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OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYeHHWE OPraHUYECKOW XUMHUH, NPEACTABICHHE 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
opranuyeckux BemecTB. IloHsTHE O CBOOOAHOM pajukaie, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (OpMyNbl pPa3IUYHBIX BHUAOB: Ppa3BEPHYTas, COKpaUIEHHA,
ckenetHas. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMUMU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOyriIMBaHHE W TOPEHHUE), KOHCTPYHMPOBAHUE MOJENEH MOJEKYI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpUIN3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. Dusmveckne CBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

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

Ankenbl. ['oMonornueckuii psifi ajnkeHoB, oOmas Gopmysna, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIIECHUS B O-TMOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX 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
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MOJeKylnbl OenH3ona. dusmdyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpomykThl nepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXY PA3IMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHorpynmy. J[leficTBue Ha TaJIOTeHNPOU3BOJHBIE BOAHOTO U CIHUPTOBOTO
pactBopa ménoun. B3anMozeiicTBue nuraioreHaaKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusnmyeckue CBOWCTBA  MpeeiabHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIa U METAaHOJA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEUICHUS, B3aMMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'O2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenne penona. GenondopmanbaeruaHas cMoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHUYECKHME CBOWCTBAa  aIbJECTHIOB M  KETOHOB:  pEaKUUU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJLMUTHUHOBAS, OJICHUHOBAas, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
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
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOFOIIIEES ACHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBJAECTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lonucaxapuasl: kpaxmain,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONO3bI: TUAPOJIN3, TONyuyeHue 3GUpOB 1eiUT0103bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETU] HA PACKAJIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
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, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denomnsny, «KapbonoBsie kucnoTbl. Cl0XKHBIE YPUPBI».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
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 — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOe BAMsSHUE TPyNI aTOMOB B MOJIEKyJie aHuiIuHa. OcoOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsT U TNpuUMeHeHue anudaTudeckux amuHoB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAEIbHBIE PEACTABUTENH Ol
AMUHOKHUCIIOT:  TJIMUMH, aJaHuH. @OU3WYecKue CBOMCTBA aMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepbl. [lepBuuHasi, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUU, I[BETHHIC
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 MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIsipHas



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

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJINBUHWIXJIOPU, MOJUCTHPOJ, MOTUMETHIMETAKPUIAT, MOJUKapOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXO0XJIECHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HAa OCHOBE €ro XWMHYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIUX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHOoNOTHSA: TNHINEBBIE MPOAYKTH, OCHOBBI PAlMOHATBHOTO THUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAaHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(DUTYpaIl HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH 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,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTJIEIbHBIX IIPEACTABUTENIE HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbl, BIMSIONIME HA IOJOXKEHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENM W BOCCTAHOBUTEIU. MeETOH 3JIEKTPOHHOro OaliaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIIMSIHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHHUS UX aToMoB. dusnyeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TornIrMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCTUHEHUM.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcua cepsi(l1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30THCTas U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcuabl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpemuusi(l1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. lIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka metaioB |IA-rpynmer [lepuonnyeckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIlleCTBA M €ro coeauHeHud. AM@oTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue 1 XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHU. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coemunenuss wmapranma(ll), wmapranna(lV), wapraama(VI) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHennil. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpAlICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W jKejie3a C pacTBOpAMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeToJaX TIO3HAHUS M METOJOJOTUH HAy4YHOTO MCCIIeI0BaHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHUMHUUYECKOE 3arps3HEHHUE OKPYXKAIOIIEeW Cpeabl M €ro MOCJEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIE 100aBKkU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTENBCTBE: BAXKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (1LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciaud OJHO M3 BEIIECTB JaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusit  MEXNpeaMETHBIX  CBS3ed TpW  HM3yYyeHUH oOOmel u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BEIIEeCTBA, WACANbHBIA ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKJICMHOBBIC KUCIIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJCTBO, MUILEBASI MPOMBILIIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIET'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
OOYyYaIOIIMMUCS POCCHUICKON T'PaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLIECce peaan3alui 00pa30BaTeIbHON AeSITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX 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 TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
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€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUN
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 OOpallleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

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

OCO3HAHMS TIOCHEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TMPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYNY, JIOISIM TPYy/Aa U PE3yJIbTaTaM TPYAOBON JeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHMUSI HEOOXOIUMOCTH HCIOJb30BaHUA JOCTHXKEHUW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MIPaKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO TWPOTHUBOCTOSTH HACOJIOTHUN
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUU PALMOHATIBFHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUHU IEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIM3ALMK: B €€ TyMaHUCTHUYECKOM HANpaBJICHHOCTH W BaXHOM pOJH B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTUYECKU KOMGMOPTHOM JKU3HU KaXKJAO0r0 4YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
noJlyyaeMble 3HAHUA JIJIsl aHAM3a U OOBSCHEHUS SIBIICHUM OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peteHus Ipo0JIeM B peajbHbIX JKU3HEHHBIX CUTYalIUsIX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

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

UHTEpeca K OCOOCHHOCTAM TpyJAa B pa3lIMyHbIX cepax mpodecCuoHATbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAayYHbIe TOHSATHS, OTPaKaIOLIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH 00yJarmmxcs HCIIOJb30BaTh OCBOECHHBIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTASIBHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKass ¢opmysia, ypaBHEHHE XUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011IEHNS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(POPMALMIO PA3IUYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe N1eiCTBUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh MpEAjaraéMblid alroput™M ACHCTBUN Ipu
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJIAITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CamMoOaHaiau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
[0 OCBOEHHIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI 1E€ATEILHOCTU
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIPpOTpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHUECKOM, SHEPTeTUYECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YelloBeKa, a TakKe DJKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOC W BO30YKIECHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmyibl (pa3BEpHYTHIE, COKpalll€HHBIE,
CKEJIETHBIE), M30MEPHS CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuieckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHbIE COCIMHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MHUPOBO33PEHUECKHE 3HAHMSI, Jie)Kalllue B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3AHMHOM BIUSHUU aTOMOB W TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIbHOCTH  YellOBeKa, OOMMX  HAYYHBIX  MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OTKMCAaHUU COCTaBa, CTPOCHUSI U CBOMCTB OPTaHUYECKUX COCIMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHHUS] XMMHUECKUX PEAKIMHA M PACKPHIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJCTBOM  COCTABJICHMS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATH MOJICTH MOJIEKYJl OPTaHUYECKUX BEIIECTB IS MILTIOCTPAIIH
UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPUHAJICKHOCTh H3yUECHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknatype (IUPAC) u npuBoauTh TpHUBHAIBHBIC Ha3BaHHS JJIA OTACIBHBIX
IpEICTaBUTENICH OPTaHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOJMYOJ, TIHUICPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, MATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
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;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadoTKu WU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHMUS,

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

Cc(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 0 OPraHUYECKOW XUMHUH JJisi 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, OO0OBEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATh
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 YMEHHUU: CAMOCTOSITENIbHO IJIAHUPOBATH U MPOBOAMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MpPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHHU3MBI
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 YMEHHUH: OCYUIECTBIISATh LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUH C IMOCTABJICHHON yueOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECNEeYeHUH YCTOMYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHH PAlMOHAJILHOTO MPUPOIOINOIb30BaAHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe IMOHATHS — XHMHWYCCKHH 3JCMCHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKONU PEaKIMi, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJMTHUUYECKON TUCCOLUALMH, TEPUOAUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHHW3Max XHUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATH BAJICEHTHOCTh M CTENICHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI IEPUOINYECKOTO 3akoHa J1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOTO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U HX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHEWIHUX Bo3aeicTBuid (mpuHimn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJIECHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHSTUN «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJIApHAs KOHLIEHTPALMsD;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMaluu; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAMKATOPOB, H3yUYEHHE BIMSAHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3yJbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBoi nHpopManmu, UHTEpHET u apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINIAHUPOBAHHUE

10 KUIACC
Ne Koimue  DiiekTpoHHBIE
n/ Tema ypoka CTBO U nudposBbIe BocnurareabHblil acniekT
n 4acoB pecypcbl
Pasznea 1. TeopeTudyeckue 0CHOBbI OPraHu4ecKkoii Xxumnu (8 4acon)
[Ipenmer https://resh.edu

OPraHNu4YeCKOM XUMHH.

[Ipenmer u 3HaueHKE

.ru/subject/less

coOII0ACHUSI TTPaBUII

Teopus ctpoeHus OpraHUYEeCKON XUMHH, 1 on/6149/start/1 = Ge30MaCHOCTH IPH OOPAIEHHUH C
OpPraHHYECKUX MPEJICTaBICHUE O MHOT000pa3nun 70388/ XUMHUYECKAMH BEIIECTBAMU B
coenuHeHu A. M. OPraHMYeCKUX COCTUHCHUHN OBITY U peaabHON KU3ZHU
Bytneposa (8 uacos)
DNEKTPOHHOE CTPOEHHUE aToMa https://resh.edu
yriiepojia (OCHOBHOE U .ru/subject/less
B030YXIEHHOE COCTOSIHUS). 1 on/6149/start/1
BanenTHbIE BO3MOKHOCTH aTOMa 70388/
yriaepona
XuMuyecKas CBs3b B https://resh.edu = BIaaeTh JOCTOBEPHOU
OpPraHMYECKUX COEIUHEHUSIX. .ru/subject/less ~ uHpOpMaLUE 0 MepeIoBbIX
MexaHu3MbI 00pa30BaHUSI 1 on/6149/start/1 =~ MOCTMKEHUSAX U OTKPBITHIX
KOBAJICHTHOH CBSI3H, CIIOCOOBI 70388/ MHPOBOH U OT€YECTBEHHON XUMUU
paspbiBa cBA3EH
https://resh.edu
Teopust cTpoeHUs OPraHUuYECKUX 1 .ru/subject/less
coequHenuit A. M. Byrneposa on/6149/start/1
70388/
Bunsl uzoMepun: cTpykTypHas, 1 https://resh.edu V4eOHoe COTPYAHUYECTBO CO

MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

.ru/subject/less

CBCpPCTHUKAMU B COBMECTHOM



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

3¢ (HeKTh B MOJIEKYIIax
OpPraHUYeCKUX COCIUHCHUN

on/6149/start/1

70388/

IIpencrasnenue o

O3HABAaTEIbHOU U
HUCCJIEI0BATEIbCKON ACSITCILHOCTH
MPY PENIEHUH BO3HUKAIOIINX

npobieM
6 KJaccu(uKanuu u 1
CUCTEMaTHUYeCcKass HOMEHKJIATypa
(IUPAC) oprannyeckux BEIIECTB
7 Knaccudukamnms peakiuii B 1
OpPraHUYECKON XUMHUHU
3 Cucremaruzanusa 1 0000IeHne 1
3HaHUH MO TeMe
Pa3nes 2. Yraesogopoasl
IIpenenwvHbie
yTIEBOIOPOIBI —
Bxonnas koHTpoNBHAS paboTa 1mo
9 aJIKaHbI, 1
Kypcy xumuu 8-9 kiacca
IUKJI0ANKaHbI (5
YacoB)
AJKaHbI: TOMOJIOTUYECKUM pS/I, https://resh.edu | Y4eOHOE COTPYTHUIECTBO CO
ob1mas ¢popMmysa, HOMEHKIIATypa 1 .ru/subject/less =~ CBEpCTHHKaMH B COBMECTHOM
10 HU30MEpHsL, JIEKTPOHHOE U 1 on/6151/start/1 =~ TO3HABATENLHOH M
HpOCTpaHCTBCHHOC CTpO@HI/Ie 49993{ HCCICA0OBATCIBCKON ACATCIIbHOCTH
IIpU pECIICHNUH BO3HUKAIOUINX
MoJeKys1 Oru3nyecKue u
N npodiem
XUMHUYECKHUE CBOWCTBA aJIKAHOB
https://resh.edu
HaxoxneHnne aikaHOB B IPUPOJIE. -
.ru/subject/less
11 CriocoObl mosryyeHus u 1
on/6151/start/1
MIPUMEHEHHE ATKAHOB
P 49993/
[Muxnoankansl: o0mas Gpopmyia, https://resh.edu
12 HOMEHKJIATypa ¥ U30Mepus, 1 .ru/subject/less

0COOEHHOCTH CTPOCHHS U

on/6151/start/1



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
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https://resh.edu.ru/subject/lesson/6151/start/149993/

XAMHYECKHX CBOKUCTB, CIIOCOOBI
MOJIyYCHHS U IPUMEHEHHE

49993/

Pemenne pacuy€THbIX 3a1a4 HA
OIIpeIETICHUE MOJIEKYJIIPHOMN
(hOpMyIIBI OPraHUIECKOTO

(dhopMHUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY
IUTAHUPOBAHUIO U

13 BELIECTBA [10 MAaCCOBBIM JI0JISIM OCYILIECTBIICHUIO yUEOHON
aTOMOB 3JIEMEHTOB, BXO/IAIIUX B JIeSITEIIbHOCTH
ero coctaB. CucremaTu3anus u
000011IeHH e 3HAHUN 110 TEME
Henpenenbubie AJIKEHBI: TOMOJIOTUYECKUM PS/I, https://resh.edu = Y4eOHOE COTpYTHHYECTBO CO
YII€BOAOPOMIBIL: obmmas popmyina, HOMEHKIATYypa, .ru/subject/less ~ CBEPCTHHKAMHU B COBMECTHOM
14 QJIKEHBI, aJIKaJUEHBI, DIIEKTPOHHOE U on/5412/start/2 ~ TO3HABATE/ILHOH U
ankussl (14 yacos) HPOCTPAHCTBEHHOE CTPOEHHUE 12563 HCCIICIOBATCIECKOH ACATCIRHOCTH
IIpy pEIICHNHU BO3SHUKAIOIUX
Mouiekynn. CTpyKTypHas U uc-
pooJieM
TpaHC-U30MEPHUS AJTKEHOB
https://resh.edu
Ou3nyecKue 1 XUMHUIECKHE )
. .ru/subject/less
15 CBOMCTBA ajdkeHoB. [IpaBuio
M on/5412/start/2
ApPKOBHUKOBA
P 12563/
https://resh.edu
16 CriocoObl nostyueHust u .ru/subject/less
IIPUMEHEHUE AJIKEHOB on/5412/start/2
12563/
COOJIIOIEHNS TIPABUIT
[IpakTuueckas padora Ne 1 o P
" 0€301MacHOCTH MPH OOPALICHUH C
17 teme "[losmydenue sTuiieHa u
. XUMHUYECCKHMH BEIISCTBAMH B
W3YYCHHE €TI0 CBOMCTB -
OBITY U peaTbHOM KU3HU
18 Pemenne pacuéTHbIX 33724 HA (dbopMUpOBaHHE TOTOBHOCTH K

onpeAeIeHuE MOJIEKYIISIPHOU

CaMOCTOATCIbHOMY



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
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https://resh.edu.ru/subject/lesson/5412/start/212563/

(hOpMyIIBI OPraHUIECKOTO
BEIIEeCTBA

IJIAHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOU
JIESITEIIbHOCTH

AJKaJIUeHbI: CONPSIKEHHBIE,

VY4eOHoe COTPYAHUYECTBO CO
CBEPCTHUKAMHU B COBMECTHOM

19 M30JIMPOBaHHbIE,
KyMynupoBaHHbIe. OcOOEHHOCTH HO3HABATCIIPHON 1
SIIEKTPOHHOIO CTPOEHHS HCCICO0BATCIBCKON ACATCIIbHOCTH
- [IPU PELICHUU BO3HUKAIOIINX
XUMHUYECKUE CBOKCTBA
20 .. pooJieM
COTIPSKEHHBIX TUCHOB
21 CnocoOsl mostyueHus: u
MIPUMEHEHUE AJKaIUEHOB
AJIKWHBI: TOMOJIOTHYECKHH PSij,
oOurast popmysa, HOMEHKIATYpa,
22 3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, (pu3nueckue cBoiicTa
23 XUMHYECKUE CBONCTBA aJIKMHOB
24 KauecTBeHHbBIE peakiuy Ha
TPOMHYIO CBSI3b
o5 CriocoObI nostyueHus u
MPUMEHEHHE AIKIHOB
(dhopMHupOBaHKE TOTOBHOCTH K
" CaMOCTOSITETEHOMY
Pemrenne 3amau: pacd€rsl o
26 . IUTAHUPOBAHUIO U
YPaBHEHHUIO XUMHUYECKON peaKInu .
OCYILECTBICHUIO YUeOHOMH
JeSITeTIbHOCTH
97 Cucremaruzanusa 1 0000I1IeHne

3HAHUI 10 TEME




Apomarnyeckue
YTIE€BOAOPOIbI
(apensl) ( 8 yacoB)

ApEeHBI: TOMOJIOTHYECKUH Psifi,

obmas hopmysia, HOMEHKIIATypa.

DIJIEKTPOHHOE U

Y4eOHOE COTPYTHUYECTBO CO
CBEPCTHUKAMH B COBMECTHOM
MO3HAaBaTEIbHOU U

28 .
POCTPAHCTBEHHOE CTPOECHHE HUCCJICAOBATCIBbCKOU ACATCIIbHOCTHU
IIpU PpEIICHNUHY BO3HUKAIOIINX
MOJIEKYJ O€H30J1a U TOIyoa, X
N npobieM
(u3nueckue cBOCTBa
29 XHUMHYECKHE CBOICTBA aPEHOB:
peaKkuu 3aMerieHus
XHUMHUYECKUE CBOWCTBA APEHOB:
30 peaKIy IPUCOCTUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H30J1a
31 Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIa
N ¢dbopMUpOBaHNE TOTOBHOCTH K
Pemienue pacuéTHbIX 3a1a4 Ha
. CaMOCTOSITETTLHOMY
OTIpeJIeIEHue MOJIEKYJIIPHOM
32 IUTAHUPOBAHMIO U
(bopMyIBI OPraHUYECcKOro .
OCYILECTBIICHUIO YUeOHOH
BEIIECTBA
JeSITeTTHHOCTH
33 CriocoObI nostyueHus u
MIPUMEHEHHE apEHOB
I'eneTrueckas CBsI3b MEKIY
34 pa3IUYHBIMU KJIacCaMu
YTJIEBOI0POIOB
N (dhopMHupOBaHKE TOTOBHOCTH K
Pacuérel no ypaBHEeHUsIM
. CaMOCTOSITETLHOMY
XUMHAYECKHUX PEaKITHi.
35 TUTAHUPOBAHHIO U

Cucremaruzanusa 1 0000I1IeHne
3HAHUM T10 TeMe

OCYIIIECTBJICHUIO YIeOHOM
IEeITENLHOCTU




36

IIpuponusie
HUCTOYHUKHU
YTIEBOJAOPOIOB U UX
nepepaboTka

https://resh.edu

[Tpuponueiii ra3. [lomyTHbie .ru/subject/less
HeTsIHBIC Ta3bl on/6148/start/1

70461/

37

KameHHbIi1 yroib 1 IpOIyKThl €10
nepepadboTKu

38

39

40

["aioreHnpor3BOAHBIC
yTIIEBOJIOPOIOB

Hedtp 1 ciocoOwn eé
nepepabotku. [Ipumenenne 1
MPOAYKTOB IepepaboTKu HEPTH

I'eneTnyeckas cBs3b MCKAY

Pa3JIMIHBIMU KJIaCCaMU 1
YrjieBo40opoaoB
FaJ’IOFeHOHPOI/IBBOI[HHe
YrJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIINHU 3aMCIICHUS
rajJorcHa

41

42

[elicTBue menoueit Ha
raJIOTeHITPOU3BOTHBIE.

BzanMmoneiicTBue 1
JINTAJIOT€HAIKAHOB C MarHUEM H

LIMHKOM

Cucremaruzamus 1 00001eHne
3HAHUU TIO pa3aeny 1
"Yrnesonpopoas!”

43

KonTponbhas pabota no teme 1
"Yraesogopobr"

Pazpnen 3. Kuciiopoacoaep:xamnue opranniecKue coeIuHEeHUs

44

Crnuptsl. Genon

[IpenenbHbIE OHOATOMHBIE 1 https://resh.edu



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/

45

(11 gacoB)

CHUPTHI: TOMOJIOTUYECKUH Psif,
obmas popmyia, cTpoeHHe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa, KJIacCH(HUKAIIHS,
¢dusnveckre CBOMCTBA

XUMHYECKHE CBOMCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

.ru/subject/less
on/4769/start/1

50550/

46

CrniocoObl nostyueHus u
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

47

48

49

50

[IpocTeie 3¢upbl: HOMEHKIATYpa

Y U30MepHUs, 0COOCHHOCTH
(1)I/I3I/I‘-IGCKI/IX U XUMHUYCCKUX
CBOWCTB

MHOT0aTOMHBIE CITUPTHI:
STHUJICHTIIMKOJb U TIIUIEPHH, HX
(bHSH‘{CCKI/Ie U XUMHNYCCKHUEC
CBOMCTBA

CriocoObI nostyueHus u
PUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

®eHon: cTpoeHUE MOJIEKYIIBI,
(du3nUecKre CBOMCTBA.
TokcuuHOCTB (heHoNa

https://resh.edu

.ru/subject/less
on/5727/start/1

50577/

51

52

Xumudeckue cBoicTBa (heHoma

CriocoObl nosryyeHus u
npUMeHeHHe PpeHoa



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

53

[IpakTnueckas padora Ne 2.
Pemenue skciepuMeHTAIbHBIX
3aga4 no teme "CrnupTsl U
(henosr"

COOJTIOICHUS TTPABUIT
0€301acHOCTH MPU 0OpaIEHUH C
XUMUYECKHMHU BEIIECTBAMH B
OBITY M peabHOMN JKU3HU

54

Cucremaruzanus u 00001eHue
3HAHUI 110 TEME

55

KapOonunbHbie
COCIMHEHUS:

AJIbJACTUABI U KETOHBI.

KapGonossie
KHUCJIOTHI. CIIOXKHBIC
a¢upsl. XKupsr (11
4acoB)

ANbIETUB M KETOHBI:
JIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON TPYIIIbI;
TOMOJIOTHYECKHUE PSBI, 001IIast
bopmyia, uzomepus u
HOMEHKJIaTypa

56

ANbIIETUB M KETOHBIL:
(u3nueckre CBOMCTBA; peakuuu
MIPUCOETUHEHUS

57

Peakuuu okucinenus u
Ka4ueCTBEHHBIC PEAKIINH
ATBIETUIOB U KETOHOB

(dbopMHpOBaHKE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY
IJIaHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOI
JeSITeTTHHOCTH

58

59

60

CriocoObI TTOTYYeHUS aJTbIETHIOB
U KETOHOB

OIHOOCHOBHBIE TIPEICIIEHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYT

H3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCJIOT, UX




¢usnveckne CBONCTBA

61

62

63

64

XUMHYECKHAE CBOUCTBA
MpeACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcoOeHHOCTH CBOWCTB
MYpaBbUHOMN KHCIOTHI.
MHoroo6pa3ue kapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOICTB:
HeMpeeIbHbIX U apOMaTHYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BICIINX
KapOOHOBBIX KHUCJIOT

Ilonsatue o IPONU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

65

CrniocoOsl nostydeHus u
IpUMEHEHHE KapOOHOBBIX KUCIOT

66

CrnoxHble 3¢upsbl:
TOMOJIOTUYECKHH psiJl, 001as
dhopmyna, nuzomepus u
HOMEHKJIaTypa

67

68

DU3NYECKNE U XUMUYECKHE
cBOIcTBa 3(UpPOB

Pemenue pacu€THpIxX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaKUnu, Ha ONIPEIETICHUE
MOJIEKYJISIPHON (OPMYITBI

(dbopmMHpOBaHKE TOTOBHOCTH K
CaMOCTOSITETLHOMY
TUTAHUPOBAHUIO U
OCYIIECTBICHUIO YUeOHOMH




OpraHn4Y€CKOIro BCIICCTBA

JACATCIIbHOCTH

69

70

71

72

73

74

75

[TpakTrueckas padota Ne 3.
Pewrenne skciepuMeHTAIBHBIX
3agad no Teme "KapboHoBbIe
Kkuca0Thl. CiioxxHblie 3Gupsr”

XKupsr: crpoenue, puznvecKue u
XUMHUYECKHE CBOKCTBA (THAPOITHU3)

OcoOeHHOCTH CBOICTB KHUPOB,
COZEpIKAIMX OCTAaTKU
HEMPEeIEIbHBIX KUPHBIX KUCIIOT.
2Kupsl B npupoje

Mp11a KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, KX MOIOIIIEe
neucrtBue. Iloustue o
CHUHTETHYCCKUX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas cBI3b
YIJI€BOJOPOAOB U
KHUCJIOPOJICOAEPKALTUX
OpraHUYECKUX BELIECTB

Pacuérel o ypaBHEHUSAM
XUMUYECKUX PEAKLUN

Cucremaruzanusa 1 0000I1IeHne
3HAHUH T10 TEME

https://resh.edu

.ru/subject/less
on/5952/start/1

50631/

COOJIIO/ICHHST TIPABHUIT
0€30MacHOCTH MIPpU OOPALICHUN C
XMMHUYECKHMH BEIIECTBAMH B
OBITY U peajbHOM KU3HU

(dhopMHUpOBaHKE TOTOBHOCTH K
CaMOCTOSITETEHOMY
TUTAHUPOBAHUIO U
OCYILECTBIICHUIO YUeOHOM
JIESITENIbHOCTH



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

76

VYrneBoas! (9 yacoB)

OOm1ast xapakTepUCTHKA
YIIIEBOJIOB U KiaccuuKanus
yIIIeBOJIOB (MOHO-, - U
HOJIUCAXaPUIbI)

https://resh.edu

.ru/subject/less
on/6150/start/1

50687/

77

Monocaxapuabl: pU3HUECcKue
CBOMCTBA 1 HAXO0XJICHHE B
pUpoJIe

78

79

80

81

[IpuMeHeHue rroKo3sl, e€
3HAa4YCHUC B ’KU3HCACATCIbHOCTHU
Oopranusma

[[Hcaxapnzu,l: caxapo3a, MajibTO3a

u nakro3a. Haxoxzaenue B
IIPUPOJIE U IPUMEHEHUE
JMCaxapuioB

[Tonucaxapuasl: cTpoeHUe
MaKpOMOJIeKYJ1, (hu3nyeckue u
XUMHYECKHE CBOICTBA,
MIPpUMEHEHNE

[TonsiTue 06 HCKYCCTBCHHBIX
BOJIOKHax

https://resh.edu

.ru/subject/less
on/5413/start/1

50714/

82

Pemenue pacueTHbIX 3a/1a4 Ha
ONpeAeICHUE JOJIM BhIX0OA
MPOAYKTa PEAKIIUU OT
TEOPETUUYECKU BO3MOKHOTO

(hopMHUpOBaHHE TOTOBHOCTH K
CaMOCTOSITETEHOMY
TUTAHUPOBAHUIO U
OCYILECTBICHUIO YUeOHOM
JIeSITEIbHOCTH

83

Cucremaruzanusa 1 0000I1IeHne
3HAHUM MO pa3aeny

84

KonrtponbHast pabota o Teme



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

"Kucnopoaconepxkarue
OpraHUYeCKHUe COeTUHEHU"

85

86

AMUHEL
AMuHOKHUCIOTHL. benku
(12 gacoB)

Pasnen 4. AzoTconeprxaime opranuyie

AMUHBI: K1accudukarys,

CTPOCHHE MOJIEKYJI, 001Iast

dbopmya, nzomepus, 1
HOMEHKJIaTypa ¥ (pu3HuecKue

CBOMCTBaA

XUMHUYeCKre CBOMCTBA
aJ'II/I(l)aTI/I‘leCKI/IX AdMHHOB

CKHEC COCIMHCHUA

https://resh.edu =~ Y4eGHOE COTpYIHUYECTBO CO
.ru/subject/less CBEPCTHUKAMHU B COBMECTHOU

on/4743/start/1 IMO3HABATEIIFHON U
50742/ HCCIICIOBATENILCKOM AEATEILHOCTH

IIPU PEUICHUN BOZHUKAIOIIUX
mpo0iieM

Y4eOHOe COTPYTHUIECTBO CO
CBEpCTHUKAMHU B COBMECTHOM

87

AHUINH: CTPOCHNE aHWINHA,
0COOEHHOCTH XMMHYECKHX 1
CBOWCTB aHWJIMHA

MO3HABATEILHOU U
HCCIIEN0BATEBCKOMN NEITEILHOCTH
IIPY PELIEHUH BO3HUKAIOIINX

88

89

90

91

CrniocoOsl nostydeHus u
MIPUMEHEHHE AT PaTHUECKUX 1
aMHHOB

AMUHOKHUCIIOTBL: HOMEHKIIATYpa U
n3zoMepusl, pusnueckue CBoiCTBa.
OTI[CJ'H)HI)IG npeacCTaBUTCIIN O~
AMHUHOKHUCJIOT

XuUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, UX OMOJIOTHYECKOE
3HaueHne aMUHOKHCIOT. CUHTE3
Y TUJIPOJIN3 TIENITUI0B

benku kak npupoHbie
MIOJTUMEPBI; CTPYKTYPbI OEJIKOB

pooeM

92
93

XUMHAYECKHUE CBOMCTBA OEIIKOB

A3oTcoaepikaiiue
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TCTCPOUUKIINICCKHUEC COCAUHCHU.
HYKJ'IGI/IHOBBIG KHUCJIOTBI: COCTAaB,
CTPOCHHUE U ouooruyeckas POJIb

94

[IpakTnueckas padora Ne 4.
Pemenne skciepuMeHTaIBHBIX
3a/1a4 1o Teme "A3oTcoepkaiue
OpraHUYeCKHUe COeTUHEHU"

COOJTIOICHHS TTPABHIT
0€30MacHOCTH IIPpU OOPALICHUN C
XUMHNYCCKHUMMU BCILICCTBAMMU B
OBITY M peasIbHOM XU3HH

95

96

KonTponbHas padbora no teme
"A30TcoiepKallie OpraHn4eckue 1
COCMHEHUS

" IIpakTrueckas padorta Ne 5.
Pemenne skcriepuMeHTaNbHBIX
3aja4 1o reme "Pacno3HaBaHue
OpraHUYECKUX COCTMHECHHM"

Paspnen S. BeicokoMoJIeKy I pHbI

€ COCAIMHCHUA

COOJIIOICHHSI TTPABHIT
0€301acHOCTH MPU 0OpaIEHUH C
XUMHYECKUMH BEIICCTBAMH B
OBITY U peaTbHOM KU3HU

97

BricokoMonekymnsipHbie
COCIUHEHUS
( 6 yacon)

OcHOBHbIE NOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX

COCIMHEHUM U METOBI UX 1
CUHTE3a —II0JIMMEpU3aLus U

MIOJIMKOHACHC AU

https://resh.edu

.ru/subject/less
on/6095/start/1

50823/

98

[Imactmaccel. YTunuzamus u
nepepadoTKa MiIacTuKa
DnacToMepbl: HaTypallbHbII
CHUHTETHYECKUE KayuyKu. Pe3nHa

99

10

[IpomexxkyTouHas arrecTanus 1
BonoxkHa: HatypanbHble,

HCKYCCTBCHHBIC, CUHTCTUYCCKUC. 1
HOHI/IMepBI CIIenuaJIbHOIro



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
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Ha3HaA4YCHUA

10

1

10

2
11 KJIACC
Ne
n/n Pazgen

Crtpoenue aToma.

Ileproanueckui
3aKOH U
Ilepuoauueckas
cucreMa
XUMHUYECKHUX
anemenToB 1. 1.
Menneneena

[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTaIBHBIX
3a1a4 o teme "Pacno3HaBanue
IJIACTMACC ¥ BOJIOKOH"

O0001IeHNEe U CUCTEMAaTU3 AU
M3y4EHHOTO MaTepHasa 1o TeMe
"BricokOMONEKYIISIpHBIE
coeauHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Tema ypoka

AtoMm. CocTaB aTOMHBIX sJIEP.
XUMHYECKUH diaeMeHT. M30TOIIhI

CTpoeHue AIIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBLIE
yncna Knaccudukanus
XUMHAYECKHX 3JIEMEHTOB (S-, pP-, d-
, f-amemenTsr)

102

Koanu
€CTBO
JacoB

DJIeKTPOHHbIE
pecypcsl

bubnuoreka
LHOK
https://m.edsoo.ru
/00adb59e

bubanoreka
[HOK
https://m.edsoo.ru
/00adb59e

COOJIIO/ICHHST TIPABHUIT
0€30MacHOCTH MIPpU OOPALICHUN C
XMMHUYECKHMH BEIIECTBAMH B
OBITY U peajbHOM KU3HU

BocnurateanbHbIH aclekT

3nauenue Ilepuonnueckoro 3akoHa
u Ilepponnueckon CUCTEMBI
XUMUYECKUX DJIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. 1. W.
MeHenees — y4€HbIl U
IPaKJaHUH.
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Bxoanast kouTponpHast paboTta 1o
Kypcy xumuu 10 ki1

CaMOCTOATCIIbHO ONPCACIIATh HEJINU
ACATCIIbBHOCTH, INIaHUPOBATD,
OCYHICCTBJIATH, KOHTPOJIMPOBATh

bubnuoreka [I03HABATEJIbHBIE MOTHUBBI,
[HOK HaIpaBJICHHBIE HA MTOJYy4Y€HUE HOBBIX
PacripenieneHue 21eKTpOHOB 110 https://m.eds00.ru = 3HaHUi 10 XUMHUH, HEOOXOJUMbBIE
aTOMHBIM OpOHTAIISIM /00adb59e U1 00BSICHEHUS HAOJII01aEMbIX
HPOLIECCOB M SBJICHUIA
bubnuorexa [103HABaTEIbHBIE MOTUBEI,
DleKTPOHHbIE KOHHTYPAIHH [HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
ATOMOB 3JIEMEHTOB B OCHOBHOM H hitps:/m.edsoo.ru 3nanmit 1o XMMHH, HEOOXO/IMMBIC
BO3G YA IGHHOM COCTOSHMH /00adb59e JUTSE OOBSICHEHHUST HA0JII0TaeMbIX
IPOLIECCOB M SIBJICHHIA
bubnuorexa [M03HABaTEIbHBIE MOTUBEI,
[HOK HaIlpaBJICHHBIE HA ITOJy4YE€HNE HOBBIX
DNeKTpOHHbIE KOHPUTypaluu https://m.edsoo.ru  3HaHUil MO0 XUMHH, HEOOXOTUMbIE
HOHOB. DJIEKTPOOTPHIIATEIIBHOCTh /00adb59e JUIs1 OOBSICHEHUS HAOII01aEMbIX
MPOLECCOB U SIBJIICHUI
[Mepuoanyeckuii 3aK0H 1 bubnuoreka [T03HABaTENbHBIE MOTHBEI,
IMeproanyeckas cucrema LIOK HarpaBJCHHBIC Ha TOJTy4YCHHE HOBBIX
XUMHYECKHX dyieMeHToB J]. U. https://m.eds00.ru = 3HaHMI 110 XUMHUH, HEOOXOIUMBIE
MeHnpeneena, CBSI3b ¢ /00adb59e JUTSL OOBSICHEHNS HAOJF0TaEMBIX
COBPEMEHHOM TEOPUEH CTPOCHHUSI MPOIIECCOB M SIBJICHHIA
aTOMOB
3aKOHOMEPHOCTH H3MEHEHHS bubnunoreka [I03HABaTENbHBIE MOTUBEI,
CBOMCTB XUMHUYECKHX DJIEMEHTOB ILIOK HalpaBJCHHBIE HA TIOTyYEHHE HOBBIX

1 00pa3yeMbIX HMH MPOCTHIX U

https://m.edsoo.ru

3HAHUH 110 XUMUH, HEOOXOTUMEIE
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CJIOKHBIX BCUICCTB 110 I'pyIliaM U
nepuoaam

Cucremaruzanus u 00001eHue

/00adb59e

JUISL OOBSICHEHUS HAOJIIOaeMBIX
MPOLECCOB U SIBJICHUI

YyeOHOE COTPYTHUIECTBO CO
CBEPCTHUKAMHU B COBMECTHOH

9. . [O3HABATENbHON U
SHAHHI TIO TeMe HCCJ'IeZ[OBaTeJ'IBCKOfI OCATCIIBHOCTHU
IMpU pCIICHUH BO3HUKAIOINX HpO6J'IeM
BHIbI XUMUUECKOH CBA3ML. bubmnoreka [103HABATEIbHBIE MOTUBEI,
MeXaHH3MbI 06pa3oBaHHUs [HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
10. KOBAJIEHTHOM CBs3U. BogopoiHas https://m.eds00.1U  3HaHMIt O XMMUH, HEOOXO/IMBIC
CB13b. MEKMOIICKYIAPHBIE /00adb59e JUTSE OOBSICHEHHUS HA0JII0TaeMbIX
B3AMMOCHCTBHS MIPOIICCCOB M SIBJCHUI
BaJICHTHOCTD ¥ BAICHTHELC bubnuoreka [I03HABATEIbHBIE MOTUBEI,
BO3MOKHOCTH aTOMOB. CBSI3h [HOK HaIlpaBJICHHBIE HA ITOJy4YE€HNE HOBBIX
11. SIEKTPOHHOH CTPYKTYDHI https://m.eds00.ru = 3HaHWMI 110 XUMHUH, HEOOXOIUMBIE
MOJIEKYJT C HX FOMETPHIECKIM /00adb59e JUIs1 OOBSICHEHUS HAOII01aEMbIX
CTpoeHIEM MIPOIIECCOB M SIBJICHUI
bubnuoreka [T03HABATENbHBIE MOTHBEI,
TIpe/ICTABICHHS O KOMILIEKCHBIX IHOK HalpaBJCHHBIC HA TIOTyYEHHE HOBBIX
12. COEMHEHISX: COCTAB H https://m.eds00.ru = 3HaHM# 10 XUMHUH, HEOOXOIUMBIE
HOMGHKIaTypa /00adb59e JUISL 0OBSCHEHUS HAOIIO1aEMBIX
MPOIIECCOB M SIBJICHUI
CrpoeHue BeIIECTBA. | Beqectpa MOJIEKYIISPHOTO H bubnuoteka MO3HABATEJIbHBIE MOTHUBHI,
Mmuoroo6pasue HEMOJICKYIISIPHOTO CTPOSHL. [HOK HAIIPABJICHHBIE HA ITOJy4YE€HUE HOBBIX
13. Bemects THITBI KPUCTATTHYECKHX PEIIETOK https://m.eds00.ru  3HaHMii MO XUMHH, HEOOXOTUMBIE
/00adb59e JUISL 0OBSICHEHUS HAOJIIO1aEMBIX

U CBOICTBa BEIISCTB
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IIponecCcoB U SIBJICHHUI

bubnuoteka MMO3HABATEIIbHBIC MOTHUBHI,
TloHsTHE O HCTIEPCHBIX [HOK HaIpaBJICHHBIE HA MTOJTYyY€HUE HOBBIX
https://m.edsoo.ru 7
14. cucremax. [Ipe/CTaBen e 0 p 3HaHHUI MO0 XUMUHU, HEOOXOTUMbIS
KOIIIONTHbIX PACTBODAX /00adb59e JUTSE OOBSICHEHHUS HAOJII0TaeMbIX
MIPOIIECCOB M SIBJICHUI
bubnmoreka MM03HABATEJIbHBIC MOTHUBHI,
HcTiHHBIC pacTBOPBL: [HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
pacTBOPUMOCTb. /00adb59e JUTSE OOBSICHEHHUS HA0JII0TaeMbIX
Kpucramnoruaparst MPOLECCOB U SIBJICHUI
bubnuoTeka MMO3HABATEIIbHBIC MOTHUBHI,
[HOK HaIlpaBJICHHBIEC HA ITOJy4YE€HNE HOBBIX
16 CrocoOb! BbIpaXKeHHUS! https://m.eds00.ru = 3HaHui IO XMMHH, HEOOXOJUMbBIE
KOHLIEHTPALlUN PaCTBOPOB /00adb59e TUTSE OOBSICHEHUS HAOTIOTAEMBIX
MPOLIECCOB U SIBJICHUI
Pemenue 3amau ¢ Y4ebHoe COTPYAHUYECTBO CO
HCIOJIb30BAHUEM TTOHATUI CBEPCTHHKAMH B COBMECTHOM
17. ""MaccoBasi 10J1s1 paCTBOPEHHOTO TIO3HABATCILHOM 1
BelecTBa", "MoApHas HCCIIE/IOBATENILCKON JAEATENbHOCTU
b
" MIPY PEIICHUH BOZHUKAIOIINX MPOOIIeM
KOHIICHTpAITUS pup p
V4eOHOe COTPYAHUYECTBO CO
CBEPCTHUKAMHU B COBMECTHOU
Knaccudukamnus 1 HOMeHKIaTypa .
18 IIO3HABATCIIbHOU U
HEOPTraHUYECKHUX BEIIECTB .
HCCICA0OBATCIBCKON ACATCIIbHOCTH
MPU pElIeHUH BOZHUKAOIIHX MPOOIIeM
19. CucremMatu3anus U 00001IeHNe VYuebHOE COTPYAHUIECTBO
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3HAHUI 110 TEME

CO CBEpCTHUKAaMH B COBMECTHOU
MMO03HABaTEILHOM U
HUCCIIEI0BATEILCKOMN AEITEILHOCTH
MIPY PEIICHUU BO3ZHHUKAIOIINX MPOOIIeM

20.

21.

22.

23.

XUMHYECKHUE
peakuu

KonTponbHas padboTa no temam
"CtpoeHnue aToma.
[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue
BelecTs"”

Krnaccudukanusa Xumuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCKON XUMHH. 3aKOH
COXpaHEHHUS MaCChI BEIIECTB;
3aKOH COXpaHEHUs U
MpEBPAIICHUS YHEPTUU TIPU
XUMUYECKUX PEAKIUAX

TennoBbie 3¢ HEKTh XUMUYECKUX
peakuuil. TepmMmoxumuyeckue
ypaBHEHUS

Brrunciaenus no YpPaBHCHUAM
XUMHUYCCKUX peaKuHﬁ n
TCPMOXUMHYCCKUM YPABHCHUSAM

bubaunoreka
HOK
https://m.edsoo.r

u/00adb59e

CaMOCTOATCJIbHO OMPEACIATEL LCINU
JACATCIIBHOCTH, IIJIAHUPOBATH,
OCYHICCTBJIATH, KOHTPOJIUPOBATH

[1I03HABaTEJIbHBIE MOTHBEI,
HaIpPaBJICHHBIC HA MOJIyYECHHE HOBBIX
3HAHUM 10 XUMHH, HCOOX O JUMEBIES
11 OOBSCHEHUS HAOII0JaeMBIX
MPOLIECCOB U SIBJICHUI

IM03HABaTEIIbHbIC MOTHUBHI,
HaIpaBJICHHBIC HA TIOJy4YEeHUE HOBBIX
3HAHUM 110 XUMHH, HEOOXOUMEIE
I OOBSCHEHUS HAaOII0aeMBIX
MPOLIECCOB U SIBJICHUI

[MO3HABATENbHBIE MOTUBEI,
HaIpaBlIEHHbIE HA TIONyYE€HUE HOBBIX
3HAHHUH 110 XUMHUH, HEOOXOIUMEIE
U1 0OBsICHEHUS HAOII0OJaEMBIX



https://m.edsoo.ru/00adb59e
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HpOHCCCOBIIﬂBHCHHﬁ

bubnuoreka MO03HABATEJIbHbIE MOTHUBBI,
CKkOpocTh XMMHYECKOH peaKiuu, [HOK HaIpaBJICHHBIE HA MTOJTYyY€HUE HOBBIX
24 e€ 3aBHCUMOCTb OT Pa3THIHBIX https://m.eds00.ru  3HaHui 10 XUMHUH, HEOOXOIUMBIE
(akropos. Karanus u /00adb59e JUTSE OOBSICHEHHUS HAOJII0TaeMbIX
KaTaJIn3aTophl [POLIECCOB M SIBJICHHIA
bubnmoreka MO3HABATEIbHBIE MOTHUBHI,
[HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
o5 I'oMoreHHbIC U TETEPOreHHbIC https://m.eds00.ru = 3gaHui 10 XUMHUH, HEOOXOIUMBIE
peakuuu /00adb59e JUTSI OOBSICHEHUS HAOITIOTAEMBIX
IIPOLIECCOB U SIBICHUI
[IpakTuueckas pabora Ne 1 o CaMOCTOSTETBHO OIIPEACIIATH LEIH
teme "BnusiHue pa3nuyHbIx NEATETLHOCTH, TIIAHUPOBATh,
26. (bakTOpoB Ha CKOPOCTH OCYIIIECTBJIATH, KOHTPOJIMPOBATh
XUMHUYECKON peakun"
OObpaTtumble U HEOOpaTUMBbIE bubmorexa
27. peakuu. XuMHUYECKOe HOK
paBHOBeCHE https://m.edsoo.r
u/00adb59e
[Ipaktuyeckas padora Ne 2 o CaMOCTOSTEIBHO ONPEAENAT LeIn
Tteme "BnusiHue pa3nnyHbIx NEATETbHOCTH, TIIAHUPOBATh,
28 (baKTOpOB HAa I0JIOKECHUE OCYHICCTBJIATH, KOHTPOJIMPOBATH
XUMHUYECKOTIO PaBHOBECHS"
DIEKTPOIHTHIECKAS bubnmoreka MO3HABATEIbHBIE MOTHUBHI,
jmccommayst. CHIbHBIE U C1a0ble [HOK HaIpaBlIEHHbIE HA TIONyYE€HUE HOBBIX
29. srekTpouThl. CTerneHb https://m.eds00.ru = 3HaHMil 10 XUMHH, HEOOXOIUMBIC
/00adb59% TUTSI OOBSICHEHUS HAOITIOTAEMBIX

JUcconuanumn
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IIponecCcoB U SIBJICHHUI

bubnuoreka [103HABaTEIbHBIE MOTHBBI,
HonHoe npou3BeICHUE BOJIBI. [HOK HaIpaBJICHHBIE HA MTOJTYyY€HUE HOBBIX
30, Cpena BOIHBIX pacTBOPOB. https://m.edso0.ru  3HaHMii 10 XMMUK, HEOOXOAUMBIE
Bonmoponansrii mokasarens (pH) /00adb59e JUTSE OOBSICHEHHUS HAOJII0TaeMbIX
pacTeopa IIPOIICCCOB M SBJICHHIMA
bubnnoreka [103HABATE/ILHEIE MOTUBEI,
Tuaporus coneit. Peakim, [HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
31. [POTEKAIOIIHE B PACTBOPAX https://m.eds00.ru = 3HaHUI 10 XUMHUH, HEOOXOAUMbBIE
SICKTPOIHTOB /00adb59e JUTSE OOBSICHEHHUS HA0JII0TaeMbIX
IPOLIECCOB M SIBJICHHIA
[IpakTuueckas padbora Ne 3 o CaMOCTOSITETBHO OIIPEACIATH LEIH
32. TeMe "XUMUYECKUE PEaKINH B JEATEIbHOCTH, IIJIaHUPOBATh,
PacTBOPax HJIEKTPOIUTOB" OCYILECTBIISITh, KOHTPOJIUPOBATh
bubGnuoreka [I03HABaTEIbHBIE MOTHBBI,
OxuciurenbHo- LIOK HanpaBJICHHBIE HA MTOJIy4Ye€HHE HOBBIX
33 BOCCTaHOBUTCIIBHBIC PCAKIIUH. https://m.eds00.ru = 3HaHUI 10 XUMHUH, HEOOXOUMbBIE
Baxnemie OKUCINTEIN U /00adb59e JUIs1 00BACHEHHS HAOIII01aEMBIX
BOCCTaHOBUTCIIN HPOLIECCOB U SIBIICHUIT
bubnuoreka [103HABATEILHLIE MOTUBEI,
LIOK HalpaBJCHHBIE HA TIOTyYEHHE HOBBIX
34, Mertozx siexTpoHHOrO https://m.eds00.ru = 3HaHMI 110 XUMHUH, HEOOXOIUMBIE
(3IIEKTOHHO-MOHHOT0) OanaHca /00adb59% TUTSL 0OBbSICHEHUS HAOJI01aeMBIX
MPOLECCOB U SIBIICHUI
35 DJIEKTPOIIN3 PACTBOPOB U bubnuoreka [I03HABATEILHLIE MOTUBEI,
' pacIuIaBOB BEILIECTB [HOK HAaIMpaBJICHHBIE HA MTOJTYyY€HUE HOBBIX
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https://m.edsoo.ru

3HAHWUH 110 XMMHH, HEOOXOIUMEBIE

/00adb59e JUTSE OOBSICHEHHUS HAOJII0TaeMbIX
MPOLECCOB U SIBJICHUI
CaMOCTOATEJIIbHO OIIPEACIATh HCIIU
36. Pemenue 3amay pa3aMvHBIX THIIOB ACATCIILHOCTH, TLTAHUPOBATE,
OcyIHeCTBHHTB, KOHTPOJIMPOBATH
CaMOCTOATCIBHO OHpeI[eJ'IHTB e
37. Perrenue 3a1a4 pa3inyHbIX THIIOB ACATCIIBHOCTH, IIaHHPOBATD,
OCYHICCTBJIATH, KOHTPOJIUPOBATH
CI/ICTeMaTI/I:‘}aHI/I?[ H 0606HI€HI/IG CaMOCTOSATCIBHO OHpeI[eJ'IHTB e
38. 3HAaHUH 110 TeMe "XUMHAYECKHUE ACATCIIBHOCTH, IIaHNPOBATD,
oC CCTBJIATh, KOHTPOJIUPOBATH
peaKHI/II/I" pA 5 p p
KOHTpOJ'ILHa?[ pa60Ta 10 TEME CaMOCTOATCIIbHO OIIPEACIATEL LHCIIN
39. g " JIEATENBHOCTH, TJIAHUPOBATh,
HMHYECKHUE PEAKIITMHI
p 1 OCYHICCTBIIATH, KOHTPOJIMPOBATH
Hemeramnsl ITono)keHne HEMETAIOB B bubnuoreka [T03HABATEJIbHBIE MOTHBEI,
[epuonuueckoii cucteme LHOK HaIpPaBJICHHBIC HA MOJIy4YEeHHE HOBBIX
XUMHYECKHX dyieMeHToB []. U. https://m.eds00.ru = 3HaHWMIA 110 XUMHUH, HEOOXOIUMBIE
40. MeHeneeBa 1 0COOEHHOCTH /00adb59e TUIS1 0OBACHEHHS HAOJI01aeMbIX
CTPOEHHS MX aTOMOB. MPOIIECCOB M SIBJICHUI
du3nueckie CBOMCTBA
HEMETAJIOB
Bubnuoreka [TO3HaBaTEILHBIE MOTHBEI,
AJITOTPOTHS HEMETATIOB (Ha [HOK HaIlpaBJICHHBIE HA ITOJyYE€HNE HOBBIX
a1 IPHMEpE KHCIOPOA, CEpB, https://m.eds00.ru = 3HaHMi 10 XUMHUH, HEOOXOJUMBIE
/00adb59e JUIS 0OBSICHEHUS HAOJII0TaeMbIX

dbocdopa u yriepona)

MPOLECCOB U SIBIICHUI
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bubauoreka

IIO3HAaBaTCIbHBIC MOTHBEI,

BONOpOI: TIONyUeHHE, [HOK HaIpaBJICHHBIE HA MTOJTYY€HUE HOBBIX
42, (bU3MUECKHE H XHMUHECKHE https://m.eds00.ru = 3HaHMi 10 XUMHUH, HEOOXOIUMBIE
cBoiicTsa. THapHbI /00adb59e JUTSE OOBSICHEHHUS HAOJII0TaeMbIX
IPOLIECCOB M SIBJICHHIA
bubnuoreka [103HABaTENbHBIE MOTUBEI,
lanorensl: HaxoxieHue B LIOK HAIpaBJICHHBIC HA TIOJyYCHHE HOBBIX
43, IPUPOJIE, CIIOCOODI 10Ty EHHYS, https://m.eds00.ru = 3HaHui 0 XMMHH, HEOOXOJUMbBIE
(usnyeckne n xuMUIECKNE /00adb59e JUIs1 00BICHEHUS HAOII01aEMbIX
CBOHCTBA MPOIECCOB U SIBIICHUI
bubnuoreka [103HABATENLHBIE MOTUBBI,
Tanoresosoxopomsl. Baxueiimme LIOK HaITpaBJICHHBIE Ha MTOJYYEHHUE HOBBIX
44, KHCIOPOJICOMICPIKAIITHE https://m.eds00.ru = 3HaHui 0 XMMHH, HEOOXOJUMbBIE
COCTHEHMUS FAOrEHOB /00adb59e JUIs1 OOBSICHEHUS HAOII01aEMbIX
MPOIIECCOB U SIBJICHHIA
JaGopaTopHsie i bubnuoreka [M03HABaTEIbHBIE MOTUBEI,
IPOMBIILTEHHBIE CIIOCOBEI LIOK HaIpaBJICHHBIE HA MTOJYYEHHUE HOBBIX
45, [Ty HCHHS FATOTCHOB. https://m.eds00.ru = 3gaHMi 10 XUMHUH, HEOOXOIUMBIE
TTpHMEHEHHE FIOTCHOB 1 HX /00adb59e JUIs1 00BACHEHH S HaOIII01aeMBIX
CcOeAMHeHu MPOLIECCOB M SIBJICHHIA
[Tpaktrueckas padota Ne 4. CaMOCTOSITENBHO ONPEAETATh TEITH
46. Pemenue skciepuMeHTAIBHBIX JCATENbHOCTH, IIIIAHUPOBATH,
3a7a4 110 TEME "FaﬂoreHBI" OCYHICCTBJIATH, KOHTPOJIUPOBATH
Kucnopon: maboparopHbie 1 bubnmoreka
47. MIPOMBIIIIJIEHHBIE CIIOCOOBI [HOK

IIOJIYUCHU, (1)I/ISI/ILI€CKI/IG nu

https://m.edsoo.ru



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

xuMuyeckue cporctaa. O30H.
[IpuMeHEeHHEe KHCIIOpOoia U 030Ha

/00adb59e

bubnuoreka
HOK
48. OKcuIbl ¥ IEPOKCHIBI https://m.edso0.ru
/00adb59e
CaMOCTOATCIIBHO OHpeﬂeHﬂTB e
49, Pemenue 3a1a4 pasInuHbIX TUIIOB JeATeNBHOCTH, IIIAHUPOBAT,
OCYIIECTBIISATh, KOHTPOJIUPOBATH
bubnuoreka [103HABATEJIbHBIE MOTUBBI,
Cepa: HAXOIKICHHE B IIPHPOILE, LIOK HalpaBJIEHHbIE HA TOJyYEHUE HOBBIX
50. CHocoObI MOTy4YeHUs, PU3NIECKHe hitps://m.edso0.Iu 3HaHMH 110 XMMHH, HEOOXOMMbIE
L XUMIHECKIE CBOHCTEA /00adb59e JUI 0OBSICHEHUS HAOJII0IaEMbIX
IPOLECCOB U ABJICHUM
bubnuoreka [I03HABATENIbHBIE MOTHUBBI,
LIOK HaIpaBJICHHBIE HA MTOJYYEHHUE HOBBIX
51. CepoBosIopo, Cysbhus! https://m.eds00.ru = 3HaHUI 10 XUMHUH, HEOOXOUMbBIE
/00adb59e VIS OOBSCHEHUS HAOII01aeMbIX
MPOLIECCOB U SIBJICHUI
bubimoreka M03HABATENIBHBIE MOTUBBI,
KHCI0pOICOIepKatHe [HOK HaIlpaBJICHHBIE HA ITOJyYE€HNE HOBBIX
52. coeqmHEHNs cepbl. OCOOEHHOCTH hitps://m.edso0.1u 3HaHMH 110 XMMUH, HEOOXOMMMbIE
CBOHCTR CepHOf KUCTOTEI /00adb5%e U1 00BSICHEHUS HAOJII01aEMbIX
IPOLECCOB U ABJIECHUI
IMpakTnyeckas padora Ne 5. [I03HABATENIbHBIE MOTHUBBI,
53. Pelenue sKCrepuMEHTAIBLHBIX HAITPaBJIEHHBIE HA MOJYYEHHUE HOBBIX

3aga4d no teme "Cepa u e€

3HAHUH 10 XUMUH, HEOOXOTUMEIE
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coenmnaeHud"

JUISL OOBSICHEHUS HAOJIIOaeMBIX
MPOLECCOB U SIBJICHUI

bubmmoreka MI03HABATEIbHBIC MOTHUBBI,
A30T: HAX0XK/ICHHE B IPUPOJIE, LIOK HaIPaBJICHHBIC HA TOJy4YECHUE HOBBIX
54 CIocoObI MOJTydeHUsl, PU3NIECKHe https://m.edS00.rU  3HAHMIT TTO XUMUH, HEOOXOMUMBIE
U XHMHYECKUE CBOUCTBA. /00adb59e IS 00BACHEHHS HAOIIOJAEMBIX
AMMHUAK, HUTPHIbI IIPOILIECCOB M SBJICHHIA
bubnmoreka MO3HABATEIFHBIE MOTHUBHI,
KHCITOpOACOoIepKanie EOK HaIpaBJICHHBIC HA MOJyYEeHHE HOBBIX
ttps://m.edsoo.ru 7
55. coeqmHeHNs a30Ta. OCOOEHHOCTH IOOD b5 3HaHHH 110 XUMHH, HEOOXO/MMBIC
. . a e
CBONCTB 230THOMH KMCIOTEL AvadboJe JU1s1 0OBsICHEHHS HAOJTI01TaeMbIX
MPOLECCOB U SIBJICHUI
bubnmnoreka MMO3HABATEIILHBIE MOTHUBHI,
TTpUMeHEH e a30Ta 1 €ro [HOK HaIlpaBJICHHBIE HA ITOJyYE€HNE HOBBIX
o https://m. I i
56. COCMHEHMIT. A3OTHBIC /OOD dbSQGdSOO U 3HaHWH MO0 XUMUHU, HEOOXOIUMbIE
a e
y06penus fWVadbode JU1s1 OOBsICHEHMSI HAOJTI01aeMBbIX
MPOLECCOB U SIBJICHUI
bubnuoreka MO3HABATENbHBIE MOTHUBHI,
Docop: Hax0XKACHHE B IPHPOE, I[HOK HaIIpaBJICHHBIC HA ITOJy4YE€HNUE HOBBIX
57 CIIOCOOBI MONyYEHHUs, PU3NIECKUE https://m.eds00.ru = 3HaHUi 0 XUMHUH, HEOOXOJUMBIE
U XUMHWYECKHUE CBOUCTBA. /00adb59e TUTST OOBSICHEHUS HAOITIOTAEMBIX
Docduuet 1 Gochun HPOLIECCOB U SIBIICHUI
bubnmroreka MMO3HABATEIbHBIE MOTHUBEI,
Oxcunsl hocdopa,
[HOK HaIpaBlIEHHbIE HA TIOMyYE€HUE HOBBIX
58. dbocdopcoaepkame KUCIoTH.

Comu dochopHOIT KUCITOTHI

https://m.edso0.ru

3HAHHUH 110 XUMHUH, HEOOXOIUMEIE
11 OOBSICHEHUS HAOJIIO Ja€MBIX
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/00adb59e

IIponecCcoB U SIBJICHHUI

bubnuorexka | mo3HaBaTelbHBIC MOTHUBHI,
ITpumenenne hochopa u ero i i/lOKd HaIpaBJICHHBIE HA MTOJTYyY€HUE HOBBIX
. ttps://m.edsoo.r 7
50. coe e, dochopubie p/oo e 3HAHUN IO XUMUH, HEOOXOIUMBbIE
u/0lal e
yroGpemus u/bbadbode JU1s1 0OBsICHEHHS HAOJTI01TaeMBbIX
MIPOLIECCOB U SBJICHUN
[IpaxTuueckas padora Ne 6. CaMOCTOSITEIIBHO OMPEIEIIATD LeIH
60 Pemenne skciepuMeHTAIBHBIX NEATCIIbHOCTH, TUIAHUPOBATD,
' 3azad o teme "A3zot u docdop u OCYILECTBIISITh, KOHTPOJIUPOBATh
UX coeauHeHus"
VIIeposT: HaXOIK/ICHHE B bubnmoreka MO3HABATEIbHBIE MOTHUBEI,
NPHPOJIE, ATTOTPOITHBIE Ih_[OK// ; HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
ttps://m.edsoo.ru %
61. Mo b HKaTIH; GH3ITECKHE H /OOD e 3HAHUU TI0 XUMUH, HEOOXOIUMBIC
. a e
XHMITIECKHE CBOMCTBA, rdvadboJe JUTsl OOBSICHEHU S HAOII0TaeMBIX
NpHMeHeH e MIPOIIECCOB U SIBIICHUH
bubnnoreka MO3HABATEIbHBIE MOTHUBHI,
Oxeun yriepona(ll), okcu EOK// ; HaIpaBlIEHHbIE HA TIONy4YE€HUE HOBBIX
ttps://m.edsoo.ru i
62. yriepona(IV), yromsHas KiHciora /OOD e 3HAHWUW TI0 XUMUH, HEOOXOTUMBIC
" a e
1 & comm fWVadbode JU1s1 OOBsICHEHMST HAOJTI01TaeMBbIX
MPOLIECCOB U SIBJICHUI
63. Pemenue 3a1a4 pa3nudyHbIX TUIIOB
bubnmnoreka MMO3HABATEIbHBIE MOTHUBEI,
KpemHuii: HaxoxieHHE B [HOK HaIpaBJIEHHbIE HA TIOJy4YE€HUE HOBBIX
64 TIIPUPOJIE, CIIOCOOBI MOy HCHHS, https://m.eds00.ru  3HaHuil 10 XUMHH, HEOOXOIUMBIE
(Gusnyeckne ¥ XMMUIECKUE /00adb59e TUTST OOBSICHEHUS HAOITIOTAEMBIX

CBOMCTBA

MPOLECCOB U SIBIICHUI
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bubauoreka

IIO3HAaBaTCIbHBIC MOTHBEI,

[HOK HaIpaBJICHHBIE HA MTOJTYY€HUE HOBBIX
65. Oxcun xpemuus(1V), kpemuueast https://m.eds00.ru = 3HaHui 10 XUMHUH, HEOOXOIUMBIE
KHCJI0TA, CUJINKATBI /00adb59e JUTSE OOBSICHEHHUS HAOJII0TaeMbIX
MPOLECCOB U SIBJICHUI
bubnuoTeka [T03HABATCIIbHBIC MOTHUBBI,
TTpHUMeHEH e KPEMHHUS H ero [HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
66. coemHennii. CTeKIIo, ero https://m.eds00.ru = 3HaHui 0 XMMHH, HEOOXOJUMbBIE
HONyUCHHE, BB CTEKITa /00adb59e JUIs1 00BACHEHHS HAOIII01aEMBIX
MIPOIIECCOB U SIBJIICHUH
67. Pemenue 3a1a4 pa3anyHbIX THIIOB
68 Cucremaru3anus u 0000IICHUE
' 3Hanmii 1o reme "Hemeramsr"
69 KonTponbHas pabota mo Teme
' "HemeTasmisr"
AHanu3 pe3ynbTaToB
70. KOHTPOJIbHON pabOThl, KOPPEKLUs
OIHOO0K
MerTabl ITonoxxeHnre MeTalioB B bubmmoteka
Ilepnoauueckoii cucreme I[HOK
71 XUMHUYECKHUX IIIEMEHTOB. https://m.edsoo.ru
' OCOOEHHOCTH CTPOEHUS /00adb59e
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METaJIOB
OO6mue ¢puznyeckue CBOMCTBa bubnmoreka
72. MeTaioB. [Ipumenenue I[HOK

MCETAJIJIOB B 6LITy 1 TCXHHUKC

https://m.edso0.ru
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/00adb59e

bubnuoreka [I03HABATE/IbHbIE MOTHUBEI,
[HOK HaIIpaBJICHHBIC HA I10Jy4YE€HNUE HOBBIX
73. CrutaBel MeTaiu1oB. Kopposust https://m.eds00.ru = 3HaHWMI 110 XUMHUH, HEOOXOIUMBIE
METaJUIOB /00adb59e JUIsL 0OBSICHEHUS HAOIIO1aEMBIX
MPOLECCOB U SIBJICHUI
74, Pemenue 3a1a4 pa3andHbIX THIIOB
bubnuoreka [103HABATE/IbHbIE MOTHUBEI,
D IeKTPOXUMHUECKHIT PSII [HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
75, HaTIpsDKEHHIT MeTamoB. OGHe https://m.eds00.ru = 3HaHWUil 10 XUMHUH, HEOOXOAUMbBIE
N p—— /00adb59e JUTSE OOBSICHEHHUST HA0JII0TaeMbIX
MIPOIIECCOB U SIBIICHUH
OO6m1as xapakTepucTruKa bubnuoteka MMO3HABATEJIbHBIC MOTHUBHI,
MeTamuioB |A-rpynibl [HOK HAIMPABJIEHHBIE HA MTOJTYYEHUE HOBBIX
[Teproauaeckoii CUCTEMBI https://m.eds00.ru = 3HaHMI 110 XUMHUH, HEOOXOIUMBIE
76 XUMHYECKHX 3JIeMeHTOB. HaTpuii /00adb59e JIU1s1 OOBSICHEHHST HAa0JII0Ta€MBIX
' Y KaJuii: moydeHue, Gu3ndecKue MPOLIECCOB U SIBICHUN
1 XUMUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCJMHEHUHN
OO6mras XxapakTeprucTruKa bubnuoteka MMO3HABATEJIbHBIE MOTHUBHI,
MeTaiuioB ||A-rpymmbr LIOK HaTpPaBJICHHBIC HA MOJIyYEHHE HOBBIX
[epuonuveckoit cuCTEMbI https://m.eds00.ru = 3HaHMI 110 XUMHUH, HEOOXOIUMBIE
77. XUMHUYECKHUX DJIEMEHTOB. Maruum /00adb5%e JUTST OOBSICHEHUS HAOIIIOaEMBIX

n KaJILL[I/Iﬁi MOJIYy4YCHHC,
(bl/ISI/IquKI/IC 1 XUMHWYCCKHE
CBOfICTBa, IMPUMEHCHUC MTPOCTBIX

MPOLECCOB U SIBIICHUI
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BELIECTB U UX COESIUHEHUI

bubnuoreka MO03HABATEIbHBIE MOTHUBBI,
[HOK HaIIpaBJICHHBIC HA I1I0Jy4YE€HNUE HOBBIX
78 JK&cTroCTh BOAIBI M CIIOCOOBI €€ https://m.eds00.ru = 3HaHMI 110 XUMHUH, HEOOXOIUMBIE
YCTpaHEHHMs /00adb59e IS 00BACHEHHS HAOIIOJAEMBIX
MIPOLIECCOB U SBJICHUN
bubnuoreka MO03HABATEIbHBIE MOTHUBBI,
ATTIOMUHHIA: TONyYerye, LHOK HaIpaBlIEHHbIE HA TIOTy4YE€HUE HOBBIX
https://m.edso0.ru i
79. (bU3HYECKHe 1 XHMITYECKHE /oop e 3HAHUN IO XUMUH, HEOOXOIUMBbIE
. a e
CBOMCTBA, IPUMEHEHHUE dvadboJe JUTsl OObSICHEHUS HAOII0TaeMBbIX
MPOLIECCOB U SBICHUN
bubnmoreka MO3HABATEIFHBIE MOTHUBHI,
AM(QOTEpHBIC CBOMCTBA OKCH/IA U LIOK HaNpaBJIEHHBIE HA IT0JIy4E€HHE HOBBIX
80 THAPOKCHIA AIFOMUHHA, https://m.eds00.ru  3HaHMi MO XUMHH, HEOOXOIUMBIE
THAPOKCOKOMILTICKCRI aIIFOMUHHA, /00adb59e JUTsl O0BACHEHHUS HAOJIFOTaeMbIX
HX IIPUMCHCHHC IIPOLIECCOB U SIBICHUIN
MO3HABATENbHBIE MOTHUBHI,
HaIpaBJICHHBIC HA TIOJy4YEeHUE HOBBIX
81. Pemenwue 3a1a4 pa3TuIHBIX THIIOB 3HaHHH 110 XUMHH, HEOOXO/MMBIE
J1s1 OOBICHEHHS HAOJTI01TaeMBIX
MPOLIECCOB U SIBJICHUI
MO3HABATEIbHBIE MOTHUBHI,
Ipakrudeckas pabora Ne 7. HaIIpaBJICHHBIC HA I10Jy4YE€HUE HOBBIX
82 Perenue skcriepuMeHTanbHbIX 3HAHHUH 110 XUMHUH, HEOOXOINUMEIE

3a7a4 no teMe "MeTalibl
IJIaBHBIX noArpynmn"

U1 OOBSICHEHMS HAOJIIO Ja€MBIX
MPOLIECCOB U SIBJICHUI
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OOm1ast xapaKTepUCTHKA
METAJIJIOB IOOOYHBIX MOATPYIIII

IIO3HAaBaTCIbHBIC MOTHBEI,
HaITpaBJICHHBIC HA IIOJTYYCHHUE HOBBIX
3HAHUM 110 XHUMUU, H606XOI[I/IMBIG

83.
(b-rpynm) Ileprnonnyeckoii JU1s1 0OBsICHEHHS HAOJTI01TaeMbIX
CUCTEMBI XUMUYECKHUX DIIEMEHTOB [POLIECCOB U SBJICHHUIA
[1I03HABATEJILHBIE MOTHUBEI,
DI3HUCCKHE H XHMIUCCKHE HaIpaBJICHHBIC HA TIOJy4YEeHUE HOBBIX
84. CBOFCTRA XPOMA 1 €r0 3HAHUM 110 XUMHUH, HEOOXOUMBIE
COGIMHEHHA, IX TIpUMeEHEH e JUIST 00OBSICHEHUS HAOJIFO1aEMBIX
MPOLECCOB U SIBJICHUI
[103HABaTEJIbHBIE MOTHBEI,
BakHejiIHe CoeqHHEHHA HaIpaBJICHHBIC HA MOJyYCHHE HOBBIX
85. maprania. [lepManraHar Kamus, 3HAHUM 110 XUMHUH, HEOOXOUMBIE
€r0 OKUCIIUTENbHBIE CBOWCTBA JUIst O0BACHEHHs HAOMOIaeMBIX
MPOLIECCOB U SIBJIICHUI
bubnnoreka @ mo3HaBaTeIbHBIE MOTHBEI,
DusHiecKue U XUMUIECKIE LIOK HAaITPaBJICHHBIC HA MOJYYCHUE HOBBIX
36 CBOMCTBA JKEJIC3a U €I'0 https://m.edso0.r  3HaHWi M0 XMMHHU, HEOOXOUMEIE
coenuneHuu. [lomydyenue u u/00adb59e TUTSL 0OBbSICHEHUS HAOJI01aeMbIX
MPUMEHEHHE CIUIABOB JKelle3a [POLIECCOB U SBJIEHHUIA
bubnuorexka | mo3HaBaTeNIbHBIE MOTHBEI,
RO —————— HOK HaIlpaBJICHHBIE HA ITOJIyYE€HNE HOBBIX
o .. o https://m.edsoo.r 7
87. CBOICTBA MEIU U €€ COeTUHEHHI, p/OO dbs9 3HAHMH TI0 XUMHUH, HEOOXOMMbIe
u/00al e
WX TIpHMEHeHH e u/bladbode JUTST OOBSICHEHHS HAOIIIOaeMBIX
MPOLECCOB U SIBIICHUI
88. dusnueckre 1 XUMUYECKHE bubnnorexka @ mo3HaBaTEIbHBLIE MOTHUBEI,
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CBOMCTBA LIMHKA U €TI0
COCMHEHUH, UX TPUMEHEHHUE.
' apOKCOKOMILIEKCHI IIMHKA

LHOK
https://m.edsoo.r

u/00adb59e

HaITpaBJICHHBIC HA MMOJTYYCHUEC HOBBIX

3HAHUH 110 XUMHH, HEOOXOJUMEBIE
U1 OOBSICHEHMS HAOJIFO JaeMBIX
MPOLECCOB U SIBJICHHUI

89.

90.

[TpakTrueckas padota Ne 8.
Pewrenne skciepuMeHTAIBHBIX
3aja4 1o teme "Mertasuibl
mo0OYHBIX oArpymm"

Pemenue 3amau Pa3JIMYIHBIX TUIIOB

91.

O0001IeHNEe U CUCTEMAaTU3AIUS
M3Y4YEHHOT0 MaTepuaa 1o TemMe
"Mertauip"

92.

93.

KouTposbHas padoTa 1mo Teme
"Merauier"

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThl, KOPPEKLUs
oHIMO0K

CaMOCTOSITEIIEHO ONIPEACIIATH LEeTH
JIeSATEIIEHOCTH, TUNIAHUPOBATh,
OCYIIECTBIISTH, KOHTPOJIUPOBATH

94.

MeTtonab! o3HaHud B
XUMUN. XUMHUA U
KU3Hb

Ponb xumun B obecrieueHun
YCTOMYHUBOTO Pa3BUTHUSA
yenoseuecTsa. [lonaTne o
Hay4HBbIX METOJAX UCCIIEIOBAHUS
BEILIECTB

buobmmoreka
HOK
https://m.edsoo.r

u/00adb59e

95.

Hayunsle mpuHIUIIBL
OpraHU3ali XUMHYECKOTO
pou3BoACTBa. [IpoMbInuIeHHBIE
CIOCOOBI OJTYYEHUs BaXKHEHIIINX
BEIIECTB

bubmmoreka
HOK
https://m.edsoo.r

u/00adb59e
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CaMOCTOATCJIbHO OMPEACIATEL LCINU

96. [TpomexyTodHast aTTecTalus JEeATENILHOCTH, TIAHUPOBATb,
OCYHICCTBJIATH, KOHTPOJINPOBATH
XHMUUECKOE 3arps3HEHNE bubnnoreka [T03HABATEIBHBIE MOTHUBEI,
OKPYIKAIOIIEH CPEJIbI U €10 [HOK HaIpaBJICHHBIE HA MTOJYy4Y€HUE HOBBIX
97. ToC/eCTRIs XUMHS ¥ 310POBBE https://m.eds00.ru  3HaHMi 10 XUMHUH, HEOOXOIUMBIE
ueroBeKa, JIeKAPCTBCHHbIC /00adb59e JUIs1 00BACHEHHS HAOIIIOIaEMBIX
cpesicTBa IIPOILIECCOB M SBJICHHIA
bubnnoreka [103HABATENILHEIE MOTUBEI,
Xumust . Polb XuMud B [HOK HaIlpaBJICHHBIEC HA IT0Jy4YE€HNE HOBBIX
8. 06eCIeueHIH THILIEBOiE https://m.eds00.ru = 3gaHui 10 XUMHUH, HEOOXOIUMBIE
530 MACHOCTH /00adb59e JUTSE OOBSICHEHHUST HA0JII0TaeMbIX
IIPOLIECCOB U SIBICHUI
bubnmnoreka [103HABATEILHEIE MOTUBEI,
[HOK HaIlpaBJICHHBIE HA ITOJy4YE€HUE HOBBIX
99. Kocmernueckue i napgromepHbie https://m.edso0.ru  3HaHMil MO XUMHHU, HEOOXOIIMBIE
Cpe/ICTBa. bBITOBAs XUMHS /00adb59 1715t 00BSICHEHHST HAOTI0O1aeMBIX
IIPOLIECCOB U SIBJICHUI
bubGnuoreka [I03HABATEIbHBIE MOTHBBI,
XHMHSI B CTPOUTENBCTEE. LIOK HalpaBJCHHBIE HA TIOTyYEHHE HOBBIX
100 Baxueiimune crpouTenbHble U hitps://m.eds00.1U  3HaHMt O XMMUH, HEOOXO/IMBIE
KOHCTPYKIMOHHBIC MaTCPHATbI /00adb59e TUTST OOBSICHEHUS HAOITIOTAEMBIX
MPOIIECCOB M SIBJICHHIA
XUMISL B CENMECKOM X03aHCTRe. bubnmnoreka [103HABATELHLIE MOTUBEI,
101 OpraHiecKie u MUHEpTbHBE LIOK HalpaBJCHHBIE HA TIOTyYEHHE HOBBIX

ynoopeHus

https://m.edso0.ru

3HAHHUH 110 XUMHUH, HEOOXOIUMEIE
11 0OBIICHEHUS HAOJIFO Ja€MBIX
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Cucremaruzanus 1 00001eHe
3HAHUH 110 TEME

/00adb59e

IIponecCcoB U SIBJICHHUI

[103HABaTEJIbHLIE MOTHBEI,
HaIPaBJICHHBIC HA TOJy4YCHHUE HOBBIX
3HAHUH 110 XUMHH, HEOOXOJUMEBIE
U1 OOBSICHEHUS HAOJIFO JaeMBIX
MIPOLIECCOB M SBJICHUH

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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https://m.edsoo.ru/00adb59e










