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COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THUIbI epeKkphIBaHMs aTOMHBIX OopOUTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(PHIe U AEeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HAU€HHUE TEOPUU CTPOCHUSI OPraHMYECKUX COeIUHEHUH.
Monekynspusie U cTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATHHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIATypa OpraHUYecKuX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobOennoct W KinaccuduKauus  opraHmdyeckux  peakiuil.  OKuCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX NPEBpAlllCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-rn6pnnn3au1/151 ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XvMHYeCcKUe CBOWCTBA aJIKaHOB: pEaKLMU 3aMEIIeHUs], N30MEpHU3aliu, JerUIpUpOBaHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. O6mas Gpopmyna, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psit aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpudeckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOICTBa QJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHMS, 3aMEIICHUA B O-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMeEpH3aluuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS U XHUMHYECKHX  CBOMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJIKHUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaklMM Ha TPOiHY CBs3b. CrocoOsbl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XHMMHUYECKHE CBOICTBa OEH30J1a M €ro rOMOJIOTOB: PEAKIMU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AIKWIBHBIX paJlKajoB, KapOOKCHUIbHON, TMAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIMHKOM. lIoHATHE O MeTaloOpraHM4ecKuX COECIUHEHUSX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeinHeHUsl.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH  CIIUPTOB. XHUMHUYECKHE CBOMCTBA: peaklUMM 3aMelleHHs, JerujapaTaiuy,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HAa OPraHMU3M YeEJIOBEKA.
CrniocoOblI MoTy4eHus U NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO siipa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COCIMHEHUS — albJerujibl M KETOHBbL. ODJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peaklMu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOICTBa, peakius 3Tepudukaiu, peakiuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOUM KuCHOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL.. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonornueckuit psa, odmas Gopmyrna, u3oMepus U HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M  aNbJETMAHOW TpYII, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBa IIEIITIOI03bI: THAPONIN3, TOTydeHHe dPUPOB 1eUTH0NI03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACHCTBHE 3TAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuziom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaepxaniye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmras ¢opmyna, u3oMepus, HOMEHKIaTypa U (pusmdeckue cBONMCTBA. XMMHYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatuyeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BIMSTHUE TPYII aTOMOB B MolleKyie aHuinuHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokuciotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mpuponnsle moimumepbl. [lepBuunasi, BTOpHYHAs U TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalus OeKOB IpPU HAarpeBaHMH, I[BETHbIE PEAaKLUU Ha ONKH, pelieHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPEIHSAs MOJIeKyasipHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJMMETHIIMETaKpUIIaT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHbIE (XJIOTOK, LIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3lilaMd TPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HaXOXXJICHHE MOJIEKYJSIPHON (OpMYJBl OpraHUYECKOro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA Ha OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB MOJIyYEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOII0JeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, o6uochepa, MeTabonIM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPa¥aroT cHopMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON IEATEILHOCTH 00YUJaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUsS K
3aKOHY U NPaBONOPSIKY;

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIECHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JI€ATEILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PCIICHHUN y‘Ie6HBIX 1 ITO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY MW HAy4YHOMY HAaACJICIAUIO OTE€YECTBEHHOM
XHAMUH,

yBa)KE€HHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMIOJICHHH,
KPOIIOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyda y‘IéHI)IX H IMTPAKTUKOB;

MHTEpeca M TI03HABaTEbHBIX MOTHMBOB B IIOJIYyYEHUH M MOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OLCHUMBATb CHUTyallMd, CBA3aHHBIC C XHMHUUCCKHMHU ABJIICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HO3HHHI>'I
HPABCTBCHHBIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUus HOCJ'I@I[CTBI/Iﬁ ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy (bPISPI‘IeCKOMy H IICUXUYCCKOMY 310POBBIO;



coOIOIeHNsT TpaBWJI O€30MacCHOTO OOpaIIeHHUs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJCACTBUI W HENMPHUATHUS BPEIHBIX IMPHUBBIYEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a/7a4 COLHAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€J1IeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIOJIB30BAHUSA JOCTHXKCHUN XUMHUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UICOJIOTHH XeMOo(poouu;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOTO MBIIUIEHHUS, CO3JJaHUH [[EJIOCTHOTO MPEACTaBICHH 00 OKpYyKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH W Ba)XKHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuatbHON
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPYJa U AKOJOTUYECKH KOM(POPTHOM KU3HHU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SIBICHHH OKPYXKAIOIIEro MUpa M TPOHCXOIANIMX B HEM HM3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iW4HbIX chepax mnpodeccuoHamTbHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
nu CHGHI/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJII)SYCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHbBIE yucOHBIC JEeACTBUS (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
perynsTHBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCHUIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble pe3ysibTaThl OTPAXXKalOT OBJIAZEHHE YHUBEPCAIBHBIMU y4E€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHBIMI/I I[eﬁCTBHHMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOI'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)
MOJIEJIH, IPe00Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHMUECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTH;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHYecKue) 3HAKU H
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMyHUKaTHBHBIe yHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI B XO/I€ TMaJIoTa U/UTu JUCKYCCHH,
BBICKA3bIBAaTh UJIEU, q)OpMYJ'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCHUTCJIBHO BBIIIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMEW PEe3yJbTAaTOB IMO3HABATEIILHON JESITENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TP  BBIIOJHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKON pabOThl 1O HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJICIOBAHHM MyTEM COTIIACOBAHUS MO3UIIUI B X0O€ 00CYkKIeHUS U OOMEHAa MHCHHUSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeilicTBHUS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOK IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeiaraéMplii aIrOPUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YyU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmeTrHbIe pe3yiabTaThl OCBOCHUS MPOTPAMMBbI 10 XMMUM Ha YriIyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT creluduueckue JUisi y4eOHOro mpeamMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, WUHTEPIpPETAUH U
peoOpa3oBaHNI0 3HAHUM, BUJIbI JEATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS M INPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XuUMuUEH. B mporpamme mno XuMuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMusD» OTPaKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUU OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOoJIM B 00€CIIeUYeHNN YCTOMYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
peltieHur MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301acCHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3[JaHUH HOBBIX MaTEpPHaliOB, HOBBIX MCTOYHHUKOB JHEPrHH, B OOECICUECHUU
paIoHaIBHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XHMMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJArarolIue
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHMS aTOMa, T'MOpUIM3alusi aTOMHBIX
opOuTanel, MOH, MOJIEKYNla, BaJEHTHOCTb, JJIEKTPOOTPULATENbHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEIeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (reoMeTpuueckas, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3axoH JI. M. MenneneeBa, Teopust CTpOEHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUH TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHUX SIBIIGHUM; TMPEICTABICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUH, TEPMOJUHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUs, O B3aMMHOM BIIMSHHHM aTOMOB W TPYIIl aTOMOB B MOJIeKyJaX (MHIAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorudeckue cBeqeHUS O CBONCTBAX,
cocTaBe, OMyYeHUHU 1 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJA, IEpepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTEpHbIC MPU3HAKH MMOHITHH, yCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECIMHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIHMKY IS COCTABJICHUS MOJICKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YEeCKHX BEIIECTB;

COCTaBIISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJEIM MOJEKYJl OpPraHMYeCKUX BEIIECTB JUIsl WIUTIOCTPAllUU  HMX
XUMHYECKOT'O ¥ POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX OPTaHUIECKUX
BEIIECTB 0 X COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KIacCy/Tpylie COeIUHEHU, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUI  OTACTBHBIX MPEJICTABUTENICH OPraHMYECKUX BEIISCTB (ITHJICH, AaleTWICH, TOJYOI,
TJIMIEPUH, OSTWICHTIUKOIb, (EeHoN, (OpMaIbICTHA, aleTaldbJerull, aleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, aHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUJ XUMHUYECKOW CBSI3M B OPTaHUYECKHX
COeMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa mist 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (HU3NUECKUE U
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJKEHOB, AJKaJMEHOB, AJIKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHUPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXAY HHUMHU YPaBHEHHSIMH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHPOBAHHOCTh yYMEHHUS TOATBEPXKIATh Ha KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKHUX COCAMHEHUH OT KPAaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaxX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh HCTOUYHUKH YTIEBOJOPOAHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHHUH, MOJICIMPOBAHUH, SKCIIEpUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS TIPUMEHSTH YTH 3HAHHSI,

c(OPMHPOBAHHOCTh ~ YMEHHSI MPHUMEHSATh OCHOBHBIC  OMNEpAIlMM  MBICIUTEILHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluio, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /ISl M3YUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
NpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4dHYIO IPUPOAY,

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (hOpMyJbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JO0JIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKOI 0€30IaCHOCTH MOCHEACTBUS OBITOBOM M IPOU3BOJICTBEHHON JEATEIBHOCTH
YeJIOBEKa, CBS3aHHOH ¢ IepepalOTKOM BEIIECTB, HCIOJIb30BATh IOJNYYEHHBbIC 3HAHUA Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBONOPOAOB Pa3jIMYHBIX KJIACCOB M  KUCIOPOJCOJEPIKAIMX OpPraHMYEeCKHX BEUIECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHeM IMpaBuwil 0e30macHOro oOpallleHuss C  BEIIeCTBaMU U JIaDOpaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOIIO/IaTh TIPAaBHJIA HKOJOTHYECKH IIE€JIECOO0Pa3HOT0 MOBENEHHUS B OBITY W TPYIOBOM
JEATEIIBHOCTH B LEJIAX COXPAaHEHUS CBOErO 370pOBbs, OKpYXKaroUled NPUPOJHON cpenbl U
JIOCTHKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOI'O AEUCTBUSI HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMas cMbIca nokazarens [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C MOCTABICHHOM yueOHOM
3a/1auen.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie) Ypounas
n/n MPOrpaMmbl Bcero KonTpoakssrie | IlpakTHieckue oOpa3oBaTe/ibHbIE | [1€ATEJIbLHOCTH
padoThI padoThbI pecypesI
Pasznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
* YCTAaHOBJICHUE
JIOBEPUTEIIbHBIX
OTHOLLUEHUN MEXKIY
YUHTENIEM U €ro
YUYEHHKAMHU,
CHOCOOCTBYIOIINX
MMO3UTUBHOMY
BOCITPUSITHIO
[IpenMeT opraHM4eCcKON XMMUH. YYaIIuMHACS
11 Teopust cTpoeHHsI OpraHU4EeCKUX 8 AKJace TpeOoBaHUM U

coenquHenuit A. M. byrneposa

pochO yuuTesns,
MPUBJICUECHUIO UX
BHUMaHWUSI K
oOcykK1aemMoi Ha
ypOKe
uH(popManuu,
aKTHUBHU3AINH UX
ITO3HABATEIIBHON
NeSITeTbHOCTH; *




noOyXIeHNE
IIKOJILHUKOB
coOronaTh Ha
ypoke
OOIIETTPUHSATHIE
HOPMBI TTOBEJICHHS,
mpaBmIIa OOIICHHS
CO CTapUIUMHU
(yuurensimu) u
CBEPCTHUKAMH
(oOyuarormumucs),
TIPUHIIMIIBI
yueOHO
JTUCHUILTAHBL U
CaMOOpraHHu3aIuy;

Hroro no pazneny

Paznen 2. Yraesogopoabt

2.1

[TpenenbHbIE YIIIEBOAOPOIBI —
AJIKaHBI, [TUKIIOATKAHBI

sAKJIaccC

* YCTAHOBJICHHE
JIOBEPUTEIBHBIX
OTHOILICHUN MEXITY
YUUTENEM U ero
YYE€HUKaMHU,
CHOCOOCTBYIOIINX
IMO3UTUBHOMY
BOCIIPUSATHIO
y4aIuMHUcs




TpeboBaHUi U
npocsO yuurerns,
MIPUBJICYCHUIO UX
BHHUMaHUS K
o0cyxmaemMon Ha
ypoKe
uHpopManuy,
AKTUBH3AINH UX
[M03HABATEIbHOMN
JCSTCIILHOCTH;
noOy>xJ1eHNe
IIIKOJIbHUKOB
coOro1aTh Ha
YpOKe
OOIIETTPUHSATHIC
HOPMBI TTOBE/ICHHS,
rpaBujia OOIIEeHUS
CO CTapIIUMHU
(yuurensimu) u
CBEPCTHUKAMHU
(oOyyarormumucs),
TIPUHITUTIBI
yueOHO
JTUCIUILTAHBI 1
CaMOOpTraHHU3aIUH;

2.2

HCHpCI[CJ'ILHBIC YIIJIICBOAOPOAbI:
AJIKCHBI, aJIKaAUCHBI, aJIKWHBI

14

AKJ1accC

¢ YCTAHOBJICHUC
AOBCPUTCIIBHBIX




OTHOIIEHUN MEXKITY
YYUTEJIEM U €ro
YYECHUKAMH,
CIOCOOCTBYIOIIUX
MTO3UTUBHOMY
BOCIIPUSTHIO
YYaIuMUCs
TpebOBaHUI 1
IIPOCHO yuuTes,
MIPUBJICYCHUIO UX
BHMMAaHHS K
oOcyk1aemMoi Ha
YpOKe
nHpopManuu,
AKTHBH3AIMHA HX
IM03HABaTEIILHOM
JEATEILHOCTH; ®
Mooy XeHue
IIKOJIbHUKOB
coOIroaaTh HA
ypoke
OOIIeNPUHSATHIE
HOPMBI TTIOBEJICHHS,
MpaBujia OOIIEHUS
CO CTapITUMHU
(yuurensimMu) u
CBEPCTHUKAMH
(oOygarormumucs),




MPUHIIHATIBI
yaeOHOI
TMCHUIUTAHBL U
CaMOOPraHU3aI1H;

2.3

ApoMaTudecKkue yriieBoJA0POIbI
(apensr)

AKJIaccC

* YCTAaHOBJICHHE
JIOBEPUTEITBHBIX
OTHOIICHUN MEXKIY
YUUTEJIEM U €ro
YYEHUKAMH,
CHOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCTIPUSTHIO
YYaIUMUCs
TpeOOBaHUI 1
pPOCKO yUuTens,
MIPUBJICYEHUIO UX
BHUMAaHHS K
oOcykK1aemMoi Ha
ypoke
uH(popManuuy,
AKTHUBH3AIMH HX
IM03HABaTEIILHOM
JEATEILHOCTH; ®
noOyxIeHue
IIKOJIbHUKOB
coOIoaaTh HA

ypoke




OOIIETIPUHSATHIC
HOPMBI TTOBEJICHHSI,
npaBuiIa OOIICHHUS
CO CTapIIUMHU
(yuuTensiMm) u
CBEpCTHUKAMU
(oOyuarommmucs),
MPUHIUITBL
yueOHOMU
JTUCIMILTAHBI U
CaMOOpTaHU3aIH;

2.4

[TpupoaHbIe HCTOYHHUKH
YTJIEBOJIOPOOB M UX TepepadoTka

sAKJIaccC

* YCTAaHOBJICHHE
JOBEPHUTEITBHBIX
OTHOILIEHUN MEXKIY
YUUTEJIEM U €ro
YUEHUKAMH,
CIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPUSATHUIO
YUYAIIAMUCS
TpeOoBaHU 1
POCKO yUuuTes,
MIPUBJICYCHUIO UX
BHUMaHUS K
oOcykaaemMoi Ha

ypoKe
uHpopManuy,




AKTUBH3AIAH UX
[03HABATEIbHON
JESITeITbHOCTH; *
MOOYXKICHUE
IIKOJIbHUKOB
coOuronaTh Ha
ypoKe
OOIIETTPUHSATHIC
HOPMBI TTIOBEJICHWS,
rpaBujIa OOIIECHUS
CO CTapUIUMHU
(yuurensimMu) u
CBEPCTHUKAMU
(oOyyarormumucs),
TIPUHITUITBL
yaeOHOMI
JTUCIIUILTAHBI 1
caMOOpraHH3aIuH;

2.5

["anorennpons3BoHbBIE
YIJIIEBOIOPOAOB

sAKJIaccC

* YCTAHOBJICHUE
JIOBEPUTEIIbHBIX
OTHOIIIEHUN MEXKITY
YUHUTEIIEM U €ro
YYCHHKAMHU,
CIIOCOOCTBYIOIINX
MMO3UTUBHOMY
BOCITPUSITHIO
yUalUMHUCS




TpeboBaHUi U
npocsO yuurerns,
MIPUBJICYCHUIO UX
BHHUMaHUS K
o0cyxmaemMon Ha
ypOKe
uHpopManuy,
AKTUBH3AINH UX
[M03HABATEIbHOMN
JCSTCIILHOCTH;
noOy>xJ1eHNe
IIIKOJIbHUKOB
coOro1aTh Ha
YpOKe
OOIIETTPUHSATHIC
HOPMBI TTOBE/ICHHS,
rpaBujia OOIIEeHUS
CO CTapIIUMHU
(yuurensimu) u
CBEPCTHUKAMHU
(oOyyarormmmucs),
TIPUHITUTIBI
yueOHO
JTUCIUILTAHBI 1
CaMOOpTraHHU3aIUH;

Uroro no pazneny 35

Pasznen 3. Kucinopoacoaep:kamnue oprannieckue coeJuHeHUst




3.1

Cnuptel. Genon

11

SIKJIacCC

* OpraHu3anus
medcTBa,
HACTaBHUYECTBA
MOTHBUPOBaHHBIX U
SPYIUPOBAHHBIX
YUAIIUXCS HaJl UX
HEYCIEeBAIIUMU
OJTHOKJIACCHUKAMH,
JAfOIIETO
IIKOJIbHUKAM
COLIMATHHO
3HAYMMBIH OTIBIT
COTPYIHUYECTBA U
B3aMMHOM TTOMOIIIH;
* HHUIIMUPOBAHUE U
MOJIJIEPKKA
HCCIIEIOBATEIbCKOM
JeSATEILHOCTH
IITKOJILHUKOB B
pamkax
peanuzanuu UMu
WH/IUBUYAJIbHBIX
IPYMIOBBIX
HCCIICIOBATEILCKAX
MPOEKTOB, YTO JIACT
IITKOJIbHUKAM
BO3MOYXHOCTh
MpHOOPECTH HABBIK




CaMOCTOSITETTLHOTO
pelieHus
TEOPETUUYECKOMN
po0JIeMbI, HaBBIK
TeHepUPOBAHUA U
odopmIIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBXKHUTEIHLHOTO
OTHOIICHUS K
qYKUM HJICSIM,
0(OpMJICHHBIM B
paboTax apyrux
uccienoBaTenei,
HABBIK yOJIMYHOTO
BBICTYIUICHHUS
nepes ayaAuTopue,
apryMEHTHUPOBAHHUS
Y OTCTauBaHUS
CBOEU TOUYKHU
3peHusl.

3.2

KapOoHubHbIE COETMHEHUS:
abJeruabl 1 KeToHbl. KapOoHOBBIE
KkucinoThl. CioxxHble 3¢upsl. JKupsl

21

AKJ1accC

* OpraHu3anus
medcTsa,
HacCTaBHUYECTBA
MOTHBHUPOBAaHHBIX U
APYAUPOBAHHBIX
ydammxcs HajJ ux




HEYCIEeBAIIUMU
OJTHOKJIACCHUKAMH,
JAIOIIeTo
IIKOJIbHUKAM
COLIUATIBHO
3HAYUMBINA OMBIT
COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;
* UHUIIUUPOBAHUE U
MOJIJIEPIKKA
HCCIIEN0BATEIBCKON
JesITeNIbHOCTH
IIKOJIbHUKOB B
pamKax
peanuzanuu UMu
WHMBUIYATBHBIX U
IPYTIIIOBBIX
HCCIIeIOBATEITLCKUAX
MIPOEKTOB, YTO JIACT
IIKOJIbHUKAM
BO3MO>XHOCTh
proOpecTH HaBbIK
CaMOCTOSITETTLHOTO
pelreHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TeHEPUPOBAHUS U
odopmiieHus




COOCTBEHHBIX HIEH,
HAaBBIK
YBKUTEILHOTO
OTHOIICHHS K
qy)KUM UJICSM,

0 OpMJICHHBIM B
paboTtax Ipyrux
HCCIICIOBaTEIICH,
HaBBIK IIyOJIMYHOTO
BBICTYIUICHHS
nepes ayaAuToOpue,
apryMEHTUPOBaHUS
Y OTCTaWBaHUS
CBOCU TOUYKH
3pEHHSI.

3.3

Yriesoanl

sAKJIaccC

* OpraHu3aLus
medcTBa,
HaCTaBHUYECTBA
MOTHUBHUPOBAaHHBIX U
SPYIUPOBAHHBIX
YUaIIUXCS HaJl UX
HEYCIIEBAOIIUMHU
OJTHOKJIACCHUKAMH,
JA0LIET0
HIKOJIbHUKaM
COLIMAJIBHO
3HAYMMBbIH OMBIT




COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;
* UHUIIMUPOBAaHUE U
MOJIICPIKKA
UCCIIEIOBATEIIbCKON
JESTEIbHOCTH
[IIKOJILHUKOB B
pamKax
peaM3anuu UMu
WH/IUBUYAIbHBIX U
IPYIIOBBIX
UCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JaCT
IIKOJIbHUKAM
BO3MOYKHOCTh
MpUOOPECTH HABBIK
CaMOCTOSITEITLHOTO
pelreHus
TEOPETUYECKOMN
pOoOJIeMbI, HaBBIK
TeHepUPOBAHUSA U
odopmiieHus
COOCTBEHHBIX HIEH,
HaBBIK
YBaOXKHUTEIHLHOTO
OTHOIIICHUS K
IyKUM HIESM,
0(OpMIIEHHBIM B




paboTtax Ipyrux
HCCIIeI0BaTEICH,
HaBBIK ITYOJIMYHOTO
BBICTYTUICHHS
nepea ayauTopue,
apryMEHTHPOBaHUS
1 OTCTanBaHUA
CBOCH TOYKH
3peHusl.
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Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12

* OpraHuzanus
medcTBa,
HAaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
3pPYIUPOBAHHBIX
y4aumxcs HaJl ux
HEYCIIEBAKOIINMU
OJIHOKJIACCHUKAMH,
JIaroIIero
IIKOJIbHUKaM
COITMAJIBHO
3HAYNMBIH ONBIT
COTPYJTHHYECTBA U
B3aMMHOM ITOMOIIIH;
* UHUIIUMPOBAHUE U




MOJIJIEPKKA
HCCIIEIOBATEIbCKOU
JesITeIbHOCTH
IIKOJIbHUKOB B
pamKax
peaMzanuu UMu
WHWUBUIYAIBHBIX U
IPYMIIOBBIX
HCCIICIOBATEILCKUX
MPOEKTOB, YTO JIACT
IIKOJIbHUKAM
BO3MOXXHOCTh
pHOOPECTH HABBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TCHEPUPOBAHUS U
oopmIieHus
COOCTBEHHBIX HIEH,
HaBBIK
YBaXXHUTEIHHOTO
OTHOIIICHUS K
qYXKUM HJICSIM,
0(pOpMIIEHHBIM B
paboTax qpyrux
HCClIeIoBaTelIeH,
HaBBIK TyOJIMYHOTO




BBICTYIICHUS
rnepes ayaAuTOpUen,
apryMEHTHPOBaHUS
M OTCTaWBaHU
CBOCH TOYKH
3peHHs.

Hroro no pazneny

12

Paszgea S. BbicokomoJieKy/JIIpHbIE COeIUHEHUSA

5.1

BBICOKOMOJ'ICKy.HSIpHBIe COCAMHCHUA

AKJ1acC

* OpraHuzanus
medcCTBa,
HacTaBHUYECTBA
MOTHUBUPOBAHHBIX U
3pPYIAUPOBAHHBIX
y4auuxcs HaJl ux
HEYCIIEBAIOIINMU
OJHOKJIACCHHUKAMHU,
JTaroIIero
IIKOJIbHUKaM
COLIMAJIbHO
3HAYUMBIH OITBIT
COTPYJIHHUYECTBA U
B3aMMHOM ITOMOIIIH;
* THULIUMPOBAHUE U
MOJJEPKKA
HCCIIEI0BATENbCKON
JIeSITEILHOCTH




IITKOJILHUKOB B
pamKax
peaM3anuu UMu
WHIUBUAYAJIBHBIX U
IPYMIOBBIX
HCCIIEIOBATEIBCKUX
IIPOEKTOB, YTO JIaCT
IIKOJIbHAKAM
BO3MO>KHOCTh
pUOOpPECTH HABBIK
CaMOCTOSITEIILHOTO
pelieHus
TEOPETUYECKOMN
poOJIeMbI, HaBBIK
TeHepUPOBAHUSA U
oopmIieHus
COOCTBEHHBIX HJIEH,
HaBBIK
YBKUTEILHOTO
OTHOIIECHUS K
qYKUM HJICSIM,
0(OpMIIEHHBIM B
paboTtax Ipyrux
HCClIeIoBaTelIeH,
HaBbIK yOJINYHOTO
BBICTYTIICHHS
nepesa ayaAuTopuen,
apryMEeHTHUPOBAHUS




H OTCTAauBAaHUA
CBO€I TOYKH
3pEeHUS.

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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