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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOTo mpeaMera «XUMUS» HA YIIIyOJEHHOM YpOBHE COCTaBJIEHA B
COOTBETCTBUH:

- ¢ TpeboBannsaMu DeneparbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEIHETO
o0miero oOpa3oBaHus, YTBEPKIACHHOTO MMPUKa3oM MuHHCTEpcTBa 00Opa3oBaHus M HayKu Poccuiickoii
®enepauun ot 17 mas 2012 r. Ne 413(B xeiicTByrolIel pelakiiu); YTBEPKICHHOIO MPHKA30M
MunucrtepctBa oOpazoBaHus M Hayku Poccuiickoit ®enepanuu (B AEHCTBYIOIIEH pedakiUu) U
denepanbHON 00pa30BaTEIILHOM MPOrpaMMOl CpeaHero 001ero oopazoBaHus (yIBepkKacHa
[Ipukazom MunucrepctBa npocseuieHusi Poccuiickoit ®enepaunn ot 18.05.2023 Ne 371 «O6
yrBepkIeHnn DenepaabHOi 00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHETO 00IIEro 0Opa3oBaHU»,

C y4eToM
- MPUMEPHON OCHOBHOUM 00pa30BaTEIBHONM MPOrPaMMBI CPEIHETO 00IIero oOpa3oBaHus (0q00peHa
peumieHreM (enepasbHOr0 y4eOHO-METOJUYECKOro OO0bEeIUHEHUs Mo oO0ueMy 00pa30BaHUIO

(mpoToko:n ot 28 utoHs 2016 r. Ne2/16-3).

B paboueii mporpamMMe yriryOJIEHHOTO YPOBHS TPEIyCMOTPEHO HE TOJIBKO Pa3BHTHE BCEX
OCHOBHBIX BHJIOB JICATEIHHOCTH OOYYaeMbIX, MPEACTABICHHBIX B MPOrpaMMax Ui HadaIbHOTO
0o01mero M OCHOBHOTO OOIIero oOpa3oBaHWs, HO W TaKUX BHJIOB JICITEIBHOCTH, KOTOPHIE
00eCIeUnBaOT PEATU3alNI0 TPOSKTUPYEMOW 00pa30BaTeNbHOM TPACKTOPHH, CBSI3aHHOW C
yrayOleHHBIM u3ydeHHueM XuMuu. OJHAKO cojaep)kaHWe ITaHHOW pabodeidl MporpaMMbl HMEET
OCOOCHHOCTH,  OOYCJIOBJICHHBIC,  BO-IIEPBBIX,  TNPEAMETHBIM  COJICP)KAHHEM,  BO-BTOPBIX,
TICUXO0JIOTUYECKHUMH BO3PACTHBIMUA OCOOCHHOCTSIMH 00yJYaeMbIX, B-TPEThHUX, C 3a7a4aMu PO (QUIbHON
MOJATOTOBKM K OOYYEHHIO B BBICHICH IIKOJE, B KOTOPOW XWUMHUS SIBISETCS NPOQHIUPYIOMICH
TUCIUILITNHOM.

[Ipn W3ydeHHH XHMHH, TJI€ BEIYIIYIO POJIb UTpacT IO3HaBaTelbHAs JCATCIBHOCTh, B TOM
YHCIIe ¥ IKCIICPUMEHTAIbHASI, OCHOBHBIC BHJbI YYCOHOU JEATEIHPHOCTH OOYYarOIIMXCS Ha YPOBHE
y4eOHBIX JCHCTBHH BKIIFOUAIOT YMEHHS XapaKTePH30BaTh, O0OBACHATH, KIaCCH(PHUIIMPOBATh, OBIAICTh
METOJaMH HAyYHOTO IIO3HAHWS, IUIAHUPOBATH U IPOBOJUTh XHMHUYCCKHUH JKCICPUMEHT H
HHTEPIPETUPOBATH €T0 PE3YJIbTATHI, TOJIHO ¥ TOYHO BBIPAXKATh CBOU MBICJIH, ApT'YMEHTHPOBATh CBOIO
TOYKY 3peHHs, paboTaTh B TPYIIIE, MPESACTABIATh U COOOIATh XUMUYCCKYIO HH(POPMALIUIO B YCTHOM
Y TUCBbMEHHOU (hopMe U JIp.

OpHOM U3 BaKHEHININX 3a/1a4 O0yYCHHSI B CPEAHEH MIKOJIC SBJISETCS MOArOTOBKA 00YJYarOIIHXCS
K OCO3HaHHOMY UM OTBETCTBEHHOMY BBIOOPY JKH3HCHHOTO U NPOPECCHOHATIBHOTO IYTH.
OOyuaromuecs JODKHBI HAyYUTHhCS CaMOCTOSITEIBHO CTaBHTh IEJIM W OINPEICNATh MyTH HX
JOCTIHDKEHUS, HCIOJb30BaTh MPUOOPETEHHBIH B IIKOJIC OIBIT JCSITEIBHOCTH, KOTOPBIA Oyier
CIOCOOCTBOBATH YCIICIIHOMY TIOCTYIUICHUIO B 00YYCHHIO B TIPOQHIBLHOM BY3€, BBIOOPY Mpodeccuu,
JOCTHDKEHHIO JKETaeMBIX PE3yJIbTaTOB B MPO(ecCHoHAIBHOU cdepe.

Lenpio peaau3aliii OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl CPEIHEro OOIIEro 00pa3oBaHHMs
Mo y4eOHOMY TpeaMeTy «XUMHs» SBISETCS YCBOCHHE COJIEp)KaHUs TpeaMeTa W JIOCTHKEHUE
00yUaronMMuUCs pe3ylbTaToB U3ydeHUs: B cooTBeTcTBUU ¢ TpeboBanmsiMu OI'OC cpennero oOiiero
o0pa3oBaHUs 1 OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO 00IIEro 00pa3oBaHuUs.

3amauaMu yueOHOTO MpeaMeTa SIBISIOTCS:

1) ¢opMHupoBaHHWE CHUCTEMbl XUMHUECKHUX 3HAHMM Kak KOMIIOHEHTa HE TOJBKO
€CTeCTBEHHOHAYYHOU KapTHHBI MUPa, HO U HAYYHOU KapTHHBI MUPA,

2) pa3BUTHE JIMYHOCTH OOYYarOMMXCS, WX HHTEJUIGKTYalbHO€ U  HPABCTBEHHOE
COBEPIICHCTBOBaHNUE, (OPMHUPOBAHUE Y HUX TYMAaHUCTHUYECKUX OTHOLIEHHUH W OSKOJOTHYECKH
11€J1eCO00pa3HOr0 MOBEACHUS B OBITY M TPYIOBOM AEATEIBHOCTH;

3) BbIpabOTKY y 0Oy4aIONINXCsl MOHUMaHUS OOIIIECTBEHHON MOTPEOHOCTH B pa3BUTHH XUMUH, &
Takke (OPMUPOBAHHWE Yy HHX OTHOIICHHWS K XUMHHM KaK BO3MOXHOW obOjactu Oymymieit



npo(ecCHOHANBPHON JIEATENIFHOCTH WM JAEATEIBHOCTH, B KOTOPOH XMMHUYECKHE 3HAHHS HMEIOT
npoQUINPYIOIUHN CTATYC;

4)bopMHpOBaHHE HABBIKOB OJKCICPUMEHTAILHOM UM HCCICIOBAaTEIbCKON JEATEIBHOCTH,
YCIIEUIHOTO Y4acTusl B IyOJIMYHOM MPECTABICHUH PE3YJIbTaTOB TAaKOU NEATENBHOCTH;

5)BO3MOKHOCTh y4acTUsi B XUMHUYECKHX OJMMIIMAIaX Pa3JIMYHbIX YPOBHEH B COOTBETCTBHUH C
KEJTaeMbIMU pe3yJIbTaTaMH U aJIEKBATHOHN OLIEHKOI COOCTBEHHBIX BO3MOKHOCTEHH;

6)bopmMupoBaHue YMEHHUIT 0€30MaCHOTO OOpAICHHUS C BELIECCTBAMH, UCIIOJIb3yEMBIMH B OBITY U
MIPOU3BOJICTBEHHOM cepe;

7)yMeHHEe OOBSACHITH OOBEKTHI M MPOIIECCH OKPYKAIOIIEH Cpeibl — MPUPOIHON, COIUAIBLHOM,
KYJIbTYPHOH, TEXHUYECKON, — UCHOJIb3Ys [UIsl 3TOT0 XUMUYECKUE 3HAHUS;

8)lloHMMaHKe EHHOCTH XHUMHYECKOTO SI3bIKA, BBIPAKEHHOTO B BepOAJbHOM M 3HAKOBOM
¢dopmax, Kak COCTAaBHOW 4YacCTH pEYEBOM KYJIBTYphl COBPEMEHHOTO CIELIHAINCTa BBICOKOU
KBaJIN(DUKALIMH.

VY4eOHbIil peIMET OTHOCUTCS K peaMeTHON o0nactu «ECTeCTBEHHO - HayYHbIE IPEIMETHI»

Pabouas mporpamma yueOHOro npeameTa « XuMus» paccuuTaHa Ha J1Ba rojia o0yyenus. OOmiee
KOJIMYECTBO 4YacOB 3a YpPOBEHb OCHOBHOTO 00miero ooOpa3zoBaHusi cocraBisier 210 yacoB co
CJIEYIONIMM pacmipeneieHueM JacoB 1o kimaccaM: 10-i kimacc — 108 gacos; 11-i kimacc — 102 yaca.
OO011as HefenpHAs Harpy3ka B KaxJ0M roJy oOydeHus cocTaBiseT 3 vaca.

I'omoBas mpomekyTo4Hast aTTeCTalMs MPOBOJUTCS B (OPME UTOTOBOI KOHTPOJIBHON paboThI

IlinannpyemMsblie pe3yibTaThl OCBOCHHUS Y4eOHOI0 NpeaMera

IlnannpyeMblie JINYHOCTHBIE Pe3YJIbTAThI:
JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOIIEHUI 00yUaromuXxcs K cede, K CBOeMY 310POBbIO,
K MO3HAHUIO ceds:

— opueHTalus OoO0y4arolmMXcsi Ha JOCTHIKEHHUE JIMYHOTO CYACThs, pPealH3alHi0 MO3UTHUBHBIX
KU3HEHHBIX TMEpPCHEKTUB, WHHUIMATUBHOCTb, KPEATHUBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEeNIEHUI0, CIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIE IJIaHBI;

— TOTOBHOCTH M CIIOCOOHOCTh 00ECeUUTh ceOe U CBOMM OJM3KUM JOCTOMHYIO KH3Hb B IIpOIECcCe
CaMOCTOSITEJIbHON, TBOPUYECKOW U OTBETCTBEHHOM JIESTEIIBHOCTH;

— TOTOBHOCTh M CIHOCOOHOCTH OOydYalolIUXCsl K OTCTaMBaHHUIO JIMYHOTO JOCTOMHCTBA,
cOOCTBEHHOTO MHEHUS, TOTOBHOCTb U CIIOCOOHOCTH BBIPAa0AaThHIBATH COOCTBEHHYIO MO3UIUIO IO
OTHONIICHUIO K OOIIECTBEHHO-MOJIUTHYECKIUM COOBITUSIM TMPOIIJIOT0 U HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUS UCTOPHUH, TYXOBHBIX LICHHOCTEW U JOCTUKEHHUI HALEH CTPaHbI;

— TOTOBHOCTH M CIOCOOHOCTh OOYYaromMXCS K CaMOpa3BUTUIO U CAMOBOCIHUTAHHUIO B
COOTBETCTBUU C OOIIEYENIOBEYECKUMH IIEHHOCTSIMH M HUJeallaMd TPaXJaHCKOTo oOIIecTBa,
NOTpeOHOCTh B (PU3UYECKOM CAaMOCOBEPIICHCTBOBAHUU, 3aHATHUSX CIHOPTUBHO-03A0POBUTEIHHON
NEeSTENbHOCTBIO;

— TPUHATHE M peanu3alys LEeHHOCTeW 30poBOro M 0Oe3omacHoro obpasa KH3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PM3UYECKOMY U NCUXOJIOTHYECKOMY
3/10pPOBBIO;

— HeNpUsATHE BPEIHBIX MPUBBIYEK: KYpPEHUs, YIIOTPEOIEHUS aJIKOT0JIs, HAPKOTUKOB.
JInuHOCTHBIE pe3yabTaThl B cdepe oTHOIIEHMIT o0y4aromuxcs k Poccun kak k
Poaune (OTevecTBY):

— poccuiickasi HJIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHUIO POCCHHCKOM WAEHTHYHOCTU B
MOJIUKYJABTYPHOM  COLIMYME, YYBCTBO IPHYACTHOCTH K HMCTOPUKO-KYIBTYPHOM  OOIIHOCTH
poccuiickoro Hapojga U cyapbbe Poccuu, marpuoTH3M, TOTOBHOCTh K CiyXeHuio OTedecTBy, €ro
3aIUTE;



— YBa)XXEHUE K CBOEMY HapoJ]ly, YyBCTBO OTBETCTBEHHOCTM nepen PoanHoi, roppoctu 3a cBoit
Kpail, cBOK PoauHy, MpOIUIOE M HACTOALIEE MHOTOHAIMOHAJIBLHOIO Hapoaa Poccuu, yBaxkeHue K
roCyJapCTBEHHBIM cUMBOJIaM (rep0, ¢uiar, THMH);

— (OpMHUpPOBaHHE YBAXKEHHSI K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY s3bIKy Poccuiickoit
Oenepauyy, SABJISIOLIEMYCSI OCHOBOW POCCHUMCKONW HMJIEHTUYHOCTH U TIJIaBHBIM  (PaKTOpOM
HallMOHAJILHOT'O CaMOOIIPEIECIICHHS;

— BOCIIMTAHUE YBAXKEHUS K KYJIbTYpE, A3bIKaM, TPAJULUAM U 00bIYasiM HapOJI0B, IPOKMUBAOLIUX B
Poccuiickoit @enepanuu.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4aloIUXCcs K 3aKOHY, FOCy1apcTBY U
K IPasKIaHCKOMY 001IeCTBY:

— TPaKJaHCTBEHHOCTh, IPA’KJAHCKas MO3UIINUS aKTUBHOTO U OTBETCTBEHHOTO 4YJI€HA POCCUHCKOTO
o0I11ecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH, YBaXKAIOLIETO 3aKOH U
MIPaBOMOPSIIOK, OCO3HAHHO NMPUHHMMAIOLIEr0 TPaJWLMOHHbIE HAIMOHAJIbHBIE U OOIEYEIOBEYECKHE
I'YMaHUCTHYECKHE U JEMOKPATUUYECKHE LIEHHOCTH, TOTOBOTO K YYaCTHIO B OOLIECTBEHHO M KU3HU;

— TNpU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX MpaB M CBOOOJ YellOBEKa, KOTOpbIE MPHHAJIEKAT
KOKIOMY OT pOXJAEHHS, TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX MpaB M cBoOoja 0e3
HapylIeHUs MpaB M CBOOOJ OPYTUX JHUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa U CBOOOIBI
YelloBeKa U TpaKJaHWHA COTJACHO OOILIENpPU3HAHHBIM MPUHLMIAM M HOpPMaM MEXIyHapOIHOTO
npaBa u B coorBerctBUM ¢ KoHcturymmeint Poccmiickont ®denepanuu, npaBoBas W MOJIUTHYECKAs
I'PaMOTHOCTB;

— MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOILECTBEHHOM
IIPAKTUKH, OCHOBAHHOE HA JMAJOre KyJIbTYp, @ TAKXKe pa3IUyHbIX (JOPM OOILIECTBEHHOI'O CO3HAHMUS,
OCO3HAHHE CBOETO MECTA B MOJUKYJIbTYPHOM MHPE;

— UHTEPUOPHU3ALNS [EHHOCTEN JEMOKPAaTHUH U COLIMATIbHOU COJIMJAPHOCTH, TOTOBHOCTD K
JOTOBOPHOMY PEryIMPOBAaHUIO OTHOUICHUH B IPYIIIE WM COLUAIBHON OPraHU3aLNN;

— TOTOBHOCTb OOYy4YaloIUXCS K KOHCTPYKTMBHOMY Y4YacTHIO B TPUHATHM  pELEHHH,
3aTparMBalOIMX MX IpaBa M MHTEPEChl, B TOM 4YHCIE€ B Pa3IMYHBIX (OopMax OOLIECTBEHHOM
CaMOOpraHU3alluK, CaMOYIIPABICHMs], OOLIIECTBEHHO 3HAUUMOMN JEATEIbHOCTH;

— MPUBEPKEHHOCTh UJEAM HHTEpHALMOHAIN3MA, JPYXKObl, paBEHCTBA, B3aUMOIIOMOIIM HApOJIOB;
BOCIIMTAHUE YBAXKUTEJIBHOIO OTHOUICHHMsS K HAaLMOHAJIBHOMY JIOCTOMHCTBY JIOJEH, MX 4YyBCTBaM,
PEIUTHO3HBIM YOCKACHUSM;

— TOTOBHOCTh OOYYarOIIMXCsl IPOTUBOCTOSITH HAEOJOTUM SKCTPEMHU3Ma, HalMOHAIM3MA,
KceHO(pOoOMM;  KOppYyNUUH; JUCKPUMHUHALIMKM 10  COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIBHBIM [TPU3HAKAaM U APYIMM HETaTUBHBIM COL[MAJIBHBIM SIBJICHUSIM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIECHHI 00y4aIOIIUXCH € OKPY/KAIOIIMMH JIOAbMH:

— HPABCTBEHHOE CO3HAaHHE M IOBE/IEHHME Ha OCHOBE YCBOEHHUS OOIIEYEOBEYECKHX IIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEIEHUS B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTU M CHIOCOOHOCTH BECTH
IMajor C APYrUMM JIIOJBMH, JIOCTUTaTh B HEM B3aMMOIIOHMMAaHMs, HaXOIUTh OOIIMe LeNu U
COTPYIHUYATH JJISl UX IOCTUKEHHUS,

— MPUHATHE TYMaHUCTHUYECKUX [IECHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBHOE U 100pOXKenaTeIbHOe
OTHOIIEHHE K JPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;

— CMOCOOHOCTH K COINEPEXHUBAHUIO U (POPMUPOBAHKE MO3UTUBHOTO OTHOIIEHUS K JIIOJSIM, B TOM
qyuciae K JUIaM C OrPaHWYEHHBIMH BO3MOXKHOCTSAMHM 3J0POBbS M HHBaJIWAaM; OepekHoe,



OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIIEHUE K (PU3NYECKOMY H IICUXOJOTHYECKOMY 3JI0POBBIO
JIPYTUX JII0JIeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (hopmupoBaHUE BBIPAKEHHOW B MOBEACHUH HPABCTBEHHOU MO3UIIMH, B TOM YHCIIE CIIOCOOHOCTH
K CO3HATEIbHOMY BBIOOPY 100pa, HPABCTBEHHOI'O CO3HAHMSI U [TOBE/ICHUSI HA OCHOBE
YCBOCHHUS 00IIEUETIOBEUYCCKUX [ICHHOCTEH 1 HPABCTBEHHBIX YyBCTB (YECTH, JI0JITa, CIIPABEIITUBOCTH,
MUJIOCEPUS U APYKENI00Us);

— pPa3BUTHE KOMIETEHIIMH COTPYJHUYECTBA CO CBEPCTHHUKAMHM, IETHMH MJIQJIIETO BO3pACTa,
B3POCJIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, yUeOHO-HCCIIeI0BATEIBCKOM, TPOSKTHOM 1
OPYruX BUAAX ACSITEIHHOCTH.

JINYHOCTHBIE Pe3yJIbTAaThI B chepe OTHOIIEHU 00YyHAIOIIMXCH K OKPY KaloleMy MUPY,
’KUBOM NPHUPOJE, Xy10KeCTBEHHOH KYyJbTYype:

— MMPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd, 3HAUMMOCTH
HayK{, TOTOBHOCTh K HAYYHO-TE€XHUYECKOMY TBOPUYECTBY, BIJIaJIEHUE IOCTOBEPHON HMHGPOpPMAIIUEH O
MePEAOBBIX JOCTIKCHUSIX M OTKPBITUSIX MHPOBOW M OTEUECTBEHHOW HAyKH, 3aWHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUAX 00 YCTpOWCTBE MHUpa 1 00IIECTBA;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTIKEHUU
BCEH KHU3HU; CO3HATEJIHbHOE OTHOIIEHHE K HEMpPEphIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCHEIIHOM
npodeCcCHOHANTBHON U 00IIIECTBEHHOU e TETHFHOCTH,

— DJKOJIOTHYEeCKas KyJabTypa, OepeXHOe OTHOUIEHHsI K POJHOI 3emje, MPUPOJHBIM OOraTcTBam
Poccun m Mupa; mOHMMaHWE BIMSHUS COIMAIBHO-DKOHOMHUYECKHX TMPOIIECCOB HA COCTOSHHE
MIPUPOTHON W COIMATBHOM CPEJIbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOIHBIX PECYPCOB; YMEHUS U
HaBBIKM PAa3yMHOTO MPUPOJIONOIb30BAHMS, HETEPIIUMOE OTHOIIEHHE K ACUCTBUSIM, MPUHOCSAIINM
BpEJ SKOJIOTHH; MPUOOPETEHHE OTbITa 3KOJIOT0O-HAMIPABICHHOM 1S TENbHOCTH;

— 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPOMCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHONIEHNH 00yYAIOIIUXCS K ceMbe M POAUTEJISIM, B
TOM YMcJIe MOAr0TOBKA K CeMEHHOM KU3HU:

— OTBETCTBEHHOE OTHOLIEHHE K CO3[JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTUS IEHHOCTEH
CEMEMHOM KU3HU,

— TIOJIOKUTEINIbHBIN 00pa3 ceMbHU, pOAUTEILCTBA (OTIIOBCTBA U MATEPUHCTBA), UHTEPUOPU3ALIHS
TPaJAULIMOHHBIX CEMEUHBIX IEHHOCTEH.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHONIEHHSI 00y4YaKOIIMXCS K TPYyay, B cepe
COIMATbHO-9KOHOMUYECKUX OTHOIICHHUI:

— yBaXXeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alI[UTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOD Oyaymieil mpodeccuu Kak MyTh U CIOCO0 peanu3aiun COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTH OOYyYaroOMmMXCS K TPYIAOBOW Npo(deCCHOHATbHONW NEATENIBHOCTH KaK K
BO3MOYHOCTH y4acTHs B PEIICHUN JTMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MTPOOIIEM;

— TOTPEOHOCTh TPYAMUTHCS, YBOXKEHHE K TPYAY U JIOASIM TPyAa, TPYAOBBIM JOCTHKEHUSM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BUJAM TPYAOBOM
NEeSATENbHOCTH;

— TOTOBHOCTh K CAaMOOOCTYKUBaHHUIO, BKIIt0Yasi 0Oy4eHHE U BBITIOJHEHUE TOMAIIHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yJbTaThI B chepe Ppusnyeckoro, nCHX0I0ru4€cKOro, COUAILHOIO
U AaKaJeMH4YeCKOro 01aronoy4mnsi 00y4arouuxcs:



— (¢u3nuecKoe, IMOIMOHATIBHO-IICUX0JIOTHYECKOE, COLMAIBHOE OJIaronoiydue OOydaromuxcsl B
KU3HU 00pa3oBaTENIbHOI OpraHu3aluy, OLIYIIEHHE AETbMHM OE30IaCHOCTH U IICHUXOJOIMYECKOTO
KoMopTa, THPOPMALMOHHONH OE30MTACHOCTH.

I[lnannpyemble MeTanpeaAMeTHbIE Pe3yJbTAThI:
1. PeryasiTuBHbIe YHHBepcaJbHbIe YUueOHbIE 1eliCTBUA
BbInycKHUK HAYYHTCSH:

— CaMOCTOSITEJIbHO OMPEIENATh 1EIH, 3aaBaTh apaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OTIPENIETUTh, YTO 1eJIb JOCTUTHYTA;

— OLIGHMBAaTh BO3MOXKHBIE IIOCJEACTBHUS JOCTIKCHHS ITOCTaBJICHHON 1€ B JCSITEIBHOCTH,
COOCTBEHHOW JKM3HH WM JKU3HH OKPYKAIOIIMX JIFOACH, OCHOBBIBASCh HA COOOPAKCHUSX JTUKH H
MOpaJH;

— CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3a/1a4U B 00Pa30BATEIBHON JIEATEILHOCTH U
KU3HEHHBIX CUTYaIIHIX;

— OIICHUBAThH PECYPCHI, B TOM YHUCJI€ BPEMsI U Ipyrue HeMaTepuaibHbIe PECYpChl, HEOOXOAMMbIE
JUTSI TOCTHYKEHUS TTIOCTABICHHOM 1IETH;

— BBIOMPATH IMyTh AOCTHKEHHUSI 1I€JIH, TUTAHUPOBATH PEIICHUE TIOCTABJICHHBIX 33724, ONTUMHU3UPYS
MaTepuaabHbIC H HEeMaTepUalbHbIE 3aTPaThI,

— OpraHu30BBIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIMUMBIX TSI TOCTHKEHUS
IMOCTaBJICHHOM IIE/IH;

— COIIOCTABJISATH MOJTYICHHBIA PE3yIbTaT ACITCIBHOCTH C TIOCTABICHHOM 3apaHee MEIbIO.

2. ITo3HaBaTe/ibHbIEe YHHBEPCAJIbHbIE YUeOHbIe JIeiiCTBUS
BbINMyCKHUK HAYYUTCS:

— WCKaTh U HaxoJUTh OOOOUIEHHBIE CHOCOOBI pEUIEHUS 3ajady, B TOM YHCIE, OCYLIECTBISTH
pa3BepHYThI WH()OPMAIMOHHBI TIOMCK ¥ CTaBUTh HAa €ro OCHOBE HOBbIe (yuyeOHBIE U
TTO3HABATEIHHBIC) 331a4H;

— KPUTHYECKU OIICHUBATh U MHTEPIIPETUPOBATh MH(OPMALIMIO C Pa3HBIX MO3UIIMIA, PaclO3HABAThH
1 (PUKCHUPOBATh MPOTUBOPEUNs B UHPOPMAIIMOHHBIX UCTOYHUKAX;

— HCIOJb30BaTh PAa3jMuYHBIE MOJICIbHO-CXEMAaTUUYECKHE CpelICTBAa JJs  MpeACTaBlICHUS
CYIIECTBEHHBIX CBSI3€il M OTHOIICHUMN, a TaKXKe MPOTUBOPEYUH, BBISIBICHHBIX B MH(GOPMAIIMOHHBIX
HCTOYHUKAX;

— HAXOAWTh M MPUBOAUTH KPUTUYECKHE AapryMEHThl B OTHOILICHUU MACUCTBUNA U CYKICHHIA
JIPYroro; CHOKOMHO UM pa3yMHO OTHOCHTbCA K KPUTHYECKHUM 3aMEUYaHHUSIM B OTHOUICHUH
COOCTBEHHOTO CYKJIEHHS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BHUTHS,

— BBIXO/IUTH 332 PAMKH Y4€OHOTO MPEMETa U OCYIIECTBIATH IeJIeHANIPABICHHBINA MOUCK
BO3MOXHOCTEH /7151 IUPOKOTO MEPEHOca CPEACTB U COCOOOB IEHCTBUS;

— BBICTpauBaTh HHJIMBUIyATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YIUTHIBASI OTPAHHUEHUS CO
CTOPOHBI IPYTHX YYACTHUKOB U PECypCHBIE OTPAaHHUCHUS;

— MEHATH U YJepKUBATh Pa3HbIe O3UIMH B MO3HABATEIHHON JESITENEHOCTH.

3. KoMMyHNKaTHBHbIe YHHBepcaibHble yueOHbIe AeiicTBUS
BbInycKHHMK Hay4YuTCsi:

— OCYILECTBIISITh JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKaMH, TaK M CO B3pPOCIBIMH (Kak
BHYTpH 00pa30BaTeIbHOM OpraHu3aluy, TaK U 3a ee MpeieiaMu), MoI0UpaTh NapTHEPOB JUIS



JIETIOBOM KOMMYHHUKAITUH UCXOSl U3 COOOpaKeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, a HE

JIMYHBIX CUMIIaTHH;

— TIPU OCYILIECTBICHUH I'PYNIIOBON PabOTHI OBITh KaK PYKOBOJIUTENEM, TaK M WIEHOM KOMAaHIbI
B Pa3HBIX pOJISIX (FeHEpaTop UAeH, KpUTHK, UCIIOJIHUTENb, BHICTYNAIOIIN, KCIIEPT U T.1.);

— KOOPJIMHHUPOBATH M BHITIOJIHATH Pa0OTY B YCIOBUAX PEATHHOTO, BUPTYAIILHOTO U

KOMOWHHPOBAHHOTO B3aMMOJCHCTBUS;

— Pa3BEPHYTO, JIOTUYHO U TOYHO HM3JIaraTh CBOXO TOUKY 3P
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(DIMKTOTCHHBIE CUTYallUd U TPEIO
¢a3zsl,
OLICHOYHBIX CYKJICHUH.

4. HﬂaﬂﬂpyeMble MNPEAMETHLIC PE3YJbTAThI:

BbICTpanBaTb JACJIOBYIO U O6pa3OBaTeJII>Hy10 KOMMYHHKAIIHUIO,

CHH C UCIIOJIB30BAHUEM aJCKBAaTHBIX

TBpaIaTh KOH(MIUKTHI O UX aKTHBHON
n30erast JIMYHOCTHBIX

BeinmyckHUK HayduTcs

BI)IHYCKHI/IK IMMOJTYYHUT BO3MOXKHOCTDH

MCKIY XAMHEN U ApyruMu €CTCCTBCHHBIMH HAaYKaMM,

HWIUTIOCTPpUPOBATh Ha HNpHUMEpax CTAHOBJIICHHUC U

9BOJIIOIINIO OpFaHH‘IeCKOﬁ XHMMHHU KaK HayKu Ha
PA3TUYHBIX UCTOPHUYCCKHUX dTAllaX €€ Pa3BUTHUAA;

— YCTaHABJIMBATb NPUYHUHHO-CJICACTBCHHLBIC CBA3U
MCKIY CTPOCHHUEM AaTOMOB XUMHUYCCKHUX DJICMCHTOB U
MNEPUOINICCKUM H3MCHECHHEM CBOMCTB XUMHUYCCKUX]|

OJICMCHTOB MU HX COGI[I/IHGHI/Iﬁ B COOTBETCTBUU C
IIOJIOXKEHHUEM XHMHYCCKHUX JJICMCHTOB B HepHOHquCKOﬁ
CHUCTEME,

AQHAJIM3UPOBATh COCTAB, CTPOCHHE M  CBOWCTBA
BEILIECTB, IPUMEHSIS MOJI0KEHHUSI OCHOBHBIX XUMUYECKHUX
TEOpUI: XUMHUYECKOTO CTPOCHHUS
A.M. Byrneposa, CTPOCHUSA

XUMHYECKOM CBA3H, BHGKTPOHHTHHGCKOﬁ AUCCOoMalnn

OPraHN4Y€CKHUX|
COCJIMHEHU U aToMa,
KHCIIOT H OCHOBaHHﬁ; yCTaHaBJIUWBAThL IIPUYHUHHO-
CJICACTBCHHBIC CBA3U MCIKAY CBOMCTBaMH BCIICCTBA U €TO
COCTaBOM U CTPOCHUCM;

CHCTEMaTUYECKON

IIPpUMCHATDH IIpaBujia
Me)KﬂyHapOHHOﬁ HOMCHKIJIATYPbI CpeacTBa
Pa3jInuCHUsA 1 I/II[eHTI/I(i)I/IKaLII/II/I BCIIICCTB IO UX COCTAaBY U

CTPOCHHUIO;

Kak

COCTaBISITh MOJICKYIISIDHBIE M CTPYKTYPHBIG
(hopMyITbI HEOPraHUYECKUX U OPTAaHUYECKUX BEIECTB KaK
HOCcHUTeNel MH(pOpMaMu O CTPOSHHH BEIIECTBA, €r0
CBOMCTBaX M MPUHAIICKHOCTH K ONPEACTICHHOMY KJIacCy
COCIUHEHUH;

— O0OBSACHATH TPUPOJy U CIOCOOBI 0Opa3oBaHUS

HAYYUTHCS

packpbeIBaTh Ha TMpUMEpax poJib XUMHH B  — opmyiuposams yeny
(hopMUPOBAHNHN COBPEMEHHOW HAyYHOW KapTUHBI MUPA U B UCCTE008AHU, 8b108U2AMND U
MPAKTUYECKOW JESATEIHPHOCTH YEJIOBEKa, B3aUMOCBS3ER NpOGEpsnb 9KCNEepUMEeHMaNbHA

2unomesvl 0  XUMUYECKUX CBOLUCMEAX
seuecme Ha OCHose ux cocmaea u
CMpOEHUAL, ux cnocobrocmu
ecmynanv 6 xumudeckKkue peakyuu, o

xapakmepe u npoOyKmax pasiuyHulx

XUMUYECKUX PeaKyull;

- camocmosimenbHo
NIAHUPOBAMb u npoeooums
Xumuuecxkue 9KCHepUMEeHmMbl ¢
coonodeHuem  npasun  6e30nacHou
pabomol c sewecmeamu U

1A60pamopHuIM 000PYO008AHUEM,

UHmMepnpemuposams OaHHbsle O
cocmase U CMpPOeHUU 6eujecms,

NOyYeHHble c nOMOUbIO
COBPEMEHHBIX PUBUKO-XUMUYUECKUX
Memooos;

—  onucweléamo cocmosinue
INEKMPOHA 6 amome HA OCHOBe
COBPEMEHHDBIX K8AHMOB0-
MEXAHUYECKUX npeocmasieHuil. o

cmpoeHuu amoma Ons  00BACHeHUs

pe3yibmamoe cnekmpailbHoco
aHajluza eewecme,

— Xapakmepuszosedanib PpPoJib
CBOWZOCO()@prCClWMX
cemepoyurKiiudecKux coeOuHenull u

HYKJII€EUHOBbIX KUCI0N KAK BAICHEUUIUX

XUMUYECKON CBSI3H: KOBAQJICHTHON (mosiApHOH,

OUoI02UYeCKU AKMUBHBLX eewecmes,




HENOJIAPHOW), NOHHOW, METAJUIMYECKOM, BOLOPOJHON — ¢
LIEJIbIO OIIPEAETICHUS] XUMUYECKOW aKTUBHOCTH BEILIECTB;

—  XapakTepu30BaTh du3nueckue CBOICTBa
HCOPraHN4CCKUX u OpPraHN4YCCKUX BCIICCTB u
YCTaHaBJIMBATb 3aBUCHUMOCTDb (I)I/I3I/I‘-IGCKI/IX CBOCTB
BEHIICCTB OT THUIIA KpHCTB,JIJIH‘-ICCKOfI PCLICTKU,

— XapaxkTepu3oBaTb 3aKOHOMEPHOCTH B HW3MEHEHUU
XUMHYECKUX CBOMCTB MMPOCTBIX BCHICCTB, BOJOPOJHBIX
COGHHHCHHﬁ, BBICHIUX OKCUIAOB U THAPOKCHUIOB,

— IPUBOAUTH IPUMEPHl XUMHMYECKUX  pEaKIui,
PaCKpBIBAKOIIMX XapAKTEPHbIE XUMHUYECKUE CBOWCTBA
HCOPraHM4YCCKUX H OPraHuvYCCKHUX BCHICCTB H3YUCHHBIX
KJIaCCOB C IIEIbI0 WX HACHTUPHUKAIUU W OOBICHEHUS
o0jacTu NpUMEHEHHUS,;

— OMpPEACIATh MCXaHHU3M pC€aKOuu B 3aBUCUMOCTHU OT
YCIIOBUM TPOBENECHHUSI pPEAKUUH W  I[POTHO3HPOBATH
BO3MOXHOCTE MPOTCKAaHUA XHUMHUYCCKHX peaKHI/Iﬁ Ha
OCHOBE THITa XMMHUYECKOH CBSI3U M aKTUBHOCTH PEarcHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTDH peaKHHOHHOﬁ
CIIOCOOHOCTH OPraHMYECKHX COEJUHEHHM OT XapakTrepa
B3aMMHOIO BJIUSHUSL aTOMOB B MOJIEKyJaX C LENblo
IIPOrHO3UPOBAHMSI IPOAYKTOB PEAKIIUH;

— YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peakuMM M CMEUIEHHA XHMHMYECKOIO paBHOBECHS OT
pasnUyHbBIX  (AKTOPOB €  LENbIO  ONpEAEICHHUs
ONTUMAJIBHBIX ~ YCIOBUH  INPOTEKaHUs  XMMHUYECKUX
IIPOLIECCOB;

—  YCTaHaBIMBAaTh TIE€HETHYECKYIO CBS3b  MEXIY
KJJacCaMU HEOPraHWYECKUX U OPraHUYECKUX BELIECTB AT
000CHOBaHMS MPUHIMIINAIBHON BO3MOXXHOCTH HOTYYEHUS
HEOPraHM4eCKUX M OPraHUYeCKUX COCIUHEHUH 3aJJaHHOTO
COCTaBa U CTPOCHUS;

— HoJa0MpaTh PEareHThl, YCIOBHSI U ONpENeNsiTh
OPOAYKTHl ~ peakiuil,  MO3BOJSIOUIMX  peaau30BaTh
71a00paTOpHbIE U TMPOMBILUIEHHBIE CIIOCOOBI IMOTYYEHUs
BOXHEWIINX HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB;

— OIPEeNeIIATh XapaKTep Cpe/ibl B pe3yjbTaTe rUApoIn3a
HEOPraHMYECKUX U OPraHMYECKUX BELIECTB M NMPHUBOJIUTH
IIPUMEPBI THUAPOJIN3Aa BEUIECTB B IOBCEJHEBHOW >XU3HU
4ejoBeKa, OHOJOrMYeCKMX OOMEHHBIX Ipoleccax u
IIPOMBIIIJIEHHOCTH;

— TPUBOJUTHIPUMEPBIOKACIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxkuui B IpUpOJE,
IIPOM3BOJICTBEHHBIX IIPOLIECCAX U IKU3HEAEATEIBHOCTH
OpraHU3MOB;

— 00OCHOBBIBaTb  IPAKTHMYECKOE  HCIIOJIb30BAaHHUE
HEOPraHMYECKUX U OPraHNYECKUX BEUIECTB U UX peaKIuil

— npocHO3Upo8ams
B03MOIACHOCMb NPOMEKAHUS
OKUCTUMENbHO-80CCMAHOSUMELHBIX
peaxyuil, 1excaujux 8 OCHOge
NPUPOOHBIX U NPOU3BOOCMBEHHBIX
npoyeccos.




B IPOMBIIIUIEHHOCTH U OBITY;

—  BBINOJHATH ~ XUMUYECKHH  OKCHEPUMEHT IO
pacno3HaBaHU M  MOJYYEHUI0 HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB, OTHOCAIIMXCA K Pa3InYHBIM
KjlacCaM COEJIIMHEHUM, B COOTBETCTBUU C INpPaBUIAMH U
npueMamMu  0Oe30macHOW  paboTBl C  XUMHUYECKUMHU
BEIIECTBAMU U Ja0OPATOPHBIM 000PYIOBaHUEM;

— TpPOBOJUTH pAacyeThl HA OCHOBE XHMHUYECKUX
dbopMynT M YpaBHCHHHA  pPEaKIIHA: HAXOXKJICHUE
MOJIEKYJISIpHON (OpMYJIbl OPraHUYECKOTO BEIIECTBA 10
€r0 IMJIOTHOCTH M MAaCCOBBIM JIOJISIM SJIEMEHTOB, BXOISIIIHX
B €ro COCTaB, WM IO MPOJYKTaM CrOpPaHuUs; pacyeTbl
MacCcoBOW JM0Jin (Macchl) XUMHYECKOTO COCIWHEHUS B
CMECH; pacyeTbl Macchl (00beMa, KOJIMYecTBa BEIECTBA)
MPOJYKTOB pPEaKIMH, €CIM OJHO U3 BEIIECTB JAaHO B
n30bITKE (MMEET MpPHUMECH); pacdyeTbl MacCOBOW WIIU
00BEMHOM  JOJAM  BBIXOAA MPOAYKTa pEaKUuud OT
TEOPETUYECKH BO3MOIKHOTO; pacdeThl TeIrioBoro sddexra
peakmuu; pacyeTbl OOBEMHBIX OTHONICHHH Ta30B IMpH
XMMHUYECKUX  peaKIusaX; pacdyeTbl Maccel (oObema,
KOJIMYECTBA BEIECTBA) MPOAYKTa PEaKlUU, €CIU OJIHO W3
BEIIECTB JIaHO B BHJE pacTBOpa C OIPEACIECHHOU
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;

— HCIOJb30BAaTh METOJbl HAyYHOI'O MO3HAHMS: aHAJIN3,
CHHTE3, MOJEIUPOBAHUE XHMUYECKUX IIPOIIECCOB U
SBJICHUM — MpH PpEIIEHUH Yy4eOHO-UCCIIEN0BATENIbCKUX
3aJad O H3YyYEHHIO CBOMCTB, CHOCOOOB MOJIydeHHs H
pacro3HaBaHMs OPraHUYECKUX BELECTB;

— BIAQJETh IpaBUJIaMM O€30IaCHOr0 OOpaleHUs C
€IKUMH, TOPIOYMMH U TOKCHYHBIMH  BEILECTBAMH,
cpeAcTBaMu ObITOBOM XHMUU;

— OCYIIECTBJIATh MOMCK XMMHYECKOH MH(OpMaIuu Io
Ha3BaHUAM, HJIEHTU(UKATOPAM, CTPYKTYPHBIM (GopMyliaMm
BEIIIECTB;

— KPUTHYECKH OLEHMBATb WU MHTEPIPETUPOBATH
XUMUYECKYIO uHpOpMaIHIo, COJIePIKALLYIOCS B
COOOLIEHUAX CPEACTB MaccoBOM MH(pOpMAaLUH, pecypcax
WHTepHeTa, Hay4HO-TIONMYJISIPHBIX CTAaThsX C TOYKH 3pEHHUS
€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSAX BBIBICHUS
OLIMOOYHBIX CYXJAEHUH M (OPMHUPOBAHUS COOCTBEHHOM
MO3UIINH;

— YCTaHaBIMBATb B3aUMOCBA3M MeEXAy (GakTaMu H
TEOpHeH, TMNPUYUHOH W CIEACTBHEM IpU  aHAIU3e
NpoOJEeMHBIX CHUTyallMd M OOOCHOBAaHMM HPUHUMAEMBIX
pelIeHN Ha OCHOBE XUMUYECKUX 3HAHUMH;

— TPEJCTaBIATHIIYTHPEIICHUATIO0ATEHBIX
POOJIEM, CTOSIUXIIEPEAYEIIOBEYECTBOM, I




MEPCIEKTUBHBIX HAIMpaBJICHUN pPAa3BUTUS XUMHUYECKUX
TE€XHOJIOTH, B TOM YUCJIE TEXHOJIOTMH COBPEMEHHBIX
MaTepuanioB C  pa3auyHOMN (G YHKIIMOHATBHOCTHIO,
BO300HOBIISIEMBIX HCTOYHUKOB CBIPbS, TEPEpabOTKu U
YTUIU3ALUN TPOMBIIUICHHBIX U OBITOBBIX OTXOOB.

Conepxxanue yueOHOro npeamera « XuMms»
10-11 knaccnl (210 yacoB)
Yray0/eHHblIi ypOBeHb

OCHOBBI OPraHUYeCcKoil XUMHUH

[losiBneHHMe M pa3sBUTHE OPraHUYECKON XUMHH Kak Haykd. [Ipeamer opraHmdecKor XMUMUU.
Mecto W 3HaYeHUWE OPraHUYECKOM XMMHM B CHCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHMYECKUX U OPraHUYeCKUX BELIECTB.

XUMHUYECKOE CTPOCHHME KakK IMOPSIOK COEIMHEHHS aTOMOB B MOJIEKYyJ€ COTJacHO HUX
BaJIeHTHOCTU. OCHOBHBIE IMOJIOXKEHUSI TEOPUU XHMUYECKOTO CTPOCHUS OPraHMYECKUX COEIUHEHMM
A.M. bytnepoBa. YriaepoaHblli CKEJIET OPraHUYECKOW MOJIeKyJbl. KpaTHOCTh XMMHUYECKOW CBS3U.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHUs MOJEKyl. M3oMepus m m3oMepsl.
[Tonsite o ¢yHkuMOHaNbHOM rpynme. [IpUHIKIB KiIacCUPUKAIMU OpPraHUYECKUX COETUHEHUIL.
MexiyHapoiHass HOMEHKJIaTypa U IPUHLUIBI 00pa30BaHusl HA3BaHUN OPraHUYECKUX COETUHEHUH.

Knaccudukanus u  0OCOOCHHOCTHM OpPraHMYECKUX peakmuil. PeakiuoHHBIE IIEHTPBHI.
[lepBoHayanbHbIE MOHATUSA O TUMAX W MEXaHU3Max OPraHUYECKUX peakiui. ['oMOIUTHYEeCKUid U
TETEPOTUTHICCKUN Pa3phlB KOBAJECHTHON XUMHUYECKOW cBsizn. CBOOOJAHOpAAMKAILHBI W HOHHBIN
MexaHu3MbI peaknuu. [loHsaTre o Hykieoduie u anexTpoduie.

AnkaHpl. DIJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl MeTaHa. Sp3-
rubpuanzanus opOuTaneil atoMoB yriepoia. I'omonorudeckuil psin u obmas dopmysia ajikaHOB.
CucremaTnueckas HOMEHKJIATypa ajKaHOB M paaukaioB. M3omepus yriepoJHOro CKeJeTa.
du3nyecKknue CBOKWCTBA aJIKAHOB. 3aKOHOMEPHOCTH M3MEHEHHS (PU3NYECKHX CBOMCTB. XUMHUYECKHE
CBOMCTBa aJIKaHOB: TaJIOTEHUPOBAHUE, IETUIPUPOBAHUE, TEPMHUECKOE Pa3IOKEHHE, KPEKUHI Kak
CHocoObl MOJYYEeHUS BaXXHEHIIMX COEAMHEHUN B OpraHMYEeCKOM CHHTe3e. ['opeHue allkaHOB Kak
OJIMH U3 OCHOBHBIX MCTOYHHMKOB TeIlJIa B MPOMBIIUIEHHOCTH U ObITy. M30Mepu3zaius Kak crocod
MOJIy4YeHHUsI BBICOKOCOPTHOTO OeH3nHa. MexaHH3M peakIui CBOOOJHOPAAMKAIBHOTO 3aMElICHHUS.
[Tonyuenue ankanoB. Peakuus Bropua. Haxoxenue B mpupojie ¥ NpUMEHEHHE aJIKaHOB.

Huknoankanel. CTpoeHHE MOJEKyN MHKIOankaHoB. OOmas QopMmyna IUKIOATKAHOB.
Homenknarypa mukioankanoB. M3omepusi IHUKIOANTKAaHOB: YIJIEPOJHOTO CKEJleTa, MEXKKIaccoBas,
MpOCTpaHCTBeHHAA (yuc-mpanc-uzomepusi). Creruduka CBONCTB IUKIOATKAHOB C MAJIBIM Pa3MEPOM
nukia. Peakuuu npucoeIMHeHHs 1 paAuKalbHOTO 3aMEIICHUS.

AJKeHBbI. BHCKTpOHHOC U MNOPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJIBI O3TUJICHA. sz'

ruOpuau3aiys opouTaneil aroMoB yriepojaa. 6- U m-CBsA3u. [ 'oMosnorndyeckuit psi u obmas popmyna
ankeHoB. HomenknaTtypa ankeHoB. M30Mepus alKkeHOB: YrJIIEpOJHOIO CKENETa, IOJ0KEHUS KPaTHOU
CBSI3U, MPOCTPAHCTBEHHAA (Yuc-mpanc-u3oMepusi), MexkinaccoBasi. Puzndeckrue CBOWCTBA aJIKEHOB.
Peakiun  »1eKTpOPUIBHOTO MPUCOEAMHEHUS Kak CcHoco0 TModydeHHs  (YHKIHMOHAIbHBIX
MIPOU3BOIHBIX YIIeBo10poJioB. ITpaBuno MapkoBHHMKOBA, €ro 3JleKTpOHHOE 00OoCHOBaHME. Peakiuu
OKHCIIeHUs U TnoJimMepusanuu. [lonmdTuineH Kak KpYHMHOTOHHAXKHBIA IIPOAYKT XHUMHMUYECKOIO
npou3BoAcTBa. [IpombliieHHsle U 1TabopaTOpHBIE CIIOCOOBI MOJIyYeHHs allkeHOB. [Ipasuno 3atiyesa.
IIpuMeHeHNE aKEHOB.

Ankanuensl. Knaccupukanus ankaJdeHOB IO B3aMMHOMY pAacCIOJIOKEHHIO KpaTHBIX CBs3edl B



Mouiekyae. OCOOEHHOCTHM  AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS  COMPSDKEHHBIX
ankaguenoB. OOmas gopmyna ankagueHoB. HoMmeHknatypa u u3oMepus ainkaaneHoB. Pusnmueckue
CBOMCTBA  QJKaJME€HOB. XHMHUYECKHE CBOMICTBA  QJKaJMEHOB: pEaKUUH  MPUCOCITUHEHUS
(rugpupoBaHMe, TaJIOreHUpOBaHue), ropeHus U nonuMmepusauuu. Brkiag C.B. JlebeneBa B nonydenue
CUHTETHYECKOTO Kayuyka. BynkaHusauus kayuyka. Pesauna. MHoroo0pasue BUIOB CUHTETHUYECKUX
Kay4yKOB, UX CBOMCTBA U puMeHeHue. [lonydeHue ankaaueHoB.

AnKuHBL. OJNEKTPOHHOE€ U TNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl alleTHIIEeHa. SP-
ruOpuau3anyst opOuTaneii atoMoB yriepona. I'omonorndyeckuii psim u obmas gopMysa aaTKWHOB.
Homenknarypa. M3omepus: yriepogHOro CKejeTa, IOJOKEHHS KPaTHOM CBSI3H, MEXKIIACCOBAs.
@uU3NYECKUEe CBOMCTBA AJIKMHOB. XMMHUYECKUE CBOWCTBA AJKMHOB: PEAKLMU IPUCOCAUHEHHS Kak
croco0 MoJydeHHs MOJMMEPOB M APYIHX IMOJIE3HBIX NMPOIYKTOB. Peaxyuu 3amewenus. I'opeHue
alleTWJIeHa KaK MCTOYHHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHU JJsi CBapKM M PE3KH METaJlIOB.
[Tonyuenue aneruneHa NUPOJIN30M MeTaHa U KapOUIHBIM MeTo1oM. [IpuMeHeHue aneTuieHa.

Apenbl. Hcmopus omkpwimus 6enzona. COBpeMEHHBIE NpPEACTaBIEHUS 00 AJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHuu OeHszoia. M3omepus ¥ HOMEHKIaTypa ToMosioroB OeHzona. OOmias
dbopmyna apeHoB. dusznueckwe CBOWCTBa OeH307a. XUMHUYECKHME CBOWCTBAa OEH30J1a: peaKinu
ANMEKTPOPIIBHOTO  3aMeleHuss (HUTPOBaHHWE, TaJOTEHUPOBAHWE) KaK CIOCO0  TOJYYCHHS
XMUMHUYECKUX CPEACTB 3alMUThl pPAaCTeHHM; MPUCOEAUHEHUS (THIPUPOBAHUE, TaJIOTEHUPOBAHUE) KaK
JI0Ka3aTeNIbCTBO HEMpEeNbHOro Xxapakrtepa OeH3ona. Peakuus ropenus. Ilonmydenue Oensouia.
Ocobennocmu Xumudeckux ceoticme monayoid. B3auMHOe BIIMSHUE aTOMOB B MOJIEKYyJE TOJIyoJa.
Opuenmayuonnvle 3¢ppexmul 3amecmumerneti. IlpumeneHne romosaoros 0eH3oJ1a.

Cruprel. Knaccudukarus, HoMeHKIIaTypa ciupToB. ['oMoorundeckuii psan u oomas popmyria
MpeiebHBIX OJTHOATOMHBIX clIUPTOB. M3oMepus. dusnueckre cBOMCTBA MpeAeNbHBIX 0JHOATOMHBIX
cnupToB. BomoponHas cBs3b MeX1y MOJIEKYIaMH U €€ BIUSHUE Ha GU3NYECKHe CBONCTBA CIIUPTOB.
XWMHUYECKHE CBOWCTBA: B3aWMOJCHCTBHE C HATPUEM KaK CHOCOO YCTAHOBIICHUSI HAIMYUS
TUAPOKCOTPYMIBI, C TaJOTEHOBOJOPOJAMHU KaK CHOCOO TIOJyueHHUsl pacTBOpPUTENEH, BHYTPH- U
MEXMOJIEKYJIsipHas neruaparanus. Peakuusi ropeHus: cnupThl Kak TorunBo. [lomydeHnue staHouna:
peakiusi OpoKeHHUs TIJIIOKO3bl, TUIpaTauus dSTwieHa. lIpuMeHeHue MeTaHoJa U 3TaHOJIA.
Ou3noIOTUYECKOe JIEHCTBUE METaHOJa M 3TaHOJa Ha OpraHu3M YeJoBeKa. OTHIICHTIIMKOIb U
[NIMLEPUH KaK MPEICTaBUTENM MpeAeNbHBIX MHOTOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHUE JIJIs1 paclio3HABaHUs TJIMIEPUHA B COCTaBE KOCMETUYECKUX
cpencts. [IpakTuueckoe npuMeHeHNE STUICHITIMKONS U MIHIIEpUHA.

®enon. Ctpoenne Mosekynbl (eHona. B3anmHOe BiIMsSHHE aTOMOB B MOJIEKyje (eHoma.
®duznyeckue cBoicTBa (peHona. XuMHUECKUE CBOWCTBA (peaklMu ¢ HATPUEM, THAPOKCUIOM HATpPHs,
o6pomom). [Tonyuyenue denona. [Ipumenenue dpenona.

Anbrerunpl U ketoHbl. Knaccudukanus anpAerufioB M KeToHOB. CTpoeHHE MNpeaeIbHBIX
aNbJIETHJIOB.  DIEKTPOHHOE U MPOCTPAHCTBEHHOE  CTpPOEHHE  KapOOHHWIIBHOW  TPYIIIBI.
I'omonoruueckuit psin, oOmas ¢opmyna, HOMEHKIATypa W HM30MEpUs TNPEAEIbHbIX ajbJErHJIOB.
dusnuecKkue CBOWCTBA MpEAETIbHBIX aJbJEIHI0B. XUMHUUECKHUE CBOWCTBA MPEAEIbHBIX allbJIEeTU/IOB:
THJIPUPOBAaHUE; KAyeCTBEHHBIE pEAaKLUUU Ha KapOOHWIbHYIO TIpymiy (peakuus «cepeOpsHoro
3epKasia», B3auMmozencTBue ¢ ruapokcuaoM meau (II)) m ux npumeneHue aIst OOHapyKEHUs
NpeeNbHBIX AJIBJETHAOB B IPOMBIIIIEHHBIX CTOYHBIX BoJax. [lomydyeHne nmpenenbHbIX anbIeruioB:
OKHCIICHHE CIUPTOB, TuApaTauus auerwieHa (peaxkuus KyuepoBa). TOKCHYHOCTH ajb/erHJIOB.
[Ipumenenne Qopmanbiaeruaa u ameranbiaeruia. AIETOH Kak MpeAcTaBUTeNb KeTOHOB. CTpoeHHe
MOJIEKYJIbI arieToHa. OCOOEHHOCTH peaKluu OKUCIIeHHs aleToHa. [IpuMeneHue aneroHa.

KapOonoBbie kucnotel. Knaccugpukanuss u HOMEHKIaTypa KapOOHOBBIX KHCIOT. CTpoeHHe
MpeeNbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOT. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE



KapOOKCHIIbHOW Tpynnbl. ['oMosorndyeckuil psg u obmas GopMmyna MpeneinbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. DPHU3MUECKHE CBOWCTBA IMPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMUYECKHEe CBOMCTBA MpPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT (pEaKkIHMH C METajulaMu,
OCHOBHBIMM OKCHJIaMHU, OCHOBAaHUSIMHU U COJISIMH) KaK IIOJTBEPK/IEHUE CXO/ICTBA C HEOPraHMYECKUMU
Kucinotamu. Peakius srepudukanuy u ee 00paTUMOCTh. BiusiHue 3amecTuTeneil B yrieBo10poIHOM
paauKae Ha CHIly KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MypaBbHUHON KHCIIOTHI.
[lonyueHnue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIEHUE aJIKaHOB, aJIKEHOB,
MIEPBUYHBIX CIIUPTOB, aJbJCTHI0B. BakHEeHIIMe MpeICcTaBUTEIM KapOOHOBBIX KHUCIIOT: MypaBbHHAs,
YKCycHasi U OeH30iHas1. Breicmme npeenbHble U HellpeaeabHble KapOOHOBEBIE KUCIOTEL. Onmuyeckas
usomepus. Acummempuueckuti amom yenepooa. [lpumenenne kapOOHOBBIX KUCIIOT.

CrnosxHbie 3¢upsl U xxupbl. CTpOCHNE M HOMEHKJIATYpa CIIOKHBIX 3PupoB. MexkiaccoBast
n30Mepust
¢ KapOOHOBbIMH KucioTamMu. CrocoObl MOdydeHHus CHOXKHBIX 3¢upoB. OOpaTHUMOCTh pPEAKIHMH
stepudukanmn. [IpumeHeHue CI0XHBIX 3PUPOB B MHUIIEBONH W Map(IOMEPHON MPOMBIIIJICHHOCTH.
JKupsl Kak clokHbBIE 3(QUPHI TIIHIIEPUHA U BBICIINX KAPOOHOBBIX KHCIIOT. PacTUTENbHBIC U )KUBOTHEIC
JKUPBI, UX cocTaB. PU3NYECKHE CBOMCTBA JKUPOB. XHMHYECKHE CBOWCTBA KUPOB: THAPHUPOBAHUE,
okucieHue. ['Maponu3 wiM OMBUIEHHE XUPOB KaK CIOCOO MPOMBILUIEHHOTO MOJy4€HUs COJIeH
BBICIIMX KapOOHOBBIX KUCIOT. [IpuMenenune »upoB. MbUT4 Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Moromue cBOMCTBA MbLIA.

VYrnesoapl. Knaccuduxamus yrineBogoB. @u3nyeckue CBOMCTBA M HAXOXKJCHUE YIJICBOJOB B
npupose. [oko3a Kak anbaeruaocnupr. XUMHUYECKHE CBOMCTBa TIIIOKO3BI:  ayuiupogawue,
anKuIUpo8anue, CIUPTOBOE M MOJIOYHOKHUCIIOE OpokeHHe. DKCIEpUMEHTalbHbIE J0Ka3aTelIbCTBA
HaJIM4Yus albJETUIHOW U CHHUPTOBBIX Tpym B rmoko3e. IlomyueHue rioko3bl. @Ppykmosa Kax
usomep enrokosvl. Puboza u oesoxcupubosza. Baxxuneimme nucaxapubl (caxaposa, 1aKkmosa,
Manbmosa), uX CTpoeHue U (GHU3MYECKHe CBOWCTBA. ['MAPOJM3 caxaposbl, JIAKMO3bl, MAlbMO3bL.
Kpaxman wu memmono3a kKak OHOJOTHYECKHE TOJUMEpPhl. XUMHUYECKHE CBOWCTBA Kpaxmala
(ruaponu3, KauecTBEHHAs peakius ¢ HOJOM Ha KpaxMald M ee NpUMEHEHHe sl OOHapyKeHHUs
KpaxMaja B MPOJYKTaX MUTaHUs). XMUMHUYECKHE CBOMCTBA IIEJUTIOJIO3bI: THIPOJN3, 0Opa3oBaHHE
cinoxHbIX 3¢pupoB. [Ipumenenne u Ouonoruueckas pojib yriaeBoaoB. OKHCIEHHE YIJIEBOJIOB —
HMCTOYHUK DSHEPruu KUBBIX opraHu3MoB. lloHATue 00 HMCKYCCTBEHHBIX BOJIOKHaX Ha MpHUMeEpe
alleTaTHOTO BOJIOKHA.

Wnentuduxaiys opraHuyecKux CoOeMHEeHUH. [ 'eneTnueckas cBa3b MEXKy KllacCaMH
OpPraHUYECKUX COCAMHECHUN.

Awmunbl. [lepBuuHble, BTOpUYHBbIC, TpeTUYHbIE aMHHBI. Kilaccuukanus aMUHOB IO THITY
YIIEBOJOPOJHOTO paguKaga U YUCIy aMUHOTPYII B MOJIEKyse. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MpeNeNbHbBIX aMHHOB. (Du3nueckue CBOWCTBA aMHUHOB. AMHHBI KaK OpraHUYecKHe
OCHOBaHUS: pEaklUUh C BOAOH, KuciIoTaMu. Peakius ropeHus. AHWIMH Kak [peICTaBUTENb
apoMaTudecknx aMuHOB. CTpoeHHe aHWINHA. [[pUunHbBI 0CnalNeHrs OCHOBHBIX CBOMCTB aHUJIMHA B
CpPaBHEHMHM C aMHHAMU TPEIENBbHOTO psAna. XUMHUYECKHE CBOWCTBA aHHMIIMHA: B3aUMOJICHCTBHUE C
KHCTIOTaMH, OpOMHOM BomOW, okucieHue. [lonmydyeHne aMUHOB aJKWIMPOBAHHEM aMMHaKa H
BOCCTaHOBJIEHUEM HHUTPOIPOU3BOJHBIX YIrIeBoAopooB. Peakius 3ununa. [IpumeHeHne aMUHOB B
(bapMaeBTUUECKOW MPOMBIIIICHHOCTH. AHUMUH KAK Cblpbe OA NPOU3IBOOCMBA  AHUIUHOBLIX
kpacumeneu. Cunme3vl Ha OCHO8€ AHUIUHA.

AmuHokucinotel W Oenku. CoctaB u  HOMeHkinatypa. CTpoeHHE aMHHOKHCIOT.
I'oMonoruueckuii psii NpeieNnbHbIX AMUHOKHUCIOT. M30Mepus npeoenbHulX — AMUHOKUCIOM.
duznyeckue CBONCTBA MPEIEIbHBIX AMUHOKHCIOT. AMUHOKUCIIOTHI Kak aM(pOTepHbIe OPTaHUIECKHE
coenuHenus. Cunte3 nentunoB. IlentunHas cBA3b. buosornyeckoe 3HauY€HUE O-aMHUHOKHCIIOT.
OO6nacTy pUMEHEHUsT aMUHOKHUCIOT. benku kak mpupogHsle OuomnonuMepsl. COCTaB M CTPOCHHE
6enkoB. OcHogHbie



amunoxuciomol, obpazyiowue Oenky. XUMUYECKAE CBONCTBA OEIKOB: THAPOIU3, ACHATYpAIus,
KauecTBeHHbIC (I[BETHBIC) peaknuu Ha Oenku. [lpeBpamieHus OENKOB MHIMUM B OpraHHU3ME.
Bbuonornyeckue GyHKIUM OCIKOB. JJocmudicenus 6 uzyuenuy CmpoeHus U cunmesa 6enKos.

Azomcodepaxcawue 2cemepoyukiuieckue coeounenus. Iluppon u nupuoun: 21eKmMpOHHOE
cmpoeHue, apoMamuidecKull Xapakmep, pasiudue 6 Nposeienuu OCHO8HbIX ceolicms. Hykneunosvie
Kuciomel: cocmas u cmpoerue. Cmpoenue nykieomuoos. Cocmaé Hykieunoswvix kuciom ([HK,
PHK). Ponv HyK1euHo8bIX KUCIOM 8 HCUZHEOEesIMENbHOCIU OPSAHUZMOS.

Bricokomonekynsapubie  coeauHeHUs.  OCHOBHBIE  TOHSTHS ~ BBICOKOMOJIEKYIISIPHBIX
COCIIMHEHUI: MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO, CTENeHb momMepu3anuu. Kiaccudukarus
noaumMepoB. OCHOBHBIE CIMOCOOBI TOJYYEHUS BBICOKOMOJICKYJISPHBIX COCIUHEHUN: pPeaKIun
MOJIMMEPHU3ALMU U TIOJIMKOHIeHcauu. CTpoeHue U CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB
MOJMMEPOB OT CTPOCHHUS MOJIEKYJl. TepMOIUIACTUYHBIE ¥ TEPMOPEAKTHUBHBIE IOJUMEPHI.
IIposoosyue opeanuueckue nonumepwvl. Komnozumnvle mamepuansi. llepcnekmugvl ucnonb308aHus
Komnosumuvix mamepuanog. Knaccudukamus BosiokoH. CHHTeTHYECKHE BoJIOKHA. [lomuadupHeie u
MOJMaMUIHBIE BOJIOKHA, HMX CTPOCHHE, CBOWCTBAa. IIpakTHyeckoe WCIMOJb30BAaHUE BOJIOKOH.
Cunmemuuyeckue WIeHKU. U30JAYUS 051 NPOBOOO8, MeMOPaHbl OJisi ONPECHEHUsT 800bl, 3AUJUMHbLE
nieHKy Ol asmomoounell, niacmelpu, xupypauveckue nossasku. Hoevie mexnonocuu oanvhetiuie2o
CO8EPULeHCMBOBAHUS NOJIUMEPHBIX MAMEPUATIO8.

Teopernyeckue 0CHOBbI XUMHHU

Crpoenue BemectBa. COBpeMEHHass MOJEIb CTpoeHus aroma. Jlyanwsm dJeKTpoHa.
Keanmosvie uucna. Pacripenenenne 3JI€KTPOHOB IO SHEPTETUUECKHM YPOBHSIM B COOTBETCTBHH C
MPUHIIATIOM HaUMEHBIIIEH SHEPTHH, MpaBWiIoM XyHa 1 npuHiunoM [laymu. OcoOeHHOCTH CTPOCHUS
SHEPreTUYeCKUX YpOBHEW aToMOB  d-3yeMeHTOB.  ONEKTpOHHas  KOoHGUrypamus  aTroMma.
Knaccupukanuss XUMHYECKUX 3JIeMEHTOB (S-, P-, O-amementsl). OCHOBHOE M BO30YKICHHBIC
COCTOSIHMSI aTOMOB. BaneHntHsble anekTpoHsbl. [lepuoanueckas cucrema xumudeckux snemeHTon J[ .
MenneneeBa. ®dusnueckuit cMmbicn llepuoamueckoro 3akona J[.M. MenneneeBa. I[lpuunnabl u
3aKOHOMEPHOCTH U3MEHEHHUSl CBOMCTB AJJIEMEHTOB M HX COCIUHEHHUI 1O MepuojaM U TCpYIIaM.
MupoBo33peHueckoe U HaydyHoe 3HaueHue llepumoamueckoro 3akona .M. Menneneesa. [lpocroswi
J.U. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX I]IEMEHMOB.

DNeKTpOHHas MPUPOJA XUMUUYECKOU CBSI3U. DIEKTPOOTpULIATENIbHOCTh. KoBalleHTHas CBS3b,
€e Pa3HOBHJIHOCTH M MEXaHM3Mbl 00pa3oBaHus (OOMEHHBIM M JTOHOPHO-aKIEeNTOpHbI). MoHHas
cBs3b. MeTaimuueckast cBsi3b. BogopoaHas cBsizb. Meowcmonekynsaphsie 83aumo0eicmsusl.

Kpucrannuueckue u amopdHble BemlecTBa. THIBI KPUCTAUIMYECKUX PELIETOK (aTOMHAas,
MOJIEKYJISIpHAsi, MOHHAsl, MeTa/lIn4yecKas). 3aBUCUMOCTh (DM3MUECKHUX CBOMCTB BeElIECTBA OT THUIMA
KpucTaIM4eckor perietku. [Ipuumabl MHOTOOOpa3usi BemiecTB. COBpeMEHHbBIE MPEACTABICHUS O
CTPOEHUH TBEPABIX, KUAKUX U Ta3000pa3HbIX BelIeCcTB. JKuokue Kpucmaniioi.

XUMUYECKUE peakluud. ['oMOreHHble U TeTeporeHHble peakuud. CKOpPOCTh pPEaKIHH, ee
3aBUCHUMOCTh OT pPa3iU4YHbIX (DaKTOPOB: TPUPOJBI PEArUPYIOIIUX BEIIECTB, KOHIEHTPALIUU
pearupyroomux BemiecTB, Temmeparypbl (mpaBwio Banrt-I'odda), mnmomanu peakunoHHON
MOBEPXHOCTH, HAJM4YUsA KaTalu3aropa. OHEpPrus aKkTUBALUUU. AKMUBUPOBAHHBINL KOMNIEKC.
KaranuzaTtops! u kaTtanu3. Posb kaTann3aTopoB B IPUPOJIE U MPOMBILIIEHHOM MPOU3BOJICTBE.

Ionamue 06 swmanvnuu u >umponuu. Suepeus 'ub6ca. 3axoH I'ecca U CleACTBUS U3 HETO.
TennoBeie 3 dekThl XUMHUECKUX peakiuii. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh PEaKIIHiA.
Xumuyeckoe paBHOoBecue. CMeNIEHME XUMHUYECKOTO pPABHOBECHUS MOJ JIEUCTBHEM pPa3IUUHBIX
(akTOpOB: KOHIICHTpAIIMM PEareHTOB WM MPOJYKTOB PEAaKIUH, MaBJICHUSA, TeMieparypbl. Pomib
CMEUIEHUs] PaBHOBECHS B TEXHOJIOTMYECKUX MPOIIECCaX.



HucnepcHble cuctemsl. Konnouodnvie cucmemsi. VcTuHHBIE pacTBOpbl. PacTBopeHue kak
¢u3uko-xumuueckuii mporecc. CriocoObl BBIpAKEHHUS KOHIIGHTPALMU PAcTBOPOB: MAaccoBas JO0JIS
PacTBOPEHHOTO BELLECTBA, MOIAPHAS U MONANbHAA Konyenmpayuu. Tump pacmeopa u mumposanue.
Peaknuu B pactBopax auiekTposuToB. KadyecTBeHHBIE peakuuu Ha MOHBI B pactBope. KuciorHo-
OCHOBHBIC B3aWMOJCHCTBHSI B pacTBOpax. AMQoTrepHOCTb. HouHoe npoussedenue Boobl.
Booopoonwvui noxazamenwv (pH) pacmsopa. I'naponns cosneit. 3HaueHUEe THAPOIN3a B OMOJIOTHISCKUX
oOMeHHBIX Tporieccax. [I[ppumMeHenne ruiposm3a B POMBIIIICHHOCTH.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU B MPUPOJIE, MPOU3BOACTBEHHBIX MPOILECCAX U
KU3ZHEJCITEIbHOCTY  OpPraHu3MoB.  OKuUCIumenbHo-60CCMAHOBUMENbHbIL  NOMEHYUANL — CPeobl.
Juaepamma [1yp6>. IloBenenne BemecTs B cpefax ¢ pa3HbIiM 3HaueHueM PH. MeToabl 3JIeKTpOHHOTO
U 971eKmpOoHHO-uoHHOo20 OanaHca. ['agbBaHUYECKUM AJIeMEHT. XUMHMUYECKHE HCTOYHHUKH TOKa.
CmanoapmHuulti 6000pooHbllL nekmpod. Cmanoapmuwlll 21eKmpoOHblll NOMeHYUal cucmemsol. Psao
CMAHOAPMHBIX SNeKMPOOHLIX nomenyuanos. Hanpaenenue oxuciumenbHo-60CCMAHOBUMENbHBIX
peakyuii. DIEKTPOIN3 PaCTBOPOB U pacIiiaBoB cojied. [IpakTudyeckoe mpuMeHEeHHe dIEKTPOIU3a JIst
MOJIyYEHUS IIENOYHbIX, LIEJT0OYHO3EMEIbHBIX METAJUIOB U altoMuHUA. Koppo3us MeramioB: BHUJIbI
KOPpPO3HUH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.

OCHOBBI HEOPraHUYECKON XMMHUH

O6mas xapaktepuctuka 3meMeHToB [A—IIA-rpynn. Oxcuabl ¥ NepoKCUAbBl HATPUS U KaJusl.
PacnoznaBanue katoHOB HaTpus U Kanus. Conn HaTpHsl, Kajdus, KalblUs U MarHus, UX 3Ha4€HUE B
NpUpPOJIE M JKU3HU ueJoBeka. JKecmxocmbv 6001 u cnocobwvr ee ycmpanenus. Komnnexchvie
COeOUHeHUs AIOMUHUA. Antomocunukamal.

Merambr IB-VIIB-rpynn (Menp, uHK, XpoM, Mapranen). OcoOeHHOCTH CTPOEHHUS aTOMOB.
O6mwme ¢uszndeckue U XuMU4Iecknue cBoictBa. [loydenne n npumeHeHue. OKCHIBI U THIPOKCHIBI
3TUX METaJUIOB, 3aBUCUMOCTh MX CBOWCTB OT CTENEHU OKUCIICHHS 3JieMeHTa. Bakueimme comu.
OxkucnuTenpHbIE CBOMCTBA COJIEH XpOMa M MapraHiia B BBICIIEH CTEIEHU OKUCIEHUS. Komniekchbie
COeOUHeHUs XPOMdA.

OO6mras xapakrtepuctuka 37eMeHTOB [VA-rpynmel. CBOiCTBa, IMOJYYeHHE W TPUMEHEHHUE
yras. CHuHTe3-Ta3 Kak OCHOBa COBPEMEHHOM NPOMBIIUIEHHOCTU. AKTUBHUPOBAHHBIA Yrojb Kak
aacopOent. Hanocmpyxmypel. Muposvie Ooocmudicenuss 8 00n1acmu co30aHusi HAHOMAMepuaos.
OnekmponHoe cmpoeHue Monekyivl yeapHoz2o 2asza. llomyyeHue u npumeHenue y2apHo2o 2dasd.
buonoruueckoe neiictBue yrapHoro rasza. KapOuapl kanbius, anroMuHusS U kene3a. KapOoHaTel u
rupokapOoHatel. Kpyzosopom yanepooa 8 scusoti u Hedxcugoll npupoode. KauecTBeHHas! peakius Ha
kapOoHaT-uoH. Dusnueckue W XuUMUYeckHe cBocTBa KpeMHusa. Cumanbl U cumuuuasl. Oxcua
kpemuus (IV). KpemHueBbie KucioThl U UX cosid. CHIIMKAaTHBIE MUHEPAJIb — OCHOBA 36MHOM KOPBI.

OO6mas xapakrepucTuka s1eMeHToB VA-rpynmnbl. Hutpuasl. KauecTBeHHas peakius Ha UOH
aMMOHMsI. A30THas KUCJIOTa KaK OKUCIHUTENb. HUTpaThl, ux (usnueckue U XuMUYecKHe CBOICTBA,
npumeHenune. CBoiicTBa, mnonydeHue u npumeHenue ¢ocdopa. Dochun. Docdopueie u
nosmdochopHsie KUCIOTHL. bronornyeckas poib ¢pocdartos.

O6mas xapaktepuctuka sneMeHToB VIA-rpymmbel. OcoOble cBOWCTBAa KOHIEHTPUPOBAHHOMN
cepHoOU KucnoThl. KauecTBeHHbIE peakliuu Ha CynbQuI-, CyTb(UT-, U CyIbhaT-HOHBI.

O6mas xapakrepuctuka aneMeHToB VIIA-rpynmnsl. OcobeHHOCTH XUMuH (QTopa.
lMasioreHOBOIOPO 1B 1 X TIOJTy4YEeHHE. ['aT0reHOBOIOPOIHbIE KUCIOTHI U UX coiu. KauecTBeHHbIE
peaklMu Ha rajJoreHu1-uoHsl. Kucnopoacoaepxaine coequaenus xiaopa. [lpumMenenne rajoreHoB u
MX BaXXHEUIITNX COCTUHCHUM.

Brazopoonvie cazvl. [Ipumenenue 61a20pooHbIX 2a308.

3aKOHOMCpHOCTI/I B HU3MCHEHHUH CBOMCTB MMPOCThIX BCUICCTB, BOIAOPOJHBIX COCﬂHHGHHﬁ, BBICIINX



OKCHJIOB ¥ THIPOKCHUIOB.

Nnentudukaiys HEOPraHMIECKUX BEIIECTB M HOHOB.
XuMud M ;KH3Hb

Hayunbpie MeTonpl TO3HAHHUS B XUMHH. VIcTouHWMKH XuMudeckor wuH(popmaruu. Ilonck
nH(OpPMALIUK TIO Ha3BaHUAM, WICHTH(PHKATOpPAM, CTPYKTYPHBIM GdopMmynaMm. XUMHYECKANW aHAIH3,
CUHTE3, MOJICTUPOBAHUE XMMHYECKUX IPOIIECCOB M SIBJICHMU KaK METOJIbl HAyYHOTO IO3HAHUSI.
Mamemamuueckoe Mmodenuposanue HNPOCMPAHCMBEHHO20 CMPOEHUs. MOJNEKYI  OP2aAHUYECKUX
sewecms. Coepemennvle QUIUKO-XUMUYECKUE MemOoObl YCMAHOBIEHUS COCMA8A U CMPYKMYpbl
geujecms.

Xumus u 31m0poBbe. JlekapcTBa, (epMEHTHI, BUTAMHUHBI, TOPMOHBI, MHHEPAJIBGHBIC BOJEBI.
[IpoGnembl, cBsi3aHHBICE C TPUMEHEHHWEM JICKAPCTBEHHBIX IpenapaToB. BpemHble NPUBBIYKA U
(bakTopbl, paspylialolue 310pOBbe  (KypeHHe, yINOTpeOJeHHE  aJKOroJisi, HapKOMaHUs).
Panmonansnoe nutanue. [umessie 1o6aBku. OCHOBBI MUIIIEBON XUMHUH.

Xumus B meauimHe. PazpaboTka ekapcTB. XUMUYECKUE CEHCOPHI.

XuMHUs B TOBCEJHEBHOM KWU3HU. MOIOIMIME W YHCTANIME CpelCcTBa. PeneiuieHTsl,
nHCEeKTUIU AL, CpencTBa JIMUYHOM TUTHEeHBI U KocMeTHku. [IpaBuna GezomacHoi pabOThI C €IKUMH,
TOPIOYUMH U TOKCHYHBIMU BEIECTBAMH, CPEACTBAMHU OBITOBON XMMUH.

XUMHST U CEIIbCKOE XO35HCTBO. MuHepanbHbIE M oOpraHudeckwe ymoopenms. Cpenacrtpa
3aIlMUTHI PACTEHUH.

Xumusi B MpOMBIIIIEHHOCTH. OOmmMe mpenacTaBieHUuss O MPOMBIIUICHHBIX CIoco0ax
MOJTYyYCHUS] XHMHUYECKHX BEIIEeCTB (HAa TMpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHCIIOTHI).
[TpombimnenHas opranuveckass xuMus. CpIpbe UIsi OPraHUYECKOW MPOMBIILICHHOCTH. [IpoGiema
OTXOJIOB U MOOOYHBIX MpoAykToB. HanOosee KpymHOTOHHa)KHbIE MPOU3BOJCTBA OPTaHUYECKUX
coenuHeHui. YepHas u nuBeTHas Metauryprus. CTEKJIO U CUIIMKATHAS IPOMBIIIIIEHHOCTb.

Xumus U sHepretuka. [IpupoaHble UCTOYHHUKK YIJIEBOAOPOJOB. [IpUpOIHBIA M MOMYTHBIN
He(TsIHOM Ta3el, MX cocTaB M ucnoJyib3oBanue. CocraB HehTH U ee mepepadorka. HedrempoaykTsr.
OxkranoBoe wumcio OensumHa. OxpaHa OKpyXkaromed cpenbl mnpu HedTenepepaboTke U
TPaHCIOPTUPOBKE HEPTEHPOAYKTOB. AJIbTEPHATUBHbBIE HICTOYHUKH SHEPTUH.

Xumus B crpoutenberBe. Llement. beron. [lonbop onTuManbHBIX CTPOUTEIBHBIX MATEPHAIIOB
B MPAKTUYECKOU JI€ATEIbHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHS. XUMUYECKOE 3arpsI3HEHNE OKPYXKAIOIIEH CPebl U €ro MOCIEACTBUS.

Oxpana ruapocdepsl, TouBbl, aTMOCchepbl, GIOPHI U PayHbI OT XUMHUYECKOTO 3arps3HCHHUS.
I'onoBasi npome:kyTouHas arrecranus. UTorosasi KOHTpoJbHasi padora.
THunbI pacYeTHHIX 32/1a4:

Haxoxzaenue MosieKymnsipHON (QOpMyNbl OpraHMYECKOTro BEIIecTBa IO €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB, HJIU O MPOIYKTaM CrOpaHusl.

Pacuetsl MmaccoBo# 10711 (MAcChl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuetrsl macchl (0Obema, KOJMYeCcTBa BEIIECTBA) MPOIYKTOB PEAKIMH, €CIH OIHO W3
BEIIECTB JaHO B N30BITKE (MMEET PUMECH).

PacueTsl MaccoBOi WM 0OBEMHON [OJM BBIXOJA MPOJAYKTA PpEaKIUH OT TEOPETUUYECKU
BO3MOYHOTO.

Pacuets! TemoBoro >¢dexra peakuuu.

PacueTsl 00BEMHBIX OTHOLIEHUH Ta30B MPU XUMHUECKUX PEaKLUsiX.

Pacuets! Macchl (00beMa, KOJMUECTBA BEIIECTBA) MPOJYKTa PEAKLUH, €CIIM OJHO U3 BELIECTB
JTAaHO B BUJIE pacTBOPA C ONPENEICHHONW MAaCCOBOM J10JIEW paCTBOPEHHOTO BELIECTBA.



TeMbl NPAKTHYECKUX PAOOT:
KauecTBeHHOE OIpezieieHue yriiepo/ia, BOJAOPO/Ia U XJIopa B OPraHMYECKUX BEIIECTBAX.

KoHcTpynpoBaHue mapocTep)KHEBBIX MOJIENIEN MOJIEKYI OPIraHUUYECKUX BEILIECTB.

Pacno3naBanue miaacTMacc ¥ BOJIOKOH.

Pemenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HAaBAHHUEC OPraHu4CCKHUX BCIICCTB.

Wnentudukanyst HEOPraHNIECKUX COSTUHEHNN.

[Toy4yenue, cobupanue U pacrio3HaBaHHE ra30B.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 M0 Teme «MeTaib.

Pemenue skcnepuMeHTanbHbIX 3a1a4 o Teme «Hemerab.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «I'eHeTn4eCcKas CBS3b MCKOY

KjlaCCaMH HCOPraHU4CCKHUX COGHHHGHHﬁ)).

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «I'eHeTndecKas CBS3b MCKOY

KJIaCCaMU OPraHUYECKUX COCTUHEHUI.

[Tonyuenue 3TunEHA U U3yYEHHUE €TI0 CBONCTB.

[Tony4yeHnune yKCyCHOM KHCIIOTHI M U3yYEHUE €€ CBOMCTB.

HccnenoBanme cBOMCTB OEIKOB.

CBolicTBa OJTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA aJIbJIETHIOB.

CuHTe3 coKHOTO Adupa.

I'maponns yrieBoioB.
YcrpaHeHue BpeMEHHOM AKECTKOCTH BOJIBI.
KauecTBeHHBIE peaklii HA HEOPTaHUYECKUE BEUIECTBA U UOHBI.

HccnenoBanue BIUSAHUS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOMN peakInu.

TemaTuveckoe IIIAHMPOBAHUE 10 YHeOHOMY NpPeAMeTy

«Xumus» (Ha yriry0JeHHOM YyPOBHe)

No Haumenoeanue | Konuuecmeo | Buowl yueonoit oesamenbHocmu y4auiuxcs
n/n pazoenos, mem uacoe,
0MmeoouMbIxX
Ha yceoeHue
membl
10 kiace
| OCHOBBI OpraHM4ecKou 108
XUMHH
1 BBenenue 5 CpaBHuBaTh MIPEIMETHI OpraHU4ecKoin u

HEOPraHMYECKON XUMUH.

YcTaHaBnuBaTh ~ B3aUMOCBSI3M  OpraHUYecKou
XVUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ POJjb B
JKM3HHU 00IIEeCTBA.

OOBACHATL  WM3y4YCHHBIE  TOJIOKEHHUS  TEOPHUHU
xuMuueckoro crpoenust A. M. byrneposa.
OTtpaxkaTh Ha MHCHME 3aBUCHMOCTh CBOWCTB
OpPraHWYECKUX COCOUHEHHH OT WX CTPOCHHUs Ha
npuMepe U30MEPOB.

Habmomate ¥ oONMCHIBaTH JIEMOHCTPAIIMIOHHBIHA
XUMHYECKUH JKCIIEPUMEHT C TMOMOIIBIO POJIHOTO




SI3bIKA U SI3bIKA XMMUU.
Paznuuath MOHATHS «IJEKTPOHHAS 000JOYKa» WU
«QIIEKTPOHHAs! OPOUTAIIBY.

OnuceiBaTh ~ HOpPMAJbHOE W BO30YKICHHOE
COCTOSIHUSL aTOMa yIJepojia U OTpaXkaTb HMX Ha
nuchbMe.  XapakTepu3oBaTh  KOBAJIECHTHYIO U
BOJIOPOAHYIO CBsi3U. OOBSICHATH MEXaHU3MBI HUX
oOpa3zoBaHus.  YcTaHaBiIMBaThb  COOTBETCTBUE
MEX/1y BaJICHTHBIMHU COCTOSIHMSIMM aToma yriiepoja
" TUTIAMA THOpUIM3AIHH. Onpenensars
3aBUCUMOCTb ~ MEXJy TIEOMETpUed  MOJIEKYJ
OpraHUYeCcKUX COCIIMHEHU I " TUTIOM
rudpuAn3aIuu opOuTanei B MOJIEKYJIax
YIJI€BOIOPOJIOB.

Tema 1.

Crpoenue u
KIaccuukanus
OpPraHuYeCKuX
COeqUHEHNN

10

Onpenenarb  MNPUHAJICKHOCTh  OPraHUYECKOTO
COCIMHEHUSI K OMPENIEICHHOMY KJIACCy Ha OCHOBE
CTPOCHHS YIIEPOJHOTO CKeJeTa ¢ HaJIHYUA
(GYHKIIMOHATBHBIX TPYNI B COCTaBE MOJICKYIL.
HasriBath OpraHuYeCKHe COEMHEHUS B
COOTBETCTBMM C TPaBWJIAMH  HOMEHKJIATYPHI
NIOITAK. HaxoauTe CHHOHMMBI TPUBHAIBHBIX
Ha3BaHU OPTraHUYECKUX COCTMHEHNN.

Ornpenenarh 3aBUCUMOCTh CBOWCTB OPTaHHUYECKUX
COCIMHEHUH OT MX CTPOEHUS Ha MpUMEpe
HM30MEPHHU.

PaznuyaTe TUIIBI U BUIBI H30MEPUN MOJIEKYJT
OPraHuYeCKUX COECIUHEHU. MoaenupoBath
CTPOEHUE MOJIEKYJ U30MEPOB.

[Tpon3BoauTH pacdeTsl st BBIBOJA (OPMYIT
OPraHuYEeCKUX COCIUHCHMH. Onpenensite
HCTOYHUKH nHpopManuu, MoJIy4yaTh n
aQHAJIM3UPOBATH nHdopmaruio, TOTOBHUTh
WH()OPMAITMOHHBIM TPOIYKT M TMPEACTABISITH €rO0.
CoBeplIEHCTBOBATD KOMMYHUKATUBHYIO
KOMIIETEHTHOCTD, BBICTYyMas nepen
OJHOKJIACCHHKAMH, OTCTaWBasg H O0OOCHOBBIBas
COOCTBEHHYIO TOYKY 3pEHHUs, YBaKaTb MHEHUE
OTIOHEHTa MPHU 0OCYXJIEHUU BOMPOCOB CEMHUHapa
1 cooOmieHui (COOCTBEHHOTO U

OJIHOKJIACCHUKOB).  MoAenupoBaTh  MOJIEKYIbI
BEIIIECTB —IIPEACTABUTENICH pa3IMYHBIX KJIACCOB
OPraHUYeCKUX COCTUHEHUI.

[TpoBoUTH pedhieKcHio COOCTBEHHBIX JTOCTHKCHUN
B TO3HAaHWHM  KIACCH(PHUKAIUU  OPraHUYEeCKHX
COCMHEHUN, WX HOMEHKIATyphl, H30MEpHUH, a
TaKkk€ B TMPOBEIECHUU paACUYETOB JUIsl BBIBOJA
bopmyn OpraHUYeCKHUX COCIMHCHUIA.
AHaNMM3UPOBATH PE3YNBTATHI KOHTPOIBLHOU PabOTHI
U BBICTpAauBaThb MYTU JOCTHXKEHHUS HKEIAEMOI0
YPOBHS YCIIEUTHOCTH.

Tema 2.

Peakiun

OHpCI[C.HSITB THUII U BHUJ XHMHUYECKOMH pcaknun B
opr: aHUYECKON XUMHM. YCTaHaBIMBaTh aHAJIOTHUHU




OpraHNYECKUX
COEIMHEHUI

MEXy KIaccuukanusamMu peaxuui B
HEOPraHWYeCKOW M OPraHMYeCKOM  XHUMHH.
XapaxkTepu3oBaThb 0COOEHHOCTH peaxkuuit
MOJIMMEPU3ALH U MTOJIMKOHACHCALIUH.
[IporHo3upoBaTh ~ BO3MOXXHOCTb  IIPOTEKaHUS
XMMHYECKUX peaklUMid Ha OCHOBE 3HaHUM 00
9JIEKTPOHHOM CTPOEHHH BEILECTB.

Onpenensitb TUN W BUJ XUMHUYECKON peakuuu B
OPraHNYeCKONW XHMMMH. Y CTaHaBJIMBAThb AHAJIOTHH
MEXy KJI1accu(uKausIMu peaxkuui B
HEOPraHWYeCKOW M OPraHWYeCKOM  XHUMHH.
XapakTepu3oBaTh 0COOEHHOCTH peakimit
nzomepuszanuu. IIporHo3upoBaTh BO3MOXKHOCTh
IPOTEKaHHUS XHMHUYECKUX pEaKIHil Ha OCHOBE
3HaHWUM 00 IEKTPOHHOM CTPOEHHUH BEIECTB.
OOBsACHATP MeXaHU3Mbl OOpa3oBaHHUS M pa3pbiBa
KOBaJICHTHOM cBsi3u. KnaccuduuupoBaTh peakuuu
o

TUITY pearupyromux (HykjieopuibHbe U
AIEKTPOPUIHHBIC) YACTUI] U TIPUHIIUITY H3MECHECHHUS
COCTaBa MOJIEKYNbl. Pa3zmuyare WHIYKTUBHBIA H
Me30MepHBII YPPEKTHI.

Habmtonate 1 onuceIBaTh 1€MOHCTPAIIMOHHBIH
XMMHMYECKHN DKCIIEPUMEHT C IMOMOUIBIO POJHOIO
A3BIKA U A3BIKA XMMHHU.

O06o0mare M CHUCTEeMaTU3UPOBATH CBEACHHUS O
TUNIAX  XMMHMYECKHX  peakuud W BHIAX
pearupyomux 4acTHII.

KoHKkpeTn3npoBath ux Ul peIIeHus 3a1a4 U
yIpaKHEHHUI.

Tema 3.
YrieBo10po/ibl

28

O06oOmares 3HaHUg W J€JaTh  BBIBOJALI O
3aKOHOMEPHOCTSX CTpPOCHUSA U Xapakrepe
U3MEHEHUs (PU3NIECKUX CBOMCTB B
FOMOJIOTUYECKOM  psily  aJkaHoB. Paznuyath
MOHATHUSL «U30MEP» M «TOMOJIOT». 3aluChIBaTh
dbopMynbl M30MEPOB M TOMOJIOTOB QJIKaHOB U
Ha3bIBaTh UX.

XapakTepu3oBaTh MIPOMBIIICHHBIE Hu
nabopaTopHble CHOCOOBI TOJMYYEHUS AJIKAHOB.
[IporHo3upoBaTh XMMHYECKHUE CBOMCTBA aJIKaHOB
Ha  OCHOBE OCOOCHHOCTEM HX  CTPOCHHA.
IloarBepkaarh 3TH MPOTHO3bI XAaPAKTEPUCTUKOMN
00IIMX ¥ 0COOCHHBIX

CBOMCTB BAXHEUIIMX IPEACTABUTEIEH aJIKaHOB
COOTBETCTBYIOLIMMH  YPaBHEHUSIMM  PEaKLUH.
OTHOCUTH 150.4 K TOM WId WHOM
KJIaCCU(PUKAITMOHHON rpyIme peaxkuuii.
YcranaBinuBaTh 3aBUCUMOCTb MEXKIY CBOWCTBAMHU
aJKaHOB M HX NpUMEHEHHueM. MoaenupoBaTh
MOJIEKYJIbI TAJIONE€HAJIKAHOB.

O0OoOmare 3HaHMg W J€JaTh  BBIBOABI O
3aKOHOMEPHOCTSIX CTPOEHUS U Xapaxkrepe




W3MEHEHHUS (buznyecKkux CBOICTB B
TOMOJIOTHUYECKOM Py alIKeHOB. Pa3znnuath
MOHSTUSA «U30MEP» M «TOMOJIOT». 3aIluChIBATh
GbopMynBl HM30MEPOB M TOMOJIOTOB AQIIKCHOB U
Ha3bIBATh HX.

XapakTepu3oBaTh MPOMBIIIICHHBIE i
1ab0paTOpHBIE CIIOCOOBI MMOTYICHUS aJTKEHOB.
[Iporuo3upoBare XMMHYECKHE CBOMCTBA AJIKEHOB
Ha  OCHOBE OCOOEHHOCTEH WX  CTPOCHHS.
[loaTBepxkaaTh 3TH NPOTHO3BI XAPAKTEPUCTUKOU
00X B 0COOCHHBIX

CBOWCTB BAKHEHIIMX IIPEACTABUTENIEH aAJIKEHOB
COOTBETCTBYIOIIMMHM  YPABHEHUSIMH  PEaAKIUM.
OTHOCUTDH ux K TOM UIIN WHOM
KJIaCCU(PUKAIMOHHOM TpyIIIe

peakuuii. XapakTepu3oBaTb MEXaHHM3M pEaAKIUU
AIEKTPOPUIHLHOTO MPUCOSTUHEHHUS K aJIKEHAM.
VYcranaBnvBaTh 3aBUCHMOCTh MEXIY CBONCTBaMHU
AJIKEHOB U UX MPUMECHEHHUEM.

O06o0mare MW CHUCTEeMaTU3UPOBATH CBEACHHUS O
CTPOEHUHU, CBOMCTBAX, MOJYYCHUU U NMPUMEHEHUU
aJKaHOB MU ankeHoB. CpaBHUBaTh MX. BBIMOJHATH
YOpaXHEHHSI B COCTABJICHHHM PEAKIUNA C y4acTHUEM
AJKAHOB U QJIKEHOB; PEAKIUN, WLTIOCTPUPYIOMINX
T€HETHYECKYIO CBSI3b MEXY KJaccaMu
XUMHYECKUX COeNUHeHUW. Pemare pacueTHbie
3a/layd Ha YCTAHOBJICHHE XUMHYECKOW (OPMYITBI
BEIIIECTBA 0 MAaCCOBBIM JOJISIM 3JICMEHTOB U
MPOIYKTaM FOPEHUS.

DKCHEPUMEHTATBHO HIACHTU(UIMPOBATH OOpPA3IIBI
aJIKaHOB U aJIKCHOB.

O06oOmares 3HaHUg W J€JaTh  BBIBOJALI O
3aKOHOMEPHOCTSIX CTPOCHHSI MOJICKYJIbI alleTHieHa
U XapakTepe W3MEHEHUs (PU3MUYECKHX CBOWCTB B
rOMOJIOTUYECKOM  psily  alkuHOB. Pasmuuath
MOHATHUSL «U30MEP» M «TOMOJIOT». 3aluChiBaTh
dbopMynbl M30MEPOB U TOMOJIOTOB AQJIKHHOB U
Ha3bIBaTh UX. XapaKTEPU30BaTh MPOMBILIJICHHBIE U
nabopaTopHble CHOCOOBI TOJYyYEHHS AJIKHHOB.
MopaenupoBaTh MOJIEKYJIbI AJIKUHOB.
[IporHo3upoBaTh XMMHUYECKHUE CBOMCTBA AJKHMHOB
HA  OCHOBE OCOOEHHOCTEH HX  CTPOCHUS.
[loaTBepkaaTh 3THU MPOTHO3bI XaPAKTEPUCTUKOU
00IIMX ¥ 0COOCHHBIX

CBOMCTB BAXHEWIIMX MPEACTABUTENIEH aJIKUHOB
COOTBETCTBYIOIIIMMHU YPAaBHEHUSIMU PEAKIIUN.
OTHOCUTH 150.4 K TOM WId WHOM
KJIaCCHU(PUKAITMOHHO N rpymnmne peakuuii.
VYcraHaBnuBaTh 3aBUCUMOCTh MEXTY

CBOWCTBAMH QJIKUHOB M UX TPUMEHEHUEM.
OO6o0OmaTh 3HAHWS M J€JaTh  BBIBOABI O
3aKOHOMEPHOCTSIX ~ CTPOCHHMSI M Xapakrepe




U3MEHEHHUS ¢buznueckux CBOJCTB B
FOMOJIOTHYECKOM psiAy ajkaaueHoB. Pasznmuats
HOHITHUSL «U30MEP» M «TOMOJIO». 3alMChbIBaTh
(GopMyIbl M30MEPOB U TOMOJIOTOB AJKAJUEHOB H
Ha3bIBaTh UX. XapaKTepU30BaTh IPOMBIILIJICHHBIE U
71a00paTOPHBIE CIIOCOOBI MOJTyYECHHUS AJIKATCHOB.
[Iporuo3uposars XUMHUYECKUE CBOMCTBA
QIKaJMCHOB Ha OCHOBE OCOOEHHOCTEH  HMX
ctpoenus.  lloaTBepknarb  3TW NPOTHO3BI
XapaKTePUCTHKOW OOIIMX M OCOOCHHBIX CBOWCTB
BAKHEUIIINX IIpeACTaBUTENEN aJIKaJUECHOB
COOTBETCTBYIOIIUMU  ypPaBHEHUSIMU  pPEaKIHM.
OtHOCHUTH X K TOU 158051 WHOU
KJIaCCU(PUKAIMOHHOM TpyIIIe

peakuuil. YCTaHaBIMBATH 3aBHCHUMOCTh MEXIY
CBOMCTBaMH aJIKaJJUEHOB U UX IPUMEHEHHUEM.
O600mary 3HaHUS W JleNaTh  BBIBOJABI O
3aKOHOMEPHOCTSIX ~ CTPOGHHMS M XapakTepe
U3MEHEHUs (PU3NYECKUX U XUMHYECKHUX CBOMICTB B
FOMOJIOTHYECKOM pany LUKJIOQJIKaHOB.
IIporao3upoBath XUMHUYECKUE CBOMCTBA
[UKJIOAJIKAHOB HAa OCHOBE MX CTPOEHUS W 3HAHUS
CBOMCTB aJIKaHOB M aJKEHOB. XapaKTepHu30BaTh
MEXaHU3M PEaAKINHU PAJIUKAIBHOTO 3aMEIICHUS.
O0600mars 3HaHUS W JelaThb  BBIBOALI O
3aKOHOMEPHOCTSAX  CTPOEHUS M XapakTepe
WU3MEHEHUs (buznyeckux CBONCTB B
TOMOJIOTHYECKOM psITy apEHOB.

XapakTepu3oBaTb OCOOCHHOCTH  3JIEKTPOHHOIO
CTpOEHUSI MOJIEKYJbl O€H30/1a U apoMaTH4YeCcKOu
CBSI3U.

YcTaHaBIMBaTh 3aBUCHUMOCTh MEXIy OOKOBOMU
LENbI0 M HAPYLIIEHUEM D3JEKTPOHHON IIOTHOCTH
COMPSHKEHHOTO P-00Jlaka B MOJIEKYJaX TOMOJIOTOB
OeH30Jla Ha IMpUMepe TOJyojla. 3amuchIBaTh
dbopMynel M30MEPOB M TOMOJIOTOB apeHOB U
Ha3bIBaTh UX. XapaKTE€pPU30BATh TPOMBIIICHHbBIE U
nabopaTopHbie CIOCOOBI MOTy4eHUs

alKeHOB. MojenupoBarb  MOJEKYJbl  apEHOB.
[IporHo3upoBaTh XUMHYECKHE CBOKWCTBA aPEHOB Ha
OCHOBE ocoOeHHocTeH ux CTPOEHHUA.
[TonTBepknaTe 3TH NPOTHO3BI XapaKTEPUCTUKOU
00IIMX U 0COOEHHBIX

CBOMCTB OeH3o01a u ero TOMOJIOTOB
COOTBETCTBYIOLIUMH  YPABHEHUSIMU  pEAKLHUU.
OTHOCUTH 150.4 K TOM WId WHOM
KJIaCCU(PUKAITMOHHON rpyIme peaxkuuii.

YcranaBpiauBaTh 3aBHCHUMOCTh MCKIY CBOMCTBaMH
ApCHOB U UX NIPUMCHCHHUCM.

YcranaBpiauBaTh TCHCTUYCCKYIO CBiA3b  MCKAY
KJlacCaMH YTIJICBOAOPOJOB, OTpaKaTh €€ HA NMNCbMC
LIEIIOYKOM NEepeXoJ0B M KOHKPCTU3UPOBATH C€C




COOTBETCTBYIOIIMMHU  YPAaBHEHUSIMU  PEAKIIHM.
BriBoauTs popmysst

OPraHWYeCKUX BEIIECTB MO MAaCCOBOM J10Ji€ U TO
npoayktaM cropanus. IlpumeHsTe 3HaHUA O
KAUeCTBEHHBIX PEaKIUAX YrJIeBOJOPOJOB  JUIs
BBIPAOOTKY IIAHA 110 UX UICHTH(DHKAITIH.
XapakTepu3oBaTh COCTaB u OCHOBHBIE
HaIpaBJI€HUs HCMOJB30BaHUS U  TepepabOTKH
He()TH, TPHUPOJHOTO Ta3a W KAMEHHOTO YTJIs.
VYcranaBnuBaTh 3aBUCMMOCTh MEXKIYy OObeMamMu
JIOOBIYM  yIJIIEBOJAOPOJHOTO Chipbi B PO wu
OromkeTroM. HaxomuTe  B3aUMOCBS3b  MEXKIY

M3y4aeMbIM MaTepuaIoM u Oynyieit
po(ecCUOHAILHON JESATEIbHOCTBIO.
VYcraHnaBnuBaTh ~ MEXIIPEIMETHBIE  CBA3HM  C
Ouonoruei, XapakTepu3ys MIPOUCXOKICHHUE
OPUPOJHBIX ~ UCTOYHUKOB  YIJIEBOAOPOJIOB, U
buznueckoit reorpaduei, XapaKTepU3yst
MECTOPOKICHUS MIPUPOTHBIX HCTOYHHUKOB

yrieBogopooB B P®. IlpaBuna skonorudecku
TPaMOTHOTO MOBEICHUS 1 0€30MMacHOT0 OOpaIIeHHS
¢ HedTenmpoAyKTaMH M Ta3oM B OBITY W Ha
npou3BoAcTBe. O000MATh W CHCTEMAaTU3UPOBATH
CBEJICHUS O CTPOCHUH,

CBOMCTBAX, MTOJTY9CHUH u MIPUMEHEHUN
YTJIEBOIOPO/IOB.

CpaBHuBaTh HX. BBINOJHATE yOpaKHEHUS B
COCTaBJICHUU PEAKIIUN C yJaCTHEM YIJIEBOJOPOIOB
pa3HBIX KJIACCOB; PEAKIUN, WITIOCTPUPYIOITUX
T€HETUYCCKYIO CBSI3b MEXITY KJIacCaMHu
YIJIeBOJIOPOJIOB. PermaTe pacdeTHple 3aaud  Ha
YCTaHOBJICHUE XUMHUYECKOW (HOPMYsIbl BeIlecTBa
o

MacCOBBIM  JIOJIIM  DJIEMEHTOB M NPOJYKTaM
TOPEHUS.

DKCIEPUMEHTAIBHO HIACHTU(UIIMPOBATH OOpPA3IIBI
yraeBoaoponoB.  IIpoBoauth, HabmoOgaTh U
OTIMCBIBATh XUMUYECKUN IKCIIEPUMEHT C TIOMOIIBIO
POJIHOTO SI3bIKA U

SI3bIKA XUMHUHU.

[TpoBoauTh pediekcuo COOCTBEHHBIX JOCTHKCHHM
B TO3HAHUU KJIACCHU(PHUKAIUU YTIEBOJOPOJIOB, HX
HOMEHKJIATYphl, ©30MEPHH, CBOHCTB, MOTY4YEHUH,
npuMeHeHud. [IpoBOIUTH pacueTsl Ui BHIBOJA
bopmyn YIJIEBOJIOPOIOB. AHanu3upoBaTh
pe3ynapTaThl KOHTPOJIBHON pabOThl U BBICTPAMBATH
MyTH JOCTHKEHHS

JKEJIAeMOT0 YPOBHS YCTICIITHOCTH.

Tema 4.
Kucnopoaconep
xKalue
COCIMHEHUS

27

OHpCI[C.HSITB NPpUHAIJICIKHOCTD OpraHn4eckoro
COCAMHCHUA K KJIIACCY CIUPTOB U KOHKpCTHOﬁ nux

rpyImme.
[IporaosupoBaTh (hu3MUYecKHe CBONCTBA CHHMPTOB




Ha OCHOBE BOJIOPOAHOM CBsi3u. O000IIATh 3HAHUS U
JIeaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX CTPOCHHS U
XapaxkTepe

WU3MEHEHUS (buznyecKkux CBOMCTB B
TOMOJIOTUYECKOM pany QJIKaHOJIOB.
[Iporno3upoBarh XMMHYECKHE CBOWMCTBA CIHPTOB
Ha  OCHOBE OCOOEHHOCTEH WX  CTPOCHHS.
[loaTBepxkaaTe 3TH NPOTHO3BI XAPAKTEPUCTUKOU
o0mMX W OCOOCHHBIX CBOWCTB CHHPTOB H HX
rOMOJIOTOB (Ha

npuMepe AJIIKAHOJIOB) COOTBETCTBYIOIIUMHU
ypaBHEHUsIMH peakiuid. OTHOCUTh UX K TOW WIH
WHOW  KJIacCU(UKAIMOHHOM TpyHIe pPeaxIuid.
VYcranaBnuBaTh 3aBUCHUMOCTb MEXIY CBOWCTBAMHU
CIIUPTOB U UX

MIPUMEHEHUEM. AprymMeHTHpOBaTh CBOIO
yOeXJIEHHOCTh B MaryOHBIX  TOCJEICTBUSIX
AJIKOTOJIU3MA.

Paznuuate cniupthl UM ¢eHonsl. [Ipornozuposathb
XUMUYECKHe CBOMCTBa (¢)eHoJla Ha  OCHOBE
OCOOCHHOCTEH  CTpOEHHMS €ro  MOJEKYIbl U
B3aMMHOT0 BIUAHHS aTOMOB B Hel. [loarBepxaaTth
OTH TPOTHO3BI  XAPAKTEPUCTUKOW OOMHUX W
0COOCHHBIX

CBONCTB (denona COOTBETCTBYIOIIUMH
ypaBHEHUSIMH peakiuid. OTHOCUTh UX K TOW WIH
WHOW  KIacCU(UKAIMOHHOW TpPyNIe pPEaKIuid.
VYcraHaBMBaTh 3aBUCHUMOCTh MEXIY CBONCTBAMHU
denona wu ero mnpumeHeHueMm. CpaBHUBATbH
KHCJIOTHBIE CBOMCTBA THAPOKCHUII- COAEpPKALIUX
BEILECTB: BOJIbI, OJJHO U MHOTOATOMHBIX CIUPTOB,
denomna.

XapakTepu3oBaTb  peaKUUHU  BJICKTPOGUIBLHOTO
3aMelIeHus! B OEH30JbHOM KOJIbIIE.

CoOmronarh npaBuIa 3KOJIOTMUECKOH
0e30macHOCTH Mpu padoTe ¢ (HEeHOJICOoAePIKAIUMHE
OBITOBBIMU TIpemapaTaMy U MaTepUaIaMHu.
Onpenenarb  NPUHAIIEKHOCTh  OPraHUYECKOIO
COCIMHEHUS K KJIacCy aJIbJIEru0B WA KETOHOB.
O6o0mary 3HaHUS W JieJaTb  BBIBOJABI O
3aKOHOMEPHOCTAX  CTPOEHUSI M XapakTepe
U3MEHEHUs (PU3MUECKUX CBOWCTB B
TOMOJIOTUYECKOM pany aJbJACTUJIOB.
MopenupoBaTh CTPOEHUE MOJEKYN albJECTUIOB U
KETOHOB.

[Iporuo3upoBatb XUMUYECKUE CBOIICTBa
aNbJIETH/IOB M KETOHOB Ha OCHOBE OCOOEHHOCTEH
ux crpoenus. lloaTrBepxkaarb 3TU  TPOTHO3BI
XapaKTePUCTUKOW OOIMX HOCOOEHHBIX CBOWCTB
dbopManbaeruaa u ero roMoJIOroB
COOTBETCTBYIOIIMMHU  YPAaBHEHHMSIMU  PEAKLIMM.
OTHOCHUTB UX K TOM 58051 WHOU




KJIacCU(UKAITMOHHOM rpyImie peakuui.
VYcranaBinuBaTh 3aBUCUMOCTH MEXKTY

CBOWCTBAMM  alIbJIETUJIOB H KETOHOB U MX
MPUMEHEHHUEM. XapaktepuszoBaTh peaxkuuro
HYKJI0(pUIBHOTO MIPUCOCTUHEHUS K
KapOOHWJIBHBIM COEAMHEHUSIM.

Colmronath npaBuia 9KOJIOTUYECKON
0e3omacHOCTH Tpu paboTe ¢ GopManbIerHaoM H
dbopMabaeTUACOACPKAIIUMHI OBITOBBIMU
npemapatamu. OO00OImaTh W CHCTEMAaTH3UPOBATH
CBEJICHUS O CTPOCHHUH, CBOMCTBAX, MOJYyYECHUU H
IPUMEHEHUH CIUPTOB, (EHOJOB U KapOOHMIIbHBIX
coenuHeHui. CpaBHUBATH UX. BBITIOJIHATH
ynpa*xHeHna B COCTaB/IeEHUU peaKLl,VIﬁ C y4dactmem
npeacraBuTeneil pasHbIX K1accoB cnnpToB, GEeHoN0B U
KapBOHW/bHbIX COeMHeHWt. 3alChIBaTh YpaBHEHUS
peaKkiuii, WUTIOCTPUPYIOIIUX TeHETHYECKYIO CBS3b
MEXKITY STUMU KJIaccaMu COETMHEHUH.
DKCHEPUMEHTATBHO HWICHTU(DUIIMPOBATH BOJHBIC
pacTBOPBI 3TaHOJIA, dTaHAJIA,

raurepuHa, popmanpaeruaa u ¢penosna. [IpoBoauts
pednekcuro  COOCTBEHHBIX  JIOCTHKEHUH B
MO3HAHWHM CTPOCHHS, CBOWCTB, TIOJIYUCHUS U
PUMEHEHHUS CIHUPTOB, (beHnosoB u
KapOOHUIICOAepKAILIUX COETMHEHUH.
AHanM3UpOBaTh PE3YNIBTAThl KOHTPOJBHON PabOTHI
U BBICTpauWBaTh IYTH JOCTHXKEHUS >KEJIaeMOro
YpOBHS YCTIEUTHOCTH. Onpenenarts
MPUHAJUICKHOCTh OPraHU4eCKOro COENMHEHUs K
KJIacCy M ONpENEeNCHHON Trpymnmne KapOOHOBBIX
KUCJIOT. Y CTaHaBIMBATh 3aBUCUMOCTb (PU3UYECKHUX
CBOMCTB KapOOHOBBIX KHCJIOT OT CTPOCHHS HX
Mouiekysn. O60o0marh 3HaHUS U JeNIaTh BBIBOJBI O
3aKOHOMEPHOCTSIX ~ CTPOCGHHUS M Xapakrepe
U3MEHEHUS (buznyeckux CBOMCTB B
FOMOJIOTHYECKOM psy KapOOHOBBIX KuciaoT. Ha
OCHOBE MEXIIPEIMETHBIX CBsi3el ¢ Ouosoruent
packpbIiBaTh OWOJIOTMYECKYIO POJb KapOOHOBBIX
kucaotT. [IporHo3upoBaTh XHUMHYECKHE CBONCTBA
KapOOHOBBIX KHUCIOT Ha OCHOBE OcoOeHHOCTel
cTpoeHuss wux Mouekyn. IloarBepknate 93Tu
MIPOTHO3bI

XapaKTepUCTHUKOW 00X, OCOOCHHBIX U
€IMHUYHBIX CBOWCTB KapOOHOBBIX KHCIOT U
COOTBETCTBYIOIIMMHU  YPAaBHEHHMSIMU  PEAKILIMM.
[TpoBoauTh aHaNOTMM MEXIy Kiaccudukanueil u
CBOWCTBAMM HEOPraHMYECKUX U OPTaHUYECKHUX
KHUCJIOT. YCTaHaBIMBATh 3aBUCUMOCTb MEXIY
CBOMCTBaMU KapOOHOBBIX KHCIIOT U UX
MPUMEHEHUEM.

XapakTepu3oBaTh PEaKIuu MEKTPOPUIBLHOTO
3aMenIeHus




OeHsoifHoM  kucnotel. Ha ocHoBe peakuun
sTepu(pUKaALUN XapaKTepPH30BaTh COCTaB, CBOMCTBA
U 00NacTd TPHUMEHEHUS CIOXKHBIX AI(PHUPOB.
HaspiBate cnoxnbie 3¢upsl. [lpeanarats crocoOs
CMeIIeHUs] 00paTUMOMl peakiuu STepUPHUKAIHH.
[IpoBomuTh pacyeTbl Ha ONpEIENIEHUE BbIXOJA
NPOAYKTa; YCTaHOBJIEHUE (POPMYIBI W CTPOCHUS
BEUIECTBA [0 NPOAYKTaM €ro cropaHus (wim
runpoansa). Habmonars, onmuceBaTh U MPOBOANUTH
XUMHUecKkui skcnepuMeHT. CoOmrofarh IMpaBuiia
OKOJIOTUYECKHM  TPaMOTHOTO W 0E30MacHOro
oOparieHuss C TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMU B OBITY U OKpYyXalolleh cpene
XapakTepu3oBaTh 0COOCHHOCTH CBOMCTB KMPOB Ha
OCHOBE CTpPOEHUS HUX MOJEKYyl, a Takke
KJacCU(HUKAMU JKUPOB IO MX COCTaBy U
MIPOUCXO0KICHHUIO M TIPOU3BOJICTBO TBEP/IBIX KHPOB
Ha OCHOBE PacTUTEIbHBIX Macell. XapaKTepru3oBaTh
MbUTa KaK HAaTPHEBBIE M KaJMEBBIE COJIM >KHPHBIX
KapOOHOBBIX KHCJIOT M OOBSICHATH WX MOIOIINE
cBoiicTBa. Ha OCHOBE MEXIpPEIMETHBIX CBSI3EH C
Ouonorueil packpbiBaThb OHOJOTHYECKYIO POJIb
*KunpoB. CpaBHMBaTh MOIOIIME CBOWCTBA MbUIA H
CMC. O600marh ¥ CHCTEMaTU3UPOBATh CBEICHUS
0 CTPOEHHUH, CBOMCTBAX, MOJTYYEHUU U TPUMEHEHUN
KapOOHOBBIX

KHCJIOT, CJIOKHBIX 3(UPOB U KHUPOB. BHIMOIHATH
yIpaXHEHHs] B COCTABJICHUH PEaKIUil ¢ ydacTueM
MpPEACTaBUTENEH ATUX  KJIAaCCOB  COEIMHECHUM.
3anuceiBaTh

ypaBHEHUs peaxuui, WUTIOCTPUPYIOIIUX
TEHETHYECKYIO CBSI3b MEXY KJIaccaMu
COCAMHEHUM. DKCIEPUMEHTAIBHO
UACHTU(UIIMPOBATh PACTBOPHI aleTaTta HaTpusi,
kapOboHaTa  HAaTpusi W  CHJIMKAaTa  HaTpus.
PacrioznaBate 00pasnbl CIMBOYHOTO Maclia U
MaprapuHa. HaGmronate v onuchBaTh XUMHUECKUAN
SKCIIEPUMEHT C MOMOIIBIO POJHOTO S3bIKA U S3bIKA
XUMHUH.

[TpoBouTH pediekcro COOCTBEHHBIX TOCTHKCHUN
B M3yYCHHHM CTPOCHHMS, CBOWCTB, MOJy4YEHUS U
OpPUMEHEHHS ~ KapOOHOBBIX  KHUCIOT W HX
MPOU3BOIHBIX. AHan3upoBaTh pe3yabTaThl
KOHTPOJBHOH paboOThl H  BBICTpaWBaTh MyTHU
JOCTH>KEHHS 5KE€JIAeMOI0 YPOBHS YCIIEUTHOCTH.

Tema
Yrnesoasl

XapakTepru3oBaTh COCTaB YIJIEBOAOB U UX
KJIaccU(UKAIMI0O Ha OCHOBE CIOCOOHOCTH K
TUAPOJIN3Y.

YcraHaBiaMBaTh MEXIPEIMETHBIE CBS3HM XUMUU U
OMOJIOTUM Ha OCHOBE PACKPBITHS OMOJIOTHYECKOMH
poiM M  XMMHMYECKHX CBOMCTB  B@)KHEHIIMX
IIPEJICTaBUTENIEH MOHO-, IU- U NOJINCAXaPHUIOB.




HaGnronaTe, onuchBaTh U TPOBOJUTH XUMUYECKUM
HKCIIEPUMEHT.

OnuceiBaTh COCTaB U CTPOCHUE  MOJICKYJIBI
IJIIOKO3bl KAk  BeUlecTBa C  JBOMCTBEHHOM
dbyukumeir (anpaerupocnupra). Ha 3Toil ocHOBe
MIPOTHO3UPOBATH XUMUYECKHE CBOMCTBA TIIFOKO3bI U
MOATBEPXKIATh UX

COOTBETCTBYIOIIIMMHU  YPAaBHEHUSIMU  PEAKIIHA.
PackppiBaTh OMOJIOTMUECKYIO POJIb TIFOKO3bI U €€
NpUMEHEHUE Ha OCHOBE €€ CBOMCTB. CpaBHUBATH
CTPOEHHUE U CBOMCTBA IIFOKO3bI U (PPYKTO3BI.
XapakTepu3oBaTh CTPOCHHE IUCAXapUIOB M UX

CBOMCTBA (rugponus). PackpsiBath
OMOJIOTUYECKYI0 POJb  Ccaxapo3bl, JIAKTO3bl U
MajbTO3bI. OnuceiBath MIPOMBIIITIEHHOE

MOJIYYEHHE caxapo3bl U3 MIPUPOTHOTO
ceipbsi.IIpoBoMTh, HAONIONATH W OMHCHIBATH
XUMHYECKHHA JKCIIEPUMEHT C TOMOIIBIO POJTHOTO
SI3BIKA | SI3BIKA XHMUH.

Kpaxman, nemmono3a. ®Pu3nyeckue CBONCTBA
MOJIACAXAPUIOB. XUMHUYeCcKue CBOMCTBA
MoJMcaxapuaoB. [ WaAposM3  MOJIHMCAaxXapwioB.
CpaBHEHHE CTpPOCHHMS W CBOMCTB Kpaxmalia H
nemoao3bl. KauecTBeHHast peakiys Ha Kpaxmall.
[Tonucaxapuabpl B mpuUpoje, UX OHOJIOTHYECKAs
poab. [Ipumenenue

nomcaxapuaoB. O600IaTh U CHCTEMATU3UPOBATH
CBEJICHUSI O CTPOCHHH,

CBOMCTBaX, MPUMEHEHUU M 3HAUYEHUU YTJIEBOJOB.
BbInoNHATE ynpaxXHEHUsI B COCTABJICHUU peaKUui
C  ydyacTMeM  NpeICTaBUTeNIed  YrieBOJOB.
3anuchiBaTh

ypaBHEHUs peakuui, WUTIOCTPUPYIOIIUX
TEHETHYECKYIO CBSI3b MEXy KJlaccaMu
OpraHUYECKUX COEIMHEHUH. ODKC-MEepUMEHTAIBLHO
UACHTU(UIIUPOBATH  PACTBOPHI  TUIIOKO3BI U
runepuHa. OmnpenensaTh Halu4he Kpaxmaia B
Mee,

xJyie0e, MaprapuHe.

Tema 6.
AzoTcoaepxarm
e

COEAUHEHMS

11

XapakTepu3oBaTh CTPOCHHE, KIacCH(UKAIHIO,
M30MEPUI0 M HOMEHKJIATypy amMuHOB. Ha ocHOBe
cocTaBa M CTPOEHHMS AaMHMHOB OIUCHIBATh MX
CBOMCTBAa  Kak  OpPraHUYECKMX  OCHOBAHMH.
CpaBHMBaTh CBOICTBa amMMHaka, METHJIAMHHA U
aHWJIMHA HAa OCHOBE 3JIEKTPOHHBIX MpeACTaBICHUI
u

B3aMMHOTO  BIMSHHUSL aTOMOB B  MOJIEKYIIE.
VYcranaBiauBaTh ~ NPUMEHEHHE  aMUHOB  Kak
(YHKIIUIO UX CBOWCTB.

PackpbITh posib JIMYHOCTH B UCTOPUM XUMHUH Ha
npuMepe  peakiuuu  3WHUHA.  MoJenupoBaTh
CTPOEHHE MOJIEKYJl aMHHOB.




XapakTepru3oBaTb COCTaB U CTPOEHHE MOJIEKYJ
aMUHOKHUCIIOT. [IporHo3upoBarh pa3iuyHbIE TUIIBI
U30MEpUH Yy COEAVMHEHUM JTOro Kiacca W
HOATBEPK/1aTh

UX COOTBETCTBYIOIIMMHU MOJICIISIMU: T'paUIeCKUMU
(popmynamu) um wmarepuanbHbIMH. OIHCHIBATH
XMMHYECKHE  CBOICTBA  aMHMHOKUCIOT  Kak
OpraHUYeCcKUX

amdoTrepHbIX coenuHeHnid. CpaBHHBATh HX C
HEOPraHMYEeCKUMHU aM(OTEPHBIMH COCAMHEHHSIMU.
XapakTepru3oBaTb IPUMEHEHHE AMHHOKHCIOT Kak
¢yHKuIMIO UX  CcBOHCTB. PackpelBath  poJjib
AMUHOKHUCIIOT B (DOPMHUPOBAHUU OEIKOBOW KU3HU
Ha TUIaHeTe.

XapakTepu3oBaTh CTPOCHUE (CTPYKTYPhl OEITKOBBIX
MOJIEKYJZ),  XMMHYECKHE H  OHOJIOTUYECKHe
CBOMCTBa OENKOB Ha OCHOBE MEXIPEAMETHBIX
cBsA3eil ¢ Owuonorueil. PackpsiBaTh copaep:kaHue
npoOseMbl OeNKOBOIO TOJOJAHHsS Ha IUIaHETE U
npeJyiaraTh MyTH €€ pelIeHHs.

Ha6monate u OTHCHIBATh XUMHYECKUN
SKCIIEPUMEHT C IOMOIIBIO POJHOTO S3bIKA U S3bIKA
XUMHH PackpbIBaTh poJib HYKJIEWHOBBIX KHCJIOT B
npoleccax

HACJIEJICTBEHHOCTH M M3MEH4YMBOCTU. CpaBHHBATH
CTPYKTYphl O€IKOB M HYKJIEHMHOBBIX KHCJOT.
PackpriBath

CyTb W 3Hauy€HUE TEHHOM HHXKXEHEPUU U
OMOTEXHOJIOTUH. ApryMeHTHpoBaTh CBOIO
MO3UIUIO TI0 BOMPOCY 0€30MacHOCTU MPUMEHEHUS
TpaHCTeHHBIX PO yKToB nTuTanus (I'MO).
O600mare W CHCTEMaTU3UPOBATh CBEICHUS O
CTPOCHHMH, CBOWCTBAX, NMPUMEHEHUH WU 3HAYCHUU
YJIJIEBOJOB M a30TCOAEPKALUIUX  COCAMHEHHI.
BBINIOIHATE yIpa)XXHEHUs

B COCTaBJICHUU  pEeaKLHil c y4acTueM
MPEACTaBUTENECH YIJIEBOAOB M a30TCOAEPKALIUX
COEIUHEHUIA.

3anuceIBaTh YpaBHEHUS peakuuii,
WUTIOCTPUPYIOIIUX TE€HETUYECKYIO CBS3b MEXKIY
KJlJacCaMU oOpraHudeckux coeauHeHuil [IpoBoauts
pedrexcuro  COOCTBEHHBIX  JOCTHXXEHMH B
U3YYEHUU CTPOEHMs, CBOMCTB, TOJY4YEHHUS U
IPUMEHEHHsT  YIVIEBOJOB M a30TCOJAEPKAIIUX
COEIMHEHU. Ananu3upoBaTh pe3yabTaThl
KOHTPOJIBHOM

paboTbl W  BBICTpPauWBaThb IMYTH  JIOCTHXKCHHUS
YKEJIAEMOT'0 YPOBHSl YCIEIHOCTH.

Tema
buonornuecku
aKTHUBHBIC
COCJIMHEHUS

7.

Ha ocHOBe MeXnpeaMeTHBIX CBsI3el ¢ OMOIOTHEH U
JKOJIOTUEW XapaKTEPU30BaTh POJIb BUTAMUHOB JJIS
COXPAHEHUS U MOJIEPKAHUS 310POBbS UETOBEKA.

KnaccuduimpoBare BUTaMUHBI 10 TMPHU3HAKY HX




OTHOLIEHMs] K BoAe WM kupaMm. OnuceiBath
AaBUTAMHMHO3BI M MX NpoduiakTuky. PacmosnaBath
Butamusbl A, C u D. XapakrepuszoBaTh (hpepMeHTHI
KaKk OuoJIOrMYecKHne KaTalu3aTopbl OeKOBOI
IPUPOJIBI. CpaBHuUBaTh (bepMeHTHI C
HEOpPraHMYECKUMHU KaTaau3aTopamHu.

PackpriBaTh WX pojb B OMOJIOTHH U NIPUMEHEHHE B

HPOMBIIICHHOCTH.
Knaccudumuposats GpepMeHTHI
VYcraHaBIuBaTh 3aBUCHMOCTh AKTHBHOCTH

¢depmenTa ot Temreparypsl u pH cpenpl.
XapakTepru3oBaTb TOPMOHBI Kak OMOJIOIMYECKU

AKTUBHBIE BEIIECTBA, BBITIOJTHSIIOIITHE
SHIOKPUHHYIO PETYIISAIHIO

KU3ZHEACITEIIBHOCTH OpPraHU3MOB.
KnaccudumupoBate TOpMOHBI U Ha3bIBaTh UX
OT/CIbHBIX MIpeICTaBUTENEH: ACTpaaMoN,

TECTOCTEPOH, NHCYJIVH, aIpCHAIIH.

PackpsiBaTh posb TOPMOHOB TSI HCIIOJIB30BAHUSI B
MEIUIIMHCKUX 1ensix. [IpoBoauTh, HAOMIOMATH H
OTIMCHIBATh

XUMUYECKAN DKCIEPUMEHT C TIOMOIIBIO POTHOTO
SI3bIKA U SI3bIKA XUMUMU.

XapakTepru30BaTh NIPUMEHEHUE JIEKAPCTB B
dapmakotepanuu U xumuoTepanuu. OcBauBaTh
HOPMBI 3KOJIOTUYECKOT O u 6e301acHoro
oOpallleHHuss C JIeKapCTBEHHBIMU IIperapaTaMu.
@®opmupoBaTh  BHYTpEHHEEe  YOEXKIeHHE O
HEIPUEMIIEMOCTH Jaxe OJHOKPAaTHOI'O
IIPUMEHEHHUs] HAPKOTUYECKHUX BEIIECTB.

9 XHUMHUYECKUH 7 CoOmroaTh NMpaBWiia TEXHUKH OC30TACHOCTH TIPH
MPAKTUKYM pabore ¢ nabopaTopHbIM OOOpYIOBaHHUEM U
HarpeBaTeIbHBIMH
npubopaMu, a TakKe XMUMHUYECKHUMHU PEaKTHBAMH,
HSKOHOMHO U JKOJIOTHYECKH TPAMOTHO 0Opamarbest
C HUMHU.
HccnenoBaTh CBOMCTBA N3y4acMbIX BEIIECTB.
W eHTHGUIMPOBAaTh OPraHUYECKUE BEIIECTBA C
MIOMOIIIbI0 KAYeCTBEHHBIX peakuuii. HaOmronaTsh
CaMOCTOSTEIBHO
IIPOBOJIUMBIC OIBITHI U OTPAXKaTh UX HA IMHCHME C
HOMOIIBIO COOTBETCTBYIOLINX ypaBHEHUH.
QOukcupoBaTh  pe3yabTaThl  HAONMIOJEHUH U
(opMynHpOBAaThH BHIBO/IbI HA X OCHOBE.
11 xmacc (102 ygaca)
I Teopernueckue | 46
OCHOBBI XUMUU
10 Tema 1.19 AprymMeHTHpOBaTh IIOHMMAaHUE CJI0KHOTO
Crpoenue CTPOCHHS aTOMa M COCTOSITEIbHOCTH DPAa3IUYHBIX
aToma MoJiesiel, OTPaKAIOLIUX

9TO CTPOCHHUE.
XapakTepu30BaTh KOPILYCKYJIIPHO-BOJTHOBOM




Oyalnu3M dacTHll MuKpomupa. Habmomate u
OIMCHIBATh XUMUYECKUM 3KCIIEPUMEHT € ITOMOLIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU.

XapakTepu3oBaTb CTPOCHME AaTOMHOIO siapa H
HYKJIOHBL. JlaBaTb COBpPEMEHHOE OIPEIEIICHNE
INOHATUSA «XMMHUYECKUU d3JeMeHT». Pasnuuarte
HYKJIUJIBI, U300apbl U

U30TOMbI. XapaKTepU30BaTh COCTOSIHUE 3JIEKTPOHA
B arome. OO0600marh NOHATHS «OpOUTATB) U
«QIEKTPOHHOE 00JIaKO»

XapaxkTepu3oBaTh CTpOEHHE AIIEKTPOHHBIX
000JI04EK aTOMOB M OTpa)kaTh MX Ha IHUCbME C
MOMOUIBIO ANIEKTPOHHBIX U AJIEKTPOHHO-
rpadudecKkux GopMyiI.

XapakTepru3oBaTb ~ BAJEHTHbIE  BO3MOKHOCTH
aTOMOB XHMHUYECKUX JJIEMEHTOB, OOYCIIOBJICHHbBIE
paznuuHbIMU  (pakTopamu. CpaBHUBATh MOHSITHUA
«BAJIEHTHOCTH) U «CTETMEHb OKUCICHUS.
XapakTepu3oBaTb IIyTH CTAaHOBJIEHUS HAYYHOU
TEOpUU Ha Tnpumepe OTKpbITUs [lepuonmyeckoro
3aKOHA. YCTaHaBIMBAaTh 3aBUCHUMOCTb  MEXKIY
KOJIMYECTBEHHOMN

(oTHOCUTETHHON aTOMHOM Maccoif)
XApaKTEPUCTUKOM XMMHMYECKOTO 3JIEMEHTa U €ro
nojgoxkenueM B Tabmuie JI. M. MenngeneeBa
XapakTepru3oBaTh pPa3BUTHE HAYYHOU TEOpUHM HaA

npumMepe YTOYHEHUS (hopMyTHpPOBOK
[Tepuonnueckoro 3aKOHa. VYcTanaBiuBaTh
3aBUCHUMOCTD MEXTY CTPOCHHEM aroMa

XHMHUYECKOI0 DJJIEMEHTA M €ro II0JIOKEHHEM B
[Teppoanueckoil cuCTeMEe XUMUYECKHUX JJIEMEHTOB
. U. MengeneeBa. OnuchiBaTh NEPUOANYECKOE
W3MEHEHHE CBOWMCTB AJIEMEHTOB: pajuyca aToma,
3IIEKTPOOTPHUIIATETLHOCTH. ApryMeHTHPOBATh
3aBUCHMOCTD CBOMCTB JIEMEHTOB M COSIMHEHUM OT
ux rnoJjiockenus B [lepronueckoit cucreme.
[IporHO3MpOBaTh CTpPOEHHWE aToMa M CBOMCTBA
XUMUYECKUX DJIEMEHTOB W OOpa30BaHHBIX HMH
COEOUHEHUN OT

ux noJjiockeHus B [lepronueckoii cucreme.
Xapaktepu3oBaTh  3HadueHHe llepuoauueckoro
3akoHa. O6o0maTh W CUCTEMaTH3UpPOBATh
CBEJIEHHS O CBOMCTBAX

XUMHYECKHUX DJJEMEHTOB M 00pa30BaHHBIX WMU
COEMHEHUN OT CTpoeHusi ux atomoB [IpoBoauth
peduiekcuio  COOCTBEHHBIX  JIOCTIDKEHUH B
W3YYEHUU CTPOCHUS aToMa.

AHaNMM3UPOBATH PE3YNIBTATH KOHTPOJIBLHOU PabOTHI
U BBICTpauMBaTh IyTH JOCTHIKEHUS >KEIaeMOro
YPOBHS YCIIEUTHOCTH.
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Tema
Ctpoenue

15

XapaKTepI/ISOBaTL XUMHYCCKYIO CBA3b KaK MPOLECC
B3aHMMOJICHCTBU aTOMOB C 06pa30BaHI/ICM




BEIIECTBA.
JucnepcHsie
CUCTEMBI

MOJIEKYJI, HIOHOB U PaJIUKaJOB.

Knaccupunuposats XUMHYECKHE CBSI3H.
YcraHaBnuBaTh  3aBUCUMOCTb  MEXAY  THUIIOM
XUMHYECKOM CBSI3M M THUIIOM KPUCTAJUIMYECKOU
pemieTk. XapakTepu30BaTb HOHHYIO XMMHUUYECKYIO
CBSI3b.

[Iporno3upoBarbk CBOMCTBA BEIIECTB C HOHHOU
KpHCTaITNYecKoi pemeTkoid. Kiaccuduumupoats
MOHBI TI0 Pa3IMYHBIM [TPU3HAKAM.
XapakTepru3oBaTb ~ KOBAJEHTHYID  XMUMMUYECKYIO
cBa3b. KiaccuduuupoBaTh 3TOT TUIl CBA3H 10
Pa3HbIM OCHOBAHUSIM:

— M0 AJIEKTPOOTPULIATEIHHOCTH;

— 110 c0co0y NMepeKpbIBAHUS

JNIEKTPOHHBIX OpOUTaNe;

— II0 KPaTHOCTH;

— 110 MEXaHU3MY 00pa30BaHMUsL.

VYcTaHnaBnuBaTh 3aBUCUMOCTD MEXIY HOJISIPHOCTHIO
MOJIEKYJIBI M €€ T€OMETPHEN.

XapakTepru3oBaTh METAJUIMUECKYI0 XHMHUYECKYIO
CBS3b.

YcTaHnaBnuBaTh 3aBUCHUMOCTh MeXIy
buznueckuMu cBOiicTBaMH MeTaJIoB u
METAUINYECKON  KPUCTAUIMYECKON  PEIIETKOM.
XapakTepu3oBaTb ~ BOJAOPOJHYHO  XMMHMYECKYIO
CBSA3b.

Krnaccupunuposars 3TOT THUI CBSI3H.

PackppiBaTh OHOJIOTHYECKYIO POJIb BOJOPOJTHOM
CBSI3U B OPraHU3alMK CTPYKTYp OMONOJIMMEPOB.
XapakTepu3oBaTh OCHOBHBIE THUIIBI
MEXMOJIEKYISIPHOTO B3aUMOICHCTBUS.

Ha ocHOBe BHYTPUIIPEOMETHBIX CBSI3€d  C
OPraHMYECKOM XMMHEH OCYIIECTBJIATh IIEPEHOC
CBelleHUl 0  rubpuauM3anuu  3JIEKTPOHHBIX
opburaneii M Ha HEOPraHUYEeCKHE BElLIECTBa.
VYcraHaBnuBaTh  3aBUCUMOCTB  MEXAY  THUIIOM
ruOpuIu3auy  3JEKTPOHHBIX  opOuTaneil u
FEOMETPUEN OPraHMYeCKUX M HEOPraHWYECKUX
MOJIEKYIL.

@opMynMpOBaTH OCHOBHBIE IIOJOKEHUS TEOPUU
XMMHYECKOTO CTPOCHUS OpraHMYECKUX
COCIMHEHUN U COBPEMEHHOM TEOPUU CTPOEHUS U
MOATBEPXKIaTh UX

IpUMEpaMu M3 OPraHMYECKONM M HEOPraHW4ecKOou
XUMMH.

XapakTepu3oBaTh SIBIICHUE N30MEpHUH "
NOATBEP)KIATh €€ TpPUMEpaMH H30MEpPOB U3
OpraHNYECKON U HEOPraHNYECKON XUMHUH.
VYcranaBnuBaTh 3aBUCUMOCTh CBOIICTB
OpraHMYECKUX M HEOPraHWYECKUX BELIECTB OT
B3alMHOI'O BJIUSIHUS aTOMOB B MOJIEKYJaX.
XapakTepu3oBaTh 3aBHCHMOCTb CBOWCTB BEIECTB




HE TOJBKO OT XUMHUYECKOIO, HO U OT MX
AJIEKTPOHHOIO U IPOCTPAHCTBEHHOI'O CTPOEHUSI.
OOBACHATH CBOMCTBA MOJIEKY]1 OPraHMYECKHX
BEIIECTB KaK (DyHKIIUIO

WHAYKIIMOHHOTO U ME30MEPHOTO YPPEKTOB.
[IpoBouTh pedaekcuio COOCTBEHHBIX JOCTHKCHHN
B M3YYEHUHM TEOPUU CTPOEHUS BEUIECTB. YMETh
apryMEeHTHpOBaTb CBOIO TOYKY 3pEHUA IO
npoOieMaTuke

CEMHUHAapa B MIPOLIECCE TUCKYCCHUH.
XapakTepu3oBaTb  YHUBEPCAIBbHBIM  XapakTep
HNOHATHUSL  «IIOJUMEPBD» s OpPraHUYecKux U
HEOPraHMYECKUX BEILECTB, KJIACCUPUIMPOBATh UX
U apryMEHTUPOBAHHO

PacKpbIBaTh UX POJIb B JKUBOW M HEXKUBOM IIPUPOJE
U KM3HU YeJIOBEKa.

XapakTepu3oBaThb UYHCThIE BEIIECTBA M CMECH.
KnaccuduuupoBaTte XuMHUYECKHE BeELIECTBA 110
YUCTOTE PAacTBOPOB B 3aBHCUMOCTH OT COCTOSIHUS

PacTBOPEHHOTO
BeIeCcTBa (MOJICKYIISIPHBIC, MOJICKYJISIPHO-HOHHBIE,
HWOHHBIE). OmnepupoBath KOJTUYECTBEHHBIMHU

XapaKTePUCTHKAMHU COJCPXKAHUS PACTBOPEHHOTO
BEIIECTBA.

XapakTepru30BaTh AUCTICPCHBIC CHCTEMBI.
KnaccudummpoBatrs  ux  .PackpeiBath  posib
JTUCTIEPCHBIX CUCTEM B TIPUPOJIE, HA

MPOU3BOJCTBE U B ObITy. [IpoBOIMTH, HAOTIOAATE 1
OTIMCBHIBATh XUMUYECKUN IKCTIEPUMEHT C TIOMOIIBIO
POJHOTO si3bIKa M s3blka xuMuu. O00OmATE U
CHUCTEMAaTHU3UPOBATh CBEACHUS O TUITOJIOTUH
XUMHUYECKUX CBSI3€H U KPUCTALTNYECKOM CTPOCHHH
BEIIECTBA, O UYHCTLIX BEIIECTBAX U CMECSIX.
[TpoBoauTh pedaekcuio COOCTBEHHBIX JOCTHKCHHMA
B M3yYEHUU CTPOCHHS BEIIECTBA, YUCTHIX BEIIECTB
u

CcMeceH.
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Tema
XUMHYECKHE
peakiuu

22

XapaKTepI/I3OBaTL IIPHU3HAKHW XUMHYCCKUX peaKI.[HfI.
OTranyaTth UX OT AACPHBbIX. XapaKTepmoBaTb
AACPHBIC PCAKIIMU U OTPAXKATh 3Ty XaPAKTCPUCTUKY
Ha MMCbME C IIOMOIIBIO ypaBHeHHfI.

KﬂaCCI/I(l)I/II_II/IpOBaTL XUMHUYCCKHUE PpCaKIUH 110
YUCITY U COCTaBy p€arupyromux BCICCTB U JPYyIrumM

MIPU3HAKaAM.
VYcranaBiauBaTh o0liee M pa3IU4HOE s JAaHHOU
KJIacCU(PHUKAITUU B OpraHUYECKON u
HEOPraHUYECKON XUMUHU.

XapakTepu3oBaTh OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE peakuuu (OBP).
Knaccupumuposats OBP.

CocraBiiaTh YpaBHEHUs OKHUCIIUTEIBHO-

BOCCTAHOBHTCIBbHBIX peakunﬁ METOJ0M




AIIEKTPOHHOTO Oananca ¥ METOIOM HOTypEaKIHii.
XapakTepu3oBaTh Hayasia TEPMOIMHAMUKHU.
OtpakaThb Ha MUCbME TEPMOXMMUUYECKUE pPEAKLUU
Y IIPOU3BOJUTH PACYEThI HA UX OCHOBE.
[Iporno3upoBarb  BO3MOXHOCTb  IIPOTEKAHHUSA
XUMHUYECKOM peakuuu XapakTepu30BaTb CKOPOCTb
XUMHUYECKON peakuuu u yCTaHaBJIUBAThb
3aBUCHMOCTb ~ MEXJy O3TOM  BEIMYMHOW W
pa3nuyHBIMU (DaKTOpaMu: MPHPOJA PearupyrOLIINX
BEILIECTB, KOHLICHTpaLHs, TeMIIepaTypa,
IIOBEPXHOCTh CONPUKOCHOBEHHMS BelecTB. M3yuats
3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEAKLUUU OT
9TUX (aKTOpPOB TyTeM HAOIIOJEHUS U OIHCAHUSA
XUMHUYECKOTO 3KCIEPUMEHTA C MOMOIIBIO POJHOTO
A3bIKA U SA3bIKA XMMHUU. XapaKTepU30BaTh KaTaJIN3
U KaTalu3aTopbl Kak CHOCOObI  YIpaBiE€HUS
CKOPOCTBIO XMMHYECKOW peakuuu. OnuceiBaTh
MEXaHU3M  TOMOTE€HHOIO, TE€TEPOreHHOr0 W
(dhepMEHTATUBHOTO KaTaJIM30B.

XapakTepu3oBaTh XUMHUYECKOE pPABHOBECHE W
IIPOrHO3UPOBATH CIIOCOOBI €T0 CMEIICHHUS.

Pemate pacuerHble 3agaud MO  XMMHYECKOH

KHUHETHKE. Cobmonathb IpaBujla  TEXHUKU
0€30I1aCHOCTH.

OnpenensTh MTOHSATHS «QIIEKTPOJIHTEI,
CHEIJICKTPOJIUTHI, (QIEKTPOTUTHYECKAS
JIACCOLIHAIIHS. dopmymHpoBaTH OCHOBHBIE
MTOJIOKEHUS TEOPUH AIEKTPOJIUTUICCKOM

JIFCCOITHAITH. XapakTepu3oBaTh CIIOCOOHOCTh
3JIEKTPOJIUTA K

JIMCCOITHAIINH Ha OCHOBE CTEIICHU
JJIEKTPOJUTHYECKOM  JUCCOLMALMM U Cpeay
pacTBopa Ha OcHOBe NoHsATHS pH.

3anuceIBaTh YPaBHEHHS  AJIEKTPOJIUTHYECCKON
nucconuranuu. CpaBHHUBATh 3JIEKTPONPOBOJHOCTh
pacTBOpPOB 3JIEKTPOJIUTOB. [Ipencka3biBaTh
CMEIIEHWE PaBHOBECHUS JUCCOIMAIIMK  CIAOBIX
KHUCJIOT. Hab6nronate n OITMCHIBATh
JIEMOHCTPAIMOHHBIA XUMHUYECKUH HSKCIEPUMEHT.
OnuceiBaTh CBOMCTBA PACTBOPOB DIICKTPOJHUTOB
Kak (QyHKIUI0 0Opa3yloIIUXCs MPU TUCCOLHALNN
HOHOB u OTpa)kaThb ux Ha MUCHME.
XapakTepu3oBaTh ~ THAPOIU3 Kak  OOMEHHOe
B3aMOJICHCTBHE BEIIECTB C BOJOH. 3aIlMCHIBAThH
YPaBHEHUS PEAKIUN TUAPOJIN3A PA3JIMYHBIX COJICH.
Paznuuars ruiponns 1o KaTHOHY U AaHUOHY.
IIpenckasbiBaTh peaxkuuo cpenbl BOJIHBIX
pacTBOpOB  coliel, O0Opa30BaHHBIX  CHUJILHBIM
OCHOBaHMEM U CJaab0l  KHCIOTOHM, cl1aDBIM
OCHOBAHMEM U CHJILHOM KHCIIOTOM.

PackpeiBaTh  ponb  oOpaTUMOro  THAPOJIM3A
OpPraHWYECKUX COEAMHEHUU KaK OCHOBHI OoOMeHa




BEUIECTB B JKMBBIX OpraHu3Max M oOpaTHUMOro
ruaposinza AT® kak OCHOBBI

JHEPreTUYECKOr0 OOMEHa B JKUBBIX OpraHU3Max.
CoOmoaTh TpaBuUiia TEXHUKUA OE30MaCHOCTH.
O6o0uaTh W CUCTEMaTHU3UPOBATh CBEACHUS O
KJIacCU(UKAIMA U 3aKOHOMEPHOCTSIX MPOTEKaHUs
XUMHYECKUX PEAKIIUH B

TaKUX Ba)KHEUIIUX pPa3sHOBUAHOCTSX, kak OBP u
peakuuu ruiposun3a.

[IpoBoauTH, HAOMIOIATH M OMTUCHIBATH XUMUYECKUM
HKCHEPUMEHT C ITOMOILIBIO POJAHOTO SI3bIKA U SI3bIKA
XUMHH.

[TpoBoauTh pediekcrio COOCTBEHHBIX JOCTHKECHHIMA
B M3yYCHUM THUIOJIOTUHM XUMHYECKHX peaKIui,
TEPMOJIMHAMHUKU U XUMUYECKOW KUHETUKH.
AHanM3UpoBaTh PE3yNbTaThl KOHTPOJIBLHOU pabOThI
U BBICTpauWBaTh IYTH JOCTI)KEHUS JKEIaeMOIo
YPOBH$ YCIIENIHOCTH.

OCHOBBI
HEOpraHU4YeCKOn
XUMUHU

45

KnaccudummpoBats HeOpraHuueckue BEIIeCTBa 10
pa3HbBIM MpU3HAKaM.

AprymMeHTHpoBaTh OTHOCHUTEIIBHOCTh
KJIacCU(PHUKAIIMTN HEOPraHUYECKUX BELIECTB.
Paznuuars KOMILIEKCHBIE COCJIMHEHHS.

DopMynHpOBaTh OCHOBHBIC IOJOKECHUSI TEOPHH
CTPOEHUSI KOMIUIEKCHBIX coennHeHuil A. BepHepa.
KrnaccudunupoBats 1 Ha3bIBaTh

KOMIIIEKCHEIE COETHMHEHHS.

PackpbiBaTh 3HaU€HUE KOMIUIEKCHBIX COCTUHECHUI.
KrnaccudunupoBats opranndeckie COeTMHESHUS 110
pa3HBIM IpU3HaKaM. XapaKTePHU30BaTh IMOJIOKCHHE
MetauioB B Ilepmoamueckoir cucreme [I. .
MenneneeBa. OOBICHATH

0COOCHHOCTH (DU3UYECKUX CBOWCTB METALUIOB Ha
OCHOBE OCOOCHHOCTEH CTPOEHHS aTOMOB H
KpHCTAJLIOB.

XapakTepu3oBaTh OOIIME XUMHYECKHE CBOWCTBA
METAII0B KaK BOCCTAHOBUTENEH Ha OCHOBE
CTPOCHHMS WX aTOMOB M  TIOJIO)KCHHS B
ANEKTPOXUMUYECKOM PSAY HAMPSHKEHUI METAIJIOB.
Paznnuath oO1iee, 0coOeHHOE U

€MHUYHOE B CBOMCTBAaX KOHKPETHBIX METAJUIOB M
ux Tpynn. HWmmocTpupoBaTh CBOM BBIBOABI H
apryMEHTHl YPaBHEHUSMU XUMHUYECKHX PEeaKIuil u
PacCMOTPEHHUEM HX

B cBeTe TOJ] u OBP.

XapakTepu3oBaTh  KOPpPO3UIO M €€  BHJBIL.
[Ipemmarate cnocoObl  3alIUTHl  METAUIOB  OT
KOpPpO3UM M apryMEHTHpPOBaTh BBIOOp crocoba.
YcranaBianBaTh 3aBUCUMOCTh

MEXJy KOppo3uel METauIOB M YCJIOBUAMHU
OKpYXarollen cpebl.

XapakTepu3oBaTh  HAXOXKJIEHHE METAJIOB B




OPUPOZE M OCHOBHBIE CIOCOOBI MX MOJYYEHHSI.
KonkpernsupoBaTth 3TH  CIIOCOOBI  ONMHMCAHHEM
XMMHUYECKUX MPOLECCOB B METAJUIYPIHH.

XapaKTepI/BOBaTL OJICKTPOJIM3 KaK OKHUCIIUTCIIBHO-

BOCCTaHOBUTEJIbHBIMN  mpouecc. [IpeackasbiBaTh
KaTOJIHbIC U AaHOTHBIE MPOIIECCHI C UHEPTHBIMU U
AKTUBHBIMHM DJJICKTPOJIaMH W OTpaXaTb HUX Ha
MHACbME Ui PACIUIAaBOB M BOJHBIX PACTBOPOB
ANEKTPOIUTOB.

PackpbiBaTh MpakTUYECKOE 3HAYEHUE DIIEKTPOJIN3A.
XapakTepu3oBaTh XUMHUYECKHE HCTOYHUKH TOKa.
CocTaBisITh TaIbBAHMYECKHUE DJIEMEHTHI.
XapakTepu3oBaTh IIEJTOYHBIE METALIBI M HX
COCIMHEHUSI  HAa  OCHOBE  TMOJIOXKEHHUS B
[Iepnognueckoit cucreme anemento J[. .
MeHpeneeBa U CTpOEHHUs aTOMOB B CBETE OOIIETO,
0COOEHHOTO U €UHUYHOTO.

NnentudunmrpoBarh MICIOYHBIE METAUIBI U WX
COCTMHEHMUSI.

XapakrepuszoBaTe MeTtauiel IIB rpynmer m ux
COCIMHEHUSI  HAa  OCHOBE  TOJIOKEHHUS B
[lepnonnueckoit cucreme oanementoB [[. U
MeHnzeneeBa U CTpOEHHUSI aTOMOB B CBETE OOIIEro,
0COOEHHOTO U €IUHUYHOTO.

WUnentuduunpoBaTh MIEI0YHOZEMETbHBIE METAIIbI
U UX COCIMHEHHUSL.

XapakTepru30BaTh ATIOMUHUN U €r0 COCTMHEHUS Ha
OCHOBE CTPOEHUS aTOMa, OOIINX CBOICTB METAIIOB
U 0COOCHHBIX CBOWCTB aTIOMUHUS U aM(OTEPHOCTH
€ero

OKCHJIa U TUIPOKCUJIA.

XapakTepu3oBaTh METaUIbl MOOOYHBIX MOITPYIIII
no ux mnojnoxeHuro B llepuomumyeckoit cucreme
snemenToB [. U.

MenneneeBa u CTPOCHUIO aTOMOB.
XapakTepu3oBaTh CTPOEHUE aTOMOB, IOJIY4YEHHE,
NPUMEHEHHUE M CBOWCTBA MEIM M BAXKHEWILUX €€
COEIUHEHUIA.

XapakTepu3oBaTh LIMHK M €ro COCIUHEHUs Ha
OCHOBE CTPOEHUS aTOMa, OOIINX CBOICTB METAIIIOB
U 0COOEHHBIX CBOMCTB IIMHKA U aM(OTEPHOCTH €ro
OKCHJIa U TUAPOKCUJIA.

XapakTepu3oBaTh XpOM M €ro COEIUHEHUS Ha
OCHOBE CTPOEHUS aTOMa, OOIINX CBOICTB METAIIOB
U O0COOCHHBIX CBOMCTB Xpoma, aM(POTEpPHOCTH €ro
OKCHJIa U

ruapokcuaa (III) u KMUCTOTHBIX CBOWCTB OKcHJA H
runpokenioB (VI). Uaentuduurposats Xxpomar- U

6I/IXpOMaT‘I/IOHBI. YcraHapiauBaTh  3aBHCHMOCTH

MCKIAY KHCJIOTHO-OCHOBHBIMU CBOMCTBaMH
OKCUJOB W THUIAPOKCHUIOB XpOMa U 3HAYCHUCM




CTENIEHU OKUCIICHMUSL.
XapakTepru3oBaTh MapraHell U €ro COeAUHEHUs Ha
OCHOBE CTPOEHHS aTOMa, OOIIUX CBOMCTB METAJIOB
U 0COOCHHBIX

CBOMCTB Maprasiia, €ro OKCH10B ¥ THJPOKCUIIOB.
VYcTanaBnuBaTh 3aBUCUMOCTh MEXAY MPOAYKTaMU
BOCCTAHOBJICHHUSI II€pMaHraHaTa Kajlus W Cpelou
pacTBopa.

XapaxkTepu30oBaTh [10JI0)KEHUE HEMETAIIJIOB B
[Iepuoguueckoir cucreme JI. M. Menneneesa.
OOBACHATP MNPUYMHBI AUIOTPONIMM HA OCHOBE
ocoOeHHoCTEeH CTPOEHUS aTOMOB "
KPUCTAJUTMUECKUX perieToK. OOBSICHATh MPUYUHBI
WHEPTHOCTH OJIarOpo/IHBIX T'a30B

OCOOCHHOCTSIMU ~ CTPOEHHS  HMX  aTOMOB U
JTIOKa3bIBaTh OTHOCHUTEJIBHOCTh 3TOMU
xapakTepucTUKH OOBSACHATH

KHUCJIIOTHO-OCHOBHBIC CBOMCTBA BOAOPOOHBIX

COCOUHCHUH HEMETAJIJIOB 0COOEHHOCTAMU
CTPOEHHUSI HUX aTOMOB W  TIOJIOXKEHHUS B
[lepnomnueckoit cucreme J[. WM. Menneneesa.
OObACHIATL WU3MEHEHHE  KHUCIOTHBIX  CBOWCTB
OKCHJOB U THAPOKCHUIOB HEMETAVIOB 3HAYECHUEM
CTEIICHW OKHCIICHHS M II0JIOKCHHEM HEMETajJIOB B

[Tepuonuueckoi
cucreme /[. . MenneneeBa PaccmatpuBath 00mue
XUMHAYECKHE CBOMCTBA HEMETAILIOB KaK

OKHCIIUTEICH M BOCCTAaHOBUTEIICH.
WNnmrocTpupoBath CBOM  BBIBOABI M ApPryMEHTHI
ypaBHEHUSMH XUMHYECKUX peaKkiuii u
paccMoTpenueM ux B ceere OBP.
XapakTepu3oBaTh CTPOCHHUE aTOMOB U KPUCTAJIIOB
1 CBOMCTBA TaJIOTEHOB M MX COCIWHEHHH B CBETE
00I111ero, 0COOESHHOr0 U €IMHUYHOTIO.
YcraHaBnuBaTh ~ 3aKOHOMEPHOCTH — HM3MEHCHUS
CBOMCTB TaJOT€HOB M HUX COEIUHEHHH B
3aBHCUMOCTH OT UX MoJiokeHus B [lepuoaudeckoit
CHCTEME.

NnenTudunmupoBath rajoreHu 1-HOHbI.

XapakTepru3oBaTh aUIOTPOIIUIO KHUCIOPOJA, €ro
CBOWCTBA, IIOJIydCHHE U IPUMEHEHHE O30Ha H
KHCI0pOJIa.

PackpsiBaTh poJIb  KHCIOpPOJA B OpraHU3ALMU
KU3HU  Ha  3emjJe U HUHTEHCU(HKAIHUU
IIPOU3BOJCTBEHHBIX IIPOLIECCOB.

XapakTepu3oBaTb CTPOCHHE AaTOMa, aJUIOTPOIIHIO
cepsl, IIPOTHO3UPOBATH ee CBOMCTBA,
MOATBEPKIATh ux YPaBHEHUSIMHU
COOTBETCTBYIOIIMX peakuui. [Ipemiarars

CHocoOBbl TOJIydeHHSI HAa OCHOBE HAxXOXJIEHUS B
IpUPOJE. YCTAHABIMBATHL 3aBUCUMOCTb MEXIY




obnacTaMu NIPHUMCHCHUA CCPBI U €€ CBOMCTBaMH.

XapakTepu3oBaTh CTpOEHUE MOJIEKYJIbI
cepoBoAOpoaa u IIPOTHO3UPOBATH
BOCCTAHOBUTEIIBHEIC CBOMCTBA,

HOATBEP)K/IaTh ux ypaBHEHUSIMU
COOTBETCTBYIOIINX PEAKLIAMN.

OnuceiBaTh ¢buznonornueckoe NENCTBHE

CEPOBOJIOPOJIA U MEPBYIO MOMOIIIH MPH OTPABJICHUU
UM.

XapakTepu3oBaTh OKCHIBl CEpPhl KaK TUIHMYHBIC
KUCIIOTHBIE  OKCHJIBI ¥  TOATBEPXKIATh ATy
XapaKTEPUCTHKY YPAaBHEHHUSIMU COOTBETCTBYIOIINX
peaKuuid.

Ha ocHoBe ananmn3a HaxoXJIEHUS CEPHI B TIPUPOIC
npeajiaraTh UCTOYHUKH CBIPbS JUISL TOJy4YEHUS
CEPHOM KHUCJIOTHI M TPOTHO3UPOBATH CTAJUU
MIPOU3BO/ICTBA.

OnuceiBaTh MNPOU3BOJCTBO CEPHOM KHCIOTHI Ha
OCHOBE HAyYHBIX TMIPUHIIMIIOB TPOU3BOJICTBA,
npuninuna  Jle IIaTenne Hu TpeboBaHMIA
9KOJIOrHYecKoi OezomacHOCTH. XapaKTepHu30BaTh
COCTaB, KJacCU(U-KAITMOHHYIO TMPUHAJIC)KHOCTD U
CBOMCTBa pPa30aBIEHHOW M KOHIIEHTPUPOBAHHOU
cepHor kucimotel B cBere TOJ wu  OBP.

Nnentudunmuposats cynbpua-, cymbGuT- u

cynbdar-aHHOHBL. ~ XapaKTepPH30BaTh CTPOCHUE

aTOMOB M KPHCTAJIOB a30Ta,

ero (Qusmueckme ¥ XUMHYECKHE CBOWCTBA,
NOJTy4YEeHUE W IPUMCHEHHE.

XapakTepu30BaTh CTPOCHUE MOJICKYJIBI aMMHAaKa,
€ro TOJy4YeHHe, COOMpaHWe M paclo3HaBaHHE, a
takke cBoiictBa B cBete OBP m oOpaszoBanus
KaTHOHA aMMOHHSI.

OnwuceiBaTh (GpPaKIIMOHHYIO TIEPETOHKY BO3/yXa.
XapakTepu3oBaTh OKCHIbl a30Ta Ha OCHOBE
OTHECCHHsI UX K Oe3pa3InYHbIM WM KHCIOTHBIM
OKCHJIAM.

WnentudunupoBats ux. XapakTepu3oBaTh COCTaB,
KJIacCU(UKAITMOHHYIO MPUHAIICKHOCTb u
CBOWCTBa pPa30aBJICHHOW W KOHIICHTPUPOBAHHOMN
A30THOM KHCJIOTHI B

ceete TOJl u OBP.

OrnuceiBaTh COCOOBI MOTYYEHUS OKCHUIOB a30Ta U
A30THOM KHCIIOTHI.

XapakTepru3oBaTh CTPOEHHE aTOMa, AJIOTPOIIHUIO,
CBONCTBa, TONy4yeHHWE U TpuMeHeHue ¢ocdopa.
CpaBHUBaTh KpacHbIi U Oenbiid hocdop.
YcTaHaBnuBaTh B3aUMOCBSI3b MEXKAY CBOMCTBaAMH
docdopa u ero NpUMEHEHHUEM.

[Ipennarate crocoObl moyueHus: opTohochopHO
KHUCJIOTHI U3 MPHUPOJHOTO CBHIPbS U TMOJATBEPIKIATh




UX IpolLeccaMH, NPHUHIATBIMHU Ha INPOU3BOJCTBE.
Wnentu-puuuposats GochaT-aHUOH.
XapakTepru3oBaTh CTPOEHUE aTOMa, aJNIOTPOIHIO U
CBOICTBA yriiepoja.

YcTanaBnuBaTh 3aBUCUMOCTb MEX/1y TUIIOM
ruOpumu3anuu ~ opOHWTaieid y  aJuIOTPOIHBIX
Mo IM(UKAIIHA yriiepoJa U UX CBOWCTBAMH.
XapakTepu3oBaTh  IOJYYEHHE, CBOMCTBA U
IPUMEHEHUE OKCUAOB Yrjiepoia M YrOoJbHOU
KHCJIOTBI.

[Ipennarate myTu npeBpalieHUs KapOOHAaTOB B
ruipokapOoHatsl U oOpatHo. Maentuduumposarsb

YIJIEKUCIBIN Ta3 U KapOOHAT-aHUOH.

XapakTepu3oBaTh CTPOEHUE aTOMa, aJUIOTPOIIHIO U
CBOMCTBA, MOJTYYCHHE U IPUMEHEHUE KPEMHUS.
XapakTepu3oBaTh  IOJY4YEHHE, CBOMCTBA U
npuMeHenue okcuga kpemuus (IV) u kpemHueBoit
KHCIIOTHI.

OnuceiBaTh OCHOBHBIE MPOMU3BOJICTBA CHIIMKATHOMN
MPOMBIITUICHHOCTH.

O06o0mare ¥ CHUCTEeMAaTU3UPOBATH CBEACHHUS O
MeTaJuTax ¥ HeMeTaJuIax, a TaKKe 00pa3yeMbIX UMH
COCTMHEHUSIX AHaM3UpoBaTh pe3yabTaThI
KOHTPOJIBHOM pabOThl M  BBICTpaWBaTh IyTH
JIOCTUKEHHUS KETaEMOT0 YPOBHSI YCIICIIHOCTH.
XapakTepu3oBaTh COCTaB, KJIaCCHPUKAIMIO H
cBorictBa KuciotT B ceere TOJ] u OBP. Paznnuats
oOmree, 0COOGHHOE M EIUHHYHOE B CBOMCTBaAX
A30THOM, KOHIICHTPUPOBAHHOM CepHOI u
MYpPaBbUHOMN KHUCIIOT.

PaznuyaTh 3BOJIIOLMIO TIPEACTABICHUN O KHUCIOTaX
B CBETE:

— aTOMHO-MOJICKYJIIPHOTO YUCHHS;

— TOLL;

— IPOTOJIMTUYECKOU TEOPHH.

XapakTepu3oBaTh COCTaB, KJIaCCU(PUKAIMIO H
CBOMCTBA OCHOBaHMI B CBETE TEOPHH
AJICKTPOJIMTUYECKOW  JMCCOLMANMU.  Paszmuyarth
o0O1mree, 0COOEHHOE U €EIUHMYHOE B CBOMCTBaAX
THIAPOKCHUIOB U OECKUCIOPOIHBIX OCHOBAHHUH.
Paznuuate  9BomOIMIO  TIpeAcCTaBIeHU 00
OCHOBaHHSIX B CBETE:

— ATOMHO-MOJICKYJIIIPHOTO YUYCHU

— TN

— HpOTOHHTH‘lCCKOfI TCOPHHU.

XapakTepu3oBaTth aM(OTEpHbIE OpraHUYecKue u
HCOPraHN4YCCKUC BCHICCTBA KaK COCIUHCHUA C

JBOMCTBEHHBIMU KHCJIOTHO ~-OCHOBHBIMU

CBOMCTBaMH.
ApPryMEeHTUPOBATh  OTHOCUTEIBHOCTH  JICJICHUS




COCIMHCHUI HAa  KHCIOTEL M OCHOBaHUI.
XapakTepu3oBaTh T'€HETHYECKYIO CBS3b MEXKY
KJIacCaMU  OPraHMYEeCKMX U  HEOPraHUYECKUX
COCIMHEHUH U OTpaXkaTh €€ Ha MHUCHbME C TOMOIIBIO
0000ILIeHHO 3amucu

«IIETIOYKH TIEPEXO0I0BY.

KonkpeTtusupoBaTh Takue IENOYKH YpaBHEHUSMHU
XUMHYECKUX PEAKIIUH.

Pasznmuuarth TOHSTHS «rEHETUYECKash CBSI3bY U
«TEHETUYECKUH PAI».

[IpoBoauTh, HAOMIOIATH M ONTUCHIBATH XUMUYECKUM
AKCIIEPUMEHT C TIOMOIIbIO POJIHOTO SI3bIKA U SI3BIKA
XUMHH.

CoOmroaTh mpaBuiia TEXHUKH O€30TACHOCTH TIPH
pabote c J1abopaToOpHBIM OOOpPYIOBAHHEM U
HarpeBaTeIbHbIMU

npudopaMu, a TaKKe XUMHUYECKUMU DPEaKTUBAMH,
SKOHOMHO W JKOJIOTUYECKHA TPaMOTHO OOpamatbes
C HUMH.

HccnenoBats xuMudeckne 00beKThl. DUKCUPOBATH
pe3ynbTaThl  HaOmoAeHW U (GOopMyIupOBaThH
BBIBOJIBI HA UX OCHOBE.

O06o0mare ¥ CHUCTEeMAaTU3UPOBATH CBEACHHUS O
KJaccu(UKAIMi U CBOMCTBAX HEOPTaHHMYECKUX M
OpraHuyeckux BemecTB. [IpoBoauTh peduiekcuto
COOCTBEHHBIX JOCTH)KCHUU B M3yYE€HUN THUTIOJIOTUH
XHMHUYECKUX BEIISCTB M CBOMCTBAX OCHOBHBIX
KJIACCOB ~ HEOPraHWYECKUX W  OPTaHUYECKHUX
BEIIECTB B CBETE OOIEro oOcoOEHHOIrO0 |
€IMHUYHOTO. AHau3upoBaTh pE3yNIbTAThHI
KOHTPOJIBHOW pabOThl M  BBICTpAaUBaTh IyTH
JIOCTHOKEHHS JKEJIAeMOT0 YPOBHS YCIIEITHOCTH.

XUMHA U KA3HD

11

PaCKpBIBaTB POJIb XUMHUYCCKOI'O ITPOU3BOACTBA KaK

HpOHSBOI[PITGJ'IBHOfI CHIJIbI (¢} 6H_[eCTBa.
XapaKTepI/ISOBaTB O6H_[I/Ie U YaCTHBIC HAY4YHBIC
IMIPHUHIAIIBI XUMHNYCCKOI'O IMPpOU3BOZACTBA.

CpaBHI/IBaTL IIpOU3BOJCTBA aMMHAKa 1 MCTAaHOJIa B
CBCTC BayKHEHIITHX MOHSITUH XUMHYECKOH
TCXHOJIOI'MH. XapaKTepI/ISOBaTB Takue Ba)KHEHUIIne

HAIllpaBJICHHUA HAYYHO-TCXHHYCCKOI'0 IIporpecca,

KaK OMOTEXHOJIOTHSI U HAHOTEXHOJIOT L.
XapakTepu3oBaTh OCHOBHBIE HaIpaBJIeHUS
XMMM3ALUHU CEIbCKOTO X031 CTBA.
KnaccupunupoBars MuHepaibHblE yIOOpEHUS IO
pa3sHBIM OCHOBaHUSM. PackpblBaTh HX pOJIb B
HOBBIIIEHUU

IIPOU3BOJUTEIIBHOCTH  CEIBCKOTO  XO3SMCTBa,
3alMChIBaTh PEAKIMM, JIEKALIME B OCHOBE MX
nostyueHusi. Onpenenarbs NUTATENIbHYI LIEHHOCTh
MUHEpAJILHOTO  yIOOpEeHUsT COOTBETCTBYIOIIUMHU
pacueramu. KiaccuduuupoBaTh mnecTHUUABI U
pacKpbIBaTh  JMAJEKTHKY MX  IPUMEHEHHS.




XapakTepu3oBaTh OCHOBHBIE HAaIPABJICHUS
XUMH3ALUHU KUBOTHOBOJICTBA.

XapaxkTepu3oBaThb OCHOBHbIE (baxTopsl
XMMHMUYECKOTO 3arps3HEHMs] OKPY)KAIOLIEH Cpeibl.
Onpenensrsb UCTOYHUKU XUMHUYECKOTO

3arps3HeHUsT aTMOCQephl, BOIAHBIX M 3€MEJIbHBIX
pecypcoB M apryMEHTUPOBAHHO  IIpeiaraThb
cnocoObl  ux  oxpanbl.  Jloka3piBaTh,  4TO
COBPEMEHHBII OBIT ueloBEKa HEMBICIUM 0€3
JOCTHKEHUM XUMHU. PackpbIBaTh THAIEKTUYECKUI
XapakTep XHWMH3AIMM  TOBCEIHEBHON  JKHU3HU
YeJI0BEKa.

XapakTtepu3oBaTb HMH(GOpPMaIUIO, KOTOPYIO HECET
CUMBOJIMKA MIPOMBIIIIJIEHHBIX u
IIPOJIOBOJILCTBEHHBIX TOBAapOB. Cobmonarthb
TEXHUKY 0€30MacHOCTH B Mpoliecce

IPUMEHEHUS JIEKApCTBEHHBIX CPEJCTB, OBITOBBIX
IpenapaToB U NpruOOPOB.

Hroro
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