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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mno y4yeOHOMYy mnpeaMery «Xumus. YriayO0JaéHHbIA
ypoBenb» s 10-11 kiacca cocraBjieHAa HAa OCHOBAHUM CJIeXYHOLIMX

HOPMATHBHO-NPABOBbIX JOKYMEHTOB:

1. ®enepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHEro oOIIero
o0Opa3oBaHUs, YTBEPKICHHOTO MpHKa3oM MuHucTepcTBa 00pa3zoBanus U Hayku PO ot
17 mas 2012 1. Ne413 (¢ mociaeayommuMu H3MEHEHHUSIMHU );

2. ®enepanbHOl  00pa30BaTEIBHOW NIPOTPaMMbI  CpeaHero oOlmiero  oOpa3oBaHWs,
0100peHHOM pemieHneM  (GeAepatbHOr0 y4eO0HO-METOIUYECKOT0 OOBEIUHEHUS TI0
obmemMy oOpa3oBanuto, mpoTokon oT 14 ampenst 2023 r. Ne 1/23,yrBepkaéHHOM
npukazoM MunucrepcrBa npocsenienusi Poccuu ot 18 mast 2023 Ne 371.

3. [Tonoxenust 0 CTPyKType, MOPSAKE pa3pabOTKH U YTBEPKICHHUS pabouyux Mporpamm
MOY «llIxona Ne 1 um. agmupana A.M.Kanuaunay.

XvMHs Ha ypoBHE yIiyOnEHHOIO M3Y4YEHMsI 3aHUMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHOro ooOpaszoBanus ywamuxcsi 10-11 kmaccoB. M3ydenue mnpemmera, peanuzyemoe B
ycrnoBusx AU GepeHIupOBaHHOTO, MNPOPHIBHOTO  OOy4YeHHs, MpPU3BAHO  OOECHEYUTH
0011e00pa3oBaTeIbHYI0 U OOIIEKYIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYTO
JUIS afanTaluid MX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM JKHM3HH B COIIMYME, a TaKkXKe s
MPOJOHKEHUSI O0yUEHHS B OpraHu3alugax mpodeccuoHansHOro o0pa3oBaHusl, B KOTOPBIX XUMUS
SBIISIETCS. OTHOM U3 MPUOPUTETHBIX TUCITUILINH.

1.COOEP KAHUE OBYYEHUA
10 KJIACC

OPI'TAHNMYECKASA XUMUA

TeopeaneCKne OCHOBBI opralmqeacoﬁ XUMMUH.

[IpenMeT W 3HAYeHWE OPraHUYECKOM XHWMHH, MPEJICTaBICHHME O MHOrooO0pasuu
OpraHUYEeCKHUX COCIUHEHUM.

OJEeKTPOHHOE CTPOEHME aTroMa yIJepoJia: OCHOBHOE M BO30YXKIEHHOE COCTOSHHSL.
BanenTHbple BO3MOXKHOCTH atoma yriaepoaa. XUMUYECKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3auu aTOMHBIX opOHTanell yriaepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJECHTHOMN
cBsi3U (OOMEHHBINA U JIOHOPHO-AaKIENITOPHBIN). THIIBI MepeKpbIBaHUA aTOMHBIX OpOuTanei, 6- u
n-cBsizu. OnuHapHas, ABOMHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3el B MoOJIEKyJax
opranuveckux Beuiects. [loHsTHe 0 cBOOOAHOM panukaie, Hykieoduse u 3aeKTpodue.

Teopuss crTpoeHuss opraHuueckux coequHeHuii A.M. bytnepoBa u coBpemMeHHbIE
MIPEACTABICHHS O CTPYKTYpPE MOJIEKYJ. 3HAYEHNE TEOPUU CTPOCHUSI OPTaHUYECKUX COEIUHEHUM.
Monekynsipable ¥ CTPYKTypHble ¢opmyibl. CTpyKTypHbIe (DOpPMYINIBI pPa3TUYHBIX BHJOB:
pa3BEpHyTas, COKpaml€HHas, cKeneTHas. M3omepusa. Bunael wH3omepuu: CTPYKTypHas,
OPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(P(EeKThl B MOJNEKylIax OpPraHMYECKHX COEeIMHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA (D PEKTHI).



[IpencraBienue o KiaccuPpUKaUu opraHndeckux BemiecTB. [loHsaTHE 0 QyHKIMOHATBHOM
rpynme. 'omonorusi. 'omonoruueckue psasl. CucreMarnueckass HOMEHKIIATYpa OpPraHUYeCKuX
coenuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobOennoct u  Kiaccuukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHMsI BEIECTB U UX MPEBpAlllEHUN: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepualaMu Ha MX OCHOBE, ONbITHI 110 NPEBPAILECHUIO
OPraHMYeCKHUX BEIIECTB TNpPU HAarpeBaHuu (IJIaBieHUe, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['oMmonornyeckuii psn ankanoB, oOmas Gopmyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opOuTaneit yriepojaa, 6-cBsizb. OU3HUECKUE CBONCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA AJKAHOB: PEAKUMU 3aMEILICHUS, U30MEpPU3alluu, JIETUIPUPOBAHUS,
UUKIU3aluy, MUpOoJih3a, KpekuHra, ropeHus. [IpencraBieHre o MeXaHU3ME pEaKLMil
palUKaJIbHOTO 3aMEIICHUS.

Haxoxnaenue B IIpupoac. CriocoObl IMOJIY4YCHH U IPUMCHCHUC aJIKAHOB.

[Muknoankanel. O6mas dopmyia, HOMEHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIONEHTAaH,
IUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyUYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. ['oMonornueckuii ps ankeHoB, oOmias ¢popmya, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJKEHOB, Sp’-THOpUIU3alMsl aTOMHBIX OpOuTanein
yraepoaa, o- u nm-cBsizu. CTpyKTypHast U reoMeTpudeckas (Iuc-Tpanc-) nzomepus. Guzndeckue
CBOICTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPHUCOCIAUHEHUS, 3aMEUICHUS B O-
MOJIO’KEHUE TIPU JBOWHOW CBS3M, NOJMMEpU3aluu U OkucieHus. IIpaBuio MapkoBHUKOBa.
KauecTBennsie peakiinu Ha JBOHHYIO CBsi3b. CIIOCOOBI TTOJTYyYEHUS U IPUMEHEHHUE aJIKEHOB.

ATKaTueHBbI. Knaccudukanus aJNKaJNeHOB (conpspkEHHBIE,
W30JIUPOBaHHbBIC, KyMyauposarHvle). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHHMS M XHUMHUYECKHX
CBOMCTB CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeaunenue. [lomumepusamnusi conpsKEHHBIX
mueHoB. CriocoObI MOTyYeHHS ¥ TPUMEHEHNE aJIKaINCHOB.

AnkuHbl. ['OMOJIOTHYECKUH psAJl AIKUHOB, 00IIast popmyia, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl AJKHHOB, SP-THOpPHIM3AIUS aTOMHBIX
opOutaneit yriepona. dusmyeckre CBOWCTBA aTKHMHOB. XWUMHYECKHE CBOMCTBA: PEAKIUU
IPUCOEANHEHN, NUMEPU3allui U TPUMEpPHU3aluu, OKUCIEHHs. KUCIOTHRIE CBOMCTBA aJIKUHOB,
MMEIOUINX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakii Ha TPOilHYIO cBsi3b. CIOcOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomartudeckue yrieBo1opoasl (apeHbl). 'oMonoruueckuii ps apeHoB, od1as Gopmyia,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
®dusnyeckue CBOKMCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OCH30JIa W €ro TOMOJIOTOB: PEAKIIMH
3aMelIeHus] B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKale, PEeaKUUW MPHCOSIUHEHHUS,
OKHCJIEHHE TOMOJIOTOB OeH30a. [IpencraBnenne 00 OpUESHTUPYIOMIEM JICHCTBUU 3aMECTUTEIEH



B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOMH,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOEHHOCTHM XMMHYECKHUX CBOWCTB CTHpPOJA.
[Tonmumepuszamuss  ctupona. CrnocoObl  MOMyYeHUS U NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOJOPOOB.

[Tpupoansrii ra3. [lomytHsle HedTsHBIe Ta3bl. HedTh n e€ mpoucxoxaenue. Kamenusiii
yrojib U HPOAYKTHl ero mnepepaborku. CrnocoObl nepepaboTKu He(QTH: MEPEroHKa, KPEKUHT
(TepMHUYECKHiA, KaTaIUTHYECKUi), pudopmunr, nuposuus. [IpoaykTsl nepepaboTku HepTH, UX
IPUMEHEHHE B IIPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MCXKAY pa3IMIHbIMHU KJIaCCaMHU YTJICBOAOPOJI0B.

ONEKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu 3amelneHus
rajioreHa Ha TUIPOKCOTPYIILY, HUTPOTPYIITY, IHAHOTPYIIy, aMUHOTpymy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa Ménoud. B3aumonelicTtBue
JTUTAJIOTEHAIKAHOB C MarHueM U UUHKOM. [IoHATHE 0 MeTamioopraHMYecKHX COEIUHEHUSIX.
Hcnonp30BaHne TalOTEHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHHYECKUX BEIIECTB.

OKCIEepUMEHTAILHBIE METOJIbI W3YYEHHS BEIIECTB W WX MPEBPALICHUH: U3y4YeHHE
(¢u3NYeCKuX  CBOMCTB  YIVIEBOAOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakUuil
YTJIEBOIOPOAOB Pa3MYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
IepMaHraHata Kajus, B3aUMOJEICTBHE aleTWJIeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJa
cepebpa(l)), kauectBeHHOE OOHapy»XeHHE yriepoJa M BOJOPOJAa B OpPraHMYECKHX BEIIECTBaX,
MOJyYeHHE STHJICHA M W3YYEHHE €ro CBOWCTB, O3HAKOMIIEHHE ¢ Koiuiekiusmu «HedTts» u
«Yromb», ¢ oOpa3lamMu TUIaCTMAcC, KAay4yKOB U PE3UHBI, MOJIEIUPOBAHHE MOJEKYI
YTJIEBOJIOPOOB U TaJIOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kncnoponconepmamue OpraHn4e€CKue COCAMHECHUS.

[IpenenpHble OAHOATOMHBIE COUPTHL. CTpoeHHE MOJEKyNn (Ha MpUMEpe METaHoJla H
sTaHosa). ['oMonorudeckuit psij, odmas Gopmyia, n3oMepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
Ousnyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJICKYJIaMH  CITMPTOB. XUMHAYECKHE CBOMCTBA: p€akun 3aMCIICHHA, ACTUApATalluu,
OKHCJICHHUS, B3aMOJICHCTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMU KucioTamu. KauecTBeHHas
peaknus Ha OJHOATOMHBIC CIUPTHL. JIeficTBHE 3TaHONA M METaHOJa Ha OpPraHW3M YeIOBeKa.
CriocoObI Moy4eHHs ¥ IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[TpocTeie »¢hupsl, HOMEHKIATypa U uzomMepus. OcoOeHHOCTH (PU3MUECKUX U XUMUYECKUX
CBOWCTB.

MHoroatoMHEIE CIIMPTBI — OTHJIICHIJTIMKOJIb W TJIMOCPHUH. dusnueckrie U XUMHYECKHE
CBOMCTBA: pC€aKknun 3aMCIICHUA, BSaHMOHeﬁCTBHe C OpraHnM4eCKMMHU W HCEOPraHWYCCKHUMU
KHCJIOTaMH, KaUeCTBEHHAsl peakidsi Ha MHOTOaTOMHbIE cnupThl. [IpeacTraBienne o MexaHusMme
peakuuii HykiaeomibHOrO 3amenienus. [lefictBue Ha opranu3m denoBeka. CrocoObl MomydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CITIUPTOB.

®enoi. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHUE THIPOKCOTPYMIBI U O€H30JIBHOTO si/pa.
®dusnueckue coiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakuuu Ha (enon. TokcuuHocTh (enona. CrocoObl TMOMy4YeHUS M MpHUMEHEHHE (eHoa.
®denondopmanbaeruaHas cMoJa.



KapOoHunbpHBIE COCNMMHEHHMS — QIbJCTHUABI W KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Tpymmbl. ['OMOJIOTHYECKUE PSAIbl ANBACTHAOB M KETOHOB, o0mas ¢opmyna,
M30MepUsi M HOMEHKJarypa. PU3WUYeCcKue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu npucoeanHeHuss. OKUCICHUE abICTUJIOB,
KaueCTBEHHBIC PEakiuu Ha anbaeruibl. CrocoObl MOJyYeHHs] W NMPUMEHEHHE ajbICTHIIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHHS MOJICKYII
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiartypa. Du3nueckue CBOMCTBAa OJHOOCHOBHBIX
NpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3M MEXKIY MOJIEKYJIaMH KapOOHOBBIX
KHCJIOT. XMMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakUus 3TepU(UKALUHN, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 MPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKMX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, JUHONEH08aAs KUCAOTEL.  CrocoOsl
HOJIyYEeHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psija, oOmiast Gopmyna, u3oMepus U HOMEHKIATypa.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusndeckue U XMMHUYECKHUE CBOMCTBA XKUPOB: THIPOIU3 B KUCIOW U
me09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEISIbHBIX KUPHBIX
KucnoT. JKupel B mpupoe.

MBEI714 KaK COIH BBICIIHUX Kap60HOBBIX KHUCJIOT, UX MOIOIIICC JICHCTBHUE.

OO6mass xapaktepuctuka yrieBofoB. Krmaccudukamus yriaeBomoB (MOHO-, IU- U
noymcaxapuabl). MoHocaxapuasl: TIIIOKO3a, (PyKTO3a, TajlakTo3a, pudo3a, 1e30KCupudo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIIOKO3bl:  PEaKIMu C y4YaCTUEM CIHUPTOBBIX M ANBJIECTUIHOW TPYI, CIUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAYeHHE B IKHU3HEACSITENHbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a W JIakTo3a. BoccraHaBnuBamomue |
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npumenenue. [lomucaxapumpl: Kpaxmaj, TJIIMKOTEH M 1esuTiosio3a. CTpoeHHe MaKpOMOJIEKYJI
KpaxMmana, TJMKOTr€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYEeCTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1EUTH0N03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIEpUMEHTAJILHBIE METO/Abl M3YYEHMsI BELIECTB M MX MPEBPALIEHUIN: PACTBOPUMOCTh
pPa3IMYHBIX CHOUPTOB B BOJE, B3aWMOJECHCTBHE ITAHOJIA C HATPHUEM, OKHCIEHUE 3THIIOBOTO
CIMpTa B albJEerWJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHUCJICHHE JSTUJIIOBOIO CIIMPTa
JUXPOMATOM Kayins (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIoOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruabl (¢ rugpokcuaom quammuncepedpa(l) u runpoxkeunaom menu(Il)), peaxmus riounepuna
¢ runpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa TJI0K03bl ¢ ruapokcuaom meau(ll), B3aumozeiicTBue Kpaxmaiga ¢ HOJOM, pELIeHHE
AKCIEPUMEHTAIBbHBIX 3aj1a4 10 TemaM «Crupthl ¥ ¢peHonbl, «KapOoHoBbIe KUCI0ThI. Cl0XKHbBIE
UPBD».

A30TcoepKalue OPpraHnYecKue CoeTMHEeHHUsI.



AMHHBI — OpraHWYecKWe TMpPOW3BOAHBIE amMmuaka. Kiaccudukamuss aMHHOB:
amudaTuyecKkue U apoMaTHYECKUE; MePBUYHbBIC, BTOPUUYHBIC U TpeTudHble. CTPOSHUE MOJCKYII,
obmas ¢opmMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
amudaTuuecKuX aMUHOB: OCHOBHBIC CBOWCTBA, aIKMIUPOBAHWE, B3aMMOICHCTBHE TEPBHYHBIX
aMUHOB C a30THCTOM KHcJIOoTOM. CONMr aIKMIaMMOHUS.

AHWINH — NIpeJICTaBUTENb AMUHOB apoMaTHueckoro paga. CtpoeHue aHuiauHa. B3aumHoe
BJIMSIHAE TPYIII aTOMOB B MOJeKyje aHwinHa. OCcOOEHHOCTH XMMHYECKHX CBOWCTB aHMJIMHA.
KayecTBenHnble peakuuu Ha aHuiaMH. CrocoObl MONy4eHUs U NpPUMEHEHHE aln(aTHUeCKuX
amMuHOB. [losryueHne aHmIMHA U3 HUTPOOEH301a.

AmuHokuciorel. Howmenknatypa u  u3zomepus. OrthenbHble IPEICTAaBUTENH  O-
AMHHOKHUCIIOT: TJIMLUH, anaHuH. du3nyeckue CBOMCTBa aMMHOKUCIIOT. XMMHUYECKHE CBOMCTBa
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHHU, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue MENTUAHON CBsi3u. buonorudeckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOJIU3
HENTHI0B.

benku kak npupoassie nonumepsl. IlepBuuHas, BTOpUYHAsh M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JE€HATypalus, KaUeCTBEHHbIE pEaKklUU Ha
OemnKu.

OKCIEPUMEHTAIbHbIC METOJIbl M3YYEHHUS BELIECTB W HX MPEBpAlICHUN: paCTBOPEHUE
OeJIKOB B BOJIE, JICHATYpallsl OCJIKOB MPU HArpeBaHUU, LIBETHBIC PEAKIIMU Ha OCJIKHU, perIeHUe
AKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOJEp Kalllue OPraHUYEeCKHE COCAUHECHUS» U
«Pacro3HaBaHue OpraHM4eCKuX COETUHEHUINY.

BBICOKOMOJICKy.TIﬂprIe COCIMHCHHUA.

OCHOBHBIE TOHATHS XMUMHH BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMED, IMOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AINU, CPeAHsss MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — TIOJIMMEPHU3ALIUS U MIOJTUKOHAECHCALUS.

[TomumepHbie MaTEpUAIBL. [Tnactmaccel (ToNMATUIIEH, HOJIUIIPOIUIIEH,
MOJIMBUHUIXJIOPHI, MOJINCTUPOT, MOJIMMETUIIMETAaKpuIIar, MOJINKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tuinu3anus 1 nepepaboTka MiacTHKa.

OnacToMepbl:  HATypajJbHBIH  KaydyK, CHHTETMYECKHE Kayuyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HatypanbHble (XJOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TomuMepsl cCHieIMaIbHOTO Ha3HaYeHUS (Te(IIOH, KeBIIap, SJICKTPOIPOBOISIINE MOJIUMEPHI,
OuopasiaraeMbie TOITUMEPHI).

SKCHGDI/IMeHTaHBHBIe METOJAbI M3YYCHUSA BCIICCTB M HX HDGBD&HIGHI/IﬁZ O3HAaKOMJICHUE C
06pa3uaMH MNpUpPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YyKOB, pPCHICHUC
OKCIICPUMCEHTAJIBHBIX 3a/1a4 110 TEME «Pacno3naBaHme miIacTMacce U BOJIOKOH.

PacuérHble 3a1a4n.




Haxoxnenne MosexynspHoi (GOpMyIIbl OpPraHM4eCKOro COSAMHEHHSI 0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJISIPHOH (OpMyJbl OpraHUYECcKOro
coequHEHUsT MO Macce (00bEMY) MPOAYKTOB CropaHus, MO KOJIMYECTBY BelecTBa (Macce,
00BEMY) IPOJYKTOB PEAKLIUHU H/UIIN UCXOJHBIX BELIECTB, yCTAHOBICHUE CTPYKTYPHOH (hOPMYIIBI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WJIM CIIOCOOOB MOJIy4YeHUS,
OIIpE/IECNICHUE JI0JIM BBIXO/A MIPOIYKTa PEAKLIUU OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanuzanus MeXIpenMETHBIX CBSI3eH IpU M3yYEeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT O LIUKJIA.

OOmMe ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SBJICHWE, HAy4YHBIH (akT, THIIOTe3a, TEOpHs,
3aKOH, aHaIM3, CHHTE3, KIAacCHU(pUKAIWs, HAOIIOJECHUE, HM3MEPEHUE, SKCIICPUMEHT, MOJCIb,
MOJICIIMPOBAHUE.

®dusmka: martepusi, aToOM, O3JIEKTPOH, IPOTOH, HEUTPOH, MOJCKYyJa, SHEPreTHYCCKUN
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEUIECTBA, (PU3NYCCKUEC BEITHYUHBI,
€IMHUIIBI K3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHus3M, 3KOCHCTeMa, Ouocdepa, MeTaboJIM3M, HACIIECICTBEHHOCTD,
aBTOTPOHBIA W TeTEPOTPOHBIA TUI MHUTaHUsA, OpokeHWe, (POTOCHHTE3, IbIXaHHWE, OCIKH,
YTJIEBOJIbI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOTINBO.

TexHomorus: MUIICBBIC MPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMUTAHUA, MOIOIIUE CPCACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBLIAS N HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sjiep. XUMHUeckuid anemeHT. M3otonsl. CTpoeHHe 3JIeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTMYeCKHe YPOBHM M TOIAYPOBHU. ATOMHBIE
opbutanu. Knaccuduxanus XuMUYecKUX 3JIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AJIEKTPOHOB 10 AaTOMHBIM OpOUTANAM. DJIEKTPOHHBIE KOH(PUTYpallMM AaTOMOB 3JIEMEHTOB
NEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, JIIEKTPOHHbBIE
KOH(UTypaIyi HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit  3akoH u  Ilepuommueckas cucTeMa XMMHYECKHMX  DJIEMEHTOB
J.W. MenpneneeBa. CBsi3b NEpUOANYECKOrO 3aKkoHa M Ilepmoamyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU TPOCTBHIX M CIOXKHBIX BEIIECTB IO TpyMIaM H
nepuoaaM. 3HaueHue neproandeckoro 3akona /.M. Menneneesa.

XuMHuUecKasi CBsi3b. BHIBI XUMHUYECKOW CBSI3U: KOBAJCHTHAs, MOHHAs, METAJUTMYECKasl.
MexaHu3MBbI o0Opa3oBaHUs KOBQJICHTHOM CBSI3U: 0OMEHHBII



U JOHOPHO-aKUENTOPHBIA. ODHEpruss W JuiMHA CBs3H. [loJIpHOCTH, HANMpPaBICHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpaTHble cBs3u. BomoponHas cBA3b. MeXMOIEKYISIpHbIE
B3aUMO/ICHCTBUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JEKTPOHHOH CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHYECKUM CTpPOCHHEM (Ha TMpUMEpe COSAMHEHHI 3JEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHne o0 KOMIUIEKCHBIX —coeAuHeHHsX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coefauHeHuid. lloHatue o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSPHOIO CTpPOEHUs. THIBl KPUCTAIIIMYECKHUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsatue o pucnepcHeIX cuctemax. McruHuable pacTBopsl. [IpencraBieHrne 0 KOJIIOUIHBIX
pactBopax. CrocoObl BBIpaKCHHs KOHLIEHTPALMH PAcTBOPOB: MAaccoBas [0S BEILecTBA B
pacTBOpe, MOJISIpHAas ~ KOHUEHTpauus. HacellleHHble YW HEHACBILIEHHBIE  PaCcTBOPHI,
pactBopuMOCTh. Kpucramtoruaparsl.

Knaccudukamuss 1 HOMEHKJIAaTypa HEOPraHMYECKUX BELIECTB. 1pHBHANBHBIC HAa3BaHUS
OTJIEJIbHBIX NIPEACTaBUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukarus XuMUYeCKAX peakiiuii B HEOPraHMYECKON U OPraHNIeCKON XUMHUH. 3aKOH
COXPAaHEHHs MACChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHUS 3HEPIMM NPU XUMHYECKHX
peakuusax. TernoBble 3QPEKThl XUMHUUECKUX peakiuid. TepMOXUMHUYECKUE YpaBHEHHUSI.

CKopocTh XMMHUECKOHN peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (akTopoB. ['OMOreHHbIE
Y TeTEepPOreHHble peakunu. Katanus u KaTaanu3aTopsl.

OOpatumble ¥ HeoOpaTUMBIE  peaklud. XuMudeckoe paBHOBecHue. KoHcranTa
XUMHUYCCKOT O paBHOBGCI/IfL CDaKTOPBI, BIINAKOIINEC HaA II0JOXKCHUC XHUMHWUYCCKOI'O paBHOBSCI/ISII
TEMIIepaTypa, [AaBJICHHE W KOHUEHTPAIlMM BEIIECTB, Yy4YaCTBYIOIIMX B peakuuu. [IpuHuun
JIe Illatenne.

OnextponuTtnyeckass juccoruanus. CunbHble W crnabble  30eKTposuThl.  CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IIejo4yHas. BomopoaHslii
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMeHa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIHHBIC pCaKknuu. Creneup okuciacHHsA. OKHCIUTEIb U
BOCCTaHOBHUTCIIb. HpOHeCCBI OKHCIICHHS M BOCCTAaHOBJICHUS. BakHeHWIIne OKUCIUTCIN U
BOCCTaHOBUTEIU. MeTon SJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pPacTBOPOB U pacCIIaBOB BEUICCTB.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHUs] BEHIECTB M WX MPEBPANICHUM: pa3IOKeHHE
NEepOKCHUJa BOJOpOJa B MPUCYTCTBUM KaTaIW3aTOpa, MOJEIU KPUCTAJUIMUECKUX PEIIETOK,
MPOBEJCHNE peakuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pacTBOPOB C TMOMOIIbIO
WHANKATOPOB, U3yUEHUE BIUSHUS Pa3INUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH pEeaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumusi.



[Tonoxenne HemerauioB B Ilepuoguyeckoil cucTeEME XMMHYECKUX  3JIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aTomMoB. Du3nueckue CBOMCTBAa HEMETAJUIOB.
AJoTponusi HEeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

Bomopon. Ilonydyenue, ¢puzndeckue U XMMHUUYECKHE CBOMCTBA: PEaKIMU C METAUIaMHU U
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ mapuabl. TOIIIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHwne B MpHUPOJAE, CIIOCOOBI MOTYYCHHS, GU3NUYECKUE U XUMHYCCKHE
cBoiicTBa. ['amoreHoBoOpOAbl. BakHele KUCIOpoACOoaepKaIue COSAMHEHUS TalOTCHOB.
JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHSI TalOreHOB. [I[pMEeHEeHHE TaIOTeHOB U
UX COCOUHEHUN.

Kucnopon, o30H. JIabopaTOopHble M NPOMBIIIIEHHBIE CIIOCOOBI MOTY4EHHs KHUCIOpPOJa.
dusnueckue M XUMHUYECKHE CBOWCTBA M IPUMEHEHUE Kuciopona u o3oHa. Okcuiel u
HEPOKCH/IBI.

Cepa. HaxoxaeHue B MpHUpPOAE, CIOCOOBI IMOJyYCHHUS, (DU3MYECKHE W XUMHUYCCKHC
cBoiictBa. CepoBogopon, cynbdunbl. Oxcun cepbi(1V), oxcua cepoi(VI). Cepuucras u cepHas
KHCIOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEepHOM KHCIOTHL. [lpuMeHeHue cepel U eé
COEIMHEHUI.

Aszor. HaxoxkaeHue B MpUPOJAE, CIOCOOBI TONydeHHs, (PHU3MYECKHE W XUMHUYCCKHE
CBOICTBA. AMMI/IaK, HUTPUBI. OKCI/I[IBI asora. A30THCTasd W a30THAAd KHUCJIOTHI M HX COJIH.
OCOOCHHOCTH CBOMCTB a30THOHM KHUCIOTHL. [IprMeHeHHe a30Ta M ero COCAMHCHUN. A30THBIC
yI00peHusl.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MOMydeHHUs, (PU3NYECKHEe U XUMHUYECKHE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJHU.
[Tpumenenue pochopa u ero coeaunennit. @ochopHbie yA0OpeHHUS.

VYraepon, HaxoXAeHHWE B HOpUpoje. AJUIOTpOnHbIe Mogudukaruu. Dusnueckue Hu
XMMHUYECKHE CBOWMCTBAa NPOCTBIX BelIeCTB, oOpa3oBaHHbIX yrieponoMm. Oxcupn yraepopa(ll),
OKCHU [ yraepoaa(IV), yrojabHas KUCIIOTa 5 eé COJIU. AKTUBHUPOBAHHBII
yroisb, aacopouus. @ysiepensl, rpadeH, yriaepoaHble HaHOTPYOku. IIpumeHeHHMe HpPOCTHIX
BEIIIECTB, 00Pa30BAHHBIX YIJIEPOJIOM, U €TO COSMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, cnocoObl MOMydeHus, (GU3NYecKrue M XUMUYECKHe
cBoiictBa. Okcun kpemHus(I1V), kpeMHueBas KMCIOTa, CUIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKIO0, €ro MoIy4eHHe, BUIbI CTEKIIA.

[Tonoxenne metaminoB B [lepuoandeckoil cucteMe XuMUYECKHUX d1eMeHTOB. OCOOCHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTalioB. O0mue pu3ndecKkue CBONCTBAa METAJLIOB.
[IpumeHneHne MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psijl HAMPsDKeHUH MeTaimoB. O01ue criocoObl TOTyYeHUST METAIIOB:
TUAPOMETAJUTYPrusl, MUPOMETAILTYPIHUs, dJIEKTpoMeTanyprus. [IoHsTie 0 KOppo3un METaIoB.
CniocoOblI 3aIIUThI OT KOPPO3HH.

OOmas xapakrepuctuka metawioB IA-rpynmnsl [lepuonudeckoil cucTeMbl XUMHYECKUX
anemMeHTOB. Hatpuii u xanuii: moiaydeHnue, puU3ndecKnue U XUMHUYECKHE CBOMCTBA, MPUMEHECHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.



O6mas xapakrepuctuka mMetawioB IIA-rpynmer [lepuogudeckoil cucTeMbl XUMHUYECKHX
DIIEMEHTOB. Maruuii W KaJblMid: MOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOICTBa,
MPUMEHEHHE TPOCTHIX BEIIECTB U X coenuHeHul. JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AnOMUHUH: Tony4yeHue, (pusnueckrue U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHCHHUU. AMQOTEpHBIC CBOWCTBA OKCHAAa W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mas xapakrepuctuka MeTawioB nodouynsix noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

dusnueckue U XMMUYECKHE CBOWCTBA XpoMa U ero coequHeHUH. OKCHIbl U TUAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TonyyeHue 1 IpUMEHEHUE XPOMA.

dusnueckue M XHMMHUYECKHE CBOMCTBA MapraHila M €ro coeauHeHui. Baxueimue
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKUCIIUTENIbHbIE CBOWCTBA.

Ouznyeckue U XMMHUECKHUE CBOMCTBA kKele3a U ero coenuHeHuil. OKCUIbl, THIPOKCHIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHE Keje3a U ero CIJIaBoB.

duznvecknue 1 XUMAYECKUE CBOMCTBA MEIU U €€ coeMHeHUH. [lomydyeHrne u mpuMeHeHne
MeOu U €€ COeTUHEHUN.

[{uuk: monydenue, GU3NUECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpPHBIE CBOMCTBA OKCHIA
Y TUAPOKCHJIa IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IMHKa U €r0 COEqUHEHUN.

OKcliepUMEeHTAIbHbIE METO/1bl H3YUYEHUS BEIIECTB U UX NPEBPALICHUN: U3yYeHUe 00pa31oB
HEMETAJIOB, TOpeHue cepel, ¢ocdopa, xKeineza, MarHus B KUCIOPOAE, U3YUEHHE KOJIEKLUU
«Mertaibl U CIUIaBbD), B3aUMOJEHCTBUE IEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAUIOB C BOAOH
(BO3MOYHO HCITIOJIb30BAHKE BUIEOMATEPHUAJIOB), B3aUMOICICTBHE LIMHKA U XKeJle3a C PACTBOPAMHU
KHCJIOT U ILIEJIOYEH, KaUECTBEHHBIE PEAKLIMM HAa HEOPTaHWYECKHE aHUOHBI, KATHOH BOJOPOJAA U
KaTHOHBI METAJIJIOB, B3aUMOJIENCTBUE THIPOKCHU/IOB ATFOMUHUS U IIUHKA C PACTBOPAMU KUCJIOT U
LIEJIOUEH, PEIICHUE DOKCIEPUMEHTANBHBIX 3anad 1o teMaM «['amorene», «Cepa u eé
COeIMHEHU», «A30T U pochop U uX coeAMHEHU», « MeTallsIbl TJIaBHBIX MOATPYII», «MeTanmis
NOOOYHBIX MOATPYTIID.

XuUMHUA U KU3HbD.

Ponp xumun B oGecrieueHnn yCTOMYMBOTO pa3BUTHUS yeioBeuecTBa. [loHATHE 0 HAay4HBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAyyHOro uccienoBaHuss. HayuHble npuHIUIBI
OpraHMu3ali XUMUYECKOro Mpou3BoACTBa. [IpoMbllieHHbIE CITOCOOBI MOJyUYEeHUs Ba)KHEHIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMaKa, CEPHOU KUCIIOTHI, MeTaHoa). [IpoMbluieHHbIE
Croco0bl MOMY4YEHUSI METAIJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolleld cpenbl U
ero nocneacTBus. Poib xuMuu B oOecrieueHuu SHepreTHIeckoil 0€30macHOCTH.

XuMHsg W 30poBbe ueloBeKa. JlekapcTBeHHBIe cpencTBa. llpaBuia uCHOIB30BaHUs
JIEKapCTBEHHBIX IpenapaToB. Pojb XUMHUM B Pa3BUTUN METUIMHBI.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBEIE 100aBKU. POJIb XUMHHU B 00ecCIIeYeHNN
[THIIEBON OE30IMaCHOCTH.



Kocmernueckne u mapdromepHsie cpeacTBa. beitoBas xumus. [lpaBuna OGe3omacHOTro
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN YKH3HHU.

XuMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).
XuMHs B CEIbCKOM X03siicTBe. Opranndeckrue 1 MUHEpaIbHbIe y100peHHUS.

COBpeMeHHBIe KOHCTPYKHOHMOHHBIC MaT€puajibl, KpaCKH, CTCKJIO, KEpaMHKa. MaTCpI/IaJ'II)I
IJId 3JICKTPOHUKH. HanoTexHomoruu.

PacuérHble 3a1a4u.

Pacuérpl: Macchl BemecTBa WM 00bEMa ra3oB IO HU3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, MacChl (00bEMa, KOIMUECTBA
BELIECTBA) IMPOJYKTOB PEAKIUH, €CIU OJHO U3 BELIECTB HMMEET IpPHUMECH, Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOYKTa peakuuu,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOPA C OMPEACIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEILECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIIEHTPAallUU BEIIECTBAa B PacTBOpE, JOJU BBIXOJa
IPOJYKTa peakuu OT TEOPETUUECKHU BO3ZMOXKHOTO.

MeXInpeaMETHBIC CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H NP M3y4EeHUU OOLIEH U HEOPraHMYECKOW XMMHUU B
11 xnacce ocyliecTBIs€TCS Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NOHSTHH,
TaK U MOHATUHN, IPUHSTHIX B OT/AEIbHBIX IPEAMETaX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBICHHE, HAyYHBIM (hakT, TUMOTE3a, TEOpus,
3aKOH, aHaliu3, CHUHTEe3, KiIaccuukanus, TEPUOJUYHOCTh, HAONIOACHUE, HW3MEPEHHE,
HKCIIEPUMEHT, MOJEIIb, MOJAECIUPOBAHHUE.

®usuka: marepus, MUKPOMHpP, MAKPOMHUpP, aTOM, JJEKTPOH, NPOTOH, HEWTPOH, HOH,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSTHHME BEIIECTBA, WJACANbHBIA Ta3, (U3NUYECKUE BEIIMYUHBI, €IUHUIIBI
U3MEPEHUsI, CKOPOCTh, DHEPTHUS, MaCCa.

buonorus: KJICTK4, OpraHu3M, 3SKOCHUCTEMA, 6H00¢)epa, MeTa60JlI/I3M, Makpo- H
MHKPOI3JICMCHTHI, 6CJ'IKI/I, JKHUPBI, YIJIEBOAbI, HYKJICUHOBBIC KHUCIIOTHI, (bepMeHTBI, T'OPMOHEI,
KpYTOBOPOT BCIICCTB U ITOTOK SHCPIrUH B SKOCUCTCMAX.

Feorpa(bwl: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC HCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

Texmosorus: XuMHUUecKas MNPOMBINIJICHHOCTE, METAJINIYPIrHsd, CTPOUTCIBHBIC MaTCpHAJIbI,
CEIbCKOXO031ICTBEHHOE OpOU3BOACTBO, MUIICBAsA IMPOMBINIICHHOCTD, (bapMaL[eBTI/I‘-ICCKaH
IMPOMBIIIJICHHOCTD, IMPOU3BOJCTBO KOCMETHUYCCKUX npenaparTos, IMPONU3BOJACTBO

KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIJICHHOCTb, HAHOTCXHOJIOTUH.

21INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
YIJYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI



B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS IpeaMeTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCSH POCCUNHCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHI0; TOTOBHOCTb M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMHU W HOPMaMH TOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTUYECKON KYyJIbTYpBhl; CIOCOOHOCTh CTaBUTh LIEJIN U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC Pe3yIbTATHl OCBOCHUS MpeAMeTa «XHUMHs» OTPaXarT cHOpPMHPOBAHHOCTH
OIIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH 00YYaIONIMXCS B MPOIIECCE pealn3aluu
00pa3oBaTebHON e TEIHHOCTH.

JlugHOCTHBIE PE3yJIbTATHl OCBOCHMS MpeaMeTa «XUMHUsS» OTpaxarT cHOpMUPOBAHHOCTD
OIIBITA TMO3HABATEILHON U MPAKTUYECKOM JCATEIBHOCTH O0YYAIONIUXCS B MPOIIECCE Pean3aiuu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSAKY;

NpeaACTaBJICHHUA O COLOUAJIBHBIX HOpMax M IIpaBHJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTH NP CO3JaHHUN y‘I€6HI>IX IIPOCKTOB,
peHICHUN y‘le6HI>IX 1 TO3HABATCJIBHBIX 3aa4, BBIIIOJIHCHUN XUMHUYCCKUX DKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMATH U MNPUHHUMATh MOTHUBBI, HAMCPCHH, JIOTUKY U apT'YMCHTBI APYTUX
IIpU aHaJIU3€ Pa3JIMYHbIX BUAOB y‘~IG6HOfI JACATCIIBHOCTH,

2) MNATPUOTHIECCKOI'O BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAy4YHOMY HACIEIUIO OTEYECTBEHHOM
XHMHH,

YBaXXCHUA K HIPOLHECCY TBOPUYECTBA B obOnactu TCOpHUHU H MPAKTUYCCKOTO IMPUITOKCHUA
XUMHHU, OCO3HAHUA TOIO, YTO HJAHHBIC HAYKU C€CTb PE3YJIbTAaT JJIIHUTCIbHBIX H3.6J'IIOIICHI/II\/'I,

KPOMOTIMUBBIX OKCIECPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘—IéHI)IX H IMTPAKTUKOB;

HHTEpECa W I1IO3HABATCJIBbHBIX MOTHBOB B TIIOJYUCHHUHM W TMOCICAYIOHNIEM aHaJINU3C
I/IH(I)OpMaI_II/II/I 0 MCPCAOBLIX JOCTUIKCHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO TTOBEICHHSI;

CIIOCOOHOCTH OLICHMUBATH CUTyalluH, CBA3AHHBIC C XUMUYCCKNMU ABJICHUAMU, U IPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEIECHUE U IIOCTYNKM CBOMX TOBAPHUIIEH € MO3ULUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHUS NOCIEACTBUI MOCTYIIKOB;



4) popMupoBaHus KYJbTYPbI 310POBbS:

IIOHUMAaHUuA I_[CHHOCTef/'I 300POBOIO0 H 0e30IacHoro o6pa3a KHN3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/ISI/IT-ICCKOMy U ICUXUYCCKOMY 3J0POBBIO;

coOnrofeHus MpaBui 0e30MacHOro OOpalieHHus ¢ BEHIECTBAMH B OBITY, TOBCEIHEBHOM
KU3HH, B TPYIOBOU JCATEIBHOCTH;

MNOHUMAaHHA NCHHOCTHU IpaBUJl HHAUBHUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30IacHoro
IMMOBEACHMS B CUTyallUAX, YT'POKAOIINUX 310POBbIO U JKU3HU J'IIOI[@?I;

OCO3HAHMsI IOCJIEACTBUN M HENPHITUS BPEIHBIX NPUBBIYEK (YHOTpEOIEHUs aJIKOIoJis,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya0BOIro BOCIUTAHMS:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIENOBATEIbCKOM JeSTEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOHN U APYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU IPAKTHUYCCKHUX 3aJdad COHI/IaJIbHOfI
HaIIpaBJICHHOCTHU (B paMKax CBOCIO KJjiacca, IJ_IKOJ'ILI);

MHTEpeca K MPaKTHYECKOMY HM3y4YeHUIO Mpodeccuil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)KEHUs K TPYLY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBUIYAIbHOM TpaeKkTOpUH 0OOpa30BaHMUS,
Oynyuei npodeccun U peaan3anuu cCOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

HKOJIOTHYECKU I1€JIeCO00PA3HOr0 OTHOUIEHUSI K MPHUPOJIE KaK UCTOYHUKY CYIIECTBOBaHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa YKOJOTHUECKHUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKHUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATIBHOM CPEIbl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HUCITIOJIB30BaHUA JIOCTI/DKGHI/Iﬁ XUMHHU OJid pCUHICHUA BOIIPOCOB
panrOHAJIBHOT'O MPpUPOAOIIOJIb30BAHN A,

AKTHUBHOTO HENPHATHS JCUCTBUM, NPHHOCAIINX BPEA OKpYKAroUIEd NPUPOIHOU cpene,
YMEHHUSI POTHO3UPOBATh HEOIAronpUsATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HAJIMYHS PAa3BUTOTO DKOJOTMYECKOTO MBIIUICHHS, JKOJOTHYECKOW KYIbTYphI, OIbITA
NeSITeIbHOCTH  9KOJIOTUYECKOM  HalpaBlIEHHOCTH, YMEHHMsS PYKOBOJCTBOBAThCS MMM B
MI03HABATEIbHON, KOMMYHHKATUBHON M COLMAILHOM NMPAKTHUKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00OLIECTBEHHOMN IIPAKTHUKH;

NOHUMaHMA CHeUU(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poinud B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTABICHUs 00 OKpY’KaIoIeM
MHpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLIeHUH IPOoOIeM COXPAHEHUS IPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, B PELIEHUH IN100aIbHBIX IPOOIEM YCTOHUMBOrO pa3BUTHS YEJIOBEUECTBA — CHIPEBOH,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHIIMHBL,
00eCreyeHn! yCIOBHUH YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

CCTGCTBGHHO-HaquOﬁ I'PaMOTHOCTH: IIOHMMaHHUA CYHIHOCTH MCTOJOB IIO3HAHUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH HCIIOJIE30BATh MMOJIy4yacMbIC 3HAHUA IJIA
aHanu3a U OOBICHEHUS SBJICHHUH OKPYXXAromEero Mupa v IIPOHUCXOIAIIUX B HEM HSMGHGHHﬁ,
YMCHUA OCJIATh 000CHOBaAHHBIC 3aKJIIOYCHHS Ha OCHOBE Hay4YHBbIX q)aKTOB 1 UMCIOIIMXCA JaHHBIX
C LICJIBIO ITOJTYYCHH S JOCTOBCPHLBIX BBIBOJAOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IJI1 pCIICHUA HpO6J’I€M
B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

HHTEpECCA K IMTO3HAHMIO, HCCIIeIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CamMo00pa3oBaHHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHWUH TI0O XHUMHH B COOTBETCTBHUH C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3MyHbIX cdepax mpodeccHoHaTbHON
JeSITEIbHOCTH.

METAIPEAMETHBIE PE3YJIbTATbHI

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHUS MPOrpaMMBbI 10 XHMHUU Ha YPOBHE CPETHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HaYUMbIe I (OPMHUPOBAHUS MHPOBO33PEHUSI OOYYAIOIIUXCS MEXIUCHMITINHAPHBIE
(MexmpenMeTHbIe) 0OIeHayYHbIe TOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U creruuKy METOJI0B IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, CCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

yHUBEpcaJbHble  ydeOHble  JeiicTBUS  (IO3HABaTelIbHblE,  KOMMYHHUKAaTHBHBIE,
perynaTuBHbIe), oOecneunBatoniyie  GOopMUpPOBaHHE  (QYHKIMOHAIBHOM  TIPaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00yUaroIInxcs;

CHOCOOHOCTh ~ OOyYaroIMXcs  MCIONB30BaThb  OCBOGHHBIE  MEKIUCHMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJlbHble Yy4eOHbIE [EHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.



MCTaHpCHMGTHBIG PE3yJIbTaTbl OTpAXAOT OBJIAJICHUC YHUBCPCAIIbHBIMU yqe6HBIMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA IIefICTBHSIMI/I.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOATENBHO (POPMYIMPOBaTh U aKTyalIM3UpOBaTh IMPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaAC/IATh LCIIU ACATCIBbHOCTHU, 3aAdaBasd IHIapaMETpbl W KPUTCPUU HUX JOCTUIKCHMHA,
COOTHOCHUTD pE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMU LCIISIMU;

HCIIOJIb30BaTh IIPU OCBOCHUHU 3HaHWUHI HpI/IéMLI JJOT'MYCCKOI'0 MBINUICHHA: BBIACIATH
XAapaKTCPHBIC IIPHU3HAKU MOHATHUH U YCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJIb30BaTb
COOTBCTCTBYIOIINEC ITOHATHUA JIA 00BICHEHUS OTACJIbHBIX (I)aKTOB u HBHGHHﬁ;

BLI6I/IpaTb OCHOBAHHA U KPUTCPHUH TJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMbIMU SABJICHUAMMU,

CTPOUTh JIOTMUECKHUE pacCyXIeHUs (MHIAYKTUBHbIC, JACIyKTUBHBIE, I10 aHAJIOTUN),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIMPOBATH
BBIBOJIbI U 3AKJIFOUECHUS;

IPUMEHSTh B IpoOliecce MO3HAHMSI UCIIOJIb3YEMble B XUMUU CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNH, TPeoOpa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XumMuueckass (opMyna, YypaBHEHHME XMMHMUYECKON peakuud — TpU pelIeHud Y4eOHbIX
MIO3HABATEIIBHBIX U IPAKTHUYECKUX 3a1a4, IMPUMEHATb HAa3BaHHBIC MOJCIBHBIC INPEINCTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIUH.

2) 0a30BbIe HCCIeA0BATENbCKUE eiiCTBHS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIUi;

(I)OpMy.]'II/IpOBaTL ol MW 3aJa4u  HCCICOOBAHHA, HWCIIOJIb30BATh IIOCTABJICHHBLIC H
CaMOCTOATECIIBHO C(bOpMYJ'H/IpOBaHHI)Ie BOITIPOCHI B KAYECTBE MHCTPYMCHTA IMO3HAHHA WU OCHOBBI
JJIA (I)OpMI/IpOBaHI/IH THIIOTE3BI 11O MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy>KI[CHPII>i;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M MPOBENEHUS YUYEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOA0M Ipollecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (QOopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIETaHHOM
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOW HCCIEAOBATEIIbCKOM M TPOEKTHOW JESATEIHHOCTH,
MMPOSBJIATH CHOCO6HOCTB U TOTOBHOCTb K CaMOCTOSATCIBHOMY IIOUCKY MCTOAOB pPCHICHUA
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUSI.



3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B Pa3IMYHbIX HCTOYHUKAX HHPOpMAUH (HAYYHO-IOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAIM3UPOBATh HHGOPMAIIMIO PA3IWYHBIX BUIOB U (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

dbopMyIIMpOBaTh 3ampOChl U MPUMEHSATH PA3IUYHBIC METOJIBI TPU TOUCKE U OTOOpE
nHpopmaIu, He0OX0AMMOM TSl BBIMOJTHEHUS YI€OHBIX 3a71a4 ONPeIeIEHHOTO TUIIA;

nproOpeTaTh OIBIT UCIOJIBb30BaHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY IpeAcTaBieHUs HH(pOpMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTIONB30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEIACTBA MNpH paboTe ¢ XUMHUYECKOH
uHpOpMalMeil: TPUMEHSATh MEXIpeIMeTHbIe ((pU3MYecKue W MaTeMaTH4YecKue) 3HaKd |
CHUMBOJIBI, (popMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISIHOCTH.
KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJjaBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ JUAIOTa /U TUCKYCCHH,
BBICKA3bIBaTh UACH, POPMYITHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHEHO BBITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNATh C IMPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIHHOU JAESITEIBHOCTH, IMOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO HCCIAEAOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POPMYIHpPOBaTH BBIBOJBI MO pPe3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIIUI B X0J1e 00CYXICHHS 1 OOMEHa MHEHUSIMHU.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIEC yqeﬁm,le JelcTBUA:

CaMOCTOSITENIPHO IUIAHUPOBaThb U OCYILECTBIISATH CBOIO IIO3HABATENIBHYIO JESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAWMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aroOpuT™M JEUCTBUN NPU BBHINOJHEHUHM y4E€OHBIX U HCCIIENOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs C YUYETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKIUIX;

OCYILECTBIATh CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
IMPEAMETHBIE PE3YJIBTATbBI

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUHU Ha yriyOJnEHHOM ypoBHE Ha
YPOBHE CpeHEro OOIIEro 0Opa30BaHUs BKIIOUAIOT CHeNUUYECKHe i y4eOHOro mpeaMera
«XuMus» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JNEHCTBUH MO OCBOCHUIO, MHTEPIPETAUU U
Hp606p2130BaHI/IIO 3HaHPII>i, BUBI ACATCIBHOCTH IO MOJTYYCHUIO HOBOI'O 3HAHUA W IIPUMCHCHHUIO
3HAaHUI B PA3JIMYHBIX YYEOHBIX CUTYaIlUsAX, & TaKXKe B PEaJbHBIX JKU3HEHHBIX CHUTYaIlUsX,



CBS3aHHBIX C XUMHEWH. B mporpamme mo XWMHU NpEeAMETHBIE PE3yJIbTaThl MPEICTaBJICHbBI IO
roJiaM U3y4eHus.

10 KJIACC
[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MeCTe W 3HAYCHWU OPraHu4yecKol XHUMHUU B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJM B 00CCIICUCHUN YCTOWYMBOTO Pa3BUTHSI YEIIOBEUECTBA B
pelieHrun MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M NMUIIEeBOM 0€30MacHOCTH, B Pa3BUTHUU
MEIWIIMHBI, CO3JaHHH HOBBIX MATEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPruM, B OOECHEYCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOLIEH KYJIbTYphI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOIHOI cpere;

BJIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolline
MOHITHS — XUMHUYECKHH 3JIEMEHT, aToM, SAPO W JJIGKTPOHHAs 00O0JoYka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alvs aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, 3JEKTPOOTPHULATEIbHOCTb, CTENEHb OKHUCIECHMUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIJIEpOAHBIN CKeNlerT,
(GyHKIIMOHATBHAS TPYIA, pPajuKan, CTPYKTypHbIE (Gopmyisl (pa3BEpHYTBIC, COKpAalIEHHEIE,
CKEJICTHbIE), M30MEpHUSl CTPYKTypHas M MPOCTPAHCTBEHHasl (TeoMeTpUYecKasi, ONTHYECKasl),
MU30MEpbI, TOMOJIOTUYECKHN Psifi, TOMOJOTH, YINIEBOJOPOABI, KHCIOPOA- M a30TCOJEpKAIHE
OpraHWYECKHUE COEJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIC
COCIMHEHUS; TEOpUHU, 3aKOHbI (mepuommveckuit 3akoH [[. . MenpaeneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH
COXpaHEHUsS ¢ TPEBpAIEHUS DSHEPTUU TPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHH, MHUPOBO33PEHUECKUE 3HAHHUs, JICKAIIUE B OCHOBE ITOHUMAaHUs
NPUYUHHOCTH M CHUCTEMHOCTHM XUMHYECKHX SIBJICHUW; TMPEJICTABICHUS O MEXaHU3Max
XMMHMYECKUX PpEaKUUl, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTIX MX
MPOTEKaHUs, O B3aMMHOM BIIUSHHUH aTOMOB W TPYIIl aTOMOB B MOJIEKyJiaXx (MHIYKTUBHBINA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronornueckue cBEACHHS O CBONCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON [eATeNbHOCTH YENOBEeKa, OOIMUX HAy4YHBIX TMPUHIUNAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METaHOJIa, IEPePabOTKH HEPTH);

c(OpMUPOBAHHOCTh ~ YMEHUM: BBISBIIATH ~ XapaKTE€pHbIE  NPU3HAKM  IOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOUIME IIOHATUS MPHU OMUCAHUU
COCTaBa, CTPOCHHMS U CBOMCTB OPraHMYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTABJIEHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKNX BELIECTB;

COCTaBJISITh YPABHEHUS] XMMUYECKUX PEAKIIUN U PACKPBIBATh UX CYIIHOCTh: OKMCIUTEIbHO-
BOCCTAHOBHUTEJBHBIX PEaKIUi OCPEICTBOM COCTaBJICHHUsI 3JIEKTPOHHOr0 OanaHca ITUX peakiui,
peakiuii MOHHOTO OOMEeHa IyTEM COCTaBJIEHUS HX IOJHBIX W COKpAIIEHHBIX HMOHHBIX
YpaBHEHUM;

H3TOTaBJIMBAaTh MOACIIM MOJICKYJI OPraHUYCCKHUX BCHICCTB JIA HIUIIOCTpAallUd  HUX
XUMHYCCKOI0 U NPOCTPAHCTBECHHOT'O CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIUBATh MPUHAIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 0 UX COCTaBY U CTPOCHUIO K OMpPENeIEHHOMY KIIAcCy/TpylIe COCIMHEHUH, 1aBaTh UM
Ha3BaHUsA 1o cucreMarndeckol HomeHkiatype (IUPAC) u npuBoauTh TpUBUATIBHBIC HAa3BaHUS
JUISL  OTHENBHBIX TMPEJICTABUTENCH OpPraHMYECKUX BEIIECTB (ITUJIEH, AalleTHJICH, TOJYOJI,
[JIMLEPUH, STUICHIJINKONb, (eHos, Qopmanbiaeruy, ameranblerul, aleToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, MaJTbMUTUHOBAS KHUCJIOTHI, TIULHUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWIIUH, TMBUHUJ, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

C(i)OpMI/IpOBaHHOCTB YMCHHUA ONIPCACIIATE BHUI XAMHYECKOH CBsI3U B OpPraHu4€CKux
COCOAUMHCHUAX (KOBaJICHTHaSI 1 MOHHAaA CBA3b, 6- U T-CBA3b, BOAOPOJHAA CBSISB);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSATH TOJO0KEHUSI TEOPHH CTPOSHHSI OPraHHMYECKUX
BemecTB A. M. BytiepoBa i1 0ObsICHEHHST 3aBUCUMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UYEeCKHe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, aJKaJWEHOB, AJKUHOB, apOMATUYECKUX YTIEBOIOPOJOB,
CIHMPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIeBOJAOB (MOHO-, TU- U MOJIHCAXaPUIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBS3b MEXAY HHUMU YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEPXKJIAaTh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBUCUMOCTH DPEAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COCAMHEHHH OT KPATHOCTH WM THIIA
KOBAJICHTHOU CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIUSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHsI XapaKTE€pPU30BaTh HCTOYHUKHM YTJIEBOJOPOJHOTO  CHIPbHS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CHUCTEMOW 3HAHUN O €eCTECTBEHHO-HAYyYHBIX METOaX
MO3HAHUS — HAONIOIEHWH, W3MEPEHUH, MOJCIHPOBAHUH, OKCIEpPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS TPUMEHSTh 3TH 3HAHUS,

chOpMUPOBAHHOCTh ~ YMEHHUS  TNPUMEHSTh OCHOBHBIC  OMEpPAlMH  MBICTUTEIHHOU
NEeSTENIbHOCTH — aHAJW3 M CHUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHCTEMAaTH3alUIO, BBISBICHUE
MIPUYMHHO-CIIEJICTBEHHBIX CBSA3EH — JJISI U3YYEHHS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHIA;

C(i)OpMHpOBaHHOCTI) YMeHHﬁi BBISBIISITH B3aMMOCBS3b XUMHYECKUX 3HAHHI C TOHATHSIMHU U
MNPpEACTAaBICHUAMU OPYTUX CCTCCTBCHHO-HAYUYHBIX MPEAMCTOB  JIA 0oJiee  OCO3HAHHOT'O
MNOHUMaHHs CYHIHOCTH MAaTC€pUaJIbHOro €AMHCTBA MHpPA, UCIIOJIb30BATH CUCTEMHBIC 3HAHHA I10
OpFaHquCKOﬁ XUMHU OJIs1 00BICHEHUSA U IMPOTrHO3UPOBAHUA $[BJ'I€HI/II71, UMCEIOIINX €CTECTBECHHO-

Hay4yHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: MPOBOJUTh pPAacy€Tbl MO XUMHUYECKUM opMmylaM |
YpaBHEHUSM XHMHUYECKUX PEAKIHH C MCHONb30BaHMEM (DU3MUECKHX BEIMYHMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0O XUMHUYECKON (hOpMyIbl BellecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIECTB;



c(OPMHPOBAHHOCTb YMEHHIl: IPOrHO3UPOBATh, AHAJTU3UPOBATh U OLEHHUBATH C MO3ULMH
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOM3BOJICTBEHHOHN JAEATEIBHOCTH
YeJIOBEeKa, CBA3aHHOM ¢ mepepalOTKON BEIIECTB, MCIIOJIb30BaTh IIOJyUYEHHbIC 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSATENBHO IUIAHUPOBATH U MPOBOAUTH XMMHUYECKHIA
9KCIIEPUMEHT (MTOJly4YeHHE U U3y4YeHHE CBOMCTB OPraHU4YeCKHX BEUIECTB, KAUYECTBEHHbIE PEAKIINU
YIJIEBOJOPOAOB pa3IMYHbIX KJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYEeCKUX BELIECTB,
pellleHrne HSKCHEPUMEHTANbHBIX 3a/ad [0 PACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOio/ieHreM TpaBwi  Oe30macHOro  oOpamieHWst ¢ BEUIeCTBaMH U JIADOPAaTOPHBIM
o0opyzaoBanueM, (GOpMyIHpPOBAaTh LEJIb HCCIEIOBaHUS, MPEACTABIATh B pa3luyHON (dopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBHJIa SKOJIOTHYECKH LeIecO00pa3HOro IOBEJEHUS B OBITY M TPYAOBOM
JESITEIbBHOCTH B IIEJIIX COXPAHEHUS CBOErO 370pOBbS, OKPY’KAIOUIEH NPUPOAHON cpenbl U
JOCTHOKEHUS €€ yCTOWYMBOIO Pa3BUTHUSA;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO ACHCTBUSA Ha MKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
OPraHUYEeCKHX BELIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AHAJIM3UPOBATH IIGJIGCOO6pa3HOCTI) MMPUMCHCHUA OpTraHN4YCCKUX BCIICCTB B
IMPOMBIIIJIICHHOCTHU U B 6BITy C TOYKH 3PCHHA COOTHOIICHUA PHUCK-II0JIb34a,

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIIECTBIISATh II€JICHANPABIECHHBIN TMOUCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HAyyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoit wuHpopmaiuu, WuTEepHET U Npyrue), KPUTHYECKU aHATU3UPOBATH XUMHUYECKYIO
uH(popMalrio, iepepadbaTbiBaTh €€ M UCIIOJIB30BATh B COOTBETCTBUM C MOCTABJICHHON yueOHOMH
3a/1a4uen.

11 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHUA Kypca «OOmas W HEOpraHudecKass XUMUSD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: 0 MaTEpPUAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TI03HABAa€MOCTHU SIBJIEHUI NMPUPOIBI, O MECTE U 3HAYEHMM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ posii B 00eCleYeHUH YCTOWYUBOTO Pa3BUTHS, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUUeCKOM M NHIIEeBOW 0e30MacHOCTH, B PAa3BUTHUM MEAWIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWH  PalMOHAIBHOIO
IPUPOIONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTYphl YeNIOBEKa, a TAKKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U IPUPOJIHOM cpesie;

BJIQJICHUE CHCTEMOM XHMMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarollue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aromHBIe OpOHTaNU, OCHOBHOE U BO30YXJAEHHOE COCTOSHUS aToMma, TMOpUAM3AIMS
aTOMHBIX OpOuTaslel, HOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMs, XMMHUYECKas CBs3b (KOBAJCHTHAas, WOHHAs, METAJUINYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, DJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
JNEKTPOJNIMTUYECKAsT ~ JUCCOLMANUsA, CTENeHb JAMCCOLUAIMM, BOJOPOIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM YPPEKT XUMUYECKON peakiiu, CKOPOCTh XMMUYECKON



peakiuy, XUMHUYECKOE paBHOBECHE, TEOPHUHM H 3aKOHBI (TEOpUsl IJICKTPOJUTHUYECKON
Juccouranuu, nepuoanydeckuid 3akon [I.M. MenneneeBa, 3aKOH COXpPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAHCHHS M IMPEBpAIICHUS YHEPTUU MPH XUMHUUYECKHX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PCHUYECKHE 3HAHUS, JICKAIIHEe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYCCKUX SIBJIGHI/Ifl; COBpPCMCHHBIC MPCACTABJICHUA O CTPOCHHWU BCHICCTBA HAa ATOMHOM,
HOHHO-MOJICKYJIIDHOM ¥  HaJMOJICKYJSIPHOM YPOBHSX; TMPEIACTABICHUS O MEXaHU3Max
XUMHUYCCKUX peaKuHﬁ, TCPMOANHAMHUYCCKUX
1 KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHHSA, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpax U
AUCIICPCHBIX CUCTEMAX, (baKTOHOFI/I‘-IGCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, MOJY4YCHHU U
0e301acHOM HCIIOJIb30BAaHUW BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY W IPAKTUYECKOU
JACATCIIbHOCTH YCJIOBCKA, O6IJ_II/IX HAaYYHBIX IPpUHIOHUIIAX XUMHYCCKOI'O IIPOU3BOJICTBA,

c(OpMHUPOBAHHOCTh YMEHUN: BBISBIIATH XapaKTEpHbIE IIPU3HAKU
MOHATUH, YCTAHABIMBATL UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATUA IIpU
OIMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX IPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHUS HUCIIOIB30BATh XMMHYECKYI0 CHMBOJIMKY IS COCTaBIICHUS
dbopMynl BemIeCTB W YpaBHEHUN XHUMHUYECKUX PEAKIUil, CHUCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJEIBHBIX BEIIECTB;

C(l)OpMI/IpOBaHHOCTB YMCHUA ONPCACIIATL BAJICHTHOCTD U CTCIICHDb OKUCJICHUSA XUMHWYCCKHUX
9JICMCHTOB B COCIHMHCHMUAX, BUJ XHMHYCCKON CBSI3H (KOBaJIeHTHaﬂ, MOHHas1, MCTaJlLIM4YCCKasd,
BO,Z[OpOI[HaSI), THII KpHCTaHHHHGCKOﬁ peHléTKI/I KOHKPCTHOI'O BCIICCTBA,

c(OPMHPOBAHHOCTh YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BEUIECTB OT BHUJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peImE€TKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpPMHPOBAHHOCTh YMEHMIA: KJIacCCU(UIIUPOBATh: HEOpPraHUYeCKHe BellecTBa MO UX
COCTaBy, XMMHMUYECKHE PEaKLUU IO Pa3IMYHBIM MpPU3HAKaM (YUCIy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, H3MEHEHHMIO CTEleHeW OKHUCIEHHUsS 3JIEMEHTOB,
00paTUMOCTH, Y4YacTHIO KaTanu3aTopa M JpYTUe); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U
KPUTEPHHU IS KJIacCU(UKAIIMN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OpPMUPOBAHHOCTh ~ YMEHHS PACKpbIBaThb  CMBICI ~ NEpUOAMYECKOro  3akoHa [l
W. MenneneeBa M JE€MOHCTPUPOBATb €ro CHCTEMAaTU3MPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTePHU30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XMMHMYECKUX  JJIEMEHTOB  NEPBOrO—UYETBEPTOro  mepuonoB  IleproaMyueckol  CHUCTEMBI
.. MenneneeBa, HWCNONb3ysd TMOHATHS «IHEPreTUYECKHE YPOBHH», «IHEPreTUUYECKHE
MOYPOBHWY», «S-, p-, d-aTOMHBIE OpOUTaNM», «OCHOBHOE M BO30YXKAEHHOE DHEPreTHUECKUE
COCTOSIHHSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX AJIEMEHTOB U
UX coelMHEeHUWW 1o mnepuoxam u rpynnam Ilepumommueckoit cucremsr [[. M. Menneneesa,
BaJICHTHBIE BO3MOYXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOSHUS UX DJICKTPOHHBIX 000JIOUECK;

c(OpMUPOBAHHOCTh ~ YMEHHIl: XapakTepu30BaTh (OMUCHIBATh) OOMIME XUMHUYECKHE
CBOMCTBA BENICCTB PA3IMYHBIX KJIACCOB, MMOATBEP)KIATh CYIIICCTBOBAHNE TE€HETUYECKOW CBSI3H
MC)KIIy HeopraHqucngH BC€IICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBGTCTBYIOH_II/IX XUMHUYCCKUX
peaKIuii;



Cc(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYNTHOCTh: OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPECTBOM COCTABJICHHS JJIEKTPOHHOTO OanaHca 3TUX PEaKIUi; peakuii HOHHOTO
oOMeHa IMyTEM COCTABICHHSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YPaBHEHWH; peakuuit
TUAPOIIN3a; PEaKIUil KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMHUHHS);

c(hOpMUPOBAHHOCTh YMEHHS OOBACHITh 3aKOHOMEPHOCTH TMPOTCKAHUA XUMHYECKUX
peakuuid ¢ y4ETOM HMX DJHEPreTHYECKHX XapAKTEPUCTHUK, XapaKTEpP H3MEHEHHUS CKOPOCTH
XUMUYECKON pEaKIMu B 3aBHCHUMOCTH OT PA3JIMYHBIX (DaKTOPOB, & TAKKE XapaKTEP CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 11OJ] BJIUSHUEM BHEIIHUX Bo3aencTBuil (npunun Jle llarense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XMMHUCCKUE PEAKIUH, JIKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, OOIIue Hay4HbIE MPUHIUIIBI
XUMUYECKUX MPOMU3BOJCTB; 1EIECOO0Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUYKH 3PEHUS COOTHOILICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUN O METOJaX HAy4YHOTr'O MO3HAHUS SBJICHUN
Opupoabl — HaOMIOJeHHe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHUS MPUMEHATH 3TU 3HAHUSA TMpPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAaHUHM BEUIECTB W JJs OOBSICHEHUS XUMUYECKUX SIBJICHHI,
MMEIOLIUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

Cq)OpMHPOBaHHOCTb YMCHUA BBIABJIATDL B3aMMOCBA3b XUMHWYCCKUX 3HAHUU C MOHATHIMH U
NpeACTAaBJICHHUAMU APYIrUuX CCTCCTBCHHO-HAYYHBIX IIPEAMCTOB  IJIA 0olee OCO3HAHHOI'O
IMOHUMAaHHA MaTCPUAJIbHOTO €AMHCTBA MHPA,

c(hOpMUPOBAHHOCTh YMEHHS ITPOBOJIUTH PACUETHI: C UCIIOIH30BAHUEM TTOHITHI «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPAlLKs»; MacChl BelllecTBa WM 00bEMa rasa
110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY OJJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOr0o 3(PpdeKTa peakluy; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHbI0 IUCCOLMaluu; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOYKTa peaKiiM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE pacTBOpA C ONMpeaeNEHHON
MaccoBOM Jl0JIed pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); JI0JIU
BBIXO0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh M IPOBOAUTH XUMHUYECKUIN
HKCIEPUMEHT (IIPOBEICHUE PeaKLUii HOHHOTO OOMEHa, MOATBEPXK/IEHNE KaueCTBEHHOIO COCTaBa
HEOPraHMYECKUX BEUIECTB, ONpPEAETICHIE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3yYeHHe BIUSHHUS pa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuu, pelieHne
AKCMEPUMEHTAJIBHBIX 33/1a4 1o TemaMm «Metamib» u «Hemeramnel») ¢ coOnrofgeHreM MpaBil
6e3omacHoro oOpalleHus ¢ BeleCTBaMU U JTaOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIUPOBATH
Lelb HCCIENOBaHMUS, TMPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHIA: COOOIaTh MPaBWJIa MOIH30BAHUS XUMHUECKON MOCYI0N H
1abopaTOpHBEIM 000pYAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMHU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMYECKU IIeTIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYIOBOW JESITEIBHOCTA B IIEJISIX COXPAHEHHS CBOETO 3J0POBBS,
OKpY’Karollen IIPUPOJHOMN cpeasl U JOCTUKEHUS eé yCTOWYHUBOTO
pPa3BUTHS, OCO3HABATh OMACHOCTh ~ TOKCHYECKOTO  JEHUCTBHSI  HA  JKUBBIE  OPraHU3MBI
onpeieEHHBIX HEOPraHUYECKHUX BEILIECTB, MOHMMas cMbica nokasarens [1/1K;



C(OPMHPOBAHHOCTE YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA IMOUCK XUMHUYECKOU
uHPOpPMALlUK B PA3IMYHBIX MCTOYHMKAX (HaydHas W ydeOHO-Hay4dHas JHUTEparypa, CpeicTBa
MaccoBod uHpopmanuu, VHTepHET M Jpyrue), KpUTUYECKH AaHAIM3MPOBATH XMMHUUYECKYIO
uHpopManuio, nepepadaTeiBaTh €€ M MCIOJIB30BaTh B COOTBETCTBUH C MOCTABJICHHONW y4eOHOU
3a7a4en.



3.TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | Tema, pa3zmen kypca KonmuectBo | Kontponbhbie | [IpoekTsl [pakTrdeckue | MeTomsl ¥ HOpPMBI OpraHU3aIMN Peanuzanust DJEeKTPOHHBIC
4acoB paboThI paboThI o0yueHus1. XapaKTepuCTHKa BOCTIUTATENb- | (LUPPOBBHIE)
JIESITEIIbHOCTH 00yYaIOIIIXCSI. HOTO o0Opa3oBaTesbH
HOTEHIUAaja BI€ PECYpPChI
Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM
L1 | TIpenmeT opraHu4YecKoOi 8 Paznuuare npeamersl usyuenus | [lapnas u Bubnnoteka
xumuu. Teopus OpraHWYeCKON M HEOPTraHWYECKOH | rpyIoBas LOK
CTPOCHH OPraHUYECKUX XHMMH. CpaBuuBarh | pabota mpu https://m.edso
coenuHeHuit A. M. OPraHUYECKUE U HEOPraHUYECKHUE | BHIMOJHEHUN | O.fU
Bbytneposa coenuHeHus.Ha3piBarh u3ydeHue | yueOHBIX
IIOJIOKEHHSI TEOPUM XUMHUYECKOTO | HCCIIEN0BAHU
CTPOCHHUS A.M.bytneposa. | i,
OnepupoBarh MOHATUAMU «aTOM», | MBICIICHHBIN
«MOJIEKYID», «BAJICHTHOCTBY, | DKCIIEPUMEHT.
«XAMHYECKOE cTpoenuey, | [lapnas u
«CTPYKTYypHast dbopmynay, | TpynmnoBas
«U30MEPHUSD, KM30MEPBD. pabota npu
Mopnenuposarb BBIIIOJIHEHU U
IIPOCTPAHCTBEHHOE CTPOCHHME | IPOEKTOB,
M€TaHa, 3TaHa, pOoIlaHa. y4eOHBIX
HCCIIE0BAHU
i,
MPaKTUYECKHU
X palor.
Pasnea 2. YruieBonopoasl
2.1. | TlpenenbHbIC 5 Hccenenosars cporictBa | [lapnas u Bubnunoteka
YTJI€BOOOPOAEI — u3ydaeMbIXx BemiecTB. Habmromars | rpymmosast LOK
aJIKaHbl, LIUKJIOAJIKAHBI JIIEMOHCTPUPYEMBIE U | paboTa nmpu https://m.edso
CaMOCTOSITEIIBHO MIPOBOJIUMBIC | BRITOTHEHHH | O.fu

OIIBITHI. Ha6J'IIOIIaTB 1 OIIMChIBATh
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XUMHYECKUE peakuuu C | IPOEKTOB,
MIOMOIIIBIO SI3bIKA XUMUH. y4eOHBIX
2.2. | HenpenenbHbie 14 Oxka3pIBaTh MEPBYI0 MOMOILIL MPH | UCCIeT0BAHU
YTJIEBOIOPOIbI: ANKEHBI, OTPABIICHUAX, OXKOraXx W JAPYIUX | if,
aJIKaJIMEHBbI, AJIKUHbI TPaBM,CBSI3aHHBIX C BELICCTBAMH | [paKTHYECKHU
u 1abopaTOPHBIM | paGor
000pyIOBaHHEM.
2.3. | ApoMaTHUYECKHE 8 HaspiBare  ymieBogopoasl 1O
YIJIEBOJOPOABI (ApEHBI) MEKIYHAPOIHOM HOMEHKJIATYypE.
2.4. | TlpupoIHBIC KICTOUHUKH 4 Pasnuyare moHATHS «U30MEp» U
YTJIEBOJIOPOAOB U UX «TOMOJIOT».
nepepadoTKa
2.5. | [aOreHnpon3BOIHbIE 4 1 Monenuposarsb Hapuas 1
YIIIEBOJAOPOIOB MPOCTPAHCTBEHHOE cTpoenue | TPYHIIOBad
METaHa,3TaHa,IPONaHa,3TUIICHA,a pabora npu
LEeTHUJICHA. XapakTepu3oBaTh | BHIIIOJIHCHHH
CHOCOOBI TMOJTYYEHHUsS] CBOMCTBA U | MPOCKTOB,
0o0nacTi MPUMEHEHHS U3YyYaeMBbIX | yUeOHBIX
BemecTB.  ONBITHBIM  TYTEM | UCCIIEOBAHU
JIOKa3bIBaTh HETPEENbHbIN | i,
XapakTep yIieBOAOPOAOB. TIPAKTHYECKH
X pa0ot
Paznea 3. Kuciiopoacoaep:kamue opranHu4yecKue coeJHHeHUs
3.1. | Coimptel. @enHon 11 MogenupoBathb cTpoeHue | XuMuU4eckuil | bubnmnorteka
M3y4aeMbIX BELIECTB. skcnepuMeHT | LIOK
Ha3spiBath OfHOATOMHBIC CHIHUPTHI | (peanbHblii U | https://m.edso
o MEXIYHAPOIHOHN | BUPTYaJIbHBIN | O.rU
HOMEHKJIaType. HaGmronats | ),
JEMOHCTPUPYEMBbIE U | KOH(pepeHIHs

CaMOCTOATCIIBHBIC IIPOBOJAUMBIC
OIIBITHI. Ha6J'IIOIIaTB 1 OIIMUCBhIBATH
XUMHUYCCKHEC PCaKIn.
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[IpoBoauTH KaueCTBEHHBIE
peakuuu  Ha  MHOTOAaTOMHBIE
cupthl U ¢QeHomnsl. Mccnenosarsb

CBOIiCTBa OJTHOATOMHBIX u
MHOTOATOMHBIX CIIUPTOB, (DeHOIa.
3.2 | KapOOHMIbHBIC 21 Uccnenosars CBOIiCTBa | XUMHUECKUil | Bubnunoteka
COCAMHCHMUS: allbJICTUbI aJbJIErUJ10B, KAPOOHOBBIX KUCJOT. | IKCIEPUMEHT | LIOK
1 KeToHbl. KapOoHOBBIC Habnronate nemoHcTpupyemble U | (peanbHBIA U | https://m.edso
KHUCIIOTHL. CIIOKHBIC CaMOCTOSITEIIEHO IPOBOAAUMBIE | BUPTYalbHBIH | o.ru
3¢upsl. XKupbl onbIThl. HaOmronaTe W ONUCHIBATH | ),
XUMHYCCKHEC peakuuu. | KOHPEepeHIus
[TpoBonuTh KaueCTBEHHbBIE
peakiu Ha aJIbJICTHIBI,
KapOOHOBBIE KHUCIIOTHL.
3.3 | YrueBoabl 8 1 Uccnenosars croiictBa | [TapHas u Bubnunoteka
HM3y4YaeMBIX BEIIECTB. HaOumronars rpynmnoBas LOK
JIEMOHCTPHUPYEMBIE u | pabota npu https://m.edso
CaMOCTOSITENILHO IPOBOJMMBIE | BBIOJHEHUH | o.ru
OTIBITHI. MIPAKTUICCKH
X pa0or,
y4eOHBIX
UCCIIETOBAHH

1, IPOEKTOB

Pasnen 4. A3oTcoaepikaiine opraHudeckue coeMHeHUus

4.1

AMUHBI. AMUHOKHCIIOTHI.
benkn

11

1

OcymecTBiATh BHYTPHU-U
MEXITPEIMETHBIE CBSI3H.

Habmronate nemMoHcTpHpyeMble U
CaMOCTOSITEIIBHO POBOIUMBIE
oneiTel.  CoOmromath  mpaBuia
TEXHUKHU 0€30IacCHOCTH.

XUMUYECKUI
JKCIIEPUMEHT
(peanbHBIN 1

BUPTYaJIbHBIN

);

KOH(epeHIHs

BubnnoTteka
LOK
https://m.edso
o.ru
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Oxa3pIBarTh MEPBYIO MOMOIb MPU
oXorax W JApyrux TpaBMax,
CBS3aHHBIX C BEHICCTBAMH U
1a00paTOPHBIM 000PYTOBAaHUEM.
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 | BeicokoMoeKyIsipHbIE 8 1 OcyuiecTBiTh BHYTpHU-U | XuMHuueckuii | bubnuoteka
COEIMHEHUS MEXITPEIMETHBIE CBSI3H. skcnepuMeHT | LOK
HaGmonate neMoHCTpHUpyeMbIE U (peanbHBIN 1 https://m.edso
CaMOCTOSITEJILHO MPOBOUMBIC | RypTYalmbHbI | O-rU
ombiTel.  CoOmomath  TpaBUIIA ),
TEXHHUKHU 0€30MacHOCTH. KOH®bEpEHIHS
Oxa3bIBaTh MEPBYIO MOMOIIb MPU
oXorax W JApPYyruX TpaBMax,
CBSA3aHHBIX C BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAHHEM.
HUTOro: 102 3 6 2
11 KUIACC
TemaTuueckoe manuposanue 11 kiaace
Ne | Tema, paznen kypca Kon | Kontponbabie padotel | [Ipoektsr | [Ipaktuuecku | Meronasl u popmbl opranuzanuu | Peanuzanus | D1eKTpOHHBI
nuiec € paboThI o0ydeHus. XapakTepucTUKa BOCIIUTATENh | €
TBO JEeSITeTLHOCTH 00yYaIOIIUXCSL. HOTO (uncpossie)
4yaco MoTeHllMajza | oOpazoBaTeln
B bHBIC

pecypcesl
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Pazgen 1. TeopeTnueckue 0OCHOBBI XUMUU

1.1 1.1 Crpoenue 8 Pa3zButh moHsTHE O XMMUYECKOM | YueOHOe Bubnmnoreka
aToma. 3JIEMEHTE Ha OCHOBE CTPOCHUS uccienosanu | LOK
[Mepuoamueckuii aroma. DOPMUPOBATH MOHSTHE e, https://m.eds
3aKOH U «M30TOMNBDY. YMETh OIpPEACIAThH MBICJICHHBI | 00.ru
[Tepuognueckas HOHATHS « XUMUYECKUI JKCIIEPUMEHT
cucrema 9JIEMEHT», TOPSAIKOBBII HOMEDY,

XUMHYECKHUX «MAacCOBOE YHUCIIO», «U30TOI,
anemenTosn /l. W. «AIIEKTPOHHAsA 000JI0UKaY, Perrenue
Mennenecena «QIJIEKTPOHHBIN CIOI». YMETh KOHTEKCTHBIX
HUCIIOJIB30BATh CBCACHUS O 3amad,
CTPOCHHMHM aToMa JUIsl YCHEIIHOTO | XUMHYECKUH
PEIIECHNS TI03HABATENBHBIX 33/1a4. | SKCIIEPUMEHT
CrpyKTypHupoBaTh MaTepual o (peanbHbIN U
XU3HU U aearenbHocty .M. BUPTYyaJIbHBIN
MenneneeBa, 00 yTBEpKICHUHI )
YU€HUS O MEPUOJUYHOCTH. Y METh
OIMCHIBATh M XapaKTepHU30BaTh
CTPYKTYPY TaOJIUIBI «
Ilepuoguueckas cucrema
XUMHYECKHUX deMeHTOB JI. 1.
MenaeneeBay, pa3auyaTh
MIEPUO/IbI, TPYIIIIbI, TTIABHBIE U
MOOOYHBIE MOJATPYIIIHI.

1.2 112  Crpoenue 11 PasrpannunBath noHATHS VYueOHoe Bubnmnoteka
BEILIECTBA. «KOBAJICHTHAs MOJIAPHAD, HCCIIEIOBAHU LIOK
MHoroo6pasuesele «KOBAJICHTHAS HETOJISIPHAS. e, | https://m.eds
CTB YMeTh COCTaBIISTh CXEMY MBICTIEHHBIN 00.ru

00pa30BaHUs BEIIECTB C AKCIEPUMEHT
KOBAQJICHTHOU ITOJIIPHOM CBA3BIO.
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Ilonumath MeXaHu3M
o0pa3oBaHMs HOHHOU CBSI3H,

Pemenue
YMeTh XapakTepu30BaTh HOHHYIO | KOHTEKCTHBIX
CBS3b, OTJINYATH €€ OT JPYTuX 3ajad,
BUJIOB XMMUYECKOH CBA3U. YMETh | XHWMHUYECKHUI
OTIPECIIATh CTENeHb OKUCICHUS, | JKCIIEPUMEHT
COCTaBJIATh (GOPMYIIBI CIOKHBIX (peanbHbBIN U
BEIIECTB I10 CTETICHU OKUCJICHHS. | BUPTYaJbHBII
YMeTh pasrpaHUYMBaTh TOHSATHS )
«XUMHYECKas CBS3bY,
CKPUCTAILUTNYECKAS PEIIeTKay,
0000111aTh TOHATHS,
MOJICTUPOBATh CTPOCHUE
BEIIIECTBA C KOBAJICHTHOM U
MOHHOM CBS3bIO.
1.311.3  Xwumuueckue | 19 Hcnonws3oBath BHYTpU- U [Mapuast u Bubnnoteka
peakuuu MEXIPEIMETHBIE CBSI3U. IpyNIoBas LOK
OrmpeensTh MOHATHS «TEIUIOBON | paboThl pu | https://m.eds
ekt peakuumy, BBITIOJTHEHUH | 90.ru
«TEPMOXUMHUUCKOE YPABHEHHEY, MPaKTUYECKU
«3K30- ¥ SHI0TEPMHUYECKas X pabor,
peakius. OnpenensaTh MOHATUS | YYeOHBIX
NyTh «IPOTEKAHUS PEaKIUn», UCIUIEIOBAaHU
«CKOPOCTB PEAKIITUD. "
Onpenensatb NOHATUA .
XUMUYECKUI
«3(QhEeKTUBHBIE COYTAPEHUS,
SKCHEPUMEHT
«OHEPTusl aKTHUBAIIUNY, N
(peanbHBIN U
«TOMOTEHHAs CUCTEMAY, .
BUPTYaIbHBIN
«TETEepPOTreHHAsI CUCTEMAY.
), peleHue

BrimonaaTs PacCUCTHhI 110

OKCIICPUMCHT
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TCPMOXUMHNYCCKUM YPAaBHCHUAM

AJIbHBIX

peakuuii. 3a1a4
Pa3nen 2. Heoprannyeckas Xxumus

2.1 | Hemetaiel 30 YMeTh UCTI0Ib30BaTh 3HAHUS Pemenue Bubnnoteka
JUIsL COCTaBJICHUS KOHTEKCTHBIX | LOK
XapaKTEpUCTUKH €CTECTBEHHOIO | 3ajadY, https://m.eds
CEMEHCTBA raJIOTCHOB, XUMHUYCCKHM 00.ru
OIMCHIBATh CBOMCTBA I'AJIOTEHOB | SKCIIEPUMEHT
B X0/1€ IEMOHCTPALIMOHHOTO (peanbHBIN U
9KCHEPUMEHTA , IPOBOIUTh BUPTYyaJIbHBIN)
HECJIOKHBIE XUMUUECKUE
OTIBITHI, COOTIOIATh TIPaBUIIA
TEXHUKHU 0€30I1aCHOCTH IpU
IPOBEJICHUY HAOJIOICHUN 1
OIBITOB; YYHUTHCS PACKPHIBATh
IPUYUHHO-CIIEICTBEHHYIO
3aBUCUMOCTb MEXY
(u3nuecKUMHU CBOICTBaMH,
0oTOMpaTh HEOOXOTUMYIO
MH(}OPMALINIO U3 IPYTHX
HMCTOYHUKOB.

2.2 | Metamibl 23 Hcnons3oBats BHYTpHU- U [Tapnas u Bubnuoteka
MEXITPEIMETHBIE CBSI3H. rpymIoBas LOK
XapakTepu30BaTh XUMHUUECKUE | pabOThI IpU https://m.eds
AJIEMEHTHI MAJIbIX MIEPUOJIOB IO | BBIIIOJIHEHNUU 0o.ru
UX MOJIOXEHUIO B IIPAKTUYECKHUX
NEpUOINYECKON paoor,
cucteme.0O60011aTh 3HAHUS U y4eOHBIX
JIeJ1aTh BBIBOJIBI O UCIUIEIOBAHUM

3aKOHOMEPHOCTSIX U3MEHEHUI
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CBOMCTB METAJUIOB B IIEPUOJAX U
rpynnax nepuoandecKkon
CHCTEMBI.

Pa3nen 3. Xumus 1 xKu3Hb
3.1 | Meroas!l no3Hanusi B | 11 Hcnonp3oBare npuodpereHHble | XUMHUECKUN Bubnnoteka
XUMUHU. XUMUS U 3HAHUS U YMEHMUSI B skcriepument | LOK
KHU3Hb MPAKTUYECKOM AEATETBHOCTH U | (peabHbIi U https://m.eds
IIOBCEHEBHOM KU3HU JUIsI BUPTYyaJIbHBIN). | 00.r'U
9KOJIOTUYECKU I'PaMOTHOTO [Tapuas u
IIOBEJICHUS B OKpY’Karollen rpynnoBas
cpeze, COCTaBIIsATh paloThI 1pu
oboOmaroniyue TadJIMLbI, BBIIIOJIHEHU U
OLICHUBAThH BIIMSIHHE MPAKTHYECKIX
XHUMHUYECKOTO 3arpsi3HEHUS Ha pabor,
OpraHu3M 4YeJoBeKa U Jpyrue y4eOHBIX
KHUBBIC OPTaHU3MBI. UCIIIeIOBaHU N
Utoro 10
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O]_leHO‘lHI)Ie MaTepHualbl.

KonTposbHas padora 3a kypc opranudeckoil xumum 10 knacc

Bapuanr 1.

Al Luc- mpanc- nzomepus xapakrepHa ajis | 1) Oyrena-1 3) 6ytuna-1
2) 6yteHa-2 4) 6ytuna-2
A2 BbpomHuyto Boy 00eciiBeUnBalOT BCEe 1) aTan, sTHIIEH, alleTUIIEH 3) cTUpOII, ATUIIEH, ALIETUIIEH
BEIIECTBA B PAIY 2) XJIOpITaH, NponaH, OeH3071 4) Tonyoun, 1,3-OyTaaueH, aeTHieH
A3 B pesynbrare B3aumMonencTBus 1)cnoxusbiid 23¢up 3) xeToH
nponanoia -1 ¢ okcugom meau (11) 2) anmpaerusa 4) ankeH
MIPEUMYIIIECTBEHHO 00pa3yeTcs
A4 AmMdoTepHbIC CBOWCTBA MPOSBIISAET 1) MmypaBbUHasl KHCTIOTA 3) MacisHas KKCIIOTa
2) DIMIMH 4) muuepuH
AS beH301 MOXXHO TIOTYYUTh 1) Tpumepu3anueit aneTuacHa 3) rugpupoBaHue HUKIOATIKaHa
2) KpEKMHIOM HEPTEIPOLYKTOB 4)u3 auerara HaTpUsI
A6 I'maparanueit anieTusieHa B IpUCYyTCTBUU | 1) MeTunaneTar 3) STUIOBBIN CIUPT
coneit prytu (II) MOXHO MOTYUUTH 2) anetayibIeTu I 4) nponaHaib
A7 K peakiusiM 3amenieHrst OTHOCUTCS 1) aTeHa u BOJbI 3) 6poma u Bogopona
B3aMMOJICHCTBHE 2) 6poma U mpornaHa 4) MeTHUJIaMHHA U BOJBI
B1 Jnst GyTaHa XapaKTEepHBI: ®1130MEPU3ALINS
eTHIpaTalus
®B3aMOCHCTBHE C TAJIOTEHAMH
®B3aNMO/ICHCTBUE C HATPUEM
STHJIPUPOBAHKE
®KATAJIMTUYECKOE OKHCIICHHE
A8 KauecTBeHHOM peaknuei Ha TTIOKO3Y Kak | 1) YKCYyCHOM KUCITOTOM 3) cBexxeocaxaeHHbIM Cu(OH)»

MHOT'OAQTOMHBIN CIUPT ABIAETCS €€
B3aHNMOJICHCTBHE C

2)rajnoreHajgkaHaMu

4) ammuauHbIM p-poM AgrO mpu t°




B2

deHon pearupyer c:

1.xucnoponom

2. 6eH3o0a0M
3.TUIPOKCHUJIOM HATpPUsI
4.XJI0pOBOJIOPOJIOM
S.Harpuem

6.0kcusiom yriepozaa (I1V)

B3 benok xapakrepusyer: —o0pa3oBaH O U 3- aMUHOKHCIIOTaMHU
—npuaoOaBieHnu pactBopa cyibdara meau (II) B
M30BITKE LIEJIOUU K PAaCTBOPY O€JIKa IMOSBISIETCS
¢buoaeToBoe OKpaluBaHue
—OCTaTKH aMUHOKUCIIOT COETUHEHbI B MOJICKYIIE
NENTUIHBIME CBS3SIMU
—MpyU AeHATypaluy HapyIIaeTcs IepBUYHAs CTPYKTypa
Oenka
—TepBUYHAs CTPYKTypa Oesika HapyliaeTcs pu
THJIPOJIN3E
Cl CoHe— CoHys— CH4Cl2 i X1 — YKCYCHBIH — YKCYyCHas
aJbJIeTU KHCJIOTa
C2 IIpu cxwuranum 1,5 r BemecrBa nomyuwnu 1,121 COz u 0,9 r Bogsl. OTHOCUTENBHAS
IUIOTHOCTh BEIleCTBAa IO BOAOpOAy paBHa 15. Ompenenure MOJEKYISpHYIO (QopMyIiy
BEIIECTBA.
Bapuanr 2.
Al B Monekyrne Tonryona rubpuanzanus 1) TosbKO Sp° 3) sp® u sp?
opOHTasIel YIIEPOIHBIX aTOMOB 2) TONBKO Sp? 4)sp’u sp
A2 Kak OeH3zou, Tak ¥ TOJIyON pearupyror ¢ 1) pactBopom KMnO4 3) 6pomHOI BogOH
2) a30THOM KHUCIOTOM 4) consHOM KHCIOTOM
A3 [Ipu menounom runponuse 1,2- 1) mponanon-1 3) nponaHaib
IUXJIopIIponana oopasyercs 2)nponano-2 4) nponanaunon-1,2




A4 VYKaxuTe NpogyKT B3aUMOAECHCTBUS 1) ionaTan 3)atan
3TaHoJIa ¢ HOIOBOAOPOAHON KUCIOTOM 2) oTUJIeH 4) anieTHIICH
A5 [IpeBpamienue 6ytaHa B OyTeH OTHOCUTCS K | 1) momuMepu3auu 3) neruapupoBaHUs
peaKuuu 2) neruaparanuu 4) uzomepuzaiuu
A6 CnoxxHbBIN 3UP MOXKHO IMOTYYUTH TIPH 1) mponieHOM 3) aTaHoNIOM
B3aUMOJICHCTBUU YKCYCHOW KUCJIOTBI C 2) IUATHIIOBBIM Y(PUPOM 4) 071€MTHOBOM KUCJIOTOM
A7 [lo pagukanbHOMY MEXaHU3MY 1) 6yTuiien u Boga 3) O6yran u 6pom
B3aUMOJICUCTBYIOT 2) OyTuiieH U1 OpOMOBOJIOPOJT 4) mponuieH ¥ OEH301
A8 KauecTBeHHOM peakineil Ha IIIIOKO3Y Kak 1) yKCyCHOM KUCIOTOM 3) cBexxeocaxaeHHbIM Cu(OH)2
aJIbJIECTU]I SIBJIICTCS B3aUMOJECHCTBHE C 2) rajioreHajJKaHaMH 4) ammuaunbIM p-pom Ag>O npu t°
Bl ITo npasuny B.B. MapkoBHuKOBa 1)6ytena-1 u xsnopoBonopona
MIPOUCXOAUT B3aUMOJICHCTBHE: 2)IIPOIIEHa U BOJIbI
3)0yrena-1 u xjopa
4)0ytena-1 u Bomopona
5)0yTrena-2 u Opoma
6)nporneHa 1 XJIOpoBOOpoaa
B2 VYKCycHast KUCI0Ta B3aUMOJIEMCTBYET C 1.6pom
BELIECTBAMM: 2.nepuH
3.a30t
4.runpoxeun xenesa (1)
5.uknonentan
6.Tonyon
B3 Jlis kpaxmaia ¥ LeJUT0JI03bI BEPHBI -umerot oouryro popmyiry (CsHioOs)n

CJIEYIOIINE YTBEPKIACHUS:

-AMCIOT OJUHAKOBYIO CTCTICHb MMOJIMMCPU3alIUN
-ABJIAOTCA NPUPOAHBIMU ITOJIUMEPAMU
-BCTYIIAKOT B PCAKIINUIO ((CCpCGpSIHOl"O 3CpKajia»
-HC IMOBCPraroTCA TUHAPOIU3Y




—COCTOAT U3 OCTATKOB MOJICKYIJI ITIFOKO3bI

Cl CHy CLAICI,
_ - 3 .
CH4 CoH,—CeHs X1— Oen3oliHasg — OeH30aT
KHCIIOTa  HATPHs
C2 | Ilpu momHOM CropaHuu yrieBogopona oopaszoBanock 27 T Bomusl u 33,6 1 COz (H.y.). OTHOCHUTENBHAS TUIOTHOCTH OTHOCHTENbHAS

IUIOTHOCTH YTJIEBOIOPO/Ia IO KHCIopoay paBHa 1,3125. YeraHOBUTE €ro MOJIEKYISPHYIO (DOPMYITY.

11 kJacc.
HNTorosasi KOHTPOJILHAS padoTa M0 XUMHH.
11 kiaacc

1 Bapuant

Hanumwre ypaBHEHUs peakIuii(MOJICKYISIPHBIE, HOHHBIC, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC), C TIOMOIIH KOTOPHIX MOYKHO OCYIIECTBUTH
CJIEIYIOIINE TPEBPAIICHHS: KEIE30 — XJIOpUJ kemne3a(2) — rumporcus xene3a(2) — ruapokcun xenesa(3) — cynbdar xeneza(3) —
HUTpaT xene3a(3) — okcun xenesa(3) — xkeneso.

Hoctarouno nu 50 mu 20%-ro pacTBopa cepHOMl KUCIOTHI MIIOTHOCTHIO 1,139 r/™Min ana okucnenust 6,5t nuHka? KakoBa MaccoBasi 107st
cynb(ara IMHKa B TIOJTYYeHHOM pacTBope?

[To »nextpoHHoOl KoHpurypamuu 4s2 4p3 omnpeaenuTe MOJOKEHUE DIIEMEHTAa B IMEPUOJUYCCKON CHUCTEME, HA30BUTE €r0 M YKAXKHUTE
BaJICHTHBIC BO3MOXKHOCTH, (POPMYITBI U XapaKTep BBHICIINX OKCUAA U THAPOKCHUA.

Hanummre ypaBHeHMsI peaKIlfii, COOTBETCTBYIOUINX CEAYIONIEH cxemMe(Kaxk/1asi CTpesika 03HaYaeT OJIHY PEaKIIHIO)

Ca(HCO3)2 - X —-Cao

Ca(HCO3)2 ---Y --- Ca0




2 BapUaHT
Kakue HOBBIE BelecTBa 00pa3yIOTCS MPU B3aUMOJICUCTBUU MEXAY COOOM CIEAYIONIMX BEIIECTB: MElb, a30THAs KHUCIOTA,
ATIOMUHMM, XJIOpUA >kene3a(2), kapOoHaT Harpus, okcupa xkenesza(2,3) — Fe304 - ? Hamumure ypaBHEHHUS peakiimii(
MOJIEKYJISIPHBIE, HOHHBIE, OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE).
Kakoit o0bem okcupa yriepona(4) oOpasyercsa npu B3ammopenctBun20r mpamopa, conepskamiero 80% kapOoHara KajbIUsi, C COJSHOU
kucnoroit? Kakoii o0beM 20%-ro pacTBOpa THAPOKCHIA HATPHUS TUIOTHOCTHIO 1,219r/Mn HeoOXOAWM Ui TMOTVIONICHUS BBIICITHBIIETOCS
YTJIEKHCIIOro ra3a’?
1o snexTponHo# koHpuUrypanuu 4s2 4p4 onpenenure MOIOKEHUE NIEMEHTa B MEPUOAMUECKON CHCTEME, HA30BUTE €T0 U YKAKUTE BaJICHTHBIC
BO3MOXKHOCTH, (DOPMYJIIBI M XapaKTep BHICIINX OKCUAA U THIPOKCUIA.
Hanmmmre ypaBHeHHS peaklnid, COOTBETCTBYIOIIUX CIEAYIONIEH cxeme( KaKaasi CTpeKa 03HadaeT OJHY PEaKIHIo).

FeClI3 --- X --- Fe203

|
FeCl3 --- Y --- Fe203



