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COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenerHass. M3omepus. Bunabl W30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJBl M3YyYEHHUS BEUIECTB M HMX IPEBPALLICHMIA:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPU HArPEBAHUHU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psaj ankaHoB, oOmias popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUMHM 3aMEUICHUS, W30MEPHU3aLNH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ] alKEeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3H, NOJMMEpHU3aUnd U OkucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIluu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMeLIeHHsI B OCH30JbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX pPATUKaJIOB, KapOOKCUIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi yronas u mpoAyKThl ero nepepadotku. CrocoObl nepepaboTku HEDTH:
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NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyecKas CBA3b MEXAY PA3IMYHBIMU KIIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoneincTBue NHUrajaoreHajakaHOB C MarHUEM W IIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB YII€BOJOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoJa MW BOJXOPOJAa B OPraHUMYECKUX BEIIECTBAX, IMOJYYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue COeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIopoaHbIE CBS3M MEXAY MOJIEKYJAMHU CIHUPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHre o MexaHU3Me pPEAKIMN HYKICO()UIBLHOTO 3aMeEIICHHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
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cBOMCTB (eHnona. KayecTBeHHble peakiuu Ha (eHos. TOKCHMYHOCTH (peHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUYECKHE CBOWCTBA AallbJIETHAOB M
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OIHOOCHOBHBIE MpEEIbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIuU, PEaKIUU C Y4aCTUEM YTIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCJIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['omonoruueckuit psna, oOmias dopmyia, U30MEpHUs U
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Ne30Kcupr003a. PU3NYECKUe CBOMCTBA M HaxOXKjAeHUE B Ipupoje. PoTocuHTE3.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neyToo3bl.  PU3NYECKHE CBOWCTBA KpaxMala M LEIUIIONO03bl. XUMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJIU3, TONyuyeHue 3GUpOB 1eiUT0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IMpeBpalleHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAYECTBEHHBIE PEAKIMH Ha anbAeruipl (C TUAPOKCHIAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 1o teMam «CrnupTel u
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anu(paTUYecKue M apoMaTHYECKHE; IEPBHYHBIE, BTOPUYHBIE K TPETUYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsT U TNpuUMeHeHue anudaTudeckux amuHoB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH Ol
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHHM, peakuusi MOJMKOHACHCAlUK, oOpa3oBaHUE MENTUIHOW CBS3H.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpasiaraeMblie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIU HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKUE BEIUYWHBI, C€IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIE KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBsa3u. BonopoaHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

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

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

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:



MaccoBasi JOJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsl.

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

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBpALCHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKHE YPABHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peaKkIuu. XUMHUYeckoe paBHoBecue. KoHncranra
XUMHUYECKOTO paBHOBecUs. (DakTOphI, BIHSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunun Jle [laTense.

Onextponutuyeckas gucconuanus. CulibHbIE U cla0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHbp  OKUCIICHHS.
OkucnauTenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHSI W BOCCTAaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeEToH 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
pa3lIoKEHNE TMEPOKCUIA BOIOPOJAa B IPUCYTCTBHM KaTalIM3aTopa, MOJENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHue
Cpeapl PacTBOPOB C IMOMOIIBID WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckol cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUS WX aTOMOB. Du3ndecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢guznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMH C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAaHOBUTEINbHBIE  CBOMCTBA. ['mapunasl
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKue U
XMMHYECKUE CBOWCTBA. ['asioreHoBoAOpoAbl. BaxHelme KUCIOpOACOAEpIKaIINe



CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHbBIE CIIOCOOBI MOJYyUYEeHHUS
rasioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

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

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), okcun
cepol(VI1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHN.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydeHHUs, (QU3UUecKue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCJIOTBI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOTHL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnenue B mpupoje, CrHocoObl MONMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuil. Pochopubie
yao0peHus.

VYrnepon, HaxoxJIeHHE B IpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKuU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero noJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprondecKkol CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtamwioB.  OOmue  crnocoOs
MOJIyYeHUS METaJJIOB: THIPOMETAILTYpPIus, MUPOMETATTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

Oo6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblIHi: TOJy4eHHE, (U3HYECKUE U
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XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEUIECTB M HUX COCAUHEHUH.
XKécTkocTh BOJIBI M CITOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTyYeHue, Gu3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn  (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCJIHUTENbHBIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

dusnyeckue M XUMHUYECKHE CBOWCTBA MapraHlia M €ro COEAUHEHUM.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
UHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, H3YyYEeHHE KOJUIeKIMH «MeTamuibl W CIUIaBb», B3aUMOJEHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMHM KHUCIOT U
1IeJI0Yeil, KaYEeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAJVIOB, B3aUMOJICMCTBUE THAPOKCHUIOB AIIOMUHUS M ILIMHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaipl TIIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID).

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O Hay4YHbIX MeETOAaxX IMO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble puHUIKNBI OpraHU3alui XUMHYECKOT0 MPOU3BOACTBA. [IpoMbllIeHHbBIE
CHOCOOBI MOTYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXAIolled Cpelbl U €ro IMOCIEeICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.
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Xumuss MW 3I0pOBbE UelioBeKa. JlekapcTBeHHble cpexacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
o0ecrieueHnH HUIIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEepaMHuKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WK O0BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIMH, €CJIH OJIHO U3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPENEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOAYKTa pPEaKUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHATHM, IPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOr O IIUKIIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

du3nka: Marepus, MHUKPOMHp, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIEeCTBAa, HACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomnorus: kieTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIN3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,

PECYPCHI.
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TexHonorus: XUMUYeCKas INPOMBINIJICHHOCTh, MCTAJLIIYpIrus, CTPOUTCIbHLIC
MaTCpUalhbl, CEJIBbCKOXO3SMCTBEHHOE IIPOU3BOACTBO, IMHUIICBAA IMPOMBLIINIJICHHOCTD,
q)apMaHCBTI/IIIGCKa}I IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX
npemaaparoB, IMMPOU3BOACTBO 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 OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH MPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XUMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;
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WHTEpeca M I03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

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

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUSI);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC 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 JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

AKOJIOTMYECKH 11€JIECOO00PA3HOT0 OTHOIIEHUSI K TMPUPOJIE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;
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OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHUs BOIIPOCOB PAallMOHAIIBHOTO IPUPOJONOJIb30BAHHS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4usl Pa3BUTOr0O 3KOJOTMYECKOTO0 MBIIUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHus] 00 OKpPYKAroIIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUAbHON KYyJIbTYPbl, B PEIICHUU TJIO0ATHHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM JKU3HU KaXKJI0ro djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENIbCKOMN AETEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEHU(PHKY METOJOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNEe, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUM JId KJIAaCCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
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3HaK (CUMBOJI) DJEMEHTa, XHUMHYecKas (OpMyJia, YpaBHEHHE XUMHYECKON
peakuuu — MpU pEHIeHUH YYEOHBIX IO3HABATENbHBIX M IPAaKTHUUYECKHUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEILECTB U XUMUYECKUX
peakuuit;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEAOBAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

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

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HAYy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.
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KoMMyHMKaTHBHbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOH TEMbI B X0/ TUAIOTA W/WJIH
JUCKYCCHH, BHICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yabTaTOB IMO3HABATEIBHON JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHMS TO3UIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
NesATEIbHOCTh, Ompenensis €€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMpEAjaraeéMblii ajiroput™m JACHCTBUN Mpu
BBITIOJIHEHUHU YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOUpaTh Hambosee
b dEeKTUBHBIN CcrMOCO0 MX pemieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE caMoaHalu3a u
CaMOOILICHKH.

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI ESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMmMe MO XHMHHM HPEIMETHBIE pPE3yJIbTaThl MPEACTABIECHBI 10 ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTPaXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTHUECKOM, SHEPTETUUECKON 1
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
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HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJl0OBEKa, a TaKKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmyibl (pa3BEPHYTHIE, COKpalll€HHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHHs; TEOPUHU, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI PUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM; MPEACTABICHUS
O MEXaHU3Max XWMHYECKHMX pEaKIUi, TEPMOJMHAMHYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M I'PYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
NESATEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAy4YHbIX  MPHUHIMIAX  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 OPTaHMYECKUX COCANHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;
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W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh UM Ha3BaHHWS 10 CHCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUAX (KOBAJICHTHAs W WOHHAS CBsI3b, OG- U T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCTh ~ YMEHHM  XapaKTEepU30BaThb  COCTaB, CTPOCHUE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOYHHUKHU YTIJIEBOIOPOTHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
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CUCTEMATU3ALMIO, BBISIBJICHUE NMPUYMHHO-CIECICTBEHHBIX CBS3€H — I U3Y4YEHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOM XUMHH JJs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHII: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAILUX OPraHUYECKUX BEILECTB, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, AHAITU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOJHOM CPEIIbl U JOCTHIKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

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

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(DOpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.
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11 KJJIACC

[IpenmeTHBIC pe3ymbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJIECHUWA NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIUHBI, CO3JJaHUM HOBBIX MaTEpPHaIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAlMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOIHON

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

M30TOIIBI, DJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHCIICHHS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAss JUCCOLMALNS, CTENEHb JIHCCOLMAIUHU,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKIMK, CKOPOCTh XMMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHYECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS] SHEPTUU NIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJIICHUM;  COBPEMEHHBIC
IPEACTABICHNUS. O CTPOECHHWM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIDHOM  YpPOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(akTONIOTUYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U OE€30MacHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
ITPOU3BOJICTBA;
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c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMUMHUYECKYIO CHMBOJIUKY JIJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAJICHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKON pEmETKA
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHHMH:  KiIaccu(uUUpoBaTh:  HEOPraHUUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAMOCTOSITENIbHO BHIOMPAaTh OCHOBAHMS U KPUTEPHH I KilacCU(PUKaunuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckont  cucrembl .M.  MenneneeBa,  uUCHONB3ysS  TMOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh ~YMEHMI:  XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYLLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUMN;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
THX peakUui; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
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COKPAaIlllEHHBIX  MOHHBIX  YPAaBHEHWH;  pEaKkUMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOmue HaydHbIE TPUHIMANBI XUMHYECKHUX IPOU3BOJCTB; IE€JIECO00PA3HOCTH
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUWA MNPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U 17 OOBSICHEHWS XHMHUYECKUX SIBJICHHUM, HWMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB MJIs
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(MuMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPKACHNUE KaUeCTBEHHOIO0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMpEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJII0/IEHUEM TpaBUJl 0€30MacHOr0 OOpallleHHs C BEUIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCIIECNOBAHUS, TMPEIACTABIATH B
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paznuuHOi ¢dopme pe3yiabTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh U OLICHUBATH HX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHIIA MOJIb30BAHUS XUMHUYECKOM
mocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, H3KOJIOTHYECKH I1e71ecCO00pa3HOro IOBEACHUS B OBITY U TPYIOBOM
JIESITEILHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHAIIPABICHHBIA TTOUCK
XUMHAYECKOW nH(OpMaLMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M 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 IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 8 bubamorexa LOK
' P P 8 e hittps://m.edso00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso00.ru/d69df650
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
3.1 Crnuptsl. Genon 11 1 bubnnorexka [JOK
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KapOonunbHble coeAMHEHUS: abIETHIbI U

https://m.edsoo.ru/d69df650

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuorexa [JOK
3.3 YTeBOzEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue opraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS
5.1 BrIcOKOMONIEKYISIpHBIE COETUHEHUS 6 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aroMa. [leproandeckuii 3aKoH
11 u FI[)e Hoau4ecKas CI/II():TelxI/[Ia XUMHYECKHX 9 bubmorexa HOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1. X 1 1
3 HMHHCCIHE peakinti o 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka IIOK
2.1 H 1 1
CMETAILIH 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23 1 2
Tt https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Merto/1bl TO3HAHUSI B XUMUU. XUMUS U 6 bubnuotexa [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne ypoka  Tema ypoka KoJsmn4yecTBo 4acoB

1 [Ipeamer u 3HaUYEeHNE OPraHUYECKON XUMUH, IPEJCTABICHNE O MHOTOO0Pa3HH OPraHuIeCKUX 1
COCIMHEHU N

5 DNEKTPOHHOE CTPOEHHUE aToMa yriiepojia (OCHOBHOE U BO30YXIEHHOE COCTOAHUS). BajeHTHbIe 1
BO3MO>KHOCTH aToma yriepoja

3 XuMHYecKas CBSI3b B OPraHUYECKHX COeTMHEHUIX. MeXaHn3Mbl 00pa3oBaHMs KOBaJICHTHOU CBSI3H, 1
CrocoObl pa3phiBa CBsI3el

4 Teopus cTpoeHus OpraHu4ecKux coequHeHnid A. M. bytiieposa 1

5 Bunbl u3omepun: cTpykTypHasi, IpOCTPAaHCTBEHHAsI. DIEKTPOHHBIE (D PEKTH B MOJIEKYIIax 1
OpraHUYECKUX COETUHEHUM

6 [IpencraBnenue o knaccudukanuu u cucremarudeckas Homenknarypa (IlUPAC) oprannyaeckux 1
BELIECCTB
Knaccudukanus peakiuii B OpraHn4ecKon XUMUN
Cucrtemaru3zanus 1 00001IeHNE 3HAaHUH TT0 TeEMe

9 AJKaHbl: TOMOJIOTHYECKHUH psij, o01as popmysa, HOMEHKIATypa U U30MEpHUsl, EKTPOHHOE U 1
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

10 Pu3nyecKkne 1 XMMUYECKHE CBOMCTBA AJIKAHOB

11 Haxoxnenue ankaHos B ripupoze. CriocoObl MoIyd4eHus U IPUMEHEHHE alKaHOB

12 Huknoankansl: o0mas Gopmyiia, HOMEHKIATYpa U U30MEpHsl, 0COOEHHOCTH CTPOCHUS U XUMHUECKUX 1
CBOWCTB, CITOCOOBI MOJIy4EHUS U IPUMEHEHHE
Pemrenne pacuéTHbIX 3aa4 Ha ONpeIeTIeHNEe MOJIEKYIIpHON (POPMYIIbI OPraHMUECKOro BEIIECTBA 110

13 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIINX B ero coctaB. CucremMaTu3anus U 00001meHe 1
3HAHUM 110 TEME

14 AJKEHBI: TOMOJIOTHUECKHH psijl, o0mas Gpopmyina, HOMEHKIATypa, JJIEKTPOHHOE U IPOCTPAHCTBEHHOE 1
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cTpoeHue MoseKkyn. CTpyKTypHasi U IIUC-TPaHC-U30MEpHUs aJIKECHOB

15 du3znyecKue 1 XuMU4YecKkre cBoiicTBa ankeHoB. [IpaBuino MapkoBHMKOBa 1
16 Crioco0bI mostydeHus 1 NPUMEHEHHE aJIKEHOB 1
17 [Ipaktuyeckas padora Ne 1 mo teme "[lomydenue sTuiieHa U U3y4EHHE €r0 CBOICTB" 1
18 Pemenne pacu€THbIX 3a71a4 Ha OMpeIeICHHE MOJIEKYIISIPHOI (POpMYJIIbI OPraHUYECKOrO BELIECTBA 1
19 AJNKanueHsl: CONpsHKEHHBIEC, U30JIMPOBAaHHBIE, KyMYIHpoBaHHBIE. OCOOEHHOCTH 3JEKTPOHHOTO 1
CTPOCHUS
20 XUMUYECKUE CBOWCTBA COMPSKEHHBIX TUECHOB
21 CriocoObI osTydeHus 1 IPUMEHEHHE alTKaHEeHOB
99 AJIKUHBI: TOMOJIOTHYECKHH psifl, 001as hopMyia, HOMEHKIIATYpa, IEKTPOHHOE U MPOCTPAHCTBEHHOE 1
CTpOEHHUE MOJIEKY, PU3NYECKUE CBOKCTBA
23 XUMHYECKUE CBONCTBA aJIKMHOB 1
24 KauecTBeHHBIE peakliy Ha TPOMHYIO CBS3b 1
25 CriocoObI nostyyeHus 1 NPUMEHEHNE alIKUHOB 1
26 Pemenne 3amaq: pacu€Thl M0 ypaBHEHUIO XUMUYECKOHN PEaKIINU 1
27 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe 1
28 ApeHbI: TOMOJIOTUYECKUH psJl, 0011ast popmyrna, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE 1
CTpOEHHE MOJIEKYJI O€H301a U ToJyoa, UX (U3NYEeCKHe CBOMCTBA
29 XYMHYECKUE CBOWCTBA aPEHOB: PEAKIINH 3aMeIleHUs 1
30 XVMHYEeCKHE CBOWCTBA apEHOB: PEAKIUH MPUCOETUHEHHS, OKHCIIEHHE TOMOJIOrOB OeH30I1a 1
31 Oco0eHHOCTH XUMHUYECKHUX CBOMCTB CTUPOJIA 1
32 Pemenne pacué€THbIX 3aa4 Ha OINpeeTIeHINEe MOJIEKYISIPHON (hOPMYJIbI OPraHUYECKOTO BEIlleCTBa 1
33 CriocoObI oTy4eHus U TPUMEHEHHE apeHOB 1
34 I'eneTnueckas CBA3b MEKIY PA3IUUYHBIMU KIIACCAMH YTIIEBOJIOPOIOB 1
35 Pacuérel mo ypaBHEeHUsAM XUMHUYECKHUX peakiuid. CucremMaru3anus U 0000IeHIE 3HAHUH 110 TEME 1
36 [Ipupoansiii raz. IlonyTHble HeQTAHBIE Ta3bl 1
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37 KamMeHnHslit yroib 1 mpoyKThl €ro nepepadoTKu 1
38 Hedtb 1 ctoco0s! e€ nepepadotku. [IpuMeHneHne mpoiyKkToB nepepadboTku HePTr 1
39 I'enernueckas cBA3b MEXKAY PA3IMUHBIMU KJIACCAMH YIJIEBOJLOPOIOB 1
40 l"anoreHonpon3BOIHBIE YTIIEBOIOPOIOB: ANEKTPOHHOE CTPOCHUE; PEAKIIUH 3aMEIICHUS TaloreHa 1
41 [elicTBre mienoyei Ha rajloreHNpou3BOIHbIE. B3anmoelicTBre TUranoreHalKkaHoB ¢ MarHueM 1 1
LIUHKOM
42 Cucremaru3zanus u 00001IeHne 3HaHUH 110 pasaeny "YriieBo1oposr"
43 KonTponbhas pabota o Teme "YriaeBoaopoanb"”
42 [IpenenbHbIe 0JTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKHH psil, 001as popmyIia, CTpOSHHE MOJIEKYI, 1
U30MEepHsl, HOMEHKJIATypa, Kiaccuuranus, Gu3nIecKnue CBOHCTBA
45 XUMHUYECKUE CBOICTBA MPEEIbHBIX OJHOATOMHBIX CIIUPTOB 1
46 Crioco0bI mosrydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB 1
47 [IpocTeie 3¢hupbl: HOMEHKIIATYpa U U30MEpHst, 0COOEHHOCTH (PU3MUECKUX M XUMHUECKUX CBOWCTB 1
48 MHOroaToOMHBbIE CIIUPTHI: STUICHTIIUKOJb U INIMIEPUH, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA 1
49 CrniocoOblI nostydeHrs U NpUMEHEHNE MHOTOATOMHBIX CIIUPTOB 1
50 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYecKre CBOWCTBA. TOKCHUHOCTh (eHoa 1
51 Xumudeckre cBoicTBa heHosa 1
52 Crioco0b! nostyueHus 1 npuMeHeHne GpeHona 1
53 [IpakTuueckas pabora Ne 2. Pemenune skcnepuMeHTalbHbIX 3a1a4 1o Teme "CrnupTsl 1 peHos!" 1
54 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe 1
55 AJBIIETHIBI M KETOHBI: SJICKTPOHHOE CTPOCHHE KapOOHUIIBHOM TPYIIITBI; TOMOJIOTUYECKHE PSIBL, 1
oOuras popmyia, U30MepuUsi 1 HOMEHKJIaTypa
56 ANbIIerupl ¥ KeTOHBI: (PU3UUECKHEe CBOMCTBA; peakIMH MPUCOCTUHEHUS 1
57 Peakuinu OKHCIIEHUS M KaYeCTBEHHBIE PEaKIIMH aJIbIETH/I0B U KETOHOB 1
58 CrocoOsI TOTy4YeHUS aTbACTH/IOB U KETOHOB 1
59 OHOOCHOBHBIE MTpeeNIbHbIE KaPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYII 1
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60

W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PU3HUECKUE CBOICTBA

61 XUMHUYECKUE CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT

62 Oco0eHHOCTH CBOWCTB MypaBbUHOM KUCIOTHL. MHOT00Opa3ue KapOOHOBBIX KUCIOT

63 OCoOeHHOCTH CBOWCTB: HETIPECIBHBIX H apPOMATUYECKIX KapOOHOBBIX, TUKAPOOHOBBIX, 1
THJIPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BHICIINX KApOOHOBBIX KUCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT 1

65 Crioco0bI mosrydeHus 1 IpUMEHEeHnE KapOOHOBBIX KHCIIOT 1

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psil, o01Iast popmyna, M30MepHsi © HOMEHKJIATypa 1

67 Ou3nyuecKue 1 XUMUYECKHE CBOWCTBA d(UPOB 1

68 Pemenne pacuéTHbIX 3a7a4: M0 YPaBHEHUIO XUMUYECKOW PEaKIu, Ha ONpeAeNICHUE MOJICKYIIPHON 1
(bopMyIbl OPraHUYECKOrO BELIECTBA

69 [IpakTrueckast padora Ne 3. Pemenue skcriepuMeHTaIbHBIX 33124 110 TeMe "KapOoHOBbIE KHCIOTHI. 1
Crnosxuble 3¢upsr”

70 Kupsl: ctpoenue, pusndeckre 1 XMMHUYECKHUE CBOMCTBA (THIPOIIU3) 1

7 OcCOo0eHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX OCTATKU HEMPeAEIbHBIX KUPHBIX KUCIOT. JKUpHI B 1
npupoze

79 MBpIa Kak coJIi BBICIIMX KapOOHOBBIX KUCIIOT, X Motolee feiictBue. [IoHsITHe 0 CHHTETHIECKUX 1
Mmoroiux cpenactax (CMC)

73 ['eneTnueckas cBs3b YIiIeBOJOPOJIOB U KUCIOPOJICOAEPKALINX OPraHUIECKUX BELIECTB 1

74 Pacu€rsl 10 ypaBHEHUSM XUMHUECKUX PEAKLIAN 1

75 Cucremarusanusa 1 0000IeHNEe 3HAHUN 10 TEME 1

76 OO01mas xapakTepuCcTHKa YTIIEBOA0OB U KiIaccu(HKaIus yrieBoaoB (MOHO-, IU- U MOTHCAXaPU/IbI) 1

77 Monocaxapusl: (pu3HuecKre CBOMCTBA U HaX0XICHHUE B IPUPOJIE 1

78 [IpumeHeHue TI0K03bl, €€ 3HaYeHNE B )KU3HEESITEIbHOCTH OpraHu3Ma 1

79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JakTo3a. HaxoxxneHue B mpupoje u NpUMEHEHUE JUcaxapuI0B 1

80 [Monmucaxapuasl: CTpoOeHHUE MAaKPOMOJIEKYJ, (pU3HUECKUe U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE 1
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81

[TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemrenne PACUCTHBIX 3aaa4 Ha OIIPEACIICHUC NO0JIN BbIX04a IMTPOAYKTA pCAKIIMU OT TCOPETUYCCKHU

82
BO3MOXHOT'O

83 CuctemaTtuzanus 1 0000IIeHUE 3HAHHUH 110 pa3eny

84 KonTpomnpHas padora o Teme "Kucnopoiconepkane opraHndeckue coeInHeHNs "

85 AMUHBI: K1accudukays, CTpoeHue MoJIeKyl, oomias popmyia, n3oMepHs, HOMEHKIATypa U
dbuznyeckue cBoiicTa

86 XUMHYECKUE CBOMCTBA ann(haTHIeCKUX aMUHOB

87 AHUWJIMH: CTPOCHUE aHWJIMHA, 0OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHUJIMHA

88 Crioco0bI mostydeHus 1 IpUMEHEHNE anu(paTHIECKUX aMHHOB

89 AMUHOKHUCIOTHI: HOMEHKJIATypa U u3omepus, hpuzndeckue cBoictBa. OTAeNbHbIE IPEACTABUTEIH O
AMUHOKHCIIOT

90 XUMUYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYecKoe 3HaYeHue aMUHOKUCIO0T. CUHTE3 U
TUAPOIIU3 TN THIO0B

91 benku kak npupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB

92 XUMHUYECKUE CBOWCTBA OEIIKOB

93 A3oTCoaepIKaIre TreTepoHKInIecKne coefnHeHNs. HyKiIeMHOBbBIE KHCIIOTBI: COCTaB, CTPOCHUE H
Ouosoruyeckas poib

94 [TpakTiueckast pabota Ne 4. Pemienne skcrepuMeHTaNbHBIX 33124 M0 TeMe "A30TcoaepKaliue
OpraHUYecKHue coequHeHns"

95 [IpakTudeckas padora Ne 5. PemeHue skcepuMeHTaNbHBIX 3a1a4 1Mo TeMe ""Pacro3naBanue
OpPTraHUYECKUX COCTUHEHUM"

96 KonTponbHas padboTa 1mo Teme "A30TcoepKaiine OpraHndecKue COeTUHEHUS "

97 OcCHOBHBIE TIOHATHS XMMHUH BBICOKOMOJICKYISIPHBIX COSAMHEHUN U METOJIbI UX CHUHTE3a —
MOJIMMEPH3AIHS U TOJIUKOHICHCAIIHS

98 [Mnactmaccel. YTunu3amus u nepepadoTka ImiacThKa
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99 DnacToMepsl: HaTypallbHBIN CHHTETUYECKHE Kaydykn. Pe3nHa

100 BosnokHa: HaTypanbHble, HCKYCCTBEHHBIE, CHHTeTHUYeCcKHe. [loarmMeps! criennalbHOro Ha3HaueHUs
101 [IpakTuueckas padora Ne 6. Pemenue skcriepuMeHTaIbHBIX 33124 110 TeMme "Pacno3HaBanne 1
IJIACTMACC ¥ BOJIOKOH"
102 O060011eHne U cuCcTeMaTU3alus U3Y4YeHHOr0 MaTepuaia 1o TeMe "BbICOKOMOIeKyIsipHbIe 1
coeuHeHus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Ne ypoka  Tema ypoka KoJsmn4yecTBo 4acoB

1 AtoM. CocTaB aTOMHBIX sjiep. XUMUYECKUM 3eMeHT. M30Tomb 1

2 CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB, KBAHTOBBIE UHCIIA 1

3 Knaccudukanus XuMUIECKUX 3JI€MEHTOB (S-, P-, d-, f-a11eMeHThI) 1

4 Pacripenenenue 31€KTPOHOB 110 aTOMHBIM OpPOUTANISAM 1

5 DNEKTPOHHBIC KOH(DHUTYpAITUU aTOMOB 3JIEMCHTOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUN 1

6 DNEeKTPOHHBIE KOH(UTYpAIIMH HOHOB. DIIEKTPOOTPULIATETHHOCTh 1

7 [Iepnoanueckuii 3axoH u [lepuoandeckas cucreMa XuMu4deckux ieMeHToB [[. 1. Menneneesa, cBs3b 1
C COBPEMEHHOM TEOpHUEH CTPOEHUSI aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX U 1
CJIOKHBIX BEIIECTB MO TPyIIaM U MepUoiaM

9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN TI0 TeMe 1

10 Buasl xumuyeckoit cBsa3u. MexaHnu3mMbl 00pa3oBaHus KOBAJIEHTHOW CBsI3U. BogopoaHas CBs3b. 1
MeXMONEeKYIISIpHBIE B3aUMOICUCTBUS

1 BasieHTHOCTb 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX 1
F€OMETPUUYECKUM CTPOEHUEM

12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX COEMHEHUSX: COCTaB M HOMEHKJIATypa 1

13 BemectBa MOJIEKyISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUA. THUIIBI KPUCTALTUYECKUX PEIIETOK U 1
CBOMCTBA BEIIECTB

14 [Tonsatue o aucnepcHbIx cuctemax. [IpeacraBieHne o KOUIOUIHBIX PaCTBOPAX

15 HctrHHBIE pacTBOPHI: HACKIIIIEHHBIE M HEHACHIIIIEHHBIE, pACTBOPUMOCTh. KpucTtamioruaparst

16 CriocoObI BeIpaXXKeHUsI KOHIIEHTPALUU paCTBOPOB

17 Pemenue 3aga4 ¢ nicnosib30BaHUEM MOHATUH '"MaccoBasi J0JII paCTBOPEHHOTO BeniecTra', "MonsipHas 1
KOHIIEHTpauus"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB 1
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19 Cucremaru3zanus u 0000IIeHHE 3HAHUH 110 TeMe 1
KoHntposnbhas padora mo temam "Crtpoenne aroma. [lepuonnueckuii 3akon u [lepuoauueckas
20 cucreMa xummuueckux aemMenToB J. . MengeneeBa", "Ctpoenue BemecTBa. MHoroodpasue 1
BellecTB"
Knaccudukanust XaMUUECKUX peakinii B HEOPTaHMYECKOM U OPraHUYeCKOd XMMUU. 3aKOH
21 COXpaHEHHMS MAaCChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPAIlleHUs] YHEPTHUH MPU XUMUYECKUX 1
peaxusax
22 TennoBsie 3¢ (HeKThl XUMUYECKUX peakuuil. TepMoXxuMuieckre ypaBHEHUS 1
23 Beranciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIUN M TEPMOXUMHUYECKUM YPaBHEHUSIM 1
24 CKOpOCTh XMMHUYECKOH peaklnu, €€ 3aBUCUMOCTD OT pa3inyuHbIX (akTopoB. Karanus u kaTanan3aTopbl 1
25 ['oMoOreHHsbIe ¥ reTeporeHHbIe peakuun 1
26 [TpakTiueckas pabota Ne 1 mo teme "BnusiHue pa3iandHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKOU 1
peakuun"
27 OO6paTtumble 1 HEOOpaTUMBbIE peaklui. XUMHUUYECKOE paBHOBECHE 1
98 [Tpaktuyeckas pabora Ne 2 mo teme "BiusiHue paznuyHbiX (PakTOPOB Ha MOI0KEHUE XUMHUECKOTO 1
paBHOBeCHS"
29 OnexTponuTHyeckas auccoruanus. CHUibHbIE U c1a0ble 3JeKTpoinThl. CTENeHb AUCCOLUAIH 1
30 Honnoe npousseaenue Boabl. Cpena BOAHBIX pacTBOpoB. Bogopoaueiit mokasarens (pH) pactBopa 1
31 I'maponus coneil. Peakiyu, mpoTekarolyie B pacTBOpax 3JIEKTPOIUTOB 1
32 [IpakTuueckas pabora Ne 3 o Teme "XuMHUeCKe peakiuu B paCTBOPax 3JIEKTPOIUTOB" 1
33 OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE PeaKIUU. BaskHeine oKkucnuTen 1 BOCCTAaHOBUTENN 1
34 Merto 371eKTpOHHOTO (3JIEKTOHHO-HOHHOTO0) OajaHca 1
35 DNEKTPOIN3 PACTBOPOB U PACIIIIABOB BELLIECTB 1
36 Pemenne 3a1a4 pa3nuyHBIX THIIOB 1
37 Pemenue 3anay pa3nu4HbIX TUIIOB 1
38 CucreMaTu3anus 1 0000IIeHHE 3HAHUN 110 TeMe " XUMHUYeCKHe peakiuu" 1
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39 KonTtponbHas pabora no teme "XuMuueckue peakuuu' 1

40 [Tonoxxenue HemetamioB B [lepuoanueckoil cuctreme xumudeckux snemeHToB . 1. MenaeneeBa u 1
OCOOCHHOCTH CTPOCHHUS UX aTOMOB. DU3HUECKHE CBOWCTBA HEMETAIIJIOB

41 AJoTponusi HEMETauIoB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriepoaa) 1

42 Bonopon: nmonyuenue, puznyeckue M XUMUIECKHE CBOMCTBA. [ uapusl 1

43 ["asioreHsl: HaXOXKJIGHHUE B MPUPOJIC, CIIOCOOBI MOTyUYeHUs, ((PU3NIECKHUE U XMMUYECKHE CBOHCTBA 1

44 I'anorenoBonopoasl. BaxHeline KUCIOPOACOAEPKAIIUE COEAUHEHUS TAJIOTEHOB 1

45 JlabopatopHble U IPOMBIILIIEHHBIE CIOCOOBI OTy4YeHUs TajoreHoB. [IpuMeHeHne ratoreHoB U Ux 1
COCIMHEHUN

46 [TpakTudeckas padora Ne 4. PemeHue skcriepuMeHTAIBHBIX 3a1a4 1o TeMe "["amorensr" 1

47 Kucnopon: nabopaTtopHblie ¥ TPOMBIIUICHHBIE CIIOCOOBI MOTY4YeHUS, (PU3HUUECKHUE U XUMUYECKUE 1
cBoiictBa. O30H. [IpuMeHenue kucnopoaa u 030Ha

48 OKCHUIbI U IEPOKCUIBI 1

49 Pemenue 3a1a4 pa3muIHBIX THIIOB 1

50 Cepa: HaxXOXJIeHUE B MPUPOJIE, CIIOCOOBI MONyUeHHUs, GU3NYECKUE M XUMUYECKIE CBONCTBA 1

51 CepoBoaopon, cyabpuast 1

52 Kucnoponcoaepxaiue coequaenus cepbl. OCOOEHHOCTH CBOMCTB CEPHOM KHCIOTHI 1

53 [Ipaktrueckas padbota Ne 5. Perenue sxcrepuMeHTalbHbIX 3a1a4 1o Teme "Cepa u e€ coenquHeHus " 1

54 A3OT: HaX0XJIeHHE B IPUPO/IE, CIIOCOOBI MOIy4eHUs, PU3NYECKHE U XUMUYECKHE CBONCTBA. AMMHUAK, 1
HUTPUIBI

55 Kucnopoacoaepxaniue coenquaenus a3ota. OcoOOEHHOCTH CBOMCTB a30THOM KUCIOTHI

56 [TpumeHeHue a30Ta U €ro CoOeqUHEHU . A30THbIE y100peHus

57 ®dochop: HaXOXKIEHHE B IPUPOE, CIOCOOBI OTyUYeHUS, PU3NUIECKIEe U XUMHUECKHUE CBOMCTBA. 1
®ocounasl u pochun

58 Oxkcuasl hochopa, pochopconepxaniue kuciaotsl. Comu PocPopHOil KUCTOTHI

59 [Tpumenenue pochopa u ero coequnenuii. ochopHsie y100peHus
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[IpakTuueckas padora Ne 6. Pemenue skcriepuMeHTaIbHBIX 331a4 10 TeMme "A30T 1 hocdop u ux

60 " 1
COEIMHEHUS

61 Yraepon: HaXOXJCHUE B IPUPO/IC, AJUIOTPOITHBIE MOUPUKAINH; (PU3UYECKHE U XUMHUECKUE 1
CBOMCTBA, IPUMEHEHHUE

62 Oxkcua yrinepona(ll), okeun yriaepona(lV), yronsHast kuciiora u €€ coiau 1

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

64 Kpemuuii: HaxoxxJIeHUE B IPUPOJIE, CIIOCOOBI MOMyYeHUSs, PU3NUECKUE U XUMUYECKHE CBONCTBA 1

65 Oxkcupn kpemuusi(1V), kpeMHUEBass KUCI0TA, CUIIMKAThI 1

66 [Tpumenenue kpeMHUS U ero coenuHeHui. CTeKI0, ero Moxy4eHue, BUIbl CTeKIa 1

67 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

68 Cucremaruzanusa U 00001enne 3uaduii no reme "Hemeramisr" 1

69 KonTpoapHas padora o teme "Hemeramisr" 1

70 AHaim3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKILIUs OIIHOOK 1

7 [Tonoxenue metamnos B [lepuonndeckoit cucteMe XMMUYECKHX 371eMEHTOB. OCOOEHHOCTH CTPOEHUS 1
JJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIOB

72 OO6mue ¢puznyueckne cBoMCTBa MeTaioB. [[pumMeHeHre MeTauioB B ObITY U TEXHUKE 1

73 CmuaBsl MetasuioB. Koppo3ust Merasmios 1

74 Pemenne 3ana4 pa3nu4HbIX TUIIOB 1

75 DIEKTPOXUMHUECKUH psiji HanpskeHUH MeTaioB. O0me crnocoObl MOTyYeHHUs METaUIOB 1
OO6mas xapakrepuctika MetaiioB |A-rpymst [leproanaeckoil CHCTEMBI XUMUYECKHX JIEMEHTOB.

76 Hatpwuit u xanuii: monydeHue, Gpu3nueckre 1 XMMUIECKHE CBOMCTBA, MPUMEHEHHE TIPOCTHIX BEIIECTB 1
Y UX COEIUHEHUI
O6mas xapakrepuctuka metamuioB | |A-rpynmnst [lepuoanueckoit cicTeMbl XUMUYECKUX 3JIEMEHTOB.

77 Marunuii 1 Kanpluii: mojay4deHue, GU3nIecKue 1 XMMHUIECKHUEe CBOMCTBA, TPUMEHEHHE TTPOCTHIX 1
BEIIECTB U UX COSIMHEHNH

78 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS 1
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79 AJNIOMHMHHUI: TIOTy4eHue, (PU3NYecKre U XUMHUUECKUE CBOMCTBA, MPUMEHEHUE 1

80 AmodotepHble CBOMCTBA OKCHIA U THIPOKCHU/IA AIFOMUHUS, THIPOKCOKOMIUIEKCHI A IFOMUHHUS, UX 1
IIPUMEHEHNE

81 Pemenue 3aay pa3nuM4HbIX TUIIOB 1

82 [IpakTuyeckast pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 3a71a4 0 TeMe "MeTasuibl TIaBHBIX 1
noarpynn”

83 OO11ast xapakTepucTHKa MeTaJlIoB no6ouHbIx noarpymi (b-rpynm) Ilepuoaudeckoii cuctemsl 1
XMMHUYECKHX 3JIEMEHTOB

84 Pu3nyecKue 1 XUMUYECKUE CBOMCTBA XpOMa U €r0 COCTMHEHUH, UX IPUMEHEHUE

85 Baxwneiimue coequHenns Mapranua. [lepManranaT kauus, €ro OKMCIUTEIbHbIE CBONCTBA

86 dusnueckue U XMMUYECKHEe CBOMCTBA Kelle3a U ero coeuHeHuil. [lomydenue u npuMeHeHue CriaBoB 1
xKenesa

87 ®u3nyecKue U1 XUMHYECKUE CBOMCTBA MEAU U €€ COCIUHEHNN, UX IPUMEHEHHE 1

88 dusnyecKkue 1 XMMUYECKHE CBOMCTBA IMHKA U €0 COEIUHEHU, UX IPUMEHEHHE. 1
I'MIpOKCOKOMITIIEKCHI IUHKA

89 [IpakTuueckas pabora Ne 8. Pemienue skcnepuMeHTaNbHBIX 33]1a4 110 TeMe "MeTaibl MOO0YHBIX 1
noarpynm”

90 Pemenue 3a1a4 pa3nuyHBIX THIIOB 1

91 O06o0011eHNe U cucTeMaTu3alus U3y4eHHOro MaTepuana rno reme "Merasibr" 1

92 KoHnTposibHas padora o Teme "Mertamibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThl, KOPPEKLUs OMIHOOK 1

94 Ponb xumun B obecrieueHUN YCTOWYMBOTO pa3BUTHS yesioBedyecTBa. [IoHsATHE 0 HAYYHBIX METO/1ax 1
HCCJIEIOBAHMSI BELLIECTB

95 HayuHble NpUHIMITEI OpraHU3alui XUMHUYECKOT0 IPOU3BOACTBA. [IpOMBIIIIIEHHBIE CITOCOOBI 1
MOJIyYEHUS BXKHEUILINX BELLIECTB

96 XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbl U €T0 MOCIEICTBUS 1
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97 XuMHus ¥ 30pOBbE YesoBeKa. JIekapcTBEHHBIE CPE/ICTBA 1

Xumug uu. Posie xumun B o0ecrieueHny nuieBoil oe3omnacuoctu. Kocmernueckue u

98 1
nap@romMepHbIe cpeacTBa. berToBast xumust
99 XuMHUS B CTpOUTENbCTBE. BaxkHeine cTpouTenbHble U KOHCTPYKIIMOHHbBIE MaTepHalibl. XUMHUS B 1
CeJIbCKOM Xo3siiicTBe. OpraHnyeckue 1 MUHEpalbHbIE YA00peHus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
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 knacc : yriyOnéHHbIi ypoBeHs : yueOHuk / B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. [dpo3nos, B.B. JIynun, nox pen. B.B.
Jlynuna. — M. : IIpocBemenue, 2023.

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Metoauueckoe mocodrue — 0a30BBIM
ypoBeHb» - M.: [Ipoda.

2. O.C.lI'abpuensn, W.I'.OctpoymoB, «OOmas XumMus B TecTaxX, 3ajayax,
ynpaxkuenusx. 11 kmace» — M.: Ipoda.

3. O.CTI'aopuensn, II.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTpomabsHbie U mpoBepouHbie padoThl K yueOHUKY». — M.: JIpoda.

4. O.CTIabpuensu, I'.I'JIeicoBa, A.I'BBemenckas «Xumus 11 xkiacc:
Hacronpuas kaura maus yuutensi». Yacts 1 — M.: [Ipoda.

5. O.Crla6puensn, I'.I'.JIeicoBa, A.I'BBemenckas «Xumms 11 kiacc:
Hacronbnas kaura jis yuurens». Yacts 2 — M.: [poda.

6. O.C.I'abpuensan, I[1.B.Pemeros, N.I'.OctpoymoBa «3agauv Mo XUMUU U
crocoO0bI Ux pemeHus - M.: «Jpoday.

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 «XUMHUYECKHI SKCIIEPUMEHT B TiKose 11
Kiaccy; - M.: Jlpoda.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ITpoexTHbie 3ananust Xumus. 10 kmacc. OO0 «I'noban-J1ad»

2. «Bcepoccuiickue mpoBepouHble paboTel 11  kmace, Xumwms». OOO
«AKmace»

3. [Toaroroska k EI'D mo xumun amst 11 kmacca. OO0 «Dokcdopm»

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