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IosicHuTE/IbHAA 3aIIHMCKA

denepanbHblii  TOCYIApCTBEHHBIM  00pa30BaTeNbHBIM  CTaHAApPT  OOIIETo
oOpa3oBaHus, a TakkK€ OCHOBHBIC HJIEU M TOJIOKeHUs [Iporpammbl pa3Butus u
dbopMHUpOBaHUS YHUBEPCATBHBIX YUEOHBIX MEHUCTBHHA IJIsi CpPEmHEro (TOJHOTO)
o011ero 00pazoBaHus COCTABISAIOT OCHOBY IpejiaraeéMoi pabode mporpaMMal.
Ota mporpaMma JIOTUYECKH MPOAOHKACT MPOrpaMMbl JIsl HAYaJbHOTO
00IIIero0 ¥ OCHOBHOTO 00IIIero 00pa3oBaHUsl B 00IACTH Pa3BUTHS BCEX OCHOBHBIX
BUJIOB JIEATEIBHOCTH OOy4yaeMbIX, MpeACTaBiIeHHbIX B HUX. OHa cocTaBieHa c
y4€TOM 0COOEHHOCTEH, KOTOPbIe OOYCJIOBIEHBI, B IEPBYIO OYEPE/lb, IPEAMETHBIM
COJIEp’KaHUEM U MICUXOJIOTUYECKUMHU BO3PACTHBIMU OCOOEHHOCTSIMH 00ydaeMbIX.
[To3HaBarenpHast ACATEIBHOCTh MPU HM3YyYEHUU Kypca XUMHUU Ha 0a30BOM
YpOBHE WIpaeT BeOylIyld pPOJIb B pPa3BUTHUM OCHOBHBIX BHJIOB Yy4eOHOMU
JESITEIbHOCTH CTapIIEKIACCHUKOB: BIaIeTh METOJaMH HayYHOTO MO3HAHUs, TOJTHO
Y TOYHO BBIpaXaTh CBOU MBICIIH, XapaKTEPU30BaTh, 00BACHSTH, KIACCU(PUIIUPOBATH

XUMUYECKHe 00BEKThI, paboTaTh B IPpyIiNe, apryMeHTUPOBATH CBOIO TOUYKY 3pEHUS,
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HAXOJIUTh, MCTIOIL30BaTh PA3IMYHbIC UCTOYHUKNA WH(POPMAIIMHA U MPEACTABISTH B
YCTHOHM M MUCHMEHHOM peur pe3yNbTaThl €€ aHalu3a.

Opnna u3 3ama4 0Oy4eHUsI B CpEJIHEH IIKOJIE — OMpeieNiecHue AadbHenIen
oOpa3oBaTeIbHOW TPACKTOPUM W OTBETCTBEHHOTO BBIOOpA IKW3HEHHOTO U
npodeccnoHaAIbHOTO MMyTH. [[s1 pereHus SToW 3a/add CTapIIeKIAaCCHUKH TpU
W3YYCHUH XHUMHH JOJKHBI HCTIOJB30BaTh MPUOOPETEHHBIN HA YPOKAX XUMHUHU OIBIT
JESTEIIBHOCTH B MPOQeCCHOHATBLHOM chepe u 000l KU3HEHHOW CUTYAITHH.

CornacHo 00pa3oBaTeIbHOMY CTAaHJAPTY, IVIABHBIE Ueau cpeoHezo o00uiezo
00pazoeanusn CoCTOST:
1) B mpuoOpeTeHMHM  3HAHWH, YMEHHH H  CIIOCOOOB  JEATCIILHOCTH,

CHOCOOCTBYIOIINX (DOPMUPOBAHUIO LIETOCTHOIO MPEACTABICHUS O MUPE;

2) B PpPa3BHUTHHU  OIIbITA pa3H006pa3H01"4 ACATCIBHOCTH, CaMOIIO3HAHUA U

CaMOOIPECIACICHUA,

3) B OCO3HAaHHOM BBIOOPE HHIUBUAYAJIBLHOW OOpA30BATCIILHOW TPACKTOPHH H

npodeCCUOHATBHOMN AESTETbHOCTH.

Bonbioit BkJag B IOCTHXKEHHME ATUX I€JIeW cpeaHero oOiiero oOpa3oBaHUs
BHOCHT U3yUeHUe XUMUU, KOTOPOE TIPU3BAHO 0Oecneyums.
1) popMupoBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B KOTOPOW CHCTEMa

XUMHUUYECKUX 3HAHUM SIBIISICTCS €€ BaXKHEHUIITUM KOMIIOHCHTOM,

2) pa3BuTHE MHTEJUIEKTYaJIbHOTO u HPABCTBEHHOT'O NOTEHIHAJIa
CTapIICKJIACCHUKOB, (POPMHUPOBAHUE Yy HHUX IKOJOTHMUYECKH TPAMOTHOTO B

y4eOHOH U Ppo(heCCUOHAIBHON JACATEIHHOCTH, & TAKXKE B OBITY;,

3) oco3HaHHWE Yy CTapUICKJIACCHHUKOB HEOOXOIMMOCTH B Pa3BUTUH XUMHHU U

XUMHYCCKOM IMPOMBIIIICHHOCTH, KaK TPOW3BOJIMTEIIFHOM CHIIBI OOIIIECTBA;

4) MOHMMaHHE HEOOXOIUMOCTH OC30MacHOro oOpalleHuss C BEIISCTBAMU H

MaTepuaiaMu, UCIIOJIb3YEMbIMU B TTPO(ECCHOHAIBHON U TTOBCEAHEBHOM KU3HU.

l[e.ll}lMI«l usyuenusa xumuu 6 cpedueﬁ KO8 ABJIAIOMCAL.
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BUJICHHE M TIOHMMaHUE 3HAYMMOCTH XMMHUYECKUX 3HAHHUM AJIs Ka)XKIOro 4ieHa
COIlMyMa; YMEHHUE OIICHUBATh pa3lUYHble (aKThl U SIBICHUS, CBSI3aHHBIC C
XUMHUYECKUMH 00BEKTaMH U MPOIIeCCaMHi Ha OCHOBE OOBEKTUBHBIX KPUTEPHEB
U ONpeAeNnEéHHOW CHUCTEMBI ILIEHHOCTEH, QopMmynupoBath U 000CHOBBIBATH

coOCTBEHHOE MHEHHUE U yOCKIECHHUE;

IIOHUMaHUE POJU XMMHUHU B COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHE MUpPa
Y UCNOJIb30BAHUE XUMUUECKUX 3HAHUN U1 OObACHEHUSI O0BEKTOB U MIPOLIECCOB
OKPYXKAIOIIEN JEUCTBUTENBHOCTH — IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,

TEXHUYECKOU Cpenbl,

dbopMupoBaHuE y CTAPUICKIACCHUKOB MPU U3yYCHUU XUMUHM OMBITA TIO3HAHUS U
CaMOIIO3HAHUS C TIOMOIIBIO KIIFOUEBBIX KOMIIETEHTHOCTEH  (KIHOYEBBIX
HABBIKOB), KOTOPBIC UMEIOT YHHBEpCAIbHOE 3HAYCHHE JUIS Pa3IMYHbIX BHJIOB
JeATEeIIbHOCTH, — IIOMCKa, aHaju3a U 00paboTKu MH(POpPMAIUH, U3TOTOBICHUE
HH(POPMAIIMOHHOTO TIPOJIYKTa W €ro IPe3eHTAlNH, MNPUHATHS pPEUICHUuH, ,
KOMMYHUKATUBHBIX HaBBIKOB, 0€30MacHOro oOpalleHusi C BEIIECTBAMH,
MaTepuajaMd M MpoIlleccaMd B TIOBCEIHEBHOM KU3HU M IPOQeCCHOHAIBHOM

ACATCIBHOCTH.

O0mas xapakTepucTHKA Kypca

OcoOeHHOCTH  CONEpKaHWsT M METOIMYECKOTO TOCTPOEHUs  Kypca

chopmupoBanbl Ha ocHoBe PI'OC COO.

1. ConepxaHue Kypca BBICTPOCHO JIOTUYHO M JIOCTYITHO B COOTBETCTBHH C

CUCTCMHO-ACATCIIbHOCTHBIM IIOAXO0IO0M Ha OCHOBC HCPAPXUHU yT—Ie6HI>IX HpOGJ’IGM

2. B 10-om kjacce CTaplICKIACCHUKU 3HAKOMSATCS C OOraThiM MHPOM

OpraHn4CCKUX BCIICCTB Ha OCHOBC PCA/IM3allUU MACH B3aMMOCBA3HW XHMHYCCKOI'O

CTPOCHHU 3TUX BCIICCTB C UX CBOMCTBaMHU U IMPUMCHCHUEM

3. Copnepxanue kypca oOmel xumuu B 1l-oM Kiacce cCrocoOCTBYET

(GbOpMHUPOBAHUIO €AMHOM XUMHUYECKOW KApTHHBI MHUpPA y BBIMTYCKHUKOB CpETHEH
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IIKOJIBI TYTEM PACCMOTPEHUS OOIMUX I HEOPTaHMYECKOW M OpPTaHHYeCKOU
XVMMUHU OHATUH, 3aKOHOB U TEOPHHU.

4. VzydyeHue Kypca MpOBOAUTCS HAa OCHOBE COYETAHUSI TEOPUM U TIPAKTUKHU
po0IeMHOTO 00yYEHHUSI ¥ TTOIa9 MaTepraja B JIOTHKE HAyYHOTO MTO3HAHUS.

5. Teopetnueckue MOJIOKEHUS Kypca HIUPOKO MOAKPETICHBI
JIEMOHCTPAIIMOHHBIMM ~ XUMHUYECKUMU  DKCIIEPUMEHTaMH,  Ja0OpaTOPHBIMU
OTBITAMU U TIPAKTUUECKUMH pabOTaMH.

6. Peanusyercss mHTErpaius coaep’kaHus Kypca C MpeaMeTaMUu HE TOJIBKO
€CTECTBEHHO-HAyYHOI'0, HO U TYMaHUTApPHOTO IIUKJIOB.

7. JIOCTMKEHUIO TPEAMETHBIX, METANPEIMETHBIX W  JIMYHOCTHBIE
pE3yabTaTOB CIOCOOCTBYET CHCTEMA 3aJaHuil B opMare pe(eKCHH: MPOBEPHTE
CBOM 3HAHUS, NPUMEHUTE CBOM 3HAHUS, WCIOJIB3YHUTE JOMOJHUTEIBbHYIO
uH(OPMAIINIO U BBIPA3UTE MHEHUE.

8. PackpbiBaeTcsi pojib POCCHUHUCKUX YYEHBIX B CTAHOBJIEHUH MHUPOBOU
XUMUYECKOM  HAyKH, YTO CIIOCOOCTBYET BOCIMTAHUIO MaTpUOTHU3MA U
HAIIMOHAJIBHOW caMOUACHTU(DUKAIIAH.

9. Kypc peammsyeT CBiI3b Y4eOHOW MAWCIMIUIMHBI C JKH3HBIO, YTO
CIIOCOOCTBYET YCHJICHHIO MOTHBAIIMU YYAIIUXCS K HW3YYCHHUIO HENpOQUILHOM
XUMHUM 4Ye€pe3 pacKpbITUE CBSI3W HW3y4aeMoOro Marepuaia ¢ Oymyuiei
00pa3oBaTeIbHOM TpaeKTOpUEH B MpodecCHOHATLHON eI TeIbHOCTH.

10. B kypce mpencraBieHbl COBPEMEHHBIC HAIPABICHUS Pa3BUTHS
XUMHUYECKOU HAyKU U TEXHOJIOTHUHU.

11. B kypce Halum oTpakeHHUEe OCHOBHBIE COAEPKaTEIbHbIC TUHUU:

o «Beuiecmeo» — 3HaHHS O COCTaBe, CTPOCHHH, CBOMCTBax ((U3HUECKHX,
XUMHUYECKUX M OMOJOTUYECKUX), HAXOXKJICHUM B TMPUPOJEC U TMOJyYCHUH

BaXXHEUIINX XUMUYECKHUX BEIICCTB,

o «Xumuueckasn peakuusy — 3HAHUA O IPOLCCCAaX, B KOTOPBIX IIPOABISAIOTCA
XMMHUYECKHE CBOMCTBA BCUICCTB, YCIOBUAX HUX IPOTCKAHUA U crocobax

YHOPABJICHUS UMHU,



o «llpumenenue e6ewyecme» — 3HAHWS B3aAUMOCBS3H CBOMCTB XUMHYECKHX
BEIIECTB, HAMOOJIEE HCIOIB3YEMbIX B OBITY, MPOMBIIUIEHHOCTH, CEIHCKOM

XOSHﬁCTBC, 3APpaBOOXpPAaHCHHUHN U HA TPAHCIIOPTC,

o «3bIK xXumuu» — CUCTeMa 3HAHMM O BaXHEUIIUX TMOHATUSAX XUMUU U
XUMUYECKOM HOMEHKJIaType HEOPraHWYeCKHMX W OpPraHMYECKHX BEIECTB
(UIOITAK wu TpuBManbHOM); BIaJCHUE XHUMUYECKOM CHUMBOJUKON H €€
OTpaXCHUEM Ha MUCbME, —XMMHUYECKUMU 3HaKaMu (CUMBOJIaMH), (OPMYIbI U
ypaBHEHUS, a TaKXke MpaBuia MepeBoja MHGOpPMAIMU C POJIHOTO S3bIKa Ha

S3bIK XUMUU U OOPaTHO.

MecTo npeamera B y4eOHOM IJIaHe

Kypc xumum B cpenHenl mmkoie npexycMmarpuBaeTcss PeaepanbHbIM
rOCyIapCTBEHHBIM  00pa30oBaTeIbHbIM CTAHJAPTOM KaK COCTaBHas 4acTh
npenaMeTHor o0nacTh « ECTeCTBEHHO-HAayYHBIE PEAMETHDY.

B 06a3ucHOM y4eOHOM MilaHe U3yuyeHHe XMMHUHU NPOBOAMUTCA U3 pacuéra 1 yac
B Henmenmto (70 wacoB 3a aBa roma oOydeHHs), B COOTBETCTBHU C KOTOPHIM U
pa3zpaboTaHa AaHHas paboyass MOporpaMMa IO XUMHUHU JJIsl CPEOHEro OOIIero
oOpa3oBaHus Ha 0a30BOM YpPOBHE.

JI]/I‘IHOCTHLIG, METANIPECIAMETHBIC H MPECAMETHLIC PE3YJ/IbTATDI

OCBOEHHSA Kypca
OOyueHue XUMHUHM B CpefHed Ikojie Ha 0a30BOM YPOBHE IO JAHHOMY KypCy
CHOCOOCTBYET  JOCTIDKEHUIO  OOYyYaroIIMMHCA  CICAYIOINIMX  JUYHOCHIHBIX
pe3yniomamoe:.
1) dyBCTBa TOPAOCTH 3a POCCHHMCKYI0 XHMHYECKYI0 HAayKy M OCO3HAHHE

pOCCHfICKOfI Fpa)KI[aHCKOﬁ NICHTUYHOCTH — 6 LfeHHOCI’I’ZHO'OpueHmClL;UOHHOIZ

cepe;



2)

3)

4)

6

OCO3HaBaTh HEOOXOIMMOCTHh CBOEH MO3HABATEILHOW JCATEIHHOCTH M YMEHUE
VOpPaBIATh €10, TOTOBHOCTb U CIOCOOHOCTH K C€aMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEU KU3HH, TTOHMMAHKUE BAXXHOCTH HETPEPHIBHOTO 0Opa30BaHUS
Kak (hakTopy ycmenrHol mpodeCCHOHAIBHON U OOIIECTBEHHOUN ACSATEIBHOCTH,

— 6 no3nasamenbHol (KOTHUTUBHOM, MHTEJUICKTYaJIbHOW) cghepe

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaibHeiliedl o0pa3oBaTeiabHOM

TpaekTopuu uiu chepbl MpodecCHOHATBHON NEATEIBHOCTH — 6 MpPy00sol

cepe;

HCIIPHUATUC BPCAHBIX IIPHUBBIYCK (KypeHI/IH, y1'IOTp66JIeHI/I5I AJIKOTOJIsI H
HapKOTI/IKOB) Ha OCHOBE 3HAHUH O TOKCHYECKOM U HapKOTHYCCKOM HCﬁCTBHH

BEIIECTB — 8 cghepe 300posbechepediceHus U 6€30NacH020 00pa3a HCU3HU;

Memanpeomemnuvimu pe3yromamamu OCBOCHUSA BBITYCKHUKAMU CpPEIHEN

IITKOJIBI KypCa XUMHH ABJIAIOTCA:

1)

2)

3)

UCNONb308aHUe OCHOBHBIX METOAOB TMO3HAHUS (OMpeaeeHne HNCTOYHUKOB
y4eOHOM U HAaydHOU MH(pOpMAIIMH, TOTyYeHHE 3TOM nHbopManuu, e€ aHanus, u
YMO3aKJIIOUEHUS] HAa  €ro  OCHOBE, W3TOTOBJICHHE W  MPE3CHTAIUs
UHGOPMAITMOHHOTO TPOIYKTA; MPOBEACHHE DKCIIEPUMEHTa, B TOM YHUCJIC U B
IPOLECCe UCCIIEA0BAaTEIbCKON JIeATENbHOCTH, MOJACIUPOBAHUE H3YyYaeMbIX
00BEKTOB, HAONIOCHUE 32 HUMH, UX U3MepeHHe, GUKcAIHs Pe3yIbTaToB) U UX
npumeHenue AN TIOHUMAHUS  Pa3IMYHBIX  CTOPOH  OKpYy’Karolen

JICUCTBUTEIILHOCTH;

6ladeHue OCHOBHBIMH HMHTEIUICKTYyaJbHBIMU ONepanusMu (aHalau3 U CUHTE3,
CpaBHEHHUE M cucTemMaru3anusi, 0000IIeHre U KOHKPETU3alusl, KilacCu(PpUKaLus
M TIOMCK  aHaJIOTOB,  BBISIBJICHUE  NPUYUHHO-CJIEICTBEHHBIX  CBS3€il,

(bopMyIHUpOBKA TUIIOTE3, MX MPOBEPKa U (POPMYITHMPOBKA BHIBOIOB);

nosnanue OOBEKTOB OKpy’Karoamiero MHupa B INIAHEC BOCXOXKIACHUA OT

a0CTPAaKTHOTO K KOHKPETHOMY (OT OOIIEro Yepe3 YaCTHOE K CAUHUIHOMY);
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CNnocooHOCMb BBIIBUI'daTb HWJICU W HAXOOAWUTb CPCACTBA, HGO6XOI[I/IMBIG AT UX

OCTHKEHUS,

5) ymenue hopmMynupoBaTh EIH W ONPEACIATH 3a7a4d B CBOCH MO3HABATEILHOU

6)

ACATCIIBHOCTHU, OIPCACIIATL CpEaACTBa JId OJOCTHUKCHHA ueﬂeﬁ H PCHICHUA

3a1a4,;

onpedenams  PAa3HOOOpa3HbIE  WMCTOYHUKH  MOJMY4YEHUS  HEOOXOIUMOM
XUMHYECKOI MH(POpPMAaLIUY, YCTAHOBICHUE COOTBETCTBUS COJACPKAHUSI U (POPMBI

IMpCaACTaBICHUA I/IH(i)OpMaHI/IOHHOI‘O IMPOAYKTA ayIUuTOPHUU,

7) ymenue IPOTyKTUBHO OOIIATHCS M B3aUMOCHCTBOBAThH B IIPOIECCE COBMECTHOM

8)

ACATCIbHOCTH, YYHUTBIBATH IIO3HMIHH JAPYIHX YYACTHHUKOB JOCATCIIbLHOCTH,

s pexTUBHO pa3peniarb KOH(PIUKTHI,

20MOBHOCMb K KOMMYHUKAIMU (MIPEACTABIATh PE3YJIbTaThl COOCTBEHHOM
MO3HABATEILHON  NESITENBHOCTH, CJBIIIATH U CHOyIIaTh  OMNIOHEHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO TTO3UIIHUIO);

9) ymenue wWCNONB30BaTh CpeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX

texHosoruit (nanee — MKT) B pemeHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJoJeHNEeM TPeOOBaHUM SPrOHOMHUKHU, TEXHUKHU
0€30MaCHOCTH, TUTHUEHBI, PECYPCOCOEPEIKEHM S, MPABOBLIX U ITHUYECKUX HOPM,

HOPM MH(OPMAIIMOHHON O€3011aCHOCTH;

10) enadenue SA3BIKOBBIMH CPEACTBAMH, B TOM YHCIE M S3bIKOM XHUMHH —

YMCHHUEC SICHO, JIOTHYHO W TOYHO H3JIaraTb CBOXO TOYKY 3PCHUs, UCIIOJIb30BATH
AICKBATHLIC S3BIKOBLIC CPCACTBA, B TOM YHUCIIC U CHUMBOJIBHLIC (XI/IMI/IquKI/Ie

3HAKH, OPMYJIBI U YPABHEHUS).

Ilpeomemnvimu pezynomamamu W3y4yeHUss XUMHM Ha 0a30BOM YpOBHE Ha

CTYIICHU CPCIAHCTO 06mero 06p330BaHI/I$I SBJBIFOTCA CICAYHOIINEC PC3YIIbTATHI.

B no3naBaresbHoii cdepe:
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3nanue (nonumarnue) TSPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEWUIIUX TEOPUH

Kypca OpraHM4eCKOU 1 o0Iel XUMUH;

VMeHue HAOIIONaTh, OMUCHIBATh, (PUKCUPOBATh PE3YALTATHl M JIEJATh BBIBOIBI
Ha  OCHOBE  JICMOHCTPAIIMOHHBIX W  CaMOCTOATENIIBHO  MPOBEAEHHBIX
AKCIIEPUMEHTOB, MCHOJB3Yys ISl 3TOTO POJHOM (PYCCKHI WJIM UHOW) SI3BIK U

SA3BIK XUMHWH,

YyMeHue KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHUUYCCKHUC OJJICMCHTBI, IIPOCTLIC BCIICCTBA,

HCOPraHM4YCCKHUEC U OPraHn4ICCKUEe COCAMHCHNS, XUMHNYCCKHUE ITPOLICCCHI,

VMeHue XapaKTepu30oBaTh OOILIME CBOWMCTBA, IOJYYEHHE W NPUMEHEHUE
M3YYEHHBIX KJIACChl HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB HU HUX

BOKHEUIINX MPEACTABUTENEH;

onucoleadmsb KOHKPCTHBIC XHMMHUYCCKHUC PCAKIMWH, YCJIOBHUA HMX IIPOBCACHHA H

YHPAaBJICHUA XUMHUYCCKUMH ITPOLUCCCaMU,

YymerHue 1IpoBOAUTDb CaMOCTOSITEJIbHBIA XUMUUECKUM 9KCIICPUMCHT H Ha6.]'IIO,Z[aTI>
I[CMOHCTpaHHOHHBIfI OKCIICPHUMCHT, (1)I/IKCI/Ip0BaTB pe3yibTarbl U ACJIaTh BBIBOABI

M 3aKJIFOYCHUS 110 PE3YJIbTaTaM,

NpOcHO3UpPOBanNnib CBOMCTBA HCU3YUYCHHBLIX BCIICCTB II0 aHAJIOTHMKM CO

CBOMCTBaMH HN3YYCHHBIX Ha OCHOBC 3HAHUA XUMHUYCCKUX BaKOHOMepHOCTefI;

onpeoensams UCTOYHUKU XUMUYECKOW MH(MOpMAaIK, Mojydarb €€, MPOBOJUTH

aHaJN3, U3TOTaBIUBaTh NH(OOPMAIIMOHHBIN POAYKT U MPEACTABIATH €T0;

9. ymemsv  nonvzoéamvcsa  00OA3aTENBHBIMU  CIPABOYHBIMHA  MaTepUajaMu:

[Tepuonuaeckoit cucremMor xuMuueckux 3aeMeHToB 1. M. Menneneesa, Tabmumeit

PACTBOPUMOCTH, JJIICKTPOXUMUUYCCKHM PAI0OM HaHpH)KCHI/Iﬁ MCTAJIJIOB, PAI0OM

QIICKTPOOTPHUIATCIbHOCTU — I XapPAaKTCPHUCTHKHW CTPOCHHA, COCTaBa U CBOMCTB

aTOMOB XUMHUYECKUX 31eMeHTOB |—IV nepruonoB 1 o0pa3oBaHHBIX UMH IPOCTHIX U

CJIOXKHBIX BCIICCTB,
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10. ycmanoénenue  3aBUCUMOCTH  CBOWCTB W  NPUMEHEHHUS  BaKHEUIINX
OpPraHMYEeCKUX COCIUHEHUN OT HMX XMMHYECKOrO CTPOCHHUS, B TOM YHCIE H
0OYyCIIOBJIIEHHBIX XapaKT€POM 3TOTO CTPOEHUs (MPEAEIbHBIM WM HENPEAEIIbHBIM)

U HaMaueM (PyHKIIMOHAIBHBIX TPYIII;
11. mooenuposanue MOJIEKY1 HEOPTaHUUECKUX U OPTAHUYECKUX BEIIECTB;

12. nonumanue XuMHIECKON KapTHUHBI MHpPa KaK HEOTHEMJIEMOM 4aCTH HGJIOCTHOﬁ

Hay4YHOU KapTHUHBI MUPA.

II. B meHHocTHO-OpMeHTANMOHHOH cepe — dopMupoBaHUE COOCTBEHHOM
MO3UIIMN TIPH OIIEHKE MOCIEACTBUHN I OKPYKAIOMIEH CPebl NeSITeIbHOCTH
YeJIOBEKa, CBA3aHHOM C TIPOM3BOJICTBOM M IEPEepadOTKONM XHUMHUUYECKUX

IIPOJIYKTOB;

[1l. B TpynoBoii chepe — nposedenue XUMHUUECKOTO IKCIIEPUMEHTA; pazsumile
HAaBBIKOB ~ Y4€OHOW,  MPOEKTHO-UCCIENOBAaTENbCKOM M TBOPYECKOU

ACATCIIBHOCTH IIPHU BBIITOJIHCHUHY MHAWBUAYAJIBHOI'O IIPOCKTA I10 XUMHUHU,

IV. B cdepe 310poBoro odpaza Ku3zHu — cobro0enue NpaBuil 0E30MACHOTO
oOpallleHus] C BellleCTBaMH, MaTepHallaMy; OKa3aHue MEepBOM MOMOILM IpU
OTpaBIICHUSAX, OKOTaX W TpaBMaX, MOJYYEHHBIX B PE3y/IbTare HapyIICHUS
MPaBHUJI TEXHUKU OE30MMaCHOCTH MPH paboTe ¢ BEIIECTBAMU H JIAOOPATOPHBIM

000pyIOBaHUEM.

Coaepxanne kypca 10—11 xiaaccoB. ba3oBblii ypoBeHb
ConepxaHue Kypca XapaKTEpHU3YeTCsS LEJIOCTHOCTBI0 U CHCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOECHHE KOTOPOTO OTBEIAEHO KECTKO JTUMUTHUPOBAHHOE
y4ueOHOE BpeMs.
[TepBast yacTh Kypca (10 knacc) nmocesieHa OpraHuYeCKUM COETMHEHUSM, a

BTopas (11 knacc) — oO1el XumMuu.
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CTpyKTypupOoBaHHE Kypca OPTaHMYECKOH XWUMHUHU ONpPENEIsIeTCS HACSIMU
TEOpUH pa3BHUBaloOLIEro o0yyeHus: DnpbkoHUHa U B. B. JlaBb1i0Ba U CTaBUT 1LIEIBIO
pa3BUTHE y4YaIIUXCS HENPOMUIBHBIX 110 OTHOIICHWID K XHWMHH KJIacCOB
cpencTBaMu yueOHOW AUCIUIUTHHBL. [[09ToOMy BHauajge paccMaTpHUBAIOTCS KPaTKUE
TEOPETUYECKUE CBEICHHUS O CTPOCHUM, KIacCUPUKalUhu U  crnocodax
dbopMHUpOBaHUS HAa3BaHWUK OPraHUYECKUX COCAMHEHUH, 00 O0COOCHHOCTSIX
MPOTEKAHUSI OPTaHMYECKUX PEaKIMil B CPaBHEHUU C HU3YYECHHBIMHU B OCHOBHOM
IIKOJIE TUMAMU XMMUYECKUX PEaKlMil C ydyacTheM HeopraHuudeckux BemiecTB. Ha
HAauyaJlbHOM JTale pPacKpPBIBAIOTCA MPUYUHBI MHOTOOOpaswsi OpraHUYECKHX
COCIMHEHUM.

Jlanee paccMaTprBarOTCsl OCHOBHBIE KJIACCHI OPTaHUYECKUX COCTUHEHUN —
YIJICBOJOPONIOB (JTKAHOB, AJIKCHOB, AWCHOB, AJKWHOB, apEHOB) W WX IMPHPOIHBIX
WUCTOYHUKOB (MPUPOAHOTO Ta3za, HEMTHU W KaMEHHOTO YIJs). DTO TMO3BOJIAET
3aKpENUTh OCHOBHBIC TIOJIOKEHUS TCOPUH XUMHUYECKOTO CTPOCHHSI OPTaHUYCCKHUX
coenuHenui A. M. bytieposa.

3aremM CBEIEHUS O 3aBUCUMOCTH CBOWMCTB OPraHUYECKUX COCIMHEHUHN OT UX
CTPOCHHSI PA3BUBAIOTCS TMPU PACCMOTPEHHHM KJIACCOB KHCIOPOICOAEPKAIIIX
COCIMHEHUN (CIUPTOB, (eHONA, albJICTHUIOB, KapOOHOBBIX KHCJIOT, CIIOXKHBIX
2HUpPOB, XKHUPOB M YIJICBOIOB) W a30TCOMACPKAIMUX OPTaHWMYECKUX COCIUHECHUN
(aMMHOB, aMHUHOKHCJIOT, OCJTKOB M HYKJIEMHOBBIX KHCJIOT).

Wnero nenemnonaranus, T. €. OTBETA Ha BOMPOC O POJIU OPTraHUYECKON XUMUH
B JKM3HU COBPEMEHHOTO OOIIECTBA, peaju3yeT 3aKIIOYUTEelIbHas TIJlaBa Kypca
«Opranudeckas XUMHs U 001IecTBO». B Heil oOyuaromuecs: 3HAaKOMATCSI ¢ TAKUMU
BOXHBIMH B TMPAKTHUYCCKOM W OHOJIOTHYECKOM OTHOIICHWUW BEIICCTBAMH U
MaTepHualaMd, KaK IUIAaCTMAcChl U BOJIOKHA, ()EPMEHTBI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C JOCTUKCHUSIMU OMOTEXHOJIOTHH.

WNnen Teopum pa3BUBarOIIEro oOydeHHs TIOJOKEHBI M B OCHOBY Kypca
oOmielt XxumMun. Y CTapuIeKIaCCHUKOB (hOPMHUPYETCS IEIOCTHOE TIPEICTaBICHUE O

XMMHYECKOU HAYKC U XUMHUYICCKOM IIPOU3BOACTBEC, 4 TAKIKC O eI[HHOfI CCTCCTBCHHO-
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HAay4YHOU KapTMHE MHpPA, B KOTOPOM XUMHYECKas KAPTUHA MHpA SBISETCS €€
HEOTHEMJIEMOH YaCThIO.

B kypce oOmeld XuMuM BHa4ajle YydYallHecs 3HAKOMATCA IOCIECAHUMU
JOCTIDKEHUSIMU B OONACTH M3YYEHMsI aToMa, Y3HAIOT O COBPEMEHHBIX MeETOoax
NO3HAHUS CTPOEHUS aroMa, YDIYOISIIOT M pacIUUpSAIOT 3HaHMs, MOJTY4YEHHBIE B
Kypc€ OCHOBHOM IIKOJBI, O CTPOCHMM aroMa M BEUIECTBA HA OCHOBE
[lepuonnueckoro 3akoHa u Ilepumomnueckoit cucremsr [[. U. MenneneeBa, 00
OOIMX CBOMCTBAaX KJIacCOB OpPraHMYECKUX W HEOPraHMYECKHX COEIUHEHUM
(KUCHOT,  OCHOBaHMH, aM(@OTEpHBIX COEAMHEHHMI) B  CBET€  TEOPHUH
NIEKTPOJIUTUUECKON JUCCOLMALIMY U IPOTOHHOM TeopuH. Jlanee paccMarpuBaeTcs
Kjaccu(ukanuss XUMHUYECKUX pEakuuid B OPraHWyecKOl M HEOpPraHH4YeCKON
XMMHH. 3aBepliaeT KypCc 3HAKOMCTBO CTApIIECKIACCHUKOB C NEPCHEKTHBAMU
pa3BUTHSA XUMHUYECKOM HAyKd M XHUMHUYECKOTO IPOU3BOACTBA, C MpoOIeMaMu
OXpaHbl OKPYXKAIOIIEH Cpeabl OT XUMHYECKOTO 3arps3HEHHS W IyTAMH HX

peLIEHHUS.

Conep:xxanme kypca. 10 kiaacc. ba3oBbiii ypoBeHb

Teopusa cmpoenusa opzanuueckux coeounenuii A. M. Bymaepoesa.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue gewjecmea. NpUpooHule,
uckyccmeennvle u cunmemudeckue. OcobenHocmu cocmaea u CmpoeHus
opeaHudeckux eewecms. Bumanusm u eco «kpax. Ilowamue 06
Y211e6000po0ax.

OCHOBHBIC TOJI0KEHUSI TEOPUM XMMHUYECKOro crpoenusi byrtieposa.
BanentHocts. CTpykTypHble (OpPMYNIBI — TIOJHBIE U COKpali€HHBIE.
[IpocTbie (OonMHapHBIE) U KpaTHbe (ABOWHBIE W TPOMHBIE) CBA3U.
N3omepsl 1 nzomepusi. BzauMHOe BIMsSIHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.  Hexotopele  oOupe  XMMHUYECKHE  CBOMCTBa
OpPraHUYECKHUX BELIECTB: MX TOpPEHHe, IUIaBJIeHHe U OOyIJIMBaHUE.

Mopgenu (mmapoctepkHEBble W OOBEMHBIE) MOJEKYJA OPraHUYECKUX
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COCIMHEHUN pa3HbIX KiaccoB. OmpeaesieHUue 3IEeMEHTHOIO COoCTaBa
OpTraHUYECKUX COCAUHEHUM.

Jlabopamopnvie onvimol. VI3TOTOBIEHHE MOJEIEH OpPraHUYECKUX
COCIMHEHUM.

Yri1eBoa0poabl M X NPUPOAHBbIE HCTOYHUKH

Ilpeneabnbie yriueBomopoabl. AJkanbl. OmnpeneneHue. ['omonoruueckuil psia
aNKkaHOB W ero oobmas Qopmyna. CTpyKTypHass HM30MEpHUsSl YIJIEPOIHON IEMu.
Panukanel. HoMeHknarypa ankaHoB. XHMHYECKHE CBOMCTBA aJKAHOB: T'OPEHUE,
peakiuu 3aMelleHusl (TaJIoTeHUPOBaHUE), PEAKIIUS PA3JIOKCHUSI METaHa, PeaKIlus
JETUAPUPOBAHMS ITAHA.

HenpenenbHble yrieBoaopoabl. AJIKeHbI. OTWieH. [omonorndeckuil psp
ankeHoB. Homenkiarypa. CrpykrypHas uzomepud. [IpomblluieHHOE TMOTydeHUE
aJKEHOB: KPEKUHT U JETMAPHUPOBAHME aJKaHOB. Peakuus nerujparanyy 3TaHOJA,
KaK JIabopaTopHbIii crnoco0 TOoJydeHUs OHTWieHa. Peakiuu NpUCOECTUHEHUS:
rUApartanusi, THAPOraJOr€HUPOBAHUE, TaJOr€HUPOBAHUE,  MOJUMEPHU3ALIUH.
[IpaBuno MapkoBHukoBa. OKHCIEHHE alKEHOB. KayeCTBEHHBIE peEakuuu Ha
HENPENCIIbHBIE YTIIEBOAOPOBI.

Aakanuensl. Kayuykn. Homenknarypa. ConpspkéHnbie nuensl. byraamen-1,3,
u3zonpeH. Peakuus Jlebenera. Peakuuu mpucoeauHeHus ankagueHoB. Kaydyku:
HaTypaJbHBIA, CUHTeTHYECKHE (OyTaJueHOBBIM, HM30TIPEHOBBIN). Bynkanuzaius
Kayuyyka. Pe3una. D00HUT.

Aaxkuebl. OOmas  XapakTepucTuKa roMosiorudeckoro psga.  CrnocoOsl
oOpa3oBaHUsl Ha3BaHUM AJIKWHOB. XHWMHUUYECKHE CBOWCTBA alleTWUJICHA: TOpPEHUE,
peaKIuy MPUCOCTUHECHUS: THAPOTaJIOTeHUPOBAHKE, TAJIOTCHUPOBAHUE, THAPATAIIHS
(peakuust KydepoBa), — ero mojiyueHue M TMpUMEHEHHE. BUHUIXJIOpUI U €ro
MOJIMMEPU3ALINS B MOTUXJIOPBUHMUIL

Apenbl. beH3011, KaKk MPEeACTaBUTENb apOMaTUYECKUX YIIIEBOAOPO0B. CTpoeHue
€ro MOJIEKYJIbl W CBOMCTBAa (PU3MUECKUE W XUMHUYECKHE CBOWMCTBA. TOpPEHUE,
peakiuu 3aMelleHHs] — TaJoreHUpoBaHHe, HuTpoBaHue. llomydyeHue u

npuMeHeHue OeH307a.
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IIpupoansbiii M mOomyTHBIA ra3el. CocTaB NpUPOIHOro raza. Ero HaxoxJeHue B
npupone. Ilpeumymecrsa nOpUPOJHOrO Tra3a Kak TOIUIMBA. XHUMHUYECKast
nepepaboTka MPUPOTHOTO Ta3a: KoHBepcus, nuponu3. CHHTE3-ra3 H €ero
IIPUMEHEHHUE.

[TonyTHble ra3el, ux coctaB. [lepepaboTka MOMyTHOro raza Ha (pakuuu: CyXOi
ra3, mpomnaH-0yTaHOBast CMeCh, Ta30BbIN OCH3HH.

Hedptr m cnocodbl eé mepepaborku. CoctaB HepTH U e€ mnepepadboTka:
neperonka, Kpekunr, pudopmunr. Hedrenponykrel u ux nomydenue. [lonarue o6
OKTaHOBOM 4ucCJe. XUMHUYECKUE CIOCOOBI MOBBIIIEHUS KaueCcTBa OCH3MHA.
KamenHnslii yrogr u ero mepepadorka. KoKcoBaHHME KaMEHHOIO YIS M €rO
IIPOIYKTHI: KOKCOBBIM Tra3, aMMHauHas BOJA, KaMEHHOYIOJbHAas CMOJA, KOKC.
["a3udukanmss KAMEHHOTO YIJIS.

Jemoncmpayuu. I opeHre NpeaenbHbIX U HENIPEAEIbHBIX YIIIEBOJOPOAOB: METaHa,
dTaHa, aneTwieHa. KadueCTBEHHBbIE pPEAKIHMM HAa HENPEACIbHBIE YITIEBOAOPOJIBL:
o0eclBEUYMBaHNUE JTUJICHOM M alETHJIEHOM pacTBOPOB IE€pPMaHraHata Kaiaus M
OpomHOIl BoAbl. OTHOUIEHME O€H30Jla K 3TUM OKHUcCIUTensM. Jleruapararus
staHona. ['maponus kapobuna kaneuus. Komnexkuuun «Hedts u HePTEenpoayKThI»,
«KameHHBIH yroib ¥ MpOAyKTHI ero nepepadbotkm», «Kaydyku». Kapra mone3nsix
ucKonaeMbix PO.

Jlabopamopnvie  onvimbl. OOHapy)XeHHE  TPOAYKTOB  TOPECHHS  CBCUH.
HccnenoBannue CBOMCTB KayYyKOB.

Kuciiopoa- n azorcoaep:kamme oprann4yecKkie coeIuHeHust

Opnoaromubie cnuprhl. Onpenenenue. @OyHKIMOHANBHAs TMAPOKCUIIbHAS
rpynna. I'omosioruyeckuili psa NpenesibHbIX OJHOATOMHBIX cHUPTOB. M3omepus
MOJIOXKEHUS (PYHKIIMOHAIbHOM Ipynimbl. BogoponHas cBs3b. XUMHUYECKHUE CBOMCTBA
cnupToB. AunpaerugHas rpynna. Peakuus stepudukanuu, CIOXHbIE 3(QUPHL.
[Ipumenenune cimpToB. JleMCTBUE METUIIOBOTO U 3TUJIOBOIO CIIUPTOB HA OPraHU3M
YeJI0BEKA.

MHoroaroMHbie CHUPTHI. DTHJICHIJIMKOJb, KAK MPEICTABUTEND JIBYXaTOMHBIX U

IMMOCPHUH, KaK MPCACTABUTCIIb TpéXaTOMHBIX CIIMPTOB. KauecTBennas pe€aKuus Ha
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MHOTOATOMHBIE CIHMPTHI, UX CBOICTBa, MOJy4deHHEe U NpuMeHeHue. [loHsTue 00
aHTu(dpu3ax.

®enos. CtpoeHue, nodydeHHe, CBONCTBA U nMpuMeHeHne (penona. KauecTBeHHbIE
peakiuu Ha QeHon. B3anmHoe BiausiHEE aTOMOB B MOJIEKYIe (heHoa.

AJubaeruaibl U KeToHbl. POpManpIerua M aneTanbAeTul, KaK IPEICTABUTENH
anbJETU0B, COCTaB MX MoOJIeKyl. (DyHKIMOHAJIbHAsI KAapOOHWJIbHAs TIpymia.
KadecTBeHHbIE peakunu Ha anbaeruipl. CBOMCTBA, IMONYYEHHUE W IPUMEHEHHE
dopMmanbrernia M aueraibAeruaa.  Peakuumum — NOJMKOHAEGHCALMU  AJIA
dopmanpaeruaa. [loHsTHE 0 KETOHAX HAa MPUMEPE alleTOHA.

KapOoHoBble KHCI0TBI. ['OMOJOrMYecKUil psii TpEAeTbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCHOT. JKHpHBIE KapOOHOBBIE KHCIIOTHl. XHMHYECKHE CBOMCTBA
KapOOHOBBIX KUCHOT. [TosydeHre u npuMeHeHrne MypaBbUHON U YKCYCHOM KUCJIOT.
Caoxubie 3pupsl. Kupbl. Peakuus srepudukanmu. Cinoxabie 3¢upsl. Kupsl, ux
COCTaB M THIPOJIU3 (KUCIIOTHBIN 1 1Ie04YHOM ). MbLia. ['uapupoBanue Kupos.
YraeBoabl. YreBoabl. MoHocaxapuasl. [Tmoko3a kak anpaerugocnupt. CopOuT.
Monouynokucnoe u cnuproBoe OpoxeHue. dorocunres. Jucaxapunpl. Caxapo3sa.
[Tonucaxapuasl: Kpaxma, HEJUII0I03a.

AMuHBI. AMUHOrpynma. AMHHBI TpelelbHbIE M apoMarhuueckue. AHUIIUH.
[lonyuenne amuHOB. Peaknusa 3vHMHA. XMUMUYECKHME CBOMCTBA M IPUMEHEHHUE
aMUHOB.

AMHUHOKHCIOTBI. AMUHOKHCIIOTBI, COCTaB HX MOJIEKYJI M CBOWMCTBa, Kak
aMm(OTEpHBIX  OpPraHUYECKUX COeAMHEHWH. [MHIMH, Kak MOpeacTaBUTEhb
aMHUHOKUCIOT. [lomydenue nonumneTnioB peakuuen noinmkonaeHcanuy. Ilonsarue o
MNEeNTUAHON CBS3H.

beakn. CrpoeHue Monekyn O€NKOB: TIEpBUYHAs, BTOPUYHAS W TpPETUYHAs
CTpykTypbl. KauecTBeHHbIE peakuuud Ha O€JKW, UX THUIPOIM3, ACHATypauus u
Ounonornyeckre PyHKIMH.

Hemoncmpayuu. 1lonydenve anpIeruaoB OKHUCIEHHWEM CIUpTOB. KauecTBeHHas
peaxiusi Ha MHOTOATOMHBIE CIIUPTHI. 3aBUCUMOCTb PacCTBOPUMOCTH (heHOJIa B BOJIE

oT Temmeparypsl. B3aumoseiictBue ¢ OpomHoi Bogon u xmopuaom sxenesa(lll),
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KaK KaueCTBeHHBbIC peaknnu Ha ¢(eHon. Peaknuu cepeOpsHOro 3epkaia W CO
CBEXEMONMyuYeHHbIM ruapokcuaoM meau(ll) mpu HarpeBaHuu, Kak KaueCTBEHHbBIE
peakuuu Ha anbaeruibl. OOpaslbl MypaBbUHOM, YKCYCHOM, MaJIbMUTHHOBOW H
CTEapMHOBOM KHUCJIOT U HUX PACTBOPUMOCTH B BOJAE. AJIbACTHAHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CITUPTOB IIFOKO3BI B peakuuu ¢ ruapokcuaom memu(ll).
Nnentudukanus kpaxmana. KadecTBeHHbIE peakIiuy Ha OCITKH.

Jlabopamopnuie onvimpl. CpaBHEHHE CKOPOCTH HCHApEeHUsT BOJAbI M HTAHOJA.
PactBopumoOCTh mHiiepriHa B BOAE. XHMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI.
OmnpezneneHue HEMPEAETLHOCTH PACTUTEIBHOTO Maciia. Mnentudukanus kpaxmana
B HEKOTOPBIX MPOAYKTaX NUTaHWs. M3roToBleHHE KpaxMalbHOIO KIEHcTepa.
N3roroneHne Mopenerd MOJEKYyJdl aMHHOB. M3rotoBiieHME MOAEIM MOJIEKYIIbI
[JIMIUHA.

Ilpakmuueckaa paboma. Vinentudukaius opraHudeCcKuX COSTUHEHHM.
Oprannyeckasi XuMusi 4 001IECTBO

buorexnonorus. Ilepuonsr e€ pa3Butus. Tpu HampaBieHUsS OHOTEXHOJIOTHU:
reHHas (WM TeHeTUYecKas) MHKCHEPUSs; KJIEeTOUHAasi WHXKEHEepUs; OMoJoruuecKas
uHxkeHepus. leHermuecku  MomupuuupoBaHHele opranuzmel  (I'MO) wu
TpaHcreHHas npoaykuus. KinonupoBanue. MmmoOunnzoBanubie GEpMEHTH M UX
MPUMEHEHHUE.

IMoaumepbl.  Knaccudukamuss  momumepoB.  VMICKycCTBEHHBIE — MOJIUMEPHI:
HEJUTYJIONT, alleTaTHBIN MIETK, BUCKO3a, IIeI0(aH.

CuHTeTn4eckue nmojumepsbl. [lonumepusaius v NOIMKOHACHCAIUS, KaK CTIOCOOBI
nosydeHus: monuMmepoB. CuHTeTHueckue kKaydyku. Ilomuctupon, tedmoH u
MOJIMBUHUJIXJIOPU, KaK MpeAcTaBUTENM IiactMacc. CHHTETMYECKHE BOJIOKHA!
KalpoH, HAMUJIOH, KEBJIAP, JIABCAH.

Jemoncmpayuu. Komiekuun KaydyKoB, IJIACTMAcC, CUHTETHYECKHX BOJIOKOH M
n3genni u3 HuX. GepMEHTATUBHOE PA3JI0KEHUE TIEPOKCHUIA BOJIOPOAA C TOMOUIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBHU WJIH KapTOders.

Jlabopamopnuie onvimpl. O3HAKOMIIEHHE C KOJUIEKLIMSIMHU Kay4dyKOB, IJIACTMACC U

BOJIOKOH.
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Ilpakmuueckas padoma. Pacno3HaBaHUE TUIACTMACC U BOJIOKOH.

Copep:kanne kypca. 11 knacc. ba3oBblii ypoBeHb
CTpoeHne BeniecTn
OcHoBHbIC CcBeleHUsI 0 cTpoeHuM aroma. CTpoeHME aroma: cocCTaB sApa
(HyKJIOHBI) U D3JeKkTpoHHas oOomouka. [lonsatue 06 wu3oromax. Ilomstue o
XUMHYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsIOM SApa.
IMepuoauyeckas cucremMa xumuieckux djeMenToB /. 1. MenaeieeBa B cBere
cBeTe YYeHUsI 0 CTPOeHMH aroMa. OU3NYECKU CMBICI NMPUHATON B Tabnwuie /.
N. MeHnneneeBa CUMBOJIMKHU: TTOPSIKOBOIO HOMEpA 3JIEMEHTA, HOMEpa Meproja 1
HOoMepa Tpynmbl. [loHATHE O BaJeHTHBIX 3JeKTpoHax. OTOOpakeHUE CTPOEHUS
AIICKTPOHHBIX  OOOJIOYEK aTOMOB XMUMHUYECKHUX JJIEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpadUIeCKuX (HOPMYIL.
OOBsACHEHHE 3aKOHOMEPHOCTEW HM3MEHEHHUs CBOMCTB 3JIEMEHTOB B IEPUOJAX M
rpymnmnax MepUOJUYECKON CUCTEMBbI, KaK CIIEICTBUE HX JJIEKTPOHHOIO CTPOECHUS.
DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX FJIEMEHTOB.
CpaBHenne Ilepuoan4eckoro 3aKO0Ha M TEOPUM XHMHMYECKOI0 CTPOCHHMS HA
¢usocopckori ocHOBe: TPEANOCHUIKM OTKphITUS [lepmogumueckoro 3akoHa U
TEOPUH XHUMHUYECKOTO CTPOCHHUSI OPTraHMYECKHX COCIUHEHHI; POJib JUYHOCTH B
VMCTOPUH XUMHH; 3HAUCHUE NPAKTUKU B CTAHOBICHUU U PAa3BUTUU XUMHUUYECKUX
TEOPHUH.
HNonnasi xXuMu4ecKkasi CBsi3b U1 HOHHbIE KPUCTAJJINYeCKHe peméTKU. KaTnoHsl
¥ aHUOHBI: WX 3apsijibl U KJIacCU(PHUKAIMA 1O COCTaBy Ha MPOCTHIC U CIOXKHBIC.
IIpencraBurenmu. [loagstTne 00 WOHHOW XUMHWYECKOW cCBs3U. HoHHas
KpUCTaJUIMUeCcKas pemérka U (pu3nueckue CBOMCTBAa BEIIECTB, OOYCIIOBICHHBIC
3THUM CTPOEHHUEM.
KoBanenTHass  xuMuYeckasi CBfI3b. ATOMHbIE M MOJIEKYJISIPHbIE
KpHUCTANINYeCKue PeLIéTKH. ITonsiTue 0 KOBaJICHTHOM CBSI3MU.
DNEeKTPOOTPUIIATENIBHOCTh, HEMOJSIpHAss W TMOJsSIpHAsh KOBAJEHTHBIE CBSI3U.

KpatHoCTh KOBajieHTHOU CBsi3M. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHBIX CBS3€H:
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OOMEHHBIA U JOHOPHO- akuenTopHbIA. [lomspHOCTP MONEKysbl, Kak CJIEICTBUE
MOJISIPHOCTH CBSI3M M TEOMETPUU MOJIEKYNbl. KpHucTamiueckne pemeTku ¢ 3TUM
THAIIOM CBSI3U: MOJICKYJSIpDHbIE W arOMHble. DHU3NYECKHUE CBOMCTBA BEULIECTB,
00yCIIOBJIIEHHBIE TUIIOM KPUCTALNTMYECKUX PEIIETOK.

Merajuinyeckasi ¢B3b. [loHATHE O METAIIMYECKOW CBSI3M U METAJUIMYECKUX
KPHUCTAJUIMYECKUX pemeTkax. Pu3ndeckue CBOMCTBA METAJUIOB HAa OCHOBE HX
KPUCTAJUIMYECKOTO CTpocHus. [IpuMeHeHue MeTasuioB Ha OCHOBE HUX CBOMCTB.
YéEpHble 1 LIBETHBIE CIUIABBI.

Boaopoanas xumuyeckas cBs3b. MEXMOJEKYISIpHAS W BHYTPHUMOJICKYJISIPHAs
BOJIOPOJHBIE CBSA3HU. 3HAYEHUE MEKMOJIEKYISPHBIX BOAOPOIHBIX CBSA3EU B IPUPOIE
Y KU3HU YEJIOBEKA.

Honumepsl.  Ilomydyenne  moIMMEpPOB  peakUWsAMH  NOJMMEPHU3ALUH U
IIOJIMKOHJICHCAMK. BakHellne NpeacTaBuTeNd INIACTMACC W BOJIOKOH, HX
IIOJIyYEHNE, CBOMCTBA U NpUMEHEHHE. [IoHATHE O HEOPraHMYECKUX MOJMMEPAX U
UX IPEICTABUTEIIN.

JucnepcHbie cucrembl. [loHstue o gucnepcHoi ¢aze U AUCHEPCUOHHOM cpere.
ArperatHoe COCTOsSIHUE pa3Mep uacTull (a3bl, KaKk OCHOBA ISl KiaccUpUKauu
JUCHEPCHBIX ~ CUCTEM.  OMYJBbCUH, CYCIIEH3WHM, a3po30Jid —  TPYIIbI
rpyOOMCIIEPCHBIX CHUCTEM, WX MPEACTABUTENU. 30JIM U Teld — TpYMNIbl
TOHKOJHMCIIEPCHBIX CHUCTEM, WX IpeactaButenu. IloHATne o0 cuHepesuce H
KOAryJISLUU.

Jemoncmpayuu. llepuognyeckoid CUCTEMbl XUMUYECKUX dieMmeHToB [l U.
MenpeneeBa B pa3nudHbix Gopmax. Mojesib HOHHON KPUCTAITMYECKONU PErETKA
Ha TIpuUMepe XJopuaa Harpusa. MuUHepalbl C 3TUM THUIIOM KPUCTALUINYECKOU
PELIETKON: KAJIBLHUT, TAJIUT. MOJEIN MOJIEKYJIIPHON KPUCTAIIINYECKON PEIIETKU Ha
IIPUMEpPE «CYXOro JIbAAa» WM HOAAa M aTOMHOM KPHUCTAJUIMYECKOM PEIIETKM Ha
npuMmepe anmasa, rpadura win kBapua. Monens MossipHoro oobéMa raza. Moaenu
KPUCTAINTMYECKUX PEIIETOK HEKOTOpbIX MeTauioB. Kosutekiuu o0pasuos

Pa3IN4YHbIX JUCIICPCHBIX CUCTCM. CI/IHepeSI/IC " KOaryJsnus.
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Jlabopamopnvie  onvimel.  KOHCTpyupoBaHUE  MOJEIM  METAJUIMYECKOU
XUMUYECKoW cBsizu. [lomydeHune KOJUIOMAHOTO pacTBOpa KypHHOro Oelka,
HCCIICJIOBAHME €0 CBOWCTB C IIOMOIIBIO JIA3EPHOM YKa3KM W IPOBEICHHUE €r0
neHaryparnuu. [lomydeHue sMynbcUM PAacTUTENBHOTO Macja W HaOmofeHue 3a e
paccioenueM. [lomydeHne CyCleH3uM «M3BECTKOBOIO MOJIOKa» M HaOIIOIEHHE 3a
€€ CeJUMEHTAaIUEN.

XuMHYeCKHE peakuuu

Kunaccupukanmss XuMHYECKMX peakuuu. AJIOTPONH3alUs W U30Mepu3anus,
KaK peakuuu O0e3 HM3MEHEHUs COCTaBa BEUIECTB. AJUIOTpONUS U €€ MNPUUYUHBI.
Knaccudpukanus peakuuii 1Mo pa3IudyHbBIM OCHOBAaHHUSAM: IO YHCIYy U COCTaBy
pEareHToB W MPOAYKTOB, MO (a3e, MO UCHOJB30BAHUIO KaTanu3aTopa WU
dbepmenTa, no TermioBoMy 3P dexry. TepMOXUMHUUECKUE YPAaBHEHUS PEaKLIUK.
Cropocth xuMuyeckux peakuuii. MakToppl, OT KOTOPBIX 3aBUCHUT CKOPOCTH
XUMHAYECKHAX PEAKUUMU: MPUPOAA PEATHPYIOLINX BEIIECTB, TEMIEPATYPA, IIJIOMIAIb
UX CONPHUKOCHOBEHHs DPEArupyroIMX BELIECTB, MX KOHILIEHTpPALUs, IPHUCYTCTBHE
karanu3aropa. llonarue o karanuze. @DepMeHTh, Kak OHOIOrHMYECKUe
KaTajau3aTtopbl. UTHTrMOUTOPHI, KaK «aHTOHUMBD) KaTaJlu3aTopoB U UX 3HAYCHHE.
XuMUYecKoe paBHOBecHMe U cmocodbl ero cmemenusi. Kiaccudukanys
XUMUYECKHX PEaAKIUH IO MpU3HAKYy UX HampasieHus. [loHstue 006 0OpaTUMBIX
peakuusx W xumudeckoM paBHoBecuu. [lpuninun Jle-lllarense u crmocoOs
CMEILIEHUsI XUMUUECKOT0 paBHOBecus. O0Ias xapakTepuCTHKa peaKklUuii CHHTE30B
ammuaka u okcuna cepbi(VI1) u paccMoTpeHue yciaoBUil CMEIISHUST UX PaBHOBECHS
Ha IIPOU3BOJCTBE.

I'mapoaus. OOpaTumblii U HEOOpaTUMbIA TUIPONU3bL. [HApOIU3 colied U ero
TUMBL. ['MAPONIN3 OPraHUYECKUX COEIMHEHUN B KUBBIX OPraHU3MOB, KaK OCHOBA
oOMena BemecTB. lloHsitue 00 sHepreTMueckoM OOMEHE B KIETKE W POJIU
TUAPOJIA3A B HEM.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC peakuuu. CTENeHb OKHCIECHHA U €€
ompenenaeHue 1Mo (opMygaM OpPraHMYEeCKUX W HEOPraHUYECKUX BELIECTB.

DnIeMEeHThl U BCIICCTBA, KaK OKHUCIUTCIN W BOCCTAHOBUTCIIH. Ilonsatue o
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npoleccax OKUCIEHUs U BOCCTAaHOBIEHUs. COCTaBIEHUE YPABHEHU XUMUYECKHUX
peaKIfii Ha OCHOBE AMEKTPOHHOTO OalaHca.

JJIEKTPOJIN3 PACIVIAaBOB M PACTBOPOB JJIEKTPOJMTOB. XapaKTEpPUCTHKA
ANIEKTPOJIN3a, KaK OKUCIMTEIbHO-BOCCTAHOBHUTEIHHOTO Mporecca. OcoOeHHOCTH
DIIEKTPOJIN3a, IPOTEKAIOIIEr0 B pPacTBOpax ANEKTpoauToB. lIpakrthueckoe
IIPUMEHEHUE DJJIEKTPOJM3a: IOJIyYEHHE TaJOreHOB, BOAOPOAA, KHUCJIOpPOAa,
HIEJI0YHBIX METAJIJIOB U LIEI0YEH, a TAK)KE ATIOMHUHUS 3JIEKTPOIN30M PACILIaBOB U
pacTBOPOB COEOUMHEHHM O3THX JJEMEHTOB. I[IOHATME O TraJbBaHOILIACTHKE,
rajabBaHOCTEIMH, pa)MHUPOBAHUU IIBETHBIX METAJIIOB.

Jemoncmpayuu. PacTBOPEHHE CEPHOM KHCIOTBI M aMMHAYHOM CEIUTPBl H
(uKcalys TEIIOBBIX SBICHUM ISl 3THX MpoIeccoB. B3auMonelcTBusl pacTBOPOB
COJISTHOM, CEpHOM M YKCYCHOM KHMCJIOT OJIMHAKOBOW KOHIEHTPALMK C OJIMHAKOBBIMU
KyCOuKaMH (TpaHyjiaMu) IIMHKA U B3aUMOJICHCTBHE OJJMHAKOBBIX KYCOUYKOB Pa3HBIX
METaJUIOB (MarHus, IMHKA, JKeJe3a) C PaCTBOPOM COJISTHOM KUCJIOTHI, KaK MpUMEp
3aBUCUMOCTH  CKOPOCTH XMUMHYECKHX pEaKIUil OT MNPUPOABI  BELIECTB.
B3auMmoneilicTBie pacTBOpPOB THOCY/Ib(haTa HATPUs KOHUEHTPAIMU U TEMIIepaTyphbl
C pAacTBOPOM CEpPHOW  KHUCHOTBL. MoaenupoBaHuE  «KHUISLIETO  CIHOS.
Hcronp30BaHNEe HEOPraHUYECKHUX KaTaau3aTopoB (CoJel xkenes3a, Hoauaa Kanus) u
MPUPOJTHBIX OOBEKTOB, COACPKAIMUX Karayia3y (Chlpoe Msico, Kaptodenb) s
Pa3JI0KEHHUS TIEPOKCUA BOJAOpoAa. B3anmMonencTBUE [IUHKA C COJITHOM KHCJIOTOU
HUTpaToM cepeldpa, Kak MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuil u
peakiuu oomeHa. KonctpyupoBanue monenu snekrponusépa. BugeodpparMeHT c
MPOMBIIIJIEHHON YCTAHOBKH ISl TOJIYYEHUS AJIFOMUHUS.

Jlabopamopnvie onvimoer. Vnmoctpanus npaBwia beproiiie Ha MNpakTUKE —
MpPOBEACHUE peakiuii ¢ 00pa3oBaHMEM OCajKa, raza W BOJbl. [eTeporeHHbIN
KaTaju3 Ha IpUMEPE Pa3okKEeHUsI MEPOKCHIA BOJOPOAA B MPUCYTCTBUU JUOKCHUIA
mapranma. Cmemenne pasHoBecus B cucreme Fe®* + 3CNS™ «» Fe(CNS)s.
HcnbiTanne WHAMKATOPAMH CpPEAbl PAcTBOPOB COJEH  pa3IMYHBIX THUIIOB.
OKHUCANTENbHO-BOCCTAHOBUTENbHAS pEaKkiusi U peakuus OoOMEeHa Ha MpuMepe

B3auMMOJIeHCTBUSI pacTBOPOB cyab(hara meau(ll) c xkene3omM U pacTBOPOM IIETOUH.
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Ilpakmuueckasa padoma. PellleHNEe SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«XuUMHYECKask peaKus.

BemecTBa 1 UX cBOiCcTBa

Mertajuibl. Pu3nueckue CBOMCTBA METAJUIOB, Kak (YHKIHS HUX CTPOEHUS.
JleneHne MeTaioOB Ha TPyHNbl B TEXHUKE M XUMUHA. XUMUYECKUE CBOKCTBA
METAJUIOB U AJEKTPOXMMHMYECKUU psi HanpsbkeHuu. [loHsTtue o meramnorepMun
(aJIFOMMHOTEPMUU, MATHUETEPMUH U JIP.).

HemertaJibl. biaropoansie rasel. Hemerasuiel kak okuciurend. Hemeramisl kak
BOCCTaHOBUTENU. P snexkTpooTpuniareibHOCTH. MHepTHhIE uiu OiaropojHbie
rasbl.

Kucaorsl Heopranuveckue M opranndeckue. Kruciorel ¢ TOUKM 3peHUs] aTOMHO-
MOJIEKYJISIDHOTO Yy4eHUA. KHCIOTBI C TOUKH 3pEHUS TEOPUHU SICKTPOIUTUYECKOU
nucconuani. Kuciorsl ¢ TOUKM 3peHHs] TPOTOHHOU Teopuu. O0IIre XUMUYECKUe
cBoicTBa KucnoT. Knaccudukanus Kucior.

OcHOBaHNSI HeOPraHW4YecKue M opraHuveckue. OCHOBAHUS C TOYKU 3PEHUS
aTOMHO-MOJICKYJIApHOTO  ydyeHua. OCHOBaHUS C TOYKM 3pECHUS TEOpUH
ANEKTPOIUTUUECKON auccounanu. OCHOBAHMS C TOYKHA 3PEHUS MNPOTOHHOU
teopun. Knaccudukanmst ocHoBaHMN. XHMHUYECKHE CBOMCTBA OpPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUM.

AmportepHbIe COCAMHEHUS HEOpraHu4YecKue 7| OpraHu4eckKue.
Heoprannueckne am@orepHble COCIUHEHMS: OKCHUIBI W THUIPOKCHUIBI, — WX
CBOMCTBa M mojydeHue. AM(OTepHbIE OpPraHUYECKHUE COCIUHEHHS Ha TpuMepe
aMUHOKHUCIOT. [lenTuasl u nentuaHas CBs3b.

Coumn. Knaccudukamus coneil. KEcTkocTh BOIbI M CIOCOOBI €€ YCTpaHEHUS.
[lepexon kapOboHara B rugpokapooHar u obpatHo. OOIIHMEe XUMUUYECKHUE CBOMCTBA
COJIEH.

Jlemoncmpayuu. Komeknus METAJLIOB. Komeknuus HEMETAILIOB.
B3auMonencTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeApro. Bcembimka
TEPMUTHOM cMmecH. Bcembimka 4€pHOro mopoxa. BeITeCHEHHE TaJOT€HOB U3 UX

pacTBOpPOB JAPYrMMHU TajioreHaMu. B3anMopelcTBHE MapoB KOHIIEHTPUPOBAHHBIX
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PacTBOPOB COJISTHOM KUCJIOTHI M aMMHaka («apIM 6e3 oras»). [lomyuenne ammuaka
U U3y4YCHUE €r0 CBOWMCTB. Pa3inuHble Clyyan B3aUMOJEHCTBHS PAaCTBOPOB COJIEH
aMOMUHHUS CO MENOUbt0. [lomydeHue KECTKOM BOABI U YCTPAHEHUE €€ )KECTKOCTH.
Jlabopamopnvie onvimoel. llonydeHue HEPACTBOPUMOIO THAPOKCHUIA W €0
B3aMMOJEHCTBHE C KHUCIOTOW. MccnenoBaHue KOHLEHTPUPOBAHHBIX PacTBOPOB
COJITHOM M YKCYCHOW KHCJIOT KAalleJIbHbIM METOAOM IpPH KX pa30aBICHHH BOAOW.
[Tonyyenne am@oTepHOro THAPOKCHAA W H3yuyeHUE ero cBoicTB. I[IpoBenenue
Ka4ECTBEHHBIX PEAKIUI 110 ONPEIEIICHUIO COCTaBa COJIU.

Ilpakmuueckan paboma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«BemiecTBa 1 UX CBOWCTBAY.

XHMHUS M COBPEMEHHOE 00111eCTBO

IIpouszBoacTBo ammuaka M MeTaHoJsa. [[OHATHE O XMMHUYECKOM TEXHOJIOTHH.
XUMHYECKUE PpEaklMd B TIPOM3BOJCTBE amMMuaka W MeTaHona. OOmas
KJIacCu(UKAIMOHHAsA XapaKTEPUCTHUKA PEaAKIUA CHUHTE3a B MPOU3BOJCTBE STUX
MPOAYKTOB. HaydHbple MpUHLMIBI, JIEeXKAlMe B OCHOBE MPOM3BOACTBA aMMHaKa U
MetaHona. CpaBHEHUE 3TUX NMPOU3BOACTB.

XuMHn4yeckasi rpaMOTHOCTh KAK KOMIIOHEHT OO0IIeH KYJbTYPbl 4YeJIOBeKa.
MapkupoBka yMakOBOYHBIX MAaTepUaNIOB, JJIEKTPOHUKH M OBITOBOM TEXHHKH,
AKOJIOTUYHOTO TOBapa, MPOIYKTOB MUTAHUS, STUKETOK MO YXOMY 3a OJICKIOM.
Memoncmpayuu. Mopenb TPOMBIIUIEHHOW YCTAaHOBKM IIOJYYEHUsSI CEpPHOU
KUCIIOTHl. Mojienib KOJIOHHBI CHHTE3a amMMmuaka. BumeodparMeHTHl W Cliailjibl O
CTEIIEHU SKOJIOTUYECKON YUCTOTHI TOBApA.

Jlabopamopnvle  onvimwbi.  VI3yueHue  MapKUpPOBOK  pPa3jIUYHBIX  BUJOB

IMPOMBIIIIJICHHBIX U ITPOAOBOJIbCTBCHHLIX TOBAPOB.
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KaHeHHapHO-TeMaTI/I‘IeCKOC INIAaHUPOBAHHUE KypcCa 10 xnacca

(1 4 B HEOEMIO, BceTo 35 4, M3 HUX 2 9 pe3epBHOE BPEMs)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB

Howmepa
Tema ypoka OcHOBHOE cofiepKaHue ypoKa JeATEeTLHOCTH O0yyaromuxcs (Ha
YPOKOB I1/TI
YpOBHE yU€OHBIX JCHCTBUI)
1—2 Tema 1. IlpexmeT opranuveckoii xumuu. Teopusi cTpoeHusi oprannyeckux coequnenuii A. M. bytieposa (2 )

1

[IpeaMeT opraHnYEeCKO XUMHUHU

Opranuueckue BeniecTBa: MPUPOIHbIE,
HMCKYCCTBCHHBIC U CHHTETHYECKUE.
OcobeHHOCTH COCTaBa U CTPOCHUS
OpraHWYEeCKHUX BelecTB. Butanmsm u
ero kpax. [lonsitue 06 yrieBogoponax.
Jemoncmpayuu. I1naBnenue,
0o0yTIIMBaHWE W TOPECHUE OPTAaHUIECKUX
BeleCcTB. Moaenu MOJIEKyI
OpraHUYECKHUX COCTMHCHUIA Pa3HbBIX
KJIacCOB (IIapOCTEPKHEBBIC U
00béMHBIC). OTpeaereHne AIEMEHTHOTO

cocCTaBa OPraHN4YCcCKUX COGHHHCHHﬁ.

XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
¥ CTPOCHHS OPTAaHUUYECKUX BEIIECTR.
Knaccuduimmpoats 1X Ha OCHOBE
MIPOUCXOXKICHUS U TIepepabOTKH.
ApPryMeHTHPOBATh HECOCTOSATEIHLHOCTh
BUTAJIM3MA.

Onpenensats OTIUIUTEIILHBIE

0COOEHHOCTH YTJIEBOOPOIOB.
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[Toptpetsl A. M. Bytneposa,
. 4. bepuenuyca, ®@. Bénepa

2 OcHoBHbI€ 1OJ0keHUS Teopur | OCHOBHBIE TTOJIOKEHUSI TEOPUU Dopmynuposams OCHOBHBIE MOJOXKEHUS
XUMHUYECKOTO CTPOCHHUS XUMHUYECKOTO CTPOCHUS TEOPUH XUMUYECKOTO CTPOCHUS
A. M. bytieposa A. M. bytiepoBa. BaneHTHOCTb. A. M. bytneposa.
Ypok-cemunap (ILY) CrpykrypHbI€ POPMYIIBI — MOJHBIE U Paznuuarh NOHATHS «BaJCHTHOCTHY U
cokpaiiénubie. [IpocTeie (OquHAPHBIE) U | «CTETIEHb OKUCIICHUS.
KpaTHbI€ (IBOMHbBIC U TPOUHBIE) CBSI3U. CocTaBisiTh MOJIEKYJISIPHBIE U
N3omepsl 1 n3omepus. Bzaumuoe CTPYKTYpHbIE (DOPMYJIBI.
BJIMSIHHE aTOMOB B MOJIEKYJIE. KnaccuduimpoBaTh KOBaJICHTHBIE CBS3H
Lemoncmpayuu. Iloptpersl 10 KPaTHOCTH.
A. M. bytnieposa, 3. ®pankiana, OOBCHATH SIBJICHUE U30MEPUU U
@. A. Kekyre. B3aUMHOE BIINSTHUE aTOMOB B MOJIEKYJIE
Jlabopamophuvie onvimwi. 3roToBICHUE
MOJIEJIEN OPTAaHUYECKUX COCAUHEHUN
3—14 Tema 2. YriieBoaopoabl M X NPUPOAHbIe HCTOYHUKH (12 4.)
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3—4

AJIKaHbI

IT'omonornuecknii psAx ajlKaHOB U €ro
oO1mras dbopmymna. CrpykrypHas
u30MepHs yriepoaHon nenu. Paaukans.
Homenknarypa ankanoB. XuMHYeCKue
CBOMCTBA aJIKAaHOB: TOPEHHUE, PEaAKINU
3aMelIeHuUs (rasoreHUpOBaHUE),
peaklys pasyIoKEHUsT METaHa, peaKius
JETUIPUPOBAHUS ITAHA.
Jlemoncmpayuu. I'opeHne ankaHoB U3
pe3epByapa ra3oBOM 3aKUTAJIKH.
OTHoOIlIEHHE alTKaHOB K OPOMHOM BOJIE
pacTBOpy MepMaHraHaTa Kajiausl.
JlabopamopHvie onvimel. OOHapYy)EHUE

IMPOAYKTOB I'OpCHU CBCUHN

OnpenensaTe NPUHAIIEHKHOCTh
COEIMHEHMH K aJIkaHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYJL.

JlaBaTh Ha3BaHMs aJIKaHAM MO
MEXIYHApOIHON HOMEHKIIATYpE.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MMPEACTABUTENEH aKaHOB.
Habmronate XuMU4ecKuii SKCIIEPUMEHT C
(UKCHpOBATh €0 PE3yabTaThl.
Pa3nnuare NOHATHS «TOMOJIOT» U

«HA30MEP»
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AJIKEHBI

OtusneH. [ oMonornyeckuil psj aakeHOB.

Homenknarypa. CtpykTypHas
nzoMepus. [[poMbIIUIEHHOE TOTyYeHUE
AJIKEHOB: KPEKHUHT U JIETUIPUPOBAHUE
ajnkaHoB. Peakuus geruaparanuu
ATaHoJa, KaK JIJabopaTopHbIi Clocoo
MOJTy4YeHUd dTHieHa. Peakuuun
NPUCOEANHEHNUS: TUIpaTalns,
TUPOrajJoreHUpPOBAHUE,
rajoreHUpOBaHUE, TOTUMEPU3AIUH.
[IpaBuno MapkoBHHKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakIuy Ha
HETpEAENbHbIE YITIEBOAOPOIBI.
Jlemoncmpayuu. I'opeHne dTUIICHA.
KauecTBeHHBIE peakny HA JBOWHYIO
CBSI3b: 00€CIIBEUMBAHUE ITUIICHOM
pPacTBOPOB MEepMaHraHara Kajius u

OpOMHOM BOJBI.

OnpenensaTe NPUHAIIEHKHOCTh
COEIMHEHM K aJIKeHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHMsI AJIKEHAM I10
MEXIYHApOIHON HOMEHKIIATYpE.
XapakTepru30BaTh COCTaB U CBOMCTBA
BOKHEUIINX MMPEACTABUTENIEH aTKEHOB.
Habmronate XuMu4eckuii SKCIEPUMEHT C
(UKCHpPOBaTh €ro pe3yJabTaThl
Pa3nnuare NOHATHS «TOMOJIOT» U

«KHU30MCEP» TJIAA AJIKCHOB
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Ankanuensl. Kayayku

Homenknarypa. ConpsbkEHHbIE JTUCHBI.

byraauen-1,3, M30MPEH. Peakiusa
Jlebenera. Peakiuu MpuUCOCTUHEHUS
ankaaueHoB. Kayuyku: HaTypajabHBIN,
CUHTETHYECKHE (OyTaiueHOBBIH,
M3O0MPEHOBBIN). Bynkanuzamus kayuyka.
Pe3una. D00HHUT.

Jlemoncmpayuu. Komnekuus
«Kayuykn».

Jlabopamophwie onvimsi. ViccnenoBanue

CBOMCTB Kay4yKOB

OnpenensaTe NPUHAIIEHKHOCTh
COCIMHEHUH K aJIKaJINeHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHMsI AJIKEUEHAM 10
MEXIYHApOIHON HOMEHKIIATYpE.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BOKHEUINX MPEACTABUTEIECH
aJIKaJMEHOB.

Oco3HaBaTh 3HAYMMOCTb POJIH
OTEYECTBEHHOI'0 YYEHOIO B MOJIYYEHUU
MEPBOr0 CHHTETUYECKOTO KaydyKa.
YcranaBnuBaTh 3aBUCUMOCTb MEXKTY
CTPOECHHEM U CBOMCTBAMH ITOJIMMEPOB

Ha IpUMEpEe KayuyKa, pe3uHbl U 500HUTA

AJKAHBI

Ob6mas XapaKTepUcTUKa
romosiornueckoro  psaga.  CriocoObl
o0pa3oBaHuUs Ha3BaHUU AJIKUHOB.
XUMHUYECKUE  CBOMCTBA  AUCTUIICHA!

ropcHHUC, pe€aKnun IMPUCOCANHCHUA:

OnpenensaTs NPUHAMICKHOCTD
COCAMHEHUN K aJIKWHAM Ha OCHOBE
aHaJM3a COCTaBa UX MOJIEKYJI.
JlaBaTh Ha3BaHUS AJIKUHAM 10

MEKIyHapOJHOM HOMEHKIIATYPE.
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TUPOrajJoreHUpPOBAHNUE,
rajJjoreHupoBaHuUE, rupaTamnus
(peakmust Kydepopa), — ero mosyueHue
U TnpuMeHeHue. BuHWIXJIopuI U ero
MOJIMMEPU3ALINS B TTOJIMXIIOPBUHUIL.
Jlemoncmpayuu. 1lonyuenue anetuneHa
peakuuen ruponan3a Kapounaa KaibLysl.
I'openne anerunena. KauectBeHHbie
peaKuuy Ha TPOMHYIO CBSI3b:
oOeclBeYNBaHNE ALIETHIICHOM
pPacTBOPOB MEepMaHraHara Kajius u

OpOMHOM BOJBI.

XapakTepru30BaTh COCTaB, CBOMCTBA U
IPUMEHEHUE alleTUJICHA.

YcranaBnuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEKY COCTAaBOM,
CTPOECHHEM MOJIEKYJ, CBOUCTBAMU U
PUMEHEHUEM allETUIICHA.

HaGmronath XuMHYECKUIN SKCIEPUMEHT C
(uKCHUPOBaThH €0 PE3YIIBTATHI

Pa3nuuaTte NOHATHS «TOMOJIOT» U

«HU30MCP» AJId AJIKMHOB

ApeHbl

benson, Kak MIPEICTABUTEIb

apoOMaTUYEeCKUX YIJIEBOAOPO/IOB.
CrpoeHue €ero MoJIeKyJbl W CBOMCTBa

du3nueckue M XUMHYECKHE CBOMCTBA:

TOpEHHE, peakIuu 3aMelleHus —

raJJOrCHUPOBAHHUC, HUTPOBAHHUC.

XapakTepru3oBaTh COCTaB, CBOMCTBA U
npuMeHeHne OeH3071a.

YcraHaBnuBaTh NPUYMHHO-
CJIEZICTBEHHYIO CBSI3b MEK/Y COCTABOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U

PUMEHEHUEM OEH30J1a.
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[Tomyuenue u npuMeHeHHe OGEH307Ia.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OcH30J1a ¢ MOMOIIBIO OBITOBOTO

pactBoputens «CoabBEHT

HaGnronats XUMHYECKUI SKCIEPUMEHT C

(bUKCUpPOBaTh €r0 Pe3yJabTaThl

10

[IpupoaHbIN U IONYTHBIN Ta3bl

Cocra  mpupogHoro  raza.  Ero
HaxokJeHue B npupozae. [Ipenmymiecrna
NPUPOAHOTO  Tra3a  KaKk  TOIUIMBA.
XuMuueckasi nepepadoTka MPUPOTHOTO
rasza: KoHBepcus, nuponn3. CunTes3-ra3 u
€ro NpUMEHEHHUE.

[TomyTHbIE

rassl, 1504 COCTaB.

[TepepaboTka TmoOMyTHOTO Ta3a Ha
dbpakuuu: cyxoi ras, npomnaH-OyTaHoBas
CMECh, Ta30BBIM OCH3HH.
Hemoncmpayuu. Kapra mone3HbIx

UCKOMaeMbIX PO

XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHUs epepadOTKU U
MCITIOJIb30BAHUS IPUPOIHOTO Ta3a.
CpaBHUBaTh HaXOXKJCHUE B IPUPOJIE U
COCTaB MPUPOIHOTO U MOy THBIX Ta30B.
XapakTepu30BaTh COCTaB U OCHOBHBIE
HaIpaBJICHU EPepadOTKH U

HCIIOJIb30BaHM: ITOITYTHOI'O Ira3a

11

Hedtb 1 ciocobOwl e
nepepadoTKu

Ypoxk-urpa (LIIY)

CocrtaB HedTH U e nepepadboTka:
NePETOHKa, KPEKUHT, pU()OPMUHT.

HedrenpoaykTsl u ux nomy4eHue.

XapaKTepru30BaTh COCTaB U OCHOBHbBIC
HaIpaBJICHHs epepadoTKu HEDTH.

Pasznuyare HedTaHbIE Dpakuuu U
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IToHnsTre 00 OKTAHOBOM YHCIIC.
XHUMHUYECKHUE CITOCOOBI IMOBBIIICHUS
KauecTBa OCH3MHA.

Hemoncmpayuu. Konnexnusa «Hedts n
HePTEIPOIYKTHI», BUACOPPATrMEHTHI U
cnaiinbl «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOITaeMbIx PD

OITMCHIBAaTh 00JIACTH X IIPUMCHCHUAI.
Oco3HaBarh HCO6XOI[I/IMOCTI>
XUMHUYECKHX CIIOCOOOB MOBBIIICHUS

KadecTBa OCH3MHA

12 KameHHb1# yroinb u ero KokcoBanne KaMEHHOro yIsi M €ro | XapakTepu30BaTb OCHOBHBIC MPOMYKThI
nepepaboTka MPOAYKThI: KOKCOBBIA Ta3, aMMHayHasi | KOKCOXMMHUYECKOTO ITPOU3BOICTBA.

BOJIa, KaMEHHOYTOJIbHAsi CMoJa, KOKC. | OmuchIBaTh 00JaCTH TIPUMEHEHUS
[Ma3udukanmss KaMeHHOTO YTJIS. KOKCOBOTO T'a3a, aMMHUAYHOM BOJbI,
Jlemoncmpayuu. Komnexkuus KaMEHHOYTOJIbHOUW CMOJIbI, KOKCA.
«KameHHBIN yrojib U TPOAYKTHI €T0 Oco3HaBaTh HEOOXOIMMOCTD
nepepadotku». BuaeodparmenTsl u ra3u(ukanuu KaMEHHOTO YIS, Kak
cnaiinbl «Kokcoxumuueckoe aJbTEPHATUBBI IPUPOJHOMY Ta3y.
IPOU3BOJCTBO

13 IToBTOpeHue u 06001IeHNE TecTtupoBanue, perieHue 3aaa4d u BBINOIHATH TECTHI, peliaTh 3a1a4u U

YIPaXHEHNUH 110 TEME

YHPAKHCHUA 110 TCMC.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX
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JIOCTUKEHHU B YCBOCHUU TEMBI.
KoppektupoBarh cBOU 3HaHUS B

COOTBCTCTBHHU C INNIAHUPYCMbBIM

PE3yJIETaTOM
14 KontponbHas padota Ne 1 «Teopust cTpoeHust oprannueckux coequHenuit A.M. bytneposa. YrieBonopoab»
15—28 Tema 3. Kucjiopoa- u a3orcoaep:kainiue opranndeckue coeaunenus (14 4)
15—16 OnHOaTOMHBIE CITUPTHI O yHKIMOHAIbHAS rUApOKCWIbHAA | Ha3pIBaTh CIMPTHI O MEKTYHAPOIHOM
rpyImna. T'omonornueckuit psL | HOMEHKJIATYypE.

IPEACIbHBIX OJHOATOMHBIX  CIUPTOB.
Nzomepus TTOJIOKEHUS
dbyHKIIMOHANBHOU Tpymmbl. Bomoponnas

CBA3b. XMMHUYECKUE CBOWCTBA CIIUPTOB.

Anbreruanas rpymna. Peakuus
sTepuUKAIUA,  CIOXKHBIE  AUPBHL
[Ipumenenue CIIUPTOB. JeiictBue

METHUJIOBOTO W 3TUJIOBOTO CIIMPTOB Ha
OpTraHu3M YeJI0BEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbaACTua.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOTYyYEHUS U 001aCTH
MPUMEHEHUS TTPENETBHBIX OTHOATOMHBIX
CIIUPTOB.

YcTanaBnuBaTh NPUUUHHO-
CJICJICTBEHHYIO CBSI3b MEXy COCTABOM,
CTPOCHUEM MOJIEKYJl, CBOMCTBAMU U
MPUMEHEHNEM METaHOJIA U ATAHOJIA.
HaOmronaTh, caMoCTOSITENBEHO
MIPOBOAUTH M ONMCHIBATh XUMHUYCCKUH

HKCIIEPUMEHT
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Jlabopamophvie onvimsi. CpaBHEHUE

CKOPOCTH HUCIIapCHUA BOALI U 3TAHOJIA.

17

MHoroaroMHbI€ CIINPTHI

OTUJICHITIMKOIb, KaK IPEICTABUTEIND
JIByXaTOMHBIX U DIMLEPUH, Kak
IIPEACTABUTENIb TPEXATOMHBIX CIIUPTOB.
KauectBenHnas peakuus Ha
MHOTOATOMHBIE CIIMPTHI, UX CBOMCTBA,
noiayyeHue u npumeHenue. [lonstue o6
aHTu(pu3ax.

Llemoncmpayuu. KauecTBEeHHas peakuys
Ha MHOTOATOMHBIE CIIUPTBHI.

JlabopamopHvie onvimeoi.

P&CTBOpI/IMOCTb IMMALOCprUHA B BOAC

Knaccudumnumposars CiupThI IO UX
aTOMHOCTH.

XapakTepusoBaTh CTPOCHHE, CBOMCTBA,
CIOCOOBI MOJTYyYEHUS U 00IaCTH
MPUMEHEHUS MHOTOaTOMHBIX CITUPTOB.
N nentuduuupoBarh MHOTOATOMHBIE
CIIUPTHI C TIOMOIIBIO Ka9€CTBEHHOMN
pEaKIIuH.

Habnronath, caMOCTOSTENBEHO
MIPOBOAUTH M ONUCHIBATH XUMHYCCKUN

AKCIIEPUMEHT

18

Ddenon

CrpoeHue, mMoJdy4YyeHUE, CBOWCTBA W
npuMmeHnenue (¢enona. KauecTBeHHBIC
peakuuu Ha (eHon. BzaumHoe BiusHUE
aTOMOB B MOJIeKyJse ¢heHoa.
Jemoncmpayuu. 3aBUCUMOCTh

pacTBOopuUMOCTH (PeHOIa B BOJIE OT

XapakTepu30oBaTh CTPOEHUE, CBOMCTBA,
crocoObl MOJTy4YeHUs: U 001acTH
npuMeHeHus heHona.
Nnentudunnponars GeHOI ¢ TOMOUIBIO

Kau€CTBEHHBIX PEAKIIHUH.
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Temneparypsl. Bzanmonelicteue eHomna
¢ OpOMHOM BOJIOM M XJIOPHIOM

xene3a(lll), kak kaueCTBEHHBIC pEeaKIIUU

Cobmonarh nmpaBuiia 6€30mMacHOTO

oOpaiteHust ¢ heHoIoM

19 AJbIeTHIbl U KETOHBI QopMaIbAETHT M AalETaNbIETu], Kak | XapaKTepHu30oBaTb CTPOCHUE, CBOMCTBA,
IOPEICTaBUTENN aJbAECTUAOB, COCTAB UX | CIOCOOBI MONIy4YeHUs U 00J1acTH
MOJEKyN. OyHKIIMOHAIbHAS npuMeHeHus: (opMalibIeruaa u
KapOoHWIIbHAs rpymnmna. KauecTBeHHbIE | alleTalbAeTrua.
peakuuu Ha anpaerugsl. CpoiicTa, | UneHTHuIMpoBaTh anbaeruisl
ITOJTyYEHHE 151 IIPUMEHEHHUE | TOMOIIBIO KAYECTBEHHBIX PEAKLIAMN.
dopmanbreruna u  aneranpaeruga. | Coonmonars npaBuiia 3K0JIOTUYECKU
Peakuun IIOJINKOHICHCALIUU JUI | TPaMOTHOTO U 6€30MacHOr0 0OpalieHus
dopmanpaeruna. [lonsTue o keToHax Ha | ¢ popMaIbAETUIOM.
IIpUMeEpE aleToHa.
Jlemoncmpayuu. Peakiiuu cepeOpsHOTO
3epKaja U CO CBEXKEIMOIYYEHHBIM
ruapokcuaom menu(ll) npu HarpeBanumu,
KaK Ka4€CTBEHHBIE PEAKLIUH HA
aJbJAETU/bI

20 KapOoHOBBIE KHCTOTHI I'omonornuecknii  psix IPENENbHBIX | XapaKTepHU30BaTh CTPOEHUE, CBOMCTBA,
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OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.

}KI/IpHBIC KHCJIOTHEI. XHUMHYECKHUE

CBOMCTBA KapOOHOBBIX KHCJIOT.
[TonyyeHue U MpUMEHEHHE MypPaBbUHOMN
Y YKCYCHOU KHCJIOT.

Lemoncmpayuu. O6pa3upl MypaBbUHOM,
YKCYCHOM, MaTbMUTUHOBOU U
CTEapUHOBOW KHUCJIOT U UX
PacTBOPUMOCTB B BOJIE

JlabopamopHule onvimul. XUMUYECKUE

CBOMCTBA YKCYCHOW KMCJIOTBI

CIOCOOBI MOJTYyYEHUS U 00IaCTH
MPUMEHEHUS MYPaBbUHOMN M YKCYCHOU
KHCJIOT.

Paznmuuate oOmiee, ocoOeHHOE U
SIMHUYHOE B CTPOECHUH U CBOMCTBAX
OpPraHWYECKHUX (MypPaBbHHOU U
YKCYCHOW) M HEOPTAaHUIECKUX KUCJIOT.
HaGironats, MpoOBOIUTE, ONMCHIBATH U
(UKCHPOBATH PE3yIbTAThI
JIEMOHCTPAIIMOHHOTO M JIA00PATOPHOTO
XHUMHYECKHX IKCIICPUMEHTOB.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U 0€30MacHOTO OOpaIieHus

C KapOOHOBBIMU KHCJIOTAMHU

21

Crnoxubie 3@upsbl. ZKupbl

Peakumst  srepudukamun.  CiaoxHbIe
s¢upsl. Kupbl, uX cocTaB U THAPOIU3
(KUCIOTHBI M WENOYHOW). Mbiia.
I'mapupoBaHue KUPOB.

Jemoncmpayuu. KomeKkuus CI0XKHbBIX

OnuchIBaTh peakiuu dTepuuKaim Kak
o0OpaTrMoii 0OOMEHHBIN MPOIIECC MEXKTY
KHCJIOTaMH ¥ CIIUPTaMHU.
XapakTepu3oBaTb CTPOCHHUE, CBOMCTRBA,

CrocoObI TOTy4YeHUs U 007IacTh
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a¢upos. Komneknus sxxupoB. OOpasiibl
TBEPIIOTO U KHUIKOTO MBLIA.
JlabopamopHvie onvimel. OnipenieneHue

HCTIPCACIbHOCTU PACTUTCIIBHOI'O Macjia

IPUMEHEHUS KUPOB.

YcraHaBnMBaTh 3aBUCUMOCTb MEXKIY
(bU3MYECKUMU CBOMCTBAMH KUPOB,
COCTaBOM HUX MOJIEKYJ U
IIPOUCXOXKICHUEM.

Y TIPOU3BOJICTBO TBEP/BIX KUPOB HA
OCHOBE PaCTUTEIBHBIX Macell.
Habmronate, npoBOAUTH, ONMCHIBATh U
(UKCUpOBaTh pe3yJbTaThl
JEMOHCTPAIIMOHHOTO U JIa0OpaTOPHOTO

XUMHUUYCCKHUX SKCIICPUMCECHTORB

22

VrieBoans!

VYrneBonsl. MoHocaxapuabl. [roko3a
Kak anpaeruaocnupt. Copour.
MOo104YHOKHCIIOE U CIUPTOBOE
opoxenue. Porocunres. Jucaxapubl.
Caxapo3za. [Tonucaxapuabl: Kpaxmai,
1EJUTI0NIO03A.

Jlemoncmpayuu. AlbIeTUTHBIE

CBOMCTBA U CBOMCTBAa MHOIOATOMHBIX

OnpenensaTs NPUHAMNICKHOCTD
OPraHUYECKUX COCAUHECHUM K
YIJIEBOJIAM.

Paznuuars MOHO-, M- U TIOJIMCAXapUIbI
0 MX CIIOCOOHOCTHU K TUIPOITH3Y.
[TpuBOAUTH IPUMEPHI MPEICTABUTEIEH
KQXJOU TPYIIIIbI YITIEBOJAOB.

Habmionate, npoBOAUTD, OMKUCHIBATH U
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CIIUPTOB TITIOKO3bI B PEAKIUAX C
ruapoxcugom meau(ll).
Nnentudukamus kpaxmania.
JlabopamopHvie onvimwi. I3roToBICHUE
KpaxMaJbHOTO Kiierhcrepa.
Nnentudukaius kpaxmaia Kak
KOMITOHEHTA HEKOTOPBIX MTPOIYKTOB

ITUTaHUA

(buKcupoBaTh pPe3yabTATHI
JEMOHCTPALIMOHHOTO U JIa0OpaTOPHOTO

XUMHNYCCKHUX SKCIICPUMCHTOB

23

AMUHBI

AmMuHOrpynna. AMUHBI NIpEIEIbHBIE U
apomaruueckue. AHunuH. Ilomydenue
aMUHOB. Peakuust 3uHuHA. XUMHYECKHE
CBOIWCTBA U NPUMEHEHNE AMUHOB.
Jlemoncmpayuu. IToptpet H. H. 3ununa.
Konnekius aHMIMHOBBIX KPacUTEINECH.
Jlabopamophvie onvimwi. I3roToBICHUE

MOJIEJIEW MOJIEKYJI aMUHOB

OnpenenaTs NIPUHANICKHOCTD
OPraHUYEeCKOr0 COCAMHEHUS K aMUHaM
Ha OCHOBE aHaJ13a COCTaBa €ro
MOJIEKYII.

XapakTepu3oBaTb CTPOEHHUE, CBOMCTBA,
CIOCOOBI MOTYyYEHHS U 001aCTH
MPUMEHCHUST aHWJIMHA.
AprymMeHTUpOBaTh YyBCTBO T'OPJIOCTH 3a
JIOCTUKEHUSI OTEUECTBEHHOM
OPraHUYECKOW XHUMUH.

Cobmonarh nmpaBuiia 6€30mMacHOTO
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O6paI]_ICHI/I$I C aHWJIMHOM U KpPAaCUTCIIIMU

Ha ¢TI0 OCHOBC

24 AMHHOKHCIIOTHI. AMMHOKHCIIOTBI, COCTaB UX MOJEKY1 U | OnpenensiTh IpUHAAIEHKHOCTh
CBOICTBA, KaK aM(pOTEPHBIX | OPTaHUYECKOTO COCTMHEHHS K
OpPraHMYECKUX COEOUHEHMH. [TMIuH, | aMMHOKKCIOTaM Ha OCHOBE aHAIN3a
KaKk  TPEACTaBUTENh  AMHHOKHCIIOT. | COCTaBa UX MOJICKYIL.
[lonyuyeHne MOMMNETHOOB peakUMer | XapaKTepu30BaTh CBOMCTBA
HOJIMKOHICHCAIIUH. [lonsitue O | aMUHOKHCJIOT KaK aM(pOTEpHBIX
METITUIHOMN CBSI3H. COECIMHEHNH.
Jlabopamophvie onvimel. 3rotopnenue | Paznuuars peakuuy NOIMKOHACHCALIUN
MOJIEJIA MOJIEKYJIbI ITIMIIMHA Y TIENITUIHBIE CBSA3U

25 benkn Crpoenue Mosekyn OesKOB: epBUYHAas, | XapaKTepHu30BaTh COCTAB, CTPOCHHUE,
BTOPHUYHAs U TPETUYHAS CTPYKTYPHI. CTPYKTYpPY U CBOWMCTBa OEJIKOB.
KavecTBeHHbIe peakiuy Ha OTTKU, X Nnentudunuponars OeIKu.
THJIPOJIN3, ICHATYPALHS U OmnwuceiBaTh OMOIOTOYECKHE CBOMCTBA
Ouonornyeckne PyHKITUH. OeTKOB Ha OCHOBE MEKITPEAMETHBIX
Jlemoncmpayuu. KayecTBEHHbBIE CBSI3¢M XMMUH M OMOJIOTHHU
peakIuy Ha OeJIKH.

26 [TpakTuueckas pabora No 1. WNnentuduxaiusi opraHu4ecKux [TpoBonuTh, HAOMIONATH U ONKCHIBATH
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Nnentuduxamms

OpPraHUYCCKHUX COCI[I/IHCHHﬁ

COEIMHEHUN

XUMHYCCKUU OKCIICPUMCHT JJIA
IMOATBCPIKACHUA CTPOCHUA U CBOMCTB
Pa3’INYHbIX OPTAHHYCCKUX COQHHHCHHﬁ,
a TaKXKEC UX I/II[eHTI/I(l)I/IKaL[I/II/I C

IIOMOIIBIO KAYCCTBCHHBIX peammﬁ

27 [ToBTOpeHue u 0600ImEeHNE TecTupoBaHue, pemieHne 3a1a4 U BBITIONTHATE TECTHI, pemiaTh 3a1a9u 1
YIPKHCHUH 110 TEME YIPaKHEHHS 110 TEME.

[TIpoBOAUTH OLICHKY COOCTBEHHBIX
JTOCTHYKCHHUI B YCBOCHUU TEMBI.
KoppektupoBats cBOM 3HaHUS B
COOTBETCTBHH C TUIAHUPYEMBIM
pe3yJIETaTOM

28 KonTponbras padora Ne2 «Kucmopoa- u a3oTcomeprkaniie OpraHuIeCcKie COSTMHCHUS

29—33 Tema 4. Opranudeckasi xumusi u 06mecTBo (5 1)

29 buorexHomorus PazButune 6uorexunonoruu. Tpu OOBICHSITD, UTO TaKOE OMOTCXHOJIOTHS,

Ypok-auckyccus (1Y)

HaNpaBJICHUS] OMOTEXHOJIOTHH: TeHHAS
(WJIM TeHeTUYEeCKasi) UHKEHEpHS,
KJIETOUHAs] MHKEHEPHsT; OUOIoTHnYecKas

MH)XeHepus. [ eHeTnuecku

reHHas (MIu TeHeTUYeCcKas) HHKEHEPHs,
KJIETOYHAsI MHXEHEPUsI, OMOJIOTHYeCKast
WH)KEHEpHs, KIOHUPOBaHMUE,

UMMOOUIIM30BaHHbBIE (PEPMEHTHI.
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MonuduipoBanubie opranuMel (I'MO)
U TPAHCTE€HHAsl IPOAYKLHS.

KJIOHI/IpOBaHI/Ie. NMMoOuIn30BaHHEIC

XapakTepu3oBarh poJib OUOTEXHOJIOTUU
B PEIICHHUH MPOJIOBOJIbCTBEHHON

HpO6J'I€MI>I U COXPAaHCHHUHU 300POBbA

dbepMeHTHI U X PUMCHCHHE. YeJioBeKa
Jlemoncmpayuu. BuneodparMeHTsl U
CJIaMIbI 110 OMOTEXHOJIOTHHA U
MMMOOMIN30BaHHBIM (pepMEHTaM
30 [Tonumepsl Knaccudukanus nonumepos. Knaccudummposats  moiuMepsl 1O
W cKyccTBEHHbBIE TOJIMMEPHI: LEILTYIOU/, | Pa3JIMYHbIM OCHOBAHMSIM.
areTaTHbINA MENK, BUCKO3a, IeJUTodaH. Pa3nuyarh MCKYCCTBEHHBIE IOJIUMEPHI,
Jemoncmpayuu. Komnekuus KJ1accu(puIpoBaTh 150. u
nosuMepoB. KomIeKIusi CHHTETHYECKUX | WIUTIOCTPUPOBATh TPYNIbl  MOJIUMEPOB
MOJIMMEPOB U U3JEIUIN U3 HUX MIPUMEPaAMH.
YcranaBnuBarh CBSI3U MEXTY
CBOMCTBaMHU MOJMMEPOB U O0JACTAMHU
UX IPUMEHEHHUS
31 CunTeTnuecKue noauMephbl [Tonumepusauss ¥ TNOJMKOHAEHCAIMs, | Paznuyars MOJIMMEPU3ALINIO u
KaK CIIOCOOBI TMOJyYEHHUsI MOJUMEPOB. | MOJIUKOHICHCAIHIO.

Cunrernueckue kayuyku. llomuctupon,

[IpuBoaMTH MpPUMEPHI 3TUX CHOCOOOB
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Te)IOH W TONMMBUHWIXJIOPHUI, Kak
IpeJACTaBUTEIIN TJIacTMAacC.
CuHTEeTMYECKHME  BOJIOKHA:  KaIpoH,
HAIJIOH, KEBJIAP, JTaBCaH.
Jlemoncmpayuu. Komnekuus
CUHTETHUYECKUX TOJIMMEPOB: IJIACTMACC

¥ BOJIOKOH U M3JEINN U3 HUX

IMMOJIYUCHHS ITOJIUMCPOB.
OnuceiBaTh CHUHTETUUYECKHE Kay4yKH,
IJ1aCTMAaCChbl 1 BOJIOKHA Ha OCHOBC CBA3H

CBOMCTBA — IIPUMEHEHHE

32 [TpakTrueckas padora Ne 2 Pacro3naBanue miacTMace U BOJIOKOH [TpoBonuTh, HAOMIOMATh W OMHCHIBATH
XHUMHYECKHH IKCIICPUMEHT TUTSI
UACHTA(DHUKAIIMH TJIACTMACC U BOJIOKOH C
MTOMOIIIHIO KAUECTBEHHBIX PEAKIIHA

33 IoBTOpeHue u 0000meHue Kypca. [logBeneHue HTOroB yuedoHOro roaa.

34—35 Pe3epBHOE BpeMst
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IIpumepHoe TeMaTH4YecKoe IIAaHMPOBaHue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 4 B HEnem0, Bcero 35 4, u3 HUX | 4 pe3epBHOE BpeMsl)

XapakTepuCTUKa OCHOBHBIX BUJIOB

Howmepa
Tema ypoka OcHOBHOE cojiepKaHUe ypOoKa JEeSATENIbHOCTH oOyJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE y4€OHBIX JIEHCTBHI)
1—9 Tema 1. CTpoenue Bemiects (9 4)
1 OcHOBHBIE CBEJIEHUS O CrpoeHue aroma: cocTaB spa (HyKJIOHBI) | ApTyMEHTUPOBATH CI0KHOE CTPOCHHE

CTPOEHHUM aToMa

U 3JIeKTpoHHAas oOonouka. [lonarue 06
u3otomnax. [loHsaTre 0 Xumu4aeckoM
AJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsIOM sipa.
Jemoncmpayuu. 11optpeTsl

3. Pesepdopna, H. bopa.
BuneodparmenTs u cnaitabl «bosbioit
aJpOHHBIN KOJUIAUAEP», « YPOBHU

CTPOCHH: BCUICCTBA»

aroMa KaK CHCTEMBbI, COCTOSIIECH U3
sJipa ¥ SJIEKTPOHHOU 000JI0UKH.
XapakTepu3oBaTh YPOBHU CTPOCHHUSI
BEIIECTBA.

OnuckIBaTh YCTPOMCTBO U paboTy

bosbmoro aaApoHHOIoO KoJUIamaepa
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Ilepnonnueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB
J1. 1. MeHneneena B CBETE

Y4YEHUS O CTPOCHUN aTOMa

@U3NYECKUI CMBICI IPUHIATON B TaOJIMLE
. . Menneneena CHUMBOJIUKU:
MOPSIAKOBOTO HOMEpa 3JIEMEHTA, HOMEpPA
nepuojga u Homepa rpymmsl. [loHsTHE O
BaJICHTHBIX dJieKTpoHaxX. OtoOpakeHue
CTPOCHHUS ANEKTPOHHBIX 00oJ10u€eK
aTOMOB ~ XMMHYECKUX  DJJIEMEHTOB C
IIOMOIIBIO 3JIEKTPOHHBIX M 3JIEKTPOHHO-
rpaduueckux Gopmyl.

OObscHenue 3aKOHOMEPHOCTEN
U3MEHEHUS  CBOMCTB  JJIEMEHTOB B
nepuofax M Tpylmnax MNepUOAUYECKOU
CHUCTEMBI, Kak CJIIEACTBUE 170,
AJIEKTPOHHOTO CTPOCHUSA. JIEKTPOHHBIE
CEMENCTBA XUMHYECKUX DIIEMEHTOB.
Jemoncmpayuu. Paznnansie Gopmsbl
[Tepronnueckoi CUCTEMBI XUMUYECKUX
anemeHToB /1. 1. Menneneesa. [loptper

. . Menneneena.

OnuceIBaTh CTPOEHUEM aTOMa
XUMHUYECKOTO IEMEHTA Ha OCHOBE €r0
IIOJIO’KEHUS B IIEPUOINYECKON CUCTEME
1. 1. Menaeneena.

3anuceIBaTh MNIEKTPOHHBIE U
ANEKTPOHHO-TpaduyecKue GopMyIbl
XUMUYECKHUX AIIEMEHTOB.

OnpenensaTe OTHOIEHNE XUMUYECKOTO
JJIEMEHTA K ONPEACIEHHOMY

AJIEKTPOHHOMY CEMEWNCTBY
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JlabopamopHvie onvimboi.
MonenrpoBaHue MOCTPOCHUS
[lepuoauyeckoil cucTeMbl C TOMOUIBIO

KapTOYEeK

Cpasuenue [lepuonuueckoro
3aKOHA U TEOPUU XUMHUIECKOTO
cTpoeHus Ha Ppuiaocodpckoi

OCHOBC

Hp CAIIOCBIIIKH OTKPBITUA

[lepuoanyeckoro 3akoHa ©W  TEOPUHU
XUMUYECKOTO CTPOCHUS OpPraHUYECKUX
COEAMHEHU; POJb JUYHOCTU B UCTOPUH
XUMUU; 3HAYCHUE MPaKTUKU B
CTAHOBJICHUM M Pa3BUTHH XHUMHUYECKHUX
TEOPHUU.

Jlemoncmpayuu. oprpetsr . W.

MenneneeBa u A. M. Bytneposa

[IpencraBiars pa3BUTHE HAYYHBIX
TEOPHUI MO CIIUPATI HA OCHOBE TPEX
dbopmynupoBok I[lepuonnueckoro 3akoHa
Y OCHOBHBIX HallpaBJICHUN Pa3BUTHUS
TEOPUU CTPOCHUS (XUMUUYECKOTO,
AIIEKTPOHHOTO M MPOCTPAHCTBEHHOTO).
XapakTepu30BaTh PoJib MPAKTUKH B
CTAHOBJICHUM U Pa3BUTUHM XUMHUYECKOM
TEOPHH.

ApryMEHTHUPOBATh UyYBCTBO TOPJIOCTH 32
JOCTHIKEHUSI OT€YECTBEHHON XUMUU U

BKJIAJ] POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonHas xumudeckasl CBs3b U

HOHHBIC KPUCTAJIJIMYCCKUC

Karuonsl u aHMOHBI: HX 3apsaabl H

KJaccupuKalus Mo COCTaBy Ha MPOCTHIE

XapakTepu30BaTh HOHHYIO CBSI3b Kak

CBSI3b MEXy HOHAMH, 00PA3YIOILIUMHUCS
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PELIETKH

u cinoxuble. [IpeacraBurenu. IlonaTtue
00 MOHHOM XMMHYECKON CBA3U. MoHHasg
KpUCTaJIIINYECKast peléTka u

busznueckue CBOMCTBa BEIIIECTB,
00yCIIOBJICHHBIE STUM CTPOCHHUEM.
Jlemoncmpayuu. Moaens HOHHON
KPUCTAJUIMYECKON PEIIETKU HA TpUMEpE
XJIOpHUIa HaTpusi. MUHEPAJIbI C 3TUM
THTIOM KPHUCTAJUIMYECKOWN PEIIETKOM:

KaJIbIIUT, I'aJIUT.

B pE3yJIbTaTe OTAAYU WK ITpUEMa
3JIEKTPOHOB aTOMaMHU WJIH TPYIIIaAMU
aTOMOB.

OrnpenensiTe MPUHAICKHOCTh HOHOB K
TOM WJIX UHOM TPYIIIIE HA OCHOBAHUU UX

3apsaa U CoCTaBa.

XapaktepuzoBaTh (PU3HMUECKHE CBOMCTBA

BEILECTB C MIOHHOM CBA3BIO, KaK
(YHKIMIO BUJIa XUMUYECKOU CBSI3U U

TUINA KPUCTAIUIMYECKON PEIIETKU

KoBajieHTHass XUMHUYECKas
CBA3b. ATOMHBIE U
MOJICKYJIAPHBIE

KPUCTAJIMYECKUE PEIIETKU

Ilousatue 0 KOBAJICHTHOM CBSI3M.
DIEKTPOOTPULATEBHOCTD, HEMOISIPHAS U
KOBAJICHTHEIE

IMOoJIIpHasd CBA3H.

KpartHocts KOBQJIEHTHOM CBSI3HU.
MexaHu3mbl 00pa30BaHUS KOBAJIEHTHBIX
CBs3€il:  OOMEHHBIM W JOHOPHO-
aKUeNnTopHbINA. llomspHOCTE MOJIEKYIIHI,
KaK CIEICTBHE TIONSAPHOCTH CBA3U H

reoMeTpuM MoJIeKynbl. Kpucramnuaeckue

OnuceiBaTh KOBAaJICHTHYIO CBSI3b, KAK
pe3ysbTar 00pa3oBaHUs OOIIUX
SJIEKTPOHHBIX Map WM KaK pe3yJabTar
NePEKPBIBAaHUS DJICKTPOHHBIX
opOuTaei.

KnaccuduimpoBarb KOBaJICHTHBIE
cBsi3u 1o DO, KpaTHOCTHU U CIIOCO0Y
NEPEKPbIBAHUS SJEKTPOHHBIX

opOuTanei.
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pEWIETKH € OTUM  THUIOM  CBSI3M:
MOJIEKYJISIDHBIE U aTOMHbIE. DU3NUECKHUE
CBOMCTBa  BEIIECTB, OOYCIIOBJICHHBIC
THUMNOM KPUCTAJUTMYECKUX PEIIETOK.
Jlemoncmpayuu. Monenu MOJIEKYJISIPHOU
KPUCTAJUIMYECKON PEIIETKN HA IPUMEPE
«CYXOTO JIbJIa» WA UOJA U aTOMHOM
KPUCTAJUIMYECKON PEIIETKU HA TTPUMEPE
anmasa, rpaduTta Wi kBapua. Mojenb

MOJISIPHOTO 00BhEMa Ta3a

XapaxkTepu3oBaTh PU3NUECKUE CBOWCTBA
BELIECTB C KOBAJICHTHOM CBA3BIO, KaK
(PYHKIIMIO KOBAJIEHTHOH CBSI3U U THUIIA

KPUCTAJUINYECKOU PEIIETKU

Meramnueckas XxuMuuecKas

CBA3b

IloHsaTHE O METAJUIMUECKOU CBA3U WU

METaJITTAYECKUX KPUCTAJTTNYECKHUX
pelETKaxX. duznueckue CBOMCTBA
METaJJIOB Ha OCHOBE 10,4

KPUCTAJUTMYECKOTO CTPOCHMUS.
[IpumeHeHnEe METalIOB Ha OCHOBE MX
CBOMCTB. YEPHBIEC U LIBETHBIE CILIABHI.
Jlemoncmpayuu. Monenu

KPUCTAJUIMYECKUX PEMIETOK METAJIJIOB.

XapaKkTepru30BaTh METAJIAYE CKYIO
CBSI3b KaK CBSI3b MEX]1y HOH-ATOMaMH B
METaJJIaX U CIUIaBax MOCPEACTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
3JIEKTPOHOB.

OOBICHATH €NUHYIO IPUPOIY
XUMHUYECKHUX CBS3CH.

XapaktepusoBaTh (HM3HUUECKHE CBONCTBA

METAJJIOB, KaK (PYHKIIHIO
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JlabopamopHvie onvimboi.
KoncTtpyuposanue mozaenu

METAJJIMYE€CKOM XUMHUYECKOM CBSI3U

METaJJIMUECKOM CBS3U U METAIJINYSCKOM

KPUCTAJUIMYECKON PEIIETKU

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmonexkysapHas u
BHYTPUMOJIEKYJISIpHAs BOJIOPOJHBIE
CBA3M. 3HAUEHHE  MEXKMOJIEKYISIPHBIX
BOJIOPOAHBIX CBSI3€M B MPHUPOJAE U KUZHU
YeJI0BeKa.

Llemoncmpayuu. BuneodpparMmeHTsl U
cnaitnbl «CTPYKTyphI OeTKay.
Jlabopamophvie onvimul. Jlenatypauus

Oeka

XapakTepu30oBaTh BOAOPOAHYIO CBSI3b
KaK 0COOBIN TUIT XUMHYECKOUN CBS3H.
Paznmnuare MEXMONEKYISPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIE
CBSI3M.

PackpsiBaTh poJib BOIOPO/IHBIX CBSI3EH B
OpraHHU3allud MOJIEKYJI OMOIOIMMEPOB,
— OenxoB u JIHK, — Ha ocHOBe

MEXIPEIMETHBIX CBsI3el ¢ OMonoruen

[Tonumepsl

[lonyyeHnne  mOIMMEpPOB  PEAKLUSAMMU
MOJIMMEPU3ALIMU U IIOJUKOHJICHCALIUU.
Baxuenmue npencraBuTenu miacTMace u
BOJIOKOH, HX TIIOJly4eHHE, CBOMCTBA H
IIPUMEHEHHUE. [Tonsatue 0
HEOPraHUYECKUX  IOIUMEpax U  UX

MMpCACTAaBUTCIIN.

XapakTepu3oBaTh OJTUMEPHI KaK
BBICOKOMOJIEKYIISIPHBIE COCTUHEHMUSI.
Paznuyath peakuuu noauMepus3aluu u
MOJINKOHICHCAIUU.

OnuceiBaTh BaXKHEHIITNE MTPEACTABUTENH
MJIACTMACC U BOJIOKOH U Ha3bIBaTh

o0nacTu uX NPUMEHEHHUS.
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Jemoncmpayuu. Komnekuun
«ITnactmacchl», «BomokHay. O0pasiisl
HEOPTraHUYECKHUX IMOJTMMEPOB — BEIIECTB

ATOMHOU CTPYKTYPBbI

YcTaHaBIMBaTh €AMHCTBO OPraHUYECKOU
Y HEOPraHUYECKOM XUMUU Ha IIpUMepe

HCOPTaHUYCCKUX ITOJINMMCPOB

I[I/ICHCpCHBIe CHCTCMBI

[lonsitTue o  gucnepcHoir  dasze

IUACIEPCUOHHOW  cpene.  ArperarHoe
COCTOSIHUME pa3Mep dYacTull (as3bl, Kak
OCHOBA JUIs KJIACCU(PUKAIIMN JTUCTIEPCHBIX
CUCTEM. DMYJIbCUHU, CYCTICH3UH, a3PO30JIH
— rpynIbl TPyOOIMCIIEPCHBIX CUCTEM, UX
NPEACTABUTENN. 30JIM U T€JId — TPYNIIbI
TOHKOJIUCTIEPCHBIX CUCTEM, ux
npencraButenu. [lonsitue o cunepesuce u
KOATyJISIIUH.

Jlemoncmpayuu. Konnexuuu o6pa3iion
Pa3JIMYHBIX JUCIEPCHBIX CUCTEM.
CuHepesnc U Koaryssinus
JlabopamopHvie onvimel.  Tlomyuenue

KOJUIOMJHOTO PacTBOpa KypHHOTo Oerka,

XapaKkTepu30BaTh Pa3IMYHbIC THITBI
JUCIIEPCHBIX CHCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JIUCIICPCHOMN
¢a3bl U TUCIICPCUOHHOM Cpe/Ibl.
PackpbIBaTh posib pa3IUdHBIX THIIOB
JTUCIICPCHBIX CUCTEM B JKM3HU IIPUPOJIBI
1 0011IeCTBa.

[TpoBoauTh, HAOMIOMATH U OTIMCHIBATH

XAMHWYECKUN SKCIIEPUMEHT
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HCCJIEIOBAHUE €0 CBOMCTB C MOMOIIBIO
Ja3epHOM YKa3Ku U TPOBEACHHUE €ro
neHarypauu. [lomydenue  sMmynbcuu
pPacTUTENTHHOTO Macia U HaOIIoIeHuE 3a
e¢ paccinoenueM. [lomydeHue cycneH3uu
«HU3BECTKOBOTO MOJIOKa» W HAONIOACHHE

3a €€ cequMeHTalneEn

10—21

Tema 2. XuMu4eckne peakiuu

(12 v)

10—11

Knaccuduxanusa xumMuaeckux
peaxkuui

Ypoxk-urpa (IIIY)

AumoTponu3anus U M30MEpU3alus, Kak
peaknuu  0e3  WM3MEHEHHS  COCTaBa
BEIIECTB. AJJIOTpONHUS U €€ MPUUYUHBI.
Knaccudukarus peaknuii o pasanaHbIM
OCHOBAHMSIM: IO YHCIYy M COCTaBy
peareHToB W TMPOAYKTOB, MO ¢ase, I
UCTIOJB30BAHUIO  KaTajgu3aropa  WIH
depMeHTa, MO TEMmIOBOMY  3I(PQEKTy.

TepMoXUMUYECKHUE YPABHEHUS PEAKLIUM.

OnpenensaTs MPUHAIICKHOCTh
XUMUYCCKOW PEaKITUu K TOMY WJTH
WHOMY THUITy Ha OCHOBaHUU TIO
Pa3IUYHBIX TPU3HAKOB.

OtpaxkaTh Ha MUCbME TEIIIOBOM A DEKT
XMMHUYECKUX PEAKLUN C TTOMOIIBIO
TEPMOXUMHUYCCKHUX YPaBHCHUH.
[TonTBepkaarh KOJIUYECTBEHHYIO
XapaKTEPUCTHUKY IK30- U
SHJOTEPMHUYECKUX PEAKIIUN pacuéTaMu

10 TCPMOXHUMHUYCCKUM YPABHCHUAM.
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Jlemoncmpayuu. PactBopeHue cepHOM
KHUCIIOTHl U aMMHUAYHOM CEIUTPHI U
(buKcanus TEIIOBBIX SBICHUMN JJISI 3TUX

MPOIIECCOB

12

CxopOCTh XUMHYECKUX

peakuuin

@aKTOpBl, OT KOTOPBIX 3aBUCHT CKOPOCTb

XAMHUYECKUX pEaKLM: pupoIa

pearupyromux BCIICCTB, TCMIICpATypa,

TTOIIA/Tb 170.4 COIIPUKOCHOBEHMUS
pearupyromnmx BEIIIECTB, 170,
KOHIICHTpAIIHS, MIPUCYTCTBHUE

katanu3atopa. lloHsTue o Karamuse.
DepMEHTHI, KaK OHOJIOTHYECKHE
KaTaJn3aTophl. NHrudutopsl, KaK
«aHTOHUMBID»  KaTaJlu3aTOpOB U  HX
3HauYCHHUE.

Jlemoncmpayuu. BzaumonencTBust
pPacTBOPOB COJITHOW, CEPHOU U YKCYCHOU

KHCJIOT OI[I/IHaKOBOﬁ KOHIICHTpAaluun ¢

YcTaHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM PEaKIMK OT IPUPOJIBI
pearupyromux BeeCTB, UX
KOHILICHTPALUU, TEMIIEPATYPhI U
IUIOIIAAN UX CONPHUKOCHOBEHHS.
PackpbIBaTh poiib KaTain3aTopoB Kak
(aKTOpOB YBEIUYECHHS CKOPOCTH
XUMHUYECKOU pPEeaKIMU U pacCMaTpuBaTh
UHTHUOUTOPBI KaK «@HTOHUMBD»
KaTaJIn3aToOpPOB.

XapakrepuzoBaTh GEepPMEHTHI KaKk
OMOJIOTUYECKHE KaTaIu3aTOPhl
OEIKOBOM MPUPOJIBI U PACKPHIBATH UX

POJIb B IPOTEKAHUHN OMOXUMHYECKUX
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OJIMHAKOBBIMH KyCOYKaMU (TpaHyIaMHM )
[IMHKA U B3aUMOJICHCTBUE OJIMHAKOBBIX
KyCOYKOB Pa3HbIX METAJUIOB (MarHus,
LIMHKa, KeJe3a) C paCTBOPOM COJITHOM
KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKUX PEAKIHAN OT
IIPUPOJIBI BelIeCTB. B3auMonencraue
pacTBOpPOB THOCYNb(ara HATpUs
KOHLIEHTPALIMHU U TEMIIEPATYPHI C
pPacTBOPOM CEPHOU KUCIIOTHI.
MonenupoBaHHE «KUIISLIETO CIOS.
['ereporeHHblii KaTanu3 Ha PUMEPE
pasyIoKEHUS MIEPOKCHIA BOAOPOIA B

IMPUCYTCTBUN AMOKCH A MapraHia.

Jlabopamophwie onvimsi. cionb3oBaHue

HEOPraHUYECKUX KaTaln3aTopoB (coJieit

xKees3a, HoAuAa Kaiuus) U NPUPOAHBIX

00BEKTOB, COACPIKAITUX KaTaasy (ChIpoe

MsICO, KapTodenb) 1Sl pa3aoKEeHUs

peaKuri Ha OCHOBE MEXITPEAMETHBIX
CBSI3€U C OMOJIOTHUEH.
[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH

XHUMHYECKUM 9KCIICPUMCHT
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IIEPOKCHAa BOAOPpOaAA

13

OO6paTMMOCTh XUMUYIECKHIX
peakuuii. XuMHUYECKOE
PaBHOBECHUE U CTIOCOOBI €r0

CMCIICHUA

Knaccudukanus XuUMHYECKUX pEaKIHi
0 NPU3HAKY WX HanpasieHus. [lonsatue
00 00OpaTHMBIX PEAKITUAX U XUMHUYECCKOM
paBHoBecuu. IIpunnun Jle-lllarense u
crocoObI CMEILICHUS XUMHUYECKOTO
paBHOBecusi.  OOmiasi xapakTepUCTHUKA
peakuuii CHHTE30B aMMHaka U OKCHa
ceppi(VI) u paccMoTpeHme — yCIIOBHIA
CMEILICHHS ux paBHOBECHS Ha
IPOU3BOCTBE.

Jlemoncmpayuu. CMeENIEHUE paBHOBECHS
B cucteme Fe** + 3CNS ™« Fe(CNS),
Jlabopamophwie onvimsi. ViimocTparus
npasuia beprosuie Ha pakTuke —
POBEICHNE PeaKInii ¢ 00pa30BaHUEM

ocaJka, ra3da u BOAbI

OnuceiBaTh COCTOSHUSI XMMUYECKOTO
paBHOBECHS U MpeIaraTh CocoObl €ro
CMEUIEHUS B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapaKTEPUCTUKU
peakuuu u npuniumna Jle-Illaresnse.
[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XUMHUYECKUUN OKCIICPUMCHT

14—15

I'mpponns

OOpaTuMblii 1 HEOOPATUMBIM THIIPOIU3BI.

OHpeI[CJ'DITB THUII THAPOJIN3a COJIN Ha
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I'mppomms conent m ero tunsl. I'naposmns
OpPraHUYECKUX COCIUHEHUH B JKHUBBIX
OpraHu3MoB, Kak OCHOBa oOOMeHa
BeniectB. [loHATHE 00 »HEpreTuyecKoM
oOMeHEe B KIJIETKE U pOJIM THAPOIU3a B
HEM.

JlabopamopHvie onvimsi. cibiTaHue
UHIMKAaTOPaMU Cpelbl paCTBOPOB COJIEH

Pa3JINIHBIX THUIIOB.

OCHOBE aHaJIN3a €€ COCTaBa.
Knaccuduimposats ruaponus coneit

110 KaTUOHY U aHHOHY.
XapakTepu3oBaTh pOJib TUIPOIN3A
OpraHUYECKUX COEANHEHUN, KaK
XUMUYECKOU OCHOBBI 0OMEHA BEIIECTB U
SHEPIrUU B KUBBIX OpraHU3Max.
[TpoBoauTh, HAOMIONATH U OMUCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

16

OKUCIIATEBHO-

BOCCTAaHOBHUTCJIBHBIC PCAKIINN

CrerieHb OKHUCJICHHS W €€ OIpeesieHHue
nmo  dopmylraM  OpPraHMYECKHX U
HEOPTaHUYECKUX BEIIECTB. DJIEMEHTHI U
BEILIECTBA, KakK OKHCITUTEITH U
BoccTaHoBUTENU. [loHsITHE O mMporeccax
OKHUCJICHUS u BOCCTAHOBJICHHUSI.
CocraBlicHHE ypaBHCHUH XHWMHUYCCKHUX
peaknuii  Ha

OCHOBC QJICKTPOHHOT'O

Oasauca.

OnpenensiTe OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN KaK
MPOLIECCHI C UBMEHEHUEM CTEIICHEU
OKHCJICHHS DJICMEHTOB BEIIICCTB,
YYaCTBYIOIIUX B PEAKIIUU.

Pa3znuyars okucauTenp u
BOCCTAHOBUTEIb, MPOLIECCHI OKUCIIEHUS
1 BOCCTAHOBJICHHS.

Cocranars ypaBHeHuss OBP Ha ocHoBe
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Jlemoncmpayuu. B3anMoIeiCTBHE IUHKA
C COJITHOM KHCIIOTOW U HUTPATOM
cepebpa.

Jlabopamophvie onvimsi. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHAS PEAKIIMUS U PEAKIINS
oOMeHa Ha TpuMepe B3auMOACHCTBUS
pactBopoB cyibdara meau(ll) ¢ xenezom

" paCTBOPOM IIICIIOYH.

ANIEKTPOHHOTO OanaHca.
[TpoBoauTh, HAOMIONATH U OTIMCHIBATH

XMUMHUYECKUUN OKCIICPUMCHT

17-18

DNEeKTpOIU3 PacIljiaBOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHUEC 3JICKTPOJIN3a

XapaKTepUCTHKA AJIIEKTPOJIN3A, Kak
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOTO

nporecca. (OCOOEHHOCTU DIIEKTPOJIU3A,
MIPOTEKAIOIIETO B pacTBopax
AIIEKTPOJIUTOB. [TpakTrueckoe
MPUMEHEHHUE JJIEKTPOJM3a: TMOJIYyYECHHE
rajJoreHoOB, BOJIOpOJA, KUCJIOPOAA,
IICJIOYHBIX METAJUIOB M IIEeJo4YeH, a
TaKXe

AJIFOMHWHUA QJIICKTPOJIN30M

pacijlaBOB M pPAaCTBOPOB COEIMHEHUI

OnuceIBaTh 3NEKTPOIU3 KaK
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIN
nporecc.

Paznuyars 35eKTpOIn3 paciiyiaBoB U
BOJIHBIX PaCTBOPOB.
XapakTepu3oBaTh MPAKTHUYECKOE
3HAUEHHE IIEKTPOIN3a Ha IPUMEPE
MOJIyYEHUSI AaKTUBHBIX METAJIJIOB U
HEMETAJJIOB, a TAKKE

TraJIbBaHOIIIIACTUKHU, I'aJIbBAHOCTCTHUU,




53

ITUX DJIEMEHTOB. Ilousatue 0

rajbBaHOIIACTUKE, raJIbBAHOCTETHUH,
padbUHUPOBAHUU I[BETHBIX METAJIIOB.
Jlemoncmpayuu. KoHCTpyrpOBaHHE
MoJIe MeKkTponn3épa. Buneodparment

C HpOMBIH.IJ'ICHHOfI YCTaAaHOBKH JIsA

IMOJYUYCHUA aJIFOMHUHHA

paCI)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB

19 [Ipaktrnueckas padora Ne 1. Pemenue sxcnepumeHTanbHbIX 337a4d o | [maHupoBars, MpoBOAUTE HAOMIOAAT U
Pemenue s3kCiepuMEHTaNbHBIX | TEME «XUMUYECKAs pEAKIU» ONMCBIBATH XUMUYECKHUI IKCIIEPUMEHT C
3a/1a4 1o TeMe «XUMH4eCcKas COOJIOZICHUEM MTPaBUJI TEXHUKH
peaxius» 0€301MacHOCTH

20 [ToBTOpenue u o6oOLIEeHNE TecTupoBaHue, pelIeHne 3a1a4 1 BBINONHATE TECTBI, pelIaTh 3a1a4d U

M3Y4YEHHOIO

YIPaXHEHNUH 110 TEME

YIPaXHEHUS 10 TEME.
[TIpoBOAUTH OLIECHKY COOCTBEHHBIX
JOCTHKEHUW B YCBOCHUU TEMBI.
KoppekrtupoBaTh cBOM 3HaHUS B
COOTBETCTBHH C IIJIAHUPYEMBIM

pe3yJIbTaToOM
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21 KontponbHas padota Ne 1 «CtpoeHune BemecTBa. XUMHUECKask pEAKIUsD

22—30 Tema 3. BemecTBa u ux cBoiicrsa (9 4)

22 Mertassl @u3NYeCcKre CBOWCTBA METAJUIOB, Kak | XapaKTepU30BaTh ¢dusznueckue u
¢ynkumust ux  crpoeHus.  JleneHue | XUMUYECKHE CBOWCTBA METAJUIOB Kak
METaJUIOB HA TPYIIIbI B TEXHUKE U XUMUHU. | PYyHKIIMIO CTPOEHUS UX aTOMOB W
XUMUYECKUE CBOWCTBA METAUIOB U | KPUCTAJUIOB HA OCHOBE NPEACTABICHUMN
ANEKTPOXUMHUYECKUI psifl HanpsbkeHuil. | 00 OBP u monoxxkeHuss MeTaijioB B
[TousiTne 0 METAJUIOTEPMUU | DIIEKTPOXUMHUUYECKOM PSTY HAIIPSIAKEHUN.
(UIIOMUHOTEpPMUU, MarHueTepMuu u Jip.). | HabmionaTh U omuchIBaTh XUMUYECKUN
Lemoncmpayuu. Konmekuus MeTamios. AKCIIEPUMEHT
B3aumMopelicTBre KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI ¢ MeIbI0. Bemblmka
TepMuTHOM cMmecu. [lopTper
H. H. bekerosa

23 Hemerasmel. biaropoassie Hemertamnel kak oxkucaurean. Hemeraminl | OnmuceIBaTh 0COOEHHOCTH ITOJIOKEHUS

ra3bl

KakK BOCCTAHOBUTEJIH. Pan
AJIIEKTPOOTPULIATEILHOCTH. NneprHbie
WU OJIarOpOIHBIC Ta3bl.

Jlemoncmpayuu. Kojmekuns HEMETaJIOB.

HemeTauioB B [lepuonnueckoit Tabmurie
. . MenpaeneeBa, CTpOEHHUE UX
aTOMOB Y KPUCTAJLJIOB.

CpaBHHBAThH CIIOCOOHOCTH K




55

Bcenpimka y€proro nopoxa. BelrecHenue
raJIOTEHOB U3 UX PACTBOPOB APYTMMHU

rajJorcHaMu

AJUIOTPONUU C METAIIJIAMU.
XapaxkTepu3oBaTh 00IIME XUMUIECKUE
cBoMcTBa HEMeTalIoB B cBeTe OBP 1 nx
MOJIOKEHUSI HEMETAIUIOB B PSY
BJIEKTPOOTPHULIATEILHOCTH.

HaOironaTe 1 onuCEIBaTh XUMHUYECKUI

AKCIIEPUMEHT

24

Kucaotsl HCOPIraHNYCCKUC U

OpTraHUYECKHUe

Kucnoret ¢ TOYKM 3peHUS aTOMHO-
MOJIEKYJIISIPHOTO  ydyeHusa. Kuciaorsl ¢
TOYKHU 3pEHHUs TEOpUU
ANEKTPOJIUTHYECKOM JIMCCOLAALINY.
Kucnorel ¢ TOYkM 3peHUST HPOTOHHON
teopun. OOImMMEe XUMHUYECKHE CBOWCTBA
kuciot. Knaccudukanus KUCior.
JlabopamopHnuwiii onvim. ccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

151 YKCYCHOﬁ KHCJIOT KaIlICJIbHBIM MCTOAOM

py UX pa30aBICHUU BOJOM.

CoOTHOCHUTH MpeICTaBUTEIEH
OpPTraHUYCCKUX U HEOPTaHUICCKHUX
KHUCIIOT C COOTBETCTBYIOIIEH
KJIaCCU(DUKAITMOHHON TPYTITION.
OmmceIBaTh 00IIME CBONCTBA
OpraHMYeCKUX U HEOPTaHUYICCKUX
KuCIIOT B cBeTe T/ 1 ¢ mo3uuuu
OKHCIICHHS-BOCCTAHOBIICHHS KaTHOHA
BOJIOPO/Ia MJIM aHHOHA KUCJIOTHOTO
ocTarka.

OnpenensaTb 0COOCHHOCTH XUMHUYCCKUX

CBONCTB a30THOM, KOHLIECHTPUPOBAHHOMN
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CEpHOM U MyPaBbUHOW KHCIIOT.
[IpoBoauTh, HAOMIONATH U OOBIACHATH
pe3yNIbTaThl IPOBEAEHHOTO

XUMHUYCCKOT'O OKCIICPUMCHTA

25

OcHoBanus HCOPIraHNYCCKUC U

OpraHUYECKHUe

OcHOBaHMSI C TOYKM 3pEHUSI aTOMHO-
MOJEKYJApHOTO ydeHus. OCHOBaHHS C
TOYKH 3pEeHUS TEOpUH
AIEKTPOIUTUYECKOU JACCOLALINH.
OcHOBaHHSI C TOYKH 3PEHUS] MPOTOHHOM
teopun. Kraccubukanuss OCHOBaHUM.
XUMHUYECKUE CBOWCTBA OPraHUYECKUX M
HEOPraHUYE€CKUX OCHOBAHUM.
Jlemoncmpayuu. Konnekuus menoyend u
aMMHOB. B3aumozenicTsue napos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTHl U aMMHUaKa («JIbIM 0€3 OTHS).
[Tonyyenne aMmMHuaka U U3y4eHHUE €T0
CBONCTB.

JlabopamopHhvie onvimei. [lomydenue

OnuceIBaTh HEOPraHUYECKNE OCHOBAHUS
B cBete TO/I.

XapakTepu30oBaTh CBOMCTBA
OpraHMYECKUX U HEOPTAHUYECKUX
OECKIJIOPOIHBIX OCHOBAaHUM B

CBETE ITPOTOHHOMN TEOPUHU.

[TpoBoauTh, HAOIIONATE U OMIMCHIBATH

XUMHYECKUU OKCIICPUMCHT
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HCPACTBOPUMOI'O THAPOKCHU A U €TO

B3aNMOJICHICTBUE C KUCIIOTOM

26 AMmpoTepHbIe COENHEHUS Heopranuueckue amporepHbie XapakTepu30oBaTb OPraHUYECKUE U
HEOPraHWYeCKHUe U COEIMHEHHSI: OKCHJIBI U TUIPOKCHIBI, — Heopranuyeckue aM(poTepHbIe
OpraHU4eCcKHe UX CBOMCTBA U IOJYyYECHHUE. COEIMHEHMSI KaK BEILECTBA C

AM@oTepHbIe OpraHuYeCKUE COCTUHEHUS | IBOMCTBEHHOM (DyHKIMEN KUCIOTHO-
Ha mpuMepe aMUHOKHUCIOT. [lentuabl n OCHOBHBIX CBOMCTB.

NENTUAHAs CBA3b. AprymMeHTupoBarh CBOKCTBA
Jlemoncmpayuu. Paznuunele cirydan AMUHOKHUCIIOT KaK aM()OTEPHBIX
B3aUMO/JICVICTBHS PACTBOPOB COJIEU OPTaHUYECKUX COCITMHEHUM.
AIFOMUHUSA CO IIETOYBIO. PackpbIBaTh Ha OCHOBE
JlabopamopHhvie onvimsi. [lonyduenue MEKIPEIMETHBIX CBs3eH ¢ Onosioruei
amM(pOTEepHOTO THJIPOKCHA U U3YUYECHUE POJIb AMUHOKHCIIOT B OPTaHU3aLUU
€ro CBOMCTB KU3HU

27 Conu Knaccudukanus coneid. XKéctkocTh Boabl | XapaKTepru30BaTh COM OPraHUYECKUX U

u crocobsl e€¢ ycrpanenusa. llepexon

KapOoHaTa B TruApokapOOHAT U OOpaTHO.

HCOPIraHNYCCKUX KHCJIOT B CBETC TCOPHUU

BHGKTpOHHTH‘leCKOﬁ Jucconuranum.
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OO61me XUMHUYECKHE CBOMCTBA COJIEH.
Jlemoncmpayuu. IlomyyeHune »xECTKOU
BOJIbI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamophwie onvimsi. [IpoBenieHne
Ka4€CTBEHHBIX PEAKIUI 110 ONPEICICHUIO

cocTaBa COJIN.

CooTHOCUTH MpEICTAaBUTENEH CONeit
OpraHUYEeCKUX U HEOPTaHUYECKUX
KHUCIIOT C COOTBETCTBYIOILIECH
KJIaCCU(PUKAIMOHHOMN TPyIIOM.
XapakTepu30BaTh KECTKOCTh BOJIBI U
npeJiarath CrocoObl €€ yCTpaHEeHUsI.
OnuceiBaTh 00IIME CBOWCTBA COJICH B
cere TO/I.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XAMHWYECKUU SKCIIEPUMEHT

28 [Ipaktrueckas pabora Ne 2. Pemenue sxcniepuMeHTaNbHBIX 3a/1a4d 1o | [maHupoBars, NpoOBOAUTE, HAOIIOAATH U
Pemienue sxcniepuMeHTabHBIX | TeMe: «BemecTBa u nx cBoiicTBay OTNHMCHIBATh XUMHYECKUN SIKCTIEPUMEHT C
3ana4d 1o teme «BermecTsa u ux COOJTIOICHUEM TPABUIT TEXHUKHU
CBOMCTBa 0€301acHOCTH

29 [ToBTOpenue u o6obIIeHNE TecTupoBanue, pemieHue 3aaa4 u BrIMONHATE TECTHI, peliaTh 3a/1a4u U

TEMBI

YIPaXXHEHUH 110 TEME

YIpPaXHEHHUs 10 TEME.
[IpoBoaUTH OLIEHKY COOCTBEHHBIX

I[OCTI/I)KeHI/Iﬁ B YCBOCHHHU TCMBI.
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KoppektupoBaTs cBOM 3HaHUS B

COOTBCTCTBHH C INIAHUPYCMbBIM

pe3yabTaToM

30 KontponpHas padota Ne 2 «BermecTBa u uX CBOWCTBa»

3134 Tema 4. XuMus 1 coBpeMeHHoOe 0011ecTBO (4 4)

31 XUMHUYECKasi TEXHOJIOTHSI [ToHdaTHE O XMMHUYECKOM TEXHOJIOTHU. | XapaKTepU30BaTh XUMUYECKYIO
XVWMHUYECKUE pEaKIUU B MPOU3BOJACTBE | TEXHOJIOTHIO KAaK MPOU3BOAUTEIBHYIO
aMMuaKa u METaHOJIA. Obmas | cuity ob1ecTsa.
KJ1accu(UKaIMOHHAS xapakrepuctuka | OnucbiBaTh XUMHYECKHUE MPOLIECCHI,
peakuuii CMHTe3a B NPOM3BOJACTBE I3THUX | JIEXKAIIME B OCHOBE MPOU3BOACTBA
POAYKTOB. Hayunble MPUHLHUIBL, | aMMHAaKa U METAHOJIa, C TIOMOIIIbIO
Jexalye B OCHOBE  IPOU3BOJACTBA | POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
aMMHaka W MeraHona. CpaBHEHHE 3TUX | YCTaHABIMBATh aHAJIIOTUU MEXKIY IBYMS
IPOU3BOJCTB. IPOU3BOJCTBAMH.
Lemoncmpayuu. Monenu ®opMyaupoBaTh 00IME HAYYHbIE
MPOMBIIIJIEHHBIX YCTAHOBOK MOJYYEHHUSI | IPUHIUITBI XUMUYECKOTO MTPOU3BOJICTBA
CEpHOM KUCJIOTHl U CUHTE3a aMMHaKa

32 XuMHueckasi TpaMOTHOCTb Kak | MapKupoOBKa yIaKOBOYHBIX MaTepUalioB, | ApryMEeHTHpPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OOIIEeH KYJIbTYphI

AIIEKTPOHUKH ¥ OBITOBOW TEXHHKH,

XUMHAYECKOU TPAaMOTHOCTH KaK
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YCJIOBCKA

Ypok- quckyccus (LIY)

AKOJIOTUYHOTO TOBapa, MPOyKTOB

IMUTAHUA, STUKCTOK I10 YXOOY 3a OﬂC)KIIOﬁ.

Jlemoncmpayuu. BuaeodparMeHTsI 1
CJIAM/IBI O CTENEHU SKOJIOTUYECKON
YUCTOTHI TOBApA.

JlabopamopHvie onvimwi. 3yuenue
MapKUPOBOK Pa3TUYHBIX BUIOB
MPOMBIIIJIEHHBIX W MPOAOBOJIbCTBEHHBIX

TOBapOB

KOMITOHEHTa OOIIEKYIbTYpHOM
KOMIIETEHTHOCTHU YEJIOBEKA.

YMeTh nony4yars He0OXOAUMYIO
MH(OPMALIMIO C MAPKUPOBOK Ha
YIAKOBKaX Pa3JIMYHbIX IPOMBIIUICHHBIX

1 IIPOJOBOJIbLCTBCHHBIX TOBAPOB

33—34

IHoBTOopenue u 0000menue Kypca. IlogBenenne HTOroB y4eOHOro roaa

35

Pe3epBHOE Bpems
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Ilnanupyembie pe3yJbTaThl H3yYeHUsS] Y41eOHOr0 nmpeaMera « XuMHUsD> Ha
YPOBHeE cpeHero o01ero o0pa3oBaHus

Buvinycknuk na 6a3oeom ypoene nayuumcs.
— NOHUMAamb XAMHYECKYI0 KApTUHY MHUpa Kak COCTaBHYK 4YacTh IIE€JIOCTHOM
HAay4YHOU KapTHUHBI MUPA;
—  packpvleamb  poib XAMHUUM W XHMHYECKOTO  IPOM3BOJACTBA  Kak
MPOU3BOJIUTEIBLHOM CUITBI COBPEMEHHOTO OOIIECTBA;
— ¢opmynuposams 3HAYCHUE XUMUU U €€ JOCTUKEHUU B MOBCEAHEBHOW >KU3HU
YEJI0BEKa,;
— ycmauaseaueams B3aUMOCBSI3U MEXIY XWMHUEW W JPYTMMH €CTECTBEHHBIMU
HayKaMH;
— ¢opmynuposams OCHOBHBIC TIOJOXKEHHUS TEOPUU XHUMHUYECKOTO CTPOCHUS
opraHnyeckux coeauHeHni A. M. bymiiepoBa u WILTIOCTPUPOBATH UX NMPUMEPAMU
Y3 OPraHUYECKOW U HEOPTAHUYECKOW XUMUU,
— apeymenmuposams YHUBEPCAIbHBIA XAPAKTEP XUMUYECKUX MOHATUM, 3aKOHOB
Y TEOPUH 11 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;
— hopmynuposamo Ilepuonnueckuii 3akoH J[. 1. MenaeneeBa u 3akOHOMEPHOCTH
W3MEHEHUM B CTPOCHHMHM U CBOMCTBAX XMUMHUYECKUX AJIEMEHTOB U OOpPa30BaHHBIX
UMU BeIIeCTB Ha oOcHOBe llepuomuueckodl cuCTeMbl Kak rpapudecKkoro
otobpaxenus [leprognaeckoro 3akoHa;
— Xapakmepuzosamsb S- U P-AIEMEHTBI, a TAKXKE KEJIE30 MO HX IMOJOXKECHHUIO B
ITepuognueckou cucreme JI. 1. Menaeneena;
—  Ka1accuguyuposameb XUMHUUYECKHUE CBSI3M M KPUCTAUINUECKHUE PEHIETKH,
OOBSACHATHh MEXaHU3Mbl HX OO0pa3oBaHUs W JOKa3blBaTh EIUHYIO MPUPOIY
XHMHYECKHX CB3€H (KOBaJEHTHOM, MOHHOM, METaUTMYECKOM, BOJIOPOAHOMN);
— 00bsicHAmMb IPUIMHBI MHOTO0O0Opa3usl BEIIECTB, UCTOJB3YS SBJICHUS W30MEPUH,

TOMOJIOTHH, aJZTOTPOITHH;
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— Kkaaccuguyuposames XUMUIECKUE PEAKIMU B HEOPTAHUYECKONW U OPTaHUYE CKOM
XUMUH TI0 Pa3IMYHBIM OCHOBAHUSM U YCMAHABIUEAMb CEIIU(PUKY TUIIOB peakui
OT 00I1Iero yepe3 0CoOOEHHOE K €TUHUIHOMY;

— Xapaxmepuzoéamv THUAPOIU3 KaK CHEHMU(PUYHBII OOMEHHBIM Tmpolecc u
PAacKpbleams €ro poiib B )KUBON U HEKUBOU MIPUPOJIE;

—  Xapakmepu3z06amb  DIEKTPOIM3 KaK  CHEeHU(UYHBIA  OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIN MTPOLECC U OMPEAENATh €r0 MPAKTHUYECKOE 3HAYECHUE;

—  Xapakmepu3o6amb KOPPO3HIO METAJIOB KakK OKHCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIN MPOLECC U npediaeams COCOObI 3alUThI OT HEE;

— Kaaccupuyuposams HEOPraHUYECKUE U OPTAaHUYECKUE BEIIECTBA;

— Xxapakmepuzoéams OOIME XHUMHYECKHUE CBOMICTBA BAXKHEWILIHX KJIACCOB
HEOPTaHUYECKUX W OpPraHWYECKUX COCIWHEHWI B IUJIaHe OT OOIero dyepes
0COOEHHOCTh K €TUHUYHOMY;

— UCNnoIb306amb 3HAKOBYKD CHUCTEMY XHMHYECKOTO fA3bIKa I OTOOPaKEHHUS
cocTaBa (XxumMuueckue GopMysibl) U CBOUCTB (XMMUYECKUE YPABHEHUS) BEIIECTB;
— UCnonb3o6amsb TIPABWIA W HOPMBI MEXAYHAPOAHOM HOMEHKIIATYPBI IS
Ha3BaHUM BelIeCTB M0 GopMyaM U, HA0OOPOT, JIJIsi COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (POPMYJI COCTUHEHUI IO UX HA3BAHUSIM;

— 3Hamb TPUBHAIbHBIE Ha3BaHUS BAXKHEHUIIMX B OBITOBOM OTHOIICHUU
HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB;

— Xapakmepu306amb CBOWCTBA, IOJYYEHHUE W NPUMEHEHHUE BaKHEUIINX
NPEICTaBUTENICd KJIAaCCOB OpPraHMYECKHX COCAUMHEHUN (aJKaHOB, aJKEHOB,
QJIKWHOB, aJIKaJIUCHOB, apOMAaTHMYECKUX YIJIEBOJOPONIOB, CIHUPTOB, (EHOJIOB,
aJbJACTUIO0B, MPEISTbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHMCJIOT, CIIOXKHBIX 3(PUPOB

U KUPOB, YIJIEBOJOB, aMUHOB, aMUHOKHCJIIOT);

- ycmaHaenueéamv  3aBUCHMOCTh  JKOHOMHMKHM  CTpaHbl  OT  J0OBIYWH,
TPAHCIOPTUPOBKHU U NIEPEPAOOTKHU YIIIEBOJOPOIHOIO ChIpbs (HEDTHU M TPUPOIAHOTO
rasa);

—  DKCIEPUMEHTAIILHO noomeepiicoams COCTaB W CBOMCTBA  BaKHEHIIUX

HpCHCTaBHTGHCﬁ HN3YYCHHBIX KJIACCOB HCOPraHMUYCCKHUX H OPraHHYCCKHX BCHICCTB
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C COOMOICHHEM MpaBWJI TEXHUKH O€30MacHOCTU JUIsi pabOThl ¢ XUMHUYECKHUMHU
BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHUEM;

— Xapakmepu3z08amb CKOPOCTb XMMHUYECKOH peakuud u €€ 3aBUCUMOCTh OT
pa3anyYHbIX (PaKTOPOB;

— Xapakmepu306ames XUMUYECKOE PABHOBECUE M €r0 CMEIEHHE B 3aBUCHMOCTHU
OT Pa3INYHBIX (PAKTOPOB;

— npou3e00ums Pacu€Thbl MO XUMUYECKUM (OpMyJiaM M ypaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUA MEXKTy YHaCTHUKAMU XUMUYECKUX PEaKILIUi;

— cobooamsb TpaBUiia HKOJOTHUYECKON 0€30MacHOCTH BO B3aMMOOTHOIIEHUSX C
OKpyXKaroleld cpeaod mpu oOpalleHMH ¢ XMMHYECKMMM  BEIEeCTBaMH,
MaTrepuaiaMy 1 IpoIeccamMu.

Buinycknuk na 6a3060m yposne noayuum 603MOMHCHOCHIb HAYYUMBCA:

— UCNONb306amMb METOJbl HAyYHOTO IO3HAHUS IPH BBINOJIHEHUU IPOEKTOB U
y4eOHO-MCCIIeIOBATENbCKUX 3a/1a4 XMMHUECKON TEMaTHKH;

— NpOcHO3UpOBamb CTPOCHHE U CBOICTBA HE3HAKOMBIX HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOBams TEUCHNE XUMUYECKUX MPOLIECCOB B 3aBUCUMOCTH OT YCJIOBHIA
UX MPOTEKaHUs U MpeAsaratb CocoObl yIpaBiIeHHs STUMHU IPOLECCAMU;

— ycmauaeiueams B3AUMOCBSI3M XMMHUHU C MPEAMETaMH TYMAHMTAPHOTO ITMKIIA
(SI3BIKOM, JTUTEPATYPOM, MUPOBOU XYI0KECTBEHHOU KYJIBTYpOH);

— packpviéams PpoOJIb XUMUYECKMX 3HAaHUM B Oyaymied NpaKkTHYeCKOM
JeSITENIbHOCTH,

— packpvlieamb polib XUMUYECKUX 3HAHUN B (POPMHPOBAHMM MHAMBHUIYATBHOM
o0pa3oBaTebHON TPACKTOPUU;

— NPOcHO3UPOBams CIOCOOHOCTh HEOPTraHWYECKUX M OPTaHMYECKHX BEIIECTB
OPOSIBISITh OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOMCTBA € y4&€TOM
CTETICHEH OKHUCIICHUS DIIEMEHTOB, 00pa3yoInX HX;

— apeymMeHmupoeams €IWHCTBO MHpA BEIIECTB YCTAHOBJICHUEM TI€HETHUYECKOM

CBiA3U MCIKY HCOPraHM4YCCKUMHU U OPIraHNYCCKUMU BCUICCTBAMU,
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— @nademb XHUMHUYECKHM SI3BIKOM [Isi OOOTalIeHHs] CJIOBAapHOTO 3amaca Hu
pPa3BUTHS pEUH;

— Xapakmepu306amb CTAHOBICHUE HAyYHONM TEOPUM Ha IIPUMEPE OTKPBITHA
[leppoguyeckoro 3akoHa M TEOPUM XHMHYECKOTO CTPOEHHS OpPraHUYEeCKHX
BELIECTB;

— KPUTHYECKH OMHOCUMbCS K TICEBJOHAYYHOM XHMHUYECKOW WH(pOpMaIuH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

—  nouumams 1I00ANbHBIE TPOOJEMBI, CTOSIIME MEpell YeIOBEUYECTBOM
(3KOJIOTMYECKUE, SHEPTETUYECKHE, CBIPBEBBIE), U npediazams MyTH UX PELICHUs, B

TOM 4YHCJIC U C IIOMOIIIBIO XMMHH.
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