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COILEPKAHUE YYEBHOI'O IPEIMETA «XUMMUSA»
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

IIpenmMer W 3HAUYEHWE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOCHHE aToMa YTiepoAa: OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUA. BalleHTHbIE BO3MOXHOCTM aToMa Yrjiepoja. XHUMHYECKas CBS3b B
OpraHUYEeCKUX COCAMHEHMSIX. Tumbl TuUOpUIM3alMM aTOMHBIX oOpOuTaei
yriepoaa. Mexanu3zmbl 00pa3oBaHus KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHbIA). TUNbl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- M T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHasi cBsi3b. CocoObI pa3pbiBa CBSI3€ B MOJIEKYJIax
opranuveckux BemiecTB. [loHsTHe O CcBOOOJHOM paaukaie, Hykiaeoduie u
anexTpoduie.

Teopust crTpoeHus oOpraHudeckux coeauHeHni A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYeCKUX CcOoequHEHUN. MoleKyasipHble U  CTPYKTYpHBIE  (QOPMYJIBIL.
CtpyktypHble GOpMYJBbl  pa3NUYHBIX BUJOB: pPa3BEPHYTas, COKpaIEHHAS,
ckenetHas. M3omepus. Buasl u3omepuu: CTPyKTypHas, MNPOCTPAHCTBEHHAs.
OneKkTpoHHbIE Y(PGHEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpeacraBnenne o kinaccuukamuu opraHuyeckux BemiecTB. [loHarue o
dbynkuunonanpHoM rpymnme. ['omonorus. ['omonornueckue psaasl. CucreMaTuyeckas
HOMeHKJIaTypa opranudeckux coeguHeHuit (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KiacCU(UKaIMS OpraHUYeCKUX peakiuil. OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIEC PEAKLIMU B OPraHUUECKON XUMUHU.

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHS BEIIECTB M WX MpEeBpallCHUN:
O3HAKOMJIEHWE C 00pa3laMy OPraHUYeCKHX BEIIECTB W MaTepuajlaMud Ha HUX
OCHOBE, OIBITHI MO MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HarpeBaHUU
(rutaBnenue, OOyTIIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJENCH MOJICKYJI
OPTraHUYECKUX BEILIECTB.

YriaeBoaopoasbl.

Ankansl. ['omosiorudyeckuil psj aakaHoB, oOmias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, Sp°-
ruOpuIu3anmsl aTOMHBIX opOuTanei yriepoja, o-cBs3b. dusmyeckue CBOWCTBA
AJIKaHOB.



XHUMHYECKHE CBOMICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEPH3aLUH,
JNETHIPUPOBAHMS, [IUKIN3ALNH, IUPOJIN3a, KPEKUHra, ropeHus. IIpencrasienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

[uxmnoankanel. O0mmas ¢hopmysa, HOMEHKIATypa u uzoMepus. OcoOeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MaibiX (I[MKIONPONAH, LHUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTAH, LUKIOTE€KCAH) LHMKIOAaJKaHOB. CrocoObl MOJyYEHHUS U
IPUMEHEHHUE [IUKIIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psj ajakeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ] alKEHOB, Sp*-
rudopuau3anms aTOMHBIX opOuTaneil yriepoaa, o- W m-cBA3u. CTpyKTypHas u
reoMerpuueckas (UMc-TpaHc-) wuzoMepus. Puznueckue CBOWCTBA AJIKEHOB.
XVWMHUYECKHE CBOMCTBA: PEaKUWUU IPUCOECAMHEHMS, 3aMELIEHUS B O-TI0JIOKECHHE
OpU JIBOWHOM CBSA3M, MOJUMEpHU3auuud U okucieHus. IIpaBuino MapkoBHHKOBA.
KadecTBeHHbIE peakluy Ha JABOWHYIO CBs3b. CIOCOOBI MOMYYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaueHoB (CONpsuKEHHBIC, U30JIUPOBAHHbIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI U XUMUYECKUX CBOWCTB
CONPSIKEHHBIX  JUEHOB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
CONPsKEHHBIX TUeHOB. CriocoObl MOMyYEeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonornyeckuii psin ankuHOB, 00mas ¢hopmysa, HOMEHKIATypa U
U30MEpUs. DIEKTPOHHOE MU MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJIKHUHOB.
XYWMHUYECKHE  CBOMCTBA:  peakUMd  NPUCOCOUHEHUS, JIUMEpU3alUH U
TpUMEpPHU3ALMH, OKHCIIeHU. KUCIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIlny Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBonopoasl (apensl). ['omonornueckuii psii apeHoB,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKyJbl OeH3oma. duznyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeLIeHHs] B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOAHOM pajuKalle, PEaKUMH NPHCOECIUHEHUsS, OKHCIEHHE TOMOJIOTOB
O0enzona. IlpencraBieHre 00 OPUEHTHUPYIOIIEM JCUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonmumepusamus ctupoia. CriocoObl MOdyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJOPOIOB.

[Ipupoausiii ra3. [lonytHele HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIl yrosib U NPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTKu HePTH:



MEePEroHKa, KPEKUHT (TePMUYECKUN, KATAIUTHUECKHI), pU(GOPMUHT, TUPOIHU3.
[TpoayxTel nepepaboTKku HEYTHU, UX TPUMEHEHHUE B TPOMBIIICHHOCTH U B OBITY.

I'eHeTnueckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrE€HIPOM3BOJHBIX YIVIEBOJAOPOAOB. Peakuuun
3aMEIIEHUs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYNNy, IHUAHOTPYIIILY,
amuHorpynmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBOopa miEnoun. B3auMoaencTBUE MUTaJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[TousTHEe 0 METaJIIOOPTraHUYECKUX COCAUHEHHUSIX. Ucnonp3oBanue
TJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YYEHHS BEIIECTB U HX MpEeBpallcHUM:
u3ydeHue (GU3NUECKUX CBOWMCTB YTJIEBOJIOPOJOB (PacTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii yrieBOJOPOJIOB Pa3IMYHBIX KJIaccOB (0OecIBeYuBaHHE OpPOMHOU WU
MOJHOM BOJZBI, pacTBOpa IEpMaHTraHaTa Kajus, B3aUMOJCHCTBUE al€TUJICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoia M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE OTUJIEHA U
U3Y4YEHHE €ro CBOWCTB, O3HaKoMiIeHHe C¢ KosuiekiusmMu «Hedtb» u «Yromby, ¢
oOpasllaMM TUIACTMACcC, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJICKYJ
YIJIEBOJOPOIOB U TaJOr€HIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kuciaopoacoaepxkamme opranudyeckue coeJHHEHUS.

IIpenenvHbie ogHOaTOMHBIE cnupThl. CTpoeHue Mosiekyn (Ha mnOpumepe
METaHOJIa W JTaHoda). ['oMonorudeckuil psan, obmas ¢opMynna, H30Mepus,
HOMEHKJaTypa U kiaccupukanus. DuU3HUYECKHEe CBOWCTBA  MPEEIbHBIX
OJIHOATOMHBIX CIUPTOB. BoJOpoaHBIE CBSI3M MEXIYy MOJIEKYJIaMH CIIUPTOB.
XUMHUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHUs, JeTuapaTalid, OKHUCJICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTtBeHHas peakuusi Ha OTHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METaHOJIA
Ha opranu3zM uenoBeka. CrnocoObl MOJYyYEeHHS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTU (HUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — ASTUJCHIJIMKOIb U TIULEpUH. DU3nueckue Hu
XUMUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJICUCTBHUE C OpraHUYeCKUMU
U HEOPraHWYECKUMHU KHCIIOTaMH, KAa4yeCTBEHHasi pEaKIds Ha MHOTOATOMHBIE
cupThl. [IpencraBieHne o MeXaHW3ME PEaKIUid HYKICOPUIHHOTO 3aMeEIIeHUSI.
JleiictBue ©Ha opraHu3Mm 4enoBeka. CrmocoObl MOJMy4YeHUs € MPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrpoeHuE MOJEKYJbl, B3aMMHOE BIUSHHE THUJAPOKCOTPYIIBI U
o6enzonbHOro snpa. dusmueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBennwsie peakuuu Ha (¢GeHod. TOKCHYHOCTH (heHoa.
CriocoOsI mosrydeHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOGonunbHble COeTMHEHHS — alIbJIETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJIbHOM TpynIbl. ['oMosiornueckue psiibl aabIAeTuI0B U KETOHOB, OO0IIas
dopmyrna, m3oMepusi U HOMEHKIarypa. DU3NYECKHe CBOMCTBA albICTHIIOB H
KETOHOB. ~XMMHUYECKHE CBOMCTBA  aIbJETUIOB M  KETOHOB:  peakUuu
npucoenrHeHns. OKHUCIIEHHE albJeTruI0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJICTUIbI.
CriocoObl OJTy4YeHHS U IPUMEHEHHE alIbJeTUIOB U KETOHOB.

OnHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust 1 HomeHk1atypa. @u3nuecKue CBOMCTBA
OJIHOOCHOBHBIX TpPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHi KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi STepuUKANM, PEAKUUU C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCIHOTHL. lloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M apPOMATHUYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpencraBurenu BbICHIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJEUHOBAas, JIUHONEBAS,
NuHOoIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['oMonoruueckuit psia, oOwmas Gopmyna, HU30OMEPHUS H
HOMeHKJIarypa. Duznyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIA3 B KHUCJIOW M
HICJIOYHOU CpeTIe.

Kupsl. Ctpoenue, puzndeckiue 1 XUMHUUYECKHE CBOICTBA KHUPOB: TUIAPOIIN3 B
KHCJION U 1IenoYHou cpene. OCOOEHHOCTU CBOMCTB KHUPOB, COACPKALIUX OCTATKU
HETpEAENIbHBIX JKUPHBIX KUCIIOT. JKUpbI B IPUPOJIE.

MBpbIL14 KaK coJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ACUCTBUE.

OO6mast xapakTepuctrka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, TU-
U monucaxapuabl). MoHocaxapuzbl: TJIIOKO3a, (PYyKTO3a, rajgakrosa, pudo3a,
ne3okcupu6o3a. dusnyeckne CBOMCTBA U HaXOXkAEHHE B npupoje. DOTOCUHTES.
XUMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, CHOUPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €&
3HAYEHHE B KU3HEAEATEIBHOCTH OopraHusMa. Jlucaxapuisl: caxaposa, MajbTo3a U
JakTo3a. BoccranaBnuBaronyie 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uapoaus
nucaxapugoB. Haxoxenue B npupone u npuMenenue. [lonmcaxapuapl: kpaxmai,
INIMKOTeH M 1eiunoio3a. CTpoeHue MakpoMOJIEKyJl Kpaxmaja, TIJIMKOTe€Ha |
neiutroo3bl.  PU3WUYECKHE CBOWCTBA KpaxMalla W LEJUIFOJIO03bl. XHMUYECKHE
CBOMCTBa Kpaxmajia: THIpOJu3, KAaueCTBEHHAs pPEaKkius C HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIU3, ModyyeHue 3(pupoB uemuionossl. [loHsTue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHHIA:
PacTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJIE, B3aNMOJICUCTBUE ITAHOJA C HATPUEM,
OKHMCJICHUE 3THUJIOBOIO CIIMPTA B aJbJAETH] HA PACKAIEHHONM MEIHOW IIPOBOJIOKE,
OKHCJICHUE STWJIOBOTO CHHUpPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), KAUECTBEHHbIC PEAKIMH Ha anbJeruibl (C TUAPOKCHIOM
muammuHcepeopa(l) wu  runpoxkcumom  meau(ll)), peakuuss raunEepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJEMCTBUE pacTBOpa TIJIOKO3bl ¢ ruapokcugoM Meau(ll), B3aumoneiicTaue
Kpaxmaya ¢ MOJOM, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMaM «CrupTsl U
denomns», «Kapbonossie kucaoTbl. ClI0KHBIE YPUPBD).

A3oTcoAep:KRale OPraHnYecKre CoeAUHEHUs.

AMUHBI — OpraHUYECKUE MPOU3BOJIHbIE amMMHaka. Kinaccudukanus aMUHOB:
anudaTtuyeckue M apoMaTHYeCKue; IMEepBUYHbIC, BTOPUYHBIE M TpPETUYHBIC.
CrpoeHue Moiekyn, odmas (opmynia, U30MepHsi, HOMEHKIATypa U (U3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aNn(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWINPOBAHNUE, B3aUMOJIECHUCTBUE IEPBUYHBIX AMHHOB C Aa30THUCTOM KHCIOTOU.
Conm aJIKMIIaMMOHHSL.

AHWIIMH — TIPEACTaBUTENb AaMHUHOB apomarndeckoro psaa. CrpoeHue
aHwiInHa. B3anMHOe BiIMSHUE TPy aTOMOB B MOJIEKyJie aHuIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHwiMH. CrocoObl
NOJydyeHUs] M TMpUMEHEHHE ajaudaTuuecKux aMHuHOB. llomyueHue aHunIMHA W3
HUTPOOEH301a.

AmuHokuciiotel. Homenknatypa u uzomepus. OTaenbHble NPEeICTaBUTENN O
AMHUHOKHUCJIOT: TIJIMUMH, anaHuH. @OU3NYecKne CBOWCTBA  AMUHOKMCIOT.
XYWMHYECKHE CBOMCTBA aMHMHOKHCIOT KaKk aM(OTEpHBIX OpPraHUYeCKHX
COCIMHEHUM, peakuus MOJMKOHACHCAlUK, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 ¥ THIPOJIN3 MENTHUIOB.

benku kak npuponHeie nonumepbl. [lepBuyHasi, BTOpUYHAS W TpETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OEJIKOB: TUIPOJIU3, JACHATypauus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsS BEIIECTB M WX IPEBPAILLCHHIA:
pacTBopeHHe O€JKOB B BOJE, JAeHATypalus OeJIKOB NpPU HArpeBaHUH, I[BETHBIC
peakuuu Ha O€JIKM, pelIeHUuEe OHKCIEPUMEHTAIbHbIX 33Jad 10 TeMaM
«A3oTcomepkalye — OpraHuyeckue — coeauHeHus» U «Pacno3HaBanue
OPraHUYECKUX COCITUHECHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHHS.

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIUMEPU3ALUU, CPEOHSS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYISIPHBIX COEIUHEHHM —
MOJIMMEPHU3AIU U MOJTUKOHEHCALUS.

[Tomumepubie Mmatepuansl. [lmactmacchl  (MONMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHWIXJIOPUA, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJmd THIIeHTepedTanaT). Y Tunnsanus u nepepaboTka IiacTuka.

DacToMepBI: HaTypalbHBII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaIMeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

BonokHna: HaTypasigbHbIe (XJIONOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tomumepsnt CIIEHAIBHOTO Ha3HAYCHHUS (Tepmon, KeBJIap,
ANEKTPOIPOBOASIINE MOJIUMEPHI, OMOpa3naraeMble OJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YyYEHHsS BEIIECTB M WX MpPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, PEIIEHUE SKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MomnekyasipHOd (GOpMysbl OPraHUYECKOTO0 COCAMHEHHS TI0
MacCOBBIM JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXOXKICHUE
MOJIEKYJIIpHON  (OpMYJIBI OPraHUYECKOr0 COEIUMHEHHS Mo Macce (00bEMY)
MPOAYKTOB CropaHMsi, MO KOJHMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaKkiMi W/WIU MCXOJHBIX BEIIECTB, YCTAHOBIEHHWE CTPYKTYPHOU (HOPMYJIbI
OpraHUYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUsI, ONMPEACIICHUE JOJIM BBIXOJIa MPOAYKTa PEAKIUHU OT TEOPETUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBSA3EM MPU U3YYEHUH OPTaHUYECKOM XUMHUHU B
10 xjacce OCyIIECTBISAETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIHUX €CTECTBEHHO-
Hay4YHBIX TIOHSATUN, TaK U TOHSITUN, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOIeHUe, HW3MEpEeHue,
AKCIEPUMEHT, MOJIENb, MOJICIIMPOBAHHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU ypOBEHb, BEUIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3MYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTema, Owocdepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOPHBIA THUIl MUTAHUA, OpOKEHUE,



¢orocuHTe3, IBIXaHWE, OENKHW, YTJICBOABI, JXUPHI, HYKIEHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadust: mone3Hple NCKOMAEMBIE, TOILIUBO.

TexHomorus:: TNUILEBBIE TMPOAYKTH, OCHOBBI PAIlMOHAIBHOTO MHTAHMUS,
MOOIIIUE CPENICTBA, MATEPUANTBI 3 UCKYCCTBEHHBIX H CHHTETUYECKHUX BOJIOKOH.

11 KITACC

OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUHM.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UMCJIA. DHEPIeTUYECKHE YPOBHU U
noiypoBHHU. AToMHbIE opOuTanu. Kinaccudukamuss XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-smementsl). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DJNIEKTPOHHBIE KOH(PUTYpAIITU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHH, 3JIEKTPOHHbIE KOH(MUTYpallUd HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA M I[leproamyeckoi cucTeMbl
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
OpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaMm # NepuoaaMm. 3HA4YeHUe
nepuoanveckoro 3akona /.M. Menneneesa.

XuMH4ecKasi CBSI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIN. JHEPIrus U JJuHa CBSA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHbie CBs3u. BomgopoaHas CBs3b.
MexXMONEKYJISIPHBIE B3aUMOICHCTBHUSL.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYpPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[Ipencrapienne 0 KOMIUIEKCHBIX cCOeAMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[TonsiTHEe 0 KOOPAUHALIMOHHOW XUMUH.

BemectBa MONEKYJApHOTO UM HEMOJEKYJSIPHOTO  CTPOEHHUS.  THIbI
KPUCTAUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o mucrnepcHpix cucremax. Mctunubie pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIEHTpAIlUd PacTBOPOB:
MAaccCOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceileHubie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukanys m HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHBIC
Ha3BaHUs OTAEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHWYeCKOM U OpraHuyYeCcKou
XMMHUHU. 3aKOH COXPaHECHMSI MACChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPAIICHUS
SHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEKTH XUMUUECKHX PEaKITUN.
TepMOXUMUYECKUE YPABHEHUS.

CKopoCTh XMMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOPOB.
['omoreHHbI€ U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

OG6paTuMble U HEOOpaTUMBbIC peaKIMK. XUMHUEeCKOoe paBHOBecue. KoHncTanTa
XMMHUYECKOr0 paBHOBecHUs. DakTOphl, BIMSIONIME HA TOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Ipunoun Jle latense.

Onektponutuueckass guccornuanusi. CuwibHbIE W CcIa0ble DJIEKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasbHas,
menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
HMOHHOTO OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKUCIICHHS.
Okucnaurenb W BOCCTaHOBUTENb. IIpomecchl OKHCIEHHSI YW BOCCTaHOBJICHUS.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOTO OasaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEIIECTB M WX MpEeBpallCHUN:
pa3oXKEHUE IEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTallu3aTropa, MOJAEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIIM HOHHOTO OOMEHA, OTpe/eIICHIE
Cpelbl PacTBOPOB C MOMOIIBIO WHIWKATOPOB, M3YUYCHHE BIMSHUS PA3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEAKIUM U TMOJOXKEHHUE XUMHUYECKOTrO
pPaBHOBECHSL.

Heoprannyeckasi Xumusi.

[lonoxxenne HemetamioB B Ilepuognveckoid CUCTEME  XUMHUYECKHX
sanemenToB J[.M. MenpeneeBa U 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DU3HUECKHE
CBOMCTBA HEMETAJUIOB. AJTOTPOIHMS HEMETAUIOB (Ha MpUMeEpe KHUCIOpPOoaa, CEpPhI,
docdopa u yraeposa).

Bonopoa. Ilomydenne, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIIMU C
METAUIAMA W HEMETAJIaMM, BOCCTAHOBUTEIBHBbIE  CBOWCTBA. [ MApUABI.
TonauBHBIE SJIEMEHTHI.

["anorensl. Haxoxpaenwe B mpupoje, crnocoObl MOMydeHus, (HU3UYeCcKue u
XAMUYECKHE CBOMCTBA. | aloreHoBOAOpO/Ibl. BaxkHeumme KUCI0POACOAEPKALIUE
COeIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI TTOTYYCHHSI
rajoreHoB. [ I[puMeHeHne raJloreHoB U UX COECTUHEHUM.



Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIIEHHBIE CIIOCOOBI TMOYYCHUS
Kuciopoga. Pu3nyeckre U XMMHUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOpOJa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxaeHue B HpHUpOAE, CIOCOOBI TMONy4YeHUS, (GU3HUECKHE WU
xuMuueckue cpoiictBa. CepoBomopona, cyinbduasl. Oxcun cepbi(IV), oxcun
cepri(VI). CepHucrtass u cepHasi KUCIOTHI M uUX coi. OCOOCHHOCTH CBOWMCTB
CEpHOU KUCIIOTHL. [IpruMeHeHune cepbl U €€ COSTMHEHUI.

A3zor. HaxoxneHue B MpUpPOJE, CHOCOObI MONy4deHUs, (U3HUECKUE WU
XUMHYECKUE CBOMCTBA. AMMHAK, HUTpUIbl. OKCHABI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI ¥ X coyti. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenune azora
Y €ro COeIMHEHUI. A30THBIE yI00pEHHS.

®ochop. Haxoxnenue B mpupoje, crnocoObl MOTy4yeHUs, (punueckue u
xumudeckue cBoictBa. Dochumpr u Gochun. Oxcuasl dochopa, dochopHas
kuciaora u e€ conu. [lpumenenue ¢ocdopa u ero coenunHeHuit. dochopHbie
ynoOpeHus.

Yraepona, HaxoXIeHHWE B MpUpojAE. AJUIOTPONHBIE  MOJIUPUKAIMIY.
dusznueckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcupn yraepoaa(ll), oxkcun yraepona(IV), yronbHas kuciora u eé
COJIU. AKTHBUPOBAHHBIA yroib, ancopOuusd. DyinepeHsl, rpadeH, yriepojHble
HaHOTPYyOKuU. IIpriMeHeHre MpOCTHIX BEHIECTB, 0OPAa30BaHHBIX YTIJIEPOIAOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MONy4YeHHs, (PU3NUECKHE U
xumudeckue cporictBa. Oxcupn kpemuus(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[Iprnmenenue kpeMHus 1 ero coenHeHui. CTEeKI0, €ro noJIy4YeHre, BUIbl CTEKIIA.

[Tomoxenne metamioB B [leppoandeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrmue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUUECKUNA PsAJl  HampspkeHu  MetawioB.  OOImue  CcrmocoOsb
NOJIyYeHUS METaJIOB: THIPOMETAILTYPrusl, MUPOMETAILTYPIHUs,
anektpometautyprus. Ilonsartue o koppo3uu metauioB. CrocoObl 3alIUThl OT
KOpPPO3UH.

O6mas xapakrepuctuka MertamioB [A-rpynmel [lepuonnueckoid cucTeMsl
XUMUYECKUX DJJeMeHTOB. Harpuit u kamumii: mnonydenue, ¢(U3NYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHHUI.

O6mrast xapakrepuctuka meTaioB IIA-rpynmer [lepuonnueckoit cucteMbl
XUMHUYECKUX JJIEMEHTOB. MarHuii W KajblUil: mNoJyuyeHue, (PU3NYecKue u
XUMUYECKUE CBOMICTBA, MPUMEHEHHE NPOCTHIX BEIIECTB M HX COEIUHEHUHU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUS.



AJroMuHUIL: ToNTydeHue, pu3nueckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIECTBAa W €ro coenuHeHud. AmdoTepHbIe CBONCTBA OKCHIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmiass XapakTepucTHKa MeETauioB 1MoOouHbIX moarpynmn  (b-rpymnm)
[Teprnoan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3znyeckre U XUMHYECKHE CBOMCTBA XpoMa U €ro coeAuHeHu. OKCHUIbl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE Xpoma.

@u3nuecKkue W XHUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHIA.
Baxwneiimme coenunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). Ilepmanranat kamus, ero OKMCIUTENbHbIE CBOMCTBA.

@u3NUecKne U XMMUYECKHE CBOMCTBA Kelie3a U €ro coequHeHuil. OKCupbl,
ruapokcuibl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xene3a
Y €r0 CILJIaBOB.

Du3nYECKUe U XUMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHui. [lomydyenue n
MIPUMEHCHUE MEJIN U €€ COCTMHEHUI.

[uuk: momyuyeHue, (U3MYECKUE U XUMHUUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUAPOKCUIA LIUHKA, THAPOKCOKOMIUIEKCH IMHKA. [IpuMenenue
[MUHKA U €r0 COCANHCHUI.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILLICHUMN:
u3ydeHrue oOpaslloB HEMETAJJIOB, ropeHue cepwl, pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3Y4YEeHHE KOJuleKIuu «MeTtamibl W CIUIaBbl», B3aUMOJICHUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEIIbHBIX METAJJIOB C BOJOM (BO3MOYXHO UCIIOIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJICHCTBUE LIMHKA M jKelie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEN, KaU€CTBCHHBIE PEAKIIUY HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPO/]Ia
M KaTHOHbl METAJUIOB, B3aMMOJECUCTBUE THUIPOKCUIAOB AIOMHUHHUS U ILUHKA C
pacTBOpaMM KHUCJIOT U WIEIOYEH, PELICHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TEMaM
«"amorensny, «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COCTUHEHUSY,
«MeTasibl TJIIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYIII.

XUMHUS U 5KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yejoBedecTBa. [lorsTue
O HAy4HbIX METOJAX I[IO3HAHMS M METOHOJIOTUM HAYYHOIO MCCIIEIOBAHUS.
Hayunble pyUHIUITBI OpraHU3aluu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIIIICHHBIE
CIOCOOBI TTOTYUYCHUsI BAXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [I[poMbIlIUIEHHBIE CTIOCOOBI MOYYEHUSI METAJIJIOB U
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH CPEAbl U €ro IOCICICTBUA.
Ponp xumun B o6ecniedyeHI SHEPTETHIECKOM 0€30MacHOCTH.

XuMHusl U 300pOBbE 4enoBeka. JlekapcTtBeHHble cpexactBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPenapaToB. Poiib XUMUM B pa3BUTUN MEIULIVHBI.



XuMHS THIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBku. Poib xumuu B
o0ecrie4eHuu MUILEeBOM 0€30MacHOCTH.

Kocmernueckne u mnapdromepnbie cpenactsa. boitoBas xumus. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
KU3ZHU.

XuMuUs B CTPOUTEIIbCTBE: BaXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuMHUsl B CeJIbCKOM X03sicTBe. OpraHu4ecKue U MUHEpAJIbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepunainsl 1 35eKTpoHUKU. HaHoTexHonoruu.

Pacuérnblie 3anaumn.

Pacuérel: Macchl BemecTBa Wil 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOUIMX B PEaKIMU BEIIECTB,
Macchl (00bEMa, KOIMYEeCTBa BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO W3
BEIIIECTB HUMEET MpUMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
PEAKLNH, ECJIU OJHO U3 BEIIECTB JAHO B BUJIE PACTBOPA C OMPEACTEHHON MacCOBOM
J0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM [IOJAM W MOJISIPHOM KOHIIEHTpalUu
BEILIECTBA B PACTBOpPE, [OJM BbIXOJA IMPOAYKTAa pEaKUUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzammss  MeXnpeaMeTHbIX  CBsi3ed TpW  M3ydyeHUH oOmed u
HEOpraHndeckor xumMuu B 11 Kilacce ocylIecTBISIETCS YE€pPE3 MCIOJIb30BAHUE KAK
00IIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSITHH, MPUHATHIX B OTJACIHHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
Teopusi, 3aKOH, aHaJIU3, CUHTE3, KiIaccu(ukaius, mepruoIMyHOCTh, HAOII0IeHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICIMPOBAHHUE.

®dusmnka: Marepusi, MHUKPOMHUpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHb,
BEILIECTBO, TEJO, O0BEM, arperaTHO€ COCTOSIHHME BEIIECTBa, HJACANIBHBIN Tas3,
¢du3nUecKue BeIMYUHbI, €IMHUAIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHus3M, dKocHcTeMa, buocdepa, MeTaboIN3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, )KUPHI, YIIIEBOAbI, HYKJIIEUHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK PHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILTUBO,
PECYPCHL.

TexHoJIOTusl: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CeIbCKOX035UCTBEHHOE MPOU3BOJICTBO, MUIIEBAS MPOMBIIIIEHHOCTD,
dapmaneBTUYECKast IPOMBILLJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



mnpemnaparoB, MPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHAJIOB, JJICKTPOHHAsA
IMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcoOTBETCTBUM C CHCTEMHO-ACSTEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpEeAMETa «XUMHsD Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsI BBIIEICHBI CICAYIOUIME COCTABJISIONINE: OCO3HAHUE
OOy4alOIIMMUCA POCCUMCKONW TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOTPEIEIICHUIO; HATMYNE MOTUBALIUU K
0Oy4€HHUI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMU B OOIIECTBE IMpaBWJIaMd W HOpPMaMU I[IOBEJEHUSA; HaIU4Ue
MIPaBOCO3HAHUS, FIKOJIOTMYECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yNbTaTbl OCBOCHUA MHpeaMeTa «XUMHS»  OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITa IIO3HABATENLHOM M NPAKTHUUECKON NEATEIbHOCTU
oOyyJaronumxcs B IpoLEecce peain3alui 00pa3oBaTEIbHOU J€ATEIbHOCTH.

JIngHOCTHBIE pE3ynbTaThl OCBOEHUA MNpeaMeTa «XUMHSD» OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENLHOM M NPAKTHUYECKOM NEATEIbHOCTU
oOyJaromuxcsi B MPOIECcCe peanu3alu 00pa30BaTeIbHON JESITENbHOCTH, B TOM
YUCJIe B YaCTU:

1) rpakaaHCKOr0 BOCIIMTAHMA!

OCO3HaHUs 00YYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBAKEHMS K 3aKOHY U IIPABOIIOPSAKY;

IPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUIAX MEXKINYHOCTHBIX
OTHOILLIEHUH B KOJUJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4Y€OHBIX M MO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M MPUHUMATb MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEeHTBI IpYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOTO OTHOLIEHUS K MHCTOPUYECKOMY M HAyYHOMY HAaCIIEIUIO
OTCYECTBCHHON XMMUM;

yBaXEHHUsI K TPOIlEcCCy TBOpPUECTBA B OOJACTH TEOPHUH U IMPAKTUYECKOTO
NPUIOKEHUSI XWMHHM, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CThb PE3YJbTaT
JUIMTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
IIOCTOSIHHOI'O TPyZAa YYEHBIX U IPAKTUKOB;



MHTEpeca M TO03HABATEIbHBIX MOTHUBOB B TOJYYEHHU M MOCIEIYIOIIEM
aHann3e MHQPOPMAIUUA O TMEPETOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUWU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CITIOCOOHOCTH OLEHUBATh CUTYyallud, CBA3aHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBAPHILEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTIKOB;

4) gpopMupoBaHNs KyJbTYPHI 310POBbS:

NOHUMAaHUSl IEHHOCTEH 3M0pOBOTO W Oe3zomacHOro o0pasza  JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIoficHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BeleCTBaMU B OBITY,
MOBCEIHEBHOM )XKU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAaHUSl IEHHOCTH TPAaBWJI HHIUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€3011acHOr0 MOBECHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI TIOCJICICTBUN W HENPUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHus
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIhCKON
NEeSATEIbHOCTH, OOILIECTBEHHO IMOJE€3HOH, TBOPYECKOM W APYrMX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEUICHUM NPaKTUYECKUX 3ajad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUUEeCKOMY U3Y4YEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHIWBHUIYATbHOW TPACKTOPUHU
oOpasoBanusi, Oyayiied MpoPeccuu W peann3alud COOCTBEHHBIX KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00IIeCTBa;

6) 3K0,10rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU 1eTIECO00Pa3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MPOoOJieM, BIHUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUW XUMHH  JIS
pelIeHUs BOMPOCOB PAllMOHAIBHOTO IPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATUS JCHUCTBUM, NPUHOCIIIMX BpEl OKpYyXKaroUIEh
IPUPOJIHON cpejie, YMEHHS IPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTHUUECKHUE
MOCJIEACTBUSI NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPALATh UX;

HaJIMYus Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYpHI,
OTbITa NESATEeNbHOCTU AKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMU B TMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIbHOU
IMpaKTHKe, CIIOCOOHOCTM M YMEHHS aKTHBHO MPOTHBOCTOSTH HICOJIOTHHU
xemohoouu;

7) UEHHOCTU HAYYHOI'0 IO3HAHMS:

MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CHeUUPUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJii B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IIE€JOCTHOTO
MPEJICTaBICHHUS 00 OKPYXaIoIIeM MHUPE KaKk O €IMHCTBE MPUPOJLI U UEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHUU MpoOJeM COXpaHECHHUs
IPUPOJIHOTO PaBHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
IUBWIM3ALMK: B €€ TyMaHUCTHYECKOW HAMNpaBICHHOCTH U Ba)XXHOHW pOJM B
CO3JJaHMU HOBOW 0a3bl MaTepUAbHOM KYJBTYphl, B PEIICHUH TJIO0ATHHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPreTHUYECKOM,
MUIIEBON M 9KOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00CCIICUCHUH
YCJIOBUM yCHEUIHOTO TPY/a U SKOJOTMYECKU KOMGMOPTHOM KU3HU KaXKI0ro 4jieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHHMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4yaeMble 3HAHUS JIJIS aHallM3a U OOBSICHEHUS SBJICHUN OKPYKAIOUIEr0 MHUpA U
MPOUCXOIAIINX B HEM U3MEHEHUHN, YMEHHUSI JeaTh 000CHOBaHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIOIIMXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
pelieHus Mpo0eM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBLCKON IeSITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJyYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

HMHTEpeca K 0COOECHHOCTSM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaTbHON
JNESITETbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHUS MPOrPAMMBI [0 XUMHUHU HA YPOBHE
cpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HAYUMBbIE TUTSL dbopMuUpOBaHHS ~ MHUPOBO33pPEHUS oOyyJaroumxcs
MEXIUCHUIUTMHAPHBIE (MEXIpPEAMETHbIE) O0LIeHAYYHbIE TTOHATHSA, OTPaKaroIlne
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
MPOLIECC, CHCTEMa, HAyUHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCalbHble y4eOHbIe NEWCTBHS (TIO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), obecrieunBaroIye dbopmupoBaHue GyHKIMOHATBEHOM
IPaMOTHOCTH M COIMATILHON KOMIIETEHIIUU O0y4arOIINXCS;
CIIOCOOHOCTH 00yUaroIMXCcs HCIIOJIb30BaTh OCBOECHHBIE

MEXIUCIIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIC y4COHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIe PpE3yJbTaThl OTPAXKAIOT OBJIAJICHUEC YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETYyJISTUBHBIMU
JIICUCTBUSIMU.

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUSA

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSATENIbHO  (OpMYJIHMpPOBaTh W aKTyalW3upoBaTh  MpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNsaTh LeTu JeATeTbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

HCITOJIB30BaTh TPH OCBOCHHWHM 3HAHWUN TPHUEMBI JIOTHUECKOTO MBIIUICHHUS:
BBIICIIATh XapaKTepHbIE MPU3HAKWA TIOHSATHH W YCTAaHABIIMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS SISl OOBSICHEHUS! OTIACIBHBIX (PAKTOB U
SIBJICHUIM;

BHIOMPATh OCHOBAaHUS W KPUTEpUHM JJIs KIacCU(PUKAIUU BEIIECTB U
XUMHUYECKUX PEaKIIUM;

yCTaHABJIMBATh IMPUYUHHO-CIICICTBCHHBIE CBSI3M MEXKAY HM3yd4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyXIeHUs (UHIyKTUBHBIC, [EyKTUBHBIE, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B PAacCMATPHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATH B MPOIIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUU CUMBOJIMYCCKHEC
(3HAKOBBIC) MOJIENH, TPEOOPA3OBLIBATH MOJICIIBHBIE TIPEICTABIICHUS — XUMUYECKUAN
3HaK (CHMMBOJI) OJJIEeMEHTa, XuUMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKOU



peaKknuu — TMPU PEUIeHWH YUYEOHBIX TMO3HABATEIBHBIX M MPAKTUYECKHX 3ajad,
MIPUMEHSATh HAa3BaHHBIC MOJICIbHBIC TIPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHX
peaKkuui;

(GopMyIUpOBATh LEIH U 3a/1a4l UCCIEAOBAHUS, UCTIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OpPMYyIHpPOBAaHHBIE BOIMPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BIIQ/IETh HAaBBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W  TPOBEACHUSA
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOIIOAaTh 32 XOAOM
Ipolecca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro pe3yJbTaT, (hopMyIupoBaTh
000011IEHNS U BBIBOBI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh ONbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]lad, NPUMEHEHHIO Pa3IuYHbIX
METO/IOB TIO3HAHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHMKAX UWHPoOpMaIuu (HAy4HO-
NOMyJIsipHasi JIUTEpAaTypa XUMHUYECKOTO COJACp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh UH(POPMAIIMIO PA3IMYHBIX BUAOB U (opM
MpeICTaBICHHUS, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTH u
HEMPOTUBOPEUHBOCTD;

(dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TUUYHBIE METOJBI MPHU MOUCKE U
oTbope wuHMOpPMAIIUK, HEOOXOAWMOW JUISI BBIMOJHECHHS YYSOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

mpuoOpeTaTh OIBIT KCIOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TMPEACTABICHHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAy4YHBIA S3bIK B KA4eCTBE CpEACTBa MpH paboTe ¢
XUMUYECKON uHOpMaIMeil: TPUMEHSATh MeEXIpeaAMeTHbe ((u3ndeckue u
MaTeMaTUYeCKHE) 3HAKW U CUMBOJIBI, (HOPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAI'TIAAHOCTH.

KoMmyHnKkaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBI B XOJI€ TUATIOTa W/UITU
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYIHUPOBATH CBOU MPEIOKCHUS
OTHOCHTEJILHO BBITTOTHCHUS TPE/IJIOKEHHOMN 3a1a49H;

BBICTYNATh C TPE3EHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO MJIH COBMECTHO CO CBEPCTHUKAMU TTPH BHITIOJTHEHUN
XUMHUYCCKOTO SKCIEPUMEHTA, MPAKTHYSCKOW PabOThI MO0 MCCICAOBAHUIO CBOMCTB
M3y4acMbIX BEIICCTB, peaanu3alid yueOHOro MPOEKTa, U (POPMYIMPOBATH BHIBOIBI
0 pe3yJIbTaTaM IPOBEACHHBIX HCCACAOBAHMM IMyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryisiTuBHbIC YHUBePCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIATh CBOK ITO3HABATEIIbHYIO
NEeATENbHOCTh, Ompenesss €€ Lead M 3aJa4yd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBAaTh MpPEIaraéMbplii  aJrOpUTM JEUCTBUH IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauboJee
3¢ (PexTUBHBIA crnoco0 HMX pemeHuss ¢ Y4YETOM IOJyYEeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIATh CAMOKOHTPOJb JACATEIPHOCTH HAa OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriTyOa&éHHOM
YPOBHE Ha YpPOBHE CpeaHero oOiero oOpa3oBaHMs BKIHOYAIOT cHelupUYEcKue
JUTsl y4eOHOro npeameTa « XUMUs) HayyHble 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI
[0 OCBOEHUIO, MHTEPIPETAMN U NMPeoOpa30oBaHUIO 3HAHWM, BUABI JEATEIbHOCTH
M0 MOJYYEHHIO HOBOI'O 3HAHMS M MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C XUMuUeH. B
OporpaMMe II0 XUMHH TNPEAMETHBIE PE3YJbTAaThl MPEACTABICHBI MO TroAaMm
U3YUYCHHUS.

10 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh IPEJACTABICHUM: O MECTE€ M 3HAYCHUH OpPraHUYSCKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJii B 00€CIEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMYECKON, YHEPIeTHYECKON U



MUIIEBONH 0€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JJaHMH HOBBIX MAaTEpPHAJIOB,
HOBBIX UCTOYHHKOB SHEPIUH, B o0ecrnieueHnu PaMOHAIBHOTO
IPUPOJIONOIb30BaHUS, B (OPMUPOBAHUU MHPOBO33PEHUSI M OOLIEH KYyJbTYpHbI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJE;

BJIQZICHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIArarIINe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAsS
o0oiouka aroma, s-, P-, O-aTOMHBIE OpOWMTAIM, OCHOBHOE H BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMsl aTOMHBIX OpOuTanei, HOH, MOJEKYyIIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENIEHb OKUCJICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJIIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIIEPOHBIN CKENeT, (DyHKIIMOHATbHAS
rpynmna, pajaukaig, CTPYKTypHble (opMyibl (pa3BEpHYTHIE, COKpAlllEHHBIE,
CKEJIETHBIE), HM30MEpHUSl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPBI, TI'OMOJOTMYECKHA psl, TOMOJIOTH, YIJIEBOJOPOBI,
KHCIIOPOJ- M a30TCOJEpKAIUE OPraHUYECKUE COEIUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXPaHEHHUsI MACCHI BEILIECTB, 3aKOH COXPAHECHHUSI
M TMpEBpallEHUs] DSHEPrUM IMPU XUMUYECKHUX PpEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; NIPEICTABICHHUS
O MEXaHU3MaX XHMHUYECKUX pEaKUUH, TEPMOJMHAMHYECKUX U KUHETUYECKHX
3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3 dexToi, opueHTanTsl I u Il poga);
(hakTOOTMYECKHE CBEIECHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U O€30MacHOM
UCTIOJb30BaHUM BAXXHEMILIMX OPraHMYECKUX BELIECTB B OBITY M MPaKTHYECKOM
JESTeIbHOCTH  4YeJloBeKa, OOIIMX  Hay4HbIX  NPUHLHMINAX  XUMHYECKOIo
MIPOU3BOCTBA (HAa MPUMEPE MPOU3BOJICTBA METAHOJA, TEpEePadbOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHITHIMA,
yCTaHaBJIMBATbUX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLME MOHATHS MpHU
ONMCAaHUM COCTaBa, CTPOCHUS U CBOWCTB OPTaHMYECKUX COCANHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY ISl COCTaBJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BELIECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLIHUA M PAaCKpbIBATh UX CYLIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUNA  IOCPEICTBOM  COCTAaBJIEHUS
ANIEKTPOHHOIO OajiaHca »ATUX peaklMil, peakluii HOHHOrOo OOMEHa MyTEM
COCTAaBJICHUS X MOJHBIX U COKPAIEHHBIX NOHHBIX YPAaBHEHUH;



M3TOTaBJIMBATh MOJIEIU MOJEKYJ OPraHMYECKUX BEUIECTB IS WILUTIOCTPALIUU
HX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOECHUS,

c(hOpPMHUPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJICKHOCTh HU3yUEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OINPEIEIEHHOMY
KJIacCy/TpylIie COCAWHEHWH, JaBaTh WM Ha3BaHHWS 110 CHCTEMAaTUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJCTABUTENICH OPraHMYECKUX BEIIECTB (I3TUJICH, alleTUJIEH, TOJYOJ, TIULEPHUH,
ATUWICHTJUKOIb, (EHON, (OopManbJIerul, aneTanbIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaJbMUTHHOBAsA KUCJIOTHI,
[JIAIAH, ajJaHWuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

c(OPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XHUMUYECKOW CBSI3U B
OpPraHUYECKUX COEOUHEHMSIX (KOBAJICHTHass W MOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHSATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
dbu3uYecKkre M XUMHYECKHE CBOMCTBA TUMHUYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, aJIKAJIMCHOB,
aJKUHOB, apOMAaTUYECKUX VYIJIEBOJAOPOAOB, CHUPTOB, albAECTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX U CIOKHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUHN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, yTJIEBOJAOB (MOHO-, JTU- W TOJHCAXapHUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYH)  CBS3b  MEXKAY  HUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUl C MCHOJIH30BAHUEM CTPYKTYPHBIX
dopmy;

c(OPMHUPOBAHHOCTh, yMEHUS TOATBEP)KJIAaTh HA KOHKPETHBIX IMpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCAMHEHUN OT
KPAaTHOCTH M TUINA KOBAJICHTHOU CBSA3U (G- U M-CBS3H), B3AMMHOTI'O BIIUSIHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro mepepadOTKH W
MPaKTUYECKOE TPUMEHEHHE TIPOIyKTOB MEepepadOTKH;

c(hOpPMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUHBIX
METOJaX TMO3HAHUS — HAONIOACHUH, U3MEPECHUH, MOJCITUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) Y YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATHOCHOBHBIE OTIEPAIIMHA MBICIIUTEIHLHOM
NEATEeIbHOCTU — aHallu3 U CHUHTE3, CpaBHEHHUE, 000OIEeHHE, CHUCTeMaTH3aIlHIO,



BBISIBJIEHUE TIPUYUHHO-CJIC/ICTBEHHBIX CBSI3€M — JJI1 U3YUYEHHS CBOICTB BEILIECTB U
XUMHUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBISITh B3aUMOCBSI3h XUMUUECKUX 3HAHUU C
NOHATUSMU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0oJiee OCO3HAHHOTO TOHMUMAHUS CYIIHOCTH MATEpUaJbLHOTO E€IWHCTBA MHPA,
MCIIOJIh30BaTh CUCTEMHBIC 3HAHUS 10 OPTaHMYECKOW XWMHUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OPMUPOBAHHOCTh YMEHMH: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMynamM U ypaBHEHHSIM XMMHYECKUX PEAKIMI C MCIOJb30BaHUEM (U3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX
BEIIIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHYECKOU
(dbopMyIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XUMHUYECKUX DJIEMEHTOB,
POJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C TMO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTH  MOCHEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadoTKoOn
BEILIECTB, UCIOJIb30BATHIIOYYEHHBIEC 3HAHUS JIJISI IPUHATUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYalUsIX, CBA3AHHBIX C XUMUEI;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W H3y4eHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKUUU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJCOJIEPKAIIUX OPraHUYECKHX BEILIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOIIOJACHUEM MPaBHII
O0e3zomacHOro oOpamieHusi C BEUIECTBaMU M J1a0OpaTOpPHBIM OOOpPYJOBAaHUEM,
dbopMyIUpoBaTh 1E€Jb UCCIAEAOBAHUS, TMPEACTABIATH B pa3iudyHod ¢dopme
pe3yJIbTaThl SKCIEPUMEHTA, aHATIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOJII0/IaTh MPABUIIA IKOJIOTHYECKH 11eJIeCO00pPa3HOro MOBEACHUS B OBITY U
TPYNOBOU JEATEIIBHOCTH B IEJISIX COXPAHEHHUs CBOETO 3/I0POBBS, OKpYKarolen
IIPUPOTHOM Cpelbl U JOCTUKEHUS €€ YCTOMUYUBOTIO Pa3BUTHS,

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JCHCTBHSI Ha >XUBBIE OpPraHU3MbI
OIPEICIIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHaJIM3UPOBATh 11€JE€CO00PA3HOCTh MPUMEHEHUS] OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh I1E€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIINK B PA3TUYHBIX UCTOUYHUKAX (Hay4YHAs] M yueOHO-Hay4YHas
JTuTEpaTypa, CpeacTBa MaccoBor mH(popManuu, MHTEpHET U apyrue), KpUTUIECKU
aHaJIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIIUIO, TiepepadbaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KUIIACC

[IpeameTHBIC pe3yibTaThl OCBOEHUs Kypca «OOmas w HeopraHmdeckas
XUMUSD OTPaXkaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX WM TO3HABAEMOCTHU SIBJICHUW NPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUU B CHCTEME ©CTECTBEHHBIX HAYK M €€ PO B OOECIEYCHUU YCTOWIMBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM HKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEeBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JAHHHM HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUU, B OOECIEUYEHHH PAIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBAaHNY MHPOBO33PCHHUSI W OOIMEH KyJIbTyphl 4YEIOBEKa, a TaKkKe
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO M TMPUPOJIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUA — XUMHUYECKUH »JJIEMEHT, aToM, SApO aroMma,
M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-aTOMHBIE OpOMTAIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUSI aTOMa, TMOpHUIM3alisl aTOMHBIX OpOuUTaneil, HOH,
MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPUILIATEIIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs),
KpUCTaJUIMUECKasi PpeIIETKa, XUMHUYECKas peakius, pacTBOP, JJICKTPOIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTHUYECKAsT [IUCCOLMAILIMSA, CTENEHb JUCCOLMAIINH,
BOJOPOJIHBIN TIOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM dhPeKT
XUMHYECKOUN peaKIuu, CKOPOCTh XUMHUECKON PEAKINHU, XUMUUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AFNEKTPOJIUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAILCHUs] SHEPTUU TIPU XMMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JEKaluue B OCHOBE IMOHUMAaHUs
MPUYUHHOCTA U CHUCTEMHOCTM  XUMUUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJICKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XUMHYECKUX
peakiui, TEpMOJMHAMUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUS, 0 XMMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTMYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH U 0e30MacHOM
UCIIOJIb30BaHUN BKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOMN
NESATEIPHOCTH  YEJOBEeKa, OONMX  HAyYHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUU: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJB30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUH HEOPTraHWYECKUX BEIIECTB U UX NPEBPALICHU;



c(OpPMUPOBAHHOCTh YMEHHS MCIIOJIB30BATh XMUMHUYECKYIO CHUMBOJIUKY IS
coctapiieHus: (GOpMyNl  BEIIECTB W YpaBHEHUH XHUMHUYECKUX  PEaAKIIUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTAEIBHBIX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OTIPEACIIATH BAIGHTHOCTD M CTETNICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COECIMHEHMSX, BUJ XMUMHYECKOW CBSI3U (KOBaJICHTHA,
MOHHAs, METaJNINYEeCKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKOW pEmETKA
KOHKPETHOT'O BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJAa XUMHUYECKOW CBS3M W THMA KPUCTAIMYECKOW PpEHIETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMUPOBAHHOCTh ~ yMEHHMH:  Kilaccu(uuupoBaTh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIINH 110 Pa3INYHBIM IPU3HAKAM (YHCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHHUIO
CTENEHEH OKHUCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa u
JPYTHUE); CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUH I KilacCu(pUKauuu
U3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUYECKOrO 3aKoHa /[,
N. MeHaeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATUZHPYIOLTYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHUMHYECKHUX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[lepuomnueckort  cucrembr .M.  MengeneeBa, UCHONB3ys  TMOHSATHS
(QHEPTeTUYECKHE YPOBHM», «IHEPreTUUYECKHE MOIYPOBHM», «S-, P-, 0-aToMHBIC
opOuTanu», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHHSI aToOMay;
OOBSCHATH3aKOHOMEPHOCTH WU3MEHEHMsI CBOWCTB XMMHUYECKHX 3JEMEHTOB U HX
coeqMHeHMW 1o nepuogam u rpynmnam Ilepuwonnueckoin cucremsr [J[. U
MeHnpneneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh YMEHMM: XapakTepU30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CyILIECTBOBAHUE TE€HETUYECKOW CBS3M MEXIY HEOPraHMYECKMMH BELIECTBAMHU C
NIOMOIIBIO YPABHEHUI COOTBETCTBYIOIMX XUMUUECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYUIHOCTb: OKHCJIHUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX peakUud; peakuuid MOHHOTO OoOMEeHa IMyTEM COCTaBICHHUS UX TMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWM;  peakuud  TUAPOJIN3a;  PEaKUuuu
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEpe r’MIPOKCOKOMILIEKCOB [IMHKA U aTIOMUHUA);



c(OPMHUPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIUUA C Y4ETOM HX IHEPreTHUUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEAKIUH B 3aBUCUMOCTH OT PAa3IUYHBIX
(bakToOpoB, a TaKXKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OPMHUPOBAHHOCTh yYMEHHUS XapaKTePU30BaThb XHUMHUUYECKHE PEaKIUH,
JeXale B OCHOBE MPOMBIIIJIEHHOIO TOJYYEHUSI CEpHOM KHCIIOTHI, aMMHUaKa,
oOllMe HayyHble TMPUHIMIBI XUMHUYECKUX IPOU3BOJICTB; LIEIECOOOPA3HOCTh
NPUMEHEHUS HEOPTraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUSI COOTHOILICHUS PUCK-TI0b3A;

c(hOpMUPOBAHHOCTh BIIQJICHUSI CHUCTEMOM 3HAHHWU O METOJax HAyYHOIO
MO3HAHUS SBJICHUM TNpPUPOJIbI — HaOMI0IeHUe, H3MEPEHHE, MOJCINPOBAHUE,
AKCTIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEIIECTB
U sl OOBSCHEHUS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPaKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XMUMUUYECKUX 3HAHUU C
MNOHATUSMU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MTOHUMAaHMS MaTEPUATILHOTO €IUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUSI TPOBOAUTH PACUEThl: C HCIOJIb30BAHUEM
MOHSATUM «MacCoBasi IOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHA KOHILICHTPAIUs»;
MaccChl BEIIeCTBa WM 00BbEMA Ta3a M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA, MAacce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peakIuy; 3Ha4eHUs BOJAOPOAHOTO MOKa3aTesisl pacTBOPOB KHCJIOT M IIEIOYeH ¢
M3BECTHOW CTEIMEHBIO JUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJIyKTa PEAKIHUU, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE€ pacTBopa C
OTIpEICIEHHOM MacCOBOM JI0JICH pAacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(uMeeT mpUMECH); AOJIM BBIXOJA MPOIYKTa peakluuH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEILHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN  JKCIEepuUMEeHT  (POBEICHHME  pPEakiMid  HOHHOTO  OOMeHa,
MOATBEPKICHNE KAUECTBEHHOIO0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEECICHUE
cpedbl PacTBOPOB BEIIECTB C IOMOIIBIO HHAMKATOPOB, HM3YUYCHUE BIUSHUS
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XMUMHUYECKOM  peakiuu, pelieHue
AKCIEPUMEHTANbHBIX 3afa4 1o Temam «Mertawey u  «Hemeramis») ¢
coOro/IeHeM TMpaBuil OE30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, (opmyaupoBaTh I€Jb HUCCJICIOBAHUS, TPEIACTABISATH B
pazMuHOi (Qopme pe3yibTaThl AKCIEPUMEHTA, AHAIMU3UPOBATh U OLICHUBATHUX
JTOCTOBEPHOCTB;



c(hOpPMHUPOBAHHOCTh YMEHUH: COOIIOIATh MPABUJIA TIOJIH30BAHUS XUMUYECKOM
mocyol u jabopaTopHBIM 00OpyJIOBaHWEM, OOpaIeHUs C BEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMHA TIO BBIMOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pAa3HOr0 TOBEACHHUS B OBITY W TPYIOBOM
JEATEIIbHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3JI0POBBS, OKPYKAIOUIECH MPUPOTHON
cpeAabl U JOCTUXKEHUSI €€ YCTOWYMBOTO pPa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTr0 JICUCTBUSL HA KUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, NOHUMAas cMbici nokazarens [T/IK;

c(hOPMHUPOBAHHOCTh YMEHHUMW: OCYHIECTBIISTH I1EJICHANIPABICHHBIA MOUCK
XUMUYECKON MHGOPMAINK B PA3TUYHBIX UCTOUYHUKAX (HAy4YHAs] M y4eOHO-HaydHas
JuTEpaTypa, CpeacTBa MaccoBOM MH(popMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATHXUMHUUECKYI0 MHGPOpPMAIIHIO, MepepadaThiBaTheé U HCIOJIb30BATHB
COOTBETCTBHH C IMOCTaBJIEHHOMN yuyeOHOMU 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Paznen 1.TeopeTnyeckne 0OCHOBBI OPraHM4YecKOH XMMHUU
[Ipenmer oprannyeckoit xumun. Teopus
11 CTp OCHUSA 0p FaHUYECKUX COE I/IHGHI/IIfi) A.M 10 bubmmorexa [IOK
' P P A S https://m.edsoo.ru/7f41837c
byrneposa
Uroro no pazneny 10
Pasnen 2.¥YrieBonopoast
21 [IpenenbHbIE YIIIEBOJOPOIBI — AJIKaHBI, 10 bubmuoreka [IOK
' LUKJIOAIKAHBI https://m.edso00.ru/7f41837c
99 Henpenenbable yriieBoaOpOIbI: alKEHBI, 20 1 bubmmnoreka [HOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edsoo.ru/7f41837c
54 [IpupoaHbIe UCTOYHUKH YTIEBOJOPOIOB U UX 4 bubmuoreka [IOK
' nepepadoTKa https://m.edsoo.ru/7f41837c
but6mmorexa [IOK
2.5 r 6 1
ATIOTCHIIPOMSBOLHEIC YIIEBOAOPOAOB https://m.edso0.ru/7f41837c
Hroro mo pazneny 48
Pa3pnen 3.Kucaopoaconep:xamnue opraHn4ecKkue coeUHeHUsI
b K
3.1 Crnuptsl. Oenon 15 1 nommorexa LO

https://m.edsoo.ru/7f41837¢c
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KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U
bubnunorexa LIOK

2 K . 2 1
3 keToHbl. KapOoHoBbIE KUCIOTHL. CI10KHBIE 8 httos://m.edsoo.ru/7f41837c

s¢upsl. XKupsr

bu6nmoreka [IOK

3.3 Y THeBoAL 10 1 https://m.edsoo.ru/7f41837c

Uroro mo pazneny 53

Pa3znen 4.A30Tcoaepskaniue oprannveckne coeJuHEeHUst

bubnunoreka LIOK

4.1 A LA .b 1 1 2
MUHBL AMIHOKHCTOTBL. HEIKH 6 https://m.edsoo.ru/7f41837c

Wroro mo pazneny 16

Pazaea S.BbicokomoJieKyJIIpHbIe COeAUHECHUSA

bubnunoreka LIOK

5.1 B 9 1
PICOROMOTICIYIAPHPIC COCHMHCHHA https://m.edso00.ru/7f41837c

Wroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 6
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11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pazgen 1.TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XUMUYECKUX 10
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 12 1
BCIIICCTB
1.3 XHUMHYECKUE PEaKIIun 24 1 3
Wroro mo pazneny 46
Pasnen 2.Heopranuveckasi Xumusi
2.1 Hewmeramisl 40
2.2 Mertaubl 40 1
Wroro mo pazneny 80
Paznen 3.Xumusi v :KU3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 6
' KHU3Hb
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 132 4 8







ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbBIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
[Tpeamer u 3HaUCHHE OPraHUYECKOM
XUMHUH, TIPEJICTABICHHUE O 1 0 0 bubnuoreka [IOK
MHOT000pa3uu OPraHuYECKUX https://m.edsoo.ru/7f41837c
COCIMHEHUN
DJEeKTPOHHOE CTPOCHHE aToMa
yriaepoja (OCHOBHOE M BO30YX/IEHHOE 1 0 0 Bu6moteka [JOK
COCTOsIHMS ). BaJleHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/7f41837c
aToma yriepoja
BanentHbie BO3MOXXHOCTH aToMa 1 0 0 bubmnoreka IIOK
yriepozaa https://m.edso00.ru/7f41837¢c
XUMHYECKast CBSI3b B OPTaHMYECKUX
coeMUHEHNIX. MeXaHu3MEbI 1 0 0 bubmnoreka IIOK
00pa3oBaHMs KOBAJEHTHOU CBSI3H, https://m.edsoo.ru/7f41837c
crocoOBbl pa3phiBa CBsA3EH
Teopust cTpoeHHsI OpraHU4EeCKUX 1 0 0 bubmuorexa [IOK
coequuennit A. M. bytieposa https://m.edsoo.ru/7f41837c
Busel uzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE 1 0 0 bubmuorexa [IOK
3 EeKTH B MOJIEKYJIaX OPraHMYECKHX https://m.edsoo.ru/7f41837c
COeTMHEHNN
[IpencraBnenue o knaccuukanuu u 1 0 0 bubmuotexa [IOK
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CHUCTEMaTU4ecKasi HOMEHKIaTypa
(IUPAC) oprannyeckux BeIIECTB

Knaccudukanus peakiuii B

https://m.edsoo.ru/7f41837c

bu6nmmoreka [IOK

8 OpPraHMYeCKOU XUMHUHU https://m.edso00.ru/7f41837c

9 Cuctemaru3zanus 1 0000IICHUE bubnnorexa [JOK
3HAHW 110 TeMe https://m.edsoo.ru/7f41837c

10 CucremaTtu3sanus 1 0000IICHIE bubnuoreka [{OK
3HaHUU 110 TEME https://m.edsoo.ru/7f41837c
AJKaHbI: TOMOJIOTHYECKHH psifl, 001as

11 dbopMyIa, HOMEHKIIATypa U U30MEpHs, bubnnorexa [JOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/7f41837c
CTPOCHHUE MOJICKYJI
AJKaHbI: TOMOJIOTHYECKHH psifl, 001as

12 dbopMyIa, HOMEHKIIATypa U U30MEepHs, bubnnoreka [JOK
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE https://m.edsoo.ru/7f41837c
CTPOCHUE MOJICKYJI

13 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoteka IIOK
aJIKaHOB https://m.edsoo.ru/7f41837c

14 XHUMHUYECKUE CBOICTBA aTKaHOB brbmmorexa LTOK

https://m.edsoo.ru/7f41837c

Haxoxnenue ajikaHOB B IpUPOJIE.

15 CriocoObI nostyueHus 1 IpUMEHEHNe bubnmorera LHOK

https://m.edso00.ru/7f41837c

AIKaHOB

16 Pemenue 3amay u ynpaxHeHui 1o bubmuorexa [IOK
TeMe https://m.edso00.ru/7f41837c
Huknoankansl: obmas Gopmyiia, BuGmiorexa LIOK

17 HOMEHKJIaTypa U U30Mepus,

OCOOEHHOCTH CTPOEHUS U XUMHUYECKUX

https://m.edsoo.ru/7f41837¢c
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CBOWCTB, CITOCOOBI MMOJTyYeHUS U
[IPUMEHEHUE

Pemenne pacuéTHbIX 3a1a4 Ha
OIpe/IeTICHNE MOJICKYIISIPHON

18 (bopMyIIBI OPraHMYECKOTO BEIIECTBA bubamorexa LIOK
PMYJIBL Op H https://m.eds00.ru/7f41837¢
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIIUX B €TI0 COCTaB
19 CucremaTu3anus u 06o01IeHNe bubnnorexa [JOK
3HAHUH 10 TEME https://m.edso0.ru/7f41837c
AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Iast
OpMyJia, HOMEHKJIATYypa,
20 j)ner;TYOHHoe U II OCTYI;HCTBCHHOC bubmorexa HOK
p pocTp https://m.edso0.ru/7f41837c
cTpoeHue Monekyn. CTpyKTypHas u
[IUC-TPAHC-HU30MEPHS ATKCHOB
21 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoteka IIOK
ankeHoB. [IpaBuino MapkoBHHKOBa https://m.edsoo.ru/7f41837c
29 du3nyeckre U XUMUYECKHIE CBOMCTBA bu6nunorexa LIOK
AJIKEHOB. https://m.edso0.ru/7f41837c
23 CniocoObI Moy4eHus U IPUMEHEHUE bubnmnorexa [JOK
aIIKEHOB https://m.edso0.ru/7f41837¢
[TpakTuyeckas padora Ne 1 o teme
24 "[lonydenue >TUICHA ¥ U3yUYCHUE €TO bubmorexa [IOK
. Y | Y https://m.edso0.ru/7f41837¢c
CBOMCTB
Pemenune pacu€THbix 3a1a4 Ha
25 OIpeaeIeHNE MOJIEKYIIIPHON bubnmorexa LOK
P YIAp https://m.edso0.ru/7f41837c
(bOopMyIIbI OPraHUYEeCKOTO BEIIECTBA
26 Pemenne pacu€THBIX 33724 HA bubnunorexa LIOK

OIpeIETIEHUE MOJIEKYJIIPHON

https://m.edsoo.ru/7f41837¢c
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(GhOpMyIIBI OPraHUYECKOTO BEIIECTBA

AJKaueHbl: CONPsHKEHHBIC,

27 HM30JMPOBAaHHbBIE, KYMYJIUPOBAHHbIE bubmmorexa HOK
P > KMYTED ' https://m.eds00.ru/7f41837¢
Oco0EHHOCTH AJIEKTPOHHOTO CTPOCHUS
28 XHUMHUYECKUE CBOMCTBA CONPSHKEHHBIX bubmmoreka [JOK
JTNEHOB https://m.edsoo.ru/7f41837¢c
29 XUMHYECKHE CBOMCTBA AJIKAAUEHOB buGnuorexa [IOK
https://m.edso0.ru/7f41837¢
30 Crioco0blI MOTy9eHHS U IPUMEHEHUE bubmmoreka [JOK
aJIKaJuEHOB https://m.edsoo.ru/7f41837c
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
ob6mas ¢popMyJiia, HOMCHKJIATYpa,
31 3JI;III(T (?Hlfoeyn MPOCT aHCTBZII{)HOG bubmorexa [JOK
p pocIp https://m.edso0.ru/7f41837¢
CTPOCHHUE MOJICKYJI, PU3NICCKUE
CBOMCTBA
32 XuMHndeckye CBOMCTBA aAJIKMHOB bubmorexa [JOK
https://m.edso0.ru/7f41837¢
33 XuMHUUYeCKHe CBOMCTBA aJIKMHOB bubmorexa HOK
https://m.edso0.ru/7f41837¢
34 KauecTBeHHBIE peaky HA TPOMHYIO bubmuorexa [IOK
CBSI3b https://m.edso0.ru/7f41837¢
35 CriocoOsbI MoTy4eHUs U IPUMEHEHHUE bubnmnorexa [JOK
aJIKNHOB https://m.edso0.ru/7f41837¢
36 Pewenue 3amad: pac4€rsl 1o bu6muoreka [JOK
YPABHEHUIO XUMHUUYECKOU PEAKLIUU https://m.edsoo.ru/7f41837c
37 Pemenue 3agau: pacd€rsl o bubnuoteka [JOK
YPABHEHUIO XUMHUYECKON PEAKIIUH https://m.edsoo.ru/7f41837c
38 CucremaTu3anus 1 0000IICHUE bubmuorexa [{OK
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3HaHUH 110 TEME

Cucremarusanus 1 00001eHe

https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK

39
3HAHHUH 110 TEME https://m.edsoo.ru/7f41837c
ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
opMyJja, HOMEHKIaTypa.
40 (E)nle)KTy OHHOE U IIPOC ypaHCTBeHHOC bubmorexa LIOK
p poctp https://m.edsoo.ru/7f41837c
CTpPOCHHE MOJIEKY OeH30J1a U
TOJIyoJIa, UX (PU3NYECKUE CBOMNCTBA
41 XUMHYECKUE CBOMCTBA apCHOB: bubmmoreka [JOK
peaKIy 3aMeICHUS https://m.edsoo.ru/7f41837c
4 XUMHYECKUE CBOMCTBA apEHOB: bubnnorexa [JOK
pEAKLIUH 3aMEILCHUS https://m.edso0.ru/7f41837c
XHUMHYECKUE CBOMCTBA apCHOB:
43 €aKI[UH IPUCOEIUHEHNS, OKUCIIEHNE bubnnorexa [JOK
peakil P A ’ https://m.edsoo.ru/7f41837¢
TOMOJIOrOB O€eH30J1a
m Oco0eHHOCTH XUMHUYECKUX CBOMCTB bubnmnoreka HOK
CTUpOIa https://m.eds00.ru/7f41837¢c
Pemenue pacu€THbix 3a1a4 Ha
45 oIpeaesIeHNE MOJIEKYJISIPHOMN bubmorexa LHOK
pedl yp https://m.edsoo.ru/7f41837c
(GOpMyJITBI OPraHUYECKOTO BEIIEeCTBa
46 CriocoObI MoTy4eHUs U IPUMEHEHUE bubnmnoreka [JOK
apeHoB https://m.edsoo.ru/7f41837c
T'enernueckas cBI3b MEXK]T
47 a3JIMYHBIMU KJIaCCaMU ’ bubmmorexa TIOK
p https://m.edsoo.ru/7f41837c
YIJIEBOJOPOIOB
Pacu€tel o ypaBHEHUSAM XHMHUECKUAX
. bubnuoteka [JOK
48 peaknuii. CuctemMaTu3arys u

000011IeHrE 3HAHU T10 TEME

https://m.edsoo.ru/7f41837¢c
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49 IIpuponnsiii ra3. IlomyTHbie bubnuoreka [JOK
HE(TSHbIE ra3bl https://m.edsoo.ru/7f41837c

50 KameHHbIi yroyib 1 IPOIyKThI €10 bubnmnoreka HOK
nepepadboTKu https://m.edsoo.ru/7f41837c
Hedtb 1 criocoOs! e€ nmepepaboTKHy.

51 [IpumeHeHue MpoIyKTOB MepepadboTKH bubmmorexa [JOK

https://m.edsoo.ru/7f41837c

HeTH
I'eneTnyeckas CBsI3b MEXKIY

52 pa3IMYHBIMU KJIaccaMu bubmmorexa LIOK

https://m.edsoo.ru/7f41837c

YTIIE€BOIOPOIOB
l'anorenonponsBoHbIE

53 YIJIEBOJOPOIOB: JIEKTPOHHOE bubnuoreka [IOK
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.edso0.ru/7f41837c
rajioresa
["anorenonpon3BoIHbIE

54 YTJIEBOJIOPOIOB: DJIEKTPOHHOE bubnnorexa [JOK
CTPOCHHE; PEAKIIUHU 3aMEIECHUS https://m.edsoo.ru/7f41837c
rajioresa
JlelicTBue mien04Yel Ha

55 raJIOT€HIIPONU3BO/IHBIE. bubmuoreka [IOK
B3anMonelicTBie TUTrajoreHajJIKaHoB C https://m.edsoo.ru/7f41837c
MarHueM U IUHKOM

56 Cuctemaru3anus 1 0000IICHUE bubmuoreka [{OK
3HaHUM No paznaeny "YrieBoaopoast" https://m.edsoo.ru/7f41837c

57 Cucremarusanus 1 00001eHne but6mmorexa [IOK
3HaHUM N0 paznaeny "YTIeBo10pobl https://m.edso00.ru/7f41837c

58 KonTponbhas pabota no teme bubmuorexa [IOK

"YrneBomoponr"

https://m.edsoo.ru/7f41837¢c
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[IpenenbHbIe 0THOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHI psijI, oO1as
dbopMyIa, CTpPOCHHE MOJICKYI,

bubnunoreka LIOK

59
M30MEpPHsl, HOMEHKJIATypa, https://m.edsoo.ru/7f41837c
kiaccudukanus, puznyeckue
CBOICTBA
60 XUMHYECKUE CBOMCTBA MPEAEIbHBIX bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
XUMHYECKUE CBOMCTBA MPEIEIbHBIX bubnnorexa [JOK
61
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
62 CrniocoOblI oTy4eHus U IpUMEHEHUe bubmmoreka [JOK
OJTHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
63 Crioco0blI MOTy4YeHHS U IPUMEHEHUE bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
[TpocTsie a¢upbl: HOMEHKIIATYpa U
64 Hslz)Me ust (£C§6eHHOCTI/I (i)I/ISZ‘I:eCKI/IX bubmmorexa LIOK
P y https://m.edsoo.ru/7f41837¢
U XUMHYECKUX CBOWCTB
MHoOroaToMHBbIE CITUPTHI:
65 STUJIEHTJIMKOIb U TJIMLEPUH, UX bubmmorexa [TOK
HepHH, . https://m.edsoo.ru/7f41837c
dbuznyecKkrue 1 XUMUYECKHE CBONCTBA
66 CniocoOsI Moy4eHus U IpUMEHEHUe bubmuoreka [IOK
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
deHo: CTPOSHUE MOJICKYIIbI,
67 (1)H3quCI<TI/II)e CBOWCTBa T}(’)KCI/I'—IHOCTL bubmmorexa LIOK
' https://m.edso00.ru/7f41837c
dbenona
bubnunorexa LIOK
68 X ecKue cBoiicTBa (heHona
HMHHCCKHE CBOACTBA (heron https://m.edso00.ru/7f41837c
69 CnocoOsI oTy4YeHus U TPUMEHEHNE bubnuoteka [JOK
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denomna

[TpakTruueckas padora Ne 2. Pemenue

https://m.edsoo.ru/7f41837c

70 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmorexa LOK
JIenep e https://m.eds00.ru/7f41837¢
CrupThl ¥ PEHOITBI
71 Pemenue 3a1ay u ynpaxHeHui 1o bubmmoreka [JOK
TEMe https://m.edsoo.ru/7f41837c
79 Pemenue 3aga4 u ynpaxHeHUM 110 bubnnorexa [JOK
TEMe https://m.edsoo.ru/7f41837c
73 Cucrematu3zanus u 06o01IeHNe bubnnorexa [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/7f41837c
AnBAETUIBI U KETOHBI: 3JIEKTPOHHOE
74 CTpOoeHHE KapOOHUILHOM IPYIIIBL; bubmmoreka [JOK
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://m.edsoo.ru/7f41837c
dbopMmyia, n3oMepus U HOMEHKIIATypa
75 Anbaeruipl ¥ KeTOHBI: GU3HYECKUE bubmmoreka IIOK
CBOMCTBA; peaKlUu IIPUCOCAUHEHNUS https://m.edsoo.ru/7f41837c
76 Peaknuu okuciieHNsT 1 KaUeCTBEHHBIC bubmuoreka [{OK
pEAKIHUH JIbJAECTHIOB U KETOHOB https://m.edsoo.ru/7f41837c
77 CriocoObI MosTy4eHus ajabAeruI0B U bubnmnoreka HOK
KETOHOB https://m.edso0.ru/7f41837c
OIHOOCHOBHBIE TIPEICTBHBIE
78 KapOOHOBBIEC KHCIIOTHI, 0COOCHHOCTH bubmorexa [TOK
P ’ https://m.edso0.ru/7f41837c
CTPOEHUS X MOJIEKYIT
N3omepus u HOMEHKIIaTypa
79 Ka 601?0351)( KHUCJIOT H)T(y(bl@)mnqecxne bubmmorexa LIOK
pv ’ https://m.edso00.ru/7f41837c
CBOWCTBa
80 XUMHYECKUE CBOMCTBA MPEAEIbHBIX bubnmnorexa [JOK

OJHOOCHOBHBIX Kap6OHOBBIX KHCIIOT

https://m.edsoo.ru/7f41837c
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XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

bu6nmoreka [IOK

81
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/7f41837c
Oco0EHHOCTH CBOMCTB MYpPaBbHHOM

82 KHUCI0Thl. MHOrOoOpasue kapOOHOBBIX bubmmorexa LIOK

' P P https://m.eds00.ru/7f41837¢

KHCIIOT
Oco0EHHOCTH CBOWMCTB: HEMPEIETbHBIX
U apOMaTHYECKUX KapOOHOBBIX,

83 MKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX bubmmorexa [JOK
AIAP > THAP P https://m.edsoo.ru/7f41837c
kucnot. [IpencraBurenu BoIcIInX
KapOOHOBBIX KUCIIOT

84 [TonsiTvie 0 MPOU3BOAHBIX KAPOOHOBBIX bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/7f41837c

85 [TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX Bbu6moteka [JOK
KHCJIOT https://m.edsoo.ru/7f41837c

86 CniocoObI Moy4eHus U IpUMEHEHUE bubnmnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41837c
CrnosxHble 3(DUPBI: TOMOJIOTHYECKUN

87 11, 00 aa(z)op MyJla, U30Mepus U bubamorexa LOK
paLL, OO PMYE, P https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa
CrnoxHbIe Y(QUPHI: TOMOJIOTHYECKUN

88 11, o011ast popmyia, n3oMepus U bubmorexa LOK
pAA, 0bm pMy’a, P https://m.edso00.ru/7f41837c
HOMEHKJIaTypa

89 du3nyeckre U XUMAYECKHE CBOMCTBA bubnunorexa LIOK
3¢upos https://m.edsoo.ru/7f41837c
Pemenue pacu€rHbix 3a1a4: 1o

90 YPaBHEHHIO XUMUYECKON PEAKINH, Ha bubmuoreka [IOK

OIpeIETICHUE MOJIEKYJIIPHON
(bOpMyITBI OPraHUYECKOTO BEIIEeCTBA

https://m.edsoo.ru/7f41837¢c
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91

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOW PEAKIMU, HA
ONPEAEIIEHUE MOJIEKYJIIPHOU
(opMyIIbl OPraHMYECKOrO BEIEeCTBa

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

92

[IpakTuueckas padora Ne 3. Pemenue
SKCIICPUMCHTAJILHBIX 3a/la4 110 TCMC
"Kap6oHoBbIe KHCI0THI. ClI0KHbBIE

a¢upsr"

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

93

94

95

XKupsr: crpoeHue, GU3NIECKUe 1
XUMHUYECKHE CBOUCTBA (TUAPOIU3)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepIKalINX OCTATKH HETIPEIETbHBIX
JKUPHBIX KHCIOT. JKupsl B mpupoie

MprU1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIIEE JCUCTBUE.
[ToHsITHE O CHHTETUYECKHUX MOIOIIINX
cpenctBax (CMC)

bubnuoreka [{OK
https://m.edso0.ru/7f41837c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

bu6mmoteka IIOK
https://m.edsoo.ru/7f41837c

96

I'eneTnyeckas CBsI3b yIIIEBOJOPOIOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BELIECTB

bu6mmoteka IIOK
https://m.edsoo.ru/7f41837c

97

98

99

I'eneTndeckas cBsI3b yIIIEBOJOPOIOB U
KHCIJIOPOJICOICPKAIINX OPTaHUYECKUX
BEIIECTB

Pacu€tel 0 ypaBHEHUSAM XUMUYECKUX
peakuuin

Pacu€tel o ypaBHEHUSAM XUMUYECKUX
peakuun

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

but6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

100

Cucremarusanus 1 00001eHne

but6mmoreka [IOK
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3HaHUH 110 TEME

Cucremarusanus 1 00001eHe

https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK

101
3HAHUU MO TeMe https://m.edso00.ru/7f41837c
OO01mas xapakTepuCcTHKa YTIIEBOJAOB U
102 Knaccn(bnﬁa I/I}Ip TJIEBO zB (MoHO- bubmmorexa [JOK
Ly A ’ https://m.edsoo.ru/7f41837c
JTU- U TIOJIMCaXapH/Ibl)
103 MoHocaxapuabl: pU3NIECKue bubnuorexa [IOK
CBOICTBA U HAXOXJEHUE B IPUPOJIE https://m.edsoo.ru/7f41837c
104 [IpuMeHeHue TIIOKO3bI, €€ 3HAYEHUE B bubnnorexa [JOK
JKU3HENIEITEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/7f41837c
HcaxapuJbl: caxaposa, MaIbTo3a U
105 faKToaap Haxox el]ine B IIPUPOJIC U bubmmorexa [JOK
' A PHPOA https://m.edsoo.ru/7f41837c
MPUMEHEHUE JUCcaxapuioB
ITonmucaxapupl: cTpoeHue
106 MaKpPOMOJIEKYJT, PUINICCKUE U bubmorexa LOK
P Y : https://m.edso0o.ru/7f41837c
XUMHYECKHE CBONCTBA, IPUMEHEHHE
107 [TonsiTHE 006 MCKYCCTBEHHBIX bubmuoreka [IOK
BOJIOKHAX https://m.edsoo.ru/7f41837c
Pemenne pacueTHbIX 3a7a4 Ha
108 onpeieJIeHUe A0JIU BbIX0a NPOAYyKTa bubnnorexa [JOK
peakLyu OT TEOPETUYECKU https://m.edsoo.ru/7f41837c
BO3MOYKHOT'O
109 Cuctemaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAaHUM MO pas3aeiy https://m.edso00.ru/7f41837c
110 Cucremaru3amnus 1 00001eHne but6mmoreka [IOK
3HaHWH MO pa3zeny https://m.edsoo.ru/7f41837c
111 KonTtponbHas pabora o Teme bubmuorexa [IOK

"Kucnoponacoaepxaniue

https://m.edsoo.ru/7f41837c
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OpraHuYecKue coequHeHus"

AMUHBL: KI1acCUPUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, usoMepus,

bu6nmmoreka [IOK

112 HOMEHKJIaTypa U (pu3nyeckue https://m.edso00.ru/7f41837c
CBOMCTBA

113 XuMHYECKHE CBONCTBA bubnunoreka LIOK
anpaTHIECKUX aMUHOB https://m.edso00.ru/7f41837c

114 XUMHUYECKUE CBOMCTBA
amu(aTHIECKUX AMHHOB
AHUWJIMH: CTPOCHUE aHUIINHA,

115 0COOEHHOCTH XMMHYECKUX CBOMCTB bubnroreia LIOK

https://m.edsoo.ru/7f41837c
aHUJIMHA

116 CriocoObl nostyueHus 1 NpUMEHEHNe Bbu6moteka [JOK
anu(aTUyecKuX aMHMHOB https://m.edsoo.ru/7f41837c
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U

117 u3oMepusi, (pu3nyecKre CBOMCTRA. bubnmnoreka HOK
OtnenbHbIE PEACTABUTENH O https://m.edsoo.ru/7f41837c
AMUHOKHCIIOT
XUMHYecKHe CBOMCTBA aMUHOKHCIIOT,

118 uX OMOJIOTHYECKOE 3HAYEHNE bubmuorexa [IOK
aMUHOKHCIIOT. CUHTE3 U TUAPOIU3 https://m.edsoo.ru/7f41837c
MENTHI0B
XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT,

119 X OMOJIOTHYECKOE 3HAYEHNE bubnuoteka [JOK
aMHHOKHUCIIOT. CHHTE3 U TUIPOJIN3 https://m.edsoo.ru/7f41837c
MEeNTUI0

120 benku kak npupoaHbie TOTUMEPHI; bubmuorexa [IOK

CTPYKTYpbI O€IKOB

https://m.edsoo.ru/7f41837¢c
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bubnunoreka LIOK

121 XUMUYECKUE CBOMCTBA OEIIKOB https://m.edsoo.ru/7f41837¢
A3oTCcoaepKalye reTeporKINIecKre

122 coenuHeHus. HykemHOBbIE KUCIIOTHI: bubmmoreka [JOK
COCTaB, CTPOEHHE U OMOJIOTHYECKas https://m.edsoo.ru/7f41837c
pOJIb
[IpakTuueckas padora Ne 4. Pemenue

123 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME Bu6moteka [JOK
"A30TCoepKaIe OpraHuYECKHUe https://m.edsoo.ru/7f41837c
coenuueHus"
[IpakTuueckast padora Ne 5. Pemenue

124 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME Bu6moteka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru/7f41837c
coenuHeHun"

125 CucremMaruzanus 1 00001IeHNE bu6nmorexa LIOK
3HAHUM 1O paszeny https://m.edsoo.ru/7f41837c

126 Cuctemaru3zanusi 1 0000IICHUE bubmuorexa [JOK
3HaHUH 10 pasaeiy https://m.edsoo.ru/7f41837c
KontponbHas padoTa o Teme

127 "A30TCoepIKaIe OpraHuYECKHe bubmmorexa [TOK

\ https://m.edsoo.ru/7f41837c

COETMHEHUS
OCHOBHBIE TIOHATHS XHMHH

128 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN U bubnuoteka [JOK
METOJBI UX CHHTE3a —TOJIMMEPHU3ALTUS https://m.edsoo.ru/7f41837c
Y TIOJTUKOH ICHCAITUS

129 ITmacTmaccel. YTunnsamus u bubnunorexa LIOK
nepepaboTKa MiacTuka https://m.edsoo.ru/7f41837c

130 OnacToMepsl: HaTypaJIbHbBIN bubmuorexa [IOK
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CHHTETUYECKHUE KayuyKH. Pe3una

Bonokna: HaTypanbHble,

https://m.edsoo.ru/7f41837c

131 HCKYCCTBEHHbBIC, CHHTETUUCCKHE 1 bubmorexa LOK
Y ' ' https://m.edsoo.ru/7f41837c
[TonmuMmepsl cielIManbHOTO Ha3HAUCHUS
[Tpaktuueckas padora Ne 6. Pemenne
132 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME 1 bubmmoreka [JOK
"Pacnio3HaBanue miactMace u https://m.edso00.ru/7f41837c
BOJIOKOH"
O06o001IeHe U CHCTeMAaTH3AINS
133 M3YYEHHOTO MaTepHalia 1o TeMe 1 bubmmorexa [JOK
" Y P " https://m.edso00.ru/7f41837¢
BricokoMonekynsipHble COSIMHEHHS
O0o001IeHIEe U CHCTeMAaTH3AIINS
134 M3YYEHHOTO MaTepHalia 1o TemMe 1 bubmmorexa [JOK
" Y P " https://m.edso00.ru/7f41837¢
BBICOKOMOEKYIISIPHBIC COSTMHCHIS
135 [ToBTOpenue u 06001IEeHNE 1 bubmuorteka [IOK
M3YYEHHOT'O MaTepuaia https://m.edsoo.ru/7f41837c
136 [ToBTOpenue n 06001IEeHNE 1 bu6moteka [IOK
U3Y4YEHHOI'0 MaTepuaia https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 136

I[TPOT'PAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;osaTenbﬂue
padoThbI padoThI pecypes:
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
anemeHT. M3oTomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1
KBAaHTOBBIC UMCIIa
Krnaccudukanus XuMHuecKux 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opOuTaIIM
DneKTpOHHBIE KOHPUTYpAIIUH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM 1
COCTOSIHHH
DNeKTpOHHBIE KOH(UTYpAIH HOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XMMU4eckux 3meMenToB /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U
nepuoiam
CucreMmaruzanys 1 0000IIeHe 3HAHNUHI 110 1




10

TEMC

CucreMaruzanys 1 0000IIeHe 3HAHUHT 110
TEME

11

Bunsl xumnueckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKysipHbie
B3aUMOJICUCTBU

12

Bunsl xumnueckon cBs3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMoIeKyIsspHbie
B3aHUMOJICHCTBHS

13

BaneHTHOCTB U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOECHUEM

14

15

16

Hpe,[[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKIJIAaTypa

BemectBa MOJICKYJISIPHOT'O U
HEMOJICKYJISIPDHOT'O CTPOCHUA. Tunel
KPpUCTAJNINYCCKUX PCUICTOK U CBOMCTBa
BCIICCTB

Ilonsatue o AUCHICPCHBIX CUCTCMAX.
Hpe[[CTaBJ'IeHI/IC 0 KOJUIOMAHBIX pacTBOpax

17

HcTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

18

19

CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpOB

Pemienue 3a1a4 ¢ MCOIb30BaHUEM IIOHSATHI




20

21

""MaccoBast 107151 paCTBOPEHHOTO BelecTna',
"MoJIsipHast KOHIEeHTparus'"
Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TEME

22

KonTponbnas padota no temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

23

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SJHEPIUU TIPU
XUMUYECKUX PEAKLUAX

24

25

26

TennoBsle 3G (HEKTH XUMUYECKUX PEaKIUi.
TepMoxumuyeckue ypaBHEHUs

Beruncnenus no ypaBHEHUAM XUMHAYECKUX
peakuuil ¥ TepPMOXUMHUYECKUM YPABHEHUSM
CKOpoCTh XMMHUECKOH peakluu, e€

3aBUCUMOCTD OT Pa3JIMYHBIX (I)aKTOpOB.
Karanus n KaTaJIn3aTOpPhbI

27

CKOpOCTh XMMHYECKOU peaKiny, e€
3aBHCHUMOCTh OT PAa3JIMYHBIX (PaKTOPOB.
Karanus u xatannszaropbl

28
29

['oMOreHHbIe U reTepOreHHbIE peaKuu

[IpakTuyeckas padora Ne 1 o teme




30

31

"BnusiHre pa3nuvHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKON peakiuun"
OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE paBHOBECHE

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XUMHUYECKOE PaBHOBECHE

32

[IpakTuueckas pabora Ne 2 o teme
"BrusiHre pa3nuvHbIX (aKTOPOB Ha
10JIO)KEHNE XMMHUYECKOTO paBHOBECHS "

33

34

35

BHeKTI)OHI/ITI/I‘-ICCKaH Jucconuanus. CuipHbIE

U ciabblie AMeKTpoauThl. CTeneHb
JMCCOLMAITUH

Honnoe npousseaeHue Boapl. Cpeaa BOJTHBIX
pactBopoB. Bomopoausblit mokasarens (pH)

pacTtBopa

I'mppoinns coneit. Peaknuu, nmporekaromue B

pacTBOpax SJICKTPOJIUTOB

36

37

38

I'mpponus coseld. Peaknuu, nporekaroniye B

pacTBOpax AMEKTPOIUTOB

[TpakTuyeckas pabora Ne 3 o Teme
"XnMHYECKHE peaKlIMK B pacTBOpax
AJIEKTPOIUTOB"

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC

peakunu. BaxxHenime OKUCIUTENU U
BOCCTAaHOBUTEIIN

39

OKHCIUTEILHO-BOCCTAHOBUTEILHEIE
peakuuu. BaxxHeilme OKuCInTenu u
BOCCTAHOBUTEIH




MeTo/ 371EeKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

40
Oananca

41 DIEeKTPOIN3 PACTBOPOB U PACILIaBOB
BELICCTB

42 DEeKTPOIN3 PACTBOPOB U PACILIIABOB
BELICCTB

43 Pemenue 3amau pa3nuvHbIX TUIIOB

44 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

45 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0
Teme "XuMHuueckue peakiuu'

46 KontposbHas padota nmo teme "XuMudeckue
peakuun"
[Tonoxxenue nemetamios B [lepuoguueckoit

47 cUCTEME XMMHUYECKUX 35eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. DPU3NYECKrEe CBONCTBA HEMETAIIIOB

48 AnoTponusi HEMETAIOB (Ha IpUMEpe
KHCIIopo/a, cephl, hocdopa u yriepoaa)

49 Bonopon: nonydenue, puznueckue u
XUMHYECKHE CBOMCTBA. [ 'uapuabl
["anmoreHsl: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI

50 noJyyeHus, GU3NYECKUe U XUMUUYECKHUE
CBOICTBA
["anmoreHsl: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI

51 MOJTy4eHUs1, GU3NUECKUE U XUMUIECKHE
CBONCTBA

59 lNanorenoBonopoasl. Baxxnenmue

KHCIIOPOJICOICPIKAIINE COCTMHCHHS




TraJIOrCHOB

JlaGopaTopHble U MPOMBIIITICHHBIE CIIOCOObI

53 MOJTy4eHus TajioreHoB. [Ipumenenune
raJIOr€HOB M UX COCAMHEHU
[IpakTrueckas padota Ne 4. Permenue

54 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"T"anorensr"

Kucnopon: nabopatopusie u

55 MIPOMBIIJICHHBIE CITOCOOBI MOTyYeHHMS,
¢busnueckre U xuMudeckue cporctra. O30H.
[IpumeneHue KuCIOpoia U 030Ha

56 OKCHUIBI ¥ IEPOKCHIBI

57 OKCHUIbI M IEPOKCUIBI

58 Pemrenue 3a1a4 pa3InyHbIX THIIOB
Cepa: HaxOJeHUE B PUPOJIE, CITOCOObI

59 NoJyYeHUs, GU3NYECKUE U XUMHUYECKHUE
CBOMCTBA

60 CepoBonopo, CyabhuiIbl

61 Kucnoponcoaep:xaiue cCoOeJMHEHUS! CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHON KUCIOThI

62 Kucnopoacoaepxaiine COeAMHEHUS CEPHI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI
[IpakTnueckas pabora Ne 5. Pemenue

63 JKCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa u
e€ coeMHEeHNs"

A30T: HaXOXJIEHHE B IPUPOJIE, CIIOCOOBI

64 MoJTy4eHus, GU3NYECKUEe U XUMUYECKHE

CBOMCTBA. AMMUAK, HUTPHUIbI




Kncnopollcouepn(amne COCOAMHCHUA a30Ta.

65 . .
OcoOeHHOCTH CBOMCTB a30THON KHUCIIOTHI

66 Kucnoponcoaep:xaiiue coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

67 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A3oTHBIE y10OpeHus
docdop: HaXOKAEHUE B IPUPOJIE, CIOCOOBI

68 MOJTyYeHHs, GU3NIECKUE U XUMHUYECKHUE
cBoricTBa. Pochunsl u hochun

69 Oxcunsl hocdopa, pochopconepxaine
kucaoThl. Comu pochopHOIt KHCTOTHI

20 Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conu pocopHOI KUCTOTHI

71 [Ipumenenue ocdopa u ero coeTMHEHUH.
dochopHbie y100peHust
IIpakTryeckas pabora Ne 6. Pemenue

72 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dbocdop u ux coenuHeHUs "
VYraepol: HaXoXAEHUE B IPUPO/IE,

73 JUIOTPONHbIE MOU(pUKAIUY; pU3nUecKue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE

74 Oxkcun yrinepona(Il), okcun yraepona(IV),
yroJjibHasi KUCIIOTa U €€ COoNu

75 Oxkcwun yrinepona(Il), oxcun yraepona(IV),
YroJibHasl KUCJI0Ta U €€ COJIU

76 Permienue 3a1a4 pa3inyHbIX THIIOB

77 Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

IIOJIYUCHUA, (bmnqecxne 1 XUMHWYECKUEC




CBOMCTBA

Oxkcun kpemaus(IV), kpeMHHEBas KUCIIOTA,

78 1
CHJIMKAThI

79 Oxcup kpemuusi(IV), kpeMHueBas Kuciora, 1
CHJIUKAThI

80 IIpuMeHeHne KpEMHUS U €70 COCIUHEHUM. 1
Crexi1o, ero noyry4eHue, BUAblI CTEKIIA

81 Pemienue 3a1a4 pa3inyHbIX TUIIOB

82 Pemrenue 3a1a4 pa3inyHbIX THIIOB

83 Cuctemaru3zanus 1 00001IeHUe 3HaHUH 110 1
teme "Hemerasib"

84 Cucremaru3zamnus u 0000IIeHNE 3HAHUH 110 1
teme "Hemerasib"

85 Kontponbnas padota nmo teme "Hemerammsr" 1

86 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, 1
KOPPEKIHs OIUO0K
[Tonoxenne meramios B [lepuognyeckon

87 CHCTEME XUMHUYECKUX DIIEMEHTOB. 1
OcoOEeHHOCTH CTPOEHUS IEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

88 O6mue Gpuznueckre CBOMCTBA METAIIOB. 1
[TpuMeHeHrne MEeTaIoB B OBITY U TEXHHKE

89 Crnnasel MeTaiioB. Koppo3ust metanioB 1

90 CmutaBsl MeTasuioB. Kopposust MmeTamion 1

91 Pemrenue 3amay pa3nuuHbIX TUIIOB 1

92 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1

93 DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHNI 1




94

95

96

97

MeTauioB. O0IuMe criocoObl MOIydeHus
METaJlIOB

DJIEKTPOXUMHUYECKUH Psijl HANTPSYKCHUI
MeTauioB. O0IIMe CIOCOOBI MOTyYEHUS
METaJIJIOB

OO6m1as xapakTeprucTuka MeTayuioB A -
rpynmnsl [lepruoandeckoi cucTemsl
XUMUYECKUX AieMeHToB. Hatpuii n kanuid:
noJiy4yeHue, GU3NYeCcKue 1 XUMUIECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeOUHEHUN

OO6mas xapakTepucTuka MetamioB [A-
rpynisl [leproaunyeckoit cuctemsl
XUMHYECKUX 31eMEHTOB. HaTpuil n kanuii:
noy4yeHue, Gu3n4ecKue 1 XUMHIECKUE
CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB U
UX COeIMHEHNH

OOm1as xapakTepucTuka MeTayuioB I1A-
rpynmnsl [leppoandeckon cucTemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIbLUI: TIOJy4YeHue, pusndeckue u
XUMHYECKHE CBOICTBA, TPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEAUHEHUN

98

O6mras xapaktepucTuka MetayoB I1A-
rpynnsl [leppoandeckoi cucTemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIMI: TIOJTydeHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUN




99
100

KécTtkocTh BOIBI M CITOCOOBI €€ YCTpaHSHHS

XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

101

ANIOMUHMI: TIOTy4eHue, pusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

102

103

104

ATIOMUHUI: TIONTy4YeHHE, PU3NUYECKHUE U
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
THIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE

AmdoTepHbIe CBOWCTBA OKCHA U
TUIPOKCUIA ATFOMUHUS,
TMIPOKCOKOMIIJIEKCHI aJJFOMUHUS, UX
IIPUMEHEHHE

105

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

106

107

Pemenue 3amaq Pa3JINIHbIX TUIIOB

[IpakTnueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTauisl INIaBHBIX oarpymnm"

108

OO6m1ast XxapakTepruCTHKa METAIIJIOB
no6ounbIx noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbl XUMUYECKUX
JJIEMEHTOB

109

OO6mrast XxapakTepruCTHKa METAIIIIOB
no6ounbIx noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB

110

®u3NYeCKre U XMMUYECKHE CBOMCTBA XpoMa




111

n €ro COGHHHCHHﬁ, HUX NPpUMCHCHUC

dusndyeckre ¥ XUMUUECKHE CBOMCTBA XpoMa
u €ro CO€,I[PIHCHHI>'I, X IpUMCHCHUE

112

Baxwuelime coelMHEHNs Maprasiia.
[lepmaHraHat Kanaus, €ro OKUCIUTEIbHBIC
CBOICTBA

113

Baxwuelime coelMHEHN Maprasiia.
[TepmanranaT kajusi, €ro OKUCIUTEIbHBIE
CBOMCTBA

114

115

116

dusnyeckue 1 XMMUYECKHE CBOMCTBA JKele3a
u ero coenuHeHun. lloyuyenue u
IIPMMEHEHHE CIUIABOB XKelle3a

dusnyeckne ¥ XMUMHYECKHE CBOMCTBA JKeye3a
Hu €ro COG,I[I/IHCHI/Iﬁ. HonyquI/Ie u
MMPUMCHCHUC CIIABOB KEJIC3a

du3nyecKkue U XMMUYECKHE CBOMCTBA MEIU U
e€ COeIMHEHNH, UX IPUMEHEHNE

117

118

119

dusnueckre U XUMUYECKHUE CBOMCTBA MEeIU U
€€ COeIMHEHN, UX IPUMEHEHUE

du3znyueckne U XUMHUUYECKHE CBOMCTBA [TUHKA
n €ro COCHHHCHHﬁ, HUX IPpUMCHCHHC.
FI/IJIpOKCOKOMHJ'IeKCI)I OUHKa

du3znueckne U XMUMHUUECKHE CBOMCTBA ITUHKA
n €ro COCHHHCHHﬁ, HUX IPpUMCHCHHC.
FI/I,Z[pOKCOKOMHJ'ICKCBI OHMHKa

120

[IpakTnueckas padbora Ne 8. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Mertasisl TOOOYHBIX OArpymm"”




121
122

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

123

O06o00uIeHre 1 CUCTEMAaTH3AIHSI U3YYEHHOTO
Marepuania 1o teme "Metaysl"

124

125

O0600611eHre ¥ cucTeMaTU3alus U3y4eHHOTO
Marepuania 1o teme "Metaysr"

Kontposbnas padora mo teme "Meramibr"

126

127

128

129

AHanus pe3yabTaToB KOHTPOJIbHOM paboThI,
KOppEeKLHsI OINO0K

Pone xumuu B odecrieueHun YCTOI‘/‘I‘II/IBOI‘O
Pa3BUTHA YCIIOBCUCCTBA. ITonsatue o
HAayYYHBIX MCTOAaX MCCICAOBaHN BCIICCTB

Hay‘IHLIe IIPUHIMIIBI OpraHru3alu
XUMHYECKOI'O IMTPOU3BOJACTBA.
HpOMBIIJ_IJ'ICHHBIe CITOCOOBI MMOJIYy4YCHUA
Ba)KHEHIIIMX BEILIECTB

XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIIen
Cpelibl ¥ €ro MOCIEACTBUS

130

XHMHS U 310pOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpenCcTBA. XUMUS MHILIH.
Ponps xuMuu B 00ecrieueHuH ITUIEBOM
0e30macHOCTH

131

132

Kocmernueckue n mapdroMepHbie cpecTBa.
briToBast xumusi. XuMusi B CTPOUTEILCTBE.
Baxxneiimme cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTEPHUAIbI

XuMus B CENBCKOM XO35IUCTBE.
Opranuueckrie 1 MUHEPAJIbHBIE y100peHus




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

132







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumusi, 10 xmacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

®denepanbHas 00pa3zoBaTesibHAs IporpaMMa CpeTHEero o0IIero oopa3oBaHus
(@OIT COO) o xumuu

®denepanpHas mporpaMma BOCIUTaHUS

ITporpamma Bocniutanuss MBOY CII Nel9 um.N.I1.MrbiTapeBa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

but6moreka I{OK https://m.edsoo.ru/7f41837¢



HPUJIO’KEHHUE 1

®opMbl Y4éTa NporpaMMbl BOCIUTAHUSA B padoyeii mporpaMme 1o XuMuH

PaGouas mporpamma Boctmtanuss MBOY CHI Nel9 um.M.I1.MbiTapeBa peanusyercs, B TOM YHCIE U
Yyepe3 UCIOJIb30BAaHUE BOCITUTATENBHOTO MOTEHIMATA YPOKOB XUMHHU. JTa paboTa OCYIICCTBISETCS B
crenyromux Gopmax:

. [ToOyxxnenne oOy9aromuxcs COOMIOJaTh HA YpOKE OOIICTIPHHATHIE HOPMBI IIOBEICHUS,
MpaBuiia OOMICHHS CO CTapmuMu (TIeIarorHYecCKUMH pa0OTHUKAMH) W CBEPCTHHKAMU
(oOyuarormMucs), MPUHIATIEL Y9eOHON AUCITUTUIMHBI 1 CAMOOPTaHU3AIINH.

. [IpuBneyeHre BHUMaHHS OOYYAIONMUXCS K IEHHOCTHOMY AacCIIEKTy M3y4YaeMbIX Ha YpOKax
MIPEeIMETOB, SBJICHHIA, COOBITHI Uepes:

-IEMOHCTpaUXI0 OOYYaloUMMCS HPUMEPOB OTBETCTBEHHOIO, T'PaXIAHCKOIO IOBEIEHHS,
MIPOSIBIICHIISI YEIIOBEKOIIFOOHS B JOOPOCEepIeIHOCTH

- oOpaleHre BHUMaHUS Ha SPKUX OesTeNell KyJIbTypbl, CBA3aHHBIX C W3yYaeMbIMH B JaHHBIN
MOMCHT TEMaMH, Ha TOT BKJIaA, KOTOpI)II\/'I OHU BHCCJIM B PAa3BUTUC Halen CTpaHbl U MUpaA, Ha
JOCTOMHBIE MTOIPAXKAHUS IPUMEPHI X KU3HH, HA MOTHBBI X ITOCTYIIKOB,;

-HCTIOJIb30BaHUE HAa  ypoKax WHGOpPMAalUM, 3aTpardBalolleii Ba)KHBIE COIMAJIbHEIC,
HPaBCTBEHHBIE, 3THUYECKUE BOIIPOCHI

° Hcnonp3oBaHue BOCTIMTATENBHBIX BO3MOXKHOCTEH COAEp)KaHHMs Y4eOHOro mpeaMmera Jyis
(dopMupoBaHusS y OOYYarOIIMXCS POCCUHCKUX TPAJAMIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX MU
COLIMOKYJIbTYPHBIX [EHHOCTEH depe3 MoA0Op COOTBETCTBYIONIMX TEKCTOB JIJISl 4YTEHHS,
MpOoOJIEeMHBIX CUTYALMH AJ1s1 00CYKACHUS B Kjlacce

. WunnmupoBanue 0OCYXAEHHH, BBICKA3bIBAHUI CBOEr0 MHEHHS, BBIPAOOTKHM CBOETO
JIMYHOCTHOI'O OTHOUICHHA K M3y4YaCMbIM JIMIIaM, IIPOU3BEACHUAM X}UlO)KeCTBeHHOﬁ JIATEPATypPbl
W MCKYCCTBA.

. BrxitoueHne B ypOK HIPOBBIX MHPOLEAYDP, KOTOpBIE IOMOTAIOT MOAJEP)KAaTh MOTHBALIUIO
o0yyarommxcsi K TOJIYYEeHHIO 3HAaHWH, HAJIKUBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX
OTHOLICHWH B KJlacce, MOMOTAIOT YCTAaHOBJICHHIO J00pOKeTaTeNbHOW aTMoc(epbl BO BpeMs
ypoKa.

. [IpumeHeHne Ha ypOKe MHTEPaKTHBHBIX (JOPM PabOThI, CTUMYJMPYIOIIUX [T0O3HABATEIbHYIO
MOTHUBAIIHIO0 00YYAIOITHUXCSI.

. [TpumeneHnue TPynmoBoi paboTHl MM PabOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHOW paOOTHI U B3aUMOACHUCTBHIO C IPYTHMH 00Y4aIOIINMHUCS.

U Beibop u wucronb3oBaHWE Ha YpPOKaxX METOJOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBHM C BOCIHTATENBHBIM HICATIOM,
LEJIBIO U 3aJa4aMH BOCTIUTAHUSI.

. WnnuuupoBanue W TMOAJEPKKA HCCIEIOBATENbCKON AEATENILHOCTH IIKOJIBHUKOB B (popme
BKJIIOYEHUSI B YPOK pa3IMYHBIX MCCIEIOBATENbCKUX 3aJaHuil, 4YTO JaeT BO3MOYKHOCTh
o0yyaromumMcs NpUOOpECTH HAaBBIKM CaMOCTOSTEIBHOTO PEIICHUS] TEOPETUUECKOW MPOOIIEMBI,
TeHEPUPOBAHUS M OQOPMIICHHUS COOCTBEHHBIX T'MIIOTE3, YBAXXKHUTEIHHOTO OTHOIICHHS K UY>KUM
uzesM, yOJIMYHOTO BBICTYIUIEHHUS, apTYMEHTHPOBAHNS U OTCTAMBAHUSA CBOEH TOUKU 3PEHMSL.

. YcTaHOBNICHHE YBAXKHUTENBHBIX, JOBEPHUTEIHHBIX, HEQOPMAIBHBIX OTHOIICHHNA MEXIY
YYUTENIEM U YIYCHUKAMH, CO3JJaHHE Ha YPOKaX dYMOIMOHAIEHO-KOMMOPTHOH cpeibl.



I[MTPUJIOKEHUE 2

IIpunosxxenue
k mpukazy MBOY CII Nel19 um.W.I1.MsitapeBa
oT
0 BHECEHHH U3MEHEHUN
B paboure mporpamMmel
HanmenoBanue yueOHOTO ITpenMeTa « »
Kiacce
Bcero xonnuecTBo 9acoB IS COKPAIICHUS
Hazpanwne Tem, Ha KOTOpPBIE KOJIMYECTBO OTBOAMMBIX YaCOB COKPAIIICHO:
Neri/m | Tema KomnuectBo KomanuectBo yacoB mo
3arIaHUPOBAHHBIX daxty
4acoB
1
Bcero xonnuecTBo 9acoB A YIUIOTHEHUS
HazBanue Tem, KOTOpbIe OYIyT YIIOTHEHBI:
Hazpanwue Tem, koTopbie OYAyT YIUIOTHEHBI:
Neri/t | Tema Konunuectso KonuuectBo yacos nmo
3aIUIAaHAPOBAHHBIX ¢bakty
JacoB

Paccmotpeno Ha 3acenanuu HIMO

[Iporoxom Ne oT
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