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[INTAHUPYEMBIE PE3VJIbTATDI

-THYHOCTHBIE:
B 1IEHHOCTHO-OPUEHTALMOHHON chepe — OCO3HaHUE POCCUMCKOHN Ipa)kJaHCKOW MICHTUYHOCTH,
[IaTPUOTHU3MA, YYBCTBA 'OPIOCTH 32 POCCUMCKYI0 XMMUYECKYIO HAYKY;

B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JAaibHeiliel o0pazoBaTeIbHON
TPACKTOPHUU WIH TPYJOBOM ACSATEIBHOCTH;
B I103HABaTEIbHON (KOTHUTUBHOM, MHTEIUIEKTyaJIbHON) cepe — yMEHHE YIpaBiATh CBOEH

MIO3HABATEBHOM JIEATENILHOCTHIO, TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE
caM000pa3oBaHuI0, Ha MPOTSHKEHUU BCEU JKU3HU; CO3HATEIbHOE OTHOILICHHE K HEMPEephIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIICITHOM MPodecCOHAIBHON 1 00IIECTBEHHON eI TeIbHOCTH;

B cdepe cOepekeHHs] 3/I0pOBbS — TMPUHATHE U peaju3anusi LEHHOCTeH 3I0pOBOTO U
Oe3omacHoro oOpa3a JKU3HM, HENPUSATHE BPEIHBIX MPUBBIUEK (KypeHus, ynorpeOJeHus
AJIKOr0JIsl, HAPKOTUKOB) HAa OCHOBE 3HAHUU O CBOMCTBaX HAPKOJOTMYECKMX U HAPKOTUYECKUX
BEILECTB.

-MeTanpeaMeTHbIe:

MeranpeaqmeTHble  pe3ysibTaThl  OCBOEHUSI  OCHOBHOW  0Opa3oBaTeIbHOW  MpOTrpamMMmbl
MPEJICTaBJICHBI TPEMs IPYyIIaMHi YHUBEpCaIbHBIX YueOHbIX neiictuii (Y'Y /).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

BbeInyCKHUK Hay4uTCH:

CaMOCTOATENIBHO ONPENEATh LEIH, 3a4aBaTh IAapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOKHO
ONPENIETUTh, YTO 1EJb TIOCTUTHYTA;

OLICHUBATh BO3MOXKHBIE IIOCIEACTBUSA JIOCTMIKEHUS IIOCTABJICHHOM LEIU B JACSITCIBHOCTH,
COOCTBEHHOM JKHU3HM M KU3HHU OKPYXKAIOUIUX JIIOJEH, OCHOBBIBASICh Ha COOOPAKEHUSAX ITHKU U
MODAJIH;

CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

OLIEHUBATh PECypChl, B TOM YHUCIJI€ BpeMs U JpPyrue HemarepuaibHble pPecypchl, HEOOXOAUMBbIE
JUISL TOCTUKEHUS ITOCTaBICHHOM LIEIIH;

BBIOUpATh MYTh JOCTHKECHHUSI 1EJIH, TNIAHUPOBATh PEIICHHE TTOCTABICHHBIX 33/1a4, ONTUMHU3HPYS
MaTepHalbHbIE U HEMAaTEepUaJIbHbIE 3aTPATHI;

OpraHu3oBbIBaTh  3()(EKTUBHBIH TMOHCK PECypcoB, HEOOXOMUMBIX Ui JTOCTHUIKEHUS
IMOCTaBJICHHOM IICIIH;

COIIOCTABJIATH IOJYYEHHBIN PE3YJIBTAT JEATEIbHOCTH C IIOCTABIEHHOM 3apaHee LENbIO.
ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHbIe 1elicTBUS

BoinyckHUK Hay4uTCH:

WUCKaTh M HaxXOJUTh OOOOIIEHHBIE CIOCOOBI peIleHUs 3a/ady, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYyThI HMH(OPMAIIMOHHBIA TOMCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHble W
MO03HABaTENbHbIE) 3a/1a4H;

KPUTUYECKH OLICHHBATh M MHTEPIIPETUPOBATh MH(OPMAIIHIO C pa3HBIX MMO3UIHIHA, paclo3HaBaTh U
¢bukcupoBaTh MPOTUBOPEYUS B MHPOPMAITMOHHBIX HCTOYHUKAX;

UCIIOJIB30BaTh  pa3jIMYHbIE  MOJEIBHO-CXEMATHYECKUE  CPEACTBA  JUIA  IPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€ M  OTHOIICHWH, a TaKXe NPOTUBOPEUYUH, BBISBICHHBIX B
WH(OPMAIMOHHBIX HCTOYHUKAX;

HAXOJHUTh U MPUBOJUTH KPUTHUECKHUE apTyYMEHTHI B OTHOIICHUU JEHCTBUM U CYXIEHU Ipyroro;
CIOKOHHO M Pa3yMHO OTHOCHUTBHCS K KPUTHUYECKHM 3aMEUYaHHUSM B OTHOIIEHWH COOCTBEHHOTO
CYXKIEHHUsI, pacCMaTPUBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJUTh 32 pPaMKH Yy4eOHOro TMpeaAMeTa M OCYILIECTBIATH IIEJICHANPABICHHbBIN TMOUCK
BO3MOXKHOCTEH JIJIsl IMPOKOT0 EPEHOCca CPEICTB U CIIOCOOOB JeHCTBHUS;

BBICTPAaWBaTh WHIWBUIYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPUIO, YYUTHIBAs OIpPAaHHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

MEHSATH U YAECPKUBATh PAa3HbIE MIO3ULIMY B IO3HABATENIbHOM 1€ATEIbHOCTH.



KoMMyHnKaTHBHBIC YHHBeEpCcaAJIbHbIe YUeOHbIe el CTBUS

BbInyCKHUK HAYy4YUTCSH:

OCYIIECTBIIATh JIEJOBYI0 KOMMYHHUKAILMIO KAaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (Kak
BHYTpU 00Opa30BaTeNbHONW OpraHu3alMy, Tak U 3a ee IpelesiaMH), NoAOupaTh MApTHEPOB A
JIeIOBOM KOMMYHMKAIIMH UCXOJs U3 COOOpakeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHH;

IPU OCYIIECTBICHUH T'PYNIIOBON PabOTHI OBITh KaK PYKOBOAMTENIEM, TaK U WICHOM KOMAaH[bI B
pasHbIX POJIIX (reHepaTop UAeH, KPUTHK, UCIIOJHUTENb, BEICTYAIOUIMMA, SKCIIEPT U T.1.);
KOOPJAMHUPOBaTb U  BBIIOJHATH pabOTy B YCIOBUSIX PpEaIbHOrO, BHUPTYaJIBHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pPa3BEpHYTO, JOTUYHO U TOYHO M3Jararb CBOIO TOYKY 3PEHMS C HCIIOJIB30BAHUEM aJCKBATHBIX
(YCTHBIX M IHCBMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(DIMKTOTCHHBIE CHTyallMd W TPEAOTBpAIIaTh KOH(MIMKTBI 1O MX AaKTUBHOU
¢a3pl, BbICTpaMBaTh JAEJIOBYI0 U O0pa30BaTEIbHYI0 KOMMYHHUKAIUIO, H30eras JHMYHOCTHBIX
OLICHOYHBIX CYXKICHUI.

-npeAMeTHbIe:

B pesyabTare usydeHns XuMuM Ha 6a30BOM ypoBHe yueHHK 10 Kiacca HaAy4YuTcs:

Ha3bIBATh U3YYEHHBIC BELIECTBA 110 «TPUBUAJIBLHON» WIIM MEXIYHAPOJIHON HOMEHKIIATYPE;
OINpPEACIATE: BaJICHTHOCTb U CTEIEHb OKUCIICHHS XMMHMUYECKHUX DJIEMEHTOB, THUII XMMHYECKON
CBSA3U B COCIUHEHHUSX, 3apsiji MOHA, XapakTep cpeibl B BOAHBIX PAacTBOpPaX HEOPraHUYECKHUX
COEIMHEHUH, OKUCIIUTEND U BOCCTAHOBUTEIID, IPUHAJICKHOCTh BELIECTB K Pa3JIMYHbIM KJlaccaM
OPraHUYECKUX COCTUHEHU;

XapaKTepU30BaTh: JIEMEHTHI MaJbIX IIEPUOAOB M0 HUX IOJIOKEHUIO B IEPUOJUYECKON CHCTEME
JA.N.MenneneeBa; oOmme XUMHYCCKHE CBOMCTBA METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KIJIACCOB
HEOPraHUYECKUX U OPraHMYECKUX COCIUHEHMI; CTPOEHUE U XMMHYECKHE CBOMCTBA M3y4YEHHBIX
OPraHUYECKHX COCTMHEHUH;

OOBSICHATB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; NPUPOAY XMMUYECKOH
CBS3M (MOHHOM, KOBAJIEHTHOM, METAIJINYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakiuu 1
MOJIOKEHNUS XUMUYECKOTO PaBHOBECHUS OT pa3IMyHbIX (PAKTOPOB;

BBIMOJHATh XWMUYECKUN HKCHEPHUMEHT [0 PACHO3HABAaHUIO BAaXHEMIIMX HEOPraHWYEeCKUX U
OpPraHMYECKUX BEIIECTB;

IIPOBOAMTH CAMOCTOSITENIbHBIN MMOMCK XUMUYECKOW MH(POPMAIIMH C MCTIOIb30BAaHUEM PA3IUYHBIX
UCTOYHUKOB (HAy4HO-TIONYJISIPHBIX H3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCcoB
WuTepHera); HCIOJIB30BaTh KOMIBIOTEPHBIE TEXHOJOTMM il O00pabOTKM U  Iepeaayvu
XUMHUYECKON MH(OPMAIUK U €€ MPEICTABICHHS B PA3IMYHbIX (popMax;

IHory4uT BO3MOKHOCTH HAYYHTCH:

OOBSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOASAIINX B IPUPOJIE, OBITY U Ha MTPOU3BO/ICTBE;
ONpeeNeHUsT BO3MOKHOCTH NPOTEKaHUSI XMMUYECKUX MPEBPALEHNN B PA3JINYHBIX YCIOBUAX U
OLICHKH MX IOCIIEACTBH;

9KOJIOTUYECKH IPAMOTHOIO ITOBEJEHUS B OKPYKAIOLIEH CpeJie;

OLICHKM BIIMSHUS XUMHYECKOI'O 3arps3HEHMsI OKPYXKAIOIIEW Cpelbl Ha OpraHU3M YEJIOBEKa U
JpYTHe KUBbIE OPTraHU3MBI;

0e30macHOro oOpalieHuss C TOPIOYMMU M TOKCHYHBIMU  BEIECTBAMH, JIAOOPATOPHBIM
00opyI0BaHUEM;

IPUTOTOBIICHHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

KPUTUYECKON OIEHKH JOCTOBEPHOCTH XMUMHUYECKOH HH(OpMaIuM, MOCTyHaromel H3 pa3HbIX
HCTOYHUKOB.

B pesynabrare wusydeHus yueOHOro mnpenMera «XHMHUS» Ha YPOBHE CpEIHEro OOIIero
00pa3zoBaHMs BBIMYCKHUK 11 Kiacca HAyduTCS:

pacKphIBaTh Ha MMPUMeEpaxX pojb XUMHUH B JOPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTUHBI MUpPA
U B IIPAKTHYECKOM EATEIBHOCTH YEI0BEKa;



JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSA3b MEXIY XHMHEH M JIPYrUMU €CTECTBEHHBIMU
HayKamH;

pacKpbIBaTh HA IPUMEPAX MOJIOKEHUS TEOPUH XUMUUYECKOro cTpoenust A.M. bytiiepoBa;
noHumath ¢usndeckuii cmpica [lepuognueckoro 3akona JI.M. MenzaeneeBa U Ha ero OCHOBE
OOBSCHATh 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB M OOPAa30BAaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpA3us BEIIECTB HA OCHOBE OOIIMX IMPEJCTaBICHUH 00 UX cocTaBe
U CTPOCHHH;

NPUMEHSATh TMpaBUja CHUCTEMATHUUYECKOW MEXIYHAPOJAHOW HOMEHKIATypbl Kak CpeiCTBa
pa3ianyeHus U UAeHTU(UKALIMY BELIECTB 110 UX COCTaBY U CTPOCHUIO;

COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIC (POPMYIIBI OPTAaHUYECKUX BEUIECTB KaK HOCHUTEINEH
uH(pOpMallMl O CTPOCHHM BEIECTBAa, €0 CBOICTBaX W MPUHAJICKHOCTU K OINPEACICHHOMY
KJIACCY COCIMHEHU;

XapaKTepU30BaTh OpPraHMYECKHE BEIIeCTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIINBAThH
MPUYUHHO-CJICACTBEHHBIE CBSI3H MEXKYy JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

MPUBOJIUTH IPUMEPHI XUMHUUECKHUX PEaKIUil, pACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUITHYHBIX
MPEJICTAaBUTENICH KJIACCOB OPTaHMYECKUX BEHICCTB C IENBbI0 WX UICHTU(DUKANNNA U OOBSICHECHUS
o0JacTu MpUMEHEHHUS,

MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHUS XUMUYECKUX PEAKIMil Ha OCHOBE 3HAHWUU O THUITaX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PearcHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

WCIIOJIb30BaTh 3HAHMS O COCTaBe, CTPOCHHMM U XUMHYECKHX CBOMCTBAaX BEIICCTB IS
0e30MacHOro NPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH;

MPUBOJUTH TMPUMEPHl TPAKTHYECKOTO HCIIOJIB30BAHUS TIPOAYKTOB TMEpepadboTKu HEPTH U
OPUPOJHOTO Ta3a, BBICOKOMOJEKYISIPHBIX COCAMHEHUN (MOJMMATHIIEHA, CHHTETHUYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

MPOBOJIUTH OMBITHI 10 PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: INIMIIEPUHA, YKCYCHOUN KUCIOTBHI,
HETPEACIbHBIX JKUPOB, TIIOKO3BI, Kpaxmaya, OCIKOB — B COCTaBE IMHIIEBBIX MPOAYKTOB U
KOCMETUUYECKHUX CPECTB;

BIIAJCTh MpaBUJIaMH M TIpHeMaMu 0e30MacHOi paboThl C XWMHUYECKHMMH BEIIECTBAMH U
71a00paTOpHBIM 000PYIOBaHUEM;

YCTaHaBIUBATh 3aBUCUMOCTh CKOPOCTHM XWMHUYECKOW PEAaKIUU U CMEUIEHUS XUMHUYECKOTO
paBHOBECHsSI OT pa3IMUHBIX (AKTOPOB C IENbI0 OMpPENEIeHHUs] ONTUMAIBHBIX YCIOBUMN
MPOTEKAHUS XUMUYECKUX TIPOIIECCOB;

MPUBOAUTH MPUMEPHI THPOJIN3a COJIEH B TOBCEAHEBHOM KU3HU YEIOBEKA;

NPUBOAUTH  TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIUA B TPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHENEATEIbHOCTH OPraHU3MOB;

MPUBOAUTH TPUMEPHl XUMUYECKUX PEAKIUN, PACKPBHIBAIOIIMX OOIIHMEe XWMHUYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIIOB;

MPOBOJIUTh PACUYEThl HAa HAXOXKIACHHE MOJICKYISPHON (OPMYJIBI YIIIEBOIOPOJA O MPOIYyKTaM
CrOpaHus U 10 €ro OTHOCUTENbHOM MJIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €T0
COCTaB;

BIQJICTh TMpaBWIAMHU O€30MacHOr0 OOpalieHus ¢ eIKUMH, TOPIOYHMMH M TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

OCYIIECTBIISITh TOWCK XHMHYECKONM WHQOpMAIMM 1O Ha3BaHWSIM, HUISHTH(PHUKATOpAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

KPUTHYECKH OILIEHWBATh M MHTEPIPETUPOBATH XUMHUYECKYI0 WH(MOPMAIIMIO, COACPKAIIYIOCS B
COOOIIIEHUSAX CPEJCTB MaccoBoil uHpopmaiuu, pecypcax HWHTepHETa, HAay4YHO-TIOMYJSPHBIX
CTaThsIX C TOYKH 3PEHHSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENSIX BBISIBICHUS OMIMOOYHBIX
CyXXJIeHui 1 popMUpoBaHUsI COOCTBEHHOM MO3HIIHH;

NPEICTaBISITh IYTH pEIIeHUs TI00adbHBIX MPOOJIEeM, CTOSAIIUX TMepell YeIOBEUYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUYECKHX, CBIPhEBBIX, U POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.
BrinycKkHHUK MOIYYUT BO3MOKHOCTh HAYUUTHCSI:



WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBIICHUE U 3BOJIFOLUIO OPraHUYECKON XMMHUU KAK HAyKH Ha
Pa3IMYHBIX UCTOPUUYECKUX ATANaX €€ Pa3BUTHUS,

UCIIOJIb30BaTh METOABbl HAy4YHOI'O T[I03HAHUSI TPU BBINOJHEHUHM TIPOEKTOB M Y4eOHO-
MCCJIEIOBATENIbCKUX 3a/1ad 10 W3YYCHHUIO CBOMCTB, CIIOCOOOB IOJY4YEHHUS W PaclO3HABaHUS
OPraHUYECKHUX BEIIECTB;

OOBSCHATH MPUPOAY M CIHOCOOBI 0Opa30BaHUs XMMHYECKOW CBSI3U: KOBAJCHTHOH (ITTOJSPHOM,
HETOJISIPHOM), MOHHOM, METAJUIMYECKOM, BOJOPOJHOM — C LETBI0 OMPEACNICHUS XUMUYECKOU
aKTUBHOCTH BEIIICCTB;

YCTAaHABJIMBATH TE€HETUYECKYIO CBSI3b MEXKAY KJIAacCaMH OpPraHWYECKHMX BEIIECTB IS
000CHOBaHUS TMPUHIMIHAIBHOW BO3MOXXHOCTH IOJYYEHHUS OPraHUYECKHX COSAUHEHUH
3aJJaHHOT'O COCTAaBa U CTPOEHUS;

yCTaHaBJIWBATh B3aUMOCBSI3U MEXKIYy (PaKTaMu U TEOPHEH, MPUINHON U CIICACTBUEM IIPU aHAIN3E
NpoOJEMHBIX CHUTyalluii W OOOCHOBAHMM NPUHUMAEMBIX PEIICHUM Ha OCHOBE XUMHUYECKHX
3HaHMH.

Conep:xxanue y4eOHOro mpeaMera

Tema 1 . Beenenue

Tema 2 . Teopusi CTpoeHUS OPraHUYECKUX COCTMHEHHUMN.

[Ipeamer oprannyeckoit xumuu. CpaBHEHHWE OPTaHUYECKUX COCTUHEHUN C HEOPTaHMYECKUMU.

[Ipupoausie, HCKYCCTBEHHbBIE u CUHTETHYECKHUE OpraHUYEeCKUe COE/IMHEHMUS.
BanentHocTh. XUMHUYECKOE CTPOCHUE KaK MOPSIIOK COCTUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO

UX BaJIEHTHOCTU. OCHOBHBIE TIOJIO)KEHUS TEOPUM XUMUYECKOIO CTPOEHHUS OpPraHUYECKUX

coequHeHuil. [loHSATHE O TOMOJOTMM M TOMOJIOTaX, M30MEPUM MU HU30MEpaX. XUMHUYECKHE

bopMyIbI u MO MOJIEKYJI B OpraHuYecKon XUMUU.

HemoncTpanmu. Moaenu MOJEKysI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COSAMHEHUH.

Tewma 3. YrieBonopoabl 1 UX TPUPOIHBIE UCTOYHUKH.

[Tpuponnsbrii ra3. Ankansl. [IpupogHblii ra3 kak TomnuBo. IIpenmyiiecTBa mpupogHOro rasa

nepen IpYrUMHU BHJIaMU TOIUIMBA. Cocras MPUPOTHOTO rasa.

A 11 K a H BI: TOMOJOTHYECKUN Ps, U30MEPUS U HOMEHKJIATypa AJIKaHOB. XHMHUYECKHUE
CBOICTBa aJlKaHOB (Ha MpUMEpPEe METaHa M DJTaHa): TOpPEHHE, 3aMEIlIeHHe, pa3lIOoKEeHHEe U
neruapupoBanue. [IpuMeHeHne ajqKkaHOB Ha OCHOBE CBOMCTB. 3HAKOMCTBO C IMKJIOAJIKAHAMMU.

A 71 K e H bl. DTHIIEH, €ro MOoJy4YeHHe (IeruIpUpOBaHUEM dTaHA U JETUpaTaluell dTaHoIa).
XUMHYECKHEe CBOMCTBA ITUJICHA: TOPEHHE, KAUeCTBEHHBIE peakiuu (oOeciBeunBaHuEe OPOMHOMN
BOJBI W pacTBOpa TMepMaHTaHaTa Kalus), TUaparanus, nonuMepusanus. [lomudTuneH, ero
CBOMCTBA U IIPUMEHEHUE. [IpumeHenne JTUJICHA Ha OCHOBE CBOMCTB.

AnkanueHBb U Kayuyk u [lorirue o6 ankaaueHax Kak yriieBOAOPOJaxX C IBYMS
JIBOMHBIMHU CBSI3IMH. XUMHUYECKHE CBOMCTBa OyTanueHa-1,3 u wu3omnpeHa: oOecIBEUYHMBAHHE
OpomHOMI BOJIbI u MOoJIMMepU3aIus B Kay4yyKH. Pe3una.

A 71 K U H bl. AUETWIEH, €ro NoJiydeHHEe NUPOJM30M MeTaHa M KapOHWIHBIM CIOCOOOM.
XUMHYEeCKHEe CBOWCTBA alleTHIIEHA: TOpeHne, oOecliBeunBaHne OPOMHOMN BOJIbI, TPUCOSAMHEHNE
XJIOpOBOJIOPOJIa W TuAparanus. llpuMmeHeHue areTuieHa Ha OCHOBE CBOHMCTB. Peakius
MOJIMMEPU3ALUU BUHWJIXJIOpHUA. [HonuBuHUIXIIOpH ] u €ero MIPUMEHEHUE.

b e 1 3 0 1. [lonmyuenue GeH3osa U3 TeKcaHa U aleTUIeHa. XUMHUYECKHUE CBOMCTBA OeH3o0a:
ropeHue, TaloreHUpoBaHWE, HUTpoBaHWe. [IpumMeHeHHe OeH30lla HAa OCHOBE CBOWCTB.

H e ¢ T 5. CoctaB u nepepadorka nHedtu. Hedrenponykrel. beH3un u nmonarue 06 OKTaHOBOM
quCIIe.

JemoHcTpanmu. ['opeHne meTaHa, 3TWIIEeHa, areTuieHa. OTHOIIEHWE MeTaHa, STHJICHA,
areTuiieHa U O€H30J1a K pacTBOpY NepMaHTaHata Kanus u OpomHoi Boze. [lomyuenue sTuneHa
peaKIme NeruapaTaiiy dTaHola W JISTIOMMEPH3AIlMU TTOJIMATUJICHA, alleTHIeHa KapOWIHBIM
crocoboM. PasnokeHune kaydyka MpH HarpeBaHWU, WCIBITAHUE MPOJYKTOB PA3IOKECHHS Ha
HEMPEACIbHOCTb. Komnexmms 00pasmoB HeTH " He(TenmpoayKTOB.

JIaGoparopubie onbIThL. 1. OnpeneneHne 3JIeMEHTHOTO COCTaBa OPraHUYECKUX COCTUHEHUH. 2.



W3roroBneHne Mopenae MOJEKyln yriaeBogoponoB. 3. OOHapyxeHuE HemnpeaeabHbIX
COCMMHEHUN B OKUIKHX HedTenpoayktax. 4. IlomydeHme W CBOWCTBa areTWiIeHa. 5.
OsznakomiieHue ¢ kojutekuueit «HedTs u mpoayKTsl ee mepepadoTKm».

KonTpoabHnas padora Ne 1 mo teme: «YT1J1eBOAOPO/AbI M UX NPUPOJAHbIE HCTOYHUKID)
[TpoekThr: 3aramounsiii yriaepoa. HedTs u HEPTEPOTYKTHI.

Tewma 4. Kucnoponacoaepskanme opraHu4ecKue COeIMHEHUS U UX PUPOIHBIE HCTOYHUKHI

EnvHCTBO XMMHMYECKOW OpraHM3aldMd JKUBBIX OPraHU3MOB. XHMHUYECKUH COCTAaB KUBBIX
OpraHU3MOB.

C nu p 1 b. llomydenue sTaHONa OpOKEHHEM TIIOKO3bl M TUApATallMeld 3TUIICHA.
l'unpokcunpHass rpynmna kak ¢GyHKnuoHanbHas. [IpeacraBieHue o BOJOPOJIHOM  CBS3M.
XMMHYECKUE CBOMCTBA 3TAHOJIA: TOPEHUE, B3aUMOJEMCTBHE ¢ HATpUEM, 00pa30BaHHUE MPOCTHIX U
CIOXHBIX 3(GUPOB, OKHcIeHHMEe B anpiaerui. l[IpumeHeHue 5TaHONa Ha OCHOBE CBOWCTB.
AJKoronusm, ero MIOCJIEZICTBUS u peyNpexIeHUE.

[lonsaTHe O TpeAeNbHBIX MHOTOATOMHBIX CHOUpTax. [JMIEpUH Kak MpPeICTaBUTEIb
MHOT0aTOMHBIX cnuUpToB. KauecTBeHHas peakuusi Ha MHOroaromMHble cnupThl. IIpumeHeHue
JIULEPHUHA.

KaMensas it yroas @ eHo g KokCOXMMUYECKOE MPOU3BOJICTBO U €r0 MPOIYKLIHS.
[Tomyuenue ¢eHona KOKCOBAaHHMEM KaMEHHOTro yriia. B3ammHoe BIUsSHUE aTOMOB B MOJIEKYJE
deHoma: B3aMMOJIEHCTBUE C THAPOKCHIOM HATpUs M a30THOM Kucinotou. [lonmmkxonmencamus
denona ¢ QopmanpaeruioMm B QeHomopopManbaeruanyo cmony. Ilpumenenue ¢enona Ha
OCHOBE CBOMCTB.

A 11w aer u a bl [lolyyeHue anpaerupoB OKUCIEHUEM COOTBETCTBYIOLIMX CIHPTOB.
XUMHYECKHE CBOMCTBA  alNbJETUJOB: OKHCIEHHE B COOTBETCTBYIOIIYKD KHCIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMK cnupT. [I[pumenenue opmanpaeruia v aneTaibIeruaa
Ha OCHOBE CBOMCTB.

KapOGoHoBB € KHuCIoOT bl [lonydeHne kapOOHOBBIX KUCIOT OKHCICHUEM allbJIETUIOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KHMCIIOTHI: 00IME CBOICTBA C HEOPraHMUYECKUMHU KUCIOTaMU U
peakiusi stepudukanuu. [IpuMeHeHHe YKCYCHOW KHCIOThI Ha OCHOBE CBOWMCTB. Briciine
JKUPHBIC KHUCJIOTBI Ha npuMepe MaJTbMUTHHOBOM u CTEapUHOBOM.

CnoxHble >pupsl U Xup bl [lodydeHue cioxxHbIX 3QpUPOB peakiuel ITepuprKaImH.
CrnoxHbie 2QupHl B IPUPOE, UX 3HaueHue. [I[puMeHeHne ClIoKHBIX 3(QUPOB HA OCHOBE CBOMCTB.
Kupsl kak crnoxsble 3GuUpb. XHUMHUYECKHE CBOICTBA KHPOB: TUAPONHU3 (OMBUICHHE) U
THAPUPOBAHUE  KUJAKUX  JKUpoB.  [IpumeHeHwe  KUpPOB  Ha  OCHOBE  CBOWCTB.

Y rone B oAbl YrIeBoJbl, UX KilaccuPUKAIUA: MOHOCaXxapuibl (TIIOK03a), AUCAXapUIbI
(caxapo3a) u moscaxapuasl (KpaxMai U IeJUII0JI03a). 3HAYeHHE YTIIEBOIOB B )KHUBOUM MIPUPOJIE U
B KU3HU 4eJI0BEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOW (DYHKIMEH - aabJAeruI0CIUPT. XUMUUYECKHE CBONCTBA
[JIIOKO3BI: OKHUCJIEHHWE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpOMT, OpokeHHe
(MonoyHOKMCIIOE M cnupToBoe).  IlpuMeHeHWe  TIIOKO3bI HAa  OCHOBE  CBOICTB.

Hucaxapunpl 1 nonucaxapujbl. [loHATHE O peakuUsAX MNOJUKOHJEHCALMM W THUPOJIM3a Ha
npuMepe B3aMMOIIPEBPALICHUI: TJII0KO03a - IoJIMCaxapu/I.

Hemonctpauun. OkucieHue cnupra B anbaeruj. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE
cnuptbl. Komneknus «KameHHBIH yronb M HPOAYKTHI €ro mnepepadboTku». PacTtBopuMocTb
deHona B BoJe MpH OOBIYHOW TemrepaType W TMpH HarpeBaHuM. KadecTBeHHbIE peakiuu Ha
denon. Peakius «cepeOpsHOro 3epkana» anbIeru0B U TIIOK03bl. OKHCIEHUE albJeTU0B U
[JIIOKO3bl B KUCJIOTBI ¢ moMomblo ruapokcuna meau (II). IlomydeHne ykcyCHO-3THIIOBOTO U
yKcycHO-n30amuiioBoro 3¢upoB. Komnekuuss s¢upHbix macen. KauecTBeHHas peakuusi Ha
Kpaxma.

JlaGoparopHble onbIThl. 6. CBoiicTBa 3TUNIOBOTO ciupTa. 7. CBoiicTBa riunepuHa. §. CBoiicTBa
dopmanpaeruma. 9. CpoiictBa ykcycHoit kucioTwl. 10. CpoiictBa xupoB. 11. CpaBHeHHE
CBOICTB PacTBOPOB MbLIa M CTHUpaJbHOTrO mopomika. 12. CpoiictBa rimoko3bl. 13. CpoiicTBa
KpaxmMaja.



Konutpoasnas paGora Ne 2mo Teme: «Kuciaoponoconepxamue oOpraHudeckue
COCIMHEHU.

[IpoekThl: «ITOT AypMaHSIIUA U 00KUTAIOIINMA. ..» (ITHUIOBBIN CIUPT).3HAYCHUE YTIICBOIOB.
Tema 5. AzoTconepxkailue COeTUHEHU U UX HAXO0XKICHUE B )KMBOM MIPUPOJIE

A M u H bl llonstne 06 amunax. IlomydeHue apoMaTHUECKOro aMHMHA - AHWJIMHA - W3
HUTPOOEH30J1a. AHWIMH KaKk OpraHu4eckoe ocCHOBaHKe. B3anMHoe BIMsIHHE aTOMOB B MOJIEKYJIe
aHWJIMHA: OCJIabJICHHEe OCHOBHBIX CBOMCTB M B3aMMOJEHCTBHE ¢ OpomHOI Bojoi. Ilpumenenune
aHUJIMHA Ha OCHOBE CBOMCTB.

AMUHOKUCITO T bl [lonyueHne aMUHOKUCIOT U3 KapOOHOBBIX KUCIOT U THIPOIH30M
0enkoB. XUMHYECKHE CBOWCTBA AMUHOKUCIOT KaK aM(OTEpPHBIX OPraHHMYECKUX COCIUHEHUH:
B3aUMOJICCTBUE CO IIEJI0YaMHU, KUCIOTAMH U JIPYr C ApYroMm (peakius MOJUKOHJICHCALIUN).
IlentupHas cBsA3p W noaunentuael. llpuMeHeHMEe aMHMHOKHMCIOT Ha OCHOBE CBOMCTB.

b e n x u. IlomydueHue OenKOB peakIMedl MOJUKOHICHCAIMM aMHHOKUCIOT. [lepBuuHas,
BTOpUYHAs M TPEeTUYHAs CTPYKTYphl OenkoB. XUMHYECKHE CBOICTBa OEJIKOB: TOpEHUE,
JeHaTypalus, TUAPOJIM3 ¥ LBETHBbIE peaknuu. buoxumuyeckne (GyHKIHHA — OEJIKOB.

['eneTnueckas CBSI3b MEXAY KJIacCaMu OpraHUYECKUX COEIMHEHMI.

HyxneunoBble kucnotTel. CHHTE3 HYKJIEMHOBBIX KHUCJIOT B KJIETKE M3 HYKJIEOTH0B. OOmuit
wiaH crpoenust HykieoTuaa. CpaBHenue crpoenus u  ¢yukuuii PHK wu JJHK. Pons
HYKJIEMHOBBIX KHCIOT B XpaHEHHMM M Iepejade HaciencTBeHHON uHpopmanuu. llonarue o
OMOTEXHOJIOTHH u TE€HHOMN WHXEHEPUH.

JeMoHcTpanuu. BzanmoeiicTBue aMMHaka W aHWIMHA C COJITHOM KHUCIOTOW. Peakuus
aHWIMHA ¢ OpOMHOM BOJOM. J[oKa3aTenbCTBO Hanuuus (YHKIMOHATIBHBIX TPYII B PacTBOpPax
aMuUHOKHUCIOT. PacTtBopeHne U  ocaxiaeHue OenkoB. L[BeTHble  peakuuum  OEIKOB:
KCaHTONPOTEHHOBass W OuyperoBas. ['opeHue NTUYbBEro Mepa W IIEPCTIHOW HUTH. Mopens
mosiekynbl JIHK. Tlepexopl: 3TaHON - 3TWJIEH STWJICHIVIMKOJbL - 3TWiIEHMMKOIAT menu (II);
ITaHOJ -- JTaHallb - OTaHOBas KHCJIOTA.
JlaGopaTopHbie OTBITHL. 14. CgoiicTBa OEJKOB.
IIpakTyeckas padora Nel. UnenTnpukannus oprann4ecKux coeJUuHEHHUI.

Tema 6.buonornyecku akTUBHbIE OPraHUYECKUE COETUHEHUS.

® e pwme HT bl. PepMeHTH Kak OHMOJIOTMYECKHE KaTaaU3aTOPbl OEIKOBOW IMPHPOJIBL.
Ocob6ennoctu GpyHKIIMOHUPOBaHUS (PepMeHTOB. Poiib pepMEHTOB B KU3HEACATEIHHOCTH KUBBIX
OpPraHU3MOB u HapOJHOM XO3sIHCTBE.

B urTawmu n b [lonstue o BurammuHax. Hapyiienus, cBsi3aHHbIE C BUTaMHHAMU:
ABUTAMUHO3bl, TMIIOBUTAMHHO3bl W TUIEpBUTAMHHO3bl. Burtamun C Kak IpeAcTaBUTEIb
BOJIOPACTBOPUMBIX BHUTAMHUHOB M BHUTaMHUH A Kak NPEICTaBUTENb >KUPOPACTBOPUMBIX
BUTaMUHOB.

I' o p M o H bl. [loHSITHE O TOPMOHAX Kak T'yMOpPAJIbHBIX PETYJIATOpPax >KU3HEIESATEIbHOCTH
KHUBBIX OpPraHu3MOB. MHCYyNIMH M aJpeHaluH Kak IpeJIcTaBUTeNM TOpMOHOB. IIpodunaktuka
caxapHoro quabera.

JlexapcTB a JlekapcTBeHHasi XUMHUSA: OT MATPOXUMHUM 10 XUMUOTEpanuu. ACIHUpHUH.
AHTHOMOTHKM M aucOakTepuo3. Hapkormueckue BemiectBa. Hapkomanusi, 6oppba ¢ Hell u
npoQHIaKTHKA.

JeMoHcTpanyu. Pa3noxkeHne Mnepokcuaa BOAOpPOAA KaTajda3ol ChIPOro Msca M ChIPOTO
kaprodensa. Komrnekuus CMC, conepxkamux s5H3uMBL McnbiTanue cpeasl pactBopa CMC
UHAMKaTOpHOU Oymaroi. Miuttoctpanuu ¢ poTorpadusiMu )KUBOTHBIX C pa3IUYHBIMU (OopMaMu
aBuTamMuHO30B. Komekuus BuUTaMUHHBIX IpemnapaTtoB. lcmelTaHue cpenbl  pacTBopa
aCKOpOMHOBOW KHCJIOTHI UHAMKATOPHOU Oymaroil. McnpiTaHne anteyHOro mpenapara HHCYJIMHA
Ha Oesok. Jlomarninss, 1aboparopHast U aBTOMOOMIIbHAS anTeykKa.

[TpoekTsl: BemecTBa ®U3HNU: BUTAMUHBI, TOPMOHBI U (DEpMEHTBHI.

Tema 7 . IcKyCcCTBEHHBIE U CHHTETUUYECKUE ITOJIUMEPBI

MckyccTtTBeHHB € MOoaUMep bl. [lonydeHne UCKyCCTBEHHBIX MOJMMEPOB, Kak
IPOAYKTOB XHMHYECKOM MOIU(HUKAIMM HPUPOJHOTO MOJMMEPHOTO ChIphsi. VICKyccTBEHHBIE



BOJIOKHA (ammeraTHBI LIEJIK, BHCKO32), 50,4 CBONCTBA 51 NIPUMEHEHUE.
CuHTEeTHUYECKHUE NOJHUM e p bl [lonyuyeHne CHHTETHYECKUX TOJMMEPOB PEAKLIMAMU
NoJIMMEPU3AlMU U TMOJMUKOHACHCAMU. CTpyKTypa MOJMMEPOB JIMHEHHAs, pa3BETBICHHAs U
pocTpaHCTBeHHAs. [IpeacTaBuUTENM CUHTETHYECKHMX IIJJACTMACC: MOJIUATHWIEH HU3KOIO H
BBICOKOTO JIABJICHUS, MOJUIIPONMIICH U MOJUBUHWIXIOpUJ. CHHTETUYECKHUE BOJIOKHA: JIABCaH,
HUTPOH u KarpoH.
Hemonctpanuu. Komnekuus miuactMace U u3Aeiuil U3 HuX. KoJUIeKUMHM HMCKYCCTBEHHBIX M
CUHTETUYECKH BOJOKOH W M3JelIMil HM3 HHUX. Pacrio3HaBaHHe BOJIOKOH [0 OTHOILUEHUIO K
HarpeBaHMIo u XUMHUYECKHU peaKTuBaMm.
Jlaboparopubie ombIThl. 15. O3HakoMiIeHHE ¢ 00pas3llaMy IJIaCTMAcC, BOJIOKOH U Kay4yKOB.
IpakTuyeckasi pa6ora Ne2. Pacno3zHaBaHue MJ1acTMacc ¥ BOJIOKOH.
HNTorosasi koHTposibHasi pabora Ne3
11 knacc
Tema 1 . Crpoenne aroma u nepuoguueckuid 3akon JI. WM. Menneneena.
OCHOBHBIE CBEJJEHUSN O CTPOEHHUHU aToMa. SAapo: NpOTOHBI U HEUTPOHBI.
H3oTtonbl. DneKTpoHBI. DIEKTpOHHAas o000Jiouka. DHepreTudyeckuil ypoBeHb. OcoOeHHOCTH
CTPOCHHUSI JEKTPOHHBIX O000JIOYEK aTOMOB 3JIEMEHTOB 4-TO M 5-TO MEPUOJIOB MEPUOIUYECKON
cuctembl J[. M. MenneneeBa (mepexoaHbix sneMeHToB). llonstue o0 opOuTtamsx. s- U p-
opOuTau. DNEeKTpOHHBIE KOH(UTYyparuu aTOMOB XUMHYECKUX 3JIEMEHTOB.
[Tepuonumueckuun 3akonH . U MeHnneneeBa BCBETE YUEHHUS O CTpOE
H u u a T o M a Orkperrue J. W. MenzaeneeBbiM MNEPUOAMUECKOTO 3aKOHA.
[lepuoanueckas cucreMa xumuueckux osiemeHtoB JI. WM. MenneneeBa - rpaduueckoe
OTOOpaXEHHE MEPUOTUYECKOTO 3aKoHA. Du3nyeckuili CMBICT MOPSIKOBOTO HOMEpPa 3JIEMEHTA,
HOMEpa Nepuojia U HOoMepa rpymnnbl. BaneHTHbIe 371€KTpOoHBI. [IpuunHBI U3MEHEHHUsI CBOMCTB
AJIEMEHTOB B IIepuoIax u rpynmnax (rmaBHBIX HOJArpynmnax).
[TonoxxeHnue BoAOpOAa B NEPUOJUYECKOM CHUCTEME. 3HAUEHUE MEPUOJUYECKOTO 3aKOHA M
MEPUOJNYECKON CUCTEMbl XUMHUYECKUX 3eMeHToB J[. M. MenaeneeBa miig pa3BUTHS HAyKH U
MMOHUMAaHUS XUMUYECKON KApTUHBI MHpa.
JemoncTtpanuu. Paznuunsie GopMbl NEPUOAMYECKON CUCTEMbl XMMHUYECKUX AneMeHToB 1. 1.
Menneneesa.
JlaGopatopubiii  ombiT. 1.  KoHCTpyupoBaHMe TEPHOIWYECKONW TaOJHIBI  AJIEMEHTOB C
HCIIOJIb30BAHUEM KAPTOYEK.
IIpoekt: «Mmenem /1. 1. MenneneeBa»
Tema 2. Crpoenne BEILECTBA
Nounnasg xuMuueckas cBs3b. Karnonsl u aunonsl. Knaccuduxarus nonos. MoHHbie
KpUcTaJuIMyeckue pemerku. CBONCTBA BEIIECTB C 3TUM THUIIOM KPHUCTAIUIMYECKUX PELIETOK.
KoBaneHnTHas XxuMuuYecKas CBS3b. DIEKTPOOTPUIIATEIHHOCTH. [lonsipHas u
HEIOJISIPHAsT KOBAJICHTHbIE CBs3U. Jlumosb. IlOASpHOCTH CBSI3M M TOJSPHOCTH MOJEKYIIBI.
OOMeHHBIE UM JOHOPHO-aKUENTOPHBIM MEXaHHW3Mbl OOpa30BaHMS KOBAJEHTHOM CBS3U.
MonekynsipHble U aTOMHbIE KpUCTATIMYECKUE pemieTkiu. CBOMCTBA BEUIECTB C 3TUMH TUIIAMHU
KPHUCTAJUIMYECKUX pEIIETOK.
Mertannuueckas XUMHYEeCKas CBSA3b. OCOOCHHOCTH CTPOCHHS aTOMOB
METAJJIOB. MeTamnyeckass XUMUYECKash CBS3b M METAJUIMYECKas KPHUCTAJUIMYECKas penieTka.
CaoiicTBa BEILIECTB c 3TUM TUIIOM CBSI3H.
BonopoaHnasg xumMmuueckasa CB4A3b. MeXMOJNEKYISIpHAS U BHYTPUMOJICKYJISIpHAS
BOJIOPOJIHAS CBSI3b. 3HAUEHUE BOJOPOJHOM CBSA3M I OPTaHU3AIMH CTPYKTYp OHOMOIMMEPOB.
IT o m uw M e p b1. [lmacTmaccel: TEpMOIIACTBI M PEAKTOMIACTHI, UX NPEACTABUTENIH U
npuMeHeHue. BonokHa: mnpupojaHble (pacTUTENbHBIE M JKUBOTHBIE) M XMUMHYECKHUE
(MCKyCCTBEHHBIE u CUHTETUYECKHE), 150:4 MPEJICTaBUTEIHN " MPUMEHEHUE.
a3000pa3HOE COCTOSSHHUE BEI[ECTBa. [Pl arperaTHbIX COCTOSIHUS BOIBI.



OcobeHHOCTH ~ CTpoeHHst  Ta3oB.  MosipHbli ~ 00BeM  ra3000pa3HBIX  BELIECTB.
[Ipumepsr Ta3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYyX, MPUPOJIHBIN Ta3. 3arps3HCHHE
aTMocdepsl (KUCIIOTHBIE JJOXK/IU, ITAPHUKOBBIA 3 deKT) u 60pbbda ¢ HUM.
[TpencraBuTenu ra3000pa3HBIX BEMIECTB: BOAOPOJ, KHCIOPO, YIVIEKHUCIBIA ra3, aMMHaK,
ATHJICH. Nx MOJTy4YeHHE, cobupanue u pacrio3HaBaHue.
Xunkoe coctTossHuEe BemecTB a Boxa [lorpebnenne Bonsl B ObITY U Ha
IPOU3BOJICTBE. XKectkocTb BOJIBI u CIOCOOBI ee yCTpaHEHHUsI.
MunepanbHble  BOJBI, HUX  HCHOJB30BAaHHME B  CTOJIOBBIX M JICUCOHBIX  IIETIAX.
Kunxue KPHUCTAJLIBI u ux pUMEHEHHE.
TBepanoe cocTossHUE BeIleCTBa. AMOpQHBIEC TBEPAbIC BEIIECTBA B IPUPOJ
U B JKM3HM 4YE€JOBEKa, WX 3HAYCHHWE WU NpUMeHeHue. Kpucramimueckoe CTpOEHHE BEIIEeCTBa.
HucnepcHbl e cucTe M bl [loaarue o nucnepcHsix cucremax. [lucnepcuas ¢asa u
nUcriepcuoHHas cpena. Kimaccuukanusi TUCTIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTtHoro

COCTOSIHUSA JMCTIEPCHOM cpeabl U JMCTIEPCUOHHOMN ¢a3bl.
['pyboaucniepcHbie CUCTEMBI: AMYJIbCHH, CYyCIIEH3HH, a’p0o30JIH.
TonkoaucnepcHble CHCTEMBI: reiu u 30J1H.
CocTtaB BemnmecTBa U CM e c e il. Bemmecrtsa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHHUSI. 3aKkoH HOCTOSIHCTBA cocTaBa BEIIECTB.

[TonsiTue «10ms)» U €€ pasHOBUIHOCTU: MaccoBasl (OJIl AJIIEMEHTOB B COEIMHEHUU, J10JIA
KOMIIOHEHTa B CMECH - JOJsI IpuUMeced, IOJs PacTBOPEHHOIO BEIIeCTBA B pacTBOpE) U
oObemHass. Jlong  BbIXOJa  MOPOAYKTAa  pPEAKIMM  OT  TEOPETHMUYECKH  BO3MOXKHOTO.

JleMoHcTpanuuu. Mojienb KpUCTAIUTMYECKON peleTK Xjopuaa HaTpus. OOpasisl MUHEPaIoB €
MOHHOM KPHUCTAJUIMYECKOW PEIIETKOM: KalblUTa, rayiuTa. MoJaenu KpUCTANIMYECKUX PEIIETOK
«cyxoro npaa» (Win uojaa), anMasa, rpadura (uam kBapua). Mozgens monexynsl JJTHK. O6paziib
wiactMace  (denomodopmanprerugaple, — MOIUMYPETaH,  MOJUATWICH,  IMOJMIPONHIICH,
HNOJMBUHUIIXJIOPUI) U U3AeIHs U3 HuX. OOpa3ibl BOJOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO,
KaIllpoH, JIaBCaH, HEIMIOH) U m3nenus u3 Hux. OOpa3lbl HEOpraHMYECKUX IOJUMEpPOB (cepa
IUTAaCTHYECKasi, KBapll, OKCHJl JIFOMUHUS, NMPUPOJIHBIE AITIOMOCHIUKATHI). Mosenb MOJIIPHOTO
oObema ra3oB. Tpu arperatHbiX coCTOsiHMSI BoJbl. OOpa3ipl HaKUOM B YallHMKE U TpyOax
LEHTPaJIbHOTO OTOMIeHHs. JKecTKOCTh BOABI M CcIOcoObl ee ycTpaHeHus. [Ipubopsl Ha KUAKUX
kpuctamuiax. OOpasibl pa3IUYHBIX JHUCIEPCHBIX CHCTEM: AMYIJIbCHM, CYCIEH3UH, a’dpo30JieH,
reneu u 3051€M. Koarynauus. Cunepesuc. OS¢ ekt Tunpans.

JlabopaTopHble oOmbITHL 2. OnpeneneHrue TUIA KPUCTAUIMYECKOW pEIIeTKU BeIIecTBa H
ONMCAaHUE €ro CBOMCTB. 3. O3HAKOMIIEHHE C KOJUIEKIUEHN MOJMMEPOB: IIACTMACC U BOJIOKOH U
u3nenust u3 Hux. 4. VcnblTaHue BOAbI Ha JKECTKOCTh. YCTpaHEHHE >KECTKOCTH BOJBL. 3.
O3HakoMJIEHHME C MHMHEpPAJIbHBIMU BojamH. 6. O3HAaKOMIIEHHE C AMCIEPCHBIMU CHCTEMaMHU.

IIpakTuyeckas padora Nel. Ilosrydyenue, codupanue u pacno3HaBaHue ra3os.

[TpoexTsl: «MuHepalibHbIEe BOJIbI, UX UCIIOJIb30BaHUE B CTOJOBBIX U JICUEOHBIX IIEIIAX)
KP Ne 1 mo reme: «CTpoeHne BemecTBay.
Tema 3 . XuMH4eCcKue peakiyH.

Peaxnuu, ugymue 6e3 U3MEHEHHUS cocTaBa BellecTB. AIUIOTpONUs U
AJIOTPONHBIE BUIOM3MEHEHUs. [IpHUnHbI alIoTpONUH Ha IpuMepe MOIUPHUKAIMNA KUCIOPOAa,
yriepoja " dbocdopa. O30H, ero Ouosiormaeckas pOJIb.

N3omepsl u U30MEPHUSL.

Peakxnuu, uaymume c u3MEHEHUEM cocTaBa BellecTB. Peakuuu
COCIMHEHUS, PA3JIOKEHHs, 3aMelleHUs 1 OOMEHa B HEOPraHMYECKOH M OpraHUYecKOd XUMMH.
Peakuun »5k30- u  sHIoTepmuyeckue. TemnoBod ddPexT XUMHUECKOH peakuuud u
TEPMOXUMHUYECKHE YpaBHEHMs. Peakiuu ropeHus, Kak 4acTHBIA CilIydaill 3K30TEpMHUYECKHX
peaKkui.

C xk opoc¢cTDbH B X UMW M U Y4 € ¢C K O U p e a K II U U
CKOpOCTh XMMHYECKOW pPEaKIUH. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMu OT MPUPOBI
pearupyromux  BEIIECTB,  KOHLEHTpaluu,  TEMIEpaTypbl,  IUIOIMIAJM  IOBEPXHOCTHU



COIPUKOCHOBEHUS M Karanusaropa. Peakuuu romo- u rereporeHssle. llonstue o karanuse u
kKatann3zaropax. @DepMeHTbl Kak  OHOJOrMYECKHME  KaTajlu3aTopbl, OCOOEHHOCTH  MX
(YHKIMOHUPOBAHUS.

O6paTuMoOCTh XUMHUHYECKHUX peackxiuil. HeoOparumele u odpatumsie
XuMHu4yeckre peakiuu. COCTOSHHE XMMHYECKOTO PaBHOBECHS Ui OOpaTHMMBIX XUMHYECKHX
peakuuid. CriocoObl CMELIeHHs XUMHMUYECKOIO paBHOBECHs Ha IpUMeEpe CHHTE3a aMMHaKa.
[TonsiTue 00 OCHOBHBIX HAYYHBIX MPUHIIMIIAX MPOU3BOJCTBA HA MPUMEPE CUHTE3a aMMHaKa WIIN
CcepHOH KHUCJIOTBI.

Ponsr BOAB BXUMHUUECKOHN peaxyuu Mctuaneie pactBopsl. PacTtBOpuMOoCTs 1
KjJaccu(uKalus BELIECTB 10 3TOMY IPU3HAKY: pacTBOPUMBIE, MAaloOpacTBOPUMBIE U

HEPAaCTBOPUMBIE BEILIECTBA.
ONEeKTPOIUTHI U HEAIEKTPOIUTHL. DJIEKTpoJUTHUYECKas Tucconuanus. Kuciorsl, oOCHOBaHUS U
COJH c TOYKU 3peHus TEeopun ANEKTPOJINTUUECKON JUCCOLMAIUH.

XUMUYECKUE CBOWCTBA BOJIbI; B3aUMOJICHCTBUE C METAJlJIaMH, OCHOBHBIMH M KHCIOTHBIMH
OKCUJAMH, pa3lIO)KeHHEe H O0pa3oBaHHWE KPHUCTAJUIOTHAPATOB. Peaknuu ruapatanuu B

OpraHUYeCcKOn XUMUHU.
'mniponus3 OpraHMYeCKUX MW HEOPTaHUYECKUX COEJUHEHUM.
HeoOpatumprit TUIPOJINS. OO6paTumsiii TUIPOJIN3 COJIEH.

['uaponu3 opraHMYECKWX COEAMHEHUH W €ro NpPaKTHUYECKOE 3HAYE€HHUE JUIsl TOIY4YECHMUS
THJIPOJM3HOTO CHUpTAa M MblUIa. buojoruueckas poib TUAPOIU3a B IUIACTMYECKOM U
HHEPreTUUECKOM obOMeHe BELIECTB u SHEPruu B KIIETKE.

OKHCIUTENbHO-BOCCTAHOBUTENbHB € peakiuu CreneHb OKUCICHHUS.
Omnpenenenne CTeneHH OKHUCIEHHs 1o ¢opmyne coeanHeHus. [loHsTne 00 OKUCIHUTENBHO-
BOCCTaHOBUTEJIbHBIX peakuuax. OKUCIeHHe U BOCCTAHOBJIEHUE, OKMCIUTEIb U BOCCTAHOBUTEIIb.

DI eKTp O Ju3. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MpoIecC. DIEKTPOIIU3
pacIulaBOB M pPAacTBOPOB Ha TIpuMmepe Xxjopuaa Hartpusa. Ilpaktnueckoe mnpuMeHeHHe
AIIEKTPOJIN3A. DNEKTPOIUTHUECKOE MOJIyuYeHue ATIOMUHUS.

Hemonctpauuu. [IpeBparienue kpacHoro ¢ocdopa B Oenblif. O30HaTop. Moaenu MoneKyn H-
OyraHa W wn300yraHa. 3aBUCHUMOCTb CKOPOCTH pPEaKIMH OT MPHUPOAbI BEUIECTB Ha IpUMEpe
B3aMMOJEMCTBYS pPACTBOPOB PA3NIMYHBIX KHUCIOT OJWHAKOBOM KOHILIEHTpALMM C OJAMHAKOBBIMHU
rpaHyllaMd LWMHKAa W B3aUMOJEHCTBHUS OJUHAKOBBIX KYCOYKOB Ppa3HBIX METAJJIOB (MarHus,
[IMHKa, »elle3a) C CONTHOM KHCIOTOH. BzaumopeilicTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBopaMu THOCylIb(aTa HATPUS pPa3IUYHOM KOHLEHTpAlMM U TeMmmeparypbl. Mogenb
KUIIAIIEero cios. Pa3nokeHue mepokcHja BOJOpoJa C TOMOIIbI KaTaiu3aropa (OKcuaa
mapranna (IV)) m kartanassl celporo Msca u celporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peakumii, uAYIuX ¢ 00pa3oBaHMEM OCaJIKa, T'a3a UM BOJbl. B3anMopaelicTBre TUTHS U HATPUS C
Bojoit. [Tomyuenue okcuna gocdopa (V) u pacTBOpeHHE €ro B BOJE; HUCIBITAHUE MOTYYEHHOTO
pactBopa jakmycoM. OOpaslibl KpHCTAIIOTHIPATOB. VICIbITaHUE PAacTBOPOB 3JEKTPOJIUTOB H
HERJIEKTPOJIIMTOB Ha MpeIMeT JUCCOLUAIUU. 3aBHUCUMOCTh CTEMEHH 3JIEKTPOJUTHUECKON
JMCCOIIMALIMU YKCYCHOM KHCIOTBI OT pas30aBieHus pactBopa. ['maponns kapOupa KajabIHs.
['unponu3 xkapOOHATOB LIENOYHBIX METa/IOB U HUTpaToB IuHKa win cBuHLa (II). Ilomyuenue
MbLIa. [IpocTelme OKMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMHU; B3aUMOJAECHCTBHE IMHKA C
COJITHOM KHCIIOTOM M Kene3a ¢ pactBopoM cyibdata menu (II). Mogens snextponusepa.
Mopnens AIIEKTPOJIN3HON BaHHBI TUISL MOJIy4EHUs AIIOMHUHMS.

JlaGopartopHble onbITHl. 7. Peakiiys 3amelieHus: Meau 5KeJIe30M B pacTBOPE MEIHOTO KyIopoca.
8. Peakmum, uaymme c obOpa3oBaHuMeM ocajka, raza u Boabl. 9. Ilomyuyenuwe kucimopona
pa3ioXkeHUueM MepoKCUAa BOJOpoJa ¢ moMmomibio okcuaa mapranua (IV) m karamasbel cbIporo
kaprodens. 10. [Tonyuenue Bomoposa B3aMMOAECHCTBHEM KUCIOTHI ¢ HMHKOM. 11. Pazmuunbie
CIIy4au TUAPOJIU3a COJICH.

[TpoexTsl: «OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI, (POPMUPYIOIINE OOIHUK 3eMITH».
IpakTnyeckasi padora Ne 2: « CkopocTh XMMHYECKUX peakuuii. 'mapoan3s cosein»
KP Ne 2 mo Teme: «XuMH4eCKHe PeaKIUm).


https://e-school.obr.lenreg.ru/angular/school/planning/
https://e-school.obr.lenreg.ru/angular/school/planning/

Tema 4. Bemectsa 151 150. CBOICTBA.

M e T a 1 11 bl. B3aumopeiicTBHEe METaUIOB ¢ HEMETAINIAaMHU (XJIOPOM, CEPOil M KUCIOPOIOM).
B3aumojeiicTBuE 1IENOYHBIX U IIEI0YHO3EMENIBHBIX METAJUIOB C BOJOW. DIEKTPOXMMHMUYECKUN
PN HalpsDKEHUHM MeTauioB. B3auMmopeiicTBME METauIOB C PacTBOPAMM KHCIOT U COJIEH.

ATIOMUHOTEPMUSL. B3aumogeiicteue HaTpUs c 3TaHOJIOM u (beHomaoM.
Kopposusa meramios. [loHsTHE 0 XMMHYECKOH M IIEKTPOXMMHUYECKON KOPPO3UH METAILIOB.
Croco0sl 3aLUTBI METAJIJIOB oT KOPpO3UH.

H e M e T aan b CpaBHUTENbHAS XapaKTEPUCTHKA TaJlOTEHOB Kak HauOoJjiee THUIHYHBIX
npeacraBuTesiell HeMeTauioB. OKHUCIUTENbHbIE CBOMCTBA HEMETAUIOB (B3aUMOJEHCTBUE C
MeTaJlJlaMl U BOJOpoJIoM). BoccraHoBUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOJIEHCTBUE C
0ojee 3IEKTPOOTPULATENIBHBIMM HEMETANIAMU M CIIOKHBIMHM  BEILLECTBAMU -OKUCIUTEISIMU).

Kucnors Heopranmuyeckue u opranuuyeckue. Kiaccupukanus Kucior.
XUMHYECKHE CBOWMCTBA KHMCJIOT: B3aMMOJICHCTBHE C MeETaJUlaMH, OKCHJAMH METaJlIoB,
TUAPOKCUAAMHU METAJUIOB, COJIAMU, crnupTamu (peakuus stepudukanuu). Ocodble CBOHCTBA
a30THOM 51 KOHILIEHTPUPOBAHHOU CEepHOM KHUCIIOTBL.

OcHOBaHMS HEOpPraHM4YecKHUe U opraHuduecku e OcHoBaHuUA, UX
KIacCu(pUKanus. XUMHUYECKHEC CBOWCTBA OCHOBAaHWH: B3aWMOJICHCTBHE C KHCIOTAMHU,
KHCIOTHBIMM  OKCHJAaMM U COJiAMH.  Pa3noxkeHue  HEpacTBOPUMBIX  OCHOBAHUH.

C o 1 u. Kinaccugukauust coneit: cpeHue, KUCIble U OCHOBHbIE. XMMHUECKHE CBOMCTBA COJIEH:
B3aUMOJICHCTBUE C KHUCIIOTaMH, IeJI04aMH, MeTajlaMd U coisiMu. [IpeacraBurenu conel U ux
3HaYeHue. XJIOpUA HaTpus, KapOoHaT Kanplus, ¢ochar Kampuus (CpeiHUE COJH);
TUAPOKapOOHATHI HATPUS M aMMOHUS (KUCJIBbIC COJH); ruapokcokapooHaT meau (II) - mamaxut

(ocHOBHas COJIb).
KauecTBeHHble peaknuu Ha XJIOpUA-, Cyiabhar-, U KapOOHAT-aHHOHBI, KaTUOH aMMOHWUS,
KaTHOHBI JKele3a (I1) u ().

'eneTnueckasd cBA3b MEXJY KJIaCCaMU HEOPraHUYECKHUX U OpPTaH
MYECKHUX CO€eauHEHHU U [loHarne o reHeTUYEeCKONW CBA3M U T'€HETHUYECKUX PSIaX.
['enetnueckuil pag meramia. 'enetnueckuit psag Hemetaa. OcoOEHHOCTH TEHETUYECKOTO psijia
B OpraHNu4eCcKOu XAMUH.

Hemonctpauuu. Komekuus o0pas3noB MetayiioB. B3aumoneiicTBue HaTpus U CypbMBI C
XJIOpOM, JKeje3za ¢ cepod. ['opeHuMe MarHus M ajJlOMHHMS B Kuciaopozae. B3ammopeicrtsue
LICJIOYHO3EMENIBHBIX META/UIOB C BOJAOM. B3amMozeicTBue HaTpus € 3TAHOJIOM, LMHKA C
YKCYCHOM KHCJIOTOW. ATFOMUHOTEPMUS. B3anuMoelicTBue MeAN ¢ KOHIEHTPUPOBAHHON a30THOM
KHCIIOTON. Pe3ynpTaTel KOppO3MM METAUIOB B 3aBUCUMOCTH OT YCJIOBUM €€ IPOTEKaHUS.
Konnexkuust o0pa3noB HemerauioB. B3anMopelicTBue XJIOpHOM BOJBI € pacTBOpoM Opomuia
(vonmnna)  kamus.  Kosekuus — NpUPONHBIX — OpraHUYECKUX — KUCIOT.  Pa3baBneHue
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIIOThI. B3anmoencTBre KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI
C caxapoMm, IeuItoNio30i U Meabto. OOpas3ibl MPUPOTHBIX MHHEPAJIOB, COAEPXKAIIUX XIJIOPHI
HaTpus, KapOoHaT Kajiblus, ¢ocdar kambiuss U rugpokcokapbonar meau (II). OOpasub
IUILEBBIX MPOJYKTOB, COJACPKAIIUX THAPOKApOOHATHl HATPUS U aMMOHHUS, UX CIIOCOOHOCTH K
Pa3IoKEHUIO NTpU HarpeBaHuu. ['amenne coapl ykcycoM. KauecTBeHHbIE peakIuy Ha KaTUOHBI U
AQHUOHBI.

JlaGoparopuble omnbIThl. 12. VcnblTaHe pacTBOPOB KHMCIOT, OCHOBAaHUN U cojeit
uHAuKaTopamu. 13. B3aumozneilcTBHE CONSHOM KHUCIOTBI M PAacTBOpa YKCYCHOM KHCJIOTBHI C
Metauiamu. 14. B3aumonelcTBHe COJIIHOW KHCIOTBI M PAcTBOpAa YKCYCHOM KHCJIOTHI €
OCHOBaHUsMHU. 15. BzaumopelcTBHE COJISHOM KHUCIOTBI M pacTBOpa YKCYCHOW KHCIOTHI C
cosimu. 16. [lomydeHne m CBOMCTBAa HEPAaCTBOPUMBIX OCHOBaHWM. 17. ['maponu3 xyopumos u
alleTaToB IMIETOYHBIX MeTawioB. 18. O3HakomileHHMEe C KOJUIEKLIMSAMHU: a) METaJljioB; ©0)
HEMETAJUIOB; B) KHCIOT, T) OCHOBAaHMH; J) MHHEpPAJIOB M OHOJOTHYECKHX MAaTepHalioB,
cozepKaIInX HEKOTOPBIE COJIN.

[Ipaktrueckas pabora Ne2. PemeHune sSKCneprMEHTANBHBIX 3a/ad Ha HWIACHTH(UKAITUIO
OPraHUYECKUX U HEOPraHUYECKUX COCIUHECHUN.



[IpoexTri: Kucnotsl B ipupo/e.

IpakTnyeckas padora Ne 3: « Pemrenue 3kcrnepuMeHTAJBHBIX 32124 HA UIEHTU(PUKAIHIO
OPraHMYecKUX U HEOPraHU4YeCKHX COeMHEeHU .

KP Ne 3 no teme: «Benecrsa 1 X CBONMCTBA»

Temaruueckoe muanuposanue 10 kiaace

Ne ‘ Teme pazgena ‘ KonnuectBo 4acos
10 xacc

1 Beenenue 1

2 Teopus cTpoeHNs OpraHUYECKUX COSTUHEHUN 2

3 VYTIIeBOIOPOIBI ¥ UX TPUPOAHBIC HCTOYHUKHU 10

4 Kucnoponacoaepkamue OpraHMYECKHE COCIUHEHUS U UX
MIPUPOJIHBIC HCTOYHUKH 11

5 A3oTconepkaliie COeIUHEHUS U MX HaXOXKJIEHHE B >KUBOU
IpUpoJIe 5)

6 buonoruyecku akTUBHBIE OPraHUYECKUE COCAMHEHUS 2

7 VckyccTBEHHBIC M CHHTETUYCCKHUE TTOJTMMEPHI 3
UTOI'O 34y

TemaTnueckoe njaannpoanue 11 kiace

Ne | Teme pasaeina | KonmuectBo  uacos
11 xnacc
1 Crtpoenue atoMa u nepuoanyeckuit 3akoH Jl. 1. MenneneeBa 3
2 CtpocHue BemiecTra 14
3 XVMMHUYECKUE PEeaKIINU 10
4 BemecTBa 1 UX CBONCTBa 7
NTOI'O 344




