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COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIEpoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COCIMHEHUAX. Tumel THOpUIU3ALMM aTOMHBIX oOpOuTane
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBSI3U.
OnunapHas, nBoWHasE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBsI3e€M B MOJEKYJIax
opranndeckux BemectB. [loHsitue o cBOOOJHOM pajukane, HykKieopuiae Hu
anexkTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuii A.M. bByrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CoeAuHEHUN. MoneKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMYJbl  pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. WM3omepus. Buuabl H30MepuM: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemecTB. [loHaTHe o
dynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranunyeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobeHHocT U KiIaccu(UKAIUs OpraHUYeCKUX peakiuid. OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIEC PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILCHUI:
O3HAKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BEUIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepoja, o-cBsizb. DU3HUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUNA, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKIni paJuKalIbHOIO 3aMEICHHUS.

Haxoxnaenue B npupoae. CriocoObl MOTyUYEHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTNEHTAaH, IUKJIOTeKCaH) HUKIoaniKkaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonoruyeckuii psii ankeHoB, o6O1ias (Gopmyrna, HOMEHKIIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN —alKEHOB, Sp*-
rudpuan3anus aToOMHBIX opOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipu JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiy Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX TueHOB. CrTOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonoruyeckuii psj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEAaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNH, OKUCIEHU. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCcOObI MOITydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoJopoAbl (apeHbl). ['oMONOrnyeckuil psii apeHoB,
obmrast opmyna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH30a. DU3UYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJbIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOrOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aTKWIBHBIX paUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrocoObl MOTy4eHUs U
MPUMEHEHUE apOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KameHnnbiit yronp u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:

3



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJoreHNpPOU3BOAHBIE BOJHOTO M CIIHMPTOBOIO
pacTBopa MEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMeéM M LHUHKOM.
[TonsTue 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCMEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIlCHUM:
u3ydeHrne (PU3NUYECKUX CBOWCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajausi, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepoja ¥ BOJIOPOJIa B OpPraHWYECKHX BEIIECTBaX, IMOJydeHUE OJTHICHA U
U3Y4YeHUE €r0 CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
yII€BOJIOPOI0OB U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranudeckKue coeJMHHEHHUSA.

[IpenenvHble omHOaTOMHBIE CcHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U kiaccudukamus. @Dusnueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CITUPTHI. [[eMCTBUE ATaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — JTUIEHIVIMKONb W TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: PEaKIMU 3aMEIICHUS, B3aUMOJICHCTBUE C OpraHUYEeCKUMU
M HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MexXaHHW3ME pPEAKIUN HYKICO(DHUIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIbl U
O0eH30apHOTO szpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiictB (enona. KauectBeHHble peakuuu Ha (eHos. TokcuyHOCTH (eHona.
CnocoObl nosrydyeHus u npumenenue ¢penona. Genonpopmanpaeruinas cMoJia.

KapOoHunbHble coeuHEeHNs — abACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMonoOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DPU3MYECKHE CBOWCTBA ajbJETUI0B H
KETOHOB. ~XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE allbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. du3znueckue CBOMCTBa
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIUU, PEaKIMd C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKana.
OcoOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHL. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencTaBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAaJbMUTUHOBAsS, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI0uHOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpPEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yrieBoaoB. Knaccudukanms yriaeBoaoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprbo3a. dusryueckue CBONCTBA UM HaXOXJEHHE B MNpupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
Ipynn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccraHaBnmBaromye U1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. [ uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonncaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  DPU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMAPOJIN3, KAYECTBEHHAs pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUTIOJIO3bI: TUIAPOJIN3, MoiydyeHue 3GupoB 1eioio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B albJETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE PEAKLUMU Ha albIeruiibl (C THIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepUHA €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmaja C MOJIOM, PELICHHE SKCIEPUMEHTAJbHBIX 3a7a4y no TeMaMm «CrnupTsl U
denoinby, «KapdoHoBbie KUCAOTHI. CI0KHBIE YPUPDI».

A3oTcoaep:Kalue OpraHu4ecKue coelMHeHMs.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenue moJekyn, obmas gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHUE, B3aUMOJIECHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOW KHCIIOTOM.
Conu anKuIaMMOHUS.

AHWIMH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoOJieKyJsie anuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuUMeHeHue anudatuyeckux amuHOB. [lomydyeHue aHwiIMHA U3
HUTPOOCH30JIA.

AmMuHOKucI0Thl. HomeHknarypa u n3omepusi. OTAenbHbIE MPEACTABUTENN O-
AMHMHOKHCIIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJCHCAUY, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpuponHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TpPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX IPEBPAILCHUI:
pacTBopeHue O€NKOB B BOJE, J€HATypalusi OEIKOB MpPU HArpeBaHUM, LIBETHBIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKY/ISIPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYJISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Matepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noMdTHICHTepeTanat). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIH KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHoBbIN, XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUAILHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISLIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCNEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyasapHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJICHHUE
MOJIEKYJISIpHOUW  (OpMYJIbl OpPraHUYECKOrOo COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE [OJH BBIXOAA NPOIYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanms MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHH, MNPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNUEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmerka, opraHusM, OJKOcuUcTeMma, Owocdepa, wmeTabonmsMm,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN NHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: noaesHble HCKOMaeMble, TOIIIUBO.

TexHomorusi: MNUIIEBBIE MPOAYKTHl, OCHOBHI PAlMOHATBLHOTO THTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHuueckass CBSI3b. BuAbl XHMHYECKOW CBSI3U: KOBaJCHTHAs, HWOHHasi,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, W BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAYEHUE KOMIUIEKCHBIX COEAMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAXKEHUSI KOHUEHTPALUH PAcTBOPOB:



MaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHIIEHTpauus. HacbllieHHbIE U
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHCTamnoruaparsl.

Knaccuduxanys u HOMEHKIaTypa HEOPraHUUECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJEJIbHBIX MPEJACTABUTENEH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKHX peakUuil B HEOPraHUYECKON U OpraHuYecKou
XUMHM. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TernoBbie 3PheKThl XUMHUUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOpbl, BIUSIOMIME HAa TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutuyeckas aucconuaius. CuwibHbIe W Cla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJIHBIX PacTBOPOB: KHUCJIOTHas, HEWTpasbHas,
mienounas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS W BOCCTaHOBJICHWUSI.
Baxxneiiimue OKUCIUTENM W BOCCTAaHOBUTENU. MeToa 3JIeKTpoHHOTO OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHHUIA:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIIH
KPUCTAJUTMIECKUX PEIIETOK, TIPOBEJICHUE PEaKIIMii HOHHOTO OOMeHa, OIpe/IeieHre
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUSA PAZTUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOIO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUE
CBOMCTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
METAUIAMA M  HEMETaJUIaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TomnIMBHBIE JIEMEHTHI.

lamorensl. Haxoxnenue B mpupoje, COCOOBI MONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHOBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaliue



coeIMHEHUs rajoreHoB. JlabopaTopHbie U MPOMBIILICHHBIE CIIOCOOBI MOJTYUYCHUS
rajoreHoB. [I[pumMeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA MU MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHune cepbl U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpupoe, CHOcoObl MONy4YeHHs, (U3HUECKUE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHHM. A30THBIE YI00pEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMoNydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuir. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUGDUKAIWU.
dusnyeckue W XMMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yrimepona(IV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, U €r0
COEIMHEHUMH.

Kpemuuii. HaxoxaeHue B mpupojie, CIIOCOOBI TMOJy4YeHHUS, (PU3HUECKUE H
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpeMHHeBasi KUCIOTa, CUIIMKATHI.
[IpumeHeHue kpeMHHs U ero coenuHeHnil. CTeKo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor CUCTEME XUMUUYECKHUX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JI0YEeK aToMOB MeTauioB. OOrmmume
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUN psifl HanpsokeHuid MeTtawioB. OOmme  crnocoObl

MOJTy4YECHUS METaJIOB: TUAPOMETAILTYPI U, MMAPOMETAJLTYPIHsl,
anexktpometamnyprusi. Ilonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3HH.

OO6mrast xapakrtepuctuka MeTawioB I[A-rpynmsr [lepuomnyueckoit cCUCTEMBI
XUMUYECKUX J3yeMeHTOoB. Hatpuii u kanuii: mnonyyeHue, ¢QU3MUYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEUHECHUM.

O6mas xapakrepuctuka MetayioB IIA-rpynmnel Ilepuonnueckoil cuctembl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KajiblUi: TNoJiydyeHue, (QPU3NYECKUe u
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XUMHUYECKHE CBOWCTBA, IMPUMEHEHUE IMPOCThIX BEIIECTB W HX COCAUHECHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUN: TTOTyYeHue, (U3NYeCKre U XMMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHeHHil. AMQOTEepHbIE CBOHCTBa OKCHAA H
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

OuU3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuanl u
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AUXpOMATHI, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHUe Xpoma.

Ou3nyeckue M XMMHUYECKHE CBOICTBAa MapraHiia MU €ro COCIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCJIUTEIbHbIE CBOMCTBA.

du3nyYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u xeneza(Ill). [Tonyuenue u mpuMeHEHHUE Kelie3a
U €ro CIUIaBOB.

DU3nYECKUE U XMMUYECKHE CBOWCTBA MeIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

Huuk: monydyeHue, (U3MUYECKUE W XHMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCH/IA ¥ TUAPOKCHUIA LIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [Ipumenenue
LIHKA U €TO COCIMHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre o0pa3loB HEMETaIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTambl W CIUIaBbl», B3aUMOICHUCTBUE
HIEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAIUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMAaTEpUasIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPOJa
M KaTHOHBbl METAJUIOB, B3aWMOJECHCTBUE TUAPOKCHUJIOB AJTIOMUHHS WU LHHKA C
pacTBOpaMu KHCJIOT M ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecriedeHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOrO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3allui XMMUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH YHEPreTuueckoil 0€30MacHOCTH.
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XuMHUsL U 300pOBbE ueloBeKa. JlexkapcTBeHHble cpenctBa. [IpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XuMuu B pa3BUTUHA MEIULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib xumuu B
oOecreyeHuy NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuiia
0e30MacHOr0 MCIOJb30BaHMs MpenaparoB OBITOBOM XUMUU B TOBCEJIHEBHOM
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBIE MaTepHualibl (IEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMmuKa.
Marepuansl aiist 3neKTpoHuky. HanHoTexHomoruu.

PacuétHnle 3agaun.

Pacuértel: Macchl BemecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIMU, €CIU OJHO W3
BEIIIECTB MMEET MNPUMECH, MacCchl (00BEMa, KOJMYECTBA BEIECTBA) IPOJIYKTA
peaKiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BEUIECTBA B PAcTBOPE, JOJIM BbIXOJA MPOAYKTa PEAKUUUA OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsA3€dl Tpu  HU3y4YeHUH oOmed
HEOpraHnueckoil xumuu B 11 Knacce ocylIecTBIsIETCS Yepe3 UCIOJIb30BaHUE KaK
00X €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M TOHSITHM, MPUHATHIX B OTJCIBHBIX
peAMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiaccudUKaIus, NePUOIUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

@®u3nka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OdJIEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, WJICATBHBIM Tas3,
¢du3nyuecKkre BEIMUNHBI, €IMHUAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MeTaboam3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE MCKOMAEMBbIE, TOTLIUBO,

PECYPCHI.
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TexHomorus: XuMudeckas IPOMBIIIIJICHHOCTb, MCTAJUIYPrus, CTPOHUTCIbHBLIC
MaTCpUaJIbI, CEJIBbCKOXO03SIHMCTBECHHOE IMpOMU3BOACTBO, IMHIICBAA IMPOMBIIIJICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IMPOMBIIIIJICHHOCTD, IMPpOU3BOACTBO KOCMCTHYCCKHUX
mnmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaioB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIET'O OBPA3OBAHNUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MNpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIOLIME: OCO3HAHUE
OoOyJarolmUMHCSl POCCUMCKONM TPaKJaHCKOW HMACHTUYHOCTH,; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
O0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHUsS; HAIMUUE
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIiecce peaau3anui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTeIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHMS:

OCO3HAaHMS 00YYaIOUTUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBWiIaX MEKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH y4eOHBIX U TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJIHECHUU
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 OTHOIIEHHMS K MCTOPUYECKOMY M HAydyHOMY HAacJIEIUIO
OTEUYECTBEHHON XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIONEHUHM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UILIMA HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEICTBUI
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJI OE30MAaCHOTO OOpaIIeHUs C BEleCTBAaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIUEK (YHNOTpEOICHHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YyacTHE€ B PEUICHUUM NPaKTUYECKUX 3a]ay
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3ysibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHON TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3E€MIIE;

MMOHMMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;
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OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTM Y YMEHHMS AaKTHUBHO TMPOTUBOCTOATH HACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPYKAroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3AUMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W Ba)XXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUEHUH
YCIOBUM YCHEIIHOTO TPYJa U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO WiieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUs CYHUIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXAIOUIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM MO XHWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pas3iMuHbIX chepax npodhecCHOHATbHOM
NeSATEeIbHOCTH.
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METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYUYHbIE MOHATHUS, OTpPAXKAIOLIUE
LEJIOCTHOCTh HAayyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4yHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEA0BAHNE, HAOIIOAECHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYaloluXCs;
CIIOCOOHOCTb oOyuarouuxcs UCIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAIbHbIC YUCOHBIC
JEUCTBHUS B TTO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATHUBHBIMU
EHUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe AedCTBUS

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

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C MTOCTABICHHBIMHU 1IEIISIMU;

UCIIOJIb30BaTh IPHM OCBOCHUM 3HAHWUM NPUEMBI JIOTUUECKOT'O MBIIIJICHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS IS OOBSICHEHUS OTIACIBHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUHU I KJIacCU(PUKAIIMU BEIICCTB H
XUMHUYECKUX PEaKIUil;

yCTAHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HUCIOJIb3YEeMbl€ B XUMHUU CHMBOJIUYCCKHUE
(3HAKOBBIC) MOJICIH, TTPEOOPA3OBBIBATh MOJCIBHBIC MPEICTABICHUS — XUMUYECKUU
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3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpHU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSTh HAa3BAaHHBIE MOJEIBHBIC MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

(GopMynHpOBaThH LIETU U 33/1a4U UCCIIEI0BAaHUA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHON padoTe;

npuoOperaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJOB pEIICHUs TMPAKTHYECKUX 3a7ad, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMYJsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOUS,
pecypcel MHTEepHETa), aHAaIM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPHU TOUCKE U
orOope wuHPOpMaMKM, HEOOXOMWMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

NpUOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpe/CTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAayecTBE CpeACTBA Mpu padoTe C
XAMHYECKOW WH(POpMANMe: MPUMEHITh MEXMIpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU M CUMBOJIBI, (POPMYIIbI, aO0OpeBUATYpPHI, HOMEHKIIATYPY;

UCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.
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KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIEC 1eHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ JUAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPEITOKEHHUS
OTHOCUTEJIBHO BBIIIOJIHEHHS IIPEJIOKECHHON 3a1a4H;

BBICTYIIaTh C IMPE3CHTALMEN PE3YyIbTAaTOB II0O3HABATEIILHON JACATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO UIIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIIOJIHEHUN
XUMHYECKOT0 SKCHEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alun yueOHOTO NpoeKTa, U POpMyIupOBaTh BHIBOIbI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS MO3ULHAU B
X071 00CYX/IeHHUsI © 0OOMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NCHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYILIECTBIISITH CBOINO IO3HABATEJIBHYIO
NEATENbHOCTh, ONpeAessiss €€ LeJu M 3aJayd, KOHTPOJHUpPOBAaTb M IO MEPE
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJlaraéMblii  alrTOPUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBJIATh CAMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CaMOaHalau3a |
CaMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 110 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HaHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOpPa30BaHUIO 3HAHUM, BHUJIBI JIEATEILHOCTH
M0 MOJYYEHUIO HOBOT'O 3HAHWS U NPUMEHEHHIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusiX, a TAK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIAMETHBIE PE3yNbTaThl MPEACTABIEHbI IO Trojam
W3YUYECHUS.

10 KJIACC

[IpenmeTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWH OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIIEUYEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PELICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPTeTHUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3[JaHUH HOBBIX MaTEpHUAJIOB,
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HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEJIE;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0IINe MOHATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMs aTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAIbHAS
rpyIna, pajaudkan, CTPYKTypHbie GopMmynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reomMeTrpuveckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIHI,
KUCJIOPOJ- U a30TCOJIEpIKAIlMEe OPraHUYECKUE COCAMHEHHSI, MOHOMED, TMOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBpAIICHUS DHEPrUd TPH XUMHUYECKUX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
O MEXaHHW3Max XHMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUsI, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MoOJIeKysIax (MHIYKTUBHBIH U Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il poga);
(dakToNOTrNYEeCKNEe CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESATENHbHOCTH  YelOBeKa, OOMIMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTrO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TMOHSTHA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS MHPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIB30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEAaKUUAd  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;
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M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpaIuu
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJICKHOCTh HM3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTb WM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIE Ha3BaHUS MJIA OTACIIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHIICH, TONYOJ, TIIUIEPHUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTA, CTEApUHOBAs, OJICMHOBAS, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIMH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBSI3b, G- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaTh  COCTAaB, CTPOCHHE,
dbu3uYecKkue MU XMMHUYECKHME CBOWCTBA THUIMYHBIX TPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, ITUKIJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
AQJKWMHOB, apOMAaTHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TIPOCTHIX U CIOHBIX d(PUPOB, )KUPOB, HUTPOCOSTUHECHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, IH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIMNA C MCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS TIOJATBEP)KJIAaTh Ha KOHKPETHBIX TMpHUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (OG- U M-CBSA3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh HCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, MNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TIepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MePepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeTOJax IMO3HaHUS — HAOJIOACHUN, U3MEPEHUH, MOJICIUPOBAHUH, SKCIIEPUMCHTE
(peanibHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC omnepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
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CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIE 3HAHUS O OPTraHUYECKON XUMHH sl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUECKUX
BenMYuH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTb YMEHHMI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIHUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO TUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJy4YEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
33/1a4 10 PACIO3HABAaHWIO OPTaHWYECKUX BEIIECTB) C COOJIOJCHUEM IPaBHII
0e30macHOro OOpaIlleHWs ¢ BEIIECTBAMU M J1A0OPATOPHBIM O0OPYIOBAHUEM,
dbopmynupoBaTh II€db HMCCICAOBaHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUia SKOJOTHICCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSX COXPAHEHUS CBOETrO 3I0POBBS, OKPYKAIOIICH
MPUPOTHOMN Cpelibl U JOCTHKEHUS €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JECWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazarens [IK;

aHaJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHAIIPABICHHBIA TIOHCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoil mHGopmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHAJIM3UPOBATh XMMHYECKYIO0 MH(OpMAIMIO, IepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a1adeH.
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11 KVIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBICHUN MNPUPOJBI, O MECTE U 3HAYCHUH
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHU, B OOECIECUCHUH PaAllMOHAJIBLHOIO MPHUPOJIONOIL30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
W30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAsl PpEeaKIus, pacTBOp, OIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLUAIMH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOW 3 deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUIN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILCHUS SHEPTUUA MPU XUMHYECKUX PEAKIMAX, 3aKOH ITOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHH, MHPOBO33PECHUECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
MPEACTABJIEHUS] O CTPOCHHHM BENIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, IMOJYYECHHH M OE€30IMacHOM
HCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYCCKOMN
NEATCIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX  MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;
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c(hOpMUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTepHbIC MPU3HAKU TOHSITHIA,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW  XHMHUUYECKHX  pEeaKIui,
cucreMmatnueckyto HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METaJUInuecKasi, BOJOPOJHAs), THUI KPUCTALINYECKON PEmIETKH
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIAaCCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3TUIHBIM ITPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHUIO
CTEMIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU AJIA Kiaccuukanum
U3Yy4aeMbIX BEILECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPHUOJUUYECKOTO 3aKoHa Jl.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMHPOBAHHOCTh YMEHHIl: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHWYECKHMX DJIEMEHTOB II€PBOrO—YETBEPTOTIO IIEPUOJIOB
[Tepuonnueckoii CHUCTEMBI JI.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«OHEPreTUYECKUE YPOBHU», «IHEPreTHUUECKUE IMOTYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HIHEPTreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOIO OanaHca
ATUX peaklui; peakluii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
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COKpAIlEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUud  TUAPOJIU3A;  PEaKLUU
KOMILIEKCOOOpa3oBaHus (Ha MpUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );

c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX DHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUsSI CKOPOCTH XHUMHYECKOW pPEaKUUu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE PpEaKIuH,
JieXKalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUaKa,
o0IllMe Hay4yHbIE TPHUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€COO00PA3HOCTh
MPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3peHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJABI — HAOMIOJCHUE, HW3MEpPEHUEe, MOJICITUPOBaHUE,
AKCTIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCJIEIOBAHUU BEIECTB
U IS OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
PAKTUYECKOU JeSATEIILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
HNOHATUSMHU U TPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUI «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKiuy; 3HA4YEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMKU; MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMHU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeAeaEHHON MacCOBOM J10JiIe pacTBOPEHHOTO BEIIECTBA WJIM JaHO B HU30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLIECHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaYeCTBEHHOI'O0 COCTAaBa HEOPTaHMYECKUX BELIECTB, OMpPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbID HWHIUKATOPOB, H3YyYECHUE BIHSHUS
pa3iIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamis» U «Hemertamne») ¢
coOJII0IcHUEM TpaBuil 0€30MaCHOr0 OOpalleHusl ¢ BEUIECTBAMHU U Ja0OPaTOPHBIM
o0opynoBanueM, (GOpMyIUpOBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B
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paznuuHoi opMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JTIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalieHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTHYECKH I€JIE€COO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOH
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KMBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBISATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMAILIUK B PA3IMUHBIX UCTOYHHMKAX (Hay4dHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi uHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, TiepepadbaTeiBaTh €€ U UCTOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aa4eii.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
. bubnuoreka [JOK
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenvHbIE YrIIEBOAOPOILI — AJKAHBI, 5 bubnuoreka [JOK
' IUKJIOAJIKaHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 14 1 bubnuoreka [IOK
) AJIKaJIUE€HbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A €CKHE yriie e 8
POMATHHECKHE YIICROZIOPOLL! (aperiei) https:/m.edsoo.ru/d69df650
24 [IpupoaHbIE HCTOUHUKH YTJIEBOJIOPOJIOB U MX 4 bubnunoreka [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
AIOTCHIPOUSBOAHBIC YIICBOAOPOAOB https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEeHNs
3.1 Cnuptel. ®enon 11 1 bubnunoreka [JOK
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https://m.edsoo.ru/d69df650

KapOoHuIbHBIE COCTUHEHUS: alIbJICTUIBI U

3.2 ketoHbl. KapboHoBbIe KUCIOTHI. CIIOKHBIE 21 bubmmorexa [OK
https://m.edsoo.ru/d69df650
a¢upsl. XKups
3.3 YraeBoibl 9 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 bubmorera [JOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKyIIpHBIE COCTMHECHUSI 6
https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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11 KVIACC

KoimmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourtpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanuecknii 3aKoH
bubmmoreka [{OK
1.1 u [lepnoanueckas cucteMma XUMHUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemeHToB J[. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bu6moreka [IOK
1.3 X 19 1 3
VIMITFICCIHE peardit https://m.edsoo.ru/2dd57£24
Hroro no pasgeny 39
Pasznen 2. Heoprannueckasi xumusi
2.1 Hemerarnbi 31 1 3 bubmorexa LOK
https://m.edsoo.ru/2dd57f24
2.2 Merars! 23 1 2 bubamorexa HOK
https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
31 MeTtoabl 1I03HAHUS B XUMUH. XUMHA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57{24
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8

29



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC

Ne ypoka | Tema ypoka KosmyecTBo yacos

| [IpenMer u 3HaYCHHUE OPTAaHUYCCKON XUMUH, MPEACTABIICHUE O MHOTOOOPa3HH OPraHUIeCKHX |
COEIMHEHU I

) DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U BO30YXIEHHOE COCTOSsIHUS). BaneHnTHbie |
BO3MOXHOCTH aToMa yriiepoja

3 XuMHU4ecKasi CBSI3b B OPraHUYECKUX COCTMHEHUSIX. MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H, |
CrocoObI pa3pbiBa CBs3EH

4 Teopus crpoenust oprannueckux coequHennit A. M. bytneposa 1

5 Buapl nzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAs. DIEKTPOHHBIE A (HEKTHI B MOJIEKYIIax |
OPraHNYeCKUX COCTMHEHUN

6 [IpencraBnenue o knaccudukanuu u cucremarndeckas Homerkinarypa (IUPAC) opranndeckux |
BEIIECTB

7 Knaccudukanus peakiuii B opraHu4ecKOid XUMHUH 1

8 Cucremaruzanys 1 0000IIeHNEe 3HAHUN IO TEME 1

9 AJKaHBI: TOMOJIOTHYECKHM psijl, oOmas popmyrna, HOMEHKIATypa U U30MEpHsl, IEKTPOHHOE U |
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII

10 DuU3MYECKUE U XMMUYECKUE CBOMCTBA AJIKAHOB 1

11 Haxoxnenue ankanos B npupoje. CriocoObl MoTy4eHus U IPUMEHEHUE aJIKaHOB 1

12 Huknoankansl: o0mmas popmyna, HOMEHKIATypa U U30MepHUs, 0COOCHHOCTH CTPOCHUS M XUMUYECKIX |
CBOMCTB, CIIOCOOBI MOJIy4EHUS U TIPUMEHEHUE
Pemenne pacu€THbIX 3324 Ha ONpeAeTIeHIEe MOJIEKYISIPHON (OpMYIIbl OPraHUYEeCKOTO BEIECTBA 110

13 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISAIINX B €ro coctaB. CucreMaTtu3zaiivs U 0000IIeHe 1
3HAHUM 110 TEME

14 AJKEHBI: TOMOJIOTHYECKH psijl, oOm1as popmyrna, HOMEHKIIATYpa, SIEKTPOHHOE U MPOCTPAHCTBEHHOE 1
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cTpoeHue MoseKyn. CTpyKTypHas ¥ LIUC-TPaHC-U30MEPHS AJIKEHOB

15 du3nyecKkue 1 XMMHUYECKHE CBOMCTBA ankeHOB. [IpaBuno MapkoBHUKOBa 1
16 CriocoObI mosTy4eHHs ¥ IPUMEHEHNE aJIKEHOB 1
17 [Ipaktuyeckas padora Ne 1 mo teme "IlomydeHue STuiIeHa ¥ U3y4EHHE €r0 CBOHCTB" 1
18 Pemenue pacu€THBIX 3a7a9 Ha ONpPeACTICHUE MOJICKYIISIPHON (hOPMYJTBI OPraHUIECKOTO BEIIECTBA 1
19 AnkaaveHbl: cOnpshKEHHbIE, U30JUPOBAaHHBIE, KyMYIHpOBaHHbIE. OCOOEHHOCTH IEKTPOHHOIO |
CTpOEHUs
20 XHWMHYECKUE CBOMCTBA CONPSIKEHHBIX INEHOB 1
21 CriocoObl MosTyueHus: 1 IpUMEHEHHUE aJIKaIMeHOB 1
2 AJNKUHBI: TOMOJIOTHYECKUN psif, oOuias popmysa, HOMEHKIATypa, AJIEKTPOHHOE M MPOCTPAHCTBEHHOE |
CTpOEHUE MOJIEKYI, (pU3nUecKre CBOMCTBA
23 XUMHUYECKUE CBOMCTBA aJTIKUHOB 1
24 KavecTBeHHBIE peakliMy Ha TPOMHYIO CBS3b 1
25 CrocoObl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB 1
26 Pemenue 3aga4: pacy€Thl 0 YpaBHEHUIO XUMHUECKOW pEAKIIUU 1
27 CucreMmaruzanys 1 0000IIeHNEe 3HAHUN IO TEME 1
)3 ApEHBI: TOMOJIOTUYECKUH pall, 001mast popmyiia, HOMEHKIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE |
CTpOEHHUE MOJIEKYN OeH30J1a U TOJIyoa, UX (U3n4YecKue CBOMCTBA
29 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIUM 3aMEIIICHUS 1
30 XUMHYECKUE CBOMCTBA aPEHOB: PEAKINH MPUCOEINHEHUS, OKUCIICHIE TOMOJIOrOB OeH3011a 1
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB CTHPOJIA 1
32 Pemenne pacu€THbIX 33724 Ha ONpeAeTIeHIE MOJIEKYISIPHON (OPMYIIbl OPraHUYECKOTO BEIIECTBA 1
33 CriocoObl MosTyueHus: U IpUMEHEHHUE apeHOB 1
34 I'enernueckas CBsA3b MEXKIY PA3IMUHBIMU KJIACCAMH YTJIEBOAOPOIOB 1
35 PacuéTsl o ypaBHEHUSAM XUMUYECKUX peakuuid. CucremaTusaius u 0000IeHre 3HaHuil 110 Teme 1
36 [Tpupousiii ra3. [lonyTHble HeTAHBIE T'a3bl 1
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37 KaMmeHHbI# yrosb 1 MpoayKThI €ro nepepadoTKu 1
38 Hedts u cioco6s1 e€ nepepadboTku. [IpumeHeHne TPOyKTOB IiepepadboTku HeTH 1
39 I'eneTndeckas CB3b MEXKY Pa3IMYHBIMU KJIaCCaAMU YIJIEBOJOPOIOB 1
40 [NanoreHonpon3BoAHBIE YTIIEBOAOPOIOB: 3JIEKTPOHHOE CTPOEHUE; PEAKLIMU 3aMEIIEHMsI raloreHa 1
41 JleficTBHE LIEI0YEH HA TAJIOT€HIIPOM3BOIHbIE. B3anMoielicTBUE TUTajOreHalKaHoB ¢ MarHueM U |
IIUHKOM
42 Cucremaru3zanus 1 00001IeHUE 3HaHU 110 pazzeny "YrieBoaopoas!"” 1
43 Kontponsnas padota o teme "YrieBoaopoas" 1
44 [IpenenbHbIE 0THOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUM psifl, 001mas popmyra, CTpOEHUE MOJIEKY, |
M30MepHsi, HOMEHKIIATypa, Kiaccudukars, puandeckue cBONCTBa
45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX OJHOATOMHBIX CIIUPTOB 1
46 CriocoOblI MosTydeHus: 1 IpUMEHEHNE OJTHOATOMHBIX CITUPTOB 1
47 [IpocTeie auphl: HOMEHKIATYpa U U30MEPHsi, 0COOCHHOCTH (U3HYECKUX U XUMUYECKUX CBONCTB 1
48 MHOTr0aTOMHBIE CITUPTHI: ATHJICHTIIUKOIb U TIIUIEPUH, UX (U3HYECKUE U XUMHUECKHE CBOMCTBA 1
49 CriocoObl MostyueHus: 1 IpUMEHEHNE MHOTOATOMHBIX CITUPTOB 1
50 ®deHout: CTpoeHUE MOJICKYITBI, (PU3UYecKre CBOMCTBA. TOKCHUHOCTH (heHoIa 1
51 XuMHu4ecKue CBoMcTBa (heHoa 1
52 CriocoObl Mmosty4eHus ¥ mpuMeHeHue (heHona 1
53 [Ipaktrueckas padota Ne 2. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 Teme "CrupThl U peHOoITb" 1
54 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1
55 ANbJIErUIbl U KETOHBI: JIEKTPOHHOE CTPOEHUE KapOOHHUIIBHOM IPYIIbI; TOMOJIOTHUECKUE PSIIbI, |
obmas ¢popmysa, ©U30Mepusi 1 HOMEHKIATypa
56 AJbAETHIBI M KETOHBI: (PU3MUECKHE CBOMCTBA; PEAKIIUU MMPUCOCTMHCHUS 1
57 Peakiiuy okucieHus 1 Ka4eCTBEHHbIE PeaKIUK ajbJIeTU/0B U KETOHOB 1
58 CrniocoObl MosTyyeHHs albJIeTU0B U KETOHOB 1
59 O/HOOCHOBHBIE ITpeJieNIbHbIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYJ 1
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60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pU3MUecKre CBOMCTBA 1
61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1
62 OcoOeHHOCTH CBOWCTB MypaBbUHOW KUCIOTHL. MHOT000pa3ue KapOOHOBBIX KHCIOT 1
63 OCoOGeHHOCTH CBOMCTB: HETIPEACIBbHBIX U aPOMAaTUIECKUX KapOOHOBBIX, TUKapOOHOBBIX, |
THJIPOKCUKAapOOHOBBIX KHCIOT. [IpecTaBuTeny BEICIINX KapOOHOBBIX KHCIOT
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 1
65 CriocoObl nostyueHus: 1 NIpUMeHeHne KapOOHOBBIX KHCIIOT 1
66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psifl, o0m1ast popmyrna, H30MepHsi U HOMEHKIIAaTypa 1
67 duznyeckue 1 XMMHUYECKHE CBOMCTBA Y3PUPOB 1
68 Pemenne pacu€THbIX 3a7a4: 10 YpaBHEHUIO XUMUYECKON peaKkiuy, Ha ONpeesIeHuEe MOJIEKYIIpHON |
(hopMyIIBI OPraHNYECKOTO BEIIECTBA
69 [IpakTnueckas pabota Ne 3. Pemenue skcriepuMeHTaNbHbIX 3a7a4 1o TeMe "KapOoHOBbIE KHCIOTHI. |
Crnoxubie 3pupsr"
70 Kupsr: ctpoenue, Gpu3MvecKue 1 XUMHUYECKUE CBOMCTBA (THAPOIIN3) 1
71 OCOOEHHOCTH CBOWCTB JKHUPOB, COAEPKAIINUX OCTATKU HENPEAEIbHbIX )KUPHBIX KUCIOT. JKupsl B |
IpUpOJIE
7 MBbL1a Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX Motoulee AelicTBue. [IoHaTHe 0 CHHTeTUYECKHX |
Mormux cpeactax (CMC)
73 I'eneTnueckas cBsI3b YIJI€BOJIOPOJIOB U KUCIOPOACOIEPHKALUX OPIraHUYECKUX BEIIECTB 1
74 Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKIUI 1
75 Cucremarusanus 1 0000IIeHIE 3HAHUN 110 TEME 1
76 OO11ast XxapakTepUCTHUKA YIIIEBOJOB U KIacCU(pUKALMS YrIIeBOAOB (MOHO-, TU- U TOJIHACAXapU/Ibl) 1
77 MoHocaxapusl: Gpu3nuecKre CBOMCTBA U HAX0XKIEHHE B IPUPOJIE 1
78 [IpumeHeHue TIII0K03bl, €€ 3HaYEHNUE B )KU3HEAEATEIbHOCT OPraHu3Ma 1
79 Jucaxapuipl: caxaposa, MaJlbTo3a U JlakTo3a. HaxoxeHue B mpupo/ie ¥ MpUMeHEHHE JUCcaxapyIoB 1
80 [Tonucaxapuapl: CTpOEHUE MaKPOMOJIEKYJI, (pU3HUECKre U XUMUYECKHUE CBOUCTBA, TPUMEHEHHE 1
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81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

2 Pemenne pacueTHbIX 3aa4 Ha ONPEAEICHHUE JI0JIU BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUYECKU
BO3MOYHOTO

83 CucremaTu3aiys ¥ 0000IICHIE 3HAHUI TI0 pa3ery

84 KonTponsHas padorta o Teme "Kuciaopoacoaepkaniie opraHuaeckue coeTnHeHus"

25 AMuHBIL: Knaccu(uKalus, CTpoeHue MOJIeKyd, o0mas Gopmyia, H3oMepus, HOMEHKJIaTypa U
(uznueckue cBoicTBa

86 XUMHYECKUE CBOMCTBA all(paTUUECKUX AMUHOB

87 AHUIUH: CTPOCHHE aHWJINHA, 0COOEHHOCTH XUMHUYECKHX CBOWCTB aHWJIMHA

88 CriocoObl MostydeHus: ¥ NpUMeHeHne an(aTH4ecKuX aMuHOB

29 AMUHOKHUCIIOTHI: HOMEHKJIaTypa U n3omepus, puszndyeckue cBoiictsa. OTaenbHbIe MPEACTaBUTENH O
AMUHOKHCIIOT

90 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HaYeHNEe aMUHOKUCIOT. CUHTE3 U
TUAPOJIU3 MENTHIO0B

91 benku kak npupoHbIE TOJUMEPDI; CTPYKTYPBI OEITKOB

92 XUMHYECKUE CBOMCTBA OEIKOB

03 A3oTcozepikalye reTepoKiInieckue coeinaernus. HykiaenHoBble KUCIOThI: COCTaB, CTPOCHUE U
Ouosoruyeckas poiib

94 [Ipaktrueckas padota Ne 4. PereHue sKcriepuMeHTaIbHBIX 3a/1a4 10 TeMe "A30TcoaepIKaniue
OpPraHn4ecKue coeMHEeHus"

95 [IpakTuueckas paborta Ne 5. PemieHue skcriepuMeHTaNbHBIX 3a7a4 1o Teme "Pacrno3naBanue
OPraHM4YeCcKUX COCTUMHEHUN"

96 KonTponsHas pabota no Teme "A30TcoaepKalire OpraHuuecKkue CoeTuHeHus "

97 OCHOBHBbIE IOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COETUHEHUN U METObl UX CUHTE3a —
MOJMMEPHU3ALUS U TTOJMKOHACHCALIHS

98 [Mnactmaccel. YTunu3anus u nepepadoTka rmiacTuka
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99 DnacToMepsl: HaTypaJbHbIM CUHTETUYECKHE KaydyKu. Pe3nHa 1
100 Bonokna: HatypanbHbIe, HCKYCCTBEHHBIE, CHHTETHUYEeCKHE. [lomuMeps! ciennanbHOro Ha3HAYeHUS 1
101 [TpakTudeckas padorta Ne 6. PemeHue skcriepuMeHTATBHBIX 3a7a4 110 TeMe ""Pacrio3naBanme |
IJ1acTMacC ¥ BOJIOKOH"
102 O06o00uIeHrne U cuCcTeMaTH3aIHs U3YYeHHOTO MaTepraia 1o teme "BbIcCOKOMONIEKyIspHbIe |
coenuHeHus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

35




11 KVIACC

Ne ypoka | Tema ypoka KoimyecTBo yacos

1 AtomMm. CocTaB aTOMHBIX sifiep. XUMUYECKUN aneMeHT. Y30TombI 1

2 CrpoeHue 3JIeKTPOHHBIX 000JI04EK aTOMOB, KBAHTOBBIE UKCiIa 1

3 Knaccudukaius XuMuueckux 31eMeHTOB (s-, p-, d-, f-31emMeHThI) 1

4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1

5 DNeKTpOHHBIE KOH(PUTYpAITUU aTOMOB JIEMEHTOB B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUH 1

6 DNeKTPOHHBIE KOHPUTYpAITUU HOHOB. DJIEKTPOOTPUIIATEIILHOCTD 1

7 [Tepuonnueckuii 3akoH u [lepuoandeckas cucreMa xuMmudeckux aemeHToB . 1. Menaeneesa, cBsi3b |
C COBPEMEHHOU TEOpHUEH CTPOEHUST aTOMOB

g 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U i
CJIOKHBIX BEIIECTB 10 TPYIIaM U MeproIaM

9 Cucrtematusanuus 1 0000IIeHIE 3HAHUN 110 TEME 1

10 Buapl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBs3U. BomopoaHas CB3b. |
MexMoNIeKyIIpHbIE B3aUMOJAEHCTBUS

1 BasieHTHOCTD 1 BaJIEHTHBIE BO3MOHOCTH aTOMOB. CBsI3b AJIEKTPOHHON CTPYKTYPBI MOJICKYJI C UX |
T€OMETPUYECKUM CTPOSCHHUEM

12 [IpencraBneHus 0 KOMIUJIEKCHBIX COSMHEHUSX: COCTaB U HOMEHKJIaTypa 1

13 BemecTBa MOJIEKYIIPHOTO M HEMOJICKYJISIPHOTO CTPOEHUS. THIBI KPUCTAIIMYECKUX PEIIETOK U |
CBOICTBA BEIIECTB

14 [Tonsarue o aucnepcHbIX cuctemax. IIpencraBiieHre 0 KOJUIOUIHBIX PacTBOPax 1

15 HcTtrHHBIC pacTBOPHI: HACKIIICHHBIC M HEHACKIIIICHHBIE, PACTBOPUMOCTh. KprcTamioruaparsl 1

16 CrniocoObl BBIpaKE€HNUS KOHIIEHTPAILlUU pacTBOPOB 1

17 Pemrenue 3agau ¢ ucnosib30BaHMEM NMOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO BelecTBa", "MosipHas |
KOHIIEHTpauus"

18 Knaccudukarus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB 1
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19 CucremaTu3aius 1 0000IICHHE 3HAHUIA 110 TEMe 1
KonTtponsnas padora no temam "Crpoenue atoma. [leproamueckuii 3akon u [lepuonnyeckas
20 cucrema xumuueckux anemeHToB [l. V1. Menneneesa", "Ctpoenue Bemectsa. MHorooopasue 1
BelecTB"
Knaccugukamums XuMHUECKUX peakinuii B HEOPraHWIeCKOH M OPraHMIECKOW XUMUH. 3aKOH
21 COXPAHEHHUS MaCChl BELLIECTB; 3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH TP XUMUYECKUX 1
peakuusax
22 TemoBbie 3¢ dexThl XUMUYECKUX peakiuil. TepMoxuMuyeckue ypaBHEHUs 1
23 Brruncnenus mo ypaBHEHUSIM XUMHUUYECKHX PEAKIIUNA U TEPMOXUMUUYECKUM YPAaBHEHUSIM 1
24 CKOpOCTh XMMHUYECKOHN peakluy, €€ 3aBUCUMOCTD OT pa3iINuHbIX ¢akTopoB. Karanus u kaTanuzatopbl 1
25 ['omoreHHsIe ¥ reTepOreHHbIE peaKIuu 1
26 [IpakTiueckas padora Ne 1 nmo Teme "BiusiHue pa3audHbIX (PaKTOPOB HAa CKOPOCTh XUMUYECKON |
peakuun"
27 OO6patumbie 1 HEOOpATUMBIE PEaKIIU. XUMHUECKOE PAaBHOBECHE 1
)3 [TpakTrueckas padota Ne 2 o teme "BnusHre pa3nuyHbiX (PaKTOPOB Ha MOJIOKEHUE XUMHYECKOTO |
paBHOBecHs"
29 DnekrponuTrieckas aucconuanus. CuiabHbIe U cladble MIeKTPOoauThl. CTENeHb TUCCOIaIuN 1
30 Honnoe npousseaeHue Boapl. Cpeaa BOJHBIX pacTBOpoB. Bonopoanslii mokaszatens (pH) pactBopa 1
31 I'maponns coneil. Peakiuu, npoTekaronye B pacTBOPax 3JIEKTPOJIUTOB 1
32 [IpakTrueckas padota Ne 3 o Teme "XHUMHUECKHE PEAKIIUU B PACTBOPAX JICKTPOIUTOB" 1
33 OKuUCANTENEHO-BOCCTAHOBUTENBHBIEC peakini. BaskHelrie OKUCIUTENN U BOCCTAHOBUTENN 1
34 MeTto 371eKTPOHHOTO (3JIEKTOHHO-UOHHOT0) Oananca 1
35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1
36 Peurenue 3agau pa3auyHbIX TUIOB 1
37 Pemrenue 3agau pa3nuyHbIX TUIIOB 1
38 CucremaTu3anus 1 00001IeHHEe 3HaHU TI0 TeMe "XuMudeckue peakiuu' 1
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39 KouTponpHas padorta o Teme "XuMudeckue peakiuu' 1
40 ITonoxxenne Hemerannos B Ilepuoanyeckon cucreme xumudeckux aemeHTos 1. 1. Menneneesa u |
OCOOCHHOCTH CTPOCHHS WX aTOMOB. DU3HUYECKUE CBOMCTBA HEMETAIIIOB
41 AmoTponus HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaeposa) 1
42 Bonopon: nonyuenne, puznueckre 1 XAMUYECKUE CBOMCTBA. [ uipuab 1
43 l"anorensr: HaX0X/I€HUE B PUPOJIC, CITOCOOBI MOTYUYeHUs, (PU3UIECKHE U XUMUYECKHUE CBOMCTBA 1
44 l'anorenoBoopoabl. BaxHelire KucaopocoaepKanue COeIMHEHUS TaJlOr€HOB 1
45 JlaGopaTopHbI€ U TPOMBIILIEHHBIE CTIOCOOBI TOyUeHHUs rajJoreHoB. [IpuMeHeHne raJoreHoB U UxX !
COEJIMHEHU I
46 [Tpaktuueckast padota Ne 4. PermeHue sxcriepuMeHTaIBHBIX 3a71a4 o Teme "l "amorensr"” 1
47 Kucnopon: naboparopHblie U MPOMBIIITIEHHBIE CIIOCOOBI MOJTy4eHuUs, (PU3MUECKHUE U XUMUYECKHE |
cBoiicTBa. O30H. [I[puMeHeHne Kuciaopoa u 030Ha
48 OKcupl M IEPOKCHIBI 1
49 Pemenue 3a1a4 pa3auyHbIX TUTIOB 1
50 Cepa: HaxOXJIEHHUE B MPUPOJIC, CITOCOOBI MOTyYeHUs, PU3NIECKUE U XUMUIECKHUE CBOWCTBA 1
51 CepoBonopo, cyabdumbt 1
52 Kucnoponconepxkamme coenuaenns cepbl. OCOOEHHOCTH CBOHMCTB CEPHOM KHUCIOTHI 1
53 [IpakTrueckas padota Ne 5. Perenue sxcriepuMeHTanbHbIX 3a1a4 o Teme "Cepa u e€ coenquHenus" 1
54 A30T: HaX0Xk/I€HUE B IPUPO/IE, CIIOCOOBI MOJIy4eH s, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. AMMUAK, |
HUTPUJIBI
55 Kucnoponaconepxkamme coenruaenns a3ota. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI 1
56 [IpumeHeHue a30Ta v €ro coelMHEHUI. A30THbIE yI00peHus 1
57 docdop: HaxXOXKIEHHE B IPUPOJIE, COCOOBI MOTy4YeHHUs, (PU3NUecKre U XUMUYECKUE CBOMCTRA. |
®ocounsl u pochun
58 Oxcunsl hocdopa, bochopconepxkarre kucaotsl. Conu pochopHON KUCTOTHI 1
59 [Tpumenenune docdopa u ero coenunenuit. ochopHeie ynodpeHus 1
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[Ipaktuyeckas padora Ne 6. Pemenue skcriepruMeHTaIbHBIX 3a1a4 10 TeMe "A30T u ¢pocdop u ux

60 " 1
COEIMHEHUS

61 VYraepoa: HaXOXKACHUE B IPUPOJIE, ATUIOTPOITHBIE MOU(PHUKAINN; PUIUIESCKUE K XUMUIECKHE |
CBOMCTBA, IPUMEHEHNE

62 Oxkcun yraepona(Il), okeun yrinepona(IV), yronsnast kuciiota u €€ coiiu 1

63 Pemenue 3a1a4 pa3nnyHbIX TUIIOB 1

64 Kpemuuii: Haxox/1eHue B IpUpo/ie, CIIoCOOBI MOJIydeHus, (pU3nueckre 1 XMMUYECKUEe CBOMCTBA 1

65 Oxcup kpemuus(1V), kpeMHUEBast KUCIOTA, CUIIMKATHI 1

66 [Ipumenenue kpeMHus u ero coeaAuHeHnit. CTEKI0, ero NoJy4eHue, BUJIbl CTEKIIa 1

67 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 1

68 CucreMaruzamus 1 0000menue 3aannii o reme "Hemerayuier" 1

69 Kontponbras padota no teme "Hemeramisr" 1

70 AHanu3 pe3ynbTaTOB KOHTPOJIBLHOHN pabOThI, KOPPEKITUS OTITHO0K 1

71 [Tonoxxenne metanmioB B [leproandeckoit cucTeMe XUMHIECKHX 3IeMeHTOB. OCOOEHHOCTH CTPOCHUS |
AIIEKTPOHHBIX 000JI0YEK AaTOMOB METAIIJIOB

72 O6uue ¢pusznueckue cBoiicTBa MeTaioB. [IpumeHeHre MeTaioB B ObITY M TEXHUKE 1

73 CmnaBsl MetaiioB. Kopposust MeTamios 1

74 Pemenue 3a1a4 pa3auyHbIX TUTIOB 1

75 DIEKTPOXUMHUYECKUH Psijl HAPsDKeHUH MeTaiioB. OO1re crocoObl MoaydeHus METAJIJIOB 1
O6mas xapakrepuctuka MetaiioB [A-rpynmsl [leproaudeckoil CHCTEMBI XUMUYECKUX JIEMEHTOB.

76 Hatpuii u kanuii: nonydyenue, Gpu3nueckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE TPOCTHIX BEIECTB 1
U UX COEOUHEHNN
O6mas xapakrepuctuka MetamioB IIA-rpynms! [lepuoauueckoit cucTeMbl XMMUYECKUX JIEMEHTOB.

77 Marnuiil 1 KanbIuii: nodydeHue, Gu3ndeckre 1 XuMUUECKUe CBOMCTBA, IPUMEHEHHE MPOCTHIX 1
BEILECTB U UX COCUHEHUN

78 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs 1
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79 AntoMuHUH: ToTydeHue, GU3nYeckue 1 XUMHUECKUEe CBOMCTBA, IPUMEHEHNE 1

20 AmdoTepHbIe CBOMCTBA OKCHA U THIPOKCHIA ATFOMUHHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS, UX |
[IPUMEHEHHE

81 Pemenue 3a1au pa3inyHbIX TUIIOB 1

2 [IpakTtudeckas padora Ne 7. Pemenue skcriepuMeHTaNbHBIX 33124 10 TeMe "MeTauibl TJIaBHBIX |
noarpynm”

23 OO61as xapakTepucTuka MeTaioB nodounsix noarpymi (b-rpynm) [leproauueckoit cuctembl |
XMUMHUYECKUX 3JIEMEHTOB

84 ®u3nyecKue 1 XMMHUYECKHE CBOMCTBA XpOMa U €r0 COCTMHEHUN, UX IPUMEHEHUE 1

85 Baxneiimme coequnenns Maprasna. [lepManranar kanus, ero OKMCIUTEIbHbIE CBOMCTBA 1

26 DuU3NYECKUE U XUMUYECKUE CBOMCTBA JKeJle3a U ero coennHeHui. [lonyyenre u npuMeHeHue CIIJIaBOB |
xKenesa

87 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ COCTMHEHUI, UX TPUMEHEHUE 1

28 Pu3nuecKknue 1 XMMHYECKHE CBOMCTBA IMHKA U €T0 COCIMHEHNM, UX IPUMEHEHUE. |
I'mApOKCOKOMILIEKCHI IMHKA

29 [TpakTrueckast padota Ne 8. PermeHue 3xcriepuMeHTaNbHBIX 33/1a4 0 TeMe "MeTallbl MoO0YHBIX |
noarpymnn”

90 Pemenue 3a1a4 pa3anyHbIX TUTIOB 1

91 O6001eHre 1 cucTeMaTu3alys U3y4eHHOTo MaTepuaia o reme "Metabt" 1

92 KountponbHas pabora no teme "Mertasmibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOHN pabOThI, KOPPEKLIKS OMIHOOK 1

94 Ponp xumun B o0ecrieueHuN YCTOMYUBOTO pa3BUTHA yesioBedecTBa. [IoHsATHE 0 HAYyUHBIX METOIaX |
HCCIe0BaHuUs BEIIECTB

95 HayuHble NpUHLIKITBI OpraHU3alui XUMHUYECKOTO IPOU3BOJICTBA. [IpoMblIIsIeHHbIE CITOCOOBI |
MOJY4YEeHUS] BaKHEUILINX BEIIECTB

96 XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOUIEH Cpeibl U €ro MOCIEICTBUS 1
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97 XuMUs U 3J0pOBbE YEIOBEKA. JIEKaPCTBEHHBIE CPENICTBA 1
98 Xumus . Poiabs Xumun B 00ecriedeHny MUIIEBON O€30MacCHOCTH 1
99 Kocmernueckne u mapgromepHbie cpeacTBa. beitoBas xumus 1
100 XHMHS B CTPOUTENBCTBE. BaskHENIIINE CTPOUTENIBHBIE U KOHCTPYKIIMOHHBIE MATEpUaJIb 1
101 XuMus B celnbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpallbHbIE Y100peHus 1
102 CucremaTtu3zanus 1 000011eHNE 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus : 10 knacc : yrinyOonénnabsiii ypoBeHsb : yueOnuk / B.B. Epemun, H.E.
Kysemenko, B.U. Tepennn, A.A. JIpo3znos, B.B. Jlynaun, nox pen. B.B.
JIynuna. — Mocksa : [Ipocsenienune, 2023.

2. Xumus : 11 xnacc : yrinyon€nnbsiii ypoBeHs : yueOnuk / B.B. Epemun, H.E.
Kysemenko, B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun, nox pen. B.B.
Jlynuna. — M. : IIpocBemenue, 2023.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Meroaudeckoe mocodue — 0a30BBIi
ypoBeHb» - M.: JIpoda.

2. O.CTaopuensn, W.I'.OctpoymoB, «OOmass XuMusS B TecTaxX, 3ajadax,
ynpaxkHeHusx. 11 kmace» — M.: [lpoda.

3. O.CrIaopuensn, II.H.bepe3kun, A.A.YmakoBa «Xumusa 11 kiacc:
KonTtponbHbie 1 IpoBepOoUYHbIe PabOTHI K yueOHUKY». — M.: JIpoda.

4. 0O.CIabpumensu, I'.I'.JIeicoBa, A.I'BBemenckas «Xummsa 11 kiacc:
HacronpHas kaura mis yaureisi». Yacts 1 — M.: [Ipoda.

5. O.CrIaopuensn, I'.I'.JIeicoBa, A.I'BBemenckas «Xumms 11 kiacc:
HactonpHas kaura mis yaureisi». Yacts 2 — M.: [Ipoda.

6. O.C.l'abpuensn, I1.B.PemetoB, N.I'.OctpoymoBa «3amauu 1Mo XAMHH U
CIIOCOOBI UX pemeHus» - M.: «JIpodar.

7. M.A.Ps6oBa, Y.}JO.Hesckas, P.B.JIunko «Tectol mo xumuu 11 xitace», - M.:
DK3aMeH.

8. O.C.I'abpuensn, N.I'.OctpoymoB «XuUMUYECKUN IKCIIEPUMEHT B Imkoje 11
Kiacey»; - M.: lpoda.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. IlpoekTHbic 3amanns Xumus. 10 kmacc. OO0 «I"'moban-J1ad»

2. «Bcepoccmiickne mpoBepouyHbie paboTel 11 kmace, Xwumusa». OO0
«AKimace»

3. [lonrotoBka k EI'D mo xumun mist 11 xkmacca. OO0 «Dokcdopa»

4. OcHoBbl noarotoBku Kk EI'D mo xumum nns ywamwmxess 10-11 kiaccos.
UV 10O «OnmaiiH-mKoJIa TOATOTOBKY K dK3aMEHaM « Y MHas IIKOJIa

5. O6nako 3uanwmii. [logroroska k EI'D. Xumus, 11 ximacc.
000 «®U3MKOH»

6. https://m.edsoo.ru/

7. https://resh.edu.ru/
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