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IosicHuTeIbHASA 3aMUCKA

[Ipenyaraemast mporpaMMa 1o XMMUHU PAacKphIBAET coJepkaHue oOydeHuss XUMuM ydammxcs 10-
11 xmaccoB o00meoOpa3oBaTeNbHBIX OpraHu3allii Ha yriryOojdeHHOM ypoBHe. IIporpamma
cocraBiieHa Ha ocHOoBe DyHJAMEHTAIBHOTO si/Ipa coepkaHus o0miero oopa3oBanusi, TpeOOBaHUI
K pe3yjibTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTEILHON MPOTPaMMBI CpEAHEro (TOJHOro) o0mero
oOpa3oBanusi, mpeacraBieHHbIX B deneparbHOM TOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE
cpenHero (mojHoro) oOmiero oOpa3oBaHHA W NPUMEPHOW MPOrpaMMbl 10 XHMHUU CPEIHEro
(mostHOTO) OOIIIErOo 006pa3oBaHUsI.

Copnepxanue oOydyeHHS peali30BaHO B YYEOHMKaX XHWMHH, BBIYLIEHHBIX W3/1aTEIbCTBOM
«dpoday:

—Epemun B. B., Ky3smenko H. E., Tepenun B. U., [Ipo3gos A. A., Jlynun B. B. Xumus 10
kiacc (yriayOJeHHBIN YPOBEHB);

—Epemun B. B., Ky3smenkoH. E., JIpoznos A. A., JIynun B. B. Xumus 11 knacc (yriyGneHHbII
YPOBEHB).

Yueonuk: Epemun B. B. Xumusa. YrmyOnenusiit ypoBenb. 10 kmacc. / B.B. Epemun, H.E.
Kyspmenko, B.W. Tepenun, A.A. [dposznos, B.B. Jlyaun; nox pea. B.B. Jlyauna. — 7-e¢ u3gm.,
nepepad. — M.: [Ipoda, 2020. — 447 c.

Epemun B. B. Xumusa. Yriyoneunsiit yposens. 10 kiacc. / B.B. Epemun, H.E. Ky3pmenko, B.1.
Tepenun, A.A. [lpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — 7-e u3z., mepepad. — M.: Jlpoda,
2020. - 477 c.

1. Ilnanupyembie pe3yabTAThl OCBOCHHUS YU4eOHOI'0 MpeaMeTa.

1.1. JInyHOCTHBIE PE3yJIbTATHI.

JINYHOCTHBIE Pe3yabTAaThl OCBOEHUS MPOrPaMMBbl CPEAHEro OOIIero o0pa3oBaHuUs IOCTUTAIOTCS B
xoAe oOy4eHHus: XMMHMM B €UHCTBE y4eOHOH M BOCHMTATENIbHOW JesTeabHOCTH OpraHu3anuu B
COOTBETCTBUU C TPATULUUOHHBIMH POCCUICKUMHU COLMOKYIBTYPHBIMHU U AYXOBHO-HPABCTBECHHBIMU
LEHHOCTSIMM, IPUHATBIMU B OOLIECTBE MpaBUJIAaMM W HOPMAMHU IOBEIEHHUS, M CIIOCOOCTBYIOT
IporeccaM CaMOINO3HAHMs, CaMOpa3BUTHS W COLMaIM3alMu  oOywaromuxcd. JIMYHOCTHBIE
pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOMUYHCIIE B YACTH:

ITaTpHOTHYECKOr0 BOCIIMTAHUA

1) LEHHOCTHOTO OTHOUIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAydHOMY
HaclleInl0, TOHMMAaHMsA 3HAYEHUS XUMHUYECKOM HaykKu B JKM3HM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIIaJIeTh JOCTOBEPHON MHGpOpManueil 0 NepeAoBbIX JOCTHXKEHUSX M OTKPBITUAX
MHUPOBOM M OTEUECTBEHHOM XUMHHM, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHUAX 00 YCTpOMCTBE
MHpa 1 0OIIEeCTBa;

I'paxknaHcKoOro BOCIMTAHUSA

2) npeAcTaBiCHUS O COLMAIbHBIX HOpMax M HpPaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUICKTHBE, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOW JEATENILHOCTH IPU  BBIIOJIHEHUHU
y4eOHBIX, I103HABATEJbHBIX 3aJ[ay, BBIIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX IPOEKTOB, CTPEMJICHHsS K B3aMMOIOHMMAHHIO M B3aUMOIIOMOINM B IIpoOLiecCe 3TOH
y4eOHOI 1esITeTbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U NTOCTYIKH CBOUX TOBAPHILEH C
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN NIOCTYIIKOB;
IleHHOCTH HAYYHOI'O MO3HAHMSA

3) MHPOBO33pEHYECKUX NPEACTABICHNUN O BEIECTBE U XUMHUYECKONH PEaKIUU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIIMX OCHOBY JJISi IOHMMAaHHS CYIIHOCTH
Hay4YHOM KapTUHBI MMpa; MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS HPUPOIbI,
B3aMMOCBS35X YEJIOBEKa C TMPUPOJHOM CpEelod, O PpOJM XUMUU B TO3HAHUU OTUX
3aKOHOMEPHOCTEH;

4) mno3HaBaTEIbHBIX MOTHBOB, HANpPABICHHBIX HA TMOJYYEHHE HOBBIX 3HAHMHM IO XHUMHH,
HEOOXOAUMBIX JUIs 00BSICHEHUsI HAOII0JTaeMbIX TIPOLIECCOB U SBJICHUIA;



5) mo3HaBaTenbHONH W WH(MOPMALMOHHON KyJIBTYPHI, B TOM YHCJE HABBIKOB CaMOCTOSTEIBbHOU
paboTel C Y4EOHBIMH TEKCTaMH, CIPABOYHON JHTEPATYpOd, IOCTYIHBIMU TEXHUYCCKUMU
cpeacTBaMu MHPOPMAITUOHHBIX TEXHOJIOTHI;

6) mHTEepeca K OOYUEHUIO W IO3HAHUWIO, JI0003HATEILHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
camM000pa30BaHUIO, UCCIIECIOBATEIBCKON NEATEILHOCTH, K 0CO3HAHHOMY BBIOOPY HApPaBIEHHOCTH
Y YPOBHSI O0y4YeHUs B JaJbHEUIIIEM;

DopMHUPOBAHUS KYIBTYPHI 3/I0POBbS

7) oco3HaHUs LICHHOCTH U3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBbIO, YCTAHOBKU Ha
30pPOBBIM  00pa3 KU3HMU, OCO3HAHUS TMIOCJIEACTBUM M HENPHUATHS BPEAHBIX IPHUBBIUEK
(ynoTpeOJyieHusT aJKoroJisi, HApKOTHUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHUS TIPABHII
0€30MMacCHOCTH MPHU OOPAMECHUH ¢ XHMHYECKUMU BEIIECTBAMU B OBITY M pEATbHON KU3HU;
TpynoBoro BocnuTaHus

8) KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIIEI0BATEIHCKOMH,
TBOPYECKOMN U IPYrUX BUIAX JCITEIBHOCTH;, HHTEpECa K MPAKTUUECKOMY M3yUEHHUIO TTpodeccuil u
TpyZla pa3IuyHOTO pOja, B TOM YHCJIE HA OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUN 10 XUMUH,
OCO3HAHHOTO BBHIOOpPA HMHAMBUAYAIHHON TPAEKTOPUU MPOJOJDKEHUsS OOpa3oBaHHUS C Y4ETOM
JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEIH;
IKOJIOTNYECKOr0 BOCIIUTAHUSA

9) PKOJOTHYECKH IIeIeCO00pa3HOT0 OTHOMIEHUS K MPUPOJAE KaK MCTOYHUKY KU3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHWS, MOHWMAHHUS IIEHHOCTH 3JI0POBOTO0 M 0OE€30IMacHOTO obOpasa >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY 3J0pPOBBIO,
OCO3HAHUS IEHHOCTU COOIOAICHUS MPaBHJI 0€30MaCHOTO MOBEACHUS TTPU pabOTe ¢ BeleCTBaMH, a
TaKKe B CUTYAIIUSIX, YTPOIKAIOIINX 3JI0POBBIO U KU3HH JIIOJIEH;

10) cnocoGHOCTH MPUMEHATH 3HAHUS, MOJy4aeMble MPU U3yYEeHUH XUMHH, JUIS PELIeHHs 3ajad,
CBSI3aHHBIX C OKPYXaIOMIEH MPUPOIHON CPENON, MOBBIIMICHUS YPOBHS 3KOJOTHYECKON KYIbTYPHI,
OCO3HAHUS II00aJBHOTO XapaKTepa SKOJIOrMYeCKUX MPoOJeM U MyTel X perieHus NOCpeaACTBOM
METOJI0B XMMHH;

11) »5KOJOrMYecKOro MBIIIJICHHS, YMEHHMsS pPYKOBOACTBOBATbCSA KM B IO3HABATENbHOM,
KOMMYHHUKATUBHOM U COI[MATILHOM MTPAKTUKE.

MeTanpeaMeTHblIe pe3yabTaThl

B cocraBe MerampeIMETHBIX pe3ylbTAaTOB BBIICISIOT 3HAauMMble Uil (POPMHPOBAHUS
MHPOBO33pEHUs OOIIeHAyYHble MOHATHS (3aKOH, TEOpHs, MPUHIUIN, THIOTE3a, (PakT, cucTema,
MPOLIECC, AKCIEPUMEHT M Jp.), KOTOPHIE HCIOJNb3YIOTCI B ECTECTBEHHO-HAYYHBIX YUEOHBIX
rpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUM M3 3TUX MPEAMETOB (hOPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOM HAy4YHOW KapTHMHE MUpa, U YHHBEpcaibHble ydeOHble AeWCTBUs (IIO3HABATENbHEBIE,
KOMMYHHKATHBHBIC, PETYIATUBHBIE), KOTOpbIe o0bOecreynBaroT (OpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIIbHOCTH.
MertanpeaMmeTHble pe3ylbTaThl OCBOCHHS 00pa30BaTENbHON MPOTPaMMbl MO XUMHH OTPAKAIOT
OBJIAJICHHE YHUBEPCATIbHBIMU NIO3HABATEIbHBIMU ACUCTBUSAMHU, B TOM YHUCIIE:

ba3oBbIMU TOrMYECKUMHU JEHCTBUAMU

1) ymMeHHeM MCHOIb30BaTh MPUEMBI IOTHYECKOTO MBIIIUICHUS P OCBOSHUU 3HAHUN: PACKPBIBATH
CMBICT XUMHYECKHX TMOHSATHUN (BBIIEISATH UX XapakTepHble MPH3HAKH, YCTaHABIUBATH
B3aMMOCBS3b C JAPYTUMHU TOHSTHUSMH), HUCIOJH30BaTh MOHATUS A1 OOBSCHEHUS OTIEIbHBIX
(akTOB U SBIEHUI; BEIOUPATh OCHOBAHMS M KPUTEPHUH AJIsl KIACCU(PUKAIIMN XUMHUYECKUX BEIIECTB
U XUMUYECKUX pEaKIHi; yCTaHABIMBATh MPUYMHHO-CIEJICTBEHHBIC CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYyXICHHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH);
JIENaTh BBIBOJBI M 3aKJIFOUEHNUS,

2) yMeHHMEeM TMPUMEHSATh B TMpOIECCe IMMO3HAHHWS CHMBOJMYECKHE (3HAKOBBIE) MOJIENH,
UCIOJIb3yeMble B XUMHUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJETHHBIC
MPEJICTaBICHUS] —XUMHYECKUN 3HAK (CHMBOJI JJIEMEHTAa), XUMH4YecKas ¢opMmysia U ypaBHEHHE
XUMHYECKON pEakIuu — TMpH pelIeHHH Y4eOHO-TIO3HABATENbHBIX 3a7ad; C Y4E€TOM JTHX



MO/ICJIBHBIX MPEICTABICHUH BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH W3y4aeMbIX
00BEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHii;

ba3oBbIMU HCCIeI0BATENECKUME JEHCTBUSIMHU

3) yMEHHEM HCHOJIB30BATh IMOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMS, a TAKKE
B KayeCcTBE OCHOBBI JJIs1 (POPMUPOBAHMS TUIOTE3BI M0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

4) mnpuoOpeTeHHe ONbITA MO IUIAHKPOBAHWIO, OPTaHM3ALMU W MPOBEACHUIO YUCHHUECKUX
SKCIEPUMEHTOB: YMEHHE Ha0JI0/1aTh 32 XOJIOM IPOLECCa, CaMOCTOSATEIBHO MPOrHO3UPOBATh €r0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHUS M BBIBOJBI IO pe3ylIbTaTaM IPOBEIEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIATh OTUET O IIPOJIeIaHHOM padoTe;

Pabotoii ¢ uapopmarmeit

5) ymeHHeM BBIOMpPATh, AaHATM3UPOBATH M WHTEPIPETHPOBATh WHPOPMAIHIO PA3IIMYHBIX BUIOB U
(dbopM TpeacTaBICHUS, TOIY4aeMYI0 M3 pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJSpHAs JIUTEpaTypa
XAMHUYECKOTO COZEp KaHus, CIIPaBOYHbIE TOCcoOus, pecypcsl HTEepHETa);

6) yMeHueM NPUMEHATh pa3IU4Hble METOJIbl U 3alpOoChl MPU MOUCKE M 0TOOpe MHPOpMAUHU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JUISI BBITTOJHEHHS y4eOHBIX W TIO3HABATEIBHBIX 3a1a4
OTIPENIENIEHHOTO THTA; IMPHOOpPETEHHE OIBITa B OONACTH HCIOJIB30BAaHUS WH(MOPMAIIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTHA, OBJAJIEHHE KYJIbTYPOH aKTHBHOTO HWCIIOJB30BAaHUS PA3IMIHBIX
MTOMCKOBBIX CHCTEM;

7) yMeHueM WHCHOJb30BaTh M aHAIM3HPOBATh B IIpolecce Y4eOHOW U HCCIeI0BaTeIbCKON
JESTeTbHOCTH WH(POPMAIIIO O BIMSHAW MPOMBIIUIEHHOCTH, CEIBCKOTO XO35CTBAa M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEBI;

YHUBEpCATLHBIMI KOMMYHHKATHBHBIMH JICHCTBUSMH

8) ymeHueM 3amaBaTh BOIIPOCH (B XOJI€ AUAJIOTa W/WIIM JTUCKYCCUH) TIO CYIIECTBY 00CYXIaeMoi
TeMbI, (POPMYIHPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOIHEHUS ITPEATI0KEHHOM 3a/1auH;
9) nmpuoOpeTeHre OmbITa MPE3EHTAMKU PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO SKCIEPUMEHTa
(JtabopaTopHOTO OMBITA, JJAOOPATOPHOU PAOOTHI TIO MCCIICIOBAHMIO CBOWCTB BEIIECTB, YYCOHOTO
MPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEIIBHON U UCCIIEA0BATEIbCKOM
NEeSITeIbHOCTH TMPH PEIIeHWH BO3HUKAIOUIUMX MpoOJieM Ha OCHOBE yuéra OOHIMX HHTEPECOB U
COTrJIacoOBaHUs MO3UIMH (00CYXKIeHHsI, 00MEH MHEHUSMH, «MO3TOBBIE IITYPMbI» U JIp.);
YHuBepcanbHBIMU PETYISATUBHBIMU JIEHCTBUSIMU

11) yMeHHeM caMOCTOSITENIbHO OIpPEAesaTh LEMU AeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBaTh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JIESTEIBHOCTh, BHIOHMPATH
Haubosee 3pheKTUBHBIE CIOCOOBI pellieHns] yueOHbIX U MM03HABATEIbHBIX 337a4, KOPPEKTUPOBATh
MPEIOKEHHBIM ATOPUTM JCHCTBUI MpPHU BBHIMOJIHEHUU 33JaHUNA C Y4ETOM IMOJIy4EHUS HOBBIX
3HaHM 00 N3yuyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUIX;

12) ymMeHHEeM HCTIONb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, Ipe/ylaraeMble B YCIOBHH 3a/1aHUH.
JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS MPOTrpaMMbl CPEeIHETro oOIIero 00pa3oBaHus JOCTUTAIOTCS B
XoJie 00y4eHUss XMMUU B €IUHCTBE y4eOHOM M BOCHUTATENbHOU AesTtenbHOCTH OpraHu3anuu B
COOTBETCTBUU C TPATUIMOHHBIMH POCCUICKUMH COLIMOKYIBTYPHBIMHU U AYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMM, NPUHATHIMH B OOLIECTBE MpaBUJIaMU W HOPMaMHU TOBEICHHUS, M CIOCOOCTBYIOT
mporeccaM CaMOIO3HAHMs, CaMOpa3BUTHS U COLMalIM3aluMu oOyyaromuxcsa. JIMYHOCTHBIE
pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOMUYHCIIE B YACTH:

ITaTpnoTHYecKoro BOCHUTAHUA

1) LIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY
Haclle/Il0, TIOHMMaHMsA 3HAYEHUs XUMHUYECKOM Haykd B JKM3HM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJIaJIeTh JOCTOBEPHON MH(pOpManueil 0 MepefoBbIX JOCTHKEHUSAX M OTKPBITUSAX
MHUPOBOM M OTEUECTBEHHOM XHUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 YCTpOMCTBe
MUpa U 001eCTBa;

I'paxaaHcKoro BOCIMTaHUs



2) mpeacTaBICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEKIUYHOCTHBIX OTHOIICHWHA B
KOJUIEKTUBE, TOTOBHOCTM K pPa3HOOOpPa3HON COBMECTHOW JEATEIbHOCTH TMPHU BBINOJHEHUHU
yueOHBIX, IIO3HABATEIBHBIX 33134, BBHIMOJHCHUW XHMHYECKUX OSKCIIEPUMEHTOB, CO3JaHHUH
y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHUWIO M B3aWMOIIOMOIIM B MPOIECCE ITOM
y4eOHOM eATEIIbHOCTH; TOTOBHOCTH OIEHMBATh CBOE MOBEACHUE U TIOCTYIKU CBOMX TOBAPHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;
[leHHOCTH HAYYHOTO NMO3HAHUS

3) MHPOBO33PEHUECKHUX MPEACTABICHUIN O BEIIECTBE U XUMHYECKOW PEAKIIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKA U COCTABJISIONIUX OCHOBY /Ui NMOHMMAHUS CYIIHOCTH
HAyYHOUW KapTUHBI MHUpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS IPHPOJIBI,
B3aMMOCBSI3SIX 4YEJIOBEKAa C TMPUPOJHON Cpeloi, O POJM XUMHUU B TO3HAHUU OITUX
3aKOHOMEPHOCTEH;

4) TmoO3HaABaTECILHBIX MOTHBOB, HAIPABJIICHHBIX HA TOJYYCHHWE HOBBIX 3HAHWW 110 XUMUH,
HEOOXOUMBIX ISl 00BSICHEHUS HAOIIOAaeMBbIX TIPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTenpHOM M HMH(OPMALMOHHON KYyJIbTYPhl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIHLHOM
paboTel ¢ YYEOHBIMH TEKCTaMH, CIPABOYHON JHTEPATypOd, IOCTYITHBIMH TEXHUYCCKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

6) umHTepeca K OOy4YEHHIO U TIO3HAHWIO, JIFOOO03HATEITHHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
camM000pa30BaHHUIO, UCCIIEIOBATEIBCKON NEATENILHOCTH, K 0CO3HAHHOMY BBIOOpPY HalpaBlIE€HHOCTU
Y YPOBHS OOyYCHHS B JTaIbHEHIIIEM;

dopMUpPOBaHUS KYJIbTYPHI 37I0POBbS

7) oco3HaHUs IEHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha
3I0POBBIM  00pa3 IKW3HW, OCO3HAHHWS TIOCIEJACTBUI ¥ HENPHUATHS BPEAHBIX IPUBBIUCK
(yrmoTpeOsieHrusT aJIKOoToJis, HAPKOTUKOB, KypeHHs), HEOOXOTUMOCTH COOJIOJIEHUS TIPaBHII
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMHYECKIMH BEIIECTBAMU B OBITY U peaibHOM KU3HU;
TpynoBoro BocnuTaHus

8) KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, Y4€OHO-HCCIIE0BATEIHCKOMH,
TBOPUYECKOM U IPYTruX BUAAX JAESATENbHOCTH; MHTEpeca K MPaKTUYECKOMY U3YUYEeHHUIO npodeccuii u
Tpyda pa3InyHOrO Poja, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS MPEeIMETHBIX 3HAaHUN MO XHUMUH,
OCO3HAHHOTO BBIOOpAa WMHIUBUAYAIbHOW TPAGKTOPUU MPOJODKEHUS OOpa3oBaHHs € Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUH, O0ILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
IKO0JOrH4€CKOro BOCIIUTAHUSA

9) sKoJOrMYecKH I1es1IecO00pPa3HOr0 OTHOIIEHUS K MPHUPOJAE KaK MCTOUYHMUKY XU3HU Ha 3emie,
OCHOBE €€ CYILeCTBOBaHHUS, MOHMMaHUS IIEHHOCTH 3J0pPOBOr0 M Oe3zomacHOro oOpasza >KHM3HH,
OTBETCTBEHHOTO OTHOUIECHUS K COOCTBEHHOMY (HU3UYECKOMY U TICHUXHYECKOMY 3/I0POBBIO,
OCO3HAHUS LIEHHOCTH COOJIIO/IEHUS MTpaBuil 0€3011acHOTO MOBEICHUS MPH paboTe ¢ BELIECTBAMH, a
TaK)Ke B CUTYAIUSAX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

10) cnocoOGHOCTH MPUMEHATH 3HAHMSI, MMOJTy4aeMble MPH U3yYEeHUH XUMUHU, JUIS PELICHHs 3ajad,
CBSI3aHHBIX C OKpY)KaroIllel MPUPOJHON Cpefoid, MOBBIIICHHUS YPOBHS SKOJIOTHMUECKON KYIbTYPHI,
OCO3HAHUS TI00aJBHOTO XapaKTepa SKOJIOTHYEeCKUX MPOoOJeM U MyTel X pelieHus MOCPeACTBOM
METO/I0B XUMUU;

11) DSKOJOrMYECKOT0 MBIIIJICHHS, YMEHHs PYKOBOACTBOBAThCSA KM B MO3HABaTENbHOM,
KOMMYHHKATHBHOM U COLIMANTBHON MTPAKTHKE.

MeTtanpeaMeTHble pe3yJabTaThl

B coctaBe MerampeIMeTHBIX pe3yNbTAaTOB BBIICISIOT 3HAUYUMble Uil (POPMHPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIUM, THMOTE3a, (PakT, CUCTeMa,
MPOLIECC, SKCIEPUMEHT M Jp.), KOTOPHIE HCIONb3YIOTCI B E€CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUHN M3 STUX MPEeaMETOB (POPMHUPOBATH MPEACTABICHHE O
[[EJTOCTHOM HAyYHOW KapTHHE MUpa, U YHHBEpcalbHbIe Yy4eOHBbIC AeWcTBHs (IMO3HABATENBHEIE,
KOMMYHHKATHBHBIC, PETYISATUBHBIE), KOTOpbIe 00OecrnedynBaroT (OpMHpPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHHUIO YU€OHOU IS TEIHHOCTH.



MetanpeaMeTHbIE Pe3ybTaThl OCBOCHHUS 00pA30BaTEIBHON MPOTPAMMBI N0 XUMHH OTPXKAOT
OBJIJICHUE YHUBEPCATbHBIMU NTO3HABATEIbHBIMU ACUCTBUSMHU, B TOM YHUCIIEC:

ba3oBpIMH JTOTHYECKUMH ASHCTBUSIMH

1) yMeHHEeM HUCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHHUH 3HAHHM: PacKphIBaTh
CMBICJI XUMHUYECKUX TMOHATHM (BBIACNIATh WX XapakTEpHbIE MPU3HAKH, YCTaHABJIUBATH
B3aUMOCBSI3b C JIPYTUMHU TOHATHUSMH), MCIOJb30BATh TMOHATHUS I OOBSICHEHUS OTACIbHBIX
(akTOB U SBIICHUH; BEIOUPATh OCHOBAHMSI I KPUTEPHH JIJIS KJIACCH(PUKAINYA XUMHYCCKUX BEIICCTB
U XUMUYECKUX PEAKIHi, yCTaHABIMBATH MPUYMHHO-CIICCTBEHHBIC CBS3U MEXIy OOBEKTAMU
M3Y4YEHUS; CTPOUTH JIOTHYECKUE PACCYXICHUsI (MHIYKTUBHBIC, ICAYKTHBHBIC, IO aHAJIOTHH);
JICTIaTh BBIBOJIbI M 3aKIIFOUCHHS;

2) yMEHHEM TMPUMEHSITH B TMPOIECCE TO3HAHUS CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
WCIIOJIb3yeMble B XHMHUH, MPeoOpa3oBhIBaTh IMUPOKO MPUMEHSEMbIE B XHMHH MOJICIbHBIE
MPEACTABICHUS] —XUMHYECKUN 3HAK (CHMBOJI JIEMEHTAa), XUMUUYecKass (opMmyrna U ypaBHEHHE
XUMUYECKOW peakIuu — TMPU pelIeHUH YueOHO-TO3HABATENbHBIX 3a/lad; € YYETOM OTUX
MO/IETBHBIX MPEJICTABIICHUN BBISBIIATD U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX
00BEKTOB — XUMHYECKHX BEIIECTB M XUMUUYECKUX PEaKIIUiA;

BbazoBbIMH HCCIIETOBATENLCKUMH ACHCTBUSIMU

3) yMEHHEM HCTOJB30BaTh MOCTABJICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKe
B Ka4eCTBE OCHOBBI JIsl (POPMHUPOBAHHUS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUM;

4) mnpuobOpereHrWe OMbITAa TO IJIAHUPOBAHHWIO, OPraHW3allMM W TIPOBEICHUIO YYCHHUECKUX
AKCIIEPUMEHTOB: YMEHHE HAOJI0/IaTh 32 XOJ0M IPOIIEcca, CaMOCTOSITEIPHO MPOTHO3UPOBAThH €ro
pe3ynbTaT, (GOopMyIHUpOBaTh OOOOIICHHWS W BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO OIIBITA,
WCCe0BaHUs, COCTABIISITH OTYET O MPOJICTaHHOM padoTe;

PaboToit ¢ uapopmanmeit

5) yMeHueM BBIOMpPATh, AHAIM3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIMIO PA3THUYHBIX BUIOB U
dhopM TpeacTaBIICHHS, TOJy4aeMyl0 M3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJSIpHAsl JUTEpaTypa
XUMHUYECKOTO COJCpIKaHUs, CIIpaBOYHbBIC MTocoOus, pecypcsl UHTepHEeTa);

6) yMEHHEM NPHUMEHATH Pa3IMYHbIE METOJBI W 3alPOCHl MPU MOKWCKE M 0TOOpe MHPOPMAIMHU U
COOTBETCTBYIOIIMX JAHHBIX, HCOOXOIUMBIX JIJI BBITIOJTHCHHUS YYCOHBIX M IMO3HABATEIBHBIX 3a]a4
ONpPENeAEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OO0JACTH HCIOJIB30BAaHUA HHGOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJIOTHUM, OBJIAJICHUE KYJIbTYpPOU aKTUBHOTO HWCIIOJB30BAaHUS PA3TMUHBIX
IIOMCKOBBIX CHCTEM;

7) yMeHHEM HCIIOJb30BaTh M aHAIM3UPOBATh B MpoIllecce YYEOHOM M HCCIeAOBATEIBCKOM
NESATETPHOCTH MH(GOPMAIIMIO O BIMSHUU TMPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAroIIel IPUPOTHOM Cpebl;

YHuBepcanbHBIMU KOMMYHUKATUBHBIMU JI€UCTBUSIMU

8) yMeHueM 3aaBaTh BOMPOCH! (B X0J€ JUANIOTa W/WUIN JIUCKYCCHH) IO CYIIECTBY OOCYKIAaeMon
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHSI OTHOCUTEIHHO BBITIOJHEHHUS IIPEATI0KEHHOM 3a/1a4H;
9) mpuoOpeTeHre OmbITAa MPE3EHTAIMH PE3YJIbTATOB BBIMIOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(J1abopaTOpHOTO OIBITA, TA00OPATOPHON PabOTHI MO KCCIETOBAHUIO CBOWMCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMU MO3HABATENBHOM U HCCIEA0BATEIbCKOM
JEeSITENFHOCTH TPH PEIIeHWH BO3HUKAIOUIUX MpOoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U
COTJIaCOBaHUS MO3UIHNH (00CYXKIeHHsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI» U JP.);
VYHuUBepCanbHBIMU PETYIATUBHBIMU ACHCTBUAMHU

11) yMeHHeM caMOCTOSITENFHO OIpPEAesaTh e NeATETbHOCTH, TUIAHUPOBATh, OCYIIECTBIAT,
KOHTPOJHUPOBaTh U TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JIESATEIBHOCTh, BHIOUPATH
HauOomnee YPpGEeKTUBHBIE CIIOCOOBI PeIIeHUs YUeOHBIX U MO3HABATEIBHBIX 3a7a4, KOPPEKTHPOBATH
MPEAJIOKEHHBIN aNrOpUTM JEUCTBUI NMPU BBHINOJHEHUU 33JaHUN C Y4ETOM MOJIYYEHHS] HOBBIX
3HaHMI 00 N3yuyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKITUSIX;

12) ymeHueM UCTIOIB30BaTh M aHATH3UPOBATH KOHTEKCTHI, Mpe/iaraeMble B YCIOBUU 3aJaHHIA.



1.3. IIpenMeTHbIe pe3y/bTaThI

B obnactu mpeaMeTHBIX pe3yabTaTOB 00pa30oBaTEbHOE YUpEKIEHHE oO0Iero obOpa3oBaHUs

MPEIOCTABIISIET YUEHUKY BO3MOYKHOCTh HAa CTYIEHHU CpenHero (MoiaHOoro) odmiero oOpa3oBaHUS
npu
W3YYCHUH XUMHUH HAYYUTHCS:
A) Ha yriyOJIeHHOM YpOBHE:
1) naBath onpeaeneHust U3y4EeHHBIX MOHITHIA;
2) ONUCHIBATh JIEMOHCTPAIIMOHHBIC U CAMOCTOSTEIIEHO MIPOBEICHHBIC IKCIIEPUMEHTHI, HCIIOJIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PyCCKH, pOJHON) SI3BIK U S3bIK XUMUH;
3) OOBSCHATH CTPOCHHE W CBOWCTBA HM3YYCHHBIX KJIACCOB HEOPTraHUYECKHX W OPTaHHYECKUX
COCITMHEHUH
4) xnaccuuIUPOBATh U3YYCHHBIC OOBEKTHI U SIBJICHHUS;
5) HaOMOIaTh IEMOHCTPUPYEMBIC U CAMOCTOSITEIIEHO MPOBOIUMBIC OTIBITHI, XHMHUECKUAE PEAKITHH,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;
6) wucclenoBaTh CBOWCTBA HEOPTaHWYECKUX W OPraHWYECKHX BEIISCTB, OMNPEICNATh HUX
MIPUHAICKHOCTh K OCHOBHBIM KJIaCCaM COCMHCHUI;
7) 060011aTh 3HaHUS U JIe1aTh 0OOCHOBAaHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSX U3MEHEHHUS CBOMCTB
BEIIIECTB;
8) CTpyKTYypHpOBaTh y4eOHYI0 HH(POPMALINIO;
9) wHTEepHpeTHpPOBaTh WH(OPMAIHIO, TOJYYCHHYIO W3 JIPYIrUX HWCTOYHHUKOB, OIICHUBATH €€
HAyYHYIO JIOCTOBEPHOCTb;
10) O0OBACHATP 3aKOHOMEPHOCTH NPOTEKAaHUS XMMHMUYECKHX pPEaKIHil, MpOrHO3UPOBAThH
BO3MOXHOCTh WX TIPOTCKaHWS Ha OCHOBE 3HAHWK O CTPOSCHWUW BEIIECTBA M 3aKOHOB
TEPMOIMHAMUKH;
11) 0OBSICHATH CTpOCHHE aTOMOB MeMeHTOB [—IV mepuona ¢ ucronbp30BaHUEM SJICKTPOHHBIX
KOH(UTYpaIHii aTOMOB;
12) MonenupoBaTh CTPOCHHUE MPOCTEHIINX MOJEKYJ HEOPraHMYECKUX U OPraHUYEeCKHUX BEIIEeCTB,
KpPHUCTAILJIOB;
13) npoBOAUTE pacyeThl IO XUMHUYECKUM (POPMYIIaM U YpPaBHEHUSIM;
14) xapakTepu30BaTh U3y4YE€HHBIE TEOPUU;
15) camocrosiTensHO M00BIBaTH HOBOE ISl ceOs XMMHUYECKOE 3HAHME, WCIOJIB3YS IUIA 3TOTO
JOCTYIHbIE UCTOYHUKUA HH(OPMALUU; B IIEHHOCTHO-OPHEHTALMOHHON c(epe: MpOrHO3UpOBaThH,
aHAJIM3UpPOBaTh M  OLIGHWBATh IMOCIEACTBHS JJs  OKpYXKamiied cpenbl ObITOBOH U
MIPOM3BOJICTBEHHON JEsTEIbHOCTH YEJIOBEKa, CBA3aHHOI C epepaboTKOM BEIIeCTB;

16) camocCTOSTENBHO IJIAHUPOBATH M MPOBOJUTH XUMUYECKUI SKCIIEPUMEHT, COOIII01as MpaBuiia
0e30macHoO# paboThI ¢ BellecTBaMH U J1a00PaTOPHBIM 000PYI0BaHUEM;

17) oxa3bIBaTh MEPBYIO MOMOIIbL MPH OTPABJICHUAX, OXKOTaX M JAPYrUX TpPaBMax, CBA3AHHBIX C
BEIIECTBAMU U TJaOOPATOPHBIM 000PYJIOBaHHEM.

2. Conep:xkaHue pa3jejioB U TeM yueOHoro kypca 10 kiaacc (3 u B Heaenio, Bcero 102 u, u3
HUX 3 Y4—pe3epBHOE BpeMsl)

Tema 1. IloBTopenue u yrayoaeHue 3Hanmii (184)

ATOMHO-MOJIEKYJISIpHOE yueHue. BellectBa MONEKYISPHOTO M HEMOJEKYISIPHOIO CTPOCHHUS.
KauecTBeHHBII ¥ KOJMYECTBEHHBIM COCTaB BemiecTBa. MoJisipHasi W OTHOCUTEJbHAs
MOJIEKYJIIpHasl Macchl BellecTBa. MosibHas JOJIsl 1 MaccoBasi J0JIs AJIEMEHTA B BELIECTBE.
Crpoenue atoma. ATomHast opOouTains. [IpaBuna 3anoHeHNs 2IEKTPOHAMH aTOMHBIX OpOUTANIEH.
Banentnsie anektponsl. Ilepuoanueckuii 3akoH. PopMyaMpoBKa 3aKOHA B CBETE€ COBPEMEHHBIX
MPEACTABICHUN O CTPOEHUM aToMa. V3MeHeHue CBOWCTB 3JEMEHTOB M HUX COCIUHEHUU B
Mepuoaax u rpymmax.

XuMu4ecKasi CBA3b. JEKTPOOTPHUIATENBHOCTh. Buapl xumuueckoi cBsi3u. HoHHas CBs3b.
KoBanenTtHas HemossipHas U nossipHas cBs3b. OOMEHHBIN U TOHOPHO-AKIENITOPHBIN MEXaHU3M
00pa3oBaHUsl KOBAJICHTHOW MOJISIPHOW CBsi3U. ['eomeTpusi Mojekynabl. MeTannudeckas CBS3b.
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BonoponHas cBA3b. ArperaTHble COCTOSIHUSI BEIIECTBA. THUIBl KPUCTAUIMYECKUX PEIIETOK:
aTOMHas1, MOJIEKYJIIpHasi, HOHHAs, METAJUINYECKAs.

Pacuets! mo ¢gopmynam u ypaBHeHUsIM peakuuil. ['a3oBbie 3akoHbl. YpaBHeHue Kiaiinepona—
MenneneeBa. 3akoH ABoraiapo. 3akoH OOBEMHBIX OTHOIICHHH. OTHOCUTENbHAS TUIOTHOCTH
ra3os.

Knaccupukanuss XMMHYECKHX peakIUil MO pa3iuYHbIM NpU3HAKaM CpaBHEHHA. l3MmeHeHHe
CTEINIEHU OKHCIIECHUS DJIEMEHTOB B CO€IUHEHUSX. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
Oxwucnenne u BoccraHoBiieHre. OKUCIUTENN M BOCCTAHOBUTEIH. MeTO1 3IEKTPOHHOTO OaaHca.
[lepmaHranaT Kanusi Kak OKHUCIIUTENb.

Baxwueiimme KiIacchl HEOPraHMYECKHX BEIIECTB. ['e€HEeTHYecKas CBSI3b MEXKIY KlaccaMu
HEOPraHWYECKUX coeAnHeHM. Peakiiun nonnoro oomena. ['maponus. pH cpensr.

PactBopbl. CnocoObl BbIpaX€HHs] KOJIMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas J0Jis
(mpolieHTHAsE KOHLEHTpauus), MoJigspHas KoHueHTpauus. Komounnele pacTtBopbl. OddekT
Tunnansa. Koarymsuus. Cunepesuc. KommekcHsle coequHeHus. CocTaB KOMIIEKCHOTO HOHA:
KOMILJIEKcooOpa3zoBarenb, Juranapl. KoopanHannonHoe uucio. HoMeHKiaTypa KOMITJIEKCHBIX
COCIMHEHU .

JdemoHcTpaumnu.

1. OGpa31bl BEUIECTB MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI.

2. Bosrouka nona.

3. OnpeneneHue KUCIOTHOCTH CPEAbI IPU MOMOIIN MHANKATOPOB.

4. Ododexr Tunnans.

5. O6pazoBaHnEe KOMIUIEKCHBIX COEIMHEHUI MEePeXOHbIX METAIOB.

JlaGopaTopHble ONBITHI.

1. Peaknuu noHHoro ooMeHa.

2. CBoiiCTBa KOJUIOUIHBIX PACTBOPOB.

3. 'maponus conen.

4. IlonyyeHre 1 CBOMCTBA KOMIUIEKCHBIX COEMHEHUN.

IIpakTuyeckas padora Ne 1. BoinogHeHHE SKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «PeakimoHHast
CIOCOOHOCTH BEIIECTB B PACTBOPAaX».

KonTpoabsHast padora Nel no reme «OCHOBBI XUMHUN.

Tema 2. OcHOBHBIE MOHSITHSI OPrannyeckoii xumum (1349)

[Ipenmer opranuuyeckoit xumuu. (OcoOEHHOCTH OpPraHMYECKUX  BEIIECTB. 3HAUYCHUE
oprannueckoi xumuu. [IpuarHbBl MHOr000Opa3usi OpraHMYeCKUX BEIIECTB. YTIEPOIHbIN CKEJIET,
€ro TUIBI: LUKIWYECKUE, auukindeckue. KapOorukinueckue U reTepolrKInYecKiue CKENIeThl.
Buner cBsizeit B MoJieKylax OpPraHMYECKHUX BEIIECTB: OJUHApHBIC, JIBOWHBIEC, TPOWHBIE.
W3menenue >Heprum CBS3e MexAy aroMaMH yriepoia MpH YBEIWYEHHH KPATHOCTU CBSI3U.
Hacplimennpie 1 HeHACHIIIEHHBIE COSAMHEHHUS.

DNEeKTPOHHOE CTPOEHHE U XMMHYECKHE CBSI3M aTtoma yriepona. ['ubpuausanus opOutanel, ee
TUIIBI 71 OPTaHMYECKUX coeuHeHwmit: Sp°, sp?, sp. OOpasoBaHue G- M M-CBA3EH B MOJEKYy/ax
OpPraHUYECKUX COCAMHECHUN.

OcHOBHbBIE TIOJIOKEHUSI CTPYKTYPHOW TEOPUM OPraHUYECKUX COCAMHEHUN. XHUMHYECKOe
crpoenue. CtpykrypHas ¢opmyna. CTpykTypHas M HpoCTpaHCTBEeHHas usomepus. M3omepus
yriaepogHoro — ckenera.  M3omepus  mosnoxkeHus.  MexkinaccoBas — M3oMepus.  Buasl
IIPOCTPAHCTBEHHON M3oMepuu. Onrudeckas n3oMepus. ONTHUECKHE aHTUIIOABI. XHUPAIbHOCTb.
XupanbHble U aXUPATbHbIE MOJIEKYJIBI.

I'eomerpuueckas usomepus (yuc-, mpanc-uzomepusi). 'omonorus. I'omonoru. 'omonornyeckas
pasHoCTh. ['oMosIOornueckue psasl.

Onexrponnsle 3¢ dexTel. CrnocoObl 3amuceil peakiuii B opraHuueckod xumuu. Cxema u
ypaBHeHHE. YCIOBHs MpoBeJeHus peakuuid. Kiaccudukanus peakiuii opraHMyeckix BeIlecTB
10 CTPYKTYPHOMY IIPU3HAKY: 3aMEILIEHUE, IPUCOCIUHEHNE, OTIIEIIEHNE. MEeXaHU3MBbl pEaKLIUM.
CrnocoObl  paspeiBa  CBA3M  yriepon-yriepoa. CBoOojgHble paguKalibl, HYKICOQUIBI U
ANIEKTPO(UITBI.



Knaccudukanuss opraHMYecKHX BemIeCTB M peakiuii. OCHOBHBIC KIACCHI OPraHUYECKHX
coenuHeHnil. Kmaccudukanusi OpraHMYecKUX COCOUHEHHA MO0 (DYHKIIMOHAIBHBIM TPYIIIIaM.
DIEeKTPOHHOE CTPOCHUE OPraHWYECKUX BelecTB. B3auMmHOE BiMSHUE aTOMOB U TPYIIN aTOMOB.
WupyktuBHBIE U Me3oMmepHbId 3ddektol. I[lpencraBnenne o pesonance. Homenkiarypa
OpraHMYEeCKUX BellecTB. MexayHapoaHas (cucTeMaThdeckas) HOMEHKJIATypa OPraHMYeCcKHX
BEILIECTB, €€ MpPHUHLMUIBI. PalnuoHanbHas HoMeHKIaTypa. OKHCIEHME M BOCCTAHOBJICHHE B
OPraHU4eCKO XUMHUH.

JemoncTpanuu. 1. Moaenu opraHuyecKux MOJIEKYII.

Tema 3. YrueBogopoasl (25 1)

A 1k a H b1. CTpoeHHE MOJEKy/IbI MeTaHa. [loHsTre 0 kKoHpopmammsx. O0Ias XapakKTepUCTHKA
Kjacca, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA (TOpeHHMe, KaTaJMTHYECKOE OKHUCIICHHE,
raJOTeHUPOBAHUE, HUTPOBAHMUE, KPEKUHT, MHPOJH3). MeEXaHWU3M pEakIuu XJIOPUPOBAHUS
MeTaHa. Ankanel B npupojae. CHHTETHYECKHE CIOCOOBI TOJNyYeHUs allkaHOB. MeTobl
MOJTYYCHUST JIKAHOB M3 AJIKWJITAIOTeHUIOB (peakiusi Bropia), nekapOOKCUIIMPOBAHUEM COJIeH
KapOOHOBBIX KHCJIOT W AJIEKTPOJIM30M PAacTBOPOB cOJIe KapOOHOBBIX KUCIOT. lIpuMeHnenue
AJIKaHOB.

Il u ko0 ankaH bl O0mmas xapakTepucTuka Kiacca, Gpu3nyeckue cBoicTBa. Buapl nzomepun.
HamnpsbkenHble W HEHaANpsOKEHHBIC IHKIBL. XMMHUYECKHE CBOMCTBA IUKIONpOINaHa (TOpeHue,
TUAPUPOBAHUE, TPHUCOECIUHEHUE TaJloT€HOB, TaJlOT€HOBOJIOPOJOB, BOJBI) M IUKJIOTEKCaHa
(ropenue, xjopupoBaHHE, HHUTpoBaHue). [lomydeHrWe WMKIOAIKAaHOB U3 aJKaHOB U
JIUTaJIOT€HAIKaHOB.

A 1 x e H bl. O0mas xapakrepuctuka kiacca. CTpoeHHe MoJIeKylbl 3THieHa. dusnueckue
CBOWCTBAa aJIKEHOB. ['eoMerpuyeckas H30MEpHUs AJIKEHOB. XMMHWYECKHE CBOMCTBA AJIKEHOB.
Peakuuu mnpucoemuHeHHss TO KpaTHOW CBSI3M — THAPUPOBaHUE, TaJOTeHHUpPOBAHUE,
ruporajoreHrupoBanue, ruapatanus. [lpaBuno MapkoBHUKOBAa U €ro OOBSCHEHUE C TOYKHU
3peHHsI AIIEKTPOHHON TeopuH. B3ammonelcTBue alkeHOB ¢ OPOMOM M XJIOPOM B ra3oBoi (ase
win Ha cBery. OKucJIeHHe alKeHOB (TOpeHue, OKUCIIEHNE KUCIOPOAOM B MPUCYTCTBUHU XJIOPHUAA
najiafusi, TOJa JIeHCTBUEM cepebpa, OKHCJICHHE TOpSYUM MOAKHCIEHHBIM pacTBOPOM
nepMaHraHaTa Kaius, okucieHue no Baruepy). Ilomumepuszanus. I[lonydeHue ankeHOB wu3
QJIKAHOB, aJKWITaJOre€HUJIOB U TUTajoreHankaHoB. [IpuMeHenre sTuiieHa 1 nponusieHa.

A nx ague H b. Kinaccupuxanuss IuUEHOBBIX YIriieBoJ0poAoB. ComnpsikKeHHbIE TUEHBI.
®u3znueckue M XUMHUYECKHE CBOWCTBA JMBHHWIA M u3ompeHa. 1,2- u 1,4-mpucoenvHeHue.
[Momumepu3zanus. Kayayku. Bynkanuzanus kayaykoB. Pesuna u 26ouut. Cunte3 OyTaaueHa u3
OyTaHa W TaHOJIA.

A n x u H b. OOmas xapaktepuctuka. CTpoeHue MOJEKyjbl areruiieHa. Duznyeckue u
XMMHUYECKHUE CBOMCTBA AlIKWMHOB. Peakiuu NpUCOEIMHEHHs TallOr€HOB, TaloT€HOBOJIOPOJIOB,
Boabl. ['mapupoBanme. Tpumepusanus u AuUMepHU3alus aneTwieHa. KuciaoTHele CBOMCTBa
QJIKMHOB C KOHLEBOW TpPOMHON CBsA3bt0. Auertunuibl. OKHCIEHUE aIKMHOB pPacTBOPOM
nepmanranata kanus. llpumenenuwe anetwieHa. KapOuaHblii MeToa NONy4deHHs alleTUIICHA.
[Muponu3z metana. CHHTE3 aJTKWHOB AJIKUJIMPOBAHUEM AlleTUIIUIOB.

A p e H bl [lonsatue 06 apomaruyHoctu. [IpaBuno Xrokkens. beH3on — cTpoeHne MOJeKyIbl,
¢buznueckue cpoiictBa. ['oMmonornueckuit psan O6enzona. M3oMmepus qu3zaMelieHHbIX OCH300B Ha
npuMepe KCuiojoB. Peaknuu 3amenienust B O€H30JIbHOM sifipe (TaJoreHupoBaHUE, HUTPOBAHUE,
ankunvpoBanue). Peakuuu npucoenvHeHuss K OeH301y (THAPUPOBAHME, XJIOPHUPOBAHUE Ha
cBeTy). OCOOCHHOCTH XUMUH alKuI0eH30510B. [IpaBuia opueHTaluy 3aMecTUTENel B peakiusiax
3ameneHusi. bpomupoBanue W HUTpoBaHHE Toiyosa. OKHCIEHHE aTKUIOEH30JI0B PacTBOPOM
NepMaHraHaTa Kkanus. ['anoreHupoBaHue ankuIOeH3070B B O0KOBYIO 11enb. Peakius Brop-
na—®uTTUra Kak MeTOJ] CHHTe3a ankuiaOeH300B. CTHUpPON Kak MNpUMEpP HEMpeIeTbHOTO
apoOMaTH4ECKOTO COEIMHEHHUS.

[IpUpOITHBIEUCTOUYHUKHUYTIEBOAODPO 0 B. [Ipupoausiii u monyTHbIN HePTIHBIE
ra3bl, UX COCTaB, UCMONb30BaHue. HedTh Kak cMech yriaeBoaopoaoB. [lepBuuHas u BTOpUYHAS
nepepabotka HedTH. Pudopmunr. KameHHbIH yrous.



'enHeTHuuecKkasscCBA3bMEXKAYPA3IHUUYHBIMUKIACCAMUYTJIEBOAOPOAO
B. KauecTBeHHbIE peakiMy Ha HENPEAEIIbHBIE YTIEBOAOPOIbI.
'anoreHonpouM3BOAHBIEYTJI€EBOJOpOJ0 B. Peakuuu 3aMelieHus rajoreHa Ha
TUAPOKCHII, HUTPOTPYIIY, IMaHoTrpynmny. J[leficTBMe Ha TaJOreHNpOM3BOJHBIE BOJHOTO U
CIIUPTOBOTO pacTBopa menodyn. CpaBHEHHE PEAKIMOHHON CIIOCOOHOCTH aJIKWII-, BUHUI-, (DeHWUII-
u OeH3miTamoreHuI0B. VCcrob30BaHue TajJoreH MPOU3BOJHBIX B OBITY, TEXHUKE M B CHHTE3C.
[ToHsiTHE O MarHUHOPraHUYECKUX COEeIMHEHUAX. [lonyyeHre aikaHOB BOCCTaHOBJICHUEM
MOJATIKaHOB MOJJ0BOJOPOIOM. Macnuiiopeanuieckue coeoOuHeHus.

JdemoHcTpaumnu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue MeraHa, 3TUJIEHA, allETUIICHA.

3. OTHoleHUEe MeTaHa, ATUJIEHA, alleTUIeHa U OeH30ja K pacTBOpaM IepMaHraHaTa Kajaus U
OpOMHOM BOJIE.

4. OxucneHue Tojyoja pacTBOPOM NEpMaHTaHaTa Kallus.

5. Tomy4yeHue STUJEHA peaKIMe OeruapaTalid 3TaHOJa, alleTHJIeHa —TUIPOJIU30M Kapouma
KaJTBITHUA.

6. Ilomydyenue cTtuposa JAenojuMepHu3aliel MOJIUCTHPOJia U MCIBITAHHE €ro OTHOIICHUS K
pacTBopy MepMaHraHaTa Kajius.

JlaGopaTropHbie onbIThbl. COCTaBICHHE MOJENIECH MOJIEKYJ alkaHOB. B3anmopaeicTBue aakaHOB
¢ 6pomom. CocTaBieHHE MOIeTIeH MOJIEKYJ HEMPEACTbHBIX COCTUHEHUN.

IIpakTHyeckasi padora Ne 2. CocraBieHre MOJIENIeH MOJIEKYJT YTI€BOIOPOIOB.

IIpakTuyeckas padora Ne 3. [loyyeHne 3THIIeHA U OTIBITHI C HAM.

KonrpoJubHas padora Ne 2 o TeMe «YTII€BOIOPOIBD».

Tema 4. Kuciopoacoaep:kamue opranudeckue coequHeHus (194)

C n u p 1t bl. HoMeHknmarypa u u3oMepusi cnupToB. TOKCHYECKOE ACMCTBHE Ha OPraHU3M
MeTaHoJ1a U TaHoJa. du3nueckue cBOMCTBA MPEAeTbHBIX OJHOATOMHBIX CIIUPTOB. XUMHUECKUE
CBOMCTBa CIUPTOB (KHUCIOTHBIE CBOMCTBA, PEAaKIMM 3aMEIIEHUs TUIPOKCUIBLHOW TIpyNIbl Ha
raJIoreH, MEXMOJIEKYJpHas M BHYTPUMOJEKYJSpHas Jeruaparaiusi, OKUCJICHHE, pPEaKIHUU
YTIEBOAOPOTHOTO pafuKana). AJKOroJAThL. [HIponu3, alkuiupoBaHHE (CHHTE3 MPOCTHIX
3¢upoB no Bunbsmcony). I[IpoMbllieHHBIH CHHTE3 MeTaHoJia. MHOroaTroMHbIE CIHUPTHI
OTUICHIIMKOb U TJIMIEPUH, UX (U3NYECKUE U XUMHUUYecKue cBoiicTBa. CHHTE3 IHMOKCaHa W3
STHJICHTJIUKOJSA. TOKCHMYHOCTbh ATHJIEHINIHMKONSA. KayecTBeHHas peakiusi Ha MHOTOATOMHbIE
cnupthl. [Ipocteie 3¢uphl Kak M30Mephl MpeneabHbIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE HX
(bu3NYeCKUX MU XUMHUYECKHX CBOMCTB CO cnupTamu. Peakumsi pacuierniieHus mpocTbiX 3(UpoB
HOJI0BOJIOPOIOM.

® e H o 1 b. HomeHnkiatypa u uzomepusi. B3anmHoe BIusHUE TPyl aTOMOB Ha MpUMEpe
¢benona. OusznyecKkue W XUMHUYECKHE CBOMCTBA (eHONa U Kpe3osoB. KucimoTHbie cBOICTBa
(deHOIOB B cpaBHEHUM cO crnuptamu. Peakuuu 3aMenieHuss B OCH30JIBHOM  KOJIbIE
(ranorenupoBanue, Hutpoanue). Okucnenue ¢enonoB. KadecTBeHHblEe peaklud Ha (PEHOIL.
[Ipumenenue denona.

KapboHunabHB E€COEIHUHEHHU 5. DINEKTPOHHOE CTPOCHHE KapOOHUIILHOW TPYIIIIHI.
Anprerunpl U KeToHbl.  Dusnueckue  cBOWCTBA  (opManbleruia, — aneTanblIeruja,
arieToHa. [lonamue o Kemo-eHONbHOU Maymomepuu KapOOHUIbHbIX coeduHenull. Peakuuu
MIPUCOEMHEHHST BOJBI, CIHPTOB, IMAHOBOAOpOAa W ruApocynbdura HaTpus. CpaBHEHUE
PEaKIMOHHON CMOCOOHOCTH aNbJETHIOB U KETOHOB B pEaKIMIX MpUCOeTUHEHHs. Peakiuu
3aMelIeHus] aTOMOB BOJOpOJa IpPH O-YIJIEPOJHOM aroMe Ha ranoreH. llomumepusanus
dbopmanpaeruga u - aneranpaeruna. Cunmesz cnupmog 83aumooeucmseuem KapOOHUIbHbIX
coedunenuti ¢ peaxmusom I punvsapa. OkuciaeHue KapOOHMJIBHBIX coequHeHud. CpaBHEHHE
OKHUCJICHUS aNbJCTUIIOB U KETOHOB. BoccTaHoBNeHHE KapOOHHWIIBHBIX COSAMHEHUN B CIHUPTHIL.
KadecTBeHHBIE peaklMM Ha  albJICTUAHYIO Ipymmny. Peakyuu  anb001bHO-KPOMOHOBOU
koHOencayuu. OcobeHHocTH hopmanbie-

runa. Peakuus ¢popmanbaeruna ¢ GpeHoaoM.
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KapOoHOBBSB EKHUCITO T bl. DISKTPOHHOE CTPOCHHE KAPOOKCHIBHOW TPYIIIHL.
['omonoruueckuil psj npeaeabHbBIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NYecKue CBOMCTBA
KapOOHOBBIX KHCJIOT Ha IpUMEpe MYpPaBbHHOM, YKCYCHOM, NMPOMHUOHOBOW, MAJILMUTHHOBOW U
CTEapMHOBOW KHUCIIOT. XHMHYECKHE CBOICTBa KapOOHOBBIX KHCIOT. KuCIOTHBIE CBOICTBa
(M3MeHeHNe OKpPAacKH MHAMKATOPOB, PEAKIMU C AKTUBHBIMH METaJlJIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSMH, coyiaMH). M3MeHeHne cuiibl KapOOHOBBIX KHUCJOT MPU BBEAECHUU JIOHOPHBIX U
aKLUENTOPHBIX 3aMecTuTesell. B3aumoneiicTBue kapOOHOBBIX KHMCIOT €O CIHMpPTaMu (peakuus
srepudukanun). [amoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO Iiemnb. OcoOeHHOCTH
MYpaBbMHON KHCIIOTHI. BaxxHeilime mnpeacTaBuTeNn Kiacca KapOOHOBBIX KHCIOT M HUX
npuMeHeHue. llosrydeHne MypaBpMHONM M YKCYCHOM KHCJIOT B IPOMBIIIICHHOCTH. Bpicuime
kapOoHOBble KHCNOTHL LllaBeneBas KHCIOTa Kak MPENCTaBUTENb JUKApOOHOBBIX KHCIOT.
[IpencraBnenue o HeEMpeneIbHBIX W apoOMaTHUECKHX KHCIOTaX. OCOOEHHOCTH WX CTPOEHUS U
CBOMCTB. 3HaUCHHE KapOOHOBBIX KHCIIOT.
OYHKIHOHANbHBENPOU3ZBOJHBEKapOOHOBBH XKHUCIO T. [lorydenue
XJIOPAaHTUAPUIOB U aHTUAPUIOB KHCIOT, MX Tuapoiu3. [lodydyeHue cCioxHbIX 3(UPOB C
WCI0JIb30BAHNEM XJIOPAHTUAPUIOB W aHTUAPUAOB KHUCIOT. CloXKHblEe 3(pHUpPbI KaK H30MEpbI
KapOOHOBBIX KUCTOT. CpaBHEHHE (PU3NUYECKUX CBOMCTB M PEAKIIMOHHOW CIIOCOOHOCTH CIIOKHBIX
3GUpPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['HaAponn3 ciiokHbIX 3QupoB. CHHTE3 CIOXKHBIX
a¢upoB (eronoB. Crnoxubie d3pUpl HeOprauudeckux kuciot. Hurpormunepun. Amuasl. Conm
KapOOHOBBIX KHUCJIOT, HMX TEPMHUYECKOE pa3okKeHHe B NpucyrcTBUM wienoun. CuHTe3
KapOOHUJIbHBIX COEAMHEHUN Pa3/I0KEeHUEM KaJlbIIUEBBIX COJIel KapOOHOBBIX KUCIIOT.
JdemoHcTpaumnu.

1. B3aumoieiicTBME HATPHS C ITAHOJIOM.

. OKHcneHne 3TaHoJIa OKCUIOM MEJIH.

. Topenue sTanona.

. B3aumoerictBue mpem-0yTUioBOTo CIiMpTa C COJSHON KUCIOTOM.

. KauecTBeHHas peakuys Ha MHOTOATOMHBIE CITUPTHI.

. KagecTBeHHBIE peakiiuy Ha (EHOIBI.

. OnpenencHue aapAECrUA0B IIPHU MOMOLIY KaY€CTBEHHBIX PEAKIIUMN.

. Okucnenue anpaeruaoB IepMaHraHaTOM Kajusl.

. [lonmydenue cnoKHbIX 3(UPOB.

JlaGopaTopHble ONBITHI.

5. CBoOICTBa ATUIIOBOTO COMPTA.

6. CpoiicTBa riuieprHa.

7. CpoiictBa (penosa. KauecTBeHHbIe peakiiuu Ha GEHOJIBI.

8. CpoiicTBa (hopmaynHa.

9. CBolicTBa YKCYCHOM KUCIOTHI.

10. Conn kKapOOHOBBIX KHCIIOT.

IIpakTnyeckas padora Ne 4. [Tonyuenue 6pomdTaHa.

IpakTuyeckas padora Ne 5. [lonydyenue arerona.

IIpakTuyeckas padora Ne 6. [lonmyyeHne yKCyCHOM KUCIIOTHI.

IIpakTnuyeckas padora Ne 7. [Tonydyenue sTriianerara.

IIpakTnueckas padora Ne 8. Pemenne  dKcnepMMEHTanbHBIX  3a7ad IO TEMeE
«Kucnopozacoaepsamye opraHi4ecKie BEECTBAY.

KonTtpoabsnas padora Ne3 no teme «Kuciopoacoaepxaiine OpraHu4ecKue BEIECTBA.

Tema 5. A30T- u cepocoaep:kaiue coeuHeHus (69)

Humpocoeounenus. Onekmponnoe cmpoenue uumpoepynnwl. Ilonyuenue HumpocoeouneHui.
Bspviguamuie sewjecmaa.

A M u H bl. M30Mepus amuHoB. llepBUuHbIE, BTOpUYHbIE U TPETHUYHbIE aMHUHBI. Puznueckue
CBOMCTBa NPOCTEUIINX aMUHOB. AMHMHBI KaK OpraHMYecKue OCHOBaHMs. COJIM alKUIaAMMOHHUS.
ANKWINpOBaHME W AaIWIMPOBAHME AaMHUHOB. Peaknuu aMHHOB C a30THCTOM KHUCIJIOTOM.
ApomMarndeckue amuHbpl. AHMIMH. B3aumMHOE BIMsSHHME Tpynn aTOMOB B MOJIEKYJE aHUJIMHA.
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XUMUYECKHE CBOMCTBA aHUJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMU 3aMEIICHUS B apOMaTHUYECKOE
SIpO, OKUCICHHE,ayunuposanue). [Juazocoeounenus. llonydeHue aMHHOB W3 CIHPTOB U
HuTpocoenuHenuil. [lpumenenne anununa. Cepoopranuueckue coenunenus. llpencrasnenue o
CepOOPraHMYECKUX COeOUHEHUsAX. OCOOCHHOCTH WX CTPOEHHs M CBOMCTB. 3Ha4yeHUe
CEPOOPraHNYECKUX COCTUHECHUI.

I'etepounuwukas. Oypadn U nuppol Kak MPEACTABUTEIM IMSTUUIEHHBIX I'€TEPOLMKIIOB.
DNEeKTPOHHOE CTPOCHUE MOJIeKYNbl nuppotia. KucnoTHsie cBoicTBa nuppoda. [lupuaun kax
[IPE/ICTaBUTENb HIECTUUICHHBIX T'€TEPOLMKIOB. DJIEKTPOHHOE CTPOEHHME MOJIEKYJIbl MUPUANHA.
OcHoBHbIE CBOICTBa MMPUNHA, PEAKIIMH 3aMEIIEHUs ¢ apoMaTuieckuM siapom. [Ipencrasienue
00 umMuaa3oe, MUPUAUHE, TyPHHE, TyPUHOBBIX M MTUPUMUTUHOBBIX OCHOBAHHSIX.
JdemoHcTpaumnu.

1. OcHOBHBIE CBOMCTBA AMHHOB.

2. KauecTBeHHBIE peaKkIM1 Ha aHUJIMH.

3. AHWIMHOBBIE KPACUTEH.

4. O0Opa31ibl TeTEPOIUKIMUECKUX COSTMHEHUM.

JlabopaTopHble onbIThbl. KauecTBeHHbIE peakly Ha aHUJIUH.

IIpakTnueckas padora Ne9. Penienue skciepMMeHTaIbHBIX 33]a4 M0 TeMe «A30TcoepKaline
OpraHUYEeCKHEe BEUIECTBAY.

Tema 6. Buonornyecku akTuBHble BemecTBa (144)

XKu p bl Kak cioxkHBIE APUPHI TIULEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. OMBIJICHHE KUPOB.
I'unporenun3zanus xupoB. Mblila Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT.

Y rueBo abl. MoHO- 1 nucaxapuabl. @yHKIUK yriaeBogoB. bruosornueckast poiyib yriieBoa0B.
I'moko3a — ¢Qu3uyeckue cBOWCTBA, JUHEHHass M LUKINYecKas (opMbl. Peaknuu TIOKO3bI
(okuclieHne a30THOM KHUCJIOTOM, BOCCTAHOBJIGHHWE B ILIECTHATOMHBIM CIUPT), KauyeCTBEHHbIE
peaknuuu Ha TIIOKO3y. bpokeHue rTmoko3bl. DpykTo3a Kak H30Mep TJOKo3bl. Pubo3a u
ne3okcupudo3a. Ilonsamue o enuko3udax.

JA mw c a x a p u n ». Caxapo3a Kak MpEIACTaBUTEIb HEBOCCTAHABIMBAIOIINX
nucaxapunioB. Manvmosa u naxkmo3sa, yennoouosa.l'naponus mucaxapunoB. [lomyuenue caxapa
W3 CaxapHOU CBEKJIBI.

[Tonwucaxapu sl Kpaxman, rimukoren, nemwono3a. KauectBeHHas peakuys Ha Kpaxmall.
I'maponus nonucaxapuios.

HykneununoBsiekuciaoTsl. Hykieosuasl. Hykneotuasl. HykinenHoBe KUCIOThl Kak
npupoansie nosmumepsl. Ctpoenue JJHK u PHK. ['mapoin3 HyKI€MHOBBIX KUCIOT.
AMUHOKHUCJIO T B Kak aMmpoTepHbIE COSAUHEHUA. Peakuu ¢ KuciIoTaMu U OCHOBAHUSMHU.
O6pazoBanue ciaokHbIX 3upoB. [lentuapl. [lenTtuaHas cBA3b. AMUIHBIA XapaKTep MENTHIHON
cBs3u. ['uaponu3 mentuaos. benku. [lepBuuHas, BTOpUYHAs UM TpeTHUHAs CTPYKTYPhI OEIKOB.
KauecTBeHHbBIE peakiiu Ha OEIKU.

JdemoHcTpanum.

1. PacTBOpUMOCTB yIii€BOJOB B BOJIE U ITAHOJIE.

2. KayecTBEHHbIE pEeaKIMU Ha TIIIOKO3Y.

3. O6pa3sipl aMHHOKHCIIOT.

JlabopaTopubie ombIThl. 11. CBolicTBa T1iIOKO3bl. KadecTBeHHas peakuusi Ha TJIOKO3Y.
Omnpenenenre kpaxMaia B MpoAyKTax nutanus. 12. [{BeTHbIe peakiinu OETKOB.

Kontposabnass paGora Ne 4mo Teme «A3oTcolepkaniue U OHOJIIOTUYECKH AaKTHBHbBIC
OpraHUYECKHE BEILIECTBAY.

Tema 7. BoicokoMoJIeKyJ/IsIpHbIE cOeHHeHusl (441)

[lonaTe O BBICOKOMOJIEKYJISIPHBIX BemlecTBax. l[lomuMepusanmss M MOJMKOHIAEHCAIUs Kak
METOJbl CO3/IaHUSA MOJUMEpPOB. OJnacTtoMmepbl. [IpUpOAHBII M CHUHTETHMYECKHI Kaydyk.
Cononumepuzanua. CoBpeMEHHbIE IUIACTUKU (TIOJIMATUJIEH, MOJHUIPONUIECH, MOJUCTUPOIL,
MOJIMBUHUNIXJIOpUA,  (QToporiact, MoMudTHIEHTepedTanar, akpui-OyraaueH-CTUPOIbHBIMA
IUTACTHK, MoNMKapOoHatel). [IpupoiHbie M CHHTETHYECKHE BOJIOKHA (0030D).
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Jemoncrpanuu. 1. OO6pasusl mnactukoB. 2. Kosexknust BojokoH. 3. ITlonmmkonpeHcanus
STHJICHTJIUKOJIS C TepedTaneBoil KHCIOTOM.

JlabopaTopHbie onbIThl. 13. OTHOLIEHHE CUHTETUYECKHMX BOJIOKOH K pacTBOpaM KHCIOT U
LICJIOYEH.

IIpakTnueckas padora Ne 10. Pacnio3HaBaHue MJIaCTUKOB.

IIpakTnueckas padora Ne 11. Pacno3HaBaHue BOJIOKOH.

11 kaacc (3 yaca B HeaeJ110, Becero 102 yaca)

Tema 1. Hemetamnanl (31u)

KnaccupukanusiHeopraHuuyeCcKH XB €L €CTB. DIEMEHTHl METAJJIbl U HEMETAJLIIbI
U UX noJjiokenue B Ilepuoaudeckont cucreme.

B o 1 o p o a. llonydenue, ¢puzmveckue U XMMHUYECKHE CBOMCTBA (peakivuu C METaUlaMH U
HEMeTaJlJlaMH, BOCCTaHOBJIEHUE OKCUJIOB U coJiet). I'uapusl. TornuBHbBIE 37IEMEHTBHI.
I'anoreH b OOmas xapakrepucTuka noArpynmnsl. uznyeckue cBOWCTBA MPOCTHIX BEUIECTB.
3aKOHOMEPHOCTH HM3MEHEHUsI OKHCIHMTEIIbHONW aKTMBHOCTH TaJIOTEHOB B COOTBETCTBHU C HUX
MOJIOKEHHEM B mepuoauueckod Ttabmuie. Ilopsaok BBITECHEHHsS] TaJOT€HOB U3 PacTBOPOB
rajioreHuJIoB. OcobGeHHOcTH xXuMHM (TOopa. XJIOp — TMOJyY€HHE B IPOMBILIJIEHHOCTH U
nabopaTopuM, peakuu C MeTaUIaMd W HeMeTaUlaMu. B3auMopeicTBue Xiopa C BOJOH U
pactBopamu 1ienodeil. Kuciaopoansle coeauHeHus xjaopa. ['MIIOXIOPUTHI, XJI0paT U MEPXI0PATHI
Kak TUMHYHbIe okuciauTenn. OcobeHHoCcTH XuMun Opoma U nojaa. KauecTBeHHas peakiiusi Ha MO,
l"asorenoBo-

JOpOJibl — TOJydeHHe, KUCIOTHbIE M BOCCTAHOBUTEIbHBbIE CBOWCTBA. CoJisiHas KUCIIOTa U e€e
conu. KauecTBeHHbIE peakluy Ha rajoreHH/ 1-HOHBI.
DONeMEeHTBHNOATPYNNBKHUCIOpP O Aa. OOmas xapakTepucTUKa MOATPYIIIIHL.
dusnyeckue CBOMCTBA MPOCTHIX BemiecTB. O30H Kak ayuioTpomHas MoAu(HKanus KHCIOPOJa.
[Tonydyenne o30Ha. O30H Kak okuciauTelb. [lo3uTHBHAA M HEraTUBHAS POJIb 030HA B OKPYXKAIOIIEH
cpeae. CpaBHEHHE CBOWMCTB O30HA M KUCIOpoJa. Bona m mepokcua BOAOPOa Kak BOJOPOJIHBIE
COEJIMHEHUS KUCIopoa — cpaBHEHUE cBOUCTB. [lepokcny Bo1opoia Kak OKMCIUTENb U BOCCTa-
HoBuTeNb. llepokcunpr metamioB. Cepa. Amotponus cepbl. DPU3MYECKHME M XUMHYECKUE
CBOJMCTBa cepbl (B3aMMOICHCTBUE C METalIaMHU, KUCJIOPOJIOM, BOJIOPOJOM, PACTBOPAMH IEJI0YEH,
KHCTIOTaMHU-OKuCIUTeNsIMU). CepoBOAOPO] — TMOJIydeHHE, KUCIOTHBIE M BOCCTAHOBUTEJIbHBIC
corictBa. Cynbduapl. CepHHCTBIM Ta3 KakK KHUCIOTHBIA OKCUJ. OKHCIHTEIbHBIE W
BOCCTAaHOBUTEJIbHBIE  CBOMCTBa  cepHHcTOro rasza. llomyueHwme  cepHUCTOro rasa B
MIPOMBIIITIEHHOCTH U Jaboparopun. CepHuctas kuciorta u ee conu. CepHblii anruapuj. CepHas
kuciiota. CBOWCTBA KOHIICHTPUPOBAHHONM U pa30aBICHHOW CEpHOW KHUCIOTHL JleicTBue
KOHLIEHTPUPOBAHHOMN CEPHOI KUCIOTHI HAa caxap, METaJIbl, HeMeTaJUIbl, cyabhuasl. Tepmudeckas
ycTOH4YMBOCTh cynb(paToB. KauecTBeHHasi peakiidsi Ha CEpHYIO KHUCIOTY U ee coliu. TuocepHas
KUCIOma u muocyib@amol.

A3o0oTuHuerocoeaguHeHHu i DIeMeHTh NOArpynmsl azoTa. OO0Ias XapakTepucTUKa
noarpynnsl. Ousndeckue cBOMCTBa MPOCTHIX BemecTB. CTpoeHne MoJieKynbl azora. dusnueckue
U XUMHYECKHe CcBoicTBa aszora. [lomyueHume azoTra B MPOMBIIUIEHHOCTH U JIaOOpaTOPHH.
Hutpunel. AMMuak — ero mojiydeHue, (U3WYECKHe W XUMHUYeckue CcBoiicTBa. OCHOBHBIE
CBOMCTBA BOAHBIX pacTBOpoB aMmmuaka. Comu amMmoHus. lloBeneHue coisieli aMMOHUS TpH
HarpeBaHWU. AMMHUAK Kak BoccTaHoBHTenb. [IpuMenenne ammuaka. OKCUABI a30Ta, HUX
nomyueHue u cBoiictBa. Oxcua azora(l). Oxucnenune okcuga aszorta(ll) xucmopomom.
Humepuzanust okcuaa azota(IV). Asotucras kucnota u ee conu. HUTpUTHI Kak OKUCIUTENTH U
BOCCTAaHOBHUTEIH. A30THas KHCIOTa — (U3HUECKHE M XUMHYECKHE CBOWCTBa, MOJIy4eHHE.
OTHoOlIEeHHE a30THOM KHUCIOTBI K MeTautlaM M HEeMeTaulaM. 3aBUCHUMOCTh IPOAYKTa
BOCCTAHOBJIEHUSI a30THOM KHCJIOTHI OT AaKTUBHOCTM MeETallla M KOHIIEHTPALMH KHUCJIOTHI.
Tepmuueckasi yCTOMUMBOCTh HUTPATOB.

D®ochpopuerocoeaquHeHHu i Amtorponus pochopa. Xumuueckue cBoiictsa pochopa
(peakuuu € KUACIOPOAOM, TrajOr€HaMy, METaJlJIaMHU, CJOKHBIMHU BEIECTBAMH-OKHUCIUTEISMU,
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menouyamu). Ilonyuenne u npumenenue Qocdopa. Pochopusiii anruapua. OprodochopHas u
MetadochopHas KHCIOTHI U uX coiu. KadectBeHHas peakuuss Ha optodocdarsl. Paznodcenue
opmogocgoproti  kucromsi.  Ilupopocpopnas  kucroma u  nupoghocpamor. Dochumbl.
dochun. Xnopuowvt pocopa. Oxcuo gpocgopa(lll), pocopucmas kucnoma u ee conu.

Y ruep o a Amorponus yriepoga. CpaBHEHHE CTPOSHHsS M CBOWCTB rpaduTa M ajamasa.
OdymiepeH Kak HoOBas MoJeKylsipHas ¢opma yriepoaa. I'padeH kak MoHOCION rpadwura.
VYriepoaHsie HAHOTPYOKH. YTOJb. AKTUBUPOBAHHBIN yroyib. AncopOins. XUMHUYECKHE CBOMCTBA
yrasi. KapOuner. ['maposms kapOupa kamblus W KapOuaa amoMuHus. KapOwmbl mepexoTHBIX
METaJJIOB KaK CBEpXIpouHble MaTepuaibl. Okcuasl yriaepona. OOpazoBaHue yrapHOIo rasa mnpu
HEIOJIHOM CrOpaHMU yIiid. YToJlb U yrapHbli ra3 Kak BOCCTaHOBUTENU. Peakuust yrapHoro rasa c
pacruiaBamu mienoveid. CuaTe3 (JOpPMUATOB M OKCAJIATOB. YTJICKUCIBIN ra3. YroJbHAs KHCIOTa U
ee comnu. [loBeneHre cpeTHUX U KUCIBIX KapOOHATOB IIPU HAIPEBAaHUU.

K p e m H u #i. CBolicTBa mpocToro BemiecTBa. Peakiuu ¢ XJI0poM, KHUCIOPOJIOM, pacTBOpamMu
mienioyei. OKcHUJl KpeMHUSI B NIPUpoJAe U TexHHKe. KpemMHueBble KUCIOTh U ux coiu. ['uaponus
ciikatoB. CuiiaH — BOJOPOJIHOE COEAMHEHUE KPEMHUS.

b o p. Okcup Oopa. bopHas kucnora u ee conu. bypa.

Jemoncrpanuu. 1. I'operne Bomopoaa. 2. Ilonydyenue xinopa (onsIT B npodupke). 3. OnbITH €
OpomHOI BoJOH. 4. OKHUCIUTENbHBIE CBOMCTBAa pacTBopa rumnoxyiopura Harpus. 5. [lnaBnenue
ceppl. 6. T'openue cepbl B kuciopone. 7. BzaumoperictBue xene3a ¢ cepol. 8. T'openue
cepoBojiopona. 9. Ocaxnenue cyabdumoB. 10. CpoiictBa cepuucroro raza. 11. JleiictBue
KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI Ha Meb U caxapo3y. 12. PacTBopeHue ammuaka B BOJE.
13. OcHOBHBIE CBOMCTBa pacTtBopa aMMmuaka. 14. KaranuTudeckoe OKHCIEHHME aMMmHaka. 15.
[Tonygyenue okcuma azota(ll) m ero okucnenune Ha Bozmyxe. 16. JleficTBue a30THOM KUCIOTHI Ha
Menb. 17. Topenne docdopa B kucnopose. 18. IIpeBpamenue kpacHoro gochopa B Oenblii U €ro
cBeueHne B TeMHOTe. 19. B3aumopeiictBue ¢ocdoproro anrumpuaa ¢ Bogou. 20. OOpasiisl
rpaduta, anmaza, kpemuus. 21. ['openune yraproro raza. 22. TymieH#ue TUTaMEHHU YTIEKUCIBIM
razom. 23. PaznoxxeHue mpamopa.

JlaGoparopHble onbIThl. 1. [lonydenue xmopa u u3ydeHue ero CBOMCTB. 2. O3HAKOMIJIEHUE CO
CBOMCTBAMM XJIOpCOJEpKaIMUX oTOenuBaTeneii. KauecTBeHHass peakiusi Ha TaJIOTEHUA-UOHBI. 3.
CaoiicTBa OpoMa, MoJa U Ux coJieid. Pazoxkenue nepokcuaa Bogopoaa. OKucIeHue HOauI-HOHOB
MEPOKCUJIOM BOJIOPOJa B KUCIOU cpene. 4. M3yueHue CBOWCTB CEpHOM KUCIOTHI U €€ COJICH. 5.
N3ydenune cBOWCTB BOJHOIO pacTtBopa amMmuaka. 6. CBoiicTBa coiieli ammoHusi. KauecTBeHHas
peakiusi Ha (docdar-uon. 7. KauectBeHHas peakuus Ha KapOoHaT-uoH. PasnokeHue
ruapokapOonara HaTpusa. 8. VcnelTaHue pacTBopa CUIMKAaTa HATpUsi MHIUKATopoMm. 9.
O3HakomJieHHE ¢ 00pa3LaMu IPUPOTHBIX CUITUKATOB.

IIpakTHueckas padora Nel. ITonyyenue Bogoposa.

IpakTuueckas padora Ne 2. [lonydyeHue XJ0poBOJOPOAA U COISTHON KUCIOTBHI.

IIpakTnuyeckas padora Ne 3. [lonyyeHne aMMuaka U U3y4eHUE €ro CBOMUCTB.

IIpakTnyeckas padora Ne4. [lonydyeHue yriaekucnoro rasa.

IIpakTnyeckas padora Ne 5. BrinonHeHne 3KCIepUMEHTANbHBIX 33/1a4 110 TeMe «HemeTtamiby.
Konrpoabsnas padora Nel o reme «Hemeramiby.

Tema 2. Metassi (304)

ObmuitoO30pdTeMEeHTOB—MEeTaauao B. CBoiicTBa MPOCTHIX BELIECTB-METAIIOB.
Mertannuueckue Kpuctamaudeckue pemierku. CraBbl. XapaKTEpUCTHKAa HauOoJee HM3BECTHBIX
cruiaBoB. [losyueHne u npuMeHeHne MEeTaJIOB.

Hle mouHB €METaJJbl— O0Mas XapaKTePUCTUKA MOATPYIIbI, XapaKTepHble peaklnuu
Hatpusi U Kanus. CBoMcCTBa 1IeNOYHbIX MeTaiuioB. [lonmydenue menounsix metayioB. Conma u
EIKUI

HaTp — Ba)KHEWIIMe coenuHeHUs HaTpus. bepumimii, mMarauii, meno4Ho3eMeabHblE METaJUIbI.
Maruauii W Kanbluid, WX OOIIas XapakTepUCTHKAa Ha OCHOBE TMoJyiokeHus B Ilepuoamueckoit
cucreme snemeHtoB JI. M. MengeneeBa u ctpoeHuss atomoB. Ilomydenue, ¢usmueckue u
XMUMHYECKHE CBOWMCTBA, MPUMEHEHHE MAarHus, Kb U UX cOeAMHEHUNA. AM(OTEPHOCTh OKCHIA
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U TuIpokcuaa oepuiums. JKecTKoCTh BOJIBI U CIIOCOOBI ee ycTpaHneHus. OKpacka ImiaMeHHu COISIMU
LIEJIOYHBIX U MICJIOYHO3EMETbHBIX METAJIIOB.

A nm 1o M u H U i PacnpocTpaHeHHOCTs B mpHpoje, (PU3MUECKHE W XUMHUYECKHE CBONCTBA
(oTHOLIEHWE K KHCIOPOJy, TajloTéHaM, pacTBOpaM KHUCJIOT M MIEJOYEH, aTtOMOTEPMHUSI).
AmboTepHOCTh OKCcHAa U ruApokcuaa amromuausa. Comn amomurus. [lomHOE pas3noskeHne BOIOM
COJICH aJTIOMUHUS CO CIA0BIMHU JBYXOCHOBHBIMHU KHCJIOTaMH. AJIFOMHUHATHI B TBEPIOM BUJIC U B
pactBope. [Ipumenenue amomunus. Coeounenus antOMUnUs 8 HUBUUX CIMEeNneHsax OKUCTEHUSL.
OnoBowucsuHe 1 Dunyeckne U XUMHUYECKHE CBOMCTBA (pEaKIHH C KHUCIOPOJIOM,
kucioramu), npumerenue. Conu onosa(ll) u ceunma(ll). CBUHIIOBBIN aKKyMYJISITOP.
MeTannbsno0O04YHB XOO0 AT P Y . OcoOEHHOCTH CTPOEHUS aTOMOB IEPEXOIHBIX
METaJJIOB.

X p o M. DuzuyecKkue CBOICTBA, XUMHUYECKHE CBOWCTBA (OTHOIIEHHE K BOJSHOMY Iapy,
KHCIIOPOJly, XJIOPY, pacTBOpaM KHUCJOT). V3MeHeHHWe OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUIIOB M THAPOKCHIOB XpOMa C POCTOM CTETEHH OKHCICHUSI.
Am¢oTtepubie cBoiictBa okcuga u rugapokcuna xpoma(lll). Oxucnenme coneit xpoma(lll) B
XpoMatbl. BzanMHbIe TIepexoapl XpOMaTOB M JUXPOMATOB. XpoOMaTbl M JUXPOMAThl Kak
OKUCITTUTEIH.

Mapranein— QU3MIECKHE U XUMHUYECKHE CBOWCTBA (OTHOIIEHHE K KHCIOPOIY, XJIOpY,
pactBopam kucioT). Oxcun mapranna(lV) kak okucnutens u karanuzatop. [lepmanranar xamus
KaK

okucnutenb. Maneanam(VI) xanus u e2o ceoticmaa.

K e 1 e 3 0. Haxoxnenue B npupojie. 3HaUEHUE KeJe3a g opraHn3Ma yenoBeka. Ouzndeckue
coiictBa kene3a. CIulaBel Keje3a € YIJIEpOJOM. XHMHYECKHE CBOMCTBa  Kejesa
(B3aMMOJICCTBHE C KHCJIOPOJOM, XJIOPOM, CEpOM, yrieM, KHCIOTaMH, pPacTBOpaMHU COJIeH).
CpaBHEHME KHUCIOTHO-OCHOBHBIX W OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB THJAPOKCHIA
xene3a(ll) u ruapokcuna xenesa(Ill). Comm xeneza(ll) u xenesa(Ill). Metoasr nepeBoma coseit
xene3a(ll) B

cosmm sxene3a(lll) u o6parHo. OxucnurTenpHbIe cBOMCTBAa coenuuenuit xene3a(lll) B peaknusax c
BOCCTaHOBUTEISIMH (MOAUIIOM, Me/IbI0). [lnannHbIe KOMIUIEKCHI Kele3a. KauecTBeHHbIe peakiuu
Ha nousl xxenesa(Il) u (I11).

Me 1 b. Haxoxnenue B mpupoje. @usznyueckue W XMMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
KHCIJIOPOJIOM, XJIOpOM, cepol, kuciaotamu-okuciureasmu). Comm menu(Il). Meanslii kymopoc.
Ammvuakatel Meau(l) nu memu(Il). Tlomydenue oxcuma memu(l) BoCCTaHOBJICHHEM THIPOKCHIA
menu(1l) rmroko3oM.

Cepe6p o Dusnyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBHE C CEPOM, XJIOPOM,
KUCIOoTaMHU-OKucuTensiMu). OcaxJieHue okcuaa cepeOpa Mpu JEHCTBUU IIEIOYH HA COJH
cepebpa. AMMmuakaThl cepeOpa kak okucnurenn. KauecTBeHHas peakiius Ha HOHBI cepedpa.
3010 T o0. Duznueckue U XHUMHYECKHE CBONCTBA (B3aHMMOJECHCTBHE C XJIOPOM, «IIAPCKOM
BOJIKO». CriocoObl BbIIETICHHUSI 30J10Ta U3 30JI0TOHOCHOW MOPOIBI.

Il 1 1 k. ®usnyeckue U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C TajJOreHaMH, KUCIOPOJIOM,
Cepo, pacTBOpaMu KUCJOT U 1enodeit). AMGOTepHOCTh OKCHIA U THUIPOKCHIA [IMHKA.

P 1ty 1 5. [IpeacraBiaenue o cBOWCTBaxX PTYTH U €€ COSAUHEHUSX.

HMemoncrpanun. 1. Komnexnus meramioB. 2. Kosuekuuss munepanoB u pyn. 3. Kosmexknus
«Amomunuity. 4. Komnekuus «Kene3o u ero cruiasel» 5. BzaumogeiictBue Hatpusi ¢ BoJoOH. 6.
OkpamMBaHve IUIaMEHHM  COJISIMM  HIEJNOYHBIX W IIEJTOYHO3EMENbHBIX  METalioB. 7.
B3aunmopeiictBue kanpius ¢ Bogou. 8. [lnapnenue amomunus. 9. BzaumoaeicTBue amoMHUHUS CO
menoynto. 10. B3aumoneiicTBue Xpoma ¢ cCONHOM KucioTol Oe3 moctyma Bo3gyxa. 11.
Ocaxnenue rugpokcuaa xpoma(lll) m okucnenuwe ero mepoxcuaom Boaopona. 12. Bzaumubie
nepexopl XpoMaToB U auxpoMaroB. 13. Paznoxkenue nuxpomara ammonus. 14. AmtoMoTepmusi.
15. Ocaxnenue ruapokcuna sxene3a(lll) u okucnenue ero Ha Bozayxe. 16. Boinenenue cepedpa u3
€ro COJIEH EeHCTBUEM MENH.
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JladopaTopubie onbIThl. 10. OxpamrBaHue MmjIaMeHU COCIUHEHUSMHU IIETOYHBIX MeTauioB. 11.
O3HakoMJIEHME C MHUHEpaIaMd M BaXHEHIIMMHU COCJAMHEHHUSIMHU IMICJIOYHBIX METauioB. 12.
CpoiicTBa COE€IMHEHUN IIEIOYHBIX MeTauioB. 13.  OkpamiMBaHue IUIAMEHH — COJIAMU
1IeJI0YHO3eMENbHbIX MeTaioB. 14. CpoiicTBa MarHus u ero coeauHeHuid. 15. CpoiicTBa
coemuHeHuil kanbius. 16.0Kectkocts Boabl. 17. B3aumopeiicTBue allOMUHUS C KUCIOTaMH U
mienouamu. 18. AmdoTtepHbie cBoiicTBa rusipokcuaa amomunus. 19. Ceoticmea onosa, ceunya u
ux coeounenuii. 20. CpoiictBa coneil xpoma. 21. CBoiicTBa MapraHiia U €ro CoeJuHeHuil. 22.
N3yuenne mMunepaiioB xenesa. 23. CBoiicTBa xene3a. KauecTBeHHbIE peakliid HAa MOHBI JKEJe3a.
[Tonyyenue oxcuna menu(l). 24. CpolicTBa MeaH, €€ CIUIaBOB M coeMHEeHU. 25. CBOICTBA IMHKA
U €ro COECMHEHUMN.

IIpakTuyeckas padora Ne6. [loydeHne ropbKoit cou (CEMUBOIHOTO CyIb(aTa Maruus).
IIpakTnueckas padora Ne 7. [lonydyeHue anroMOKaJINEBbIX KBACIIOB.

IIpakTnueckas paGora Ne8. BoinosHeHue 3KCIepUMEHTANBHBIX 3ajad Mo Teme «MeTamsl
TJIABHBIX TTOATPYIIID.

IpakTuyeckasi padora Ne9. [TonydeHue MeaHOTO Kymopoca.

IpakTuyeckas padora Nel(. [Toydenue xxene3Horo Kymnopoca.

IpakTuyeckass pad6ora Ne 11. BeimosHeHHE SKCIIEPUMEHTAIBHBIX 3a7ad No TeMe «MeTtauibl
MOOOYHBIX TTOATPYIII.

KonrtpoJubHas padora Ne 2 o reme «MeTaubi».

Tema 3. CTpoenue atroma. Xumuieckasi cBsi3b (84)

CtpoeHnueartoma Hyxmael. M3oTonsl. Tunsl pagnoakTuBHOro pacnana. TepmosiiepHbIil
cuHte3. IlomydyeHne HOBBIX aneMeHTOB. SnepHble peakiuu. CTpoeHHE 3IEKTPOHHBIX 000J0UYeK
atoMoB. [IpencraBienue o kBaHTOBOM MexaHuke. KBaHToBbIe uncia. ATomHble opoutanu. Paguyc
aToMa. DJEKTPOOTPHULIATEIBHOCTb.

XuMuYecKascBs3b. Buasl xumuueckoi cBsi3u. KoBajgeHTHas CBA3b U €€ XapaKTEPUCTUKH
(nmuHA CBSI3U, MOJSIPHOCTD, MOJSPU3YEMOCTh, KPaTHOCTh CBs3H). MoHHas cBs3b. Meraminueckas
CBS3b.

CtpoenuetrBepasbl xTe . Kpucrtanmuueckue u amopdubie Tena. TUIBI KPUCTATUTMYECKUX
pPELIETOK METAUIOB M MOHHBIX COCTUHEHUH. MEKMOJIEKYIApHbIE B3auMOJIeUCTBUS. BomopoaHas
CBS3b.

Hemoncrpaumu. 1. Kpucrammueckue pemerku. 2. Moienu MoJIeKy.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHNUSI XUMUYeCKHX peakuuid (1749)
TennoBoWdPphDeKTXUMHUUYECKONDPEaKI U DHIOTSPMUUCCKUE H
sK30TepMHUUecKkue peakuuu. 3akoH ['ecca. Teruota oOpa3oBaHHs BelIlecTBa. DJHEPTUS CBS3U.
[Tonsatue 06 suTanenuu. lloHsTue 00 SHTpomuu. BTOopoil 3akOH TEPMOJWHAMHMKH. DHEPrus
I'u66ca 1 kpuTEepUNU CaMONIPOU3BOJILHOCTH XUMUYECKON PEAKIIIH.
CKOpPOCTHhXMMHUUYECKUXPEAaKIUH U eEe 3aBUCUMOCTh OT IPUPObI PEATUPYIOIINX
BEILIECTB, KOHUEHTPAIlMd PEareHTOB, TEMIIEpaTypbl, HAJIU4YMs KaTaau3aTopa, IUIOLIAIu
MOBEPXHOCTH pPEarupyrolluX BelecTB. 3akoH aeWcTByrommux wmacc. [IpaBuno Bant-I'odda.
[TonsitTne 00 »HepruM akTUBALMKU U 00 3HepreTuyeckoMm mpoduie peakuuu. ['OMOTEHHBIM U
reTeporeHHbll Kkaranus. lIpumepbl KaTaJIUTHYECKMX MPOLUECCOB B TEXHUKE MU B JKUBBIX
opranu3mMax. @epMeHThI Kak OUOJIOTHUECKHE KaTaIU3aTOPbI.

Ob6patumblepeacxnuu Xumudeckoe paHoBecue. [Ipunnun Jle [llatense. Koncranta
paBHOBecus. PaBHoBecue B pactBopax. Koncrantel auccoumannu. Pacuer pH pacTBOpoB CHIBHBIX
KUCJOT U 1enouelt. [Ipouzgedenue pacmeopumocmu.

PanakTuBHOCTHUMETaIao B. [loHaTue o cTaHAapTHOM 3JE€KTPOJHOM NOTEHIMANIE U
ANEKTPOJIBIKYIIEH CUjle peaklru. XUMUYECKUE MCTOYHUKH TOKA: TajlbBaHUYECKHUE DIIEMEHTHI,
AKKyMYJISITOPbl M TOIUIMBHBIE AJIEMEHTBL. JJEKTPOJIM3 paciulaBOB M BOAHBIX PacTBOPOB
IEKTPOJIUTOB. 3AKOHbI IAEKMPOAU3A.

JemoHcTpanun. 1. DK30TepMUYECKHEe M DHAOTEPMUYECKHE XUMHUUECKUEe peakuuu. 2. Temossle
SIBJICHUS TP PACTBOPEHHU CEPHOM KUCIOTHI 1 aMMHUAYHOU CENUTPHI. 3. 3aBUCUMOCTh CKOPOCTHU
peakuuy OT MPUPOJbI BEUIECTB Ha IMpPUMEpPE B3aUMOJACHCTBUSL PACTBOPOB PA3JIMUHBIX KHUCIOT
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OJIMHAKOBOM KOHLIEHTpAIlMM C OJUHAKOBBIMU KyCOYKaMM (TpaHyjiaMu) IIMHKA U OJIMHAKOBBIX
KYCOUKOB pa3HbIX METaJJIOB (MarHus, LMHKA, JK€JI€3a) C pacTBOPOM COJISIHOM KHUCIOTHL. 4.
B3aumoneiicTBue pacTBOPOB CEpHOUM KUCIOTHI C PACTBOPaMU THUOCYNIb(ara HATPHUS Pa3TUIHON
KOHIIGHTpAallMM M TeMmmeparypbl. 5. PasnoxkeHwe NEepoKcHAa BOJOPOJAa C  IMOMOIIBIO
HEOPraHMYECKUX KaTaJIM3aTOPOB U MPUPOTHBIX 0OBEKTOB, COICPIKAIIUX KaTasasy.
JladopaTopHble onbIThl. DakTOpPHI, BIMAIONIME HA B3aUMOJIEUCTBHE METallla C PacTBOpaMu
KUCJIOT. CMEIIeHHe XWMHYECKOTO PaBHOBECHS IMPU YBEIMYCHHH KOHIICHTPAIMW PEareHTOB M
poayKToB.26. KaTaiutuueckoe pasiiokeHue nepokcuia BOJ0poaa

IIpakTnueckas padora Nel2. CkopoCcTb XUMUYECKON PEAKIIUH.

IpakTHyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Koutpoabsnas padora Ne3. TeopeTrnyeckrne 0CHOBbI XUMUHU.

Tema 5. Xumnueckasi TexHosiorus (749)
OCHOBHBENMPUHIUUNBXUMUUYECKOUTEXHONOTHU [IpoU3BOACTBOCEDPH
O M K ¥ CJI O T bl KOHTAKTHBIM crioco0om. XumusM mpoiiecca. Ceipbe Isi IPOU3BOJICTBA CEP-

HOM KUCTOTHL. TeXHOJIOTHYECKask CXeMa Mpoliecca, MPOLECChl U anmnapaThl.
[lpousBoagcTBOAaMMHU aK a. XuMu3M npoiecca. OnpeneseHue ONTUMATBHBIX YCIOBUN
MPOBEACHUS peakiuu. [IpuHIUT UPKYISAINUNA U €T0 peaTu3allysl B TEXHOJIOTHUYECKON CXeMe.
MeTtannypru s UepHas metasuryprusi. JJomeHHbI# npouiecc (CbIpbe, YCTPONCTBO JOMEHHOM
Meyu, XUMH3M Tiporiecca). [I[pou3BoaCTBO CTa B KUCIOPOHOM KOHBEPTEPE U B DJICKTPOIICUaX.
OpranuueckuicuHTe 3. Cunmesvl Ha ocHoge cunmes-2aza. IIpou3BOACTBO METAHOIIA.
DKOJIOTHS ¥ Tpo0JIeMa OXpaHbl OKPYKAIOIIEH cpebl. 3eIeHast XUMHUSL.

JdemoncTpauuu. 1. Cpipbe JUIsl NMPOU3BOJCTBA CEPHOM KHCIOTHL. 2. MoJenb KHIIAIIEro CIosl.
3.XKene3nas pyna. 4. O0Gpasiibl CIUTaBOB JKeJe3a.

Tema 6. Xumusi B ObITY U HA cJ1yk0e o0mecTBa (99)

Xumusa nuuid. JKupsel, Oeiku, yrieBoJsl, BUTaMuHBI. [IuieBbie 100aBKu, UX KiaccuuKaims.
3anpelieHHbple M pa3pelleHHbIe MUIeBbIe 100aBku. JlekapcTBeHHBIE cpencTBa. Kpacku u
nurMeHThl. [IpuHINIBI OKpamBaHus TKaHel. XuMusi B cTpouTeiabcTBe. Llement, 6eton. CTekio
U KepamMuka. TpaJuIIMOHHBIE M COBPEMEHHbIE Kepamuueckue marepuanbl. CBepXIpoBoslIas
kepamuka. beiToBass xumus. OtOenuBaroniye cpeacTBa. XHMHS B CEITBCKOM  XO3SHCTBE.
WNucektuimael u  nectunuabl. CpenctBa 3ammThl  pacteHui. Penemtentsl. OcoOeHHOCTH
COBpPEMEHHOW  Hayku. Merojonoruss  HAy4HOro  HccienoBaHus. [Ipogeccus — xumuxka.
Mamemamuyeckas xumusl.

[Touck xumuueckoit uHpopmaruu. Paboma c 6azamu OaHHLIX.

demoncrpauuu. 1. Ilumessie kpacutenu. 2. Kpamenue tkaneit. 3. OrOenuBaHue TKaHeu. 4.
Kepamnueckue matepuainel. 5. [{BetHble cTekna. 6. Komnekuus «TormmmBo u ero BUIb.
JlabopaTopHble oONbITHL. 27. 3HAaKOMCTBO C MOIOIIMMHM CpPEACTBAMU. 3HAKOMCTBO C
otOenuBatomuMu cpenctamu. 28. Kien. 29. 3HaKOMCTBO C MUHEpAIbHBIMHU YAOOPEHUSMU U
W3YYEHUE UX CBOWCTB.

KonTtpouabHnas pagora Ne 4. ViToroBast KOHTpoJpHas padoTa.
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3. TemaTuueckoe MJIAHUPOBaHME, B TOM YHcje ¢ Y4ETOM padoyeii MporpaMMbl BOCIIUTAHUS
€ YKa3aHHEeM KOJIH4ecTBa
4acoB , OTBOJMMBIX HA OCBOEHUE KAK/I0H TeMbl.
10 k1acc (3 4 B Hegento, Beero 102 4, u3 HUX 3 Y4—pe3epBHOE BpeMsi)

" OcHOBHBIE HanpaBJeHus
omMep TemMma KoM4ecTBO 4acoB |[BOCIIMTATEIHLHOM JAeSITEIbHOCTH
TeMbI
1 [ToBTopenne u  yriayoneHue 18 TpymoBOro #  IKOJIOTHYECKOTO
3HaHUU BOCIHUTAHUS
2 OcHOBHBIE TOHATHA | 44 [{eHHOCTH HAyYHOTO MMO3HAHMS
OpraHUYeCKOU XUMUHU 1 9KOJIOTHIECKOTO BOCITUTAHUS
[ pak1aHCKOTO BOCTIUTAHUS
DCTETUYECKOE BOCITUTAHHUE
3 YTeBoa0po st 25
/[yXOBHO-HpPaBCTBEHHOE
BOCTIMTAHUE
dopmMmupoBanue KYJIBTYPBI
Kucnopoaconepxkariue
4 POACOACpH AL 19 3I0POBBSI:
OpraHUYECKUE COCTMHEHUS
DKOJIOTHYECKOTO BOCIIUTAHUS
TpynoBOro #  3IKOJIOTHYECKOTO
A30T- u cepocoiepxKanne
5 6 BOCTIUTAHHUSI dopmupoBanue
COCTUHCHMUS
KYJTbTYpbI 3J0POBbSI:
6 Bruonornyecku aktuBHEIE BentecTtBa | 14 JKOJIOTHYECKOT'O BOCIIUTAHUSA
7 BricokoMonekynsipHbie 4 [[eHHOCTH Hay4HOTO MO3HAHUS
COCTMHCHUS 1 DKOJIOTHYECKOTO BOCITUTAHUS
PezepBHoe Bpemst 3
HUTOI'O: 102
11 kaacc (3 4 B Hegemo, Bcero 102 u)
- OcHOBHBIE HalpaBJIeHUs
omep Tema KoJnuecTBo 4YacoB |[BOCIHUTATEIbHOH AesATEJIHLHOCTH
TeMBbI
TpymoBOro ®  DKOJOTHYECKOTO
1 Hemeramisr 31 Py
BOCITUTAHUS
TpymoBOro ®  DKOJOTHYECKOTO
2 Mertaiibl 30 pyA
BOCITUTAHUS
3 Crpoenne aroma. XuUMHYECKas 8 [ pak1aHCKOTO BOCITUTAHHS
CBSI3b [[eHHOCTH HAYYHOTO MMO3HAHUS
dopMupoBaHue KYJIBTYPBI
OcCHOBHBIE 3aKOHOMEPHOCTHU PMUD YIRTYP
4 . |17 310POBBSI:
MPOTEKAHUSI XUMUYECKUX PEAKIUI
TpynoBOro H  3SKOJIOTHYECKOTO
5 XUMHUYECKasi TEXHOJOTHSI 7 BOCIIUTAHUS dopMupoBaHue
KYJIbTYpbI 3J0POBbSI:
6 Xumusg B ObITYy U Ha Ciyx0e 9 DKOJOTUYECKOTO BOCITUTAHUS
oOmecTBa
HUTOI'O: 102
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