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COJEP)KAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XMMHH.

[Ipeamer u 3HaUEHNE OPraHUYECKON XUMHH, IPECTABICHHE O MHOT000pa3H OPraHNnYeCKUX COeTUHEHHH.

DJEKTPOHHOE CTPOCHUE aTOMa YIIIepo/ia: OCHOBHOE U BO30YKAEHHOE COCTOSIHUA. BaneHTHbIE BO3MOXHOCTH aToOMa yriepoja. XuMHUECKas CBs3b
B OPraHMYECKUX COCTUHEHUSAX. THUIBl THOPUIN3AIMHA aTOMHBIX opOHTanel yriepojga. MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOH CBs3U (OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOuTanei, - u n-cBsi3u. OAuHapHas, ABOWHAas U TpoiHas cBA3b. CrlocoObl pa3phiBa CBA3EH
B MOJICKYJIaX OPTaHMYECKUX BellecTB. [loHATHE 0 CBOOOHOM paauKale, Hykieoduie u aekTpodue.

Teopust crpoeHus opraHmyeckux coenuHeHuil A.M. ByTiepoBa M COBpEMEHHBIE IPEACTABICHUS O CTPYKType MOJEKYJ. 3HAa4CHHE TEOpUU
CTPOCHHUSI OPraHMYECKUX COCAMHEHUH. MonekynspHble u CTPYKTypHbIE (opMynbl. CTpyKTypHBIE (QOPMYINBI pa3iM4YHBIX BUIOB: pPa3BEPHYTas,
COKpalléHHasi, ckeneTHas. M3omepus. Bunbl mzomepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE (P (EKThl B MOJIEKYJIaX OPraHUYECKHUX
COCIMHEHUH (MHIYKTHBHBIN U ME30MEPHBIH () (HEKThI).

[IpencraBnenne o kiaccupuUKalMu opraHuyeckux BemiecTB. [loHsTne o (yHKIMOHanbHOM Tpynmne. ['omomnorus. I'omosnorndeckue psbl.
CucremaTtnueckast HomeHkIaTypa oprannueckux coequHeHnit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENbHBIX MTPEICTaBUTENEH.

OcobeHHOCTH U Ki1acCU(pUKaLNs OpraHudecKux peakiuid. OKUCIUTENTbHO-BOCCTAHOBUTENbHBIE PEAKIIUN B OPIraHUYECKON XUMUH.

DKCcIeprMEHTAILHBIC METOJIbl M3YYEHUS BEIIECTB W MX NPEBPANICHHI: 03HAKOMIICHHE C 00pa3llaMi OpPraHWYECKHX BEUIECTB U MaTepHalaMy Ha
UX OCHOBE, OIBITHI [0 MPEBPALICHUIO OPraHMYECKUX BEUIECTB MPU HArpeBaHuM (IUIaBJICHHE, OOYITTMBaHHE U TOPEHHE), KOHCTPYHPOBAHUE MOJEI el
MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesoaopoasbl.

Ankanbl. 'oMosorndeckuii psij alkaHoB, o0mmas GpopMysa, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ
QJIKAHOB, SP3-THOPUIN3AIMsI AaTOMHBIX OpOuTaneil yriaepoaa, 6-cBsizb. dPu3nueckue CBOWCTBA aJIKAHOB.

XUMUYECKHE CBOWCTBA QJIKaHOB: pPEaKUMW 3aMEUICHHsA, W30MEpHU3aluM, JACTUAPUPOBAHMA, UUKIM3ALUU, [HPOJIU3a, KPEKUHIA,
ropenus. [Ipeacrasienue 0 MeXaHU3Me peakui pauKaIbHOIO 3aMEIECHUS.

Haxoxnenue B npupose. CriocoObl Mogy4eHHs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢opmyrna, HOMeHKIarypa U uzomepus. OCOOCHHOCTH CTPOCHHS W XUMHYECKHX CBOMCTB MajbIX (IMKIIOMPOIIAH,
LUKJI00YyTaH) U OOBIUHBIX (LIUKJIONEHTAH, LIUKJIOreKCaH) [UKI0anKkaHoB. CriocoObl MOyYeHHs U IPUMEHEHUE [IUKIIOATIKAHOB.

Ankenbl. ['omonoruueckuii psij anmkeHoB, o0mmas (opMyina, HOMEHKIATypa. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE MOJICKYJT AIKEHOB, Sp?-
ruOpuau3alys aTOMHBIX opOUTaNel yriaepona, 6- U n-cBsi3u. CTpyKTypHasi U reoMeTpudeckas (Luc-TpaHc-) nzomepus. @usznueckne cBONCTBA aJIKEHOB.
XHWMHYECKHE CBOWCTBA: PEAKLIMM NPHUCOCIMHEHMs, 3aMEIICHMS B O-TIOJIOKEHHWE NPU JBOWHOW CBS3M, NOJMMEpU3aluuu U OKucieHus. IIpaBuio
MapkoBHuKOBa. KauecTBEeHHbIE peakIMM Ha 1BOMHYIO CBsI3b. CIOCOOBI NOTY4YEHUS U IPUMEHEHUE aJIKEHOB.




Ankanuensl. Knaccudukanus ankaaueHoB (COnpsKEHHBIE, H30JIUPOBAHHBIC, KyMyauposannsie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOCHUS U
XUMHUYECKHUX CBOWCTB CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-npucoennnenue. [lonumepusanus conpspk€HHBIX AMEHOB. CriocoObl MOTY4YEHUs U IPUMEHEHHUE
aJIKaJIMCHOB.

Ankunbl. ['oMonoruueckuii psij ankuHOB, 0011as popMysa, HOMEHKIIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
QJIKMHOB, SpP-THOpHIM3allisl aTOMHBIX opOuTaneil yrinepona. dusnyeckue CBONCTBA AJIKMHOB. XMMHUECKHE CBOMCTBA: peakUUH MPUCOECTUHEHMS,
IUMepU3alil U TpUMEpHU3allud, OKWcCieHUs. KucioTHble CBONCTBA ajJKWHOB, MMEIOLIMX KOHIIEBYIO TPOWHYIO CBA3b. KauecTBeHHBbIE peakluu Ha
TpoitHYy10 CBsI3b. CIOCOOBI MOTYyYeHHS U IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue YriieBOAOpOabl (apeHbl). ['oMosoruvyeckuid psim apeHoB, oOmias (opmysia, HOMEHKJIATYypa W HW30MEpHUsA. DJIEKTPOHHOE W
IIPOCTPAaHCTBEHHOE CTPOCHHE MOJEKyNbl OeH3osa. dusznyeckue CBOICTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30J1a U €ro IOMOJIOTOB: PEAKIUU
3aMelleHus] B OEH30JIbHOM KOJblLIE U YIVIEBOJOPOJHOM pajuKaje, peaklMu INPUCOECIUHEHHUs, OKUCIEHHEe TomMosoroB Oensouna. IlpencraBnenune o6
OPHEHTHUPYIOILEM JCHCTBUU 3aMeCTUTENeH B OCH30JbHOM KOJIbLIE HA MPUMEpPE aJKHIBHBIX PaJMKaloB, KapOOKCHUIBHOM, THAPOKCUIBHOMN, aMUHO- U
HUTPOTPYIIIbI, aTOMOB TajgoreHoB. OCOOEHHOCTH XMMHMYECKMX CBOWCTB cTHpoia. Ilomumepusanusa ctuposa. CrocoObl MOJYy4YEHUs U NPUMEHEHUE
apoOMaTHUYECKUX YIIIEBOJAOPOJIOB.

[Ipuponuseiii ra3. IlomytHeie HedTsHbIE Ta3bl. HedTh m e€ mpoucxoxnaenue. KameHHBIM yroiab W IPOAYKTHI €ro mepepadoTku. CrocoObl
nepepaboTKH HePTH: IePErOHKa, KPEKUHT (TEPMUUYECKHUH, KaTAIUTHUECKHIT), pudopMHHT, uposiu3. IIpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B OBITY.

I'enetnueckas cBA3b MEXKIY pPa3IMYHBIMU KIIACCAMU YIJIEBOJOPO/IOB.

DJIEeKTPOHHOE CTpOEHUE raJloOreHIPOU3BOAHBIX YIJIEBOJIOPO/IOB. Peakuun 3aMelIeHus rajoresa Ha
TUIPOKCOTPYIILY, HUITPOTPYIIIy, IHAHOTPYIIIly, aMUHOTpyMIy. JleficTBUE Ha TraJoreHNpOU3BOJIHBIE BOJHOTO W CHUPTOBOIO pacTBOpa IIEIOYH.
B3aumoneiicTBre AUraloreHajJkaHOB C MarHueM U IUHKOM. [IoHATHE 0 MeTalIoopraHuYecKuX coelnHeHHusX. Vcnonb30BaHue rajJoreHnpou3BOAHbBIX
YIII€BOAOPOAOB B OBITY, TEXHUKE U NIPH CUHTE3€ OPraHMYECKHX BEIECTB.

OKclIepUMEHTAIbHbIE METO/Ibl M3YYEHHs BEIIECTB M HMX MPEBpAIlleHUH: u3ydeHne (U3NYEeCKUX CBOWCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH),
KAueCTBEHHBIX pEaKUui YriIeBOJOPOAOB PA3IUYHBIX KJAaccoB (oOecrBedrBaHME OpOMHOW WJIM HOJHOW BOJIbI, pacTBOpa I€pMaHraHara Kajwus,
B3aMMOJICHCTBHE allETHJICHa ¢ aMMHauyHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOe OOHapyXeHHe yriepoja M BOAOPOAA B OPraHMYECKUX
BEIIECTBaX, MMOJyYCHNUE ITHIICHA U U3YYEHHE €r0 CBOWCTB, O3HAKOMIIEHHE C KoJuteKuusaMu «HedTe» n «Yroaby, ¢ o0pa3aMu racTMacc, KayuyyKoB U
PE3UHbI, MOJIETTMPOBAHNE MOJIEKYJI YIIIEBOAOPOI0OB U raJIOTEHIIPOU3BOIHBIX YIIIEBOAOPOI0B.

Kucnopoaconep:xammue oprannyeckne coeiMHeHUsl.

[IpenensHble 0 JHOATOMHBIE CIUPTHI. CTpOeHUE MOJIEKY (Ha MpUMepe METaHoJa U 3TaHoja). [ 'oMonorndeckuit psz, oduas popmyna, H3o0MepHs,
HOMEHKJIaTypa U kiaccudukanus. duznueckue cBOMCTBA MPEEIbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBSI3M MEXIy MOJEKYJIaMU CIHMPTOB.
XUMHUECKHE CBOMCTBA: PEAKLIMU 3aMEIleHHs, JAEeTHaApaTalui, OKHCICHHs, B3aUMOJECHCTBHE C OPraHWYECKMMH M HEOPraHMYECKUMHU KHCIOTaMH.
KauecTBeHHas peakiysi Ha OAHOATOMHbIE CHMPTHL. JleficTBHe 3TaHOJAa U METAaHOJIa Ha OpraHu3M uesnoBeka. CrocoObl MONY4YeHHUs U MPUMEHEHHE
OJIHOATOMHBIX CIIMPTOB.

[IpocTsie adupsl, HOMeHKIaTypa U n3oMepus. OCOOEHHOCTH PU3NYECKUX U XUMUYECKUX CBOMCTB.




MHoOroaroMHble COUPTHI — 3TUJICHIVIMKOJb U TNHIEpUH. PU3NUEeCKMe UM XMMHYECKHE CBOWCTBA: PEAKUUU 3aMEIICHMs, B3aUMOJEHCTBUE C
OpraHMYeCKUMHU U HEOPraHMYECKHMMH KHCJIOTaMM, KAa4eCTBEHHAs pPEaKIUsi Ha MHOroaToMHbIe CcHUpTHL [IpencraBieHue o MeXaHU3ME peaKIMi
HYyKJIeo(uiIbHOTO 3ameneHus. JlelficTBue Ha opraHu3M yenoBeka. CriocoObl NOTy4YeHUs ¥ MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHHEe MOJEKYJbl, B3aUMHOE BIMSHHE THUAPOKCOTpYHnbl U OeH3onbHOro snpa. ®dusnueckue cpoiictBa ¢eHona. OcobeHHOCTH
XMMHUYECKHX CBOWCTB ¢eHona. KadectBeHHble peakumu Ha (enon. TokcuunocTs ¢eHona. CrnocoObl TOMydYeHUS U NpUMEHEeHue (¢eHoa.
®denondopmanbIeruiHas cMoJa.

KapOoHunpHBIE COETUHEHUS — AJIBJETUABI M KETOHBL. DJEKTPOHHOE CTpOEHHE KapOOHMJIBHOH Trpymnmbl. ['omMonoruyeckue psasl ajabIeruaoB U
KETOHOB, 001mas popMyiia, n3o0Mepust 1 HOMEHKIaTypa. Ou3ndeckne CBOMCTBA albIETHAOB M KETOHOB. XMMHUYECKHUE CBOWCTBA aJIbJIETHAOB M KETOHOB:
peakiyu npucoeanHeHus. OKUCIeHNE albIeTU0B, KAUeCTBEHHBIE PEaKIMK Ha aibIeru/ibl. CriocoObl OTY4YeHUS U IPUMEHEHHE aIbIeTHI0B U KETOHOB.

OAHOOCHOBHBIE MpefesibHble KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYJl KapOOHOBBIX KUCIOT. M3omepus W HOMEHKIATypa.
dusnyeckue CBOMCTBA OJJHOOCHOBHBIX MPEAETbHBIX KAPOOHOBBIX KUCIOT. BomopoaHbIe CBSA3M MEXy MOJIEKYJIaMH KapOOHOBBIX KUCIOT. XUMUYECKUE
CBOMCTBA: KHCJIOTHBIC CBOMCTBA, peaKius ATEpUPUKAINHN, PEAKIIMU C YYaCTHEM YTJIEBOJAOPOJHOrO paaukaia. OCoOOCHHOCTH CBOMCTB MYypaBbHHOMU
KUCHOTHL. [loHATHE O MPOM3BOIHBIX KapOOHOBBIX KHCJIOT — CIIOXKHBIX 3(upax. Muoroobpazue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB
HeMnpeeabHbIX U apOMaTUYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBurenu BeICIIUX KapOOHOBBIX
KHCJIOT: CT€apUHOBasA, NAIbMUTUHOBAS, OJICUHOBAS, IUHOIE6AS, TUHONEH06as KUCTOThl. CIIOCOOBI MOMyYeHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢gupsl. 'omonorudeckuii ps, odmas Gopmyna, usoMmepus 1 HoMeHKIaTypa. Ou3nueckue 1 XMMUYEeCKUE CBOMCTBA: THPOIIN3 B KUCIOM
Y LIEJIOYHOM cperie.

Kupel. Ctpoenue, pusnyeckre U XUMHUYECKHE CBOMCTBA YKUPOB: THAPOIM3 B KUCIOW W ImIeao4HOM cpene. OCOOEHHOCTH CBOWCTB KHPOB,
COJIEprKallMX OCTATKH HEIIPENEIbHBIX JKUPHBIX KUCIOT. JKupsl B pupose.

MbLu1a Kak COJTM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakTepucTuka yrieBojoB. Kiaccudukamust yrieBogoB (MOHO-, JAM- U ToJHcaxapuabl). MoHOcaxapuibl: TIOKO3a,
bpykTo3a, ranakrosa, pubo3a, ne3okcuprbos3a. dusznyeckue CBONCTBAa W HaxoxkaeHHe B npupoae. DorocuHres3. XUMHUYECKHE CBOWCTBA TIIOKO3bI:
peakuuMyu C Y4acTHEM CHUPTOBBIX M albJETMJHON TpyNI, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpumeHeHHe TI0KO3bl, €€ 3HaYeHHE B
KU3HENIEATEIIbHOCTH OpraHu3Ma. Jlucaxapuapl: caxapo3a, MallbTO3a U JaKTOo3a. BocCTaHaBIMBAWOIIME W HEBOCCTAHABIMBAIOIIME AUCAXAPUIBI.
I'unponu3 nucaxapunoB. HaxoxneHue B npupojie U npuMeHeHue. llommcaxapuapl: Kkpaxmaj, TJIUMKOT€H M 1eilirono3a. CTpoeHHe MaKpOMOJIEKYII
KpaxMaja, IIIMKOT€Ha W 1eJUTr0I03bl. Dr3nueckue CBOICTBA Kpaxmasla M LIEJUTI0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmasa: TMAPOJIU3, KaueCTBEHHAas
peakuus ¢ HoJoM. XMMHUYECKHE CBOWCTBA LI€JUTIOJIO3bI: THAPOJIN3, MOTYyYeHHE 3PHUPOB 11euIr0103bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN MIENK).

OKCHepUMEHTAIbHbIE METO/Ibl M3YUEHHs BEUIECTB M UX MPEBPAIllEHUI: paCTBOPUMOCTD Pa3IMYHbIX CIIUPTOB B BOJE, B3aUMO/IEHCTBHE 3TaHOJIA C
HaTpUEM, OKUCIIEHUE STUIIOBOTO CIIMPTA B ajbJIerH/] Ha PACKaJIEHHOM MeTHON ITPOBOJIOKE, OKUCIIEHNE ITUIIOBOTO CIIMPTA AUXPOMATOM Kalus (BO3MOMXKHO
HCIOJIb30BaHUE BHJIEOMATEpUAIOB), KAUECTBEHHbIE pEaKlMU Ha anbJeruibl (¢ ruapokcuiom auammuncepeodpa(l) u rugpoxcugom meau(ll)), peakuus
rnunepuHa ¢ ruapokcugoM Meau(ll), xumuueckue CBOWCTBA pacTBOpa YKCYCHOW KHMCIIOTBI, B3aHMOJIEHCTBHE PacTBOpa TJIHOKO3bl C THAPOKCHUIOM
meau(Il), B3aumMoneiicTBue Kpaxmana C HMOJIOM, PELIEHUE SKCIEPUMEHTAJbHBIX 3a1ad mo Temam «CrnupThel U (eHosb», «KapOoHOBBIE KHCIIOTHI.
CrnoxHble 3GUpbI».




A3oTcoaep:kane OpraHnyecKue CoOeJUHEeHUsl.

AMWHBI — OpraHudYecKkre IMpOW3BOJHBIE amMMuaka. Knmaccudukanus aMuHOB: anmmdaTudecKue W apoMaTHYeCKHe; NMEepPBHYHBIE, BTOPHUYHBIC U
TpetuuHble. CTpoeHue MoJieKyJ1, o01as popmynna, U30MepUs, HOMEHKIATypa 1 pU3nUYecKre CBOMCTBA. XUMUYECKOE CBOMCTBA aln(aTHUECKUX AMUHOB!
OCHOBHBIE CBOMCTBA, aJIKUJIMPOBAHUE, B3aUMOICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KHCI0TON. COU aIKUIIaMMOHHSI.

AHWIMH — IpeICcTaBUTENb aMUHOB apoMarhyeckoro psaa. CrpoeHne aHwiuHa. B3auMmHOE BIMSHME IpyNI aTOMOB B MOJIEKYJIE aHWIMHA.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB aHmWIMHA. KauecTBeHHble peakiuu Ha aHWIUH. CriocoObl MOJy4YeHUs] U MpUMEHEHUe anupaTHYeCKUX aMHHOB.
[Tony4yeHne aHUIMHA U3 HUTPOOEH30Ia.

Amunokucnotel. Homenxmatypa u wuzomepusi. OTaenbHblE TPEACTABUTENN (-aMUHOKHUCIIOT: TJIMLUH, anaHuH. OU3ndeckue CBoicTBa
aAMHHOKHUCIIOT. XHMMHUYECKHE CBOWCTBA AMHUHOKHCIOT KakK aM(OTEpHBIX OpPraHMYECKMX COEAMHEHUH, peakuus MOJMKOHIEHcalud, oOpa3oBaHue
IENTUIHON CBS3H. bruosornyeckoe 3HaueHne aMMHOKACIOT. CHHTE3 M THAPOJIN3 IENTUIOB.

benku kak mpupogHsle noiuMepsl. IlepBuuHas, BTOpUYHAsS M TpeTHUYHAs CTPYKTypa OelkoB. XHMHUYECKHE CBOICTBAa OEJIKOB: T'HIPOJIH3,
JI€HaTypalys, Ka4UeCTBEHHbIE peaKMK Ha OeJIKH.

OKcliepyMEHTAIbHbIE METOJIbl U3YYCHMs BEIIECTB M MX NPEBPALICHUN: PACTBOPEHUE OCNIKOB B BOJIE, JIEHATypalus OCJIKOB NPU HAarpeBaHHH,
L[BETHBIE PEAKIIMU HA OEJIKH, pEelIeHHE HKCIEPUMEHTAIbHBIX 3a/ay M0 TeMaM «A30TCOJepiallie OpraHudeckue coeiuHeHus» n «Pacno3HaBaHue
OPraHUYECKUX COECUHEHUIN.

BbicOKOMOJIEKYISIPHbIE COCAUHEHHUS.

OCHOBHbIE TIOHATUS XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIN: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNH, CPEIHSS
MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COCIMHEHUH — MTOJIMMEPHU3aLUs U MIOJTMKOHICHCALU.

[lonmumepusle matepuansl. [InmacTtmacchl  (IIOJMATWIEH, TOJMIIPONMIIEH, IOJMBUHWIXJIOPUI, IOJUCTUPOJ, IOJIUMETHIMETAKpUIIAT,
HOJIMKapOOHATHI, MOJIMATUIICHTEpePTanaT). Y TUIN3aLus U nepepadoTKa IIacTHKA.

DnacToMephl: HaTYpaJIbHbIM KaydyK, CHHTETHYECKHE KaydyKkH (OyTaleHOBBIH, XJIOPOIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BosokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKUE (KAIIPOH U JIaBCaH).

[NonmmMeps! ciennanbHOTO Ha3HAYCHUS (Te(II0H, KeBIap, HJIEKTPOIPOBOISAIINE TOJMMEPHI, OHOpasaraeMple IOJIUMEPHI).

OKcliepyMEHTaIbHbIE METO/Ibl M3YYEHUsS BEIIECTB M UX MPEBPALICHUIN: O3HAKOMIIEHHE ¢ 00pa3llaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH,
IIJIACTMACC, KAy4yKOB, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue IIaCTMAacC U BOJIOKOH».

Pacuérnble 3a1aun.

Haxoxnenue mMonexyasspHOH (opMysbl OpPraHMYECKOro COEMHEHHUS 10 MACCOBBIM JOJSIM 3JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXIECHUE
MOJIEKYJISIPHOM (POPMYIIBI OpraHUYECKOr0 COeAMHEHUsI o Macce (00BEMY) MPOTYKTOB CropaHHsl, 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakluy W/WIM MCXOJHBIX BEIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (DOpPMYNbI OpraHMYECKOro BEIIECTBA HA OCHOBE €0 XMMHUYECKHX CBONCTB WU
CIOCOOOB MOJTyYEHHUS, ONIPEIEIIEHUE IO BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOXKHOTO.

MeXnpeaAMETHBIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3eW MpU M3Y4YEHUHM opraHudeckoi xumuu B 10 Kiacce oCyLIECTBISETCS depe3 MCIOIb30BaHHME KaK OOIIMX
€CTECTBEHHO-HAYUYHBIX ITOHATHN, TAK U MOHATHN, IPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT O [IUKJIA.




OOu1e ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBICHUE, HAYUHBIA (akT, TUIIOTE3a, TEOpPHs, 3aKOH, aHaJIU3, CUHTE3, KIacCU(pHUKaIHs, HaOI0CHHE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIEb, MOJEIUPOBAHHUE.

®dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUUYECKUIl YPOBEHb, BEILECTBO, TE€NO, 00BbEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3NUECKHUE BETNUUHBI, €IUHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTUs, Macca.

buonorusi: knerka, opraHusM, 3KocucTema, Ouocdepa, MeTaboyin3M, HACIEIACTBEHHOCTh, aBTOTPO(HBIA W TreTepoTpPOHBIA THI HHUTAHUS,
Opo’xkeHue, POTOCUHTE3, IbIXaHUE, OCJKH, YTIEBOIbI, KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: none3Hble HCKONaeMble, TOILIUBO.

TexHOMorus: MUILEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBHOIO MUTAaHUS, MOIOIIME CPEJICTBA, MaTepUaibl U3 MCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIAS N HEOPTAHUYECKAS XUMUAS

Teopernyeckue 0OCHOBbI XMMHUHU.

Atom. CocTaB aTOMHBIX sifiep. XuMuueckuid aneMeHT. M3oTtomnbl. CTpoeHue 3JIEeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE YUCIIA. DHEPTeTUYECKHUE
YPOBHH M TIOAYPOBHHU. ATOMHBIC opOuTanu. Kiaccudukanms XAMHYECKUX 3JIEMEHTOB (S-, P-, d-, f-aemenTsI). PacnipeieneHue 31eKTPOHOB 10 AaTOMHBIM
opouTansIM. DJIEKTPOHHBIE KOHPHUTypaIlUU aTOMOB AJIEMEHTOB MEPBOT0—YETBEPTOTO MEPHUOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUH, DJIEKTPOHHBIE
KOH(UTypali HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepunonnueckuii 3akoH u [leprnonnueckas cucreMa xumuueckux snemeHToB .M. MenneneeBa. CBsi3b nepuoinueckoro 3akona u [lepuoanueckoit
CHUCTEMBbl XUMHUYECKHX DJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB W
00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB [0 TPYIIaM U epuoaM. 3HaueHue nepruoandeckoro 3akona J[.M. Menneneesa.

Xumuueckas CBs3b. BuIbl XUMUUYECKOM CBSA3U: KOBAJICHTHAs, HOHHAS, MeTa/uInueckas. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON CBSI3U: 0OMEHHBIN
1 IOHOPHO-aKLENTOPHBIA. DHEPrus U JUIMHA CBs3U. [loasspHOCTD, HANIPABIEHHOCTh U HACKIILIAEMOCTh KOBaJeHTHOM cBs3u. Kparnble cBsi3u. Bogopoanas
CBSI3b. MEXMOJIEKYIISIPHBIE B3aUMOJICUCTBUA.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C MX F'€OMETPUUYECKUM CTPOEHUEM (Ha IpHUMEpe
COCIMHEHUH 2JIEMEHTOB BTOPOTO IEPUO/IA).

[IpencraBieHne 0 KOMIUICKCHBIX coenuHeHHsX. COocTaB KOMIUIEKCHOTO HOHA: KOMILJIEKCOOOpa30BaTelb, JUTaHAbl. 3HAYEHHUE KOMILICKCHBIX
coequuenuil. [TonsiTue 0 KOOPAMHALIMOHHOW XUMUHU.

BemiectBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. THIIBI KPUCTAIUIMYECKHUX PEHIETOK (CTPYKTYP) M CBOMCTBA BEILIECTB.

[Tonsitne o aucnepcHbIX cucrtemax. MctuHHBIE pacTBOpHL. lIpencraBieHne o KOUIOMIHBIX pacTBopax. CrocoObl BRIPAKEHUS KOHIICHTPAIIMHU
pacTBOpPOB: MaccoBas JOJIsI BEILIECTBA B PacTBOpE, MOJSpHAs KOHUEHTpauus. HachlllleHHbIE W HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapatsr.



Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. T puBUAIbHBIC HA3BAHUS OTJEIbHBIX MIPEICTaBUTEICH HEOPraHNUECKUX BEIIECTB.

Knaccugukanus XuMU4ecKuX peakiuil B HEOPraHU4eCKOW U OpraHMYecKON XMMHUHU. 3aKOH COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHHUS U
MpeBpaIeHUs YPHEPTUU TPU XUMHUECKHUX peakiusX. TemnoBsie 3p(HeKThl XUMUYECKUX peakiuil. TepMoXuMHUecKre ypaBHEHUSI.

CKopocTh XMMHUYECKOHN peakliy, €€ 3aBUCUMOCTb OT Pa3INyYHbIX (PaKTOpoB. 'oMOreHHbIe U reTeporeHHble peakiuu. Kataaus u kaTaan3aTopsl.

OOpatumMble U HeOOpaTUMBbIe peakMu. XUMUUecKoe paBHoBecue. KoHCTaHTa XUMHUECKOro paBHOBecus. PakTOpbl, BAUSIOIINE HA MOJOKEHHE
XUMHUYECKOTI0 PABHOBECHS: TEMIIEPATYpa, 1aBJICHNUE U KOHLIEHTPALIMU BEUIECTB, yuacTBYIOMUX B peakiuu. [Ipunuun Jle [laTtense.

OnexTponutnyeckass auccoumanys. CuibHble W cialble anekTpoiuthl. Crenenp aucconuanuu. Cpega BOIHBIX PAcTBOPOB: KHUCIIOTHAS,
HeWTpanbHasi, menouHas. Bomoponusrit nokasarens (pH) pactBopa. ['maponus coneid. Peakiium noHHOro oOmMeHa.

OKHCANTENBHO-BOCCTAHOBUTENBbHBIE peakuuu. CreneHb okucaeHus. OKUCIUTENb U BOCCTAHOBUTEND. [Ipoliecchl OKMCIEHNs U BOCCTAHOBIIEHHUS.
Baxneiiime oKUCTUTENN U BOCCTAHOBHUTEJIM. METO/1 3JIEKTPOHHOTO OajlaHca. DJIEKTPOJIM3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METO/BI U3YUYEHUS BELIECTB U X IPEBPALIEHUI: pa3IoKEHUE IEPOKCH]IA BOJLOPOAA B IPUCYTCTBUHU KaTaau3aTopa, MOJEIH
KPUCTAJIMYECKUX PEIIETOK, MPOBEJIEHUE peaKlUi HOHHOTO 0OMEHa, OIpeJIeJIeHUE CPellbl pAaCTBOPOB C IMOMOILBIO WHIUKATOPOB, U3yYEHUE BIUSIHUA
pa3MYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKLMHU U MOJOKEHUE XUMUYECKOTO paBHOBECHSI.

Heopranunyeckasi xumusi.

Ilonoxenne HemeramnoB B llepuoamueckoil cucreme xumuyeckux siaementoB J[.M. MenneneeBa M OCOOEHHOCTH CTPOCHHUS HMX aTOMOB.
dusznueckre cBOMCTBAa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha IpUMEpE KUCIOpoaa, cepbl, pochopa u yriepoaa).

Bonmopon. Ilonydyenue, ¢usmueckue M XMUMHUYECKHE CBOMCTBA: PEAKIMHM C METAJUIAMH W HEMETaUlaMH, BOCCTAHOBHUTEJBbHBIC CBOWCTBA.
I'mapuael. TorIMBHBIE 3JIEMEHTHI.

lanorensl. HaxoxkneHnue B mpupone, CHOCOOBI MONy4deHHs, (U3NYECKHMEe W XHUMHYECKHe CcBOMcCTBa. ['amoreHoBomoponsl. Bakneiimme
KHCIIOpOJICOIepKAIlle COeAMHEeHUs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTY4YeHHUs TaloreHoB. [IpuMeHeHue rajJoreHoB U uX
COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble ¥ NPOMBIIIIEHHBIE CIIOCOOBI MoNMydYeHus Kuciopona. dusnueckre U XUMUYECKHUE CBOMCTBA U NMPUMEHEHHE
KHCII0po/ia U 030HA. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxxnenue B pupojie, crnocoObl MonydeHus, puandeckue U xumuueckue cBoictBa. CepoBogopo, cyiabduasl. Okcun cepoi(I1V), okeun
cepbl(VI). Cepnuctas u cepHast KUCIAOTHI U X coyii. OCOOEHHOCTH CBOMCTB CEPHOU KUCIOTHL. [[puMeneHue ceprl U €€ coeAMHEHUI.

A3zoT. HaxoxaeHue B mpupoje, Crioco0bl monydeHus, Gu3ndeckue U XuMU4eckue cBOMCTBa. AMMHaK, HUTpUAbL. OKCHAbI a3oTa. A30THCTas U
a30THAasi KUCJIOTHI U UX coiii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune a3oTa u ero coefuHeHU. A30THbIE YIOOpEHMS.

®ocdop. Haxoxnenue B npupoje, CocoObl moiydeHus, pusnueckue u xumudeckue cpoiictBa. Pochuasl u dochun. Oxcuasl pocdopa,
dbochopnas kucnota u e€ conu. [Ipumenenue pocdopa u ero coenuaennii. Dochopusie y1oOpeHHs.

VYraepon, HaxokAeHUe B Mpupoje. AJUIoTponHble Moaupukanuy. PU3nueckue ¥ XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB, 0OPa30BaHHBIX
yraeponoM. Okcua yrinepoaa(ll), okcun yrimepona(IV), yronbHas kuciora u €€ coid. AKTHBUPOBAHHBIM Yrojib, afcopOuus. Dymiaepensl, rpadeH,
yriepoHble HAHOTPYOKH. [IprMeHeHe MPOCThIX BEIIECTB, 00pa30BaHHBIX YIIEPOIOM, U €T0 COCTUHEHUH.

Kpemuuii. Haxoxnenue B npupoje, crnocoOsl mosyueHusi, pusndeckue u xumuueckue cpoictBa. Okcup kpemuusi(IV), kpemHueBasi Kuciora,
cuiukatsl. [Ipumenenne kpeMHus u ero coeAnHeHU. CTeKI10, ero nojy4eHue, BUbl CTEKIIA.




[Tonosxenne meramnoB B [lepuoanueckoit cucteMe XUMUYECKHUX AJeMEeHTOB. OCOOCHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIOB.
OO6mme puznueckue cBOCTBa MeTaLoB. [IpuMeHeHne MeTamioB B ObITY U TexHHUKE. CIsIaBbl METAJUIOB.

DNEKTPOXUMHUUECKH psii  HanpsokeHuil MertaimioB. OOmme cnocoObl TMOMYYEHHs] METaIOB: THUAPOMETAIUTYPrusi, MHPOMETAJUTyprus,
anekTpomeTautyprus. [lonstue o koppo3uu metamioB. CriocoObl 3aIIUTEL OT KOPPO3UH.

O6mas xapakrepuctuka MetamwioB [A-rpynmsl [leproaudeckoii cucTeMbl XUMUYECKUX dJeMeHTOB. HaTpuii u kanuii: monmyuenue, Gpu3ndeckue u
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIICCTB U UX COCTUHEHUHN.

Oo6mas xapakrepuctuka MmeTaioB [IA-rpynmsl [Teprogudeckoii CHCTEMBI XUMUYECKHUX 3JIEMEHTOB. MarHuil v Kanblui: ony4YeHue, Gu3ndeckue
1 XMMUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEMIECTB M UX coequHEHUHN. JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHESHHUSI.

AnroMUHM: TIonyYeHue, PU3NYECKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEUIECTBA M €r0 coeAMHEHUN. AMQoTepHbIe CBOICTBA
OKCHJIa U THIPOKCH]IA AIIFOMUHHUSL, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OO01mas xapakTepucTuka MeTauioB mo6ounsix noarpym (b-rpymnm) [leproandeckoi CUCTEMBI XUMUYECKUX SJIEMEHTOB.

dusznueckue U XMMUYECKHE CBOMCTBA XpoMma U ero coemuHeHuil. Oxcunbl u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u
JIUXPOMATHI, UX OKUCITUTENbHBIC CBOMCTBA. [loydeHre u mpuMeHeHUe XpoMma.

duznueckue U XMMHUYECKHE CBOWCTBA MapraHiia M ero coenuHenuit. Baxkneimme coenunenus mapranma(ll), mapranma(IV), mapranna(VI) u
mapranua( VII). [lepmanranat kanusi, €ro OKMCJINTENbHBIE CBOWCTBA.

dusznueckue U XMMHYECKHE CBOMCTBA Jkele3a W ero coeauHeHuid. Oxcuawl, TUapokcuasl U coiu kenesa(ll) m xenesa(Ill). Tlonyuenue u
IIPUMEHEHHUE XKeJle3a U €0 CIIABOB.

duznyeckue 1 XUMHUYECKHE CBOMCTBA Meu U e€ coenuHeHuid. [lonyyenue u npuMeHeHne Meu 1 e€ COeTUHEHUIA.

[uuk: momydyenue, GU3NIECKHE W XUMUYECKUE CBOMCTBA. AM(DOTEpHBIC CBOWMCTBA OKCHIA M THIPOKCHIA ITUHKA, THIPOKCOKOMIUICKCHI ITUHKA.
[IpuMeHeHre IMHKA U €T0 COSIMHEHUH.

DKCTIepUMEHTAIBHBIC METOJIbI H3YICHHSI BEIIECTB U UX PEBPAIICHINA: U3YICHHE 00pa3Il0B HEMETAJUIOB, TOPeHHE cephl, pocopa, xeire3a, MarHus
B KHCJIOpOJE, M3Y4YEeHHE KOJUJIEKIUU «MeTaibl M CIUIaBbl», B3aWMOJAEHMCTBHUE IIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJUIOB C BOAOW (BO3MOXHO
HCIIOJIb30BaHUE BUACOMATEPUAIIOB), B3AaMMO/ICHCTBHE IIMHKA U Kejle3a C paCTBOPAMH KHUCIIOT U IIEJI0YeH, KaueCTBEHHbIE PEaKIIMi Ha HEOPraHUYECKHE
aHUOHBI, KATHOH BOJOPOJIa U KaTHOHBI METAJUIOB, B3aMMOJICHCTBIE TUIPOKCHIOB IIOMUHMS M IIMHKA C PACTBOPAMH KHUCJIOT U IIENI0Yei, pelieHue
IKCIIEPUMEHTANBLHBIX 3a/1a4 TI0 TeMaM «I amorens», «Cepa u e€ coenuHeHus», «A30T U pochop u ux coeAuHEHUs», «MeTalTbl TJIABHBIX MOATPYII,
«MeTtansl MOOOYHBIX MOATPYIID.

XUMHUS U )KU3Hb.

Ponp xumum B oOecreyeHHH YCTOMYMBOTO Pa3BUTHUS ueloBedecTBa. [IOHATHE O HayyHBIX METOJAX MO3HAHUS U METOJIOJIOTHMH Hay4YHOTO
uccieaoBaHusi. HaydHble TPUHIIUIBI OPraHU3AUA XUMUYECKOTO MPOU3BOCTBA. [[pOMBINIUICHHBIE CIIOCOOBI MOJIYYEHHUS! BAKHEUIIMX BEIIECTB (Ha
pUMepe MPOU3BOICTBa AMMHAKa, CEPHOM KUCIOTHI, MeTaHoa). [I[poMbIIITIeHHbIE CIOCOOBI MOMTyYEHHUS METAJNIOB U CTNIABOB. XUMUYECKOE 3arpsi3HEHNE
OKPY’KaIOIIEeH CpeIbl U €ro MOcaeACTBUSA. Posib XuMUN B 00€CTICUCHUH YHEPTETUIECKOM 0€30MMacHOCTH.

XuMmusi U 340poBbe uesoBeka. JlekapcTBeHHbIe cpencTBa. lIpaBuna uMCmonb30BaHUs JEKAPCTBEHHBIX MpenapaToB. Ponb XUMHUU B pa3BUTUU
METUIHEIL.

XUMUS TUIINA: OCHOBHBIE KOMITOHEHTHI, MMHUINEBbIe 100aBKU. Ponb XuMuu B o0ecriedeHny MUIIeBOi O€301MacHOCTH.




Kocmernueckne u mapdromepHsie cpeactBa. beiroBas xumus. [IpaBuna 0e30mMacHOTO HCIMONB30BAaHUS TpPENapaTroB OBITOBOM XHMHUU B
MMOBCEIHEBHOM KU3HH.

XUMUS B CTPOUTENLCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMHsI B CETBCKOM X03sicTBe. OpraHndecKue U MUHEPAIbHBIC YIOOpECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHAallbl, KPACKU, CTEKJIO, KepaMuKa. MaTepuansl Uit SJeKTpoHUKU. HaHOTeXHOMOTHH.

PacuérHbIc 3a1a9m.

PacuéTpl: Macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, MACCE UM 00BbEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEaKIMH
BEIIECTB, MacChl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOYKTa peaxuuu,
€CJIM OJTHO U3 BEUIECTB JIaHO B BUJIE PACTBOpA € ONPEACIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEILIECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHIIEHTpallUU
BEILIECTBA B pacTBOPE, J0JIU BbIXOAa NPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeIMETHEIC CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3eH MpU U3y4eHUH 0OIIei 1 HeopraHuyeckod Xxumun B 11 Kiacce oCyIecTBIIsIeTCsl Yepe3 UCIIOIb30BAHUE KaK
00IINX €CTECTBEHHO-HAYYHBIX TTOHATUH, TaK U TOHATUH, MPUHATHIX B OTJEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHaTN3, CHHTE3, KIacCH(PUKAINS, TEPUOAUIHOCTD,
HaOJII0ICHUE, U3MEPEHNE, DKCIIEPUMEHT, MOJIeJTb, MOJICIMPOBAHUE.

®duzuka: MaTepusi, MUKPOMHUP, MAKPOMHP, ATOM, DJIEKTPOH, MIPOTOH, HEUTPOH, MOH, U30TOIBI, PAJAHMOAKTUBHOCTh, MOJIEKYJIAa, YHEPreTUUECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHAE BEIIIECTBA, HACAIbHBIN a3, GU3NYSCKUE BETUINHBI, €IMHHUIBI U3MEPEHUS, CKOPOCTh, SHEPT U,
macca.

buonorus: kierka, opranusm, SJKocucTeMa, onocdepa, MeTad0JIM3M, MAKPO- 1 MUKPOAJIEMEHTHI, OCIIKH, KHUPBI, YTIAEBOIbI, HYKIICHHOBBIC KUCIIOTHI,
(hepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK YHEPTHH B SKOCHUCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMTAeMbIe, TOTUIUBO, PECYPCHI.

TGXHOHOFI/ISIZ XUMHUYCCKas HpOMI:IIHHGHHOCTI), MeTaJIHprI/ISI, CTpOI/ITeJIBHI)IC MaTepI/IaJ'IBI, CCHLCKOXO3ﬂﬁCTB€HHOC HpOI/I3BOIICTBO, ITHUIIeBast
MIPOMBIIIICHHOCTh, (papMarieBTHYeCKasi IPOMBIIIIEHHOCTh, TPOU3BOACTBO KOCMETHYECKHX MPENapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB,
BJIGKTpOHHaSI HpOMBIHIJIeHHOCTB, HAHOTCXHOJIOT'UH.




INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUS ITPOI' PAMMEBI 11O XUMUWU HA YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIbTATbHI

B coOTBETCTBHM C CHUCTEMHO-IESITEILHOCTHBIM IMOAX0JIOM B CTPYKTYpPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeAMeTa «XHUMHS» Ha ypOBHE
cpemaHero oOmero oOpa3oBaHUsS BBIACICHBI CICAYIOMNE COCTABISAIONIME: OCO3HAHME OOYYAIONIMMUCS POCCHMCKON TPa)XKTaHCKOW HIACHTUYHOCTH;
TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOTIPEICIICHUIO; HAIMYUE MOTHBAIIMH K 00y4EHHI0; TOTOBHOCTD ¥ CIIOCOOHOCTH 00YYarO IITUXCSI
PYKOBOJICTBOBAThLCSI IPUHATHIMHA B OOIIIECTBE MIpaBUIaMU M HOPMaMU TOBEICHHS; HATMYUE MMPABOCO3HAHUS, YKOJIOTHUYECKOU KYIbTYphI; CIIOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHbIE TUIaHbI.

JIM4HOCTHBIE PE3YJIbTATHl OCBOCHUS MIPEAMETA «XHUMH» OTPAKAIOT CHOPMUPOBAHHOCTD OIBITA MIO3HABATEIBLHON M MIPAKTUICCKON JCATETLHOCTH
oOyuaroluxcs B MPoIecce peanu3aluu 00pa3oBaTeIbHON JeATEIbHOCTH.

JIM4HOCTHBIE PE3YJIbTAThl OCBOCHUS MIPEAMETA «XUMH» OTPAKAIOT CHOPMUPOBAHHOCTD OIBITA MTO3HABATEIBLHON M MIPAKTUYCCKON JACATEILHOCTH
oOyuaronmxcs B IMPoIecce peaau3auu 00pa3oBaTeIbHOM JesITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHMS:

OCO3HaHUS 00YYaIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB U 00s3aHHOCTEH, YBAXKCHUS K 3aKOHY U TIPABOTIOPSIKY;

MPEJICTABJICHUS O COLMAJIBHBIX HOPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOLICHHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AESITEILHOCTH IMPH CO3/IaHWU YYEOHBIX IMPOEKTOB, PEIICHHH YYEOHBIX W TO3HABATEJBHBIX 3aj1ad,
BBITTOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATH M TIPUHUMATH MOTHBBI, HAMEPEHHS, JIOTUKY U apT'YMEHTBI IPYTUX MPU aHATH3E PA3INYHBIX BUIOB YUeOHOU IeATeTLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OT€UECTBEHHOU XUMUU;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH U TTPAKTUYCCKOTO MPHIIOKEHUS XMUMUHU, OCO3HAHMS TOT'0, YTO JJAaHHBIC HAYKH €CTh Pe3yJIbTaT
JUTUTENIbHBIX HAOJI0IEHU, KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPy/Aa YYEHBIX U MPAKTUKOB;

WHTEpeCa M TO3HABaTEIbHBIX MOTHBOB B TOJIYYCHHH W TOCJICAYIOIIEM aHanu3e HH(POpMalUU O TMEePEIOBBIX TOCTHDKCHHSIX COBPEMEHHOM
OTCUYCCTBCHHOM XUMHU,

3) IYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBEICHHSI;

CITOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKUMHU SBIICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHMSI, OPUEHTHUPYSCh HA MOPAJIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OlLICHMBATh CBOE MOBEJECHME M MOCTYNKH CBOUX TOBApHIIECH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS
MOCJIEICTBUI TOCTYIIKOB;

4) popMupPOBaHNS KYJIbTYPbI 310POBbS:



MOHUMAaHUS IECHHOCTEH 30pOBOT0 1 0€30MacHOro 0opasza KHU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pr3ndeckomy u
MICUXUYECKOMY 370POBBIO;

COOJTIO/ICHUSI TTPaBUII OE30ITaCHOTO OOPAIIEHUS C BEIIECTBAMH B OBITY, IOBCETHEBHOM )KU3HU, B TPYAOBOU EATSIHLHOCTH;

MMOHWMAaHUsI [IEHHOCTH TPAaBWJI WHAWBHIYaIbHOTO M KOJUIEKTUBHOTO O€301TacHOTO MOBEICHHS B CUTYAIUSIX, YIPOXKAIOIINX 37J0POBBI0 U KHU3HH
JIOCH;

OCO3HAHMS MTOCIICICTBUI U HETIPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIsI, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIETOBATEILCKOW ACATEIBHOCTH, OOIIECTBEHHO ITOJIE3HOW, TBOPUECKOW W JAPYIHX BHIAX
NesITeIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEHICHUH MPAKTHUECKHX 3a/1a4 COIMAIbHON HANIPABICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHHIO podeccuii pa3anyHoro poja, B TOM YHCIIe Ha OCHOBE PUMEHEHHS MTPEIMETHBIX 3HAHUH 10 XUMUH;

YBaXXEHUSI K TPY.LY, JIIOJSIM Tpy/Ja U pe3yiabTaTaM TPYJAOBOH JAeATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHON TpaeKTOpUU 00pazoBaHus, Oynyiieil mpodeccuu U peaau3aniui COOCTBEHHBIX KU3HECHHbIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U MMOTPEOHOCTEH 00IIIeCTRa;

6) 3K0JIOrH4YeCKOro BOCIIUTAHUS:

9KOJIOTMYECKH 11eJIECO00Pa3HOTr0 OTHOMICHHS K IPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HH Ha 3eMiie;

MOHWMAaHHUS TJI00aJBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUSA SKOHOMHUUECKUX MPOIECCOB Ha COCTOSIHUE MPUPOAHON M COLUAILHON
cpensl;

0CO3HAHHS HEOOXOAUMOCTH HCIIOIB30BaHMS JOCTH)KEHUH XUMHHM JJIs1 PELICHUS] BOIIPOCOB PAIIMOHAIBHOTO MPUPOI0TIOIH30BAHUS;

aKTMBHOTO HENpPUATHA JACHCTBHUH, NPUHOCSIIMX BpEA OKPYXKaIOIIeH NPHUPOAHOM Cpene, YMEHHs MNpPOTHO3MPOBATh HEOJIArOnpHUsTHBIC
HKOJIOTUYECKUE TIOCIIECTBUS PEANPUHIMAEMBIX IEHCTBUI U MPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO HKOJOTUYECKOTO MBIIIICHHUS, SKOJIOTUIECKON KYJIBTYPHI, OIBITA ACATEIFHOCTH SKOJOTHYECKON HAaNpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSI UMH B MTO3HABATEIBHOM, KOMMYHHKATHBHOM U COIIMAIBHON MPAKTHUKE, CTIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTHUBOCTOSATH HJIEOJIOTUU
xemogobnw;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIECTBEHHOH MPAKTUKH;

MMOHUMAaHUs CIeNU()UKA XUMHUH KaK HAyKH, OCO3HaHUS €€ poJiid B JOPMHUPOBAHUH PAITMOHATBHOTO HAYYHOTO MBIIIICHHS, CO3AaHUN LEIOCTHOTO
NpeJCTaBIeHU 00 OKpYXKarollleM MHpe Kak O €IMHCTBE NMPHUPOJbI U YeIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEW U pEIIeHUH MpodiieM
COXpaHEHHS MTPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHOH LMBMIIM3ALMU: B €€ TYMaHUCTMUYECKOW HANpaBIEHHOCTH M BaXXHOM pOJH B
CO3JITaHMH HOBOW 0a3bl MaTE€pHUATBHOM KYIbTYPHI, B pEIICHUH TTI00ATBHBIX TPOOJIEM YCTOHUNBOTO pa3BUTHS YEIIOBEUECTBA — CBIPHEBOM, JHEPT € THUECKOM,
MUILIEBOH U 3KOJOTMYECKOW GEe30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CIEUeHUH YCIOBUH YCIIEHIHOTO TPYyJa U SKOJOTHYECKH KOM(MOPTHOM >KU3HU
Ka)kJIOro 4ieHa OOIEeCTBa;



€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: MOHHUMAHHUS CYIIHOCTH METOJOB IO3HAHHUSA, HCIOIB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH
WCIIOJIB30BATh TMOJTydaeMble 3HAHUS JIJISl aHAIN3a U OOBSICHEHHS SIBIICHUW OKPYXKAIOIIETO MUpPa M MPOUCXOASIINX B HEM MU3MEHEHUN, YMEHHS JENaTh
000CHOBaHHBIE 3aKJII0YCHHS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS JaHHBIX C LENbIO MOTYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIIbHO UCIIOJIb30BaTh XUMHUECKUE 3HAHUS IJIs1 PEIICHHSI IPOOJIEeM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

HMHTEpeca K MO3HAHUIO0, UCCIIEI0BATENbCKON JeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K AKTHBHOMY TOJYYCHHMIO HOBBIX 3HAHUN MO0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSM TPYy/Zia B Pa3IMUHBIX chepax NpodheccuoHaTbHON NesTeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI IPOTPAMMBbI IO XUMHUH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIe JJ1s1 GOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE (MEXIPEAMETHbBIE) O0IIEHAYYHbIE TOHITHS, OTpaXKarolle
[[EIOCTHOCTh HAyYHOW KApTUHBI MHpa U CHeNU(HUKY METOIOB MO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIHs,
SBJIGHUE, MPOLECC, CUCTeMa, Hay4HbIH (PaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEeJOBaHUE, HAaOIIOJeHHE, M3MEpPEHUE,
AKCIEPUMEHT U JIPYTHE);

yHHUBepcaJbHble yueOHbIE 1elicTBYUS (T03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISTUBHBIE), oOecreynBatomye GopMupoBanre GyHKINOHATBEHOM
IPAMOTHOCTH U COLIMAIBHOW KOMIIETEHIIMH 00 y4YarOIINXCS;

CIOCOOHOCTH 00yUaIOIINXCS UCIIOIB30BAaTh OCBOCHHBIE MEXKIUCHIUIUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSI M YHUBEPCAJIbHbBIC yu4eOHbIE TEHCTBUS
B II03HABATEILHON U COLUAIIBHON MPAKTHUKE.

MeTtanpeamMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YYEOHBIMU MTO3HABATEILHBIMU, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU
JNEUCTBUSAMMU.

Ilo3naBaTebHBIE YHUBeEPCATbHBIE YUeOHbIE NeiCTBUS

1) 6a30BbIe JIOTHYECKHE AeHCTBUSI:

CaMOCTOSITENILHO (DOPMYITUPOBATH M aAKTYyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEACIATh LEU EeSITEIbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCUTh PE3YJIbTaThl AEATEIHLHOCTH C MOCTABICHHBIMU
LETIMU,

HCTOJIb30BaTh MPHU OCBOCHUM 3HAHUU TMPUEMBI JIOTUUECKOTO MBIIUICHUS: BBIICIATh XapaKTepHbIC NMPU3HAKU TOHATHH M yCTaHABIMBATh UX
B3aNMMOCBA3b, UCIIOJIb30BAThH COOTBCTCTBYIOHII/IC TIIOHATHUA IJISA O6T)$ICH€HI/I$I OTAOCIIBbHBIX q)aKTOB nu $[BJ'I€HI/II\/'I;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITaCCU(PUKAIIUN BEIIECCTB U XUMHYECCKUX PEaKIIHiA;

yCTaHaBHI/IBaTL HquHHHO-CHe}ICTBeHHBIe CBA3H Me)KI(y HSyIIaeMI)IMI/I SIBJICHUSIMH,



CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOpEUUsS B
paccMaTpuBaeMbIX SIBJICHUSX, (POPMYJINPOBATH BHIBOJIBI U 3aKIIOUECHMUS;

MIPUMEHSTH B IPOIECCE MO3HAHUS UCTIONIb3YyeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, TPE0OPa30BhIBATH MOJIENIbHEIC MIPEICTABICHUS —
XUMHYECKUH 3HaK (CMMBOJI) 3JI€MEHTa, XUMH4YecKass (popmyna, ypaBHEHHE XMMUYECKOM peakluu — MpU PElIeHUH Y4eOHBIX MO3HABATEJIbHBIX M
MPaKTUYECKUX 33]1a4, IPUMEHATh HA3BAaHHBIEC MOJIENIbHBIE TPEACTABICHUS JJIs1 BHISIBIICHHS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEILIECTB U XUMHUYECKUX
peaKuunid.

2) 0a30BbIe HCCIIEN0BATEIbCKUE TeHCTBUSA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O TIO3HAHUS BEIIECTB U XUMUYECKUX pEaKLui;

(bopMynupoBaTh LM U 3a/la4dl MCCIEAOBaHUS, UCTOIb30BaTh MOCTABICHHBIE M CAMOCTOSTENFHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaYECTBE
MHCTPYMEHTA [MO3HAHUS M OCHOBBI AJi1 (POPMUPOBAHMS TUIIOTE3BI IO TPOBEPKE MPABHIIBHOCTH BbHICKA3bIBAEMBIX CYKIEHUI;

BIIAICTh HABBIKAMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUYCHUUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOIATh 32
XO0JIOM TpoIlecca, CAMOCTOATEIBHO POTHO3UPOBATH €r0 pe3ybTaT, ((OpMYJIUPOBATh 000OIIEHUS U BHIBO/IBI OTHOCUTENIHBHO JOCTOBEPHOCTH PE3YJIbTATOB
UCCIIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIETAHHON padoTe;

MIPUOOPETATH OMBIT YYCHUUECKON UCCIIEI0BATENLCKON U MPOEKTHON e TeIbHOCTH, MPOSIBIISITh CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOM Y
MMOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBbIX METO/I0B [TO3HAHMUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCA B PA3IMUHBIX HCTOUHUKAX UH(OPMAIMK (HAYIHO-TIONYJISIpHAS JIUTEpaTypa XUMHUECKOTO COACPIKaHUs, CIIPABOYHbIE IIOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HHMOPMAIMIO PAa3IMYHBIX BUAOB U (OpM MpeACTaBICHUs, KPUTUYECKU OIIEHMBATh €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEUUBOCTb;

(hopMyIIHPOBATH 3aMPOCH] U IPUMEHSTH Pa3IMUHbIE METOIbI IIPH MOUCKE U 0TOOpe MHPOpMAIUU, HEOOXOIUMOI I BBIMOJIHEHHsI YUeOHBIX 3a1a4
OIPENIEIIEHHOT O THUIIA;

MIPUOOPETATH OMBIT UCIIOJIB30BAHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN M PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BEIOMPATh ONTHMAJIbHYIO ()OpMY TpeACTaBICHNUs HHPOPMALIUHU (CXeMBbI, TpadUKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH U IpYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEJCTBa MpHU paboTe ¢ XMUMHUYECKON MH(pOpMaluen: MPpUMEHSATh MEXIpeIMeTHbIe ((hu3nueckue u
MaTeMaTH4eCKHe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIATYPY;

WCII0JIb30BaTh 3HAKOBO-CUMBOJIMUYECKHUE CPE/ICTBA HATJISAHOCTH.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMBbI B XO/I€ Uajora U/uiH JUCKYCCHH, BBICKA3bIBAaTh U1€H, (POPMYINPOBATH CBOU
MIPEJIOKEHUS OTHOCUTEIIBHO BBIINIOJIHEHUS NIPEIIOKEHHON 3a1a4H;

BBICTYIATh C IIPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIILHON ESATEIBHOCTH, ITOJTYYEHHBIX CAMOCTOSTENBHO WIM COBMECTHO CO CBEPCTHUKAMU IPH
BBINOJIHEHUH XMMUYECKOT0 SKCIIEPUMEHTA, IPAKTUYECKON pabOTHI O HCCIIEIOBAHHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peau3aliii y4eOHOro MpoeKTa, 1
(GbopMynupoBaTh BBIBOJIBI 110 pe3yjIbTaTaM MPOBEIEHHBIX UCCIEOBAHUM MyTEM COTJIACOBAHMSI MTO3UIIMIA B X01€ 00CYX/I€HUS 1 0OMEHA MHEHUSIMH.



PerynsiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHUA:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATENIBHYIO JEATEIBHOCTD, ONIPEAEIIS €€ LeJIN U 3aJ1a4i, KOHTPOJIMPOBATh U 10 MEPE
HEOO0XOAMMOCTH KOPPEKTUPOBATh MpesiaraéMblii allrOPUTM JIEHCTBUIA NMPH BBINOJIHEHUHN YYEOHBIX U MCCIIeI0BaTEIbCKUX 33/1a4, BEIOMpaTh Hauboee
3¢ (eKTUBHBIN cIOCO0 UX pEHIeHUs ¢ YYETOM MOJTyYeHHUS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUUECKUX PEAKIUIX;

OCYIIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

ITPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOSHUS MPOrPaMMbl 110 XUMHU Ha YriyOJIEHHOM YpPOBHE Ha YPOBHE CpeIHEro oOmiero o0pa3oBaHMs BKIIOYAIOT
cnenuduueckue i yueOHoro npeaMera « XMMUs» HayyHble 3HaHUS, YMEHUS U CIIOCOObI IEHCTBHI 110 OCBOCHHIO, MHTEPIIPETALIUU U TPEOOPa30BAHUIO
3HAHUH, BHUJBI JEATEIBHOCTU MO IOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHHMIO 3HAHMWA B PA3IUYHBIX y4eOHBIX CUTYallUsAX, a TaKkKe B peajbHbIX
KU3HEHHBIX CHUTYyallUsX, CBA3AHHBIX C XUMHEH. B mporpamme no XuMuM NpeIMETHbIE pe3ynbTaTbl MPEJICTABICHbl IO TOJaM HW3YyYECHUS.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHUs OTPaXKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUNA: O MECTE M 3HAUYEHUU OPTaHUYECKOM XMMHUHM B CHCTEME €CTECTBEHHBIX HAayK M €€ pojiHu B oOecreueHuu
YCTOWYMBOTO PA3BHUTHS YEIIOBEYECTBA B PEIICHUM MPOOJIEM 3KOJOTHYECKOW, IHEPreTHUECKON M MUIICBOW OE30MacHOCTH, B Pa3BUTUU MEIWIIMHEI,
CO3/IaHUU HOBBIX MaTE€pPHAJIOB, HOBBIX HCTOUYHUKOB YHEPTHH, B 00€CIeYeHNH PAllMOHATIBLHOTO IPUPOIONOIB30BaHus, B POPMUPOBAHUN MUPOBO33PECHUS
1 0011el KyTbTyphI YeJIOBEKa, a TAK)KE IKOJOTMYECKH 00OCHOBAHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOIAHOM cpejie;

BJIa/ICHUE CUCTEMON XUMUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET: OCHOBOMOJIATAI0IINE MOHATUS — XUMUYECKHUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0oyouka aToma, s-, pP-, d-aTOMHBIE OpOMTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aTOMa, THOPUIU3AIMS aTOMHBIX OpOHMTaJei, NOH, MOJICKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCJICHHS, XUMHUUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA OO0BEM, YIIIEpOIHBIA CKEIeT,
(G yHKIIMOHATBHAS TPYIINA, PauKall, CTPYKTypHBIe (GopMyITsl (pa3BEPHYTHIC, COKpPAIIEHHBIC, CKEIIETHBIC), N30MEPHUS CTPYKTYpPHAS U MIPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHYECKas), H30MEpPbI, TOMOJIOTMYECKUN Psii, TOMOJIOTH, YTIEBOAOPOABI, KHUCIOPOI- M a30TCOJEpKAIINe OpraHUYeCcKHe
COCIMHEHUS, MOHOMED, TTOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHUS; TEOPUH, 3aKOHBI (TTepuonnyeckuii 3akoH JI. 1. Menneneena,
TEOpHsl CTPOCHUSI OpraHnyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUs MAacChl BELIECTB, 3a4KOH COXPAHEHHUS M MPEBPAILCHHS SHEPTUU TPU
XUMUYECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B OCHOBE MMOHUMAHUS TPUUUHHOCTH
Y CUCTEMHOCTH XUMHUYECKUX SABJICHUI; IPEICTABICHUS O MEXaHU3MAaX XUMHUECKUX PEaKLIUii, TEPMOJIMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTX
WX TPOTEKAHUs, O B3aMMHOM BJIMSTHUM aTOMOB M TPYIIl aTOMOB B MOJIEKylaxX (MHAYKTUBHBIM U Me30MepHbIA 3 dekTsl, opueHtantsl [ u Il pona);
(dakTonornueckue CBEACHHUS O CBOMCTBAaX, COCTAaBE, MOJYYEHHH M O€30MaCHOM HCIOJIb30BAHUM BAKHEHMIUX OpPraHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JACSITEIPHOCTH YeJIOBEKa, OOIUX HAYIHBIX MTPUHITUTIAX XUMUUYECKOTO MTPOU3BOCTBA (HAa TPUMEPE MTPOU3BOACTBA METAHOJIA, TEPEPabOTKH
HeTH);



c(hOpMHUPOBAHHOCTh YMEHHMIA: BBISIBIATh XapaKTepHbIC MPU3HAKHM MOHSITHI, YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLINE
MOHSITHS TIPU ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COETMHEHU;

c(hOpMUPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JIJISi COCTAaBJIEHUSI MOJIEKYIISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POpMyT
OpPraHMYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS] XHMMUYECKUX pEaKUUHd M pacKpblBaTh HUX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKIMUHA MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX peakIuii, peakuii HOHHOro 0OMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YpPaBHEHUI;

W3rOTABIIMBATH MOJIETN MOJIEKYJ OPraHUYECKUX BEILECTB AJI WUTIOCTPAIIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh PUHAIEKHOCTh N3YYEHHBIX OPIraHUYECKUX BELIECTB 110 X COCTABY M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpyniie COeIMHECHHM, 1aBaTh UM Ha3BaHMsI 110 cuctematudeckoit HomeHknatype (IUPAC) u npuBoauTh TpUBHANIbHBIC HA3BAHUS JIJISL OTICITBHBIX
NPEJCTaBUTENICH OPraHUYECKUX BEUIECTB (ITWIICH, alleTWIJICH, TOJYOJI, TIHUIEPHH, dTUICHIJIMKOIb, (eHON, (GopManbaerui, aneTaabIerusl, aleToH,
MypaBbUHas KHCIIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAaJbMUTHUHOBAs KHUCIOTHI, TJUIUH, ajJaHUH, MajibTo3a, (PYyKTO3a, aHWIUH,
JUBUHWI, U30IPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OpMUPOBAHHOCTh YMEHUS ONPEIENATh BUJl XUMHUECKON CBA3M B OPraHMYECKUX COCIUHEHUSIX (KOBaJ€HTHas U MOHHAs CBS3b, G- U T-CBSI3b,
BOJIOPOJHAs CBS3b);

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJO0KEHUS TEOPUU CTPOSHUs oprannyeckux Bemects A. M. bytneposa 111 00bsiCHEHHS 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX COCTAaBA U CTPOECHMUS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHUE CBOWCTBA TUITUYHBIX MPEACTAaBUTENICH pa3IUnYHbIX
KJIACCOB OPTaHWYECKUX BEILECTB: AJIKAHOB, IIUKJIOAJIKAHOB, AJIKCHOB, aJIKaJINEHOB, AJIKUHOB, apOMaTHYECKHUX YIJIEBOJOPOIOB, CIIUPTOB, ajlb/IEIHIOB,
KETOHOB, KapOOHOBBIX KUCJIOT, IPOCTHIX U CJIOKHBIX YPHUPOB, KUPOB, HUTPOCOECIUHEHUN U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, yIiIeBOJOB (MOHO-, 1H- U
MOJINCAXapUOB), WIUIIOCTPUPOBATh NEHETHUUECKYIO CBSI3b MEXJy HUMH YPAaBHEHUSMM COOTBETCTBYIOLIUX XMMHWYECKHUX PEAKLUil C MCIIOIb30BAaHUEM
CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHUS MOATBEPXKIATh HAa KOHKPETHBIX INPHMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHOW CIIOCOOHOCTH OPTaHUYECKHX
COEIMHEHUH OT KPATHOCTH U TUIA KOBAJIEHTHOU CBS3M (G- U M-CBSI3H), B3aUMHOTO BIMSIHHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHUS XapaKT€PU30BaTh UICTOUHUKH YIJIEBOJAOPOIHOTO ChIpbs (HE(Th, MIPUPOIHBIN ra3, yroip), CHOCOOBI €ro nepepadoTku
U TIPaKTUYECKOE MPUMEHEHHUE MPOTYKTOB NMepepadOTKy;

c(OpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAyYHBIX METOAAaX MO3HaHWS — HAONIOJIEHWH, U3MEPEHUH, MOJECIUPOBAHUH,
HKCHEPUMEHTE (pealbHOM U MBICIEHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHHUS;

c(OpMHUPOBAHHOCTh YMEHUSI NPHUMEHSATH OCHOBHBIE OIEpallM MBICIUTEIbHON AESITENbHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHHE, 000OLIeHHeE,
CHUCTEMATHU3ALMIO, BBISIBICHUE IPUYUHHO-CIIECTBEHHBIX CBA3EH — JUI N3YYEHNUs CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIINN;

c(OpPMUPOBAHHOCTh YMEHHII: BBISBISATH B3aMMOCBS3b XUMUYECKUX 3HAHUN C MOHATUSIMHM U MPEJCTaBICHUSIMM APYTUX €CTECTBEHHO-HAYYHBIX
IPEeIMETOB 1 60JIee OCO3HAHHOTO ITOHUMAaHUS CYIIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPa, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 110 OPraHMUECKOM XUMHUH
111 OOBbSCHEHHUS U POTHO3UPOBAHMUS SIBJIEHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;



c(OPMHUPOBAHHOCTh YMEHHUI: IPOBOJAUTHh PACUYETHI MO XUMHUYECKUM (opMyJaM M YpaBHEHMAM XHUMHYECKHUX DPEAKIHUH C MCIOJIb30BaHHEM
¢usnvecknx BenMWYMH (Macca, 0ObEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI TI0
HaXOXJICHUI0O XHMHYECKOH (hOpMysbl BeLIECTBAa IO H3BECTHBIM MACCOBBIM JOSIM XHMHYECKHUX 3JIEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3000pa3HBIX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATDH C MO3UIMI SKOJIOIMYECKON OE30MaCHOCTH MOCIIEACTBUS OBITOBOM U
MIPOM3BOJCTBEHHON JESTENILHOCTH YeJIOBEKa, CBS3aHHOM ¢ mepepabOoTKOM BEIIECTB, MCIOIb30BATh MOJIYYEHHbIE 3HAHUS JJISI IPUHATUS T'PAMOTHBIX
peleHuii mpodaeM B CUTyalusAX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh W MPOBOJUTH XUMHUYECKUN SKCHEPUMEHT (MOJydYeHHE M H3y4eHHE CBOMCTB
OpPraHUYeCKHUX BEIIECTB, KAUYECTBEHHBIE PEAKIUH YIIIEBOJOPOIOB Pa3IMYHBIX KIACCOB M KHCIOPOACOAEPIKALIMX OPraHMYECKHX BEIECTB, PELICHUE
HKCHEPUMEHTAJIbHBIX 3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEILECTB) C COOIIOACHHMEM IIpaBHUi Oe30IacHOro OOpalleHus ¢ BELIECTBAMU U
nabopaTopHbIM  000pynOBaHUEM, (OpMyIupoBaTh LENb HCCICAOBAHUs, NPEIACTABIATh B pPA3IUYHOM (opMmMe pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

co0M01aTh IPaBUIa 3KOJOIMUYECKU Le1ecO00Pa3sHOro MOBEAEHUs B ObITY M TPYIOBOH JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/J0POBbS,
OKpY>Karolle NPUPOJHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO PA3BUTHS;

0CO3HaBaTh OIIACHOCTh TOKCUUYECKOTO JIEHCTBUS Ha )KUBbIE OPraHU3MbI OIIPE/IeNIEHHBIX OPIraHUYECKHUX BEIIECTB, MOHMMast cMblch nokaszarens 11K

aHAJM3UPOBATh 11E€JIECO00Pa3HOCTh MPUMEHEHHsS] OPraHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PHUCK-
110JIb34;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATh IEJICHANPABICHHBI MOUCK XUMHYECKOW MH(POPMALMU B PaA3IMYHBIX HCTOYHHKAX (HaydHas |
yuyeOHO-Hay4yHas  JuTeparypa, CpeacrBa MaccoBod  uHopmauumu, MHTepHer u  Apyrue), KpUTHUYECKH aHAJIU3UPOBATh XMMHUYECKYIO
uHpOpMaIHIo, IepepadaTbiBaTh €€ 1 UCTI0Ib30BaTh B COOTBETCTBUU C ITOCTABICHHON yueOHOI 3a1a4ei.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh NPECTABICHUNA: O MaTepUAIbHOM €IMHCTBE MMpa, 3aKOHOMEPHOCTSIX M TO3HABA€MOCTH SIBIEHUH MPHUPOJBI, O MECTEe U
3HAYEHUM XUMHHM B CHCTEME ECTECTBEHHBIX HayK M €€ poiM B OOECIEYEeHHWH YCTOMYMBOTO DPAa3BUTHUS, B PELIEHUU MPOOJIEM HKOJIOTHYECKOM,
HHEPreTUYecKOl M MUIIEeBON 0€30MaCHOCTH, B PAa3BUTUM MEIHUIMHBI, CO3JaHMM HOBBIX MAaTEpHUaOB, HOBBIX MCTOYHHUKOB 3HEPruH, B 0OECIEUEHUU
panoHaIbHOIO MPHUPOAOIIONIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33pEHUS U OOLIEH KyJIbTYphl Y€IOBEKa, a TAKK€ HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 310POBbIO U IIPUPOJHOM Cpele;

BJIaJICHUE CUCTEMOU XUMHUUYECKUX 3HAHNUH, KOTOPAs BKIIKOYAET: OCHOBOIIOIATAFOIINE OHATUSA — XUMHUYECKHUH JJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIHI,
ANIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, 0-aTOMHbIE OPOUTAIIN, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOPHIM3AIHsI aTOMHBIX OpOUTAJICH, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMUYecKasl CBA3b (KOBaJeHTHas, MOHHAs, METaJJINuecKas, BOJOPOIHas),
KpUCTAJIJINYECKas pEIIETKA, XUMUYECKasl pEaKILIUs, PaCTBOP, JIEKTPOIUTHI, HEATEKTPOIMUTHI, IEKTPOJIUTHYECKAs TUCCOLMALINS, CTETIEHb IUCCOLUALNY,



BOJIOPOJIHBIM IMOKa3aTeNlb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM A(PHEKT XMMHUYECKOH peakluu, CKOPOCTh XUMHUECKOW peakIuu, XUMHUECKOe
paBHOBECHE; TEOPUHM M 3aKOHBI (TEOPHS AJICKTPOJUTUUYECKOW IUCCOolManuu, nepuoandeckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHs] MacCChI
BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUN NIPU XUMUYECKUX PeaKklUsaX, 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macce),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHUs, JieXkKalllueé B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U CHCTEMHOCTH
XUMHMUYECKHUX SIBJICHUI; COBPEMEHHBIE NPEJCTABICHUS O CTPOEHUHU BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISPHOM M HAaJMOJIEKYISIPHOM YpPOBHSX;
MIpeICTaBICHUS 0 MexaHHu3Max XUMHUYECKHX peakuui, TEPMOJUHAMHYECKUX
U KMHETHYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHHs, O XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMaX; (DaKTOJIOTHUECKUE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJyYEHUH U OE30MaCHOM HCIIOJIb30BAHMM Ba)KHEHIIMX HEOPraHMYECKHUX BEIECTB B OBITY M MPAKTUYECKOHN JEesITENbHOCTH
YeJIoBeKa, OOIIMX HAyYHBIX IPUHIIUIAX XUMHUYECKOTO POU3BOCTBA;

c(OPMHUPOBAHHOCTb YMEHMIA: BBISIBIIATh XapaKTepHbIE NPU3HAKU IOHITUMN, YCTAHABIMBATH UX B3aUMOCBA3b, UCIOIb30BATH COOTBETCTBYIOLIHE
IIOHSITHS IIPU ONIMCAHUU HEOPraHWYECKUX BEUIECTB U UX NIPEBPALLEHUI;

c(OPMHPOBAHHOCTb YMEHUS MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY Ul COCTAaBICHUS (POPMyYJ BEILECTB M YPAaBHEHUI XUMHUECKUX PEaKIMH,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIENIBbHBIX BELIECTB;

c(OPMHUPOBAHHOCTb YMEHMS ONPEACIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHMSIX, BUJ XUMUUYECKON CBSI3U
(xoBaJIeHTHAas1, MIOHHAs, METAJUIMYECKAs, BOJOPO/IHAS), TUIl KPUCTAITIMYECKON PEILIETKY KOHKPETHOT'O BEIIECTBA;

c(OPMHUPOBAHHOCTb YMEHUS OOBSCHATh 3aBUCHUMOCTb CBOICTB BELIECTB OT BMJA XUMHYECKOH CBSI3M M TUIA KPUCTAJUIMYECKOM pPELIETKH,
OOMEHHBII U JOHOPHO-AKIIENITOPHBIN MEXaHU3Mbl 00pPa30BaHMs KOBAJICHTHOU CBSI3H;

c(OPMHPOBAHHOCTb YMEHHUH: KIacCU(UIMPOBATH: HEOPIraHUYECKHE BEILECTBA 110 UX COCTaBY, XMMUYECKHE PEAKLUHU [0 Pa3IMYHbIM IIPU3HAKAM
(4uCily W COCTaBy pearupylolIMX BEIIECTB, TEIIOBOMY A(PQEKTy peaklnd, W3MEHEHHIO CTENEeHEW OKHCICHUS IIEMEHTOB, 0OPaTHUMOCTH, YYaCTHIO
KaTaJn3aTtopa 1 Jpyrue); CaMOCTOATEIbHO BEIOUPATh OCHOBAHUS U KPUTEPUH JUISI KJIACCU(PUKALIMK U3y4aeMbIX BEIIECTB U XMMUUYECKUX PEaKLni;

c(OpMHUPOBAHHOCTh YMEHHUS PaCKpbIBaTh CMBICH Nepuoanyeckoro 3axona J[. M. MenzaeneeBa U 1€MOHCTPUPOBATh €T0 CUCTEMATU3HPYIOIIYIO,
OOBSICHUTEJIbHYIO U IPOTHOCTHUYECKYIO (DYHKINHY;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE ATOMOB M HOHOB XUMHUYECKUX 3JIEMEHTOB MIEPBOr0—4E€TBEPTOrO NEPUOOB
[Mepuoanyeckoii cucremsl J[.1. MeHneneeBa, UCTOB3Ys MOHATHS «9HEPIeTHUECKUE YPOBHU», «IHEPTETUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHbIC
opOuTanny», KOCHOBHOE U BO30YXIEHHOE YHEPTETUYECKIE COCTOSTHHS aTOMay; O0BSICHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX DJIEMEHTOB
U UX COEIMHEHMH o nepuojam u rpymnnam [lepuoguueckoit cuctemsl 1. 1. MeHeneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHMSI X 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTD YMEHMM: XapaKTepu30BaTh (onuchIBaTH) obmue XUMHUYECKHE CBOICTBa BEIIECCTB pa3IMYHBIX
KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUUYECKOW CBSI3U MEXAY HEOPraHMYECKHMH BEIECTBAMHU C IOMOIIBI0 YPaBHEHHMH COOTBETCTBYIOILIMX
XUMHUYECKHUX PEaKIINi;

c(OpMUPOBAHHOCTh YMEHHUS PacCKpbIBaTh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA MOCPEICTBOM COCTABICHHUS AJIEKTPOHHOIO
OanaHca 3TUX peakluii; peak1ii HOHHOr0o 0OMEHa IyTEM COCTABIICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHU; peaKUil THIpOIN3a; peaKkui
KOMIUIEKCO00pa3oBaHus (Ha MpuMepe r'UIPOKCOKOMITIIEKCOB IIMHKA U aJTIOMUHUA);



c(OpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKIUi ¢ y4€TOM HMX JHEPreTHYEeCKHX XapaKTepUCTHUK,
XapaKTep U3MEHEHUS CKOPOCTH XUMHUUYECKON PEaKIIUU B 3aBUCUMOCTH OT Pa3iIMIHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHU S XUMUUYECKOTO PAaBHOBECHUS
MO/ BIMSIHUEM BHEITHUX Bo3aeicTBui (punIun Jle [llaTenne);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh XUMUYECKHE PEAKIUH, JICKAIINE B OCHOBE IPOMBIIUICHHOTO TOJYUYCHUS] CEPHOW KHCIIOTHI,
aMMuaKa, oOIIre HayYyHbIe IPUHIIMITEI XUMUYECKUX MPOU3BOJICTB; 1IETIECO00PA3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIINIEHHOCTH U B
OBITY C TOYKH 3pEHUS COOTHOIIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHUH 0 METO/IaX HAyYHOTO MMO3HAHUS SIBICHUN MPUPOIBI — HAOIIOIeHUE, U3MEPEHUE, MOJICTHPOBAHHE,
AKCTIEPUMEHT (peajbHBId W MBICICHHBIN), HCIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX, YMEHHS MPHUMEHSTH OTH 3HAHUS TPU SKCIEPUMEHTATHHOM
WCCIICIOBAaHUM BEIIECTB M 11 OOBSCHEHUS XMUMHUYECKHUX SIBICHUH, MMEIOIIMX MECTO B NPUPOJE, MPAKTHUECKOW IesATENIbHOCTH YeloBeKa M B
MOBCETHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBIISITH B3aMMOCBS3b XMUMHUYECKUX 3HAHUU C TIOHSATUSMHU U TPEICTaBICHHUSIMH JIPYTHX €CTECTBEHHO-HAYYHBIX
MpeIMeTOB /1J1s1 60Jiee OCO3HAHHOTO TOHUMAaHUsS MaTepUaibHOIO €IMHCTBA MUDA,

c(OpPMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIIOJIB30BAHMEM TOHSATHUH «MaccoBasl JOJS BEIIECTBA B PACTBOPE» H «MOJISIpHAs
KOHIEHTpALUs»; MAacChl BELIECTBA WM 00bEMa ra3a 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK 00BEMY OJJHOTO M3 YYaCTBYIOIIUX B peaKIUU
BEIECTB; TEIUIOBOTO A (eKTa peakiuu; 3HAYCHHUsT BOJOPOIHOIO MOKAa3aTelsi pacCTBOPOB KUCIOT M MIENOYeH ¢ M3BECTHOW CTEMEHBIO JMCCOIUAIINH;
Macchl (00bEMa, KOTMYECTBa BEILIECTBA) MPOYKTa PEaKIUH, €CIH OJHO M3 UCXOIHBIX BEIIECTB IaHO B BUJIE paCTBOpA C OMPEesIEHHON MaccOBO oel
pPacTBOPEHHOIO BEIIECTBA WIIH JJaHO B M30BITKE (MMEET IMPUMECH); I0JIM BBIXOJA MPOAYKTA peakln; 00bEMHBIX OTHOILICHH ra30B;

c(OpMUPOBAHHOCTh YMEHHI: CAMOCTOSATENBHO TIAHUPOBATH U NMPOBOJUTH XUMUUECKHI SKCIIEpUMEHT (IIPOBEICHUE PeaKkuil HOHHOrOo 0OMeHa,
MOATBEPKJICHUE KAYECTBEHHOTO COCTaBa HEOPraHMUYECKUX BEIIECTB, ONMPEEICHUE CPEIbl PACTBOPOB BEIECTB C MOMOIIBI0 MHAUKATOPOB, U3yUCHUE
BIIUSTHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peaklUy, pelIeHre SKCIIePUMEHTaIbHBIX 33/1a4 Mo TemaMm «Metamib» U «HemeTamis») ¢
co0uroIeHreM TpaBIl 0€30MacCHOT0 OOPAIIEHHUS C BEIECTBAMHU H JIAOOPATOPHBIM 000pyI0BaHHEM, (POPMYTUPOBATH LIENIb HCCIIET0BAHMS, TIPEICTABIATh
B pa3M4uHON (popme pe3ynbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OIICHUBATh UX JOCTOBEPHOCTD;

c(OpPMHUPOBAHHOCTh YMEHHI: COOIIO/IaTh TPaBUJIA IIOJH30BAHMS XUMHUYECKOW TOCYI0W W JIa0opaTOPHBIM OOOpYIOBAaHUEM, OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIHSIMH IO BHITOJHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB, IKOJIOTUYECKHU 1IeJIECO00Pa3HOro MOBECHHS B
OBITYy W TPYIOBOW JEATEIHHOCTH B IEISAX COXPAHEHHS] CBOETO 3J0POBBS, OKPYXKAIOMICH NPUPOJHONW Cpeabl W JIOCTHKECHUS €€ YCTOWYHUBOTO
pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCHMYECKOTO JEMCTBHS Ha >KMBbIE OPTaHU3Mbl OINpPEACNIEHHBIX HEOPraHMYECKHUX BEIIECTB, MOHMMAS CMBICIH
nokazaress 1TIK;

c(hOpMHUPOBAHHOCTH YMEHUH: OCYIIECTBIIATH LIeJICHANPABICHHBINA MOUCK XUMUYECKON HHPOPMAITUU B Pa3IMUHBIX HCTOUYHUKAX (HaAydHAsI M y4eOHO-
Hay4Hasl JUTEpaTrypa, CpeAcTBa wmaccoBoil wuHpopmaiuu, VHTepHET W Jpyrue), KPUTHUYECKH aHAIU3UPOBATh XUMUYECKYI0 WH(MOpMAIHIO,
nepepadaTbiBaTh €€ U UCIMOJIB30BaTh B COOTBETCTBUH C MOCTABICHHON yueOHOM 3a1adeil.



TEMATHYECKOE IINTAHUPOBAHMUE

Ne HanmveHoBaHue pa3ziennoB u TeM KonngecTBo vacos
n/m 1IpOrpaMMBI Bcero KoHTponbHbIE
paboThI

Pa3zpnen 1. TeopeTnueckue 0OCHOBbI OPraHMYECKOH XUMHH

1.1 TIIpenmer opranuuyeckoil xXumuu. Teopust 8 1

CTPOEHHUS OPTraHUYECKUX COCTUHEHUN A.
M. bytieposa

Hroro no pasneny 8

Pa3zpnen 2. YraeBogopoabl

2.1 TlpenenwpHbIE YrIIeBOJOPOIBI — aKAHBI, 5
[IUKJIOQJIKAHBI

2.2 HenpenenbHbIC YIIIEBOIOPOIbI: AJIKECHBI, 14 1
aJIKaIUCHBI, aJTIKUHBI

2.3 ApomaTuueckue yrieBoJI0poibl (apeHbl) 8

2.4 TlpuponHble UICTOYHUKHU YTIIEBOJIOPOJIOB U 4
UX mepepadoTKa

2.5 TanoreHnpou3BOIHBIC YTIEBOIOPOIOB 4

Wroro mo pazneny 35

Pa3nen 3. Kucsiopoaconep:kamue opraHudeckue coeTMHeHn s

3.1 Crouptsl. DeHoN 11

3.2 KapOoHunbHBIC COCTUHEHUS: ambaeTuapl 1 21 1

keToHbl. KapOoHOBBIe KUCIOTHI. ClOKHBIE
a¢upsl. XKupsl

3.3 VYruesonasl 9 1

Uroro no pazgeny 41
Paznen 4. Azorconepikamue opranHuyeckue coeJuHeHUus

10 KJIACC

[IpakTnueckue

DnekTpoHHbIe (IU(PPOBHIE) 00pa30BaTEIBLHBIE PECYPCHI

https://nsportal.ru/shkola/khimiya/libr

https://multiurok.ru/index.php/files/alkany-tsikloalkany.html
https://nsportal.ru/shkola/khimiya/library

https://nsportal.ru/shkola/khimiya/library

https://multiurok.ru/files/tema-otkrytogo-uroka-v-10-klasse-
prirodnye-istochn.html

https://multiurok.ru/index.php/files/galogenoproizvodnye-
uglevodorody-1.html

https://nsportal.ru/shkola/khimiya/library

https://infourok.ru/teh-karta-uroka-po-himii-po-teme-
karbonilnie-soedineniya

https://urok.1sept.ru/articles/591188



OnexTpoHHbIe (IM(pOBHIE) 00pa30BaTEIbHBIE PECYPCHI

Ne HaumeHnoBanue pa3ienoB u Tem KonnuecTtBo yacos
/1 HPOrpaMMBI Bcero Koutponbhbie — IIpaktuueckue
paboTsI paboThI

4.1 AmwuHBIL. AMHHOKHCIIOTHI. beaku 12 1 2 https://resh.edu.ru/subject/lesson/4743/conspect/150741/
Uroro no pazueny 12
Pa3zpnen S. BoicokOMOJIEKY ISIPHBIE COCIUHECHUS

5.1 BbICOKOMOJICKYIISIPHBIC COCTMHCHHS 6 1 https://resh.edu.ru/subject/lesson/2435/main/
Hroro o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 102 5) 6

[TPOT'PAMME
11 KJIACC

No HanmMenoBanwue pa3iesioB U TeM IPOrpaMMbI KonunuecTBo yacos OnekTpoHHBIE (IU(PPOBBIE) 0Opa30BaTEIBHBIE PECYPCHI
n/m Bcero Kontponsabsle  IlpakTnueckne
paboThI paboThI
Pa3gen 1. TeopeTnyeckue 0CHOBbI XUMHUH
1.1 Crpoenue aroma. [lepuoaudeckuii 3aK0H U 9 https://urok.1sept.ru/articles/501738
HepHoaneCKas{ CHUCTEMAa XUMHNYCCKHUX JJIEMCHTOB
J1. 1. MenaeneeBa
1.2 Ctpoenue BemecTBa. MHOrooOpasue BEIIECTB 11 1 https://resh.edu.ru/subject/lesson/5581/conspect/
https://www.youtube.com/watch?v=_aQRN5qLsIU

1.3 Xwumunueckue peakiuu 19 1 3 https://resh.edu.ru/subject/lesson/4938/conspect/151106/
Hroro no pazueny 39

Paznen 2. Heopranuueckasi xumusi

2.1 Hewmeramis 31 1 3 https://resh.edu.ru/subject/lesson/5939/conspect/

https://resh.edu.ru/subject/lesson/5939/conspect/
2.2 Mertamsl 23 1 2 https://resh.edu.ru/subject/lesson/3493/conspect/151212/

Hroro no pazgeny 54
Pazgea 3. Xumusd u ;KM3HL
3.1 Meronasl IIO3HAHUA B XUMUUA. XUMUS U KA3Hb 9

https://resh.edu.ru/subject/lesson/5814/start/

https://resh.edu.ru/subject/lesson/3504/conspect/



https://resh.edu.ru/subject/lesson/5581/conspect/
https://resh.edu.ru/subject/lesson/5939/conspect/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3504/conspect/

Ne HanmMeHoBaHue pa3zienoB ¥ TeM MPOrpaMMbl KonngectBo yacos OnexTpoHHbIe (IM(pOBHIE) 00pa30BaTEIbHBIE PECYPCHI

/1 Bcero Kontponbueie — IIpaktudeckue
paboTsl paboThl

https://resh.edu.ru/subject/lesson/3514/start/151429/
Hroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 4 8



10

11

12

13

14

15

Tema ypoka

[[TIpeaMeT 1 3HaUYEeHHE OPraHUYeCKON XUMUH, IpeJiCTaBJeHHe 0 MHOI00Opa3uU OpraHu4eCcKux
coeIMHEHUH] |

[[9/1eKTpOHHOE CTpOoeHHe aToMa yrJiepoa (OCHOBHOE U BO30YK/IEHHOE COCTOsIHHUS ). BasleHTHbIe
BO3MO>KHOCTH aToMa yryepo/al|

[[XuMHYecKast CBSI3b B OpraHUYECKUX CoeJUHEHUAX. MexaHU3Mbl 00pa30BaHMs KOBaJeHTHON
CBS134, CIOCOObI pa3pbiBa CBsA3eH]]

[[Teopus cTpoeHusi opraHudeckux coeauHeHuit A. M. BytsiepoBal]]

[[Buzbl M30MepHU: CTPYKTYpPHAsi, IPOCTPAHCTBEHHASA. JJIEKTPOHHbIE 3 EKThI B MOJIEKYJIaX
OpraHUYeCcKHUX CoeIMHeHHUH]|

[[TIpeacTaBaeHue 0 K1accupUKaLMU U cucTeMaTUdeckass HoMeHkiaTypa (IUPAC) oprannyeckux
BelecTB] |

[[Knaccudukanus peakyuii B opraHu4ecKkod XMMUH] |
[[CucTemaTu3anus U 06061eHUe 3HAHUH 110 TeMe] |

[[AnkaHBI: TOMOJIOTUYECKUH psJl, 0611asa popMyJia, HOMEHKJIATypa U U30MepHUs, 3JIEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHHE MOJIeKY 1] |

[[Pu3uyeckre U XMMHUYECKHEe CBOMCTBA aJIKaHOB] |
[[HaxoxaeHue asikaHOB B pupoze. CnocoObl MoyyeHUs U IPUMeHEeHUe aJIKaHOB] |

[[dukoankaHbl: 061ias GopMysia, HOMEHK/IATypa U U30MepPHsi, 0COGEHHOCTU CTPOEHHUS U
XUMHUYECKUX CBOUCTB, CIIOCOGBI OJTYYeHHUs U pUMeHeHue] ]

[[PemieHre pacuéTHBIX 3a/]a4 Ha onpe/ieJieHHe MOJIEKYJIAPHOU GpOpMyJIbl OpraHUY€eCcKoro
BeI[eCTBA 10 MAaCCOBBIM JI0JIsIM aTOMOB 3JIEMEHTOB, BXOSIIUX B €ro coctaB. CucTeMaTH3alUs U
0060011leH1e 3HaHUH 110 TeMe] |

[[AnkeHBI: rOMOJIOTHYECKUH psJl, 0011ast GopMyJia, HOMEHKJIATYPA, 3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTpoeHUue MoJsieKyJ1. CTPYKTYpHas U IUC-TPaHC-U30MepUsl aJIKEHOB] |

[[@u3nueckue u XMMUYeCKUE CBOMCTBA asikeHOB. [[paBuio MapkoBHHUKOBA] |

1

KosimdecTBO 4yacoB

Bcero KoHTpoJibHBIE

paboThI

BBeEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4YeHHe

BBEUTE
3HadYeHHe
BBeJIUTE
3HadYeHHUe
BBeJIUTE
3HauYeHHe
BBeJIUTE
3HauYeHHe
BBEJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBeJUTE
3Ha4Y€eHHe

BBEUTE
3HadYeHHe

BBeJIUTE
3HadYeHHe

[IpakTHUyeckue

paboThl

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEeJUTE
3Ha4YeHHe

BBEUTE
3HadYeHHUe
BBeJIUTE
3HadYeHHUe
BBe/IUTE
3HaYeHHe
BBe/IUTE
3HaYeHHe
BBeJIUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadYeHUe

BBeJIUTE
3HadYeHHUe
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21

22

23

24

25

26

27

28

29

30

[[Cnoco6bl noJiydyeHHs U IPUMeEHEeHMe aJIKeHOB] |
[[(TpakTuyeckas paboTta N2 1 no Teme "[losiyyeHue 3TUIeHA U U3yYeHHE ero CBOUCTB"]]
[[PeureHre pacy€THBIX 3a/la4 Ha ONpe/ie/IeHHue MOJIEKYAAPHON GOPMYJIbl OpraHUY€eCKOT0

BelecTBal]
[[AnkazueHbl: conpsiKEHHbIE, U30JIMPOBaHHbIE, KYMyJIMpOBaHHble. 0COOEHHOCTH 3JIEKTPOHHOTO

cTpoeHHus] |

[[XuMHYecKHe CBOMCTBA CONMPSXKEHHBIX IMEHOB] |

[[Cioco6bI noslydeHUs U NpYMeHEeHMe a/lKaiueHoB] |

[[AKMHBI: TOMOJIOTUYECKUH psjl, 0611ast popMysia, HOMEHKIIATYPA, 3JIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHE MoJieKyJ1, PU3UYecKre CBOMCTBRA]]

[[XuMHyeckue cBOMCTBA aJIKUHOB] |

[[KauecTBeHHbIe peaKLMU Ha TPOHUHYIO CBA3Bb] |

[[Cnoco6bl noJiydyeHMs U IPUMeHeHUe aJIKUHOB] |

[[PewieHue 3a/ja4y: pacyéThbl 10 ypaBHEHUIO XMMUYECKOU peak U] |
[[CucTemaTu3auus u 06061eHUe 3HAHUH 110 TeMe] |

[[ApeHbl: roMoJIOTHYECKUH P, 0611ast popMysia, HOMEHKIATypa. JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT 6€H30J1a U TOJIY0.1a, UX GU3NYeCKHe CBOMCTBA]]

[[XuMU4Yeckre cCBOMCTBa apeHOB: peaKliuy 3aMelleHusl]|

[[XuMHYecKHe CBOMCTBA apeHOB: peaKIU1 IPUCOeJUHEHHS, OKUCJIEHHMEe TOMOJIOTOB 6eH30.1a] ]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

1

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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36
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38
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40

41

42

43

44

45

[[Oco6eHHOCTH XMMUYECKUX CBOMCTB CTUpPOJIA]]
[[PemieHue pacyéTHBIX 33/1a4 Ha oNpe/iesieHUe MOJIEKYJIAPHONU popMyJibl OPraHUYeCKOro
BelecTBal]

[[Cioco6bI molyYeHUs U TpUMEHEeHNe apeHoB] |

[[TeHeTHYecKasi CBSA3b MEX/1Y pa3/IMYHBIMU KJIacCaMU yIJeBoA0po/10B]]

[[Pac4yéTbl MO ypaBHEHUSIM XMMHUUYECKUX peaKMi. CUcTeMaTHU3anysa U 060011eHMe 3HaHUH 110

TeMe]|
[[[IpupoaHublii ras. [lonyTHble HeQTsAHbBIE Ta3bl] |

[[KamMeHHBIN yroJib U NPOAYKTHI €ro nepepaboTKH] |

[[HedThb 1 crioco6bl e€ nepepaboTku. [[puMeHeHne NPOAYKTOB epepaboTKU HePTH ] ]
[[TeHeTHyeckasi CBSI3b MEXAY Pa3/IMUHbIMU KJaccaMU yIJ1eBO0PO/I0B]]
[[[a;moreHonporU3BO/HbIE YII€BOAOPO/L0B: 3JIEKTPOHHOE CTPOEHUE; PEeaKLM Y 3aMelleHUs

rasioreHal |

[[[eHcTBUe 1es04el HA raJIoreHNPOU3BOAHbIe. B3anMoelicTBUE AUTraloreHaJlKaHoB C
MarHueM U UHKOM] |

[[CucTemaTu3anus u 06061IeHHe 3HAHUM 110 pa3jenay "YriaeBoopo/bl"]]
[[KoHTpoJsibHas paboTa mno TeMe "YraeBogopo/ibl"]]
[[TIpeaenbHBIE OJHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUH P, 061iast GopMysia, CTpoeHHe

MOJIEKYJI, ©30MEPHUSI, HOMEHKJIATYPa, Kiaaccudukauus, pusanieckre CBOUCTBA] |
[[XuMHYeckre cBOMCTBA Npe/ie/IbHbIX 0JJTHOATOMHbBIX CIMPTOBR] |

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

1

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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56

57

58

59

60

[[Cnoco6bl noJiydyeHMs U IPUMeHeHUe 0JHOAaTOMHBIX CIIUPTOB]|
[[IpocTbie 3dpHpbl: HOMEHKJIATypa U ©U30MepHsi, 0COOEHHOCTH GU3NUYECKUX U XMMHUYECKUX

CBOMCTB]]
[[MHOrOQTOMHBIE CIUPTHI: 3TUIEHIJIMKOJIb U TJIUIEPUH, UX QU3UYECKHEe U XUMUYECKUe

cBoMcTBa] |

[[Coco6bl molyYeHUs U IPUMEHEeHWEe MHOTOAaTOMHBIX CIIUPTOB] |

[[®enos: cTpOEHHE MOJIEKYIbI, PU3UUECKUE CBOUCTBA. TOKCMYHOCTb peHo1a]]
[[XuMuyeckue cBoicTBa peHoa]]

[[Cioco6blI nostyyeHus: U NprMeHeHue GpeHoa] |

[[MTpakTuyeckas paboTta N2 2. PelieHre aKcieprUMeHTalbHbIX 3a/a4 1o TeMe "CIUpThI U
deHonb"]]

[[CucTemaTu3auus U 06061eHUE 3HAHUH 110 TeMe] |

[[Anberupl U KETOHbI: 3JIEKTPOHHOE CTPOeHHe KapOOHU/IbHOM IPYINbl; FOMOJOTUYECKUE
psabl, 06111as GopMysia, U30MepUs U HOMeHKJIaTypa]]

[[Anbrerupl U KeToOHbI: GU3UYECKHe CBOMCTBA; peaKLUu NprucoeJuHeH s ||

[[PeakLiuy OKUC/IEHUS U KaueCTBEHHbIE PeaKL U alb/leru/I0B U KETOHOB] |

[[Cioco6bl mosryyeHus aabAeru0B U KETOHOB] |

[[OmHOOCHOBHBIE NTpeAeibHbIE KAPOOHOBbIE KMCIOThI, 0COOEHHOCTH CTPOEHUS UX MOJIEKY.I] ]

[[M30Mepusi U HOMEHKJIaTypa KapOOHOBBIX KUC/IOT, UX PU3HNUECKUE CBOMCTBA]]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

1

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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[[XvMu4eckre cBOMCTBA Npe/ie/IbHbIX OJJTHOOCHOBHbBIX KAPOOHOBBIX KUCJIOT] |
[[Oco6eHHOCTH CBOMCTB MypaBbUHOM KUCI0ThI. MHOroo6pa3ue Kap60HOBBIX KUCIOT] ]

[[OcobeHHOCTH CBOMCTB: HENpPeAeJbHbIX U apOMaTUYE€CKUX KapOOHOBBIX, JUKAapPOOHOBBIX,
TMJPOKCUKAp6OHOBBIX KUCIOT. [IpesicTaBUTENN BbICUIUX KAPOOHOBBIX KUCIOT] ]

[[[ToHsTHE O NPOU3BOJAHBIX KAPOOHOBBIX KUCJIOT] |

[[Coco6bl moslydeHUs MU TpUMeHeHHe KapOOHOBbBIX KUCIOT] ]

[[CnoxkHBle 3dupbl: rOMOJIOTUYECKUH pAA, 061asa ¢opMyia, ©U30MepUs U HOMEHKJIATypa]|
[[®u3nyeckre U XUMUYeCKHe CBOMCTBA 3¢pHpoB]]

[[PewieHre pacyéTHBIX 33/ja4: 110 YPABHEHHUIO XUMHUYECKOU peaKUH, Ha Ollpe/ieJIeHHe
MOJIEKYIIPHON POPMYJibl OPraHMYeCKOro BellecTBal]

[[IIpakTHyeckas paboTa Ne 3. PemeHue skcriepuMeHTalbHbIX 33/a4 110 TeMe "Kap6oHOBbIe
KUCA0ThI. Cy10XHbIe 3pupbl"]]

[[?Kupbl: cTpoeHue, pusnyeckre U XUMHUUYeCKUe CBOMCTBa (ruaposins)]]

[[Oco6eHHOCTH CBOMCTB XXUPOB, COZlEPAKALIMX OCTATKU HeNpeebHbIX ) KUPHbIX KUCIOT. 2KUpbI B
npupo/e]]

[[Mbl1a KakK COJIM BbICUIMX KApOOHOBBIX KUC/IOT, UX MOMILee AelcTBUe. [IoHATHE 0
CUHTeTHU4YeCKuX Morwux cpeactBax (CMC)]]

[[TeHeTHYecKasi CBA3b YTJIEBOLOPO/IOB U KUCJIOPOACOAEPKALUX OPTraHUYECKUX BellleCTR] |

[[PacyéThl 0 ypaBHEHUSAM XUMHUUYECKUX peaKIUi]]

[[CucTemaTH3anusa U 060061eHHEe 3HAHUU 110 TeMe] ]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

BBe/IUTE
3HadyeHUe

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBEUTE
3HadyeHUe

1

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe

BBe/IUTE
3HaYeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe

BBeJUTE
3Ha4YeHHe
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[[O611as xapakTepUCTHKaA YTJ1€BOA0B U KjaaccuduKaliys yrjaeBosoB (MOHO-, U- U
noJsiMcaxapuapi)]]

[[MoHocaxapuzbl: pusnyeckre CBOMCTBA U HAXOX/AeHUe B mpupo/e] |
[[[IpuMeHeHHe I'II0KO3bI, €€ 3HaYeHUe B )KU3He/esATeJIbHOCTH OpraHu3Mal |

[[[Aucaxapuabl: caxapo3a, MaJbTO3a U JlakTo3a. Haxox/ieHue B IpUpo/ie U IpuMeHeHue
Jucaxapuaos]]

[[TTosiucaxapuibl: CTpOeHHEe MaKpOMoJieKyJ1, pu3ndyecKue U XMMHUYeCKHe CBOMCTBa,
npuMeHeHue]]

[[TToHsiTHE 06 UCKYyCCTBEHHBIX BOJIOKHAX] ]

[[PelreHune pacueTHBIX 33/ja4 HA ONpeJie/IeHUe J0JIH BbIX0/1a MPOyKTA PeaKI U OT
TEOPETHUYECKH BO3MOXKHOTIO] |

[[CucTemaTun3anus U 06061IeHHe 3HAHUU 0 pa3/eny]]

[[KouTposibHas paboTa no TeMe "Kuciaopojcoaepxkaliye opraHuueckre coeiiHeHus" ||
[[AMuHbBI: k1accuduKalys, CTpoeHUEe MOJIEKYJ, 061asg GopMyJsia, U30MepHsi, HOMEHK/IATypa 1
¢dusnyeckue cBoicTnal]

[[XvuMu4eckue cBoMcTBa alvdpaTUIeCKUX aMUHOB] |

[[AHMJINH: CTpOEHUE aHUJIMHA, 0COOEHHOCTU XMMHUUY€eCKUX CBOMCTB aHUJIMHA] ]

[[Cioco6bl mosiyyeHus U MpUMeHeHHe ainudaTUYeCKUX aMUHOB] |

[[AMMHOKHUCIOTBI: HOMEHKJIATypa U u3oMepusi, pusndeckue cBorMcTBa. OTebHbIE

npeJCTaBUTENN X-aMUHOKHUCJIOT] |

[[XvMUu4eckre cBOMCTBAa aMUHOKHUCJIOT, UX GUOJIOTHYECKOe 3HaYeHHe aMUHOKUCIOT. CUHTE3 U
TUAPOJIN3 NeNTHUA0B]]

BBeJIUTE
3HauYeHHe

BBeJIUTE
3HauYeHHe

BBeEJUTE
3HAa4Y€HHe

BBEeJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€HHe

BBeEJUTE
3Ha4Y€eHHe

BBEeJUTE
3Ha4Y€eHHe

BBEUTE
3HadyeHUe

1

BBe/IUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBeJIUTE
3HaYeHHe

BBEJUTE
3Ha4Y€HHe

BBEJUTE
3Ha4Y€eHHe

BBEJUTE
3Ha4Y€eHHe

BBe/IUTE
3HaYeHue

BBe/IUTE
3HaYeHHe
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[[besiku Kak NPUPOAHBIE OJUMEDPBI; CTPYKTYPbI 6€J1KOB] |
[[XvuMu4eckue cBoWicTBa 6eKOB]]

[[A30TCcozep:kalue reTepolMKINIecKre coefuHeHUs. HyKjieMHOBbIe KMCIOThI: COCTaB,
CTpOeHHe U 6HoJIorhYecKas poJib||

[[TIpakTHyeckas paboTa Ne 4. PelieHue skcriepuMeHTalbHbIX 33/1a4 [0 TeMe "A30TcojiepKaliue

opraHudeckue coeuHeHus"]]

[[(TpakTu4eckas paboTta N2 5. PenieHre skcnepruMeHTa/IbHBIX 33/ja4 110 TeMe "Pacno3HaBaHUe
OpraHuYecKHUX coeJuHeHUn"|]

[[KonTposibHasg paboTa no TeMe "A30TcojieprKallide opraHudyeckue coeiHeHus "] ]

[[OcHOBHBIE NOHATHS XMMHUH BbICOKOMOJIEKYJ/IIPHBIX COEJUHEHUH U METO/Ibl UX CHHTe3a —
oJIMMepHU3anus U MoJUKOHAeHcaus] |

[[TlnacTMacchl. YTUau3auus U nepepaboTKa IJacTUKal |
[[3/1acTOMepbl: HATYpaJbHBIA CUHTETUYECKH e KayyyKU. Pe3nHal]

[[BosiokHa: HaTypasibHbIE, UCKYCCTBEHHbIE, CHHTETHUYecKUe. [loiMMephl crieljuabHOTO
HasHavyeHwUsd]]

[[IIpakTHyeckas paboTa Ne 6. PereHue skciepuMeHTalbHbIX 33/1a4 10 TeMe "Pacno3HaBaHue
nJiIacTMacc ¥ BOJIOKOH"]]

[[O6061eHMe ¥ cucTeMaTH3al sl U3YYeHHOI'0 MaTepuaJsia 1o TeMe "BbICOKOMOJIEKY/ISIpHbIE
coeluHeHUs" ||

Jl06aBUTH CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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