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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma yueOHoOro kypca «llpakTukym pemieHus 3agad TIo
xumumny s ooyyatonuxcs 10 u 11 kimaccoB ecTeCTBEHHOHAYYHOTO MpOduUs 1o
porpamMme cpesiHero oo1ero oopazoBaHus, COCTaBieHa Ha ocHOBe DeepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
OCHOBHOHW 00pa30BaTEIbHOM MPOTpaMMbl cpeaHero obmero oopazosanuss MbOY
«['yoepnaropckuit muueit Ne 101 umenu Hapomnoro yuwutens Poccuiickoit
Oenepanmun FO.M.  JlateimeBay npu  DPI'BOY BO  «YapsHOBCKUI
rOCYyJJapCTBEHHBIN mejgarornueckuil yausepceurer umenu M.H. YibsHoBa» ropoaa
VY npsHOBCKA.

[Ipennaraemasi mporpamMma pacimmpser 6a3oBbiii Kypc xumuu 3a 10-11 kmacc
U TO3BOJISIET TMPOBECTU LIEJICHANPABICHHYI0 MOATOTOBKY ydammuxcsi Kk EI'D mo
XUMH, TO3HAKOMUTh YYEHUKOB C Pa3JIMYHBIMU THUIAMU 3aIaHUM, KOTOPbIE BXOIST
B JMAarHOCTUYECKHE W  HK3aMEHAIMOHHbIE paboOThl U  CIOCOOCTBYET
CUCTEMATUYECKON paboTe yuuTens 1mo (pOpMUPOBAHUIO OOIICYYEOHBIX YMEHUN U
HAaBBIKOB.

Kypc omupaercss Ha 3HaHMs, TOJyYCHHBbIE TIPU M3Y4EHUU 0a30BOro Kypca
xuMud.  OCHOBHOM THUIN 3aHATHA - mpakTUKyM. [ Hamboiee yCHEemHoro
YCBOEHHUSI MaTepuaia MCIOJIb3YIOTCS pa3iuyHble (GOpMbI pabOThI C yYalTUMUCH:
JIEKITMOHHO-CEMUHAPCKUE 3aHTHUS, TPYIINOBbIC, UHIUBUAYAJIbHBIE OPMBI PAOOTHI.
JInst TeKyIero KOHTPOJIs Ha KaXJAOM 3aHSITHHM YYallUMCS PEKOMEHIYETCsl cepus
3a/1aHU#, YaCTh KOTOPBIX BBHIMIOJHSAETCS B KJIAcCe, a 4acTh - JOMa CAMOCTOSITENBHO.
Kypc peanusyer KOMIIETEHTHOCTHBIM, JESTEIbHOCTHBIM W WHIWBUYaJbHbBIN
noaxoa K oOydeHuto. JlesTeNbHOCTHBIM TMOAXOJA pealu3yercss B MPOLEcce
IIPOBEICHUS] CAMOCTOSITENIbHBIX U MIPAKTUYECKUX padOT C yUalIMMHCS, COCTABISET
OCHOBY  Kypca. [leATenpHOCTH  y4YMTENsI  CBOJUTCA B  OCHOBHOM K
KOHCYJIbPTUPOBAHUIO YyYalllUXCsl, aHauu3y W pa3dopy Hambosee MpoOIeMHBIX
BONPOCOB W TeM. HWuauBuayanusamusi oOOydeHUS JOCTHTaeTcsa 3a CUeT
UCITI0JIb30BaHUS B IIpoliecce 00yUYeHus AIeKTPOHHBIX U IHTepHET — pecypcoB.

[ImaHupoBaHue  COCTAaBIEHO HA  OCHOBE  aBTOPCKOM  IMPOrpaMMOWU
B.B. Epemuna, H.E. Ky3pmenko, B.B. Jlynuna, A.A. Ipo3nosa, B.U. Tepenuna
(ITporpamma  kypca xumuu s 8-11  kiaccoB  0o06mieo0pa3zoBaTeIbHBIX
YUpEKACHUI).

B cooTBercTBUM € yueOHBIM IIaHOM YyueOHBIM Kypc «IIpakThkym perieHus
3a1ad o xumuu» u3ydaercs B 10 u 11 kmaccax. OOiiee KOJIUYECTBO y4eOHOTO
BpEMEHHU Ha JBa roja oOydeHwus coctaBisier 136 wacoB B roa. OOmias HenenpbHasS
Harpy3ka B Ka)XJ0M rofly oOydeHHus: COCTaBIseT 2 Jaca.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HAaYEHHWE OPraHUYECKOM XWMHUH, HPEACTABIECHHE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BalleHTHBIE BO3MOXXHOCTM aToma yYIVIepoJa. XHUMHUUYECKas CBSA3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3zmbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JTOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs aTOMHBIX oOpOHTanedl, G- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. IloHsTHE O CBOOOAHOM pajgukaine, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenerHass. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. I'omomnorus. I'omonorudeckue psasl. Cucremaruueckas
HOMeHKkIaTypa opranudeckux coeauHeHuilt (IUPAC) u TpuBHasibHBIE Ha3BaHUSs
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHocty U KiaccuUKays OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKLIIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIBHBIE METOJBl HM3Yy4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPU HArPEBAHUHU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, c-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosiormaeckuii psii aakeHoB, oOmas (hopmyia, HOMEHKIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, Sp’-
ruOpuan3anmsi aTOMHbIX OopOuTanei yriepoja, 6- U m-cBA3U. CTPyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XVWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIECHUS B O-TIOJIOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oen3ona. dusmyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii Ta3. [lomyTHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSA3b MEXAY pa3InYHBIMU KJIaCCaMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHorpynmy. JleifictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3aumopeiicTBue AUraloreHaJkaHOB C MarHueéM M I[UHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HMX IIPEBpAlllCHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeodpa(l)), kaduecTBeHHOE OOHapyKEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYI
YII€BOAOPOIOB U TAJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbie CBSI3M MEXAY MOJIEKYJaMH CIIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIIMU 3aMEIICHMS, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBieHne o MexaHHU3ME PEAKIMI HYKICO(PUILHOTO 3aMelleHusl.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl TNOJy4YEeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  aIbJACTHAOB M  KETOHOB:  PEAKLIHH
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkarypa. dusnueckue cBocTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSATHE O MNPOU3BBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MAJbLMUTUHOBAS, OJECUHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
LIEJI0YHOM Cpene.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO6m1as xapakTepucTuka yriaeBooB. Kinaccudukamus yrieBoaos (MOHO-, AU-
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIUU C YYaCTUEM CIUPTOBBIX U AJIbIACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupoje u npuMenenue. [lonucaxapuasl: kpaxman,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNO3bI: TUAPOIU3, ModydeHue 3(pupoB uemutonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIIMPTA B AJIBJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakums ramnepuHa €
ruapokcugom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiictBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBbIE KHUCTOTHL. CIIOXKHBIE (DUPBD».

A3oTcoaepxainiue OpraHuyecKue CoeAuHEHM.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBONCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwiIMHa. B3anMHOE BiIMsSHUE TPy aTOMOB B MOJIeKyJie aHuiIuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKkue CBOMCTBA  AMUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JEHATypalusi OCJIKOB MpPU HAarpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKYJISIPHBbIE COeIUHEHMNS.

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

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

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

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

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIEHHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XHMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEeOpHsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukaius, HaOIIOJACHUE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYWHBI, €IUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKOcuUcTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHonmoTHs: TNHIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUIECKUX 3JIEMEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAMYECKOTO 3akoHa W llepronnueckoil cucTemsl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [10NsIpHOCTD, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHON cCBsA3U. KparHeie cBsizu. Bogoponnasi CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHHIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THMBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUECKUX peakiuii B HEOPTraHUYECKOW M OpraHUYeCKOn
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienioyHasi. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEHIECTB W HMX NPEBpALICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW PEAKIMU U TMOJOKEHHUE XUMHYECKOTO
paBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOoAepKallne
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble U TPOMBIIUIEHHbBIE CIIOCOOBI MOJYyUYEeHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHUs, (QHU3UUecKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoae, CIOCOObl MOMydeHUs, (QU3NYECKHE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BEIIECTB, O0OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne mpocThIX BeleCTB, 0Opa30BaHHBIX YIJIIEPOAOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnondeckoi CUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtawioB.  OOmue  crnocoOsl
NOJIyYEHUS METaJIOB: THIPOMETAILTYPIHs, MAPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COECIMHEHU.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoaudeckoit cucTeMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAUHEHUH.
JKécTkocTh BOJBI M CIIOCOOBI €€ YyCTPAaHEHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

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

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoMma(ll), xpoma(Illl) m xpoma(VI). XpomaTel U JuXpoMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIWHECHUU.
Baxwnelimme coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xene3a(ll) u xenesa(lll). [onyuenne u npuMeHeHUE Keye3a
Y €r0 CILUIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMILICKCHI ITMHKA. [[puMeneHue
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamuibl W CIUIaBbl», B3aUMOJICHCTBHUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJTOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4y 10 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonsaTue
O HAy4YHbIX METOJIaX IIO3HAHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI TOTYYEHUST BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbIlIIEeHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumuss MW 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCIONb30BaHUS TPENapaToB OBITOBOM XWMUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIHUH, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzrka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, dKocucTemMa, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE TPOMBIIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpHUAJIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«IIPAKTUKYM PEIIEHUA 3AJAY 110 XUMHN» HA YVYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-IAEATEIBHOCTHBIM IOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yIhTAaTOB OCBOCHUS YUeOHOTO Kypca «IIpakTukyM penieHus 3a1aq
0 XMMHUU» Ha YPOBHE CpEJHEro OoO0IIero oOpa3oBaHUsl BBIJIEICHBI CIEIYIOLINE
COCTABJISIFOIIME:  OCO3HAHME  OOYYAIOIMMUCS  POCCHUMCKON  Tpa)kIaHCKOM
WJICHTUYHOCTHA;,; TOTOBHOCTh K  CaMOpA3BUTHIO, CAMOCTOSITEIBHOCTH  H
CaMOONPE/ICIICHUIO; HaJuYue MOTHBAllUM K OOY4YEHUIO; TOTOBHOCTb U
CIIOCOOHOCTh  OOYyYaloIIMUXCS PYKOBOJICTBOBATHCS TMPUHITHIMU B  OOIIECTBE
MpaBWJIaMH U HOPMaMH I[OBEICHUS; HAJIUYUE MPABOCO3HAHHUS, SKOJOTMUYECKON
KYJbTYPBI; CHOCOOHOCTh CTaBUTh 1I€JIU U CTPOUTD KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUsI YueOHOTO Kypca «IIpakTukyMm perieHus
3a/lad 10 XUMHUM»OTPaxaroT CHOPMUPOBAHHOCTh OIbITA IO3HABATEILHONW U
MPAKTUYECKON  JEATEIbHOCTH  OOydYarmomMxcs B MPOIECCe  peanu3aluu
o0pa3oBaTeIbHOM IeATeTLHOCTH.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI YueOHOTO Kypca «lIpakTukym perieHus
3a/1ad MO0 XUMHUM»OTPaxarT CHOPMUPOBAHHOCTh ONbITA IMO3HABATEIBLHOW U
MPAaKTUYECKOM  JCSATEIBHOCTH  OOydYaroluMXcs B Tpolecce  pean3aluu
o0pa3oBaTeIbHOM IeATeIbHOCTH, B TOM YUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IIPABOIOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTU IIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHWU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBAXEHUS K TPOIECCY TBOPYECTBA B 00OJACTH TEOPUU MU TPAKTUIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MTOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUH U TOCIEIYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

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

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYAIbHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUYeCKOMY M3Yy4YEeHHUI0 Mpodeccuit pa3iuyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHUSA HEOOXOAUMOCTH HCIIOJb30BAHUS JOCTHOKCHUM XUMHUH IS
pelIeHUs BOIPOCOB PAIIMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KarollleM MHUpEe KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepHAIbHOM KyJIbTYpHl, B PEHICHUH TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHUS CYIIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JIESTeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS IPOTPaMMBI  Y4eOHOTO Kypca
«[IpakTUKyM pemieHus 3ajad 10 XWMHH» Ha YPOBHE CpEIHEro oOIIero
oOpa30BaHUs BKJIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIONIUXCS
MEKTUCIUIIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHU(PUKY METOJOB ITO3HAHMSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHHUE,
IPOIIECC, CHCTeMa, HaydHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, KCCIIeI0BaHNE, HAOTIOACHHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIC y4eOHBbIC NEHCTBUsS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHEIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXCs;
CHIOCOOHOCTD oOyuarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

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

ONpPEAEHATh LENU JEeITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN



3HaK (CUMBOJI) DJEMEHTa, XHUMHYecKas (OpMyJia, YpaBHEHHE XUMHYECKON
peakuuMu — MpU pEIICeHWH Y4YEOHBIX IO3HABATENBHBIX M IPAKTHUUECKUX 3azad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IETh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKUX
peakuuit;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNU,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAYy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHpOpMaLKMK, HEOOXOAMMOM [JIsi BBIOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHYECKONM HMH(pOpMaAIMeil: MNPUMEHSATh MEXNpeAMEeTHbIE (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XOJ€ TUAJIOra U/ UiH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3aluu yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATEeNIbCKUX 3aJad, BbhIOMpaTh Haumboliee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JAESITENTPHOCTH Ha OCHOBE CaMoOaHalIu3a u
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC  pe3ynbTaThl OCBOCHHUS IPOTpaMMbl  Y4eOHOTO  Kypca
«IIpakTKyM pemieHuss 3adad MO0 XHMHH»HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs BKJIIOYAIOT cHerupuYecKue i y4eOHOTO mpeaMera «XuMUsH
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUJBI JCSITCIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWU B Pa3jMYHBIX yUEOHBIX CHTYaIlUAX, a TAaKKe B PEabHBIX
JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C XUMHUEHd. B mporpamme ydeOHOTO Kypca
«IIpakTuKyM pelIeHus 3a7a4 M0 XUMHUUNTIPEAMETHBIC PE3YIbTaThl MPEACTABICHBI
0 TOIaM H3yYCHHSI.

10 KIIACC
[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXx<aroT:



C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYECKON
XUMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ pOJM B OOECIEUEeHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJl0OBEKa, a TaKKe OKOJOTMYECKM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
obonouka aroma, s-, P-, d-aTOMHbIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOoMa, THOpuAM3alMs AaTOMHBIX OpOuTanei, HOH, MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUsl CTPYKTypHas M IHPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuit 3axkoH JI. VM. MenneneeBa, Teopus CTPOCHHUS OPTaHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEBpalIEHUS DBHEPrUM TPU XUMUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAaHUsl TPUYUHHOCTUA U CUCTEMHOCTH XMMUYECKHX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30MEpHBIN 3 dekTsl, opueHTanTsl | u Il pona);
(baKToJOrMYEeCKUe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLIMNAX  XUMHYECKOIrO
POM3BOICTBA (HA MpUMEpEe MPOU3BOICTBA METaHOJIa, TepepadoTKu HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(OpPMUPOBAHHOCTH YMEHUI:

UCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUISL COCTaBIEHUSA MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;



COCTaBJISAITb YPaBHEHMSI XMMHYECKUX PEAKLMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMI  IMOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

W3rOTaBIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATH MPUHAIJIC)KHOCTh HM3yYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaABY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknatype (IUPAC) u npuBoauUTh TPUBHAIBHBIE HAa3BAHUS IS OTACIBHBIX
MPEACTABUTENICH OPraHUYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOJYOJ, TIIUUEPHUH,
ATWICHIJIMKOb, (eHos, (QopManbIerull, aueTajblerujl, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAsI KUCIIOTHI,
[JIMIMH, aJJaHuH, MalbTo3a, (PPyKTO3a, aHWJIUH, TUBUHWI, U30MPEH, XJOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XWMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa a1 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

cOPMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOATKAHOB, AJIKEHOB, aJIKA/IUEHOB,
aJIKWHOB, AaPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AQJbJIETHUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yriaeBOAOB (MOHO-, AW- U TOJIUCAXAPHUIIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HedTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepadboTKu U
MPaKTUYECKOE TPUMEHEHUE POAYKTOB NEpepadOTKU;



c(OpMHPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/IaX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICITUTEIBLHON JEATeIbHOCTH — AaHajdu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€U — I M3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMUA WM TIPEJICTABICHUSAMH APYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €IUMHCTBA MU,
UCITIOJIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHWYECKON XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI MO0 XUMHUYECKHUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKICHUI0 XUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OICHUBATH
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BaTh MOJYICHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX pEIICHUHN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DKCHEPUMEHT (TOJIydeHHE W H3yYeHHE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 1O PaclO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
O6e3omacHOro oOpamieHusi ¢ BemeCTBaMU H J1a0OpaTOpHBIM 00OpPYIOBAHUEM,
dbopMyIMpoBaTh IIEb HUCCJECAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
PE3yNbTAThl YKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUiIa SKOJIOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUS B OBITY U
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEH
MIPUPOIHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JIEWCTBUS HA >KHUBBIE OPTraHU3MBI
onpeeEHHBIX OPraHMYEeCKUX BEIEeCTB, MOHMMAas cMbIci nokazarens [TK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;



c(OpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH II€J€HANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAaydyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, repepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass ¥ HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATHPHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPHUPOJLI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYCHUH YCTONYHBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJIOTUYECKOW, DHEPreTHUYECKON W MHIIEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHH PAllMOHAJILHOIO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPUPOJIHOMN

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUEe MMOHATHS — XWMHYECKHH DJJIEMEHT, aToM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHbBIC OPOUTAIH, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIsl aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeETAJUIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKas PEIIETKAa, XUMHYECKas pPEakius, pacTBOpP, DICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHUYECKAs JIUCCOLMALIUSA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XMMHUYECKON PEaKINU, CKOPOCTh XUMUYECKON pEeaKIMU, XUMUYECKOE PaBHOBECHUC;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOIUTHUYCCKON THUCCOLMAINHU, TMEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN SI3BIK
XAMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHHWMAaHUS
MPUYAHHOCTA M CHCTEMHOCTHM  XMMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHNUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM U
HA/IMOJICKYJIIDHOM  YPOBHSIX; NPEACTABICHUS O MEXAHU3MaX XUMHYECKHUX
peakuui, TEPMOJMHAMUYECKMX W  KHHETHYECKMX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOoJOTMYEeCKUe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€301acHOM
WCITOJIb30BAHUU BAKHEHIINX HEOPTAaHMYECKUX BEIICCTB B OBITY W MPAKTUYECKOU



NESATEIIbBHOCTH ~ 4YeJIOBEKa, OOIMX  HAay4yHbIX  IPHUHLMINAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTEpPHbIC NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpPHU
ONKMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPAILECHU;

C()OPMUPOBAHHOCTh YMEHMsI HCIIOJIb30BATH XMMHMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XHMMUYECKUX pEakLui,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(OpMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJIEHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUECKON CBSI3U (KOBaJIEHTHA,
VOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMI:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUU N0 PA3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaiu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
N. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHYECKHX DJJEMEHTOB IE€PBOrO—4ETBEPTOTO MEPHOIOB
[Tepuomuueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3Ys  TOHATHUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTanm», «OCHOBHOE MU BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHMN: XapaKTepu30BaTh (OMUCHIBaTh)  OOIIME
XUMHUYECKME  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHHE TI'€HETUYECKOM CBSA3M MEXIY HEOPraHWYECKHMH BEIECTBAMH C
IIOMOILBIO YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;



C()OPMUPOBAHHOCTb ~YMEHHUSl PACKpPbIBATh CYUIHOCTb: OKHUCJIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUuid; peakuuidl MOHHOrO OOMeHa IyTEM COCTaBJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWW;  peakuMi  THUAPOIW3a;  PEaKIui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U AIIOMUHUS);

C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX DHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS MOJI BIUSHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XUMHUYECKHE pEaKluu,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOlMe HayyHble MNPUHLMINBI XHUMHYECKUX TPOU3BOJICTB; LEIECOO0PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBILIIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUNA NpUpPOIbl — HAOJIOJEHUE, H3MEpPEHHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCTIONb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

c(OpPMHPOBAHHOCTh YMEHHUS BBISBIIATh B3aUMOCBSA3b XMMUYECKHX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSl MPOBOAUTH PACUYETHl: C HCIHOJb30BAHUEM
NOHATUI «MaccoBas JOJS BEIIECTBA B paCTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
MaccChl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIoBoro s¢dexra
peaklny; 3HAYEHHUsS BOJOPOJHOIO MOKA3aTelNsl pPacTBOPOB KHUCIOT M LIEJNOYEHR ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOJYKTa pEeaKiH; OOBEMHBIX OTHOILIECHUMN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XMMHUYECKUN  OKCIIEPUMEHT  (NPOBENEHUE  PEAKLUil  MOHHOrO  OOMEHa,
IOATBEPIKICHUE KAYECTBEHHOIO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEACICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO HHAMKATOPOB, HW3Y4YCHHUE BIIMSHUSA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe



OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertaely u  «Hemeramis»y) ¢
coOJIroIcHuEM TpaBuil 0€30IacHOr0 OOpaIleHUs ¢ BEIIECTBAMHU U JJaOOPaTOPHBIM
obopynoBanueM, GoOpMyJIUpOBaTh II€b KCCIECAOBAHUSA, NPEACTaBIATh B
paznuuHON (QopMe pe3ysbTaThl HKCHEPUMEHTA, aHAIM3UPOBATH U OIEHUBATh X
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUH: COOII0OIATh MPaBHia MOJIb30BAHUS XMMUYECKON
MocyIol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTMYECKH IE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIbHOCTH B LEISAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOWIEH MPUPOIHON
Cpellbl W JOCTHXCHHUA €€ YCTOMYMBOIO PA3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHUYECKOTO JICUCTBHUS HA KUBBIE OPraHU3MBbI OINPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIch noka3arens I1/1K;
c(hOpMHUPOBAHHOCTHh YMEHHI: OCYILIECTBIIATH I1eJICHANPABICHHBIN MTOUCK
XUMHUYECKOW HHGOPMAIIUU B Pa3IMYHBIX HCTOYHUKAX (Hay4dHas U y4eOHO-HAydIHAs
JuTepaTypa, cpesicTBa MaccoBoi nHpopManmu, MaTEepHET U Apyrue), KpUTUUSCKU
aHaJIM3UPOBATh XUMUYECKYIO HH(DOpMaLINIO, IepepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 4
bytneposa

Hroro no pazneny 4
Pasznea 2. YrieBoaopoabl

2.1 ‘ YrieBoaopoast 19
Hroro no paszneny 19
Pa3nen 3. Kuciopoacoaep:kaiue opraHu4ecKue coeTuHEeHUs

31 Kucnoponcoaepsxaiue opranndeckue 29
' COEIMHEHUS
Hroro mo pazueny 29
Pasnen 4. AzoTcoaepkamme opranudeckne coelMHeHUus

41 A3oTcoaepikaluye OpraHu4ecKue 9
' COEZIMHEHMS.
Hroro mo pazneny 9
Paszgea 5. Merasuioprannyeckue coeJMHEHUS.

51 Meramiopranuueckiue CoeIMHEeHUs 1




Hroro

Pa3zgea 6. I'erepounkianyeckue opraHnveckue coeJMHeHu sl

6.1 I'eTeponMKIMYECKUE OPTAaHUIECKUE 3
' COEMHEHUS
HToro 3
Paspnen 7. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA

7.1 BricokoMonekynsipHbIe COSIMHEHMS 3
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
11 Teopernueckne OCHOBbI XUMUU 20
Htoro no pazneny 20
Pa3nen 2. Heoprannuyeckasi xXumust
2.1 Hemeramisl 30
2.2 Merasuist 16
Htoro no paznemny 46
Pa3znen 3. XuMus M :KM3Hb
31 Metoabl IO3HAHUS B XUMUH. XUMHUA U 5
' KU3HD
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTsbI pecypesI
1 Teopus cTpoeHUsI OpraHUYECKUX 1
coenquHeHuii A. M. Byrieposa
B3anmMHOe BiusiHME aTOMOB B MOJIEKYJIAX
2 OpraHWYECKUX COeNUHEHUN. IHTyKTUBHBIN 1
1 ME30MEpHBIi 3P PEKTHI.
Buasl uzomepuu: cTpykTypHas,
3 IPOCTPaHCTBEHHAs. DJIEKTPOHHBIEC AP PEKTHI 1
B MOJIEKYJIAX OPTaHUYECKUX COECIMHEHUI
4 Knaccudukanms peakiuii B opraHn4ecKoin 1
XUMUU
AJKaHbI: TOMOJIOTHYECKHH psif, 001as
5 dbopMyna, HOMEHKIIATypa U U30Mepus, 1
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII
6 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA 1
AJIKaHOB
7 XUMHUUYECKUE CBOWCTBA aJIKAHOB 1
Huknoankansl: obmas Gpopmyia,
8 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH 1

CTPOEHHS U1 XUMUYECKHUX CBOICTB, CIIOCOOBI
MIOJIy4EHUS U IPUMEHEHUE




CriocoObI nostyueHus 1 IpUMEHEHNE

J QJIKEHOB

10 ®du3nyecKue 1 XUMHIECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa
AJKanueHsl: CONpsKEHHbIE,

11 U30JIMPOBaHHbIE, KyMYJIHPOBAaHHbIE.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMUSI

12 CriocoObl nostyyeHus 1 IpUMEHEHNE
QJIKaJUCHOB

13 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTCHOB

14 XUMHUYECKUE CBOICTBA KyMYIMPOBAHHBIX
QJIKaJUCHOB
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias

15 bopmyna, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢du3nueckre CBOUCTBA

16 CrniocoObl nosy4eHus U NpUMeHeHue
QITKHMHOB

17 XUMHUYECKUE CBOWCTBA AKMHOB
ApEeHbI: TOMOJIOTHYECKUH s, oO1Iast
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

18 IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OeH30I1a U TONIyoua, UX (U3NYECKHe
CBOMCTBA

19 CriocoO#b!I moTydeHus ¥ IpUMEHEHNE apeHOB

20 XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUU

3aMCIICHUA




21

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEAVHEHHNS, OKUCIIEHUE TOMOJIOTOB
OeH3ona

22

23

24

[TonyuyeHue rajoreHnponu3BOAHBIX
YTJIEBOJIOPOIOB.

XHUMHUYeCcKre CBOMCTBA
raJIOT€HITPOU3BOAHBIX YIIICBOJIOPOIOB

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIAaTypa, Kiaccudukanusi.

25

[IpenenbHbIE OTHOATOMHBIE CITUPTHI,
buznyeckue cBoiCTRA.

26

27

CriocoOBblI MOTy9eHHST OTHOATOMHBIX
CIIMPTOB.

XUMHUYECKUE CBOMCTBA IPEICITBHBIX
OJTHOATOMHBIX CIIUPTOB

28

HenpenenbHble 1 apoMaTHYECKUE CIIUPTHI,
noJiydeHue, Pu3nuecKue CBOMCTBa 1
IIPUMEHEHHUE.

29

30

31

XUMHUYECKUE CBOMCTBA HETIPEIETbHBIX U
apOMaTUYECKUX CIUPTOB.

[IpocTeie 3¢upbl: HOMEHKIATYpa U
U30MepHUst, 0COOCHHOCTH (PU3NIECKUX U

XAUMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTHBI: 3TUJICHTIIMKOJIb 1
TIIMICPHUH, UX (I)I/I3I/I‘-IGCKI/IC " NPpUMCHCHUC.

32

CnocoObl MMOJIy4CHHA MHOI'OATOMHBIX




CIIUPTOB

XHUMHUYecKHe CBOMCTBAa MHOTOATOMHBIX

CIIMPTOB.
MDeHoI: CTPOEHHE MOJIEKYIIBI, (PH3UUECKHE

34 cBoictBa. TOKCHMYHOCTH (peHoma.
Knaccudukanus ¢penosnon

35 Cnoco0bl mosydeHust peHOII0B

36 XUMHUUECKHE CBOMCTBA (DEHOIIOB

37 PerieHue pacuéTHBIX 3a1a4 [0 YPABHEHUAM
XUMUYECKHX PEaKIUM.

38 Pelenne sKCrepuMEHTaTbHbIX 3a1a4 110
LIEITOYKaM IIPEBPAILCHH.

39 PelieHue 5KCriepuMEHTAILHBIX 3a1a4 Ha
XUMHUYECKHE CBOWCTBA CIIMPTOB U (DEHOIIOB.

40 CriocoOblI TOTyYeHUSs aTbACTUIOB U
KETOHOB

41 Peakiuu OKMCIIEHHS ¥ KAYECTBEHHBIE
PEAKINH aIbIETUIOB U KETOHOB

42 HenpenenbHble 1 apOMaTHYECKUE
QJTbJIETH/IBI U KETOHBI.
OIHOOCHOBHEIE TPEIETbHbIE KAPOOHOBLIE

43 KHMCIIOTBI, 0COOEHHOCTH CTPOEHHS UX
MOJIEKYJI

44 Crioco0b! nosyueHust KapOOHOBBIX KUCIOT

45 XUMHUYECKUE CBOWCTBA MPENEIbHBIX
OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

46 OCOo6GEHHOCTH CBOWCTB MypaBbUHOI




KHUCJIOTHI.

47 HenpenenbHbie KapOOHOBBIE KMCIOTBI.

48 Apomarnyeckre KapOOHOBbIE KUCIOTHI
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,

49 o0mas Gpopmyina, H30MepUs 1
HOMEHKJIaTypa

50 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA
3¢hupoB

51 XMMHMYECKHE CBOMCTBA MOHOCAXaPHUJIOB.
Jucaxapuabl: caxaposa, MalbT03a U

52 naktoza. Haxoxenue B Ipupojie u
NpPUMEHEHHE IUCaXapH]IOB
HutpocoenuneHus:, CTpOCHUE MOJICKYII,

53 HOMEHKIIATYpa ¥ H30MEPHS,
KJIacCU(pUKaIH.

54 Hutpocoennnenus, noiay4yesue u
¢u3nueckue cBOMCTBA.

55 XUMHYECKUE CBOWCTBA HUTPOCOEANHEHU .
AMMHBIL: KIacCU(pUKaLUs, CTPOSHHE

56 MOJIEKYJI, 06mas GpopmyJia, u30MepHus,
HOMEHKJIaTypa 1 (PU3HYecKre CBOWCTBA

57 CriocoObI nostyueHus 1 IpUMEHEHNE
anmu(paTUIecKuX aMUHOB

58 XvMHYeCcKue CBOMCTBA anu(paTHIECKUX
aMHHOB

59 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH

XUMHYECKHX CBOMCTB aHHJIMHA




60

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nuzomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIC IPEICTABUTENH 0-aMUHOKHUCIIOT

61

62

63

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT.
CuHTE3 U THIPOJIU3 MENTH/IOB.

[ToHsiTHE 0O METaIOPraHUYECKUX
coequHeHNAX. CHHTE3BI C UCIIOJIb30BaHUEM
METAJUIOPTAHUYECKUX COCTUHEHUN.

64 A3oTcoaepkaniye nATHYICHHBIC
reTePOIMKINYECKUE COCTUHEHUS.

64

Kucnoponconepsxamue naTu4ieHHbIE
TCTCPOUMKINICCKHUEC COCIUHCHHA.
Pa3zHooOpasue nsaTudieHHbIX
reTepOLUMKINYECKIX COENHEHHUH

65

A3oTcoaepKalire MeCTUUICHHbIS
TeTePOIUKIMYECKIE COCTHEHUSI.
[Inpuun.

66

67

[IpuponaHbIe moMMEpBI

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOHI/IMepH ClIenuaJIbHOI o
Ha3HA4YCHUA

68

Pemienne skcniepuMeHTAIBHBIX 33724 110
OpTaHUYECKOMY CHHTE3Y

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypen
DNeKTpOHHBIE KOH(UTYpaIIK aTOMOB
1 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 2
coctossuru. CTpOEHUE BEIIeCTBA
[IpeacraBneHunss 0 KOMILUIEKCHBIX
2 COEIMHEHMSIX: COCTaB U HOMEHKJIATYpA. 5
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOUIHBIX PACTBOPAX
3 Crioco0bI BeIpaXKCHUST KOHIICHTPALUT 3
pacTBOpOB
4 TemoBbie 3¢ (HEKTHl XMMUYECKUX PEaKLIUH. 5
TepMoxuMuyeckue ypaBHEHUS
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
5 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB. 1
Karanu3 u xaranusaropsl
6 OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH. 9
XHUMHUYECKOE PAaBHOBECHE
7 I'maponus coneit. Peakuuu, npoTekaromue B 9
pacTBOpax dJIEKTPOIIUTOB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
8 peakuuu. BaxxHenme OKUCIuTeNu U 3
BOCCTAaHOBUTEIH
9 DNEKTPOIN3 PACTBOPOB U PACILIABOB 3




BCIICCTB

Bopopon: nonyuenue, pusndeckue u

10 1
XUMHUYECKHe CBoMCTBA. [ IpH bl
11 XJ10p M €r0 COeTUHEHUS 2
12 Kucnoponconepxaiue coeqMHEHHS XJI0pa. 2
13 ®T0p, 6pPOM U 1O U UX COCAUHEHHS. 2
14 Kucnopona. O3oH. Okcuibl ¥ IEPOKCUIBI 1
15 Cepa: pusnueckre ¥ XMMHUIECKHE CBOMCTBA 2
16 CepoBonopo, cynbhuasl OKCHIIBI CEPHI. 3
CynbGuTsl U TUAPOCYTBGUTHI
17 CepHas KHCIIOTa U €€ COJIH. 4
18 A30T: (u3HUecKre U XUMUYECKUE CBOWCTBA. 1
AMMUaK 4 ero coiu
Okcupl a30Ta U UX CBOMCTBA. A30THCTast
19 KHCII0Ta U €€ coyii. A30THAs KUCJIOTa U €€ 4
COJIN.
®docdop: HaXO0XKICHHUE B PUPOJIE, CITOCOOBI
20 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE 1
cBoiictBa. @ochunpl u pochux
21 Oxcunpl pocdopa. PochopHbIe KUCIOTHI U 5
UX COJIH.
VYrnepon: puzndeckue 1 XUMHIESCKUE
29 cBoiicTBa, mpumeHenne Okenp yriuepona(ll), 2
okcua yraepoaa(IV). YronpHas kucnora u
eé comu
23 Kpemuuii: pusnyeckue 1 XuMuueckue 9

cBoiicrBa Oxcun kpemuus(IV), kpemHueas




KHUCJI0TA, CUIIMKATbI

24

25

bop u ero coenunenus

DJIEKTPOXUMHUYECKUH PsiJl HAIPSKEHUI

MeTauioB. O0IHe CIocOObI MOTYYSHUS
MetaiioB CriaBbl MeTaiioB. Kopposus
METaJIJIOB

26

27

28

Hatpwuit u kanwmii: nonydenue, GU3MUECKue u
XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB U
UX coeqUuHEHNU Marumi U KaJlbLun:
nosyueHue, GU3ndeckue U XuMHUIECKHe
CBOMCTBA MPOCTHIX BEIIECTB U UX
COCIUHCHHI

AnoMuHU#: ony4yeHue, pusndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
dusnueckue 1 XMMUYEeCKHe CBOMCTBA LINHKA
U €r0 COEAMHEHUH, NX TPUMEHEHHE.
[M'unpokcokoMITIeKChl IUHKA

Caunen u ero coeguaenus. OJI0BO U €T0
COCOAUMHCHUA

29

30

31

32

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX TPUMEHEHUE
Baxwuelimme coelMHEHNs] MapraHia.
IlepmaHranar Kauusi, €ro OKUCIUTEIbHbIE
CBOICTBA

Pur3nyecKnue 1 XMMUYECKUE CBOMCTBA
JKenesa u ero coenvuHeHun. Ilomyuenue u
IIPUMEHEHHUE CILUIABOB XKEIE3a

du3nyecKkrue U XMMHUYECKHE CBOMCTBA MEIHU




U €€ COCIMHECHUM, UX IIPUMECHEHUE

Haquble IMPUHIUIIBI OpraHu3anuu
XUMHYCCKOI'0 MMpOn3BOJACTBA.

33 [TpoMbITIeHHBIE CTIOCOOBI TTOTYYSHUS
Ba)XKHEUIINX BEIIECTB
XuMus B CTPOUTENBCTBE. BaxkHeiime
34 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE

MaTrepuaibl XUMHsI B CEJIbLCKOM XO3SIICTBE.

Opranuyeckue U MUHEpaJIbHbIE y100peHus

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. XKyxkos I1.A., XKyxosa U.H., CmuptHOBa JI.M. CO0pHUK 33724 110
oprannueckoit xumuu. 10-11

kiaccel. — M.: [Ipocsemenue, 20014.

2. Kapuosa A.A., Jleskun A.H. Oprannueckast XuMusi: 3aJ1a4u U
npaktuyeckue padbotel. — CII0.:

ABaioH, A30yka-kiaccuka, 20015.

3. Ky3nenona H.E., Jleskud A.H. 3agaunuk no xumuu s ygamuxcst 10
KJjlacca

0011e00pazoBaTeNbHbIX yUpexkaeHul (0a30Bbiii ypoBeHb) M: «BeHnrana-
I'pad», 2014.-114 c.

[Hudpossie oOpazoBaTebHBIE PECYPCHI

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. Epemun B.B., Ky3pmenko H.E., Tepenun B.W., Jlpo3nosa A.A., JlyHun
B.B. Xumus, 10 knacc, yriny6neHHsiii ypoBenb. M.: Ilpoda, 2021.

2. Epemun B.B., Ky3emenko H.E., [Ipo3znosa A.A., Jlynun B.B. Xumus, 11
KJ1ace, yriyoiaeHHbIi ypoBeHb. M.: [Ipoda, 2021.

V4yeOHO-MeTOANUECKNIT KOMILIEKC

1. PaGouas nporpamma yueOHOTO TipeiMeTa « XUuMUsD» Ha yriTyOJIeHHOM
ypoBHE cpeaHero oomiero oopazosanus kK Y MK no xumuu B. B. Epemuna, H.
E. Ky3smenko, B. W. Tepenuna, A. A. Jlpo3nosa, B. B. Jlynuna u
METOUYECKHE PEKOMEH/IAlUU 110 €€ cocTaBiieHuto (aBTopel B. B. Epemun, A.
A. Ipo3znos, 1. B. Epemuna, 3. 0. Kepumos).

2. Meroanueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.
. Tepenuna, A. A. Ipo3nosa, B. B. Jlynuna «Xumus. YriryOieHHbIN
ypoBeHb. 10 knace» (aBTopsl B. B. Epemun, B. . Maxonuna, O. IO.
Cumonosa, 1. B. Epemuna, A. A. [lpo3nos, 3. FO. KepumoB).



3. Xumust: 10-11 knacc. [lnanupyemseie pesynbraThl. CrcTema 3aqaHuil.
®I'OC/ Kasepuna A.A., Banosa P.I"., JIo6potun J[.1O. — M.: IIpocBemenue,
2013 -128 c.

4. CuryannoHHssle 3aaanus 1mo xumuu: 8-11 knaccel. ®I'OC / [Muuyruna I'.B. —
M.: Bako, 2014 — 144 c.

5. PapenxkuitA.M.JIunaktuueckuit Matepuai mo xumuu st 10-11kmaccos /
A.M. Paneuxuii-M.: IIpocsemnienue, 2019.- 144 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. MynpTrMEeIMIHBIE NPE3EHTALMHN IO BCEM TEMAM IIPOTPaMMBI JUIs
CONPOBOXKJICHHSI YPOKOB.

2. Monynu 3eKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB « XUMUS»
(http://fcior.edu.ru)

3. Marepuanbl e1MHOMN KOJUIEKIIMHN HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
(http://school/collection.edu.ru)

4. Poccuiickas snexktponHas mikoia (https://resh.edu.ru/)



