INHOACHUTEJIBHAA 3AITMCKA

PackpeiBaet copeprkanue o0ydeHus xumun ydamnmuxcs 10—11 kimaccoB 001eodpa3oBaTebHBIX
opraHu3anyii Ha yriayoneHHoM ypoBHe. IIporpamma cocrtaBieHa Ha ocHoBe DyHIaMEHTaNBHOTO AIpa
cojiepkaHusl o01ero oopa3zoBaHus, TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTesbHON
IIPOrpaMMBbI CPEHETO (II0JHOT0) 00111ero 00pa3oBaHus, IpeICTaBICHHbIX B DelepalbHOM IrOCyJ1apCTBEHHOM
00pa3oBaTeNbHOM CTaHAAPTE CPEAHEro (MOJIHOro) o0Ilero oopa3zoBaHUs M NPUMEPHOM MpPOrpamMMsbl IO
XUMHH CpeHEro (II0JIHOr0) o01Iero oopa3oBanus ¢ yuéToM pabodei porpaMMbl BOCIIUTAHUS THUMHA3HH.
Coneprxanue 00y4eHHs peaTn30BaHO B y4eOHUKAX XMMUH, BBITYIIEHHBIX U3AaTETBCTBOM «J{podar:
—Epemun B. B., Kyzpmenko H. E., Tepenun B. U., [Ipo3noB A. A., Jlyaun B. B. Xumusa 10 kmacc
(yrmyOneHHBINH yPOBEHB)-5 4acOB B HEJICIIO
—Epemun B. B., Ky3smenkoH. E., JIpo3noB A. A., Jlyaun B. B. Xumus 11 knacc (yriryOJieHHBINA YPOBEHbD).-
5 4acoB B HEJEIIO

Bkuiaa yueOHOro npeamera B 10CTH:KeHHeE 1eJIell cpeHero (I0J1HOro) o0mero o0pa3oBaHusi

Cpennee (moxHOE) 06111ee 00pa30BaHUE — TPEThA, 3aKIFOUYUTENbHAS CTYMIEHb 00IIero 00pa3oBaHuUs.

O)IHOﬁ U3 BaXHEHUIINX 3aaa4 OTOro oTama MABJIACTCA IMOArOTOBKAa Yy4YallUXCd K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOpPY JKHM3HEHHOTO M TNPO(ECCHOHAILHOTO IYTH. Y4Yaliuecs IOJKHBI HAyYHThCS
CaMOCTOATCIIbHO CTAaBUTH LEJINU U OIIPCACIIATD IIYTH UX NOCTHXXCHUS, UCITOJIB30BATh HpI/IO6peTeHHLII\/'I B IIIKOJIC
OTIBIT JICSITEIBHOCTH B PEATILHOM KU3HH, 32 paMKaMHU y4eOHOT0 Tporiecca.

['maBHBIE 11€7TM CpeaHero (TOIHOT0)001Iero 00pa3oBaHUs

1. ®opmupoBaHHe LEIOCTHOTO IPEICTABICHUS O MUPE, OCHOBAHHOT'O Ha MPUOOPETEHHBIX 3HAHUSAX, YMEHUIX
U CIOCO0ax JIeATEIIbHOCTH.

2. [lpnoOpeTeHue OIbITa pa3HOOOPA3HO AEATEIBHOCTH, OIBITA TO3HAHUS M CAMOIIO3HAHUSI.



3. IloaroroBka K OCYIIECTBICHHIO OCO3HAaHHOTO BHIOOpAa WHIWBUIYAJIBHOW OOpa30BaTEIbHOM WIIH
poeCCHOHATTLHON TPACKTOPHH.

Bonbioii BKaa B JOCTH)KEHHE TIIaBHBIX 1IeJIel cpeHero (IoJIHOro) o0miero 00pa3oBaHusl BHOCUT H3YUCHHE
XUMHH, KOTOPOE MPU3BAHO 00ECTICUNTH:

- (hopmMupoBaHUE CHCTEMBI XUMUYECKUX 3HAHUH KaK KOMITOHEHTa €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

- pa3BUTHE JHYHOCTH OOYYAIONMIUXCS, WX HMHTEIUICKTyalhbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHHUE,
(dbopMUpOBaHNE Y HUX TYMaHUCTHUECKUX OTHOIICHUN U IKOJIOTUYECKH 1[eJIECO00Pa3HOro MOBEACHUS B OBITY
Y TPYIOBOM JIE€SITEIBHOCTH;

- BBIpa0OTKY Yy OOydaromuxcsi MOHUMaHUS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHUM XUMHH, a TaKkKe
($hopMHPOBaHHE y HUX OTHOIIEHUS K XHMHH KaK BO3MOXKHOU 00J1acTH OyIyIIel mpaKkTHIeCKOn
JEATEIbHOCTH;

- hopMHpOBaHKE YMEHHIA 0€301TaCHOTO OOPAIICHHUS C BEIIECTBAMHU, UCIIOIh3yeMbBIMH B TOBCETHEBHOM KU3HU.

esn u3yyeHuss XUMHMHU B cpeHei (MOJHOM) 1IKoJIe

1. ®opmupoBaHue yMeHHs BUAETh U IOHUMATh [IEHHOCTh 00pa30BaHMsl, 3HAUMMOCTh XMMHUECKOTO 3HAHUS
JUIsL KQXJI0TO YeJIOBEeKa, HE3aBUCHMO OT €ro MpodecCuOHaIbHOM 1A TeIbHOCTH;

2. opMupoBaHre yMeHUs pa3nudarh (GakThl U OLIEHKH, CPABHUBATh OLICHOYHBIE BBIBO/IbI, BUIETh UX CBA3b C
KPUTEPHUSIMH OLIEHOK M CBSI3b KPUTEPHEB C OIPEICIEHHON CHCTeMOM IIeHHOCTeH, hopmy-

JUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIHIO;

3. ®opmMupoBaHHE IEJIOCTHOTO MPEICTABICHHUS O MHPE W POJIM XHMHUU B CO3JaHUU COBPEMEHHOMN
€CTeCTBEHHOHAYYHOM KapTHHBI MUPA; YMEHUS OOBSICHATh OOBEKTHI U MPOLIECCH OKpY KatoIIen aei-
CTBUTENIbHOCTH (TIPUPOJHON, COLMANbHOM, KYJIbTYPHOM, TEXHHUYECKOM Cpeibl), UCHOIb3YS ISl 3TOrO
XUMUYECKUE 3HAHUS;



4. TlpuobpeTteHue ombITa Pa3sHOOOPA3HOM IEATENBHOCTH, ONBITAa MO3HAHUS U CAMOMO3HAHMS; KIIFOUEBBIX
HaBBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE JIJIS PA3JIMYHBIX BUJIOB JIEATEILHOCTH (HABBIKOB PEHICHUS
npo0JieM, MPUHATUS PEUICHU, TIOUCKa, aHallu3a 1 00paboTku MHGOpPMaAIMU, KOMMYHHUKATUBHBIX HABBHIKOB,
HABBIKOB W3MEpPEHUH, HABBIKOB COTPYIHHUYECTBA, HABBIKOB 0O€30MMacHOr0 oOpalleHus C BEIIeCTBAMH B
MTOBCEIHEBHOM JKU3HH).

OO0masi xapakTepucTHKA Y4eOHOI0 mpeaMera

B cucreme cpennero (moiHoro) oOmiero o0Opa3oBaHMs XMMHIO OTHOCAT K IPEIMETHOM 00acTH
«EcTtecTBenHble Haykn». OCOOEHHOCTH COJEpKaHUS O0YyUEHHS] XUMUU B cpeiHE (TIOIHOM) 1IKOJIe
00yCIIOBJIEHBI ClIEU(PUKON XUMUM, KaK HAyKH, ¥ IOCTABJICHHBIMU 33JJauaMH.

OcHognbIMU NPOOIEMAMU XUMUU SBIISTFOTCSL:

— U3y4YEHHE COCTABA U CTPOCHMSI BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS;

— MOJIy4YEeHHE BEIIECTB C 3aJaHHbIMU CBOWCTBaMH;

— HCCIIEI0BaHNE 3aKOHOMEPHOCTEH XMMUYECKHUX PEAKIIMK U IIyTel YIIPABICHNS UMU B LENAX  OJYyYEHHUS
HE0OXOIMMBIX YEJIOBEKY BELIECTB, MaTEPHAIIOB, SHEPTUU.

ITosTOMy B porpaMMe 1o XMMHUH HAILIH OTPAKEHUE OCHOGHbLE COOEPIHCAMENbHbLE TUHUU

— «BEIIECTBO» — 3HAHUA O COCTABE U CTPOEHUM BEUIECTB, MX BAKHEUIINX (PU3NYECKUX M XUMHUYECKUX
CBOHCTBaX, OMOJIOTUYECKOM JICHCTBUY;

— «(XUMHUYCCKaA pCaKUus» — 3HAHUA 00 YCIIOBUAX, B KOTOPBIX MNPOABIIAIOTCA XUMHUYCCKUC CBOICTBa
BCIICCTB, crocodax YIIpaBJICHUA XUMHYCCKUMU MTPOLCCCAMMU,
— «IIPUMCHCHUE BCIICCTB» — 3HAHUA W OIIBIT Hp&KTH‘IGCKOﬁ ACATCIIBHOCTHU C BCIICCTBAMH, KOTOPBIC

HamboJee 4acTo YHOTPeONSIOTCS B MOBCEAHEBHOW XU3HU, IMIMPOKO HCIONB3YIOTCS B MPOMBIIIEHHOCTH,
CeJIbCKOM XO03sIIICTBe, Ha TPAHCIIOPTE;



— «I3BIK XMMHM» — CHUCTEMa BaXHEMIIUX MOHATUN XMMHHM U TEPMUHOB, B KOTOPBIX OHU OIMCHIBAIOTCA,
HOMEHKJIaTypa HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM UKCJIE U TPUBUAIIBHEIC),
XuMuueckue Gopmysbl U ypaBHEHHMsI, a TakKe MpaBuiia nepeBoja MHGOpMaIMu ¢ POJHOTO WM PYCCKOTO
SI3bIKA HA SI3BIK XUMHUH U 00paTHO.

B pesynbTare u3yueHus: Kypca XMMHH BBITYCKHUK CPEIHEH IIKOJIbI OCBOUT COJIEp:KaHue, CIOCOOCTBYIOIIEE
(hOpMUPOBAHHIO TTO3HABATEIILHOM, HPABCTBEHHOU M ACTETHYECKOHN KYIBTYPBI. Y YalIUICS OBIaICET CUCTEMON
XUMHYECKUX 3HAHUI

— TOHSTHSIMU, 3aKOHAMH, TEOPUSIMH H SI3bIKOM HAyKH KaK KOMIIOHEHTAMH €CT€CTBEHHOHAYYHOW KapTHHBI
Mupa. Bce 310 mo3BomuT emy copMuUpOBaTH Ha OCHOBE CHUCTEMbI MOJYUYEHHBIX 3HAHUN HAay4YHOE
MHPOBO33pEHHE KaK (YHIaMEHT IICHHOCTHOTO, HPAaBCTBCHHOT'O OTHOIICHUS K TIPUPOJE, OKPYKAIOMICMY
MHUpY, CBOEH JKHU3HH U 3[0POBBIO, OCO3HATh POJb XMMHUYECKOW HAyKH B MO3HAHUM U NPeoOpazoBaHUU
OKPYKaOIIIero MHUpa, BBIPA0OTaTh OTHOIICHHE K XUMHUH KaK BO3MOXKHOW oOnactu Oymaymiel coOCTBEHHOM
MPAaKTUYECKOU IE€ATETbHOCTH.

YcBoeHue cofiepKaHus Kypca XUMUU 00€CTIeYUT BBIMTYCKHUKY BO3MOKHOCTh COBEPILIEHCTBOBATh U Pa3BUBAThH
M03HABATENIbHBIE BO3MOXKHOCTH, YMEHHUE YIIPABISTh COOCTBEHHO MO3HABATEIHHOM Jie-

STEIbHOCTBIO;  WHTEJUIEKTyaJbHbIE W PEQJEKCUBHBIE  CIIOCOOHOCTH;  MPHUMEHSITh  OCHOBHBIC
WHTEJJIEKTyallbHbIE Olepaly Takue, Kak (OpMyIHpOBaHHE THUIIOTE3, aHAIW3 U CHUHTE3, CpPaBHEHHE,
0000111eHIEe, CUCTEMATU3AIIHS, BRISBICHHE TPUIMHHO-CIICACTBEHHBIX CBA3EH JIJIsl H3YUYE€HUsI CBOMCTB BEIIECTB
Y XUMUYECKHUX PEaKIUi; UCIIONh30BaTh PA3IMYHBIC HCTOUHUKH ISl MIOTYYCHHUS] XUMUUYECKON HH(pOpMaIny;
CaMOCTOATENIbHO IUIAHUPOBATh W OPTaHM30BBIBATH Y4YEOHO- IMO3HABATEIBHYIO JESATEIHHOCTH; Pa3BUBATh
UCCIIeIOBATENLCKHUE, KOMMYHUKATUBHBIE U HHPOPMAIIMOHHBIE YMEHHUS.

Oco0EHHOCTH CTPYKTYPHI M JIOTHKHU MTOCTPOSHUS Kypca XUMHH HAIIIA CBOE OTPAXKEHUE B YUeOHUKAX JIMHUH,
KOTOPbIE OTJIMYAIOTCS OT aHAJOTUYHBIX COUETAHUEM HAYYHOU CTPOTOCTH U3JI0KEHUS U IIU-

POKOH HamNpaBJICHHOCTHIO HAa TMPUMEHEHHE XUMHUYECKUX 3HAHWA B TOBCEJHEBHOW >KU3HU W B KU3HU
obmiecTBa. B yueOHUKaX peanusyercs cucmemHo-0essmeibHOCMHbIIL N00X00, JIeKAIIUNA B OCHOBE



OI'OC. 3TOT MOAX0] OPUESHTUPOBAH HA KOHKPETHBIC Pe3yJbTaThl 00pa30BaHuUs, KaKk CHCTEMOOOPa3 YOI
KOMITOHCHT CTaHJapTa, IJIe Pa3BUTHE JIMYHOCTH YYAI[ETOCs Ha OCHOBE YCBOCHUSI YHUBEPCATBHBIX YYCOHBIX
JNEUCTBUMN, TIO3HAHUS U OCBOEHUS MUPA COCTABJISIET

1[eJTh U OCHOBHOM pe3yNbTaT 00pa30BaHMS.

N3yuenune xumuu B 10 n 11 knaccax moctpoeHo no aureunou cxeme. B 10 kinacce uznaraercs marepuan
OpraHMYeCcKOi Xxumuy, a B 11 kmacce — HeopraHwyeckass XUMHsI, O0IIast XUMUS, XUMUIECKast TEXHOJIOTHSI.
[Tocneanue rnaBbl yueOHuka 11 kiacca 3HAKOMAT MIKOJBHUKOB C NMPUMEHEHHEM XMMHH B OKpY)Karolen
KU3HU W Ha ciykOe obmectBy. CucreMaTHYecKui Kypc opraHudeckod xumuu B10 Kiacce mpeaBapser
paszfen, HanpaBlIeHHbIH HAa 0000IIeHHE U TTO-

BTOpPEHHUE TIOJYYCHHBIX B OCHOBHOM IIIKOJIC 3HaHUU. B Hem Takke HaroTCs Te CBEACHHUS U3 00Ied u
HEOPraHUYECKON XMMUU, KOTOPbIE HEOOXOAUMBI 711 U3Y4EHUsI OPraHMYECKO XUMUU, HO HE BOIILIH B
MporpaMMy OCHOBHOM IIKOJIbl. Kypc opraHnyeckoi XMMHHU MOCTPOCH TPaauIMoHHO. OH HAYMHAETCS C
OCHOBHBIX OHSTHI OPraHMYECKON XUMHH, 3aTEM U3JIaraeTcsi CTPYKTYpHAsi TEOPUSL OPTaHUUYECKUX
COE/IMHEHMI, paccMaTpUBAETCd MX DOJIEKTPOHHOE cTpoeHue. lloToM wH3yuaroTcs BaKHEWIIHME KiIacchl
OpPraHUYECKUX COEAMHEHUI: YTIeBOAOPO/bl, KUCIOPOICOACPKAIINE COEANHEHUS, a30T- U CEPOCOIepKaIlIne
coenuHeHus. CHUCTEMAaTHUYECKOE H3JI0’)KEHHE CTPOCHUS U CBOMCTB OPraHUYECKUX COEAMHEHUMN IMO3BOJISET
MepelTy K OMOIOTUYECKH aKTUBHBIM BEIIECTBAM — YTIIEBOJAM, KHpaM, OelIKaM M HYKJIEHHOBBIM KHCJIOTaM.
3aKkaHUYMBAETCS KypC OPraHMYECKONW XUMHHU pacCKa3oM O TMOJMMEpPax W HUX MCIOJIb30BAHMHM B OBITY U B
TEXHHKE.

Marepuain o Heopranudeckoit xumun B 11 kiracce n3ydyaercs B Cleayromen mocienoareasHocT. CHavana
PacCMOTPEHBI AIIEMEHThI-HEMETAJUIbI, 3aT€M 3JIEMEHThI-MeTaIIbl. M3yueHne 371eMeHTOB-

METaJUIOB TIpeABapsIeT pa3/iesl, CHCTEMaTU3UPYIOMNA 00IIe CBOMCTBA METAJIJIOB — DJIEMEHTOB M MPOCTHIX
BEIIECTB, a TAKXKE paccKasbl O cIijlaBax. PaccMoTpenue o0mieit XuMuM HaYMHASTCS CO

CTPOCHHUSI aToMa W XHUMHYECKOW CBs3u. Ha OCHOBE MOJIyYeHHBIX 3HAHWUW IIKOJBHUKH 3HAKOMSTCS CO
CTPOEHHUEM BEIlIECTBA, U3y4YalOT PA3JINUHbIE BUIAbl XUMUYECKOM CBSA3H, BKIIIOUAs MEKMOJIEKYIISIPHBIE,



U OCHOBHBIC THUIIBI KPUCTAJUIMYECKHUX PEIIETOK MPOCTHIX BEILECTB U MOHHBIX COCAUHEHHUH. 3aTEM CIIeLyeT
MaTepuaj, paccKa3blBalOUIUNl O 3aKOHOMEPHOCTSAX MPOTEKAaHUS XMMHUUYECKUX peakuuil. 31eCh COUYETArOTCS
CBEICHHS U3 XUMHUYECKOM TEPMOJINHAMUKNA U XMMHYECKON KMHETUKH, IT03BOJISIIOLIME ITOHATH, II0OYEMY U KaK
IIPOTEKAIOT XUMHUYeckue peakuuu. Crenyromas TeMa Kypca HUIIOCTPUPYET NPUMEHEHHUE IOJyYEHHBIX
3HAHUU O 3aKOHOMEPHOCTSX MPOTEKAHNUS XUMUYECKHUX

peaknmii Ha mpakTHKe. Pedb MAET O pa3aMyHBIX TUIAX XWMHUYECKHUX TNpou3BoAcTB. OOcyxmas oOuiue
IPUHIUIBI XUMUYECKOM TEXHOJIOTHH U pacCMaTpHUBasi KOHKPETHbIE IPOU3BOICTBA, aBTOPHI HE 3a0bI-

BalOT U O IMpoOJeME OXPaHbl OKPYKAIOIIEH Cpe/ibl, 3HAKOMAT UIKOJBHUKOB C HOBBIM IIOJIXOJIOM B
IIPAKTUYECKOM IPUMEHEHUN XUMUYECKUX 3HAHUHM — 3€JIeHOM Xxumuel. M3ydeHne mKoJpHOro Kypca

XUMHUH 3aBepUIaeTcs paccka3oM O MPUMEHEHHMM XUMHUYECKMX 3HAHUI B pa3jMUHBIX OO0JIACTAX HAyKu U
TEXHUKH

Metoanyeckuii anmapar y4eOHHKOB BKIIOYae€T MHCTPYMEHTapui, 00ECTIeYNBaIOIINi HE TOJILKO OBJIAJICHHE
IIPEIMETHBIMU 3HAHUAMM U YMEHUSMH, HO U JIMYHOCTHOE pa3BUTHE yuyamuxcsa. OH no-

MoraeT (OpMHUPOBaTh UHTEPEC K HayKe, YyBCTBO FOPAOCTH 32 OTEUECTBEHHYIO HAyKy, 3HAKOMUT C BKJIaJIOM
POCCHIMCKHX YYEHBIX B pa3BUTHE XUMHHU, CIIOCOOCTBYET YCBOSHHIO HOBBIX 3HAHUH, TOMCKY

u iepepaboTKe HOBOM MH(OpMAIIH.

BaxHas posib 0TBOJUTCA JEMOHCTPALIMOHHBIM ONBITaM, JJa0OPaTOPHBIM U MPAKTUYECKUM paboTaM, KOTOPbIE
XapaKTEPU3YIOT IKCIIEPUMEHTAJIbHBIE ACTIEKThI XUMHUH U Pa3BUBAIOT MPAKTUYECKUE HABBIKH

yyamuxcs. B KoHIle y4eOHMKOB NpPUBOAMTCS CHpPaBOUHBIA Marepuai.Bompocsl, 3amaun M 3agaHus,
MpeIIoKEHHbBIE U1 3aKpEeTIeHHs 3HaHUM B KOHIIEe KaX10ro naparpada, sBisioTcs pa3HOYPOBHEBBIMU,B TOM
qucie NpoOJEMHBIMHI U METallPeIMETHBIMU, PACCUNTaHbI HA

aKTUBHYIO POJIb yUalllerocs, Ha peueHne npobiieM B pealbHbIX KU3HEHHBIX cuTyanusax. Ocoboe BHUMaHME
yIeINAeTCsl OpraHu3aluy IPOEKTHOM e TeTbHOCTH IIKOJbHUKOB U IPUOOPETEHHIO OMbITa

Y4acTHS B TUCKYCCHUSIX.



B kauecTBe 1eHHOCTHBIX OPUEHTHPOB XMMHYECKOr0 OO0pa30BaHMA BBHICTYNAIOT OOBEKTHI,M3yuyaeMbIe B
Kypce XHMHH, K KOTOPHIM Yy ydammxcs (OpMUPYETCS LEHHOCTHOE OTHolneHue. llpu dopmupoBaHuun
LEHHOCTHBIX OPUEHTHPOB OOJIbIIIOE 3HAUEHNE UMEIOT IT03HA-

BaTeIbHBIC, KOMMYHUKATUBHEIC U 0a30BBIC IICHHOCTH.

Benyyto posib urparoT no3HaBaTte/ibHble HEHHOCTH, TaK KaK JaHHBIA y4eOHBIN MPEeMET BXOAUT B IPYIIITY
MPEAMETOB MO3HABATEIBLHOTO IIUKJIA, TJIABHAS 1I€JIb KOTOPBIX 3aKII0YACTCS B U3YUCHUHU

MIPUPO/IBL.

OcHOBY ITO3HABATENIbHBIX IICHHOCTEN COCTABJISIIOT HAYYHBIC 3HAHUS U HAYYHBIC METO/IbI IO3HAHMUS, IIPH 3TOM
[IPU U3YYCHUH XUMUH MO3HABaTEIbHbIE IEHHOCTHBIE OpUEHTAINH, (HOPMHUpPYEMBIE Y y4a-

LIUXCS, TIPOSIBIISTFOTCSL:

— B [IPU3HAHUM LICHHOCTH HAYYHOTO 3HAHMSI, €r0 MPAKTHYECKON 3HAUUMOCTH, JOCTOBEPHOCTH;

— B IOHMMAaHUH [ICHHOCTU XUMUYECKUX METOJIOB UCCIICIOBAHUSI )KUBOU U HEKUBOM MPUPO/IBI;

— B IIOHUMAaHUHU CJIO’KHOCTH ¥ TIPOTUBOPEYMBOCTH CAMOT0O MPOIIECCca MO3HAHUS KaK U3BEYHOTO CTPEMIICHUS

K UCTHHE.

Pa3BuTHe no3HaBaTeNbHBIX IIEHHOCTHBIX OPUEHTAIIUHN COACPKAHMS Kypca XMMHUH TI03BOJISIET C(POPMUPOBATH:

— YBXHTEJIIBHOE OTHOIIEHUE K CO3UIATEIIbHON, TBOPUECKOM IEATETLHOCTH;

— MOHUMaHHe He0OXOIUMOCTH 3IOPOBOTO 00pa3a KU3HH;

— moTpeOHOCT, B 0OE3yCIOBHOM BBIIIOJHEHUM MpaBWJI OE€30MacHOrO HCIOJb30BaHMUSA BEIIECTB B
MMOBCETHEBHOM KU3HU,

— CO3HATEJBHBIN BHIOOP OyayIIel mpodecCHOHATBHON ASITETLHOCTH.

Kypc xumun oOnagaeT BO3ZMOXHOCTSAMHU JJisi (JOPMUPOBAHUS KOMMYHUKATHBHBIX IeHHOcTell. OCHOBY
KOMMYHHKATHBHBIX [IEHHOCTEH COCTaBISIOT 00IeHHE B 00pa30oBaTeIbHOM MPOIIECCce, YMEHHE MOIh30BATHCS
XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM, TPaMOTHAsi TUCbMEHHAsI U YCTHAs Pedb, YMEHHE U MOTPEOHOCTH
BECTH [JIMAJIOT, BBICIYIIMBATh MHEHHE coOecelHHMKa W (WJIM) OIMIOHEHTa, Y4acTBOBAaTh B JUCKYCCHSIX,
CIIOCOOHOCTH OTKPBITO BRIPAXKATh U apTYMEHTUPOBAHHO OTCTAWBATh CBOIO TOUYKY 3PEHUS.



ITpu n3yuenun yueOHOro npeamera «XuUMHs» paCKpbIBAIOTCATAKKE 0a30Bble HEHHOCTH: LIEHHOCTh 3HAHU,
CTpeMJICHHE K UCTHHE, HayuyHas KapTUHa MUpa, JII000Bb K PoinHe, TBOpUecTBo, 11erne-
YCTPEMJICHHOCTb, YBAXKEHHE K TPYAY.

MecTo Kypca XuMHH B Y4eOHOM IJIaHE

B yuebHoMm mnaHe cpemHeil (NMONHOI) IIKONBI XUMHS BKItoueHa B pazaen «Coxaepikanue,opMupyeMoe
ydyacTHUKaMH oOpa3oBaTeslbHOro Impoueccay. OOydaromuecs MOryT BblOpaTh [UIsl W3Y4YEHUsS WIH
MHTETPUPOBAHHBIN KypC €CTECTBO3HAHUS, UM XUMUIO, KaK Ha 6a30BOM, TaK U Ha YriayOJIeHHOM ypOBHE.
[Iporpamma 1o XuMuu Jisi CpeIHETO (MIOTHOTO) OOIIEro 00pa30BaHuUs HA YIUIYOJICHHOM YPOBHE paccudTaHa
Ha 170 gyacoB (5 yacoB B Henento) B 10 u 11 kiraccax.

PesynbTaThl 00y4eHHs1 1 OCBOCHHS COACPKAHUS KYPCa XUMHHU

JleaTenbHOCTh 00pa30BaTENLHOTO YUYpPEXJIEHUS o01ero odpa3oBaHuss B OOYYEHUHM XUMHHM B CpeIHEH
(monHOM) oOmeNd IIKONbI JOKHA OBITh HampaBlieHa Ha JIOCTH)KEHHE OOYYaloLIMMUCS CIETYIOIINUX
JIMYHOCTHBIX Pe3yJIbTATOB!

1) B IICHHOCTHO-OPUCHTAIIMOHHOW c()epe — YYyBCTBO TOPJOCTH 32 POCCHUHCKYIO XHMHYECKYIO HayKYy,
TYMaHM3M, IeJIeyCTPEMJICHHOCTh, BOCHHMTAHUE OTBETCTBEHHOIO OTHOIIEHUS K IMPHUPOJE, OCO3HAHHE
HEOOXOMMOCTH 3alIUTHI OKPYKAIOIIEH Cpelibl, CTPEMIICHHE K 3710pOBOMY 00pasy JKU3HH;

2) B TpyHoBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHmeld o0pa3oBaTeNbHOW WU
npodeccuoHanbHON TPaeKTOPUH;
3) B TO3HaBaTeNbHOW (KOTHUTHBHOW, WHTEIUICKTYaJbHOH) cdepe — yMEHHE YIpaBIsATh CBOEH

IM03HABaTEILHOM JACATCIIBHOCTBIO.



JIuuHOCTHBIE pE3yNbTaThl OTPAXaoT CHOPMUPOBAHHOCTb, B TOM 4YHCJIE B 4YaCTH:
TPaJMLIMOHHBIX KYJIbTYPHBIX, 1yXx01. ['paXkaaHcKOro BOCIUTAHUSL, KOTOPOE BKJIFOYAET:

. (GopMHpOBaHNE AKTUBHOM I'pakJaHCKOW MO3ULUH, I'PaKJAHCKOH OTBETCTBEHHOCTH, OCHOBAHHOW Ha
BHBIX M HPABCTBEHHBIX IEHHOCTSIX POCCUHCKOTO OOIIEeCTBA;

. pa3sBUTHE KYJIbTYPbl MEKHALMOHAIBHOTO OOLICHUS;

. (dbopMHpOBaHUE IPUBEPKEHHOCTH HI€IM HHTEPHAIIMOHAIN3MA, IPY>KObI, pAaBEHCTBA, B3aUMOIIOMOIIN
HapOoJ0B;

. BOCIIUTAaHHUE YBA)XKUTEJIBHOIO OTHOWICHHS K HAalMOHAJIBHOMY JOCTOMHCTBY JIOJEH, UX YYBCTBAaM,
PEUTHO3HBIM YOSIKICHUAM;

. pa3BUTHE MPABOBOM M IMOJMTHYECKOW KYJIbTYpBI JETEH, PaCIIMPEHHE KOHCTPYKTUBHOIO Y4acTHs B

NPUHATUM PEUICHH, 3aTparuBarOlIMX HX IpaBa U HHTEPEChl, B TOM YHCIE B Pa3IU4YHBIX (opmax
CaMOOpTaHU3AIMH, CAaMOYITPaBIICHHs, 00IIECTBEHHO 3HAYUMON eI TeIbHOCTH;

® PasBUTUC B I[CTCKOﬁ cpeac OTBETCTBCHHOCTH, IIPHHIHWIIOB KOJUICKTHBU3MA H COHH&HBHOﬁ
COJIMAAPHOCTH,
° q)OpMI/IpOBaHI/IC CTaOUIILHOM CHCTEMBI HPAaBCTBCHHLIX U CMBICIIOBBIX YCTAHOBOK JIMYHOCTH,

MO3BOJISIIOIIMX TPOTHUBOCTOSTh MJAEOJIOTMH SKCTPEMH3Ma, HalMOHAlIM3Ma, KCeHO(OoOMM, KOppYMIHH,
JUCKPUMHUHALIMM TI0 COLMAJIBbHBIM, PEJIWTHO3HBIM, PAaCOBBIM, HAIIMOHAIBHBIM NIPU3HAKAM W JIPYTUM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM;

. pa3paboTKy M peaju3alMio IpOorpaMM BOCHHUTAHUS, CHOCOOCTBYIOIIMX IPABOBOM, COIMAILHON U
KyJbTYPHOM aJanTaiuu JeTel, B TOM YHCIIE IETeH U3 CEMEN MUTPAHTOB.

2. ITaTprOTHYECKOr0 BOCIIUTaHUS, KOTOPOE IPeyCMaTpHBAET:

. (dbopMUpOBaHKE POCCUICKON I'paT1aHCKON UIEHTUYHOCTH;

. (dopMHpOBaHUE MATPHOTH3MA, YYBCTBA TOPJIOCTH 32 CBOIO PO/IMHY, TOTOBHOCTH K 3aIIIUTE HHTEPECOB
OteuecTBa, OTBETCTBEHHOCTU 3a Oynymiee Poccun Ha OCHOBE pa3BUTHS IPOrpaMM MAaTPUOTUYECKOTO
BOCIIUTaHHUs I€TEH, B TOM YHCIIE BOCHHOIATPUOTUYECKOTO BOCIIUTAHNUS,



. (opMHpOBaHNE YMEHUS OPUEHTUPOBATHCS B COBPEMEHHBIX OOIECTBEHHOMOINTUYECKUX Mpolieccax,
npoucxoaamux B Poccuu u Mupe, a TakKe 0OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOM MO3UIMH 110 OTHOUICHHUIO
K HAM Ha OCHOBE 3HaHMS U OCMBICIICHHUSI HCTOPUH, TYXOBHBIX IEHHOCTEN U JOCTHKEHUH HAIIECH CTPaHbI;

. pa3BUTHE YBaXKCHUS K TAKUM CHMBOJIaM TOCYJapCcTBa, Kak rep0, ¢iar, rumu Poccuiickoit @enepanum,
K HCTOPUYECKUM CUMBOJIaM U NaMATHUKaM OTedecTsa;

. pa3BUTHE MIOMCKOBOM U KpaeBeIUECKOM 1eATENbHOCTH, IETCKOT0 MI03HABATEIBHOIO TypU3Ma.

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTaHMsI, KOTOPOE OCYILECTBIIAETCS 3a CUET:

. pa3BUTHUS y JETe HPAaBCTBEHHbIX YYBCTB (YECTH, JI0JIra, CIPaBEIJUBOCTH, MHIJIOCEPIUS H
Ipyxemnoous);

. (opMUpOBaHUS BBIPAXKEHHOW B MOBEACHUU HPABCTBEHHOH MO3MLUHU, B TOM YHCJIE CIOCOOHOCTH K
CO3HATEeNBLHOMY BBIOOPY 100pa;

. Pa3BUTHSI CONEPEXKUBAHUS U (POPMUPOBAHUS MO3UTUBHOIO OTHOIICHUS K JIIOJSAM, B TOM YHUCIIE K
JMIaM C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbSI U1 MHBATIUAM;

. coJieicTBUsL OPMHUPOBAHUIO Y JIETeH MO3UTHUBHBIX )KU3HEHHBIX OPUEHTHPOB U ILIAHOB;

. OKa3aHMsI MOMOIIU JAETAM B BBIPAOOTKE MoJeNiell MOBEACHUS B PA3IUUHBIX TPYIHBIX KU3HEHHBIX

CUTyallusiX, B TOM 4YHCJIC HpO6J’IeMHBIX, CTPECCOBBIX U KOH(l)J'II/IKTHI)IX.
4. DCTEeTHYECKOro BOCIIMTAHUA, KOTOPOC MPCAIIOJIaract:

. MpuOOIIEHNE K YHUKATbHOMY POCCUHUCKOMY KYJIbTYPHOMY HACIEIUIO, B TOM YHCIIE JTUTEPATYPHOMY,
MY3BIKAIbHOMY, XYI0KECTBEHHOMY, TeaTpalbHOMY U KHHEMaTorpaduueckomy;

. CO3/IaHWE PABHBIX JJIA BCEX JETEH BO3MOXKHOCTEH JOCTYIA K KYJIBTYPHBIM IIEHHOCTSIM;

. BOCITUTAHUE YBAXKEHUS K KYJIbType, S3bIKaM, TPAIUIMAM W OOBIYasiM HApOJOB, MPOKUBAIOIINX B
Poccuiickoit denepanuu;

. npuoOIeHne K KIACCHYECKUM W COBPEMEHHBIM BBICOKOXY0KECTBEHHBIM OTEYECTBEHHBIM M

MHUPOBBIM IIPOU3BEACHUAM UCKYCCTBA U JIUTEPATYPBHI;
. MONYJISIPU3ALMS POCCUIUCKHUX KYJIbTYPHBIX, HDAaBCTBEHHBIX U CEMEHWHBIX [ICHHOCTEW;



. COXPaHEHHE, MOAAEPKKU U PA3BUTHE STHUYECKUX KYJIBTYPHBIX TPaAULUNA U HAPOJHOTO TBOPYECTBA.
5. @usmnueckoro BOCHHUTaHUS, (POPMUPOBAHUS KYIbTYPhl 3J0pOBbS M SMOLMOHAIBHOTO OJAromoirydus,
KOTOPO€ BKJIFOYAET:

. (dopMHpOBaHKE OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MOTPEOHOCTHU B 3710pOBOM 00paze
KU3HUY;

. ¢opMHpOBaHHE CHCTEMBI MOTHBAlMM K AKTUBHOMY U 3J0pPOBOMY 00pa3zy >KU3HH, 3aHATUSIM
¢bu3n4eckoil KylnbTypoil U CIIOPTOM, Pa3BUTHE KYJIbTYPbI 310POBOIO IIUTAHUS;

. pa3BUTHE KYJIbTYpbl O€30MACHON JKU3HENEATEIBHOCTH, MPOPUIAKTUKY HApKOTUYECKOW U
AJIKOTOJIbHOM 3aBUCUMOCTH, TAOAKOKYPEHHsI U APYTUX BPEIHBIX IPUBBIYEK.

6. TpynoBoro BocnuTanus, KOTOPOE pealin3yeTcs HOCPEACTBOM:

. BOCIIMTAHUS YBaXKECHHUA K TPYAY U JIIOJISAM TPYyZa, TPYIAOBBIM JOCTH)KEHUSM;

. dopMUpOBaHHUS  YMEHUH U HaBBIKOB  CaMOOOCIYXHBaHHUsS, IOTPEOHOCTH  TPYAUTHCA,
J0OPOCOBECTHOI0, OTBETCTBEHHOI'0 U TBOPUYECKOT'O OTHOILIEHMS K Pa3HbIM BUAAM TPYJOBOH JIEeSTENBLHOCTH,
BKJItOYasi 00y4eHUeE U BBIIOJIHEHNE JOMAIIHUX 00sS3aHHOCTEH;

. pPa3BUTHUSI HABBIKOB COBMECTHOM pabOThl, yMEHHS paboTaTh CaMOCTOSTEIbHO, MOOMIN3YS
HE0OXO0IMMBIE PECYPCHI, IPAaBUIBHO OLIEHUBAsI CMBICIT U TIOCJIEICTBUS CBOMX JCHCTBHIA;
. coleicTBUs NPOQECCHOHATBPHOMY CaMOOINPENEICHNI0, NPUOOIIEHUsT K COLHUAIBHO 3HAYMMOMN

NESTETLHOCTH I OCMBICIIEHHOTO BBIOOpa TIpodeccu.
7. DKOJIOTUYECKOTO BOCITUTAHHUSI, KOTOPOE BKITFOYAET:

. pa3BUTHE DKOJOTUYECKOW KYIbTYphI, OEpEKHOr0 OTHOIICHHUS K POJHON 3emile, MPUPOIHBIM
6orarctBam Poccuu 1 mupa;
. BOCIIUTAHHE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSHHE MPHUPOAHBIX PECYPCOB, YMEHUU U HaBBIKOB

Pa3yMHOTO ITPUPOOOITIOJIB30BaHNA, HETCPIIUMOI'O OTHOIICHUS K )Iel\/'ICTBI/ISIM, MIPHUHOCAIINM BpPEA SKOJIOTHH.
8. HGHHOCTCﬁ HAay4YHOI'O TO3HAHUSA, YTO IMOAPA3YMCBACT:



. COJCHCTBHUE TTOBBIIIEHUIO MTPUBIICKATEIBHOCTH HAYKHU JUISl TTOAPACTAIOIIETO MOKOJECHHS, OAICPKKY
HAaY4YHO-TEXHUYECKOr0 TBOPYECTBA JIETEM;

. CO3/IaHNE YCIOBUH TSI OTYYEHHUS IEThbMHU JOCTOBEPHON HH(POPMAIIMH O TIEPEIOBBIX JOCTHKCHHIX U
OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW HAyKH, IIOBBIIICHHUS 3aWHTEPECOBAHHOCTU MOJPACTAKOLIETO
MMOKOJICHUS B HAYYHBIX MO3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTRA.

(Cuctematmsalma OCHOBHbIX HanpaB/eHWt BOCNMTaTebHOW AeATENbHOCTU, onpeseneHHan B pasaene "O6HoBNeHMe
BOCMUTaTE/NIbHOrO MpoLecca C y4eTOM COBPEMEHHbIX AOCTUMKEHUI HayKM M Ha OCHOBE OTeYecTBEHHbIX Tpaauuuin'
CTpaTternn pa3suTna BocnuTaHus B Poccuiickolt ®egepauum Ha nepuog Ao 2025 roaa (pacnopaskeHue MNpaBuUTenbCTea

Poccuiickoit depepaumm ot 29 masa 2015 roga Ne 996-p)).

MeTtanpeAMeTHbBIMH pe3yJbTATAMM OCBOCHMS BBIIYCKHUKAaMHM CpeqHel (TMONHOM) oOIiel IIKOJIbI
IIPOrPaMMBbI 110 XUMHUU SBJISIOTCS:

1) ucronb3oBaHWE YMEHHH M HABBIKOB PA3lIMYHBIX BHJOB MO3HABATENBHOI NEATEIBHOCTH, TMPHUMEHEHHU
OCHOBHBIX METOJOB IO3HaHUS (CUCTEMHO-WH(OPMAIMOHHBIN aHaNW3, MOJECIUPOBAHHE) A H3Y4YECHUs
Pa3JINYHBIX CTOPOH OKPY’KAIOIIEH EHCTBUTEIBHOCTH;

2) WCIONIB30BAaHNWE OCHOBHBIX MHTEIUICKTYAIbHBIX OIepaluii:popMyIiupoBaHnue THIIOTE3, aHAIN3 M CHHTE3,
CpaBHEHHUE, 0000111e-H1e, CUCTEMAaTU3allNsl, BBISIBJICHHE IPUUYUHHO-CIIECTBEHHbBIX CBSI-

3€M, IIOMCK aHAaJIOIOB;

3) yMeHue reHepupoBaTh HIICH U OTPENICNIATh CPEACTBA, HEOOXO-AUMBIE [Tl KX Pean3alliy;

4) yMeHUe ONpe/IeNATh e U 33/1a41 eI TeIbHOCTH, BRIOMPATh CPECTBA PEaTH3allUH IeTH U TPUMEHSATH UX
Ha IIPaKTHKE;

5) wucnonp30BaHHE Pa3IMYHBIX HCTOYHWKOB MJISl TIONYYSHHS XU-MHUYECKOW WH(OpMAIMM, NMOHUMaHHE
3aBHCHMOCTH COZEpXaHUsU (POPMBI MTpeicTaBIeHHs] UHPOpMAaLMK OT LieJeil KOMMYHUKalUU

U ajpecara.



B obnactu npeaMeTHBIX pe3y/1bTaTOB 00pa3oBaTeIbHOE yUpexkIeHHE 0011ero 00pa3oBaHus IPEJOCTaBIAET
YYEHHKY BO3MOKHOCTh Ha CTYIIEHU CPEIHETO (IOJIHOr0) 0011ero oopa3oBaHust npu

U3Yy4EHUH XUMUU HAyYUThCS:

Ha Yri1y0JIeHHOM YPOBHe:8 nO3Ha6amenvHoil cepe:

1) naBath onpeaeNCHNs M3YYCHHBIX TIOHSATHIA;

2) OIUCHIBATH JIECMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO MPOBEICHHBIC YKCIIEPUMEHTBI, HCIIOJIB3YS VISl 3TOTO
€CTECTBEHHBIH (PYCCKHIA, POAHOI) A3bIK U A3bIK XUMUH;

3) 0OBACHATH CTPOCHUE U CBOWCTBA U3YyUYCHHBIX KJIACCOB HEOPTaHUUECKMX M OPTaHUYCCKUX COCTUHCHH;

4) knaccupUIMPOBATh U3YYCHHBIC OOBEKTHI U SBICHUS,

5) HaOmoOAaTh JIEMOHCTPUPYEMBIC UM CAMOCTOSITEILHO MPOBOJUMBIC OIBITH, XUMHYCCKUC PEAKIUH,
[IpOTEKaroIue B IPUPOJIE U B OBITY;

6) mcciienoBaTh CBOMCTBA HEOPTAaHMYECKUX U OPTAaHUYECKUX BEIIECTB, OMPEEIIATh X MPUHAIC)KHOCTD K
OCHOBHBIM KJIacCaM COEIUHEHMI;

7) 060011aTh 3HAHUS U JIeTaTh 000CHOBAHHBIC BHIBOBI O 3aKOHOMEPHOCTSIX U3MECHEHHUS CBONCTB BEILIECTB;
8) cTpykTypupoBaTh y4eOHYIO HH(DOPMAIIHIO;

9) uHTepHpeTHpOBaTh MHGPOPMALUIO, MOMYYCHHYIO M3 IPYrHX HCTOYHHKOB, OIICHHBATh €€ HAYYHYIO
JOCTOBEPHOCTD;

10) 0OBACHATH 3aKOHOMEPHOCTH MPOTEKAaHHs XMMHUYECKUX PEaKIii, TPOTHO3UPOBATh BO3MOXKHOCTH HX
MPOTEKaHNs HAa OCHOBE 3HAHUI O CTPOEHHUH BEIECTBA U 3aKOHOB TEPMOJNHAMUKHY;

11) oOBSCHATH CTPOCHHE AaTOMOB JJieMeHTOB |—IV rmepuoma ¢ HCMOMb30BAaHUEM  DIICKTPOHHBIX
KOH(Urypamuii aToMOB;

12) wMopmenmupoBaTh CTPOCHHE TMPOCTEHIIMX MOJEKYJI HEOPraHMYeCKUX H OpPraHMYeCKHX BEIIECTB,
KPHCTAJLIOB;

13) npoBOIUTH pacyeThl O XUMHYECKUM (DOPMYITaM U ypaBHEHUSIM;

14) xapakTepr30BaTh U3yYCHHBIC TCOPHUH;



15) camocTosATENEHO A0OBIBATH HOBOE IS CeOS XMMHUYECKOE 3HAHUE, UCIONB3YS JUIS 3TOrO JOCTYITHBIE
MCTOYHHUKH WH(POPMALINY;

6 YUEHHOCMHO-0PUEHMAWUOHHOI chepe:

MIPOTHO3UPOBATh, AHAIM3UPOBATh M OIEHWUBATH IOCJICICTBHS ISl OKpY)Karomeld cpeabl ObITOBOM W
MIPOM3BOJICTBEHHON JESATEILHOCTH YEIIOBEKA, CBI3aHHOM ¢ MmepepabdoTKOM BEIICCTB;

6 mpyooeoit cepepe:

CaMOCTOSITEIILHO TUTAHUPOBATHh U MPOBOJIUTH XUMHUYECKUN IKCIICPUMEHT, COOJIIO/Iast MpaBuiia Oe301MacHOM
paboThI ¢ BelecTBaMU U J1a0OpaTOPHBIM 000PYAOBAHUEM;

6 chepe ocHO6 De3onacHocmu HeuHeOesameaIbHOCmu.

OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABIICHUSAX, 0KOTaX M JAPYTUX TPaBMax, CBA3AHHBIX C BEIIECTBAMU H
1a00paTOPHBIM 000PYIOBAaHHEM.

IInanupyemble pe3yabTaThl 0CBOCHHUS Y4eOHOr0 MaTepuaJa

BbinycKkHUK Ha yIi1y0JIeHHOM YPOBHE HAYUMTCSH:

pacKkpbiBaTh Ha MpPUMEPAX pOJIb XMMHUU B (POPMUPOBAHHWU COBPEMEHHOW HAy4yHOW KAapTHUHBI MHUpa U B
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKA, B3aUMOCBSI3b MEXY XUMHUEN U APYTUMHU €CTECTBEHHBIMU HAYKaMU;

WUTIOCTPUPOBATh Ha NpHUMEpax CTAHOBJIEHHE U SBOJIIOIUI0 OPraHWYeCKOM XMMMHM KaK HayKu Ha

Pa3IMYHBIX UCTOPUYECKUX ITAIAX €€ PA3BUTHS;

yCTaHABJIMBAaTh MPUYMHHO-CICCTBEHHBIE CBSI3M MEXIY CTPOEHHUEM aTOMOB XMMHYECKHX DJIEMEHTOB U
MEepUOANYECKUM H3MEHEHHUEM CBOWCTB XHMHUYECKUX JJIEMEHTOB U HMX COEAMHEHMH B COOTBETCTBHM C
MI0JIO)KEHUEM XMMHUYECKUX JIEMEHTOB B IEPUOANYECKON CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOEHUE M CBOMCTBA BEIIECTB, MPUMEHSISI MOJIOKEHUSI OCHOBHBIX XMMHUYECKHX
TEOpUN: XUMHYECKOIO CTPOEHHUs OpraHumdeckux coequHeHuii A.M. bytiepoBa, cTpoeHus artoma,



XUMHAYECKON CBSI3H, DJIEKTPOJIMTHYCCKOW IMCCONMAIMHM KUCIOT U OCHOBaHWI{, yCTaHABIMBATh MPHYUHHO-
CJICJICTBEHHBIC CBSI3M MEXKIY CBOMCTBAMH BEIIIECTBA M €TO0 COCTABOM U CTPOCHHEM;

MPUMEHSTh MPaBHJIa CHCTEMATHYECKONH MEXKIYHApOJIHON HOMEHKIIATYPhl KaK CPEICTBAa Pa3IMYCHHUS U
UICHTH(HUKAIIUH BEIIECTB 10 UX COCTaBYy U CTPOCHUIO;

COCTABIISATh MOJICKYJISIPHBIE U CTPYKTYPHBIC ()OPMYJIbl HEOPTAaHUYECKUX U OPTaHWYECKHX BEIIECTB Kak
HOocHTeNell WH(OPMAlMU O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX W NMPUHAIICIKHOCTH K OMPEACICHHOMY
KJIACCY COCTUHCHHUIA;

OOBSICHATH TIPUPOAY U CHOCOOBI O00pa30BaHUS XUMHYECKOW CBSI3U: KOBAJICHTHOW (ITOJIAPHOM,
HETIOJISIPHOW ), HOHHOM, METaJNTMYeCKOM, BOJOPOJHOW — C IENBI0 ONPENEICHUS] XUMHUUECKOW aKTUBHOCTH
BEILIECTB;

XapaKTepu30BaTh (U3NYECKUE CBOMCTBA HEOPTaHUYECKUX W OPraHMYECKHX BEIECTB W YCTAHABJIMBAThH
3aBUCHMOCThH (PU3MYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTALTUICCKON PEIICTKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XUMHUYECKHX CBOWCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COCITMHEHUH, BBICIIINX OKCHJIOB ¥ THAPOKCHIOB;

MPUBOJUTh TPHUMEPhl XUMHUYECKUX PEaKIHi, PaCKPHIBAIOIIUX XapaKTEepPHbIE XHUMHUYECKHE CBONCTBA
HEOPTaHMYECKUX W OPTAaHMUYECKUX BEIISCTB M3YUECHHBIX KIACCOB C IEIbI0 HX HICHTU(UKAINN U OOBSICHCHHS
o01acT MPUMEHEHUS;

OTIPE/ICIIATh MEXAaHU3M PEAKIIMH B 3aBUCHMOCTH OT YCJIOBHH MPOBEICHUS PEAKIUU M MPOTHO3UPOBATH
BO3MOXXHOCTh TMPOTEKAHHSI XUMHYECKHX pEaklui Ha OCHOBE THIA XHUMHYECKON CBS3M W aKTHBHOCTH
pEareHToB;

yCTaHABIMBATh 3aBUCUMOCTb PEAKIIMOHHOW CHOCOOHOCTH OpPraHMYECKHUX COEIMHEHUH OT Xapaktepa
B3aMMHOT'O BJIUSTHUSI aTOMOB B MOJICKYJIaX C IEJIbIO MIPOTHO3WPOBAHUS MTPOAYKTOB PEAKITHH;

yCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH XMMHUYECKOHN PEaKINK M CMEIICHUS XUMUYECKOTO PAaBHOBECHS OT
pa3IYHBIX (DAKTOPOB C IENTBIO ONPEICIICHHUS ONTHMAIBHBIX YCIOBHIA MPOTEKAHUS XMMHYECKHUX TPOIIECCOB;



YCTaHaBJIMBATh T'€HETHUECKYIO CBSI3b MEXIY KJacCaMU HEOPraHMYECKUX U OPraHWYECKHUX BEILECTB IS
00OCHOBaHUS MPUHIUIHAIHLHONH BO3MOYKHOCTH TOJIyUYE€HHUS] HEOPTaHMYECKMX U OPTaHUYECKUX COEIWHEHHN
3aJJaHHOT'O COCTaBa M CTPOCHHUS;

noJ0MpaTh pPEareHThl, YCIOBHS M ONPEACIATh MPOIYKTHl PEaKIHid, IO3BOJIIOUINX pEeaTu30BaTh
71a00paTOpHbIE U MPOMBILIUIEHHBIE CIIOCOOBI IMOJYYEHHs] BaXKHEHIIMX HEOPraHUYECKUX W OpPraHU4ecKux
BEILIECTB;

OIpENIeNIATh XapakTep Cpelbl B pe3ysibTaTe TUAPOJIN3a HEOPraHMYECKUX U OPraHMYeCKHX BELIECTB U
IIPUBOJIUTH MPUMEPHI TMIPOJIN3a BEIIECTB B IMOBCEAHEBHON >KU3HHM YEJIOBEKA, OMOJOTMYECKUX OOMEHHBIX
nporeccax U IPOMBIIIJIEHHOCTH;

IIPUBOJIUTh HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil B MPUPOAE, MPOU3BOJICTBEHHBIX
Ipoleccax 1 )KU3HEESTeIbHOCTH OPTaHU3MOB;

00OCHOBBIBATh MPAKTUIECKOE MCIIOIB30BaHNE HEOPTAaHUYECKUX U OPTaHWMYECKUX BEHIECTB U UX PEAKLUi
B IIPOMBIIIJICHHOCTH U OBITY;

BBINIOJHATh XUMUYECKUI OJKCIIEPUMEHT II0 PpACHO3HABAaHUIO U TIOJYYEHHIO HEOPTaHWYECKUX U
OpPraHUYECKUX BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM COEIMHEHUH, B COOTBETCTBUHU C ITPaBHIIaMU U
nprueMaMu 6e30macHoOi padoThl ¢ XUMHUYECKUMHU BELIECTBAMU U J1a00paTOPHBIM 000PYI0BaHUEM;

MPOBOJIUTH PacyeThl HA OCHOBE XMMHUYECKHX (POPMYJ M ypaBHEHUHN peakIfii: HaX0KJeHUE MOJIEKYJIIPHON
(GbopMyJIbl OPraHMYECKOTO BELIECTBA MO €r0 IUIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSILINX B €0
COCTaB, WJIN 10 MIPOJYKTaM CIrOpPaHMs; pacyeThl MAaCCOBOM J10JIM (MAacChl) XUMHUYECKOIO COEIUHEHUS B CMECH;
pacueTsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLUMHU, €CIU OJHO U3 BELIECTB JIaHO B
n30bITKE (MMEET NMPHUMECH); pacdeTbl MaccoBOW MM OOBEMHOH JOJM BBIXOJA MPOAYKTa pPEAKLUUU OT
TEOPETUYECKH BO3MOXKHOI'0; pacueThl TEIMIOBOro 3 (eKTa peakliuu; pacieTbl 00bEMHBIX OTHOLICHUH Ia30B
IIPU XUMUYECKUX PEAKLHUAX; pacyeThl Macchl (00beMa, KOTMYECTBa BEIIECTBA) IPOAYKTa PEaKIUH, €CIIU OHO
U3 BEIIECTB JIaHO B BUJIE PACTBOpPA C ONPEIETIEHHON MacCOBOM J0J1el paCTBOPEHHOI'O BEILIECTBA;



UCIIO/IB30BAaTh METObI HAYYHOI'O IIO3HAHMS: aHAIU3, CUHTE3, MOAEIUPOBAHUE XUMUYECKUX IIPOLIECCOB U
SBJICHUI — MPH PEILICHUH Y4eOHO-HUCCIIEIOBATENILCKUX 3a/1a4 10 U3YYEHHUIO CBOWCTB, CITIOCOOOB MOJTYUYEHUS U
pacro3HaBaHUsA OPraHUYECKUX BELIECTB;

BJaJIeTh NpaBWIaMU O€30MaCHOTO OOpAaIICHUS C €JKUMH, TOPIOYUMH M TOKCHUYHBIMH BEIIECTBAMH,
cpeAcTBaMu ObITOBOW XMMUU;

OCYLIECTBIIATh TMOMCK XUMHYECKOW HMH(POpPMAIMM IO HA3BAHUSAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM
(dbopMysaM BelIECTB;

KPUTHUYECKH OLIEHUBATh U HMHTEPIIPETUPOBATH XUMUYECKYIO HH(OPMALINIO, COAEPIKALLYIOCS B COOOIIEHUSIX
CpeAcTB MaccoBoW MH(oOpManuu, pecypcax MHTepHeTa, HayyHO-NOMYJSAPHBIX CTAThAX C TOUKH 3PEHHS
€CTECTBEHHO-HAYYHOM KOPPEKTHOCTU B II€JIAX BBISBICHMS OIIMOOYHBIX CYXKIEHUH U (QOpMHUpOBaHUS
COOCTBEHHOW MO3ULINY;

YCTaHABJIMBATh B3aUMOCBSI3M MEXAYy (akraMu M Teopuel, NMPUUYUHOM M CIEACTBUEM IIPH aHAIN3e
NpOOJEMHBIX CUTyalluii 1 0O0CHOBAaHUM ITPUHUMAEMbIX PELICHUH Ha OCHOBE XUMHUECKUX 3HAHUIH;

NPEJCTABIATH IIYTH PEIIeHUs TI00albHBIX MPOOIJIEM, CTOSIIUX Mepe]] YeT0BEYECTBOM, U MEPCIEKTUBHBIX
HaIlpaBJICHUN Pa3BUTUSA XUMUYECKUX TEXHOJIOTHH, B TOM YHUCIJIE TEXHOJIOTUN COBPEMEHHBIX MATEPHUAIIOB C
pa3nuyHON (YHKIIMOHAJIBHOCTHIO, BO300OHOBISIEMBIX HCTOYHUKOB ChIpbs, MEPEepadOTKH M YTHUIM3AIHUU
MPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BbInyCKHUK Ha yIiIy0JI€HHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTHCSI:

Gopmynuposams  yenb UCCIEO08AHUSA, BbIOBULAMb U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOmMe3bl O
XUMUYECKUX CBOUCMBAX 6eujecms HA OCHO8e UX COCMAsa U CMPOEHUs, UX CHOCOOHOCMU 6CMYNnamv 6
Xumuueckue peakyuu, o xapakmepe u npoOyKmax paziuyHulX XUMU4eckux peaxyuil,

CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKCNEPpUMEHmbl C cOON00eHueM Npasu
bezonacHoll pabomwl ¢ seujecmeamu U 1a00pamopHbimM 060py008aHUEM,



unmepnpemuposeanio OamnHble 0 cocmaee U cCmpoeHuu eewecme, nNoay4€erHble C NOMOULbIO COBPEMEHHbIX
4)M3MKO'XMMMU€CKMX M€m0()06,'

onucsledmsb COCMOARUE JJIEKNMPOHA 6 aAmome HA OCHOBE COBPEMEHHLIX KEAHMOBO-MEXAHUYECKUX
npedcmaeﬂeHuﬁ 0 cmpoeHuu amoma 07151 0OBACHEHUSA Pe3yibmanios CNEeKnpalbHO20 arnalusa eewyecme,

xXapakmepuzoeaniv pojib a30mocodep3fcau;ux cemepoyuUKiiu4ecKux coeOuHeHull u HYKJI€UHOB6bIX KUCiom
KAaK 8adicHetuux O1o102u4ecKu aKkmueHbLx eewecms,

npocHo3Upoeantb 603MOICHOCNTb NPOMEKAHUA OKMCJZMI’I’leJZbHO-GOCcmaHOGMmeﬂbelxpeaKLﬂlLZ Jexcauiux 6
OCHoO6e npupodublx u l’lpOMS’GOOCWZG@HHbZX npoyeccos.

COAEPXAHUE YVYEEHOT' O ITPEJIMETA

OCHOBBI OpraHu4ecKO XUMHHU

IlosiBneHME M pa3BUTHE OPraHUUYECKON XUMUH Kak Hayku. [Ipenqmer opranndeckoi xumun. Mecto u
3Ha4YECHHE OPTaHUYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK. B3anMMOCBA3b HEOPIraHUYECKUX U
OpPraHWYECKUX BELIECTB.

XHUMHYECKOE CTPOCHUE KaK MOPSALOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOTI'0 CTPOEHUS OpraHnyeckux coennHenuit A.M. bytneposa.
VYriepoaHblii CKeJleT OpraHuyecKoi MoJIeKybl. KpaTHOCTh XUMHUUECKOH CBsI3U. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT XUMHUYECKOTO CTPOEHUS MOJIEKYII. MI3oMepus 1 nzomepsl. [ToHsTHE O PYHKIIMOHATIBHON IpyTIie.
[TpuHIMIBI K1accupUKAIMY OpraHUYeCKUX COeqUHEHNH. MexXnyHapoiHass HOMEHKJIATypa U IPUHIUIIBI
o0Opa3oBaHMs Ha3BaHUI OPraHUYECKUX COEMHEHUH.

Knaccugukanus 1 0coOOEHHOCTH OpraHu4ecKuX peakiuid. Peakunonnslie neHTpsl. [lepBoHavyaabHbIe
MIOHATHSL O TUIIAX U MEXAHU3MAaX OPraHUYECKUX peakiuil. [ OMONIUTHYECKUIT U TE€TEPOIUTUYECKUNA Pa3phIB



KOBQJICHTHON XMMHYECKOU cBsi3u. CBOOOIHOPAIUKAIILHBIN M HOHHBIN MeXaHU3MbI peakiuu. [lonstue o
HyKJeo(duse u sneKTpodue.

AJKaHbI. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI METaHa. SP -rubpuau3anus opouTaneit
aToMoB yriiepojaa. ['omonornueckuii psan u odmas popmyna ankanoB. CucremMarndeckass HOMEHKIIATypa
AIIKaHOB M paauKaiioB. Mzomepus yriepogHoro ckenera. @u3ndeckue CBOMCTBA alIKaHOB. 3aKOHOMEPHOCTH
M3MEHEHUS (PU3MUECKUX CBOWCTB. XMMHUYECKHE CBOMCTBA aJIKAHOB: TaJIOTEHUPOBAHUE, ICTHAPUPOBAHNE,
TEPMHUYECKOE PA3I0KEHUE, KPEKHHT KaK CIIOCOOBI MOJYYeHHS BAKHEHIIINX COSAMHEHUN B OPraHUYECKOM
cunTese. ['openune ankaHoOB KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B IPOMBIIIIICHHOCTH U OBITY.
N3omepuzanust Kak crmocod MmoxydeHus: BRICOKOCOPTHOTO OeH3MHA. MeXaHu3M peaKIiuu
cBoOOAHOpaIuKansHOro 3ameneHus. [lonydyenue ankanos. Peakuus Bropua. Haxoxxnenue B mpuposie u
MIPUMEHEHUE aJTKAHOB.

[uknoankansl. CTpoeHHe MOJIeKYI HHKiIoankaHoB. O6mas hopmyna nukioankanoB. Homenkinarypa
[IUKJIOATKAHOB. M30MepHsl IIUKIIOATKAHOB: YIJIEPOJIHOTO CKeJIeTa, MEXKKIIACCOBasI, MPOCTPaHCTBEHHAs (yuc-
mpanc-uzomepus). Crienrdpuka CBOWCTB MUKIOATKAHOB C MAJIBIM pa3MepoM HuKia. Peakimn
MPUCOSANHEHUS U PaJUKATHHOTO 3aMEIICHUSI.

AJKeHBI. DNEKTPOHHOE U POCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI STHIIEHA. SP>-THOPHAN3AINs OpOUTaIei
aTOMOB yIJIepoJia. - U -CBsI3U. [ oMonorudeckuii psa u odmas ¢popmyna ankeHoB. HoMeHKIaTypa ainkeHOB.
N3omepust anmkeHOB: YIJIEpOAHOTO CKEJIETa, MOJI0KEHUSI KPAaTHOU CBSI3U, TPOCTPAHCTBEHHAS (yuc-mpaHc-
n3oMepusi ), Mexkinaccoasi. Dusndeckre CBOMCTBa amKeHOB. Peakiiuu 31meKTpopruiIbHOTO MPUCOSTUHEHHS
Kak croco0 monmydeHus: GyHKIIMOHATIBHBIX MPOU3BOIHBIX YIIIeBO0po10B. [IpaBuio MapkoBHUKOBA, €T0
AJIEKTPOHHOE 000CHOBaHUE. Peakiuu okuciaeHus: U noauMepusanuu. [loTudTHIeH Kak KpyImTHOTOHHAKHBIN
MPOIYKT XUMUYECKOTO MTPOU3BOICTBA. [IpOMBIIIIIIEHHBIE U TA00PATOPHBIE CITOCOOBI TOMYyUEHUS

ankeHoB. /Ipasuno 3atiyesa. IlpuMeHeHNE aTKEHOB.



Anxaauensl. Kinaccudukanus ankagueHoOB 110 B3aUMHOMY PACIOJIOKEHUIO KPAaTHBIX CBS3€H B MOJIEKYIIE.
Oco0eHHOCTH 3JIEKTPOHHOTO U TPOCTPAHCTBEHHOTO CTPOEHUS COIPSHKEHHBIX ankaaueHoB. O0mias popmyna
ankaaneHoB. HoMeHknaTypa u u3oMepust akaaneHoB. @U3N4eCKUe CBOMCTBA KA IUEHOB. XUMHUYECKHE
CBOIMCTBA aJKaJAHEHOB: PEaKI[UH MPUCOECTUHEHUS (THAPUPOBAHNE, TaJOTeHUPOBAHHUE), TOPEHUS U
nonuMepuzaiuu. Bxian C.B. JlebeneBa B monydeHre CHHTETUYECKOTO Kayuyka. BylnkaHnu3zanus kaydyka.
Pesnna.MHuoroo6pa3ue BUJ0B CHHTETHUECKUX KayuyyKOB, X CBOMCTBA U puMeHeHue. [lonydenue
AJIKa/INEHOB.

ATNKUHBIL. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI alleTUIeHa. SP-THOpUAN3aIis
opbOwuTaneit aromoB yrieposaa. ['omonoruueckuii psix 1 obmiast popmysna ankuaoB. HoMeHkaTypa.
N3omepus: yriiepogHOro CKeynerTa, MoJa0KEeHNs KpaTHOU CBSI3U, MeXKiaccoBasi. @U3nuecKue CBOMCTBa
QIIKMHOB. XMMHUYECKHE CBOMCTBA aJIKWHOB: pEeaKIIMK MPUCOEAUHEHUS KaK CIIOCO0 MOIYYeHUS MTOIMMEPOB U
JOPYTUX MOJE3HBIX POAYKTOB. Peakyuu 3amewenus. I'opeHne aneTuineHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJI CBapKH M pe3Ku MeTasuioB. [lonyueHue aneruiaeHa nupoan3omM
MeTaHa U KapOMAHBIM MeToAoM. [IpuMeHeHue ameTuneHa.

Apensl. Ucmopus omxkpvuimus 6enzona. CoBpeMeHHBbIE MTPEeICTaBICHUS 00 3JIEKTPOHHOM U
IIPOCTPAaHCTBEHHOM CTPOEHUM OeH30:a. M30Mepus 1 HOMEHKIIaTypa roMosoroB 0enzona. O6mas popmyna
apeHoB. ®u3nueckue cBoiicTBa 6eH301a. XUMUYeCKHe CBOWCTBA OEH30J1a: peakIy MEeKTPOUIBHOTO
3aMeleHus (HUTPOBAaHUE, TaJJOTEHUPOBAHUE) KaK CIIOCO0 MOJIyYeHUsI XUMHUUECKUX CPEJCTB 3aIIUThI
pacTeHuii; npucoeuHeHNs (THAPUPOBAHKE, TAIOTEHUPOBAHNE) KaK JI0Ka3aTeIbCTBO HEMPEIEIbHOTO
xapakTepa Oenzona. Peakuus ropenus. [lonydenue 6enzona. Ocobennocmu Xumuieckux coucms
monyona. B3auMHoOe BiIMsIHHE aTOMOB B MOJIeKyJIe Toiyona. Opuenmayuonnvie 3¢ppexmol
3amecmumeret. I[IpuMeHeHUE TOMOJIOTOB OEH30a.



Cnuptsl. Knaccuduxanus, HomeHknatypa cnuptoB. ['omonoruueckuii psia u oo1mas hopmMyiia npeaebHbIX
OJTHOATOMHBIX cIPTOB. M3oMepus. Puznueckre CBOMCTBA MPeIeIbHBIX OJJHOATOMHBIX CITUPTOB.
Bogopoanas cBsizb Mex1y MOJIEKYJIaMH U €€ BIMAHNUE Ha (PU3UUECKHE CBOICTBA CIUPTOB. XMMHUECKHE
CBOWCTBA: B3aUMO/ICHCTBUE C HATPHEM KaK CIIOCO0 YCTaHOBJICHUS HAJTMYUS THAPOKCOTPYIIIIBI, C
raJloreHOBOJIOPOAAMHU KaK CIIOCcO0 MOyuYeHUs! PACTBOPUTENICH, BHYTPU- U MEKMOJIEKYJIISIpHAS
neruaparanus. Peakius ropeHus: CiupThl Kak TomnBo. [lonydyenue sTaHoma: peakuus OpoKeHUs
TJIIOKO3bI, THApaTays dTuieHa. [[puMmenenue Metanosna u 3Tanona. GU3noaornueckoe AeHCTBIE METaHOIIA
Y 3TAHOJIa HAa OPTaHU3M YeJIOBeKa. DTUIICHTIUKOIb U TTUIEPUH KaK MPEACTaBUTEIN PEICIbHbBIX
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHas peakiiysi HA MHOTOAaTOMHBIE CIUPTHI U €€ IPUMEHEHUE /s
pacro3HaBaHMs TJIMIIEPUHA B COCTaBE KOCMETUICCKUX cpecTB. [IpakTrueckoe mpuMeHeHue
STUJICHTJIMKOJIS U TJIULIEPHHA.

®enon. Ctpoenue MoneKkyinsl heHona. BzaumHoe BiusHue aTOMOB B MoJsiekyJie penona. dusndeckue
cBoiicTBa (heHosa. XMMUYECKHE CBOMCTBA (PEaKlMK ¢ HATPUEM, THAPOKCUIOM HATpUsi, OPOMOM).
[Tonyuenue penona. [Ipumenenue dpeHomna.

Anpaeruipl 1 keToHbI. Kitaccuukanust anbaeruoB 1 KeToHOB. CTpOCHHE TTPEICTbHBIX allbJICTH/IOB.
DNEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE KapOOHUIBHOM Tpynmbl. ['oMonoruueckuit psij, odras
dbopMyIna, HOMEHKIIATypa U H30MEpHs MpeAeNbHbIX anbaeruaoB. dusndeckue cBOCTBA MpeaeTbHBIX
QJTBJIETHJIOB. XMMHUYECKHE CBOWCTBA TIPEICITBHBIX aJIbJICTHIOB: THIPHPOBAHUE; KAUeCTBEHHBIC PEaKIIUHU Ha
KapOOHWIBHYIO TPYIITY (PEaKIus «CepeOpsTHOTO 3epKaiay, B3auMoieicTere ¢ ruapokcuaoM meau (1)) u
WX IPUMEHEHHE ISl OOHAPYKEHUS IPEIEIbHBIX abJACTUAOB B IPOMBIIIJICHHBIX CTOYHBIX BOJAX.
[TosrydeHne mpeeNbHBIX aJIbJICTHIOB: OKHCIICHUE CITUPTOB, THIpaTanus aneTmieHa (peakius Kydeposa).
TokcuunocTh anpaeruaoB. [IpuMmenenue popManbaeriaa u aleranpiaeruaa. AIeTOH KaK IpecTaBUTeNb



KeToHOB. CTpoeHue MoJIeKyJIbl alleToHa. OcoOOEHHOCTH PeaKkLMU OKUCIeHUs aneToHa. [Ipumenenue
aleToHa.

KapOonoBsie kuciotsl. Knaccuukanus 1 HoMeHKIaTypa KapOOHOBBIX KUCIIOT. CTpoeHHe NpeaeIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIILHON
rpynisl. 'omonoruyeckuii psa u obmas popmyiia npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT.
dusnueckue cBoiCTBa NpeAeIbHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHCIOT. XMMHUUECKUE CBOMCTBA
MpeebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT (PEaKIUU C METAJUIAMU, OCHOBHBIMU OKCHIAMH,
OCHOBAHHUSIMH U COJISIMH) KaK MOATBEPKICHHUE CXOJICTBA C HEOPIraHUYECKUMHU KucioTaMu. Peakuns
TepupUKaLMU U ee 00paTUMOCTh. BiusiHue 3amecTuTeneil B yrieBoJOPOJHOM pajuKalie Ha CHITy
KapOOHOBBIX KHCIOT. OcOOEHHOCTH XMMUYECKHX CBOMCTB MypPaBbHHOM KHCIIOTHI. [lomydenue mpeaenbHbIx
OJTHOOCHOBHBIX KApOOHOBBIX KUCIJIOT: OKUCIICHHE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB, aJlbJIETUI0B.
Baxweiimme npeacTaBUTeNN KapOOHOBBIX KUCIIOT: MypaBbHHAs, YKCYCHasl M OeH301Has1. Bricime
npeJenbHbIe U HellpeienbHble KapOOHOBBIE KUCIIOThI. Onmuyeckas uzomepus. Acummempuyeckuii amom
yenepooa. IlpuMeHeHre kapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl U xupbl. CTpoeHHE 1 HOMEHKJIATypa CIOXKHBIX 3QUpoB. MexKKiaccoBast U30MEPHS C
KapOOHOBBIMH KUCIOTaMU. CIOcOOBI OTy4eHUsI CIIOKHBIX 3PUpoB. OOPaTUMOCTh PeaKuu dTEPUPUKALIHIH.
[TpuMeHeHHe ClIOKHBIX 3()UPOB B MUILEBON U MapproMepHO MPOMBIIIIEHHOCTH. KUPbI KaK CIIOKHbIE
3(UpHI INIMIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U KUBOTHBIC )KUPBI, UX COCTaB.
®u3nYeCKre CBOMCTBA JKUPOB. XMMUYECKUE CBOMCTBA )KUPOB: THAPUPOBAHUE, OKUCIEHHE. [ MaApOIHN3 NN
OMBIJICHHE KHPOB KaK CIIOCOO MPOMBIIIICHHOT'O MOJIYYEHHS COJIeH BBICIINX KapOOHOBBIX KHCIIOT.
[Ipumenenue xupoB. MbUTA KaKk COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoroIIre CBONCTBA MbLIA.
VYrnesonpl. Kimaccudukanus yrieBonoB. @u3nyueckue CBOMCTBA U HAXO0XK/IEHNE YTIIEBOIOB B IPUPO/IE.
I'mroko3a kak anpaeru1ocnupT. XUMHUECKHUE CBOMCTBA IIIOKO3bL: ayuiuposaHue,



AnKUIUPOBaHUe, CIAPTOBOE U MOJIOYHOKHUCIIOE OpOKeHUE. DKCIIEPUMEHTAIIbHBIE I0KA3aTEIhCTBA HATMYUHUS
aNbJETUIHON U CIIUPTOBBIX TPYIII B It0K03€. [loiryuenue rioko3sl. @pykmosa Kak uzomep

enoko3svl. Pubosa u oesokcupubosza. Baxkneume nucaxapuibl (caxaposa, 1akmosd, Maibsmo3a), ux
CTpoeHHE U (PU3HUECKHe CBOMCTBA. [ MAPOIN3 caxaposbl, 1akmo3vl, Maibmo3sl. Kpaxmal U eJuIrio3a Kak
OMOJIOTHYECKHE TIOJTUMEPhl. XUMHUYECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs peaKIus ¢ Ho1oM
Ha KpaxMaJl U ee MPUMEHEHHE JIJIs1 OOHAPYKEHHs KpaxMalia B IPOyKTaxX MUTaHUs ). XMMUYECKHIE CBONCTBA
I[EJUTIONIO3BI: THAPOIIN3, 00pa30BaHKE CIOKHBIX dPUpoB. [[puMeHeHne u OMoIoruvecKasi poJib YIIIeBOIOB.
OxucieHue yrieBoI0B — UCTOUYHUK SHEPTUH JKUBBIX OpraHu3MoB. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
Ha NMpUMEPE alleTaTHOI'O BOJIOKHA.

Wnenrudukarus opraHndeckux coenuHeHui. ['eHeTndeckas cBsi3b MEXy KJIACCAMH OPTraHUYEeCKHX
COETMHEHUU.

Awmunsl. [lepBuuHble, BTOpUYHBIC, TPETHYHbIE aMUHbI. Kiaccudukaius aMHHOB IO TUITY YTIJIEBOJOPOIHOTO
pazuKana u YMuCily aMUHOTPYIIN B MOJIEKYJIE. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE MPEIETbHBIX
aMUHOB. PU3NUYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OPIraHMYECKUE OCHOBAHMS: PEAKIIUU C BOAOH,
KHUCJIOTaMu. Peakius ropeHusi. AHUIIMH KaK MpeJCTaBUTEIb apOMaTUYECKUX aMUHOB. CTpOeHUE aHUIIMHA.
[TpuumnHb! ocnabieHrss OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUH C aMUHAMHU TIPEJIETBLHOTO psijia.
XuUMHUYECKHE CBOWCTBA aHUIIMHA: B3aUMO/ICHCTBUE C KHCIIOTaMU, OpOMHOM BOJ10i, okucinenue. [lonydenue
AMHUHOB JIKWJIMPOBAHUEM aMMHAaKa U BOCCTAHOBJIICHUEM HUTPOIPOU3BOJAHBIX YTIIEBOIOPOAOB. Peakuus
3unuHa. [[puMeHeHne aMUHOB B (hapMarieBTUUECKON TPOMBITIUICHHOCTH. AHUIUH KAK Cbipbe O
npou3eo0cmea aHuluHoswix kpacumeneu. Cunmesvl Ha OCHO8€ AHUIUHA.

AmMuHOKUCHOTH 1 Oenku. CocTaB M HOMeHKIaTypa. CTpoeHre aMUHOKHUCIIOT. ['oMooruueckuit psin
MPEeACIbHBIX AMUHOKHUCIIOT. M30Mepus npedenvrvlx amunoxkuciom. Ou3ndeckrue CBONCTBA IPEIeTbHBIX
aMUHOKHCIIOT. AMUHOKHUCIIOTHI Kak aM(oTepHbIe opranndeckue coenHenns. CHHTEe3 MenTHI0B.



Ilentuanas cBa3b. buonornyeckoe 3HadeHUE a-aMUHOKUCIOT. O6JIaCTH TPUMEHEHMUS

aMMHOKUCIIOT. benkukak npupoansie 6uonoiaumepsl. CoctaB U cTpoeHue 0enkoB. OcHoghble
amuHoxuciomel, obpazyrowue 6enku. XUMUUECKHE CBOIICTBA OEIIKOB: THAPOIIN3, A€HATypaLus,
KayecTBEHHbIE (IIBETHbIC) peakluu Ha Oenku. [IpeBpaienus 6enkoB nuiy B opranusme. buonornueckue
GbyHKLIMU O€NKOB. JJocmudicenus 8 uzyueHuu CmpoeHus u cunmesa 6enKos.

Azomcoodeporcawue cemepoyuxiuieckue coeOurenus. I1uppon u nupuoun: s31eKmponnoe cmpoenie,
apomamudeckuu xapakxmep, paziuyue 6 nposeieHuu OCHOBHbIX ceoticme. Hykieunosvlie KUciomol: cocmae u
cmpoenue. Cmpoenue nykneomuoos. Cocmag nykneurnogvix kuciom (JHK, PHK). Ponv Hykieunogvix
KUCTIOM 8 HCUZHEOessMENbHOCIU OP2AHUZMOS.

Bricokomonekynsipable coequHeHusl. OCHOBHBIE OHSTHSI BBICOKOMOJIEKYJISIPHBIX COEAMHEHNUN: MOHOMED,
HOJIUMEp, CTPYKTYPHOE 3BEHO, CTeneHb nonuMepusanuu. Knaccudukanus nonumepos. OCHOBHBIE CIIOCOOBI
MI0JIy4€HUsI BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN: peaKklIMY MOJIMMEPHU3aLUK U MoJIMKOHAeHcauuu.CTpoeHne
U CTPYKTYypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IIOJUMEPOB OT CTPOEHUS MOJIEKYIL. TepMoIuIacTuaHbIe U
TEPMOPEaKTUBHBIE MOIIUMEPEL. [Iposoosyue opeanuueckue noaumepsl. Komnosummnvie mamepuanbi.
Ilepcnexmugbi ucnonb308aHus KOMno3umnwix mamepuanog. Knaccugpukaius BoaokoH. CHUHTETUYECKHE
BosIoKHA. [lonmagupHble n noaramMuiHbIe BOJIOKHA, UX CTPOEHHE, CBOMcTBa. [IpakTHueckoe ncronb3oBaHue
BOJIOKOH. Cunmemuueckue NAeHKU. U301aYus 07 Npo80008, MeMOPaHbl 0Jisi ONPECHEHUs 800bl, 3AUUMHbLE
NJIeHKU OJi A8MOMOOUNEN, NIacmvlpu, Xupypeuieckue nossasku. Hoegvle mexnono2uu oanvreuuezo
CO6epuLeHCmME06anUs NOJUMEPHBIX MAMePUaos.

Teopernyeckue 0CHOBBI XUMHHU

Crpoenue Bemecta. CoBpeMEHHAst MOZIENb CTPOEHUS aroma. [lyanusm anekrpona. Keanmosvie

yycaa. Pactipenenenue 3J€KTPOHOB MO YHEPTETUYECKUM YPOBHIM B COOTBETCTBUU C IPUHLIUIIOM
HauMEHbIIeH YHePruH, IpaBuyioM XyHaa U npuHunoM [aymu. OcoOeHHOCTH CTPOEHUS YHEPTETHUECKUX



ypoBHe# aToMOB d-351eMeHTOB. DIeKTpoHHAast KoHpurypamus aroma. Kinaccuduxarms XxuMudeckux
3JIEMEHTOB (S-, P-, d-35meMenThI). OCHOBHOE U BO30YKJICHHBIC COCTOSIHUSI aTOMOB. BalleHTHBIE 3JICKTPOHBI.
[Tepuonnueckas cucrema xumuueckux 31eMeHToB .M. MenaeneeBa. ®U3nuecKkuid CMbICI
[Tepuoanueckoro 3akona [.11. Menneneea. [IpuurHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB
U UX COEMHEHUH 10 NeproiaM U rpymnnaM. MupoBo33peHUecKoe U HayuHoe 3HadeHue [leproauueckoro
3akoHa J[.1. MenneneeBa. [lpoenosvl /.. Mernoeneesa. Omkpvimue HOBbIX XUMUYECKUX D/IEMEHMO8B.
DJEeKTpOHHAs IPUPOJIa XUMUYECKOH CBA3HU. DIIEKTPOOTpULIATEIbHOCTh. KoBalleHTHas CBSI3b, €€
Pa3HOBUAHOCTH U MEXaHU3MbI 00pa3oBaHusl (0OMEHHBIN U TOHOPHO-AKIENTOPHBIH). loHHas CBA3b.
Mertannnueckast cBsi3b. BompopoaHast cBsi3b. Meoxcmonekynsipuvie 83aumo0eicmausl.

Kpucrannuueckue u amopgHble BemecTBa. TUIbI KPUCTATNIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHAsI, MEeTaJTn4YecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTHUECKOMN
pemetku. [Tpuumabl MHOTOOOpa3us BemecTB. COBpeMEHHbIE TPECTABICHHUS O CTPOCHUHU TBEPBIX, KHUIKUX
Y Ta3000pa3HbIX BEIECTB. KuUOKUe KpUCmaiol.

XHUMHYECKHE peaklIMU. |'oMOreHHbIe U reTeporeHHble peakuu. CKOpOCTh peaKkiuy, €€ 3aBUCUMOCTb OT
pa3auyYHbIX (PaKTOPOB: MPUPO/IBI PEATUPYIOIINX BEIIECTB, KOHIIEHTPAI[UN PEarupyroIIUX BEIIECTB,
temneparypoi(npaBuiio Baut-I'odda), mnomaay peakiinoHHONW TOBEPXHOCTH, HATUYHS KaTalu3aTopa.
OHeprus akTUBALUU. AKmueuposarHvlil komniexc. KaranusaTopsl u katanus. Ponb kaTanuzatopos B
MPUPO/IE€ U IPOMBILIUIEHHOM ITPOU3BOJICTBE.

Ilonamue 06 sumanvnuu u sumponuu. Iuepeus I uboca. 3akon I'ecca u cnenctBus u3 Hero. TernoBsle

3¢ dexThl XUMUYeCKUX peakiuii. Tepmoxumudeckue ypaBHeHuss. OOpaTUMOCTh peakiuil. XuMuueckoe
paBHOBecue. CMeleHre XUMHUYECKOTr0 paBHOBECHS IO IEHCTBUEM Pa3IMUHbIX (DaKTOPOB: KOHIIEHTPALIUU
peareHToOB WM NPOAYKTOB PEAaKLMH, JaBJIECHU, TEMIIEpATypbl. Poiib cMelIeHNs paBHOBECHSI B
TEXHOJIOTUYECKUX IPOLECCaX.



JlucniepcHbie cucteMbl. Koutouousie cucmemul. VIcTHHHBIE pacTBOpHL. PacTBOpeHne Kak pU3nKo-
XuUMHYeckuii riporiecc. CriocoObl BRIPaXCHHSI KOHIIEHTPAIIUH PACTBOPOB: MACCOBAs JI0JIsl PACTBOPEHHOTO
BEIIECTBA, MOJIAPHAA U MOIANbHASA KOHYeHmpayuu. Tump pacmeopa u mumposanue.

Peakiuu B pacTBopax aiekTposinToB. KauecTBeHHBIE peaKIMK Ha HOHBI B pacTBOpe. KUCIIOTHO-OCHOBHBIC
B3aMMOJICHCTBHS B pacTBopax. AM(OTepHOCTh. MoHHoe npoussederue 8600bl. Booopoomwiil nokasamens
(pH) pacmeéopa. I'maponus coneil. 3HadeHne TUAPOIN3a B OMOJOTHUECKUX OOMEHHBIX IpoIieccax.
[TpumeHeHne THAPOTN3a B IPOMBIIIIICHHOCTH.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B IPUPOJIE, TPOU3BOJCTBEHHBIX MPOIIECCaX U
KHU3HEICATSIbHOCTU OPTraHU3MOB. OKUCIUMENbHO-80CCTNAHOBUMENbHBIN NOMEHYUAl cpeovl. [Juazpamma
I1lyp6s. TloBenenue BeniecTB B Cpeaax ¢ pa3HbIM 3HaueHHeM pH. MeTo bl SJIEeKTPOHHOTO U 31eKMPOHHO-
uonnozo b6ananca. ['anpBaHNYECKUN IeMEHT. XUMUYECKUE UCTOUHUKH TOKa. CmanoapmHubulii 6000pOOHbIL
anekmpoo. CmaHoapmuulil 21eKmpoOHbIl NOMeHyual cucmemvl. Pao cmanoapmmuuix 21eKmpooHbIx
nomenyuanos. Hanpaenenue okuciumenbHo-60CCmMaHo8UmMeNbHbIX peakyuil. INEKTPOIIU3 PacTBOPOB U
paciuiaBoB couieil. [IpakTrnieckoe MpuMeHEHNE AIEKTPOIN3a A1l MOJTYYEHHUS IIEIOYHBIX,
IeIOYHO3EMENTbHBIX METAJNIOB U almtoMUHUA. KOoppo3usi MeTamioB: BUIbI KOPPO3UHU, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UH.

OcHOBBI HEOPTAHUYECKOH XUMHUHU

Oomas xapakrepuctrka 31eMeHToB [A—IIA-rpynn. Okcuabl 1 NEPOKCHU Bl HATPUS U KaJIHSL.
Pacnio3HaBanue kaTHOHOB HAaTpHsl U Kanus. Conu HAaTpus, KaJIUs, KaJIbIUSA U MarHusi, UX 3Ha4YeHHUE B
NPUPOJIE U JKU3HH YeJIoBeKa. JKecmkocmb 800bl u cnocobul ee ycmpanenus. Komniexchuvle coeounenus
AnOMUHUSA. ANIOMOCUTUKATNb.

Mertamnsl IB-VIIB-rpynmn (Meap, iuHK, XpoM, Mapratenr). OcoOeHHOCTH cTpoeHHs aToMOB. Ob11e
¢busnveckne u XuMuieckne cBoicTpa. [lomydenne u npumeHerne. OKCHIBI M THIPOKCH/IBI STHX METAILIOB,



3aBHCHUMOCTh X CBOMCTB OT CTENIEHH OKUCIIeHUs neMenTa. Baxkueiimue cou. OKuciuTeabHble CBOMCTBA
coJield XpoMa M MapraHiia B BBICUICH CTETIEHU OKHUCICHUS. Komniekcuvie coeOuHeHus Xxpoma.

O6m1as xapakrepuctrka 31eMeHToB [VA-rpynmnel. CBOMCTBA, IOJIyYeHHE U PUMEHEHHE yriisa. CHHTE3-Ta3
KaK OCHOBAa COBPEMEHHOM MPOMBIIIIICHHOCTH. AKTUBHPOBAHHBIN YTrOJIb KaK aJcopOeHT. Hanocmpykmypeoi.
Mupoevle docmudicenus 6 061acmu co30aHUs HAHOMAMEPUANO8. DNeKMPOHHOe CMPOeHUe MONEKY bl
yeapnoeo 2aza. Ilonyuenue u npumerenue yeapnozo 2aza. buonornueckoe 1eicTBUE yrapHOTO
raza.KapOup! kanpius, amoMuHus U xene3a. KapOonatsl u rugpokapOoHatsl. Kpyeoeopom yenepooa é
Jrcusoll u Hedicugoll npupode. KauectBeHHas peakuus Ha kKapooHaT-uoH. Du3nueckne U XUMUYECKUE
cBoiicTBa kpeMHus. Cumanbl ¥ cunuiuabl. Oxcua kpemuus (IV). KpeMHueBbie KUCIOTHI U UX COJIH.
CunukaTHbple MUHEPAJIbl — OCHOBA 3€MHOM KOpBI.

O6mas xapaktepuctukasieMeHToB VA-rpynmnsl. Hutpunael. KauecTBeHHas peakius Ha MOH aMMOHHS.
A3oTHas KHCI0Ta KaK OKUCIUTENh. HUTpaThl, MX (hu3nueckne 1 XUMUYECKUE CBOWCTBA, IPUMCHEHUE.
CsoiicTBa, nonydenue u npumenenue pocdopa. @ochun. PochopHsie U NOAUPOCHOPHBIE KUCTOTHI.
buonoruueckas posnb GpocdaTos.

O6mas xapaktepuctukadieMeHToB VIA-rpynmnsl. OcoObie CBOMCTBAa KOHIICHTPUPOBAHHOM CepHON
kucioThl. KauecTBeHHBIE peakiuu Ha CynbGUI-, CyIb(OUT-, U Cyab(aT-uoHHI.

O6mras xapakrepuctukadneMeHToB VIIA-rpymnmel. OcobeHHocTH XuMuH GTopa. ['amoreHoBo10poIbl U UX
noJiyueHue. ['anoreHoBo1opoHbIe KUCIOThI U UX cou. KauecTBeHHbIE peaKIK Ha TaJOTeHUA-HOHBI.
Kucnopoaconepxamue coenrHenus xiaopa. [[puyMeHeHne raforeHoB U X BaKHEUIINX COEAMHEHUH.
brazopoonvie cazvi. I[lpumenenue b1a20pooubIx 2a308.

3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOAHBIX COEUHEHUHN, BBICIIUX OKCUOB U
THIPOKCHJIOB.

Nnentudukanys HeOpraHWIECKUX BEIIECTB U HOHOB.



Xumus 4 )KU3Hb

Hayunbie MeTonibl mo3Hanus B Xxumuu. Victounuku xumudeckoil unopmanuu. [lorck napopmaiuu no
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyIaM. XUMHUECKUI aHAIN3, CHHTE3, MOJICIIMPOBAHHE
XUMHUYECKUX MPOILIECCOB U ABJICHUHN KaK METOJbl HAYYHOTO MTO3HAHUS. Mamemamuyeckoe MoOeniuposarue
NPOCMPAHCMBEHHO20 CIMPOEHUSI MOLEKYl opeanuyeckux eeujecms. Cospemennvie GuzuKo-xumuyecKue
MemoObl YCMAHOBIeHUsL COCMABA U CMPYKMYPbl 8eUjecms.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BATAMHHBI, TOPMOHBI, MUHEpaIbHbIe BOABI. [Ipobiemsl,
CBSI3aHHBIE C IPUMEHEHHUEM JIEKapCTBEHHBIX MpenapaToB. BpeaHbie MpuBHIYKY U (DaKTOPBI, pa3pylIaroiie
3I0pOBbE (KypeHHUe, ynoTpeOieHue alnKkorois, Hapkomanus). ParmonansHoe nutanue. [IumieBbie 7100aBKH.
OCHOBBHI ITUILEBOI XUMUH.

Xumus B MmeauiHe. PazpaboTtka nekapcTB. XUMHUUECKHE CEHCOPBI.

X¥MH B IOBCEJHEBHOM ®KU3HU. MOIOLIME U YNCTALIME CpelcTBa. PenemienTsl, nHcektuuuasl. Cpencraa
JIMYHOM TUTHEHBbI U KocMeTuKHU. [IpaBuiia 6e30macHoil paboThl ¢ €AKUMH, TOPIOYMMH U TOKCUYHBIMU
BEIIECTBAMH, CPEACTBAMU OBITOBOM XMMUHU.

XUMUS U CeNbCKOe X0341icTBO. MUHepalibHbIe U oprannueckue ynoopenus. CpeacTsa 3aIlMThl pacTeHUI.
XuMmus B IpoMblIeHHOCTH. OOIIKe peICTaBIeHUs O IPOMBIIIUIEHHBIX CIOCO0aX MOTYYEHUsI XUMHUUECKUX
BElIECTB (Ha IpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI). [IpomblliieHHas OpraHuyecKas XUMHSL.
Ceipbe U1t OpraHndecKoi npoMblnuieHHocTH. [Ipobiema 0Tx010B 1 MOOOUYHBIX MpoayKToB. Hanbomnee
KPYITHOTOHHa)KHbIE ITPOU3BOJICTBA OPraHNYeCcKUX coenHeHui. UepHas u uBetHas Metamnyprus. CTexkno u
CHJIMKATHAsI IPOMBIIIJIEHHOCTb.

Xumus u sHepreTuka. [IpupoaHbie HCTOYHUKH yriieBoA0po1oB. [IpupoaHblil 1 monyTHbINH HeTAHOM Ta3bl,
WX COCTaB M Hcnoib3oBanue. CoctaB HePTH U ee nepepadboTka. HedrenpoaykTel. OKTaHOBOE YHCIIO
6eH3uHa. OxpaHa OKpy’Karollel cpebl pu HedTenepepadoTKe U TPAaHCIIOPTHPOBKE HEPTEPOTYKTOB.
AnpTepHaTUBHBIE ICTOYHUKH SHEPTUH.



Xumus B ctpoutenbetse. Llement. beron. [1on6op onTUManbHBIX CTPOUTEIBHBIX MAaTEPHAJIOB B
MPAKTUYECKOH JIeATEIILHOCTH YEIIOBEKa.

XHUMUS ¥ 9KOJIOTHs. XMMUYECKOE 3arps3HeHHe OKpY)KaloIIel cpesl 1 ero nocieacTsus. OxpaHa
ruzpocdepsl, TOYBHI, aTMochepsl, (propsl 1 PpayHBl OT XUMUYECKOTO 3arps3HEHUSI.

Tunbl pacyeTHbIX 32/1a4:

Haxoxnaenne MoJieKyIsipHO# (OpMyYITbl OPraHUYECcKOro BEIIECTBA 10 €T0 MIIOTHOCTH U MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXO/SIIIIUX B €70 COCTAB, UJIU IO MPOAYKTaM CTOPAHHUSI.

Pacyetsl MaccoBoit 101U (MacChl) XUMHUECKOTO COSTUHEHHS B CMECH.

Pacuetsr macchl (06beMa, KOIMYECTBA BEUIECTBA) TPOYKTOB PEAKIIUH, €CIH OAHO U3 BEIIECTB JaHO B
M30bITKE (MMEeT IPUMECH ).

PacueTsl MaccoBoO# MM 00BEMHOM 10T BBIXO/1a IPOYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.
Pacuets! TermnoBoro ¢ dekra peakuu.

PacyeTbl 00beMHBIX OTHOIICHUI Ta30B MPH XUMHUECKUX PEaAKIUIX.

Pacuetsr Mmacchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH OJTHO M3 BEIIECTB JaHO B BHUJIE
pacTBOpa € ONMPENEIEHHOW MacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

IIpakTnyeckune padborbl:

«Kauecmeennwlili ananuz opeanuieckux coeOuHeHull. onpeoenerue yenepood u 6000pood 8 OPeaHU4eCKoM
coeoduneHuu (napagum), oonapyxcenue eanoceHos (npooa bervwumetina)».

«llonyuenue u ceoticmea memana, smuieHa (Imena); ayemuieHay.

«Pacmeopumocmuv cnupmog 6 6o0e; oxucienue smunoso2o cnupma okcuoom meou (1), ouxpomamom
kanus. Ilonyuenue enuyepama meouy.



«Peaxyus «cepebpsanoeo zepkanay,; okucienue popmanvoecuoa cuopoxcuoom meou (11); oxucnenue
benzanvoe2uda KUciopooom 6030yxa, NoiyyeHue ayemona u3 ayemama Hampusy.

«Pacmeopumocmsv KapOOHOBLIX KUCTIOM 6 800€, XUMUYeCKUe CGOUCMBA KapOOHOBLIX KUCTION, NOJyYeHUe
CILOJACHO20 IPupay.

«/leticmeue amMmuauHo2o pacmeopa okcuoa cepeopa Ha K03y U caxaposy, oelcmeue 2uOpPoOKCuoa meou
(1) na anoKko03y; Oeticmeue 1i00a HA KPAXMALY.

«Obpa3zosanue coneti aHUIUHA, OPOMUPOBAHUE AHUTUHA, AMPOMeEpPHble CBOUCMBA AMUHOKUCIIOM, NOJIYYeHUe
MEOHOUL CONU 2IUYUHA, OeHamypayusi 6eKa, 0caxicoeHue 6eKa CoaaMu MANCeLblX Memaios, YeemHule
peaxyuu 6enKosy.

«Hoenmughurxayus opeanuyueckux coeOuHeHuLy.

«/eticmsue pepmenmos na paziuyHvle sewecmsa: Oelicmsue amuiassl CIlOHblL HA Kpaxmai, oelicmeue
O0e2udpocenasvl Ha MeMUIEeHO8bLU CUHUL (CMUPATbHASL CUHBKA), Oelicmeue Kamaiazvl Ha NepoKCcUuo
8000p00a».

«AHanu3z 1exapcmeeHubIX NPenapamos — NPOU3BO0OHbIX CATUYUIOBOU KUCIOMbL, NPOU3BOOHBIX N-
AMUHOGEHONay.

«Pewenue sxcnepumenmanbHuix 3a0ay no OP2AHULECKOU XUMULLY.

«Ckropocmb xumuueckux peaxyuil. Xumuueckoe pasHosecuey.

Pewenue sxcnepumenmanvuwix 3a0ay no meme: «l uoponus».

«llonyuenue 2a306 u uzyueHue ux ce0UCmMs).

«Pewenue sxcnepumeHmanbuvix 3a0a4 N0 HeOP2aAHUYECKOU XUMUUY.

Cpasnenue c801icmME HeOPeAHUYECKUX U OP2AHUYECKUX COeOUHEHUII.

«[enemuueckas cesa3b MeHcoy KIACCAMU HEOPLAHUYECKUX U OP2AHUYECKUX BEUJeCNE).



COIEPXAHUE, PEAJIM3YEMOE C ITOMOIIbIO JINMHNY YYEBHUKOB 10—
11 KJIACCBI. VI'JIYBJIEHHbBIN YPOBEHbB

10 KJIACC

(5 g B Henemo, Bcero 170 u,u3 HUX 7 94— pe3epBHOE BPEMs)

Tema 1. [loBTOpenue u yriyojenune 3Hanui (18/21 q)

ATOMHO-MOJIEKYJISIpHOE yueHue. BelecTBa MOJIEKYIIIPHOTO U HEMOJIEKYIISIPHOTO CTpoeHus. KauecTBeHHBbIH
Y KOJIMYECTBEHHBIN COCTaB BeulecTBa. MossipHast 1 OTHOCUTENbHASL MOJIEKYJIISIPHAS

Macchl BeiecTBa. MosbpHas 10JI1 1 MaccoBas 0JIs1 2JIEMEHTA B BELIECTBE.

Crpoenue aroma. ATromHast opOuTains. [IpaBuia 3anoaHeHns 3JeKTPOHaMHU aTOMHBIX opOuTasneil. BaneHTHble
a71eKTpoHbL. Ileproanuecknii 3akoH. POpMyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX

MIPEACTABJICHUH O CTPOECHNUH aTOMa. MI3MEHEeHHEe CBOMCTB 2JIEMEHTOB U UX COEAMHEHUH B IEPHOAX U IPYIIIaXx.
XuMHueckasi CBA3b. DJEKTPOOTPUILIATETLHOCTh. Bunbl xumudexkoit cBs3u. Monnas cBsize. KoBanmenTHas
HenoJsipHas U noJisipHas cBsi3b. OOMEHHBIN U JOHOPHO-AKIEITOPHBIN MEXaHU3M 00pa30BaHUs KOBAJIEHTHON
NoJIIpHOM CcBsA3H. ['eomeTpust Monekyinbl. Meramnueckas cBsizb. BomopoaHas cBs3b. ArperaTHble COCTOSHUS
BELIECTBA. THUIIBI KPUCTAIUIMYECKHUX PELIETOK: aTOMHAsl, MOJIEKYJISIpHAst, AOHHAs], METAJIINYECKA.

Pacuersl o ¢popmynam u ypaBHeHUsIM peakuuil. ['a3oBble 3akoHbl. YpaBHeHue Knaltnepona—Menaeneesa.
3akoH ABorajJipo. 3akoH 00BbeMHBIX OTHOIIEHUNH. OTHOCHUTENIbHAS MIIOTHOCTh Ta30B.

Knaccudpukanus XMMHUYECKHUX pEaKIMi MO pa3InyHbIM MpU3HAKaM cpaBHeHHs. l3MeHeHue creneHu
OKHUCJIEHUSl JJIEMEHTOB B COEAMHEHMSX. OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKuUCIeHue u
BoccTaHoBJIeHHe. OKUCINUTENN U BOCCTAHOBUTENU. MeTo 1 35ieKTpoHHOro OanaHca. [lepMmaHranar kanus Kak
OKHUCIUTENb. BaxkHenMe Kaccsl HEOPraHUYECKHUX BelecTB. I'eneTnueckas

CBSI3b MEX/1Y KJIacCaMU HEOpraHW4eckux coenuHeHui. PeakiunnonHoro oomena. ['maponus. pH cpenpl.



PactBopbl. CriocoObl BBIpaXKEHHS KOJIMYECTBEHHOI'O COCTaBa pPacTBOpa: MaccoBas [0Jig (IPOLIEHTHAs
KOHIIGHTpalus), MoJsipHaskoHueHTpanus. Komnouaneie pactBopbl. Oddexr Tunnans. Koarymsmms.
Cunepesuc.

Kommnekcupie coeauneHus. CocTaB  KOMIJIGKCHOTO HOHA:  KOMIUIEKCOOOpa3oBaTeNb,  JIUTAHBI.
Koopaunanuonnoe umncio. HomeHkaaTypa KOMIIEKCHBIX COSTUHEHHIA.

Jemoncrpanuu. 1. OGpa3ibl BEMIeCTB MOJIEKYIISIPHOTO H HEMOJIEKYIISIPHOTO cTpoeHus. 2. Bosronka nona. 3.
Omnpenenenre KUCIOTHOCTH CPeJIbl MPU MOMOIIM UHANKATOPOB. 4. Dddekt Tunaans.

5. Obpa3oBaHne KOMIUIEKCHBIX COCTUHEHNUN TTEPEXOTHBIX METAIIIOB.

JlaGopaTopHuble onbIThI. 1. Peakiuu nonHoro oomena. 2. CBoicTBa KOJUIOUIHBIX pacTBOpoB. 3. ['uaponau3
coseid. 4. [TonyyeHnue u CBONCTBAa KOMIUIEKCHBIX COCIMHEHUM.

IIpakTnueckas padora Ne 1. BrimonHeHue HKCIEPUMEHTAIbHBIX 3aqady Mo TeMme «PeakunoHHas
CIIOCOOHOCTH BEIIECTB B PACTBOPAX)».

KonTtpoabnas padora Nel no teme «OCHOBBI XUMUN.

Tema 2. OcHOBHbIE MOHATHS OpraHuyeckoi xumuu (13/16 1)

ITpenmer opranuueckoi XxumMuH. OCOOEHHOCTH OpPraHMYECKUX BEIIECTB. 3HAUE€HHE OPraHMYECKOM XUMUH.
[IpyunHbl MHOrOOOpa3us OpraHMYEeCKHX BEUIECTB. YIUVIEPOJIHBIM CKENEeT, €ro TUIbI:UKINYECKHE,
anmiimyeckue. KapOomukindeckue M TeTEpOLMKINYECKHE CKeJeTbl. Buabl cBsizell B MoJjekysiax
OpraHWYECKHUX BEUIECTB:OJAWHAPHBIC, JBOWHBIC, TPOHHBIE. MI3MEHEHHE SHEPruM CBS3€d MEXIy aToMaMu
yriepoja IIpu YBEJIMYEHUN KPAaTHOCTH CBsA3U. HachIlEeHHbIE U HEHACBILCHHBIE COCUHEHUS.

DNEeKTPOHHOE CTPOCHHE M XMUMHUYECKHE CBsI3U aToMa yriepoaa.lunOpuausanus opburaneil, ee TUINBI i
OpraHUYecKUuX coeAuHeHui: sp3, sp2, sp. OOpa3oBaHue cUrMa- M MHU-CBA3EH B MOJIEKYJIaX OPraHUYECKUX
COEMHEHUH.



OCHOBHBIE TIOJIOKEHHUSI CTPYKTYpPHOM TEOPHHM OpPraHUYECKMX COCIMHEHUH. XHMHYECKOE CTPOCHHUE.
CrpykrypHas ¢popmyna. CTpyKTypHast U IPOCTPAHCTBEHHAs: 30MepHst. M3oMepus yriiepoHoro

ckenera. IM3omepus mnonoxeHus. MexkiaccoBas HM30MepHs. BuIpl NPOCTPaHCTBEHHOM HM30MEPHH.
OnTrueckas nzoMepusi. ONTUYECKUE AHTUIIOABI. XUPAIbHOCTh. XUPAIbHBIE U aXUPaTIbHbIE MOJIEKYJIbI.
[eomerpuueckas nzomepus (yuc-, mpanc-uzomepusi). ['omonorus.I'omonoru. ['omonornyeckass pa3HOCTb.
['omouiornueckue psasbl.

OnexrpoHHble 3¢ dekTrl. CriocoObl 3anucei peakiuii B opranndeckoit xumuu. Cxema u ypaBHEHHE. Y CIIOBUS
MPOBEJICHUS PEAKIIUH.

Knaccugukanus peakiuii opraHu4ecKux BELIECTB M0 CTPYKTYPHOMY

MIPU3HAKY: 3aMEIlleHue, MPUcoeInHEeHue, oTierienne. Mexanusmbl peakuuid. CriocoObl paspbiBa CBsI3U
yriepoa-yriaepos. CBoOoIHbIE pauKallbl, HyKJI€O(UIbl U 3IEKTPO(UIIBL.

Knaccugukanus opraHnuecKuX BemecTB U peakiuii. OCHOBHBIE

KJIacChl OpraHn4eckux coenuHeHuit. Kiaccuduxanus opranuye-

CKUX COEIMHEHMH MO (PYHKIMOHAIBHBIM TpynmaMm. DJIEKTPOHHOE CTPOEHHE OPraHMYECKUX BEIECTB.
B3anMHoe BiMsiHME aTOMOB U TpyIN aTOMOB. IHAYKTUBHBINA U Me30MepHBIN a3pdexTsl. [Ipencras-

JeHue o pe3oHaHce. HoMeHkiaTypa oOpraHuyeckux BellecTB. MexyHaponiHas (cUcTeMaThyecKas)
HOMEHKJIATypa OpPraHMUYECKUX BEIIECTB, €€ NPUHIUILL. PanmonansHas HoMeHKIaTypa. OKucieHue

Y BOCCTAHOBJICHHUE B OPraHNYECKON XUMHUH.

demoncTpauuu. 1. Moxenu opraHU4eCKUX MOJIEKYIL.

Tema 3. YraeBomopoasi (25/36 4)
A 1 x a H bl. CtpoeHue monekynsl MeraHa. [lonstue o koHdopmarusax. OOmas XxapakTepUCTUKA

KJacca, (hpu3nyeckrue M XMMHUYECKHE CBOMCTBA (TOpeHHE, KaTaIUTUYeCKOe OKHCIEHHE, raJloreHH-pOBaHMUE,
HUTPOBaHUE, KPEKHUHI, MUPOJN3). MexaHu3M peakluu XJIOPUPOBaHUS MeTaHa. AJIKaHbl B MPUPO/IE.



CuHTEeTHYECKHE CITIOCOOBI TOJMYYCHHs ajlKaHOB. METOJbl IMOJIydeHHs] AJKAaHOB W3 aJKWJITAJIOTCHUIOB
(peakuust Bropia), nexkapOOKCHIIMPOBAHUEM COJIeH KapOOHOBBIX KHCIOT U 3JIEKTPOIU30M PAaCTBOPOB COJIEH
KapOOHOBBIX KUCIIOT. [[puMeHeHne ajaKaHOB.

[l x1o0axkaH sl. O0mas xapakTepucTuka Kiacca, (U3ndeckue cBoicTBa. Buabl n3oMmepuu.
HanpsokeHHBIC 1 HEHANIPSDKEHHBIC IIUKIJIBI. XUMUYECKHE CBOMCTBA IIMKIIONPOIiaHa (TOpeHue, TuIpUpOBaHuE,
NPUCOCTUHEHNE TaJIOTEHOB, TaJOr€HOBOJOPOJOB, BOABI) M IMKIJIOTEeKCaHa (TFOpeHHe, XJIOPHPOBAHUE,
HuTpoBaHue). [lonydyeHne MUKII0ATKaHOB U3 AJIKAHOB M JTUTJIOT€HAIKAHOB.

A 11 x e H bI. O0mas xapaktepuctuka kinacca. CTpoeHHe MOJIEKYJbI ATHIeHa. DPU3nueckre CBONCTBA

askeHoB. ['eomeTprueckas H30MepUs AIKCHOB. XUMUYECKUE CBOMCTBA aJIKeHOB. Peakiuu npu-
COCANHCHUA 110 KpaTHOfI CBAA3HU — T'HAPHUPOBAHUC, TAJIOTCHUPOBAHUC, THAPOTaJIOTCHUPOBAHUEC, TUAPATAlVs.
[TpaBuno MapkoBHUKOBa M €ro OOBSICHEHHWE C TOYKH 3pPEHHs 3JCKTPOHHOW Teopuu. B3ammopencTBue
QJIKCHOB ¢ OpOMOM M XJIOPOM B Ta30BOH (haze mim HacBery. OKHCIIEHHE AJIKCHOB (TOPCHHE, OKUCIICHHE
KHCIIOPOJIOM B TMPUCYTCTBUU XJIOpHAA TMaulagusi, MOJa JEeHCTBUEM cepeldpa, OKHCIEHHE TOpSYUM
MOJIKACIICHHBIM PAacTBOPOM TE€pMaHTaHaTa Kaius,0okucienue no Baruepy). [lomumepusamus. Ilomyuenue
QJIKEHOB U3 aJIKaHOB, AJIKUITAJIOTEHUIOB U JUTANIOT€HAIKaHOB. [I[puMeHeHe STUIeHa U MPOIUJIeHA.

A 1k anueH bl Knaccudukanus tueHoBbIX yrieBoaopooB.ComnpsikeHHbIe JUeHbl. Du3nueckue u
XMMHUYECKHE CBOMCTBa NMBHHMIA W u3omnpeHa. 1,2- u 1,4-mpucoeaunenue. [lomumepuzamnus. Kaydaykw.
Bynkanu3zanus kayuykoB. Pe3una u 36ouut. CunTe3 OyTaaneHa u3 OyraHa v 3TaHoJa.

A 1 x u H bI. O0m1ast xapaktepuctuka. CTpOeHHE MOJNEKYIbI alleTuieHa. OU3NYecKrue U XUMHIECKHE

CBOMCTBA aJIKMHOB. Peakiuu nprcoeIMHEHNSI TalIOT€HOB, TAJIOTEHOBOOPOIOB, BOJIbI. [ mapupoBa-
Hue. Tpumepusanus u auMepu3anus areruieHa. KUcIOTHbIE CBONCTBa alKMHOB C KOHIIEBOM TPOMHOMN
CBSI3BIO. AHGTI/IJ’II/IJII)I. OKucIIEHE AJIKHHOB pPacTBOpOM II€pMaHIraHaTa Kajlusd. HpI/IMeHeHI/Ie AllCTHUJICHA.
KapOunnbiit Meron monydeHus anerwieHa. [luponus MeraHa.CUHTE3 alKUHOB —AalKWIUPOBAHUEM
aIeTHITU/IOB.



A p ¢ H bl llonarue o6 apomatuuyHoctH. [IpaBmio Xrokkens.beH301 — cTpoeHHE MOJIEKYJIbI,

¢usnueckue cpoiictBa. ['omonornyeckuii psg O6enzona. M3omepust au3aMenieHHBIX OCH30J0B HAa MpUMEpe
KeuonioB. Peakuuu 3amenieHuss B OEH30JbHOM sifipe (rajlor€HUPOBAHUE, HUTPOBAHUE, AJTKUIMPOBAHHUE).
Peakuuu npucoequHeHns K 0€H301y (THAPUPOBAHKE, XJTIOPUPOBAHUE HA CBETY).
OcoOeHHocT XUMHHM ankuiOeH30m0B. [lpaBuna opueHTanuu 3amMecTUTENC B peakusaX 3aMelleHUs.
bpomupoBanue u HuTpoBaHue Tosyoda. OKHUCIEHME QJIKWIOEH30JI0B pacTBOPOM II€pMaHraHara
kanus.l'ajoreHupoBaHue anKuiIOEH30JI0B B OOKOBYIO 1emb. Peakius Biopiia—®uTTrra kak MeTo1 CUHTE3a
ankwi0eH30510B. CTUPOI KaK IpUMEpP HENPEAEIbHOI0 apOMaTUYECKOT0 COEAMHEHHUS.

[[pUpOIHBIEUCTOYHUKUYTIEBOJOPOIOB.
[TpupoaHbIil ¥ TOMYTHBINA HEQTSIHBIE Ta3bl, UX COCTaB, HCIOJb30BaHUe. HedTh Kak cMech yrieBogOpOIOB.
[lepBuunas u BTopuyHas nepepadotka Hedptu. Pudopmunr. Kamennsiit yroms.

eHeTHUYecKasACBA3bMEXKAYPAa3JIUUYHBIMUKIACCAaMUYITJIEBOJOPOTOB.
KauecTBeHHBIE peakiiiy Ha HETIPeAebHbIE YTIEBOAOPOIbI.

[anoreHonpouU3BOJHBEYTrJIEeBOJODPO o0 B. Peakuuu 3aMenieHus rajloreHa Ha

TMIPOKCWII, HUTPOIPYIIy, LuaHorpymnmy. JlelicTBue Ha TaJlOr€HIIPOU3BOJIHBIE BOAHOIO M CIIMPTOBOIO
pactBopa meioun. CpaBHEHHE PEAKIMOHHOW CIIOCOOHOCTH aJIKWJI-,BUHUI-, (PEHII- U OCH3UITATIOTCHUIOB.
Vcnonb30BaHue rajJoreHNpOU3BOJHBIX B OBITY, TEXHUKE M B cuHTe3e. [loHATHE 0 MarHuil opraHu4eckux
coequHeHusX. [lonydyeHne alkaHOB BOCCTAHOBJIEHUEM HMOAAIKAHOB HOAOBOAOPOAOM. Macnutiopeanuyeckue
COeOUHeHUs.
JdemoncTpauuu. 1. bpomupoBaHne rexcana Ha cBery. 2. ['opeHMe MeTaHa, JTWJEHA, aleTWIEHA. 3.
OTHoleHue MeTaHa, STHJICHA, alleTUJIeHa U OeH30J1a K pacTBOpaM IepMaHraHara Kajius 1 OpomHoil Boje. 4.
OxucrneHue Tolyojla pacTBOpOM IepmaHraHata kanus. 5. [lomydeHue sTuieHa peakuued AeruipaTaniuu
3TaHONa, alleTWIeHa THAPOJIM30M Kapbuga kampuusa. 6. IlomyueHue crupoia jaenoJuMepu3auen
MOJINCTUPOJIA U UCIIBITAHUE €T0 OTHOLIEHUS K PacTBOPY IMepMaHIraHaTa Kajusl.



JlabopaTopHble onbIThl. COCTaBICHUE MOJICTICH MOJICKYJT alKaHOB.B3anMoeiicTBre alKkaHoOB ¢ OpOMOM.
CocraBiieHne MoJiee MOJIEKYJl HETIPEAEIbHBIX COCTUHEHUM.

IIpakTuyeckasi padora Ne 2. CocTaBlieHHE MOJIEICH MOJIEKYJ YIIIEBOAOPOIOB.

IIpakTnyeckas padora Ne 3. [lomyueHne 3TUICHA U ONBITHI C HUM.

KoutpoabHas padora Ne 2 o Teme «YTJIE€BOIOPOIBI.

Tema 4. Kuciiopoacoaep:kauiue opranndeckue coexunenus (19/25 q)

C nu p T 1. HoMeHKnaTypa u n3oMepust cniupToB. TOKCHYECKOE NEHCTBUE HA OPTaHU3M METAHOJIa U
sTraHosIa. PU3NYECKUE CBOMCTBA IPEACIBHBIX OJHOATOMHBIX CIUPTOB. XMUMHYECKHE CBOMCTBA CIIMPTOB
(KMCIIOTHBIE CBOMCTBA, PEeaKLMU 3aMEIIEHUS T'MIPOKCHIIBHOW TpYNIBbl HA TajOreH, MEXMOJIEKYJIIpHas U
BHYTPUMOJIEKYJIIpHAsl JETUApPATALUs, OKUCICHUE, PEAKIIMU YIIIEBOJIOPOJIHOIO PAIUKAIA).

Anxoronartel. 'maponus, ankuiupoBaHue (CUHTE3 MPOCThIX 3¢upoB no Bunbsmcony). [IpomblineHHbIH
CHUHTE3 MeTaHoJia. MHOroaroMHble CIUPTHI. DTUJICHTIUKONb U [NIMLEPHH, UX (U3NYECKHE U XUMHUYECKHE
cBoiicTBa. CHHTE3 JUOKCaHa U3 dTUICHIVIMKOJA. TOKCHYHOCTh ATHiIEeHTIMKos. KauecTBeHHas peakuus Ha
MHOTI'OaTOMHBIE CIIUPTBHI.

ITpoctbie 3¢upbl Kak U30Mepbl NpPEAETbHBIX OJHOATOMHBIX CcHHUPTOB. CpaBHeHHE HX (GHU3UYECKUX U
XUMHUYECKHUX CBOMCTB €O criUpTaMu. Peakiys paciienienus NpocThiX 3pUpOB HOI0BOIOPOIOM.

@ e H o 1 bI. HoMeHknatypa u uzomepus. BzanMHoe BiusiHuE Ipymnin aTOMOB Ha mpuMepe ¢eHomna.
dusnuecKkue 1 XUMHUYECKUE CBOICTBA (eHoa U Kpe3osioB. KucaoTHbie cBOMCTBA (heHOJIOB B
CpaBHEHUHU cO cnupTamu. Peakiuu 3aMenieHus B OEH30JbHOM KOJb-1I€ (TaJOoreHUpOBaHUE, HUTPOBAHUE).
Oxucnenue ¢enono. KauectBeHHble peakiuu Ha Gpenoit. [Ipumenenue genona.

KapOoHuUIBbHBIECOEIHUHEHH . DIEKTPOHHOE CTPOECHUE KapOOHUILHOM TPYIIIbI. AJIbJIETHIbI
u KetoHbl. dusnyeckune cBOMCTBa GopMaibaerua, aleranbaeruaa, aueTona. [louamue o Kkemo-eHONbHOlU
maymomepuu KapOOHUIbHbIX coedureHuti. Peakuuu NpucoeIuHEHNUs BOJbl, CIUPTOB, LIUAHOBOAOPOJA U



ruspocyinbdura Hatpus. CpaBHEHUE PEAKIIMOHHOM CIIOCOOHOCTH albAETHIOB U KETOHOB B PEAKLUAX
npucoequHeHus. Peaknuu 3aMelieHusi aToMOB BOJOpOJa MNpH anb(a-yriepoJgHOM aTOME Ha TaJoreH.
[Tomumepuzanus popmanbiernga u aueranpiaeruga. Cunmes cnupmos ezaumooencmeuem KapOOHUNIbHbIX
coedunenuti ¢ peakmusom I punvspa. Okuc-

JeHue KapOOHWIbHBIX coefnHeHHd. CpaBHEHUE OKHUCIEHMs albJeruJoB U KEeTOHOB. BoccraHoBieHue
KapOOHMJIBHBIX COEIMHEHHH B chupThl. KauecTBeHHBIE peakiuy Ha AIbICTUAHYIO Tpymmy. Peaxyuu
anb00NbHO-KpomoHo8ou koHoencayuu. OcodbenHoct dopmanpaeruna. Peakius dopmanpaeruna ¢ GeHoIOM.

KapOGoHOBBI €KUCIOTBL DIESKTPOHHOE CTPOECHUE KapOOKCUIBbHON Ipymnibl. ['oMooruueckuii
Psi IpEeeNbHBIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUECKHE CBOMCTBA KAPOOHOBBIX KUC-
JOT Ha IIPUMEPE MYPAaBbUHOM, YKCYCHOHM, IIPOIIMOHOBOM, IaJIbMUTHHOBOM W CTEAPUHOBOM KHCIIOT.
XuMHU4ecKue CBOWCTBAa KapOOHOBBIX KHCIOT. KucinoTHbIE CBOWCTBA (M3MEHEHHE OKPACKM HHIUKATOPOB,
peakuuu C aKTHUBHBIMU METAJUIAMHU, OCHOBHBIMM OKCHJAMH, OCHOBAaHUSMH, cOJsIMH). M3MeHeHue cuibl
KapOOHOBBIX KHCJIOT HpPU BBEICHHM JIOHOPHBIX W aKLUENTOPHBIX 3aMmecTuTenei. Biaumopelctue
KapOOHOBBIX KUCJIOT CO cnupTaMu (peakuust arepuduxanun). ['amno-
TeHUPOBAHUE KapOOHOBBIX KHUCJIOT B OOKOBYIO Iienb. OCOOCHHOCTH MYypaBbMHOW KHUCIOTHIL. BakHeliue
MIpeICTaBUTENHN Klacca KapOOHOBBIX KUCIIOT U UX NpuMeHeHue. [lomyuenre MypaBbUHON U YKCYCHOM KHCIIOT
B IpOMBINUIEHHOCTH. Beicmme kapOoHoBble kucioTellllaBeneBas Kkuciora Kak IpeaCTaBUTENb
TUKapOOHOBBIX KUCIIOT.
[IpencraBnenne o HENpeIENbHBIX M apoMaTH4YecKHX KuciaoTaX. OCOOEHHOCTH MX CTPOEHHS U CBOWCTB.
3HaueHue KapOOHOBBIX KHCIIOT.

OYHKIHMOHAIBbHBENPOHU3BOIHBEKAPOOHOBBXKHUCIOT.
[TonydyeHne XJIOpaHTUIPHUIIOB M AHTHAPUAOB KHCIOT, UX ruaponus. IlomyueHue cinoxHbIX 3QUPOB C
HCIOJIb30BAHUEM XJIOPAHTUAPUAOB M AHTHUAPUAOB KHUCIOT. CroxkHbIe 3(UpPHI KaK H30MEephIKapOOHOBBIX
kucnoT. CpaBHEHUE PU3NUYECKUX CBOMCTB M PEAKIIMOHHOMN CIIOCOOHOCTH CIOXKHBIX 3PHUPOB U U30MEPHBIX UM
KapOOHOBBIX KHCIOT. ['uiponu3 cioxHbIX 3¢upoB. CHHTE3 CIOXKHBIX 3(UpoB GeHosnoB. CrokHbIe d3(DUPHI



Heopranuueckux kuciaor. Hwurtpormuuepun. Ammuuel. Coinn KapOOHOBBIX KHUCIOT, HMX TEPMHUYECKOE
pa3oKeHUe B IPUCYTCTBUHM 1ienoun. CUHTE3 KapOOHUIIBHBIX COEIMHEHUHN Pa3I0KEHUEM KaJIbLIUEBbIX COJIEH
KapOOHOBBIX KHCJIOT.

Jemoncrpauuu. 1. B3aumoneiictBue HaTpus ¢ 3TaHoiI0M. 2. OKHUCICHUE 3TaHoJIa OKCHIoM Menu. 3. ['openue
sTaHoina. 4. Bzaumoneictsue mpem-0yTUIOBOTO CIIUPTa C CONTHOM KUCI0TOM. 5. Mogodopmuast peakuus. 6.
KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CITUPTHI.

7. KauecTBeHHbIe peakiiuy Ha GeHoubl. 8. OnpeaeneHne aabAeruioB Ipy MOMOILIM KaYeCTBEHHBIX PEaKIUil.
9. Okucnenne anpaeruaoB nepmanranarom kaius. 10. [Tomyuenne cioxxHbIxX 3upoB.

JlabopaTopuble onbIThl. 5. CBoiicTBa 3THIOBOrO criuprta. 6. CBoiicTBa rimuepuHa. 7. CBoiicTBa ¢eHona.
KauectBennsie peaknuu Ha (Gernonsl. 8. CpoiicTBa dopmanmna. 9. CroiictBa ykcycHor kuciothl.10. Comu
KapOOHOBBIX KHCJIOT.

IIpakTnueckas padora Ne 4. [lonyuenue OpomaTaHa.

IIpakTnueckas padora Ne 5. [lonyuenue anerona.

IMpakTuyeckas padora Ne 6. [TonydeHre yKCYCHON KHACITOTHI.

IIpakTnuyeckas padora Ne 7. [Tonmyyenue sTunanerara.

IpakTnyeckas padora Ne 8. PemeHne sKCiepiMEeHTAIBHBIX 32144

o reMe «Kucnopoacoaepxaliye OpraHuueCKue BEIECTBAY.

KonTtpoabnas pabora Ne3 no teme «Kucnopoaconepkaiiye OpraHn4eckie BeecTBay.

Tema 5. A30T- u cepoconep:kamue coenuHerusi (6/11 q)

Humpocoeounenus. Onexkmponnoe cmpoenue numpoepynnuol. Ilonyuenue HumpocoeouHeHuil.
Bspvisuamuie sewgecmsa.

A M 1 H bl. U30Mepus amuHOB. [lepBudHbIe, BTOpUUYHBIE U TPETUUHbIE AMUHBIL. DU3NUYECKHE CBOWCTBA
MPOCTEUIIINX AMUHOB. AMUHBI KaK OpraHuyeckue OCHOBaHMS. CoOJIM alKWJIAMMOHMS. AJIKUIUPOBAHUE U



alUIMPOBaHKME aMHMHOB. Peakuuym aMHMHOB C a30THCTOM KHUCJIOTOW. ApPOMATHYECKHME aMUHBI. AHWINH.
B3aumHoe BiMsiHME TPy aTOMOB B MOJIEKYJIE aHUIMHA. XUMUYECKHE CBONCTBA aHUJIMHA

(OCHOBHBIC ~CBOWCTBA, pEAKIUMH 3aMEIICHUS] B aAPOMATHYECKOE SIPO,0KHCICHUE,  Ayulupo8aHue).
Juasocoeounenus. IlonydeHrne aMuHOB U3 CIIMPTOB U HUTpOocoeauHeHui. [Ipumenenre aHunmHa.
Cepooprannueckue coenuHeHus. IlpeacraBieHne o cepoopraHu4ecKkux coequHeHHusAx. OCOOeHHOCTH X
CTPOCHHUS U CBOMCTB.3HAYEHUE CEPOOPTaHUYECKUX COCAMHEHUH.

I'eTeponukiasl. @ypaH U IUPPOI KaK IPEACTABUTENN ATUWICHHBIX FETEPOLMKIIOB. DJIIEKTPOHHOE
CTpOEHHE MOJIEKYJIbl Tupposia. KuciaotHele cBoiicTBa nupposia. [IupuanH Kkak npeacTaBUTENb HECTUUIEHHbBIX
reTEPOLMKIIOB. DJIEKTPOHHOE CTPOCHHME MOJIEKYJbl NMUpuANHA. OCHOBHBIE CBOMCTBA NUPHUIMHA, PEAKIIMH
3aMelIeHusl ¢ apoMaTtuyeckuM siapom. llpeacrasienue o0 umuaasose, NUPUAMHE,ITyPUHE, IYPUHOBBIX U
IIUPUMUINHOBBIX OCHOBaHMSIX.

JemoncTpanuu. 1. OcHOBHBIE CBOICTBA aMMHOB. 2. KauecTBeHHbIE peaklIMM Ha aHWINH. 3. AHWINHOBBIE
kpacurtenu. 4. OOpasibl reTepoLUKINUYECKUX COSTMHEHUH.

JlabopaTopHblie onbIThl. KaueCcTBEHHBIE pEAKIIMY HA aHUJIMH.

IIpakTtuyeckas padora Ne9. PemeHwe OSKCIEpUMEHTANBHBIX 337ad MO TeMe «A30TCOAEpKalle
OpraHUYECKHE BEIIECTBAY.

Tema 6. Buosiornyecku akTuBHbIe Bemecrsa (14/19 )

XK u p bl Kak cioxHbIE 3(UPHI TIHIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT. OMBUICHHE KHPOB.
I'unporenuszanus >xupoB. Mblja Kak COJIH BBICIIMX KAPOOHOBBIX KUCIIOT.

Y rueBoab. MoHo- n aucaxapuiel. @yHKIMKM yrieBoaoB.buonornueckas poip yrieBOJOB.
I'moko3a — ¢usnyeckue CBOICTBa, JHMHEWHas M LuKiIudeckas (opmbl. Peakiuu rioko3bl (OKUCIEHHE
a30THOM KHUCIIOTOM, BOCCTAHOBJIEHHE B LIECTUATOMHBIA CIUPT), Ka4eCTBEHHbIC PEAaKIMM Ha TIIOKO3Y.
bpoxenune riaroko3el. Dpykro3a Kak M30Mep II0K03bl. Pubo3a u nezoxcupuodosa. [lonsamue o enukosuoax.



Jducaxapuabl Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOUINX AUCAXapUI0B. Manvmosa
u 1axmo3sa, yeanoouosa. I'maponus nucaxapuaos. [lomyuenue caxapa U3 caxapHO# CBEKIIBI.

ITonwncaxapunas. Kpaxman, rioukore, nemnonosa. KauecTBeHHass peakius Ha Kpaxmadl.
I'mpponus nonucaxapuaos.

HyxkneunnoBbeiekucioTsl. Hykneosunsl. Hykneoruasl. HyknenHoBe KUCIIOTBI KaK IPUPOJHBIE
nosnimMepsl. Ctpoenue JJHK n PHK. I'naponu3 HyKJI€HHOBBIX KUCIIOT.

AMUHOKUCIOT bl Kak aMOTepHblE COeAMHEHUs. Peakiuu ¢ KMCI0TaMH M OCHOBAaHHSIMHU.
Oo6pazoBanue cinoxHbIX dgupoB.Ilentunpl. [lenTumaaas cBs3b. AMUIHBIA XapaKTep MENTHIHON CBSI3U.
I'maponns nentunoB. benku. IlepBuunas, BropuuHas U TpeTH4YHas CTPYKTYypbl OeskoB. KauecTBeHHbIe
peakiuu Ha OCJIKHU.

Jemoncrpanuu. 1. PactBopumocTs yrieBo 0B B Bojie U 3TaHoie.2. KauecTBeHHbIE peakuy Ha IIII0K03Y. 3.
OO0pa3ibl aMHHOKHCIIOT.

JlabopaTopubie onbIThl. 11. CBoiicTBa rimroko3bl. KauecTBeHHasi peakuus Ha ritoko3y. OmnpeneneHue
Kpaxmalia B IpoAyKTax nutanud. 12. l{BeTHble peakiuu OesIKoB.

Kontpoabnasi padora Ne 4 mo teme «A3zoTcoiep)kaliie M OHWOJNIOTHYECKH AaKTUBHBIE OpraHMYecKue
BEIIECTBaY.

Tema 7. BoicokoMoJiekyasipHble coequnenus (4/5 q)

[ToHsiTHE O BHICOKOMOIIEKYJISIPHBIX BeliecTBax. [lommumepusanust ¥ MOJTUKOHACHCAIINUS KaK METOIbI
CO3JIaHHMSI TTOJIMMEPOB.

DOnactomepsl. [Ipupoausiii u cuaTeTHueckuit kKayuyk. Cononumepusanus. COBpeMEHHBIE IACTUKU
(TTONTMATHIICH, TIOTUITPOITHIICH, TTOJTUCTUPOIT, TIOIMBUHIIIXJIOPU, (TOPOILIACT, TOTUITHIICHTEPE-
¢dranar, akpun-0yTaiueH-CTUPOJIbHBIN IIACTHK, TOJTUKapOOHATHI).

[IpupoaHbie U CHHTETUYECKHUE BOJIOKHA (0030D).



HMemonctpauuu. 1. O6pa3ubl miactukoB. 2. Komtekius BoaokoH. 3. [TonMkoHaeHcanus STUIICHTIIUKOIIS C
TepedTaneBoil KHCIOTOM.

JlabopaTopHuble onbIThl. 13. OTHOIIEHHE CHUHTETUYECKUX BOJIOKOH K PacCTBOpPaM KHUCJIOT U ILETOYEH.
IIpakTnyeckas padora Ne 10. PacrioznaBanue miacTUKOB.

IIpakTuyeckasi pa6ora Ne 11. PacriosHaBaHue BOJIOKOH.



KAJTEHIJAPHO-TEMATUYECKOE IINTAHUPOBAHMHE 10 KJIACC
(5 yacoB B Hemer0 -170 yacoB, U3 HUX 5 4 - pe3epBHOE BpeMsi)

Komnmu | Tema ypoka OcHOBHOE coiep:kaHHe IO XapakTepHCTHKA OCHOBHBIX BHI0B OcHoBH OodopynoBaHue
eCTBO TeMaM AesiTeJIbHOCTH YYeHHKa ble KBaHTOpHYMa
4acos, (Ha ypoBHe y4eOHBIX JeiicTBHii) HaNpaBJI
0TBOJ, eHMs
HMBIX BOCIIUTA
Ha TeJbHOM
JaHHY JesiTeb
10 HOCTH
TEMY
TEMA 1. IOBTOPEHUE U YIJ1YBJIEHUE 3HAHUM (21) 1,57
1 ATOMBEI, ATOMHO-MOJIEKYIISIPHOE YUEHHE. OOBSICHSTH TIOJIOKEHUS] ATOMHO- Koncrpykrop
MOJIEKYJIBI, BerectBa MonekyssipHOTo 1 MOJIEKYJISIPHOTO yYEHHUS. MOJIEKYJISPHBIX
BCILIECTBA HEMOJICKYJISIPHOT'O CTPOCHHUSI. OnepupoBaTh NOHITHAMU MoJenen
KauectBennslii u «XUMHUYECKHH IIEMEHTY, «aToOM»,
KOJIMYECTBEHHBIH «MOJIEKYyJIa»,
coctas BelecTsa. MossipHas u «BEIIECTBOY, «(HH3UIECKOE
OTHOCHTEIIbHAs! MOJIEKYJISIpHAs TEJO».
Macchl OOBSICHATH 3HAYEHUE XUMUYECKON
BerecTBa. MosbHas 10715 U (opMyJIBI BeNIeCTBa KaK BEIPaKEHHE
MaccoBast 10JIs1 JJIEMEHTa B KaueCTBECHHOT'O U KOJINYECTBEH-
BEILIECTBE. HOT'O COCTaBa BEILECTBA.
JemoHncTpanuu. O6pa3isl PaccuuThIBaTh MacCoBbIE U MOJIbHBIE
BEILIECTB MOJIEKYJISIPHOTO JIOJIU HJIEMEHTOB B XUMHUYECKOM
HEMOJIEKYJIIPHOTO CTPOCHHSI. COCIMHEHHH.
Bosrouka itona Omnpenensts GopMyIIbl COEANHEHUH 110
W3BECTHBIM MAaCCOBBIM, MOJIbHBIM
JIOJISIM 2JIEMEHTOB.




Hab6mronate eMOHCTpUpYeMBIe U
OIHCHIBATH OIBITHI C TOMOIIBIO
POJTHOTO SI3bIKA U A3bIKA XUMUHU

Crpoenue aToma

Crpoenue aroMa. AToMHast opOu-
tanb. [IpaBuia 3amonHeHus
ANIEKTPOHAMH aTOMHBIX
opOuraineii. BanenTHsie
3IIEKTPOHBI

W3006pakaThb 371€KTPOHHbIE
KOH(MUTYpaLu aTOMOB ¥ HOHOB
rpaduuecKy U B BUIE SIEKTPOHHON
(bopMyIIBl, yKa3bIBaTh BaJICHTHEIC
JJIEKTPOHBL.

CpaBHUBATb JIEKTPOHBI, HAXOSAIUECS
Ha Pa3HBIX YPOBHIAX, 10 Gopme,
SHEPTHH.

XapakTepu3oBaTh BaJICHTHbIE
BO3MOYKHOCTH aTOMOB XUMHYECKHUX
JJICHEHTOB.

Ilepronnaeckuit
3aKOH U
Ilepuonnueckas
cucrema
XUMHUYECKHX
anemenToB /. U.
MenneneeBa

Ilepuoauaecknii 3aK0H — OCHOB-
HOM 3aKOH XMMHMH.
DopMyIupoBKa

3aKOHA B CBETE COBPEMEHHBIX
MPEICTaBICHNH O CTPOSHUH
aroma.

3meHeHne CBOMCTB 3JIEMEHTOB B
UX COeIMHEHUH B eprojax u

rpymnax

Xapaxrepuzosats [leproamueckyro
CUCTEMY XMMHUYECKHUX JIEMEHTOB

. U.Menneneena kak rpagpuue-
ckoe oToOpakeHue [lepuomuueckoro
3aKOHa.

IIpenckassiBaTh CBOMCTBA 32 JaHHOTO
3JIEMEHTA U €r0 COeIMHEHU,
OoCHOBBIBasich Ha [leproanyeckom
3aKOHE U U3BECTHBIX CBOMCTBAaX
IIPOCTHIX

BEIIECTB METAJJIOB U HEMETAJIOB.
OOBSACHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB AJIEMEHTOB,
IIPOCTHIX BEIIECTB, BHICIIUX OKCHJIOB U
THIPOKCHJIOB B TPYIax U Mepruoiax
[lepnoanueckoil cucTeMsl.




[IporHo3upoBaTh CTPOSHKE aTOMa U
CBOWCTBA XUMHYECKHX 3JIEMEHTOB U
00pa30BaHHBIX UMU COCMHEHUH,
ONHPAsACh HA UX TIOJIOKEHHE B
ITepnoamueckoii cucreme.
XapakTepu3oBaTh 3HAUEHUE
ITeproamueckoro 3akoHa

XumMmudeckas XuMHYECKas CBS3b. KonkperusupoBars nossrue Koncrpykrop
CBSI3b. DNEKTPOOTPUIIATENFHOCTE. BUIBI | «XUMHYecKast CBS3bY. MOJIEKYIISIPHBIX
XUMHYECKOU CcBs3u. oHHas O00011aTh TOHATHS «KOBaJEHTHAs MoJIeNeH
cB13b. KoBanenTHas HETOJISIPHASI CBSI3bY, «KOBAJICHTHASI
HENOJIsIpHAs U MOJSPHAs CBA3b. TOJIIpHast CBSI3bY», «MOHHAs
OOMEHHBII M JOHOPHO-AKIICTITOP- | CBSI3b»,«BOJAOPOIHAS CBSI3bY,
HBIH MEXaHU3M 00pa30BaHUs «METaJNINYeCcKasi CBA3bY.
KOBAJICHTHOM! TOJIAPHOH CBA3H. KnaccupunuupoBars TUIBI XUMUYECKOM
T'eomeTpust MOEKyIIBL. CBSI3U U OOBSACHATHh UX MEXaHHU3MEL.
Merannuyeckas IIpenckaspiBaTh THUIT XUMUYECKOM
cBs13b. Bomopoanas cBs3b CBSI3H, 3Hast POPMYITy HITH PU3HUECKHE
cBoiicTBa BemecTBa. OOBACHATH
MEXaHU3MBbI 00pa30BaHMs KOBAIEHTHOM
CBSI3U
ArperaTHbie ArperaTHbBIE COCTOSHHS IIporHO3MpOBaTh CBOWCTBA BEUIECTBA,
COCTOSIHUS BEILICCTBA. HCXOMsI U3 THUIA KPUCTATINIECKON
BeIllECTBA. Tumbs! KpUCTAILTHYECKAX PEIIETKH.
PpEIETOK: Onpenensars THI KPUCTATITMUECKON

aTOMHas1, MOJICKYJIsIpHasA, HOHHAsd,
MCTAJINIMYCCKasA

PCUICTKH, OIMUpPasICh Ha U3BECTHBIC
(1)1/13qu01<1/16 CBOICTBa BCIICCTBA

Pacuertst o
dhopmynam u

Pacuetsi mo popmynam u
YpaBHEHHSAM PEaKIii ¢

OcymiecTBIATE pacueTsl no Gopmy-
JIaM U ypaBHEHHSIM PeaKIui ¢ ¥c-
0JTb30BaHIEM OCHOBHOTO 3aKOHA




YpaBHEHUSAM
peaxmi

HCII0JIb30BaHHEM OCHOBHOTO
3aKOHAa XMMUYECKOH cTe-
XHUOMETPUH

XUMHYECKOW CTEXHOMETPHH.
Hcrions30Barh aaropuTMbl Ipu
pelieHnn 3a1a4

T"a30BbIC 3aKOHBI

T"a3oBbIe 3aKOHBL. YpaBHEHHE
Knaneiipona—Menneneesa.
3aKkoH

ABorasipo. 3ak0oH 00bEMHBIX
OTHO-

meHuil. OTHOCUTENbHAS
IUIOTHOCTh

rasoB

OcCy1ecTBIIATh pacyeThl, UCTIONIB3Ys
ra30BbIe 3aKOHBI.

Hcnonp30BaTh alnropuTMsl Ipu pe-
VYpaBHeHHE
Knaneiipona—MeHnneneeBa. 3akoH
ABorazipo. 3ak0H 0OBEMHBIX OTHO-
meHuil. OTHOCHUTENbHAs! MIJIOTHOCTD
ra3oB

OcCy1ecTBIATh pacyeThl, UCTIONIB3Ys
ra30BbIe 3aKOHBI.

Hcnonb30BaTh aaropuTMel pu
pelIeHuy 3a/1a4

Knaccudukarms
XAMHYIECKUX pe-
aKui

Kraccudukanus XuMHaeckux pe-
aKIMH 0 pa3IMYHBIM IPU3HAKAM
CpaBHEHUs

Xapakrepu3oBaTh IPU3HAKU
XUMHU-

YECKUX PeaKluil.
KnaccudurmpoBars XuMuaecKre
PEaKIHU MO Pa3INIHBIM
HPU3HAKAM

XapakTepu3oBaTh MPU3HAKH
XUMHUYECKHUX peakLnil.
KnaccupuumpoBars XuMudecKre
peaximy Mo pa3InyHbIM MPU3HAKAM
CpaBHEHHUS

OKHCIUTEIBLHO-
BOCCTaHOBUTEID
HBIE peaKuu

I/ISMCHGHI/IG CTCIICHU OKHUCJICHUS
3JIEMEHTOB B COEAMHEHUSAX.
Okuc-
JIUTEIBHO-BOCCTAHOBUTEILHBIE

pe-

XapaxkTepu3oBaTh OKHCIUTEIBHO-
BOCCTaHOBUTENIbHBIE PEAKIIUU
KaK [IPOLECCHI, IPH KOTOPBIX U3~
MEHSIOTCS CTENIEHH OKUCIICHUS
aTOMOB.




akiun. OKHCIIeHNE U
BOCCTaHOBJIC-

Hue. OKUCIUTEIN U
BOCCTaHOBUTE-

1. MeTos 3J1eKTpOHHOTO
OaytaHca.

[lepmanranar kanus Kax
OKHUCJIUTEb

CocTaBiiTh ypaBHEHUS OKUCIIUTEIILHO-
BOCCTaHOBUTENBHBIX PEAKIUi C
MTOMOIIBIO METO/1a JIEKTPOHHOTO
Oasanca.

HaGmonaTh ¥ OIMUCHIBATE XUMHUYECKHE
PEaKIiK C TOMOMIBIO POJTHOTO SI3bIKA U
SI3pIKA XUMUH.

JlenaTb BBIBOJIBI 1O PE3yIbTAaTaM
MIPOBE/ICHHBIX XUMUYECKUX OMBITOB.
ColuttoaTh IIpaBuiia TEXHUKH
0€3011acHOCTH

Baxwuetinme Baxneiimue knaccel Heopranuye- | KiaccuguiupoBaTs HeopraHnieckue

KJIacChI CKHUX BEILIECTB. BEII[ECTBA 10 PA3HBIM IIPU3HAKAM.

HeopraHndeckux | I'eHeTHueckas CBSI3b MEXKIY OmUCHIBATh TEHETUYCCKUE CBSI3H

Be- KJ1acca- MEeXIy U3ydeHHBIMU KJIaCCaMU

IIECTB MU HEOPTaHUYECKUX COETMHEHNH | HEOPTaHWYECKUX COSTMHEHUN

Peaknyn Peaknym nonHoro ooMeHna. XapakTepru30BaTh yCIOBHS MPOTEKAHMUS TaTIUK

HOHHOTO JlaGopaTopHbie onbITHI. 1. peaxiuii B pacTBOpax 3JIEKTPOJIUTOB JI0 3IEKTPOIIPOBOAHO

oOMeHa. Peax- KOHIIa ctu uudpoBoit

UM HOHHOTO OOMEeHa Habnronath 1 ONKMCHIBATE XUMHUYECKUE nabopaTopuu

OTIBITHI C TIOMOIIIBIO POJTHOTO SI3BIKA 1 PEaKTHBHI,
SI3BIKA XMMHH. pOGHpPKH,
Jenats BBIBOIBI IO pe3yabTaTaM [ITATHBEI IS
MIPOBE/ICHHBIX XUMUYECKUX OMBITOB. HPOGHPOK
Co0imo1aTh IpaBUiIa TEXHUKA
0e3011aCHOCTH

PactBopb!. PactBopsl. CiocoOsl BeipakeHuss | O000LIATH MOHATHS «PACTBOPBI»,

Pemenue 3agau

KOJIMYECTBEHHOTO COCTaBa
pacTBOpa: MaccoBast OIS
(mpoueHTHas

KOHIICHTPAIHsI), MOJISIpHAsl KOH-

«pacTBOPUMOCTDY, KKOHIIEHTPALH
pacTBOpPOBY.

OnepupoBaTh KOJMUECTBEHHBIMU
XapaKTePUCTUKAMHU COAEP KaHUs




LEHTpaIus

PacTBOPEHHOTO BEIIECTBA.
OnuchIBaTh NPOLECCHI, TPOUCXOS-
M€ ITPY PacTBOPEHHH BEIIECTB

B BOJIE.

Pemats pacueTHbIE 33124 C IPHMe-
HEHHEM IMOHATHI «PaCTBOPUMOCThY,
«KOHIICHTPAIHSI PACTBOPOBY.
Hcnonb30Bath alropuTMBI IpH
pelIeHuH 3a1a49

Komnongnsie
pacTBOpEI

Komnnouassie pactBopsl. DhdexT
Tunnans. Koarymsmust.
Cunepesmuc.

JdemoHncTpanuu. ddexrt
Tungans.

JlaGopaTopHbie ONBITHI. 2.
Caoii-

CTBa KOJUIOUJHBIX PACTBOPOB

XapakTepu30BaTh KOJUIOUIHBIC
pacTBOpEL.

O0600mATE MOHATHS: «KOJUIONTHBIN
PacTBOp», «30JIbY, KTEJIbY, KTYMaH»,
«OMYIIBCHSY, «CYCIICH3US,
«KOATYJISALMS», «CEIUMEHTALIUS,
«CHHEPE3HUCY.

TToHMMATh OTIUYHE KOJUTOUAHBIX
PacTBOPOB OT UCTHHHBIX.
IToHnmars cymHoCTb NpoLECCOB
KOaryJIsiluy U CHHEepe3uca.
HccnenoBath cBOMCTBA M3y4aeMBIX
BEIIECTB.

Ha6nionath 1eMOHCTpUpYEMBIE U
CaMOCTOSITEIILHO MTPOBOANMEIE
OTIBITHI.

Habmro1aTh 1 ONKUCHEIBATE XUMHYECKHIE
peaxiyy ¢ MOMOIIBI0 POJHOTO
SI3BIKA U SI3bIKA XHUMHH.

Jlenathb BBIBOJIBI IO PE3yJIbTaTaM
MIPOBE/ICHHBIX XUMUYECKUX OMBITOB.
Co0imo1aTh MpaBUIIa TEXHUKH

PEaKTHBHI,
poOUpKH,
IITATUBBI IS
poOHPOK




0€30MMacHOCTH

T'npponus coneit. | I'maponus coneit. pH cpenpl. XapakTepu3oBaTh 'HPOJIU3 Kak 00- natuuk pH
Jemounctpanuu. Onpenenenne MEHHOE B3aUMOJICHCTBUE BEIICCTB rdpoBoii
KHCJIOTHOCTH CPE/bl IPH IIOMOIIX | € BOJIOH. na6opaTopuu
WHJIMKAaTOPOB. IIpencka3spiBaTh peakiio cpeibl PEaKTHBHI,
JlaGopaTopHbie ONBITHI. 3. BOJIHBIX PACTBOPOB COJIEH. IPOGUPKH,
I'uaponus cosneit Habnronath 1eMoHCTpUpYyEMbIe IIITATHBbI IS
1 CaMOCTOSITEIILHO IIPOBOAUMBIC NpOGHpOK
OTIBITHI.
Habnronath 1 onuchIBaTh XUMHUYE-
CKHE PEaKIMH1 C TOMOIIBI0 POAHOTO
SI3BIKA M A3bIKA XUMHUU.
Jlenatb BBIBOABI IO PE3yJIbTaTaM
IIPOBE/ICHHBIX XUMHUUECKUX
OIIBITOB.
Co0bimo1aTh IpaBUiia TEXHUKA
0€30MacHOCTH
KowmriekcHbie KomrmiexkcHble coenHEeHUsL. OnepupoBath MOHITHIMH: PEaKTHUBBI,
COeIUHEHUS CocraB «KOMILIEKCOO0Pa30BaTEeNby, «JIUTaHI), HpOOHUpKH,
KOMIIJICKCHOI'O MOHA: KOMIIJIICKCO- «CKOOpAUHAMOHHOC YHCJIO», IITAaTUBBI JJI
oOpasoBarerb, Turanzpl. Koopan- | «BHYTpEHHsS KOOPIAMHALMOHHAS IPOGUPOK

HAIIMOHHOE YHCIIO.
HomeHnknarypa KOMIUIEKCHBIX CO-
€MHEHUH.

Jdemonctpauun. O6pa3zoBanue
KOMILJICKCHBIX COCMHEHHH mepe-
XOJIHBIX METAJIIOB.
JlaGopaTopHbie ONbITHI. 4.
Tlony-

YCHHUE M CBOMCTBA KOMIUICKCHBIX
COEIIMHEHHH

chepar,

«BHEIIHSISI KOOPIMHAIMOHHAS cepay
KnaccuguumposaTs 1 Ha3bIBaTh
KOMILTEKCHBIE COCTMHEHUSL.
HccnenoBath cBOMCTBA M3y4aeMBbIX
BEIIECTB.

Habnronath neMoHCTpUpyeMble

Y CaMOCTOSITENHFHO IIPOBOJMBIE
OIIBITHI.

Habnronats 1 OMUCHIBATH XUMUYE-




CKH€ PEAKIMH C TIOMOIIBIO POHOTO
SI3BIKA U A3BIKA XMUMHH.

JlenaTh BBIBOJIBI IO PE3yIbTATAM
MPOBEJICHHBIX XUMUYECKHX OMBITOB.
CobutioiaTh paBmiIa TEXHAUKH
0€30MMacHOCTH

O6o06maroree
MIOBTOpPEHHE 1O
Teme «OCHOBBI

Pemenne 3a1a4 U BBIIIOJITHCHUEC
yn-
pa)KHeHPIﬁ, IIO3BOJIAIOIINX CUCTE-

CocTaBiaThs 0000IAIOIINE CXEMEL.
OcyIIecTBIATh TO3HABATEIBHYIO
pedIieKkcuio B OTHOLIICHUH COOCT-

XUMHN» MaTU3UPOBATh U 000OIIMTH MOTY- | BEHHBIX TOCTHXKEHHI B Ipoliecce
YeHHBIC 3HAHUS 110 TeMe penieHus yaeOHbBIX U II03HaBaTEIbHBIX
«OCHOBBI 3a1a4
XAMHHA
KonTponbHas Kontpois 3HaHMiA 110 TEME OcyIIecTBIATh MO3HABATENbHYIO
pabora Ne 1 o «OCHOBBI XUMUI pedIieKcuio B OTHOIIEHHH COOCT-
Teme «OCHOBBI BCHHBIX JOCTHKEHHI B IPOIeCce
XAMHAN pemeHust y4eOHbIX M TT03HaBaTEIbHBIX

3aaa4d

TEMA 2. OCHOBHBIE IIOHATHS OPTAHUYECKOM XUMMM (18)

IIpenmer u  3Haf
YyeHHe  OpraHuye-
CKOW XUMUU

[IpenMer OpraHMYECKOW XUMHH/
OCOOCHHOCTH ~ OPraHHYECKHUX  Be-
ecTB. 3HAaue€HHE OpraHU4YecKoH
XHUMHUH.

JleMoHcTpauu. Monenu opraHu-
YECKUX MOJIEKYT

Pazmiuars
TaHUYECKOM M HEOPraHUYECKONW XUMHH.

MpeIMETbl  U3yYEeHHS
CpaBHUBaATH OpraHUYECKHE U HEOP-
raspyeckue coeauHenus. Habmonats
JIEMOHCTPHUPYEMBIE U OMTUCHIBATD OIBITHI
C IIOMOILBIO POJHOTO SI3bIKA U SA3bIKA
XAMUH

op-

15,78




Pemenue 3amau

Perienne pacueTHBIX 3aJa4 Ha ycTa-
HOBJIeHHE (OPMYN YIJIEBOJOPOJIOH
IO 2JIEMEHTHOMY COCTaBY M IO aHa-
113y IIPOJYKTOB CrOPaHHUs

Ocy1ecTBIATh pacyeTsl [0 ycTa-
HOBJICHUIO (JOPMYIT YTJIEBOAOPOJIOB IO
JJIEMEHTHOMY COCTaBY U 110 aHAJIU3Y
IIPOJyKTOB cropanus Mcnons3oBaTh

[Ipuanaer MHO- IIpuunabl  MHOTOOOpa3usi opranu-{ OOBSCHATH MPUYUHBI MHOTOOOpa3HUs Konctpykrop
rooOpasusi opra-  [4eCKMX BELIECTB. YTJIEPOJHbII CKe{ opraHudeckux BemecTB. HabmonaTh MOJIEKYJISIPHBIX
HUYECKHUX CO- JIeT, €ro THUIbI: HUKIMYECKHE, alluK{ JEMOHCTPHPYEMBbIE U ONUCHIBATH OIBITHI Mozenen
€/IMHEeHUH nueckre.  KapOonukindeckue U € HOMOLIBIO POJHOTO S3bIKa U SI3bIKA

reTepOLMKINYECKUe CKeleThl. Buapl xumun

CBsI3eH B MOJIEKYJIaX OpPraHMYEeCKHX

BEIIECTB: OJWHApHbIC, JIBOWHBIE,

TpoiiHble.  VI3MeHeHue  3Hepruy

CBS3eH MEXIy aToOMaMHu YIiepond

NPY YBEITUYEHUHU KPATHOCTH CBSI3H|

HacpbllieHHble HW  HEHACHILICHHBIQ

COE/IMHEHHUSL. JlemoHCTpanuy.
OJEeKTPOHHOE ONEeKTPOHHOE CTPOCHHE W XMMH4Ye{ XapaKTepu30BaTh OCOOCHHOCTH Koncrpykrop
CTPOCHHUE U XU- CKHUE CBS3U aroma yriepona. [ uOpuq crpoenus atoma yriaepoaa. OnuceiBaTh MOJIEKYJISIPHBIX
MHUYECKHE CBSI3H mu3anys opOuTated, ee THIBI IJIsj HOPMaJbHOE H BO3OY)KIEHHOE COCTOSHHUS MoJenen

aToMa yriepoja

OPTaHUYECKHX COETUHEHHI:

5p2, £p. OOpa3oBaHue a- U s-CBA3CH B
MOJIEKYJIaX OPTraHMYECKHX COEIH-
HEHUI

aToOM yriepoja M OTpaXkaTh UX
rpadudecky. OneprpoBaTh NOHATHIMU:
«rubpuansanus opouTaneii», «.sp°-
THOPHIM3ALLY, «.SP>-THOPUAN3AII»,
«.SP-THOPHIM3ALIHS.

OnuchIBaTh OCHOBHBIE TUIIBI YTIIEPO/IA.
OOBACHITH MEXaHU3MBI 00Pa30BaHUS CT-
W NI-CBSI3€H B MOJICKYJTaX OPTaHUYECKHUX
COeTMHEHHH rHOpUIN3aluK aTOMa




CrpykrypHasi Te-  |OCHOBHBIE MTOJIOKEHUS CTPYKTypHOH DOopMyIHpoBaTh OCHOBHBIE TOJIOKEHHS Konctpykrop
OpHsl OPraHUYECKUX [TEOPHU OPraHUYECKUX COEAMHEHUH| CTPYKTYPHOI TEOPUH OPraHUYECKHX MOJIEKYJISIPHBIX
COEMHEHUI XuMUIecKoe CTpOCHHE.| BEIIECTB. Moieneit
CrpykrypHas dpopmyia IIpencrasnare Bknag ®. Kekyne,
A. M. Byrnepoga, B. B. MapkoBuu-
koBa, JI. Ilonunra B pasButue opra-
HUYECKONH XUMMH.
OnepupoBaTh NOHATHIMH «BaJICHT-
HOCTB» U «CTEIICHb OKHCIICHUS»,
«XUMHYECKOE CTPOCHHEY, «CTPYKTYpHas
(hopmynay.
MozennpoBaTh MOJICKYJIbl HEKOTOPBIX
OpPraHUYECKHUX BEILECTB
CtpyKTypHast Otxkpertre m3omepun. CTpyKTyp- OneprupoBaTh MOHATHIMH «HA30MEPY, Konctpykrop
w30MepHs Hasl ¥ IPOCTPAHCTBEHHAS U30Me- «U30MEpUs». MOJIEKYJISIPHBIX
pus. MzoMepust yriiepoJHOro OnuceIBaTh NPOCTPAHCTBEHHYIO Mozenei
ckenera. Mi3omepust momnoxeHus. CTPYKTYPY U3y4aeMbIX BEILECTB.
MexkiiaccoBast U30Mepust OtpakaTh COCTaB U CTPOEHUE Opra-
[IpoctpancTBen- | Buabl npoctpancTBeHHON n3oMe- | OrnepupoBaTh HOHATHAMHU «U30MEDPY, Konerpykrop
Hasi L30MepHs pun. Onrryeckas usomepus. OnTu- | «M30MEPHD). MOJIEKYIISIPHBIX
YECKHE aHTHUIO/IbI. XUPATbHOCTh. | OIHUCHIBATh NIPOCTPAHCTBEHHYIO Mojeneit

XupanbHbIE U aXHpaTbHBIE MOJIe-
KYJIbL.

T'eomerpuyeckas uzomepus (yuc-,
TPaHC-U30MEPHsT)

CTPYKTYpY U3y4aeMbIX BEIIECTB.
OtpakaTh COCTaB U CTPOEHHUE Opra-
HHYECKUX COCIMHEHUH C IOMOIIBIO

CTPYKTYpHBIX popmyit. Xapakrepu3oBarb

BUIBI H3OMEPUU




DNeKTPOHHBIE
3¢ deKTH B MO-
JIeKyJ1aX OpraHu-
YeCKUX COCJIHHE-
HUH

OnekTpoHHbIe 3)(HEKTHI B MOJICKY-
JIaX OPTaHUYECKUX COCAUHCHUIA.
MNHayKkTUBHBIN 1 ME30MEPHBII
addexrsl. [IpencraBnenue o pe3o-
HaHCe

OrnepupoBaTh HOHATHAMHU «HHIYK-
TUBHBIN 3 HEKT», «ME30MEPHBIH
s derT.
XapakTepH3oBaTh 0cOOEHHOCTY]
WHYKTHBHOTO U ME€30MepHOTo 3 (exToB

OCHOBHBIE KJIACCHI

OCHOBHBIC  KJIACChI OpPraHNu4eCKHNX

Kraccudunupoarb OpraHUYECKUE,

OpTaHUIECKUX coequneHunid. Kitaccudukamuss op{COCOUHEHUS] MO CTPOCHHIO YIJIEPOIHOMN
COC/IMHEHHIA. TaHUYECKUX COEAMHEHUH 10 (YHK-LENU U THILY YIJIEPOA-YIJIEPOJ - HOM CBSI3H|
l'omonorudeckue |[[MOHAIBHBIM IPYIIIAM. Kiraccudummpoatb IIPOU3BOJTHBIE
psabl T'omosorus. I'omonoru. I'oMoI0ru-{yrieBoopofoB 1Mo (DYHKIMOHAIBHBIM
yecKkas pa3HOCTh. | OMOJIOTMYECKHUErpyIIaM.
PSIBI O0001maTh 3HAHUSA U JeJIaTh BEIBOJEI O
3aKOHOMEPHOCTSAX U3MEHEHNH CBOWCTB
BEIIECTB B TOMOJIOTHYECKUX Psiiax
Homenknarypa Homenknarypa opranuueckux Be-{ HaswpIBaTh opraHudeckue COeIUHEHHUS B
OpraHUYeCcKuX mecTB. MexayHapoaHas (cucTeMa{ COOTBETCTBHMHM C IIPABUIAMU
COEIMHEHU THUYECKas) HOMEHKJIaTypa opraHu{ HoMmeHKnatypsl IIIPAC u paunoHansHoM

JeCKHX BEILIECTB, €€ NPUHIUIBL. Pa
UOHAJIbHAsE HOMEHKJIATypa

HOMEHKJIaTypbl. HaxoauTh CHHOHUMEI
TPUBHAJILHBIX Ha3BaHUM OpraHN4eCcKUX
COeTUHEHHI




OCcoOEeHHOCTH 1
KJIaccuukanus
OpraHMYeCKuX
peaxIyii

CriocoObl 3anuceii peakiuii B opra-
HUYeckoi xumuu. Cxema u ypaBHe-
HHe. YCI0BUs POBECHUS peak-
muii. Knaccudukanus peakuuii op-
TaHWYECKUX BEIIECTB 110
CTPYKTYPHOMY IIPU3HAKY: 3aMellie-
HHE, IPUCOEIMHEHNE, OTLICIUICHHE.
Mexanu3smsl peakiuid. Crocoobt
pa3pbIBa CBA3U YIIIEpOJI-YIIEpOI:
TeMOJIUTUYECKUH U FeTepOIUTHYE-
ckuif. CBOOOIHBIE PAUKAIIBL, HYK-
J1e0(UITBI U AIEKTPODUITBI

[loHHMAaTh OCOOCHHOCTH MPOTCKAHUS H

(GopM 3amucH OpPTraHUYECKHX PEaKIHi B

CPaBHECHHHU C HEOPTaHUYECKUMHU.
KnaccupuuupoBats peakiyu mno
CTPYKTypHOMY Iipr3HaKy. OnepHpoBath
MOHSTUSIMH «CBOOOHBIA pajuKam,
'« HYKICODUID», «3TEKTPODUID).
OOBACHSTH MPOTEKAHUE XUMUYECKHUX
peakuuii MeXIy OPraHHICCKUMHE
BEIIIECTBAMH, UCTIONB3Ys 3HAHUS 00 HX
MexaHu3Max. [[porHo3upoBaTh
BO3MOJKHOCTH IIPOTEKAHHS X HMHIECKUX
peaxumii

OKHUCIHUTENBHO-
BOCCTaHOBHUTEJIbHbIC
peaKkuuu B
OpPraHUYECKON
XUMHH

PeaKI_II/II/I OKHCJICHHA U BOCCTaAaHOB-
JICHUSA B OpFaHPILICCKOﬁ XUMHUH

HOHI/IMaTI), YTO Ha3bIBAKOT OKHUCJICHHUCM H
BOCCTaHOBJICHUEM B OpraHquCKOﬁ XHUMHU{
CocTaBIsTh YpaBHCHUSI OKHCJIHUTCIBHOA
BOCCTAHOBUTCIIbHBIX OPraHUYCCKUX
peaKHI/Iﬁ C IIOMOIIIBIO MECTOJAa

Pemenue 3amau

Pemenue pacyeTHsIx 3anau

cnonb3oBaTh AJITOPUTMBI IPpHU PECHICHUA
3aaa4

O0o6mmaroee
MOBTOPEHHE 0 TEME|
«OCHOBHEBIE

TTOHATHS opra-|

HUYECKOH XUMUM»

Penrenne 3a/1a4 1 BBIMOIHEHUE YII-
PaXXHCHHI, TIO3BOJISFOLINX CHCTE-
MaTH3HPOBATh U 000OIIUTH MOJTY-
YeHHbIC 3HAHUS 110 TeMe «OCHOB-
HbIE TTOHSTHS OPTraHUIECKOM

CoCTaBIATh o0o0aromue CXEMBI|
OcCyIeCcTBIATh MTO3HABATENBHYIO
pedIekCHI0 B OTHOIIEHHH COOCTBEHHBIX
MOCTI)KEHHH B TPOIECCE  PEIICHHS

y‘l66HI)IX Y IIO3HABATCIIbHBIX 3a1a4

TEMA 3. YIJIEBOJOPO/bI (44)
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Askanbl. CTpoeHue,
HOMEHKJIATYpa,
nzomepus, puznde-
CKHE CBOMCTBa

Ankanbl. CTpoeHHE MOJIEKYJbl Me-
TaHa. [loHsATHE O KOH(pOpPMaLUIX
OOmas xapakTepUCTHKa KJacca.
(usmueckue CBOICTBA.,
JlaGopaTtopuble onbIThl. CocTaBIIeHNE
MOJIeIIei MOJIEKYJI aKaHOB

HaspBate ankansl o MeXIyHapOIHON

HOMEHKJIAType.
OOBACHAT ~ 3JEKTPOHHOE  CTPOCHHE
MOJICKYJ1 U3y4eHHBIX BemecTB. O6001maTH
SHaHUST M JIeNaTh  BBIBOABI O
3aKOHOMEPHOCTSAX HU3MEHEHMI CBOICTB B
TOMOJIOTHYECKOM pany AJIKaHOB|
MoaenupoBaTth  MOJIEKYJIbl HW3YYEHHBIX

KJIaCCOB BCIICCTB. Ha6J'IIO)laTI) u
ONMCBIBATH XUMHYCCKHEC pCakouu C

Koncrpykrop
MOJIEKYJISIPHBIX
MoJIelei

XuMHYECKHE
CBOICTBA aJIKAaHOB

XUMHUYECKHE CBOMCTBa  aJIKaHOB
['opeHue, HUTpPOBaHME, KaTaJIUTHA
JecKoe OKHCIICHHE, TaJoreHHUpOBa-
HHUE, KPEKHHT, MUPOIU3. MexaHu3M
peakuuy  XJOPHPOBaHHS METaHa
JlemonCTparmmn. Bpomuposanmue
reKcaHa Ha cBeTy. ['opeHue meraHa
OTHOIIEHNE MeTaHa K pacTBOpam
nepMaHraHaTa Kaiuus W OpOMHOM
BOJIE.
JlaGopaTopHble  OMBITHL.  B3anMo-
nelicTBHE ATKaHOB ¢ OPOMOM

MmeTs npencTaBieHne 0 BaKHEHIINX
XMMUYECKHUX CBOWCTBAX AJIKAaHOB.
IIporHo3upoBaTh CBOKWCTBA H3y4aeMbIX
BEIIECTB HA OCHOBAaHUH TEOPUU
XMMHYECKOTO CTPOEHHS OPraHUIECKUX
BEILIECTB.
HUccrenoBath cBOICTBA H3y9aeMBIX
BEILIECTB.
[Iporuo3upoBatb CBOICTBA HEU3Y,
HaOmonaTth W ONUCHIBATH XUMHYECKHE
peaKiMy C IMOMOIIBI0 POJHOTO S3bIKA U

SI3BIKa XUMUH.
Co0moaTh paBmiia TEXHUKA
0€30IMaCHOCTH YEHHBIX BEMIECTB 10

PCaKTHBHI,
IpoOUpKH,
IITATHBBI TSI
poOHUPOK

[Tomyuenue i
NPUMEHEHHE aj-
KaHOB

Ankansl B ipupojie. CHHTETHUECKHUE
CIOCOOBI MOJYYSHHUST aKaHOB. Me-
TOJBI TIOJTy9IEHHS aTKaHOB U3 aJIKHIIA
rajoreHuioB (peaxkuus Bropia), neq
KapOOKCHIMPOBAHHEM CONEH Kap-
OOHOBBIX KHCIOT W 3JEKTPOJIHM30M
pacTBOPOB COJICH KapOOHOBBIX KHC-

XapakTepru30BaTh MPOMBIIUICHHBIE 1
J1a00paTOPHBIE CIIOCOOBI MOTYICHUS

aJIKaHOB.

ComnocTaBisATh XUMHYECKUE CBOMCTBA
QJIKAaHOB € 00JIACTSMU IIPUMEHEHUS

not. [Ipumenenue aakaHoB




IMpaxtuyeckas CocraBienue MIAPOCTEPIKHEBBIK MOJIETPOBATh MOJIEKYJIbI H3y4EeHHBIX pEaKTUBHI,
pabora Ne2  Co-Mozenell MojeKya allkaHOB, IIMKJIO4 KIIACCOB BEIIECTB. poOupKH,
CTaBJICHHE MOJIeIICH|alIKaHOB, aJIKEHOB, aJIKaIUCHOB Bb1aensaTe 0COOEHHOCTH CTPOCHUS LITAaTUBBI 11
MOJIEKYIT yI- MOJIEKYJI U3y4EeHHBIX KIIaCCOB BEILIECTB pOOHUPOK
JIEBOJIOPOJIOB
Pemenvie 3amag u  [BbIIOJIHEHUE yIpakHEHUH 10 TeMe| MCHOb30BaTh alrOPUTMBI TP PEIIEHHN
BBITIOJIHEHHE «AJKaHB, Ha COCTaBJIEHHE 3a/ad.
YIpaKHEHUI ypaBHEHHH peakiuii, cooTBeTcT{ COCTaBIATH ypaBHEHHS 110 33aHHBIM

BYIOIIUX 3aJlaHHBIM CX€MaM, COq CXeMaM MpeBpaIleHHIH

TeprKallM HEU3BECTHbIE BEIECTBa

Pemenue 3anau
Huknoankaxsl Luxmoankanel.  OOmas  xapakre{Ha3piBaTh IUKIOAIKAHBI MO  MEXIYA Koncrpykrop

pHCTHKA Kilacca, (PU3MYECKUEe CBOW-HapoaHOW HOMeHkiarype. OO6oOmary MOJIEKYJISIPHBIX

ctBa. Bunel nzomepun. HanpsokeH{3HaHMsT W [enaTh BBIBOIBI 0 Mojenen

HblE M HEHAIPSKCHHBIE IIMKJIBI3aKOHOMEPHOCTSX W3MEHEHHMH CBOWCTB B

XUMHUYECKHE CBOWCTBA LMKJIONPO-TOMOJOIHYECKOM PAAY LUKIOAIKAHOB.

naHa  (ropeHue, ruapupoBaHue/lIMeTb TpeCTaBICHUE O BaKHEHIINX

MPUCOCANHCHUE TaJIOTCHOB, I'aJIOrC{XMMHYCCKUX CBOMCTBax OUKJIOAJIKAHOB.

HOBOJIOPOJIOB, BOJIbI) M LUKJIOTeK{ I[IpOrHO3MpOBaTh CBOWCTBA U3y4aeMbIX

caHa  (TopeHHe, XJIOPHPOBAHHE, BEIIECTB HA OCHOBAHUM TEOPHU

HUTPOBAHUE). [lonydenne, XUMHYECKOTO CTPOEHUS OPraHUIECKHX

IUKJIOQJIKAaHOB U3  alKaHOB Y BeEIIECTB.

JIUTaJI0T€HAJIKAHOB IIpornosupoBaTh CBONMCTBA HEU3YyUEHHBIX

BCIICCTB 110 aHAJIOT'MU C U3YYCHHBIMHU
BEI[ECTBAMH TOTO JK€ FOMOJIOTHYECKOTO

Ankensl. Ctpoenue, |Ankensl.  OO0mas  xapaxTepucTukadOOBACHAT 3JEKTPOHHOE CTPOEHUE Koncrpykrop
HOMEHKJIa TYpa, knacca. CTpoeHHE MOJIEKYJIbl 3THMOJIEKYJ U3y4eHHBIX BemecTB. O000maTH MOJIEKYJISIPHBIX
H30Mepus, NIeHa. dusnyeckue CBOWCTBA3HaHMA U  JenarThb BBIBOIbI 9 MoJiesen
¢buznyeckue asnkeHoB. ['eomeTpuyeckas U30MEpUA3aKOHOMEPHOCTSIX M3MEHEHMH CBOWCTB B
cBoOifcTBa QJIKEHOB. TOMOJIOTHYECKOM PSIIY AJIKEHOB.

JlaGopartopHsle onbITel. CocTaBIeHNE
MOJIENIel MOJEKY]l HeNpenenbHbIX
COeIMHEHUH

MoaenupoBaTtb MOJEKYJbl HM3Y4€HHbIX
KJIACCOB  BEILECTBA3bIBATh AJKEHBI IO
MEKTyHapOIHOI HOMEHKIIAType.




XUMHUYECKUE XUMHUYeCcKHE CBOMCTBa  alkeHOBJIMETh MpEeACTaBICHHE O Ba)KHEHIINX PEaKTHUBEIL,
CBOWCTBA AJIKEHOB  (Peaknyy npucoeIMHEHNs 110 KPaTHOMXUMHUUECKUX CBOWCTBAX aJIKEHOB. poOMpKH,
CBA3M — TuApUpoBaHUE, rano-lIporHo3upoBaTh CBOWCTBA H3Yy4aeMbIX LITATUBBI s
TCHUPOBAHMUE, BCIISCTB Ha OCHOBaHUU Teopun pOoOUPOK
TUIPOraJOreHUPOBAHNE, THAPATAIMA/XUMIUUECKOTO CTPOEHHS OpraHMYECKUX
IIpaBuno MapKkoBHUKOBA M €rOBEILECTB.
oObsicHeHne ¢ Touku  3penusilccrnenoBarhb CBOMCTBa N3y4aeMbIX
UIEKTPOHHOM TEOPHH.[BELIECTB.
BsaumoneiicTBue ankeHOB ¢ OpoMoMIIpOrHO3MpOBaTh CBOMCTBAa HEM3YUEHHBIX
U XJIODOM B Ta30BOW (pa3e MJIM HABEUIECTB IO AHAJIOTHH C W3yYEHHBIMH
cBery. OKHCIIeHNE aTKEeHOB (TOpEHNEe/BEIIeCTBAMIA TOTO K€ TOMOJIOTHIECKOTO
OKHCJIEHUE KHUCIIOPOJIOM BpsAIa.
MPUCYTCTBUHU XJIOpHIA Nayuiaaus, nodHabmonaTh ©W  ONMUCHIBATE  JEMOHCTA
neiicTBeM  cepeOpa,  OKHUCICHHEPUPYEMBIC OIBITHI
TOPSTIVIM TIOAKUCIEHHBIM PAaCTBOPOR
TepMaHraHaTta Kajusi, OKHCICHHE TI0
Barnepy).
[Tonmyuenue [lonydyeHne ankeHOB W3 alIkaHOB|XapaKTepHU30BaTh  IMPOMBIIUIEHHBIE U
MIpUMEHEHHE AIKWITAJIOTEHUJIOB U JIMTaJIOTCHAN1a00paTopHble  CIOCOOBI  MOJIyYEeHHS]
AJIKCHOB kaHoOB. IlpuMeHeHme »5TuIeHa HaJIKEHOB.
[IPOIUJICHA. ConocTaBisTh XUMHUYECKHE CBOMCTBA

Jlemonctparmu. [Tomyyenue sTuneHy
peakiel JeruapaTayuu STaHosa

QJIKCHOB € 00JaCTAMH [IPUMEHEHUSL.
HaOnrogaTe ©  ONKMCHIBATE  JI€MOHCTA
pPUPYEMBIE OTIBITHI

Pemenne 3amaa n
BBITTOJTHEHUE
YIPa)KHEHU I

BrinonHnenue ynpaxkHeHUH 10 TeMe
«AJIKEHBD, Ha COCTaBJIEHHUE
YpaBHEHHUH peaklHif, COOTBETCTA
BYIOIIMX 3aJaHHbIM CXEMaM, CO-
NIepaKALIUM HEU3BECTHbIE BEILECTBA
Pemenue 3anau

lcnonb30BaTh aNrOpUTMBbI IIPU PEIIEHUH
3amad.

CocTaBiiTh ypaBHEHHUS IO 33/JaHHBIM
cXeMaM IpeBpalleHnit




IMpaxruyeckas [losryuenue sTuneHa u3 cMecu cepHoilIpoBoaUTh, HAOMIOJATh U ONUCHIBATH PECAKTHBEI,
pabdora Ne 3. ITo- |kHMCHOTHI (KOHIL.) ¥  STHJIOBOTOXUMHYCCKHUI 3KCIIEPHUMEHT I10 IOTYYCHHIO pOOHPKH,
IIydeHHe TUIEHA M |cnupTa. BzaumozeiicTBue 3TUICHA C3TUICHA. LITaTUBbI JUIs
OIIBITHL C HUM OpomHOM BonOH, monkuciaeHHbIMHAOMOAATE U OIUCHIBATE CAMOCTOSITEIBHO) POOHUPOK
pPAcTBOPOM II€pPMaHraHaTa KalWs|[IPOBOJUMBIE OIBITHI C IOMOIIBIO POJHOTO
["openue sTuneHa SI3bIKA U A3bIKA XUMHUU.
Cobmoaatsb paBuia TEXHUKH
AnkaaueHsl Ankanuensl. Kinaccudukanus nu-  |Ha3bIBaTb ajkaJUeHBbI 10 MEXYHApPOIHOH Koncrpykrop
€HOBBIX yriaeBogoponos. Conpsi-  [HOMEHKJIAType. MOJIEKYJIIPHBIX
sKeHHbIe TueHbl. Du3nueckue U Xxu- |OOBACHATh ~ DIEKTPOHHOE  CTPOEHME Mozenen
MHYECKUE CBOMCTBA JUBUHUIIA U MOJIEKYIT U3YYEHHBIX BEIIECTB.
usonpena. 1,2- u 1,4-npucoeaune- (Kimaccuduimponarsb JIMEHOBBIE
uue. CuHTe3 OyTajiMeHa u3 OyTaHa v |yrIIEBOIAOPO/IbI.
TaHOJIA lIMeTh IpeAcTaBICHHE O Ba)KHEHINNUX|
XMMHYECKUX CBOMCTBAX aJIKa- JHEHOB.
[IporHo3upoBaTh CBOICTBA H3y4aeMbIX|
BEIIECTB  HAa  OCHOBAHUU _ TEOPHU
TIONIMEPH3as. — [IIOJIIMEPH3ansl. KayIyKl. BY/Ka-|[XapaKIepPA30BaTs — POMBIILICHHBE
Kayuyk. Pesuna HU3ALHs KayIyKoB. Pe3rHa u 500HUT |TabopaTopHBIE  CIIOCOOBI  ITONYYCHHS
Kay4yKOB.
ConocrapiiATh ~ XUMUYECKHE  CBOMCTBA|
aJIKaJIueHOB C 00JIaCTAMU IPHUMEHEHUS
AnkuHEL CTpoerue,|AnkuHbl. OOmast xapakTepucThka|Has3plBaTh alNKWHBI 10 MEXKTyHAPOJHOM Konctpykrop
HOMEHKJIATypa, HOMEHKJIAaTypa M H30MepUsl alIKU-{HOMEHKIAType. MOJIEKYJIIPHBIX
m3omepus, pusmude- [HoB. CTpoeHme MoONeKymsl aneTH{OOBACHATH  3JIEKTPOHHOE  CTPOCHUG Mozene

CKHE CBOMCTBaA

nmeHa. Du3NUecKue CBOMCTBA AJIKH
HOB.

JlaGopaTtopHbie onbIThl. COCTABICHHUE
MoJele MOJEKYNl HelpeneTbHbBIX
COCIMHCHUIN

MOJICKYJT U3y4YCHHBIX BelecTB. O000IIaTH
3HAHMS " nenath BBIBOJIBI 0
3aKOHOMEPHOCTSIX M3MEHEHHU CBOWCTB B
rOMOJIOTHYECKOM pany AJIKUHOB.
MopenupoBaTb MOJEKYJIbl H3yYEHHBIX|
KJIACCOB BEILIECTB




XVUMUYCCKHUE
CBOIICTBA aJIKUHOB

XVMHUYECKHE CBOWCTBA AJIKMHOB
Peakuyu nprcoeuHeHHs TaloreHoB
raJoreHOBOAOPO/IOB, BOJIBI.
I'unpuposanue. Tpumepusauus u
nuMepusanus aneTuiaeHa. Kucnort
HBIE CBOWCTBA AJIKHHOB C KOHIIEBOM
TPOMHON CBA3BIO. AIIETHIIEHHUIBL,
OKHCIEeHHE alKUHOB  PacTBOPOM
nepMaHraHata kauus. IIpuMeHeHUe
aleTUIICHa.
JlemoncTpanmu. OTHOIIEHUE —arle-
TUJICHA K PacTBOpaM IepMaHIaHaT4
Kaius U OpomHO# Bojme. ['openue
alleTUIICHA

lIMeTh TMpeACTaBICHHE O BaKHEUIINX
XUMHUYECKHX CBOMCTBAX aJIKHHOB.
[IpOrHO3UPOBATh CBOICTBA H3y4YaeMBbIX|
BEILECTB Ha OCHOBaHHH TEOpHH
XUMHYECKOTO CTPOCHHS OpPraHHYECKUX|
BEIIECTB.
[IpOrHO3UPOBATh CBOWCTBA HEHU3yYCHHBIX|
BCILIECTB 10 AHAJIOTMH C W3yYCHHBIMU]
BEILIECTBAMH TOIO K€ TOMOJIOTHYECKOTO
psina.

HaGmogate u
PHpYEMBIE OIIBITHI

OIIUCHIBATH  ITC€MOHCTH

[PEaKTHBHI,
poOMpKH,
[ITATHUBBI

POOHUPOK

s

[omyuenne 3|

IIPUMEHEeHNE
AIKUHOB

KapOumHblii MeTO/ TOTY4ICHUS arie-
twiena. [lupomn3 merana. CunTe3
AIKUHOB AJKWJIMPOBAHUEM allCTHA
M T0B.
[IpumeHeHne
JleMOoHCTpanuu.
THJICHA THIIPOJIN30M
KaJbLHs

AJIKUHOB.
[Tonyyenue aie-
Kapoua

XapakTepru3oBaTh
mabopaTopHbIC
QITKIHOB.

ComocTaBiiaTh XUMHYECKHE  CBOWCTBA
QTKUHOB € OO0JAcTAMH  TPHMEHEHHS,
HaGmonath ¥ = ONKUCHIBATH  JIEMOHCT-
pPUpYyEeMBbIE OTBITEI

NOPOMBILUICHHBIE U
CHocoOBbl  MOJyYCHUs]

Pemenue 3amau u
BBIIIOJIHCHUEC
yIpaXHEHUI

BrinonHeHue ynpakHeHui 110 TeMaM
«ANKaHBI, «AJKEHBI», «AJKUAHBIY
Ha COCTABJIEHHE YPABHEHUI pEeaKLuii,
COOTBETCTBYIOLIUX 3a7]aHHbIM
cXeMaM, COJEp KalIUM HEU3BECTHbIE
BelllecTBa. Pemenue 3anau

Vcnionb30BaTh anropuTMBbl IPU PEIIEHUH
3a71a4.

CocTaBisTh YpaBHCHUA TI0 3aJaHHBIM
cXeMmaM IpeBpalieHnit




Apomarmyeckue  |Apensl. [Tonarue 06 apomatnunoctr|Ha3piBaTh apeHbl [0 TPUBHAIBHOH U Konctpykrop
YIIIEBOJIOPOIbL. IIpaBuno Xiokkens. beHzon —MexIyHapOIHOH HOMEHKJIaType. MOJIEKYJIIPHBIX
Crpoenue OeH-|cTpocHUE MOJIEKYNbl, (GU3nuecKUgOOBICHATE  DJIEKTPOHHOE  CTPOCHUE Mozenei
30JbHOTO  KOJbla,/cBOMcTBa. I'oMosornueckuit  psMoieKya H3ydeHHBIX BemecTB. O000maTy
HOMEHKJIATYpa, Oensona. Mzomepus qu3aMelleH- HBIN3HAaHUS M JeJaTh  BBIBOABL O
H30MepUs, OEH30JI0B Ha IPUMEPE KCUIIOJIOB 3aKOHOMEPHOCTSIX M3MEHEHHH CBOWCTB B
¢bmsnueckue rOMOJIOTHYECKOM PSITy apeHOB
Xumudeckue Peakiun 3amenienuss B 0eH30IbHOMVIMETh TNpEJCTaBICHHE O BaKHEHIINK [PEaKTHUBHI,
cBoiicTBa O€H30J1a U[sIIpe (rasloreHupoBaHUE, HU{XUMHYECKHX CBOICTBaX apeHOB. POOHPKH,
€ro roMoJIOTOB TpoBaHHe, AKWINpoBaHue). Peakiu[IporHo3upoBaTs CBOWCTBA HM3Yy4aeMbIX ILITaTHBBI pitiv:|
MIPUCOCANHEHHS K OCH30IyBEIlECTB ~ HAa  OCHOBAaHUM  TEOpPHUHU poOMpOK
(ruppupoBaHue, XJIOPHUPOBAaHHE HAXMMHUYECKOTO CTPOCHHUS OpPraHHYECKHUX
CBETY). OcobeHHoCTH XMMHHBEILECTB.

AJKHWIOCH30JIOB. HpaBHna OpUCHTAaA
UM 3aMecTUTelIeH B peakuuiax
3aMCILCHUA. BpOMI/IpOBaHI/Ie U HHA

TpOBaHHE TOJYO Hara  Kaius,
["aJIoreHpOBaHNE aJl- KUIOCH30JI0B B
OokoByr0 memb. JleMOHCTpanumu,

OtHomenne OeH307a K pacTBOpaM
IepMaHraHaTa Kajaus ¥ OpOMHOM

BOJIC. OxuciieHne TOJTyOJId|
pacTBOPOM TepMaHraHata Kauus
Okucenue ANKAIOCH30JI0B

PAaCTBOPOM II€PMaHTraHaTa KaJlnud

[TporHo3upoBaTh CBOMCTBA HEU3YYEHHBIX|
BEIIECTB 110 AHAJIOTMU C HU3y4YEHHBIMU
BEIIECTBAMU TOTO K€ TI'OMOJIOTMYECKOIo|
psina. HabmonaTs ¥ OMECHIBATH AE€MOHCTA
PUPYEMBIE OIIBITHI

[omyuenue 3l
MPUMEHEHHE apEeHOB

[losyyeHne ¥ NpUMEHEHHE apEeHOB
Peaxnust Bropria—®urtura xak me-
TOJ| CHHTe3a aNKuiIOeH3050B. CTHpon
Kak npumep HETpeeIbHOrq
apOMaTHYECKOTO COCTUHCHHSI.
JlemoHcTpanyu. [TonydeHue ctupona
NernoIMMepu3aliell oNIUCTHpoa U

XapakTepu3oBaTh  MPOMBIIUICHHBIE U
a0opaTOpHBIE  CIIOCOOBI  TOJY4YCHHUS]
apEHOB.

ConocTaBiATh ~XHMHYECKHE  CBOMCTBY

apeHOB ¢ 001aCTAMHI NPUMEHEHHUS.
HabOnarogate #  ONKMCHIBATE  JIEMOHCTA
pPUPYEMBIE OTIBITHI

HUCHBITAHUC €ro OTHOLICHMUSA K




Pemrenue 3amau u
BBITIOJTHEHUE
YIIpa)KHEHUH

Brimonnenue ympakHeHHH MO Teme
«ApeHb, Ha COCTaBJICHHE
YpaBHEHHUH peakIiii, COOTBETCTA
BYIOIINX 3aJaHHBIM CX€MaM, CO-
neprKaliM HEeW3BECTHEBIC BEIIECTBA.

Vcrionb30BaTh aarOPUTMbI IPU PELICHUU
3a/1au.

CocTaBUTb ypaBHEHHS IO
cXeMaM IpeBpaleHuit

3a/JaHHBIM!

[Ipuponnsie HCA
TOYHUKH  YIJICBOA
noponoB.  Hedts
ra3, yromb. Ilep-
BUYHAS nepepa-
0OTKa  YIJIEBOOA
POIHOTO CHIPBS

[IpupoaHble MCTOYHUKH YTIIEBOJOA
ponoB. IlpupoaHbBIi W TOIIYyTHHIH
HedTsHBIE Ta3pl, MX COCTaB, WCA
nons3oBaHne. HedpTb Kak cmech yr
neBonoposoB. I[lepBuuHas mepepa
6otka He(pTH. KaMeHHBIN yrob

XapaKkTepu30BaTh OCHOBHBIC HAIIPABJICHHS]
WCTIONIb30BaHUS U TepepaboTKu HeTH,|
[IPUPOIHOTO Tra3a U KAMCHHOTO YIJIst

PEaKTHBHI,
poOupKH,
[ITATHBBI

poOMpPOK

JIIL

I'myboxkas nepe-Bropuynass mepepaborka HedTn.(OnepupoBaTh IOHATHAMU «KPEKHHI™*-,
paboTka HedTn. Kpekuar HedTH. Mupomu3.[«muponu3sy, «pudopMunr». OOBACHATH
KpexkuHr, pu-PudopmuHT OTIMYUS TEPMHUYECKOTO KpPEKUHIa OT
(dbopmMuHT KaTaJIUTUYECKOTO. XapakTepu3oBaTh
OCHOBHBIC  HalpaBJeHUs  IIyOoKoi
I'enernyeckas cBsa3Kl eHeTHYECKas CBS3b MCEXIY pa3ﬂH'{'OHHCbIBaTb TFCHETUYCCKUEC CBA3U MCKIAY
MCOXKIAY pa3JIMYHBIMUHBIMU  KJIaCCaMH  YTJICBOAOPOAOBJM3YUYCHHBIMU  KJIaCCaMU  OpPraHUYCCKUX|
KJIaccaMu yrie{KauecTBeHHble peakuuu Ha HempeqcoeAuHeHHH. CoCTaBIATb  ypaBHEHHUS
BOJIOPOZIOB NeTIbHBIE YTIIEBOJOPOIBI peakiui, WUTIOCTPUPYIOIIHX|
FEHETUYECKYIO CBSA3b MEXKIY pa3IMYHbIMU
YTIIEBOAOPOIAMHU.
CoCTaBIATh ypaBHEHHS pEAKIHH 10
3aJaHHOW CXeMme MpeBpalleHuil, co-




I'anoreHonpous- | aJIOTCHONPOU3BOJIHEIE  YIJIEBOAO{ Has3bIBaTh rajoreHONpPONU3BOAHEIC KoHcTpykTOp
BOJIHbIE yriaeBo-ponos. CTpoeHue, HOMEHKIATypa, YIIIEBOJOPOJOB I10 MEXKAyHAPOIHOM MOJICKYJIIPHBIX
JIOPOJIOB. Crpogu3zomepus, ¢buznueckue ¥ HoMeHKJaType. OOBICHATH JIEKTPOHHOE MoJienei
HHE, HOMCHKJIATYpPa/XUMIYECKIEe CBOWCTBA. PeakIMy cTpoeHHe MOJICKYI H3YUCHHBIX BEIIECTB.
usoMepus, 3aMeIeHNUs rajJoreHa Ha TUapokci1 OO000IaThs 3HaHWS U IeJIaTh BEIBOIEI O
¢usmgeckue HHUTPOTPYIITY, JIMAHOTPYIITy.| 3aKOHOMEPHOCTSIX N3MCHCHHIA CBOWCTB B
XUMHYECKHE JleiicTBHEe Ha TaJOTCHJIPOU3BOIHEIG TOMOJIOTHYCCKOM PSIIY
CBOMCTBa BOJHOTO U CHHMPTOBOTO PacTBOPY IAaTOI€HOIPOU3BOJHBIX YIIIEBOAOPOJIOB.
menoud. CpaBHEHHE peakIMOHHOWVIMETh NpEeACTaBICHHE O BakKHeHImmX
CIIOCOOHOCTH aJIKWJI-, BUHWII-, (DeHUIT{XUMHUYIECKHX CBOCTBaxX rajo-
1 OeHsmwiIranoreHu10B. [IpuMeHeHNEreHONPOM3BOTHEIX YIIIEBOJIOPOIOB,
TaJIOTeHITPOM3BOAHBIX.  Mcmomb30q[IporHo3upoBaTh CBOWCTBA HM3ydaeMbBIX
BaHHUE TaJIOTEHIIPOM3BOHBIX B OBITY/BEIIECTB ~ HA  OCHOBAaHHHM  TEOPHH
TEXHHKE W B CHHTe3e. [IOTyYeHMEXUMHUYECKOTO CTPOCHHS OpraHWYeCKUX
AITKaHOB BOCCTaHOBJICHAEM|BEIIIECTB.
HO/IaJIKaHOB HOZI0BOIOPOAOM. [COTIOCTABISATh ~ XMMHYECKHE  CBOMCTBA
\Macnuiiopeanuueckue coeournenusi  [raJOreHONPOU3BOIHBIX YIIIEBOIOPOIOB ¢
00JIaCTSIMU IPUMEHCHHUS
O6o0maroiee Cocrasienue ¢opmyn u HasBanui CucTeMaTH3HpOBaTh U 0000IIATH
HIOBTOPEHHE 110 TEME|YTIIEBOIOPOIOB, UX TOMOJIOTOB, U30 IIOJIydEHHbIE 3HAHUS O CTPOCHHUH,
«YTIEBOIOPOIB)  [MEPOB. CBOHCTBaX, MOJIYYCHHHU 1 IPIMECHEHNH
3agaHus O COCTABICHUIO YPaBHEHUY YIIIEBOJIOPOJIOB.
peakiuii ¢ yuactieM yriaeronopoaoB] CocTaBisaTh 0000IIAOIAE CXEMBI.
pEaKLuid, wunocTpupytonmx| ONUCHIBATh TEHETUYECKUE CBA3U MEXKIY
TFCHETUYCCKYIO CBA3b MCXKAY HU3YYCHHBIMHU KiIaCCaMU OPTaHUYCCKUX
PasIMYHBIMU KJIacCaMH  YIJIEBOJO-{ COEAMHEHMI
pozoB
KonrposnbHas KonTponb 3Hanmii no teme «Yrine-| OcCyIIECTBIIATh I03HABATEILHYIO
paboTa Ne 2 10 TeMe|[BOZOPOABD» pediexcrio B OTHOIICHUH COOCTBEHHBIX
«YTIeBOOPOIBI» JOCTIDKEHMH B IIpoliecce perieHus
y‘IC6HBIX M IMO3HABATCIIbHBIX 3a1a4

TEMA 4. KHCJIOPOACOJAEPKAIIUE OPTAHUYECKUE COEJUHEHUSI (38)

1,3,58




Cruptht Crinpthl. Homenkiiarypa u u3ome- | Ha3bpiBaTh CIIUPTHI 10 MEMKIYHAPOIHOM pEaKTUBHI,
pus cnupToB. TOKCHYECKOE IEUCT- | HOMEHKIIAType. IpOOHPKH,
BUE Ha OPraHr3M MeTaHoJa U 3Ta- | OOBICHATH HIIEKTPOHHOE CTPOCHHE IITATUBHI A1
HoJa. PU3NUecKue CBOMCTBA ITpe- | MOJIEKYJI U3YYEHHBIX BEIECTB. poOHPOK
JIENTBHBIX OJTHOATOMHBIX CIIUPTOB O0600mAaTh 3HAHKA U IE€JATh BEIBOIBI O
3aKOHOMEPHOCTSIX M3MEHEHHIA CBOWCTB B
XUMHUYCCKHUE XuMmr4yeckre CBOMCTBA CIIMPTOB MeTs mTpencTaBieHHE O BaKHEHIINX pEaKTHUBHI,
CBOWCTBA U IO~ (KUCTIOTHBIE CBOMCTBA, PEAKIIMH  [XMMHUYECKUX CBOWCTBAaX CIIUPTOB. IpOOHUPKH,
JIy4€HHE CIIUPTOB. | 3aMEIICHHS THIPOKCHIBLHOM Tpym- [[IporHo3MpoBaTh CBOMCTBA H3Yy4acMbIX IITATUBEI IS
IIpocThie 3GUpBl | TIBI HA FAJIOTeH, MEKMOJICKYJISIPHAS |BEILIECTB Ha OCHOBaHUH Teopuy poOupoK

. ¥ BHYTPUMOJIEKYIISIpHAST
JEeTHIpaTaIHsl, OKHCIICHHE,
PEaKIUH YTIIEBOIOPOJHOTO
paaukana). ATKOTOJISI- THI.
I'mpponus, ankunupoBanue (CHHTE3

MPOCTHIX A3PHUPOB M0 BuiibsiMcoHy).

TIpompbIeHHEIN cCHHTE3
MmeraHona. [IpocTeie adupsl Kak
H30MEpBHI MPEIeNIbHBIX 0JTHOATOM-
HBIX ciUpToB. CpaBHEHUE UX HHU3H-
YECKHX U XUMHUYECKUX CBOMCTB CO
cnupTaMu. Peakius paciierieHus
MPOCTHIX 3(PUPOB HOIOBOJOPOIOM.
JemoHcTpanuu. B3aumonericteue
HaTpus ¢ 3TaHosIoM. OKuCIeHHE
3TaHoisa okcuaoM menu. ['openue
staHona. Bzaumopeiictsue mpem-
OYTHIIOBOTO CITUPTA C COISTHON KUC-
nortoi. MogodopmHas peakius.
JlabopatopHble ombITEL 5. CBOA-
CTBa 3THJIOBOTO CIHMPTa

XAMHUYECKOTO ~CTPOCHHS  OPTaHUYCCKHX
BCIIIECTB.
ITporHO3UpOBaTH CBOWCTBA HEM3YISHHBIX
BEIIECTB [0 AHAJIIOTHU C U3yIECHHBIMU
BEII[ECTBAMH TOTO YK€ TOMOJIOTHIECKOTO
psina. XapakTepu30BaTh MPOMBIIIICHHBIC
1 71a00paTOpHBIC CIIOCOOBI MOTYYCHHS
CITHPTOB.
COmoCTaBIsATh ~ XUMHYECKHE  CBOMCTBA|
CIIUPTOB C 0OIACTSMHE IPUMEHEHHSI.
HccnemoBarh CBOMCTBA H3y4aeMBbIX
BEIIIECTB.
Hab6nronars AeMOHCTpUpPYEMbIE U
CaMOCTOSTEIIBHO IPOBO/IMMBIE OIIBITHL.
HaOmronare M ONUCHIBATH XUMHYECKHUE
PEaKIMK C TIOMOIIBIO POJHOTO S3bIKA H
SA3bIKAa XUMUHU.
Cobnroath mpaBmia TEXHUKA




ITpakTuueckas Tlony4yenne OpoMdTana u3 3TaHosa | IIpoBOAWTE, HAOMIONATE M OIMCHIBATH PEAKTUBBI,
paGora u Opomua HaTpus XUMHYECKUAN IKCIIEPUMEHT T10 poOMpKH,
Ne 4. Tlonyuene noyueHuro Opomarana. Habmronats u [ITaTUBBI s
GhoM>TaHA OIHCHIBATh CAMOCTOSTEIILHO pOOUPOK
P MIPOBOJTUMBIE OTIBITHI C TIOMOIIIBIO
POJTHOTO SI3BIKA U A3bIKA XUMHH.
Cobimro1aTh TIpaBuiia TEXHHKH|

MHOroaTOMHEIE Mpmuoroatomusie criupThl. OTiiieH- | Ha3piBaTe MHOrOaTOMHBIE CIIMPTHI IO PEaKTUBHI,
CIUPTBI TJIHKOJIb ¥ TIIUIEPHH, UX (Qu3nde- | TPUBUAIBHON U MEXKAYHApOJHOM IpoOupKH,

CKHME ¥ XUMHYECKHE CBOMCTBA. HOMEHKJIaType. IITATUBBI JJ1s

CHHTE3 THOKCaHa U3 OOBACHATH 3JIEKTPOHHOE CTPOCHHE pOoOUPOK

STHJICHIIIUKOJIS. TOKCHYHOCTD
sTuneHrmKois. Kauecrsennas
peakuysi Ha MHOTOaTOMHBIE
CIHPTHL

Jemonctpanuu. KauectBenHnast pe-
aKI¥sl HA MHOTOQTOMHBIE CITUPTHI.
JlaGoparopHsie onbIThL. 6. CBO¥-
CTBa INIMLICPHUHA

MOJIEKYJI U3yIeHHBIX BenlecTB. FiMeTh
MIPE/ICTAaBICHAE O BAKHEHIIINX
XMUMHUYECKHX CBOMCTBaX MHOTOATOMHBIX
crupToB. [IporHo3mpoBaTh CBOKCTBA
M3y4aeMbIX BELIECTB Ha OCHOBAHUH
TEOPHH XUMHYECKOTO CTPOCHHS
OpraHUYeCKUX BEIECTB.
CorocTaBisTh XUMUYECKHE CBOMCTBA
MHOT'0ATOMHBIX CIIUPTOB C O6HaCT5[MI/I
IIPUMCHCHMA.

HaGmonath JeMOHCTpHpYEMBIE |

CaMOCTOATCIBHO IMPOBOJAMMBIC OIIBITHI.




Denonsr

®enounel. HomeHknatypa u nuzome-
pust. BzaumHoe BiustHUE TPyl
aTOMOB Ha rpuMepe ¢GeHoa.
dusnyeckre 1 XUMHYECKHE
CBOWCTBa (heHOIa U KPEe30JIOB.
Kucnornsle cBoiicTBa (heHOJIOB B
CpaBHEHHH CO CIIUpTaMu. Peakin
3aMelIeHus B OEH30JIbHOM KOJIbIIE
(ra’oreHupo- BaHUE, HUTPOBAHUE).
Oxucienue (GeHOO0B.
KauecTBeHHBIE peakiiy Ha (HeHOIL.
TIpumenenue denomna.
Jemonctpanmn. KagectBeHHble
peaknuu Ha HeHOIIBI.
Jla6opaTopHbie onbITHL. 7. CBO#i-
ctBa (heHona. KauecTBeHHbBIC
peaknuu Ha GEeHOIIbI

HasbiBath (heHOITBI 10 MEKAYHAPOIHOM
HOMEHKJIaType.

OOBACHATH HIIEKTPOHHOE CTPOCHHE
MOJIEKYJI U3yYEHHBIX BEILIECTB.
OnpenensTh BIMSHAE Ha PEAKLIOHHYIO
CIocoOHOCTh (peHoNa p-Tr-Cco-
TIPSDKEHUSL.

WwmeTts npencTaBneHne 0 BaKHEHIIINX
XMMHYECKUX CBOIcTBaxX (heHOIIOB.
ITporHo3upoBaTh CBOUCTBA H3y4aeMBbIX
BEIL[ECTB HA OCHOBAaHUU TEOPUHU
XUMMYECKOTO CTPOCHUS OPTaHUIECKUX
BEIIECTB.

ConocTapiaTh XHMHIECKHE CBOWCTBA
(eHOTIOB ¢ 00IACTSIMHU MPUMEHEHHSL.
HccnenoBaTh cBOWCTBA H3Y4aeMbIX
BEIIECTB.

Habmonats 1eMOHCTpHpYeMbIe 1
CaMOCTOSATCIIbHO ITPOBOAUMBIC OIIBITHI.
HabroaTh ¥ OMCHIBATE XMMHYIECKUE

Konctpykrop
MOJIEKYJISIPHBIX
Moieneit

Perienne 3aga4 u
BBINIOJIHEHHE
YIIpaKHEHHI

BEITIOTHEHNE YyIPaKHEHUH 110 TEME
«CrupTsl ¥ pEeHOIBI», HA COCTaBIIe-
HHUE YPaBHEHUH peaKluii, COOTBET-
CTBYIOIIUX 3alaHHBIM CXE€MaM, CO-
ACpKalllUM HEU3BCCTHBIC BCUICCT-
Ba. Penienue 3anau

BBGIBIHITH B3aAMHOE BIVSHIE ATOMOB B
MOJIEKYJIaX OPTaHMYECKUX COCMHEHNUIH
Ha [IPEMepEe CPaBHEHHUS CBOICTB
6eH3oua, heHomna, anupaTuIeckoro
CITHpTA.

Vcrionp30Bath alropuTMbl [IPH PEIICHAH
3a/ad.

CocraBsiTh ypaBHEHHUs 10 33 [aHHBIM
cXeMmaM IpeBpalieHnit




KapOonuinbHble
COETIMHEHUS:
HOMEHKJIATypa,
u30Mepusl, peax-
1Y TIPUCOENU-
HEHUs

KapGonunbHble coeiuHeHUs. DIeK-
TPOHHOE CTPOEHUE KapOOHUIBHOM
rpynnsl. Homenknarypa, nzomepust
QIIBJICTUIOB. AJIBAETHUIBI U KETOHBI.
duznyeckue cBoKCTBa (hopMabie-
TH]a, alleTabIerua, aneroxa. [lo-
HSITHE O K€TO-CHOJIHOM TayTo-
MepuH KapOOHUIIBHBIX, COEIHE-
Huil. Peakuyu nprcoenHeHus
BOJIbI, CIIUPTOB, IUAHOBOAOPO/IA U
THIPOCYNb(UTa HATPUSL.
CpaBHeHHE peaKIIHOHHON
CIIOCOOHOCTH AJILIETUAOB U
KETOHOB B PEAKIUX IIPH-
COE/IMHEHHS

HazbiBaTh kKapOOHMIBHBIE COCANHEHNS
110 TPUBUAIBHOM U MEXTYHAPOTHOM
HOMEHKJIaType.

OOBACHATH HIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3yYEHHBIX BEILIECTB.
O0001aTh 3HaHUS U AeNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUI! CBOICTB B
TOMOJIOTHYECKOM PSIly alIbIETUI0B U
KETOHOB.

CpaBHUBATH PEaKLIMOHHYIO CIIOCOOHOCTD
QIIBJIETUIOB ¥ KETOHOB B PEAKIIHSX
TIPUCOSTUHEHUS

Konctpykrop
MOJIEKYJIIPHBIX
Mojenen




Xumudeckue Peakiu 3aMenieHus aTOMOB BoJI0- | VIMeTb Ipe/IcTaBlIeHUE O BaXKHEHIINX PEaKTHUBHI,
CBOICTBA U Me- poJia TpH a-yYIJIEPOJHOM aTOMe Ha | XMMHYECKHX CBOHCTBaX KapOOHMIIBHBIX IpOOHUPKH,
TO/BI TIOJydeHus1 | rayored. [loaumepusanus Gpop- coeauHeHui. [Iporno3upoBars cBoHCTBa IITaTUBBI 715
KapOOHMIIBHBIX MaJIBJICTH]IA U alleTalbACTU/IA. HU3y9aCMBIX BCIICCTB Ha OCHOBAHUU pOOHPOK
COSMHEHUHN CuHTe3 cupTOB B3auMoieiicTBiEM | TEOPHH XUMHYECKOTO CTPOCHHMS

KapOOHMJIBHBIX COCTUHEHUH ¢ OpTaHUICCKMX BCIIECTB.

pEeaKkTUBOM rpI/IHLﬂpa. OxucJiieuue HCCHCHOB&TB CBOUMCTBA U3ydaCMbIX

KapOOHWIIBHBIX COCIMHEHHH. BCILECTB.

CpaBHEHHe OKHCIeHHs anberuios | Ha0MOMaTh IEMOHCTPHPYEMbIC 1

U KETOHOB. BOCCTAHOBIICHHE CaMOCTOSITEIBHO ITPOBOIUMBIE OTIBITHI.

KapOOHIIBHBIX COEMHEHHI B Hab6monaTh 1 ONMCHIBaTH XUMHUECKUE

crupThl. KauecTsennsle peaknuy | PEAKHIHH C TIOMOIIBIO POIHOTO A3bIKA M

Ha TBICTH/IHYIO TyTy. Peakiyy | A3PIKa XUMHH. Wnentuduuuposarpb

ATTBII0JTb- HO-KPOTOHOBOH allbICTH/IbI C OMOIIBIO KaYECTBEHHBIX

KOHICHCAITHH. OCOGEHHOCTH peakiuii. Cobmoarh paBuia TEXHUKU

(dopmansaernaa. Peaxuns gCSOHaCHOCTI/I. .

opMabIerua ¢ heHOMOM. OTIOCTABIISITH XUMHIECKHE CBOHCTBA

MeToE moTyeHms KapOOHMJIBHBIX COSIUHEHUH C

. o0nacTsAMU IPUMEHEHHS

KapOOHMIBHBIX COCIMHEHHUH.

Jemoncrpanun. Onpenenexue

aJIbJIETUI0B IIPH TIOMOLIH Kaye-

CTBEHHBIX peakiuil. Okucienue

AJIB/IETU/I0B IEPMAHIAHATOM KaJIMsl.

Jlabopatophsie onbIThL. 8. CBO¥-

cTBa (hopMaHa
[paxTuueckas Ilomy4yenue aneToHa u3 aneraTa ITpoBoauTh, HAOIIOAATH U OLIUCHIBATD PEaKTHBHI,
pabota KaJTbLIUSI M U3YYCHHUE €r0 CBONCTB XUMUYECKUH 3KCIIEPUMEHT 110 MIPOOHPKH,
Ne 5. TTony4yenue MIOJIyYEHUIO alleTOHa. LITATUBBI JIsI
aleToHa Hab6umionath 1 onuchIBaTH caMo- poOHPOK

CTOATCJIBHO IPOBOAMUMBIC OTIBITHI C
TIOMOUIIBIO POJHOIO SI3bIKA'M SI3bIKA




Pemenne 3anau u

Brimonsenue ynpaxuaeHuit o reme

Hcnonb30BaTh alnropuT™Bel IPY PEIIEHUN

BBITIOJIHEHUE «KapOoHHIIbHBIC COCTMHEHUY, HA | 3a7ad.

yIpaKHEHUH cocraBJieHHe ypaBHEeHHIA peakiuii, | COCTaBIATH ypaBHEHHs 0 3aJaHHBIM
COOTBETCTBYIOIINX 3aaHHBIM CXeMaM IIpeBpalleHui
cxemaM,  COJAEpXalluM  Hewus-
BECTHBIE BellecTBa. Perenue 3amaq

Kap6onoBsie KapOoHOBBIE KHCIOTHL JeKTpoH- | HaspiBaTh KapOOHOBBIE KUCIIOTHI IO natauk pH

KHUCIIOTBI HOE CTpOeHHE KapOOKCHUIIbHOM TPUBHAIBEHOW U MEXTyHAPOTHOU dpoBoit
rpynmnsl. 'omonornueckuii psn HOMEHKJIAType. nabopaTopuun
[IPEACIIBHBIX OJHOOCHOBHBIX OOBSICHATB AIICKTPOHHOE CTPOCHHE PEaxTUBEL,
KapOOHOBBIX KHCIIOT. Pu3nueckue | MOJIEKYJI H3YYEHHBIX BEIIECTB. Hp06I/IpKI/I,
CBOMCTBa KapOOHOBBIX KUCIIOT Ha | O000MIATh 3HAHKSA U AENATh BEIBOIEI O MTaTUBbI JJIA
npUMepe MypaBbHHOM, YKCYCHOM, | 3aKOHOMEPHOCTSAX U3MEHEHHI CBOKCTB B npoOHPOK

MPOMHOHOBOM, MaIbBMUTUHOBOM U
CTEapUHOBOM KHUCIIOT. XUMHUYECKUE
CBOICTBa KapOOHOBBIX KHCIIOT.
KucnorHsle cBoiicTBa (13MEHEHUE
OKPACKH MHJUKATOPOB, PEAKILIUH C
AKTHBHBIMU METaJlIaMHU,
OCHOBHBIMHU OKCHJaMH,
OCHOBAHUSMH, COJLIMU).
N3menenue cuibl KapOOHOBBIX
KHUCJIOT IIPY BBEICHUM JOHOPHBIX U
AKUENTOPHBIX 3aMECTUTEINEH.
BiaumonetictBrue kapOOHOBBIX KHC-
JIOT CO CIUPTaMU (peaxuust Tepu-
(ukanun). ['anorenuposanue Kap-
OGOHOBBIX KHCJIOT B OOKOBYIO LIEIb.
Oco0eHHOCTH MypaBEUHOM KHCII0-
Thl. BaxkHeile npeacraBurenu
KJ1acca KapOOHOBBIX KHCIIOT M UX
npuMeHenue. [lomydenne MypaBby-
HOM M YKCYCHOH KHCJIOT B
IPOMBIIUIEHHOCTU. Bhiciue

TOMOJIOTHYECKOM PsTy KapOOHOBBIX
KHCIIOT.

Wmets npeacTaBiIeHre 0 BaKHEUIINX
XHUMHUYECKUX CBOMCTBAaX KapOOHOBBIX
KHCJIOT.

OOBSCHATH U3MEHEHHE CHIIBI Kap-
OOHOBBIX KHCJIOT IIPH BBEACHUH J10-
HOPHBIX U aKIETITOPHBIX 3aMECTUTEIICH.
[Iporuo3upoBaTh CBOWCTBA H3y4aeMbIX
BEILIECTB HA OCHOBAaHUU TEOPUH
XHUMHYECKOT0 CTPOSHHSI OPTaHUYECKUX
BEIICCTB.

Hccnenosats cBOMCTBA U3y4aeMBbIX
BEILECTB.

HabnronaTh 1eMOHCTpUPYEMBIC U
CaMOCTOSITEIIbHO MPOBOIUMBIC OITBITHI.
Habmroate ¥ onKChIBaTh XUMHYECKHE
PEAKIHU C IOMOIIBIO POTHOTO SI3bIKA U
SI3BIKa XUMUH.

CobmroiaTh IpaBuIIa TEXHUKH
0e3011acCHOCTH




IpakTuueckas
pabota

Ne 6. TTomygenne
YKCYCHOM KHC-
JIOTBI

Tlosyuenne ykCycHOM KHCIIOTHI U3
aleTara HaTpUs U U3ydYECHUE e
CBOMCTB

[IpoBoauTh, HAOIIOAATH U ONIMCHIBATD
XUMUYECKUH SKCIIEPUMEHT 110
MIOJIyYEHUIO YKCYCHOM KUCIIOTHI U
U3y4EHUIO €€ CBOICTB.

Hab6monath n onuceIBaTh caMo-
CTOSITENIHO IPOBOIMIMBIE OITBITHI C
TIOMOLIBIO POIHOTO SA3bIKA U SI3bIKA
XUMHH.

PEaKTHBHI,
pooupKH,
LITaTUBBI U1
poOMpPOK

DyHKIFOHATHHBIE
TIPOU3BO/THEIE
KapOOHOBBIX
KHUCJIOT

OyHKIMOHATBHBIE TPOM3BOIHBIE
KapOOHOBBIX KHCIOT. [TomydeHne
XJIOPaHTUJIPUIOB U aHTUIPHIOB
KUCIIOT, UX ruapoin3. [lomydyeHne
CIIOKHBIX 2()UPOB C HCTIOIH30BaHHU-
€M XJIOPaHTHIPUIOB U AaHTHAPUIOB
KUCHOT. C0KHBIE YOUPHI KaK H30-
Mepbl KapOOHOBBIX KUCTOT. CpaB-
HeHUe (HU3HUIECKUX CBOWCTB U
PCaKIIMOHHOW CIIOCOOHOCTH
CIIOKHBIX Y(OUPOB ¥ HF30OMEPHBIX KM
KapOOHOBBIX KHCIOT. [ Hapomm3
CJIOXKHBIX 3pupoB. CHHTE3
cI10XHBIX dpupdeHonon. CiaoxHbie
3(hUpPBI HEOPraHMYECKUX KUCIOT.
Hurpormunepun. Amuasl. Conu
KapOOHOBBIX KHUCJIOT, UX
TEPMHUYECKOE Pa3JIOKEHUE B
MPUCYTCTBUH 11esioun. CuHTE3
KapOOHMIIBHBIX COCMHEHU
pa3nokeHNEeM KaJIbIIMEBbIX COJEeH
KapOOHOBBIX KHUCIIOT.
Jla6opatopusie onbIThl. 10. Conu
KapOOHOBBIX KUCIIOTOB

OOBACHATH HIEKTPOHHOE CTPOCHUE

MOJICKYJI U3YYEHHBIX BEILECTB.

Wmets npeacraBiieHre 0 BaKHEHIINX

XHUMHYECKUX CBOWCTBAX yHK-

LHOHATBHBIX POM3BOIHBIX KAPOOHOBBIX

KHUCJIOT.
CpaBHUBaTh (DU3UYECKUE CBOWCTBA U
PEaKIMOHHYIO CIIOCOOHOCTH  CJIOXKHBIX
SGUPOB U U3OMEPHBIX MM KapOOHOBBIX
KHCJIOT. IIporno3upoBats CBOMCTBA
I/l3y‘13.CMI>IX BCIIICCTB HA OCHOBAHNU TeOpI/Il/l
XUMHUYICCKOI'O CTpOCHI/lH opral-mqecxux
BEIICCTB.
HccnenoBathb
BEIICCTB.
HaOmronare M ONUCHIBATH XUMHYECKHUE
peaKiMy C MOMOIIBI0 POJHOTO S3bIKA U
S3bIKA XUMHU.

CobmoaTh paBuIa TEXHUKU

0€30MMacHOCTH.

ComnocTaBisATh XUMHYECKUE CBOMCTBA

(YHKIMOHANBHBIX TPOU3BOIHBIX

KapOOHOBBIX KHCIIOT € 00JIACTAMHU

l'IpI/IMCHCHI/IH

CBOWCTBA  W3y4YaeMbIX|




[IpakTrueckas CuHTe3 STHNanerara u3 ykcycHoit | IIpoBomuTh, HAOMIOAATH M ONHCHIBAThH PEaKTHUBHI,
pabora KHCJIOTHI U 3TAaHOJIA XUMUYECKUH SKCIIEPUMEHT 110 IpOOHUPKH,
Ne 7. Tlony4yenue MOJTy4eHHUIO dThanerara. Habmonates u INITATUBBI JJIS
STHJIa- LeTara OIMCHIBATh CAMOCTOSATEIBHO poOMpPOK
IIPOBO/IUMBIE OTIBITHI C TIOMOLIBIO
POJIHOTO SA3bIKA U S3bIKa XUMHUHU.
MHoroo6pa3ue IIpencraBnenue o HenpenenbHblX, | HaspiBaTe HempenenbHbIE, apoMa-
KapOOHOBBIX ApOMATHYECKUX U JUKApPOOHOBBIX | THYECKHE U JUKapOOHOBBIE KUCIOTHI IO
KHUCIIOT kucinoTaXx. OcOOEHHOCTH MX CTPO- | TPUBHAIBHOM M MEXyHApOIHON
€HHs U CBOICTB. 3HaueHHe kapbo- | HOMCHKIIATYpeE.
HOBBIX KHCJIOT OOBSCHATH 3JIEKTPOHHOE CTPOCHHE
MOJIEKYJI U3y4EHHBIX BemiecTB. MimeTs
MIPECTaBICHNUE O BaXKHEHIINX
XHUMHYECKUX CBOMCTBaX KapOOHOBBIX
Perienue 3aau v | BbInonHeHue yrpaxHeHHH 110 TeMe | Mcrnoap30BaTh allrOPUTMBI TIPU PEIICHUH
BBINIOJIHEHHE «KapOoHOBBIE KUCIIOTHI», Ha CO- 3a1ad.
yIpaXHEHUI CTaBJICHUE ypaBHEHUH peakiuid, co-| COCTaBIATH ypaBHEHM 10 3aJAHHBIM
OTBETCTBYIOIMX 32JJAHHBIM CXe- cXeMaM IpeBpalieHnit
MaM, CoAeprKallluM HEU3BECTHBIC
BEIL[ECTBA.
Perenne 3a1a4, BBIBOJ MOJIEKYJISIP-
HOU (OpMYJIbI KApOOHOBBIX
kucsor. CocraBiieHHE CXeM
CHHTE3a 3aJJaHHBIX COCAMHEHUH
[paxTuueckas Pemenne kauecTBeHHBIX 3a7a4 Ha | [IpoBOIHTE, HAOMIOAATH M ONUCHIBATH PEaKTHBEI,
pabora pacno3HaBaHHE KHCJIOPOACOAEPKa- | XUMUYECKUN SKCIIEPUMEHT O poOHpKH,
Ne 8. Perienue IIMX OPTaHUYECKUX COSANHEHUH pacro3HaBaHHIO LITATUBBI JIsI
SKCIIEpUMEHTAIIEH KHCJIOPOJOCOIEPKAIINX OPraHUIECKUX poOUpoK
BIX 3aJa4 110 TeME COCIMHEHHH.
«Kucnoponco- Habmnronath 1 onuceIBaTh camo-

JiepoKaliue opra-

CTOSATEJIbHO IPOBOAUMBIC OIIBITEI C




O06o6matommii
YPOK IO TeMe
«Kwucnmopoxaco-
JieprKalue opra-
HUYECKHE CO-

3afaHus 10 COCTABICHHIO ypaBHE-
HUM peakuuil ¢ y4acTUEM KHCIIO-
poACoEpKAIUX OPTaHUIECKHUX CO-
€IMHEHMI; peaKH, HWIUTIOCTPU-
PYIOIIMX TEHETHYECKYIO CBSI3b

CucreMaTH3upoBaTh U 00001aTh
MOJTYYSHHBIC 3HAHUS O CTPOCHHH,
CBOMCTBAx, OJYYCHUH U TPUMCHCHUHU
KHCIIOPOJICOACPIKALIMX OPTAaHUUECKHUX
coequHeHui. CocTaBsATh 00000

CIUHCHUS» MEXKTy HUMH. cxeMbl. ONHCHIBATh TCHETHICCKHE CBSA3U
CocraBrieHUe ypaBHEHHI 110 331aH- | MEX/y U3YYCHHBIMH KJIACCaMH Op-
HBIM CXEMaM IMpeBpalieHui TaHMYECKUX COCTMHCHU I
KonTpossHast Kontposs 3HaHMi 10 TeMe OcyniecTBIAT ITI03HABATENEHYIO
paboTa 1o Teme «Kucnopoacoaep:xarue pedIieKcrio B OTHOIICHUH COOCTBEHHBIX
«Kucnopomco- OpraHUYeCKHUe COCAUHEHUS JNOCTIOKEHHH B TIPOLIECCe PELIeHHs

JiepIKaliye opra-
HHYECKHE CO-
€IMHEHUS

y‘le6HI>IX W IIO3HABATCIIBHBIX 3a1a4

TEMA 5. A30T- U CEPOCOJIEP’KAIIME COEJUHEHMSI (12)

1,5,8

Humpocoeoune
HUA

[Humpocoeounenus.  DnekmpoHHO€
cmpoenue numpozpynnol. Ilonyuenug
HUMpocoeounenuti.  B3pvlguamoie
sewecmea

Haszvleams HUMpocoeoOuHe s no
MpUBLATILHOU U MEXHCOYHAPOOHO
Homenxnamype. O0vACHAMb INEKMPOHHOE
cmpoenue MONeKyn U3y4eHHbIX 8eujecms.
HMmemb npedcmagietue 0 8axiCHetuux

XuUMU1ecKkux ceolcmeax Humpocoe()unenuzl

TloHumamy 3HaueHue HUMPOCOEOUHEHU.
Conocmasname xumuueckue coUCmed
HUMPOCOeOUHeHUTl ¢ 0bracmamu

NPUMEHEHUA




AMUHBI

Awmunsl. M3omepust amuHOB. [lep-
BUYHBIC, BTOPUYHBIE U TPETUUHBIE
amuHbl. Ou3nueckue cBOcTBa
MPOCTEHIINX aMUHOB. AMHHBI KaK
opranuueckue ocHoBanus. Conu
IKUJIAMMOHUS. AJIKUJIMPOBAHUE U
anUIMpoBaHue aMUHOB. Peakiuu
aMUHOB C @30THCTOM KHCIOTOM.
Jemonctpanyu. OCHOBHBIE CBOIi-
CTBa aMMHOB

HazpiBaTe aMUHBI IO TPUBHAIBHON U
MEXKyHapOIHON HOMEHKIIATYpE.
OOBACHATH NEKTPOHHOE CTPOSHUE
MOJIEKYJI U3y4EHHBIX BeleCTB. MIMeThb
IIPEACTABIICHHUE O BAXKHEHIINX XUMUIECKUX
CBOMCTBax aMUHOB. [Iporuosuposarb
BO3MOYKHOCTb IPOTEKAaHUI XMMUYECKUX
peakiuii Ha OCHOBE 3HaHUi 00
3JIEKTPOHHOM CTPOEHUH BELIECTB.
OOBACHATH IPOTEKAHUE XUMUYECKUX

Koncrpykrop
MOJIEKYJISIPHBIX

Mozenen
natuuk pH
nudpoBor
nabopaTropuu

I'eTepormkiraeck
Ue COCTMHEHUS

T'erepouukiel. @ypan u nuppos
KakK MPe/ICTABUTENH MSATUYIICHHBIX
TeTepPOLMKIIOB. DJIEKTPOHHOE
CTPOEHUE MOJIEKYJIbI IUPPOJIA.
Kucnornsie coiicTBa nuppomna.
Jemonctparu. OOpasis rerepo-
IUKJINYECKUX COCTUHEHUH

OOBACHATH IEKTPOHHOE CTPOSHUE
MOJIEKYJI U3y4€HHBIX BellecTB. FIMeTh
IIpeJICTaBIEHHE O BAKHEHIINX XUMUIECKUX
CBOIICTBaxX reTepPOIMKIMIECKUX
coequHeHUH. OOBICHATD IPOTEKAHNUE
XUMHYECKUX peakuuii Mexay
OpraHUYECKUMH BEIECTBAMM, UCIIOIb3YsI
3HaHUA 00 UX MEXaHU3MaX.
ITporHo3nupoBaTh BOSMOXKHOCTh

lecTnunenubie
TETEPOUUKIIBI

IIupunun Kak npeacTaBUTENb IIEC-
TUWIECHHBIX T€TEPOIMKIIOB. DJIeK-
TPOHHOE CTPOEHHE MOJICKYJIBI TH-
puauHa. OCHOBHBIE CBOMCTBA MU~
PUIMHA, PEaKIUH 3aMEIICHUs C
apomarudeckuM siapom. Ipencras-
JieHne 00 UMHIA30J1e, MTUPUINHE,
MypHHE, IYPHHOBBIX U TUPUMHIN-
HOBBIX OCHOBAHUSX

OOBACHATH IEKTPOHHOE CTPOCHUE
MOJIEKYJ U3yUEHHBIX BelecTB. MIMeTh
IPEJCTABICHUE O BAXKHEHIIINX XUMUUECKUX
CBOMCTBAX reTepOLMKINYECKUX
coenuHeHUH. OOBSICHATH IPOTEKAHNUE
XUMHYECKUX peakuuil Mex a1y opranuye-
CKHMH BeIl[ECTBAMHU, UCTIOJIb3Ys 3HaHUsI 00
nx MexaHu3Max. [IporHozupoBatsb
BO3MOKHOCTb ITPOTEKaHUS XUMUUECKUX
peaxuuii Ha OCHOBE 3HaHHUH 00
9JIEKTPOHHOM CTPOCHUH BEIECTB.
OOBSACHATH BIMSIHIE U3YUCHHBIX BELIECTB




Pemrenwe 3amau u

Brimonsenue ynpaxuaeHuit o reme

Hcnons3oBaTh AJITOPUTMBI ITPU pEIHICHUN

BBIIIOJIHCHUC «A30T- U cepocozieprKalue 3aj1a4.
YHPpAXKHCHUU OpPraHUYECKHE BELECTBA», HA CO- CocTaBisTh ypaBHEHUS 10 33/IaHHBIM
CTaBJICHHE YPaBHEHHH pEaKLUid, cxeMaMm npespaiieHuil. IIpoBoauts
COOTBETCTBYIOLIMX 3aJaHHBIM pacdeTsl 10 XUMHYIECKUM (hopMyIaM
CXeMaM, COJepKaIUM HEU3BECT- BEILIECTB U YPaBHEHUAM XUMHYECKUX
HbIE BelllecTBa. Pemlenue 3anau peakiuit
IpakTuueckas Pemenye kauecTBeHHbIX 3a1a4 Ha | IIpoBoauTh, HAOMIOAATH U ONUCHIBATH PEaKTUBBI,
pabota pacno3HaBaHHE a30TCOACPKAIMX | XUMHYECKHI SKCIIEPUMEHT IO pOOHUPKH,
Ne 9. Pemenne OpTraHUYECKUX COCTUHEHUM pacno3HaBaHMIO a30TCOAEPIKALLINX IITaTUBBI I
SKCnepu- OpraHu4yecKux coeauHenuil. Habmonars u poOHPOK
MEHTAIILHBIX 33~ OIHUCHIBATH CAMOCTOSTELHO IIPOBOIMMBIE
Aad 1o TEME OIBITHL ¢ HOMOILBIO POAHOTO A3bIKA U
«A30TCOIEPXKA- S13bIKA XUMHH
Oo6ob6aroriee 3amaHus 1Mo COCTaBIICHUIO YpaBHe- CI/ICTeMaTI/BI/IPOBaTL # 0000111aTh
HOBTOPEHHE HO HHUH peakuuii ¢ yqacTUeM a30T- U | IOJy4YEeHHbIE 3HAHUSA O CTPOCHHH,
TeMe «A30T- 1 CEpOCO/IepKAIUX OPraHUYECKUX | CBOWCTBAX, MOJYYEHUU U IPUMEHEHUH
CCPOCONEPKAMINC | coeHEHMH; peaKUi, MIIIFOCTPU- | a30T- U CEPOCOAEPKALIUX OPraHUUECKUX
OpTaHHICCKUE PYIOIIUX TeHETUYECKYIO CBA3b COEJUHECHUH.
BeluecTay MESK/y HUMH. CocTapaTh 0000IAIOLINE CXEMBI.
CocraBneHue ypaBHeHUH 110 3a1aH- | ONUCBIBAT TEHETHYECKHUE CBSI3U MEXKIY
HBIM CXEMaM IpEeBpaIlECHU M3YYEHHBIMH KJIaCCaMU OPraHu4eCKUX
coeauHeHui. [IpoBoIUTH pacyeTsl MO
XUMHYECKUM (POopMyJIaM BELIECTB U
YpaBHCHUAM XUMHUYCCKUX pCaKHI/Iﬁ
TEMA 6. BUOJIOTUYECKU AKTUBHBIE BELLIECTBA (23) 45,8




OOmass  xapakTre-|
PHCTHKA YIJICBOIOB

Yriepoasl. MoHO- M Aucaxapuibl,
nosucaxapuapl. OyHKIMHM  YIIIEBOA
10B. bronorndeckast poipb yTJIBBOIOB

XapakTepru30BaTh COCTAB YIIICBOJIOB U HX
knaccudukaimio. [IporHo3uposaTh
CBOWCTBAa HEM3YYCHHBIX BEIICCTB [0
QHAJIOTUH C U3YYCHHBIMH BELICCTBAMH
TOTO K€ TOMOJIOTHYECKOTO Psijia.
Xapakrepr30BaTh (DYHKINH YTIICBOIOB.

Ctpoerne  MOHO-
CaxapuioB. JIn
HEUHBIE H  IIHKA
JINYECKHE  CTPYKT

TypbI

I'mroxo3a — ¢Qusmuyeckue cBoiicTBa
MMHeHHas W IUKINYecKas (OpMBI
®pykro3a Kak H30MEp TIOKO3BI
JlemonCTparmmn. PactBopuMocCTH
VIJIEBOZOB B BOJE M JTaHONE
JlaGopaTophbie omnbiThl. 11. CBo¥icTBA
TITFOKO3BI

XapakTepu3oBaTh CBOMCTBA IIIOKO3bI KaK
BEILIECTBA C IBOMCTBEHHOU (PyHKIUEH
(ampperunocrmpra). OOBACHITH
2JIEKTPOHHOE CTPOEHHE MOJIEKYJI ITIFOKO3bI
1 pu6036l. CpaBHUBATH CTPOCHHE U
CBOWCTBA TTIIOKO3BI M (DPYKTO3HI.
XapakTepu3oBaTh OMOJIOTUYECKYIO POJIb
n3y4eHHBIX BellecTB. MccnenoBaTs
CBOIICTBA U3y4aeMbIX BELIECTB.

Konctpykrop
MOJIEKYJISIPHBIX
MoJIeJIei

XUMHUYECKHIE
CBOICTBa MOHO-|
caxapuoB

XUMHUYECKHE PpEaKIUU  TIIOKO3b]
(oxuciaeHHe  a30THOM  KUCIOTOH
BOCCTaHOBJICHHE B IIECTHATOMHBII
CIHPT), KaYECTBEHHBIC PEAKLUU HA
INoKo3y.  bposkeHme  TIIHOKO3BI
JIeMOHCTpAILHH. KauecTBeHHBIg
peaknuy Ha TiIIoKo3y. JJabopaTtopHslg

onbITEl. KadecTBeHHas peaKkuusa Ha
TJIFOKO3Y

XapakTepru30BaTh CBOMCTBA ITFOKO3BI KaK
BEIIECTBA C IBOMCTBEHHOM (DyHKIMEH
(ampnerunocnupra). IMets npeacraBieHue
0 BaXHEHIIMX XMMUYSCKUX CBOMCTBAX
TJTIOKO3BI.

[IporHo3upoBaTh BO3MOKHOCTh
HpOTeKaHI/IH XUMHUYECCKUX peaxunﬁ Ha
OCHOBE 3HAaHHT 00 HIIEKTPOHHOM CTPOCHHU
BEILICCTB.

Jlucaxapuipl

ucaxapuner. Caxapo3a Kak IIpen-
CTaBUTE]Ib HEBOCCTaHABIIMBAIOIIHUX
nucaxapumoB. ManbTo3a W JIaKTO3a
newtobnosza. ['mpponmm3  amcaxad
punos. [loxyduenne caxapa u3 caxap-
HOM CBEKJIBI

OOBACHATH MEXaHU3MbI 00Pa30BaHUS
JIMCaxapuJIOB.

Mmets npencraBneHue o BaXHEUITNX
XMUMUYECKUX CBOWCTBAX JAMCaXapuioB.
OnuceIBaTh NPOMBIIIJIEHHOE TTOJIy4eHHE
caxapo3bl U3 IPUPOJHOTO CHIPHSI.
ConocTaBisATh XUMHUYECKHE CBOUCTBA
JMCaxapyuJIOB ¢ 00IACTIMU IPUMEHEHUSL.
XapakTepu3oBarh OHOJIOTHYECKYIO POJIb




[onmmcaxapuapr

Ilomicaxapunsl. Kpaxmai, rimkorex
nesutono3a. KauecTBeHHas: peakius
Ha kpaxman ['mapomus  moiu
caxapHoB.

JlabopaTopHble OmBITHL.  Ompene
JIeHHE KpaXMajla B IPOJYyKTax MUTa-
HUS

CpaBHHBATh CTPOEHHE H CBOICTBA
KpaxmMaia M IeJUTF0JI03bL.

Nmets npencTaBieHne 0 BaXKHEUIITNX
XUMHYECKHX CBOMCTBaX MOJIUCAXapUIIOB.
HaG6uronaTh U ONUCHIBATH XMMUUECKUE
PEaKIUK C HOMOIIBIO POJHOTO SI3bIKA U
s13bIKa xumuu. MneHtuduinupoBaTsb
KpaxmaJl C HOMOIIbIO KaYeCTBEHHBIX
peaxuuii. Co6ro1aTh IpaBuUia TEXHUKU

30IIACHOCTH. o
OIIOCTABJIATH XUMHUYCCKHC CBOMCTBA

Pemenve 3amau u
BBINOJIHEHHE
YIpaKHEHUI

BrlnonHenye ynpaxHEHUH 0 TeMe
«YTeBOAb», HA COCTaBJICHUE YPABA
HEHUH peakuuid, COOTBETCTBYIOLIUX
3aJlaHHBIM CX€MaM, COJAEp KalluM
HEU3BECTHbIE BellecTBa. PelieHue
3a/1a4

XKupsl u maciaa

JKupbl Kak ciioxHbIe 3(OUPBI TIULE-
pUHA U BBICHINX KapOOHOBBIX KUCJIOT
OMbuieHue kupoB. ['napore Hu3anus
JKUpOB. MbIa Kak COJM BBICIIHX]
KapOOHOBBIX KHCIIOT

Hcnonb30BaTh alnropuTMB IIPY PEIIEHUN
3a1ad.

CocTaBisTh ypaBHEHUS 0 33/IaHHBIM
cxeMaM npepaiueHuil. [IpoBoauts
pacdeTsl 0 XUMHYECKHM GopmyIam
BELIECTB M YPAaBHEHUSIM XUMHYECKHX
XapaxTeprn3oBaTh OCOOEHHOCTH CBOMCTB
JKHPOB Ha OCHOBE UX CTPOCHHS (’KHUPbI KaK
CJIOKHBIE 3(DUPHI TIIUIIEPHHA M BBICIINX
KapOOHOBBIX KHUCJIOT).

Wwmets npencTaBiaeHne 0 BaKHEHIINX
XHUMHYECKUX CBOWCTBAX JKUPOB.
Xapakrepu3oBarh 00J1aCTH IPUMEHEHHS

AMHHOKHCITOTBI AMHHOKUCIIOTHl Kak amdoTrepHblg XapakTepu30BaTh aMHHOKHCIOTHI Kak nmatauk pH
coenuHenns. Peakiyu ¢ kucinoraMu H - aMQOTepHbIC OPraHUYEeCKUE COCTUHEHUS. unppoBoii
OCHOBaHHSIMH. O6pasoBanne| Mmerp npeacTaBieHHe O CTPOCHHH U nadoparopuu
CJIOKHBIX 3PHPOB. BOKHEUIITUX XUMHUUYECKHX CBOMCTBAaX
Jemonctparmu. OOpasibl aMMHO{ aMMHOKMCIIOT. XapaKTepu30BaTh (hyHKIUH,
KHCJIOT obnactu NPUMCHCHMS aMMHOKHUCIIOT U UX

OHMOJIOTHYECKYIO POJIb.
IlenTuasl IlenTuanl. IlenTuanas cBiA3b] OOBACHATH MEXaHU3M 00pa30BaHUS U

AMUJIHBIH ~ XapakTep IENTHAHOM
cBsa3u. ['uaponus nenTuos

XapakTep NenTUAHOH cBsi3u. Mimeth
TIPEJCTaBIICHUE O CTPOSCHHUH U BaXKHEHIIINX
XMMUYECKUX CBOWCTBAX MENTH/IOB




benku

benku. IlepBuuHas, BTOpHYHAs U
TpeTH4Hasl CTPYKTYyphl OenkoB. Ka
JECTBEHHbIC pEakIMUu Ha OeJKu,
JTaGopaTopHbIe OMbITHL. 12. [[BeTHBIg
peaxunu 6esKkoB

XapakTepn3oBaTh OSJIKH KaK MOJIH-
TIETITHABL

OnuceIBaTh CTPYKTYpHI Oenka. iMeTh
IpeICTaBIeHNe O CTPOSHHUH M BaKHEHIIINX
XUMHYECKUX CBOMCTBAX OEJIKOB.
XapakTepu3oBarh GYHKIUH, 00JIACTH
MIPUMEHEHHS OEJIKOB ¥ HX OUOJIOTHYECKYIO
poib. Unentuduimpopats Oenku ¢ 1o
MOIIBIO KAYECTBEHHBIX PEAKIIUH.

PEaKTHBHI,
poOUpKH,
LITaTUBBI U1
poOMpOK

Crpykrypa HYK-
JICHHOBBIX KUCJIOT

HyKJ’ICI/IHOBLIC KHCJIOTHI. HyKJ'IC
O3UJbI. HyKJ’[eOTI/IZ[I)I. HyKJ’IeI/IHOBLIC
KHUCJIOTBI KaK MMPUPOAHBIC ITOJIU

XapakTepru3oBaTh HYKJIEHHOBBIE KHUCIIOTHI
KaK TIPUPOIHBIE TTOJIH MEPEI.

OrmmichIBaTh CTPYKTYPBI HYKJIEHHOBBIX
KHUCJIOT.

CpaBHHBATh CTPYKTYPHI OETIKOB
HYKJICHHOBBIX KUCIOT. OMICHIBATE
ctpoenne [JHK u PHK. mets
peICTaBIeHHe O BAYKHEHIINX XUMAIECKUX
CBOMCTBAaxX HYKJICHHOBBIX KUCIOT

Buonornueckas
pOJIb HYKJIEMHOBBIX
KHUCJIOT

HykiienHoBble KHACIOTHL. buonoru-
JecKasi poJib HYKJICHWHOBBIX KHCJIOT
Oynkmmu THK u PHK

OnuceiBats Gyaxuuu JI HK u PHK.
PackpbIBaTh OMOJIOTHYECKYIO POJIb
HYKJIEHHOBBIX KHCIIOT.

PackpsIBaTh CyTh 1 3HAUCHHE TEHHOIT
MHXEHEPUH B OHOTEXHOJIOTUH

Obob1aroiee 3aj1aHus 110 COCTABJICHUIO ypaBHEHUH | CHcTeMaTH3UpOBaTh U 00001IaTh
MOBTOPEHHE MOpeakuui ¢  y4acTHMEM  a30TCO{ TOJyYCHHbBIC 3HAHUS O CTPOCHHUH,
TeMaM «A30TCO-|IepaIluX U GHONOIUYECKH aKTHB{ CBOWCTBAX, MOJTyYeHHH U IPHMEHEHUN
JICpKaIue H/HBIX OpraHu4Y€CKux BCIICCTB, a30TCOAEpKAIIUX U OMOJIOTUYECKH
OHOJIOTUYECKH Cocrasiienue ypaBHeHHH N0 3a/jaH{ aKTHBHBIX OPraHWUECKHX BEIIECTB.
AKTHBHBIC Opra-HeIM CXeMaM NpeBpamenni. PacueTsl Cocrasmnsars 06061IIa0MIHE CXEMBI.

HHUYCCKHUEC BCLIC
CTBa»

10 XUMHYECKUM (hOpMYJIaM BEILIECTB

HpOBOHI/ITL PpacueThl IO XUMHUYECKUM




Kontponpras
pabota Ne 4 o teme
«A3zoTcoaepikariue
U OMOJI0THYECKY
aKTHUBHBIC opra-
HUYECKHE Bellle-
CTBa»

KoHnTponb 3HaHUI IO TeMe «A30TH
coiepxKalye U OUOJOTHUECKU aK-
THUBHBIE OPTAHUYECKUE BELECTBAY

OcCyIIecTBISITh TO3HABATEIIBHYO
pedrexcuio B OTHOIIEHUH COOCTBEHHBIX
JOCTIDKCHHI B IPOLIECCE PELICHHS
y4eOHBIX U MO3HABATEIBHBIX 337184

TEMA 7. BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS (7) 5,8
[Tomumepsr [loHATHE O BHICOKOMOJIEKYJISIPHBIX OrieprpoBaTh MOHATHAMH «MOHOMED»,
BemiecTBax. [lommMepusamus u mo- | «IOJIMMEP), «COIOIUMEDY, «CTPYKTYPHOE
JIMKOHCHCALINA KaK METOIBI CO3/4a- | 3BEHO», «CTEIICHD ITOJIMMEPHU3AIIAN,
HUSI ToMepoB. CONoMMepr3alis | «IIOJIMMEPU3ALH», KIIOJTUKOHICHCALNSD.
XapakTepu3oBaTh PeaKI1H MOIH-
MEpHU3aLHHU U MOJUKOHACHCALINN KaK
CIOCOOB! MOIY4EHHS BBICOKO-
[Homumepnsie Onactomepsl. [Ipupoanstii u cuaTe- | XapaKkTepu30BaTh CBOMCTBA N3yUSHHBIX KOJIUICKIIHUA
MaTepHaTbl THIecKrii kKayayk. CoBpeMEeHHEIE TOJIMMEPHBIX MaTepranoB. ONHICHIBATh TBCPABIX TCJI

IUIACTUKH (TIOJU3THIICH, TTOIAIIPO-
NHJICH, TIOJUCTUPOI, OJHBAHMII-
XJIOpH, (PTOPOILIACT, MOIHITHICH-
tepedranar, akpuia-0yTagueH-
CTHUPOJIBHBIN [UIACTHK, MOIHKap6o-
HaThl). [[pUpOIHbIE i CHHTETHIECKUE
BOJIOKHA.

CBOICTBA, CITOCOOBI MOTYUSHHUS H
IIPUMEHEHUS U3yYCHHBIX MTOJTMMEPHBIX
MatepuainoB. HaGironaTs u onuceiBaTh
J€MOHCTPHUPYEMBIE OTIBITHI.
XapakTepu3oBaTh OTPEOUTETBCKIE
CBOJCTBA N3yYECHHBIX BEIIECTB |




IMomumepusie Onacromepsl. IIpupoaublii ¥ cuHTe- | XapakTepu30BaTh CBOMCTBA U3YUEHHBIX
Matepuansl Tuueckuil kayayk. CoBpeMeHHbIE IOJIUMEPHBIX MaTepuanoB. ONUCHBATH

IUIACTUKH (TIOJMITUIIEH, IOJNUIPO- | CBOUCTBA, CIIOCOOBI IOIYy4EHHS U

MUJIEH, TIOJTUCTUPOJI, TOJIMBUHUII- NIPUMEHEHHUS U3YYEHHBIX IIOJTUMEPHBIX

XJI0pUA, GTOPOIIACT, HONUATUICH- | MaTepuanos. HabionaTh 1 OUCHIBaTh

Tepedranar, akpuia-0yraaueH- JEMOHCTPUPYEMBIE OIIBITHI.

CTUPOJIbHBIN IIACTHUK, IOJUKAp00- | XapakTepu3oBaTh NOTPEOUTENBCKUC
Ilpaxkrueckas  (PemreHue SKCHEpUMEHTABHBIX 3a/1a4| [IpOBOANTH, HAOIIOAATH U ONMCHIBATH PEaKTHUBEI,
pabora Ne 10. Ha pacrno3HaBaHUC IIACTUKOB XMMHUYECKUH DKCIEPUMEHT 110 MIPOOHPKH,
PacniosHaBanne pacrno3HaBaHHIO acTukoB. Habmonars u IITATUBHI 1S
IIJIaCTUKOB OIMCHIBATL CAMOCTOATENLHO IIPOBOIUMEIE TIPOOHPOK
Hrorosas
KOHTPOJIbHAsA

pabora




Conep:kanue nporpaMmmbl

11 KJIACC (54 B Henes10, Bcero 170 4, u3 Hux 10 4 — pe3epBHOe BpeMmsi)
Tema 1. Hemeranini (31/42 q)
KnaccudpukauumssiHeoOpraHmuyecCKHUXBENIECTB.
DneMEeHThI METAJUIbl M HEMETAJLIBI U UX nosioxkenue B [lepuoanye- ckoii cucreme.
B o 10 p o 1. [Tonydyenue, puznueckue 1 XUMUIECKUE CBOMCTBA (PEaKIUU C METAJUIAMU U HEMETAJIIAMH,
BOCCTAHOBJICHHE OKCUOB U coneit). ['uapuabl. TormnuBHbIE 2TeMEHTHI.
I'anmor e n p. OOmas xapakTepucTHKa MOATpymIbl. Pu3nde- CKUE CBOWCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH U3MEHEHHS OKUCIUTEIbHON aKTUBHOCTH TAJIOT€HOB B COOTBETCTBUHU C UX TOJIO- )KEHUEM B
nepuoanueckoi Tabmune. [lopsok BbITECHEHHUs rajore- HOB M3 PacTBOPOB rajoreHusoB. OcoOeHHOCTH
xumun (ropa. Xiop — NOIy4yeHHE B MPOMBINIJICHHOCTH M J1a00paTopuu, peakluud C MeTallaMu |
HeMeTauilaMu. B3auMopaencTBue xjopa ¢ BOAOM 1 pac- TBOpamu 1iesioyei. KuciopoaHble COEqUHEHHS XII0pa.
I'unoxmnopu- Thl, XJI0paT M MEPXJIOPAThl KaK TUIMUYHbIE oKucauTenu. OcoOeHHOCTH XUMHUKM Opoma U HoJa.
KauectBeHHnast peakuusi Ha Hox. ['amoreHoBO JOpOJbl — MOJIY4YEHHE, KUCIOTHBIE M BOCCTAaHOBHUTEIbHBIE
coiicTBa. ConsiHast KUclloTa U ee coiu. KauecTBeHHbIE peakiuu Ha rajiore- HUA-HOHBI.
DOneMeHTHNOATrPYyNNOBKHUCIODPOAa OOuas xapak- Tepuctuka noarpynnsl. Ousznueckue
CBOMCTBA MPOCTHIX BenlecTB. O30H Kak aJuioTponHas Moaudukanus kuciaopoaa. [lomyuenue o30- Ha. O30H
Kak okucnurtens. [lo3uTuBHAs 1 HeraTuBHas poJib 030HA B OKpYXkaroliei cpene. CpaBHEHUE CBOMCTB 030HA
U Kucaopoja. Bona u nepokcu Boopoa Kak BOJOPOJHBIE COEAMHEHNS KHCIIOPO/1a — CPABHEHHE CBOMCTB.
[Tepokcua Bogopo1a Kak OKACIUTENL U BOCCTa- HOBUTENb. [lepokcuasl MeTamios. Cepa. AJUIOTpONHs CEpHI.
®u3u- yeckue U XMMHUUYECKUE CBOMCTBA cephl (B3aMMOAECHCTBHUE C METAllJIa- MU, KUCIOPOJIOM, BOJOPOJIOM,
pacTBopamH IIeJo4el, Kuciaora- Mu-okuchauTensMu). CepoBoAopoJ — TMOJy4€HUE, KHUCIOTHBIE M
BOCcTaHOBUTENbHBIE cBOWcTBA. Cynbhuasl. CepHUCTBINM a3 Kak KHUC- JIOTHBIM OKcHJ. OKHUCIMTENbHbIE U
BOCCTAaHOBUTEJIbHBIE CBOWCTBAa CEpHUCTOro rasza. llomyueHue cepHHMCTOro raza B MPOMBIIUIEHHOCTH H
nabopatopun. CepHuctas kuciaota u ee coiu. Cepsbiii anrugpun. CepHast kucinora. CBoiicTBa



KOHIICHTPUPOBAHHOM U pa30aBICHHOW CEPHOM KUCIIOTHI. JelicTBHE KOHIIECHTPUPOBAHHOW CEPHOM KMCIIOTHI Ha
caxap, MeTaJlIbl, HeMeTaJlIbl, cylnbhuasl. Tepmudeckas ycroitun- BoCTh cynbdaroB. KadecTBeHHas peakius
Ha CEpPHYIO KUCIIOTY U ee cosid. TuocepHas KUCI0Ta U THOCYIb(ATHI.

A30THEerocoenuHeHH . DIEMEHTH MOArpymnIel a3ota. O0Imas XxapakTepUCTHKa MOATPYIIIEL.
dusnueckue CBOWCTBA IpoOC- ThIX BewiecTB. CTpoeHHe MOJEKynbl a3oTa. PU3MYECKHe U XUMHUYe- CKHe
cBoiicTBa a3oTa. [lomydeHue a3oTa B MPOMBIIUICHHOCTH M Ja0o- patopuu. HuTpuael. AMMuaKk — e€ro
noJry4eHue, Gpu3nyeckue 1 Xu- Mudeckue cBoiicrsa. OCHOBHbIE CBOWCTBA BOAHBIX pacTBOpPOB aMMuaka. Conu
ammoHusd. [loBenenue coneil aMMOHMSI IIpU Harpe- BaHUM. AMMHAaK Kak BoccTaHoBHTENb. [Ipumenenue
ammuaka. Ok-25 cuzabl a3ota, ux noiaydeHue u cpoiictBa. Oxcua azota(l). Oxucnenune oxcuna asora(ll)
kucinoposom. umepusanusa okcuaa azota(IV). Azorucras kucioTa u ee conu. HUTpuThl Kak OKUCIUTENU U
BOCCTa- HOBUTEIHU. A30THas KHCIOTAa — (PU3UYECKUE M XMMHUYECKHE CBOICT- Ba, mosyueHue. OTHOIIEHHE
a30THOM KHMCJIOTHI K METaJllaM U HeMe- TajljlaM. 3aBUCUMOCTb IIPOJYKTa BOCCTAHOBJIEHUS a30THOM KUCIIOTBI
OT aKTUBHOCTH MeTaJlla ¥ KOHLEHTPAIMK KUCIOTHI. TepMuieckas yCcTOMYMBOCTh HUTPATOB.

®ocdop uero coeauHeHHu 1. Autorponus pocdopa. Xumuueckue cBoicTBa pochopa (peakiuu
C KHCJIOPOJOM, Tajo- TE€HaMH, METalJlaMM, CJIOXHBIMH BEIIECTBAMH-OKUCIUTENIAMH, IIe- JOYaMu).
[Tonyuenue u npumenenue pocdopa. @ochopusiit an- ruapua. Opropochopnas u MmertadpochopHast KUCIOThI
n ux conu. KauecTBeHHas peakiuss Ha optodocdarel. Pasnoxenue optodoc- ¢GOpHOH KHCIOTHI
[Mupodocdopnas kucnora u nupodocdarel. Pochuasl. Dochun. Xnopuasl pochopa. Oxenn dpocdopa(lll),
dochopucTast KUCIOTa U €€ COIH.

Y raepoa Amnorponus yriepoaa. CpaBHEHHE CTPOSHHUS U CBOMCTB rpaduta u anmasa. DyninepeH Kak
HOBas MoJieKkyssipHas opma yraepona. ['paden kak MoHocCIOMN rpadura. YriaepoaHble Ha- HOTPYOKHU. YTOIb.
AKTUBHPOBaHHBIN yrojib. Ajncopouus. Xummude- ckue cBoiictsa yris. Kapounel. ['naponus kapOuaa KaabIus
u Kap- Ompa amomuHus. KapOuasl mepexoAHbIX METAlJIOB KaK CBEPXIpod- Hble MaTepuanbl. OKCUAbI
yraepoaa. O6pa3oBaHue yrapHOTO ra3a mpH HEMOJIHOM CrOPaHUH YIJisl. YTOJIb U YrapHbIi ra3 Kak BOCCTaHO-



BuTenu. Peakius yrapHoro rasa c pacmiaBamu mmenodeid. CuHTe3 (GOpMHATOB U OKCAJIATOB. Y IVIEKUCIIbIH ra3.
VYronbHas KUCIoTa U ee conu. IloBefeHne cpelHnX U KUCIbIX KapOOHATOB MPH HarpEBaHHH.

K p e m H 1 #1. CBoiicTBa nmpocToro BemecTra. Peakuuu ¢ Xjio- poM, KUCIOPOJOM, PaCTBOPAMHU IIEJIOYEH.
Oxcuj KpeMHHUS B IPUPO- JI€ U TeXHUKE. KpeMHMEBbIE KUCIOTHI U UX cosn. I'uaponus cunuka- ToB. Cunan
— BOJIOPOJTHOE COCIMHEHNE KPEMHHUSL.

b o p. Oxcun 6opa. bopHas kucnora u ee conu. bypa.

Hemoncrpauuu. 1. I'openune Bogopona. 2. Ilosnyuenue xiopa (onsIT B mpoOupke). 3. OnbITel ¢ OpOMHOM
BozI0M. 4. OKHUCIUTENbHBIE CBOMCTBA pacTBOpa runoxyuopura Hatpus. 5. [lnasnenue cepol. 6. ['openue cepsl
B Kuciopoje. /. B3aumoneiictue xenesa ¢ cepoil. 8. ['openue cepoBosopona. 9. Ocaxenue cynb(uios.
10. CgoiictBa cepamctoro rasza. 11. JleiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIIO- THI HA MEJIb U caxaposy.
12. PactBopenune ammuaka B Bozae. 13. Oc- HOBHbIE CBOMCTBa pactBopa ammuaka. 14. Karanutuueckoe
okucie- Hue ammuaka. 15. [Tomyuenne okcuma azota(Il) u ero okuciienue Ha Bo3ayxe. 16. [lefictBue a30THOM
KHUCIIOTHI Ha Menb. 17. 'openue poc- popa B kucnopose. 18. Ipesparenne kpacHoro ¢pochopa B Genblit u26
ero ceeueHue B TeMHote. 19. Bzaumoneiictue pochopHoro anrug- puaa ¢ sogou. 20. O6pasis! rpadura,
anMasa, kpemHus. 21. 'openue yraproro rasa. 22. TynieHue njaMeHu YIIeKUCIbIM ra3oM. 23. Pasno- xxeHue
Mpamopa.

Jlaboparopubie onbiThl. 1. [lomydenne xmopa u u3ydeHue ero cBoucTB. 2. O3HAKOMIIEHHE CO CBOMCTBAMH
XJIopcoaepKanix otoe- muBareneil. KauecTBeHHAs peakius Ha rajJoreHu1-noHbl. 3. CBOKCT- Ba OpoMa, noja
u ux coneil. Paznoxenue nepokcuaa Bogopoaa. OKUCIEHNE HOAUI-HOHOB NIEPOKCUIOM BOAOPOA B KHCION
cpene. 4. VI3yueHue CBOICTB CepHOM KUCIIOTHI U €€ coneil. 5. Mi3ydyeHne cBOMCTB BOJHOTO pacTBOpa aMMHUaKa.
6. CpoiictBa coneil ammonus. KauectBenHast peakius Ha Qocdar-uoH. 7. KauecTBeHHas peakuusi Ha
kapOoHaT-uMoH. Paznoxenue ruapokapOoHata HaTpus. 8. Mcmbel- TaHuMe pacTBopa CHIIMKAaTa HaTpHs
uHAUKaTOpoM. 9. O3HaKOoMIIeHHE C 00pa3iaMy MIPUPOIHBIX CHIINKATOB.

[Tpaktuueckas padota Ne 1. [Tomydenue Bomopoaa.

[TpakTruyeckas padora Ne 2. [ToxydeHue XiI0poBOOPOa U CONSA- HOM KUCITIOTHI.



[Tpaktrueckas padora Ne 3. [TomydeHue aMmmuaka v U3y4eHUE €ro CBOMCTB.

[TpakTuyeckas padora Ne 4. [loxydyeHnue yriaekucioro rasa.

[IpakTuueckas padota Ne 5. BeimonHeHue skcriepuMeHTanbHbIX 3a1a4 1o Teme «Hemeramib»y. KonTponbHas
pabora Ne 1 mo reme «Hemeramib

Tema 2. Merasuibi (30/36 )

OO6muito630psneMeHTOB—MeTanuoB. CBOil- cTBa IPOCTHIX BELIECTB-METANIOB. MeTauinyeckue
KpucTajimue- ckue pemierkd. CriaBbl. XapakTepuUCTUKa HaubOosiee M3BECTHBIX cIulaBoB. llomydenue u
IIPUMEHEHHUE METAJIJIOB.

[llenouHbBl€MeETauaabl — o0l XapaKTEPUCTUKA TI0J1- TPYIIIbl, XapaKTEPHbIE PEAKLIUU HATpUs U
kanmus. CBolicTBa Ienod- HbIX MeTauioB. IlosmydeHue mienounsix metamwioB. Cona M €KUM HATp —
BaYKHEHIINE COETUHEHUS HATPUSI.

bepuinuii, Marauii, meI04YHO3€MeEIbHbIE METAILITBI

. Marauil u kanbumii, ux oOulas XapakTepUCTUKAa HAa OCHOBe mojoxkeHus B [lepu- onmyeckoil cucreme
anemeHToB JI. V1. MenzeneeBa u crpoeHust ato- MoB. Ilonydenue, ¢pusnyeckue 1 XUMHUECKUE CBOWCTBA,
NIpUMEHE- HUE€ MarHus, KajblMs U HUX COEAUHEHHH. AMMOTEpHOCTh OKCHIA M THAPOKCHIA OepHILIHS.
XKecTkocTh BOBI M CIIOCOOBI €e ycTpaHeHus. OKpacka MjaMeHU COJISIMU IIETOYHBIX U IEI0YHO3EMETbHBIX
MeTaJ- JIOB.

A 11 M ¥ H U . PacnpocTpaneHHOCTh B Mpupoie, PU3NUECKHE U XMMUYECKHE CBOWCTBA (OTHOIIEHUE K
KHCIIOpOJly, TaJloTeHaM, pac- TBOpaM KHUCIOT M IIenodel, amomMorepmusi). AM(POTEpHOCTh OKCUIA U
rugpokcuaa amoMuHus. Conu amomunus. [lonHoe pasnokeHHe BOJOW coilel amOMUHMS CO CIAObIMM
JIByXOCHOBHBIMHM KHCJIOTaMH. AJIIOMUHATBHl B TBEPAOM BHUJAE U B pacTBope. lIpuMeHeHue amoMu- Husl.
CoennHeHNs aIOMUHNS B HU3IINX CTENIEHSAX OKHCIEHUS.

OnoBowucBUH e 1. Puznyeckue U XUMHUUECKHE CBOMCTBA (peakUHMH C KUCIOPOJOM, KHUCIOTaMH),
npumMenenue. Conu ono- Ba(Il) u ceunna(ll). CBUHIIOBBIN aKKyMYJIATOP.



MeTannpinoOOYHBXTOATP Y OCOGEHHOCTH CTPOSHHS ATOMOB MEPEXOAHBIX METAILJIOB.

X p 0 M. duznueckre CBOMCTBA, XUMUUECKUE CBOMCTBA (OTHO- IIEHHE K BOJIIHOMY Iapy, KUCIOPOIY, XJIOpY,
pactBopam Kuciot). M3MeHeHHe OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX W KHCIOTHO-OCHOB- HBIX CBOMCTB
OKCHJIOB ¥ THPOKCH/IOB XpOMa C POCTOM CTEIIEHH OKUCIeHHs. AM(OTEepHBIE CBOMCTBA OKCH/IAa U THAPOKCH A
xpo- Ma(Ill). Oxucnenue conerr xpoma(Ill) B xpomarel. B3anMHbIe mepe- Xoabpl XpOMAaTOB M JUXPOMATOB.
XpomaThl U JUXPOMATHI KaK OKUCIIU- TEJH.

MapraHneu— (u3nueckue U XUMUYECKUE CBOWMCTBA (OTHO- LIEHUE K KUCIOPOY, XJIOPY, pacTBOpam
kuciot). Oxcun mapran- na(IV) kak okucnurens W Karanuszatop. llepmaHranat kaiusi Kak OKHCIIUTENb.
Mamnranat(VI) kayiust 1 ero CBOMCTRBa.

XK e 1 e 3 0. Haxoxaenue B mpupoje. 3HaUCHUE Kelie3a i Op- raHu3Ma 4yesnoBeka. Ou3ndeckue CBOMCTBa
xene3a. CIuiaBbl jkene3a ¢ yriiepoJoM. XMMUYECKUE CBOMCTBA xkKele3a (B3auMOJCHCTBUE C KHC- JIOPOAOM,
XJIOPOM, CEpOM, yriaem, KUCI0TaMH, pacTBopaMu coJieil). CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-
BOCCTaHOBUTENb- HBIX CBOMCTB ruapokcuaa xkene3a(ll) u ruapoxcuaa xenesa(lll). Co- nu xenesa(Il) u
xene3a(lll). Metonsr nepeBoza coineii sxenesa(ll) B conu xeneza(Ill) u o6parHo. OkucIUTENbHBIE CBOWCTBA
coequnenuit xene3a(Ill) B peakmusx ¢ BOCCTaHOBUTENSAMH (HMOAUAOM, Menbl0). [{naHugHBIE KOMILIEKCHI
xenesa. KauectBeHHsle peakiuu Ha nonsl xenesa(ll) u (II0).

M e 1 b. Haxoxnenue B npupoje. Ou3nueckue U XMMUIECKHUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOPOIOM,
XJIOpOM, cepol, kucio- tamu-okucautensimu). Conu menu(Il). Meansiit kynopoc. AMmu- akatel Meau(l) u
meau(Il). [Tomyuenue okcuna meau(l) Bocctanos- nernem ruapokcuaa meau(Il) rmoko3oi.

Cepe6po. Ousnyeckue U XUMUYECKUE CBOMCTBA (B3aMMO- JIEWCTBHE C CEPOM, XJIOPOM, KHUCIOTaMH-
okucnurensimu). Ocaxie- HUe oOKcuaa cepedpa mpu JSHCTBUM MIEIOYH Ha COolu cepedpa. AMMU-28 akaThl
cepeOpa kak okuciautenu. KauecTBeHHas peakius Ha HOHBI cepedpa.

3 011 0To0. Du3ndeckre 1 XUMUYECKHE CBOMCTBA (B3aUMO/Iei- CTBUE C XJIOPOM, «I1apCKOi BOAKOI». CIIOCOOBI
BBIJIEJICHUS 30JI0Ta U3 30JJ0TOHOCHOM MOPO/IBI.



Il u H x. ®U3NYeCKUEe U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCT- BHUE C TAJIOT€HAMU, KHUCIOPOJOM, CEpOH,
pacTBOpaMH KUCJIOT | Iiie- Toueit). AM(OTEpPHOCTh OKCHIIA ¥ TUAPOKCUIA IIMHKA.

Pty T 5. lIpencraBienue o CBOMCTBaX PTYTU U €€ COSTUHEHUSX.

Hemonctpauunu. 1. Komneknus meramnos. 2. Komtekuus Munepa- joB u pya. 3. Komtekuus «ATOMUHHAI.
4. Komnekuust «Kenezo u ero criaBel» 5. B3aumogelictBue HaTpus ¢ Bojiod. 6. OkpallluBaHue TIaMEHU
COJISIMH HICJIOYHBIX U IIEJIOYHO3EMEIbHBIX MeTaIOB. 7. B3auMopeiictBue kanpius ¢ Bojoil. 8. [lnaBnenue
amomunus. 9. Bzaumogeiictsue amoMuHus co menousio. 10. BzaumoaelictBrue xpoma ¢ COISTHONW KUCIOTON
0e3 gocryma Boznyxa. 11. Ocaxnenue runpokcuna xpoma(lll) u okuciaeHue ero mepokcuaoM Bogoposa. 12.
B3aumnbie nepexoibl XpoMaToB U quxpomatoB. 13. Pa3noxenue nuxpomara ammoHus. 14. AixromorepMmust.
15. Ocaxnenne ruapoxcu- fa sxene3a(lll) m okucnenue ero Ha Bo3ayxe. 16. Beigenenue cepebpa u3 ero coneit
NENUCTBUEM MEU.

Jlaboparopubie ombiTel. 10. OxpammvBaHue IUIAMEHH COCIMHE- HHUSMH MICIIOYHBIX MeTauioB. 11.
O3HakoMJIeHME C MHHEpajlaMd M BaXXHEMIIMMHM COEIMHEHMSIMHU MLIENOYHBIX MeTayuioB. 12. CBoiicTBa
COCMHEHUH MIeTOYHBIX MeTauToB. 13. OkpanBaHue IIAMEHH CO- JIIMH IISJTIOYHO3EMETBHBIX METAJIIOB. 14,
CgoiictBa marHust u ero coeauHeHui. 15. CpoiictBa coeauHeHui kanbuuda. 16. Xectkocts BOoabl. 17.
B3aumoeiicTBre aFOMHHMSI C KUCIOTaMU U mesiodaMu. 18. AMdoTepHbIe CBONCTBA THIPOKCH 1A ATFOMHHUS.
19. CaoiicTBa 0510Ba, cBUHIIA U uX coenuHeHuit. 20. CpoiicTBa coselr xpoma. 21. CBolicTBa Maprasia u ero
coenunenuii. 22. M3yyenue MuHepa- joB xkene3a. 23. CporicTBa xene3a. KauecTBeHHbIE peakliMi Ha MOHBI
xenesa. [Tomydenue oxkcuna meau(l). 24. CpoiicTBa Meu, ee CIIaBOB U coeAnHeHMid. 25. CBONCTBA IMHKA U
€ro COCIMHEHUN.

[TpakTuueckas paborta Ne 6. [TonydueHune roppkoit conu (CEMHBOI- HOTO CyIb(aTa MarHus).

[IpakTuueckast paborta Ne 7. [lonyueHune anoMOKalIneBbIX KBac- LOB.

[IpakTuueckass pabota Ne 8. BrimonmHeHHE SKCIIEPUMEHTANBHBIX 3373y MO TeMe «MeTalabl TIaBHBIX
noarpynmy. [lpaktuueckas padorta Ne 9. [Tomyuenne meaHOro Kyrnopoca.

[IpaxTuueckas padora Ne 10. [TomydyeHnue sxene3HOro Kymnopoca.



[IpakTrueckas padora Ne 11. BeImosHeHHE 3KCIIEPUMEHTAIBHBIX 3a71ad Mo TeMe «MeTaibl MOOOYHBIX
noarpynmy. Koarponsras padota Ne 2 o teme «MeTauibny

Tema 3. CtpoeHue atoma. Xumuueckas cBsi3b (8/14 q)

CtpoeHnueatoMa. Hykmuasl. M3otonsl. Tumsl pagno- akTUBHOTO pacnaaa. TepMOsIepHbIA CUHTES.
[Tomydenne HOBBIX 3Je- MEHTOB. SnepHbie peakiuu. CTpoeHUE AJIEKTPOHHBIX O000JIOYEK aTo- MOB.
[IpencraBienne o KBAaHTOBOM Mexanuke. KBaHTOBbie umcna. AToMmHble opOutanu. Pammyc atoma.
DNEKTPOOTPUIIATEIILHOCTb.

XumMudeckascBs3b. Buasl xumuueckoil cBs3u. KoBa- JieHTHas CBA3b U €€ XapaKTePUCTHKH (ATuHA
CBSI3H, TIOJIIPHOCTB, I10- JIIPU3YEMOCTb, KPaTHOCTh CBs3M). MloHHas cBsi3b. MeTamndeckas CBS3b.
CtpoeHnueTBepablxTe I Kpucrammueckue u amopd- Hble Tena. TUIbl KpUCTANIMYECKUX PEIIETOK
METAJUIOB U HOHHBIX CO- €AMHEHHI. MeXMONEKyIsIpHbIE B3auMoiercTBUA. BonopoaHas cBs3b.
Hemonctpamuu. 1. Kpucrammueckue pemetku. 2. Mozaenu MoJe- Kyil.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH POTEKAHUSI XUMHUYECKHX peaknmii (17/21 )
TennoBoldpPekTXUuMHUUECKOMNpeEaKI U U DHIOTEPMUUECKHE U SK30TEPMUUECKHUE PEAKIUH.
3akoH I'ecca. Ten- nora oOpa3oBanus BeuiecTBa. JHeprus cBs3u. [lonstue o0 sHTaNb- nuu. [loHatue o6
SHTponuHu. BTopoil 3akoH TepMoAMHAMUKH. OHep- rus ['mbbca M KpUTEpUU CaMONPOU3BOJILHOCTU
XUMHUYECKOH peak- II1H.

CKOpOCTHhXUMMHUUECKHUXpeEaKI UM U ee3aBUCUMOCTh OT IPUPOJIbI PEATUPYIOLINX BEIIECTB,
KOHLIEHTPAlLlUU PEareHTOB, TEMIIEPATypPbl, HAJIMYNS KaTaau3aTopa, IJIOUaAd OBEPXHOCTH pe- arupyroumx
BelIecTB. 3aKkoH AeucTByrommx macc. [IpaBunmo Bant- I'odda. [lonstue 06 sHeprum akTuBammu U 00
SHEPreTUYECKOM Ipo- (uiie peakiui. ['OMOreHHbI U reTeporeHHbIN KaTanu3. [Ipumepsl KaTaluTHUECKUX
IIPOLIECCOB B TEXHUKE U B JKUBBIX opraHuzMax. dep- MEHThI Kak OMOJIOTMYECKHEe KaTalu3aTOPhl.



OO6patuMBblepeakuu Xumuueckoe pasaoBecue. [Ipun- nun Jle larense. KoncranTa paBHOBECHS.
PaBHoBecue B pacrBopax.Koncrantsl aucconuannu. Pacuer pH pacTBOpOB CUIIBHBIX KHCIOT M LIEJIOYEH.
[Ipou3sBeneHne pacTBOPUMOCTH.

PasnakTtTuBHOCcTuUMETA aDa o B. lloHarne o crangapTHOM 3JE€KTPOJHOM IOTEHUHUAIE U
AMEKTPOJBIKYIIECH CUJIE peaKUUHU. XU- MUYECKUE UCTOUYHUKH TOKA: raJbBAHUUYECKHUE JIEMEHTBI, aKKyMYJIs-
TOPbl M TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOJIU3 pACIUIaBOB U BOJHBIX PAacTBOPOB 3JIEKTPOJUTOB. 3aKOHBI
ANEKTPOJIN3A.

JemoHcTpauuu. 1. DK30TepMUYECKUE U IHIOTEPMUUYECKHE XUMHU- YecKue peakuuu. 2. TeraoBble sBICHUS
MIPU PACTBOPEHUU CEPHOU KUCIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTb CKOPOCTH peak- LIUU OT IPUPOJIbI
BEUIECTB Ha IpHUMEpPE B3aUMOJIECMCTBHSI PACTBOPOB PA3IUYHBIX KHCIOT OJMHAKOBOM KOHILIEHTpAlUH C
OJIMHAKOBBIMH KYy- COYKaMH (TpaHylaMH) IIMHKAa M OJUHAKOBBIX KYCOYKOB Pa3HbIX Me- TaJJIOB (MarHws,
LIMHKA, JK€Je3a) C pacTBOPOM COJIIHOM KucnoThl. 4. B3aumopeicTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopamMu THO- CyJib(aTa HATpUs Pa3IMYHON KOHIICHTPAIIMU U TeMIlepatypsl. 5. PaznoxkeHnue nepokcuaa
BOJIOPO/JIa C ITOMOIIBI0 HEOPTaHUYECKUX KAaTaJIN3aTOPOB U MPUPOJHBIX OOBEKTOB, COJIEPIKALINX KaTajasy.
JlaGoparopubie OmNbITE. DaKTOPHI, BIMSIONIME HA B3aWMOJCKCT- BHE MeTaula C PAacTBOPAMU KHCIIOT.
CMmenieHre XMMUYECKOIO0 paBHO- BECUS IPU YBEJIMYEHUH KOHIIEHTpAallMM PEareéHTOB M MPOIYKTOB. 26.
Karanutnueckoe pasnokeHne nepokcuia BoJopoaa

[Tpaktruyeckas pabora Ne 12. CkopocTh XHMUYECKOH peaKIu.

[TpakTryeckas padora Ne 13. Xumuueckoe paBHOBECHE.

KonTponbras padota Ne 3. TeopeTndeckre OCHOBBI XUMHH.

Tema 5. Xumnueckas Texrnosiorusi (7/8 u)



OCHOBHBIENIPDUHIOUINBIXUMHUUYECKOUTEXHO-JIOTUU. IIpOU3BONCTBOCEPHOUKHUC
T O T Bl KOHTaKTHBIM crocoOoM. Xumu3Mm mnpouecca. Chlppe A NPOM3BOJICTBA CEPHOM KHCIOTHI.
TexHosornyeckas cxema nmpouecca, poueccsl U anmnaparsl.

[IpousBoacTBOAaMMHU aKa. XumusM npouecca. OnpeneneHue ONTUMAIBHBIX YCIOBUN ITPOBEICHUS
peakuuu. [IpuHIMN HUPKYIJISALMY U €r0 peann3anus B TEXHOJIOTHYECKOU CXEME.

Metannypru s YepHas meramuryprus. JJoMeHHbIN mpoiiecc (CbIpbe, YCTPOMCTBO JOMEHHOMU IEYH,
XUMHU3M mporecca). [Ipous- BoACTBO cTanu B KUCIOPOJIHOM KOHBEPTEPE U B JIEKTPOIEUax.
OpranuvyeckuiicuHTe3. CHHTE3B HA OCHOBE CUH- T€3-ra3a. [[pon3BoacTBO MeTaHOIa. DKOJIOTUS U
pobJeMa OXpaHbl OKPYKaroLIeH cpelibl. 3esieHast XUMHUSL.

Jemonctpauuu. 1. Ceipbe UIsl IPOU3BOACTBA CEPHOM KUCIOTHL. 2. Moaens kunsuiero cios. 3. XKenesnas
pyna. 4. O6pasibl CIIJIaBOB Keje3a.

Tema 6. Xumus B ObITY 1 Ha ciry:k0e oomecrBa (11/15 y)

Xumus nuimy. JKupsel, 0enku, yriaeBo s, BATaMHUHBL. [IuieBsie 106aBKu, X KiaccupuKanus. 3anpeieHHbe
Y pa3pelieHHbIC MUIIEBbIE JOOABKH.

JlexapcTBeHHble cpeacTBa. Kpacku v nmurMeHThl. [IpuHIUITBI OKpalliuBaHus TKAaHEH.

Xumusi B crpoutenbcTBe. Llement, Geton. Ctexino W kKepamuka. TpaaWIIMOHHBIE M COBPEMEHHBIC
KepaMmHuueckre matepuaiibl. CBepXIpoBOsIas KepaMuKa.

britoBas xumus. OTOENMMBarOIINE CPEACTBA.

XuMHSI B CEITLCKOM XO03stiicTBe. MHCeKTUIMIBI U mecTUIAbl. CpesicTBa 3alUThl PacTeHHUN. PernemieHTsl.
Oco0eHHOCTH COBpeMEHHOW HayKd. MeTonoioruss Hay4dyHOro wucciefoBanus. lIpodeccus XuMHKa.
Matemaruueckas xumus. [louck xummuueckoit unpopmanuu. Pabora ¢ 6a3amMu JaHHBIX.



Hemonctpanuu. 1. [Tumessbie kpacutenu. 2. Kpamenue tkanei. 3. OroenuBanue Tkanen. 4. Kepamuueckue
Marepuaisl. 5. L{BetHsie crekna. 6. Komekmus cpeacts 3amuTsl pactenuid. 7. Komnexkuust «Tormmuso u ero
BUJBD». 8. [IpuMepsl paboThl ¢ XUMUYECKUMU 0a3aMU JaHHBIX.

Jlaboparopubie OMBITHL. 27. 3HAKOMCTBO C MOIONIMMH CPEIACTBAMH. 3HAKOMCTBO C OTOCIMBAIOIIUMU
cpexnctBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MUHEPAJIbHBIMU yIOOPEHUSIMU M H3YYCHHE UX CBOWCTB.
[Tpaktuyeckas padora Ne 14. Kpamenue TkaHei.

[IpakTuueckas padora Ne 15. OnpeneneHrne MUHEPAIbHBIX YA0OpEHUH.

Kontponsnas pabora Ne 4. ItoroBast KOHTpoJIbHas paboTa



TEMATUYECKOE IINIAHUPOBAHHUE 11 KJIACC (5 yacoB B Hegemn0-170 yacos)

KOYECTBO Bocnurarenbnsie
Neri/rt | Ha3zBanue TeMbl
4acoB HaTpaBJICHUS
1 Ctpoenue atoma. XMMHYECKasl CBS3b 22 1,2,4,5,8
5 CBolicTBa OCHOBHBIX KJIaCCUOB HEOPTaHWYCCKUX H 14 245678
OpPTaHWYECKUX COCAMHCHUN
3 Hemetanmnet 44 2,4,5,6,7,8
4 Meraiisl 37 2,45,6,7,8
5 Xumunueckue peakiiuin. OCHOBHbIE 3aKOHOMEPHOCTHU 30 2,45,6,7,8
MPOTEKAHUS XUMHUYECKUX peaKinuii
6 Xumudeckast TEXHOJIOT U 8 2,3,45,6,7,8
7 Xumus B OBITY 15 2,3,45,6,7,8




KAJIEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC
Kanenanpuo-remaTuueckoe IiaHUPOBaHKE MIPeICTaBIeHO B TabauuHoli dopme. B nepBoit konoHke

Ta6J'II/II_II>I YKa3bIBa€TCA KOJIMYECTBO 4aCOB, OTBOAUMOC HAa U3YUCHHUC KaX(HOﬁ TeMbI. Bo BTOpOﬁ KOJIOHKC

IIPUBOJUTCA HA3BAHUEC TEMBI YPOKa. B TpeTbeﬁ KOJIOHKE OTpaxXacTCsl OCHOBHOC COJACPIKAHNEC TCMBI:

TEOPETUIECCKOEC COACPIKAHUC O6y‘leHI/I5[, ACMOHCTpallMOHHBIC J'Ia60paT0pHBIe OIIBIThI, IPAKTUYCCKHUE U

KOHTPOJIbHBIC pa6OTI)I. B quBGpTOﬁ KOJIOHKC IMPEACTABJICHBI OCHOBHBIC BUABI ACATCIBHOCTH YUalI€TOCA B

MPOIIECCE OCBOCHUS Kypca XUMUU CpeIHEH (ITOTHOM) o01el MIKoibl. Y4eOHas 1esITeIbHOCTh

KOHKPETU3UPOBaHA 10 YPOBHS yUEOHBIX JCHCTBHIA, U3 KOTOPBIX OHA cKiazapiBaercs. IlocinenoBarenbHOCTD

TE€M U3MEHEHA YUYUTEJIEM,BHECEHBI TEMBI, KOTOPBIE U3y4YaIuch KpaTko B 10 kimacce.

q
a
C
bl

Tema ypoka

OcHoBHOE CoacpKaHue
mo TeMamM

XapakTepucTHKA OCHOBHBIX
BU/I0B

NesiTeJIbHOCTH YYeHHKA

(Ha ypoBHe y4eOHBIX AelCTBHI)

O6opynoBanue
KBAaHTOpUYMA

TEMA 1 CTPOEHUE ATOMA. XUMHNYECK

ASl CBA3b (22 yaca)

ATOM - CITOKHAA
JaCTHILA.

Snpo aroma.
SnepHsbie
peakuuu

Crpoenue aToma.
Hyxmuner. 30TomnsL.
Tunel palnOaKTUBHOTO
pacraza.

TepmosiepHbIil CUHTES.

[Tonydyenune HOBBIX

O06001aTh TOHATHS «SITIPOY,
«IIPOTOHY», KHEHTPOHY,
«H30TOIBD»,

CHYKJTHJIBD).
XapakTepru30BaTh CTPOCHUE
aTOMHOTO SIpa.




AJIEMEHTOB. Sl epHbIe
peakiuu

Pa3znuyath TepMUHBI HYKJIHIBI
Y U30TOIBI.

XapakTepu3oBaTh THIIbI
paavoak- THBHOIO paclaja,
THUIIBI SJICPHBIX PEAKIU.

Cocrosiame
9JICKTPOHOB B
aToMme.

KBanToBbI€ Uncia.
AToMHas OpOUTAIIb.
Pacnpenenenue
3JIEKTPOHOB 110
opOuTau.
DNeKTPOHHOE 00JI1aKOo,
AIIEKTPOHHASI OPOUTANb.
DHepreTU4ecKrue ypoBHI
Y TIOTyPOBHH.
MaxkcumanbHOE YUCII0
AJIEKTPOHOB Ha
MOAYPOBHSIX U YPOBHSX.
OcHoBHbIE TIpaBUIIA
3ar0IHEHUS
JJIEKTPOHAMU
HSHEPreTHYECKUX
YPOBHEH.

CymiHoCTh MOHSATUI
«BJIEKTPOHHAsl OpOUTAIIBY U
«QIIEKTPOHHOE 001aK0», (HOPMBI
opOutanei, B3auMOCBs3b HOMEpa
YPOBHS U DHEPTUH JICKTPOHA.
XapakTepu30BaTh COCTOSHUE
JJIEKTPOHA B aTOME.

ONEKTPOHHBIE
KOH(uUrypanmu

KBanrtoBrie
ATOMHBIE

qycha.
opOuTanu.

0O060061maTe TOHATHS
«ONEKTPOHHAsI KOH(MUTYpAITHs»,
«QHEPreTUYECKUI YPOBEHBY,




aTOMOB Pannyc aToma. «QIIEKTPOHHAs OPOUTAIIB.
XUMHUYECKUX DNeKTPOOTPULIATEIIEHO XapakTepu30BaTh KBAHTOBBIE
3JIEMEHTOB. CTb yucia. DopMyaupoBaTh 6a30BbIE
BasleHTHbIC IIPUHLUIIBI paclpeeIeHus
BO3MOKHOCTH AJIEKTPOHOB 110 OPOUTAIISIM.
aTOMOB
Pelenne 3a1a4 1 PemieHne 3amady = u Ocy1ecTBIATh 103HABATEIbHYIO
BLITIONHEHIE BEIIOIHEHIE pedaexcuio B OTHOMICHUH
yIIpasKHEHHit YIIpayKHEHMI, COOCTBEHHBIX JIOCTUXKEHUHN B
T103BOJISAIOIINX IPOLIECCE PElIeHHs y4EOHBIX U
CHCTEMATH3MPOBATh N [I03HaBaTEeIbHbIX 3374
00001UTH
NOJTyYEHHbIEC 3HAHUS
TlepromaeckHit CoBpemennoe coctossare | CMBICT M 3HaYeHHE TIEpHO-

3aKOH M CTPOCHUE
aToMma;

MEPUOIUYECKOU CUCTEMBI
XUMUYECKHX DIIEMEHTOB.
Ileproauueckuii 3aK0H U
CTPOEHHE aToMa.
PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEPA
JJIEMEHTA U COBPEMEHHAs
dbopmynrpoBka
MIEPUOJIUYECKOr0 3aKOHA.
IIpyn4nHbI H3MEHEHNs

JUYECKOI0 3aKOHA, TOPU30HTAIIb-
HbIE Y BEpTUKAJIbHbIE
3aKOHOMEPHOCTH U UX MPUYHHBI.
Ymems naBaTh XapaKTEPUCTHKY
3JIEMEHTa Ha OCHOBAHHUHU €0
pacnonoxenus B [1C.




MCTANNIIMYCCKUX U

HEMETATNYECKHX
CBOICTB B IEpHOJIaX U B
IpyIIax.

DeKTpooTpHIIATE [MonsiTus O600UMTH JaHHBIC TTOHSTHUS Koncrpykrop
BHOCTD, CTereHp | JUCKTPOOTPHIIATEILHOCT MOJICKYJISPHBIX
OKHCJICHHS, ¥, CTCTICHH OKUCIICHUS, Moieneit
BAJICHTHOCTb. BAJICHTHOCTA
Pemenuesanaun | Pemwenne 3agau  u OcymiecTBIATh I03HABATEIbHYIO
BBIMOTHCHIE BEIIOJILEHHE pedaexcuio B OTHOMICHUH
yTIpasKHEHHil yIIpaKHEHHI, COOCTBEHHBIX JOCTH)KCHUH B

T103BOJISIFOIMX IPOLIECCE PElIeHHs y4EOHBIX U

CHCTEMATH3HPOBaTh N MO3HaBaTEIbHBIX 3324

00001UTH

NIOJTy4YEeHHbBIE 3HAHUS
KoBanentHas XUMHUYecKas CBS3b. KoHkpeTn3npoBaTh MOHATHS Koncrpykrop
CBSI3b u Bubl xumMudeckoi «XMMHUYECKasl CBSI3bY, MOJICKYJISIPHBIX
CTpOCHHE cBs3u. KoBanentnas «BAJIEHTHOCTHY». O000IIATH Moenei
MOJICKYT CBSI3b U €€ MOHSATHS «KOBAaJICHTHAsI

XapaKTePUCTHKH HETIOJISIPHAS CBSI3bY, «KOBAJICHTHASI

(UTMHA CBSI3H, MOJISIPHAST CBSI3bY.

HOJIIPHOCTb, OOBSICHATH MEXaHH3MBI

HOJIIPU3YEMOCTb, 00pa30BaHMUs KOBAICHTHOM CBSI3H.

KpPaTHOCTb CBSI3H).

OnuceiBaTh XapaKTCPUCTHUKU




JdeMoHcTpanIUu.
Monenu MoneKyi

KOBAJICHTHOH CBSI3H.
[Ipencka3zeiBath hopmy
MIPOCTHIX MOJIEKYII

HNounas cBsi3b. XuMHUecKas CBA3b. O06001maTh MOHATHS «MOHHAS Konctpykrop
Crtpoenue HonHas cBA3b. CBSI3bY, «KPUCTAILITHYECKAs MOJIEKYJISIPHBIX
MOHHBIX Crpoenue TBepapIxX pelieTkay. Mojienei
KPUCTAJUIOB TeJ1. Tursl OOBACHATD MEXAHU3MBI

KPUCTAJUTMYECKHUX 00pa30oBaHMs MOHHOM CBSI3U.

pEeUIETOK MOHHBIX XapakTepu3oBaTh THUITbI

COEIMHEHUM. KPHUCTAJIJIU YECKUX PEIIETOK

JdemMoHcTpanuu. WOHHBIX COEAUHE HUI

Kpucramumyeckue

pelIeTKH
Merannnueckas XuMUYEeCcKas CB3b. O0600m1aTh MOHSTHE

cBs3b. Kpucran

Mertannuueckas CBSI3b.

CMCTATNTMYCCKas CBA3b».

JINYECKUE Crpoenne TBEP/BIX TEI. | OGpACHATH MEXaHI3Mb
pelIeTKH Kpucranmuieckue n 00pa30BaHMUs METAITUYECKOM
METAILIOR amop¢Hsble Tena. Tumsl CBSI3IL.
KpUCTAIITICCKHAX XapakTepru30BaTh THITBI
PCIICTOK METATITIOB. KPUCTAJUTHYECKUX PENIETOK
JeMoHcTpanuu. METAIOB
Kpucramnmueckue
pereTKn
MeKMOJIEKYIISIp MesKMOJIEKYIISIPHBIE XapaKkTepu3oBaTh TUITbI




HEIE
B3aUMOJIEVCTBUS

B3aUMO/ICHCTBUS.
Bonopoanas cBs3b

MEXMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

O0600111aTh TIOHATHE «BOIOPOIHAS
CBSI3bY.

OOBICHATE MEXaHU3MBI
00pa3oBaHusl BOJIOPOTHON CBSA3H

Perrenue 3a1a4 u Pemenve 3amad = u Ocy1ecTBIISATh TO3HABATEIIBHYIO
BBIITOJIHCHUE BBITIOJIHEHUE pediekcuio B OTHOLIEHUH
YIPaKHEHUH YIIpasKHEHUIA, COOCTBEHHBIX JOCTH)XCHUI B
MO3BOJISIOIINX MpoIIecCce pelieHusl yueOHbIX U
CHCTEMATU3MPOBATh U [103HABATEJIbHBIX 33124
00001UTH
MOJIy4YE€HHBIC 3HAHUS
[ u6puau3aLs I'ubpunm3anms aTOMHBIX I'eomeTpus Mmonekyn
ATOMHBIX opburanei BOKHEUIINX COCTMHEHUI: BOJIBI,
opburtaeii n Sp3-rubpuauzanus y aMMUaka, aJIkaHOB, aJIKEHOB,
reoMeTpus QJIKaHOB, BOJBI, , QJIKUHOB U Ip. U 061)510}551“
MOJIEKYIL. aMMHMaka, aimMasa; sp“- MIPUYKHBI 0COOEHHOCTEH

rudpuau3anus y
aJIKCHOB, COCTMHCHHI
0opa, apeHOB, TUECHOB U
rpadura; sp-
rudpuau3anus y
AJIKUHOB, KapOuHa.

CTPOCHWUSL.




I'eomeTpust Mosieky
OpTraHUYECKUX U
HEOPraHMYeCKuX
BEILIECTB.

Oo6o0maronee
IIOBTOPEHHE 110

Pemenue 3a1a4u u
BBITIOJTHEHUE YII

CocTaByITh CpaBHUTEIIBHBIC U
000011I1ar0IIE CXEMBL.

teme «CTpoeHne paKHEHUH, [IpoBoUTH pacueTsl o
BEILIECTBA» HO3BOJISAIOIINX XUMHAYECKHM (popmMyiaM U
CHCTEMaTH3UPOBATh U YpaBHEHUSM PEaKLuil.
00001IHUTH OcyiecTBIATh I03HABATEIbHYIO
HOJTy4€HHbIE 3HAaHHS [0 pedIiekcuio B OTHOLIEHUN
teme «CTpoeHue COOCTBEHHBIX JIOCTHKCHUHN B
BEII[ECTBAY nporiecce peleHns yaeOHbIX 1
MO3HABATENb HBIX 3a/1a4
KonTponbHas KonTtpoms 3HaHwMii 110 Ocy1iecTBIATh NO3HABATEIbHYIO
pabota o reme TeMe pedJiekcuio B OTHOLIIEHUHU COOCT-
"Crpoenue BEHHBIX JIOCTH)KEHUH B ITpoLiecce
BenecTsa” peleHus yueOHbIX U

IIO3HABaTCJIb- HBIX 3aJ1a4

TEMA 2 CBoiicTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX H OPraHUYeCKUX

coequHeHuii(14 yacon)




Knaccudukanus

HpOCTbIe " CJIOXKHBIC

Baxueiinme xiaccel

HEOPraHUYECKUX BemecTBa. OKCUIBI, UX HEOPraHUYECKUX COCUHEHUH,
BELIECTB. KJaccupuKanus; YMETh ONPEIEIATh
TUAPOKCHUJIBI MPUHAJICKHOCTD BEIIECTB K
(ocHOBaHwMs, pa3JIMYHBIM KJaccam HEOpr.
KHUCIIOPOJCOAECpHKALIUE COCAMHEHUI. YMemb COCTABIATh
KHUCIIOTHI, aM(pOTEpHbIE (hOopMyIIbI KOMIUI. COSAMHEHHUH U
ruapokcuabl). Kuciorsl, | ypaBHeHUs peakuuil.
uX Kiaccuukanms;
OCHOBaHMS, UX
KJIacCU(pUKAIUS; COJIH,
UX KJIacCu(UKAIHS.
KomrnekcHeie
COCTMHEHUSI TEPEXOJTHBIX
AJIEMEHTOB: CTPOEHHUE,
CBOMCTBA.
Oxcuibl CBoiicTBa OCHOBHBIX, CBoiicTBa,OJy4eHHUE U

aM(OTEpHBIX U
KUCJIOTHBIX OKCHJIOB.
duzndeckue u
XHMHYECKHUE CBOMCTBA,
MOJTyYECHHE U
MIPUMEHEHNE OKCHUIOB

MPUMEHEHHE
Ymemp nucate ypaBHEHUS
XUMHYECKUX PEAKIUN




Kucnotsr
HEOPTraHUYECKUE U
OpraHHYECKUE

Kucnortsl B cBeTe
MIPOTOIUTHYECKON
teopun. CTpoeHHe,
HOMEHKJIATYpa,
KJ1accupuKauus u
CBOMCTBA OPraHUYECKUX
Y HEOPTraHWYECKUX
KUCIOT. Baxueiimme
MPEACTABUTENH 3TOTO
KJIacca.

Kiaccudukanms, HOMEHKJIaTypa
KHUCJIOT, YMETh XapaKTEepU30BaTh UX
cBoiicTBa. 3HaTh OCOOECHHOCTH
CBOMCTB KHCJIOT.

naryuk pH nudposoit
nabopaTopuu

OcHOBaHusA
HEOpPraHUYECKUe U
OpPraHuYeCKHe

Crpoenue,
HOMEHKJIATYpa,
KJIacCU(pUKalus u
CBOMCTBA OPraHNYECKUX
Y HEOPTaHUYEeCKUX
OCHOBaHUH.
PactBopuMebIe 1
HEPAaCTBOPHMBbIE
OCHOBaHMS. Baxueiimme
MPEJCTABUTENHN Kiacca.

KJ1accupuKalys 1 HOMEHKJIaTypa
OCHOBaHMI, 0COOCHHOCTH
OpFaHI/I‘-ICCKI/IX OCHOBaHHﬁ; YMCTI)
XapaKTepu30BaTh UX CBOMCTBA

natauk pH nugposoit
JabopaTopun

Comn

CBoiicTBa KUCIBIX U
CPEIHUX COJIEN U UX
MOJIyYEHUE

natauk pH mudpoBoit
nmaboparopun




[TpakTuueckas
pabora «CBolicTBa

[IpaBuna TeXHUKH
0€30MacCHOCTH IIpU

PEaKTHBH,
MIPOOUPKH, ITATUBEI
TS IPOOHPOK

paboTa o Teme 2

TEMC

OCHOBHBIX KJIACCOB | BBIMIOJHEHHUH JAHHOMN
HEOPraHUYECKUX paboTBhI.
COEIMHEHUIN)
PewreHye 3a1a4 1 Permienne  3agad = u Ocy1iecTBISTh TO3HABATEIIBHYIO
S —_ BEIIOHEHUE pedekcrio B OTHOIICHUN
yTIpasKHEHHt YIIpayKHEHMI, COOCTBEHHBIX JOCTHKEHUH B
T103BOJIAFOIITIX MpoLIecCe pelIeHHs YIeOHBIX U
CHCTEMaTH3MpOBaTh M MO3HaBaTeIbHBIX 3a7a4
00001mIuUTH
MOJTy4YCHHBIC 3HAHMUS
KonTponbHas KoHTpoib 3HaHui 1o Ocy1iecTBISATh TO3HABATEIIbHYIO

pedekcuio B OTHOIIEHUN
COOCTBEHHBIX JOCTH)XCHUI B
MpoIIecCce pelieHusl yUeOHbBIX U
MO3HABATENbHBIX 33/1a4

TEMA 3. HEMETAJLJIBI (44 yacoB)




Kiaccuduxkanms
MIPOCTHIX
BEILIECTB.
Bonopon

Knaccudukanus
HEOPraHUYECKUX
BEILIECTB. DJIEMEHTHI
METaJlIbl 1 HEMETaJLJIbI
U UX IOJIOKEHUE B
ITepuoanueckoit
cucTeMe.

Bonopona. ITonydenue,
buzndeckue u
XMMHYECKHE CBOMCTBA
(peakruu ¢
MeTaJUIaMH U
HEMeTaJlJIaMH,
BOCCTAHOBJICHUE
OKCHJIOB U COJIeH).
I'mapunel. TormBHbBIE
AJIEMEHTHI.
JdemMoHcTpanuu.
I'openue Bonopona

Knaccudunuposars Heopranuye-
CKHE BEILIECTBA.

O0001aTe 3HaHUA U JI€J1aTh BBIBO-
JIbI O 3aKOHOMEPHOCTSIX
W3MEHEHUHN CBOWMCTB HEMETAJIOB B
MIEPUOJIAX U Tpynnax
[Tepuonueckoil CUCTEMBI.
[Iporuo3upoBats cBOKCTBa
BOJIOPOJA U €T0 COCAMHEHN Ha
OCHOBE 3HAHUI O MEPUOTUUECKOM
3aKoHe. XapaKTepu30BaTh
Hax0>KJICHUE B IPUPOJIE, CBOMCTBA,
OuoJsIornye CKyI0 poJib U 00J1acTH
MIPUMEHEHHUSI BOJIOPO/JIa.
HabntoiaTe 1 OMUCHIBATH IEMOHCT
pUpYyEMBbI€ OTIBITHI




pEaKTHBHI,

[IpakTrueckas Pemenne [IpoBoauTh, HAOTIOIATE U S —
pabora Ne 1. OKCIIEPUMEHTAIbHON OIMCHIBATh XUMUYECKUI JUS TIPOGHPOK
[Monyuenue 3a7a44 1o SKCHEPUMEHT MO TIOTYYCHUIO
BOZIOPOJA TI0JTy9EHUIO BOZIOPOJA.
BOZIOPOZA Ha6mogaTh ¥ ONUCHIBaTh
CaMOCTOSATENILHO HIPOBOAUMBIE
OIBITHI C TIOMOMIBIO POJHOTO SA3bIKA
U A3bIKA XUMHUH.
Co6m101aTh NpaBmIIa TEXHUKH
0e30macHOCTH
[anoreHbl Ianorenst. O6mmas XapakTepu3oBaTh 0OLIME CBONCTBA Konctpykrop
XapaKTepUCTHKA rajoreHoB. MOJICKY TIPHBIX
TIOATPYIIIIBL. OOGBACHATH 3aBUCMMOCTH cBoicT | MOACICH

dusnyeckue CBOMCTBA
MPOCTBIX BEUIECTB.
3aKOHOMEPHOCTH
W3MCHCHUS
OKHUCIIUTEILHOU
aKTUBHOCTH T'aJIOTCHOB
B COOTBETCTBHUU C UX
ITOJIOKEHHEM B
MEPUOIUYECKOU
tabnuue. [lopsaok
BBITECHEHUS FaJIOTCHOB

BEILIECTB OT UX COCTaBa U CTPOCHUSI.
O000111aTh 3HAHUS U Je1aTh
BBIBOJIBI O 3aKOHOMEPHOCTSX
M3MEHEHUH CBOMCTB raJIOTeHOB.
[Iporno3uposars cBOKCTBa
HEU3YYEHHBIX 3JIEMEHTOB U UX
COeJIMHE HUM Ha OCHOBE 3HAHUM O
MEPUOINYECKOM 3aKOHE.

OOBSCHATH B3aUMOCBSI3U MEKIY
HAaXO0XJECHUEM B IIPUPOJIE,
CBOMCTBaMHM, OMOJIOTMYECKOI




U3 pacTBO POB
raJIoreHu/10B

POJIBIO U obnacTIMu IIPUMCHCHUA
HU3y4aCMbIX BCIICCTB

Xiop

XJI0p — IIOJIyYEHHUE B
IIPOMBIILIIEH- HOCTH U
naboparopuu,
peaxkuu ¢
MeTaJlJIaMHi U
HeMmeTauiaMu. Bzan-
MOJIEHCTBHUE XJIOpa C
BOJIOH U pac- TBOpaMu
HIEJTOYEH.
JleMOHCTpaluH.
[Tomyuyenue xj0- pa
(ombIT B IpoOHpKE).

JlaGopaTopHbie

OOBACHATH 3aBUCUMOCTDH CBONCTB
XJIOpa OT €ro CTPOCHHUSI.

OOBACHATH B3aUMOCBSI3U MEXKAY
Ha- XOKJEHUEM B MIPUPO/IE,
CBOICTBa- MU, OMOJIOTHYECKOM
POIIBIO U 00- NTACTSIMU TPUMEHEHUS
xJiopa.

XapakTepru30BaTh MPOMBIIUICHHBIE U
nabopaToOpHBIE CIMOCOOBI TOJTy4e-
HUS XJI0pa.

Hccnenosats cBOMCTBA M3y4aeMBbIX
BEILECTB.

HaGmopare nemoHcTpupyemsie 1
CaMOCTOATENIbHO TPOBOIUMBIE

Koncrpykrop
MOJIEKYJIIPHBIX

Mojenen




onbIThI. 1. [Tony-
YeHHE XJIOpa U
M3YYEHHE eT0 CBOWCTB

OIIBITEI.

Habnrogate XuMu4eckue peakuuu
M OIHKCHIBATL HUX C IOMOIIBIO
PYCCKO- T'O fI3bIKA U A3bIKa XUMHUH.
Co0broath MpaBUIIATEXHUKH
0e3011acCHOCTH

Kucnopoansie
COEIUHEHNS
XJIopa

Kucnopoansie
COCIMHEHHUS XJIOpa.
['unoxa0puTHI, XJI0paT
U TIepXJI0pa- ThI KaK
TUIIMYHBIE OKUCIUTEIIH.
JleMOHCTpaLUH.
OxHCIUTENbHEIE
CBOMCTBa pacTBOpa
TUTIOXJIOPUTA HATPHSL.

JlaGopaTopHbie
oneITbl. 2. O3Ha-
KOMJICHHE co
CBOMCTBAMHM  XJIOPCO-
JepKaIuX
oTOeMBarTeen

XapakTepu3oBaTh CBONCTBA
KHUCJIO- POJHBIX COCIMHEHUM
XJiopa.

CornocTaBisiTh XUMHUYECKUE
CBOMCTBA KMCIIOPOJHBIX COEIUHE-
HUH XJ10pa ¢ 00JacTsIMU IPUMEHE-
HUSL

HcenenoBars cBOMCTBA M3y4aeMbIX
BELIECTB.

HaGmopare nemMoHcTpupyeMsble 1
CaMOCTOSITENILHO IPOBOUMBIE
OTIBITHI.

Habmtonate XuMHUYeCKUe peaKkIiuu
U OIUCBIBATh UX C TOMOILBIO
POJTHO- TO SI3BIKA U SI3bIKA XUMUH.
Co0bnroaTe mpaBuiIa TEXHUKU
0€3011acHOCTH

Konctpykrop
MOJIEKYJISIPHBIX

MoJenen

PEaKTHBHI,
pOOUPKH, ITATHBEI
JUIsl IPOOUPOK




XJ0pOBOJIOPO.
ComstHasg Kuc-
J10Ta

["anmorenoBo10pOABI
— TOJIy4Y€HHE,
KUCJIOTHBIC U
BOCCTAHOBUTEILHBIE
cBoiictBa. ConsiHast
KHCJIOTA B €€ COJIH.
KauecTtBennnie
peakuu Ha
rajoreHU-HOHBI
JlabGopaTopHble
onbIThbl. Kauect-
BEHHAas peakius Ha
TraJIOrCHH - HOHBI

OOBACHATH 3aBUCHMOCTL CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUSI.
[Iporno3upoBath CBOMCTBa COENIU-
HEHUI Ha OCHOBE 3HAHUU O MEPUO-
JIMYSCKOM 3aKOHE.
XapakTepu3oBaTh CBOMCTBA XJIOPO-
BOJIOPO/Ia U COJITHOM KUCIIOTHI.
CoIoCcTaBIATE XUMHYECKHE
CBOICT- Ba XJIOPOBOAOPOJA U
COJISTHOM KHC- JIOTBI ¢ 00JIaCTAMU
MPUMEHEHHUS.

XapakTepu30BaTh MPOMBILUICHHBIE U
nmabopaTopHble CMOCOOBI TMOTydYe-
HHS COJSHON KHUCIOTHI.

WnentudunupoBaTh  TrajioreHu-
HMOHBI C TOMOUIBI0 Ka4eCTBEHHBIX
peaKLui.

HaOmronaTe ¥ onuchIBaThH
CaMOCTO- ITETTFHO MPOBOIUMBIE
OIIBITEL.

Cobmto1aTh TpaBUIIa TEXHUKU
Oe3omacHOCTH

PEaKTHBH,
MIPOOUPKH, ITATUBEI
TS IPOOHPOK




[IpakTrueckas Pemrenne [IpoBoauTh, HaOMIOAATH U PCaKTHBEL,
paborta Ne 2. ITo- AKCIIEPUMEHTAITLHBIX OIMMCHI- BaTh XUMHYECKHUI ﬁiﬁi‘:}iﬁm
Jy4eHHE XJI0pO- 3a- J1a4 10 MOJYYEHHUIO SKCIEPUMEHT I10 nonyquI/n(l IPOGHPOK
BOJIOpOJA U CO- XJIOPOBOAOPOIA i XJIOPOBOJIOPO/IA U COJISI- HOU
JISSHOI KUCIIOTHI COJITHOM KHCJIOTBI KHCJIOTBI. narauk pH umgpposoit
nabopaTopuu
HaOmronaTh 1 ONUCHIBATH CAMO-
CTOSITEJIBHO MPOBOJAMMBIC OTIBITHI
C TIOMOIIBIO POJAHOTO S3bIKA U
SI3bIKA XUMHU.
CobnroaTh paBujIa TEXHUKH
Oe3omacHOCTH
dTop, 6poM, Ho duznyeckue CBOMCTBa O600maTe 3HaHUS U JIeJIaTh PCAKTHBBI,
U UX COeMHe- IPOCTBIX BEILECTB. | BBIBO- JIbI O 3AKOHOMEPHOCTSAX Eﬂiiigzﬁm
HHS OCOOEGHHOCTH  XHUMHH HW3MEHEHHI CBOICTB IaJIOTCHOB. pOGHPOK
dTopa. OcobeHHocTu [Iporuo3upoBatk CBOICTBa COEIH-
XUMHUHM OpoMa U moja. HEHHUW Ha OCHOBE 3HAHUU O
KauecTBennas MEepUO- TUYECKOM 3aKOHE.
peakuus Ha Hoz. OOBACHATH 3aBUCUMOCTD
JleMOHCTpaUM. CBOICTB BEIIECTB OT MX COCTaBa 1

OnbIThl ¢ OpoM- HOM
BOJION.
JlaGopaTopHbie
onbIThl. 3. CBOIi- cTBa
Opoma, woma ¥ uX

CTpoeHUA. XapaKTepru30BaTh
cBoiicTBa (hropa, Opoma, Hojia u
UXCOEIUHEHUM.

ConocTaBisiTh XUMHUECKUE
CBOMCT- Ba ()Topa, Opoma, noja u




coyen

UX COeAM- HEHUH ¢ 00JacTsIMU
npuMeHeHus. MccnenoBars
CBOMCTBA U3y4aeMbIX BEILECTB.
HaGmonatp

JI€MOHCTPUPYEMBIE U
CaMOCTOSITENTLHO TPOBOIUMBIE
OIIBITHI.

Habmronars XUMHUYECKHE
peakiMu U OIMChIBATb UX C
MOMOIIBI0  POJHOTO S3BIKA |
S3bIKAa XUMMU.

Cobmro1aTh IPaBUIATEXHUKH
0€30MaCHOCTH.

Pewenue 3aoau
U 8bINOJIHEHUE
YIPACHEHULL

Buvinonnenue
VApAdCHeHUull no me-
me «lanocenviy, na
cocmaeneHue
VpaeHeHuli peakyuii,
coomeemcm- VIOujux
3a0aHHbIM YenouKam
npe- 6paujeHull.
Pewenue pacuemmbvix
3a0a4 no XuMu4ecKum
dopmynam u ypasHe-

Cocmasnsimes ypasHeHus peax-
Yuil, ¢ NOMOWBIO KOMOPHIX
MOJICHO OCYUecmeums Yenouxu
npeepa- wjeHuil geujecms.
Ocywecmensimos pacuemsi no
XU- MUHECKUM YPABHEHUSIM.
Hcnonvzoeams ancopummol npu
peuterHuu 3a0ay




HUAM

XanbKOT€HbI DneMEHTHI HOArPYIIIbI XapakTepru3oBaTh 00IIHE CBOMCTBA Koncrpykrop
kucinopoaa. O6mas XQJIBKOTCHOB. MOJIEKYJIIPHBIX
XapakTepuCTUKA OOBACHATH 3aBUCUMOCTh MoJieriei
HOArPYII- IIBI. CBOJMCTB BEILIECTB OT UX COCTaBa U
PusznyecKue CBOMCTBA ctpoenusi. O000mAaTh 3HAHUS U KOJIICKIMA
IIPOCTHIX BELICCTB IeaTh BBIBO- IbI O TBECPABIX TCJI
3aKOHOMEPHOCTAX U3MEHEHUN
CBOMCTB XaJIbKOI'€HOB.
[Iporuo3upoBark CBOKWCTBA HEU3Y-
YEHHBIX JIEMEHTOB U UX COEAMHE-
HHUM HA OCHOBE 3HAHUU O
IIEPUOJIN- YECKOM 3aKOHE.
OOBACHATH B3aMMOCBSI3U MEXKIY
Ha- XOKJIEHUEM B IIPUPOJIE,
CBOMCTBA- MU, OMOJIOTHYECKOM
POJIBIO U 00- JTacTSIMU
IIPUMEHEHHUS] U3Y4a€MbIX BEILIECTB
O30H — amwioT- O30H Kak XapaKTepu30BaTh 030H KaK aio- | KOHCTPYKTOP
POTTHAS] MOIH- AJUTOTPOTTHAST TPOIHYI0 MoAuduUKaImio kuco- | MOTCKYIAPHBIX
(uKanms KucIo- Mo UKa- s pona. Mozneen
pona KHCIIOpO/1a. ComocTaBnsaTe poJb O30HA B

ITomy4yenue o30Ha.
(O30H KaK OKUCIINTEND.

BEpX- HUX M HIDKHHUX CIIOSX
aTMocdepsl. OOBSICHATH




[To3uTuBHAas 1
HEraTUBHAas pPOJib
030HA B OKPY-
JKarouIen cpeae.
CpaBHEHME CBOWCTB
030Ha U KUCJIOpOaa

3aBHCHMOCTb CBOMCTB 030HA OT
€ro CTPOCHHUS.

CpaBHUBaTh CBOMCTBA 030HA U
KHC- JIOpOJa.

OOBACHATD B3aUMOCBSI3U MEXITY
HAXOXJECHHUEM B IIPUPOJIE, CBOMCT-
BaMH, OMOJIOTHYECKOU POJIBIO U
00J1aCTIMU MPUMEHEHHS 030HA

[Tepokcun BogO-
pojaa u ero mpo-
W3BOJHbBIC

Bopa u mepokcun
BOJIOPO/JIA KaK
BOJIOPOJIHBIE
COEIMHEHUS KUCIIO-
polla — CpaBHEHHUE
cBocTB. [Ie-pokenn
BOZOpOJA KaK
OKHUCIIUTENb U
BOCCTaHOBUTEIIb.
Ilepokcuprme-
TaJIJIOB.
JlaGopaTopHbie
onbIThL. Paznoxe- Hue
IIEPOKCHUA BOJIOPO/IA.
JlabopaTopHbie
onbITbl. OKuCIE-

XapaKTepI/BOBaTB BOY n

MIEPOKCH T BOJIOpOJa  Kak
BOJOPOJHBIE  COEOU-  HEHUs
KHUCJIOPO/JIa. CpaBHuBaTh

CBOMCTBA BOJIBI U IIe- pOKCHAA
BOJIOpOA.

XapakTepu3oBaTh TIEPOKCH]]
BOJIO- pOJia KaK OKHCIHTENb W
BOCCTaHO- BUTEJIb.

ConocTaBisaTh XUMHYECCKHUE
CBOMCT- Ba IEPOKCHUJIA BOJOPOJIA C
o0JacTs- MU IPUMEHEHUSI.

HaOsroaTh ¥ OIIUCHIBATE CaMO-
CTOSITEIIHLHO MMPOBOIUMBIEC OIIBITHI.
Cobmro1aTh IpaBUIIa TEXHUKU
Oe3omacHOCTH

PEaKTHBHI,
poOUpKH,
IITATUBEI IS
poOHPOK




HHUC NOAUA-UOHOB
MEPOKCUIOM BOJIOPO/Ia
B KUCJIOHN cpefe

Cepa

Cepa. Annotponust
cepbl. uznue- ckue u
XUMUYECKUE CBOKCTBA
cepbl
(B3auMOJICHCTBHE C
METaJUIaMH,
KHCJIOPOJIOM,
BOJIOPOJIOM, PACTBO-
pamHILeNnouei,KucuoTa
MU-OKUCITU- TEJISIMH).
JleMOHCTpaUH.
IInaBnenue cepsl.
I'openue cepsl B
kucinopone. B3au-
MOJICYICTBUE Kee3a ¢
cepou

OOBACHATD NEKTPOHHOE
CTPOEHUE MOJIEKYJT U3yYEHHBIX
BEIIIECTB.

OOBACHATH 3aBUCUMOCTD
CBOWCTB CEpBI OT €€ CTPOCHUSI.
HNwmeTts npencraBiaeHue 0 BaKHEM-
IIMX XUMHYECKUX CBOUCTBAX
cepbl. OOBICHATH B3aUMOCBS3HU
MEX1y HaXOKJCHHEM B IPUPOJIE,
CBOMCT- BaMH, OMOJIOTHYECKON
POIBI0 ¥ 00JACTSIMU IPUMEHEHUS
CEpHI.

XapakTepHu3oBaTh
MIPOMBIIIIIEHHBIE U Ta0OpaTOpHbIE
COCOOBI TOTy4e- HUSL CEPBI.
HaoOmronmate u OITMCHIBATH
JIEMOHCT- PUPYEMBIE OTIBITHI

Kounctpykrop
MOJIEKYJISIPHBIX

MoJenen

PEaKTUBEI,
poOupKH,
IITaTUBbI JJIA
IPOOUPOK




CepoBoaopo/.
Cynsdunst. Cep-
HUCTBIN ra3

CepoBogopoa —
MoJIyuyeHue, K1c-
JIOTHBIE U
BOCCTAHOBUTEJIbHBIC
cBoiicTBa. Cynbpuabl.
CepHuUCTBIN ra3 Kak
KUCJIOTHBIN OKCH/I.
Oxkuc- nurenbHbIE U
BOCCTAHOBUTEJIbHBIE
CBOICTBA CEPHUCTOTO
rasa. [lonyue- Hue
CEpHUCTOIO rasa B
MIPOMBILI- IGHHOCTH U
nabopatopuu. CepHuC-
Tas KUCJIOTA U €€ COJIH.
JdemMoHcTpanuu.
I'openue cepoBo-
nopoxa. Ocaxienne
Cynb(huaoB.
CBoiicTBa CEpPHUCTOTO
rasa

OOBICHATH 3aBUCHUMOCTD
CBOMCTB BEIIECTB OT UX COCTAaBa 1
crpoenus. [Iporuo3uposars
CBOMCTBA cOeIM- HEHUU Ha
OCHOBE 3HAaHUU O IEpHU-
OJUYECKOM 3aKOHE.

OOBACHATH B3aUMOCBSI3U MEKIY
Ha- XOXKJICHUEM B IIPUPOJIE,
CBOMCTBa- MM, OMOJIOTHYECKOMN
pOJIBIO M 00- JTacTSIMU
MIPUMEHEHUSI U3y4aeMbIX BEILIECTB.

XapakTepu3oBaTh CHOCOOBI
MOJTy- 4YEHUs M  CBOWCTBA
M3Yy4aeMbIX Be- IIECTB.
HaoOmronmate u OITHCBIBATH

ACMOHCT- PUPYCMBIC OIIBITHI

Kouncrpykrop
MOJIEKYJISIPHBIX

MoJenen




CepHblii aHT U~
pUI U cepHast
KHCJIOTA

CepHblil aHTUAPUI.
CepHas Kucio- Ta.
CaolicTBa
KOHILICHTPUPOBAaHHOU U
pa3z0aBiIeHHON CEpHOU
KUCHOTHL. [leficTBue
KOHLEHTPUPOBAHHOM
CEpPHOM KUCJIOTHI HA
caxap, MeTaJ- Jibl,
HEMETaJLJIbI,
cynbuasl. Tepmu-
YyecKasi yCTOMYHUBOCTh
cynb(daToB.

KauecTBennas peakuus
Ha CEPHYIO KUCJIOTY U
ee conu. Tuocepnas
Kuc- 1oma u
muocyibghamol.
JleMOHCTpaLUH.
Jle¥icTBrE KOH-
LHEHTPUPOBAHHOM
CEpPHOM KUCIIOTBI

Ha MeJlb U caxaposy.
JlabopaTopHbie

OOBACHATD INEKTPOHHOE
CTPOEHUE MOJIEKYJI U3YYEHHBIX
BELIECTB.

HNwmets npencraBiaeHue 0 BaKHEH-
IMX XUMUYECKUX CBOMCTBAaX
CEPHO- I'O aHTUAPUJIA U CEPHOU
KHUCIIOTBI.

CornocTaBisiTh XUMHUYECKUE
CBOWCT- Ba CEPHOM KUCJIIOTHI €
o0acTsIMH IPUMEHEHUS

. MccnenoBars cBoiicTBa
M3y4aeMbIX BEIIECTB.
WNnentuduumponaTs Cyab(UTHI

U cynb(haThl ¢ TOMOIIbIO
Ka4yeCTBEH- HbIX pPEeaKLuil.
HaGmopare nemoHcTpupyeMsble 1
CaMOCTOSITENTLHO IPOBOUMBIE
OTIBITHI.

HaoOmronmate XUMHYECKUE
peakiMu W ONHCHIBAaTh HUX C
MOMOIIBI0  POJHOTO sI3BIKA |
SA3bIKAa XUMMU.

CobmronaTh mpaBUIATEXHUKA
6€e30MmacHOCTH

KOJUICKI WA
TBCPABIX TCJI

PEaKTHBH,
poOHpKH,
LITATHUBBI JJIs
poOHpPOK

nmaryuk pH nudposoit
nabopaTopuu

JATYHK
TEMITEPaTypPhI
nudpoBoi

nabopaTopuu




onbITHI. 4. V3yde- HUE
CBOMCTB CEPHOU
KHCJIOTHI M €€ CoJIeH

Pemenne 3angau
W BBIIOJHEHUE
YIPAKHEHUN

Beinonnenue
YIPa)KHEHUH 110 Te-
MaM «l'anmoreHs» u
«XaJabKOTCHEI», Ha
COCTaBJICHUE
YpaBHEHUH peaK- LU,
COOTBETCTBYIOIIHX
3a/IaHHBIM LIETIOYKAM
[IPEBPALLCHUM.
Pemenne pacueTHbIx
3a/1a4 [10 XUMUYECKUM
dbopmynam u ypas-
HEHUSIM

CocraBnsirh YpaBHEHUS
peakiui, ¢ IOMOILIBIO KOTOPBIX
MOKHO OCY- ILIECTBUTH LIETIOUKH
IIPEBPAIICHUI BEIIECTB.
Ocy1ecTBiATh pacyeTsl 110
XUMHYE- CKUM YpaBHEHUSIM.
Hcnonb30BaTh anropuTMsl IIpy
pelIeHnu 3a1a4

ODneMeHTHI MO1-
TPYMIBI a30Ta

DJIEMEHTBHI TOATPYIIIIbI
azota. O0- mas
XapaKTepUCTHKA
MOATPYTIIHIL.
dusnueckue CBOMCTBa
MPOCTHIX BEUIECTB

XapakTepu3oBaTh OOIIME CBOWCTBA
3JI€MEHTOB MOJATPYIIIIHI a30Ta.

OOBACHATH 3aBUCUMOCTE CBOWCTB
BEIIECTB OT UX COCTaBa U
ctpoenusi. O000ATh 3HAHUS U




JIenaTh BBIBO- JBI O
3aKOHOMEPHOCTSIX U3MEHEHUI
CBOMCTB U3y4aeMbIX BEIIIECTB.
[Iporuo3upoBats CBOMCTBA HEU3Y-
YEHHBIX JIEMCHTOB M NX COCIUHE-
HHUM HA OCHOBE 3HAHUM O
MEepUO/IM- YECKOM 3aKOHE.
OOBACHATH B3aUMOCBSI3U MEXKTY
Ha- XO0KJICHUEM B IIPUPO/IE,
CBOMCTBa- MM, OMOJIOTHYECKOMN
pOJIBIO M 00- JTacTSIMU
MIPUMEHEHHUS U3y4aeMbIX

BEIIICCTB

Aot

A3oT u ero
coenuHeHus. CTpoeHue
MOJIEKYJIbI a30Ta.
duznueckre U Xu-
MHYCECKHE CBOMCTBA
asora. [lonyue- Hue
a3oTa B
MIPOMBIIIIICHHOCTH 1
71a00paTOPHH.
Hutpuast

OOBACHATH 3aBUCUMOCTh

CBOMCTB a30Ta OT €ro CTPOEHHUSL.
HNwmeTts nipencraBieHue o BaKHEH-
IUX XUMUYECKUX CBOMCTBAaX
azoTa. ConocTaBIsITh XUMUYECKHE
CBOICT- Ba a30Ta ¢ 00JIaCTSIMH
npuMeHeHust. OOBSICHATD
B3aUMOCBSI3U MEX/1y Ha-
XO0’KJIEHUEM B IIPUPO/JIE, CBOKCTBA-
MU, OMOJIOTUYECKO POJIBIO U 00-
JIACTSMU MPUMEHEHHUSI a30Ta.

KoncTpykrop
MOJIEKYJIIPHBI

X MoJelen




Xapakrepus3oBaTh
MIPOMBIIIIIEHHBIE U Ta00paTOpHbIE
CIOCOOBI OTy4e- HUSI a30Ta

AMMMaK 1 COJIU
aMMOHUS

AMMHaK — €ero
nojy4enue, Gpusn-
YECKUE U XUMUUYECKHE
cBoiicTBa. OCHOBHbBIE
CBOICTBa BOJHBIX pac-
TBOpOB aMMuaka. Coiau
amMoHus. IloBenenue
COJIEW aMMOHUS IIpU
HarpeBaHuu. AMMHAK
KaK BOCCTa- HOBUTEb.
IIpuMeHeHne ammuaka.
JleMOHCTpaUH.
PacTBOpenue am- Muaka
B Bosie. OCHOBHBIE
CBOIICTBa pacTBOpa
ammuaka. Karaauruue-
CKOE OKHCIIEHUE
aMMHaKa.
JlaGopaTopHbie

OOBACHITH 3aBUCUMOCTD
CBOMCTB aMMHAaKa OT €ro
CTpOCHHUSI.

XapakTepu3oBaTh aMMHUAK KaK
BOC- CTAHOBUTEIIb.

HNwmets npencrasnenue o
BayKHEH- INX XUMHUYECKUX
CBOMCTBaX aMMH- aKa U COJICH
aMMOHHSL.

CormocTaBisiTh XHUMHYECKHUE
CBOICT- Ba aMMHMaKa M COJCH

aMMOHHMSI ¢ 00-  JacTsaMu
IIPUMCHCHUS.
XapakTepu30BaTh
MIPOMBIIICHHbIE CHOCOOBI

MOJTYyYEHUs] aMMHUAKa.
HccnenoBars CBOMCTBA N3y4aeMbIX
BCIIICCTB.

HabGmronats

Koncrpyk
TOp

MOJIEK YIS
PHBIX
MoJenen

PEaKTHBHI,
poOUpKH,
IITATHBBI
JUTSE
IPOOUPOK




onbITHI. 5. M3yde- HHE
CBOMCTB BOJIHOI'O
pacTBopa aMmMmHakxa. 6.
CBoiicTBa coneit

JIEMOHCTPHPYEMBIE U
CaMOCTOSITEIILHO TPOBOIUMbBIC
OIIBITEL.

Hab6mogats XAMHYECKHE

aAMMOHHS peakuMu M ONMCHIBATh MX C

IOMOIIBIO  POJIHOTO  sA3BIKA U

A3BbIKA XUMUH.

Cobimoiath MpaBuIIa

TEXHUKHU O€30IIaCHOCTH
I[IpakTuueckas Pemenne ITpoBoaKThH, HAOMIOATH U OIIUCHI- ieig:“ﬁ’
pab6ora Ne 3. ITo- SKCIIEPHMEHTAIIbHBIX BaTh XMMHYECKHUH SKCIIEPUMEHT Hfmmim s
JTyd4eHHe aMMU- 3a- J]a4 [0 MOJIYYEHUIO | IO HOJIyYEeHHIO aMMHaKa 1 TPOGHPOK

aKa 4 u3y4eHue
€Tr0 CBOIICTB

aMMHaKa u I/13y- YCHUIO
€Tr0 CBOICTB

W3YYEHHIO €r0 CBOKCTB.

HaOmronaTe ¥ onuchIBaTH CaMo-
CTOSITEIIHLHO MPOBOIUMBIC OTTBITHI
C TIOMOIIIBIO POJIHOTO SI3bIKA U
SI3BIKA XUMUH.

Cobmro1aTh MpaBMIIa TEXHUKU
Oe3omacHOCTH




OKcuIsl a3ota

OKCI/II[BI a30Ta, ux

OOBACHATH 3aBUCHUMOCTD

Kouncrpykrop

MOJIy4eHUE U CBOICTB OKCHJIOB a30Ta OT X MOJICKYIISAPHBIX
cBoiicTBa. OKCHUI COCTaBa M CTPOCHUS. Monenen
aszora(l). Oxucie- Hue O06001maTh 3HAHUS U JICJIATh
okcupa azora(ll) BBIBO- JIBI O 3aKOHOMEPHOCTSIX
KHUCJIOPOJOM. U3MEHEHUI CBOMCTB U3y4aeMbIX
Jlumepuzanus okcuaa BEILIECTB.
azora(IV). NwmeTts npescraBiaeHne 0 BaXKHEN-
A3oTHCTas KUCIIOTa U IIUX XUMAYECKUX CBOMCTBAX
ee cosid. Hu- TpuThI KaKk | OKCH- OB a30Ta, a30TUCTOM
OKHCIIMTCIIN U KHUCJIOTHI 1 HUTPUTOB.
BOCCTAHO- BUTCIIH. XapakTepru3oBaTh HUTPHUTHI KaK
JleMoOHCTpaIUM. OKHCJIUTEIM U BOCCTAHOBUTEIIH.
[Tonyyenue okcu- ComnocTaBiasaTh XUMHUYECKHE
na azorta(ll) u ero CBOMCT- Ba OKCHJIOB a30Ta C
OKHCJICHUE Ha BO3/IyXe o0JacTsIMH MPU- MEHEHUSI.
HaGmronaTh v ONMMCHIBATE
JIEMOHCT- PUPYEMBIE OIBITHI
A30THas Kucio- A30THas KMCJIOTA — NmeTs npe/cTaBIeHne 0 ﬁ;g:;: TI:) Igp'll;q)p OBOH
Ta ¥ €€ COJIH buzngeckue u BOKHEW- IMHUX  XHUMHYECKUX
XHMHYECKHE CBOMCTBA, CBOMCTBAX a30T- HOW KUCIOTHL. DPeaKTUBbL,
MOJTy4eHHE. XapakTepru30BaTh OTHOIICHHE po6UpKHY,
OTHo1IeHNE a30THOI a30T- HOM KHUCJIOTHI K MeTaJjljIaM, HITATABBL JITIS
IPOOHPOK

KHUCJIOTHI K ME€TaJ1JIaM U

00BsIC- HATH 3aBUCUMOCTD




HeMeTa/IaM. 3aBUCH-
MOCTb IIPOJyKTa
BOCCTaHOBJICHUS
A30THOM KHUCIIOTBI OT
AKTUBHOCTH Me€Tajula U
KOHLIEHTPALUU
KUCIO0ThL. Tepmudeckas
YCTOMYMBOCTb HUTpA-
TOB.

JleMOHCTpaLUH.
JlelicTBre a30T- HOM
KHCJIOTHI HA MEJlb

MPOJYKTa BOC- CTAHOBJICHUSI
a30THOM KHMCJIOTBI OT aKTHBHOCTH
MeTaJlJla U KOHIEHTpa- 1IUH
KHUCJIOTBI.

CoIocTaBiIAT, XUMAYECKHE
CBOICT- Ba a30THOM KHCJIOTHI C
00J1acTMH MPUMEHCHHS.
XapakTepru3oBaTh CIIOCOOBI
IIOJTy4€e- HUS A30THOU KHUCIIOTBHI.
HaGmonaTh 1 OMMCHIBATH
JIEMOHCT- PUPYEMBIE OTIBITHI

dochop

®docdop u ero
coenuHeHus. AioT-
ponust pocgopa.
XUMHUYECKUE CBOMCTBA
docdopa (peaxiuu ¢
KHC- JIOPOJIOM,
raJloreHaMu,
MeTaJuIaMH, CIIOKHBIMHU
BEIIECTBAMH-OKUCIIUTE-
JSIMU, LEI0YaMH).
ITonyyenue u
npumeHenue gocdopa.

Xapakrepr30BaTh aJUIOTPOITHbIE
Moaudukaimu docdopa.
CpaBHuBath Oenblii U KpacHBIN
tbocdop.

Nwmets npencrasnenue o
BaXHEU- MUX QU3NIECKUX U
XUMHUYECKHX CBOMCTBAaX
dhocdopa.

CormocTaBnsTh XMUMUYECKHUE
CBOMCT- Ba ocopa c o0racTaMu
MpUMeHe- HUsl.

XapakTepHu3oBaTh CHOCOOBI

KoncTpykrop
MOJIEKYJIIPHBIX

Moeen

KOJIJICKII A
TBECPABIX TCJI




JleMOHCTpaLUH.
['openue pocdo- paB
KHUCJIOPOJE.
[IpeBpamienue
KkpacHoro ¢gocdopa B
OeJblii U ero
CBEUYCHHE B TEMHOTE

noryde- Hust pocopa.
HabGmronars u OIUCHIBATH
JIEMOHCT- PUPYEMBIC OIIBITHI

®dochopHblii aH-
ruapun u doce-
(hopHBIE KUCITO-
ThI

®dochopHbIit
auruapu. Oprodoc-
¢dopHas u
MeTadochopHas
KHCJIO- ThI U UX COJIH.
KauectBennast peak-
1us Ha oprodocdatsl.
Pasnooice- nue
opmogocghoproti
KUCTIOMbL.
Tupoghocpopnasn
Kucioma u nu-
pogochamei.
®docouapl. PochuH.
Xnopuowt ghocghopa.
Oxcuo gpocgho- pa(Ill),
gocopucmasn

NwmeTts npencraBiaeHnue 0 BaKHEM-
X (U3UYECKUX U XUMHUYECKHX
cBoiicTBax (hochopHOTro
anruapua u pocopHbIX

KHCIIOT.

ComnocraBnsTh XMUMUYECKHUEe
CBOMCT- Ba (hOCHOPHBIX KUCIOT C
o0JacTIMU IPUMEHEHHUS.
Wnentudunuposats pocdar-
MOHBI C TIOMOIIBI0 KAYECTBEHHBIX
peakuuii. MccnenoBaTts CBOMCTBA
M3y4aeMbIX BEIIECTB.

HaGmopare nemoHcTpupyemsbie 1
CaMOCTOSITEITFHO TIPOBOTUMBIE
OIIBITHI.

HaoOmronmate XUMHYECKUE
peakiMu W OINHUCHIBaTh HUX C

KoncTpykrop
MOJIEKYJIIPHBIX

MoJenen




Kucioma u ee coi.
JeMoHcTpanmu.
Bzaumopeiicteue
dochoproro
aHTUAPU]IA C BOJIOK
JlaGopaTopHbie
onbIThI. KauecT-
BEHHAs PEaKIUs Ha
dochar-non

MTOMOIIBI0  POJHOTO  SI3bIKA
SA3bIKA XUMHU.

CoOmogaTh MpaBUIIa
TEXHHUKHU 0€30IMaCHOCTH

u

Pewenue 3aoau
U 8bINOJIHEHUE
VIPANCHEHULL

Buinoanenue
VAPAdICHEeHUll no me-
Mme «IDnemenmol
nooepynnul a3o-

may, Ha
cocmaeneHue
VpaeHeHuli peakyuii,
coomeemcmayouy
3a0aAHHBLIM YEeNnouKam
npespaue- Hutl.
Pewenue pacuemmvix
3a0a4 no Xumu4eckum
¢opmynam u ypas-
HEeHUAM Ux

Cocmasnams ypaeneHus peax-
Yuil, ¢ NOMOWbIO KOMOPLIX
MOJICHO OCYWEeCMBUNMb YENOUKU
npespa- weHull seuecms.
Ocywecmensamo pacuemsi no
XU~ MUYECKUM YPAGHEHUSIM.
Hcnonvzoeams aneopummul npu
peuweHuu 3a0ay




VYrnepon

Yruepon.
Annorponust
yriepona. CpaBHeHUE
CTPOEHHUS U CBOMCTB
rpaduTa 1 aaMasa.
QDyiepeH Kak HoBast
MoJieKyIsipHas popma
yrie- poaa. ['paden
KaK MOHOCJIOHM rpa-
¢duta. YriepoHbie
HaHOTPYOKH. YTOJIb.
AKTHBHUPOBaHHBIN
yrojib. AAcopOrusi.
XUMUYECKUE CBOMCTBA
yris. Kapoumpi.
IM'uaponus kapbuaa
KaJbIUs U Kapouaa
ATIOMUHUS.

KapOu bl mepexoHbix
METAJIJIOB KaK
CBEPXIIPOYHBIC
MaTepHabl.
JdemMoHcTpanuu.
O6pazipl rpaduTa,

OOBSCHATH 3aBUCUMOCTD
CBOMCTB yriepoja oT ero
CTPOCHHUSI.

XapakTepu3oBaTh U CPAaBHUBATH
QJJIOTPOIHBIE MOAU(DUKALIUT
yrie- poja.

NwmeTts npencraBiaeHnue 0 BaKHEM-
X (U3UYECKUX U XUMHUYECKHX
CBOMCTBaX yriepoja, Kapoumos.
ConocTaBnsiTh XUMUYECKUE
CBOMCT- Ba yriepoja u KapOouaoB
¢ o0y1acTsi- MU IPUMEHEHHS.
HaGmronaTe u onuceiBaTh
JIEMOHCTPHUPYEMBbIE OTBITHI

KOJUIEKO A
TBCPABIX TCII

Kouncrpykrop
MOJIEKYJISIPHBIX

MoJenen




ajiMasa

CoennHeHns
yriiepoa

Oxcuppl yriaepona.
O06pazoBaHue yrapHoro
ra3a Ipy HENOJHOM
Cro- paHuu yriisl. YTroJb
Y YrapHbIN ra3 Kak
BOCCTAHOBUTEJIH.
Peakuus yrapHoro rasa
C pacruiaBamH IIeno-
yei. CuHres
(dbopmMHaTOB U OKcala-
TOB. YTJIEKUCIIBIN Ia3.
VYronpHas KMCIIOTA U €€
COJIH.
IloBenenuecpenHUX U
KHCJIBIX KapOOHATOB
IIPY HarpEeBaHUU.
JleMOHCTpauH.
I'openue yrapao- ro
rasza. TymeHue

HNwmets npencrasnenue o
BaXHEH- KX PU3NYECKUX U
XUMHUYECKHX CBOMCTBAX
COEIMHEHUH yriepoaa.
CpaBHUBaTh CTpPOEHHUE U
CBOIMCTBA YIJIEKUCIIOTO U
YIapHOTI'O ra3o0B.

ConocTaBisTh XUMUYECKUE
CBONCT- Ba COEJUHEHUH yraepoaa
co0nacTs- MU IPUMEHEHUS.
Wnentudunuponars kapOoOHAT-
HOHBI C TIOMOILIBIO
KaueCTBEHHBIX PEAKIIHM.
HccnenoBark CBOMCTBA N3y4aeMbIX
BELIECTB.

HaGmopare nemoHcTpupyemsbie 1
CaMOCTOSITENIEHO IPOBOJIUMBIE
OTIBITHI.

Kounctpykrop
MOJIEKYJISIPHBIX

MoJenen

PEaKTUBEI,
poOupKH,
IITaTUBbI JUISL
IPOOUPOK




IJIAMEHHU yTJie-
KHCJIBIM Ta30M.
Paznoxxenue mpa-
Mopa.
JlabopaTopHble
onbIThI. 7. Kaue-
CTBEHHAs peaKIlys Ha
KapOoHaT-

noH. Pa3znoxxenue

HaGmonate XUMHUYECKHE
peaKLII/II/I U OIIUCBIBATHL HUX C
[IOMOIIBIO POJHOTO SI3bIKA |
SA3bIKA XUMHU.
CoOmromate mpaBHa TEXHHKH
0e3011acCHOCTH

rHIpoKapOoHaTa

HaTpUs
IMpakTuyeckas Perenue IIpoBoauTH, HAOIIOIATH M OITUCHI- peaIgHBH’

N OpOoGHPKH,

pabora Ne 4. 9KCIIEPUMEHTATBHBIX BaTh XUMUYECKHH SKCIIEPUMEHT .
[Monyuenue 387124 I10 MOJTYYEHUIO I10 MOJTYYEHHUIO YITIEKHUCIIONO Ta3a. MPOGHPOK
YIJIEKUCIIOTO YIIIEKKCIIOTO Ta3a Ha6ro1aTh ¥ OMUCHIBATE CaMO- LLITATHBBL,
rasa CTOSITCJIbHO MPOBOJMMBIC OIIBITHI CIIMPTOBKH

C TIOMOIIIBIO POJIHOTO SI3bIKA U
SI3BIKA XMMHH.
CobnronaTh IpaBuiIa TEXHUKA
0e30macHOCTH




Kpemunii Kpewmnuii. CBolicTBa OOBACHATH 3aBUCUMOCTh KOJIJICKIIHS
IPOCTOTO BE- 1IECTBA. CBOMCTB KPEMHHUs OT €ro TBEPBIX TCJI
Peakuuu ¢ xyopom, CTPOEHHUS.
KHUCJIO- POJIOM, HNwmerts npeacrabieHue o
pacTBOpaMH LIEJIOYEH. BaYKHEH- KX (PU3HUECKUX U
JemMoHcTpauuu. XMMHYECKHUX CBOMCTBAX
OO0pas1ibl Kpem- HUsI KPEMHHUSL.
ConocraBnsTh XUMHUYECKHE
CBOICT- Ba KpEMHHUs C 00JIaCTIMU
MpUMEHe- HUsl.
Ha6monate u ONUCHIBATh
JIEMOHCT- PUPYEMbIE OTIBITHI
CoenuHenust Okcun  KpemHHs B HNwmeTts npencraBiaeHne 0 BaKHEM- KOJUICKIIMS
KpEMHUSs MIPUPO/IE U TEX- HUKE. X (GU3HUECKUX ¥ XUMHUYECKHIX TBEPABIX Tl

Kpemuuesble
KHUCITIOTBI U UX COJIH.
I'maponus

CHJIMKATOB.

Cuitan — BOJOpOAHOE
COEIMHEHNE KPEMHHUSL.
JlaGopaTopHbie
onbIThI. 8. Vcribl-
TaHUE pacTBOpa
CUJIMKATa HATPUs

CBOMCTBAxX COCAMHEHUIN KPEMHHS.
ComnocTaBiasaTh XUMHUYECKHE
CBOMCT- Ba COCIMHEHHI KPEMHUS
¢ obnacTsi- MU IPUMEHEHHS.
HccnenoBars CBOMCTBA N3y4aeMbIX
BEIIICCTB.

HaOsroaTh ¥ OIIUCHIBATE CaMO-
CTOSATEIHHO MPOBOAUMBIE OTIBITHI.
Hal6mromaTe xuMHuueckue peakimu
U OIKCBIBATh UX C MTOMOIIBIO




WHIUKaTOpoM. 9.
O3HaKOMIICHHE C
obOpaszuamu
MPUPOIHBIX CHIINKATOB

POJIHOTO SI3bIKA U SI3bIKA XUMHHU.
CobnroaTh npaBuiia TEXHUKH
0€e30IacHOCTH

Pewenue 3aoau Buinonanenue Cocmaenams ypasHeHus peax-
U evlnojrnernue VIPANCHEHUL NO meme Yuii, ¢ NOMOUBLIO KOMOPHIX
YnpaxicHenu «nemenmol MOJICHO OCYUeCmMBUMb YENnOUKU
no02pynnwl y2nepooay, npespa- weHuli eeuecms.
Ha cocmasjienue ypae- Ocywecmensams pacuemol no Xu-
HeHUll peaKyui, MUYECKUM YPABHEHUAM.
coomeemecmeyro- wux Hcnonvzosamo ancopummuol npu
3a0AHHbIM uenoykam peutenuu 3a0a4
npespa- weHuu.
Pewenue pacuemmvix
3a0ay no XumMu4eckum
Gopmynam u ypas-
HEeHUAM
bop bop. Oxcuo bopa. OOBSACHATH 3aBUCUMOCTD

bopuas kucno- ma u ee
conu. bypa

CBOMCTB Oopa u ero
COCIMHEHUH OT €ro CTPOCHHUS.
Nwmets [IPEACTABICHUE 0
BaXHEH- IIMX XMMHUYECKHX




cBOWicTBaX Oopa W  ero
COCIMHECHUIA.
CorocTaBisiTh XUMHYECKUE
CBOWicT- Ba Oopa U  ero
COeMHEHU ¢ o0nac- TAMHU
IIPUMCHCHUA

[TpakTrueckas
pabora Ne 5.
Brimonnenue
SKCIEPUMEH-
TaJbHBIX 33724
o Teme «Heme-
TaJTBI»

Pemenmne
KayeCTBEHHBIX
AKCIIEpU-
MEHTaJIBHBIX 3aJ1a4

[IpoBoauTh, HAOMIOIATH U
OIINChI- BaTh XUMHUYCCKUU
SKCIEPUMEHT 10
HJeHTU(DHUKAITUN BEIIECTB

C HOMOIIBIO KAY€CTBEHHBIX
peak- uu.

HaOmronaTh 1 onuceIBaTh CaMo-
CTOSITEJIBHO MPOBOANMBIE OIBITHI
C TIOMOIIBIO POJHOTO SI3bIKA U
SI3BIKA XUMHH.

Cobmro1aTh MpaBMIIa TEXHUKU
0e301acHOCTH

PEaKTHBHI,
poOupKH,
IITATHBBI TSI
POOHPOK,
IITATHBBI,
CIIUPTOBKH

O6o0maroriee
TTOBTOPEHHE 10
Teme «Hemeran-
JIBD»

Pemenue 3agau u
BBITIOJIHCHHE YTI-
pa’KHEHUH,
MO3BOJISIOIINX CHCTE-
MaTU3UPOBATH U
0000IIHUTH TOJTY-

CocTaBIsITh CPaBHUTENBHBIE U
00001IIaroIe CXEMEL.
[IpoBOAUTH pacyeThl O XUMUYE-
CKHM (pOpMyJIaM U YpaBHEHUSIM
peakiui.

OcymiecTBISTh MO3HABATEIHHYIO




YeHHBIE 3HAHUS 110
Teme «HemeTauiey

pediekcrio B OTHOIIEHUH COOCT-
BEHHBIX JJOCTUKEHHI B IIPOLECCE
penieHust yueOHbIX U
MO3HABATEb- HBIX 33724

KontposnbHas
pabora Ne 1 o
teme «Hemerar-
JIBD»

KoHTpoJ1b 3HaHUI 110
Tteme «Heme- Tams»

OcymiecTBIATh O3HABATEIBHYIO
pedrexcuio B OTHOIEHUHU COOCT-
BEHHBIX JJOCTHKCHUH B IIpo1iecce
perieHus yaeOHbIX U
MIO03HABaTEJb- HBIX 3a/1a4

TEMA 4METAJLJIBI (374acoB)

2

CaoiicTBa 1 Me-
TOJBI TOTy4Ye-
HUS METAJJIOB

OO6muit 0030p
DJIEMEHTOB — METal-
noB. CTpoeHue u
CBOMCTBA MPOC- ThIX
BEIIECTB-METAJIOB.
Mertannu- yeckue
KPUCTAIITNYECKHE
penier- Ku.

[TorydeHne meTamios.

JdemMoHcTpanuu.
Kommexmus Me-
tayuioB.  Komnexkmus

OOBSACHATH 3aBUCUMOCTH

CBOIWCTB METAJVIOB OT MX
CTpOEHHUS.

XapakTepu3oBaTh 0011IMe XUMUYE-
CKHE CBOWMCTBA METAJJIOB KaK BOC-
CTAaHOBUTEJEN HAa OCHOBE
CTPOEHHUS UX aTOMOB H
MOJIOKEHHUS B DJIEKTPO-
XUMUYECKOM PsITy HANPsIKEHUH
MetasuioB. [Iporuo3upoBars
CBOMCTBA HEN3Y- YEHHBIX
DJIEMEHTOB U WX COEJIMHE- HUH Ha

KOJIJICKII A
TBECPABIX TCJI




MUHEPAJIOB U Py

OCHOBE 3HaHMI O EPUOIN-
YECKOM 3aKOHE.
XapaxkTepu30oBaTh CIOCOOBI
10JIy4e- HUSI METAJUIOB U3 Py U
MuHepanoB. Habmonares u
OIMCHIBATh JJEMOHCT- pUPYEMBIE
KOJUICKIIUU

CraBbl

CruiaBsl.
XapakTepucTuka
HauoOo- Jiee
M3BECTHBIX CIIJIABOB.
JleMOHCTpaLUH.
Komnexmus «Ke- me30
U €T0 CILUIaBBI»

Nwmets npencraBnenue o Haubosee
W3BECTHBIX CIUIaBaXx.
XapakTepr30BaTh 0COOCHHOCTH
CIIJIaBOB.

HaGmonate 1 onuceIBaTh
JIEMOHCT- pUPYEMble KOJIJIEKIIUU

KOJUICKIO WA
TBCPAbIX TCII

OO6mas xapakre-
PUCTHKA MIEeN0Y-
HBIX MECTAJIJIOB

[IlenouyHBIE METATIIBI
— oOmras xa-
paKTepUCTHKA
noarpynmsl. CBoHCT-
Ba I1IEJIOYHBIX
METAaJUIOB.
JleMOHCTpauH.
OkpaivBaHue iIaMeHu
COJISIMU IIETTOYHBIX
MeTaJl- JIOB.

XapakTepu3oBaTh 00IIME CBOWCTBA
IIEJTIOYHBIX METAJUIOB.

OOBSCHATH 3aBUCUMOCTb CBOMCTB
HIEJIOYHBIX METAJUIOB OT
ctpoenusi. O000IIaTh 3HAHUS U
JieaTh BBIBO- Jbl O
3aKOHOMEPHOCTSAX U3MEHEHUI
CBOMCTB MICIIOYHBIX METAJIJIOB.
[Iporao3upoBatk CBOMCTBA HENU3Y-
YEHHBIX JIEMEHTOB U UX COE/IMHE-




JlabopaTopHbie
onbIThI. 10. Oxpa-
[IMBaHKE [JIAMEHU
COCIUMHCHUAMU
HIETIOYHBIX METAJLJIOB

HHUI Ha OCHOBE 3HAHUM O
MEPUOJIN- YECKOM 3aKOHE.
OOBACHATH B3aUMOCBSI3U MEXKTY
Ha- XOXKJIECHUEM B IIPUPOJIE,
CBOMCTBa- MU, OMOJIOTHYECKOM
POJIBIO U 00- JTacTSIMU

MPHUMCHCHUS N3y4aCMbIX BCUICCTB.

WNnentuduinmposaTh 1meI04HbIE
Me- TaJIIbI 110 IBETY IJIAMEHU MX
couneit. HaGmrogate
JIEMOHCTPUPYEMbIC U
CaMOCTOSITEIILHO TIPOBOIMMBIE
OIIBITHL.

HaOmronmate XUMHYECKUE
peakiMu W ONKHCHIBATh HX C
MMOMOIIBI0  POJHOTO SI3bIKA |
SI3pIKA XUMHH.

CobnronaTh mpaBUIATEXHUKU
0e30macHOCTH

Harpuii u xanui

Hatpuit u xamuii —
IIPEICTaBUTENN

ICJIOYHBIX METAJIIIOB.

Xapakrtep- Hble
peakuuu HaTpus U

OOBACHATH 3aBUCHMOCTD
CBOWCTB HaTPHS U KaJus OT UX
ctpoenusi. CpaBHUBAThH

CBOMCTBA HATPHUS U KaJIUS.

HNmeTts nipeacraBiieHUE O BaXKHEN-

KOJUICKO WA
TBCPABIX TCJI




kanus. [1o- nmyyenue
HIEJTOYHBIX METAJLIOB.
JdeMoHcTpanuu.
BzaumogerictBue
HaTpusl C BOJOM.
JlabopaTopHble
onbIThI. 11. O3Ha-
KOMJICHHE C
MUHEpaJIaMH U BaXK-
HEUIIMMU
COCIMHEHUSIMU 111104~
HBIX METAJIIOB

X XUMHAYECKUX CBOMCTBAX
HaTpus U KaJlus.

OOBSICHATH B3aUMOCBSI3U MEKTY
Ha- XOXKJIECHHEM B TIPHPOJIE,
CBOMCTBAa- MM, OHMOJIOTHYECKOMH

poiplo W 00-  JacTAMu
MPUMCHCHHSI HATPUS W K.
XapakTepus3oBaTh

MPOMBIIIUICHHBIE U TA00paTOpHBIE
CTIOCOOBI TIOJTy4e- HUSI HATPHSI.
Habmonare neMoHCTpHpyeMble 1
CaMOCTOSITENILHO TIPOBOIUMBIE
OIIBITHI.

Ha6monats XHMHYECKUE
p€akuuu MW OIIMCbhIBATH HX C
MIOMOIIBIO PYCCKO- TO S3bIKA U
A3bIKA XUMUH.

CoOmoaTh paBUIATEXHUKU
0€3011acHOCTH

CoenuneHns
HATPUS U KaJHs

CoenvHeHus HaTpUs U
kamus. Co- 1a u eqkui
HaTp — Ba)KHEHIINE
CO- €IMHEHHUS HaTpHsL.
JlabopaTopHble

HNwmeTts npencraBieHne 0 BaKHEH-
IIMX XUMHUYECKHUX CBOMCTBaAxX
COoer- HEHUI HATPHS U KaJIHSL.
XapakTepu3oBaTh CONY U €IKUN
HAaTp KaK BaKHEUIINE




onbIThl. 12. CBOIi- cCTBa
COCIMHEHUN
[IEJIOYHBIX Me- TAILUIOB

COCAUHCHUS HATPUS.

OOBACHATH B3aUMOCBSI3U MEXKTY
Ha- XOXKJIEHUEM B MPUPOJIE,
CBOMCTBAa- MU, OMOJIOTHYECKOM
POJIBIO COEIU- HEHUI HAaTPUs U
kanus. ComocTaBiIsaTh
XHMHYCCKHE CBOMCT- Ba
COCIMHCHHI HATPHS U KaJIus C
o0jacTIMU IPUMEHEHHUS.
HccnenoBare cBOMCTBA N3y4aeMBbIX
BEIIIECTB.

HabmronaTh 1 onuceIBaTh CaMo-
CTOSITEIIFHO MTPOBOMMBIE OITBITHI.
HabmoaTe XuMu4eckue peakiuu
U OIKUCBIBAThH UX C ITOMOIIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
CobronaTh paBuiia TEXHUKA
0€30I1MacHOCTH

OO6m1as xapakre-
pHUCTHKa 3J1e-
MEHTOB TJIaBHOH
MOATPYIIIBI

Il rpynimer

bepuinuii, Mmaraui,
IIEJI0YHO3€e- MEJIbHBIE
METaJlIbl.
AmpoTtepHOCTb OKCHIA
Y TUAPOKCHIA
6epmiuns. Okpacka

Xapaktepu3oBaThb O0IIME CBOICTBA
3JIEMEHTOB IVIABHOU ITOATPYIIIIBI
IT rpynmsr.

OOBACHATH 3aBUCIMOCTb

CBOMCTB 3JIEMEHTOB INIaBHOU
noarpynnsl |l rpynmer ot

KOJUICKO WA
TBCPABIX TCJI




IUIAMEHU COJISIMU
11104~ HO3EMEJIbHBIX
METAaJUIOB.
JleMOHCTpaLUH.
OkpaivBaHue
IUIAMEHHU COJIIMU
[IETOYHO3EMEIb- HBIX
METAJUIOB.
JlabGopaTopHble
onbIThI. 13. Okpa-
[IMBaHKE MJIAMEHH
COEMHEHUSIMU
I1EJI0YHO3EMENBHBIX
METAaJIOB

CTpPOEHHUS.

O000maTes 3HaHus U AejaTh
BBIBO- JIbI O 3aKOHOMEPHOCTSX
M3MEHCHUI CBOMCTB 3JIEMCHTOB
IJIABHOW 1o~ rpymisl 11

TPYIIIIBL.

[Iporuo3upoBark CBOKWCTBA HEU3Y-
YEHHBIX 3JIEMEHTOB M UX COCIUHE-
HUU HA OCHOBE 3HAHUM O
MEePUOIN- YECKOM 3aKOHE.

OOBACHATH B3aUMOCBSI3U MEXKTY
Ha- XOXKJICHUEM B IIPUPOJIE,
CBOMCTBa-MH, OMOJIOTHYECKOMN
pOIBIO U 00- TacTIMU
MIPUMEHEHUST U3y4aeMbIX
BCIIICCTB.

WNnentudunmposaTh 1ieI049HO3€-
MEJIbHBIE METAJIJIbI IO IBETY
TIaMe- HA UX COeIUHEHUM.
HaGmopare nemoHcTpupyemsbie 1
CaMOCTOATEIILHO TTPOBOIUMBIE
OIIBITHI.

HaoOmronmate XUMHYECKUE
peaKklMu W ONHUCBhIBATb HX C




[IOMOIIBI0 POJHOIO  S3bIKA W
SA3bIKA XUMHU.

Co0J1r01aTh IPAaBUIATEXHUKH
0e3011acCHOCTH

Maruuii u ero
cOoeIMHEHUS

Marnuii, ero oomas
XapaKkTepuc- TUKa Ha
OCHOBE IT0JIOKCHHS B
Ile- puoanueckoit
CHCTEME DJIEMEHTOB
J. . MenneneeBa u
CTPOECHHUS aTOMOB.
[Tomyuenne,
duznueckue u
XUMHUYCCKHUE
CBOMCTBA, TpUME-
HEHUE MarHus U ero
coenHe- HUH.
JlaGopaTopHbie
onbIThI. 14. CBOIi-
CTBa MarHus U €ro
COCTMHEHMI

OOBICHATH 3aBUCUMOCTh
CBOMCTB Martus OT €To
CTPOCHHUSI.

HNwmets npencrasnenue o
BAKHEH- WX (PU3NUECKUX U
XHUMHYECKHX CBOMCTBAX MarHus.

CoIocTaBIsATh XUMAYECKHE
CBOICT- Ba Maruus ¢ 00J1acTsIMHU
npuMeHe- Husl. Mccnenosath
CBOWCTBA M3y9YaeMbIX BEIIIECTB.
HabirogaTe 1 OIMCHIBATE CAMO-
CTOSITEIIHFHO MTPOBOMMBIE OITBITHI.
HaOmronath XUMHUYECKUE PEaKITHH
U OIHUCHIBATH UX C ITOMOIIBIO
POJTHOTO SI3bIKA U S3bIKA XUMHH.
CobnronaTh IpaBuiIa TEXHUKA
0e301acHOCTH




Kanpmuii u ero
COEIUHEHUS

Kanpuii, ero oomias
XapaKkTepuc- THKa Ha
OCHOBE ITOJIOJKCHHS B
I1e- puognueckoi
CHCTEME 2JIeMEHTOB /],
W. Menneneea u
CTPOEHHS aTO- MOB.
[Tonyuenne,
buszndeckue u
XUMHYECKHE CBOMCTBA,
MIpUMEHE- HUE KaJIblLIHs
1 €T0 COCIMHCHUIA.
JdemMoHcTpanuu.
BianmoeticTBue
KaJbIIUs ¢ BOJOMU.
JlaGopaTopHbie
oneIThI. 15. CBOII-
CTBa COCIMHEHUN
KaJabIIUs

OOBACHATH 3aBUCUMOCTh

CBOICTB KaJlbILIUs OT €r0
CTPOCHHUSI.

Nmets npeacrasinenue o
BAKHEH- IUX (PU3NYECKUX U
XUMHYSCKHUX CBOHCTBAaX

KaJIbIus.

ConocTaBiIsaTh XUMHYCCKUC
CBOMCT- Ba KAJIBIIH C 007aCTIMHU
MpUMEHe- HUsl.

HccnenoBars cBoMCTBA N3y4aeMbIX
BCIIIECTB.

HaGmopars nemMoHcTpupyemsbie 1
CaMOCTOATENbHO TPOBOIUMBIE
OIIBITEI.

Hab6mronats XUMHUYCCKHE
peakiu W ONHCHhIBATh UX C
MOMOIIIBK0 POJIHOTO  SI3bIKAa U
SI3BIKA XIMUH.

ColGmonats npaBuiia
TEXHHKH 0€30MacHOCTU

PEaKTHBBI,
poOUpKH,
IITATHBBI
JUTSE
POOHPOK




KecTrocTs Bo-

KecTkocTh BOJbI U

XapakTepu30BaTh BUJIbI

PEaKTHBBI,

poOUpKH,
JIbl U CIIOCOOBI €€ CIIO0COOBI €€ YCT- KECTKOCTHU BOJBI. ITATHBEL V15
YCTpaHEHUs paHEeHMUsL. XapakTepu3oBaTh CIIOCOOBI IPOGHPOK
JlabopaTopHble yCTpa- HEHUSI )KECTKOCTH BOJBI.
onbIThL 16. XKecr- Habumtonate 1 onuceiBath camo-
KOCTb BOJIbI CTOSITEJIBHO MPOBOANMBIE OIIBITHI.
HabutoiaTe XuMu4eckue peakuuu
Y OIUCBIBATh UX C MOMOILBIO
POHOTO SI3bIKA U SI3bIKA XUMUH.
Cobmro1aTh paBuIia TEXHUKU
0€3011aCHOCTH
AnroMUHUNA — ATIOMUHUH. OOBACHATH 3aBUCUMOCTh KOJIICKIHA
XUMWYECKUN PacnpocTpanenHocTs CBOWCTB aJIFOMUHHUS OT €0 TBCPJBIX TCl
3JIEMEHT U IPOC- B IIPUPOJIE, CTPOEHHUSI.

TOC BCIICCTBO

bU3HYECKUEe U XUMHU-
YeCKHEe CBOMCTBA
(oTHOIIEHHE

K KUCJIOpOAY,
rajoreHam, pacTBo-
paMm KUCIIOT U
iejI04ei, aaTroMo-
TEpMHUSI).
JleMOHCTpauH.
Komnekmus

Nwmets npencraBiaeHue o
BOKHEU- WX (PU3NUECKUX U
XHMHYECKHX CBOMCTBAaX
AJTTOMHUHUSL.

ComnocTaBiaaTh XUMHYECKIE
CBOJCT- Ba aJJlOMUHUS C
o0yacTsMu MpuMe- HeHUSI.

HccnenoBars CBOMCTBA M3y4aeMbIX
BemecTs. HaOmrogars




«ATFOMUHHI.
IInaBneHue aaroMu-
Hus. BzanMoneiictBue
AIIFOMMHUS CO
IIEJI0YbIO.
AnromorepMmusl.
JlabGopaTopHble
onbIThl. 17.B3an-
MOJ€elicTBHE
AJIFOMHMHUS CKHUCJIOTA-
MM H IIeJT0YaMH

JIEMOHCTPHPYEMBIC
CaMOCTOSITEIILHO TTPOBOIMMBIE
OIIBITHI.

Habnromats XAMHYECKHE
peakiMd W OIHUChIBATh HX C
MOMOIIBI0 POJHOTO SI3bIKA |
SI3pIKA XUMHH.

CobnronaTh mpaBUIATEXHUKU
0e30macHOCTH

Coennuenus
AJTFOMUHUA

AMpOTEpHOCTH OKCHIA
U TUJIPOKCH- Ja
amomunus. Conu
QIIOMUHUS.

ITostHOE paznokeHue
BOJIOM COJIEHN
IIOMUHUSA €O cIa0bIMU
JIBYXOCHOB- HBIMH
KHCJIOTaMH.
AJIOMUHATHI B TBEPJIOM
BU/JIE U B pacTBOpE.
[Ipu- menenune
AIIOMUHUS.

HNwmets npencrasnenue o
BaXKHEH- NIUX XUMUYECKUX
CBOMCTBaX COEIU- HEHUM
ATFOMUHUSL.

OOBACHATH B3aMMOCBS3H MEXKY
Ha- X0KJIEHUEM B IPUPOJIE,
CBOMCTBA- MU, OMOJIOTHYECKOM
pPOJIBIO COEIM- HEHUM aTFOMUHUSL.

CornocTaBisiTh XHUMHYECKHUE
CBOMCT- Ba COeTUHEHUHN
aTIOMUHHAS ¢ oOilac-  TIMHU
HpI/IMeHeHI/IfL

HccnenoBath cBOMCTBA H3y4aCMbIX

KOJUICKI WA
TBECPABIX TCJI

PEaKTHBHI,
poOUpKH,
LITATHUBBI JJIs
IPOOUPOK




Coeounenus antomMuHus.
6 HUBUIUX CINENeHsX
OKUC/IeHUSL.
JlabopaTopHble
onbITHI. 18. AM-
(dboTepHBIE CBOMCTBA
THUAPOKCUIA

ATFOMHHUS

BEILIECTB.
HaOiroaTe 1 OIMCHIBATE CAMO-
CTOSATEIHHO MTPOBOIMMBIE OIIBITHI.
Ha0ro1aTh XUMUYECKHE pEeaKIun
U OIKCBIBATh UX C ITOMOIIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMHH.
CobnroaTh rpaBuiia TEXHUKA
0e30macHOCTH

[TpakTrueckas
pabota No 6.
[Tonyuenue ropn-
KO conu (ceMu-
BOJIHOTO Cyib(a-
Ta MarHus).
[IpakTnyeckas
paborta Ne 7.
ITonyuyenue amro-
MOKAaJIMEBBIX
KBAacCIOB

Pemenue 3aga4d no
MOJIyYEHHUIO 3a-
MAHHBIX BEILECTB

[TpoBoauTH, HAOTIOAATH M OIHCHI-
BaTh XMMHUYCCKHUU IKCIICPHUMEHT
IO MOTYYCHHIO 33/ TaHHBIX
BEILIECTB.

HaOmronaTe ¥ onMchIBaTH CaMo-
CTOSATEIHHO MPOBOIUMBIE OIBITHI
C TIOMOIIIBIO POJTHOTO SI3bIKA H
SI3BIKA XUMHUHU.

JlenaTthb BBIBOJIBI IO pe3yiIbTaTaM
MIPOBEJICHHBIX XUMUICCKUX
ombiToB. CoOMIOAATH MpaBuiIa
TEXHUKHU 0€30I1aCHOCTHU

PEaKTHBHI,
poOupKH,
IITATHBBI TSI
POOHPOK




Onoeso u ceuney

Onoso u ceuneu.
Dusuueckue u
Xumuyeckue
ceoticmesa (peakyuu ¢
KUCTIOPOOOM,
KUCIOMAamu), npu-
menenue. Conu
onosa(ll) u ceun-
ya(). Ceunyosuwtit
AKKYMYASMOp
Jlabopamopuvle onvimot.
19. Cso1i-

CmMea 0J106d, CEUHYA U
ux coeoumne- Huil

O0wsCHAMb 306UCUMOCTb
CBOLLCMB 011084 U CBUHYA OM UX
cmpoeHusl.

CpasHusamu ceolicmea 0108a u
CeUHYA.

Hmemwb npedcmasnenue o eadic-
Hetuux XUMUYECKUX
CBOLLCMBAX 0710684 U CBUHYA.
O0vsiCHAMb 83AUMOCBAZU MENCOY
HAxXoxMcOeHuem 8 npupooe,
ceoticm- eamu, OUOIO2UUECKOU
POJIbIO U 001ACMAMU NPUMEHEHUS
071084 U CBUHUA

Pemenne 3amau
U BBIIOJIHECHUE
YIPaXHEHUI

Beimostnenue
YIPAKHEHUH 110 TEME
«Mertasl rIaBHbIX
NOArPYIII», HA
COCTaBJICHUE
YPaBHEHUU pPEaKLUu,
COOTBETCTBYIOIINX
3a/laHHBIM 11~ TI0YKam
IIPEBPALLECHUI.
Pemenne pacueTHsIx

CocrtaBisTh ypaBHEHUS
peakiui, C TOMOIIBIO KOTOPBIX
MOKHO OCY- ILIECTBUTH LIETIOUKH
MPEBPAILCHUH BEILIECTB.
OcyiecTBIATh pacueTsl 110
XUMHYE- CKUM YpaBHEHUSIM.
Hcnonp30BaTh anropuTMsl IpH
pelIeHnu 3a1a4




3aJa4 110 XUMHYCCKHUM

dbopmynam u ypas-

HEHUSM
INpakTuueckas Perenue ITpoBoaKTH, HAGIIOATD pea’gnm’l’

o pOOHpKH,
pabora Ne 8. BrI- Ka4eCTBEHHBIX OIHCHI- BaTh XUMUYECKHI pODD
IITAaTUBHI JI4

[IOJIHEHUE KC- JKCIIEpU- SKCIIEPUMEHT T10 IPOGHPOK
[EPUMEHTAIIb- MEHTAJIBHBIX 33134 uIeHTU(GUKALIMY BEILECTB

HBIX 3a/ay4 110 Te-
Me «MeTamisl
[JIaBHBIX I10I-

TPy

C HOMOIIBIO KAY€CTBEHHBIX
peak- Iui.

HaOiroaTh ¥ OIKUCHIBATH CAMO-
CTOSITEIIHLHO MPOBOIUMBIC OTTBITHI
C TIOMOIIIBIO POJIHOTO SI3bIKA U
SI3BIKA XUMUH.

JlenaTh BBIBOJIBI IO pe3yibTaTaM
MIPOBEICHHBIX XUMUYECKUX
omnbiToB. CoOMIOAATh MpaBuia
TEXHUKHU 0€30I1aCHOCTHU




OO61uas xapakTe-
pHCTHKA Tiepe-
XOAHBIX METAJI-
0B

MerTasibl MOOOYHBIX
HOJTPYIII.
Oco0eHHOCTH CTPOEHUS
aATOMOB TI€- PEXOIHBIX
METAJUIOB

XapakTepu30BaTh OOIIME CBOWCTBA
MIEPEXOIHBIX METAJIJIOB.

OOBACHATH 3aBUCUMOCTh CBOICTB
MePEXO0THBIXMETAIIJIOB OT
ctpoenus. O000mATh 3HAHUS
JIeJIaTh BBIBO- JbI O
3aKOHOMEPHOCTSIX U3MEHEHUI
CBOMCTB MEPEXOHBIX METAJIJIOB.
[Iporuo3upoBars cBOKCTBa
HEU3y- YCHHBIX DJIEMEHTOB U UX
COCIMHE- HUM Ha OCHOBE 3HAHUU
0 MEePUON- YSCKOM 3aKOHE

KOJUIEKO A
TBCPABIX TCJI

Xpom

Xpom. Puznueckue
CBOICTBa, XU-
MHYECKHE CBOMCTBA
(oTHOIIIEHUE K
BOJISTHOMY TIapy,
KHCJIOPOAY, XJIOPY,
pacTBOpam KHCIIOT).
JdemoHcTpauum.
Bzanmoperictue
XpoMa C  COJSHOU
KUCIOTOH  0e3  Jo-
CTyIa BO3yxa

OOBICHATH 3aBUCUMOCTh
CBOMCTB XpOMa OT €Tro
CTpOCHHUSI.

Nmets npeacraBieHue o
BAKHEW- WX (PU3NUYECKUX U
XUMHUYECKHUX CBOMCTBAX XpOMa.
ComnocTaBiadTh XUMHYECKIE
CBOICT- Ba XpoMa C 00JIacTsIMU
puUMeHe- HUsl.

Hab6mronaTe ¥ OMUCHIBATE
JIEMOHCT- PUPYEMBIE OITBITHI




CoenuHeHus
Xpoma. 3aBUCH-
MOCTB KHCJIO
HO-OCHOBHBIX

M OKHCIIUTEIb-

HO-BOCCTaHOBH-
TEJILHBIX
CBOMCTB OT CTe-
IIEHH OKMCIIe-
HUA MEeTaJijia T-

N3zmenenne
OKHCJIMTEJILHO-
BOCCTa- HOBUTEJIbHBIX
U KHCJIOTHO-OCHOB-
HBIX CBOICTB
OKCHJIOB U THJIPOKCH-
JIOB XpoMa C POCTOM
CTCIICHU OKHC- JICHMS.

AmdoTtepHbIe
CBOICTBa OK- CHJIa U
THUIPOKCHIA
xpoma(IIl).
Oxucnenue coneit
xpoma(lll) B xpo-
MATBbI. B3anmubie

nepexobl Xpoma- TOB U
JUXPOMAaTOB. XpOMaThl
U JUX- POMAaThl Kak
OKHCITUTEIIH.
JdemMoHcTpanuu.
Ocaxaenne ruu-
poxcuna xpoma(Ill) n
OKHCJIEHHE ero
NIEPOKCUIOM

HNwmets npeacraBiaeHue o
Ba)KHEH- IIIUX XUMUYCCKUX
CBOICTY CTaHABIIMBATh
3aBUCHUMOCTB MEXAY KUCIOTHO-
OCHOBHBLIMHU CBOMCTBa- MU
OKCHJIOB U THJPOKCHUIIOB XpoMa
H3HAYEHHUEM CTEIIEHU
OKHUCJICHUs. XapaKTepu3oBaTh
aM(pOTepHbIC CBOMCTBA OKCHJIA
u ruapokcuaa xpoma(lll).
OnuceIBaTh B3aMMHBIC
MepPeX0/Ibl XPOMATOB H
JTUXPOMATOB.

HccnenoBate cBOMCTBA NU3y4aeMBbIX
BEIIICCTB.

HaGmopars nemMoHCcTpupyemMsbie 1
CaMOCTOATENILHO TTPOBOIUMBIE
OITBITHI.

HaoOmronmate XUMHYECKUE
peakiuu U ONHCBhIBaTh HUX C
MOMOIIIBI0 POJHOTO SI3bIKA U
SI3BIKA XMMMH.

ColbnroaTh MpaBHIIATEXHUKH
0€e30IMaCHOCTUBAX COEIUHEHNN

PEaKTHBBI,
poOUpKH,
IITATHBBI TSI
POOHPOK




Boiopoa. B3aum- Hble
HepGXOI[BI XpOMaTOB nu
JIUXPO- MATOB.
Paznoxenne
JTUXpOMaTaaM- MOHHS.

JlabopaTopHble
onbIThI. 20. CBOM- CTBa
coJieit xpoma

Xpoma.

Mapranen

Mapranen —
($U3UYECKUEe U XUMH-
YECKHUE CBOMCTBA
(OTHOIIICHHUE K KHC-
J0pomy, XJIOpY,
pacTBOpam KHUCIOT).
Oxcupn mapranna(1Vv)
KaK OKHMCJIH- T€JIb U
KaTajau3aTop.
[Tepmanranat kanust
KaK OKHCIITUTEIb.
Manea- nam(V1)

Kanusi U e2o ceoUcCmad.

JlaGopaTopHbie
onbITEI. 21. CBOM-
CTBa MapraHiia v ero

OOBACHATH 3aBUCHUMOCTb
CBOMCTB Maprasua oT ero
CTPOCHHUSL.

HmeTs nipeacTaBieHue o
Ba)KHEH- KX (PU3NUECKUX U
XUMUYECKHUX CBOMCTBAX
Maprasiia 1 ero coeiu- HeHUM.

CornocTaBisiTh XUMUYECKUE
CBOMCT- Ba MapraHia " ero
COeMHEHU ¢ 00IacTIMU
puMeHeHUsI. XapaKTepU30BaTh
okcua Mapran- ma(IV) kak
OKHCTTUTENh U KaTalu3a- Top,
MepMaHraHaT Kajusi KaKk OKUC-
JIUTEb.

HccnenoBare cBoCTBA 3y4aeMbIX

PEaKTHBHI,
npooUpKH,
IITATHBBI TSI
POOHPOK




COEIMHEHNN

BEIIICCTB.
HaGnronats ¥ onmceIBaTh camo-
CTOATCIIbHO ITPOBOJUMBIC OIIBITHI.
Habmronate XUMHYECKUE PEaKITHH
U OIMUCHIBATH UX C IOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMHH.
CobnroaTh npaBuiia TEXHUKA
0€301MacCHOCTH.

Keies3o kak xu-
MHYECKUH dJIe-
MEHT

Keneso.
Haxoxnenune B
npupoje. 3HayeHHE
Kenesa TUIst
opranusma
YeNoBeKa.
JlaGopaTopHbie
onbIThl. 22. W3y-
YeHue MUHEPAJIOB
xKeresa

XapakTepu3oBaTh KEIe30 Kak
XHW- MUYECKUH DIIEMEHT.
OOBSCHATH B3aUMOCBSI3U MEKIY
Ha- XOXKIEHUEM B NPUPOJE,
CBOMCTBAMHM H OHOJOIHYECKOMH
PpOJIbIOXKENE3A.

HccnenoBare CBOMCTBA M3y4aeMBbIX
BCIIIECTB.

HaGmronaTte ¥ ONKCBIBATH CaMO-
CTOSITENTLHO MPOBOJUMBIE OTIBITHI.

KOJUICKIO A
TBCPABIX TCJI

Kenezo —mpoc-
TOE BEILECTBO

dusznyeckre CBOMCTBA
skenesa. CriaBel
JKeJe3a ¢ yriiepoJioM.
XH- MUUECKHE
CBOMCTBA Kelie3a
(B3am- MoJIeHCTBHE C

XapakTepu3oBaTh KeNe30 KaK
MPOC- TOE BEUIECTBO.
OOBACHATH 3aBUCUMOCTD
CBOICTB JKeJjie3a OT €ro
CTpOEHHUS.

Nwmets npencraieHue o




KHCIIOPOJIOM, XJIO-
pOM, CEpoii, yriem,
KHUCJIOTaMH,
pacTBOpaMHu coJiei).
JdeMoHcTpanuu.
Komnexuus
«Keneso u ero
CILIaBbI».
JlaGopaTopHbie
onbIThL 23. CBOM-
CTBa KeJe3a

BWKHEH- MUX (PU3NUECKUX U
XUMHYECKHUX CBOMCTBAX JKee3a.
ConocTaBiasaTh XUMHYECKUE
CBOMCT- Ba keJie3a ¢ 00JacTIMu
MpUMEHe- HUsl.

HccnenoBars cBOMCTBA U3y4aeMbIX
BEIIIECTB.

HaOmronaTh 1 onMceIBaTh
JIEMOHCT- PallMOHHBIC U
CaMOCTOSITEIILHO TIPOBOIMMBIE
OIIBITEI.

Hab6mogath XAMHYCCKHE
peaKiMu ¥ OIUCBIBAaTh HX C
MMOMOIIBI0  POJHOTO SI3bIKA |
SI3BIKA XUMHH.

Cobmonats IpaBujIa
TEXHHKU 0€30MacHOCTH

CoenuHeHus
)Keresa

CpaBHEHHE KHCIOTHO-
OCHOBHBIX U
OKHCITUTETHHO-
BOCCTAHOBUTEb- HBIX
CBOWCTB THAPOKCHIA
xene- 3a(1l) u
THAPOKCHUIA
xenesza(Ill). Comm

HNwmeTts npencraBiaeHne 0 BaKHEM-
ITMX XUMHYECKUX CBOMCTBAX
COEM- HEHUI Kele3a.
CpaBHUBATH KUCIOTHO-OCHOBHBIE
Y OKHCIIUTEIbHO-BOCCTAHOBUTEIh-
HbIE CBOMCTBA TUPOKCUIA JKeTe-
3a(Il) m ruapokcuaa xeneza(lll).

pEaKTUBBI,
pOOHUPKH,
LITATUBBI JJIs
IPOOHPOK




xkenesa(ll) u
xenesa(Ill). Meromapr
IIepEBO/1a COJIEH
xene3a(ll) B comm

xene3a(1ll) u o6parHo.

OxucIuTEIbHEIC
CBOICTBA COCIH-
Henui xene3a(lll) B
peakuusax

C BOCCTaHOBHUTEIISIMU
(MoauIOM, MEIBIO).
[uanugHbie
KOMIIJIEKCHI JKeJIe3a.
KauecTBeHHEIC
peaKIuu Ha HOHBI
xenesza(1l) u (I11).
JdemMoHcTpanuu.
OcaxxneHue Y-
pokcuna kenesza(Ill)
U OKHCJICHHE €ro Ha
BO3/IyXe€.
JlaGopaTopHbie
onbIThl. Kauect-

BCHHBIC PCAKIIUN HA

ConoctaBisiTh XUMUYECKHE
CBOMCT- BaCOECIMHEHUIMKETIE3a C
o0JacTIMU MIPUMEHEHHUS.
XapakTepu3oBaTh METO/IbI TIEPEBO-
na couerd xene3a(Il) B comu xene-
3a(11l) u obpatHo.
UnentuduuupoBaTts  HOHBI
xeie- 3a(1l) u (III) ¢ nomomibro
Ka4yeCT- BEHHBIX PEaKIUi.
HccnenoBare cBoMCTBA N3y4aeMbIX
BEIIIECTB.

Hab6monats

JIEMOHCTPUPYEMBIE U
CaMOCTOSITEIIEHO TTPOBO MBI
OTIBITHI.

HaoOmronmate XUMHYECKUE
peaKiMu ¥ OIUCBIBAaTh HX C
MMOMOIIBI0  POJHOTO SI3bIKA |
SI3BIKA XUMUHU.

Cobmo1aTh IpaBUIATEXHUKH
0€30MacHOCTH




HMOHBI JKCJIC3a

Menb

Mensb. Haxoxnenue B
npupoae. Puznueckue
Y XUMHYECKHUE CBOM-
cTBa (B3aUMO/IeHiCTBUE
C KUCJIOPO- JI0M,
XJIOPOM, CEpOH,
KHUCJIOTaMHU-
OKUCIIUTEIISIMU).
Comu memu(I).
MenHbIii Kynmopoc.
Ammvuakatel Me- au(I)
u meau(Il).
ITosryuenune okcu- na
menu(l)
BOCCTAHOBJIECHUEM
TUJI- POKCHIA
Meau(Il) rmroko30M.
JlabopaTopHbIie
onbIThl. [Tonyue-

OO0BACHITH 3aBUCUMOCTBL CBOICTB
MeJIU OT €€ cTpoeHus. MmeTh
MPEJICTABICHUE O BaXKHEH- IINX
(HDU3UIECKUX M XUMHYECKHUX
CBOMCTBAX MEIIH U €€
coequHeHuii. ConocTaBiIsITh
XHMHYCCKHUE CBOMCT- Ba MEIU U €€
COCAUHEHHMH ¢ 00J1ac- TAMHU
MIPUMEHCHHSI.

XapakTepru30BaTh MPOMBIIILICHHBIE
CIOCOOBI OJTYYEHUS MEJIH.
HccnenoBatre cBOMCTBA NU3y4aeMBbIX
BEIIICCTB.

Hab6mronaTe 1 onuceIBaThL caMo-
CTOSITEJIBHO MPOBOIUMBIE OTBITHI.
Hal6mromaTe xuMHuueckue peakimu
U OIHUCHIBATh UX C ITOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMHUH.
CobnroaTh MpaBMiIa TEXHUKH

PEaKTHBHI,
npooUpKH,
IITATHBBI TSI
POOHPOK




Hue okcuaa meau(l).
24. CpolicTBa Meau, €€
CIUIABOB U COCOUHEHUN

0e30IacHOCTH

[pakTuueckas Penrenue 3a1a4 no [TpoBoIUTH, HAOIOIATH M OITUCHI- ﬁ;iggf;’
pabota Ne 9. MOJYYCHHUIO 3a- BaTh XUMHYCCKUH IKCIICPUMEHT e
[Monyuyenue me- JTAHHBIX BEIICCTB 10 TIOJTYYCHHIO 33 aHHBIX TIPOGHPOK
HOTO KyTopoca. BEIIECTB.
[pakTuueckas HaGnronats 1 onuchIBaTh camo-
pabora Ne 10. CTOSITEJIBHO MPOBOJAMMBIE OTIBITHI
[Tonmyuenue xe- C TMIOMOIIIBIO POJTHOTO SI3bIKA U
JIE3HOTO KYTIO- SI3BIKA XMUMUH.
poca Jlenatb BBIBOJIBI 110 PE3YJIbTaTaM
MIPOBEICHHBIX XUMHUECKUX
onbIToB. CoOIF0/IaTh TIPaBUIIa
TEXHUKH 0€30MacCHOCTH
Cepebpo Cepebpo. Dusnueckue OOBSCHATH 3aBUCUMOCTD KOJLTICKIAA
U XUMHYE- CKHE CBOIACTB cepebpa oT ero TBCPJIBIX TCIT

CBOMCTBA
(B3auMoOJIEHCTBUE C
cepoit, XJIOpOM,
KHCJI0TaMH-OKHUC-

CTPOCHHSL.
Nwmets nipeacTaBieHue o
BayKHEH- KX QU3HUECKUX U
XUMHUYECKHUX CBOMCTBaX cepedpa




JUTEISIMU).
Ocaxienue okcuaa ce-
pebpa nipu AeicTBUn
HIEJIOYU Ha COJU
cepeOpa. AMMHAKaThI
cepebpa kak
OKHCITUTEIIH.
KauectBennas
peaKIus Ha HOHBI
cepebpa.
JdemMoHcTpanuu.
Brinenenue ce- pedbpa
M3€Er0 COJIEUIECTBUEM
MeTn

U €ro CoeIuHe- HUH.
CoI10CTaBIATE XMMHUYECKHUE
CBOICT- Ba cepedpa u ero
COCAMHEHHMI C 00- JaCTIMHU
MIPUMCHCHHUS.

Hab6mromaTs 1 OMUCHIBATE
JIEMOHCT- PUPYEMbIE OIBITHI

3051010

3os10T0. PU3NYECKUE U
XUMHYE- CKHE
CBOMCTBa
(B3auMOJICHCTBUE C
XJIOPOM, «IIAPCKOM
BOJIKOI»). Cr10- cOOBI
BBIJACJICHUA 30JI0Ta U3
30J10TO- HOCHOM
TIOPOJTBI

OO0OBACHITH 3aBUCUMOCTh
CBOICTB 30JI0Ta OT €ro
CTpOEHHUS.

Nwmets npencrasinenue o
BaKHEH- MUX (PU3HUECKUX U
XHUMHYECKHUX CBOMCTBAX 30J10TA.
ComnocTaBiadTh XUMHYECKIE
CBOMCT- Ba 30JI0Ta C 00JIaCTIMH
puUMeHe- HUsl.
XapakTepus3oBaTh COCOOBI




BBIJIC- JICHUS 30J10Ta U3
30JI0TOHOCHOM IOPO/BI

Iunak

[uuk. duznyeckue u
XUMHYCCKHE CBOMCTBA
(B3auMoielicTBHE C
rajio- reHaMu,
KHCIJIOPOJIOM, CEpPOH,
pac- TBOpaMu KUCJIOT U
niesoyei). Am-
(dboTepHOCTh OKCHAA U
TUAPOKCHUIA IMHKA.
JlaGopaTopHbie
onbIThI. 25. CBOIi- cTBa
[IMHKA U €T0
COeIMHEHMI

OOBACHATH 3aBUCUMOCTh

CBOMCTB ITMHKA OT €T0

CTPOCHHUSI.

HNwmets npencrasnenue o
BAKHEH- WX (PU3NUECKUX U
XAMHYECKUX CBOMCTBAX IIMHKA

H €Tr0 COoequHe- HUH.
CoI0CTaBIATE XUMHUYECKHUE
CBOMCT- Ba IIMHKA U €ro
COCIMHEHMI ¢ 00- JJaCTSIMHU
MIPUMEHEHHSL.

HccnenoBare cBOWCTBA N3y4aEMBIX
BCIIICCTB.

HaOsroaTh ¥ OIIUCHIBATE CaMO-
CTOSATEIHHO MPOBOAUMBIE OTIBITHI.
Hal6mromaTe xuMHuueckue peakimu
U OIHUCHIBATh UX C ITOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMUH.
CobnroaTh MpaBMiIa TEXHUKH

PEaKTHBHI,
npooUpKH,
IITATHBBI TSI
POOHPOK




0e30IacHOCTH

Pmymo

Pmyme.
Ilpeocmasnenue o
CB01- cmeax pmymu u
ee COeOUHEeHUsX

O0wsCHAMb 306UCUMOCTb
C80UCME pmymu om ee
cmpoenust. imemuw
npeocmasieHue 0 8aic- Hetuux
Qusuueckux u xumude- CKux
ceolicmeax pmymu u ee
coeoureHull.

Conocmaesname xumudeckue ceoti-
cmea pmymu u ee coeOuHeHull ¢
obnacmamMu NpUMeHeHUs.
Xapaxkmepuzosamv cnocodwvl
NOJIY- YeHUs: pmymu

Pemrenue 3amau
W BBIIOJHEHHE
YIPaXHEHUI

BeimonHenue
YIIPA)KHEHUM 110 TEME
«Mertanbl MOOOYHBIX
MOATPYIII», HA
COCTaBJICHUE
YpaBHEHUH peak- LU,

CocTaBnsiTh ypaBHEHUS pEAKIUH,
C TIOMOIIBIO KOTOPBIX MOKHO
OCy- LECTBUTH LIETIOYKHU
MPEBPAILCHUH BEIIECTB.
Ocy1iecTBIATh pacyeThl 1O
XMMHYE- CKUM YPABHEHUSIM.




COOTBETCTBYIOIIUX
3aJJaHHBIM IIeTI0YKaM
MpeBpaIiCHUH.
Pewenne pacueTHbIx
3aJa4 10 XU- MUYECKUM
dbopMynaM U ypaBHEHU-
M

Hcnonb30BaTh anropuTMbl pH
pelieHnu 3a1a4

[TpakTrueckas
paborta Ne 11.
Bremonuenune
AKCIEPUMEH-
TaJbHBIX 33734
o TeMme «Merai-
JIBI TOOOYHBIX

TOJTPYIIID»

Pemenmne
KayeCTBEHHBIX
AKCIIEpU-
MEHTaJIBHBIX 3a/1a4

[IpoBoauTh, HaOMIOIATH U
OITMCHI- BaTh XMMHYCCKHUI
SKCIEPUMEHT 10
UJeHTU(DHUKAITUN BEIIECTB

C HOMOIIBIO KAY€CTBEHHBIX
peak- nuu.

HabGmronaTe 1 onuceIBaThL caMo-
CTOSITEJIBHO MPOBOANMBIE OIBITHI
C TIOMOIIBIO POJHOTO SI3bIKA U
SI3BIKA XUMUU.

Jlenatb BBIBOIBI 110 pE3yiIbTaTaM
MPOBEACHHBIX XUMUYECKUX
onbIToB. CoOJTI0/1aTh MpaBHIIa
TEXHHKHU 0€30MacHOCTHU

PEaKTHBHI,
poOUpKH,
IITATUBEI IS
poOHPOK




O06o061aroree
MMOBTOPEHHE 110
TeMe «MeTauibDy

Penrenue 3amgau u
BBIIIOJIHEHHUE
YIpaKHEHUH,
ITO3BOJISIOITNX
CHUCTEMAaTHU3UPOBATh
1 0000IINTE
MOJIyYEHHbIE 3HAHUS
10 TeME
«MeTtans»

CocTaBysTh CpaBHUTEIIbHBIC U
00001I1ar0IIIE CXEMBI.
[IpoBOAUTH pacyeTsl 0 XUMHYE-
CKUM (hopMyJiaM U ypaBHEHUSIM
peakiui.

OcylecTBIATh MMO3HABATEIbHYIO
pedIieKcuIo B OTHOIIEHUU COOCT-
BEHHBIX JIOCTI)KEHUH B TpoLiecce
pelieHns  y4yeOHBIX W
1103HABaTeNb- HBIX 3aJla4

KontponbHas
pabora Ne 2 o
Teme «MeTaubD

KoHnTpomnb 3Hanuii mo
TEME
«MeTamie

Ocy1iecTBIATh NO3HABATEIBbHYIO
pedrexcuio B OTHOIIEHUHU COOCT-
BEHHBIX JIOCTUKEHUH B IIpoIiecce
pelieHns yueOHbIX 1
IIO3HABAaTENb- HBIX 3a7a4

TEMA 5. XUMHNYECKHUE PEAKIIUU. OCHOBHBIE
3AKOHOMEPHOCTHU TPOTEKAHUA XUMHYECKHUX

PEAKIIUM (30uac)
Knaccuduxauus Knaccudukammst § Kakue mporieccel Ha3bpIBatOTCS
S — XUMHYECKHX PEAKIUH: | XUMHYECKUMU PEAKIUAMU, B UEM
peaKiif B 110 YHCITy M COCTABY UX CYTb.
OPTraHUYECKOM U pearupyrommx Ymems ycraHaBiIuBaTh
HEOPTraHMYECKOM BCILCCTB, TI0 5 HPHMHAIIEKHOCTh KOHKPETHBIX
M3MEHEHHIO CTEeTIeHeH




XUMUH.

OKHCIICHUS 2JIEMEHTOB,
00pa3yroImx
BEIIIECTBA; 110
TETIOBOMY P PEKTY;
1o (ha30BOMY COCTaBy
pearupyromnmx
BEIIIECTB; 110 yYaCTUIO
KaTaJIM3aTopa; 1o
HalpaBJICHUIO; IO
MEXaHU3MY
HOPOTEKAHHUS; IO BUAY
DHEPTHH,
UHULUUPYIOLIEH
pEaKIUI0

peaknuii K pa3IMdHbIM THIIAM I10
Pa3TUYHBIM MPU3HAKAM
KJIacCU(UKALINH.

TennoBbie 2¢-
(eKThI XUMHUe-
CKHUX peakiui

TenoBoit ekt

XUMHYECKOMW pe- aKIIHH.

DHIOTEPMUYECKUE U
9K30- TEPMUYIECKHE
peakuuu. [Toustre 00
DHTAITBITUH.
JleMOHCTpauH.
DK30TEepMUYE- CKHE U
DHJIOTEPMHUYECKHE
XHMUYE-

XapakTepu3oBaTh
3¢ dexTs
peaKiui.
0O0606m1aTh TIOHATHS
«AK30TE€pMHUYE- CKas PEeaKIus»,
«OHJIOTEPMHUYECKAsT PEAKIIHI.
OnuceIBaTh TEPMOXUMHUYECKHE
peaKIuu.

PaccuutsiBats TemoBbie 2hhHEKThI
XUMHYECKHUX PEAKIIUH.

TCIIJIOBBIC
XUMHNYCCKUX

JATYAK
TeMIIEepaTypbl
ndpoBoi

nabopaTtopuu




CKHUe peaKIuu.
TeruioBbie SIBJICHUS
npu pPacTBOpPEHUH

CEpHOM  KHUCIOTBI U
aMMUAYHOHN CETUTPbI

Onpenenstob MOHSITHE
(QHTAJIBITUS. OrmpenensTb
TEIUIOTHI 00Pa30BaHUS BEIICCTB

3axoHd ['ecca

3axounI'ecca. Terora
oOpa3oBaHus
BelIeCTBAa. DHEPIUs
CBSI3U

®opmMynupoBath 3akoH I'ecca u
CJIEZICTBHE U3 HETO.
PaccunTeIBaTh TEMIOTHI pCakuuun
yepe3 TerI0Thl 00pa30BaHUs
BCIIICCTB. PaccuntneBaTh TENIOTEHI
peakiuy Yepe3 SHEePrum cBsizen

Outponus. Bro-
PO 3aKOH Tep-

[TousiTHE 06 SHTPOIIUH.
Bropoii 3a- koH

DopmyarpoBaTh BTOPOit
3aKOH TEPMOIUHAMUKH.

MOJMHAMUKH TEePMOAMHAMMKH OmnepupoBathb MOHATHEM «IHTPO-
TTSD

Oueprus [ ub- Oueprust [m60ca u XapakTepru30BaTh SJHEPTUIO

0ca 1 KpUTepuu KPUTEPUHN CaMO- I'n66c¢a kak

CaMOIIPOU3BOITh- MPOHU3BOIIEHOCTH TEPMOIMHAMHYECKYIO (pyHK-

HOCTU XUMHYE-
CKHMX pEaKIIHI

XUMHYECKOMN pe- akKunn

LUIO.
[Iporuo3upoBarb BO3MOKHOCTh
MPOTEKAHUS XUMUYECKUX
peaKuuii Ha OCHOBE UMEIOIIHNXCSI




3HAHWUM 10 XUMHUYECKOM
TEPMOIUHAMHUKE.
XapakTepru3oBaTh KPUTEPUHU
caMo- MPOU3BOJILHOCTH
XUMUYECKUX PEaKIui

Permrenue 3amau

Pemenne pacueTHbix
3ajiay 1o Xu-
MUYECKUM (popMyJiaM
U YpaBHEHH- 5IM 110
TEMe
«TepMoaHaAMHKa»

OcCy1ecTBISTh pacyeThl
TEIIOBBIX A (PEKTOB
XUMHUYECKHUX PEAKIM Ha OCHOBE
JAHHBIX O TETUIOBOM 3 (dek- Te
00pa3oBaHMs BEIIECTB.
[IporHo3upoBaTh BO3MOKHOCTb
MPOTEKAHUS XUMUYECKUX
peakiuii Ha OCHOBE UMEIOIIUXCS
3HAHUM M0 XUMHYECKON
TEepMOAMHAMHUKE.

OcyiecTBIATh pacueTsl 10
XUMHYe- CKUM (popmyiam.
Hcnons30BaTh aNropuTMsl Ipu
peleHnH 3a1a9




CKOpOoCTh XUMHU-
YECKOM PEaKILIMH.
3aKoH JencT-
BYIOILIUX Macc

CKOpOoCTh XUMHUUYECKOU
peaxkuu u ee
3aBUCHUMOCTD OT
MIPUPOJIBI pearu-
PYIOIINX BEIIECTB,
KOHIICHTPALUU
peareHToB,
TeMIepaTypbl, HATHYHS
KaTajan3aTopa,
TUIOIIA M TOBEPXHO-CTH
pearupyomumx
BEIIIECTB. 3aKOH
JICHCTBYIOIIUX MacC.
JleMOHCTpaIUH.
3aBUCHUMOCTB CKOPOCTH
pEeaKIuu OT MPUPOJIBI
Be- IIECTB HA IPUMEPE
B3aUMOJEUCTBUS

pPacTBOPOB PA3TMUHBIX
KHUCJIOT O HAKOBOU
KOHIIEHTPALUH C
OJTMHA- KOBBIMHU
KyCOUKaMH
(rpaHynaMu) IUHKA U

XapakTepru3oBaTh CKOPOCTh
XUMH- YECKOH PEaKIUu.
OOBACHATH 3aBUCUMOCTD
CKOPOCTH XMMHYECKOMN PeaKIHH
OT pa3nuy- HbIX (PaKTOPOB.
dopMyIUpOBATH 3aKOH
JIEUCTBYIO- IIMX Macc.
HaGmonaTh 1 OMMCHIBATE
JIEMOHCT- PUPYEMBIC OITBITHI

JATYHK
TeMIIepaTyphbl
nudpoBoi

naboparopuu




OJIMHAKOBBIX KyCOYKOB
pa3HbIX METAIIJIOB
(MarHwmsi, IMHKA,
’Kese3a) ¢ pacCTBOPOM
COJISTHOM KHC- JIOTBI.
B3zaumoperictue
pacTBOPOB CEpHOM
KHCJIOTHI C
pacTBopamMu
THOCYIb(haTa HATPHS
pa3IMyHON
KOHIICHTPALUU

3aBUCUMOCTD
CKOPOCTH peak-
LMY OT TeMIIepa-

TypbI

IIpaBuno Bant-

o da. ITonsarue 00
SHEPTrUU aKTUBALIMU U
00 SHEp- reTUYECKOM
npoduiie peakium.
JleMOHCTpaUH.
B3anmoperictue
pacTBOpPOB CEpHOM
KACIOTBI €  pac-
TBOpaMH THOCYJIb(Darta
HaTpUsl pa3- JTUYHOU
TeMIepaTypsbl.
JlaGopaTopHbie

OrnpenensaTs NOHATUS «TeMIIepaTyp-
HBIN KOAOUITHEHTY, «IHEPTHS
AKTUBAIIUN».

@opMyIHMpOBaTh MPABUIIO

Bant- l'odoa.

OOBACHATH MPUUNHY YBEIUYEHUS
CKOpPOCTH peaKIuy MpH
HarpeBanuu. HaGmogats
JEMOHCTPUPYEMBIE U
CaMOCTOSITENIbHO TPOBOAUMBIE
OIIBITHI.

HaoOmronmate XUMHYECKUE
peakiMM W OINUCHIBATh HUX C

JATYUK
TeMIepary
pbI
ndpoBoi
nabopatop
un




onbITbI. DaKTO- PHI,
BIIUSIONIME HA
B3aNMOECUCTBUE
MeTajlia ¢ pacTBOpaMu
KHCJIOT

MOMOIIBI0  POJHOTO  SI3bIKA U
SA3bIKA XUMHU.

CoOmogaTh MpaBUIIa
TEXHHUKHU 0€30IMaCHOCTH

Karamu3s. Kara-
JIU3aTOPhI

['omoreHHslii 1
reTEepPOreHHbIN KaTa-
3. [Ipumepsr
KaTaTUTHYECKUX
MIPOLIECCOB B TEXHUKE U
B JKUBBIX OpraHU3Max.
®epMEeHTHI Kak
OMOJIOTHYECKHE
KaTaJIu3aTOpPBI.
JleMOHCTpaUH.
Paznoxenue ne-
pokKcuaa BOAOPOaa ¢
MTOMOUIBIO HE-
OpPraHUYECKUX
KaTaJanu3aTopoB U
MPUPOIHBIX 0OBEKTOB,
coepKallnX Karanasy.
JlabopaTopHbie
onbIThl. 26. Kara-

Ornpenensarh MOHATUS «KaTaJIH3,
«KaTaIM3aTop», «PEePMEHT», «Ce-
JIEKTUBHOCTEY, «TOMOT'€HHBIN
KaTa- JIU3», «reTepOreHHbIN
KaTajau3».

OO0BACHITH MEXaHU3M

JIEWCTBUSA KaTalIn3aTopa.
OnuceIBaTh MEXaHHU3MbI
TOMOTE€HHOTO, T€TEPOr€HHOTO U
(hepMeHTa- TUBHOTO KaTaJM30B.
HabGmnronate neMoHCTpUpyembie U
CaMOCTOATENIbHO TTPOBOIUMBIE
OIIBITHI.

HaoOmronmate XUMHYECKUE
peakiuu U ONHCBhIBaTh HUX C
MOMOIIIBI0 POJHOTO SI3bIKA U
SI3BIKA XUMHH.

CoOmromare MpaBmIIa
TEXHHKHU 0€30MacHOCTU




JINTUYECKOE
pa3oKEeHUE MEePOKCHU-
Jla BOJOpOia

[IpakTrueckas
pabora Ne 12.
CKopoCTh XUMU-
YECKOM peakiuu

Pemenmue
SKCIEPUMEHTATBHBIX
3a- a4 Ha
onpeeeHue
(haKTOpOB, BIUSIOIINX
Ha CKOpPOCTb XMMHYE-
CKOM peaKInu

[TpoBoauTH, HAOTIOAATH M OMHCHI-
BaTh XUMHUYCCKUH IKCIICPUMEHT
10 OTPEJICIICHUIO (PaKTOPOB,
BIIMSIFO- IIIUX HA CKOPOCTh
XMMHYECKON PEaKIUU.

UccnenoBath ycnoBus,
BJIMAIOIINE HA CKOPOCTh
XUMHYECKON PEaKIUu.
Habmtoates 1 onuceiBaTh camo-
CTOSITENTEHO MPOBOIUMBIE OTIBITHI
C ITIOMOUIBIO POJTHOTO SI3bIKA U
SI3bIKA XMMUH.

JlenaTp BBIBOBI IO PE3YJIbTaTaAM
MPOBEICHHBIX XUMUYECKHUX
omnbIToB. CoOroAaTh npaBuia
TEXHHUKHU 0€30MacHOCTH

JATIUK
TeMIIepaTypbl
b poBoit

nabopaTopuu

narauk pH nudposoii
nabopaTopuu




XHUMHYECKOE OOGpaTtuMbIe peakIuu. XapakTepru30BaTh XUMUYECKOE
paBHOBECHE. Xumuueckoe paB- HOBeCHE.
Koncranra pas- paBHOBECHE. CpaBHuBath o0OpaTuMbIe U
HOBeECHUs KoHncranTa paBHOBe- HeoOpa- TUMBIE PEaKIUH.
cus. PaBHOBecue B XapakTepu3oBaTb KOHCTaHTY PaB-
pacTBopax HOBECHS KaK KOJIMYECTBEHHYIO Xa-
PaKTEpPUCTUKY TOJIOKEHUS
XUMHUYE- CKOI'O PABHOBECHS
[Tpunun Jle [Tpunmun Jle [Hlatensbe. dopmynnposars npuHIUN Jle aTduK
[Tarense Koncranra [ITa- Tenbe. TEMIIEPATYPbI
paBHOBECHSL. XapakTepu30BaTh TUIII 1 poBoi
JlabopaTopHbie paBHOBEC- HBIX CUCTEM. naboparopun
onbIThl. CMere- Hue OOBACHATH 3aBUCUMOCTD TTOJIOXKE- 5
XUMHYECKOTO HHUSI XUMHYECKOTO PABHOBECHS OT ﬂzgggg&gp?; (posoit
paBHOBECHS NTPU pa3nuyHbIX (DaKTOPOB.
YBEJIMYECHNN [Ipencka3piBaTh HalpaBJIEHNE

KOHIIEHTpalUU pe-
areHToB U NPOAYKTOB

CMe- HIEHUS] XUMUYECKOTO
paBHOBECHS IPU U3MEHEHUU
YCJIOBUI MPOBE/IE- HUS
00paTUMOi XUMHUYECKOH peak-
nun. HaOmrogaTs M OMMChIBaThH
CaMo- CTOSITEIILHO IIPOBOIUMBIE
OTIBITHI C TIOMOIIIBIO POJTHOTO
s3bIKa U SA3bIKa XUMUU




XUMHUYECKOE PaBHOBecue B XapakTepru30BaTh XUMUYECKOE PCaKTHBBL,
paBHOBECHE B pactBopax. Koncran- paB- HOBECHE B PacTBOpAX. E‘ﬁg’;ﬁm
pacTBopax ThI JUCCOLIMALINY. OnpenensTs MOHATUA KKOHCTAHTA | ooGunox
IIpoussedenue JTUCCOLUAIIUNY, «NPOU3IBEOeHe
pacmeopumocmu DPACMBOPUMOCTIUY.
[IpoBOAUTH pacyeTsl 0 XUMHYE-
CKUM (hOpMyJIaM U ypaBHEHUSIM
[IpakTnueckas Pemenune HccnenoBats ycnoBus, ﬁei?;?’;
pabora Ne 13. IKCIEPUMEHTATILHBIX BIUSIIOLIUE HA MTOJIOKEHHE Hfmmim s
XUMHUYECKOE 3a- 1a4 Ha XUMHUYECKOro paB- HOBECHA. np06np01<
paBHOBECHE oTpenieNieHne [IpoBoauTh, HAOMIO1ATH U 5
(GaKTOpOB, BIMAIOIIUX | OIHUCHI- BATH XUMHYECKHUIA ﬂigggg&g&‘; (posoit
Ha CMeIlleHue XUMHYe- 9KCIIEPUMEHT 10 ONPEIEIICHUIO
CKOT'O paBHOBECUS (bakTOpOB, BIMSAIO- IIIUX HA JaTUHK
CMEIIEHUE XUMUYECKOTO TeMIIepaTyphl
paBHOBECHSI. 1 poBOiA
HaGmronate 1 onuckeIBaTh camo- 11abopaTopHI

CTOSITEJIBHO IIPOBOJAVMBIE OIBITHI
C TIOMOIIBIO POAHOTO S3bIKA U
A3bIKA XMMHU.

Jlenats BBIBOABI 110 pE3ysIbTaTaM
MIPOBEIEHHBIX XUMUYECKUX
omnbIToB. CoOroAaTh npaBuia
TEXHUKU 0€30MaCHOCTH




XUMHUUYECKHE UC-

Psn aktuBHOCTH

XapaKTepI/ISOBaTb XUMHUYCCKUC

npudop It

TOYHHUKHU TOKA. MmeTasuioB. [ToHs- THE O HC- TOYHUKH TOKA. HIPOBEACHHA
DIeKTpOoITH3 CTaH/apTHOM XapakTepu30BaTh IICKTPOJIH3 SJICKTPOJIN3a
3JIEKTPOITHOM KaK OKHCJIUTEIILHO-
MOTCHIHANC U BOCCTaHOBUTEJIb- HBIM MTPOIIECC.
3JIEKTPOABMKYILIECH OOBSCHATD MPOLIECCHI,
CHUJIC peaKIInu. MPOTEKAalo- IIKE MPH JICKTPOJINU3E
XUMHYCCKHE UCTOY- pacIuiaBoOB U PaCTBOPOB.
HHMKH TOKa: Ornpenenarb MOHATUS
rajJilbBaHM4eCKHE dJIe- «CTaHJAPT- HbIN AJIEKTPOIHBIN
MEHTBI, AKKYMYJISITOPBI MMOTCHIIMA B
U TOIIJIMB- HBIC «JIEKTPOABMKYIAsI CUIIA PEeaK-
DJIEMEHTBI. DIICKTPOIIN3 IHUU». PacKpbIBaTh MPAaKTUYECKOE
pac- j1aBoOB M BOAHBIX 3Ha4e- HUE DJICKTPOIH3a.
pacTBOpPOB OOBSCHATH MPUHITUT JCHCTBUS
SJICKTPOIINTOB. 3KOHb! | TaNbBAaHUYECKOTO HIEMEHTA,
JJIeKmpo- u3a aKKy- MyJIsITOpa.
Dopmynuposams 3aKOHbL
971eKm- poau3a
OKHCIIUTENbHO- OBP. Oxucnenue u IloHATHS «OKHCITUTENDY,
BOCCTAHOBMTEN, | BOCCTAHOBIICHHE. «BOCCTAaHOBUTEIbY, «OKUCIICHUECY,

HBIC pCaKIINN

OKHUCIIUTENN U
Boccragosurenu. Co-
CTaBJICHUE ypaBHEHUU

«BOCCTAHOBIICHHEY». 3HAmMb OTIN-
ynst OBP ot peakuuit voHHOTO 00-
MEHa.




OBP mMeTonom
AIIEKTPOHHOTO OaaHca.
Merton nonypeaxkuuii.
Bnusinue cpenbl Ha
npotekanue OBP.

OBP B opranunueckoit
XUMHH.

Ymems cocTaBnsaTh ypaBHEHHS
OBP meronom ai1. Oananca u
MOTypEaKIHil.

DNEKTPOIUTHYECKA
s
JMCCOIHALINS

(3.

Peakuuu noHHOTO

oOMeHa.

DNEeKTPOIUTHI U
HEAJICKTPOJIUTHI.
DNEKTPOIUTHUECKAS
JUCCOLUAIINS.
MexaHu3M IUCCOMUaAIIN
BEILECTB C Pa3IuYHbIM
TUIIOM CBsI3U. CHIIBHEIC
U cllabble DIIEKTPOIIUTHI.
OCHOBHBIC TTOJI0KEHHUS
TO/I. KauecTBeHHBbIE pe-
aKIIMM Ha HEKOTOPBIE
HOHBL. MeToabl
oTIpeIeIICHNUs
KHCIIOTHOCTH CPEJIbI.
KucnoTsl, conm,
OCHOBaHHS B CBETE

MOHATUSA «JICKTPOJIUTBDY U
«HEDJIEKTPOJIUTHD», IPUMEPBI
CHJIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB;
-CYIIHOCTh ME€XaHNU3Ma
JUCCOLMALINY;

-3HaTh OCHOBHBIC TToT0keHUsT TO/].

Ymems onpenenars xapakrep cpe-
JIbl pACTBOPA HEOPTaHUYECKUX CO-
e IVMHEHUIN

JATYAK
AIIEKTPOIIPOBOTHO
cT TUPPOBOH
naboparopuu




npezcrasiaeHuit 06 I/1.
Koncranra
nucconuanmu. PHO.
KucioTtHo -0CHOBHOE
B3aNMOJICHCTBHE B

pacTBopax
WonHoe nmpous- Nonnoe XapakTepu3oBaTh HOHHOE ﬁg%gg;%%y?fbpomﬁ
BEJICHUE BOJIBL. IPOM3BEJCHUE BOJIBL. HpPOM3BE- ICHHUE BOJIBI,
Bonopoauerit Pac- yer pH BOJIOPOJIHBIN TTOKa3a- TEIb.
[10Ka3aTellb pacTBOpOB  CHJIBHBIX [IpoBomuts pacuer pH
KUCJIOT U Lie04eit PacTBOPOB CHJIEHBIX
SIIEKTPOJIHTOB.
DKCHEPUMEHTAIILHO OIPEAETIATH
KUCJIOTHOCTh CPEIbI Pa3IHYHbIX
PacTBOPOB, B TOM YHCIIE H B OBITY.
3HaTh IPaBUIIa OKA3aHUS [IEPBOM
HOMOIIY TIPY HOTNAJaHHU HA KOXKY
PACTBOPOB C BBICOKHM M HU3KHM
pH
Tuaponus. [ousATHE «TUAPOIH3Y. THIIBI THAPOIIM3a CONEH U ﬁggggg%%;‘fbpomﬁ

I'maponns opranmyeckux
BENIECTB. XUMHUUECKHE
MPOLECCHI B )KUBBIX
OopraHu3max-

OpPraHUYECKUX COESAVNHEHUN.
Ymems coctaBnsaTe ypaBHeHUs
THJIPOJIN3a COJIEN , OIPEAETATD
XapakTep Cpeibl




Ouosornyeckas poib
TU/IPOJIN3a B OpraHU3Me
yenoBeka. Peakuuu ruj-
poiin3a B
HPOMBIIIUIEHHOCTH.
I'maponus cosei.
Paznuunblie myT npore-
KaHMS THIPOJIN3a COJIEN
B 3aBUCHUMOCTH OT UX
cocraBa. HeoOpatumpliit
ruiponu3. MHIUKaTopsl.
Ornpenenenue xapakrepa
Cpelpbl.

O6o0maroriee
MOBTOPEHUE 110
teme «Teoperu-
YECKHE OCHOBEI
XUMHUN»

Pemenue 3anau u
BBITNIOJIHEHHUE YII-
paXXHEHUH,
MO3BOJISAIOIINX CUCTE-
MaTU3UPOBATh U
0000IIUTE MOITY-
YeHHbIE 3HAHUS 1O
teMe «Teoperu-
YECKUE OCHOBBI
XUMUW»

CocTaBisTh CpaBHUTEIIBHBIC H
0000IIAOIINE CXEMBI.
[TpoBOAKTH pacyeThl IO XUMHUYE-
CKUM (hOpMyJIaM U ypaBHEHHSIM
pe- aKIuiu.

Ocy1ecTBIATh TO3HABATEIEHYIO
pedIiekcHIo B OTHOIIIEHUH COOCT-
BEHHBIX JJOCTH)KCHUH B ITpoIiecce
pelieHus yueOHbIX 1
MO03HABaTEeJb- HBIX 3a/1a4




2 | KoHTposbHas
paborta Ne 3 o
teme «Teopern-
YECKUE OCHOBBI
XUMUH»

KoHTpoJib 3HaHU# 110
teMme «Teope- Tnueckue
OCHOBBI XUMUU»

OcCyIecTBIATh MO3HABATEIHHYIO
pediekcrio B OTHOIIIEHWH COOCT-
BEHHBIX JJOCTUKEHHI B IIPOLECCE
peleHus yaeOHbIX U
MO3HABATEb- HBIX 33724

TEMA 6. XUMHWYECKASI TEXHOJIOI'USI (8 uacoB)

Hayunbsle npuH

OcCHOBHBIE TPUHLIUIIBI

CucremMaTH3upoBaTh 001IKE IPUH

croco6oM. XumMu3M
npouecca. CoIpbe 11
IIPOU3BO/ICT- Ba
CEpPHOM KUCIIOTBHI.
TexHonoruue- ckas
cxema Ipolecca,
MIPOLIECCHI U alIapaThl.
JlemoncTpanuu. Coipbe
JUISI IPO- U3BOJICTBA

OnuchIBaTh KaXAY0 CTaAUIO
IIPOU3- BOJCTBA.

OOBSACHATD YCIOBUS
MPOBEICHUS XUMUYECKHUX
pEaKLHii, JIe)KAINUX B OCHOBE
MOJTYYEHUSI CEPHOUM KUC- JIOTHI.
OnuceIBaTh XUMHUYECKHE
peaKkIuu, JIeXKanue B OCHOBE
MOJYYEHUS CEeP- HOM KUCIIOTHI, C

LUIIBI OpraHu3a XAMHUYECKON LAIIBI HAYYHON OpraHu3aluu

O XUMHYCCKO TEXHOJIOTUH XHMH YECKOI'0 IPOU3BOJICTBA

ro MPOMU3BOJICTBA

IIpoussoncreo IIpou3BOACTBO CEpHOMU XapakTepu3oBaTh IIPOLIECC IPOU3- KOJUJTCKIINA
CEpPHOM KUCIIOTBI KHUCJIOThI KOHTAaKTHBIM BOJICTBA CEPHOM KHUCIJIOTHI. TBEPBIX TCII




CEepHOM KHCIOThI. Mo-
JIeb KUIIAIIETO CI0st

HCIIOJIb30BAHUEM POJTHOTO SI3bIKA
U SI3BIKA XVMUH.

OOBSICHATL CHOCOOBI  3aIATHI
OKpY- JKaIOIIEH CPe/Ibl U YelIOBeKa

oT po- MBILIIEHHBIX
3arpsi3HEHUMN.
Ha6mronate u ONMCHIBATh

JIEMOHCT- pUPYEMBIE OIBITHI

[IponssoxcTeo
amMMMaKa

[TpousBoacTBO
aMMHaKa. XUMHU3M
nporiecca. Onpenenenue
ONTHUMAaJb- HBIX
YCJIOBUW MPOBEACHUSA
peak- nuu. [IpuHImn
LUPKYJIALUU U €T0
peanu3zanus B
TEXHOJIOTUYECKOI
cxeme

XapakTepHu3oBaTh IpoLece
IIPOU3- BOACTBA aMMHUAKaA.

OOBSICHATH ONITUMAJIBHBIE YCIIOBUS
MIPOBEICHUST XUMUYCCKUX
peaKIui, Iexanux B OCHOBE
TIOJTYYCHUST aM- MHAaKa.
OnuceIBaTh XUMUYECKHE
peaKInu, JIeXKaliue B OCHOBE
MOJIyYeHHsI aM- MHUaKa, C
HCIIOIB30BAaHUEM POTHOTO SI3bIKA
U SI3BIKA XUMUH.

OOBICHATL CHOCOOBI  3aIIUTHI
OKpY- JKaIOIIEH Cpe/Ibl U YeOBeKa

) po- MBIIUIEHHBIX
3arps3HEHUN.
Ha6mronats u ONMCHIBATh




JEMOHCT- PUPYEMBIE OIIBITHI

[IpownsBoacTso Meramnyprus. XapakTepu3oBaTh IIPOLIECC MPOU3- KOJIICKIMA
qyTryHa UYepnas metamnyp- BOJICTBA 4UyryHa. TBEPBIX TCJI
rud. JJoMeHHbII OrnuceIBaTh XUMHUYECKHE
nporecc (ChIpkbe, peakLuu, JIeXKale B OCHOBE
YCTPOMCTBO II0JIYYEHUS Uy- T'YHa, C
JIOMEHHOH IIe4H, XH- HCIIOJIb30BAHUEM POJHOTO A3bIKA
MU3M IIpoLiecca). U A3bIKa XUMHUHU.
JleMoHCcTpanum. OOBACHATH  CIOCOOBI  3aILUTHI
Kenesnas pyna OKpY- JKaIOILIEHN Cpe/Ibl U YEI0OBEKa
or po- MBIIUIEHHBIX
3arps3HEHUMN.
Habmonate u OIIUCHIBATH
JIEMOHCT- PUPYEMBIE OIIBITHI
IIpousBoncTBO IIpoussoxacTBO cTa)IU B XapakTepu30BaTh MPOLECC
CTaJIx KHCJIOPOA- HOM

KOHBEpTEpE U B
AIIEKTpOTIeYax.
JleMOHCTpauH.
OO0pasiipl cruia- BOB

Ipoun3- BOACTBA CTAJIH.
OnuceIBaTh XUMUYECKHE
pCaKkIuu, JICKaIre B OCHOBE
IMOJIy4€HUs CTa- ik, C




KEJIC3a

HCIIOJIb30BAHUEM POJTHOTO SI3bIKA
U SI3BIKA XVMUH.

OOBSICHATE CHOCOOBI  3AIUTHI
OKpY- JKaIOIIEH CPe/Ibl U YeIOBeKa
oT po- MBIIIIEHHBIX
3arpsi3HEHUMN.

HabGmrogaTh 1 OIUCHIBATH
JIEMOHCT- PUPYEMBIC OIIBITHI

ITpowmpbIieH-
HBII OpraHuye-
CKHUI CUHTE3

Opranunyeckuit
cunres. Cunmesol nHa
OCHOBe cuHme3-2dsd.
[Tpowus- BOJICTBO
MEeTaHoJIa

CpaBHUBaTh OCHOBHOM WU
TOHKUH OpraHUYECKUI
CHHTE3.

Onucvieamv ~ cunmesvl  Ha
OCHOBe cunme3s-2asd.

XapakTepru3oBaTh Iporece
IIPOU3- BOACTBA METAHOJIA.
OnuceIBaTh XUMHNUYECKUEC

peakuuu, Jexalue B OCHOBE
MOJIyYeHUsT Me- TaHolia, C
WCIIOJIb30BaHUEM  POJIHO-  TO
SI3bIKA M SI3BbIKA XUMUH.
OOBACHATH  CIIOCOOBI  3AIUTHI
OKpY- JKAIOILIEHN Cpeibl M YEIOBEKa
oT po- MBIIUIEHHBIX
3arps3HEHUN




XuUMHUYECKoe 3a-
IPSIBHEHUE OKpY-
YKAIOWIEN CPEBL.
«3emeHass» Xu-
MM

Okojorus u rnpodiema
OXPaHBI OKPYKarOIIEH
cpenbl. «3eneHas»
XUMHUS

XapakTepru3oBaTh OCHOBHBIE
(hakTo- pbl XUMHYECKOTO
3arpsA3HEHUS OK- PyKaAIoLIeH
Cpeapbl.

OHpCI[GJISITb HCTOYHHMKHU XUMHUYC-
CKOTO 3arpsi3HEHUS OKpY Karoen

TEMA 7. XUMUSI B BbITY U HA CJY/KBE OBLIECTBA (15)

1

XUMUSA TUALIA

Xumug nuy. Kupsl,
Oenkw, yrie- BOAbI,
BUTaMUHBL. [uIeseie
no0aB- KM, UX
KJ1acCU(UKAIIUS.
3anpeleH- Hble U
paspelieHHbIe
MUIIEBHIE J10- 0ABKH.
JleMOHCTpaUH.
[TumieBsie Kpacu- TeIH

XapakTepru30BaTh OCHOBHBIE KOM-
IMOHEHTHI UL — OeJIKH,
JKUPBI, YTIIE€BObI, BATAMHUHBI.
OnuchIBaTh XUMHUYECKHE
peaxuuu, JeKaliie B OCHOBE
MOJIYYEHUS U3Y- YaeMbIX
BEIIECTB.

Knaccudunuposats 1 xapakrepu-
30BaTh MUIIEBbHIE TO0OABKU.
[IponaraninpoBaTh 310pOBBIN
o0pa3 Ku3HHU.

Hcnonb30BaTh MOTy4YEeHHBIE 3HA-
HUS IPY TPUMEHEHUU
Pa3IMYHbIX BEUIECTB B OBITY.
HaGmonate u onuceiBaTh
JI€EMOHCT- PUPYEMBIE OIIBITHI




JlexapcTBeHHBIE dapmMaKoIorus. OcBauBath HOPMBI
cpeacTBa JlexapcTBEeHHbIE HKOJIOTUYECKOTO M 0e30MacHOro
CpencTBa, UxX oOpailieHusi ¢ Jiekap- CTBEHHBIMU
KIIaccu(puKaus npenapaTramm.
Krnaccudunuposars jgexapcTBeH-
HBIE CPE/ICTBA.
Hcnonbs30BaTh NOJy4YEeHHbIE 3HA-
HUS IPU IPUMEHEHUH JIEKapCTB.
IIponaraninpoBath 310POBBIiA
o0pa3 KU3HU
Kocmernueckue Kocmernueckue n XapakTepHu3oBaTh

u napgpromep-
HbIE CPEJCTBA.
BriToBas xumus

nap(roMepHbIe
cpencrtBa. beitoBast
xumust. OToenu-
BaIOIIUE CPEJICTRA.
JleMOHCTpaLUH.
OrbennBanne
TKaHEeMu.
JlaGopaTopHbie
onbITLI. 27. 3Ha-
KOMCTBO C MOIOIIIUMH
CpeICTBaMH.
3HaKOMCTBO C
0TOEIIMBAIOIIMUA

KOCMETHYECKHE U
napQproMepHbIe CpeACTBa.
[IporHo3upoBaTs NOCIEACTBU
HapyLIEHUH MTPaBUIT

6e30macHoil paboThI CO
cpelncTBamMu OBITOBOM XUMHH.
Hcnonp30BaTh MONy4YEHHBIE 3HA-
HUS IPU IPUMEHEHUN
Pa3IUYHBIX BEIIECTB B OBITY.
Habmtonate 1 onuckIBaTh camo-
CTOATEIBHO IPOBOIUMBIE OIIBITHI
C MIOMOIIIBIO POJIHOTO SI3bIKA U
SI3bIKa XUMUH.




cpenctBamu. 28. Kien

[IponaraniupoBath 310POBbIN
o0pa3 Ku3HU

[TurmeHTHI Kpacku u CpaBHUBAaTh NUTMEHTHI U
KpacKu [MUTMEHTHL. Kpacku. XapakTepu30oBaTh
[TpunatUAIBI IIPUHLIMIIBI OKpa- [IUBAaHUS
OKpallrBaHUs TKaHeu. Mcnosib30BaTh
TKAHEW. IIOJIy4YECHHBIE 3HA- HUS IIPU
JleMOHCTpAaIUH. MIPUMEHEHUHN Pa3IMUHBIX
Kparenue tkaneit BEIIIECTB B OBITY.
HaOGmroiaTh 1 onuchIBaTh
JEMOHCT- PUPYEMBIE OTIBITHI C
IIOMOILBIO POJI- HOTO SI3bIKA U
sI3bIKA XUMUU
[IpakTnueckas Pemenune [IpoBoauTh, HAOIIOAATH U OTIHUCHI-
pabota Ne 14. JKCIIEPUMEHTAIILHOU BaTh XMMHUYECKUN IKCIIEPUMEHT
Kpamenne Tka- 3a- a4y 10 KpalIeHUIO0 10 KPAIICHUIO TKAHEH.
HEN TKaHEen Habmoate 1 onuceiBaTh camo-

CTOATCIIBHO ITPOBOANMBIC OIIBITHI
C MOMOLIBIO POAHOI'O sA3bIKa U
SA3bIKA XUMUU.




Co0uroaTh paBUjia TEXHUKH
0e30IacHOCTH

XuMHsi B CTpO-
HUTEIIBCTBE. XU-
MU B CEIIBCKOM
XO035MCTBE

XUMHS B
CTPOUTEILCTBE.

IlemenT, 6eToH. XUMHUS
B CEJILCKOM XO3SIMCT-
Be. IHCeKTUIUIbI U

HNECTULIUBI.
CpenctBa
3aLIUThI
pacTeHUIA.
JdemMoHcTpanuu.
Komneknus
CPEJCTB 3aIUThI
pacTeHUIA.
JlabopaTopHbie
onbIThI. 29. 3Ha-
KOMCTBO c
MUHEpAJIbHBIMU
ynoOpe- HUSMU U
U3yueHue ux

XapaxkTepru30BaTh BaKHEHUIIINE X1-
MHYCCKHUE BEIICCTBA B
CTPOUTEILCT- Be (TUIIC, U3BECTh,
LIEMEHT, OCTOH

U JIp.).

Knaccuduuumponars
MUHEpaJIbHbIE YI00pEHUS 110
pa3HbIM OCHOBaHUsAM. Pa3nuuath
OCHOBHBIC MUHEpAJIbHBIC
(a30THBIC, KAJIMIHBIE,
dbochopubie) ynodbpenus,
pacKpbIBaTh UX POJb B
MOBBIIIEHU T
MIPOU3BOIUTEIBHOCTH CEIbCKOTO
XO03SICTBA.

XapakTepusoBaTh U
KJ1accuuIu- poBaTh CPeICTBA
3alIUThI pacTeHui. Mcronp30BaTh
MOJTyYEHHBIE 3HAa- HUSI IPU




CBOICTB

MPUMEHEHHUH Pa3IMIHbBIX
BEIIECTB B OBITY.

HaOmrogaTh ¥ OUCHIBATH
JICMOHCT- PUPYEMBbIC U
CaMOCTOSITEJILHO MPO- BOIUMbIEC
OITBITHI C TIOMOIIBIO POJI- HOT'O
SI3BIKA U SI3bIKA XUMHUU

[TpakTrueckas
pabora Ne 15.

Omnpenenenue

MUHEPAITbHBIX
yA00peHuit

Pemenune
IKCTIEPUMEHTAIBHOM
3a- Ja4n o
OTIPE/ICIICHUIO
MHHEpab- HBIX
yao0peHuit

[TpoBoauTH, HAOIFOIATE U
OIIMCHI- BATh XUMHYECKHI
AKCIIEPUMEHT T10 OTIPEIICIICHUTO
MUHEPAIBHBIX Y100- PEHUIA.
HabirogaTe 1 OIMCHIBATH CAaMO-
CTOSITEITLHO IMPOBOIMMEBIE OITBITHI C
MTOMOIIIBIO POTHOTO SI3bIKA U
SI3bIKa XUMUH.

CobronaTh paBuiIa TEXHUKA
0e301acHOCTH

KOJUICKIO WA
TBCPAbIX TCII

PEaKTHBHI,
poOUpKH,
IITATUBBI IS
poOUPOK

naryuk pH nudposoit
nabopaTopuu

JaTYuK
AIIEKTPOIIPOBOJIH
octu nuppoBoi
nabopaTopuu




Heopranuue-
CKHE MaTepHabl

CrtexJ0 1 KepaMuKa.
TpaguuuoH- HbIE U
COBPEMEHHBIE
Kepamuue- CKue
MaTepuaibl.
CepxmnpoBos- mas
KepamHKa.
JleMOHCTpaLUH.
Kepamnueckue
MmaTepuaibl. L[BeTHbIC
CTeKJIa

XapakTepu3oBaTh
TPaJAUIIUOHHbBIE U COBPEMEHHbIE
KepaMU4eCKHe MaTepHalibl.

OnuceiBaTh XUMHUYECKHE
peaKIuu, JeKalue B OCHOBE
MOJIy4EHHUS NU3Y4aeMbIX
BEIIECTB.

Hcnonb30BaTh MOTy4YeHHBIE 3HA-
HUSI IPY TIPUMEHEHUHN
Pa3IMYHBIX BEUIECTB B OBITY.
Hab6mronate u onuckiBaTh
JIEMOHCT- PUPYEMBIE OTIBITHI

KOJUIEKO A
TBCPABIX TCJI

OcobeHHOCTH
COBPEMEHHOM
Hayku. MeTono-
JIOTHSI HAYYHOTO
HCCJICIOBAHUS.
Hcrounuku xu-
MHYECKON WH-
(hopmarumn

OcobenHocTi

COBPEMEHHOM Hay- KU.

Meromgonorus
HAy4YHOTO HCCIIe-
noBauus. [lpogheccus
XUMUKA.
Mamemamuueckast
xumus. Ilouck
XUMHYIECKOM
uHpopmanuu. Pabo-
ma ¢ bazamu OAHHbIX.
JdemMoHcTpanuu.

PopMyIupoBaTh

OCHOBHBIE ~ OCOOEHHOCTH
COBPEMEHHON XUMUHU.
XapakTepru30BaTh HAYYHOE MIO3Ha-
HUE, BBIICNATH CYOBEKT U OOBEKT
HAy4HOT'O ITO3HAHUS.
ITosnp30BaTbCA NCTOUHUKAMU
XMMHU- YE€CKOW HH(POpMALIUH.
HaOsromaTh ¥ onmceIBaTh
JIEMOHCT- PUPYEMBIE OIBITHI




[Tpumepsr pado- ThI ¢
XUMUUYECKUMU 0a3zamMu
JTAHHBIX

1| O6o6waromee
ITOBTOPEHHUE 3a
Kypc 11xkmnacca

1 | KoutposbHas
pabota Ne 4.
Hrorosas
KOHTPOIbHAsI
pabota

PezepsHoe Bpems 10 yacos




