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COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THrbl nepekpeiBaHUsI aTOMHBIX OpOUTanel, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paaukaie, Hykiaeopuse u deKTpodure.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpPMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOM
rpynne. I'omonorus. 'omonorudeckue psiapl. CucreMaTHueckasi HOMEHKIATypa OpraHU4eCcKuX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl MU3YYEHUS BELECTB M UX IPEBPALICHUN: 03HAKOMIIEHUE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHUalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omosoruueckuil psi ankaHoB, o6mas (Gopmysina, HOMEHKIATypa U U30MEpHUs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrnepoja, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOIMCTBA AJIKAHOB: PEaKIMH 3aMEIIECHUs, U30MEePU3aLUH, TETUIPUPOBAHHUS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJMy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyia, HOMEHKIATypa U uzoMmepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/] AJIKEHOB, SP’-rMOpUIM3aLMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-
MIOJIOKEHUE TIpU JBOMHON CBsI3M, NoJuMepu3auuu MU okucieHus. lIpaBuno MapkoBHHKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

Ankunbl. ['omMonorndeckuii psifi amkWHOB, o0mas Gopmyia, HOMEHKIIATYpa U H30MEpHUS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHLEBYIO TPOIHYIO CBA3b. KauecTBeHHBbIE peakuu Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbl OeH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIblI€ Ha MpHUMEpe AJKWIBHBIX PaUKaIOB, KapOOKCUIBLHOU, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoausiit ras. Ilonyrusie HedTsiHbIe Ta3bl. Hed1h 1 e€ mpoucxoxaenue. KameHHsli
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'enernyeckas CBA3b MEXKIY PA3IMYHBIMU KIIACCAMH YTIIEBOAOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOAHBIX YINIEBOLOPOAOB. Peakmuu 3amermeHus
raJJoréHa Ha TUAPOKCOTPYNIy, HUTPOTPYIIy, LHAaHOTpyIIy, amuHOrpynmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOIO M CHOMPTOBOIO  pacTBopa IiEnoud. BsaumopeiictBue
JUTajJOreHaJIKaHOB ¢ MarHueM M LHUHKOM. lIoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEINECTB M MX IIPEBPALICHUI: H3y4CHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJECHCTBME alEeTWIEHAa C aMMHA4YHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjlacTMacc, KaydyKoB M PE3HHBI, MOJEIMPOBAHUE MOJIEKYJ
YIJI€BOIOPOJOB U TAJIOTEHIIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas popmyna, ©30Mepus, HOMEHKIATypa U KIacCU(pHUKAIIHSL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIUPTHI. [IeficTBHE 3TaHONA M METaHOJa Ha OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb W MIHIepUH. Pu3nyeckrue M XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranu3m desnoBeka. CriocoObl OJTydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. TokcnuHocTh ¢eHosa. CrnocoObl TONydeHUs W TpUMEHEHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepus U HOMeHKiIarypa. Du3nuecKkue CBOMCTBA ANBJIECTHUJIOB U KETOHOB. XHUMHUYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTU CTPOEHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCoOOEHHOCTH CBOMCTB MypaBbMHOW KHUCIOTHI. [loHsTHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KHCHOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
Ouznyecknue U XMMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOHN U IIEIOYHOM Ccpeie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLI4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
duznyeckue CBoilcTBa M HaxoxkaeHue B mnpupoge. DoTtocuHTe3. XHUMHUECKHE CBOWCTBA
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOIIKUE naucaxapuiabl. ['mapomus aucaxapuaoB. HaxoxxneHue B mnpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHUYECKHE CBOMCTBA Kpaxmaja: TMIpOJn3, KaueCTBEHHas peakiusi C MOJAOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJI€, B3aUMOJICMCTBHE STaHOJA C HATPUEM, OKHCIIEHHE STUIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peaxkius rioumnepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCMEPUMEHTAIBHBIX 337a49 10 TeMaM «CrupThl U GeHonb», «KapOboHoBBIE KHUCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmMyia, u3omMepusi, HOMEHKIaTypa U (PU3NYECKHE CBOMCTBA. XHUMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiia. Ctpoenne anwinHa. Bzanmuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucioThl. Homenkmarypa u  wu3omepusa. OTtaenbHbIE NPEACTABUTENN O~
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(pOTEpHBIX OPraHUYECKUX COCAMHEHWH, pEaKIus TMOJMKOHICHCAIINH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKOB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJM3, ACHATypalus, KaueCTBEHHBIC PEaKIUu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad [0 TeMaM «A30TCOJEpIKAIIME OPraHUYECKUE COCAMHEHUS» |
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — NOJIMMEPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJMATHICHTepedTaniaT). Y TUIU3amus 1 nepepadoTKa IIacTUKa.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  HazHadeHHWs] (TeIIOH, KeBIap, AIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 337a4 110 TeMe «Pacrio3HaBaHue I1acTMAcC U BOJIOKOH».

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
COeMHEHHUsT o0 Macce (00bEMY) MPOAYKTOB CropaHMsi, MO KOJHUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpe/IeNICHUE JI0JIU BBIXOJA MPOYKTa PEAKLIUU OT TEOPETUUECKU BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, IJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYla, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA W TEeTepoTpPO(HBIA THUN TUTAHUs, OpokeHue, (HOTOCHHTE3, JIbIXaHHE, OCJKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX 31eMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPyIMIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajjndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTHS
U juinHa cBsi3u. llospHOCTH, HANIPAaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHMEM (Ha NpPHUMEpPE COECIUHEHHUI 3JEMEHTOB BTOPOIO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coenuMHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOTO CTPOEHHUs. THIBI KpHUCTaNIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJsipHas ~ KOHIEHTpanus. HacelllleHHble W HEHaCBILEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Knaccudukanus XuMHUUECKUX PEaKIUil B HEOPraHNYECKOW U OpraHu4ecKOl XUMHUH. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILCHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakuuu. Karanus u katanuzatopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JABJICHHE U KOHILIEHTPALMM BEIIECTB, y4acTBYIOIIMX B peakuuu. I[Ipunmun Jle
[Tarense.

Onektponutnueckas auccouuanus. CuibHble W crnadble  31eKkTpoiuThl. CreneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJUKATOPOB, U3yYEHUE BIUSHUS PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKkiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bogopoa. Ilonmydenue, gpusnueckue ¥ XMMHUYECKHE CBOICTBA: peaklUMU C METalJaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHue B mpupojie, crocoObl MOJMydeHus, pU3nveckue U XUMHUUECKUe
cBoiictBa. ['amoreHoBonoponpl. BaxHelmne KUCIOpOACOAEpkKAIIUE COECOUHEHMSI T'aJIOTE€HOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBIIIICHHBIE CHOCOOBI MOJIyYEHUs KHUCIOPOAA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHCJIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coequuennit. @ochopHbie ynoodpeHusl.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriuepona(lV), yrompHas kuciota u €€ coiau. AKTUBUPOBAHHBIH Yrojb, aJCOPOLHS.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuusi(1V), kxpemHueBas KUCIOTa, CUIMKAThl. [IpuMeHeHne KpeMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuonnueckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenue metanioB B ObITY U TexHHKe. CIIaBbl METAILJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpymnmsl [lepuoanueckoit cucTeMbl XUMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
AJIeMEHTOB. Maruuii M KanblMii: ToNydeHue, (U3UYECKUEe U XUMHUYECKHE CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQoTepHble CBOWCTBA OKCHIA W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl ¥ AUXPOMAThI, UX OKHCIMTEILHBIC CBONCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIIUTEIbHBIE CBOMCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETALIOB, TOpPeHHE cephl, ¢Gocdopa, kene3a, MarHUS B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCJIOT | IIENIoue, KaYeCTBEHHBIE PEaKIMi Ha HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coequHEHUs», «A30T U pocdop U UX COeAMHEHUD», «MeTaulbl TJIaBHBIX MOATPYIII,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITIIICHHBIE CIIOCOOBI MOTYYCHHUST BaXKHEHIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueactsus. Posb xumMun B o0ecrieueHuN SHEPreTHYecKoi 6e30MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa Ui 00bEMa ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa PEaKiuu, €CId OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBA3EH MpU M3ydeHUH O0IIel U HEOpPraHU4YeCKOH XMMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SBJICHHE, HAYYHBIH (DaKT, TUIOTE3a, TEOPHS,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUIl ypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKpPORJIEMEHTBI, OEJKU, KHUPbI, YIJI€BOJbI, HYKJICHMHOBBIE KHUCJIOTHL, (PEPMEHTbI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, THIEBas IPOMBIIUIEHHOCTh, (apMalneBTH4YecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICJICHBI CJICAYIOIIME COCTABIISIONINE: OCO3HAHNE O0YJaIONIUMUCS POCCUNCKON TPaXKIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBujIaMu W HOPMaMH IOBCACHUSA, HAIUYHC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOHN JESATENIbHOCTH O0yYaloINXCsl B MIPOLIECCEe peain3alun
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON J1eTEIbHOCTH, B TOM YUCIIE€ B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
P aHAJN3€ PA3JINYHbIX BUIOB y4eOHOMU AESITeTbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YB@XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAaHUS TOT0, YTO JaHHBbIE HAYKH €CTh pe3yibTaT JIMTEIbHBIX HAOIIOJCHHUIA,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHaIHu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHMBATHh CBOE IOBEIECHUE W TOCTYNKH CBOMX TOBApULIEH C MO3ULUHN
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAI[USAX, YIPOXKAIOIINX 3/I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JACATCIHLHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHHS TIPEIMETHBIX 3HAHHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIECTRA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIIUATILHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE MPUPOJBI M YEJOBEKa, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOUM POJM B CO3/aHWU HOBOW 0a3bl MaTepHabHOM
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKIIOUCHHS HA OCHOBE HAyYHBIX (DaKTOB M UMEIOIIMUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIbCKON NEATEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEIAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYyYHOUM KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHNEe, N3MEpEHHEe, IKCIICPUMEHT U JAPYTHe);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (TMO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HaHWs W YHHBEpCalbHbIC y4eOHBbIC JCHCTBHS B TO3HABATEIBHON U
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YbTAThI ACATEIHHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS Kilaccu(UKAIMK BEIECTB M XUMUYECKIX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYyX ACHHsS (MHIYKTUBHBIC, IEIYKTHBHBIC, MO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBJICHHSI XapaKTEPHBIX MMPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BONPOCHI B Ka4€CTBE WHCTPYMEHTAa MO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 32 XOJIOM IMPOIEcca, CaMOCTOSATENbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOUCKY METOJOB pELIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopmalry, He0OX0AUMOH /1JIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHe);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIITHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C npe3eHTauHeI71 PE3YyJIbTATOB MO3HaBaTeJIbHOM ACATCIIbBHOCTH, IOJIYYCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BBIBOJIbI 110 pE3yJibTaTaM HpOBe,Z[éHHLIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESATEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJHMPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbonee 3(hHeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM TOIYUYEHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTPaMMbl IO XMMUU Ha YriayOnEHHOM ypOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrelupUYecKue I yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUN B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEJICTABICHUI: O MeCTe W 3HAYCHHH OPraHMYeCKOW XUMHH B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur MmMpooOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTUH
MEIUIMHBI, CO3JaHUU HOBBIX MATE€PHAJIOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIICYCHHUU
paIMOHATFHOTO TPUPO/IOTIONB30BaHuUs, B (OPMUPOBAHIH MHPOBO33PEHUS U OOIICH KyIbTYpPbI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Cpejie;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJAraIOIIHe
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJIHM, OCHOBHOEC W BO30YXIEHHOE COCTOSIHUSI aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, WOH, MOJIEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKHUCIICHHUS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHas W MPOCTPAHCTBEHHas (T€OMETpUYecKas, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpPraHUYeCKUE COCIUHCHHS, MOHOMEp, IMOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuit 3akoH J[. V. MeHneneeBa, Teopusi CTPOCHHUS
oprannueckux BemecTB A. M. bByrnepoBa, 3akOH cOXpaHEHHUST MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TIPEBpAIICHHs DHEPTUM TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAHHSI
MPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKHX SBICHH;, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIHUSHHHM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbId dQdexTsl, opueHTanTsl | u |l pona); dbakronormdeckue cBeneHUss O CBOHCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaXKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadoTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHHUM: BBISBJIATH XapaKTePHbIC MPU3HAKH TIOHATHH, yCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI MOCPEACTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakiui, peakluii HOHHOTO OOMeHa MyTEM COCTaBJIEHUS UX TIOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAAIEKHOCTb U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs N0 cucremarmdeckoid HoMmeHkiarype (IUPAC) u mpuBoanTh TpUBHAIBFHBIC Ha3BAHHUSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OPraHUYeCKUX BEUIECTB (OTWJIEH, alleTWIEH, TOJIYOJI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHUIIUH, TUBUHUJL, U30IPEH, XJIOPOIPEH, CTUPOI U IPYTHUE);

cOpPMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3U B OpPraHUYECKUX
coeMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa ayis 00bsICHEHUSI 3aBUCUMOCTHA CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAJIKAHOB, AaJKEHOB, aJKaJWEHOB, AJIKMHOB, ApPOMAaTUYECKUX YIJIEBOAOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETUYECKYHO0 CBSI3b MEXKJIYy HUMHM YPaBHEHUSIMH COOTBETCTBYIOIIHMX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpPaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAaHUN O ECTECTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOIIOJEHUHM, H3MEPEHHH, MOJICIUPOBAHUH, OSKCIIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPALMUA  MBICIUTEIHHOU
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NpPECTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHWH: MPOBOIUTH pPACUYETHI 1O XUMHUYECKHM (QopMmyliaM |
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIEeCTBA IO U3BCCTHBIM MACCOBBIM OOJISIM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh IOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHN4YCCKUX BCIICCTB, KAYECTBCHHBIC pPCaKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHHeM TMpaBuwil 0e30macHOro  OOpalleHusl C  BelecTBaMH M J1abopaTopHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€71€CO00pa3HOCTh  NPUMEHEHHS  OpraHMYeCKWX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMallMd B pa3jMYHBIX MCTOYHMKAX (HayyHas M yd4eOHO-Hay4yHas JUTepaTypa, CpeicTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTUYecKoil M MuiieBoil 0e30MacHOCTH, B Pa3sBUTHMM MEAWLMHBI, CO3JAHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTIONIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpene;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-atomHbBIC OpOWTaNM, OCHOBHOC W BO30YXKJAEHHOE COCTOSHHSI aTOMa, THOPHIU3aIUs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKas PEaKLUs, PacTBOP, SJIEKTPOJUTHI, HEINEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuy, nepuoanyeckui 3akoH .M. MenneneeBa, 3aKOH COXPaHEHUs MacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAINME€ B OCHOBE MOHMMAHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJUHAMUYECKHMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX UX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MPUHIIAIIAX XUMHYECKOTO TIPOU3BO/ICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOIh30BaTh XMMHYECKYI0 CHUMBOJHMKY IS COCTABJICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMUYECKON CBSI3W W TUIA KPUCTAUTMYECKOW pPEméTKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIAaCCH(UIIMPOBATH: HEOPraHWYECKHE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTaau3aTropa U JpYTHE); CaMOCTOSTEIbHO BBIOMpATh OCHOBaHUS U
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHUSI UX DJIEKTPOHHBIX 000JI0YEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEKly HEOPraHM4YECKUMH BEIECTBAMU C IIOMOLIbI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa TyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUH; peaKmui
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMUMHMUYECKON peaklMy B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEILEHUs
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYy4YeHHUs] CEPHOM KHCIOThl, aMMHaka, OOlIMe HaydyHble MPUHIIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHHMI O METOJIaX HAYYHOTO MMO3HAHUS SIBJICHUIN
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
HMMEIOIINX MECTO B MIPUPOJIE, IPAKTUUECKOH AEATEIIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
IMOHUMAaHHS MaTEPUAIIBHOTO €ANHCTBA MUPA,;

c(hOpMUPOBAHHOCTh YMEHUS ITPOBOIUTH PACUETHI: C UCMOIb30BAaHUEM MOHATUH «MaccoBas
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOro 3(pdekTa peakinu; 3HaUeHUs BOJOPOTHOTO MOKAa3aTeNs PACTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIECTBA WM JaHO B H30bITKE (MMEET MPUMECH); I0JIU
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e30macHOro oOpaleHHsl C BeleCTBaMHU U J1abOpaTOpHBIM 00OpyJOBaHUEM, (OPMYIUPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKarollled IPUPOJHOM Cpeipl U JOCTHKECHHMS €€ YCTOMYMBOIO pas3BUTHSA, OCO3HABATh



[IpoBepsiemble TpeOOBaHMS K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBartenbHON porpaMmsl 1o xumud (10 kiace)

Kon
MIPOBEPSIEMOro
pe3yibTaTa

ITpoBepsieMble MpeaMETHBIE PE3YIBTATHI OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOIM
MIPOrpaMMBbI CPEIAHEr0 00IIero 00pa3oBaHMs

1

TeopeTrnyeckrie OCHOBBI OpraHUYECKOW XUMHUH

11

ChopMHpPOBAaHHOCTh  MPEACTABIICHUH O  XMMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIM XUMHH B TIO3HAHWH SBICHUMA
npupossl, B (OPMUPOBAHUM MBINUICHUS W KYJIBTYPbl JIUYHOCTH, €€
(bYHKITMOHATIBHON TI'PaMOTHOCTH, HEOOXOIUMOHN JUISl PEIICHUS MPAKTHYSCKHX
3a7a4 M 3KOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM cpene

1.2

Bnanenue CUCTEMOH XUMHUYECKUX 3HAHUM, KOTOpast BKJTIOYAET:
OCHOBOIIOJIATAOIINE TTOHSTHUS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIFHOCTh, CTEIEHb OKHUCJICHUS, XHUMHUYECKas CBsI3b, MOJb,
MOJISIpHAs Macca, MOJSIPHBIH 00BeM, YIJIepOAHBIA CKeleT, (QyHKIMOHAJIbHAs
Tpylma, paaukaig, HW30MEpUs, HW30MEpPHI, TOMOJOTHYECKUN psll, TOMOJOTH,
YTIIEBOAOPOIBI, KHCIOPOMI- W a30TCOACPXKAIUE COCAUHEHUS, OMOIOTHYECKH
aKTHBHBIC BemecTBa (YTIEBOABI, JKUPHI, OCNIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC COCTUHEHUS); TEOPUU U 3aKOHBI
(Teopuss XMMHYECKOTO CTPOCHHS OpraHW4YeckuX BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOIUYECKHI S3BIK XUMHHU, (DAKTOJIOrHMYECKHUE CBEICHUS O
CBOMCTBax, COCTaBe, MONYYECHUH H 0E30IMaCHOM HCIOIh30BAHUM Ba)KHEHIINX
HEOPTaHWYECKMX ¢ OPTaHMYECKHX BEHECTB B OBITY H TIPaKTUYECKOH
JeSITeTHHOCTH YeIOBEKa

1.3

CdopMupoBaHHOCTh yMEHWH BBIABIATH XapaKTE€PHbIE MPHU3HAKK TTOHITHIA,
YCTaHABIMBATh WX B3aUMOCBA3b, UCIOIH30BATh COOTBETCTBYIOIINE MOHATHS TIPH
OIMCAaHWM COCTaBa, CTPOCHHUS U MPEBPAIICHIH OpTraHMYECKIX COSTMHEHNN

14

chOpMHUPOBAaHHOCTH yMEHWUH WCIOIB30BATH XUMHUYECKYI0 CHMBOJHUKY IS
COCTaBJICHUS MOJIEKYISPHBIX W CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIIEHHOM)
(opMyn oOpraHMYECKMX BEIIECTB UM ypPaBHEHWHA XWMHAYECKHX PEAKIIHH,
M3rOTaBIMBATH MOJEIN MOJIEKYJI OPTaHUYECKHUX BEIIECTB U MILTIOCTPAIlUN MX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOSHHS

1.5

ChopMuUpOBaHHOCT yMEHHMH YCTaHABIMBATH MNPUHAIICKHOCTh H3YYEHHBIX
OPraHWYeCKHUX BEMIECTB 0 MX COCTaBY M CTPOCHHIO K OIPEIEICHHOMY KIIaccy
(rpynme)  coenwHEHWH  (YTIEBOJOPOJBI, KUCIOPOX ¥ a30TCOIepIKallne
COCIIMHEHHMS, BBICOKOMOJICKYIISIDHBIC COEIMHEHHs), JaBaTh MM Ha3BaHUS IO
cucreMarudeckoit HomeHknarype (IUPAC)

15

ChopMHpOBaHHOCTh yYMEHHUSI ONPEHETSATh BHUIBl XHMHYECKOHM CBSI3M B
OpPraHMYECKUX COeTMHEHUX (OXMHAPHBIC U KPATHBIE)

16

ChopMHpOBaHHOCTh YMEHHUSI IPUMEHSATH: IIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux Bemects A.M. ByTiiepoBa aist 0OBbsSCHEHHS 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHMs MACCHI BEIIECTB

VYrunesonoponsl. Kucmoponaconepxkammue W a30TCOAEpIKAIME OpPraHUYECKHE
COEMHEHNUS. BBICOKOMOIEKYISIpHBIE COEMHEHHUS

21

C(bOpMHpOBaHHOCTB YMGHI/II\/'I MNPpUBOAUTL TPUBUAJIBHBIC HA3BAHUA OTACIBHBIX




OpPraHMYECKHX BEIIECTB (ITHJICH, MPOMNWICH, AaleTHIeH, STUJICHIJIUKOIb,
rMUepuH, ¢GeHon, QopManbieruj, aueTaubAerui, MypaBbHHAs KHCIIOTa,
YKCyCHasl KHCIIOTa, OJIEMHOBAas KHCIIOTA, CTEapuHOBas KHUCIIOTa, IJIIOKO3a,
¢bpyKTO3a, Kpaxmal, LeII03a, TIUIHH)

2.2

ChopMHPOBAHHOCTh YMEHHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (DU3HUECKHE
XUMHNYECCKUEC CBOﬁCTBa THUIINYHBIX HpCI[CTaBI/ITCJ'ICI\/'I pa3JII/I‘IHBIX KJI1aCCOB
OpPraHHYECKHX BEIeCTB (METaH, 3TaH, STHJICH, MPOIUIEH, aleTHaeH, OyTaaneH-
1,3, merunOyTanuen-1,3, OEH30J, METaHOJ, TAHOJN, ITUJICHIVIUKONb, TJIHUIICPHH,
(eHOMN, aneTaabaerda, MypaBbHUHAs M YKCYCHAas KHCIIOTHI, TJIFOKO03a, Kpaxmall,
EJUTION03a, AMUHOYKCYCHAsI KHCIIOTA)

2.3

CchopMUpOBaHHOCTh yMEHHsI WIUTIOCTPHUPOBATH TEHETHUECKYIO CBSI3b MEXIY
TUNHWYHBIMHA TIPEACTABUTENSAIMU PA3JIMYHBIX KJIACCOB OpPraHUYECKUX BELIECTB
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKUUNA C HCIOJIb30BaHUEM

CTPYKTYPHBIX (hOpMyIT

2.4

ChopMHUPOBAaHHOCTh YMEHHSI XapaKTePU30BaTh HCTOUYHUKU YIJIEBOIOPOIHOTO
Ceipbst (HedTh, NPUPOAHBIA Ta3, Yroib), CHOCOOBI WX TMEepPepabOTKH |
MPaKTHYECKOE MPUMEHEHNE TTPOAYKTOB TIepepaboTKu

XUMHA U )KU3Hb. PacueTsl

3.1

ChopMHPOBAaHHOCTh YMEHHI BJIAJICTh CUCTEMOM 3HAHHMH 00 OCHOBHBIX METOAX
HAy4YHOTO TMO3HAHWS, HCHOJb3YyEMbIX B XHUMHUU MpPU HU3YUEHUU BEUIECTB U
XUMUYECKUX SIBJICHUM (Habmonienue, U3MEpEHHeE, 3KCIIEPUMEHT,
MOJIENIMPOBAHIE), MUCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS IPUHSITHS
pELIEHNI B KOHKPETHBIX JKU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
NIPUMEHEHUEM

3.2

CdopMupoBaHHOCTh yYMEHHH COONIONATH IMPaBHUJIA TIOJNB30BAHHUS XUMHUYECKOM
nmocyol M JabopaTOpHBIM OOOPYIOBaHHMEM, a TaKKe TpaBHiia OOpaileHHs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHSAMH I10 BBITOTHEHHIO JTA0OPATOPHBIX
XUMHYECKUX OITHITOB

3.3

CohopMupoBaHHOCT yYMEHWI IUIAHMPOBATH W BBIONHATH  XUMHYECKHH
9KCTIEpUMEHT  (TIpEeBpallleHHs OPraHWYeCKWX BEIISCTB IIPH  HArpeBaHUH,
MONTy4eHNUEe OTHICHA W M3YYCHHE €ro CBOWCTB, KaueCTBEHHBIC PEaKIHH
OpPraHMYecKHX BEIIECTB, JeHATypauus OEIKOB TIpH HAarpeBaHUM, IBETHBIC
peakuu OENKOB) B COOTBETCTBHH C IPaBWJIAMH TEXHUKH OE30MacCHOCTH TPHU
oOpallleHn C BEMIeCTBaMH W JabOpaTOPHBIM OOOpPYAOBAaHWEM; MPENCTABIATH
pe3ynbTaThl  XMMHYECKOTO OJKCHepHMEHTa B (OpMe 3alucH  ypaBHEHHH
COOTBETCTBYIOIIMX peaKIuid u (HOpMyIHpOBaTh BBIBOIABI Ha OCHOBE 3THX
pe3yIbTaToB

3.4

ChopMHpOBaHHOCTh YMEHHH HPOBOAWTH BBIYUCICHUS MO0 XUMHYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJIMYECTBA HCXOTHOIO BEIIECTBA WIIM IMPOIYKTa
peakuMu MO M3BECTHBIM Macce, 0O0beMy, KOJIMYECTBY OJHOIO W3 HCXOTHBIX
BEIIECTB MJIH MIPOLYKTOB PEAKIINH)

3.5

ChopMHpOBaHHOCTh yMEHMH  KPUTHYECKH  aHAIM3UPOBATh  XHMHYECKYIO
nHpOpMALNIO, TIOMYYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpEACTBa MacCOBOM
nHpopmarum, cerb HTEpHET U IpyTHE)

3.6

C(l)OpMI/IPOBaHHOCTB YMCHI/Iﬁ CO6J'II-O,I[aTI> npaBuia OKOJIOTHYC€CKH
uenec006pa3H0r0 IIOBCACHUA B 6LITy nu pr,[[OBOﬁ JCATCIIBHOCTU B ILECIIAX
COXpaHCHUA CBOCTO 310POBbA U OKPY)KaIOH.[eﬁ HpHpO,I[HOﬁ Cpe€abl, OCO3HABATH
OITIaCHOCTBb BOBHeﬁCTBHH Ha JKHUBBIC OpPraHU3Mbl OHNPCACICHHBIX OPraHUYCCKUX




BEIIECTB, TOHMMas cMbicn mokasatens IIJIK (mpemenbHO —momyctumoi
KOHILIGHTpAlliM), TIOSICHATH Ha [pHUMEpax CmocoObl  yMEHBIICHUS H
MIPEeIOTBPAIIEHUS X BPEAHOr0 BO3AEHCTBHSI HA OPraHM3M YeIOBEKa

Tabnuna 15.1

[IpoBepsiemble 3neMeHThI conepkanus (10 kiacc)

Kon IIpoBepsieMblil AIEMEHT COolEpKaHUSA
1 TeopeTndeckue OCHOBbI OPTaHUYECKONH XUMUU
11 IIpeamer opraHM4eckoi XMMHUHU: €€ BOSHUKHOBEHHUE, pPA3BUTHE U 3HAYEHUE B IIOJIy4EHUN

HOBBIX BELIECTB M MaTepuasioB. Teopusi CTpPOEHUS OPraHWYeCKUX coeanHeHuid A.M.
BbytnepoBa, ee OCHOBHBIE OJIOKEHUS

1.2 CrpykrypHbie (HOPMYIIBI OPTaHMYECKUX BEIIeCTB. [ OMONOTHS, H30MepHs. XUMHIYecKas
CBS3b B OPTaHMYECKHUX COCIUHEHUAX - OJMHAPHBIE U KpaTHbIE CBs3U. [IpencrasiieHue o
KJIacCU(UKAIIUN OPTAHNYECKUX BEIIECTB

1.3 HomenknaTypa OpraHM4ecknx COEIWHEHHWH (CHCTeMaTHuecKas) ¥ TPUBHAIbHBIC
Ha3BaHMS BOXHEWINX MIPEACTABUTENEH KIACCOB OPTAaHUYECKHUX BEIIECTB

2 VYr1eBo10pOIbI

2.1 AJIKaHBI: COCTaB W CTPOCHHWE, TOMOJOTHYCCKUN psna. MeTraH W 3TaH - TMpocTeimme
MPEACTABUTENN ATKaHOB: (PM3UYECKHE U XUMHUECKHE CBOMCTBA (PEaKI[UU 3aMeIeHUs 1
TOpEeHH), HaXOXKACHUE B TIPUPOJIE, TIOTyUIeHNE U IPUMEHEHUE

2.2 AJKEHBI: COCTaB M CTPOEHNE, TOMOJIOTHYECKUH psifl. DTHIICH U MPOMIIIEH - MPOCTeHIne
MpEACTABUTENN  aJKeHOB:  (U3MYECKHe W  XHMHUYECKHE CBOWCTBA  (pEaKiuu
THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATAAM, OKHCICHUS ¥ TOJMMEPHU3aIlnn),
MTONTyYeHHEe U TPUMEHEHHE

2.3 Ankanuensr: Oyramnen-1,3 u metunOyraauen-1,3: cTpoeHne, BaKHEHIINE XHMHYECKIE
CBOMCTBa (peakiusi mouMepu3auu). [lomydeHne CHHTETHYECKOT0 KayqyKa U Pe3HHBI

2.4 AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKHUN psim. ANCTHieH -
MPOCTEHINNI MpeCTaBUTENb AJTKHHOB: COCTaB, CTPOCHUE, (DHU3UYECKHE U XUMHUCCKUE
CBOMCTBAa (peakiM THIPUPOBAHHWS, TAJOTCHUPOBAHUS, THAPATAIlMH, TOPCHUS),
MOJyYEHHE U TIPUMCHCHHE

2.5 Apenbl. beHzon: cocraB, crpoeHme, (U3NYECKHEe W XMMHYECKHE CBOMCTBA (peaKiuu
raJOreHHPOBAHUS W HUTPOBAHWUS), IOJNyYeHWE W TPHMEHeHHe. TOoiyorn: cocras,
cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBAa (pEaKUUHM TaJOreHUPOBAaHUS U
HUTPOBAHUS), MMOJYYEHHE M NpHUMeHeHne. TOKCHYHOCTh apeHoB. | 'eHeTHdeckasi CBS3b
MEX]y yTrJIeBOIOPOAAMH, IPHHAISKAIINMHE K pa3InYHbIM KlaccaM

2.6 [TpupoaHbIe NCTOYHUKHU YTIIIeBOAOPOAOB. [IpupoaHbIii ra3 U MOy THBIE HE(TSIHBIE Ta3bl.
Hedts u ee mpoucxoxkaenue. CrnocoObl nepepaOOTKH He(TH: NEperoHkKa, KPEeKUHT
(TepMHYECKUH, KaTadUTHYeCKWi), mmponu3. [IpoaykTel mnepepaboTku HepTH, HX
NPUMEHEHNE B TPOMBIIUIEHHOCTH W B ObITY. KaMeHHBIA yromp W HpOIYKTHI €ro
nepepadboTKu

3 KHCJ’IOpO}.ICOI[ep)KaH.[I/IC OpPraHn4CeCKUC COCANHCHU

3.1 Hpe;leanbIe OAHOATOMHBIC CIIMPTHI. MeraHon W 3TaHOI: CTpOCHUC, (1)H3H"I€CKI/IG u




XUMHYCCKHE CBOMCTBA (peaKHI/II/I C AKTUBHBIMH MCTAJJIaMU, TaJIOTCHOBOAOPOJaMH,
FOpeHI/Ie), IIPUMCHCHUC. BOI[OpOILHI:Ie CBsA3U MCKAY MOJICKYJIaMUu CIIMPTOB. I[CﬁCTBHC
MCTaHOJIa U 3TaHOJIa Ha OpraHH3M YCJIOBCKA. MHoroatoMHbIC CIIUPTHI. OTUICHTIUKOJIb
U TIMICPUH: CTPOCHUC, (pI/I3I/IIICCKI/Ie U XUMHYCCKHE CBOMCTBA (B3aI/IMO,HCI>'ICTBI/Ie cOo
MICJIOYHBIMA MCTAJUIaMU, KAYECTBCHHAA pCaKlid Ha MHOI0OaTOMHBIC CHI/IpTLI). IIGI‘/'ICTBI/IC
Ha OopraHn3M 4€JIOBEKa. HpI/IMCHCHI/IC TIIMOCpUHA U STUJIICHT JIMKOJIA

3.2

deHoN: CTpOCHHE MOJICKYINbI, (U3MYSCKHE M XHMHYSCKHE CBOWCTBA. TOKCHYHOCTH
¢enona. [Ipumenenue geHona

3.3

Anpnerupl M KeTOHBL. DopMmanbierujl, aneTalbJIeruj; CTPOCHUE, (PU3NYESCKUE U
XUMHYECKHUE CBOMCTBA (PEAKI[MM OKUCJICHUS U BOCCTAHORBJICHHUS, KauyeCTBEHHBIC
peakuum), moydeHrue U IPUMEHEHUE

3.4

OIHOOCHOBHBIC TPEETbHBIC KAPOOHOBBIE KUCIOTH. MypaBbUHASI M YKCYCHASI KHCIIOTHI:
CTpoeHue, (PU3NUeCKue U XMMHUYECKHE CBOWCTBA (CBOIMCTRA, OOIIME IS KJlacca KUCIIOT,
peakiusi 3TepuduKaIMK), MONydeHue H mnpuMeHeHue. CTeapuHOBas M OJICMHOBAS
KHCJIOTBHI KaK MPEACTaBUTENN BHICIIUX KapOOHOBBIX KHCIOT. MbIIa KaK COJM BBICIITUX
KapOOHOBBIX KHCIIOT, MX MOIOIIEE IeHCTBIE

3.5

CrnoxHble 3QUpbl KaK MPOU3BOHBIE KAPOOHOBBIX KHCIOT. [ MAPOIIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue ;xupoB. brosorndeckas poiib KUPOB

3.6

VYrneBonsl: cocTas, KacCH(QUKAIUS YTIEBOA0B (MOHO-, IU- U TOMcaxapuabl). [roko3a
- TIPOCTEHIHI MOHOCaXapwJ: OCOOEHHOCTH CTPOCHUS MOJEKYIbl, (HU3MYeCKHe Hu
XUMHYECKHE CBOiCTBa (B3amMmomeiictBue ¢ rumapokcuaom wMeau  (II), oxucienme
aMMHadHBEIM pacTBOpoM okcuaa cepedpa (I), BoccTaHOBJICHHE, OpOKEHHIE TIIFOKO3BI),
HaxoXJIeHHe B IPHUPOJE, MPUMEHeHne, onomorudeckas poib. PorocnHTe3. PpyKTO3a
KaK M30Mep TIIOKO3bl. Kpaxman u memmono3a Kak MpupogHbie nonmuMepsl. CTpoeHne
Kpaxmalla W He/UTIoNIo36l. Du3nvecKkne W XMMHYECKHe CBOMCTBAa Kpaxmaia (THIpONH3,
KaueCTBEHHAs PEaKIIHsl C HOJIOM)

A3oTcoJiepKalye OpraHueckue COeTMHEHUS

4.1

AMUHOKHCIOTHI Kak aMdoTepHble oOpraHmdeckue coeanHeHus. Ousudueckne wu
XUMHUYECKHE CBOMCTBa aMUHOKHCIIOT (Ha MpUMepe TINIKHA). bruonorndeckoe 3HadeHne
aMuHOKUCIOT. [lenTuabt

4.2

benkn xax mpupoaHbIE BEICOKOMOJIEKYJISIpHBIE coenuHenns. [lepBruuHas, BTOpuYHAs U
TPETUYHAs CTPYKTypa OEIKoB. XMMHYECKHE CBOMCTBA OEIKOB: THIPOIN3, ACHATYpaIlus,
KaueCTBEHHBIE PEaKINH Ha OEIKU

BricokoMoneKysipHbIEe COeTMHEHUS

5.1

OCHOBHBIE TIOHATUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH: MOHOMED, ITOJIMMED,
CTPYKTYpHOE 3BEHO, CTEleHb IOJMMEPU3ALUKU, CpeIHsIsl MOJEKyJsipHas Macca.
OCHOBHBIE METOZBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHHMH - MOMUMEpH3auus U
MOJIMKOHIEHCALINS

5.2

9KCH€pHMeHTaJ’ILHLIG MCTOAbI N3YYCHUSA BCHICCTB U UX HpeBpaHleHHﬁl O3HAaKOMJICHHUEC C
06pa3LIaMI/I NPUPOAHBIX U UCKYCCTBCHHBLIX BOJIOKOH, IUIACTMACC, Kay4yKOB. HOJ'Iy‘IGHI/Ie
CHUHTCTUYCCKOI'O KaydyKa U PE3UHbI

Tabnuna

[IpoBepsiemble TpeOOBaHMS K pe3yJibTaTaM OCBOECHHSI OCHOBHOM
obpazoBarenbHol porpaMMsl (11 kiace)

15.2



Kox mposepsiemoro
pe3ynbraTa

HpOBCpSIeMBIe NpCaAMCTHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
O6pa30BaTeJ'IBHOI>i nporpaMMhbl CpCAHET O O6IIICI‘O O6pa3OBaHI/I$I

1

TeopeTquCKHe OCHOBBI XUMHH

11

Bnagenne  cucteModM = XMMHUYECKMX ~ 3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATalOIINe TOHATHS (XUMUYECKUN 3JIEMEHT, aToOM, JJICKTPOHHAs
00oouka aroMa, s-, P-, 0-3MeKTpOHHBIC OpOUTAIM aTOMOB, MOH, MOJEKYIa,
BaJIGHTHOCTb, JJIEKTPOOTPHUIIATENILHOCTh, CTEIEHbh OKUCICHHS, XUMHYECKas
CBsI3b, MOJIb, MOJIAPHAsh Macca, MOJSPHBIH 00BEM, KpUCTAIIMYCCKAs
PEeIICTKA, TUIIBI XUMHUYCCKUX peaKuHﬁ (OKI/ICJ’IHTCHI)HO-BOCCTaHOBI/ITCJII)HI)IG,
9K30- U DHJOTCPMHYCCKHE, PEaKIMM HOHHOro OOMEHa), pacTBOp,
SJIEKTPOIHUTHI, HEDJIEKTPOJIUTHI, IIEKTPOIUTHYECKAS JIACCOLTUATIHS,
OKHUCJIUTEh, BOCCTAHOBUTENh, CKOPOCTh XUMUYECKOW PEAKIINH, XUMUUIECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHsI AJIEKTPOIUTUUECKON TUCCOIUAIINH,
Ilepuomuueckuii 3axkon JI.MI. MenneneeBa, 3aKOH COXpPaHEHUS MACCHh),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH, q)aKTOJIOI‘I/I‘IeCKI/Ie CBCACHU S
O CBOKMCTBaX, COCTaBe, IIOJyYEeHHMH H OE30MaCHOM HCIIOJIb30BAaHUU
BOXHEHIINX HEOPTaHWYECKHMX BEIMECTB B OBITYy ©  MPAKTUYECKOI
TSI TEBHOCTH YeJTOBEKa

1.2

ChopMHpOBaHHOCTh ~YMEHWH  BBISIBISTH — XapakTepHblE MPU3HAKK H
B3aUMOCBS3b M3YYEHHBIX TMOHATHH, MPUMEHATH COOTBETCTBYIOIINE TOHATHS
P ONMHCAaHWU CTPOEHHS W CBOWCTB HEOPraHWYECKHX BEMIECTB W HX
MIPEBPAIIECHUH; BBISBIISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHHUNA C MOHITHAMH U
MIPEICTABJICHUSIMHU APYTUX €CTECTBEHHOHAYUYHBIX IIPEAMETOB

1.3

BnameHne OCHOBHBIMH METOJaMH HAydyHOTO IIO3HAHUS BEIISCTB H
XUMHAYECKUX  sIBICHWUN  (HaOJdroleHWe,  W3MEpPEeHUE,  OKCIICPHMEHT,
MOJICTTUPOBAHUE)

14

CdhopMIpOBaHHOCTh YMEHUI ONPENENITh BAJCHTHOCTh U CTEIICHb OKUCICHUS
XUMHYECKUX OJEMEHTOB B COCAMHEHHSAX pAa3MYHOTO COCTaBa, BUJ
XUMHUYECKOW CBSI3U (KOBalICHTHAs, MOHHAS, METaJIMuecKas, BOJOPOIHAs) B
COC/IMHEHUSAX, THUI KPHUCTADIMYSCKOW PEIIETKH KOHKPETHOTO BellecTBa
(aTomHas, MoNeKyIsApHAs, MOHHAS, METAITNIECKas)

1.5

CdopMHupoBaHHOCTh YMEHHH OIpENensiTb XapakTep Cpembl B BOTHBIX
pacTBOpax HEOPraHWYECKUX COENMHEHUIN

1.6

ChopMupoBaHHOCTh YMEHHUS KIACCH(UIMPOBATE XUMHYECKHE PEAKIUH II0
pasNUYHBIM TpPH3HAKAM (YHCIy W COCTaBy pEAardpyrolluX BEIIECTB,
TeruioBoMy 3 dexTy peakiun, N3MEHEHHIO CTEIeHel OKUCIICHUS JIEMEHTOB,
00paTHMOCTH peaKINH, yIaCTHIO KaTaan3aTopa)

1.7

CdopMHpPOBaHHOCTh YMEHHH COCTABIATH YPAaBHEHUS PEaKIMi pPa3IMIHBIX
TUIIOB, TIOJHBIE W COKPAILEHHbIE ypPaBHEHHUS PEaKuWi HOHHOrO OOMEHa,
YUUTHIBAs YCJIOBUS, IPH KOTOPBIX 3TH PEaKLUU UIYT 10 KOHLIA

18

ChopMHpOBaHHOCTh YMEHUH MPOBOAWTH PEAKLUMH, IOATBEPXKAAIOIINE
Ka4yeCTBEHHBIM COCTaB Pa3lIMYHbIX HEOPraHWYECKUX BELIECTB, PACIO3HABAThH
ONBITHBIM IIyTeM HWOHBI, NPUCYTCTBYIOLIME B BOIHBIX pacTBOpax
HEOPraHMYEeCKUX BEIIECTB

19

ChopMHpOBaHHOCTh YMEHHH  pacKphlBaTh  CYIIHOCTb  OKHCIHMTEIBHO-
BOCCTAHOBHUTENBHBIX pPEAKUUIl IOCPEACTBOM COCTABJIEHHS DSJIEKTPOHHOTO
OanaHca 3TUX peaKui




1.10

CdopMHUpPOBaHHOCTH YMEHUN O0BSICHITH 3aBUCUMOCTH CKOPOCTH XMMUYECKOM
PEAKIUH OT Pa3INYHbIX (PaKTOPOB

1.11

CdopMHUpPOBaHHOCTE YMEHHUI OOBSCHATH XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBeCHsS B 3aBHUCHMMOCTH OT BHEIIHEro BoznaedcTBus (mpuHiun Jle
[Tatenne)

OO0mas ¥ HeoOpraHUYecKask XUMUS
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CdopMHpPOBaHHOCTE YMEHHI pacKpbIiBaTh CMBICT [leproanyeckoro 3akoHa
JA.W. MenneneeBa M JEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOILYIO,
OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (PyHKINN

2.2

CchopMHpOBaHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX 3yeMeHTOB 1 - 4 mepuonoB Ilepuoanyueckoil cuctembl
xuMudeckux snementoB JI.M. MenmeneeBa, ucmons3ys moustus "s-, p-, d-
3JIGKTPOHHBIE  opOuTanu",  "dHepreTuueckue  ypoBHHU",  OOBACHATH
3aKOHOMEPHOCTH W3MEHEHHsS] CBOWCTB XHWMHYECKHX 0JJIEMEHTOB U HX
CoeMHEHUH 1o mnepuosaMm M rpynmaM  [lepuoguueckoil  cucTeMbl
xumudeckux 3aeMmenToB J[.M1. Menneneera

2.3

ChopmupoBaHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHUCHIBATH)  oOmime
XUMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB pA3IUYHBIX KIACCOB,
MTONTBEPKIATh CYIIIECTBOBaHWE TeHETUYECKOI CBSI3U MEXTY
HEOPTaHWYECKVMH BEIIECTBAMHU C MOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX peaKInui

2.4

CdopmupoBaHHOCTD YMEeHUU yCTaHaBIMBATh MIPUHAIEKHOCTH
HEOPTaHWYECKHUX BEHIECTB IO UX COCTaBY K ONMpPENENeHHOMY Kiaccy (Tpyrime)
coeqHEeHUH (MPOCThIE BEIIECTBA - METAIBI W HEMETaJUIbl, OKCHIBI,

OCHOBaHWUS, KHCIOTHI, aM(pOTEpHbIE THAPOKCHIBI, COJTH)

2.5

ChopMupoBaHHOCTh YMEHHH HCIIONB30BaTh XMMHUYECKYIO CHMBOJHKY IS
COCTaBJIeHHs (OPMYJT BEIIECTB M YPaBHEHHH XHMHYECKUX pPEAKIHH,
cucrematnueckyto HomeHknatypy (IUPAC) wu TtpuBHanbHBIE Ha3BaHUS
OTZENBHBIX HEOPTaHMYECKMX BEIISCTB (yrapHbIii Ta3, YIJIEKHCIBIN Tas3,
aMMHaK, TamieHasi W3BeCThb, HETalleHas W3BECTh, NMUThEBAs COMA, NMUPUT U

Apyrue)

2.6

CdopmupoBaHHOCTh yMEHHH  XapakTepu3oBaTh (OMUCHIBATH)  OOmIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKMX BEIIECTB Ppa3IMYHBIX KJIAaCcCOB,
MIOATBEPXKAATh CYILIECTBOBaHHE TeHETHYECKOH CBSI3U MEKIY
HEOPraHMYECKUMH BEIIECTBAMH C IOMOIIBIO YPaBHEHHM COOTBETCTBYIOLIMX
XUMUYECKUX PEaKLUil

2.7

CdopMupoBaHHOCTh YMEHHH IUIAHUPOBATH W  BBIOIHATH XHUMHYECKHI
JKCIIEpUMEHT  (pa3lloKeHWe TIEepOKCHJa BOAOpOAa B  IPUCYTCTBUHU
KaTanu3aTopa, OIpeNelieHne CpeAbl PacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEPCAIILHOTO HHJIUKATOPa, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOW PEaKIH, peakiid HOHHOTO 0OMeHa, Ka4eCTBEHHbBIE PEaKIIH Ha
cyibdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSA, pEIIeHue
AKCIIEPUMEHTANBHBIX 337ad4 1o TemMaMm "Meramms" u "Hemeramnsr") B
COOTBETCTBHH C TIPaBHJIAMH TEXHHKH O€30MaCHOCTH MpH OOpamieHHH C
BEIIECTBAMH H JIA0OpAaTOPHBIM 00OpPYIOBaHUEM; MPEACTABIATH PE3YJbTAThI
XUMHYECKOT0 IKCTIIEPUMEHTa B (DOpME 3alich YpaBHEHUIH COOTBETCTBYIOIINX
peaxiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE dTUX PE3YJIHTATOB

2.8

C(bOpMHpOBaHHOCTB YMGHI/II\/'I CO6J'I}0,I[aTI> IMpaBUJia MMOJb30BaAHUSA XUMHYCCKOH




MOCY/IOi W J1abOpaTOpHBIM 00OPYIOBaHUEM, a TaKXKe MpaBHia OOpaILICHHS C
BEIIECTBAMH B  COOTBETCTBHM C HMHCTPYKIHSIMH 10  BBITOJHEHHIO
71a00pPaTOPHBIX XMMHUYIECKHX OIBITOB

2.9 ChopMHpOBaHHOCTh yMEHHMH XapaKTEepU30BaTh XUMHYECKHE IPOLECCHI,

JIeKalMe B OCHOBE MPOMBIIIEHHOTO MOJIYYEHUs CEPHOM KUCIIOThI, aMMHaKa,
a Takxke chOpMUPOBAHHOCTh MPEACTABICHHU 00 OOLIMX HAYYHBIX TPUHITUIIAX
U DKOJIOTHYECKUX MPOo0JIeMaX XUMHUECKOr0 MTPOU3BOACTBA

XUMHA U )KU3Hb. PacueTsl

3.1 CchopMupoBaHHOCTh  MpENCTaBICHUH O XWMHYECKOH  COCTaBISIONICH

eCTeCTBeHHOHaquOﬁ KapThuHbl MHpaA, POJIM XUMHUU B IMO3HAHUH SIBIICHU M
Opuposbl, B (OPMHUPOBAHMM MBIIUICHUS W KyJIbTYpHl JIMYHOCTH, €€
(hyHKITMOHATIBHON TPaMOTHOCTH, HEOOXOAMMOM Jisi PEUICHHS TPAKTHYSCKUX
3a/a4 ¥ JKOJOTHMYECKH OOOCHOBAaHHOT'O OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM cpene

3.2 ChopMupOBaHHOCTh YMEHUH KPUTHYECKHM AaHAIM3UPOBATh XUMHUECKYIO

rH(popMaIuio, MOIy4aeMyl0 W3 pa3HBIX HCTOYHHUKOB (CPEACTBa MacCOBOM
KOMMYHHUKAITNH, ceTh VIHTEpHET U IpyTHE)

3.3 ChopMHpPOBaHHOCTh ~ YMEHHUH  COONIONATh  HpaBUa  SKOJIOTHYECKH

LIEIeCO00pa3HOro MOBEACHUSI B OBITY M TPYAOBOM NEATEIHHOCTH B IEISIX
COXPAaHEHMS CBOETO 370POBbsI U OKPYKAIOIIEW PUPOJHON Cpeibl

3.4 Oco3HaBaTh OMACHOCTh BO3JICHCTBHUS Ha >KMBBIC OPTaHW3MBI ONPEICICHHBIX

BEllleCTB, MMOHWUMas cmbica mnokazatens II[JIK, moscHATh Ha mpumepax
CHOCOOBI YMEHBIIIEHUSI M TPENOTBPAIICHUS WX BPETHOTO BO3JEHCTBHUS Ha
OpPTaHM3M YellOBeKa

3.5 ChopMHpOBaHHOCTh YMEHHH TNPOBOJUTH BBIYMCICHUS C HCIIOJIH30BAHUEM

MOHATHUS "MaccoBas JONsI BEIIeCTBa B pacTBope’, 0OBEMHBIX OTHOIICHHUI
ra3oB NpPU XUMHYECKUX PEAKIUAX, MACCHl BEIIECTBA WU OObeMa Ta3oB IO
W3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIM O0bEMYy OJHOrO U3
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIIOBOTO 3P PeKTa peakluiu Ha OCHOBE
3aKOHOB COXPAaHEHHS MACCHI BEIIECTB, MIPEBPAIICHUS ¥ COXPAHCHUS SHEPTHH

Tabnuna

[IpoBepsiembie anemenThI conepkanus (11 kimacc)

15.3

Kon IIpoBepsieMblii AIEMEHT colep KaHUs
1 TeopeTnueckre OCHOBBI XUMHHU
11 XuUMHUYECKAH 3JIeMEeHT. AToM. Sapo aroma, u30TOmbl. OJEKTPOHHas 000I0YKa.
DHepreruueckue YpOBHH, IOAYPOBHH. ATOMHBbIE OpOWTanu, s-, P-, O-3IEMEHTHI
OcobeHHOCTH pacrpeeeH s IEKTPOHOB M0 OPOUTAJISIM B aTOMax 3JIEMEHTOB IEPBBIX
YeThIpeX MepHoI0B. DJIEKTPOHHAS KOH(UTypaLusi aTOMOB
1.2 Ilepuonnueckuid 3akon u Ilepumoguyeckas cucrteMa XUMHYECKUX »ieMeHToB JI.U.

MenneneeBa. CBsi3b NEPUOAMUECKOro 3aKoHa MU [lepnoandeckoi cucTeMbl XMMHUYECKUX
anementoB J[.MI. MenneneeBa C COBpEMEHHOM TEOpUEH CTPOEHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX Y CIJIOKHBIX BEIIECTB IO IPYyNNaM M MEpHOAAM. 3HAUEHHE MEPHOANYECKOrO
3aKOHa B Pa3BUTUHU HAYKU




1.3

CrtpoeHue BemiecTBa. XMMHYECKasl CBsi3b. BHUIBI XUMHUECKOW CBSI3M (KOBaJICHTHAS
HENOJsIpHAsT W TOJSApHAs, HOHHAs, MeTaJuinueckas). VOHBI: KaTHOHBI M aHUOHBI
MexaHu3mbl 00pa30BaHMs KOBAJICHTHONH XUMUYECKOH CBsS3M (OOMEHHBINM W JIOHOPHO-
aKIenTopHbIi). BomopoaHas cBs3b

1.4

BanienTHOCTB. DNEKTPOOTpUIIATEeNbHOCTh. CTEIEeHb OKHUCICHHS

1.5

BermecTBa MOIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BeliecTBa. TUIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KpUCTaJUIM4eCcKoi pemerku. IloHste o pucnepcHelX cucreMax. VCTuHHBIE W
KOJJIOMHBIE pacTBOpBL. MaccoBas JOIs BEMIECTBA B PACTBOPE

1.6

Knaccupukanms HeopraHuyeckux coeuHeHW. HoMeHKnmaTypa HeopraHWYecKhX
BELIECTB

1.7

Xumuyeckas peakiusa. Knaccuukanus XMMHUYECKMX PEAKIMid B HEOPraHMYCCKOW H
OpraHWYEeCKOW XWUMHHU. 3aKOH COXPAaHEHUS MAaCChl BEIECTB, 3aKOH COXPaHEHUS U
MPEBPAILECHUS IHEPTUM MPU XUMHUUYECKUX PEAKIUSIX

1.8

CKOpOCTh peakIiyu, ee 3aBUCHMOCTh OT Pa3InYHbIX (aKTOPOB

1.9

OO6patumble peakiuu. XuMH4Ieckoe paBHOBecue. DakTOphI, BIUSAIONINE HA COCTOSHUE
xuMudeckoro paBHosecus. [Ipunuun Jle [latense

1.10

OnexTponutrdeckas auccornuanus. CHIbHBIE B caa0ble IeKTpoiauThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KUCIIas, HEHTpaJIbHAsI, IeTouHast. Peakimy noHHoro ooOMeHa
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OKHCIUTENHHO-BOCCTAHOBHTEIILHBIC peakouun

Heopranuueckast xumus

2.1

Hemeramnbl. Ilonoxxenne HeMmeramnoB B Ilepuoamdeckoil cucTeME XUMHUYECKHX
anementoB JI.1. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHsI aTOMOB. DU3NUecKue CBOWCTBA
HEMETAUIOB. AJUIOTPONHS HEMETaIoB (Ha TpuMepe KHcliopoma, cepbl, (ocdopa u

yraepona)

2.2

XUMHYeCKHE CBOMCTBA BAKHEHUITMX HEMETAIOB (TAJOI'€HOB, Cephl, a3ora, ¢ocdopa,
yriaepona W KPEeMHHUS) M HX COCOUHEHHUN (OKCHIOB, KHCIOPOIICOIEPKAIIMX KHCIIOT,
BOJOPOIHBIX coeanHEeHMH ). [IprMeHeHne BaXKHEUITNX HEMETAIOB U UX COSNMHEHUH

2.3

Meramnsl. [lonoxkenne meramioB B Ilepuonnyeckoil cucTeMe XUMHYECKUX JIEMEHTOB
J.W. MenneneeBa. OCOOEHHOCTH CTPOECHHSI JIEKTPOHHBIX 000J0YEK aTOMOB METAJIIOB.
Oo6mme ¢usndeckue cBoiicTBa MeTawioB. CIIJIaBbl METAJUIOB. DIEKTPOXUMUYECKHNA PSiJT
HaIpPsDHKEHUN METAIIJIOB

2.4

XWMUYECKAE CBOWCTBA BAXKHEHIINX METAJUIOB (HATPWM, Kanui, KanablUWd, MarHui,
ATFOMUHHMN, ITUHK, XPOM, KeJe30, MeZlb) U UX coequHeHnH. OOIIue croco0b! MoydeHus
MeTaiioB. [IpruMeHerre MeTamioB B OBITY U TEXHUKE
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I'enernueckass CBSI3b HCOPraHUMYCCKUX BCHICCTB, INPHUHAMICKANIUX K PpPa3JIMIHbIM
Ki1accamMm

XUMHA U )KU3HD

3.1

Ponmp xumum B OO0ECIEUEHHWH HKOJOTHYECKOH, JHEPreTHYEeCKOH U  MHINEBOH
0€3011acCHOCTH, Pa3BUTUN MEIUIUHBL [loHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMUYECKUX PeaKui

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6H.[I/IX HAaY4YHbIX MNPUHIOUIIAX TPOMBINUICHHOIO IOJNY4YCHUS




BaXHEUIINX BeEIIEeCTB. YeNoBEK B MHUpE BEHIECTB M MATEpPHAJOB: Ba)KHEHILIHUE
CTPOHTENbHBIC MaTepPHabl, KOHCTPYKIIMOHHBIC MaTEePUAJIbl, KPACKHU, CTEKIO, KepaMHKa,
MaTepuagbl Ui 3JCKTPOHUKH, HAHOMATepHalbl, OPraHMYECKUE M MHUHEPAJIbHBIC
ya00peHHs

3.3 XHUMHS U 370pPOBbE YEIOBEKA: MPaBWJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuia OE30MacHOrO WCIOJIB30BaHUs MpernapaToB OBITOBOH XMMHHU B TOBCETHEBHOM
KU3ZHU

118.9. Jlns mpoBeneHusT €TUHOTO TOCYIapCTBEHHOTO dK3aMeHa 1mo Xxumuu (fnanee - EI'D mo xumun)
HCIIOJIb3YETCs TIepeueHb (KOAU(PUKATOP) MPOBEPSIEMbIX TPeOOBAHUH K pe3y/IbTaTaM OCBOSHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBbI CPEJTHErO OOIIEro 00pa30BaHus U 3JIEMEHTOB COJICPIKAHUS.

Tabnuna 15.4

IIposepsiempie Ha EI'D mo xumun TpeboBaHms
K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON POrpaMMbl
cpemHero obiero oopasoBaHms

Kon

npoBepsie MIPOrpaMMBbI CpeIHEro 001Iero oopa3oBaHus

MOro

TpeboBaH

ns

[IpoBepsiemMble TpeOOBaHMsI K IPEJAMETHBIM PE3YJIbTATAM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOMI

1

Brnagenue cucreMoit XUMUYECKUX 3HAHUH, KOTOpasi BKIIFOYAET:

11

OCHOBOIIOJIATAOIIME TMOHATHS (XMMHYECKHU DJIEMEHT, aTOM, W30TOIIbI, JJIEKTPOHHAs 000JI0YKa
aToMa, s-, p-, d-3JeKTpOHHBIC OpPOMTATN aTOMOB, OCHOBHOE M BO30YXIECHHOE COCTOSIHHE aTOMa,
HOH, MOJICKYJIa, BAJICHTHOCTb, 3JICKTPOOTPULIATEIHHOCTD, CTEIIEHh OKUCIICHHSI, XUMUYIECKas CBA3b (

O- y T-CBA3b  gparubie cBs3w), THOPUAM3ALMS ATOMHBIX OpOHTANCH, KPHCTAIIHYCCKAS
pelieTka, MOJb, MOJSpHas Macca, MOJIIPHBIA 00beM, MOJSPHAs KOHIIEHTPAIUs, PacTBOPBI
(MCTHHHBIE, AUCTIEPCHBIC CHCTEMBI), KPUCTAIUIOTHIPATHI, YIJCPOIAHbIH CKener, (QyHKIUOHATbHAS
IpyIma, paguKall, ©30Mepbl, CTPYKTypHas QopMmyia, u3oMepusi (CTPYKTYpHas, reoMeTpudeckas
(umc-, TpaHCHU30MEpHs), TOMOJOTMYECKHW psiji, TOMOJIOTH, YIJIEBOJOPOMABI, KHUCIOPOA- H
a30TCo/IepIKalle COCTUHEHNS, OMOIOTMYECKN aKTHBHBIE BemlecTBa (YTIIEBOMBI, YKHUPHI, OENKH),
MOHOMEp, TMOIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOICKYJISIPHBIC COCAWHECHUS, KPEKHHT,
PUGOPMHUHT, THUIBI XUMHUYCCKHX pEaKIUi  (OKHCIHTENHbHO-BOCCTAHOBUTENBHBIC, 9K30- H
9H/IOTEPMUYECKUE, PEaKIMH HOHHOIO OOMEHa, TOMO- U TeTepOreHHble, O0paTHMbIC U
HEOOpaTHMBbIC), PACTBOP, JJCKTPOIUTHI, HEIICKTPOIHUTHI, JJICKTPOJIUTHYECKAsT JUCCOIMAIINS,
CTENEHb JUCCOIMAIUKN, OKUCIUTENb, BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTh XUMHUYCCKON
peaKIuy, XUMHIECKOE PABHOBECHE)

12

TEOPUM W 3aKOHBI (TEOpPUS XMMHYECKOTO CTPOSHHsI OopraHmdeckux BemiecTB A.M. byrtieposa,
Teopus DIEKTpoiauTudyeckol auccouuauuu, Ilepuogmueckuit 3axon J[.MI. MenzaeneeBa, 3akoH
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CAMBOJIMYECKUHN S3bIK XMMUY, MHPOBO33pEHUYECKHE 3HAHUS,
JNeKalpie B OCHOBE IMOHMMAaHHWS TPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBIICHHM,
COBPEMEHHBIE TIPEACTABIIEHHS O CTPOCHWU BEIIECTBA HAa AaTOMHOM, MOJICKYJSIPHOM H
HaJIMOJIEKYJIIPHOM YPOBHSIX

13

OpeacCTaBJICHUA O MCEXaHU3MAX XUMHUUYCCKHUX peaKL{Hﬁ, TCPMOANHAMHUYCCKUX W KHUHCTUYCCKUX
3aKOHOMCPHOCTAX UX IMMPOTCKAHUA, O XUMUYCCKOM PAaBHOBCCUH, NUCIICPCHBIX CUCTEMAX

14

(baKTOJ'IOFI/I‘IeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IOJIYUYCHHU H 0e30IacCHOM HCIIOIb30BaAHUN




Ba)KHCHUIITHX HCEOPraHN4YCCKUX U OPraHU4YCeCKUX BCIICCTB B 6I)ITy nu HpaKTHHGCKOfI JACATCIbHOCTH
YCJIIOBCKa

15 OOIIMe HAay4YHBIC MPUHIMIIEI XUMHUYECKOTO MPOHM3BOJACTBA (HA TpPUMEpE MPOU3BOJICTBA CEPHOU
KHCIIOTBI, aMMHaKa, METaHOJIa, epepadoTKU HeTH)

2 CdopMHPOBAHHOCTH YMEHUH BBISBIIATS:

2.1 XapakTepHbIe TPHU3HAKKM M B3aUMOCBS3h H3YYCHHBIX TIOHATHUM, MPUMEHSITH COOTBETCTBYIOIIHE
MIOHSTUS TIPH OMHMCAHUM CTPOCHHSI U CBOMCTB HEOPTaHMYECKMX M OPTaHHMYECKUX BEIIECTB U HX
MpeBpalleHUu

2.2 B3aMMOCBSI3b XUMHWYECKUX 3HAHMNA C TMOHSATHUSMU WU MPEICTAaBICHUSMH JPYTHUX TMPEAMETOB IS
0oJiee 0CO3HAHHOIO TOHUMAaHUS ¥ OOBCHEHHS CYNTHOCTH MaTEPUAIILHOTO SAMHCTBA MUPA

3 ChopMHUPOBaHHOCTH YMEHUS UCIIOJIBb30BATh:

3.1 HaWMEHOBAHHUs XMMHUYECKUX COCIMHEHUN MEXIyHAPOJHOIO COK3a TEOPETUUECKON U IPHUKIIAIHOU
XUMUHU ¥ TPUBUAIBHBIC HA3BAHUS BEIIECTB, OTHOCSIIMXCS K U3YYCHHBIM KJIacCaM OPTaHUYECKUX U
HEOPTaHUYECKUX COEAMHEHUN

3.2 XUMHYECKYI0 CHMBOJIMKY Ui COCTaBJICHHs (OPMYJI HEOPTraHUYECKUX BEIIECTB, MOJICKY/ISPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIIIEHHBIX U CKEIECTHHIX) (OPMYIT OPraHMIeCKUX BEIIECTB

4 ChopMHUpOBaHHOCTH YMEHUS KIacCU(DUIIMPOBATS:

4.1 HEOpPTaHWYECKHE BEIIECTBA, CAaMOCTOSTEIHHO BBIOMPATh OCHOBAaHHA W KPUTEPHUH IS
KJIaCCU(UKAIIUHN HU3YIaEMBbIX XHUMUYECKHX 00bEKTOB

4.2 OpraHUYEecKHE BEIIECTBA, CAMOCTOSTEILHO BEIONPATh OCHOBAHUS M KPUTEPHH JUTS KilacCH(DUKAIN
M3y49aeMBIX XUMUYECKHX O0bEKTOB

4.3 M0 pPa3UYHBIM TpH3HAKaM (YHCIy W COCTaBy PEArupyIOIIUX BEHIeCcTB, TEMIoBOMY 3ddekTy
peaxkmuu, W3MEHEHWIO0 CTeleHEed OKHCIIEHWS JJIEMEHTOB, OOpaTHMMOCTH pEaKIHH, YYacTHIO
KaTaim3aTopa)

5 CdopMupoBaHHOCTH YMEHHSI XapaKTEPH30BATH JIIEKTPOHHOE CTPOECHHE aTOMOB (B OCHOBHOM H
BO30YX/IEHHOM COCTOSHMHM) W MOHOB XMMHYECKHX 3eMeHToB 1 - 4 mepumoznoB Ilepmomnueckoii
cuctembl J[.JMI. MeHpeneeBa ¥ WX BaJECHTHBIC BO3MOKHOCTH, HWCIONB3Yys TMOHATHS S-, P-, O-
3JIEKTPOHHBIE OPOUTAIHN, SHEPTETUUECKIE YPOBHU

6 CdopMupoBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX MU COSIMHEHUN TI0 TIepHOIaM M TPyIIam

7 CdopMHpPOBaHHOCTh YMEHHS COCTaBJISATh ypPaBHEHHS XHUMHUYECKHX PEAKIUH W PaCKphIBaTh HX
CYITHOCTD:

7.1 OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHS AJIEKTPOHHOTrO OamaHca
STUX peaKLHi

7.2 YpaBHEHUS peaKkMii pa3lMYHBIX THIIOB; TOJHBIE W COKpAIlEHHBIC ypaBHEHHS PEaKIUil HOHHOTO
0o0OMeHa, YIUTBIBAsl YCIIOBHS, TIPH KOTOPBIX 3TH PEaKIIUU UIYT O KOHIA

7.3 peaxuii THAPOIN3a, peakiuii KOMIIEKCO00pa3oBanus (Ha MpuMepe THAPOKCOKOMILTEKCOB ITHHKA
1 aJIFOMHUHUSA)

8 CdopMHPOBaHHOCTH YMEHUS TIOJTBEPKAATh:

8.1 Ha KOHKPETHBIX INpUMeEpax XapakTep 3aBHCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYEeCKHUX




COCILI/IHGHI/Iﬁ OT KpaTHOCTHU W THUIIA KOBAJICHTHOHN CBS3HU (G_ u T-CBA3H ), B3aMMHOI'O BJIMAHUSA
aTOMOB M TIpyHIl aTOMOB B MOJICKYJIaX, a TaKXC OT 0COOEHHOCTEMH peair3anuu pasiinIHbIX
MCXaHHU3MOB IIPOTCKaHUA pCaKHI/Iﬁ

8.2

XapaKTEpHbIE XMMHUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U 3aIUCAMHU
YpaBHEHUI XUMUYECKUX PEAKIIUI

ChopMHpPOBAaHHOCTh YMEHHS XapaKTepPU30BaTh COCTAaB W BAKHCHIIKE CBOMCTBAa BEINECTB,
MPUHAUICKAIINX K ONMPESICHHBIM KJIaccaM M TPYIaM COSIUHEHHUH (IPOCThIC BEIIECTBA, OKCH/IBI,
THUAPOKCUIBI, COJIM; YIJICBOMOPOJBI, MPOCThIC 3(PUPHI, CHHUPTHI, (EHONIBI, AJTbIACTHIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOXKHBIC 3(PHUPBHI, HKHUPBI, YIIICBOJIbI, AMUHBI, aMUHOKUCIIOTHI, OCITKH )

10

CchopMrpoBaHHOCTh YMEHHUSI TPOBOAUTH PacdeThl MO XMMUYECKUM (GopMysiaM M YpaBHEHHSM
XUMHAYECKUX PEaKIUil ¢ NCIIONb30BaHUEM (DU3UUECKHX BETHYUH:

10.1

Macchl (00beMa, KOIMYEeCTBa BEHIECTBA) MPOAYKTA PEAKIHUU, €CIIH OJHO M3 MCXOAHBIX BEIECTB
JJaHO B BHJIE PacTBOpPa C ONPEIAECICHHOM MacCOBOM JOJIEH PACTBOPEHHOI'O BEIECTBA WM JAHO B
M30BITKE (MMEET IPUMECH )

10.2

MaccOBOM MM 00BEMHOM JTOJIH, BEIXO/IA MTPOAYKTA PEaKIIUU

10.3

TerioBoro g dexra peakiui

10.4

00BbEMHBIX OTHOILIEHUI ra30B

10.5

10 HAXOXKACHUIO XMMHUYECKON (hOpMYJIbI BEIIECTBA

11

Brnagenue cuctemMoil 3HaHMI O METOJIaX HAYYHOTO MO3HAHUS SABJICHUN MPUPOBI, UCTIONB3YEMBIX B
€CTECTBEHHBIX HayKaxX M YMEHHE MPUMEHSTh 3TH 3HAHUS MPH SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUHU
BEIIECTB W Ul OOBSICHEHHsS] XUMUYECKHUX SIBICHUH, UMEIONIUX MECTO B MPHPOE, MPAKTUICSCKON
JeSITeTFHOCTH YeIOBEKa U B TIOBCEIHEBHOM KU3HU

12

CdopmupoBaHHOCTH YMEHHS MPUMEHATD (MCIIOIB30BaTh) 3HAHUS O COCTABE M CBOWCTBAX BEIIECTB
JUTA  OKCIIEPUMEHTANBHON TIPOBEPKH THIIOTE3 OTHOCHUTENHFHO 3aKOHOMEPHOCTEH MPOTEKaHUs
XUMHYECKUX PEaKIUil M TMPOTHO3WPOBAHHUS BO3MOXKHOCTEH WX OCYIIECTBICHHS, CHCTEMHBIE
XUMHYECKHE 3HAHUA I  OOBSACHEHHWs] W  TPOTHO3WPOBAHWS  SBJICHUH,  HMMEIOIINX
€CTECTBEHHOHAYYHYIO TPHUPOMY; Ui TPUHATHS TPAMOTHBIX pelIeHWid TpoOjeM B CHTYalHsX,
CBS3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHUS TUIAHUPOBATH U MIPOBOIUTH XUMHUYECKUH SKCIEPUMEHT (TIOTydeHne 1
U3y4deHHE CBOICTB HEOPraHMYECKMX W OPraHMYECKMX BEIIECTB, KAaYeCTBEHHBIC PEAKIHH
YIJIEBOZAOPOJOB PA3IMYHBIX KIACCOB M KHCIOPOACOACPIKAIINX OPTaHMYECKHX BEIECTB, pEUICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHWIO HEOPTraHWYECKUX W OPTaHMYECKHX BEIIECTB) C
coOfoIeHNeM TIpaBUi 6e30IacHOro O0paIeHHs C BEmeCTBAMH U JIA00OPATOPHBIM 000PYIOBaHUEM;
(bopMynmupoBaTh €N HWCCIENOBAaHUS, TMpPEACTABIATH B pasludHON (opme pe3yabTaThl
9KCIIEPUMEHTA, AaHAJIM3UPOBATh M OLIEHUBATh MX JJOCTOBEPHOCTD

14

ChopMIpOBaHHOCTh YMEHHS OCYLIECTBIIATh LEIEHANPABICHHBIH MOUCK XUMUYECKOH HH(OPMaLIUU
B DPa3IMuYHBIX HCTOYHMKAaX (HaydHas M Yy4eOHO-HaydHas JIMTEpaTypa, CpEeICcCTBa MAacCOBOM
nHpopmaiuu, cerb UHTepHET U Apyrue), KpUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 HH(OPMALIHUIO,
nepepadaThIBaTh €€ U UCIONb30BaTh B COOTBETCTBUH C IIOCTABJICHHON y4eOHOU 3aaueit

15

CdopMHupOBaHHOCT, YMEHHS TPOTHO3MPOBATH, AHAIM3MPOBATh M OIIEHWBATH WH(GOPMAIHIO C
MO3UIMI  3KOJIOrMYECKOW  O€30MacHOCTH  IOCHEACTBUNA  OBITOBOM W TPOM3BOJICTBEHHOMH
JeSITeTHHOCTH 4YellOBEKa, CBS3aHHOW C TepepadOTKON BellecTB; CHOPMHUPOBAHHOCTh YMEHUU
OCO3HABaTh OIMACHOCTb BO3JECUCTBUSI Ha >KUBBIE OPTaHU3MBI OMPEIECICHHBIX BELECTB, MOHUMAs
CMBICIT TIOKa3aTeNs MpeAeabHON JOMyCTUMOW KOHIIEHTPAIMHU, U TOSCHATh Ha TPUMEpPax CIIOCOOBI
YMEHBIICHUS U MIPEAOTBPALICHUS] X BPEAHOI'O BO3/ICHCTBUS HA OPTaHU3M YEIOBEKA




Tabnuna 15.5

[lepeuens aneMeHTOB conepkanus, nposepsieMblx Ha EI'D o xumun

Kon IIpoBepsieMblil AIEMEHT COlEpKaHUA
1 Teopernueckre OCHOBBI XUMHU
11 Crpoenne BemectBa. CoBpeMeHHas MoOJeNb CTpoeHHs artoMma. Pacmpenenenue

OJICKTPOHOB 110 3HEPIrE€TUYCCKUM YPOBHAM. KJIaCCI/I(I)I/IKaHI/ISI XUMHUYECCKHUX DJICMCHTOB.
OCOOCHHOCTH CTPOCHHSI DHEPreTHYCCKUX YpPOBHEH aToMoB (s-, P-, 0-3J€MEHTOB).
OcHOBHOE M BO30YXKJIEHHOE COCTOSHHS aTOMOB. DJEKTPOHHAsl KOH(urypaumust atoma.
BasieHTHBIE 371E€KTPOHBI

1.2 Ilepuognueckass cucrema xumudeckux sgemeHTtoB JI.M. MenaeneeBa. @uznueckuit
cmeicit [lepuonnueckoro 3akonHa /.M. MenneneeBa. IlpuunHBl M 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB DJIEMEHTOB M UX COEIMHEHHIl 10 TMepuojaM M Tpylmam.
3aKOHOMEPHOCTH B M3MEHEHHHU CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COETUHEHHH,
BBICIINX OKCHIOB M THIPOKCH]IOB

1.3 BasieHTHOCTD. DIIEKTPOOTPHUTIATENBHOCTE. CTEIeHb OKHUCIICHIS

14 Buner xumMudeckoil cBsi3M (KOBaJ€HTHAs, MOHHAs, METAJUTMYEcKas, BOIOPOJHAs) H
MEXaHHU3Mbl ee¢ oOpa3oBaHMs. MEXMOJICKY/ISIpHbIE B3aWMOjAEHCTBUA. Berecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THUIbl KPUCTAIIMYECKUX PEIIETOK.
3aBHCHMOCTh CBOMCTBA BEIIECTB OT THUITA KPUCTAJUTMUECKON PElIeTKA

15 Xumudeckas peakmusa. Kimaccuukamuss XHMHYECKHX pEaKIuid B HEOPTAaHMYECKOH H
OpraHUYecKOi XUMHU. 3aKOH COXPAHEHHS MACCHI BEIIECTB

1.6 CKOpOCTh peakiliy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (JaKTOPOB
1.7 TermoBsie 3¢hpexTp XuMuIecknx peakiuid. TepMoXuMHUIecKie ypaBHEHUS
1.8 OO0patumMble peakui. XuMudeckoe paBHoBecHe. DakTOpBI, BIUSAIONIME HA COCTOSHHUE

xuMudeckoro paBHosecus. [Ipunnun Jle [latense

1.9 OnexkTponuTrdeckas aucconranusi. CHIIBHBIE B caa0ble 3eKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIasl, HEWTpanbHas, menodnas. CTerneHb qucconuanuu. Peaknuu
WOHHOTO OOMeHa

1.10 I'mpponmu3 comeii. MowHoe mpoum3BeneHne Bombl. Bomopommsiii mokaszatens (pH)
pacTtBOpa

111 Crioco0bl  BBIpa)KEHHUSI KOHIIGHTpAIlMH pPAacTBOPOB: MAaccoBas JOJSA PAacTBOPEHHOTO
BEI[ECTBA, MOJISIPHAs KOHIEHTpauus. HachllleHHbIe W HEHACHIICHHBIE PacTBOPEL,
pactBopuMOcTh. Kprcrammoruaparsl

1.12 OKHCIINTENHHO-BOCCTAHOBUTEILHBIC peaKknuu. HOBG,I[GHI/Ie BCHICCTB B CpEiaxX C pa3HbIM
3HAYCHUEM pH MCTO,Z[LI SJICKTPOHHOI'O OanaHca

1.13 OJEKTpONIN3 pacTBOPOB U PACIIABOB COJIEN
2 OCHOBBI HEOPraHNYECKOW XUMHUH
21 Knaccupukanus Heopranndeckux coeauHeHHid. HoMeHKnaTypa HeOpraHMYecKUX

BCIICCTB




2.2

XUMHYECKAE CBOWCTBA BAXKHEUIINX METAJUIOB (HATPUM, Kalui, KalblMi, MarHuu,
ATFOMUHHMN, ITUHK, XPOM, KeJIe30, MeZlb) U UX coeAuHCHUM. OOIue Croco0b! MOMyueHUs
METAJIJIOB

2.3

XVMUYECKUE CBOMCTBA BaXKHEWIMX HEMETAJUIOB (TaJlOreHOB, cephl, a3ora, (ocdopa,
yriaepoga U KpPeMHHS) U UX COCAUHEHHH (OKCHJIOB, KHCJIOPOACOMEPKAIIUX KHCIOT,
BOJIOPOJIHBIX COCAMHECHUM )

2.4

I'enernyeckas CBSI3b HCOPraHMYCCKUX BCIICCTB, IMNPUHAMJICKAIINUX K pPasiIndHbIM
Ki1accaM

2.5

Unentudukanuss HeopraHMYECKHX coequHeHWi. KadecTBeHHBIe peaknuu  Ha
HEOPraHWYECKUE BEIIECTBA U UOHBI

OCHOBBI OPTaHUYECKON XUMHH

3.1

OCHOBHBIE TOJIOKEHUS TCOPUHU XUMHUUYCCKOI'0 CTPOCHUA OPraHuYCCKUX COC):[I/IHCHI/Iﬁ
AM. byrtnepoBa. VYriuepomHbBIi CKEIET OpraHuYeckoll Momekynasl. KpaTHocTb

xummdeckoit csizi, O~ u T-CBABH  gp3. sp2. sp-ruGpuamsammu opGuTaneii aToMoB
yriepoia. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOEHHS MOJEKYIL
I'omosnoru. I'omonoruueckuii psa. M3omepust 1 ©30Mepbl

3.2

[ousTre o pyHKIMOHANBHOM Tpynne. OpuenTanuonHbie 3G dexTsl 3amecTuTenen

3.3

[IpencraBnenne o  KiIacCHpUKAIMKM  OpPraHUYECKMX  BemecTB. HoMeHkiaTypa
OpPTaHWYECKUX COCMUHEHHH (CHCTeMaTH4ecKas) U TPUBUAIbHBIE Ha3BAaHUS BaKHEHIINX
MIPEeCTaBUTENEH KIIACCOB OPTaHMYECKUX BEIIECTB

3.4

CB0OOTHOpaIMKAILHBI U MOHHBIN MEXaHW3MbI peaknuu. [loHsTne o Hykieohuine u
anekTpoduie. [Ipasmno MapkoBaukoBa. IlpaBumo 3atinieBa

3.5

AnkaHpl. XWMHYECKHE CBOICTBA aJKaHOB: TaJIOTEHUPOBAHUE, JIETHAPUPOBAHUE,
TEPMUYECKOE pa3TIOKEHHe, KPEKWHT, M30oMepu3als, TropeHue. llomydeHne amkaHOB.
Hukmoankanel. Cnenmduka CBOHCTB NWKIOAJIKAHOB C MallbiM pa3MepoM IIHKIIA.
Peakunu nprcoeqmHEHNS U PaIKATBHOTO 3aMEIeHHS

3.6

AnkeHpl. XWUMHYECKHE CBOWCTBA: pEAKIUU MPHUCOCTUHEHHA (TaJIOTeHHpPOBaHHE,
THAPUPOBAHHE, TUAPOTAIOT€HUPOBAHWE, THApATaIlUs), TOPEHHS, OKHUCICHUS W
ronuMepu3anud. [Ipomelennasie n 1a00paTOpPHBIE CITOCOOBI OTYUYSHHSI aTKEHOB

3.7

Ankanuenbl. XHMHUYECKHME CBOMCTBA  QIKaJHEHOB: PpEAKLIUU  MPUCOCTUHEHUS
(tuopupoBaHWe, TaJOTEHWPOBAaHWE), TOpeHHWs W mnonuMmepusanuu. llomydeHue
aJIKaJUEHOB

3.8

AnkuHBL. XWUMHYECKHE CBOWCTBA: PEAKIHH TPHCOENUHEHHs (TaJOreHHpOBaHHE,
TUIPUPOBAaHME, THUApATauus, TUAPOTAJOrCHUPOBAHME) KaK CHOCO0  MOTydeHHs
MOJIMMEPOB U IPYTUX HOJE3HBIX MPOAYKTOB. Peakiun 3amenienus. ['openue aneruieHa
KaK HCTOYHHK BBICOKOTEMIIEPATYPHOIO IUIAMEHM [yl CBAPKM U PE3KH METAJJIOB.
[Ipumenenue anernneHa

3.9

Apenbl. XHWMHYECKHE CBOMCTBa O€H30J7a: PEaKUMU 3JIEKTPOPHUIBLHOIO 3aMElIeHUs,
MpUCcOoeArHEeHNs (TUAPUPOBaHUE, rajoreHupoBanue). Peakuus ropenus. OcobeHHOCTH
XUMHAYECKUX CBOMCTB Toiyona. llomyuenne Oenszona. OCOOEGHHOCTH XHMMHYECKHX
cBoicTB crupona. [lomumepusauus ctupona. CrnocoObl MONyYeHHS W HpPHUMEHEHHE
apoMaTHYECKUX YTJIEBOJOPOIO0B

3.10

CHI/IpTBI. HpeI[GJ'ILHble OAHOATOMHBIC CITUPTHI. XUMHYECKHE CBOICTBA: BSaHMOﬂeﬁCTBHe
C HaTpuem Kak croco0 YCTAHOBJICHUA HaJIn4ust TUAPOKCOI'PYIIIIBI, C




raJloreHOBOIOPOJIaMH  KaK  Crmoco0  TMOJY4YeHUs  pacTBOpHUTENEH, BHYTpH- H
MEKMONEKyIsipHas aeruapatanus. Peakuus ropenus. IlomydeHme 3TaHona: peakuus
OpOKEHHUSI TIIOKO3bl, TUApaTalysl OJTUJIEHA. OTHICHTJIUKOAb W TIHLIEPHUH Kak
MIPECTABUTENN NMPENEIbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®enon. Xumudeckue CBOMCTBa (eHona (peakuuyd ¢ HaTpUEM, THIPOKCHIOM HaTpus,
opomom). [Tonyuenue denona

3.12

Anpreruapl. XUMHUYECKHE CBOWCTBA TMpPENENbHBIX aNbJAETHUAOB: THIPHUPOBAHUE;
KaueCTBCHHBIC PeaKiMy Ha KapOOHWJIBHYIO Tpymy (peakuus "cepeOpsHOro 3epkaia',
B3aumoeicteue ¢ ruapokcuaom meau (II). Ilomydenwe mnpemenbHBIX allbACTHUIOB:
OKHCJIEHHE CIHPTOB, THApaTalys aleTuieHa. AIETOH KakK IpelCTaBUTENb KETOHOB.
Oco0eHHOCTH pPeaKIIui OKHCIICHUS alleToHa

3.13

KapOoHOBbIE  KUCIIOTBI. XUMHUYECKHE CBOWCTBA  IPEICIBbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKHX CBOWCTB MYPaBHHUHOW KHCIIOTHI.
[Tomyuenne mpenenpHBIX OMHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE AaJIKaHOB,
AJIKCHOB, TEPBUYHBIX CIIMPTOB, AJLACTUAOB. Bricime NMpCACIbHBIC W HCIPCACIbHBIC
KapOOHOBBIE KUCITIOTHI

3.14

Crnoxubie d¢upsl u xupbl. CrocoObl MONMydeHUs CIOXKHBIX 3(upoB. OOpaTuMOCTh
peaknuu dTepudukanmu. [IpumMeHeHne cloXHBIX Y(QUPOB B MUIIEBOH U MapPIOMEPHOM
MPOMBIIIIIEHHOCTH. JKUPBI Kak CIOXKHBbIE d(QUPHI TIHUIEPHUHA M BBICIIUX KapOOHOBBIX
KHUCJIOT. XUMHYECKUE CBOMCTBA >KMPOB: TMAPUPOBAHUE, OKUCIEHHE. ['MIponu3, WU
OMBUIEHHE, HPOB KaK CHoco0 TPOMBIIUIEHHOTO TIOMYYEHHsS] COJIEH BBICIINX

KapOOHOBBIX KHCJIOT. Mpbu1a xak conu bicmmx KapOOHOBBIX KHUCIIOT

3.15

XUMHUYECKUE CBOMCTBA TJIIOKO3BI: PEAKIIMU C Y4YaCTUEM CIHUPTOBBIX U allbJIErUAHON
TPyOI ¥ MOJOYHOKHCIoe OpoxeHne. I[lprMeHeHMe TIIIOKO3BI, €€ 3HA4YeHHe B
KU3HEIEATEIbHOCTH OpraHmsma. Hucaxapumpr: caxaposa, MaJbTO3a.
BoccranasnuBarolyie 1 HEBOCCTAHABIMBAIOIINE AUCaXapuabl. [ MIpoman3 arcaxapuios.
[onmucaxapuapl: kpaxmal, riaukored. CTpoeHre MaKpoOMOJIEKyJT KpaxMmala, TIIUKOTeHa U
nemttono3bl. dusnueckre CBOMCTBAa KpaxMalia M IEJUIFOJI03bl. XUMHUYECKHE CBOMCTBA
Kpaxmalia: THAPOIHM3, KadeCTBEHHAs peakIus C HOIOM. XHMHYECKHE CBOWCTBa
LEJUTIONO36I: THAPOIN3, MoTydeHne d(UpoB Meuono36l. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHBIH IIIEK)

3.16

AMuHBI. AMHHBI KaK OPTaHUYECKHE OCHOBAHMSA: PEAKLUU C BOJOH, KUCIOTAMH, PEAKLIUI
ropeHusl. AHWIMH KaK IPEACTaBUTENb apOMaTHUECKUX aMHUHOB. XMMHUYECKHE CBOICTBa
aHWIMHA: B3aUMOJIEHCTBHE C KHCIOTaMH, OpPOMHOH BOAOH, okucieHwe. llomydeHne
aMHHOB  alKWIMPOBAaHMEM aMMHaKa W  BOCCTAHOBJIEHHEM HHUTPONPOU3BOIHBIX
YIIIEBOIOPOIOB

3.17

AMUHOKHUCITIOTBI B OEKH. AMUHOKHCIIOTH Kak aM(OTepHbIe OpraHMYeCKHe COSTMHEHHS.
OcCHOBHBIE aMWHOKHCJIOTBI, OOpasyromipe Oenkn. XWUMHYECKHE CBONCTBA OEIKOB:
THIPONIN3, IeHATypallHs, KaYeCTBEHHbIE (I[BETHBIE) PEaKIIUU Ha OEIKH

3.18

CrtpoeHne M CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOMCTB IOJMMEPOB OT CTPOEHMS
Mojiekyln. OCHOBHBIE CHOCOOBI TONY4YEHHS BBICOKOMOJIEKYJSIPHBIX COEIMHEHUIL:
peakuru NoJIMMEpPHU3alMy 1 NoJIuKoHAeHcanuu. Knaccudukanus BoJI0KOH

3.19

I/IZ[GHTI/I(I)I/IKaI_II/IH OpPraHUYCCKUX COGHHHeHHﬁ. Pemenne IKCIICPUMCHTAJIbHBIX 3aJa4 Ha
pacCrno3HaBaHUC OPraHUYCCKUX BCIICCTB

3.20

I'enernueckas cBs3b MCKAY KJIaCcCaMU OPraHUYCCKUX COG,I[I/IHCHI/Iﬁ

XuMHud U )KU3HDL




4.1

Xumus B HOBCGI[HGBHOfI JKH3HU. HpaBI/IJ'Ia Oe3omacHoM pa6OTI)I C CAKMMHU, TOPIOUYUMHU U
TOKCUYHBIMH BE€UIIECTBaAMU, CPCACTBAMU OBLITOBOM XUMUH

4.2

XuMugd U 340pOoBbE. XHMHUS B MEOULUHMHE. XUMHUS U CEIbCKOE XO34MCTBO. XHUMHS B
MIPOMBINUICHHOCTH. XUMUS U SHEPTeTUKA: IPUPOIHBIN U MOMYTHBIN HEPTSIHOM Tra3bl, UX
coctaB U ucnoib3oBaHue. CoctaB Hetu U ee mepepaboTka (MPUPOIHBIC MCTOYHHKU
YTIIEBO0POIOB)

4.3

XUMHUsL 1 9KOJIOTHS. XUMHUYECKOE 3arps3HeHIe OKPYKaIoIIel cpeabl U ero MOCIIeACTBUSI.
Oxpana rtuapocdepbl, MOYBBL, aTMocdepbl, Quopsl W ¢dayHbl OT XHUMHYECKOTO
3arpssHeHust. [IpoGnema OTXOMOB M MOOOYHBIX MPOAYKTOB. AJbTEpHATUBHBIC
HCTOYHUKH SHEPTHU

4.4

OOmme npeacTaBIeHust O MPOMBIIUICHHBIX CIOCO0aX MOMyYeHHS] XMMUYECKHX BEIECTB
(Ha mpumepe mNPOU3BOJCTBA aMMHaKa, CEPHOM KHCIOTHI). YepHas U IBeTHas
Metasutyprusi. CTEeKI0 U CHIIMKaTHAs MPOMBIIUIEHHOCTD. [IpoMBbIliuIeHHas opraHndeckas
xumusl. CpIpbe I OpraHn4YecKoil MPOMBIIIJIEHHOCTH

Turbl pacyeTHBIX 3a/1a4

5.1

Pacdersr mMaccel BelmecTBa WM 00beMa Ta30B IO M3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Uik 00beMY OJIHOTO U3 YYACTBYIOIIUX B PEAKI[UH BEIIECTB

5.2

Pacuers! TerutoBoro 3¢ dexra peaknun

5.3

Pacuerbt 065eMHBIX OTHOIIEHNH Ta30B MIPH XUMHUYECKIX PEAKIUIX

5.4

Pacdersr maccel (00beMa, KOMHUYECTBA BEIIECTBA) IMPOIYKTOB PEAKITUH, €CIIM OXHO W3
BEIIECTB JaHO B H30BITKE (MMEET IMPUMECH )

5.5

Pacdersr MaccoBo# mIIM OOBEMHOM IO BBIXONA IMPOMYKTA PEAKIIMH OT TEOPETHUECKU
BO3MOKHOTO

5.6

Pacuersr maccel (0Obema, KOMMYEeCTBa BEIIECTBA) MPOAYKTa PEAKINH, €CITH ONHO U3
BEIIIECTB J1aHO B BHUJIE pacTBopa C OMNpEIEICHHOM MacCOBOM J10jI€il pacTBOPEHHOIO
BeIlecTBa

5.7

Pacdersr ¢ mcmnonp3oBaHWEM MOHATHHA '"MaccoBas mois", "MospHas KOHIIEHTparus'",
"pacTBOPUMOCTS"

5.8

Haxoxxnenue MonexysipHOH (OpMYJIbl OPraHUYECKOr0 BEIIECTBA IO €ro IVIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAALIMX B €0 COCTaB, MJIH 10 MIPOLYKTaM CTOPaHuUs




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHH

bI€ JlesTenpHOCTD yUUTEIS C

Ne HanmeHoBaHMe pa3je/ioB U TeM K - (uu¢poswIe)
OHTPOJIbHBIE aKTHYecKHe
n/n NPOrpaMMblI Bcero P P odpazoBare | YICTOM IPOTPAMMBI
padoThI padoThI
JIbHbIE
BOCITUTAHUS
pecypchl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

HpI/IBJ'IeKaTL BHUMAHHC
00yJaronuxcs K
00CyX1aeMoil Ha ypoKe

nHpopmaruy,
aKTUBU3ALNH
ITO3HABATEIbHOU
[IpenMeTt opraHuYeCcKON XUMUU. NEeITEIbHOCTH
11 Teopust CTpoeHUST OpraHUIECKUX 8 00ydJaronuxcs;
coenqunenuit A. M. byriepoBa [J opraHu30BbIBATH
paboty
00yJaronuxcs ¢
COIMAJIHO 3HAUYUMOM
uH(popMalrei mo MoBoy
MOJIy4aeMOM Ha ypoKe
Utoro mo pazneny 8
Pasnen 2. YraeBogopoast
2.1 [IpenensHbIE YrIEBOIOPOAB — 5 OpraHU30BBIBATH




aJIKaHbI, IMKJIOAJIKaHbI

rpynmnoBsie GOPMBI
y4eOHOU 1A TEIHbHOCTH;
[J mpuBJIEKaTh BHUMAHKE
00yJaronmxcs K
00cy)x1aeMOi Ha ypoke
uH(popmaluy,
AKTUBU3AIAH
MMO3HABATEJIbHOMN
JIeSTeTbHOCTH
00yyJaronuxcs;

[] opraHn3oBbIBaTh
paboty

00yJaronuxcs ¢
COLMAIBHO 3HAYUMOU
nH(popMarrel mo moBoIy
MOJTy4aeMOil Ha ypOKe
COLMAJIBHO 3HAYMMOU
nHpopMmauu —
00CYyXaTh,
BBICKa3bIBaTh MHEHHE;
[J co3maBaThb
JIOBEPUTENbHBIIN
MICUXOJIOTUYECKHI
KIIUMaT

2.2

HenpenenbHbie yrieBo10posl:
QJIKCHBI, AJIKa/IMEHBI, ATKIHBI

14

OpraHM30BbIBATH
TpYIIOBBIE (OPMBI
yueOHOU e TENbHOCTH;
] mpuBJIEKaTh BHUMAHHE
oOyJaromuxcs K
o0cyx/1aeMoii Ha ypoke




uHpopManuu,
aKTHBU3ALIUU
MM03HABATEJILHOMN
JIeSATeTbHOCTH
00yyJaronuxcs;

[] oprann3oBbIBAThH
paboty
00yJaronuxcs ¢
COLMAIBHO 3HAYUMOU
nH(popMalren no NoBoy
MOJIYy4aeMOi Ha ypOKe
COLMAJIBHO 3HAYUMOU
uH(popMalnu —
00CYyXaTh,
BBICKAa3bIBaTh MHEHHUE;
[J co3maBaTh
JIOBEPUTENBbHBIIN
MICUXOJIOTUYECKUI
KJIMMAT

B KJIacCe BO BpeMs yp

2.3

ApomaThyecKue yriieBoa0pO Ikl
(apensr)

OpraHu30BBIBATH
IPYNIIOBBIE POPMBI
y4eOHOU e TeTHHOCTH;
[} mpuBIIeKaTh BHUMaHUE
oOyJaromuxcs K
o0cyx/1aeMoii Ha ypoke
uHpopManuy,
aKTHBU3AIUH
M03HaBaTEIbHON
JeSITebHOCTH




o0OyJaronuxcs;

[J opraHn3oBbIBaThH
paboty

00yJaroumxcs ¢
COLMAJIBHO 3HAYUMOU
uH(popmMaLren no NoBoy
IIOJIy4aeMOM Ha ypOKe
COLMAIBHO 3HAYUMOU
uH(popMaLnU —
00CyXaTh,
BBICKAa3bIBaTh MHEHHE;

[J co3maBaTh
JIOBEPUTENBbHBIN
MICUXOJIOTHYECKUN
KJIMMAT

B KJIaCCE BO BpeMs ypoKa

2.4

[IpupoaHble HCTOYHUKU
yIJEBOJIOPOIOB U UX MepepaboTka

OpPraHU30BBIBATH IS
00yJaroIuXxcs CUTyarun
CaMOOTIEHKH (KaK
y4eOHBIX

JOCTH)KCHUI OTMETKaMH,
TaK U MOPAJIbHBIX,
HPaBCTBEHHBIX,
IPaXKTAHCKHUX TTOCTYITKOB)
] mpuBJIEKaTh BHUMAHHE
oOyJaromuxcs K
o0cyx/1aeMoii Ha ypoke
uHpopManuy,
AKTHUBHU3AIIH
MO3HaBaTEIbHON




JIESITENIBHOCTU
o0OyJaronuxcs;

[] opraHn30BBIBATH
paboty

00yJaronmxcs ¢
COLMAIBHO 3HAYUMOU
uH(popmMalren no NoBoy
IIOJIy4aeMOM Ha ypOKe
COLMAIBHO 3HAYUMOU
uHpopmanuu —o0Ccyxaar

95 lManorennpon3BoHbEIE 4
' YIIIEBOZOPOIOB
Hroro mo pazueny 35

Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 Cnuptel. ®enon 11

OpraHN30BBIBAThH
rpynmnoBbie (OPMbI
y4eOHOH JIeATENILHOCTH;
] mpuBJIeKaTh BHUMAaHHE
00ydJaronuxcs K
00CyX1aeMoi Ha ypoKe
uHpopMaiuu,
AKTHUBHU3AIIH
M03HABaTEIbHON
JeSITeIIbHOCTH
oOyJaromuxcs;

] opraHu30BBIBATH
paboty

oOyuaromuxcs ¢




COLMAIbHO 3HAYMMOMU
uHpopManuei mno
IIOBOAY IIOJIy4aeMOW Ha
YPOKE COLIMAJIBHO
3HaYUMO HH(pOpMAIHN
—00CYyXIaTh,
BBICKa3bIBaTh MHEHHUE;
[J co3maBaTh
JIOBEPUTEIbHBIN
IICUXOJIOTUYECKU I
KJINMATB KJIAaCCE BO

3.2

Kap6ouumnbHbie cOeTUHEHMS:
QJIbJICTU/Ibl U KETOHBI.
Kap6onogsie kuciaotbl. Cl0KHbIE
a¢upsl. XKupbl

21

OpraHU30BBIBATH
rpynmnoBbie (OpMBI
y4eOHOU JIeATEeTLHOCTH;
[J mpuBIIeKaTh BHUMaHHE
00ydJaronmxcs K
00CyX1aeMoil Ha ypOKe
uHpopmaruy,
aKTUBU3ALMU
IMO3HaBaTeILHOI
IeITEIbHOCTH
oOyJaromuxcs;

[J opraHu30BbIBaTh
paboTty

oOyJarouxcs ¢
COIIMAIbHO 3HAYMMOU
uHpopManuei 1o
MOBOJTY MOJTy4aeMoil Ha
YpOKe COIHALHO
3HaYUMOU nHpOpMaLIUN




—00CyX1aTh,
BBICKa3bIBaTb MHCHUC,

3.3

VYrnesoasl

OpraHU30BBIBATH
rpynIoBbie GOPMBI
y4eOHOU JIeATEeTbHOCTH;
[J mpuBJIEKaTh BHUMAHKE
00yJaronuxcs K
00CyXIaeMoil Ha ypoke
uH(popmMaluy,
AKTUBU3AIAH
MO3HABATEJIbHOMN
JIESITCIIBHOCTH
00yJaronuXxcs;

[] opraHu3oBbIBAThH
paboty

00yJaronuXxcs ¢
COLMAJIBHO 3HAYMMOU
uHpopmMmaruen mo
MOBOJTy MTOJTy4aeMoil Ha
YpOKe COLIHAIbHO
3HaYUMOM nHpopMaun
—00CyX1aTh,
BBICKA3bIBaTh MHEH

Hroro 1o pasaciy

41

Pa3nen 4. Asorconepikamue OpraHu4ecKu

€ COCAMHCHUA

4.1

AMuHBI. AMUHOKHACIIOTHL. benku

12

OpraHu30BbIBATH
rpynnoBsie GOpPMbI
yueOHOH 1A TeIbHOCTH;




[ mpuBI€eKaTh BHUMaHUE
00yJarommxcs K
00cy)x1aeMOi Ha ypoke
uH(popmanuuy,
aKTUBU3ALUH
ITI03HABATEJILHOU
JIeSITEIbBHOCTU
00yJaronuxcs;

[] opraHn3oBBIBAThH
paboty

00yJaronuxcs ¢
COLMAIBHO 3HAYUMOU
uH(popmanuen o
MTOBOAY NOJIy4aeMOM Ha
YpOKE COLIAIbHO
3HAYUMOU MHpOpMaIUn
—00CYyXIaTh,
BBICKA3bIBaTh MHEHHE

Hroro no pazneny

12

Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS

BLICOKOMOJ'ICKy.]'IHpHHC
COCAMHCHUA

5.1

NPUBJICKATh BHUMaHHE
oOyJaromuxcs K
00CyX/1aeMOii Ha YPOKe
nHpopmMmaruy,
AKTHUBHU3AIIH
MO3HABaTEIbHOU
JESITENIbHOCTH
oOyJaromuxcs;

[] opraHu30BHIBATH




paboty

oOyJaromuxcs ¢
COLMAJIbHO 3HAYMMOU
uH(popmanuen o
IIOBOAY IIOJIy4aeMOW Ha
YpOKE COLIMAIbHO
3HaYUMOM nHpopmManun
—00CYyXIaTh,
BBICKA3bIBaTh MHEHMUE;

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




11 KJIACC

KounuecTBO YyacoB DJIEKTPO
HHBbIE JleqaTenbHOCTh yUUTEINS C
Ipakr | (uudpos
Ne /i HaumeHoBaHue pa3iejioB U TeM Koutpoab | wmueckm | ble) Y4€TOM HPOTPpaMMbL
NPorpamMmbl Bcero HbIe e o0pa3oB O —
paboThI pabor aTeJbHBI
bl e
pecypchl
Paznea 1. Teopernueckne 0OCHOBbI XMMHUM
MIPHUBJICKATh BHUMAHWE
00yJaronuxcs K
00CyX1aeMoil Ha ypoKe
nHpopmaruy,
aKTUBU3ALMU
IMO3HaBaTeILHOM
IeITEIbHOCTH
. 00yJaronuxcs;
Crtpoenue atoma. [lepuoandeckuii 3aKoH
[ opranu3oBbIBaTH pabOTy
1.1 u [lepuoanueckas cucTeMa XUMHUYECKUX 9

anemenToB JI. . Menaeneera

00yJaronuxcs ¢
COIMAJIHO 3HAUYUMOM
uH(popMalrei mo MoBoy
MOJIy4aeMOM Ha ypoKe
COIMAJIEHO 3HAUNMO
uHpopMaluu —00CyXaTh,
BBICKa3bIBATh MHEHHE;

[J co3naBaTh
JIOBEPUTENBHBIN




ICUXOJIOTUYECKUN KIIMMAT
B KJIacCe BO BpeMs ypoO

Crpoenue BeniecrBa. MHOroo6pasue

1.2 11
BEIIECTB
1.3 XUMHUYECKUE PEaKIIHH 19
Wroro mo pazueny 39
Pasnen 2. Heopranuyeckasi xumusi
MIPUBJICKATh BHUMAHUC
00yJaronuxcs K
00CyX1aeMoil Ha ypoKe
uH(popmanuy,
AKTUBH3AIAH
MO3HABATEJILHOMN
JIeSITEIbBHOCTH
00ydJaronuXxcs;
[J opranu3oBbIBaTH pabOTy
00yJaronuxcs ¢
2.1 Hemeramnbl 31 COITMAIBLHO 3HAYMMOM

nHpopMaryel 1Mo moBoIy
MOJIy4aeMoil Ha ypoKe
COILIMAJIEHO 3HAYMMOMN
uH(popManuu —00CyX1aTh,
BBLICKA3bIBATh MHEHIUE;

[J co3maBaThb
JIOBEPUTENBHBIN
MICUXOJOTHYCCKUN KIIUMaT
B KJIaCCE BO BpeMsl YpOKa;
[J NpUMEHSTh Ha YPOKE




MHTEPaKTHUBHBIE (POPMBI
paboThI ¢ OOYyUYATOIITMHUCS:
rpymnmosas padoTta win
paboTa B mapax, KOTOpbIE
y4at 00y4aromuxcs
KOMaH/HOU paboTe u
B3aHMMOJICHCTBHIO C
JIPYTrUMHU 00YyJarONIuMHUC

2.2

MeTtanibl

23

MIPUBJICKATh BHUMAHHE
00yJaronuxcs K
00CyX1aeMoil Ha ypoKe
uH(popmanuy,
AKTHUBH3AIMH
IM03HABaTeILHOM
JIeITEIIbHOCTH
00ydJaronuxcs;

[J opranu3oBbIBaTH pabOTy
00ydJaronuxcs ¢
COLIMAJIEHO 3HAYMMOM
nHpopMarreli 1Mo moBoIy
MOJIy4aeMoil Ha ypOoKe
COILIMAJIBHO 3HAYMMOMH
uH(popMaluu —00CyX1aTh,
BBLICKA3bIBATh MHEHUE;

[J co3maBaThb
JIOBEPUTENBHBIN
MICHXOJOTUYECKUM KIIUMAaT
B KJIaCcCE BO BPEMS YPOKa,
[ IpUMEHSTH Ha YPOKE
WHTEPAKTUBHBIEC (DOPMBI




paboThI ¢ OOYyYATOITIMHUCS:
rpymnmnosas paboTa win
paboTa B mapax, KOTOpbIE
y4at 00y4aromuxcs
KOMaH/HOU paboTe u
B3aUMO/JICVCTBHIO C
JIPYTrUMU 00YJarOITUMUCS;

Hroro no pazneny

54

Pazgen 3. Xumus u sKu3HbL

3.1

MeToapI ITO3HAHUS B XUMUAU. XUMHUSA U
JKU3HD

MIPHUBJICKATh BHUMAHWE
00yJaronuxcs K
00CyX1aeMoil Ha ypoKe
uH(popmanuy,
aKTUBU3ALUU
IMO3HaBaTeILHOMI
JIeITEIIbHOCTH
00ydJaronuxcs;

[ opranu30BbIBaTH pabOTy
00ydJaronuxcs ¢
COLIMAJIEHO 3HAYMMOM
uH(popMalrei mo moBoy
MOJIy4aeMOM Ha ypoKe
COILIMAJIEHO 3HAYMMOMN
uH(popMaluu —00CyX1aTh,
BBLICKa3bIBATh MHEHIUE;

[l co3naBaTh
JIOBEPUTENBHBIN
IICUXOJIOTHYECKUH KIUMAaT
B KJIACCE BO BPEMS YPOKa,




[] IpUMEHATH Ha YPOKE
MHTEPaKTHUBHBIE (POPMBI
paboThI ¢ 0O0YyUAIOIIUMHUCS:
rpymnnosas padoTta win
paboTa B mapax, KOTOpbIE
y4at 00y4aromuxcs
KOMaH/HOU paboTe u
B3aHMMOJICHCTBHIO C
JIPYTrUMU 00YJarOITUMUCS;
OBIIEE KOJIMYECTBO
YACOB no nporpamme —
34

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
o Tema ypoka Beero Kontpoasn | IIpakTuyeckue 06pA30BATETLHBI
ble padoTel | padoThI e pecypesI
[IpeameT u 3HaUEHHE OPTraHUYECKON XHUMUH,
1 Mpe/ICTaBICHHE O MHOIO0Opa3uy OpraHuYeCcKuxX 1
COEMHEHU N
DNEeKTPOHHOE CTPOEHHUE aToMa yriepoa (OCHOBHOE
2 1 BO30YyX/IEHHOE cOCTOsIHMS). BaneHTHbIe 1
BO3MOXHOCTH aToMa yriiepoja
XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
3 MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H, 1
crocoObI pa3pbhiBa CBA3EH
4 Teopust cTpoeHUsI OpraHuYeCcKuX coequHeHu A. M. 1
byrneposa
Bunel n3omepun: CTpyKTypHas, IPOCTPAHCTBEHHAS.
5 DneKTpoHHBIE 3PPEKTH B MOJICKYJIaX OPraHUIECKUX 1
COEeqUHEHUN
[IpencraBnenue o KiaccupuKamy u
6 cucrematrueckas Homenkiaarypa (IUPAC) 1
OpPraHMYECKUX BEILECTB
Knaccudukarus peakiuii B OpraHn4eckoil XUMHH 1
Cucremaru3zanus 1 0000IIeHHE 3HAHUH 110 TeMe
9 AJKaHBI: TOMOJIOTHYECKHH psif, oOmas ¢popmya, 1

HOMCHKIJIaTypa U U30MEPUs, SJICKTPOHHOC U




MMPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI

10

dusznueckre 1 XMMUYECKUE CBOMICTBA AJIKAHOB

11

Haxosxnenue ankanos B npupoje. CriocoOsbl
IMOJIYYCHHA U IPUMCHCHUC AJIKAaHOB

12

[uknoankanel: o0miast popmyia, HOMEHKIATYpa U
M30Mepusi, 0COOCHHOCTH CTPOCHUS M XUMUYIECKUX
CBOMCTB, CIIOCOOBI MOJIy4€HUS U TIPUMEHEHUE

13

Pemenue pacuéTHBIX 33729 Ha ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYJTBI OPraHUIEeCKOTO BEIIECTBA
10 MacCCOBBIM J0JISIM aTOMOB 3JIEMEHTOB, BXOIAIIAX
B ero cocrtas. CucremMaru3anus 1 0000IIeHne
3HAHUH 110 TEME

14

AJIKEHBI: TOMOJIOTHUECKHH psifl, oOmias hopmya,
HOMEHKJIATYpa, 3JICKTPOHHOE U IPOCTPAHCTBEHHOE
crpoeHne Mosiekys. CTpYKTYpHas U IHC-TPaHC-
M30MepHsl ATKEHOB

15

dusnyeckre U XUMHUYECKHE CBOMCTBA aJIKEHOB.
[IpaBuno MapkoBHUKOBa

16

CnocoObl IOJIY4YCHHUA U MPUMEHCHUEC aJIKCHOB

17

[Ipaktuueckas padota Ne 1 mo reme "[lonydenue
3TUJIEHA U U3yYEHUE €ro CBOMCTB"

18

Pemenue paC‘-IéTHBIX 3aJla4 Ha OIIPCACIICHUC
MOJ'I@Ky.]'ISIpHOfI (bOpMy.]IbI OPraHn4dcCKoro BCIeCTBa

19

AJKaJIueHbl: CONpPsUKEHHbIE, U30JIMPOBAHHBIE,
KyMynupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO
CTpOEHUs

20

XHUMHUYECKUE CBOWCTBA CONPSKEHHBIX TUEHOB

21

CnocoObl MOJIYy4YCHUA U TPUMCHCHUC AJIKAAUCHOB




AJIKVHBI: TOMOJIOTHYECKUN psijl, oOmiast popmyna,

22 HOMEHKJIaTypa, 3JEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJ, U3MUECKUE CBOHCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiy Ha TPOMHYIO CBS3b

25 CriocoObl MostydeHus: 1 IPUMEHEHNE aIKMHOB

26 Pemrenne 3aa4: pac4€Tsl IO YpaBHEHUIO
XUMHUYECKON peaKIuu

27 Cucremaru3zanusi 1 0000IIeHNE 3HAHUI 110 TEME
ApeHBI: TOMOJIOTHYECKUH psifl, o01mIas popmyna,

08 HOMEHKJIaTypa. DIIEKTPOHHOE M MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI OCH30J1a U TOIyoJa, UX
(uznueckue cBoiicTBa

29 XUMHUYECKUE CBOMCTBA APEHOB: PEaKIIMKU
3aMeleHus

30 XUMHUYECKUE CBOMCTBA APEHOB: PEaKIINKU
MIPUCOETUHEHH S, OKHUCICHUE TOMOJIOTOB OeH30J1a

31 Oco0EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIa

39 Pemenne pacu€THbIX 3a7a4 Ha ONpe/IeTICHIE
MOJIEKYJISIpHOM (hOpMYJIIbl OPraHUUECKOIrO BEIIeCTBa

33 CriocoObl MosTyueHus: U IPUMEHEHHUE apeHOB

34 I'enetnyeckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMHU
yIJIEBOI0POJIOB

35 Pacu€rsl o ypaBHEHUSAM XMMHUYECKUX PEAKIIUH.
Cucremaru3zanus 1 0000IIeHHe 3HaHUH 110 TeMe

36 [Tpupoauslii ra3. [lonyTHble HeTAHBIE T'a3bl

37 KaMmeHHBI# yroib U MPOIyKTHI €ro nepepadoTKu




Hed1b 1 cnocoOsr e€ nepepadotku. [Ipumenenue

38
MIPOIYKTOB repepaboTKu HePTH

39 I'eneTnueckas CBsI3b MEXAY pa3IMIHBIMU KIIaCCAaMH
yTJIEBOZIOPOJIOB
["anoreHOTIPOU3BOTHBIE YTIICBOIOPOIOB:

40 AIIEKTPOHHOE CTPOCHUE; PEAKIIHNH 3aMEIICHUS
rajoreHa
JleficTBHE 1IEI04YEl HA TAJIOTEHIIPOU3BOIHBIE.

41 B3anmopeiicTBre AUTaIOreHaJIKaHOB ¢ MAarHUEM U
IIUHKOM

4 Cucremaru3zanusi 1 0000IIeHUE 3HAHUM 110 Pa3eTy
"Yraesomopoas"

43 KonTtponpnas padota o teme "YrieBoaopoas"
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

44 TOMOJIOTUYECKHH psJl, oOmmas Gopmyna, CTpoeHHe
MOJIEKYJ, U30MEepHs, HOMEHKJIATypa,
knaccudukanus, puznyeckue cBOUCTBa

45 XUMUYECKUE CBOMCTBA MPENIEIbHBIX OJHOATOMHBIX
CIUPTOB

46 CriocoObl motyueHus: U IPUMEHEHUE OTHOATOMHBIX
CIHUPTOB

47 [Ipocthie 3¢upbl: HOMEHKIIATypa U H30MeEpus,
0COOCHHOCTH (PU3NYECKIX U XUMUYECKIX CBONCTB

48 MHoOTroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U
TJIMLEPUH, UX (PU3NYECKHe U XUMHUECKHEe CBOICTBA

49 CrniocoObl nosryyeHHs U IpUMEHEHUe
MHOTOATOMHBIX CITUPTOB

50 @DeHoJI: CTpPOCHUE MOJIEKYIIBL, (PU3UYEeCcKHe




cBoiicTBa. TOKCHYHOCTH (peHOTIa

51 XUMUYEeCKUe CBOWCTBA (heHOIIa

52 CriocoObl MmoTydeHust U IpuMeHeHne (eHoia
[Ipaktudeckas padora Ne 2. Pemenue

53 SKCIEPUMEHTAJIbHBIX 331a4 1o TeMe "CrnupTsl U
(benospr"

o4 CucremaTtu3zanus 1 000011eHNEe 3HaHUI IO TeMe
AJBJIETUABI ¥ KETOHBI: DJIEKTPOHHOE CTPOCHHE

55 KapOOHUIIbHOM I'PYIIIbI; TOMOJIOTUYECKUE PSAJIBI,
obmas Gopmyna, U30MepHus 1 HOMEHKIIATypa

56 AJNbAETH]IBI M KETOHBI: (PU3MUECKHE CBOMCTBA;
PeaKIuy MPUCOCTMHEHUS

57 Peakuuu okuciaeHus 1 KaueCTBEHHbIE PEAKIINH
aJIbJIETUJI0OB U KETOHOB

58 CrocoObI MOTy4YeHUs albJACTUIOB U KETOHOB

59 OaHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KUCIOTHI,
O0COOCHHOCTH CTPOCHHUS UX MOJIEKYI

60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT, UX
(uznueckue cBoicTBa

61 XUMUYECKUE CBOMCTBA MPeIeIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

62 Oco0GeHHOCTH CBOMCTB MYpaBbUHOW KUCIIOTBHI.
Mmuoroo0pa3ue KapOOHOBBIX KUCIOT
OcoOGeHHOCTH CBOWCTB: HETIPEIENIbHBIX U

63 apoMaTHYeCKUX KapOOHOBBIX, AUKAPOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT. Hpe,[[CTaBI/ITeJ'II/I
BBICIINX Kap6OHOBbIX KHUCJIOT




64

ITonsarue o IMPOU3BOAHBIX Kap60HOBBIX KHUCJIOT

CrniocoObl mosryyeHHs U NpUMEHEHNE KapOOHOBBIX

65
KHCIIOT

66 CrnosxHbie 3(UPBI: TOMOJIOTHYECKUHN PsiJI, 0OIIast
dbopmyra, n30Mepus 1 HOMEHKIIATypa

67 duznyeckue 1 XUMUYECKHE CBOMCTBA YPUPOB
Pemenue pacuéTHBIX 3a7a4: 10 YPAaBHEHUIO

68 XMMHMUYECKOHN peaKluy, Ha OIpeieIeHNe
MOJICKYJISIPHOH (hOPMYJIBI OPTaHUIECKOTO BEIECTBA
[IpakTueckas padota Ne 3. Pemenue

69 AKCTIEpUMEHTAIBHBIX 3a71a4 1o TeMe "KapOoHoBEIe
KucnoThl. CroxHbIe Y3PUphI"

70 XKupsl: ctpoeHue, GU3HMUECKAe U XUMHISCKUE
CBOMCTBA (THAPOIIH3)
OCcoOEHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX

71 OCTaTKH HEeIpeIebHBIX JKUPHBIX KUCIOT. JKUpHhI B
pupoie
MBp11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX

72 Mororiee neiicteue. [loHsATHE 0 CUHTETHYECKIX
Moromux cpeactax (CMC)

73 I'enetnyeckas CBsI3b YIIeBOJAOPOOB U
KHCIIOPOACOAEPKAIIUX OPraHUYECKIX BEIIECTB

74 Pacu€tbl o ypaBHEHUSM XUMHUYECKUX peaKui

75 Cucremarusanus 1 0000IIeHIE 3HAHUN 110 TEME
OO1as XxapakTepucTUKa yrieBoJa0B U

76 KJaccuuKaIus yrieBo10B (MOHO-, TU- U

HOJ'II/ICElXapI/II[LI)




MoHnocaxapuabl: GU3HYECKUE CBOMCTBA U

" HAaX0XJICHUE B IPUPOJIC

78 [IpuMeHeHHe TIIIOKO36I, €€ 3HAaYCHUE B
KU3ZHEJCATCIILHOCTH OpraHu3Ma
Jucaxapuiel: caxapo3a, MajabT03a U JIAKTO3A.

79 HaxoxaeHue B pupo/ie ¥ IpUMEHEHUE
JFCaxXapuI0B

80 [Tonmcaxapupl: CTpOSHUE MAKPOMOJICKYIL,
(u3HUecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE

81 [TonsaTre 06 HCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHBIX 3a7a9 Ha ONpPeACTICHUE JIOJIN

82 BBIXOJIa MPOJIyKTa PEaKUu OT TEOPETUUECKH
BO3MO>KHOTO

83 Cucremaru3zanusi 1 0000IIeHHUE 3HAHUH TI0 pa3Ieny
KonTtponsHas padoTa o tTeme

84 "Kucnopoaconepskaiiyue opraHudecKre
coequHeHus"
AMUHBL: KITaccuPUKaIus, CTPOCHUE MOJICKYII,

85 obmas Gopmysa, U30Mepus, HOMEHKIATypa 1
(bu3uvecKue cBOMCTBA

86 XHUMHYECKUE CBOMCTBA aTu(aTHIECKUX aMUHOB

87 AHUIIUH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH
XHMHUYECKUX CBOMCTB aHUJIMHA

a8 CriocoObl mosTyueHus: ¥ IpUMEHEHUe
anudaTuyecKux aMMHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30Mepus,

89 ¢usnueckue cBoiictBa. OTaeNbHbBIE TPEACTABUTEIN

0-aMHUHOKHCJIOT




XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, UX

90 OMOJIOTHYECKOE 3HaUeHHE aMUHOKHUCIOT. CHHTE3 U
TUIPOJIU3 TICNITHIOB

01 Benku kak mpupoIHBIC TIOJUMEPBI; CTPYKTYPBI
0eKOB

92 XuMH4eckre cBOMCTBa OCIIKOB
A30TCOIepIKaIe TeTePOIUKINISCKAE COCTMHEHUS.

93 HyknenHoBbIe KHCTIOTBI: COCTaB, CTPOSHHE U
Ouosoruyeckas poJib
[IpakTueckas padota Ne 4. Pemenue

94 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A3zoTcoaepkane OpraHn4eckne CoOeTMHEHNs "
[IpakTueckas padota Ne 5. Pemenue

95 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Pacnio3HaBaHue OpraHMYECKUX COCTUHECHUI"

96 KonTtponbHas padoTa o Teme "A30Tcoaepxranine
OPraHM4eCcKue CoeAMHEHU"
OCHOBHBIE TIOHATHSI XUMHH BHICOKOMOJIEKYIJISIPHBIX

97 COEIMHEHUN U METObI UX CUHTE3a —
MOJIMMEPH3ALUS U TTOJTUKOHACHCAITUS

98 [TnacTtmaccel. YTrim3amus 1 nepepadoTKa IiacThKa

99 DnacToMepsl: HaTypalbHbI CHHTETUYECKHE
Kaydyku. Pe3una
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,

100 cuHTeTnyeckue. [lonumepsl crenuaibHOTO
Ha3HAYCHMS

101 IIpaktuyeckas pabora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TCMC




"PacriozHaBaHue I1acTMacc 1 BOJIOKOH"

O060011eHne U cUCTeMaTU3aIUs U3Y4EHHOTO
102 Marepuaia no teme "BbICOKOMOJIEKYIsIpHbIE

coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne undposbie
/i Tema ypoka Beero Konrpoiasbubie | IlpakTHyeckue 06paIoBATEIbHbIE
padoTsbI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHMA 1
aJIeMeHT. M30ToInI
9 CtpoeHnue MeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMHYECKUX 3JIEMEHTOB (S- 1
, p-, d-, f-a;memenThI)
4 Pacnipenenenne >eKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
5 DIEeKTPOHHBIC KOH(PUTYpAIIUX HOHOB. 1
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cHucTeMa XMMUYeCKuX 3jeMeHToB /. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYIIaM U
nepuoam
9 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1




TEMC

10

Buael xumudeckoit cBa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PacTBOPax

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpasKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BellecTa',
"MoJIsipHasi KOHIIeHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMH I10
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamums XaMIHUECKUX peaknui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaxkuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3InYHBIX (PaKTOPOB.
Kartanu3 u xkaraimn3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo teme
"Bnustaue pa3nudHbIXx GaKkTopoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OOpaTumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTueckas pabota Ne 2 o Teme
"BnusiHue pa3nuyHbIX (GaKTOpPOB Ha
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUucconuanusi.
CunbHEBIC U cIa0bIe QJICKTPOJINUTHI. CremneHb




Jucconraiunuu

Honnoe npoussenenue Bojsl. Cpena

30 BOJHBIX pacTBOPOB. BomopomHbIi
nokasarens (pH) pactBopa

31 I'maposns coneit. Peakuuu, nporekaroniye B
pacTBOpax AMEKTPOUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XuMHYECKHE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBHTEILHBIC

33 peakuu. BaxxHe#me OKUCIIUTEH 1
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 1O
teme "XuMHUeCcKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 CUCTeMe XMMHUYecKHX 3nemeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3MYECKHe CBONCTBA HEMETAIIIIOB

41 ANIOTpomnUs HEMETAJUIOB (Ha IpuUMepe

KHCTopoa, cephl, pocdopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. [ 'Hapubl
["asiorensl: HaX0XKIEHUE B PUPO/IE,

43 CrocoOBI OTYYEHUs, PUIUIECKUE
XHMHUYCCKHE CBOMCTBA
lNanorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
rajJor¢HOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 noJtyueHus rajoreHoB. [Ipumenenue
TaJIOTeHOB U UX COSTMHEHUN
[IpakTueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"amorensr"

Kucnopon: naboparopusie u

47 MIPOMBIIIJICHHBIE CTIOCOOBI MTOTYICHHS,
(buzuveckue u XumMuieckue cBorcrta. O30H.
[IpuMeHeHne Kucaopoaa U 030Ha

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJICHHUE B IPUPOJIC, CITOCOOBI

50 noytyueHusi, Gu3NIecKue 1 XuMU4IeCcKHe
CBOMCTBaA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUsI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: HaX0X/ICHHE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopoaconepxaiiye coefMHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumMeHneHne a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®ochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKAINN; PUZUUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yriepoxaa(ll), okenn yraepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHre KPEMHUS U €r0 COCANHEHU.

06 Crexiio, ero mojgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUTIOB

68 CucremaTtu3zanus 1 000011€eHHE 3HaHU IO
teme "Hemeramnnr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON padOThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [lepuoanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIOB B OBITY U TEXHUKE

73 CmuiaBsl MeTaiioB. Kopposust Mmeramios

74 Pemenue 3aga4u pa3auvHBIX THIIOB
DIJIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtauioB. OOmre crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapaktepuctuka MetamioB |A-
rpymnmsl [leproauueckoit cucTeMbl

76 XMUMHUYECKUX dTIeMEHTOB. HaTpuii u kanwii:
noytyueHue, GU3NYecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COCIUHEHUN

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEeMEHTOB. Maraui u

KaJbIUi: TIoNy4deHue, pusndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMI: ony4yeHue, Gpu3nyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

80

AmpoTepHble cBONCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMUS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMeE
"Metaiuibl TIaBHBIX OATpynm"”

83

OO6mras XxapakTepuCTUKA METAILIIOB
mo6ouHsIx moarpymi (b-rpymm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
2JIEMEHTOB

84

duszndeckre U XUMUUECKHE CBOMCTBA XpomMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHeHNs Maprasiia.
ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

dusnuecKknue 1 XMMHYECKHE CBOMCTBA
Kenesa u ero coeauHeHun. Iomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKeje3a

87

du3nyecKre U XUMHUUYECKHE CBOMCTBA MEIHN




U €€ COCIMHEHUH, UX IIPUMEHEHUE

duznueckue 1 XMMUYECKUE CBOUCTBA [IUHKA

88 U €T0 COCTMHEHUH, UX TPUMEHEHHE.
' IpOKCOKOMITIICKCHI IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasisl TOO0YHBIX MOArpYHH”

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB

01 O060011eH1E U CUCTEMATH3alINUS U3YYEHHOTO
Marepuana no reMe "Meraysr"

92 Kontponbnas padota o teme "Metaysr"

93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN pabOTHI,
KOPPEKIIUS OIITHO0K
Ponps xumuu B obecrieueHnr yCTOWYHNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEILIECTB
Hayunble npuHIUIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BO/ICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYESHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBA

08 Xumus numm. Ponb xumun B o6ecriedeHnn
MUIEBOI 6e30MMacHOCTH

99 KocMmernueckue u maproMepHbIe CpeACTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHenmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







