
OPraHUYECKUX COCTUHEHUIN

6 [IpencraBienue o knaccudukanuu u cuctemarnueckas Homenkinarypa (IUPAC) oprannyeckux |
BEIIECTB
Knaccudukanus peakiuii B OpraHn4eckoi XUMHH 1
Cucremarusanus 1 0000IIeHNe 3HAHUH 10 TEME 1

9 AJKaHbI: TOMOJIOTHYECKHA psifl, o0mas ¢popMyna, HOMEHKIATypa U U30MEPHs], IEKTPOHHOE U |
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII

10 PuU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB 1

11 Haxoxnaenne ankanoB B mpupoje. CrocoObl MOTydeHHs U TPUMEHEHHE aJKaHOB 1

12 [{uxnoankansl: obmas Gopmysa, HOMEHKIATypa U U30MEpHsl, OCOOEHHOCTH CTPOSHHUS U XUMUYECKUX |
CBOICTB, CITIOCOOBI OJTyYEHUSI U IPUMEHEHUE
Pemenne pacu€THBIX 337124 Ha ONIPeIeNICHUE MOJICKYIISIPHON (DOPMYJITBI OPTAaHMYECKOTO BEIIECTBA IO

13 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIINX B €ro cocTaB. CuctemaTu3anus 1 00001eHne 1
3HAHUU 1O TeME

14 AJKEHBI: TOMOJIOTHYECKHH psifl, 001as popmMyna, HOMEHKIATYpa, IEKTPOHHOE U MPOCTPAHCTBEHHOE 1
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cTpoeHune Mosekya. CTpyKTypHasi ¥ LIHUC-TPaHC-U30MEPHsI aJIKEHOB

15 ®dusnyecKkue 1 XUMHYECKUE CBOMCTBA aJIKeHOB. IIpaBuino MapkoBHMKOBa 1
16 CriocoObI MoTy4YeHus: ¥ IPUMEHEHNE aJTKEHOB 1
17 [Tpaktrueckas padota Ne 1 o teme "IlonydyeHue 3TriIeHa U U3yYEHUE €TI0 CBOMCTB" 1
18 Pemenue pacuéTHBIX 33729 Ha ONPEICTICHUE MOJICKYISIPHON (DOPMYITBI OPTraHUYECKOTO BEIIEeCTBA 1
19 AJKagueHsl: COnpsKEHHbIE, U30JUPOBAaHHBIE, KyMYyIUpoBaHHbIE. OCOOEHHOCTHU AJIEKTPOHHOTO |
CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUECHOB 1
21 CniocoOblI Moy4eHus U IpUMEHEHUE alIKaIueHOB 1
” AJKWHBI: TOMOJIOTUYECKHA psill, 001mas popmyiia, HOMEHKIIATYpa, JJIEKTPOHHOE M TPOCTPAHCTBEHHOE |
CTPOCHHUE MOJIEKYII, PU3NIECKHE CBOHCTBA
23 XHUMHYECKUE CBOMCTBA aJIKUHOB 1
24 KauecTBeHHbIe peakliui Ha TPOMHYIO CBSI3b 1
25 CrniocoObl Mosty4eHus U NpUMEHEHUE alIKUHOB 1
26 Pemienue 3amau: pacu€Tsl 0 YpaBHEHUIO XMMUYECKOW peaKInu 1
27 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME 1
)3 ApeHbBI: TOMOJIOTUYECKUH psiJl, 0011ast popmyrna, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE |
CTPOEHUE MOJIEKYJI OEH30I1a U TOJIyos1a, UX (PU3NYEeCKHUe CBONCTBA
29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIINN 3aAMEILIECHUS 1
30 XUMHUYECKUE CBOMCTBA apEHOB: pEaKIMK IPUCOETUHEHHUS, OKUCIICHHE TOMOJIOTOB OeH30J1a 1
31 Oco0eHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA 1
32 Pemenune pacuéTHbIX 33724 Ha ONpeIeTICHIE MOJIEKYISIPHON (hOPMYIIBI OPTaHUYECKOTO BEIIeCTBA 1
33 CrniocoOblI MostydeHus U NpUMEHEHUE apeHOB 1
34 I'eneTndeckas CBA3b MEXIYy Pa3INYHBIMU KJacCaMy yIJI€BOJOPOIOB 1
35 Pacu€tpl o ypaBHEHUAM XUMHUECKUX peakiuid. CuctemaTu3aius 1 0000IIeHne 3HaHU# 0 TeMe 1
36 [Tpuponnsriii raz. [lomyTHble HeQTAHBIE Ta3bl 1
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37 KameHHbI# yroib U IPOIyKThI €T0 epepadoTKH 1
38 Hedtb u ciocobs! e€ nepepadotku. [IpumeHeHrne mpoayKToB nepepadoTku HedTH 1
39 I'eneTnueckast CBA3b MEXy Pa3IMYHBIMU KJlacCaMu yIJI€BOJOPOIOB 1
40 ["anoreHonpou3BOAHbIE YTIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOCHHUE; PEaKIIMK 3aMELICHHS rajloreHa 1
41 JleicTBHe 1Ien0Yel Ha TaJIOTeHIIPOU3BOIHbIE. B3anMoaeicTBre TUTalOreHaIKaHOB ¢ MarHUEM U |
IUHKOM
42 CucremaTu3zanus u 0000IIeHHe 3HaHU 10 pa3zeny "YriaeBonopoas"” 1
43 KonTpomapHas padora o Teme "Yriaeroaopoas"” 1
44 [IpenenbHBIE OJHOATOMHBIE CHUPTHI: TOMOJIOTHYECKHH psifl, 001as hopMyiia, CTpPOCHHUE MOJIEKYIL, |
U30MepHUsl, HOMEHKIIATypa, Kiaccudukamus, Gu3ndeckiue CBONCTBA
45 XHUMHYECKUE CBOMCTBA IIPENEIBHBIX OJJHOATOMHBIX CIIUPTOB 1
46 CrniocoObI MoTy4eHus U IPUMEHEHHE OJJHOATOMHBIX CIIUPTOB 1
47 [TpocTeie a¢upbl: HOMEHKIIATypa U U30MEPHSi, 0COOEHHOCTU (PU3MUECKUX U XUMHUYECKHX CBOMCTB 1
48 MHOroaToMHbIE CITUPTHI: ITUICHTIUKOIb U TTUIEPHH, UX (PU3UYECKHUE U XUMUYECKUE CBOMCTBA 1
49 CnocoObI Mony4eHus U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB 1
50 ®deHout: CTpOSHUE MOJIEKYITbI, (hr3ndeckue cBorcTBa. TOKCHUHOCTH (heHoa 1
51 XuMmHueckue cBoicTBa (eHoa 1
52 CrniocoObl nostydeHus U npuMeHeHue gpeHomna 1
53 [Tpaktuyeckas pabora Ne 2. PemeHne skcepuMeHTanbHbIX 3a1a4 1o Teme "CrnupTsl ¥ peHosb!" 1
54 Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME 1
55 AnbAeTuabl U KETOHBI: 3JIEKTPOHHOE CTPOSHHE KapOOHMILHOM TPYIIIBI; TOMOJOTHUECKUE PSIIbI, |
oOmras popmyna, U30MEpHUsi 1 HOMEHKIIATypa
56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE CBOMCTBA; PEAKIIMH MPUCOSTMHEHUS 1
57 Peakiiuy okuCIIeHUS! M KQUECTBEHHBIE PEAKIIUH AJIbJIETU]IOB U KETOHOB 1
58 CriocoObI nostyueHust ajlbIerHI0B U KETOHOB 1
59 O1HOOCHOBHBIE TIPEIENIbHBIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOEHUS UX MOJICKYJ 1
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60

H3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE CBOWCTBA

61 XUMHYECKUE CBOMCTBA MPEETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1
62 Oco0EHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI. MHOTO0OOpa3ue KapOOHOBBIX KHUCIIOT 1
63 Oco0eHHOCTH CBOWCTB: HENIPEIECIIbHBIX U apOMaTUYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, |
I'HJIPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BoICIINX KAPOOHOBBIX KUCIIOT
64 [TonsaTne o Mpou3BOJHBIX KAPOOHOBBIX KUCIIOT 1
65 CniocoOblI oy4eHus U IpuMeHeHne KapOOHOBBIX KHCIIOT 1
66 CrnoxHnble 3(hUpbl: TOMOJIOTUYECKUN Psill, 00mas popmyiia, n30Mepusi 1 HOMEHKIIATypa 1
67 ®dusnyeckue 1 XUMHYECKHE CBOMCTBA 23(UPOB 1
68 Pemenne pacuéTHbIX 3a1a4: 110 YpaBHEHUIO XUMUYECKON PEAKIH, Ha ONPEAEIICHUE MOJIEKYIIpHON |
(GopMyJibl OPraHU4YECKOI0 BELIECTBA
69 [Tpaktuyeckas padora Ne 3. PemieHue skcriepuMeHTalbHbIX 331a4 110 TeMe "KapOoHOBbIE KUCIIOTHI. |
Crnoxuble 3¢pupsr”
70 XKupsr: crpoenue, pu3nUecKue 1 XMMUYECKHE CBOMCTBA (THIPOIN3) 1
71 Oco0eHHOCTH CBOICTB JKHUPOB, COJIEPKALINX OCTATKH HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUpHI B |
npupojie
7 MBpl1a Kak coJIi BBICIIMX KapOOHOBBIX KUCIIOT, UX Motolee feiicTBue. [IoHsATHe 0 CHHTETHYECKUX |
Moromux cpeactBax (CMC)
73 I'enetnueckas cBSA3b YIiI€BOJAOPOJOB U KMCIOPOICOAEPIKALIUX OPraHUYECKUX BEIIECTB 1
74 Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKLIUN 1
75 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe 1
76 OO61mas xapakTepuCTHKa YTJIEBOAOB U KiIacCU(PUKAIUS YIiIeBOAOB (MOHO-, IU- U MOJIHCAXapU/Ibl) 1
77 MoHocaxapuabl: GU3NUECKUE CBOMCTBA U HAXOXKAECHUE B IPUPOJIE 1
78 [IpuMeHeHne TIII0KO3bI, €€ 3HaYEHUE B KU3HEIEATEIIbHOCTH OpraHu3Ma 1
79 Jucaxapunpl: caxaposa, MaJIbT03a U JlakTo3a. Haxoxxienue B npupoJe u NpuMEHEHNUE AUCaxapyuioB 1
80 [Tonucaxapupl: CTpOEHHE MaKpOMOJIEKYJI, GU3HUECKHE U XUMUYECKUE CBONCTBA, IPUMEHEHUE 1
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81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX

2 Pemenne pacueTHbIX 3aa4 Ha ONPEAEICHUE JI0JIM BBIX0/A ITPOYKTA PEAaKLUU OT TEOPETUUECKU
BO3MO>KHOT'O

83 Cucremartu3zanys u 0000IICHIE 3HAHUI IO Pa3IeiTy

84 KoHnTtponbnas padota mo teme "Kuciaopoacoaepkamuye opraHnueckue coeIuHeHns"

25 AMUHBL: KIaccupUKaIM, CTPOCHUE MOJIEKYII, 001mast popmyiia, H30MepHsi, HOMEHKJIATypa 1
¢du3nUecKue CBONCTBA

86 XUMUYECKUE CBOMCTBA aT(PaTHUECKUX aMHUHOB

87 AHWIIMH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XMMHYECKUX CBOMCTB aHWJIMHA

88 CniocoOblI Moy4eHus U IpUuMeHeHue anu(aTuyecKux aMuHOB

29 AMUHOKHCIIOTBI: HOMEHKIIATypa U u30Mepusl, huzndeckue cBoiictBa. OTaeNbHbIC PEACTABUTEIH Ol
AMUHOKHCIIOT

90 XUMHYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUYEeHUE aMUHOKUCIO0T. CUHTE3 U
TUAPOIIU3 TIETITHIOB

91 benku kak mpupoHbIe TOTUMEPHI; CTPYKTYPHI OEIIKOB

92 XUMHYEeCKHe CBOWCTBA OEJIKOB

93 A3oTcozeprkalie reTepouKINIecKie coenHeHns. HykenHOBbIE KUCIOTBL: COCTaB, CTPOEHUE U
Ouoyoruveckas poib

94 [IpakTuueckas pabora Ne 4. Pemenune skcnepuMeHTaIbHBIX 3a7a4 o TeMe "A3oTcoaepxaline
OpraHUYeCcKHe coequHEeHus"

95 [TpakTrueckas padota Ne 5. Perienue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe "Pacno3naBanue
OpPraHMYEeCKHX COCTUHEHUN"

96 KonTtponbHas pabota o Teme "A30TcozepKaliie OpraHndeckue CoOeAMHEHUs "

97 OCHOBHBIE TIOHITHSI XUMHHU BEICOKOMOJIEKYIISIPHBIX COCTMHEHUM U METOBI UX CUHTE3a —
MOJIMMEPU3AIHS U TOJTUKOHICHCAIIHS

98 [TnacTmaccel. YTunuzanus u nepepadoTKa TiacTuka
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99 DracToMepbl: HaTYpAJIbHbI CHHTETUYECKHUE KayuyKu. Pe3una 1
100 BonokHa: HatypalibHbIE, UCKYCCTBEHHbBIC, CHHTEeTHYEeCKUE. [lonmrmephl crienuaibHOro Ha3HAYEHUS 1
101 [TpakTrueckas padota Ne 6. Penenue sxcriepuMeHTaNbHBIX 33/1a4 110 TeMe ""Pacro3HaBaHue |
IJ1aCTMAacC ¥ BOJOKOH"
102 O06o0011eHre U cUcTeMaTu3alys U3Y4YeHHOTO MaTepuaa 1o reMe "BricokoMoeKynsipHbIe |
coenuHeHus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

Ne ypoka  Tema ypoka KounvecTBo yacoB

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 3eMeHT. M30Tonbl 1

2 CrpoeHue 3J1eKTpOHHBIX 000JI0UEK aTOMOB, KBAaHTOBBIE YHCIIa 1

3 Knaccudukanmst XuMruuecKux 3JeMEHTOB (s-, p-, d-, f-371eMeHThI) 1

4 Pacnpenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM 1

5 DNeKTPOHHBIE KOH(UTYpAIITU aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU 1

6 DNEKTPOHHBIC KOH(DUTYpAITUH HOHOB. DIIEKTPOOTPUIIATEIIHHOCTh 1

7 [Tepuoanueckuii 3axoH u [lepuoanueckas cuctema xumudeckux snemeHToB [l. V1. Menzaeneesa, cBs3b |
C COBPEMEHHOMU TEOpPHUEH CTPOCHHUS aTOMOB

g 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MIPOCTHIX U 1
CJIOHBIX BEILIECTB 0 FPYyMIaM U Mepruoam

9 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1

10 Bunbr xuMudeckoii cBs3u. Mexanu3mMbl 00pa3oBaHUs KOBAICHTHOM CBsI3U. BoiopoaHas CBA3b. |
MeKMONeKyIIpHbIE B3aUMOICUCTBUS

1 BasieHTHOCTB U BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPHI MOJIEKYJI C UX |
F€OMETPUUECKUM CTPOECHUEM

12 [IpeacraBnenuss 0 KOMIUIEKCHBIX COEIMHEHUSIX: COCTAB U HOMEHKJIATypa 1

13 BemiectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. TUIBI KPUCTAINIMYECKUX PEIIETOK U |
CBOMCTBA BEILIECTB

14 ITonsTne 0 nucnepcHbIX cucreMax. [IpencraBienne 0 KOJUIOUIHBIX PaCTBOPAX 1

15 Hctunnble pacTBOPHI: HACKIILIEHHBIE U HEHACKIILIEHHbIE, PACTBOPUMOCTh. Kpurcramioruaparsl 1

16 CniocoObI BbIpaykeHUSI KOHIIEHTPAIUU PacTBOPOB 1

17 Pemienune 3aau ¢ ucnoyib30BaHUEM MOHATUHN ""MaccoBasi A0JIsl paCTBOPEHHOIO BeliecTBa'", "MolisipHas |
KOHIIEHTpanus"

18 Knaccudukanus u HoOMeHKIaTypa HEOPraHU4YECKMX BELIECTB 1
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19 Cucremaruzanusa 1 0000IIeHNE 3HAHUN 10 TEME 1
KonTponsHas padora o temam "Ctpoenue atoma. [lepuoamueckuii 3akon u [lepuonnueckas
20 cucreMa xumudeckux aieMenToB [1. 1. Menneneesa", "Ctpoenue BemecTBa. MHOrooopasue 1
BELICCTB"
Knaccudukanus XuMu4ecknux peakiuii B HEOPraHM4ecKon 1 OpraHMyecKoi XUMHUH. 3aKOH
21 COXpaHEHHMsI MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPAILEHUs SHEPT U ITPU XUMUYECKUX 1
peaxkuusax
22 TernoBbie 3¢ eKTh XUMUYECKUX peakiuil. TepMOXUMHYECKHE YpaBHEHHS 1
23 Borurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUNA U TEPMOXUMUYECKUM YPaBHEHHIM 1
24 CKOopOoCTh XMMHUYECKOH peakluy, €€ 3aBUCUMOCTD OT pa3inyHbIX (akTopoB. Karanus u kaTaauzaTopbl 1
25 ['omoreHHbI€ ¥ reTepOreHHbIC PEaKIuU 1
26 [IpakTuueckast padora Ne 1 mo teme "BnusHue pazaudHbIX (PaKTOPOB HA CKOPOCTH XUMUYECKOM |
peakiuu"
27 OOpatuMble U HeOOpaTUMBbIE peakMi. XMMUYECKOE paBHOBECHE 1
)3 [IpakTuueckas pabora Ne 2 no Teme "BiusiHue pa3nu4HbIX (HaKTOPOB HA MOJOKEHUE XUMUYECKOTO |
paBHOBecHs"
29 DnekTponuTHueckas aucconnanusi. CUiabHbIe U cla0bie 3IeKTPoauThl. CTENeHb TUCCOIUaIluN 1
30 Honnoe npoussenenue Bojsl. Cpeaa BOAHBIX pacTBOpoB. Bonopoauslit mokasarens (pH) pactBopa 1
31 I'maponus coneit. Peakuuu, npoTekaromuye B pacTBOpax 3JIEKTPOJIUTOB 1
32 [Tpaktuyeckas padora Ne 3 mo Teme "XuUMUYECKHE peaKIUU B pacTBOPaX JIEKTPOIUTOB" 1
33 OKHMCIUTENTBHO-BOCCTAHOBUTENBbHBIE PEAKIIMK. BakHENIINe OKUCINTENN U BOCCTAHOBUTEIN 1
34 MeTto/1 31IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) OanaHca 1
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB BELIECTB 1
36 Pemenue 3an1ay pa3nu4HbIX TUIIOB 1
37 Pemenne 3a1a4d pa3au4HbIX TUIIOB 1
38 CucremaTtu3zaiiys u 0000IIeHre 3HaHUN TT0 TeMe " XUMUYEeCKue peakiuu"” 1
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39 KonTponbhas pabota no teme "Xumuueckue peakuu' 1
40 [Tonoxenune HemeramioB B [lepuoanueckoit cucreme xumuyeckux 3semeHToB 1. 1. MeneneeBa u |
0COOCHHOCTH CTPOEHHUS UX aTOMOB. DU3HUYECKHE CBOMCTBA HEMETAIIJIOB
41 AJToTponusi HEMETauIoB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa) 1
42 Bonopoa: nonmydenue, pusznueckne u XuMU4YecKue cBorcTBa. [ uapu bl 1
43 ["anorensl: HaXOX/IEHUE B IPUPOJIE, COCOOBI MOTYUYCHHUs, PU3NIECKUE U XMMUYECKHE CBOWCTBA 1
44 ["anorenoBogopoibl. BaxkHeiire KucIopoacoaepKaliue COSIMHEHHsI TaIOr€HOB 1
45 JlaBopatopHble U IPOMBIILIIEHHBIE CLIOCOOBI TIOJIyYeHUs rajgoreHoB. [IpuMeHeHne raioreHoB U ux |
COEIMHEHU N
46 [TpakTiueckas pabota Ne 4. Pernienne skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "["anorensr" 1
47 Kucnopox: nabopaTopHble U IPOMBIIIIICHHBIE CLIOCOOBI OTYYEeHHUs, PU3NIECKUE U XUMUYIECKHE 1
cBoiictBa. O30H. [IpuMenenue Kkucinopoaa u 030Ha
48 Oxcuipl ¥ NEPOKCU/IBI 1
49 Pewienue 3ana4 pa3au4HbIX TUIIOB 1
50 Cepa: Hax0XJIEHHE B MPUPOJIE, CITIOCOOBI MOTyUeHUsI, PU3NUECKUE U XUMUYECKHUE CBOMCTBA 1
51 CepoBoaopon, CyabhuIbl 1
52 Kucnoponconepxamue coenuaerus cepbl. OCOOEHHOCTH CBOWCTB CEPHOM KHUCTOTHI 1
53 [Tpaktuyeckas pabora Ne 5. PemeHue skcnepuMeHTanbHbIX 3aa4 1o TeMe "Cepa u e€ coequHeHns" 1
54 A30T: HaX0X/IeHUE B IPUPOJIE, CIIOCOOBI MOJIy4YeHUs, (PU3NYECKHE U XUMUYECKHE CBOMCTBA. AMMUAK, |
HUTPHUIBI
55 Kucnopoacoaepxamiue coequaerus azora. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI 1
56 [IpumeHeHue a30Ta U €ro COeMHEHUH. A30THBIE YA00peHUS 1
57 ®ochop: HaxOXKIEHHE B IPUPOJE, CIOCOOBI OTyUYeHHs, PU3NUECKIE U XUMHUYECKHUE CBOMCTBA. |
®dochuns u hochun
58 Oxcunbl pocdopa, hochopconepxkamue kucnorsl. Conu pochopHO KUCTOTHI 1
59 [Tpumenenue docdopa u ero coenunenuit. ocopHeie ynodpenus 1
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[Tpaktrueckas padota Ne 6. Pemnenne sxkcnepuMeHTaIBHBIX 3a71a4 1o TeMe "A30T u ¢pocdop 1 ux

60 " 1
COEIMHEHUS

61 VYriaepoa: HaXOXKAEHUE B IPUPOJIE, AJUIOTPOIIHbIE MOAU(PUKALNY; GU3NIECKHE U XUMUYECKHE |
CBOICTBA, IPUMECHEHHE

62 Oxkcua yriepona(Il), oxkcun yraepona(IV), yronsHast kuciiora u €€ coiau 1

63 Pemienue 3aiayd pa3iM4HbIX TUIIOB 1

64 Kpemunuii: HaxoxJeHre B IPUPOJIE, CITOCOOBI MOTyYeHHs, (PU3NYECKIE U XUMHUYECKUE CBOMCTBA 1

65 Oxkcun kpemuus(1V), kpeMHUEBas KUCIOTA, CHIIUKATHI 1

66 [Ipumenenue kpeMHus u ero coeiuHeHu. CTEKI10, €ro NoJay4yeHue, BUJIbI CTEKIIA 1

67 Pemenue 3ana4 pa3nu4HbIX TUIIOB 1

68 Cucremaru3zanus u 0000menue 3Hanui o Teme "Hemerammsr" 1

69 KonTponbhas pabota no teme "Hemerannb" 1

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHSI OIIHOOK 1

71 [Tonoxenne metannos B [lepuonnyeckoil cuctemMe XUMUYECKUX 31€MEHTOB. OCOOEHHOCTH CTPOESHMUS |
AIIEKTPOHHBIX 000J0YEK aTOMOB METAJLIOB

72 Ob6ume ¢usznyeckue cBoiicTBa MetaioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE 1

73 Cnnasel MetaiioB. Koppo3ust meranioB 1

74 Pemenue 3anay pa3nu4HbIX TUIIOB 1

75 DNEeKTPOXUMHUUECKUH psiji HallpsDKeHUH MeTaiioB. O01ye criocoObl MOIyYeHHUs] METAJIOB 1
O6mas xapakrepuctika MetaisioB IA-rpynmnel [lepruoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.

76 Hatpuit u kanuii: nonydenue, pu3nuecKkue 1 XUMUYECKHE CBOMCTBA, TPUMEHEHHE IPOCTHIX BEILECTB 1
U UX COSTUHEHUN
O6mas xapakrepuctika MetayioB IIA-rpynmns! [lepuoaundeckoil cuCTEMbl XUMHUYECKHX 3JIEMEHTOB.

77 Marnuit 1 KajablIuid: nodydeHue, Gu3nyeckrue u XMMHUYeCKUe CBOMCTBA, IPUMEHEHHE POCThIX 1
BELIECTB U UX COEANHEHUN

78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs 1

39




79 AOMUHUE: TIoTy4YeHHe, (pu3nueckre 1 XMMUYECKre CBOMCTBA, MPUMEHEHUE 1

20 AmMdoTepHbIe CBOHCTBA OKCHIA U THIPOKCH/IA ATFOMUHHUS, THIPOKCOKOMIUICKCHI QITFOMHUHHS, UX |
IIPUMEHEHUE

81 Pewenue 3an1a4 pa3nu4HbIX TUIIOB 1

20 [TpakTrueckas padora Ne 7. Penienne skciepuMeHTaIBHBIX 33/1a4 110 TeMe ""MeTalIbl TIaBHBIX |
noarpymnm"

23 OO61as xapakTepucTiKa MeTauioB no0ouHbix noarpynin (b-rpynn) [lepuonnyeckoii cuctemsl |
XUMUYECKHUX AJIEMEHTOB

84 ®u3nuecKue 1 XUMHYECKUE CBOICTBA XpOMa U €r0 COETMHEHUH, X TPUMEHEHUE 1

85 Baxneiimme coequnenus Maprasua. [lepManranar kanus, ero OKMCIUTEIbHbIE CBOMCTBA 1

36 Pu3nyecKue 1 XMMHUYECKME CBOMCTBA kKeJe3a U ero coeqnHeHui. [lonydenne u npuMeHeHue CIijlaBoOB |
xKenesza

87 ®u3nuecKue 1 XUMHUECKHE CBOMCTBA MEAU U €€ COEJUHEHUN, UX IPUMEHEHHE 1

23 DuU3nYeCKre U XMMUYECKUE CBOMCTBA IMHKA U €r0 COEAMHEHUM, NX PUMEHEHHUE. |
I'unpokcokoMITIeKCh IUHKA

29 [TpakTuueckas pabota Ne 8. Perienne skcriepuMeHTaIbHBIX 3a7a4 1o TeMe "MeTaiibl ToOOOYHbIX |
noarpymm"

90 Pemienue 3a1au pa3auyHbIX TUIOB 1

91 O06o01eHre 1 cucTeMaTr3alys U3y4eHHOro Matepuana mo reme "Mertamibr" 1

92 KonrponbHas pabora no reme "Mertasisr" 1

93 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThl, KOPPEKIHS OMIMOOK 1

o4 Ponp xumun B o0ecrieueHuN YCTOWYMBOTO pa3BUTHS yesnoBedecTBa. [[oHITHE 0 HAYYHBIX METO/IaX |
MICCIIEJOBAHMSI BELLIECTB

95 Hay4nble mpUHITUTIBEI OPraHU3alA XUMUYECKOTO TTPOU3BOCTBA. [[pOMEBITIIIEHHBIE CTTOCOOBI |
MOJTYYCHUS BaXKHEHIITX BEIIIECTB

96 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEAbl U €r0 MOCIEACTBUS 1
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97 XuUMHS U 300pOBbE YEJIOBEKa. JIekapCTBEHHBIE CPECTBA 1

Xumug vy, Pone xumuu B o0ecrieueHny nuineBou oe3omnacHoctu. Kocmernueckue u

98 1
nap(roMepHble cpecTBa. beiToBas xumust
99 XHUMHS B CTPOUTENBCTBE. BaskHeNIINE CTPOUTENIBHBIE U KOHCTPYKIIMOHHBIE MaTepUaIbl. XUMHUS B |
CeNIbCKOM X03stiicTBe. OpraHnveckre 1 MUHEpaIbHbIE yI00peHUs
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus : 10 xnacce : yriry0n€uanbiit yposess : yueOnuk / B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. [dpo3nos, B.B. JIynun, nox pen. B.B.
Jlynuna. — Mockasa : [Ipocsemienue, 2023.

2. Xumus : 11 xnacce : yriryonéuanbiit yposess : yueOnuk / B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. [Ipo3nos, B.B. JIynun, nox pen. B.B.
Jlynuna. — M. : IIpocBemenue, 2023.

METOAUYECKHUE MATEPHUAJIBI VIS YHUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumuss Metoaudeckoe mocobue — 0a30BbIit
ypoBeHb» - M.: [Ipoda.

2. O.ClI'abpuensn, W.I'.OctpoymoB, «OOmas XuMmMus B TecTaxX, 3ajayax,
ynpaxkHenusx. 11 kmace» — M.: Jlpoda.

3. O.CTI'abpuensn, IL.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTpoasHbie U TpoBepoUHbIe pabOTHI K yueOHUKY». — M.: Ipoda.

4. O.CTIabpuensu, I'.I'JIeicoBa, A.I'BBemenckas «Xumus 11 xkiacc:
HacronpHas kaura as yuautens». Hacts 1 — M.: [poda.

5. O.Crla6puensn, I'.I'.JIeicoBa, A.I'BBemenckas «Xumms 11 kiacc:
Hacronbhas kaura qis yaurens». Yacts 2 — M.: [poda.

6. O.C.I'abpuensan, I[1.B.Pemeros, N.I'.OctpoymoBa «3agauv Mo XUMUU U
crocoObI Ux pemeHus» - M.: «Jlpoday.

7. M.A.Pa6oBa, V.}O.Hesckas, P.B.JIunko «Tectel mo xumum 11 ximace», - M.:
DK3aMeH.

8. O.C.I'abpuensn, U.I'.OctpoymoB «XUMHUYECKHM SKCIEPUMEHT B Tikose 11
Kiaccy; - M.: Jlpoda.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. IIpoextHbie 3ananus Xumus. 10 knacc. OO0 «I'noban-JIa6»

2. «Bcepoccuiickue mpoBepounbsie pabotel 11  kmace, Xwumusan. 00O
«AKmace»

3. [loaroroska k EI'D mo xumun 111 11 xmacca. OO0 «Dokcdopa»

4. OcHoBbl moAroToBKH K EI'D mo xumum mna ywammxces 10-11 xmaccos.
UV 10 «OnnaiH-1IKO0JIa TOATOTOBKH K dK3aMEHaM « Y MHasl IITKOJIay

5. O6maxko 3uanui. ITogroroska k EI'D. Xumus, 11 knacc.
000 «®PU3MKOH»

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

7. https://resh.edu.ru/
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