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IHosicuuTeIbHAA 3aNIMCKA

Pabouas mporpamma no yue6HOMY npeameTy «Xumus (0a30BbId ypoBeHb)» st 10 -
11 xmaccoB pa3paboTaHa Ha OCHOBE OCHOBHOI 00pa30BaTEIbHON MPOTrpaMMbl CPEAHETO 00-
mero oopazoBanus (PI'OC COO) MBOY «CIII Ne 17» ropoga CMoseHCKa B COOTBETCTBUU
c TpeboBanusaMu DeaepaTbHOTO KOMITIOHEHTA TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaH-
mapTa cpeaHero o0mero oopa3oBaHus K CTPYKType OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBbI
1 Ha ocHOBe aBTOpckoi mporpammel O.C. I'abpuensna, (I'abpuensua O.C. IIporpamma cpen-
Hero (mosxHoro) oOmiero oopazoBanusa o xumuu.10-11 kmaccer /O.C. I'aGpuensn. — M.:
Hpoda, 2015)

[Iporpamma peanmnzoBana B YMK O.C.I'abpuensina (Xumud. 10 knacc: yueOHUK st
obmeobpasoBarenbHbix yupexnaenuin / ['abpuensa O.C - M.: -JIpoda, 2018; Xumus. 11
KJIacc: y4eOHMK JJ1s1 001eoOpazoBaTenbHbIX yupexaeHuit / 'abpuensa O.C - M.: -/Ipoda,
2014.

Ilnanupyembie pe3y/ibTaThl 0CBOCHHUS Kypca

JIn4HOCTHBIE, MeETaIlpeAMETHbIE M TMPEAMETHBIC PEe3yJIbTaThl OCBOCHHUS Y4YEOHOIO
npeaMera « XuMHs»

JleaTenbHOCTh yUHUTENsl B 00Y4EHUU XUMUU B CPEJTHEH IIKOJIE HampaBjeHa Ha JOCTHU-
KEHUE O0YYAIOIIMMUCS CIEAYIOLIUX JIUYHOCIMHBIX Pe3Ybmamog:.

1) B IEHHOCTHO-OPHECHTAIIMOHHON c(epe — UYYBCTBO TOPJOCTH 332 POCCHHICKYIO
XUMUYECKYIO HayKy, TyMaHU3M, OTHOILIEHHUE K TPYYy, LIEIEyCTPEMICHHOCTD;

2) B Tpy10BO# cpepe — rOTOBHOCTh K OCOZHAHHOMY BBIOOpY JajibHEHIIe oopa3oBa-
TEJIBHOUN U MPoheCCUOHATBHONU TPACKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTHUBHOM, UHTEJUIEKTYaJIbHON) cepe — yMeHUe YIpaB-
JIATh CBOEU MO3HABATEIILHOM AEATEIBHOCTBIO.

MertanpeIMEeTHBIMU PE3yIbTaTaMH OCBOEHHUS BBIMYCKHUKAMH CPEIHEH IIKOJbI MpPO-
rpamMMBbI IO XUMUU SIBJISTFOTCS:

1) ucnonb3oBaHUE YMEHHI M HAaBBIKOB Pa3JIMYHBIX BUJIOB MO3HABATEIBHOU JEATEIb-
HOCTH, MPUMEHEHUU OCHOBHBIX METOJIOB MO3HAHUS (CHUCTEeMHO-UH(OPMAIIMOHHBIN aHau3,
MOJIETUPOBAHUE) Ul U3YUEHUS PA3JIMUHBIX CTOPOH OKPY>KaIOIIel 1eCTBUTEIbHOCTH;

2) UCTOJIb30BaHNE OCHOBHBIX MHTEIJUICKTYaAJIbHBIX Omepanuii: (opMyIUpOBaHUE TUITO-
T€3, aHAJIM3 U CUHTE3, CpPaBHEHHE, 000OIlEHHUEe, CHUCTeMaTH3allvs, BBISIBJICHUE MPUYHMHHO-
CJICZICTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;

3) yMeHue reHepupoBaTh UEH U ONPEACISITh CPECTBA, HEOOXOUMBIE JIJIsI UX pPeaiu-
3aIuu;

4) yMeHHe OmpenensaTh 1eJd W 3a/ladu JesATEeIbHOCTH, BEIOUpATh CPEJICTBA peau3a-
LAY 1IeJIU U IPUMEHSTh UX Ha MPAKTHUKE;

5) ucnoyb30BaHUE PA3NTMYHBIX UCTOYHUKOB JJIS MOTYYEHUS XUMHUYECKOW HH(pOpMa-
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[[UY, TOHUMAaHKUE 3aBUCUMOCTHU COJIepKaHUsl U (POPMBI MpeCTaBiIeHUsT HH(GOPMAIUKU OT 11e-
Jelt KOMMYHUKAIIMK U aJpecara.

[IpeameTHbIE PE3yIbTATHI
BoinyckHuk Ha 6230BOM YPOBHE HAYUMTCS

pacKphIBaTh Ha MPUMEpaxX pojb XUMUU B (POPMHUPOBAHNY COBPEMEHHON HAyYHOU Kap-
TUHBI MUPA U B IPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXKAY XUMUEH U IPYyTUMHU €CTECTBEH-
HBIMHU HayKaMu;

pacKpbIBaTh Ha MPUMEPAX IMOJIOKEHUSI TEOPUU XUMUYecKoro crpoenus A.M. bytie-
pOBa;

noHnMath pusmdeckuit cmpica Ilepuonnyeckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBACHATH 3aBUCUMOCTb CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U OOpa30BaHHBIX HMH
BEILECTB OT 3JIEKTPOHHOI'O CTPOEHUSI aTOMOB;

OOBSICHSITh TIPUUYMHBI MHOTOOOpAa3us BEIIECTB HA OCHOBE OOILIUX MpEICTaBICHUN 00
UX COCTaBE€ U CTPOECHUHU;

MPUMEHSTh MpPaBWIa CUCTEMATUYECKON MEXIyHApOIHOM HOMEHKJIATYPbl KakK Cpej-
CTBa Pa3IMYCHUS U UJICHTU(PUKAIIMN BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

COCTaBJISAITh MOJIEKYJISIPHBIE M CTPYKTYpPHBIE (POPMYJIbI OPTaHMYECKUX BEIIECTB KakK
HOCHUTENEeH MHPOPMALIMK O CTPOEHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIJIEHKHOCTH K OIpe-
JETICHHOMY KJIACCYy COEIMHEHMUI;

XapaKTEepU30BaTh OPraHUYECKHUE BEIECTBA MO COCTaBY, CTPOEHUIO U CBOWCTBAM,
yCTaHaBJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBA3U MEXKY JIAHHBIMU XapaKTEPUCTUKAMU Bellle-
CTBa;

MPUBOIUTH NMPUMEPHI XUMUYECKUX PEAKIUHN, PACKPHIBAIOIINX XapaKTePHbIE CBOIMCTBA
TUMAYHBIX MPEJCTAaBUTENCH KIIACCOB OPTaHUYECKUX BEIECTB C LENbI0 UX UICHTU(DUKAIIUY U
00BACHEHHSI 00JIACTH IPUMEHEHHUS;

MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XMMUYECKUX PEAKIIMi Ha OCHOBE 3HAHUM
0 TUMaX XMMHUYECKOMN CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHON CIIOCOOHOCTH;

WCITIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUM UM XMMUYECKHX CBOMCTBAX BEIECTB IS
0€30MacHOr0 MPUMEHEHHUSI B IPAKTUIECKOUN IeITeIbHOCTH;

MPUBOIUTH MPUMEPHI IPAKTUIECKOTO UCIIOJIH30BAHUS MPOAYKTOB MepepadboTku HehTH
U TPUPOJIHOTO Ta3a, BHICOKOMOJICKYJSIPHBIX COCTUHEHUN (MOJIMATHIICHA, CUHTETHYECKOTO
KayudyKa, alleTaTHOTO BOJIOKHA);

MPOBOJAUTH OMBITHI 110 PACIIO3HABAHWIO OPTaHUUYECKUX BEIECTB: TJIUIIEPUHA, YKCYCHOM
KHUCJIOTBI, HETIPEJEIbHBIX JKUPOB, TTIOKO3bI, KpaxMalia, 0€JKOB — B COCTaBe MUIIEBHIX IPO-
IYKTOB U KOCMETUYECKHUX CPEJICTB;

BJIAJICTh NIPABMJIAMH M TIpUEMaMH 0€30TacHOM pabOThl ¢ XUMUYECKUMH BEIIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;
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yCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIUU U CMEIICHHUS XUMUYe-
CKOT'O PaBHOBECHS OT Pa3IUYHBIX (PAaKTOPOB C IEIBIO OMPEICICHUS ONTHMAIIBHBIX YCIOBHM
IPOTEKAHUS XUMHYECKHUX MPOIIECCOB;

MPUBOJINUTH MPUMEPHI TUAPOIIN3a COJICH B MOBCETHEBHOM KU3HU YEIIOBEKA,;

MPUBOJUTH TIPUMEPHI OKUCITUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA B MPHUPOJE, MPO-
M3BOJICTBEHHBIX MPOIECCaX U KU3HEACITCIILHOCTH OPTaHN3MOB;

MPUBOJUTh TPUMEPHl XUMHUYECKUX PEAKIHNHA, PACKPHIBAIOIIMX OOIIHE XUMHYCCKUE
CBOMCTBA IIPOCTHIX BEIIECTB — METAUIOB U HEMETAJIOB;

MPOBOJUTh PAcyeThl Ha HAXOXKJICHHUC MOJIEKYIAPHOW (OPMYIBI YIJIEBOJOPOJA IIO
IPOIYKTaM CTOpPaHHUs M IO €r0 OTHOCHUTEIBHOM IJIOTHOCTH M MAacCOBBIM JOJISIM 3JICMCHTOB,
BXOJISIIIIAX B €r0 COCTAaB;

BJIAJIETh IpaBHIaMHU 0€30IIaCHOr0 OOpallleHus C CAKHMMH, TOPIOYMMH U TOKCHYHBIMH BE-
IIIECTBAMH, CPEJICTBAMH OBITOBOM XUMUH,

OCYIICCTBIIATh TOMCK XMMHYECKOW HMH(OpMAlMU 1O Ha3BaHUSAM, HJICHTHU(PHUKATOpPAM,
CTPYKTYpPHBIM (DOpMYyJIaM BEIICCTB;

KPUTHYCCKH OIICHUBATh U MHTCPIPETHPOBATh XUMUYCCKYIO MH(POPMAIUIO, COICPIKAIIy-
I0CI B COOOINEHHSAX CPEACTB MAaccoBoi uH(pOpManuu, pecypcax MuTepHera, Hay4HO-
MOMYJISIPHBIX CTAThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B ICIISIX BBISBICHHUS
OIIMOOYHBIX CYXKJICHUH U (HOPMUPOBAHHS COOCTBEHHOM MO3UIIUH;

IPEICTABIATh IyTH PEHICHHS TI00aNbHBIX MPOOJIEM, CTOSIIMX IEPe] YeTOBCUECTBOM:
9KOJIOTMYECKUX, SHEPTCTHYCCKUX, CHIPhEBBIX, M POJIb XUMHUHU B PEHICHUH 3THX IPOOJIEM.
Boinycknuk na 6a3060m yposne noJiyuum 603IM0MCHOCHLb HAYYUNLLCS

UIIOCMPUPOBAMb HA NPUMEPAX CMAHOBICHUE U IE0NIOUUID OP2AHUYECKOU XUMUU KAK

HAYKU HA PA3IUYHBIX UCOPUYECKUX DMANAX ee PA3GUMUSL

UCNONIL308AMb MeMOObl HAYYHO2O NO3HAHUS NPU BbINOJHEHUU NPOEeKmos8 U y4eOHO-
UCCTIe008aAMENbCKUX 3A0aY N0 U3YHUEHUIO CBOUCMS, CNOCO008 NOJYYEHUS U PACNO3HABAHUSL
OP2AHUYECKUX BeUeCm8;

00BACHAMb NPUPOOY U CROCOOBL 0OPAZOBAHUSL XUMUUECKOU CB53U. KOBALEHMHOU (NO-
JIAPHOU, HEeNoJIAAPHOL), UOHHOU, MEMANTUUECKOU, B0OOPOOHOU — C Yelbl0 ONPeOdeleHUsI XUMU-
YecKol aKmueHOCMU 8eUleCma;

VCMAHABIUBAMb 2EHEMUUECKYI0 C853b MeNCOY KAACCAMU OP2AHUYeCKUX 8eujecms O
000CHOBAHUSL NPUHYUNUATILHOU BO3MONCHOCMU NOAVHEHUS OPSAHUYECKUX COeOUHEeHUU 3a-
OAHHO20 COCMABA U CIMPOCHUS,

VCMAHABIUBAMb B3AUMOCEA3U MEAHCOY hakmamu u meopueil, NPUHUHOU U Cl1eOCMEUeM
npu ananuze nPooaeMHbIX CUmyayuli U 0O00CHOBAHUU NPUHUMAEMBLX PeUleHUll Had OCHO8E XU-
MUYECKUX 3HAHULL.
1.2.3.14.  Buojaorus

BbInycKHUK Ha 0230BOM YPOBHE HAYUHMTCS

pPacKpbIBaTh Ha MpUMEPax PoJib OHMOJOTMU B (POPMHUPOBAHUU COBPEMEHHON HayIHOU
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KapTUHBI MUPA U B IPAKTUYECKON ACSATENBHOCTHU JHOJIEH;

MOHUMATh U OMKCHIBATH B3aMMOCBSI3b MEXIY €CTECTBEHHBIMU HayKaMH: OMOJIOTHEH,
($U3UKOHN, XUMHEH; YCTaHABIMBATh B3aUMOCBSI3b IPUPOIHBIX SIBJICHUN;

MOHMUMATh CMBICII, Pa3IMYaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJAra-
IOIIMHA OMOJIOTHYECKUMU TIOHITHSAMU: KIIETKA, OpTaHu3M, BUJI, YKOocHucTeMa, orocdepa;

WCITOJIF30BAaTh OCHOBHBIC METObI HAYYHOTO TIO3HAHUS B YUEOHBIX OMOJIOTHUECKHUX HC-
CJICIOBAHUSX, MMPOBOJIUTH DKCIEPUMEHTHI TI0 U3YUYCHHUIO OMOJIOTHUECKHX OOBEKTOB M SIBJIC-
HUM, OOBSCHATD PE3YJIbTAThl SKCIIEPUMEHTOB, aHAITM3UPOBATh UX, (HOPMYIUPOBATH BHIBOIbI;

bopMyIMpOBaTh TUIIOTE3bI HA OCHOBAHUU MPEAJIOKEHHOU Onosiorndecko nHpopma-
[IUU ¥ TIpeJIjIaraTh BApUaHThI IPOBEPKU TUIIOTES;

CpaBHUBATH OMOJIOTHYECKUE 0OBEKTHI MEKIY CO00H 0 3aJaHHBIM KPUTEPUSIM, JIeTIaTh
BBIBOJIBI M YMO3AKITIOUCHUS Ha OCHOBE CPaBHCHMUS;

00OCHOBBIBaTh €IMHCTBO XUBOW M HEKWBOU MPHUPOBI, POJACTBO KUBBIX OPTaHH3MOB,
B3aMMOCBSI3M OPTAHU3MOB U OKPYXKAIOIIEH CPeIbl HA OCHOBE OMOJIOTHYECKUX TCOPHIA;

MPUBOIUTH NIPUMEPHI BEIIECTB OCHOBHBIX T'PYII OPTaHMYECKUX COCIMHEHUN KIIETKU
(6enKoB, KUPOB, YTIEBOJOB, HYKIIEUHOBBIX KUCIIOT);

pacno3HaBaTh KJICTKU (IPOKAPUOT U DYKAPUOT, PACTEHUI U )KUBOTHBIX ) TIO OMKUCAHUIO,
Ha CXEMaTHYECKUX M300paKCHUAX; YCTAHABIMBATH CBA3b CTPOSHUS W (DYHKIIMA KOMIIOHCH-
TOB KJIETKH, 000CHOBBIBATh MHOTO00Opa3He KIETOK;

pacmo3HaBaTh MOMYJIAINIO M OMOJIOTHICCKUN BHT IO OCHOBHBIM TPHU3HAKAM;

ONMHCHIBATh (DEHOTUIT MHOTOKJICTOYHBIX PACTCHUN W KHUBOTHBIX IO MOP(OJIOTHIECKO-
MYy KPUTEPHIO;

OOBSCHATH MHOTOO0OPa31e OPraHU3MOB, IPUMEHSIS SBOJIOIUOHHYIO TEOPHIO;

KJaccu(uIpoBaTh OMOJOTUYECKUE OOBEKTHl HA OCHOBAHUH OJHOTO WJIM HECKOJBKHUX
CYIIIECTBEHHBIX MPU3HAKOB (THUIIBI MUTAHUSI, CIIOCOOBI BIXaHUS U Pa3MHOKEHHUSI, 0COOEHHO-
CTH pa3BUTHA);

OOBSICHSITH MPUYUHBI HACJIECACTBEHHBIX 3a00JI€BAHUIA;

BBISIBIIATH M3MEHUHUBOCTh Y OPTAaHU3MOB; OOBSICHATH MPOSBICHUE BUIOB M3MEHUHUBO-
CTH, MCIOJB3Yysd 3aKOHOMEPHOCTH W3MEHYMBOCTH, CPaBHHBATh HACJICACTBEHHYI0 M HEHa-
CJIEICTBEHHYIO U3MEHUYUBOCTH;

BBISIBIIATH MOpQoJioruueckne, (HU3noIOTUYECKHe, MOBEACHYSCKHEe aJanTaliui opra-
HU3MOB K CpeJie OOMTaHUS U IEUCTBHUIO IKOJIOTHYECKUX (PaKTOPOB;

COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUHU B dIKOCHCTEME (I[N TTUTAHU );

MPUBOJNTH JIOKA3aTeIbCTBA HEOOXOIMMOCTH COXPAHCHHS OHOpa3HOOOpasus s
YCTOWYHMBOI'O PA3BUTHUS U OXPaHbl OKPYKAIOLLEU CPEbI,

OIICHUBATh JOCTOBEPHOCTh OMOJIOTHYECKON MH(MOPMAIUH, TIOTYICHHON U3 Pa3HBIX HC-
TOYHHMKOB, BBIACIIATh HEOOXOIUMYIO MH(POPMAIIUIO JJI MCIOJIL30BaHUS €€ B YUeOHOU Jesi-
TETBLHOCTH M PEIICHUH MPAKTHISCKUX 3a1a4;
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MIPE/ICTABIIATh OMOJOTHYCCKYIO HHPOPMAIIUIO B BHJIC TEKCTa, TaOIUIIbI, TpadrKa, 1ua-
IpaMMBI U JCNIaTh BBIBOJBI HA OCHOBAHUH MPEICTABIICHHBIX JaHHBIX;

OIICHMBATh POJIb JOCTHKCHUN TCHETHKH, CEJICKITMH, OMOTECXHOJIOTHH B MPAKTHICCKOM
JIeITEJIbHOCTH YE€JI0BEKa U B COOCTBEHHOM KU3HM;

OOBSCHATh HETATUBHOE BIIHMSIHUE BEIIECTB (AJIKOTOJs, HHKOTHHA, HAPKOTUICCKUX Be-
IIIECTB) Ha 3aPO/IBIIICBOC PA3BUTHE YETIOBEKA;

OOBSICHATH MMOCJICACTBUS BIUSHUS MyTarcHOB;

OOBSCHATH BO3MOKHBIC TIPUYHMHBI HACJICICTBCHHBIX 3a00JICBAHHH.

Boinycknuk na 6az080m ypoene noayuunm 603MONCHOCHLL HAYUUMbC

0asamv HAy4yHOe 00BACHEHUE OUONIOSUYECKUM (DAKMAM, NPOYECCam, S8JIeHUIM, 3AKOHO-

MEPHOCMAM, UCNONL3YA OuoI02udecKue meopuu (Kiemouuyro, 360I0YUOHHYIO), ViueHue 0 OUo-
cghepe, 3aKOHBI HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCTIU,

Xapakmepuzoeams COBPEMEHHble HANPAGIeHUs 8 pAa3sumuu OuUoI02uU; ONUCLIBAMb UX
B03MOIICHOE UCNONb308AHUE 8 NPAKMUYECKOU 0esIMeNbHOCU,

CPasHUBamMb CnOCcoObl OelleHusl KIemKu (Mumo3s u mMetos),

pewams 3a0ayu Ha nocmpoenue gpaemenma eémopou yenu JJHK no npednoscennomy
@paemenmy nepeotil, uPHK (MPHK) no yuacmky /[HK;

pewams 3a0ayu Ha onpeoesieHue KOIU4ecmea XpoMoCoOM 6 COMAMUUECKUX U NOJIOBLLX
KIemKax, a maxoice 8 KiemKkax neped Hadaiom oelenuss (Melo3a uiu Mumo3sa) u no e20 OKOH4a-
HUU (07151 MHO2OKNEMOUHbLX OP2AHUIMOB);

pewiams 2eHemuyecKkue 3a0ayu Ha MOHOSUOPUOHOEe CKPeWUBAHUe, COCMABIAMb CXeMbl
MOHO2UOPUOHO20 CKPEWUBAHUS, NPUMEHSS 3AKOHbL HACAe0CMBEHHOCMU U UCNOAb3YS OU0NO0-
2UYECKYI0 MEPMUHONO02UIO U CUMBOTIUKY,

YCMAaHasIueams mun HAcie008aHUus U Xapakxmep nposieleHus NPU3HaKa no 3a0aHHOU
cxeme poOOC/IOBHOU, NPUMEHSISL 3AKOHbL HACAEOCMBEHHOCMUL,

OYeHUBams pe3ya1bmamol 83aUMO0eUCMBUsL UeTI08EeKA U OKpYIcarouell cpeovl, NPOcHO-
3UPOBAMb BO3MOJICHbIE NOCAe0CMEUs 0esmMelbHOCMU Yen08eKka Ol CYWeCmeo8aHus om-
0€IbHbIX OUOSIOCUYECKUX 00BEKMO8 U YeblX NPUPOOHBIX COOOWeCma.
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ba3oBblil ypoBeHb

OPTAHUYECKASA XUMMUA.

10 KJIACC

Bsenenue

MeTonbpHayd4HOTOMNO3HaH u 1. Habmoaenue, npeanonoxenue, THIoTe3a.
[Touck 3axkoHomepHocTei. Hayunsiii skcniepument. BriBoa. emoncrpauuu. Buaeodpar-
MEHTBI, CIaiAbl ¢ U300PAKEHUAMH XUMUYECKON J1adOpaToOpuu, MPOBEACHUS XHUMHYECKOTO
AKCIIEPUMEHTA.

Tema 1. Teopusi cTpoeHNsI OPraHNYECKUX COEIUHEHUM

TeopusICTpPOEHUAOPTraHUUYECKUXCOEUH e H U W [Ipenmer opranu-
YECKOW XUMHH. MecTO M 3Ha4eHUEe OPraHWYeCKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
Banentnocts. Xumuueckoe crpoeHre. OCHOBHBIE MOJO0KEHUS TEOPUU CTPOEHUSI OpraHuye-
CKMX COCIUHEHHW. YTJIEPOIHBIN CKEJIET OPTaHNIECKON MOJIEKYJIbl. KpaTHOCTh XMMUYECKOU
cBs3u. M3omepus 1 u30Mepsl.

Hemonctpanuu. [lnaBnenue, o0yrivBaHue U TOPEHUE OpraHUYECKUX BemecTB. Moje-
JIA MOJIEKYJ IIPEACTABUTEIIEH PA3JIMYHBIX KJIIACCOB OPIaHUYECKUX COCTUHEHUN.

JlaGopaTOpHBIE OIBITHI.

1. Onpenenenre 3JIEMEHTHOTO COCTABA OPraHUYECKUX COCTUHEHUM.

2. M3rotoBneHne MOAENEN MOJIEKYJ OPraHUYECKUX COCTNHEHUM.

Tema 2. YriieBoaopoabl 4 X NPUPOAHbIE HCTOYHUKH

A 11k a H bl. [Ipupoanslil Ta3, €ro coCTaB U NPUMEHEHUE KaK MCTOYHHMKA SHEPTUU U
XMMHUYECKOTO CHIPbsl. | OMOJIOTMYECKUN psifi TPEAEIbHBIX YIJIEBOAOPOAOB. M30Mepus U HO-
MEHKJIaTypa ajJKaHOB. MeTaH M 3TaH Kak MpeacTaBuTeu aakaHoB. CBoicTBa (TopeHue, pe-
aKIMU 3aMEUICHUs, MUPOu3, aerujapuponanue). [Ipumenenue. Kpekunr u nzomepusanus
AIKAHOB. AJIKWJIbHBIC paguKalibl. MeXaHu3M CBOOOJTHOPAAMKAIBLHOTO TaJIOTEHUPOBAHUS AJl-
KaHOB.

A 7T K € H bl. DTUJIEH KaK MPEACTABUTEND ANKEHOB. [lolyueHne sTuineHa B mpOMBIII-
JIEHHOCTU (AeruApUpOBaHKE dTaHA) U B jJaboparopuu (merujpartanus 3TaHoja). CBoiicTBa
(ropenue, OpoMupoBaHUE, THAPATALINS, TTOTUMEpHU3aIus, okuciaeHue pacteopom KMnO4) u
npumeHenue stwieHa. [lommatunen. Ilponunen. CrepeoperynspHocTs nosmMepa. OCHOB-
HBI€ MMOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. Peakiiuy nomumepusanuu.

J v e H bl. byTaaueHn u U30IpeH Kak NpeACTaBUTENIN IUEHOB. Peakiuu npucoenmHe-
HUS C YYaCTHUEM COMNpPSKEHHBIX TUEHOB (OpOMUpOBaHUE, OJMMEPHU3ALIMS, THIPOTATOTEH U-
poBaHue, ruipupoBanne). HaTypanbHblil U cCUHTeTUYECKHM KayuyKku. Pe3uHa.

A J1 K 4 H bI. ALICTWIEH KaK MpeJCTaBUTENbh aTKUHOB. [lonyueHue aneruieHa kapoui-
HBIM U METaHOBBIM crioco0amu. [lomyuenne kapouaa kaneius. CoiicTBa (TopeHue, OpoMu-
pOBaHue, TupaTalus, TPUMepU3allvs) U MPUMEHEHUE alleTUIICHA.

A p e H bl. beH3ou kak npeacraButenb apeHoB. COBpEMEHHbBIE MPEICTABICHUS O CTPO-
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enuu OeHzosia. CBoiicTBa OeH30/1a (ropeHue, HUTpOBaHUE, OPOMUPOBAHKE) U €ro MpUMEHe-
HUE.

HedbTtrucnocobObieenepepabdorku CocraB Hegtu. [lepepadborka HedTu:
MEeperoHKa U KPeKuHT. PugopmMuHr HU3KOCOPTHBIX HedTenpoaykToB. [loHsTue 00 oKTaHO-
BOM uucie. JlemoHcTpanuu. ['opeHue meraHa, 3TWiIeHa, aneTwieHa. OTHOIIEHHE METaHa,
ATHUIICHA, alleTUJIeHa U OEH30JIa K pacTBOpaM IMepMaHraHaTa kKainus u 6pomHoii Boze. [lomy-
YeHUE STWIIEHA peakUHuel Aeruaparalvy 3TaHoJa, aleTWJIeHAa — TUAPOIU30M KapOuia
Kanblug. Pa3nokeHue Kaydyka MpU HarpeBaHUU, WCIBITAHUE MPOIYKTOB Pa3IOKEHUs Ha
HENpPeeNbHOCTb.

Komnekmus o6pa3ioB HepTu 1 HeQTEMPOTYKTOB.

JlaGopaTopHBIE OMBITHI.

3. OGHapykeHue HENPEAEIbHbIX COCUHEHUH B KUAKUX HEPTEIPOTYKTaX.

4. IlonmyyeHne u CBOWCTBA allETHIICHA.

5. O3nakomienue ¢ koyekuuen «HedTb u mpoayKThl ee nepepadoTKm».

Tema 3. Kuciopoacoaep:xamue opraHudecKkue coeIMHeHUsI

C o u p T bl. MeTaHONI M 3TAaHON KakK MNPEACTAaBUTENN MNPEAEIbHBIX OJHOATOMHBIX
cnuptoB. CBolicTBa 3TaHONIa (TOPEHUE, OKUCIIEHUE B ajbAerui, Aeruaparaius). [lomyuenue
(OpoxeHreM TIIIOKO3bl U THUJIpaTallue 3TUJICHA) U MPUMEHEHHE 3TaHOJa. DTUJICHTJIUKOIb.
['nuuepuH Kak eile OAWH MPEACTaBUTEIh MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakius
Ha MHOTOAQTOMHBIE CITUPTBHI.

® e H o 1. [lonyyenue geHosa n3 kaMmeHHOro yrisi. KaMeHHbIN yrojib U €ro UCHojb-
30BaHMe. KOkCOBaHME KAMEHHOIO YIUISI, BaXKHEHIINE MPOAYKTHI KOKCOXUMHUYECKOIO MPOU3-
BOJICTBA. B3anmHOe BiMsiHUE aTOMOB B MOJieKyJie (heHosa (B3auMoIeicTBiEe ¢ OpOMHOM BO-
7o u ruApokcuioM Hatpus). [lomydeHue u npumenenne GpeHorna.

Anpspaeruns. opManpaerua U aleTaibIeru Kak NpeJICcTaBUTENN ajlbJIerUI0B.
[Tonsitue o ketonax. CoiicTBa (peakuus OKUCICHHS B KUCIOTY U BOCCTAHOBJICHHS B CIUPT,
peakius noJukoHAeHcauuu dopmanpaeruga ¢ ¢penosom). Ilomyuenue (OKUCIEHUEM CIUP-
TOB) M MpUMEHEHUE (opManpleruaa u ametranpjaeruaa. OeHonodpopManbIeruaHble MIacT-
Macchl. TepMOIUIACTUHYHOCTh U TEPMOPEAKTUBHOCTD.

KapOoHOBBI€KHCIOTBHL. YKCYCHasi KHCJIOTa KaK MPEACTABUTENb MPEIeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBONCTBA YKCYCHOW KUCJIOTHI (B3aUMOJICHCTBHUE C Me-
TaJUlaMH, OKCHUJIaMU METaJUIOB, THJIPOKCUIAMHU METAIIOB M COJSIMU; PEakius dTepuduka-
uun). [lpumenenne yKCycHON KUCIIOTHI.

CnoxHbleddupbluxHUp bl. CliokKHBIE 3PUPBI KAK POAYKTHI B3aUMOICUCTBUS
KHUCJIOT CO CIUPTaMH. 3HAYEHUE CIIOKHBIX 3(UPOB B MPUPOJIE U KU3HU YesioBeka. OTaernb-
HbIE TIPEACTABUTENIM KUCIOT UHOTO CTPOCHUS: OJIEMHOBAs, JIMHOJIEBAsI, JIMHOJIEHOBASI, aKPHU-
JIoBasi, IaBeseBas, OeH3oitHas. JKupsl Kak closkHbIE A(DUPHI TIUIEPUHA U )KUPHBIX KapOOHO-
BBIX KHUCJIOT. PacTUTENbHBIE U JKUBOTHBIE KUPBI, UX COCTaB. | HAPOIU3 UM OMBUICHUE KU-
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poB. Mbuia. Cunretndeckue moromue cpeacrtsa (CMC). ITlpumeHenne XxupoB. 3amMeHa KHU-
POB B TEXHUKE HEMUIIEBBIM CHIPHEM.

Y raeBo abl [louarue 06 yrieBogax. [1roko3a kak mpencTaBUTeslb MOHOCAXapu-
noB. [loHsiTHE O NBOMCTBEHHON (DYHKIIMH OPTraHUYECKOIO COEIMHEHUSI Ha MPUMEPE CBOWCTB
TJIFOKO3bI KaK albJIETua 1 MHOTOATOMHOTO CIIMPTa — aJIbJIETUAOCIUPTA. bpoKeHHe IIII0KO-
3bl. JHAUEHUE W MPUMEHEHHE TIIIOKO3bl. DpyKTO3a Kak M30Mep TIOK03bl. Caxapos3a Kak
IpeAcTaBUTENb aucaxapunioB. IIponsBoacTBo caxapa. Kpaxman u memiono3a Kak npeacra-
BUTENM nosrcaxapuaoB. CpaBHEHHE UX CBOMCTB U OMoJioruyeckast posib. [IpuMeHeHne »Tux
nonvcaxapusioB. [lemonctpauuu. OKuciaeHue cnupra B anbjaeruj. KauecTBeHHbIE peakiuu
Ha MHOroaromMHusie ciupthl. Komiekius «Kamennsiii yrosby. Kosiekiust npoayKkToB KOKCO-
XUMHUYECKOTO MPOU3BOACTBA. PacTBOpuMOCTh (heHola B BOJE MPHU OOBIYHON TemIiepaType u
npu HarpeBaHuu. KauecTBeHHbIE peakiuu Ha PeHos. Peakius cepeOpstHOTO 3epKalia aibie-
TUJIOB U II0KO3bl. OKHCIIEHHE albIETUAOB U TJIFOKO3bI B KHCIIOTY C MOMOUIBIO THIPOKCUAA
meau (II). KauectBenHas peakuus Ha kpaxman. Komnekuus sdupHbeix Macen. Komekius
IJIACTMACC M 31N U3 HUX. KoJuleKus MCKyCCTBEHHBIX BOJIOKOH M U3JEIUN U3 HUX.

JlaGopaTopHbIE OMBITHI.

6. CBolicTBa 3TUJIOBOTO CIIUPTA.

7. CBOMCTBA TIIMLIEPUHA.

8. CpoiicTBa (hopmanbaeruia.

9. CBolicTBa YKCyCHOM KHMCIJIOTHI.

10. CBoucTBa )KHUpPOB.

11. CpaBHEHHE CBOICTB PaCTBOPOB MbLIa U CTUPAIBHOTO MOPOLIKA.

12. CBoiicTBa IITIOKO3BI.

13. CpoiicTBa Kpaxmaia.

Tema 4. A3oTcoaep:kaiyne OpraHn4ecKue coeIuHeHust

A M U H bI. MeTHJIaMHH KaK MPEeACTaBUTENb AIM(PaTHUECKUX AMUHOB M AaHWJIMH — KaK
apomatnyecknx. OCHOBHOCTh AMHUHOB B CPaBHEHHMM C OCHOBHBIMHU CBOMCTBAMHM aMMMAaKa.
AHUIUH U €ro CBOMCTBA (B3aMMOJIEHCTBHE C COJISTHON KUCIIOTOW 1 OpOMHOM BO/OH). B3anMm-
HOE BIIMSIHUE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHNN Ha IpuMepe aHuwinHa. [Toy-
yeHue anwinHa no peakuuu H. H. 3ununa. [IpumeHenue annivHa.

AMUHOKMUCIOTBL [JIMIVH U aJlaHVH KaK NPEICTABUTEIN MPUPOIHBIX aMUHO-
kucyioT. CBOMCTBAa aMUHOKHUCIIOT KakK aM()OTEPHBIX OPTaHUYECKUX COSAMHEHHH (B3auMOIei-
CTBUE C HIeno4amMu U Kuciaoramu). OCOOEHHOCTH AMCCOLMALIMM aMUHOKUCIOT B BOJHBIX
pacTBopax. bunonsipasie noubl. OOpa3oBaHUE MOJUNENTUIOB. AMUHOKAPOHOBAsK KUCJIOTA
KaK IPEACTaBUTENIb CHUHTETUYECKUX aMUHOKHUCIOT. [IoHATHE O CHMHTETHYECKUX BOJIOKHAX HA
npuMepe KampoHa. AMHUHOKHUCIOTHI B MpUpPOAE, UX Ouonoruuyeckas poib. HezameHumbie
AMHUHOKHCJIOTBI.
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b e 1 x u. benku xak nonaunentuabl. CTpykTypa O0enKkoBbIX MoJekyn. CBoiicTBa 6e-
KOB (TOpeHue, TUAPOIIU3, IBETHBIE Peakiuu). buonorudeckas posib OEIKOB.

HykneunHOBBI €KHUCIOTBbL. HyKIEeMHOBBIE KACIIOTHI KaK MOJUHYKIEOTHIBI.
Crpoenne nykneoruga. PHK u JIHK B cpaBHeHuu. VX posib B XpaHeHMH M INepenaye
HacjeacTBeHHoW nHpopMmarmu. [ToHsTHE 0 TEHHOM HH)KEHEPUU U OMOTEXHOJIOTHH.

'eHEeTHUYECKASICBA3ZPMEKIAYKIACCAMUOPIraHMYe€CKUXCOEC AU
H € H 4 . [IoHATHE O TEHETUYECKON CBSA3U U TEHETUYECKUX PSIIax.

JlemoncTpauuu. BzanmozaencTeue aMmMuaka U aHWIMHA C COJISIHOM KUCI0TOM. Peakius
aHWIMHA ¢ OpoMHOM Bojoi. [loka3aTenbcTBO HAMYUS (PYHKIIMOHAIBHBIX TPYMI B PACTBO-
pax aMUHOKHUCIOT. PacTBopeHue u ocaxaeHue 0enkoB. L{BeTHble peakiuu 6enkoB. ['opeHue
IITUYBETO ITepa U mepcTssHor Hutu. Moaens monekynsl JIHK. Ilepexonsl: aTanon — stuineH
— 3TUWICHTJIUKOJIb — ATUIACHIIIMKOIAT Meau (I1); aTaHon — 3TaHanb — 3TaHOBask KUCJIOTA.

JlaGopaTopHBIE OMBITHI.

14. CoiicTBa O€IKOB.

[Ipaktuueckast pabora Ne 1. Perienue skcriepuMeHTaIbHBIX 3314 M0 USHTU(UKAITTU
OPraHUYECKUX COCAUHECHUMU.

Tema S. Xumus v xKM3Hb

[ImacTMacch uBOIOKH a. [lomumepusaius 1 NOIUKOHICHCAIUS KaK CIIOCOOBI
MOJYYEHUsSI CUHTETUYECKHUX BBICOKOMOJICKYJISIPHBIX coeauHeHui. [lojlyueHne HMCKyCCTBEH-
HBIX BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN XUMHUYECKONW MoauduKaiueil MpUpOaHbIX IMOIHU-
MepoB. CTpOeHUE MOIUMEPOB: JTMHEWMHOE, MPOCTPAHCTBEHHOE, ceTyaToe. [londarue o mnact-
Maccax. TepMOMIacCTUYHBIE U TEPMOPEAKTHBHBIE MOJUMEPHI. OTAEIbHBIE MPEICTABUTEIN
CUHTETUYECKUX U UCKYCCTBEHHBIX MOJUMEPOB: (PeHOTOPOPMATILIETHIAHBIE CMOJIBI, TTOJTUBHU-
HUIXJI0pu, Tedon, nemrynous. [lonsTue o xuMuyeckux BoJiokHax. HaTypanbHble, CHHTE-
TUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. Kitaccudukanus u oTAenbHbIe MPECTaBUTETNH XUMHU-
YECKUX BOJIOKOH: alleTaTHOE (TpUAalleTaTHBIN IIEJK) U BUCKO3HOE, BUHUIXJIOPUAHBIEC (XJIO-
pUH), MOJUHUTPUIIbHBIE (HUTPOH), MOJUAMUIHbIE (KalpoH, HAWIOH), moaud(upHbIe (JaB-
CaH).

® epw™eHT . DepMEHTH KaK OMOJIOTHYECKUE KAaTaTU3aTOPbl OETKOBON MPUPOJIBI.
[Tonsitue o pH cpenpl. OCOOGEHHOCTH CTPOEHUSI M CBOMCTB (CENIEKTUBHOCTH U A((HEKTUB-
HOCTh, 3aBUCHUMOCTBH JEHCTBUSI OT TemriepaTypbl u pH cpenbl pactBopa) pepMeHTOB 1O
CPaBHEHUIO C HEOPraHWYECKUMH KaTanu3aTopamu. Posib ¢hepMeHTOB B KU3HEIEATEILHOCTH
YKUBBIX OPraHU3MOB U TTPOU3BOJICTBE.

B utawMmuH bl [lorgarue o Butamuaax. Bunesl BuTaMmuaaon Henocratounoctu. Knac-
cuukanus ButaMuHOB. Butamud C Kak npeacTaBUTEIh BOJAOPACTBOPHUMBIX BUTAMHHOB U
BUTaMUH A Kak MPEJICTABUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

[' o p M 0 = bl [loHSATHE 0 TOPMOHAX KaK OMOJOTUYECKH aKTHUBHBIX BEIIECTBAaX, BBI-
MOJHAKOMINX SHIOKPUHHYIO PETYJSLUI0 KU3HEACATEIbHOCTH OpPraHu3MoB. BaxkuHeniune
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CBOMCTBA TOPMOHOB: BBICOKasi (PU3MOJIOTMYECKasi aKTUBHOCTb, JUCTAHLIMOHHOE NIEHCTBUE,
ObICTpOE paspylleHHue B TKaHAX. OTAeIbHbIC IPEACTABUTEIN TOPMOHOB: HHCYJIMH U aJpeHa-
muH. IIpodunaktuka caxapHoro auabera. [loHsTHE O CTEPOMAHBIX TOPMOHAX Ha MpUMEPE
ITOJIOBBIX TOPMOHOB.

Jlek apcTB a. JlekapcTBeHHass XUMHUS: OT ATPOXUMUU U (papMaKkOTEparuu 10 XH-
MUOTepanuu. AHTHOMOTHKM u aucOaktepmo3. Hapkormueckue BemiectBa. Hapkomanwus,
6opnba ¢ Heil u mpodumakTuka.

PemeHneszanauynoopraHuueckodXuMu u. Pemenne 3a1ad Ha BBIBOJ
(opMyJIbl OpraHUYECKHUX BEIECTB MO0 MPOAYKTaM CrOPaHUs U MacCOBBIM JOJISIM 3JIEMEHTOB.
Hemonctpannu. Kosmeknus miacTMace, CHHTETUYECKUX BOJIOKOH M M3Jenui U3 Hux. Pa3-
JIO’KEHHE MEPOKCHJIa BOJOPOAA C MOMOILIBIO IPUPOAHBIX OOBEKTOB, COAEPKALIMX KaTajaazy
(ceipoe wmsico, cwipoit kaptodens). Komneknua CMC, coaepxkammx 3H3uMBL. McnbiTanue
cpensl pactBopa CMC unaukatopHoit Oymaroi. Kosuiekiuss BATAMUHHBIX TTpenapaTtoB. Mc-
MBITAHUE CPENbl pacTBOpa aCKOPOMHOBOM KHCJIOTHI MHIMKATOpHON Oymaroi. McnbiTanue
anTevyHOro Nnpenapara HHCYJIMHA Ha OEJIOK.

JlaGopaTopHbIE OMBITHI.

15. 3nakoMCTBO B 00pa3liaMu IJIACTMACC, BOJIOKOH U Kay4yKOB.

[Ipaktrnueckas pabora Ne 2. Pacnio3HaBaHue miacTMacc U BOJIOKOH.

OBIIASA XUMMUAL. 11 KIIACC

Tema 1. IlepuoguyecKkuil 3aK0H U CTPOCHUE aTOMA

OrtkpoiTuel. . MenngeneeBsiMIlepuoaunueckorosakoHs a. [lep-
BbI€ TIOMBITKH KJIACCU(PUKAINU XUMUYECKUX DJIEMEHTOB. BakHeWIne TOHSTHS XWMUHU:
aTOM, OTHOCHUTEJIbHAsi aTOMHasi U MojekyisipHas maccel. Otkpeitue 1. . MeHneneeBbsiM
ITepuoanueckoro 3akona. [lepuonnueckuii 3akoH B popmynupoBke J[. . Menaeneena.

[Tepuoauueckascuctemall U.Men e neeBa. [lepuoguueckasn cu-
crema J[. . MengeneeBa kak rpapuyeckoe orodpaxenue lleproguyeckoro 3akona. Pa3z-
nuyHble BapuaHThl [lepuoanueckon cucreMsl. [lepronsl u rpynmbl. 3HaYEHUE NEPUOAYE-
CKOT0 3aKOHa U [leproin4eckor CUCTEMBI.

Ctpoenueatoma AToM — cinoxHas yactuia. OTKpbITHE 3JIEMEHTAPHBIX Ya-
CTHUIl U cTpoeHus aroMa. Anpo aroma: 19 npoTonsl n HeUTpoHbI. M30TOMBI. M30TOMNBI BOJO-
pojia. DIEKTPOHBI. DIEKTPOHHAsE 000JI0UKa. DHEPreTUYeCKui ypoBeHb. Opoutanu: s u p. d-
OpOuranu. Pacnpenenenue 3IeKTPOHOB MO SHEPTETUYECKUM YPOBHSIM U OpOUTAIISIM. DIIeK-
TPOHHbIE KOH(UTYpallMd aTOMOB XMMHYECKUX 3JEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTo-
MOB XMMHYECKHX DJIEMEHTOB.

[lepuonunuyeckuilz3akoOHUCTpPOeEeHUEaTOM a. CoBpeMEHHOE MTOHATUE
XUMHUYECKOTO 3neMeHnTa. CoBpemMeHHast (opMyJIMpOBKa NEPUOANYECKOTo 3akoHa. [IpuunHa
NEePUOANYHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX 31€MEHTOB. OCOOCHHOCTH 3aIOIHEHHUS
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HSHEPreTUYECKUX YPOBHEH B SJIEKTPOHHBIX 000JIOUYKAX ATOMOB IEPEXOJHBIX 3JIEMEHTOB.
DNEeKTPOHHBIE CEMENCTBA SJIEMEHTOB: S- U P-3JIEMEHTHI; d- U f-371eMEeHTHI.

Hemonctpanuu. Paznuunsie hopmsl [lepuonnueckoit cuctemsl J1. Y. Menaeneena.

Tema 2. CTpoeHue BelecTBa

KoBanenTHassXxuMHuYECKasicBS3b. [loasTue o koBaneHTHOU cBsizu. O0-
nas MEeKTpoHHasd napa. KpaTHOCTh KOBAJIEHTHOM CBA3U. DIEKTPOOTpHULATENbHOCTD. [lepe-
KpbIBaHUE AJIEKTPOHHBIX OpOuTaiel. 6- U m-cBsi3u. KoBajeHTHas mojsipHas U KOBaJICHTHAs
HenoJiApHas XUMu4eckue cBsizu. OOMEHHBIN U JOHOPHO-AKIENTOPHBINA MEXaHU3Mbl 00pa30-
BaHMS KOBAJEHTHOM CBs3U. BemniecTBa MOJNEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHUS. 3a-
KOH IOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHS.

NoHnHasgsxumuueckasdcBs3b. Katnonsl 1 annonsl. MloHHAas CBSI3b U €€ CBOU-
cTBa. MloHHas CBA3b KaK KpallHUM CIIy4ail KOBaJIEHTHOM MOISpHOU cBsi3n. DopMynbHas equ-
HHUIla BemecTBa. OTHOCUTENBHOCTD JICJICHUS XUMUYECKUX CBSI3€H HA THUIIBI.

MetannuueckassXxuMuueckascBs3b O0mue puznueckue CBONCTBA
METAIJIOB. 3aBUCUMOCTh 3JIEKTPOIPOBOJHOCTH METAJIOB OT Temmneparypbl. CriaBel. Yep-
HBIE U LIBETHBIE CILIABBI.

ArperatTHelecOoOCTOSHHUSABEN ECTB a. ['a3pl. 3akoH ABOragpo st ra3os.
MoutsipHbIi 00BEM Ta3000pa3HbIX BewecTB (IIpH H. y.). XKuakocTu.

BonopoannassxuMuueckascBsi3b BogopoaHas cBsA3b Kak 0COOBIN ciTydail
MEKMOJIEKYJIIPHOTO B3auMOAeHCTBUSI. MexaHu3M ee oOpa3oBaHuUs U BIUSHUE Ha CBOMCTBa
BeIIeCTB (Ha mpumepe Bojwl). Vcnosnb3oBaHue BOJLI B ObITY U Ha MPOU3BOACTBE. BHYTpU-
MOJIEKYJIIpHAsi BOJOPOIHAS CBSI3b M €€ OMOJIOTHYecKasi poJib.

TunekpucranaiuuecKkuxpeumeTo K. Kpucraummueckas pemerka. Mon-
HbIE, METAJNINYECKUE, aTOMHBIE U MOJIEKYJIsIp- 20 Hble KPUCTAUNIMUECKUE PEIIETKU. AJLIO-
Tporusi. AMop(dHbIE BellecTBa, UX OTIIMYUTEIbHBIC CBOMCTBA. YN CTHI € BEMECTBACM
e ¢ u. CMecHn U XMMUYECKUE COeIMHEHMS. [ OMOTeHHbBIE U TETEPOTeHHbIE cMechu. MaccoBas u
oO0beMHas 107U KOMIIOHEHTOB B cMecu. MaccoBas foJig mpuMece. Pelienne 3amad Ha mMac-
COBYI0 JoJ1t0 TipuMeceit. Knaccudukaiius BemecTB o CTeNeHr UX YUCTOTHI.

HucnepcHbiecucTe M bl [loastue qucniepcHoit cuctemsl. Jucnepcnas ¢aza u
nucnepcronHas cpena. Knaccudukaius aucnepcHbix cucteM. KosumouaHble AMCTIEpCHBIE
CUCTEMBI. 30JId U Iel. 3HAYCHHUE NUCTIEPCHBIX CUCTEM B IIPUPO/JIE U KU3HU YEJIOBEKA.

HemoncTpanuu. Moens KpUCTAIUTMYECKON pemeTku Xjiopuaa HaTpus. OOpasibl Mu-
HEPAJIOB C MOHHOW KPUCTAJUIMYECKOW PEIIETKOM: KaJIbIUATA, TAUTa. Moaenu Kpucramimye-
CKHMX PEIIETOK «CYXOTo JbAa» (WiIu hoja), anmasa, rpadura (win kBapua). Mojaesnb MOJsip-
HOTro 0O0beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOABL. JlucTuiuisiius Boabl. OOpasiisl pas-
JIMYHBIX JTHUCIEPCHBIX CUCTEM: DMYJILCUM, CYCIIEH3UM, adpo30Jiel, reaen u 3osen. Koarymns-
nust. Cunepesuc. Ddpdext Tungans.

JlaGopaTopHBIEC OMBITHI.
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1. OnpeneneHue CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUIIA KPUCTAIIMYECKOU pe-
HIETKU.

2. O3HaKOMJIEHHE C KOJUICKI[MEH MOJIMMEPOB, TUIACTMACC U BOJIOKOH W M3JIENTUN U3
HUX.

3. KecTkoCTh BO/BL. Y CTpaHEHHE KECTKOCTH BO/IBL.

4. O3HaKOMJIEHUE C MUHEPAIbHBIMU BOJAMHU.

5. O3HaKOMJICHHE C AUCTIEPCHBIMU CUCTEMAMH.

[Tpaktuueckas pabora Ne 1. [TonyyeHue u pacrio3HaBaHUE Ta30B

Tema 3. DiiekTpoanuTHYECKAS] TUCCOUMALIMS

P a ¢ T B 0 p bl. PaCTBOpBI KaKk TOMOT€HHBIE CUCTEMBI, COCTOSIIIIUE U3 YACTHUIl PACTBO-
pUTENs, paCTBOPEHHOTOBEIIECTBA U MPOIYKTOB MX B3auUMOJEeUCTBUs. PacTBopeHue kak ¢u-
3UKO-XUMHUYECKUN mpoiecc. MaccoBast A0JIsI paCTBOPEHHOTO BENIECTBA. [HWIIbI pacTBOPOB.
MorssipHas KOHIEHTpalus BeuecTsa. MUHEpaabHbIE BOJBL.

TeopUA>INEKTPOITUTUUYECKONTUCCOI U AI U U IIESKTPOIUTHI U HE-
AMEeKTPOTaUThL. CTENeHb AEeKTPOIUTHUYECKOU Aucconnanuu. CUIbHBIE U CJIa0ble AIEKTPOIIU-
Thl. YPaBHEHUS 3JIEKTPOJUTUYECKON nucconuanuu. Mexannsm aucconuannu. CtyneHyaras
avcconmanus. BomopoaHslil moka3arens.

K u c 10T Bl B CBETE TEOPUH IIEKTPOIUTHYECKON nuccouumanuu. OOue cBoiicTBa
HEOPTraHUYECKUX W OPTAaHUYECKUX KHUCIJIOT. Y CIIOBUSI TEUEHHUS PEAKIMN MEXITY SJICKTPOIHU-
Tamu 10 KoHma. Crienuduyeckue CBOWCTBA a30THOM, KOHIICHTPUPOBAHHON CEpHOM M Mypa-
BbUHOU KHUCIIOT.

O CHOBaHWU A B CBETE TCOPUH AIEKTPOIUTHIECKON AUCCOLUALINU, UX KJIacCu(pUKa-
1S U 00IIKe CBOMCTBA. AMUHBI Kak OpraHndeckue ocHoBaHus. CpaBHEHHE CBOWCTB aMMHa-
Ka, METHWJIAMUHA U aHWJIMHA.

C 0 11 1 B cBETE TEOPHUH ANEKTPOIUTUUECKON TUCCOIMAINH, UX Kiaccudukanus u 00-
mue cBorctBa. Conmu kucibie 1 OCHOBHBIE. CONMM OPraHUYECKUX KHUCIOT. Mbuia. DIeKTpo-
XMMHUYECKUH Psii HAIPSDKEHUN METAJUIOB M €r0 WCHOJIb30BaHUE ISl XAPAKTEPUCTUKHU BOC-
CTAHOBUTEJIbHBIX CBOMCTB METAJIOB. I' 1 A p 0 11 u 3. Ciaydau rujponusa cojiel. Peakuus
cpenbl (pH) B pacTBopax ruapoU3yrOIuXcs cojied. ['uaponan3 opraHnueckux BelecTB, ero
3HaueHue. [lemoHcTpauuu. McnpiTaHne pacTBOPOB 3JIEKTPOJUTOB U HEDIIEKTPOJIMUTOB Ha
MPEIMET JUCCOLMAIMN. 3AaBUCUMOCTD CTEIEHU 3JIEKTPOJUTUIECKON JUCCOLMAIMA YKCYCHOU
KHUCJIOTBI OT pa30aBieHus pactBopa. [Ipumeps peakiuii HOHHOTO 0OMEHa, UAYIIUX C o0pa-
30BaHMEM OCajKa, ra3da WM BOJbl. XMMHYECKHE CBOMCTBA KHUCJIOT: B3aUMOJCHCTBUEC C Me-
TaJylaM{, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIaMH, OCHOBaHHSMH (IIEI0YaMH ¥ HEPaCTBO-
PUMBIMH B BOJIE), coyisiMU. B3anmosencTBre a30THOM KUCIOTH ¢ MeAblo. PazbaBnenue cep-
HOM KucnoThl. OOyriIMBaHWE KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM caxapo3bl. XuMUYe-
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CKHME CBOKCTBA LIEJIOYEH: peaklMsl HEUTpaau3aluuu, B3aUMOJICUCTBUE C KUCIOTHBIMU OKCH-
naMu, coJiiMu. PaznokeHne HepaCTBOPUMBIX B BOJI€ OCHOBAHUW IPU HArpeBaHUU. XUMHUYE-
CKHE CBOMCTBA COJIEW: B3aWMMOJICUCTBUE C METAJUIAMH, KUCIOTAMHU, LIEIOYaMH, C APYTUMH
comsamu. ['maponu3 kapouaa xanbius. Mzydenue pH pacTBOpOB THAPOIM3YIOMUXCS COJCH:
KapOOHATOB LIEJIOYHBIX METAJUIOB, XJIOPU/IA U alleTaTa aMMOHHUSI.

JlaGopaTopHBIE OMBITHI.

6. O3HaKOMJIEHHE C KOJJIEKLIIUEW KUCIIOT.

7. llomy4yeHune u CBOKMCTBA HEPACTBOPUMBIX OCHOBAHUM.

8. O3HaKOMIIEHHE C KOJUIEKIIUEH OCHOBAHUM.

9. O3HaKOMIIEHHUE C KOJUIEKIIMEW MUHEPAJIOB, COACPKALIUX COJIH.

10. McnibiTanne pacTBOPOB KUCIOT, OCHOBAHUM U COJIEW MHANKATOPAMH.

11. Pazimnunbie cydan THAPOIN3a COJIEH.

12. I'maponm3 XJIOpHUIOB U ALIETATOB LIEJIOYHBIX METAIIOB.

[Ipaktrueckast padora Ne 2. PemieHne skcriepMMEHTadbHBIX 3a/lady Ha HACHTU(PUKA-
LU0 HEOPTAHUYECKUX U OPTaHUYECKUX COCINHEHUN.

Tema 4. XumMuueckue peakuuu

KnaccudpukangussxumMuuecKuXpeak 1 u i Peakuuu, unymue 6e3 uzme-
HEHUsA cocTaBa BemiecTB. Kiraccudukanus mo 4uMciay M COCTaBYy pearvpyrolvx BELECTB U
MPOJYKTOB peakluu. Peakuuu pas3iiokeHus, COeMHEHMs], 3aMEIIeHnsd 1 OOMEHa B Heopra-
HAYECKOM XMMHH. Peakumy npucoeauHeHns, OTIIECIUICHUS, 3aMEIEHNAS] 1 U30MEpU3aluu B
OpraHUYECKON XMMHUU. Peaknuy nmoaumepusanuy KaKk 4aCTHBIM Cilydad peakiui IpUCOEaN-
HEHUS.

TennoBoododpPekTXUMUUYECKUXDEaKI UK DK30- U SHAOTCPMUUYECKUE
peakuny. TepMOXMMHUYECKHE YpaBHEHMs. Pacder koiMyecTBa TEIIOTHI IO TEPMOXMMHYE-
CKHM YPaBHEHUSIM.

CKOpPOCTBXUMHUYECKUXDP € aKUU U [IoHITHE O CKOPOCTH XUMUYECKUX pe-
aKIMi, AHAIUTUYECKOE BBIPAKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKIMM OT KOHLEHTPALWH,
NABJICHUSI, TEMIIEPATYPbl, IPUPOJBI PEATUPYIOIINX BELIECTB, IUIONIAAN HUX COIPHUKOCHOBE-
HUs. 3aKOH JIEUCTBYIOIIMX Macc. PenieHue 3aa4 Ha XUMUYECKYIO0 KUHETHKY.

K a T a m u 3. Karanuzaropsl. Katanus. ['oMoreHnssiii u rereporessbii karanus. [Ipu-
Mepbl KaTAIUTUYECKUX MPOLECCOB B MPOMBIIIJICHHOCTH, TEXHUKE, ObITy. DEpMEHTH U UX
OTJIMYUS OT HEOPraHMUECKHUX KaTanu3aTopos. [IpuMeHeHne kaTanu3aTopoB U (hepMEHTOB.

XuMHuUecKoepaBHOBeECcHue. ObparuMbie U HEOOpaTUMbIE pEAKIIMU. XUMHU-
YeCKO€ PAaBHOBECHE M CHOCOOBI €ro CMEIICHHUs Ha ImpuMepe nosydeHus ammuaka. CuHTtes
aMMUakKa B MPOMBILUIEHHOCTU. [loHsTHE 00 ONTUMANBHBIX YCIOBUSX MPOBEACHUS TEXHOJIO-
THYECKOro Ipolecca.

OKHCAHUTEABHO-BOCCTAHOBHUTEAbHBIENP O I € cc bl. OKUCTUTENBHO-
BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEND U BOCCTAaHOBUTENb. OKHUCIIEHHE U BOCCTAHOBIIE-



Pabouas npozpamma no xumuu (0azoewlii ypoeens)

10 — 11 knaccor
Hue. CocTaBlieHHE YPaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM 3BJIEK-
TPOHHOTO OanaHca.

ObmuecBoiicTBamMeTanaoB. XUMHUUYECKHUE CBOMCTBA METANIOB KaK BOCCTa-
HOBHTEJIEH. B3auMoAenCcTBUE METAIUIOB ¢ HEMETAUIAMM, BOJOW, KUCIOTAMUA U PACTBOPAMH
cosiel. Meramiorepmus.

Koppo3us MeTalaoBKaK OKUCIUTEILHO-BOCCTAHOBUTENBHBIN mpoiiecc. Cro-
COOBI 3alTUTHI METAJUIOB OT KOPPO3HH.

O6muecBocTBAa HEeMETaauao B. XUMUYECKHUE CBOMCTBA HEMETAIJIOB KaK
okucauTenen. BzaumoelcTBrie ¢ MeTallsiaMu, BOJIOPOJOM U JIpyruMu HemeTaiaMu. CBOM-
CTBa HEMETAJJIOB KaK BOCCTaHOBUTENEH. B3auMoielicTBHE C TPOCTHIMU U CIIOKHBIMH Bellle-
cTBaMH-OKucIuTesIMu. O01Ias XxapakTepUCTHKA TaIOTCHOB.

DnexTpoau 3. O6mme cnocoObl MOJyYeHUSI METAIJIOB U HEMETAJIOB. DJIEKTPO-
JIM3 pacTBOPOB M PACIUIABOB AJIEKTPOJIMTOB HA MPUMEPE XJIOpHUAA HATPUS. DIEKTPOIUTHY €-
CKoe moiyudeHue amomuHus. [IpakThyeckoe 3HaUEHUE HJIEKTposn3a. | aibBaHOIIACTUKA U
rajqbBaHOCTETHUS.

3aKkar4eHHu e. [lepcrieKTuBbI pa3BUTHS XUMUYECKOW HAYKH U XUMUYECKOTO MPO-
M3BOJICTBA. XMMUS U MpodiIeMa OXpaHbl OKpykaroien cpessl. JleMoHcTpauu. JK30TepMu-
YECKHE M DHJIOTEPMUUYECKUE XUMHUYECKHE PEaKIUU. TeIIOBbIE SIBJICHUS MPU PACTBOPECHUU
CEpHOI KUCITOThl U aMMUAYHOU CEJIUTPHI. 3aBUCUMOCTh CKOPOCTU PEAKIIMHU OT MPUPOIbI Be-
IIECTB Ha MPUMEPE B3aUMOJICUCTBUSL PACTBOPOB PA3IUYHBIX KUCJIOT OAWHAKOBOU KOHIICH-
Tpaluud C OJMHAKOBBIMU KyCOYKaMH (TpaHyjaMu) IIMHKA M OJMHAKOBBIX KYCOUKOB Pa3HbIX
METAJJIOB (MarHusi, MHKA, JKeJie3a) C paCTBOPOM COJISTHOM KUCIOThL. B3aumoneiictBue pac-
TBOPOB CEPHOM KHUCJIOTHI C PACTBOpPAMH THOCYJIb(haTa HATPUsl Pa3IMUHON KOHIICHTpAIUU U
TeMmnepaTypbl. MoJenpb KUISIIero ciios. PaszinoxeHnne nepokcuia BOJOPoaa ¢ MOMOIIbIO He-
oprannveckux katanmmu3atopoB (FeCl2, KI) u npupoaHbix 00BEKTOB, COAEPKAIINX KaTana3y
(cipoe Msico, kapTodens). [Ipocreiiline OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU: B3a-
MMOJICHCTBUE ITMHKA C COJISTHOM KHUCIIOTOM M kenesa ¢ cyiabdarom meau (II). Moaens anek-
Tpoausepa. Moaenb 3JeKTPOJIM3HOW BaHHBI JIJI MOJIYYEHHS aJTFOMUAHMUSL.

JlaGopaTopHBIE OMBITHI.

13. [TonydeHne KUCIOPO/Ia Pa3IoKEHUEM MEPOKCUIA BOAOPOIA C TOMOIIBIO JTUOKCHIA
Maprasiia 1 KaTayiasbl ChIpOro KapToders.

14. Peaknust 3aMeIeHUsT MEIU JKeJIe30M B pacTBope cynbdara meau (11).

15. Tlosryuenune Bogopoaa B3aUMOJIECTBUEM KUCTIOTHI C IIMHKOM.

16. O3HaKOMJIEHHE C KOJUIEKIIMENH METAIJIOB.

17. O3HaKOMJIEHHE C KOJUIEKIIMEN HEMETAJUIOB.
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TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne Tema XapaKTepuCTHKA OCHOBHBIX BU/JI0B Y4€OHOI 1esiTeJJbHOCTH
00y4yaroummxcs
Beenenue Hcnons3oBarb OCHOBHBIE MHTEJJIEKTYaIbHbIE onepanuu

(popmynupoBaTs rUnOTE3Y, MPOBOAUTH aHAINU3 U CHHTE3, 0000IIEeHNE,
BBISIBJISITh IPUYUHHO-CJICICTBEHHBIE CBSI3M), IPOBOIUTH IKCIIEPUMEHT
U (PUKCHUPOBATh €r0 PE3yAbTaThl C MOMOIIBIO POAHOTO SI3bIKA U S3bIKA
XUMUU

Tema 1. Teopus
CTPOeHUs
OPraHN4YecKux
CcoeITUHEHUH

Paznuuare mnpeaMeTsl OPraHMYECKOW W HEOPraHWYECKOM XHMWH,
MUHEpaJbHblE M OpraHuueckue BemecTtBa. KiaccuduuupoBarb
OpTraHWYECKHE BEIIECTBA IO HUX IPOUCXOKICHUIO HA NPUPOAHBIE,
UCKYCCTBEHHbIE M cuUHTeTHdeckue. [IpoBoauTh u  HaOMOAAThH
XUMUYECKUNU  HKCIEPUMEHT OBSCHATH MNPUYMHBI MHOTOOOpasus
OpraHMYEeCKUX BEIHIECTB M OCOOCHHOCTH CTPOCHHUSI aroma yIjiepoja.
Paznmuuare NOHATHS «BAJEHTHOCTB» W  «CTEIEHb OKHUCIICHUS,
onepupoBarb UMHU. OTpaxaTb COCTaB U CTPOEHUE OPraHUYECKHUX
COCIMHEHUN C TOMOILBIO CTPYKTYPHBIX (POPMYST U MOJEIUPOBATh UX
MOJIEKYNbI. Pa3nuuare NMOHATHS «HU30MEpP» M «roMoJiory». Ha3piarb
VM3YUYCHHBIE TIOJIOKEHHUSI TEOPUM XUMHUYECKOro CTpoeHus A. M.
bytieposa

TEMA 2.
YIJIEBOJOPO
JIbI 1 X

MPUPOIHBIE
WCTOYHUKH

XapakTepu30BaTh COCTAB U OCHOBHBIE HAMPABJICHUS MCIOJIb30BAHUA U
nepepadoTKu MPUPOIHOTO raza. YCTaHABIMBATh 3aBUCHUMOCTH MEXITY
oO0beMaMu A0ObIYM TpUpoAHOTO Taza B PO u OromxetroM. Haxonutsb
B3aMMOCBSI3b ~ MEXKIYy HW3y4aeMblM MarepuajioM u  Oyaymien
podeCCHOHANBHON  JeATEeNbHOCThIO0.  [IpaBuiia  SKOJIOTHYECKHU
IPaMOTHOTO TOBEJACHUS M O€30MacHOr0 OOpalleHusl ¢ MPUPOIHBIM
ra3oM B OBITYy M Ha MPOU3BOACTBE OmpenensaTh MPUHAIIICKHOCTD
BEILIECTB K Pa3IMYHBIM THUIAM (TpEIebHbIM WM HENPENENIbHbIM) U
KJlaccaM  yrieBogoponoB. HaseiBath HMX 1O  MEXKIYHApPOOHOMU
HOMEHKJIAType, XapaKTepu30BaTb CTPOCHHE U CBOWCTBA BaKHEHIIUX
npeACTaBUTENIe, HaOM0JaTh W OMUCHIBATh  JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT C MOMOIIBIO POJHOTO SI3bIKA U si3bIKa XUMHH. O000IIaTh
3HAHUS W JEJaTh BBIBOABI O 3aKOHOMEPHOCTSIX HM3MEHEHHS CBOWCTB
YIJIEBOJOPOJIOB B TOMOJIOTMYECKUX psaax. Pasnuuare MNOHATUA
«U30MEp» U «roMoJor» Ha3piBarh Mo MEXAYHAPOJIHOW HOMEHKIIATYPE
aJKeHbl C TMOMOIIBKD  POAHOTO  SI3bIKA W SI3bIKA  XHUMMWH.
XapakTepuszoBaTh CTPOEHHE, CBOWCTBA, CHOCOOBI TMONY4YCHUS W
oOmactT mpuMeHeHus OdTwieHa. Halmonath, C€aMOCTOSTEIHHO
MPOBOJIUTh M ONMHUCHIBATh XUMHYECKHI SKCIIEPUMEHT. YCTAaHABIUBATh
3aBUCUMOCTb MEXJy THUIIOM CTPOEHHsS YIIEBOAOpPOAA U  €ro
XAMUYECKMMH CBOMCTBAMH HA TMPUMEPE JIOTUYECKHX CBSI3EMH:
NpEeACIbHBI — pEeaKUUH 3aMEUIECHUs, HENpENeIbHbIi — peakiuu
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npucoeanHenust Ha3piBaTh 0 MEKIyHAPOJHON HOMEHKIAType JUEHBI.
XapakTepu3oBaTh CTPOEHUE, CBOMCTBA, CIOCOOBI TMOJYyYECHUS U
obmactn mpumeHenus 1,3-Oyragmena. HaOmromaTe W omHMCHIBATH
JICMOHCTPALIMOHHBIA ~ XUMHUYECKHM 3KcriepumeHT HaszeiBare 1o
MEKIyHAPOJJHOM HOMEHKJIAType aJIKUHBI ¢ MOMOIIBIO POJIHOTO SI3bIKA
U f3bIKa XUMHHM. XapaKTepu30BaTh CTPOCHUE, CBOICTBA, CIOCOOBI
noiydeHuss u oOnacTH TNpUMEHeHus aneTwieHa. HaGmioats,
CaMOCTOSITEJIbHO MTPOBOJIUTHh U OMUCHIBATh XUMHYECKHIN SKCIIEPUMEHT.
Paznuuath 0COOEGHHOCTH peakuuil MPUCOEAMHEHHS Yy alleTUJIeHa OT
peaKiuil MpPUCOENUHEHMs] dTUJeHa XapaKTepu3oBaTh OCOOEHHOCTH
CTPOCHHUSI, CBOMCTBA M 0OJACTH NpPUMEHEHUs: OEH30JIa C MOMOUIBIO
pOHOTO fA3bIKA W s3blka XuMHHM. HaOmogath W ONKCHIBaTh
JEMOHCTPALlMOHHBIA XUMHWYECKAM DKCIEPUMEHT XapaKTepU30BaTh
COCTaB M OCHOBHBIC HAIpPaBJICHHUS WCIOJb30BaHUS WU MEPepadOTKU
HeTu. YcTaHaBIMBaTh 3aBUCUMOCTh MEXAYy oOObeMaMH JOOBIYH
HedTu B Poccum u OromkeroM rocymapcrBa. Haxonuts B3auMOCBSI3b
MEXIy HM3ydaeMbIM MarepuagoM U Oyaymed mnpodeccuoHaIbHON
NeATeNIbHOCThIO. [IpaBuiia 3KOJOTMYECKH TPAMOTHOTO TOBEACHUSA U
Oe3omacHoro oOpamieHusi ¢ HedrenpomykraMu B OBITY U Ha
npousBojcTBe KiaccudunupoBarh yriieBOAOPOIbI IO CTPOCHUIO
YIIIEPOJHOTO CKEJIeTa M HaJIWYMIO KPAaTHBIX CBA3€W. YCTaHABIMBAaTh
B3aMMOCBSI3b  MEXIY COCTaBOM, CTPOCHHEM H  CBOMCTBaMH
yIeBoAopoioB. ONUCHIBaTh T'€HETHYECKHUE CBA3M MEXKAY KIacCamu
VIIIEBOJAOPOJIOB C TIOMOIIBID POJHOTO S3bIKa W SI3bIKA XHUMHUHU
[TpoBomuth pedrekcnio COOCTBEHHBIX JOCTHXKEHUNW B TIO3HAHHUH
XUMUH YTJIEBOJOPOAOB. AHAIM3UPOBATh PE3yabTaThl KOHTPOJIHHOM
paboThl W BBICTpAWBATh MYTH JOCTHUXKEHHUS IKEJAEMOIO YpPOBHS
YCIEUTHOCTH

TEMA 3.
KHUCJIOPOICO
JIEPKAILINE
OPTAHUYECK
WE
COEJIMHEHUS

HaspiBaTth o MEKTyHApOIHON HOMEHKJIaType CIIUPTHL.
XapakTepu3oBarh CTPOEHUE, CBOWCTBAa, CIOCOOBI TOJYyYECHUS U
o0nacT MPUMEHEHUs] 3TaHOoJIa M IJIMIEPUHA C MOMOLIBIO POAHOIO
A3bIKa U A3bIKa XUMHUH. KnaccuuuupoBarb COUPTHI IO UX aTOMHOCTH.
Habmtonath, caMOCTOSATENBHO MPO- BOAUTH U OMUCHIBATE XUMUYECKUN
DKCIIEPUMEHT  XapaKTepu30BaTh IMPOUCXOKIECHUE M  OCHOBHBIC
HamnpapIeHUs] MCMOJNb30BAHUS M MEepepabOTKM KaMEHHOTO  YIIIS.
YcranaBnuBaTh 3aBUCHUMOCTh MEXIY OObEMaMU J0OBIYM KaMEHHOTO
yris B PO u 6romxerom. Haxoauts B3auMOCBS3b MEXIY H3y4aeMbIM
MaTepuarioMm U Oyaymed mnpodecCHOHATBLHOM  JIEeSTEIbHOCTHIO.
[TpaBmiia 5SKOIOTMYECKH TPAMOTHOTO TIOBEAEHUS U 0O€30MacHOro
oOpalieHusi ¢ KaMEHHbIM YIJIEM U MNPOAYKTaMH KOKCOXMMHYECKOTO
NPOU3BOJCTBA B OBITY W TNPOMBIIIJIEHHOCTH. XapaKTepu30BaTh
OCOOEHHOCTH CTPOEHHUS U CBOWCTBAa (PeHOJAa HAa OCHOBE B3aMMHOTO
BJIIMSIHUSL aTOMOB B MOJIEKYJIE, a TAK)KE€ CIIOCOOBI MOTYUYEHUs: U 00nacTu
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npuMeHeHus: (eHOoJIa C TMOMOIIBIO POMHOTO S3bIKA W SI3bIKA XHMHH.
Habmonate W onuchiBaTh  JAEMOHCTPALMOHHBIM  XMMHUYECKUN
skcriepuMeHT. CoOnonaTh MpaBWiia HKOJOTMYECKH TPaMOTHOTO H
0e301macHOro OOpalIeHus] C TOPIOYMMH M TOKCHUYHBIMU BEIIECTBAMH B
OBITY U OKpYyXKarollel cpefe XapakTepu3oBaTb OCOOCHHOCTH CBOMCTB
dopmanbernia U anerambAeruia Ha OCHOBE CTPOCHUS MOJEKYI,
CIIOCOOBI MOJIYYEHUS] U UX 00JaCTH MPUMEHEHUS C TTOMOIIBIO POAHOTO
s3plka W s3bIka XuMmuM. Habmiogarb, onMChHIBaTH W MPOBOAMTH
XUMUYEeCKUid dkcnepuMeHT. CoOmofarh MpaBWiia  KOJIOTHYECKU
IPaMOTHOTO M 0€30MMacCHOr0 OOpallleHHs] ¢ TOPIOYUMU M TOKCUYHBIMU
BEIIECTBAMM B OBITY M OKpYyXKawlleh cpene XapakTepu3oBarh
OCOOEHHOCTH CBOMCTB KapOOHOBBIX KHCJIOT Ha OCHOBE CTPOCHHMS HMX
MOJIEKYJ, @ TakKKe CIOCOOBI TONy4eHHs M 00JacTH NPUMEHEHUs
MYpPaBbUHOM M YKCYCHOM KHCIIOT C IIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
xumuu. Paznuuare oOiiee, 0COOEHHOE M €IMHUYHOE B CTPOCHUU H
CBOICTBaX OpraHUYECKUX (MYpaBbHUHOW M YKCYCHOM KHCJIOT) U
HEOpPraHUYeCKUX Kuciaor. Habmiomarh, omuchbiBaTh U MPOBOAUTH
XxuMuueckul skcriepuMeHT. CoOmogaTh MpaBuia SKOJIOTHYECKHU
IPaMOTHOTO W 0€30MacCHOr0 OOpallleHHus] ¢ TOPIOYUMU M TOKCUYHBIMU
BEIIECTBAaMH B OBITY U OKpyXKawlieh cpene. XapakTepus3oBaThb
OCOOEHHOCTH CBOWMCTB XHPOB Ha OCHOBE CTPOEHHUS HMX MOJEKYN, a
TaKke KiIaccuduKa- UK KUPOB MO UX COCTABY M MPOUCXOXKICHUIO U
MIPOU3BOACTBO TBEPABIX KUPOB HA OCHOBE pacTUTEIbHBIX Macen. Ha
OCHOBE pEaKINK dTepUPUKAINUA XapaKTepU30BaTh COCTaB, CBOMCTBA U
oOnacTy TpUMEHEHHUs CIOXKHBIX 3¢upoB. Habmonats, onmuceiBaTh u
IIPOBOJINTh XHMHUYECKUN DKCIIEPUMEHT. XapaKTepu30BaTb COCTaB
VIJIEBOJIOB M WX KJIacCUpUKAIMIO HAa OCHOBE CIOCOOHOCTH K
rugponn3y. OnuceiBaTh CBOMCTBA DIIOKO3bI KaK BEHIECTBA C
NBOMCTBEHHON  (yHKIMEH  (anpaeruaocnupra).  YCTaHABIMBAaTh
MEXKIPEIMETHBIC CBSI3M XUMHUU W OWOJIOTMM HA OCHOBE PACKPBITHS
OMOJIOTMYECKOM  POJIM M XMMHYECKMX CBOMCTB  BaKHEUIIMX
MpeACTaBUTe- JIEM MOHO-, JW- MW TonucaxapuaoB. HaOmronats,
OMKCHIBaTh M TIPOBOAUTH XUMHUYECKHH »dkcrepuMeHT. Cobmromarb
npaBuiia TEXHUKH 0€30TM1aCHOCTH MIPHU paboTe B KAOMHETE XUMUHU.

TEMA 4.
A30TCOJIEPK
AILIUE
OPTAHUYECK
WE
COEJVUHEHUS

XapakTepru3oBaTb OCOOCHHOCTH CTPOEHHUSI U CBOWCTBAa aHWJIMHA Ha
OCHOBE B3alMHOIO BJIMSHHS aTOMOB B MOJIEKYJIE, a TakXe CIOCOObI
NoJy4yeHUs: U 00JacTh MPUMEHEHUS aHWJIMHA C MOMOIIbIO POIHOTO
A3bIKa M A3bIKa XUMUU. HabmronaTh M OMUCHIBATH IEMOHCTPAIMOHHBIN
XUMHUecKkuil skcrepumeHT. CoOnronarh mpaBuia  SKOJIOTUYECKU
IPaMOTHOTO M 0€30MacCHOr0 OOpalleHHs] ¢ TOPIOYUMU U TOKCUYHBIMH
BELIECTBAMM B OBITY M OKpyXkaroiei cpene. OnucbiBaTh CBOWCTBA
AMUHOKHUCIIOT, KaKk OM(YHKUIHMOHAIBHBIX aM(OTEPHBIX COEIUHEHHM.
YcTanaBiaMBaTh MEXKIPEIMETHBIE CBSI3U XMMUU M OMOJIOTUU Ha OCHOBE
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pPacKphITHsI ~ OMOJIOTUYECKOM PO W XUMHUYECKHX  CBOWCTB
aMUHOKWCIOT. HaOmromath # = ONKCHIBaTH  JI€MOHCTPALMOHHBIN
XUMHYECKHH 3KcriepuMeHT. ONMUChIBATh CTPYKTYPBI U CBOMCTBA OETIKOB
KaKk OMOTOJIMMEpPOB. YCTaHABIUBATH MEXKIPEAMETHBIE CBSI3U XUMHUH H
OMOJIOTUY Ha OCHOBE PACKPBITHS OMOJIOTHYECKON PO M XUMUYECKHUX
cBoMcTB OenkoB. [IpoBoauTh, HAOMIOAATH M OMUCHIBATH XUMHUUYECKUM
SKCIepUMEHT. ONUCHIBATh CTPYKTYPY M COCTAB HYKJIICMHOBBIX KHCIIOT
KaK MOJMHYKJICOTHIOB. YCTaHABIMBATH MEXIPEAMETHBIE CBA3U XUMUH
1 OMOJIOTMU Ha OCHOBE PACKPBITHS OMOJIOTMUECKON POJIA ITUX KUCIOT
B Ilepelay€ W XpPAaHEHHWHM  HACJEJCTBEHHOW  WH(MOpMAIIMH.
VYcraHaBnuBaTh B3aMMOCBSI3b  MEXKIY COCTaBOM, CTPOCHHEM U
CBOMCTBAMU IPEACTABUTENECH KJIACCOB YINIEBOAOPOAOB U KUCIOPOA- U
a30TCOAEpPKAIUX COoeIMHEHUA. ONHChIBaTh TIE€HETUYECKHE CBSI3H
MEXKy KJIACCaMHU YIIIEBOAOPOAOB C IIOMOLIBIO POJHOTO SA3BIKA U S3bIKA
xumun  [IpoBonuTh, HAONIONATP W ONUCHI- BaTh XUMHUYECKHUI
DKCIIEPUMEHT Ul TOATBEPKICHUSI CTPOCHHSI W CBOMCTB Pa3JIMYHBIX
OpPraHUYECKUX COECIUHEHUH, a TAaK)Ke UX UACHTU(PUKALHUH C OMOIIbIO
KauecTBEHHbIX  peakuuit  KnaccupuuupoBare  KHCIOpOA- |
a30TCOAEpIKAIME  OPraHUYECKUE  COCAUHEHMS 110  HaJUYuIo
byHkmoHanbHBIX Tpynn. CocTaBisaTh (opMyibl U JlaBaTh Ha3BaHUS
KUCJIIOPOA- M a30TCOIAEpXKAalUM  OpPraHUYECKUM  COCAUHEHHUSM.
OnuceiBaTh CBOKCTBA IPEACTABUTENEH BaKHEWINUX KJIAC- COB ATHX
COCIVHEHUN, UX IOJy4YeHHE U IPUMEHEHHE C IIOMOLIBIO POJHOIO
A3bIKa M SI3bIKA XUMHUU. YCTAHABJIMBATH N€HETUYECKYIO CBS3b MEKIY
Pa3IMYHBIMU KJIACCAMH KUCJIOPOI- M a30TCOAEPKAIIMX OPraHuYeCKUX
COCIMHEHUHN U yIieBoaA0poioB . [IpoBoauth pediekcrio cOOCTBEHHBIX
JOCTHKEHUM B MO3HAHWW XMMHH YIIIEBOJOPOAOB, & TAKKE KHCIOPO.I-
M a30TCOAEPXKAIIMX OPraHWYECKUX BEHIECTB. AHAIM3UPOBATH
pe3yabTarbl KOHTPOJILHOM paOOThl M BBICTPAMBATh MYTHU JOCTHXKEHUS
JKEJTAEMOT0 YPOBHS yCIIEITHOCTH

TEMA 5. XapakTepu30BaTh PEAKIHUH MOJIUMEPHU3ALNU U TMOJUKOHAEHCANHN KAK
XUMUA 1 COCOObI  MOJYYEHUS  CHUHTETUYECKHX  BBICOKOMOJIEKYJISIPHBIX
KN3Hb coeHeHn. ONUCHIBaTh OTAEIBHBIX MPEICTABUTENEH IJIACTMACC U

BOJIOKOH, UX CTPOEHHUE U KJIACCU(PUKAINIO C TIOMOIIBIO POJTHOTO SI3bIKA
U s3plka xuMud Ha OCHOBe MEXKIpPEIMETHBIX CBSI3eH ¢ OHosOTHEH
yCTaHaBJIMBaTh 00Iee, 0COOCHHOE U €IMHUYHOE Ui (EPMEHTOB Kak
OMOJIOTUYECKUX KaTalnu3aropoB. PackpwiBaTh WX poiib B OpraHU3allid
JKU3HM Ha 3eMiie, a Takke B IIHMIIEBOM W MEIUIIMHCKOU
MIPOMBINITIEHHOCTH Ha OCHOBE MEXINpEAMETHBIX CBsI3el C Omooruei
pacKpbIBaTh OMOJIOTMYECKYIO POJb BUTAMHUHOB U WX 3HAYCHUE IS
COXpaHEHU 3I0POBbs YeaoBeka Ha 0CHOBE MEXIIPEAMETHBIX CBA3EH C
OMOJIOTHEN PACKPHIBATh XUMUUYECKYIO IPUPOY TOPMOHOB U UX POJIb B
OpraHu3aliid TYMOPAJIBHOM pEryJsiMh ACATEIBHOCTH OpraHu3Ma
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yenoBeka PackpeiBaTh poOib JIEKapcTB OT (apMakoTepamnuu 10
xumuorepanuu. OcBavBaTb HOPMBI 3KOJIOTMYECKOTO M 0€30MacHOro
oOpaiieHus C JIeKapCTBEHHBIMU  mpenaparamu. DopmupoBath
BHyTpEHHEE YyOeXJIEeHHE O HENPUEMIIEMOCTH Jake OJHOKPATHOTO
NPUMEHEHUs HAapKOTHYeCKuX BemiecTB [IpoBoauth, Habmomate u
ONMHUCHIBATh  XUMHYECKUH  OKCIIEPUMEHT AN WACHTU(DUKAIUU
IUIACTMACC M BOJOKOH C IIOMOIIBIO KAa4eCTBEHHBIX pEaKIMl
PaccmarpuBaTh XUMHUYECKHE PEAKIIUM KAYECTBEHHO U KOJIMYECTBEHHO
C TMOMOLIpI0 pacyeToB. Pemars 3amaun Ha BbIBOL  (OPMYIIbI
OpPraHUYECKOTO BEUIECTBA 110 MPOyKTaM CTOPAaHUsI U MACCOBBIM JIOJISIM
AJIEMEHTOB

TEMATHYECKOE IINTAHUPOBAHME 11 knacc

Tema

XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHOIi 1eATeJIbHOCTH
o0yuyaroumuxcs

Tema 1.
IMepuoauyu
eCKHH
3aKOH U
CTpOeHMe
aTroMa

XapakTepu30BaTh JIEMEHTbl MaJIbIX MEPHOJIOB MO UX IOJOKECHHUIO B
ITepuognueckor cucreme JI. M. MenneneeBa. /[aBarh ompeneincHus
BOKHEUIIUM XUMHUYECKUM TOHATHUSM: BEIIECTBO, XHUMHUYECKUU
AIIEMEHT, AaroM, OTHOCHUTEJIbHAs aTOMHasi  Macca, HW30TOIbI
Onpenenenue BHUJIOB KJ1accuukaImm: €CTECTBEHHOM u
MCKYCCTBEHHOM. BrinonHenue MPSIMOTO JNEAYKTUBHOTO
nokazarenbcTBa. Co3gaHue MOJENEH C BBIIEIEHUEM CYIIECTBEH- HBIX
XapaKTepUCTUK O0BEKTa M MX MPEJCTABICHUEM B MPOCTPAHCTBE HO-
rpauuecko WM 3HAKOBOCHMMBOJIMYECKOM (opme. ITporHosumposarb
CBOMCTBA XMWMHYECKHX OJJIEMEHTOB M HUX COCIWHEHUW Ha OCHOBE
[lepnonnueckoit cucremsl [[. W. MenneneeBa. KoHcTpympoBaHue
MEPUOIUUECKON TAOIUIbI XUMUUECKUX DJIEMEHTOB C HUCIOJIb30BAHUEM
Kaptouek. lIpeacTaBisiTe CI0KHOE CTPOEHHE aToMa, COCTOSIIETO U3
anpa M DJIEKTPOHHOW 000y10ukyd. HaxomuTh B3aUMOCBS3H MEXITY
nojoxenneM seMenTa B [lepuoanueckoit cucreme /. M. Meneneesa
U cTpoeHueM ero aroMa. CocTaBisiTh JIEKTPOHHBIE U AIEKTPOHHO-
rpaduyeckue GopMyIsibl aTOMOB s-, p- U d-aneMeHToB. IlpeacTaBisaTh
pa3BUTHE HAy4YHBIX TEOpPUH IO COMpadd Ha OCHOBE Tpex
dbopmynupoBok [lepuoguueckoro 3akoHa. OMUCHIBaTH CTPOCHUE aTOMa
U CBOWMCTBA XMMHUYECKUX DJIEMEHTOB M WX COCAMHEHUW Ha OCHOBE
[Tepuonuueckoit cucremsl . 1. MenaeneeBa. OTHOCUTh XUMUYECKHE
AJIEMEHTBI K TOMY WJIM UHOMY 3JIECKTPOHHOMY CEMENCTBY. PacKpbIBaTh
O0COOCHHOCTH CTPOECHUSI aTOMOB d-37IEMEHTOB U f-AIeMeHTOB

02.08.18

Tema 2.
Crpoenne

OOBACHATH UHEPTHBIE CBOMCTBA OJIATOPOJHBIX ra30B OCOOEHHOCTSIMU
CTPOEHHUSI UX aToMa. XapaKTepU30BaTh KOBAJEHTHYIO CBsI3b KaK CBA3b,
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BO3HHUKAIOIIAs 32 CUET 00pa30BaHMs OOLIUX SIEKTPOHHBIX Map IMyTEM
MEPEeKpbIBAaHUS  JNEKTPOHHBIX  opOutanei.  Kmaccudunuposarsb
KOBAJICHTHBIE CBS3M MO pPa3HbIM OCHOBaHMSM. YCTaHaBIUBATH
3aBUCHUMOCTh ~ MEXJIY  THUIIOM  XHMHYECKOH  CBSI3U,  THUIIOM
KPUCTAJUTMYECKON PEMETKH W (U3MUYCCKUMHU CBOWCTBAMHU BEIIECTB
XapakTepu3oBaTh MOHHYKO CBSI3b KaK CBSi3b, BO3HUKAIOUIYIO IYTEM
OTHauu WIM TpuemMa »3JIeKTpoHoB. KiaccuduuupoBaTb HOHBI 10
pa3HbIM OCHOBaHHSIM. YCTaHAaBIIMBaThb 3aBUCUMOCTb MEXIY THUIIOM
XUMUYECKOW  CBA3U, THUIOM  KPHUCTAJUIMYECKOM  PEUIETKH U
buznuecKuMu CBOMCTBaMU BEILIECTB XapakTepu3oBaTh
METAJUTNYECKYIO CBSI3b KaK CBA3b MEXKIY arOM-MOHAaMHU B MeTajulax U
CIUIaBaX MOCPEJCTBOM OOOOIIECTBICHHBIX BajJ€H bIX AJIEKTPOHOB.
OOBSICHATh €OUHYI0O TPUPOAY XUMUUYECKUX CBSI3€H. YCTaHaBIMBAaTh
3aBUCUMOCTh ~ MEXJIY  THUIIOM  XUMHYECKOH  CBSI3U,  THUIIOM
KPUCTAJUIMYECKON PEIIeTKH U (PU3NMYECKUMHU CBOWCTBAMHU BEIIECTB.
XapakTepu3oBaTh OCOOEHHOCTH arperarHoro COCTOSHUSI BEUIECTB Ha
OCHOBE MOJIEKYJISIPHO-KMHETHYECKUX TPEACTABICHUN. YCTaHABINBATH
MEXIPEIMETHBIE CBSA3M C (PU3MKON Ha 3TOM OCHOBE. YCTaHABIUBATh
MEXIPEIMETHbIE CBSI3M C OWOJOTMEH Ha OCHOBE PACCMOTPEHUS
MPUPOJLI BOJOPOAHON CBSA3M M €€ pPOJIM B OpPraHU3aldM KUBOU
MaTepuu. KnaccudumupoBars  TBepable  BeliecTBa  Ha
KPUCTAJUTMYECKUE U aMOp(HBIC. YCTaHABIMBATh 3aBUCUMOCTh MEXTY
TAIIOM XUMHYECKOM CBSI3M, TUIOM KPUCTAJUIMYECKONM PEIIETKH HU
buznueckumMu  cBoiicTBamMu  BemiecTB.  OOBSCHATH  SIBJICHUE
amioTponuu. MmrocTpupoBaTh 3TO SIBJIEHUE Pa3IMUYHBIMU IPUMEPaAMU
Haxonute oTinumsi cMecel OT XUMUYECKUX coenuHeHul. OTpaxkarb
COCTaB CMECEH C MOMOUIBI0 TOHITHUS «IOJS» MaccoBas U 0O0bEMHas.
[Ipou3BoauTh pacueTbl ¢  HCIOJIB30BAHUEM  HATOTO  TOHSITHUSL.
VYcraHaBnMBaTh 3aBUCUMOCTb MEXAY pPa3IudyusIMu B (DU3NUYECKUX
CBOICTBaX KOMIIOHEHTOB CMe€ce M cmoco0aMH HUX pasJeieHusl.
Pemate 3a1aun Ha HaxOXAeHUE MacChl (00bEMa) KOMIIOHEHTA B CMECH,
MacChl YMCTOTO BeIIecTBa B 0Opaslle, MacCOBOM O TPHUMECEH.
XapakTepu30BaTh pPa3IMYHbIC THUIbI JIUCIEPCHBIX CHUCTEM Ha OCHOBE
arperaTHoro COCTOSIHUSI IUCTIEPCHOM (ha3bl U TUCIIEPCUOHHOW CPEJbl.
PackpeiBaTh posib pa3iMUHBIX TUIIOB JUCIEPCHBIX CHCTEM B JKH3HU
npuponbl u obmectBa.  [IpoBomuTh, HaOMIOMATh W  OMKMCHIBATH
XUMUYECKHM  OKCIIEPUMEHT TI0  TOJY4YeHHUIO0, COOUpaHuio U
pacno3HaBaHui0 Ta3oB (000maTh TMOHATUS «S-OpOUTANB», «p-
opOutanby, «d-opOuTaiby, «KOBAJEHTHAs HEMOJSIpHAas CBS3bY,
«KOBAJICHTHasl TMOJISIpHAs CBSI3bY», «UOHHAs CBA3b», «BOAOPOJHAsS
CBSI3bY», «METaJUIMUECKasi CBs3b», «HUOHHAs  KpUCTaJUIMYECKas
peleTKa», «aTOMHasg KPHUCTAIMYECKasl pEelIeTKa», «MOJEKyJspHas
KPUCTAJUIMYECKasi pelIeTKa», «MeTalInueckas KpHUCTaJIM4yecKas
pemetkay.  OrpaHuuuMBaTh  TOHSATHUS ~ «XUMHYECKas  CBA3bY,
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«KpUcTajuinyeckas pemerka». ONUChIBaTh U XapaKTEepHU30BaTh
CTpykTypy Tabmunsl «llepromnueckas cucremMa XUMHYECKHUX
sanementoB J[. M. MenneneeBa» (kopotkas ¢opma) . [IpoBoauts
peduiekcrio COOCTBEHHBIX JOCTHKEHHUM B MO3HAHUU CTPOCHUS aTOMa U
CTpPOCHHUSl BeIlecTBa. AHAIM3UPOBATH PE3YJIbTaTbl KOHTPOJIBHOM
paboOTBl W BBICTPaMBaTh IYTH JOCTHKECHHUS HKEJIAeMOTO YpPOBHS
YCIICIIHOCTH .

Tema 3.
JIEKTPOJI
UTHYECKA

|
JAUCCOLMA
ums

OrnpenensaTe NOHATUS «PACTBOPBI» U «PACTBOPUMOCTDY.
Knaccudunmposats BemiecTsa o npu3HaKy pacTBOPUMOCTH.
OTpaxaTh COCTaB pacTBOPA C MOMOUIIBIO MOHITUH «MacCOBast 10
BEILIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPAIUs BEIIECTBA.
Pemate 3a1aum Ha pacueT MacCOBOM J0JIM BELIECTBA B PACTBOPE U
MOJISIPHOU KOHILIEHTpauu. OnpeaensiTh MOHATHS «3IEKTPOIUTHD,
CHEANEKTPOIUTBD», «IEKTPOIIMTUUECKAS TUCCOLUALINSD.
DopMyIMPOBATH OCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOIUTUUECKON
JIMCCO- ITMalnu. XapakTepU30BaTh CIIOCO0- HOCTh JEKTPOIUTA K
JIACCOLIMALINY HA OCHOBE CTENEHU AJIEKTPOJIUTUUECKON INCCOIUALINY.
3anuchIBaTh YPAaBHEHUS SJICKTPOIIMTHYECKON TUCCOLUAIINU, B TOM
yucie u ctyneHyaroi. HaGmronars v onuchiBaTh IEMOHCTPAILIMOHHBIH
XUMUYECKUN SKCIEPUMEHT . XapaKTepU30BaTh KUCIOThI B CBETE
TEOPUHU NEKTPOIUTHUECKON JUCCO- Hanuu. Pa3nuuats ood1ee,
0COOEHHOE U €TMHUYHOE B CBOMCTBAX a30THOM, KOHIIEHTPUPOBAHHOMN
CEpHOU U MypaBbUHOM KUCHOT. [IpoBOANTH, HAOMIONATH U OMKCHIBATH
XUMUYECKUN SKCIIEPUMEHT C TTOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHH. XapaKTEPU30BaTh OCHOBAHUS B CBETE TEOPHUHU
AIIEKTPOIUTUYECKON Aucconnanuu. Paznudare obiee, ocoOeHHOE U
€IMHUYHOE B CBOMCTBAX TUJIPOKCUIIOB U OECKUCIOPOIHBIX
ocHoBaHuii. [IpoBoaANTE, HAOIIONATH U OMTUCHIBATH XUMUYECKUM
AKCIEPUMEHT C TTOMOIIBIO POTHOTO SI3bIKA U S3bIKA XUMUMU.
XapakTepu30BaTh COJIA B CBETE TEOPUU AIEKTPOIUTHIECKON
nuccornmanyu. PasmmuaTte o6miee, 0coOOEHHOE M SIMHUYHOE B
CBOICTBaX CpeAHUX U KHUCIbIX conel. [IpoBoauTk, HaOIONATh U
OMUCHIBATh XUMUYECKUIN SKCIIEPUMEHT C TIOMOILIBIO POJHOTO SI3bIKA U
S3bIKA XUMHUH. XapaKTEePU30BaTh THIPOIN3 Kak OOMEHHOE
B3aMMOJIEICTBHE BEUIECTB C BOJIOM. 3aMKUChIBaTh YPABHEHUS PEAKIIUIA
TUAPOIN3A PA3IMYHbBIX coJiel. PaznuyaTh THAPONIN3 1O KATUOHY U
anuony. [Ipencka3piBaTh peakiuio Cpeibl BOJHBIX PACTBOPOB COJIEH,
00pa3oBaHHBIX CHJIBHBIM OCHOBAaHUEM M CJIA00M KHCIIOTOM, ClIabbiM
OCHOBAHHMEM M CHJIbHOW KUCIIOTON. PacKpbIBaTh posib 00paTuMoro
TUAPOIN3a OPraHUYECKUX COCTMHEHUN KaK OCHOBBI OOMEHa BEIECTB
B JKUBBIX OpraHu3Max u ooparumoro rugaposiausa ATD kak 0CHOBBI
HHEPreTUYECKOr0 OOMEHa B KMBBIX opranuzmax. [IpoBoauts,
HaOJII0IaTh U OMKCHIBATh XUMUUECKUM SKCTIEPUMEHT C ITOMOIIIBIO
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POAHOTO SI3bIKA U A3bIKa XUMUH. [IpoBoANTE, HAOIIONATH U OMUCHIBATD
XUMHYECKHUI 3KCIIEPUMEHT I UACHTHU(PHUKAIINN HEOPTaHUUECKUX U
OpPraHUYECKUX COCIUHEHH C TIOMOIIbIO KaYeCTBEHHBIX PEaKIIUM.
O06001maTh 3HaHUS O KITACCU(PUKAIINKA U CBOMCTBAX OCHOBHBIX KJIACCOB
HEOPraHUYECKUX M OPTaHUYECKUX COEIMHEHUN B CBETE TEOPUHU
ANEKTPOIUTHUECKON TUCCOMALMU. YCTaHABINBATh
BHYTPUIPEIMETHBIE CBSI3U MEKy OPTaHMUECKON U HEOPTaHUYECKOM
XUMHEHN B cBeTe 0011ero, 0COOEHHOTo U AMHUYHOrO. Permars 3a1aun
Ha pacyeT M0 XUMUYECKOMY YpaBHEHUIO, U30BITOK OAHOTO U3
pearupyromux BEMIeCTB, C y4aCTUEM BEILECTB, COIEPKAIINX
npumecu. [IpoBoauts pediekcuio coOCTBEH- HBIX JOCTHKEHUMN B
MO3HAHWU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX U
OpPraHUYECKUX COCIMHEHUN B CBETE TEOPHUH IEKTPOIUTHIECKON
JUCCOLIMAIMU. AHAIU3UPOBATH PE3YIBTATHI KOHTPOJIBHOM paboThI U
BBICTPanBaTh IyTH JIOCTH)KECHHUS KEJIAEMOTO YPOBHS yCIEITHOCTH

Tema 4.
Xumuuec
KHe
peakuuu

KnaccuduumpoBath  XMMUYECKHE  peakKUuud [0  Pa3iIM4HbIM
OCHOBaHUSM. Pa3znuuare 0COOEHHOCTH KiacCU(HUKAMU peakuuid B
OpraHUYecKOd  XHUMHH. XapaKTepu30BaTh  TEIUIOBOM  3ddexr
XMMHAYECKAX PpEAKIUM W Ha €ro OCHOBE pa3nyarbh »3K30- U
HAOTEpMUYECKUe  peakuumu.  OrTpaxkaTe  TemwioBoll  3¢¢ekr
XUMUYECKUX PEaKUUi Ha IIMCbME C IIOMOILBI TEPMOXHMHYECKUX
ypaBHeHuH. [IpoBomauTh pacyeTsl Ha OCHOBE TEPMOXUMHYECKHUX
ypaBHeHui. HabOmiomatb ¥ ONUCHIBaTH  JEMOHCTPALlMOHHBIN
XUMUYECKUN JKCIIEPUMEHT. XapaKTepPU30BaTbh CKOPOCTb XUMUYECKOU
peakuuu U GakTopbl 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu OT
IIPUPO/bI PEATHPYIOLIMX BELIECTB, UX KOHLEHTPALMM, TEMIIEPATypBhl,
IUIOIIAAN CONPUKOCHOBEHHUs BemlecTB. [IpoBoauTh, HaOmomarb u
ONMUCHIBATh XUMUYECKUN IKCIIEPUMEHT € IMOMOILIBIO POAHOTO SI3bIKA U
A3bIKa XMMHUHU. XapaKTepU30BaTh KATAIM3AaTOPbl M KATAJIA3 Kak
crocoObl YIpaBieHUs] CKOPOCThIO XMMUYEeCKo peakuuu. Ha ocHoBe
MEXKIPEIMETHBIX CBSI3ed C OWOJOTHE ycTaHaBIuUBaTh oOIIee,
O0COOEHHOE M €AMHMYHOE i1 (EePMEHTOB KaK OHOJIOTHYECKUX
KaTajau3aTopoB. PacKkpbeIBaTh UX POJIb B OPraHU3alMy )KU3HU Ha 3emiie,
a TaKXXe B IMHUIIEBOW U MEIUIMHCKONM MPOMBINIIICHHOCTH. [IpoBOAUTS,
HAOIIONaTh M ONUCHIBATh XUMUYECKUN SKCHEPUMEHT C IOMOUIBIO
PONHOIO A3bIKA M A3bIKA XUMHMHM. XapaKTepU30BaTh COCTOSHMS
XUMHUYECKOTO PaBHOBECHSI U CIIOCOOBI ero cMmelenus. [IpeackaspiBaTh
HaITPaBJICHUE CMEILIECHUS XHMHUYECKOTO PAaBHOBECHS IPU HW3MEHEHUU
YCIOBUM  TPOBEACHHS  OOpaTMMOW  XMMHYECKOW  PEaKIUU.
ApryMeHTUpOBaTh BBIOOp ONTUMAJbHBIX YCIOBUH MPOBEICHUSA
TEXHOJIOTUYECKOTO npolecca. HaGmonath ¥ omwMchiBaTh
JEMOHCTPALIMOHHBI XMUMUYECKUM DKCIIEPUMEHT. XapaKTepu30BaTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAaKUMNA KakK MPOLECChl, IpHU




Pabouas npozpamma no xumuu (6azoewtii ypoeens)

10 — 11 knaccot

KOTOPBIX M3MEHSIIOTCSI CTENEeHH OKucJIeHus atoMoB. CocCTaBisITh
ypaBHeHuss OBP ¢ mnomomipio Merona 3JIeKTPOHHOTrO OajaHca.
[IpoBonuTh, HAOMIONATH W OMUCHIBATH XUMUUYECKUU SKCIEPUMEHT C
MIOMOIIBIKD POAHOTO SI3bIKA M A3bIKA XUMHUHU. XapaKTepU30BaTh
ANEKTPOIU3  KaK  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIA  IMPOLECC.
[Ipencka3piBaTh KaTOAHBIC W AHOJHBIE MPOLECCH U OTpPa)Xarb MX Ha
MUCbME JUISl PAcIUIaBOB W BOAHBIX PAacTBOPOB 3JIEKTPOJIMTOB.
PackpbiBaTh npakTuyeckoe 3HaueHue MekTponu3a. O0001maTs 3HaHUS
M JIeJIaTh BBIBOJABI O 3aKOHOMEPHOCTSIX IIOJIOXKEHHUS W HM3MEHEHHI
CBOMCTB METAJUIOB B Iepuonax u rpymnmax [leppoguyeckoil CUCTEMBL.
XapakrepuszoBaTh OOI[ME XHUMHYECKHE CBOMCTBA METAJUIOB Kak
BOCCTAaHOBUTEJNIE HA OCHOBE CTPOCHHS MX aTOMOB M IOJIOKEHUS
METAJUIOB B JJICKTPOXMMHUYECKOM Py HamnpsokeHus. [IpoBonuts,
HaOMIOaTh W OINKCHIBATh XMUMUYECKUN SKCIEPUMEHT C IOMOIIBIO
POAHOTO $3bIKA M S3bIKa XWMHUHU. XapaKTEpPU30BaThb U OIKCHIBATH
KOPPO3UI0  METAUIOB  KaK  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIN
MPOIIECC M CMOCOOBI 3allUThl METALIOB OT Koppo3uu. OmnuchiBaTh
JNEMOHCTPALIMOHHBIA XUMHUYECKUNA DKCIIEPUMEHT. XapaKTepHU30BaTh
o0luMe XUMHYECKHE CBONCTBA HEMETAUIOB KAaK OKHUCIHUTENeH U
BOCCTAHOBUTEJIE HAa OCHOBE CTPOCHHUS HUX arOMOB U MOJIOKECHUS
HEMETAJUIOB B psAy dIeKTpooTpuniarenbHoctu. Habmomate u
ONMUCBHIBATh XUMUUYECKUN SKCIIEPUMEHT C ITOMOULIBIO POJHOIO SI3bIKA U
A3blKa XMMHUU. XapakTepu30BaTh TE€HETUYECKYIO CBS3b MEKIY
KJIACCAMHU OPTraHMYE€CKUX U HEOPTraHUYECKUX COCAUHECHUN U OTPaKarh
€e Ha TMHUChbME C TIOMOIIBI0 OOOOIIEHHOW 3amuCh «IIETIOYKU
nepexoqoB». KOHKpeTH3HpoBaTh TakKue IEMOYKH YPABHECHUSMH
XAMHUYECKUX PEaKIU




