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COILEPKAHUE OBYYUEHUA
10 KJJACC
OPI'TAHUYECKAA XUMUA
TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasleHTHbIE BO3MO>KHOCTM aTOMa YIJIEpoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel THOpUAU3ALMM aTOMHBIX oOpOuTanNe
yraepoaa. MexaHu3Mbl 0Opa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTtopHslil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTalield, G- U T-CBSA3M.
OnunapHas, nBoWHAsE U TpouHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsTue o0 cBOOOJHOM pajukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHnyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe YPDEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKALUU OpraHUYecKUX BemiecTB. [loHATHe o0
dynkmonanbHoOM rpymme. ['omonorus. ['omonoruyeckue psigpl. CuctemaTuyeckas
HOMeHKiatypa opranndeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccU(UKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIlCHUI:
O3HAKOMJICHHE C O0pa3laMyd OPraHUYECKHWX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, OIIBITBI IO IPEBPAIIECHUI0 OPraHUYECKUX BELICCTB IIPU HArpeBaHUU
(mnaBneHue, OOYyIIMBAaHME W TOpPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYEeCKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyia, HOMEHKIATypa |
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.

XHAMHUYECKAE CBOMCTBA QJIKAaHOB: PEAKLUHMM 3aMELICHUSA, W30MEPU3ALNH,
NETUIPUPOBAHMS, [IUKIIW3ALNH, IUPOIN3a, KPEKUHra, ropenus. lIpeacrasinenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.



Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] M1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOwmwas ¢popmyna, HOMEHKIATypa U uzoMepusi. OCoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKUX CBOMCTB MajbiX (IUKIOMPONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuil psii ajkeHoB, 001Ias ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKeHOB, SP-
rudbpuan3anus aTOMHBIX opOuTalie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Opy JABOMHOM CBSA3M, MojUMepu3anuu U okucieHus. [IpaBuwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOWHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOWCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenne. Ilonumepuszanms
conpsKEHHBIX TUeHOB. CrocoObI MOTyUYeHHS U TPUMEHECHHE aJIKaIUEHOB.

Ankunbl. ['OMoornueckuii psii amkKMHOB, 0011ast hopmysia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasel yriepoaa. OuU3nyecKkue CBOWCTBA AJIKHUHOB.
XHAMHUYECKAE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUs,  JUMEpU3ALUd U
TPUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIE peakiMi Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHHE AJIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonoruueckuil psii apeHOB,
oOmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH3o0yla. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEMICHHUS B 0€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE AaTKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOM, aMWHO- W HHUTPOTPYIIBI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTyYeHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh 1 €€ mpoucxoxaeHwue.
Kamennsiii yronp u mpoayKkTel ero nepepadotrku. CrocoOsl mepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKHUM, KATaAIUTHUYECKUW), pUPOPMHHT, MUPOJIU3.
[TponykThl nepepabOTKU HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXK/y Pa3IUYHBIMU KJIACCAMU YTIIE€BOAOPOAOB.



DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBUe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoud. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHUeM U LIMHKOM.
[Tonstne 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX ~YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
u3ydeHue (PU3NMUYECKUX CBOMCTB YrieBOJOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajiusi, B3aUMOJCHCTBHUE alleTHICHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKeHHE
yriaepojia ¥ BOJOPOJIa B OPraHWYECKUX BEIIECTBAX, IOJYYEHUE OITWICHA U
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd TUIACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YTIE€BOJIOPOJIOB Y TaJIOTEHIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kucaopoaconep:kamme opraHndeckue coeJuHeHUs.

[Ipenensubie ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha mpuUMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, H3OMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusnueckue CBOMCTBA  MpeAeNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOaHBIE CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEILICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KayecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. JelcTBHE ATaHOJIAa U METaHOJIa
Ha opraHu3M uesioBeka. CrocoObl MOMy4YeHUS W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U u3oMepus. OcOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILIECHUS, B3aUMOJECHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KayeCTBEHHAasi pEaKIMsd Ha MHOTOATOMHBIE
cupthl. [lpencraBneHne 0 MexXaHHM3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYNMbI U
O6en3onbHOTO simpa. Pusmdeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMHUUYECKHX
cBoiicTB (enona. KauectBeHuwsie peakiuu Ha (eHon. TokcuyHOCTh (DEeHOoMA.
Cnoco0sb1 nosryueHust U npuMenenue ¢penona. Genondopmanbiaeruanas cMoia.



KapOoHunbHble coeTuHEeHNs — adbACTUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpymnmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYECKHE CBOWCTBA ajbJECTUI0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJIOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHUE AlIbJAETUAOB, KAYECTBEHHbIC PEAKIIUA HA AJIbICTUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30oMepus u HomeHkIaTypa. dusznueckue CBOMCTBRa
OJTHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHCJIOTHI. [loHSTHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3(dupax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEJETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAS, OJICMHOBAs, JUHO/E6AS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U MPUMEHEHNE KapOOHOBBIX KUCTIOT.

Cnoxueie 23¢upsl. ['oMonornueckuii psa, oOmas QopMyna, uzoMepus H
HOMEHKJIaTypa. PU3MyecKue W XUMHUUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsl. CtpoeHue, puznyeckre 1 XUMUUYECKHE CBOWCTBA KUPOB: THAPOIIN3 B
KUACTION U 11esouHoi cpene. OCOOCHHOCTH CBOWMCTB KHUPOB, COAEPKAIIMX OCTATKH
HEIPEICIIbHBIX JXKUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, Tu-
U Tmojucaxapuisl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupubdosa. Ouzndeckue CBOWCTBA M HaXOXIeHHe B mpupoje. PoTocuHTes.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMHU C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOEe OpoxeHue. [IpumMeHeHHe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
JakTo3a. BoccraHaBnMBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa U
HEeJUTI0NIO3bl.  PU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYeCTBEHHAs peakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOJIN3, MONXydeHue 3(UpoB 1emmono3bl. [loHarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).

DKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
PacTBOPUMOCTbH PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICMICTBUE ITAHOJA C HATPUEM,



OKHUCJIEHUE ATWJIOBOI'O CIUPTa B albJACTHJ HAa PACKAJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C TUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakums raumiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
KpaxMaljia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/iady 1o TeMaM «CHupThl U
(denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD».

A30Tcojep:Kanue OpraHudecKue coeJMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekyi, obmias ¢opmysa, U30MeEpHsi, HOMEHKIaTypa U (HU3NYECKUE
cBOMcTBa. XMMHUYECKOE CBOWMCTBA anv(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TIpeJACTaBUTENIb aMHHOB apomaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMsSIHUE TPYIIIT aTOMOB B MOJIeKyJie aHmiIMHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwiuHa. KadecTBeHHBIE peakiiuu Ha aHWIMH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenue aHunuHa u3
HUTPOOEH301A.

AmMuHOKucI0TEL.. HomMeHknatypa u nzomepusi. OTaesbHble TPEACTABUTENHU O-
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX OpraHUYeCKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpuponsHsle nonumepsl. llepBuyHas, BTOpUYHAS W TPETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THAPOJM3, JICHATYpAIMs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJE, JA€HATypalusi OEIKOB MpHU HarpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIEPUMEHTANIbHBIX 3aJad [0 TeMaMm
«A3oTcoaepainue OpPraHUYEeCKUE  COCIUHEHUS» U «Pacnio3HaBanue
OPTaHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSI MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.



[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noNMATHICHTepepTanaT). Y THin3anus 1 nepepadboTka miacThkKa.

DnacToMepsl: HaTypaJbHBIH KayuyK, CUHTETUYECKHE KaydyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumepsr CIEUATIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPONPOBOISAIIME TOJMMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a7ady 1o TeMe «Pacrmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoiiekyaspHord (OpMysibl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJICHUE
MOJICKYJISIDHOM  (DOPMYJIBI  OPraHUYECKOTO COeAuHEHUs 1o wmacce (00BéEMYy)
MPOJIYKTOB CTOpaHus, MO KOJUYECTBY BemiecTBa (Macce, 00BbEMY) MPOTYKTOB
peakluud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HA OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
MOJIYYEHHUS, OMpEJETICHUE JIOJIM BBIXOJA MPOAYKTa PEaKIMH OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX TIOHATHM, TaKk ¥ TOHATHM, TPHUHATBIX B OTACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

dusznuka: Marepus, aroM, DdIJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
OPHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmetka, opraHu3M, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPOMHBIA THUI MUTaHUSA, OpOKEHUE,
doTtocuHTEe3, bIXaHWE, OCJKW, YIJICBOABL, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
(dbepMeHTHI.

I'eorpadus: nosie3Hbie UCKOMaeMbie, TOILIUBO.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIMUEC CPCACTBA, MaTCpHUAJIbl N3 HCKYCCTBCHHBIX U CHHTCTHYCCKNX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMHUA
TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui sieMeHT. M3otonsl. CtpoeHue
AJNIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHHU U
noaypoBHH. AToMHbIE opOuTanu. Knaccupukanus XaMHUUeCKUX 3JI€MEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISIM.
DneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOrO—4E€TBEPTOrO MEPHOI0B
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUU, 3JEKTPOHHBbIE KOH(PUTYpalMd HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucrteMa XUMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. Csi3zp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNnaM W MEpUOJaM. 3HA4YCHUE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTajindeckas. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBsI3U: OOMEHHBIH U
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOM cBs3u. KparHele cBa3u. BopopoaHas CBs3b.
MexMOneKyspHblE B3aUMOAECHCTBHS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HAa MPUMEPE COETUHEHHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTeilb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHHI.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJIEKYJSIDHOIO M HEMOJIEKYJIPHOTO  CTPOE€HUA.  THIBI
KPUCTAITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B pacTBOpE, MOJIsIpHAsi KOHIEHTpanus. HacblleHHnble u
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTb. Kpucramnoruaparsi.

Knaccudukaius n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
Ha3BaHUSI OTJEIbHBIX MPEICTABUTEIEH HEOPIraHUNYECKUX BEIIECTB.

Knaccudukanys XxuMu4ecKuxX peakiuii B HEOPraHUYECKOM M OpraHUYeCcKOu
XUMUU. 3aKOH COXPAHEHMSI MAacCChl BEIIECTB; 3aKOH COXPAHEHMS M IMPEBPAILCHUS



SHEPIUM MpHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4yHbIX (DAKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpaTypa, JAaBJICHUE U KOHIEHTPALUHU BEUIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Ccla0ble AJIEKTPOJIHTHIL.
Crenennp mguccornuanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienoyHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlh W BOCCTAaHOBHUTENb. I[Ipomecchl OKHUCIEHHS] W BOCCTAHOBJICHWS.
Baxxneiimue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJIbl HW3YUCHMsI BEIICCTB M WX MPEBPAIICHUM:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTAUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKIUU U TOJOKCHHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOWMCTBAa HEMETAJUIOB. AJIJIOTPONUSI HEMETAUIOB (Ha IMPUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MApPUBI.
TomnMBHBIC JIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CrocoObl MOJMydeHHs, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOJYUYSHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI MONTYyYEHUS
Kuciaopoja. Ou3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHME KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBomopon, cynbduabl. Oxcug cepboi(1V), oxcua



cepri(VI1). Cepnucrtas u cepHas KHUCJIOTHI M uX coir. OCOOEHHOCTH CBOWCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObI MOMYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHue azorta
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuit. PocdopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ajncopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COECIMHEHUH.

Kpemunii. Haxoxnenue B mpupojne, crnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcupa kpemuus(lV), KpeMHUEBas KHUCIOTA, CHJIUKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cucTeEMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTasIoB B OBITY M TEXHHKE.
CmuiaBbl METAIIOB.

DONEKTPOXUMUYECKUM psifi HampspkeHud MetaiwioB.  OOmme  crnocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPPO3HUH.

Ob6mrast xapakrtepuctuka meTawioB |A-rpynmer [lepuonnueckoit CUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonnyeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuid © KalblMi: TMONy4YeHHe, (U3NYECKUue U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHU. AMQOTEpHbIE CBONCTBA OKCHAA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[Teproanyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKMCIUTENIbHbIE CBONCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u sxxeneza(lll). [lonyuenue u mpuMeHeHUE Kee3a
Y €ro CILJIABOB.

DU3nUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHHUE MEJIU U €€ COCTMHECHU M.

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCTMHEHUM.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslloB HEMETaJIOB, TOpeHue cepbl, pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), B3aMMOJICHCTBHE LIMHKA M Keje3a C PacTBOpaMU KHUCIIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coenuHeHus», «A30T u ochop U UX coenuHEHU,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [loHsTHe
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHU3alui XUMUYECKOTO IPOU3BOACTBA. [IpomblieHHbIe
CIIOCOOBI MOTYYEHUST BKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAaKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCHEACTBUS.
Ponp xumMuu B o6ecriedueHrH SHEPTETUUECKOM 0€30MaCHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMuK B pa3BUTUU METULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumun B
o0ecreueHny MHIeBoil 0e30MacHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30MacHOr0 MCIOJIb30BAHMS MPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEpaIbHbIE YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnrle 3agaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKI[MU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEI[ECTB MMEET MpUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuM, €CiIu OJHO M3 BEUIECTB JaHO B BHJE paCTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, MAaCCOBOM JOJIM U MOJISPHOU
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HeopraHmueckoi xumuu B 11 Kiacce oCyIIecTBISETCS Yepe3 UCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTAEIBbHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO [UKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHUHTE3, KiIaccu(uKaims, MepuoJANIHOCTh, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOAEh, MOJICTIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, OJJEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TOMBI, PAJIMOAKTUBHOCTh, MOJIEKYJa, YHEPIE€TUUECKHU YPOBEHbD,
BEIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSIHHME BEIIECTBA, WJICAIBHBIA Ta3,
bu3uYecKUe BEMYMHBI, €IMHHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opranusm, skocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
1 MUKPOJJIEMEHTHI, OCJIKH, JKHPHI, YIIEBOAbI, HYKIICHHOBBIC KUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEIIECTB U IMTOTOK SHEPTUU B S3KOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOIUIMBO,
pECYpCHI.

TexHoJIorrs: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYpPrusi, CTPOUTEIbHBIC
MaTepUAIbI, CEITbCKOXO3IMUCTBEHHOE MPOU3BOJICTBO, MUIIECBAsS MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHATIOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
B cooTBeTCTBMM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE

JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHUCST POCCUMCKON Tpa¥JaHCKOWM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HATMUYNE MOTUBALMM K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
PABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH LIEJIM U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAaHMS 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIIECIUIO
OTECUYECTBEHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAaOMIOJCHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy/Aa YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOUIEM
aHanu3e MHQOpPMaLUU O MEPEIOBBIX JTOCTH)KEHHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHbBIE C XUMHUUYECKUMHU SBICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEJACTBUN
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIroIcHUsT TIpaBUJl 0Oe30MacHOro oOpallleHus C BeleCTBaMU B  OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYIOBOU IEATEIIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE PUPOJTHON U COLIMAIBHON CPEABL;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U MTPEIOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
HMBWIM3AlMA: B €€ TYMaHUCTUYECKOM HANpaBICHHOCTA W BAXXHOW POJIK B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUN YCHEIIHOTO TPYJa U DKOJOTHYEeCKH KOM(MOPTHON KU3HU KAKIOTO HieHa
00I1IeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
noJiydaeMble 3HaHMS JIJISl aHAIU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa H
POUCXOIAIIUX B HEM U3MEHEHUMN, YMEHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyZa B Pa3iudHbIX chepax mpodeccHoHaTbHOMI

ACATCIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI
MertanpeaMeTHbIe pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl 10 XUMUH HAa YPOBHE

CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:



3HAQYMMBbIE IS (GbopMHpOBaHUS  MHPOBO33PEHUA  O0YYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYUYHBIE MOHATHUSA, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, SIBJICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEN0BAHUE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE y4eOHbIE JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBarolme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHHUS U yYHUBEpCAJIbHbIC Y4EOHBIC
JNEUCTBUA B ITIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ICATEIBHOCTH C ITOCTABICHHBIMHU 1EISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aMMOCBS3b,
UCITOJI30BaTh COOTBETCTBYIOIINE MOHSATUS JJI1 OOBSICHEHUS OTACIBHBIX ()aKTOB U
SIBJICHUM;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU I KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIWBAaTh TPUUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIYKTHUBHbBIC, 10
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B paccMaTprUBacMbIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSTh B MPOIECCE MO3HAHUS MCMIOJIb3YEMbIE B XUMHUU CUMBOJIWYECKHUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATh MOJIEIBHbBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) OJJIEMEHTa, XUMUUecKas Qopmysa, ypaBHEHHE XUMHYECKOU
peaKkiui — TpPU PEHICHUH YYEeOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEACTaBICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOTO ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

dbopMynHUpOBATH LIEJIH U 33/1a4d UCCIIEIOBAHMS, UCTIOIH30BaTh NTOCTABICHHBIE
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JJII (POPMUPOBAHMS THUITOTE3bI 1O MPOBEPKE MPABMIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 332 XOIO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
0000I11IeHNs ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PCIICHUS TPAKTHYCCKUX 3a]ady, NPUMCHCHHIO Pa3IUIHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopMmaunmeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsT JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MHTEepHeTa), aHaTU3UpOBaTh MH(OPMAIUIO PA3NTMYHBIX BUAOB U (HopMm
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BAHUA HMHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpeICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3BIK B KadecTBE CpeacTBa mpu pabote ¢
XUMHYECKOW WH(pOpMaNMe: MPUMEHITh MEXKIpeaMeTHbIe ((pu3nyeckue W
MaTeMaTUYEeCKre) 3HaKU M CUMBOJIBI, (OpMYIIbl, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

3a/1aBaTh BOIIPOCHI TIO0 CYIIECTBY OOCYXTaeMOM TEMBI B XOJ€ IUajora W/WiH
JTUCKYCCUH,  BBICKAa3pIBaTh  WJeH, (QOPMyTHpPOBATH CBOM  NPEIJIOKCHHUS

OTHOCHUTCIBbHO BBIITOJIHCHUA HpC,Z[J'IO)KGHHOfI 3aJa4u,
BBICTYIIATh C HpCSCHTaHHCﬁ PE3YyJIbTATOB MMO3HABATEIILHOM ACATCIIbBHOCTH,

MOJYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM ITPU BBIMOJHEHUH
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, peaau3alu y4eOHOro MpoeKkTa, u (opMyJIupOBaTh BHIBOJIbI



[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUN IYTEM COrJACOBAaHUS IMO3UIUA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

CaMOCTOSTEIbHO IUIAHUPOBATh M OCYILECTBIATH CBOKO II03HABATEIbHYIO
NEATENIbHOCTh, ONpenessiss €€ LeJId W 3aJa4yd, KOHTPOJIMpPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JIEUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBIIATE CAMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CaMOAHAIM3a WU
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTrPaMMBbI [0 XUMUU Ha yriayOJIEHHOM
yYpOBHE Ha YpPOBHE CpEeAHEro oO0miero oOpa3oBaHUsS BKIIOYAIOT CIenudUUecKHe
ISt y4eOHOro npeaMeTa « XMMHUS» Hay4YHble 3HAHUS, YMEHHUS U CIIOCOOBI 1eMCTBHIMA
0 OCBOCHHIO, MHTEPIIPETAIIMM U MPEeoOpa30BaHUIO 3HAHUM, BUJIBI IEATEILHOCTH
[0 TOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUW B PA3JIMUYHBIX y4eOHBIX
CUTyalusiX, a TAKKE B PEaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMHEN. B
IporpaMMe II0 XWMHUHU IIPEIMETHBIE PE3YJIbTaThl IPEACTABICHBI II0 TIOJaM
U3YYECHUS.

10 KJTACC
IIpenmeTHBIE pE3yNbTaTBl  OCBOCHHMS Kypca «OpraHuueckas XUMMs»

OTpaXKaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTEe M 3HAYCHUU OPTraHUYECKOU
XUMUH B CHUCTEME E€CTCCTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOHYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUYECCKOM, DHEPTETHUYECKON U
IUIIEBON O€30MMaCHOCTH, B PAa3BUTUHM MEIMIIMHBI, CO3JaHUN HOBBIX MaTepHasoB,
HOBBIX HCTOYHHUKOB SHEPIuu, B o0ecreyeHnn palKroHaILHOTO
MIPUPOJIONIONIB30BaHUSA, B (OPMHUPOBAHUN MHPOBO33PEHUS M OOIIECH KYJIbTYpHI
YeJIOBeKa, a TaKKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
340POBBIO U IPUPOJHOU CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHS — XUMUYECKUM JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOC W BO30YXKJIEHHOC
COCTOSIHMSI aToMa, THOpUIM3allds AaTOMHBIX OpOuTale, HOH, MOJIeKya,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMHUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOIHBINA CKeJeT, PyHKIIMOHAIbHAS
rpyinmna, paaukaig, CTPYKTypHble GopMyiabl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIE), HM30MEpHs CTPYKTypHass M TPOCTPAHCTBEHHas (reoMeTphyeckas,
ONTHUYECKasi), H30MEPhl, TOMOJOTHYECKHN psif, TOMOJOTH, YIJIEBOIOPO/IHI,



KHCIIOPOA- U a30TCOJAEPKAIME OPraHUYeCKUe COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoaunueckuii 3akon J{. M. MenneneeBa, Teopuss CTPOCHHSI OpPraHUYECKUX
BeecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs MacChl BELLIECTB, 3aKOH COXPAHEHHUSI
MW TpeBpalleHus] SHEPIMM TP XUMUYECKUX peaklMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAllUEe B OCHOBE
MOHUMaHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHU; MPECTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaAKIHM, TEePMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIJIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIeKyJax (MHIYKTUBHBIM U Me30MepHbIid 3 dexTh, opueHTanTsl | u |l pona);
(akTONOrMYEeCKUE CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJTYYEHHUH U 0O€301macHOM
UCIOJIb30BAaHUM BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
JESATENbHOCTH  4YelloBeKa, OOMIMX  HAyYHbIX MPUHLUIAX  XUMHYECKOIrO
IPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, TEPEPabOTKU HEDTH);
c(OpMHUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPHU
OMKMCAHUM COCTaBa, CTPOEHUS U CBONCTB OPraHUYECKUX COCIMHEHUN;
c(hOpMHUPOBAHHOCTh YMEHMIA:

UCII0JIb30BaTh XMMHUYECKYH0 CUMBOJIMKY UIsI COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBHIX) (POPMYIT OpraHUYEeCKUX
BELIECTB;

COCTaBJIATh YPAaBHEHHUS XMMHMUYECKUX PEAKLUN M PACKPBIBATh UX CYIIHOCTBH:
OKHUCIIUTEIIBHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUH  IOCPEICTBOM  COCTABIICHMSI
AJIEKTPOHHOTO OajaHca JTUX peakluil, peakuuil HOHHOrO oOOMEHa MyTEM
COCTAaBJICHUS UX IOJHBIX U COKpAIIEHHBIX NOHHBIX YPAaBHEHUH;

U3rOTABIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WLIOCTPALUU
UX XMMUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHAaBIMBATh MPUHAJIEKHOCTh M3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIUHEHHM, JdaBaTh MM Ha3BaHUS [0 CHUCTEMAaTHYECKOi
Homenknatype (IUPAC) u mpuBoAWTh TpUBMAIBHBIE HA3BaHUS I OTIEIHHBIX
IIPEICTaBUTENEH OPraHMYECKUX BEIIECTB (3TWUJIEH, allETWIEH, TOJIYOJ], IVIMLEPUH,
STUJICHTIUKONb, (PeHon, QopMalbaerua, ameTaabAerui, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHAsl KHCIJIOTa, CTEApUHOBAs], OJIEMHOBAs, NAaJIbMUTHHOBAS KUCIIOTHI,
ITIMIUH, aJaHuH, ManbTo3a, (QPYKTO3a, aHWIWH, TUBUHWI, W30IPEH, XJIOPOMpPEH,
CTUPOJI U JPYTHUe);

cOpMUPOBAHHOCTh YMEHHS OIpEAesATh BHJA XUMHUYECKOHW CBS3M B
OpraHMYECKUX COEIUHEHUSAX (KOBaJIEHTHAas M WOHHAs CBA3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 115t 00bSCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAaHHOCTh  YMEHHMHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJTKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJKaJIMEHOB,
aJKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJIECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOXHBIX d(PUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, 1H- U TIOJIUCAXapHUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  YpPaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIHUN C MCIOJIB30BAHUEM CTPYKTYpPHBIX
bopmyi;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAaThb HA KOHKPETHBIX MpUMEpPaxX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KPaTHOCTH Y THIIA KOBAJICHTHOMN CBS3H (G- M TT-CBSI3M ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, MNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MepepadoTKu W
PaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJCHUS CHUCTEMON 3HAHUM O E€CTECTBEHHO-HAYYHBIX
MeToAaX TMO3HAHUS — HAOIIOJICHUH, U3MEPEHUH, MOJICITUPOBAHUH, DKCIICPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTh 3TU 3HAHUS,

c(hopMUPOBAaHHOCTH YMEHUS MPUMEHSTD OCHOBHBIE onepauuu
MBICITUTCIIPHOM JEATEILHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTU3aLINIO, BBISIBIICHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3€H — IS M3y4YECHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMHU U TPEICTABICHUAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
O0onee OCO3HAaHHOTO TIOHMMAaHHUS CYIIHOCTH MaTEepUAIBHOTO €IWHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMUU M OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMHPOBAHHOCTh YMEHUW: TPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHHSIM XMMHUYECKHX PEAKIMHA C MCTOIb30BaHUEM (PU3HUECKHUX
BeJIMUYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOUIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIECHUIO XUMHUYECKOU
dbopMyIbl BelIiecTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB,
MPOYKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  SKOJOTMYEeCKOM  O0e30MacHOCTH  MOCJHEACTBUS  OBITOBOM U



MPOU3BOJICTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBA3AHHOM C MepepadoTKOU
BEIIECTB, UCMOJIb30BATH MOJIYUYCHHBIE 3HAHUS JJIsl IPUHATHSI TPAMOTHBIX PEIIEHUN
po0JieM B CUTYyaIlUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO IUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI SKCMEPUMEHT (MOJIydeHUEe U HU3YYEHHUE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYECTBEHHBIC pEAKIMU YTIEBOAOPOJOB pAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEUIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1ad MO0 paclO3HAaBaHUIO OPraHUYECKUX BEIIECTB) C COOJIOJICHHEM MPaBUI
0e3omacHoro oOpallleHus ¢ BeleCTBaMU M Ja0OpaTOpPHBIM O00OPY/IOBAHHEM,
dbopmynupoBaTh 1I€Jb MCCJIEAOBaHUS, NPEACTABIATH B pa3audHoON Qopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHHUIA:

co0JI01aTh MpaBUiIa dKOJOTHYECKU 1eTIeCO00pa3HOTo MOBEACHUS B OBITY U
TPYAOBON JEATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO 3J0pPOBbS, OKpY’Karolen
MPUPOJHOM Cpebl U JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHSA;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI HA KUBBIE OPraHU3MbI
ONpeACIEHHBIX OPTraHUYECKUX BEILIECTB, MOHMUMAas cMbIch nokazatens [1JIK;

aHAJIM3UPOBATH I1€JIECOO0PA3HOCTh NMPUMEHEHUSI OPraHWYECKUX BEIIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IIEJICHANPABICHHBINH IOUCK
XUMHYECKON MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JIuTepaTypa, CpeicTBa MaccoBoil nHpopmanuu, IHTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHUYECKYIO MH(pOpMAIIIO, repepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydeOHOM 3a1adeii.

11 KJIACC
[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass U HeopraHuyeckas

XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEePUAIBHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M I03HABAEMOCTH SIBJICHUM NPUPOIBI, O MECTE€ U 3HAYEHUHU
XUMHHU B CHCTEME €CTECTBEHHBIX HayK M €€ poJid B O0ECMEeYeHUH YCTONYHMBOTO
pa3BUTHs, B PEIICHUH TPOOJIEM SKOJOTHYECKOM, IHEPreTHUECKOW W THIINEBON
0e30MacHOCTH, B Pa3BUTHUH MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUECHHM PAlMOHAIBHOIO MPUPOAOINOIb30BaHUsA, B
dbopMHUpOBaHUM MHPOBO33pEHUS ¥ OOMmEeH KyIbTypbl 4YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3J0POBBIO M IMPUPOJIHOMU
cpene;

BJIQJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralOIIMe TMOHATUA — XUMHAYECKHM 3JJIEMEHT, aToM, SApO aroma,
M30TOIIbI, YJICKTPOHHAs 000JI0YKa aToma, S-, pP-, d-aTOMHBIC OpOHUTAIN, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHUSI aToMa, TUOpUAM3alMsl aTOMHBIX OpOuTajed, HOH,



MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYEeCKas CBA3b (KOBaJieHTHAasl, WOHHAs, METaUIMuecKas, BOJOpPOAHAs),
KpUCTAJUIMYECKass PEIIETKA, XUMHUUYECKas pPEakius, pacTBOp, 3JIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTHYECKAS] JHCCOLMAIIMS, CTENEHb JUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTedb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW PEAKIUH, CKOPOCTh XUMUUYECKON PEAKIMU, XUMHUUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUUECKON AUCCOIMAIIMU, TEPUOIUYECCKUN
3akoH /.. MenueneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPaHEHUS U
MPEBPAILICHUSI SHEPTUM MPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JICMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM S3BIK
XUMHUHM, MHUPOBO33PCHUECKHE 3HAHUS, JIKAIIME B OCHOBE IIOHUMAHUS
OPUYMHHOCTH W CHUCTEeMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMEHHBIC
NPEJCTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJISIPHOM  YPOBHAX; TMPEACTABJICHUS O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEPMOAMHAMMYECKMX M  KHUHETHYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHUSA, O XMMHUUYECKOM PAaBHOBECHUM, PACTBOpPax M JUCIHEPCHBIX CUCTEMaX;
(dbaKkTOIOTHYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTaBe, IMOJYyYEHUH U 0e30MMacHOM
UCITOJIb30BAHUH BAXHEUIITMX HEOPTAaHUUYECKUX BEIIECTB B OBITY W MPAKTUUECKOM
NESTENbHOCTH  YelloBeKa, OONIMX  Hay4yHbIX MPUHIUNAX  XUMHYECKOTO
IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHIl: BBISBISATH XapaKTEpHbIE MPU3HAKH MOHSITHIA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XWMHUYECKYIO CHMBOJUKY JJIs
coctaBieHus GOpMyJd BEIIECTB M  YpaBHEHUUW XHMHUUYECKHX  pEaKIHi,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEJEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHHUSAX, BHJI XUMHUECKOU CBA3U (KOBAJICHTHas,
WOHHAsA, METa/lInuecKas, BOJIOPOJIHAS), THUI KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THMA KPUCTALIUYECKON pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpPMHPOBAHHOCTh  yYMEHHH:  KJIacCH(UIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA 10 UX COCTAaBY, XUMHUECKUE PEAKIUU M0 PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pearupyroliiux BEHIECTB, TEIUIOBOMY 3((PEKTy peakiuu, U3MEHEHUIO
CTENEHEW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H



IpYTHE); CAMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU JJIs KiaccuuKanuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NEPHOJUYECKOro 3akoHa /1.
N. MenaeneeBa v 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKITUU;

c(OpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XMMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPHUOJOB
[Tepunonnueckoii cucremol  J[.H. Menpaeneena, WCTIONIB3YsSl  TIOHSTHUS
«QHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
coequHeHUM 1o mnepuogaMm u rpynnam Ilepuommueckon cucremsr /. WM.
MeHzeneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIWE
XUMUYECKHE  CBOWCTBA  BEIIECTB  pa3IMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMU C
MOMOIIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIN;

c(OpPMHUPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHTEJIBHBIX PEAKIUN MMOCPEJICTBOM COCTaBIIEHHUS JEKTPOHHOTO OajiaHca
ATUX pPEAKIUH; peakiii MOHHOrO OOMeHa MyTEM COCTaBICHUS HMX TOJHBIX H
COKpAallIEHHbIX  HMOHHBIX  YpPaBHEHUW;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

c(OpPMHPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHHUS
XUMHUYECKUX PEAKUHMM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHUSI CKOPOCTH XWMHMYECKOM pEakUUH B 3aBUCUMOCTH OT pPa3jIU4HBIX
(bakTOpOB, a TAaK)KE XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS MOJ] BIUSHUEM
BHEIIHMX Bo3jaeicTBuil (mpuniun Jle [llatense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEPH30BaTh XUMHUYECKHE PEaKIIHH,
JIe)KalllMe B OCHOBE MPOMBIIIJIEHHOTO TOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAKa,
oOmue Hay4yHble TMPUHIUINBI XUMHYECKUX MPOU3BOJICTB; I€JIECO00Pa3HOCTD
MPUMEHEHUS! HEOPTaHUYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOUYKH
3pEHMs] COOTHOLIEHHUS PUCK-TIONb3A;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHMA O METO/aX HAy4YHOTO
MO3HAHUS SBJICHUN MpPUPOAbBl — HAOIIOJAEHUE, HW3MEpPEHUE, MOJICIUPOBAHUE,
AKCHEPUMEHT (peanbHbIi U MBICIICHHBIN ), UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM UCCIIEIOBAaHNUN BEILIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHUHM, HMMEIOIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN NEATENBbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;



c(hOpMUPOBAHHOCTHh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee 0CO3HAHHOTO TOHUMaHUSI MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHHUS MPOBOAUTH PACUEThl: C UCIOJIb30BaHUEM
MOHSATUN «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLICHTPALIUS»;
Macchl BEIIECTBA WM 00BhEMA Ta3a Mo W3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIUHU BEILECTB; TEIUIOBOro 3¢ dexra
peaKUunK; 3HAYEHUS BOJOPOAHOTO IOKA3aTeIsli PACTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOW CTENEHbIO JHUCCOLMAIMU; Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEAKIUM, €CIU OAHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OmpeIeIEHHOW MacCOBOM JI0JIel PacTBOPEHHOTO BEIIECTBA WM JAHO B W30BITKE
(uMeeT MpUMECH); JOJIM BBIXOJIa MPOJYKTAa PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO IUIAHUPOBATH W TPOBOJIUTH
XUMUYECKUH  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  MOHHOTO  OOMeEHa,
MOATBEPKJICHUE KAaU€CTBEHHOI'0 COCTaBa HEOPraHUUECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TIOMOIIBK) HWHIWKATOPOB, W3YyUYCHUE BIHMSHUS
pa3nmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakIuu, PEIICHHE
AKCHEPUMEHTAIBHBIX 3ajad 1o TtemaM «Mertamie» U «Hemertamne») ¢
coOroIeHneM MpaBuil 6€30MacHOro o0palleHus ¢ BEIIeCTBaMHU U J1a00paToOpHBIM
o0opynoBanue™m, (opmMynupoBaTh I1edb HCCJIEJOBAHUS, TPEICTaBISATH B
paznu4HON (opme pe3ynbTaThl dKCIEPUMEHTa, aHAIU3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIIOATh MTPaBUIa MOIb30BAHUS XUMUUECKON
nocynon u J1abopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHUus C BeEleCTBAMHU B
COOTBETCTBHM C WHCTPYKIMSIMHU TIO BBHITOJHEHHUIO JaOOpPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHS B OBITY W TPYIOBOM
NEATENIbHOCTU B LESAX COXPAHEHHUSI CBOETO 3[0POBbs, OKPYKAIOIIEH HPUPOIHOMN
cpeabl U JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTb
TOKCHUYECKOTO JEHUCTBHS Ha >KUBBIE OPraHW3Mbl ONPEICIEHHBIX HEOPTraHHUYECKUX
BENIECTB, MOHUMas cMmbIci nmokaszaresns [1JIK;

c(hOpMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHATM3UPOBATh XUMHYECKYIO0 WH(MOpMaIio, mepepadbarpiBaTh €€ U MCIIOJIb30BATh
B COOTBETCTBHUU C MOCTABJICHHOMN yueOHOM 3agadeH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbnbie | IpakTieckue (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHNYeCKOi XMMHHU
IT i . T
11| crpocsmn oprammicenx cocumemi A, M. 8 0 0 bubmorera LK
' p p & B https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Paspnen 2. YrieBoaopoabl
21 [IpenenvHble  YrIIEBOOOPOIBI —  AJIKaHBI, 5 0 0 bubanorexa HOK
' LIUKITOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie  yriieBOOOpPOIBI:  AJIKEHBI, 14 0 1 bubnuoteka [HOK
) aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bubnmoreka [HOK
2.3 ApomaTudecKkue yrieBoa0po bl (apeHbl) 8 0 0 https://m.eds00.ru/d69df650
24 [IpupoHbIE UCTOYHUKH YTIIEBOJIOPOJIOB M MX 4 0 0 bubnuoTeka [HOK
' nepepaboTka https://m.eds00.ru/d69df650
bubnuoreka LHOK
2.5 l"aioreHnpou3BOAHBIC YTIIEBOIOPOIOB 4 0 0 https://m.edso0.ru/d69df650
Hroro mo pazgeny 35
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
bubnuoTeka HOK
3.1 CrpTei. Dexon 1 0 1 https://m.edso0.ru/d69df650
KapOoHumnbHbBIE COENMHEHUS: albJCTHAbl U Er6imorexa LIOK
3.2 keToHbl. KapOoHoBbIe KHUCHOTBHL. ClOXHBIE 21 0 1 .
https://m.eds00.ru/d69df650
s¢upsl. XKupsl
bubnuoreka LHOK
3.3 Y TIEBOJIBI ; 0 0 https://m.edso0.ru/d69df650
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Hroro no pazneny 41
Pasjen 4. A3oTcoaep:kamme opraHndecKne coeJMHeHU

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 Et?r?s?ﬁ%féf;o.ru 1469 dele(gé<
Hroro no pazgeny 12
Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

5.1 BrICOKOMOTNIEKYIIAPHBIE COETMHEHUS 6 BH6J.IHOTeKa HOK

https://m.eds00.ru/d69df650

Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | [pakTaueckue (un¢poBbIe)
NMPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoThbI padoTbI pecypebi
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. Ilepmoanueckuii 3akoH En6mmorexa LIOK
1.1 u Ileprogmueckas cucreMa XUMHUYECKHX 9 0 0 ,
https://m.edsoo.ru/2dd57f24
anemeHToB J. . Menaeneera
12 Crpoenue  BemiecTBa.  MHOrooOpasue 11 0 0 bubnuoteka [HOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnmmoreka HOK
1.3 XMMHICCKAE PeaKLH 19 0 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3znen 2. Heoprannueckast xummusi
bubnuoreka [HOK
2.1 Hemeranmer 31 0 3 https://m.edsoo.ru/2dd57f24
bubnuoreka [HOK
2.2 Meraznet 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
31 Metoapl mo3HAaHWSA B XUMHUHU. XUMUI U 9 0 0 bubanorexa HOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 1 8



https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
Ne Tema ypoxka KoimnuecTBo DJIeKTpOHHbIe HH(poBbIe
n/n 4acos o0pa3oBaTe/bHbIE PeCypChl

1 [Ipeamer wm 3HaueHue O?FaHquCKOﬁ XMMHH, NPEJCTABIEHUE O MHOrooOpasuu 1 httos:/m.edso0.ru/2368dbc3
OpraHMYECKUX COEAMHEHUN

2 DNEeKTPOHHOE CTPOCHHE aToMa yriiepoja (OCHOBHOE M BO30YKIEHHOE COCTOSHUS). 1 https://m.eds0o.ru/bd893ad5
BaneHTHbIe BO3MOKHOCTH aToMa yriepoaa

3 XI/IMquCKafi CBASb B OPraHMMECKHX COCIMHEHMAX. Mexanu3mbl  00pa3oBaHUs 1 https://m.edsoo.ru/b5b7988a
KOBAJIEHTHOM CBSI3M, CIOCOOBI pa3pbliBa CBsI3eH

4 Teopus ctpoeHust opranndeckux coequaeHnii A. M. byriieposa 1 https://m.edsoo.ru/d7378a4c

5 Bunel umzomepuun: CTpyKTypHas, MPOCTPAHCTBEHHAS. OnexTpoHHbIE 3(PPeKTs B 1 https://m.edsoo.ru/cae3f437
MOJIEKYJIaX OpPraHMYeCKUX COEIUHEHHM

6 IIpencraBnenne o kiaccuduranuu W cuctemarndeckas Homenkiaarypa (IUPAC) 1 https://m.edsoo.ru/8d4ad178
OpraHMYECKUX BEILECTB

7 Krnaccudukanus peakiuii B opraHu4ecKOrd XUMHUH 1 https://m.edsoo.ru/ecddc12e

8 CucreMaruzanys 1 0000IIeHNe 3HAHUN IO TEME 1 https://m.edsoo.ru/a5f718a6

9 ANKaHBl: TOMOJIOTMYECKHH psia, oOmas Qopmynna, HOMEHKJIATypa M H30MeEpHs, 1 https://m.edsoo.ru/e3agfaff
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYII

10 Ou3nyecKkue U XMMHUYECKHEe CBOMCTBA aJIKAaHOB 1 https://m.edsoo.ru/4d74c161

11 Haxosxnenue ankanoB B mpupojie. CriocoObl MOTyYeHHUsT U TPUMEHCHHE aJIKaHOB 1 https://m.edsoo.ru/a952ch7b

19 HuknoankaHsl: o6uu1a}1 dbopMyna, HOMEHKIIATypa U U30MEpHsi, 0COOEHHOCTU CTPOCHUS 1 https://m.edsoo.ru/2a44f6d6
Y XUMHYECKUX CBOUCTB, COCOOBI MOTY4YEHUs U TPUMEHEHUE
Pemenne pacu€THbIX 3aay  Ha  ONpENElIeHHE  MOJICKYJIAPHOH  (OpMyIibI

13 OPraHM4YeCcKOro BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB AJIEMEHTOB, BXOJSIIUX B €TI0 1 https://m.edso0.ru/65d19a58
cocrtaB. CucreMartuzaius ¥ 0000IIeHHe 3HAHUN TI0 TeMe
AJIKeHbI: TOMOJIOTUYECKUN psf, oOmas ¢Gopmyna, HOMEHKIATypa, 3JEKTPOHHOE U

14 IIPOCTPAaHCTBEHHOE CTpoeHue MoJieKysl. CTpyKTypHas M LUC-TPaHC-U30MeEpus 1 https://m.edsoo.ru/f2cb3f4f
AJIKCHOB

15 Pusnueckre 1 XUMHUYECKHE CBOMCTBA alKkeHOB. IIpaBuno MapkoBHHKOBa 1 https://m.edso0.ru/3344bc86

16 CniocoObl MoJTyyeHHs U IPUMEHEHUE AJIKEHOB 1 https://m.edsoo.ru/7fcf418c
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17 [Tpaktuueckas padbora Ne 1 mo Teme "llosryueHne 3TuIeHa U U3y4E€HUE €r0 CBOMCTB" 1 https://m.edso0.ru/579c874d

18 Pemenne pacu€THBIX 3a7a4  Ha  ONpENEJICHHE  MOJICKYJSIpHOH  (OpMyIbl 1 https://m.edsoo.ru/6Ladef6e
OpPraHMYECKOro BEIIECTBA

19 AnkaaveHbl: CONpsDKEHHBIE, W30JMpPOBaHHBIE, KyMyinupoBaHHble. OcCOOEHHOCTH 1 https://m.edsoo.ru/98c2elct
AJIEKTPOHHOTO CTPOEHUS

20 XUMHYECKUE CBOMCTBA CONPSKEHHBIX IMEHOB 1 https://m.edsoo.ru/ccd8de92

21 Crioco0OblI MOTy4eHHs! U TPUMEHEHNE aTKaTUEeHOB 1 https://m.edsoo.ru/2fdaead4

22 AJIKMHBI: TOMOJIOTHYECKUN psif, obmias (opmyia, HOl\EeHKﬂaTypa, 3JIEKTPOHHOE W 1 https://m.edsoo.ru/b8a7aeba
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, (PU3HUECKHUE CBOMCTBA

23 XUMHYECKHE CBOMCTBA aJTKUHOB 1 https://m.edsoo.ru/4d288c7f

24 KauecTBeHHBIE peakliMy Ha TPOMHYIO CBSI3b 1 https://m.edso0.ru/8c624d76

25 CriocoObl 1ostydeHus: 1 MpUMEHEHNE aIKHHOB 1 https://m.edsoo.ru/d91efa6f

26 Pemenue 3a1a4: pacy€Tel 0 ypaBHEHUIO XUMHUECKON PEAKITHH 1 https://m.edso0.ru/3311536¢

27 CucreMaruzamys 1 0000IIeHNEe 3HAHUN IO TEME 1 https://m.edsoo.ru/caad3dc2

08 ApeHBI: TOMOJIOTUYECKHHA psija, oOmias ¢opmyrna, HOMEHKIATypa. BHGKTPOHI;IOG u 1 https://m.edsoo.ru/bd74874f
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OEH30J1a U TOJIyoJia, UX (hu3HUecKrue CBOICTBa

29 XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKITUU 3aMEIICHUS 1 https://m.edsoo.ru/al481leeb

30 XUMUYECKHE CBOICTBA apeHOB: PEAKIMH MPUCOCTUHEHMS, OKHCIEHHE TOMOJIOTOB 1 https://m.edsoo.ru/475ech63
OeH3ona

31 Oc0oOEHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA 1 https://m.edsoo0.ru/3a398431

39 Pemenne pacu€THbIX 3aady  Ha  ONpENENIEHHE  MOJICKYJIAPHOH  (OpMyIibI 1 https://m.edsoo.ru/ee25a78b
OpPraHNYECKOro BEIIeCTBa

33 CriocoObl MoJTy4yeHus: U IPUMEHEHHUE apeHOB 1 https://m.edsoo.ru/17b1c8d9

34 I'eneTnueckas CBsSI3b MKy Pa3IMYHBIMU KJIacCaMH YIJIEBOJOPOJIOB 1 https://m.edsoo.ru/12a2861c

35 PacqéT“LI M0 ypaBHEHHSIM XUMHYECKUX peakuuil. Cuctemaruszainus ¥ oOoOIIeHHE 1 https://m.eds00.ru/442986¢c
3HAHMM IO TeMe

36 [Tpupousiii ra3. [lonytHble HeTAHBIE T'a3bl 1 https://m.edsoo.ru/e234f8be

37 KaMmeHHBIH yTrosib U IPOYKTHI €ro nepepadoTKu 1 https://m.edsoo.ru/2144ba22

38 Hed1b 1 cnocoOsl e€ nepepaboTku. [IpuMeHeHre npoAyKToB nepepaboTKi HehTH 1 https://m.edsoo.ru/e251538d

39 I'eHeTHYECKas CBA3b MEXKAY Pa3IMYHBIMU KIACCAMU YIIIEBOJAOPOIOB 1 https://m.edsoo.ru/bf1e4b96
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T'anmoreno IMPONU3BOAHBIC YIJIEBOAOPOAOB: OJICKTPOHHOC CTPOCHUC, pCaKkuuun

40 1 https://m.edso0.ru/c5f79¢c25
3aMelleHus TajJoreHa

a1 JlelicTBue 11e104el Ha TaJIOreHIIPOU3BOHbIE. B3anMo1elicCTBHE TUTAION€HAIKAHOB C 1 https:/m.edsoo.ru/e554b8e6
MarHueM " IIMHKOM

42 Cucremaru3zanus 1 00001IeHUE 3HaHM 110 pazzeny "YrieBoaopoab"” 1 https://m.edsoo.ru/3b144da2

43 O06o06mIenne 3HaHu 10 TeMe "' YTIIeBOI0POIbI" 1 https://m.edso0.ru/9c237f51
[IpenenbHble OAHOATOMHBIE CHHUPTHI: TOMOJOTHYECKMH psn, oOmas ¢opmyna,

44 CTPOEHHE MOJIEKYN, H30MepUs, HOMEHKIaTypa, Kiaccupukauus, (U3NYeCKue 1 https://m.edsoo.ru/bb16ae5d
CBOICTBa

45 XHMMHUYECKUE CBOMCTBA IIPEAEIBHBIX OJHOATOMHBIX CIIUPTOB 1 https://m.edsoo0.ru/6f18427a

46 CriocoOpl OTyYeHHS ¥ TPUMEHEHUE OTHOATOMHBIX CITUPTOB 1 https://m.edsoo.ru/fe897d79

47 [IpocTsie 3(1)1/1131112 HOMEHKJIaTypa M H30MEpHs, OCOOCHHOCTH (UIUYECKHX U 1 https://m.edsoo.ru/da3fa731
XHUMHYECKHUX CBOMCTB

48 MngoaTOMHI)Ie CIIUPTHI: STUJICHTIIMKOIb U TIUICPUH, HX PU3NUYCCKUE U XUMUICCKHEC 1 https://m.edsoo.ru/76bb7ddd
CBOICTBa

49 CriocoOblI MOTy4eHHST ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB 1 https://m.edsoo.ru/784b2d18

50 ®deHoJT: CTpoeHUE MOJICKYIBI, (hU3UYecKre CBOMCTBA. TOKCHYHOCTH (heHoIa 1 https://m.edsoo.ru/e9277e91

51 XuUMHYECKHe CBOMCTBA (heHoIa 1 https://m.edso0.ru/2978c8c9

52 CriocoObl MosTy4eHus: ¥ IpuMeHeHue (heHona 1 https://m.edsoo.ru/8d59bca2

53 [IpakTnueckas padora Ne 2. PerieHue 3KCepUMEHTAIBHBIX 3a/1a4 110 TeMe ""CIupThI 1 https://m.eds0o.ru/2897db64
u perosnr"

54 Cucremaruzaiys 1 0000IeHHE 3HAHUH 110 TEME 1 https://m.edso0.ru/2c4519dd

55 | rowonormeckate s, obuias fopuyma. msovepmn n novenarypa 1| huos/messoorbebezes

56 AJbAETHIBI M KETOHBI: (PU3MUECKHE CBOMCTBA; PEAKIIUU IMPUCOCTMHCHUS 1 https://m.edsoo.ru/88a62b8f

57 Peakiiyin okuUCIIEHUS U KQUECTBEHHbBIE PEAKIIUU AJIbJIETHIOB U KETOHOB 1 https://m.edso0.ru/73b6c718

58 CriocoObI MoJTy4eHus albJIETHI0B U KETOHOB 1 https://m.edsoo.ru/4f1f8b59

59 O/HOOCHOBHBIE Tpe/eibHble KapOOHOBBIE KHCIOTBHI, OCOOEHHOCTH CTPOCHUS HX 1 https://m.eds0o.ru/5f151b21
MOJIEKYIT

60 W3omepusi 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pu3HyecKue CBOIMCTBA 1 https://m.edsoo.ru/26eal7bb
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61 XUMHUYECKUE CBOMCTBA MPEACTbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT 1 https://m.edsoo.ru/dla72f6c

62 Oco0eHHOCTH CBOWCTB MypaBbMHOW KUCIOTHL. MHOTr000Opa3ue KapOOHOBBIX KHCIOT 1 https://m.edsoo.ru/45dd781e
OCOOCHHOCTH ~ CBOWMCTB:  HENpPENECNbHBIX W apOMATUYECKUX  KapOOHOBBIX,

63 TUKapOOHOBBIX,  THIPOKCHKAPOOHOBBIX  KUCIOT.  [IpencraBurenu  BBICHIMX 1 https://m.edsoo.ru/55bec935
KapOOHOBBIX KUCIIOT

64 [TonsaTre 0 MpOM3BOAHBIX KAPOOHOBBIX KHCIIOT 1 https://m.edsoo.ru/b38d6f24

65 Crioco0Obl MOTy4eHHs! U TPUMEHEHNE KapOOHOBBIX KUCIOT 1 https://m.edsoo.ru/d9bcd1b5

66 CnoxHbple >QUpbl: TOMOJIOTUYECKHMH psia, obmas Qopmyna, u3oMepus U 1 https://m.eds0o.ru/26d8c26a
HOMEHKJIaTypa

67 duznyeckue U XUMHUYECKHE CBOMCTBA 3PUPOB 1 https://m.edsoo.ru/582ce4cc

68 Pemenue PacuETHBIX 3a7a4: 1O YPABHEHUIO XHMHYECKOH PEaKiliu, Ha ONpejielieHue 1 https://m.edso0.ru/23219d57
MOJIEKYJISIpHOHM ()OpMYJIIbl OPraHMUECKOIro BEIIeCTBa
IT o 3.

69 I paktudeckass pabora Ne 3 Pemean DKCIEPUMEHTAIBHBIX 3a1a4 110 TEMeE 1 httos://m.edsoo.ru/bd359e4c

Kap6onoBbie kucinoTsl. CiaoxHbIE 3PUPHI

70 Kupsr: ctpoenue, Guzndeckiue 1 XUMHIECKHE CBOMCTBA (THIIPOITU3) 1 https://m.edsoo.ru/7b93b15¢c

71 Oco0OeHHOCTH CBOMCTB JKHpOB, COJEP)KALIUX OCTAaTKW HENPEeACTbHBIX XUPHBIX 1 https://m.edsoo.ru/b921d82b
KUCHO0T. JKupsl B Ipupoie

79 Mpbiia Kak coJIM BBICIIMX KapOOHOBBIX KHCIOT, UX Molouiee neictBue. [lonstue o 1 https://m.edsoo.ru/bcecd5 7
CUHTETHYECKUX Motonux cpeactrax (CMC)

73 'enernyeckass CBA3b YIJIEBOJOPOJAOB M KUCIOPOICOJCPKAIIUX OPraHHUYECKUX 1 https://m.edsoo.ru/bacedf53
BEIIECTB

74 PacuéTel o ypaBHEHUSAM XUMUYECKUX PEAKITUI 1 https://m.edsoo.ru/8f5cd5f8

75 Cucremarusanuus 1 0000I1IeHIE 3HAHUN 110 TEME 1 https://m.edso0.ru/3336fbff

76 OOmass xapakTepucTHKa YIJIEBOJOB W KIacCH(PHKAIUS YIJIeBOJIOB (MOHO-, IU- U 1 https://m.eds0o.ru/458h977
MOJIMCAXapH/IbI)

77 Momnocaxapupl: pu3nyecKre CBOMCTBA M HAXO0XKJICHHUE B IIPUPOJIC 1 https://m.edsoo.ru/496cfdf4

78 IIpuMeHeHHE IITI0KO3bI, €€ 3HAYEHUE B KU3HENEATEIBHOCTU OpraHu3ma 1 https://m.edsoo.ru/a4b3ed9d

79 Jucaxapuipl: caxapo3a, MalbT03a U JIakTo3a. HaxoxaeHue B Mpupoae U IpUMEHEHUE 1 https://m.edsoo.ru/48f213dc
JIMCaxapuioB

80 [Tonucaxapuapl: CTPOCHHE MAaKpOMOJIEKYJ, (U3MUECKHE M XMMHUYECKHE CBOMCTBA, 1 https://m.edsoo.ru/1e4479cc

IIPUMCHCHUC
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https://m.edsoo.ru/bd359e4c
https://m.edsoo.ru/7b93b15c
https://m.edsoo.ru/b921d82b
https://m.edsoo.ru/bcec45f7
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/3336fbff
https://m.edsoo.ru/458fb977
https://m.edsoo.ru/496cfdf4
https://m.edsoo.ru/a4b3ed9d
https://m.edsoo.ru/48f213dc
https://m.edsoo.ru/1e4479cc

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX 1 https://m.edsoo0.ru/6178c2d7
P

82 €IIEHUE PACUETHBIX 3a/la4 Ha ONPEENICHUE JOJM BbIXOAA MPOAYKTa PEAKIUH OT 1 https://m.edsoo.ru/5checo2?
TEOPETUYECKH BO3MOXKHOTO

83 Cucremaru3zanys 1 0000IIeHNE 3HAHUH 110 pa3aey 1 https://m.edsoo.ru/22ef4cd5

84 O6o06menne 3Hannii o Teme "Kucnopoacoaeprkaniue opraHndeckue coequHeHNs " 1 https://m.edsoo.ru/4bce75f5
AMm :

85 WHBI:  Ki1accudukamms, CTPOCHHE  MOJIEKYJL, obmas ¢opmyna, H3OMeEpHs, 1 https://m.eds00.ru/264c457¢
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86 XUMHUYECKHE CBONCTBA A ()aTHIECKUX aMHHOB 1 https://m.edsoo.ru/cf136751

87 AHUIUH: CTPOCHHUE aHWINHA, 0COOEHHOCTH XUMHYECKHX CBOWCTB aHMJIMHA 1 https://m.edso0.ru/8444e692

88 CriocoObI mosTydeHHst 1 IpUMEHEHNE an(paTuIecKuX aMUHOB 1 https://m.edsoo.ru/13a4f7bf

89 AMUHOKHUCIIOTBI: HOMEHKJIATypa M Hu30oMepusi, Qu3ndeckue cBoiicTBa. OTaenbHbIE 1 https://m.edso0.ru/85448565
MIPE/ICTaBUTENH 0-AMUHOKHCIIOT

90 XUMHYECKHE CBOMCTBA aMHUHOKHCIOT, WX OHWOJIOrMYecKOe 3Hau€HHE aMUHOKHCIIOT. 1 https://m.edsoo.ru/beaffefe
CuHTE3 ¥ THIPOJIH3 TENTHIOB

91 benku xak mpupoHBIC TTOJIUMEPHI; CTPYKTYPHI OCIKOB 1 https://m.edso0.ru/69658fcd

92 XUMHUYECKUE CBOMCTBA OEIIKOB 1 https://m.edsoo.ru/bf1db66d

93 A3oTcozepkale TreTepolUKINYecKue coeauHeHus. HykienHoBble KHCIOTBHI: 1 https://m.edsoo.ru/b5dadfa3
COCTaB, CTPOEHHUE U OMOJIOTHYECKAsl POJIb
I1 e o 4.

94 I paktuyeckas pabota Ne 4. Pemenue Blf'CHCpI/IMeHTaJ'IBHLIX 3a/a4 1O TeMe 1 https://m.edsoo.ru/cfed234b

A3oTcoiepKale OpraHu4eckie CoeIMHeHus

I1 e o 5.

95 I paktuyeckass pabora Ne 5 PCIHCHI/IGu"I)KCHepI/IMeHTaJ'IBHLIX 3a/a4 1O TeMe 1 https://m.edsoo.ru/e7bagf7c

Pacnio3HaBaHue opraHMYeCcKUX COeAUMHEHUN

96 Hrtoropas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/c227969f

97 OcHOBHBIE TIOHATHUS XHUMHH BBICOKOMOJEKYISPHBIX COCAMHEHUH U METOIbl HUX 1 https://m.edsoo.ru/649el dcf
CHUHTE3a —IOJUMEPU3AIIHsl U IOJUKOHACHCAIUS

98 [Tnactmaccel. YTunu3anus u nepepadoTka riacTuka 1 https://m.edsoo.ru/312f65c1

99 OnacToMepsl: HaTypaJIbHbIM CHHTETUYECKHE KaydyKU. Pe3nHa 1 https://m.edsoo.ru/4a99d43b
B : .

100 OJIOKHA: HaTypaJibHbl€, HCKYCCTBEHHbIE, CHHTeTHUYEeCKHE. [lonumepsl criennanbHOro 1 https://m.edsoo.ru/a74a7 a4
Ha3Ha4YeHUs
IT °o 6. P

101 pakTHueckass pabora Ne CllIEHHE SKCIEPUMEHTAJIbHBIX 3aJauy IO TeMe 1 https://m.eds0o.ru/92eal88c

"PacriozHaBaHue IU1acCTMAacC M BOJIOKOH"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/a1b292aa

11 KUIACC

Ne Tema ypoka KoimnyecTBo DJIeKTpOHHbIe HH(ppoBbIE
n/n 4acos o0pa3oBaTe/bHbIE PeCypChl

1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUM a1eMeHT. M30Tombl 1 https://m.edsoo.ru/caflc16b

2 CtpoeHnue IEeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC UKCIIA 1 https://m.edsoo.ru/8dbf4116

3 Knaccuukaius XAMHUECKUX JIEMEHTOB (S-, P-, d-, f-aeMenThI) 1 https://m.edsoo.ru/af88fe32

4 Pacnipenenenne >eKTpOHOB IO ATOMHBIM OPOUTAIISIM 1 https://m.edsoo.ru/36el3bce
DnexTpo € KO a &

5 JIEKTPOHHBIE KOH(UTYpAIlMd aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 https://m.edso0.ru/b85bb82b
COCTOSTHUH

6 DNeKTPOHHBIE KOH(MUTYpAITUH HOHOB. JJIEKTPOOTPHUIATEIIHLHOCTD 1 https://m.edso0.ru/5786f6e7
[Iepnoanueckuit 3aKko Ile . A

7 puoineckuii 3akoH 1 Ileproanyeckas CHCTEMA XUMUYECKHX DJIEMEHTOB pi| 1 https://m.edsoo.ru/3a9976d5
MenpeneeBa, CBA3b C COBPEMEHHOM TEOPHE CTPOSHHSI aTOMOB

8 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 https://m.edsoo.ru/fa31cf53
MPOCTHIX M CJIOKHBIX BEUIECTB IO TPYIIIAM M TIEPHOIaM

9 CucreMaruzanys 1 0000IIeHNe 3HAHUN IO TEME 1 https://m.edsoo.ru/52866a7d
B eckord cBs3u. Me i .

10 Wbl  XUMHUYECKOW CBSI3U XaHU3MBI 06p513013aH1/m KOBAJICHTHOM  CBS3U 1 https://m.edsoo.ru/1d1c3643
Bonoponnas cBsi3b. MexXMOJEKyIsIpHbIE B3aUMOIEHCTBHS
BanentHoc ane € BO3MOKHOCTU aToMOB. C i

11 HOCTb U BaJICHTHbIE BO3MOXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYpbI 1 https://m.edsoo.ru/d593ddas
MOJIEKYJ C UX T€OMETPUYECKIM CTPOCHUEM

12 [IpencraBneHus 0 KOMIJIEKCHBIX COSMHEHUSIX: COCTaB U HOMEHKJIATypa 1 https://m.edsoo.ru/e968344f

13 BemecTBa MOJICKYNAPHOTO H HEMOJIEKYIAPHOTO CTPOCHHS. THunbl KPUCTAIITNYECKUX 1 https://m.edsoo.ru/1d139bed
PEIIETOK U CBOMCTBA BELIECTB

14 [Tonsitue o gucnepcHeIx cucteMax. [IpeacraBieHne o KOJUIOUIHBIX PACTBOpax 1 https://m.edsoo.ru/c59d2e79
Hctunusbie aCTBOPBIL: .

15 p p HACBIIICHHBIE U  HEHACHIIIEHHBIE, PaCTBOPUMOCTD 1 https://m.eds0o.ru/273d1e55
Kpucrannoruapatsi

16 CriocoObl BBIpa)KEHUSI KOHIIEHTPAI[UU PACTBOPOB 1 https://m.edsoo.ru/8236ad69
Pemenne 3anau WCIIOJIb30BAaHUEM MOHATHM '"MaccoBas &

17 CILICHIE ,,3,,H ¢ HCToIb3o © " ° cco AOJA PACTBOPEHHOTO 1 https://m.edsoo.ru/9ecab773
BemlecTna', "MoJIspHasi KOHLEHTpaLus

18 Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEIECTB 1 https://m.edsoo.ru/eaf9863f

19 CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TI0 TEME 1 https://m.edsoo.ru/d82a2f76
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O6o6menne 3Hanuii mo Ttemam "Crpoenue aroma. llepuoanyeckwii 3aKkOH U

20 [lepuoguueckast cuctema xumuueckux ieMeHToB [[. M. Menneneesa", "Crpoenue 1 https://m.edsoo.ru/6cfofdb3
BemecTBa. MHOTOOOpa3ue BemecT"”
Knaccngukanus XuMIUUECKUX Peaknuii B HEOPTaHMYECKOW U OPraHMYECKOW XHMUU.

21 3aKOH COXpaHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHMsI U IPEBPALICHUS SHEPrUU 1 https://m.edsoo.ru/f62a22ad
MIPU XUMUYECKUX PEAKIIMIX

22 TemoBbie 3¢ dexThl XUMUYECKUX peakiuil. TepMoxuMuyeckue ypaBHEHUs 1 https://m.edsoo.ru/8b9db2e4

23 Brluncnenuss mo  ypaBHEHMSIM XUMUYECKHX PEAKIUA W TEPMOXUMHUYECKUM 1 https://m.eds00.ru/e2ca55h3
YpaBHEHHUSAM

24 CKOpOoCTh XMMUYECKOW peakIiy, €€ 3aBUCUMOCTb OT pazIu4HbIX (pakTopos. Karanus 1 https://m.edso0.ru/64117bbf
U KaTaJau3aTophl

25 ['oMoreHHbIE U TE€TEPOrEHHbIEC PEAKIIUN 1 https://m.edsoo.ru/d45fadd6
H 0 n

26 PaKTHIECKas pa60Te}' Ne 1 no teme "BnusiHue pa3nuyHbIX (aKTOPOB HAa CKOPOCTH 1 https://m.edsoo.ru/5ded398¢
XMMHUYECKOHN peakiuu

27 OO6patumbie U HEOOpATUMBIE PEAKIIUN. XUMHUECKOE PAaBHOBECHE 1 https://m.edsoo.ru/555edbh18

08 [TpakTrueckas padora Ne % o Teme "BrnusHue pa3nudHbIX (AKTOPOB HA MOJIOKEHUE 1 https://m. eds00.ru/13226491
XMMHUYECKOTO PaBHOBECHUS

29 OnexTponauTtnueckas auccouuanus. CusibHble U ciabble 3eKTpoiuThl. CTeneHb 1 https://m.edsoo.ru/76fbA5e2
JMICCOLIMAlluU

30 HNonnoe npoussenenue Boabl. Cpena BOAHBIX pacTBOpoB. BomopoHeiil mokaszarens 1 https://m.edsoo.ru/alllacfd
(pH) pacTBopa

31 I'maposns coneil. Peakiuu, npoTekaronye B pacTBOPax 3JIEKTPOJIUTOB 1 https://m.edsoo.ru/2a7dcfb5

32 HpaKTI/I‘leCKaﬂ” pabora Ne 3 mo Tteme "XHWMHYECKHE pEaKIMM B PacTBOpPax 1 https://m.edsoo.ru/b7ch6f85
AJIEKTPOJIUTOB

33 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. BaxHeilline  OKUCIWTEIH U 1 https://m.eds0o.ru/61aaec94
BOCCTaHOBUTEIHN

34 MeTtop 31eKTpOHHOTO (3JIEKTOHHO-UOHHOT0) OanaHca 1 https://m.edsoo.ru/b31144a9

35 DNEKTPOJIN3 PAaCTBOPOB U PACIUIABOB BEILIECTB 1 https://m.edsoo.ru/8ba9572c

36 Pemenue 3a1a4 pa3auyHbIX TUIIOB 1 https://m.edso0.ru/dc48b633

37 Pemenue 3ana4 pa3anyHbIX TUIIOB 1 https://m.edso0.ru/aa826296

38 CucremaTu3aius U 0000IIeHHe 3HaHU 10 TeMe "XHUMHUYeCcKue peakiuu" 1 https://m.edsoo.ru/d164f8ad
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39 O06006u1eHne 3Hanmii o Teme "XuMudyeckue peakun" 1 https://m.edsoo.ru/c12142fc
[Tonoxenne HemeramnoB B [lepuoauyeckoil cucteMe XuMHUECKUX 3ieMeHToB J[. U.

40 MenyeneeBa W OCOOCHHOCTH CTpOSHHS HX aTomoB. Duswueckue CBOUCTBA 1 https://m.edsoo.ru/a7ebbbl1f
HEMETAJIJIOB

41 AmtoTponusi HeMeTa/uioB (Ha MpuUMeEpe KUCIopoaa, cepsl, hochopa u yriepoaa) 1 https://m.edsoo.ru/eb971ef8

42 Bonopoa: monydenue, pu3ndeckie u XUMHUECKHAE CBOMCTBA. [ uapu s 1 https://m.edsoo.ru/655f1cdf
r :

43 QIOTEHBI:  HAXOKJCHHE B  NPUPOJE, crocoObl ModydeHus, (U3NUEeCKue u 1 https://m.edsoo.ru/dblaceas
XUMUYECKHE CBOMCTBA

44 ["anorenoBoopobl. BaxkHelre KuCIopoIcoaepKalue COeIMHEHUs TaloTeHOB 1 https://m.edsoo.ru/9b4fc73f

45 JlaGopatopHble U NPOMBIIICHHbIE crocoObl mosydeHus ranoreHoB. [IpumeneHue 1 https://m.edsoo.ru/a2ed2bdb
TaJIOT€HOB ¥ UX COSAMHEHUI
IT o 4. P

16 I paKTI/ILIeC'I‘(aSI pabora Ne elIeHHE OHKCIEPUMEHTAIbHBIX 3a/Ja4 [0 TeMe 1 https://m.edsoo.ru/d93b1dag

["astorensl

K :

47 HCI0POJT na6013aTopHHe U TPOMBIILIEHHBIE CIOCOObI MoJydeHus, pusndeckue u 1 https://m.edsoo.ru/a3d16caa
xuMuueckue cBorcta. O30H. [IpumeHeHne Kucaopoaa u 030Ha

48 OKCHIBI U TIEPOKCHUIBI 1 https://m.edsoo.ru/45ec83ee

49 Pemenue 3a1a4 pa3nuyHBIX TUTIOB 1 https://m.edsoo.ru/ffe41chd

50 Cep?: HaxX0XJEHUE B MPUPOJE, CIOCOObI MOMy4YeHUs, (HU3MUECKUEe U XUMHUYECKHE 1 https://m.edsoo.ru/78367ba8
CBOICTBa

51 CepoBonopo, cyiabhuabt 1 https://m.edsoo.ru/13ff4c21

52 Kucnoponaconepskamnme coenuaenns cepbl. OCOOEHHOCTH CBOMCTB CEPHOM KUCIIOTHI 1 https://m.edso0.ru/b27b9278

53 HpaKTquCKaﬂ Pa60Ta No 5. Pemienue skcrnepuMeHTaIbHbIX 3a/1a4d 1o Teme "Cepa u 1 https://m.edso0.ru/5552ac35
e€ COeTMHEeHUS

54 A30;1“Z HAX0XJIeHHWE B MPUPOJE, CIOCOObI MOMy4YeHUs, (GU3MUECKUE U XUMHUYECKHE 1 https://m.edsoo.ru/ag5e22a2
CBOMCTBa. AMMHUAK, HUTPH/IBI

55 Kucnopoacoaepxaiue coequaerus a3ora. OcCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI 1 https://m.edsoo.ru/f4142634

56 [TpuMeHeHHe a30Ta ¥ €ro COeAMHEHUM. A30THbIE y100peHus 1 https://m.edsoo.ru/b2896cf4

57 (Docv(pop: HaX0XJIEHHUE B IPUPOJIE, CIIOCOOBI MOTydeHHUs, PU3NIECKIE U XUMHUECKHE 1 https://m.edsoo.ru/4316a825
cBoiictBa. Pochuas! u pochun

58 Oxcunsl hocdopa, bochopconepxamue kucaotbl. Conu hochopHON KUCTOTHI 1 https://m.edsoo.ru/e11f5fa6

59 [Tpumenenue docdopa u ero coeaunenuit. PochopHbie ynoOpeHHs 1 https://m.edsoo.ru/86d97a4b
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[Ipaktuyeckas pabora Ne 6. Pemenue skcrepuMeHTaIbHBIX 33134 10 TeMe "A30T u

60 " 1 https://m.edsoo.ru/a53d8319
dhocdop 1 UX COeTMHEHHS
61 Yrunepon: HaXOXKJICHHE B NPHPOJE, AIIOTPOIHbIE Mouukanyv; (PU3NIECKUE U 1 https://m.edso.ru/cA42fd17
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
62 Oxcun yriepona(ll), okenn yrnepoga(lV), yronpHas kuciora u e€ coym 1 https://m.edsoo.ru/31dbefaa
63 Pemenue 3a1a4 pa3InyHBIX TUTIOB 1 https://m.edsoo.ru/3f842c3f
64 Kpemuwnii: HAaXOXKJICHHE B TIPUPOJIE, CrocoObl  TOJTydyeHus, ¢U3HYECKHE U 1 https://m.eds0o.ru/66354c8a
XHUMHYECKHE CBOMCTBA
65 Oxkcun kpemuausi(1V), kpeMHUEBasE KHCIIOTA, CHIIUKATHI 1 https://m.edsoo.ru/4d49ca68
66 [IpuMeHnenne kpeMHUs U ero coeuHeHni. CTeKII0, €ro MoJydeHue, BUIbI CTEKIIa 1 https://m.edso0.ru/619c5c8c
67 Pemenue 3a1a4 pa3anyHbIX TUTIOB 1 https://m.edsoo.ru/12e4213b
68 CucreMmaruzamus 1 00o0menne 3suaunii no reMe "Hemerasmisr" 1 https://m.edsoo.ru/f2aa73ee
69 O06006menne 3Hanmit o Teme "Hemertaisr" 1 https://m.edsoo.ru/31c26963
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHON pabOThI, KOPPEKITHS OTITHOOK 1 https://m.edsoo.ru/3decd5f1
71 [lTonoxenne w™eramnoB B [lepuoanueckold cucTeME XUMHUYECKHX AJIEMEHTOB. 1 https://m.edsoo.ru/bdf16636
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJNIOB
72 OO6mwme ¢uznueckre cBocTBa MeTauioB. [I[puMeHeHre MeTaioB B OBITY U TEXHHUKE 1 https://m.edsoo.ru/1bfc5733
73 CmuiaBsl MetaiioB. Kopposust Mmeramios 1 https://m.edsoo0.ru/927eda97
74 Pemenue 3aga4u pa3auvHBIX THIIOB 1 https://m.edsoo.ru/4c4b83cf
75 DNEeKTPOXUMHUYECKUN psll HanmpspkeHUH MeramwioB. OOIue crnocoObl MOJydeHUs 1 https://m.edsoo.ru/fed2921a
METaJJIOB
O6mas  xapakrtepuctuka MmeTtawioB |A-rpynner  [lepuoauueckoit  cucTeMsl
76 XMUMHYECKUX dJIeMeHTOB. Hatpuii u kanuii: nonyueHue, Guandeckiue U XUMHUYECKUE 1 https://m.edsoo0.ru/2f9eb663
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U MX COCTUHEHHM
O6mas xapakrepuctuka MetawioB |lIA-rpynner  [lepuoguueckoit  cucTeMsl
77 XMMHYECKUX OJEMEHTOB. MarHuii M Kaiubpluil: ModydeHue, Qu3ndeckue u 1 https://m.edsoo.ru/ff792bdb
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U MX COSTMHEHUN
78 JXKéctkocTh BOJBI M cIIOCOOBI €€ yCTpaHEeHHUs 1 https://m.edsoo.ru/2b8fh6ea
79 AntoMuHUH: notyyeHue, Gpu3ndeckue 1 XUMUUYECKHe CBOICTBA, MPUMEHEHHE 1 https://m.edso0.ru/23523a24
80 AmboTepHbIe CBOHCTBA OKCHIAa U TUAPOKCHUIA ATIOMUHUSA, THAPOKCOKOMILIEKCHI 1 https://m. edsoo.ru/ddbec859

AIIOMHHUA, UX IPUMCHCHUC



https://m.edsoo.ru/a53d8319
https://m.edsoo.ru/c442fd17
https://m.edsoo.ru/31dbefaa
https://m.edsoo.ru/3f842c3f
https://m.edsoo.ru/66354c8a
https://m.edsoo.ru/4d49ca68
https://m.edsoo.ru/619c5c8c
https://m.edsoo.ru/12e4213b
https://m.edsoo.ru/f2aa73ee
https://m.edsoo.ru/31c26963
https://m.edsoo.ru/3decd5f1
https://m.edsoo.ru/bdf16636
https://m.edsoo.ru/1bfc5733
https://m.edsoo.ru/927eda97
https://m.edsoo.ru/4c4b83cf
https://m.edsoo.ru/fed2921a
https://m.edsoo.ru/2f9eb663
https://m.edsoo.ru/ff792bdb
https://m.edsoo.ru/2b8fb6ea
https://m.edsoo.ru/23523a24
https://m.edsoo.ru/ddbec859

81 Pemenue 3a1a4 pa3anyHbIX TUIIOB 1 https://m.edsoo.ru/aéb6142e
I1 o 7. P

82 I paktudeckas pabota Ne 7" CLICHUE DJKCIEPUMEHTAJIbHBIX 3aJa4 MO0 TEME 1 httos://m.edsoo.ru/7fd3985a

MeTtasuibl TJIaBHBIX TTOATPYIITT

83 OO0mas xapakTepucTuka MeTaioB nooounsix noarpynm (b-rpynm) Ieproauueckoit 1 https://m.edsoo.ru/ec7d3d1b
CHUCTEMBI XUMHYECKHX JIEMEHTOB

84 Pu3nyecKue 1 XMMHYECKHE CBOMCTBA XpOMa U €r0 COCTMHEHUN, NX IPUMEHEHUE 1 https://m.edsoo.ru/b7231ade

85 Ba>1<UHel7HHHe coeAuHeHus mapranua. l[lepMaHraHaT kajiusi, €ro OKHCIIHUTEIbHbIE 1 httos://m.edsoo.ru/be248ae6
CBOMCTBA

86 dusnyeckue M XUMUYECKHE CBOMCTBa jkele3a M ero coeauHeHui. [lomyuenue u 1 https://m.edsoo.ru/42582bc9
MIPUMEHEHHE CIIJIaBOB Keje3a

87 DU3NYECKNE U XUMUYECKUE CBOMCTBA MEIN U €€ COCMHEHU, UX TPUMEHEHNE 1 https://m.edsoo.ru/fa5a29c3

88 ®U3NYECKNE U XUMUYECKHE CBOMCTBA IIMHKA W €r0 COCIUHEHUH, WX MPUMEHEHUE. 1 https://m.edso0.ru/831fa51f
['MApOKCOKOMITIEKCHI IIMHKA
IT o 8. P

89 I paktuueckas pabora Ne 8 . CIICHUE DJKCIEPUMEHTAJIbHBIX 3aJa4 MO0 TEME 1 https://m.edsoo.ru/2bf6c2da

MerTasibl TOOOYHBIX MOATPYIII

90 Pemenne 3aga4 pa3nuyHBIX THIIOB 1 https://m.edsoo0.ru/c852¢738

91 O06o01enre U cucTeMaTr3alis U3y9eHHOTo MaTepuaia o teme "Metambr” 1 https://m.edsoo.ru/85bca6ce

92 Hrtorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/cb1b9b36

93 AHanu3 pe3ynbTaTOB KOHTPOJIBLHON pabOThI, KOPPEKITHS OITHO0K 1 https://m.edsoo0.ru/59b5b445

94 Ponp xumum B obecriedeHHHM YCTONYMBOTO pa3BUTHs dYenoBeuecTBa. [loHsiTue 0 1 https://m.edsoo.ru/fdf635ef
Hay4YHBIX METOJIaX UCCIIEIOBAHUS BEIIECTB
H e .

95 ayuHBIC TIPHHIUNBI OPraHM3aLMH XMMHMECKOTO NPON3BOCTBA [TpoMbitiIeHHBIE 1 https://m.edsoo.ru/fe533bed
CHoCOObI MOTYYCHHS BAXKHEHIITUX BEIECTB

96 XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPeIbl U €ro MOCIEICTBHS 1 https://m.edso0.ru/3cc27266

97 XuUMUS U 3I0pOBbE YeJIOBEKA. JIeKapCTBEHHBIE CPENICTBA 1 https://m.edsoo.ru/ba569a21

98 Xumug uiny. Pons xumuu B 00eclieueHny NUIEBON 0€3011aCHOCTH 1 https://m.edsoo.ru/75d2f5b6

99 Kocmernueckue u napgromepHsie cpeacTBa. beiToBas xumus 1 https://m.edsoo.ru/5cc5d12b
X . B i

100 UMHSI B CTPOUTEILCTBE QXHEUIIME CTPOUTENIbHbIE M KOHCTPYKIHMOHHBIE 1 https://m.edsoo.ru/bef253¢6
MaTepuaibl

101 XuMHUs B ceNbCcKOM Xo3siiicTBe. Opranndeckue 1 MUHepaJIbHbIe yI00peHus 1 https://m.edso0.ru/9632d65f



https://m.edsoo.ru/a6b6142e
https://m.edsoo.ru/7fd3985a
https://m.edsoo.ru/ec7d3d1b
https://m.edsoo.ru/b7231ade
https://m.edsoo.ru/be248ae6
https://m.edsoo.ru/42582bc9
https://m.edsoo.ru/fa5a29c3
https://m.edsoo.ru/831fa51f
https://m.edsoo.ru/2bf6c2da
https://m.edsoo.ru/c852c738
https://m.edsoo.ru/85bca6ce
https://m.edsoo.ru/cb1b9b36
https://m.edsoo.ru/59b5b445
https://m.edsoo.ru/fdf635ef
https://m.edsoo.ru/fe533bcd
https://m.edsoo.ru/3cc27266
https://m.edsoo.ru/ba569a21
https://m.edsoo.ru/75d2f5b6
https://m.edsoo.ru/5cc5d12b
https://m.edsoo.ru/bef253e6
https://m.edsoo.ru/9632d65f

102 ‘ Cucremaru3zanus v 0000IIeHHE 3HAHUH 110 TeMe

https://m.edsoo.ru/b1123391

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/b1123391
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