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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mno xummu g 10-11 kmaccoB paspaboTana Ha OCHOBE
denepanbHOro rocyaapcTBeHHOro ooOpazoBatenbHoro crapaapta OOO, oOpa3oBaTenbHOI
nporpammbl MKOY cpenneii 001ieoOpa3oBaTenbHON IIKOIBI U MPUMEPHOM MPOrpaMMbl IO
XHMMUH, a TaK K€ Ha OCHOBE aBTOPCKOM yueOHoi# nporpammel O.C. ["abpuensHa.

Ha 06ase mentpa «Touka pocra» obOecneunmBaeTcs peaau3alus 00pa30BaTEIbHBIX
pPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTMUYECKON HaIlpaBiICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHMSAMH 3aKOHOJATEIbCTBA B cdepe o0pazoBaHHs U C  Y4ETOM
pexomennanuit denepanbHOro omneparopa ydeOHoro mnpenmera «Xumus». OOpazoBaTenbHas
nporpaMMa I03BOJISIET HHTEIPUPOBATh pealn3yeMble MOAXOAbl, CTPYKTYPY U COJACpKaHUE TPU
opranuzaruu ooyuenust xumuu B 10-11 kimaccax, BRICTPOGHHOM Ha 0a3e J1000T0 M3 JOCTYITHBIX
yuebHo-MeToquueckux  komiuiekcoB  (YMK). Hcmonb3oBanume oGopynoBanust «Touka
poctay rpu peanuzanuu ganHoi OIl mo3Bosser co3nark yCaoBUs:

. JUTSL PACIIIUPEHHUS COACPKAHMS MIKOIBHOTO XHMHUYECKOTO 00pa30BaHHUS,

. JUTSL TIOBBIIIICHUS TIO3HABATEIIbHON aKTUBHOCTH O0YYarOIIUXCS B €CTECTBEHHO-
Hay4YHOH 00JacTH;

. JUTSL Pa3BUTHS JIMYHOCTH PEOEHKA B MPOIECce O0YyUCHHS XMMUU, €TO

crocoOHOCTEH, POpMHUPOBAHUS M YIOBICTBOPEHUS COIMATBHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEH;

. JUTSE pabOTHI C OJJaPEHHBIMY IIKOJTBHUKAMU, OPTaHU3aIUN UX PA3BUTHUS B
pa3InYHBIX 00IaCcTsIX 00pa30BaTELHON, TBOPUECKON JACATEIBHOCTH.

O0mas xapakTepucTuKa yueOHOro npeamera « XUMHSD)

XUMHUS KaK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HayK PAacIpOCTpaHuiIa CBOE BIUSHUE HA
Bce 00J1aCTH YEJI0OBEUYECKOro CYLECTBOBaHMS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTalla
HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOH KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM JKU3HHU OOILECTBA:
3HAaHUE XUMHUU CITY’KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS YEIIOBEKA, €ro
Ipe/CTaBIeHUH 0 MaTepHaIbHOM €IMHCTBE MUPA; BXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMUEH
IPEeJCTaBICHUS O B3aUMOIIPEBPAILICHUAX SHEPIUU U 00 IBOJIIOLUH BELIECTB B IPUPOJE;
COBpEMEHHAasl XMMHUsI HallpaBJIeHa Ha pelIeHHe INI00aIbHBIX TPO0JIEM YCTOMUYHUBOIO Pa3BUTHUS
YeJI0BEUECTBa — CBHIPHEBOM, YHEPTETUUECKOM, TUIIIEBOM U SKOJIOTMUECKOM 0€3011acCHOCTH,
npo0iieM 3/ipaBooxpaHeHus. B ycinoBusaX Bo3pacTaroliero 3Ha4yeHusl XMMUU B JKU3HU 00111eCTBa
CYIIECTBEHHO MOBBICUJIACH POJIb XMMUUECKOT0 00pa3oBaHusd. B mane conuanuszanuu oHO
ABJISIETCSA OJTHUM U3 YCIOBUH (POPMUPOBAHUS MHTEIIEKTA IMYHOCTU M TAPMOHUYHOTO €€
pa3BuTHs. COBpeMEHHOMY Y€JIO0BEKY XMMHUECKUE 3HAHUSI HEOOXOIUMBI JIJIs TPHOOpETeHUs
OOIIEKYIBTYPHOT'O YPOBHSI, IO3BOJISIOIIEI0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOPA3HOM KU3HHU 00IIECTBa, ISl OCO3HAHUS Ba)KHOCTH Pa3yMHOTO
OTHOLIECHHSI K CBOEMY 3/I0POBBIO U 3I0POBBIO IPYIHX, K OKPY)KAIOILEH IPUPOIHON cpene, A
rPaMOTHOTO MOBEACHUS ITPU UCIIOJIb30BAHUN PA3IMYHBIX MAaTEpUAIOB U XUMUYECKUX BEILIECTB B
MOBCEIHEBHOM JKU3HU XUMHUYECKOEe 00pa30BaHUE B OCHOBHOM LIKOJIE SBISETCS] 0A30BbIM 10
OTHONICHUIO K CHCTEeME O0IIero XuMuiyeckoro oopazoBanus. [lo3ToMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealM3yeT MpUCyIIHe 001EMY XMMIUUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE
[IEHHOCTH, KOTOPbIE OTPaXKAIOT rOCy1apCTBEHHbBIE, OOIIECTBEHHbBIE U MHIUBU1yaJIbHbIE
NOTPeOHOCTH. DTUM ONpeAeNseTcs CYIIHOCTh 001el cTpaTeruu 00y4eHus, BOCOUTAHUS U
pa3BUTHs 00yUaIOIIKUXCS CPEICTBAMU yueOHOTro npeamera «Xumus». M3yuenue npeamera: 1)
CHOCOOCTBYeT (POPMUPOBAHUIO €CTECTBEHHOHAYUYHOW KapTUHBI MUPA, TOCTHKEHUIO 001IeH 1
(GyHKIIMOHAJIBHON I'PaMOTHOCTH, JAET BO3MOXHOCTH JJISl CAMOPAa3BUTHS TMYHOCTHU. 2) BHOCHUT
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BKJIa/l B GOPMHUPOBAHKE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB X
CaMOCTOSITENIbHON y4eOHOM JesITeTbHOCTH, SKCIIEPUMEHTABHBIX U UCCIIEI0BATEIbCKIX YMEHHIHA,
HEOOXOIUMBIX KaK B IMOBCEIHEBHOM JKU3HM, TaK U B IPOGECCHOHATHHON ACSITEILHOCTH; 3)
3HaKOMUT CO CHENM(PHUKON HAYYHOTO MBILIUICHHS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO B3IJIA1a HA
€/IMHCTBO MPUPOJIBI M YETIOBEKa, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (HOpMUPOBAHUH
€CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIOCOOCTBYET (OPMUPOBAHUIO
LIEHHOCTHOT'O OTHOILLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTMUECKOe 00pa30BaHHUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHMH XHMMUM oOecleuyuBaroTcs  CHeru(UKon
COZEepKaHUs IPEIMETa, KOTOPBIM SBISAETCA IEAArOrMYECKU aJalTUPOBAHHBIM OTPaXKEHUEM
0a30BOl HayKM XMMHU Ha OIpeneia€HHOM 3Ttane €€ pa3BuTHs. Kypc XMMUU OCHOBHOM LIKOJIBI
OPUEHTHPOBAaH Ha OCBOCHHE OOYYAIOIIMMHUCS OCHOB HEOPraHWYECKOH XMMHUU U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAENBHBIX 00BEKTaX opraHndeckoil xumuu. CTpyKTypa CoAep KaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojxoia K ero usydenuro. CopeprkaHue
CKJIA/IBIBAETCSI U3 CUCTEMBI MIOHATUN O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI ITOHATUI
0 XuMHYeckoil peakuumu. OOe 3TH CUCTEMbl CTPYKTYPHO OPraHHM30BaHbl [0 MPUHLUIY
IIOCJIE0OBATENBHOIO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETHUYECKHMX IPEICTaBICHUM pa3HOTO
YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KAaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHSA
nepuoanueckoro 3akona Jl. M. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH, YYEHUS O CTPOCHUN
aTOMa U XMMHYECKON CBA3M, NMPEACTABIECHUN 00 AJIEKTPOJIUTUYECKON TUCCOLMAIMHN BEIIECTB B
pactBopax. TeopeTnyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYyYECHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBAaTEIIbHO OT OAHOTO YPOBHA K JpYromy,
BBINOJIHAS (YHKUHUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS M IIOJIy4€HUs U3Yy4aeMbIX BelleCTB Takasg oOpraHusanus
COJepKaHUs Kypca CHOCOOCTBYET IPEACTABICHUIO XUMHUYECKOM COCTaBISIOIIEH HayyHOH
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOH mpupoabl. Tem cambIM oOecriedynBaeTcss BO3MOKHOCTh
JUTst OpMUPOBaHUS Y 00y4aIOLMXCsl [IEHHOCTHOTO OTHOLLIEHUS! K HAYYHOMY 3HaHHUIO U METOJlaM
IIO3HAHMS B HaykKe. BaXKHO Takke 3aMETHUTh, YTO OCBOCHHE COJEpKaHUSA Kypca IMPOUCXOIHUT C
IPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEeHHBIX KypcoB: «OKkpyxatomui mup», «buonorus. 5—7
Kiacce» U «Dusuka. 7 Kiace.

JlanHas oOpa3oBaresnbHas NporpaMMa 00ecreuyrnBaeT YCBOGHUE YYalllMMUCS BaXKHEUIINX
XUMHUYECKHX 3aKOHOB, TEOpUH U TMOHATHUH; (OpMHUpPYET NpEACTaBICHHE O POJIM XHUMHU B
OKPY’KaIOIlleM MHUPE U KU3HU 4eaoBeka . [Ipu 3ToM OCHOBHOE BHMUMaHUE YIEIAETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyulecTBieHus . OZHMM M3 OCHOBHBIX ITPHHIIMIIOB
MOCTPOEHUS NPOrpPaMMBbl SIBJISI€TCS MPUHIUI JOCTYHHOCTH . OKCIEpUMEHTAJIbHbIE JaHHbIE,
MIOJIYYEHHBIE YYAIIMMHUCS MPU BBITOJIHEHUM KOJWYECTBEHHBIX OIIBITOB, IMO3BOJIIOT yYaIlMMCS
CaMOCTOSTENIBHO [IeJaTh BBIBOJBI, BBIABIISATH 3aKOHOMEPHOCTH . Iloaxonasl, 3aJl0KEHHBIE B
coJiepskaHue MPOrpaMMbl Kypca, CO3/Ial0T HEOOXOJIMMBIE YCIIOBUS JUISI CHCTEMHOTO YCBOECHHS
y4YaIIUMHUCS OCHOB HAyKH, /Ul 0OecreueHHsl pa3BUBAIOIIETO U BOCIUTHIBAIOLIETO BO3/IECHCTBHS
o0y4yeHHs Ha JIMYHOCTH ydarierocs . @opMupyemble 3HaHUSI TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOeXIeHUH HIKOJIbHUKA, IIEHTPAIBHBIM SIIPOM €r0 HAyYHOT'O MHUPOBO33PEHHUS .

ey 1 0COOEHHOCTH U3YUEHUS Y4eOHOI 0 MpeaMeTa
K HampaBiieHuto mnepBOCTENEHHOW 3HAYMMOCTH IPH peanu3alud 00pa3oBaTENbHbBIX
byHkuii npeamera «XUMHS» TPATUIUOHHO OTHOCIT (opMHpOBaHHE 3HAHUM OCHOB
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XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHUECKOHN NeATeIbHOCTH
YeJI0OBEKAa U KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOM KyJbTyphl. 3ajada NpeAMETa COCTOUT B
(GOpPMUPOBAHUN CHUCTEMBI XUMHUYECKHX 3HAHMA — BAXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, sI3bIKa
HAyKM, 3HAHUI O HayyHbIX METOJIaX M3YyYEHHUsS BEIIECTB MU XMMHUYECKUX PEaKLUi, a TAKXKE B
(GbOopMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,
HAOJIOJICHUEM U  TPOBEICHHEM XUMHUYECKOIO OJKCHEPHUMEHTa, COOJIOJACHHEM IMpPaBUI
Oe3omacHOro ooOpalieHus C BeHleCTBaMHM B IOBCEJAHEBHOM >KM3HU. Hapsgy ¢ stum nenu
W3y4YeHUs IMpeAMeTa B MPOrpaMMe YTOUYHEHBI U CKOPPEKTUPOBaHbI € YYETOM HOBBIX
NPUOPUTETOB B CHCTEME OCHOBHOTO oOmiero oOpasoBanusi. CeromHsi B 00pa3oBaHHH 0CO00
3HAYMMOM TNPHU3HAETCS HANPABICHHOCTh OOyYCHHMS Ha Pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH,
dopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyIpTypbl. O0y4eHHe YMEHUIO YUYUTHCS M MPOJIOIKATH
cBOE 00pa3oBaHHE CAMOCTOSATEIBHO CTAHOBHUTCS OJHOM M3 BaKHEHIINX (QYHKUIUH y4eOHBIX
MIPEMETOB.

B cBs13u ¢ 3TUM nIpU M3y4YEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HAUCHUE
MpPUOOpPETN TaKKe LeH, KaK:

* popMHUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

* HaIlpaBJICHHOCTb OOY4YEHMsI Ha CHUCTEMAaTHMYeCKO€ MpPUOOLICHHE Yydaluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

» o0ecrieueHUE YCIOBUH, CHOCOOCTBYIOMIMX NPUOOPETEHUIO OOYYAIOUIUMUCS OIbITa
pa3HoOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

* (opMHUpOBaHME YMEHMH OOBSCHATh U OLEHHMBATH SIBICHUS OKPY)KAIOLIEr0 MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, TOTYYEHHBIX IPU U3yUYECHUH XUMUU;

* popmMupoBaHue y 00y4yaronmxcs ryMaHUCTUYECKUX OTHOILIEHHH, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHE MOTHBAlMM K OOYYEHHIO, CHOCOOHOCTEl K CaMOKOHTPOJIO H
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHsS OOIIEYEIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGWIIS U HAIIPABJICHHOCTH AaJbHEHUIEro 0OyueHus!.

Mecto yueOHoro npeamera «XuMusi» B y4eOHOM IJIaHe

B cucreme oOmero o0OpazoBaHusi «XuUMHUS» MpPHU3HAHA O00s3aTENbHBIM Y4€OHBIM
MpPEAMETOM, KOTOPBIA BXOAWT B COCTaB MpeamMeTHOM obnactu «EcTecTBeHHO-HAaydHBIC
OpeIMEThl». YUeOHbIM IUIAHOM Ha e€ M3ydeHHe OTBeAeHO 68 yueOHbIX yacoB — mo 1 4y B
Henemo B 10 u 11 kiraccax COOTBETCTBEHHO.

Coaepxxanue 00pa3oBaHus 110 roJaM 00y4eHHUS

(mpakTHueckas 4acTh y4eOHOT0 coJiepKaHus npeamera yCuJIeHa
MaTepHaTbHOTEXHUYECKOW 0a3zoif  1meHTpa «Touka poctay / JETCKOTO TEXHOMapKa
«KBanTOopuym», HCHONB3yEeMOIo sl peaju3aluu o0pa3oBaTeIbHBIX MPOrpaMM B paMKax
IpenoaaBaHus XUMUH).



COJEPXAHUE KYPCA

ba3oBblii  ypOBEHB. 10—11 xmaccsl. Conepxkanue Kypca XapaKTepu3yercs
[IEJIOCTHOCTBI0O W CHCTEMHOCTBIO Y4eOHOrO MpeaMeTa, Ha OCBOEHHE KOTOpPOrO OTBEICHO
HEOOJIBIIOE, KECTKO JTUMUTHUPOBAHHOE ydeOHoe Bpems. OTtoOpaHHOE st 0a30BOTO OO0y4YEHUS
XUMHUHU COJAEpKaHUE IO3BOJISET U3y4yaTh €ro u B pexume 1 B Henemo. B mocnegnem ciyvae y
00y4aroIuXxcsi HOSIBUTCS BO3MOYKHOCTb HE NMPOXOJIUTh, & U3y4aTh, HE 3HAKOMUTHCS, & YCBAUBATh
310 coaepxanue. OcOOEHHO BaXXKHO ATO I TE€X YYalllUXCs, KOTOpbIE HE UMEIOT BO3MOXKHOCTHU
U3y4aTh XMMHIO Ha YriyOJeHHOM ypOBHE (M3-3a OTCYTCTBHSI TaKMX KJIACCOB B IIKOJE), HO TEM
HE MeHee cOOMPaIoTCs ClaBaTh €AUHBIN rOCy1apCTBEHHBIN K3aMEH M0 XHUMUU.

Kypc derko nenutcs Ha ABE paBHBIEC 110 OTBEACHHOMY Ha UX M3Y4YEHHE BPEMEHM YaCTHU:
OpPraHUYECKYI0 XUMHIO U OOIIYI0 XUMHUIO.

CrpykTypupoBaHHE€ Kypca OpPraHMYECKOM XHMHUHU OIpENeseTcsl uIeed pa3BUTUSA
yuanmxcs Henpo(uIbHBIX KJIACCOB CpelicTBaMu ydeOHoro npeamera. C 1eNblo YCUIEHUS! poin
JEAYKIUHA B OOy4YEeHUH XUMUU BHAuajie JAIOTCS KPaTKUE TEOPETUYECKHE CBEICHUS O CTPOCHUU,
KJIacCU(UKALlMK, HOMEHKJIAType OPraHMYeCKHX BEIIeCTB, OCOOEHHOCTSX peakuuid ¢ Hx
Y4aCTHEM.

CdopMupoBaHHbIlE TaKuM 00pa3oM TEOPETHUYECKHME 3HAHMS 3aTe€M pPa3BUBAIOTCS Ha
(akToJIOrMYEeCKOM MaTepuase Ipu pacCCMOTPEHUH KJIACCOB OPraHUYECKUX coenuHeHuil. B cBoro
ouepe]ib TaKOM MOAXO0/]I MO3BOJISIET U IIY0Ke U3YyUUTh caMM Kiacchl. Tak, OCHOBHBIE TIOJIOKEHUS
TEOPUM XMMHMUYECKOIO CTPOEHHUs OpPraHM4YecKux coeauHeHud A. M. bytiiepoBa 3akperuisroTcs
IIPU U3YYEHUU YTIIEBOJIOPOAOB (aJIKaHOB, AJIKEHOB, IMEHOB, AIKUHOB, APEHOB) M UX MPUPOTHBIX
UCTOYHUKOB (NPUPOAHOTO Taza, HEPTH H KAMEHHOTO YIUIA), KHUCIOPOACOICPKAIINX
OpPraHUYECKUX COEAMHEHHH (CHUPTOB, (PeHona, anbIeruaoB, KapOOHOBBIX KHUCIOT, CIOMXKHBIX
3(¢UpoB, KUPOB M YIIEBOAOB) M a30TCOJAEPKALIMX OPraHUYECKUX COCAMHEHUN (aMHHOB,
AMHHOKUCIIOT, OEJIKOB M HYKJIEMHOBBIX KHUCJIOT). 3aBepluIaeT Kypc OpraHu4ecKoi XUMuu pas3zaen
«XUMHSI ¥ KU3Hb», TJ€ 00ydaroluecs 3HAKOMSTCS C TaKUMU Ba)KHBIMH B NPAKTUYECKOM U
OMOJIOTUYECKOM OTHOIIEHWM BEUIeCTBAMM U MaTepuajamMH, KaK IUIacTMacchl M BOJIOKHA,
(epMeHTbI, BUTAMUHBI, TOPMOHBI 1 JIEKapCTBA.

OCHOBHBIM KpHUTEpUEM OTOOpa (PaKTHUECKOro MaTepuana Kypca OpraHM4ecKOd XHMHH
ABIISICTCA WJAed pealu3allii NMPaKTUKOOPUEHTHPOBAHHOTO 3HAYEHUS OOBEKTOB OpraHMYecKOu
XUMUH (COeTMHEHUN U peaKiuit).

Wnes o Benymel posm TEOPETUYECKUX 3HAHMM B IPOLECCE MO3HAHMSI MHPa BELIECTB U
peakuuii crtana OCHOBHOM M Il KOHCTPYMpOBaHUS Kypca obmieil xumuu. Ha ocHoBe enuHbIX
MOHSTUM, 3aKOHOB W TEOpPUH XUMHUHM Yy CTaplIEKIACCHUKOB (opMHpyeTcs 1LeJ0CTHOE
MPEJCTABICHUE O XMMHYECKOM HAayKe, O XMMHYECKON KApTHUHE MHUpPa, KaK COCTaBHOW 4YacCTH
€IJMHOM €CTECTBEHHOHAYYHON KapTUHBI MHpA.

B kypce oOmieil xuMuu BHavasie yriayOJsIFOTCS M PACIIUPSIOTCS 3HAHUSA, MOJIyUYEHHBIE
0o0y4aromuMMHUCs M3 Kypca OCHOBHOM IIKOJBI, O CTPOCHMM aroMa W BelecTBa Ha OCHOBE
[Tepuoanueckoro 3akoHa u Ilepuoamueckoit cucremsl J[. M. MenneneeBa, oOmUX CBOWMCTBAaX
KJIACCOB OPTraHMYECKUX M HEOPraHMYeCKHX COCTUHEHUH (KUCIIOT, OCHOBaHMH, aM(pOTEpHBIX
COEJMHEHUI) B CBET€ TEOPHH JJIEKTPOJIMTUYECKON nucconmanuu. Jlamee paccmarpuBaercs
KJIacCU(UKaLMs XUMHUUECKUX pEeaKklUii B OpraHM4eCKONM U HEOPraHWYeCKOW XMUMHH. 3aBeplIacT
KypC 3HAaKOMCTBO CTaplIEKJIACCHUKOB C IEPCIEKTUBAMHU Ppa3BUTHUS XHUMHUYECKOH HAayKh U



XUMHYECKOT0 MPOU3BOJCTBA, C MPOOIEeMaMH OXpaHbl OKpPYXKarolleld Cpeabl OT XUMHYECKOIOo
3arps3HEHUs U MyTSIMHU UX PELICHUSI.

OPI'TAHUMYECKAA X1MUA

HaGmionenue, mnpennonoxenue, rumnoresa. Ilouck 3akoHOoMepHocTed. Hayunblit
JKCIIEPUMEHT. BeIBO.

Teopusi cTpoeHnsi OpraHuYeCKUX CoeIMHEHM I

IIpenmer opranuueckod XMMHUH. MecTO M 3HA4EHHE OPraHUMYECKONM XMMHH B CHCTEME
€CTECTBCHHBIX HayK. BaneHTHOCTb. Xummuueckoe crpoeHue. OCHOBHBIE IIOJIOKCHHS TEOPUHU
CTPOEHUSA OPraHUYECKUX COCIMHEHUW. YTJIEPOIHBIA CKEJIET OpPraHUuYeCKOM MOJIEKYIIBI.
KparnocTe xumMnueckoit cBs3u. M3oMepus 1 n30MepHI.

YriieBoa0poabl # UX NPUPOAHbIE HCTOYHMKH

Anxanbl. [lpuponHplii ra3, €ro cocraB M NPUMEHEHUE KaK HMCTOYHHMKA JHEPIUU U
XUMHYECKOTO ChIpbsa. ['OMonoruueckuii psj NpelesbHBIX YINIEBOAOPOAOB. HM3omepus u
HOMEHKJIaTypa aJKaHOB. MeTaH M 3TaH Kak IpejacTaBUTenM ankaHoB. CBoiicTBa (ropeHue,
peaKkuMy 3aMelleHus, NMUpoiu3, aeruapuponanue). [Ipumenenue. KpekuHr u usomepusanus
QIKAaHOB. AJIKWIbHBIE paJukaibl. MexaHu3sM CcBOOOJHOPAJUKAIbHOIO TalOTeHUPOBAHUSA
AJIKaHOB.

AJnkeHbl. DTUJIEH KaK MIPeJICTaBUTENDb aJKeHOB. [loayyeHue 3TuaeHa B IpOMBIIIIEHHOCTH
(mermgpupoBaHue dSTaHa) WM B Jaboparopuu (meruaparanusi 3taHoina). CpoiicTBa (TOpeHHE,
OpomupoBaHue, TUApaTanus, noauMepusanus, okuciaenue pacrsopom KMnO4) u npumeHneHnue
stuneHa. [lonmmatmnen. [Iponunen. CrepeoperynsapHocTs noaumepa. OCHOBHBIE TOHATHS XUMUN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. Peakuu nojnuMepusanuu.

Juensl. byranueH ¥ M30IPEH Kak NPEACTaBUTENN TUEHOB. Peakuuu NpUCOEIUHEHMS C
y4acCTHEM COIPSDKEHHBIX JAMEHOB (OpoMHpoOBaHUE, MOJIMMEpH3allus, I'MIPOrajioreHupoBaHUE,
rusipupoBanue). HarypanbHblil 1 cuHTEeTHUECKHH KayuyKu. Pe3una.

AnKuHBI. AlleTUSIEH Kak MpeAcTaBUTENb adKuHOB. [loydyeHue anernineHa KapOUIHBIM U
MeTaHOBbIM criocobamu. [lomydyenue kapOupma xambiusa. CBoicTBa (TopeHHEe, OpOMHUpPOBAHUE,
rupaTanys, TpUMepu3alns) 1 IpUMEHEHHE alleTHIICHA.

Apenbl. ben3on kak npezacraButens apeHoB. COBpeMEHHBIE MPEICTABICHUS O CTPOCHUH
6en3ona. CBoiicTBa 6eH30i1a (rOpeHre, HUTpOBaHHE, OPOMUPOBAHKE) U €r0 IPUMEHEHHUE.

Hed1b u cioco6s! ee nepepabotku. CoctaB HedTH. [lepepaboTka HedTu: meperonka u
KpeKUHT. PudopMuHT HU3KOCOPTHBIX HeTenpoaykToB. IIoHATHE 00 OKTAaHOBOM YHCIIE.

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

CHI/IpTBI. MeTtaHoa M PTaHON KakK MPpEACTAaBUTECIN NPCACIbHBIX OAHOATOMHBIX CIIMPTOB.
CaoiicTBa 3TaHONa (TOpEeHUE, OKUCIEHUE B albAerui, Aeruaparanus). [lonydenue (OpoxeHnem
[JIIOKO3bI U THApaTaliel ATHIIeHa) U IPUMEHEHHe 3TaHOoJa. DTHIICHTJIMKOMb. [ IHIepuH Kak ele
OJIUH TIPEJICTABUTEIb MHOTOATOMHBIX CINUPTOB. KauecTBeHHas peakiust Ha MHOTOAaTOMHbBIE
CIHPTHI.

@enon. Ilomydyenue ¢enona wu3 kameHHoro yrisa. KaMmeHHbI yroip U ero
ucnosnb3oBaHue. KokcoBaHMe KaMEHHOTO YIS, Ba)KHEMIINE NPOIYKTHl KOKCOXMMHYECKOTO
IIPOU3BO/ICTBA.

B3anMHoe BnusHHE aTOMOB B MoJieKyse ¢eHoa (B3auMoeiHCTBHE ¢ OPOMHON BOJON U
ruapokcuoM Hatpus). [lonydyenue n npuMmeHnenue gpeHona.
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Ansperuabl. opManbAeTu U alleTaablAeru]] Kak NpeCcTaBUTeNu anpiaeruaos. [lonsrue
o ketoHax. CBolicTBa (peakuys OKHUCIEHHMS B KHUCIOTY M BOCCTAaHOBJIEHMSI B CIUPT, PEAKIUSA
nonukoHAeHcanun (opmanpaeruga ¢ ¢enonom). IlomydeHue (OKHCIEHWEM CHOUPTOB) U
npuMeHeHne Qopmanpaeruga W aneranpiaeruna.  OeHonoGopMalbaeTHIHbIE TIACTMACCHI.
TepMOoIIacTUYHOCTh U TEPMOPEAKTUBHOCT.

KapOoHoBbie KHCIOTBI. YKCycHasi KHCJIOTa Kak IPEeACTaBUTENb MpeAeSbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBONCTBAa YKCYCHOM KHCIOTHI (B3aUMOJAEHCTBHUE C
MeTaJlJIaMH, OKCHIAMH  METa/IOB, TUAPOKCHUIAMH METAIOB M  COJIAMU;  peaxkius
srepuduxanyn). [lpumMenenne ykCcycHOW KHCIOTHI.

Crnoxuble 3Qupsl 1 kupbl. CI0XKHBIE Y3QHUPBI KaK MPOAYKTHl B3aUMOJICHCTBUS KHCIOT CO
CHHpTaMH. 3HAUEHHE CIIOKHBIX OS(QUPOB B NPUPOAEC M KHU3HH denoBeka. OTaenbHbIE
IIPEACTABUTENIN KUCIOT MHOIO CTPOCHMS: OJICMHOBAsl, JIMHOJIEBAs, JIMHOJEHOBAs, aKpUIIOBAsd,
11aBeseBas, OeH30MHasl.

XKups! kak cioxkHble 3(UPHI NUIEPUHA U KUPHBIX KAPOOHOBBIX KUCIOT. PacTuTenbHble
U JKUBOTHBIC XXHMPBI, UX COCTaB. [ MOpONM3 WM OMBUICHHE >XUpOB. Mbutd. CHHTETHYECKHE
morouue cpenctBa (CMC). Ilpumenenue >xupoB. 3aMeHa XKMPOB B TEXHHUKE HEMMILEBBIM
CBIPbEM.

Vrneonpl. Ilonstue 00 yrieBomax. ['7oko3a Kak MpeaCcTaBUTENTh MOHOCAXapHUIOB.
[TonsiTHE O ABOWCTBEHHOW (DYHKIIMH OPraHUYECKOTO COSAMHEHUS Ha IPHUMEPE CBOMCTB TIIFOKO3bI
KaK ajJbJerua ¥ MHOTOATOMHOT'O CIIUPTAa — allbAETuA0CIupTa. bpoxkeHue rioKko3bl. 3HaUeHHE
Y IIPUMEHEHUE III0K03bl. DPYKTO3a KaK U30MEDP IIFOKO3BI.

Caxapo3a kak npezacraBurenb aucaxapunos. [IponzBoacTso caxapa.

Kpaxman u nemironosa Kak NpeAcTaBUTEN NojmcaxapunoB. CpaBHEHHE MX CBOMCTB U
O6uonornyeckas ponb. IlpumeHeHne 3Tux nojaucaxapuaos.

A3oTcoaepxaliue OpraHu4ecKkue CoeJHHEeHUs

AMuHBI. MeTuiiaMuH Kak HpeJCTaBUTENb anu(aTHYEeCKUX aMUHOB M AaHWIMH — Kak
apomaTuueckux. OCHOBHOCTh AMHUHOB B CpPaBHEHHUM C OCHOBHBIMH CBOICTBaAaMM aMMHaKa.
AHWIIMH ¥ €Tr0 CBOMCTBA (B3aUMOJICHCTBUE C COJISTHOM KHCJIOTOM U OpoMHOI Boo#). B3anmuoe
BIIMSIHUE aTOMOB B MOJIEKYJIaX OpPraHMYeCKHX COEIMHEHUH Ha mpuMmepe aHwinHa. [lomyuenue
anwimHa no peakuuu H. H. 3ununa. Ilpumenenue aHunmHa.

AMUHOKHUCIOTEL. ['TTMIIMH M ajaHWH Kak NPEICTABUTENN IPUPOIHBIX AMHHOKHCIOT.
CBoiicTBa aMMHOKHUCIOT KakK aM(OTEpHbIX OPraHUYECKUX COCTUHEHUH (B3aMMOJEHCTBHE C
niesoyaMu M Kucinoramu). OcoOeHHOCTH JMCCOLMAIMU aMMHOKUCIOT B BOJHBIX pacTBOpax.
bunonsipupie  noHbl. OOpa3oBaHHE MOJMIENTUIOB. AMHHOKANpOHOBas KHCIOTa Kak
MPEJICTaBUTENIb CUHTETHUYECKUX aMUHOKUCIOT. [loHSATHE O CHHTETHYEeCKUX BOJIOKHAX Ha
npuMepe KampoHa. AMMHOKUCIOTHI B MpHpojAe, UX Ouonormyeckas poiyib. HezameHumbie
AMUHOKHCIIOTBHI.

benku. benkn kak momumnentuabl. CTpykTypa OenkoBbIX Moiyiekyd. CBoHcTBa OenkoB
(ropeHue, rUAPOIN3, IBETHBIE peakiuu). buonoruueckas poib OEIKOB.

HyxnenHnoBble kucnoTbl. HykiaeMHOBBIE KHCIOTHI Kak NOJUMHYKJIEOTHIbl. CTpoeHue
Hykineornna. PHK n JIHK B cpaBHeHnn. MIX ponp B XpaHEHMHM W Iepenade HacIeACTBEHHOMN
uHpopmanuu. [ToHaTHE O TEHHON UH)KEHEPUH U OMOTEXHOJIOTHH.



['enernueckas CBs3b MEXKIY KJIacCaMHU OPraHUYECKUX coenubennii. IloHaTHE O
FCHGTI/I‘ICCKOﬁ CBs3HU U TCHCTHUUYCCKHUX psmax.

Xumus 4 KU3Hb

IInactmaccel u BosIoKHA. [lommMmepusanuss ¥ MONMKOHJEHCAIMsI Kak CIOCOObI
MOJIyUYEHUS! CUHTETUYECKUX BBICOKOMOJIEKYISIPHBIX coequHeHui. [lomyueHne MCKycCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COEIMHEHUH XMMHUYECKOM Moaudukanueid HPUPOIHBIX MOIUMEPOB.
CtpoeHue noIuMepoB: JTUHEHHOE, IPOCTPAHCTBEHHOE, CETYaToe.

[lonsitTne o mmactmaccax. TepMOIUIaCTUYHBIE W TEPMOPEAKTHUBHBIC —IMOJIHMEPHI.
OtnenbHbIC MIPEICTaBUTENN CUHTETHUYECKUX u HCKYCCTBCHHBIX MTOJINMEPOB:
(deHomopopMaIbICTHIHBIE CMOJIBI, TOJIMBHHIIXIIOPU/, Te(HIOH, TEILTYIOH]I.

[TonsTHE O XMMHYECKHX BOJIOKHAX. HaTypalbHbIC, CHHTETHYECKHE M HCKYCCTBEHHBIC
BoJIOkHA. Kraccudukamuss u OTHEIbHBIC TPEICTABUTEIN XHMHUYECKUX BOJIOKOH: alleTaTHOE
(TpuaneTaTHBIN IIEJK) U BHCKO3HOE, BUHWIXJIOPUIHOE (XJIOpPHH), MOJUHUTPHIBHOE (HUTPOH),
MOJIMAaMHTHOE (KaIpOH, HAWIIOH ), MOIM3(GUpPHOE (J1aBcaH).

@®epmenThl. DepMeHTh KaK OHOJOTHYECKHE KaTalu3aTopbl OEIKOBOM MPUPOIbL.
[Tonstue o pH cpenbl. OCOOEHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCTH U 3((HEKTUBHOCTS,
3aBUCHUMOCTh JICHCTBUS OT TemrepaTypsl u pH cpeasl pacTBopa) GEpMEHTOB 10 CPAaBHCHHIO C
HEOPraHMYECKUMHU  KaTaim3aropam. Poilb  (EpMEHTOB B IKU3HEIACATCILHOCTH KHBBIX
OpPTaHU3MOB H ITPOU3BOJICTBE.

Butamunpl. IlonsitTue o BuUTamMuHax. Buapl BUTAMUHHOW  HEZOCTATOYHOCTH.
Knaccudukanus BuramunoB. Butamun C kak npeacTaBUTeNb BOJAOPACTBOPUMBIX BUTAMUHOB U
BUTAaMUH A Kak IMPEJCTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

l'opmonbl. IlonsTe o©0 TropMOHaxX Kak OHOJOTMYECKHM AaKTUBHBIX BEIIECTBAX,
BBIMOJHSIONINX JHIOKPUHHYIO PETYISIHIO KU3HENCATENIbHOCTH OPraHu3MoOB. BakHelinme
CBOICTBAa TOPMOHOB: BBICOKas (PHU3UOIOTUYECKAs AKTHBHOCTh, TUCTAHIIMOHHOE JIEHCTBUE,
OpIcTpOe pa3pymieHue B TKaHsaX. OTIeNbHBIC MTPEJICTABUTEIIM TOPMOHOB: HHCYJIMH H aJIpSHAIINH.
[Tpodunaktuka caxapHoro nuadera. [IoHSITHE O CTEPOMIHBIX TOPMOHAX HA TPHUMEPE MOJOBBIX
TOPMOHOB.

JlexapctBa. JlekapcTBeHHass XHUMHSA: OT ATPOXUMHM U ¢dapMakoTepanuu 0
xumuorepanuu. AHTHOMOTHKM u aucbakTepmo3. HapkoTuueckue BemiectBa. Hapkomanus,
6opb0a ¢ Hell U mpodHIIaKTHKA.

Pemenne 3amau mo opraHuyeckoil xumuu. Pernenuwe 3amay Ha BBIBOI (HOPMYIBI
OpPTaHMYECKUX BEIIECTB MO MPOIYKTaM CTOPAHUS M MACCOBBIM JIOJISIM DJIEMEHTOB.

Hemonctpanuu. [TnaBnenue, oOyriiMBaHNe W TOPEHUE OPTaHUYECKUX BemIecTB. Mojenn
MOJICKYJT MPEJCTABUTEICH Pa3IUYHBIX KIIACCOB OPraHWYECKUX coenuHeHui. ['opeHue meraHa,
sTUieHa, anerwieHa. OTHOIEHWEe MeTaHa, JTHJEHA, aleTWIeHa M OeH30ja K pacTBopam
TepMaHraHaTa Kajius U OpoMHO# Bojie. [lonmydeHne STHIICHA peakIuei JeruapaTaiuy 3TaHoa,
aneTuiieHa — THAPOIU30M KapOuja Kaiblws. Pa3noxeHwe kaydyka NpU HarpeBaHUH,
UCTIIBITAHUE TPOIYKTOB pA3JIOKEeHHs] Ha HempeneiabHocTh. Kotekmus oOpasnoB HepTu u
He(TENPOAYKTOB, KAMEHHOTO YIJIS U MPOIYKTOB KOKCOXUMUYECKOTO MPOon3BoAcTBa. OKUCIeHHE
cnupta B anpieru]. KadecTBeHHbIE peakIMH Ha MHOTOATOMHBIE CHHPTHL. PacTBOPHUMOCTH
¢deHoNa B BOJIe TIpW OOBIYHOW TeMIiepaType M TpH HarpeBaHWH. KadecTBEHHBIC PEaKIMKM Ha
denon. Peaknus «cepeOpsHOro 3epKajay ambJAeTHJA0B M TIIOKO3bl. OKUCICHHE AJIbICTHUIOB U
TTFOKO3bI B KUCIIOTY ¢ moMomnbeio Tujapokcuaa Meau (I1). KauecTBeHHast peakius Ha Kpaxmall.
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Komneknus »¢upHbix wmacen. Kommekmust mmactMace W u3aenuid w3 Hux. Kosutekmus
HMCKYCCTBEHHBIX BOJIOKOH M M3JEIUU U3 HUX. B3auMoaercTBue aMMHaka U aHWJIMHA C COJITHOU
KkucinoTod. Peakuusi aHnnnHa ¢ OpOMHOM BOmOM. Jl0Ka3aTenbCTBO HAMMUUS (PYHKIIMOHATBHBIX
Tpynn B pacTBOpax aMHHOKUCIOT. PacTBopeHHMe W ocaxieHue OenkoB. LIBeTHBIE peakuuu
OenkoB. ['openue nruubero mepa u mepctsiHo HuTH. Moaens monekynsl JIHK. Ilepexonsbr:
3TaHOJ — ATWJIEH — O3TWICHIVIMKOIb — ASTHWIeHIUKOIAT Menu (II); staHonm — srtaHane —
sTaHoBasg kuciaoTta. Kosulekuus miactMacc, CHHTETUYECKMX BOJIOKOH M HW3JEIMNA U3 HUX.
PasnoxkeHue mepokcuaa BOJIOpOAa KaTana3ol ChIporo msica u cbiporo kaprodens. Komneknus
CMC, conepxamux 5H3uUMBI. Mcnbeitanue cpeasl pactBopa CMC wHAMKATOpHOW OyMaroi.
Kosnexknust BUTAMUHHBIX TpenapaToB. VcmblTaHue cpelbl pacTBOpa acKOPOWHOBOH KHCIOTHI
WHAUKATOPHOU OyMmaroi. McrpiTaHue anTeqHoro mpernapara MHCYJIMHA Ha OeNoK.

JIaboparopHble OMBITEL. M3roTOBIIEHWE MOJEICH MOJEKYJ OPraHHMYECKUX COCTUHCHHM.
O3HakoMIIEHHE ¢ KOJIJICKIHel 00pa31oB He(TH, KAMEHHOTO YIS U IPOAYKTOB HX NEepepadOTKH.
OOnHapyxeHHe B KEpOCHHE HempelnenbHbIX coequHeHni. O3HaKOMJIEHHE C KOJUIEKIIUEH
KaydykoB U o00pa3lamMu HU3JAeIUil U3 PEe3UHBI. PactBopenue rmiMuepuHa B BOAE U
B3aumozeiicteue ¢ rugpokcugom Meau (II). CpoiicTBa yKCyCHOW KHMCIOTBHI, 0OIIuE €O
CBOMCTBAMH MUHEPAJIbHBIX KUCIIOT. Jl0Ka3aTeIbCTBO HEMPEAEIBHOIO XapaKTepa KUJIKOro KHUpa.
B3aumopeiictBue rimoko3bl U caxaposbl ¢ runpokcugom Meau (II). KauectBennast peakuust Ha
kpaxmai. O3HaKOMJIEHHWE C KOJUIEKIMEW IulacTMacc M u3aenuil u3 Hux. O3HaKoOMJIEHHE C
KOJUICKIIMEe MCKYCCTBEHHBIX BOJIOKOH W W3JICIMH M3 HUX. PacTBopeHHEe OEIKOB B BOJIE.
OGHapyxxeHnue OenkoB B MoJioke. O3HaKOMJICHHE C KOJUICKIIMEM CHHTETUYECKUX BOJIOKOH W
u3nenui u3 Hux. O3nakomienue ¢ kowiekuenn CMC, conepxaiumx sH3uUMbL. VcnibiTanue cpessl
pactBopa CMC unaukaTopHoii 6ymaroi. O3HakOMJIEHHE ¢ KOJIJIEKIIMel BUTaMiUHOB. VcnibiTanue
Cpelbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHANKATOPHOU OyMarou.

IIpakTnyeckas padora Ne 1. Pemienue skcriepiMEeHTaIbHBIX 33724 Ha UICHTU(DUKAIIUIO
OpPTraHUYECKUX COETMHEHMI.

IIpakTnueckas padora Ne 2. PacriozHaBaHue I1acTMacc U BOJIOKOH.

OBILIAA X1MUA

Ilepuoanyeckuii 3aKOH U CTPOEHHE aTOMA

Otkpeitue JI. WM. MenneneeBsiM Ilepuognueckoro 3axkoHa. llepBble momnbITKM
KJaccu(UKalu XUMUYECKUX 3J€MEHTOB. BaxkHelie MoHsATHS XUMHUU: aTOM, OTHOCUTENIbHAs
aToMHas U MouieKyispHas Maccel. Otkpeitue JI. M. MenneneeBsiM Ileproguueckoro 3akoHa.
[Tepuonuueckuii 3akoH B popmynuposke /1. . Menzaeneesa.

[Tepuonnueckas cucrema J[. WM. Menneneea. Ilepuonmueckas cucrema [l U.
MengeneeBa kak rpagudeckoe orodpaxenue Ileproanueckoro 3akoHa. Pa3nuuHble BapuaHTBI
Ilepnonnueckoir cucremsl. Ilepuonsr u rpynnel. 3HaueHue Ilepumonnueckoro 3akoHa u
[Teproanyueckoil CUCTEMBI.

Crpoenne aroma. AToM — ciokHasg 4yacTuia. OTKpBITHE AJIEMEHTapHbBIX 4YacTUL U
CTPOEHMs aroMa. JSapo aroma: MIpOTOHBI M HEUTpOoHBbIL. HM3ortomsl. M3oTomsl Boxopona.
ONeKTpOHbI. JEKTpOHHAs 000JI0uKa. ODHepreTuueckuil ypoeHb. OpOurtamu: s- U p-.
d-OpOutanu. PacrpeneneHue 5JI€KTPOHOB [0 3HEPreTMYECKHUM YPOBHSAM U OpOMTAISIM.
ONeKTpOHHbIE KOH(QUTYpallMd aTOMOB XHUMHYECKHX D3JIEMEHTOB. BaleHTHblE BO3MOXHOCTH
aTOMOB XMMHYECKHUX 3JIEMEHTOB.



[lepuonuueckuii 3akoH U cTpoeHue artoma. COBpEMEHHOE TOHSATHE XHUMHYECKOIO
anemenTta. CoBpemeHHas ¢popmynnpoka [lepuonnyeckoro 3akona. IlpuunHa nepuoanYHOCTH B
W3MEHCHHN CBOMCTB XHUMHYECKHUX DJIECMEHTOB. OCO6CHHOCTI/I 3aII0JIHCHUSA OSHCPTCTUUCCKHUX
YPOBHEH B 3JICKTPOHHBIX 000JI0YKAX aTOMOB MEPEXOTHBIX AIEMEHTOB. DICKTPOHHBIC CEMEHCTBA
AIIEMEHTOB: S- U P-3JIEMEHTHI; d- 1 f-371eMeHTHI.

Crtpoenue BemecTBa

KoBanenrnas xumudeckas cBsizb. [loHsiTHE 0 KOBajeHTHOW cBsA3M. OOmIasi 3JIEeKTPOHHAs
napa. KpaTHOCTb KOBaJeHTHOM CBSI3U. OIJIEKTPOOTpUIIATENIbHOCTh. IlepekpbiBaHue dJeK-
TPOHHBIX OpOHUTAJEH, M- U CUTMa-CBsI3U. KoBajeHTHas MOJsipHAs M KOBAJCHTHAs HETOJIIpHAs
XuMu4yeckne cBa3M. OOMEHHBId M JOHOPHO-aKUENTOPHBIM MEXaHHW3Mbl  OOpa3OBaHHS
KOBAJEHTHOM CBs3U. BemecTBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBAa JIJIsl BEIIECTB MOJIEKYJISIPHOIO CTPOEHHUS.

Nonnas xummndeckas cBs3b. Katnonsl u annonsl. MoHHas cBsi3b U ee cBoicTBa. MoHHas
CBs3b KaK KpaillHWil ciydail KOBaJeHTHOW MOJSpHOHN cBsizu. DopmynbHAs eIUHUIIA BEIIECTBA.
OTHOCUTEIBHOCTH JACTICHUS XUMUYECKUX CBSI3€H HA TUIIBI.

Mertannuueckass Xumuueckas cBsizb. OOmmue (Qusmyeckre CBOMCTBA METaNlJIOB.
3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH METAIOB OT Temrieparypbl. CruiaBbl. UepHble U LIBETHbIE
CILIaBBI.

ArperatHbie cOCTOSIHUS BemecTBa. ['a3pl. 3akoH ABoraapo i ra30B. MoJsIpHBIA 00beM
ra3o00pa3HbIX BeniecTs (pH H. y.). XKuakocTu.

Bogoponnass xumuyeckass cBsizb. BojopogHas  cBs3b  Kak  OCOOBIA  ciydaid
MEXMOJIEKYJIIPHOTO B3auMOJEUCTBUA. MexaHu3M ee 00pa3oBaHHUS WM BIHUSHHUE Ha CBOMCTBA
BellecTB (Ha mpumepe BoAbl). lMcmonb3oBaHue BoAbl B OBITY W Ha MPOU3BOJCTBE.
BHyTpuMonekymsipHas BOJOPOIHAS CBS3b U €e OMOIOrHuecKas poJb.

Tunsl  kpucrammdeckux — pemerok.  Kpucramnmueckas — pemerka.  VoHHBIE,
METAJJIMYECKHE, AaTOMHBbIE W MOJIEKYJSPHbIE KPUCTAIIIMYECKHE pEIHIeTKH. AJIIOTPOIuS.
AMop(dHbI€ BelecTBa, UX OTJIIMYUTENbHbIE CBOICTBA.

UYucteie BemectBa UM cMmecu. CMecH W XMMHYECKHE cOequHEHHs. ['oMoreHHelie u
reTeporeHHsle cMecu. MaccoBass U oObeMHasi J10JIM KOMIIOHEHTOB B cMmecu. MaccoBast 1ot
npuMeceil. Pemenue 3amau Ha MaccoBylo Joi0 mnpumeceid. Krnaccudukainus BemectB 1o
CTETEHH UX YNCTOTHI.

Hucnepcusle cuctembl. Ilonartue nucnepcHodt cucremsl. JlucnepcHas ¢aza u
nucriepcuoHHas cpena. Knaccugukanus gucnepcHelx cucteM. KomouaHble AucrepcHbIe
CUCTEMBI. 30JI1 U TeIU. 3HaU€HHE AUCTIEPCHBIX CUCTEM B IIPUPO/JIE U KU3HU YEJIOBEKA.

DJIeKTPOJIUTHYECKAS] JUCCONUALUS

PaCTBopLI. PaCTBOpBI KakK T'OMOI'€CHHBIC CHUCTEMBbI, COCTOAIIMUEC M3 YaCTHI] paCTBOpI/ITeJ'ISI,
pPacTBOPEHHOTO  BellleCTBa W  MNPOJYKTOB WX  B3auMojeiicTBus. PacTBopenne  Kak
buszuKo-XxMMHUECKUN mporecc. MaccoBasi 107l pacTBOPEHHOTO BellecTBa. THIMBI pacTBOPOB.
MomnsipHasi KOHIEHTpalus BeniecTBa. MuHepalibHbIE BOBI.

Teopus 37AEKTPOIUTUUECKON JUCCOLMAIIUU. DIEKTPOJIUTHI U HEINEKTPOIUTH. CTeneHb
ANMEKTPOIUTHYECKON  aucconnanuu. CuibHBIE U cla0ble  JJEKTPOJIUTHL. Y PaBHEHUS
ANEKTPOJIUTHYECKON auccormanuu. MexanusMm aucconuanuu. CrymneHdaras JUCCOIHAITHS.
Bonopoanslii moka3ares.
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Kucnotel B cBeTe TEOpHUH DIIEKTPONUTHYECKOW guccomuaruu. OOmme CBOWCTBA
HEOPTraHUYECKUX M OPraHUYECKUX KHUCIIOT. Y CJIOBHUS TEUEHUS PEAKIUN MEXKIY JIEKTPOJIUTAMU
no xonua. Crenuguyueckue CBOMCTBAa a30THOW, KOHIICHTPUPOBAHHOW CEPHOM W MypaBbUHOU
KHCJOT.

OcHOBaHHSI B CBET€ TEOPHH SJCKTPOJIUTHYECKON JMCCOIMAINH, UX Kiaccuukamus u
obmue cBoWcTBa. AMHMHBI KaK OpraHudeckue oOcHoBaHHSA. CpaBHEHHE CBOWCTB aMMMAKa,
METHJIaMHHA U aHWJIMHA.

Conm W B CBeTe TEOPHUHM DJICKTPOJUTHUYCCKOM IHCCOIMAIMU, UX KiIacCHpUKAIMSA U

O6H_II/IG ceoiictBa. Comu kucasle M ocHOBHblEe. Coun OpraHU4YCCKHUX KHUCJIOT. Mgina ¢

DNEKTPOXUMUYECKUN Psiji HAMPSHKEHUA METANIOB M €r0 MCIOJIb30BAaHUE /I XapaKTEPUCTHKU
BOCCTAHOBUTEJIbHBIX CBOMCTB METAJLIOB.

Imaponmu3. Caywam rtuaponmsa coieil.  Peaknms cpeast (pH) B pactBopax
TUAPOIU3YIOLIMXCS CoJiel. [ MIpoin3 opraHM4ecKux BELIECTB, €r0 3HaYEHUE.

XumMn4yecKkue peakiuu

Knaccudpukanus xumudeckux peakiuil. Peakruu, uaymme ©0e3 H3MEHEHHS COCTaBa
BemiecTB. Knaccudukanus mo 4yuciny u CoCcTaBy pearupyroniix BEIECTB U MPOJYKTOB PEAKIIHU.
Peaknuu pa3noxeHwusl, COSTUHEHUS, 3aMEIICHUSI 1 OOMEHa B HEOPTaHWYECKOW XUMUH. Peaknuu
MIPUCOETMHEHUS, OTUIEIUIEHUS, 3aMEIICHUSI U U30MEpPU3alliid B OPTraHUYECKOM XUMHH. Peakuun
MIOJIMMEPHU3ALMHU KAK YACTHBIN CIIy4al peakuuil IPUCOCINHECHMUS.

TemnoBoit 3pdekT XUMHUYECKUX peakiuil. DK30- U OSHIOTEPMHUYECKHE DPEaKIIHH.
Tepmoxumuueckue ypaBHeHHUsA. PacyeT KojauyecTBa TEIUIOTBI IO TEPMOXMMHYECKUM
YPaBHEHUSM.

CkopocTp XuUMHUYECKMX peakiuil. [loHsATHE O CKOpOCTM XUMHUYECKHUX pEaKlHid,
AQHAJUTUYECKOE BBIpAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTPALUM, JABJICHUS,
TEMIIepaTyphbl, MPUPOABl PEATUPYIONIMX BEIIECTB, IUIOMIAAM HUX COMPUKOCHOBEHHUS. 3aKOH
JIEUCTBYIOIIUX Macc. Pemenne 3a1a4 Ha XUMHYECKYI0 KHHETHKY.

Karamms. Karammsaropel. Karanus. ['omoreHHsiii u rereporeHsslii karanus. [Ipumepst
KaTaJUTHYECKUX IMPOILIECCOB B MPOMBIIIJICHHOCTH, TEXHHUKE, ObITY. DEPMEHTHI U UX OTIHYHUS OT
HEOPraHMYECKUX KaTannu3aTtopoB. [IpuMeHeHne kaTann3aTtopoB U (epMEHTOB.

Xumudeckoe paBHOBecue. OOpaTuMble W HEOOpaTUMBIE pPEAKIMH. XUMHUYECKOe
paBHOBECHE M CIOCOOBI €r0 CMEIICHUsS Ha MpUMepe MoixydeHus ammuaka. CHHTE3 aMMHUaka B
MpOMBINUICHHOCTU. [loHATHE 00 ONTHUMAIBHBIX YCIOBUSX TMPOBEICHUS TEXHOJIOTHYECKOTO
mporecca.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE npouecchl. OKHCIUTENbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. OKHCIuTENb M BoccTaHOBUTENb. OkucieHne U BoccTaHoBieHue. (CocTaBieHue
YpaBHEHUN OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUi METOJOM AIIEKTPOHHOTO OasiaHca.

OOmue cBoiicTBa MeTaioB. XMMHUYECKHE CBOHCTBA METAJIOB KaK BOCCTAHOBUTEIICH.
B3aumoneiicTBue MeTalJIOB C HEMETaulaMH, BOJOM, KHCIOTaMH W PacTBOpPAMH COJIEH.
Meramnorepmusi.

Koppo3us MerannoB Kak OKHCIMTEIbHO-BOCCTAHOBUTENBHBIN mporecc. CrnocoObl
3aIIHATH METAJUIOB OT KOPPO3UHU.

OO0Omme CBOWMCTB @ HEMETAUIOB. XMMHUYECKUE CBOMCTBA HEMETAIIOB KaK OKUCIIMTEIEH.
B3auMopeiicTBrue ¢ MeTamiaamMu, BOJOPOJIOM M ApYruMu HemeTawiamMu. CBOMCTBA HEMETAILJIOB
Kak BOCCTaHOBHTENEH. B3aumoneicTBUe C TPOCTBIMH M CJIOKHBIMH  BEIIECTBAMM-
okucnutenassMu. OO0Iast XapaKTepUCTHKA TaJOTEHOB.
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Onektponu3. OOmme crnocoObl MOTYyYEeHUS METALIOB M HEMETAUIOB. JIEKTPOJIN3
pacTBOpPOB M pPacIUIaBOB 3JIEKTPOJIMTOB HAa MPUMEPE XJOpUAa HATpus. ODJIEKTPOJUTHYECKOE
nojyueHue amoMuHud. IIpakThueckoe 3HaueHME AJIEKTposiM3a. l'anpBaHOIUIACTMKA U
raJIbBaHOCTETUSI.

3axmtoueHue. llepcrekTuBBl  pa3BUTUS  XMMHUYECKOM HAayKH UM XMMHUYECKOIO
MPOU3BOJICTBA. XUMHUS U TPOOIIeMa OXPaHbI OKPYKaIOIIEH CPeIbl.

Hemonctpanuu. Pasmuunbsie dopmbl [lepuogmueckoit cucrembr JI. 1. Menneneena.
Mogenb KpucTalM4ecKol pemeTku xjopuaa HaTpus. OOpasubl MHHEpPAIOB C HOHHOU
KPUCTAJUIMYECKOM PELIETKON: KaJbLUTa, raiuTa. MOoJenu KpUCTaNIMYECKUX PEHIETOK «CYXOro
apaa» (Wi woja), anmasa, rpadura (wim KBapia). Moaens MOSIpHOTO oObema ra3oB. Tpu
arperaTHpIX COCTOSIHHSL BOAbL. OOpasnbl pasiMYHBIX JUCIEPCHBIX CHUCTEM: SMYJIBbCHIH,
CycHneH3uii, aspo3oneii, reneit u 3omnei. Koarymsiuus. Cunepesuc. S dext Tunngans. Mcnbiranue
pacTBOPOB AJIEKTPOJIUTOB M HEIIEKTPOIUTOB Ha MPEAMET AUCCOLUAIMH. 3aBUCUMOCTD CTEIIEHU
ANEKTPONUTUYECKON JUCCOIMAIMN YKCYCHOM KHUCIOTBHI OT pa3baBieHus pactsopa. lIpumepsi
peakiuii MOHHOro oOMeHa, MAYHIMX C 00pa3oBaHMEM OCajKa, ra3a WU BOJbl. XHUMHYECKUE
CBOICTBa KHUCIJIOT: B3aMMOJEWCTBHE C METAJIaMH, OCHOBHBIMU U aM(OTEPHBIMH OKCHIIAMH,
OCHOBaHUsMHU (IlIeJI0OYaMH M HEPACTBOPUMBIMHU B BOJE), CONsIMU. B3ammojeiicTBUEe a30THOM
KHCIOTEI ¢ Meapto. OOyriauMBaHWE KOHIIGHTPHPOBAHHOW CEPHON KHUCIOTOW Caxaposbl.
XUMHYECKUE CBOWCTBA IIECJIIOYEH: PEAKUUs HEUTpATU3alUM, B3aUMOJCHCTBUE C KHCIOTHBIMHU
OKCUJAMHM, coJsiMU. PasnolkeHune HepacTBOPUMBIX B BOJAE OCHOBAaHUN IpU HarpeBaHUU.
XUMHYEeCKHE CBOMCTBA COJICH: B3aMMOJCHCTBHE C MeTaIaMM, KHCJIOTaMH, IIeI0YaMH, C
apyrumu consmu. ['mnaponu3 kapobuna xanbims. M3ydenne pH pacTBOpOB T'HAPOIU3YIOMIMXCS
coJeil: kKapOOHATOB IEJIOYHBIX METAUIOB, XJIOPHUIA U aleTara aMMOHUSA. DK30T€PMHUYECKHE U
SHIOTEPMHUUYECKHE XHWMUYECKHE peakUuu. TersoBble SBJICHUS IPU PACTBOPEHUH CEPHOU
KHCJIOTBl 1 aMMHUAYHOU CENUTPhl. 3aBUCUMOCTh CKOPOCTH PEAKLUMUU OT IPHUPOAbI BEIIECTB Ha
NpUMepe B3aUMOJCICTBUA PACTBOPOB PA3NIUYHBIX KHUCIOT OJWHAKOBOM KOHIIEHTPALUU C
OJIMHAKOBBIMM KyCOYKaMHu (TpaHyjamMH) LIMHKAa M OJMHAKOBBIX KYCOUYKOB pa3HbIX METAJUIOB
(MarHus, IMHKa, ’eJie3a) C pacCTBOPOM COJISIHOM KHUCIIOThl. B3auMmonelicTBue pacTBOPOB CEpHOM
KHUCJIOTBI C pacTBOpaMU THOCYNIb(aTa HATpHsl Pa3IU4YHOM KOHIEHTPALMM M TEMIIepaTyphl.
Mopnens kumsiero ciosl. PaznoskeHue mnepokcuaa BOJOpPOJa C MOMOIIbIO HEOPraHMYECKHX
katanuzaropoB (FeCl2, KI) u npupoaHbix 0OBEKTOB, COAepiKalMX KaTajazy (ChIpoe MsCo,
kaprodens). IIpocTeifline OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMU: B3aUMOJIECHCTBHE
IIMHKA C COJISIHOM KUCJIOTOH U kene3a ¢ cynbparom meau (II). Monens anexrponuzepa. Mozaens
ANEKTPOJIM3HON BAHHBI JUISl OJTYyYEHUS aTFOMUHUS.

JlaGopaTopuble onbIThl. Omnpe/iesieHne TUIMAa KPUCTAIUTMYECKON pPEIIeTKH BEIIeCTBa U
OINMCaHUE ero cBOMCTB. O3HAKOMIIEHHUE C JUCTIEPCHBIMU CUCTEMAMHU.

Peaxnuu, nnymue ¢ obpazoBaHreM OcCajka, ra3a WM BOABI. B3anMojeiicTBrue COSHOM
KUCJIOTHI ¢ muHKOM, okcumom Memu (II), ruapoxcumom memu (II), kapOoHATOM KabITus.
B3aumonelictBue pactBopa THMAPOKCHAA HATpUs C COJSHOW KHUCIOTOM B IPUCYTCTBUU
denondranenna, c¢ pactBopom xjopuna sxenesa (III), ¢ pactBopom coin anIOMHUHUS.
BsaumoneiictBue pactBopa cynsdpata meau (II) ¢ >xeme3om, M3BECTKOBOI BOJION, pacTBOPOM
xyopuna kanbius. [lomydenue rupokapOoHaTa Kalblusg B3aUMOICHCTBUEM H3BECTKOBOM BOMIBI
¢ okcugoMm yriuepona (IV) (Beiabixaemblii Bo3nyx). McmplTaHne HHIMKATOPOM pacTBOPOB
TUAPOJIM3YIONINXCS W HErHJIPOJU3YIOMUXCS cojeil. Peakius 3aMerieHus Menu ejie30M B
pactBope cynbdara meau (II). [Tomydenne kucmopona pasziokKeHHEM MEPOKCHUIA BOJIOPOA C
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IIOMOUIBIO TUOKCUAA MapraHua. Ilomydenue Bomopona B3aMMOJAEHCTBUEM KHCIOTHI ¢ IIMHKOM.
O3HakoMIIEHHE C TIpernapaTaMu ObITOBOW XUMUH, COJICPKAIIUMH SH3UMBI.

IIpakTnueckas padora Ne 1. [TonydyeHue u pacrio3zHaBaHUE I'a30B.

IIpakTunuyeckas padora Ne 2. Pemenue sKkCriepuMEHTAIBHBIX 33124 Ha UACHTU(DUKALIUIIO
HEOPraHWYECKUX U OPraHUYECKUX COCIUHEHUN.

IIpakTuyeckasi padora Ne 3 (masf [ABYX4acOoBOrO BapuaHTa M3YYCHHS Kypca).
['eHeTnyeckass CBA3b MEXAY DPa3jIMYHBIMM KJIAaCCAMHM HEOPTaHMYECKUX U OPraHU4ecKHX
BELICCTB.

HJ’IaHl/IpyEMble pe3yJabTaTbl 0OCBOCHUA yqeﬁﬂoro npeamerTa

Juunocmuvie  pesynomamur  Obyualowuiica  noayuum  603MOMCHOCHL 071
dopmuposanusn credyrouwux auunocmuvix YY/I:

. OIpe/ie/IieHuEe MOTUBALIMU U3YYEHUsl yUeOHOro MaTepuaa;

. OLICHMBAHHME YCBAaMBAeMOI0 Y4eOHOro MaTepuaja, HUCXOIs M3 COLUAIbHBIX U
JUYHOCTHBIX [ICHHOCTEH;

. MOBBIIICHHE CBOEro 00pPa30BAaTEIBLHOTO YPOBHS U YPOBHA TOTOBHOCTU K
M3YYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XMMHHU U OOIIECTBA;

. 3HAHUE TIPABUJI MIOBEICHUS B UPE3BBIYANHBIX CUTYAIUsX;

. OILICHMBAHHE COIMATILHOM 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMUEI;

. BIIaJICHUE TPABHJIaMU OE€30MAaCHOTO OOpAalleHHs] ¢ XMMUYECKUMU BEUIECTBAMU U

000pyI0BaHUEM, MPOSIBIICHUE YKOJIOTHUECKON KYIbTYPHI .

Memanpeomemmnule pe3yibmamaol

PeryasitTuBHbIe

Obyuarowuiics nOIYYUm B03MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOUUX Pe2YIAMUBHBIX
YVI:

. [enenojaraiie, BKIIOYas IIOCTAaHOBKY HOBBIX Iejield, mpeoOpa3oBaHUe
MPaKTUYECKOW 3aJaud B IIO3HABATEIbHYIO, CaMOCTOSITEIbHBIM aHAIN3 YCIOBHM JOCTHUKEHUS
LeJIM Ha OCHOBE Yy4€Ta BBIJEJICHHBIX YUYUTEIIEM OpPUEHTHUPOB JEWUCTBHS B HOBOM Y4eOHOM

MaTepuane;

® IJIAaHUPOBAHUC ITYTU JOCTHIKCHUSA ueneﬁ;

. yCTaHABIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE aJlbTEPHATUBHBIX CIOCOOOB
JIOCTIOKSHHS 1IeJIM U BBIOOp Hambosiee 3 PpeKTUBHOTO cr1ocoba; © yMeHHe CaMOCTOSITEIIBHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIPABJIATh UM; * YMEHUE MPUHUMATh PEIIeHUs] B MPoOIeMHON
CUTYallNH;

. MOCTAaHOBKAa Yy4YeOHBIX 3a/lay, COCTaBIIEHHWE TUIaHA M TMOCJIEI0BATeIbHOCTH
JIEHCTBHIA,

. OpraHu3alys paboyero MecTa mpy BHITIOJTHEHUU XUMUYECKOTO SKCIIEPUMEHTA;

. MPOTHO3UPOBAHUE PE3yIbTATOB O0yUYEHHUsI, OIICHUBAHWE YCBOCHHOTO MaTepHala,

OLIEHKa KayecTBa U YPOBHS INOJYYEHHBIX 3HAHUM, KOPPEKLUs IUIaHa U crocoda JEHCTBHS MpHU
HeoOxoaumoctu . [lo3HaBarenpHbie OOyJaromuics NOIYyYUT BOZMOXKHOCTD JUIsl (POPMUPOBAHUS
CIEAYIOLIMX MTO3HAaBaTeNbHbIX Y'Y /I:

. TIOWCK U BBIZICTICHHE HHPOPMAIINH;

. aHaJu3 yCIOBHH M TpeOoBaHMI 3a/1auM, BHIOOp, COMOCTABICHUE U 0OOCHOBAaHUE
crioco0a perIeHus 3aa9H;

. BbIOOp Hambosee >(P(PEKTUBHBIX CIOCOOOB pEIIEeHUs 3a/a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

. BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKHy;

. CaMOCTOSITENIFHOE CO3[IaHME AITOPHTMA JESTEIFHOCTH TPH PEIICHHH MPoOiieM
TBOPYECKOT'O M TOMCKOBOT'O XapaKTepa;

. YMEHUS XapaKTePH30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO U CBOWCTBAM;
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° OIMCHIBaHUE CBOMCTB: TBépI[BIX, KHUOKHUX, Fa3006pa3HI:IX BCIICCTB, BBIACIICHUEC UX
CYIICCTBCHHBIX ITPU3HAKOB;

. n300pa’keHre cOCTaBa MPOCTEHIINX BEIIECTB C MMOMOIIBI0O XUMHUECKUX (HOpMyT U
CYIIHOCTH XMMUYECKUX PEaKIUi C MOMOIIbI0O XMMUYECKHX YPaBHEHUH;
. NpoBe/IeHUE HAOIOJCHUH, ONTMCAHNE TIPU3HAKOB U YCIOBUI TE€UCHUS XUMUYECKHX

peaxiuii, BHITOJIHEHNE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIM3a HaOMIOACHUN
32 JKCHNEPUMEHTOM, pEIIeHUE 3aJadv, MOJTy4eHHEe XHUMHUYECKONW HMH(OpMAlUU W3 Pa3IHUHBIX
HCTOYHUKOB;

. YMEHHE OpPTraHU30BbIBATh UCCIICIOBAHUE C LIEIHI0 IPOBEPKU THITOTES;

. YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI,

. YMEHHE OOBEKTHBHO OIEHWBATh WH(MOPMALHUIO O BEHIECTBAX M XUMHUYECKUX
nporueccax, KpUTHUEeCKH OTHOCUTHCS K NICEBAOHAYUYHON HH(DOpMAIIIH.

Kommynukamuenuie

Obyyarowutics  noayuum  803MOJNCHOCMb Ol (popmuposanus  Cle0yruux
KommyHuxamusnvix YV/I:

® IMOJIHOC M TOYHOC BBLIPAKCHHC CBOUX MBICIIEH B COOTBETCTBHUHM C 3aJadyaMu M
YCJI0BUSAMH KOMMYHUHKAIIUU;
® AZICKBATHOC HCIIOJIb30BAHNUEC PCYUYCBLIX CPCACTB IJId Y4YaCTHUA B IOUCKYCCHUU U

apryMeHTaluu CBOEH MO3ULIMH, YMEHUE IPEICTaBISITh KOHKPETHOE COIEPKAHUE C COOOILIEHUEM
€ro B IMMCbMEHHOU U YCTHOU (hopme, ompesiesieHne Crocob0B B3aUMOICHCTBHS, COTPYAHHYECTBO
B TIOMCKE ¥ cOope nH(pOpMaInu;

. orpezeneHue crnoco00B B3aWMOJAEUCTBUSA, COTPYIHHYECTBO B IMOUCKE U cOope
uHpOpMaLMK, YYacTHE B JUalore, IUIAHWPOBaHME OOMIMX CIIOCOOOB pabOTHI, MPOSBICHUE
YBaXUTEIBHOTO OTHOUIEHUS K IPYTUM y4aluMCs;

. ONMCAHUE COJACPNAHMS BBINOIHSAEMBIX JCHCTBUI C LEIbI0 OPUEHTUPOBKH B
MPEAMETHONIPAKTHYECKON 1€ATEIbHOCTH;

. YMEHMsSI YUUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPAMHALMHU Pa3INYHBIX
MO3ULIUHA B COTPYJHUYECTBE;

. dbopMynupoBaTh COOCTBEHHOE€ MHEHHE U TIO3UILHUI0, apPryMEHTUPOBaTh U
KOOPJMHUPOBaTh €€ C MO3UIMAMU HapTHEPOB B COTPYJHHUYECTBE NpPU BBIPAOOTKE OOIIEro
pelIeHNs B COBMECTHOM €ATEIbHOCTH;

. OCYIIECTBIIATh  B3aUMHBIA KOHTPOJIb M  OKa3bplBaTb B  COTPYJHUYECTBE
HEO0OXOAUMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBaTh OOIIME CIOCOObI PabOThI; OCYILECTBIATH KOHTPOJIb, KOPPEKIUIO,
OLICHKY JeHCTBUI MapTHEPA, YMETh YOSKIaTh;

. UCIIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEACTBA JUIsl OTOOPa)KEHUSI CBOMX UYBCTB,
MBICJIC, MOTUBOB U MOTpeOHOCTEH; 0TOOpakaTh B peuu (omucaHue, 00BSICHEHUE) COlepKaHUE
COBEpIIAeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMAIN3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKATUBHYK) KOMIIETEHIUIO, MCIOJb3Ysl CpPEICTBAa YCTHOM U
NUCbMEHHOW KOMMYHHMKAllMM TpU paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN
JUTEPATypOl, CHpPAaBOUYHBIMU TaONMIIaMH, MPOSBIATH FOTOBHOCTh K YBaXXEHHMIO MHOW TOUYKU
3peHus npu o0CYKIECHUH PE3yJIbTaTOB BHITOJIHEHHON paboTHI.

Ilpeomemnvimu pesynomamamu usyuenus npeomema «Xumusa» ¢ 10 knacce
AGNAIOMCA Ce0YIoOuUe YMEHUA:
1. B mo3HaBarenbHOU chepe:

e JIaBaTh ONpEICIICHUS W3YyYEHHBIX TOHATHH: «XHMHYECKHHA DIIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IIPOCThIE U CIIOKHBIE BEIECTBA», «BEIIECTBO», «XUMUUEcKas (GopMymay,
«OTHOCHWTEJbHASE  aTOMHAas  Macca», «OTHOCHTEIbHAas  MOJIEKYJSpHAs  Maccay,
OpraHM4ecKre BeIecTBa, UX Kiaccu(UKalus U HOMEHKJIATypa, CBOMCTBA, MOIyuYeHHE U
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NPUMEHEHUE; H30MEpHUs, TOMOJOTHUSAIOIUMEPHI, THUIBl XUMHUYECKUX OpPraHUYECKUX
peakuuii u zip.

omucaTh  JIEMOHCTPAllMOHHBIE H  CAMOCTOSITEIbHO  IPOBEACHHBIE  XUMHUYECKUE
SKCHEPUMEHTBHI;

ONUCHIBaTh U PA3IMYaTh U3YyUYEHHBIE KJIACChl OPTaHMYECKUX COCTUHEHUN, XUMUYECKUE
peakuuy;

KIIACCU(UITUPOBATH U3YUECHHBIC OOBEKTHI U SIBIICHUS;

JeNaTh BBIBOABI M YMO3AKIIOUEHHUS W3 HAOJMIOJACHHM, H3yYEHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, TPOTrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIECTB MO aHAJIOTHHU CO
CBOMCTBAMM M3YYEHHBIX;

CTPYKTYpUPOBATh U3YYCHHBIN MaTepHal U XUMHUECKYI0 HHPOPMAIUIO, TTOTYICHHYIO U3
JIPYTrUX UCTOYHUKOB;

MOJICJIUPOBATh CTPOCHUE OPraHUUYECKHUX BEILIECTB.

2. B 11IeHHOCTHO — OpHEeHTalMOHHOH cdepe:

AHAIM3UPOBATh W OIICHUBATH IMOCIEIACTBUSL JJII OKPYXKAIOMIEH cpeapl OBITOBOW W
MIPOU3BOJICTBEHHOMU JESTENFHOCTH YEIIOBEKA, CBA3aHHOI ¢ MepepaboTKOMN BEIIECTB;

3. B TpynoBotii cdepe:

MIPOBOJIUTh XUMUYECKHUM SKCIIEPUMEHT;

4. B chepe Oe3omacHOCTH KU3HEACITCITLHOCTH:

OKa3bIBaTh NIEPBYIO MTOMOIIb IIPU OTPABIICHUSIX, 0KOTaX U JIPYIHMX TpaBMaXx, CBS3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.

Y4eHuK HAy4YuTCH:

o Hazvleamb W3YYCHHBIC BEIIECTBA IO «TPUBHAIBHOW» WJIM MEXIYHAPOIHON
HOMEHKJIATypE;

o onmpedenamsp. BAJICHTHOCTh U CTETICHb OKUCICHUS XMMHYECKUX AJIEMEHTOB, THUII
XMMUYECKOM CBSI3U B COEIMHEHMSX, 3aps/ HOHA, XapaKTep Cpeldbl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCIUHEHUU, OKUCIUTEIh M BOCCTAHOBUTEID,
MIPUHAJIEKHOCTh BEUIECTB K PA3JINYHBIM KJIaccaM OPraHUYEeCKUX COECIMHEHMUI;

o Xapakmepu30eamsv. OIEMEHTHl MaJbIX [EPUOJIOB IO UX TOJIOKEHUIO B
nepuoanueckoit cucreme JI.M.MenneneeBa; oOmiye XHUMHUYECKHE CBOWCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPTraHUYECKHUX
COCIMHEHUH; CTPOEHUE M XUMHUYECKHE CBOMCTBA H3YYEHHBIX OPraHUYECKHUX
COCIUHCHMIA,

o 00bACHAMb. 3aBUCUMOCTb CBOMCTB BEUIECTB OT UX COCTAaBA U CTPOEHUS; IPUPOY
XUMUYECKOW CBA3U (MOHHOW, KOBAJIEHTHOM, METAJTMYECKOI), 3aBUCHMOCTH
CKOPOCTH XMUMHUYECKOM pEaKIMU M TOJIOKEHUS XMMHYECKOTO PAaBHOBECHS OT
pa3IuYHbIX (haKTOPOB;

O  GbLINOJIHAMb XUMUYECKUN IKCHEPUMEHm TI0 PACIO3HABAHUIO BAKHEUILINX
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB;

o NpoeoOumb  CaMOCTOSTENBHBIM  TMOUCK  XUMHUYEeCKOW  uHpopmamuu ¢
WCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX W3JIaHHM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VIHTepHEeTa); HCMONBH30BAThH
KOMITBIOTEPHBIC TEXHOJOTMH [JI1 OOpabOTKM © TMepeayd XUMHYECKOU
uH(pOpMaIlUKU U €€ MPe/ICTaBICHHs] B pa3IN4HbIX (hopMax;

Yuyenuk MNOJYYHUT BO3MOKHOCTb HAYYUTHLCH:

BbIZIBUT'aTb HW TPOBECPATH OIKCICPUMCHTAJIIBHO THUIIOTC3bI O XHUMHUUYCCKHUX CBOMCTBaxX
BCIIECTB HA OCHOBC HMX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTylIaTb B XUMUUYCCKHE
PCaKnun, O XapakKTepe U NPOAYKTAX Pa3JINYHBIX XUMHUYICCKUX peaKHHﬁ;

XapaKTE€prU30BaTh BCHICCTBA II0 COCTaBy, CTPOCHHIO U CBOfICTBaM, YCTaHAaBJINBATh
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCIKIY JaHHBIMU XapaKTCPHUCTUKAMHU BCIICCTBA,

15



COCTAaBJIATL MOJICKYJIAPHBIC W IMOJIHBIC MOHHBIC YPAaBHCHUA IO COKpAIICHHBIM HOHHBIM
YpaBHEHUSIM;

IMPOrHO3UpPOBATh CIIOCOOHOCTE BCIICCTBA IMPOSABJIATH OKHUCJIUTCIIBHBIC N
BOCCTAaHOBUTEJIbHBIEC CBOMCTBA C YUETOM CTEIEHEW OKHUCICHHS DJIEMEHTOB, BXOJAIIUX B
€ro COCTaB;

COCTaBISITh ~ YPaBHEHMSI ~ pPEAKIHi,  COOTBETCTBYIOUIMX  IOCJIEI0BATEIBHOCTH
MPEBPALLCHUI HEOPTAHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

BBIIBUTAaTh M IPOBEPATh SKCHEPUMEHTAIBHO TUIOTE3bl O pe3yjbTaTax BO3ACHCTBUS
pa3InYHbBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH PeaKInu;

UCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS JJIS HKOJIOTUYECKHM T'PaMOTHOIO IMOBEACHUS B
OKpYXKaroILEH Cpese;

HCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIETCHIIUU MPH BBIMOJIHEHUU MPOEKTOB U
y4e0HO-UCCIIEI0BATENbCKUX 3a/ad 110 M3YyYEHUIO CBOMCTB, CHOCOOOB MOJIY4YEHUS U
pacrno3HaBaHUsI BEILIECTB;

00BEKTUBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;
KPUTHYECKH OTHOCHUTHCA K MICEBJOHAYYHON MHPOpMAIUH, HET0OPOCOBECTHOM pekiiaMme B
CpeACTBax MaccoBOi MH(OpMAINH;

OCO3HaBaTh 3HA4YCHHE TEOPETHUECKUX 3HAHMM MO0 XUMHHU s TMPAKTUYECKOU
JIeSITEJIbBHOCTH YEJI0OBEKa,

CO3/1aBaTh MOJICNIM U CXEMBI JJIsl pellIeHus] yueOHBIX U MO3HABATEIbHBIX 33a4; TOHUMATh
HEOOXOJUMOCTh COOJIIOJICHUSI IMPENNMCAaHUM, MpelaraéMblX B HHCTPYKLHUAX IO
MCIOJIb30BAHUIO JIEKAPCTB, CPECTB OBITOBON XUMHH U AP.

Ilpeomemnvimu pesynomamamu usyuenuna npeomema «Xumua» 6 11 knacce

ABNAIOMCA CEOYIOU{Ue YMEHUA:

1.

10.

dopMupoBaHUE 3HAHHMI OCHOB XMMHYECKOW HAYKH: BOKHEHIIUX (PAKTOPOB, MOHSTHIA,
XMMHUYECKMX 3aKOHOB M  TEOpUHM, sA3blKa HAyKd, JAOCTYHHBIX OO0OOILEHHI
MHPOBO33PEHYECKOr0 XapaKkTepa.

YcBoeHue ydyanuMucs BaXHEHIIMX 3HAHUHA 00 OCHOBHBIX MOHATHUSAX M 3aKOHAX XMMMHU,
XUMHYECKON CUMBOJIMKE.

Pa3zButne ymeHuil HaOmogaTb U OOBACHATH XMMHUYECKHE SIBJICHUS, MPOUCXOASIINE B
pHUpojie, 1abopaTOpUH, B IOBCEAHEBHON KU3HU.

OBnazneHne ydalniMMHCs yYMEHHSMM IPOM3BOJUTH pacueTbl HA OCHOBE XHMMHYECKHX
(dbopMyJ1 BELIECTB U YPAaBHEHUN XUMHUECKUX PEaKIIN;

@dopMHUpOBaHUE CHENMATbHBIX YMEHMH: OOpamarbCsi € BELIECTBAMH, BBINOIHATh
HECJIOKHBIE AKCIIEPUMEHTHI, COONI0/as MpaBuUia TEXHUKH O€30MaCHOCTH; TPaMOTHO
OPUMEHATh XMMUYECKHE 3HaHUS B OOLIIEHUHU C IPUPOJION U B MOBCEIHEBHON JKHU3HH.
PackpelTHe TYMaHMCTMYECKOW HAINPABIECHHOCTH XHMHH, €€ BO3PACTAIOUIEH pOJM B
pELICHUH TJaBHBIX HPOOJEeM, CTOSIIUX Iepesa 4eIOBEYeCTBOM, M BKJIaJa B HAyYHYIO
KapTHUHY MHUDA.

PazBute JMYHOCTHM OOy4YalOUIMXCS: MX  MHTEIUIEKTyaJlbHOE M HPaBCTBEHHOE
COBEpUICHCTBOBAHUE, (OPMUPOBAHHWE Yy HHUX TYMAHUCTHUECKUX OTHOIICHUH U
HKOJIOTHUECKU  11€1ecO00pa3HOro TOBEJACHHUS B OBITY M B Ipoliecce TPYIOBOU
JIeATEIbHOCTH.

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH ydaluxcs B
IpoLecce MPOBEIEHUSI XUMUYECKOT0 IKCIEPUMEHTa CaMOCTOSATEIBHOIO MPUOOpETEeHUS
3HaHUH B COOTBETCTBUHU C BO3HUKAIOUIMMU )KU3HEHHBIMU MOTPEOHOCTIMU;

Bocnurtanue OTHOIIEHUS K XUMHUHM KaK K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 2JIEMEHTY 00IIe4eTI0BEYECKON KYIbTYPBHI;

[IpumeHeHre ydallMMUCS TOJYYEHHBIX 3HAaHUW M yMEHUH 18 0Oe30macHoro
UCIIOJIb30BaHUSl BEIIECTB M MaTepuajoB B OBITY, CEIbCKOM XO34HCTBE M Ha
IIPOU3BOJCTBE,  PEHICHUs  NPAKTUYECKUX  3aJa4 B  ITOBCEJHEBHOW  JKU3HH,
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IPENyNPEXACHUS ABICHUHN, HAHOCSIIMX BPEl 3I0pPOBBIO YEJIOBEKA U OKPYXKAIOLIEH cpene
(pa3BUTHE PKOJOTUYECKON KYIbTYPhI YUAIIHXCS).
Y4YeHuk HayuuTcs:

1. Ha3bléamp W3Y4YCHHBIC BEIIECTBA 110 «TPUBHAIBHON» WIM MEXIYHAapOJHOU
HOMEHKJIATypE;

2. onpedenamp. BAJICHTHOCTb U CTEIIECHb OKHUCICHMS XMMHWYECKHUX JJIEMEHTOB, THUII
XUMHUUYECKON CBS3M B COEAUHEHMSX, 3apsij] HMOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKHX COCAUHCHHMM, OKHCINTENb M BOCCTAHOBUTEINb,
IIPUHA]JIEKHOCTD BELLECTB K PA3JIMYHBIM KJIacCaM OPraHUYEeCKUX COEIMHEHUI;

3. xapakmepu3zoéamb. DIEMEHTbl MalbIX IIEPUOJOB IO MX IIOJIOXKCHHUIO B
nepuonuueckoit cucreme J[.M.MenaeneeBa; oOmme XHUMHYECKHE CBONCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKHX
COCIMHEHUI; CTPOEHHWE MU XMMHUYECKHUE CBONCTBA H3YUYEHHBIX OpPraHMYECKUX
COCIUHCHMI,

4. 00vACHAmMS: 3aBUCHMOCTb CBOWCTB BELIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY
XUMHUYECKON CBSI3M (MOHHOW, KOBAJEHTHOW, METaJUIMYECKON), 3aBUCHUMOCTh
CKOPOCTH XUMHYECKON peakUuu M IOJOKEHUS XHMUYECKOTO PaBHOBECHUS OT
pas3InYHbIX (aKTOPOB;

5. 6binonHAmMb XUMUYECKUIl IKCnEpuMeHm T0 PACIO3HABAHUIO Ba)KHEHIIMX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

6. npo6oOums  CaMOCTOSATENBHBI  TMOWCK  XUMHYECKOW  WHPOpMAmuUu  C
UCIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB (HAYUHO-NOMYJIAPHBIX H3JaHMH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa);  HUCIOJIB30BATh
KOMIIBIOTEPHbIE TEXHOJOTMM s 00paloTKM M IHepefadyd XHUMHYECKOM
UH(OPMALIUK U €€ NMPEICTaBICHUS B pa3IMYHbIX (hopMax;

Y4YeHHK NoJIy4YUT BO3MOKHOCTD HAYYHThCH:

BbIIBUI'aTb W TIPOBCPATH OKCICPUMCHTAJIIBHO THUIIOTEC3bI O XHMHUUYCCKHUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTAaBa M CTPOCHMsI, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE
PEeaKIMy, O XapaKTepe U MPOIYKTaX PA3IMYHBIX XUMHUYECKUX PEAKIIH;

XapaKTepu30BaTh BEUIECTBA [0 COCTAaBY, CTPOEHUI0 U CBOMCTBaM, YCTaHaBJIMBATb
MPUIUHHO-CJIICACTBCHHBIC CBA3WU MCKY JaHHBIMH XapaKTCPHUCTUKaAMH BCUICCTBA,
COCTaBJIAITh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPABHEHMS 110 COKPALICHHBIM HOHHBIM
YpaBHEHUAM;

COCTaBIATh  YPAaBHEHMsS  pEaKUMi,  COOTBETCTBYIOUIMX  IOCJEI0BATEIBHOCTH
npeBpameHHﬁ HCOPTaHNYCCKUX BCIICCTB pa3JINYHBIX KJIACCOB;

BbIZIBUT'aTb W IMPOBEPATH OKCICPUMCHTAJIBHO THUIIOTC3BI O PE3yJIbTaTax B03I[€I\/'ICTBI/I$I
pa3InYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peakinu;

HCII0JIBb30BaTh HpI/IO6p€TeHHBIe SHAaHUA I OKOJOTMYCCKH T'PaMOTHOI'O IMOBCIACHHUA B
OKpYXKarollleu cpee;

HCII0JIBb30BaTh HpI/IO6p€TeHHBIe KJIIIOYCBLIC KOMIICTCHIWU IIPU BBIMMOJIHCHHUU ITPOCKTOB U
y4eOHO-UCCIIEIOBATENIbCKUX 33/1a4 10 W3YYEHHUIO CBOWMCTB, CIIOCOOOB TMOJIyYEHHS U
pacro3HaBaHMsI BEILIECTB;

00BEKTHBHO OLIEHUBATH MH(POPMAIIUIO O BEIIECTBAX U XUMHUYECKUX Ipolleccax;
KPUTHYECKH OTHOCHUTBHCA K MCEBJOHAYYHON MH(pOpMaIuK, HET0OpOCOBECTHOM pekyiaMme B
CpeACTBax MaccoBOil HH(poOpMaIHy;

OCO3HAaBaTb 3HAYCHUC TCOPCTUUCCKUX 3HAHUA 10 XWUMHH JITA Hp&KTH‘—IGCKOﬁ
JESATEIILHOCTH YEJIOBEKA,

CO3aaBaTb MOJCIIN U CXEMBI IJId pCUHICHUA y’—Ie6HI)IX 1 IIO3HABAaTCJIBbHBIX 3aJa4, IIOHUMAaTh
HEOOXO/MMOCTh COOJIIOJICHUS TpeNNUCaHuM, TMpengaraeMblX B HHCTPYKIMAX IO
MCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHH U AP
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (35 YACOB)
Ne Hcnoabs3oBanue
Ha3Banmne Tema ypoka OcHoBHOe coaep;kaHHe YPOKaA o0opynoBanus
pasnena nentrpa «Touka
U IIPOrPaMMBI Pocra»
BOCIIUTAHUS
Beeoenue 1. Ilpeamer CraHoBieHue OpraHu4ecKon
Bw OpraHuvecKo XUMUU KaK Hayku. Butanusm u ero
YcranoBnenue XUMHUH. kpax. OmpezeneHue 3J1EMEHTHOrO
JIOBEPUTEIIbHBIX cocraBa OpraHUYEeCKUX
OTHOIIEHUI COEMHEHHUI.
MEXIy YUYUTEIEM [InaBnenue, oOyrianBaHue u
U €ro yuyeHUKaMu, TrOPEHUE OPraHUYEeCKUX BELIECTB
CIOCOOCTBYIOIIUX (Ha mpuMepe caxapo3sbl).
MIO3UTUBHOMY JeMoHcTpanus. Konnexkuus
BOCIIPUSITUIO NPUPOJHBIX, HCKYCCTBEHHBIX U
yYalMHIcs CUHTETHUYECKUX OpPraHUYECKUX
TpeboBaHU u COEJIMHEHHI, MaTepHalioB u
npocs0  yuuTes, n3nenuii u3 Hux. JlaboparopHbie
MPUBJICYCHUIO HUX ONBITHI. 1. Onpenenenue
BHUMAaHUS K 3JIEMEHTHOTO cocraBa
oOcyxmaemMol Ha OpPraHUYECKUX COECIUHEHUM.
YpOKe
nHpopManuu,
aKTUBM3ALMU  UX
[I03HABATEJIbHOU
NEeSITEIbHOCTH
1
2 2. Teopus OCHOBHBIE  TIOJIOKEHUS  TEOPHUH
CTPOCHHUA ctpoeruss A. M. bytuieposa.
OPraHu4eCKuXx BanenTtHOCTS. OnemMeHTHI c
COeIUHEeHUI. MOCTOSTHHOMN 51 MEPEMEHHOMN
BaJICHTHOCTBIO. CrpykTypHBIE
dbopMynbl  HEOPTaHMYECKUX U
OPraHMYECKHUX  BEIIECTB.  [HIIBI
YTJIEPOAHBIX IIETIOYEK: JIMHEHHas,
pa3BeTBIICHHAS, 3aMKHYTasl.
KpatHOCTE XMMUYECKOH CBS3H.
H3omepusa.  Buasl  uzomMepum.
[lonsiTHe © B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIax
OpPraHMYECKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
2. Msrorosnenue MoJeJIenl
MOJIEKYI OpraHNMYECKHUX
COETUHEHU.
3 3. Bxoqunas [ToBropenue. TectupoBanue 3a 9
KOHTPOJIbHasI UL
padora
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Yeneeooopoowt u
ux npupoomsle
ucmounuxu (9 u)

IIpumeHnenne Ha
ypoke
WHTEPAKTHBHBIX
dhopm paboThI
YUaIIUXCS: -
MHTEJJIEKTYalb-
HBIX urp,
CTUMYJIUPYIOIINX
M03HABATEIBHYIO
MOTHBAIIUIO
IIKOJIbHUKOB

1. lIpupoanbie
YIJIEBOAOPO/bI.
AJIKaHBbI.

3HaueHUe TPUPOAHOIO raza u
UHBIX npeeTbHBIX
yIIEBOAOPOJIOB B KadyecTBE
TOIUIMBA U XUMHUYECKOTO
Chipbid. Meran u JApyrue
aJIKaHbl KaK COCTaBHAas 4acThb
MIPUPOTHOTO rasa.
XUMHYECKUE CBOMCTBa
MeTaHa, O0OYCJIOBIIMBAIOIITHE
€ro IpuMeHeHue (ropeHue,
MAPOJIN3, TAJIOTEHUPOBAHHUE).
I'omosorn merana, uzomepus
u HOMEHKJIaTypa.
JerunpupoBanue
staHa.KpekuHr u
U30MepHU3aIUs AJIKAHOB.
AJKUITbHBIE pauKaJIbl.
Mexanuszm
CBOOOTHOPAIUKATBHOTO
raJIOTeHUPOBAHUSA AJKAHOB.
JdemoHcTpanuu.
[[TapocTrepxkHEBBIE 17§
00OBEMHBIE MOJETH MOJIEKYII
MEPBBIX IIPEACTABUTEIIEH
Kjacca ankaHoB. duznueckue
CBONCTBA ra3000pa3HbIX
(mponaH-OyTaHOBasi CMeCh B
3QKUTAJIKE), KUIAKUX (OCH3MH)
u TBEPJIBIX (mapadun)
AJIKAHOB: arperaTHoe
COCTOSIHME, PacTBOPUMOCTH B
Bojge. lopenme  mpomnas-
OyTaHOBOI1 cMecH
(3akuranka). OTtHouieHue
aJIKAaHOB K pacTBopy
nepMaHTaHata  Kaousg |
OpPOMHOI BOJIE

Jatauk BBICOKOH
TEeMIIepaTyphl,
Jatauk
TEeMIIepaTyphl
IJIATUHOBBIMN

2. DTUJICHOBBIE
YIJ1€BO0OPO/bI,
HJIM AJIKEHBbI.

OTuieH Kak MIPEICTaBUTENb
ankeHoB. llonmydeHuwe H>TuieHa B
MIPOMBIIIIJICHHOCTH

(merugpupoBaHWe dSTaHA) W B
naboparopuu (merumparanus
sta”ona). CBoilicTBa (TopeHue,
OpoMupoBaHue, THJIpaTaIus,
MOJTUMEpHU3aIHs, OKHCIICHHE
pacTBOpPOM KMnO4) "
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IIPUMEHCHUC DTUJICHA.

3. Du3nyecKue u
XHMHYECKHE
CBOMCTBA
aJIKEHOB.
Honyuyenue u
NpUMEeHeHHe.

[TonusTuieH. [Iponunen.
CrepeoperysiipHOCTh  MOJIUMEpA.
OcHOBHbIE MOHATUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUM. Peaknuu
nonuMmepuzauuu. llomwdtunen wu
o0JacTu ero NpuMeHEeHUsI.
[Tonyuyenue MTOJIMATUIICHA
NoJMMepHU3anuen STUJIEHA,
MOJIMIIPOINIMIIEHA TIOJMMEpU3aMeit
MPONUIICHA.

IIpaBuno B. B. MapkoBHHKOBa Ha

puMepe IIPOIUJICHA.
KauecTtBeHHbIE peakuuu Ha
HEIpeIeIbHbIe COEUHECHMUSL:

oOecriBeunBaHne OPOMHOW BOJBI U
pacTBopa IEepMaHraHara Kajus.
T'omomorunueckuii pan 3TH-
JIEHOBBIX YII€BOAOPO/IOB,
n3zoMepust (yriaepoaHOro CKejeTa u
MOJIOKEHUST ~ KPaTHOM  CBSI3M),
HOMEHKJIATypa. [Tonyuyenue
STUJIEHA JETUApATALME 3TaHoNa U
JNETUIpUPOBAHUEM dTaHa.

Jdemoncrpamumn. [HlapoctepxHeBas
u 00BEeMHAasE MOJEIH MOJEKYIIbI

ATHJICHA. ['openue STHJICHA.
Komnekuus

«ITonuaTUNEeH U U3IENUS U3 HETOY.
JlaGopaTopHble ONbITHI. 3.
Obnapy>xeHue HEIpeaebHbIX
COeTMHEHUN B KUIKUX
HeTeNnpoayKTaxX.

Jatauk
BBICOKOM
TeMIepaTyphbl,
Jatuuk
TeMrepaTypbl
MIaTHHOBBIN

4. IlueHoBbIE
YIJI€BOAOPOIBI.
Kayuykn.

Kayuyx u ero CBOMCTBA.
Bynkanusanus xaydyka. Pesuna.
N3onpen KakK MOHOMEp
IIPUPOJHOTO Kay4yKa.

Cunrernueckuit  kayuyk.  1,3-
byranuen KaK MOHOMEp
JTUBUHWIOBOTO U OyTaJMEHOBOTO
CUHTETUYECKUX KaydyKoB. IHble
XUMHYECKHE CBOWMCTBA JTUEHOB:

raJIor€HUPOBAHNE,
TUIPOTaJIOr€HUPOBAaHUE,

TUAPUPOBAHUE. 1,2- u
1,4-npucoennnenne. Ilomydenue
JTMEHOBBIX YIJIEBOJOPOIOB
merogoMm C. B. Jlebemesa wu
JNETUIPUPOBAHUEM AJIKaHOB.
['omonornuecknii s
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COTIPSIKEHHBIX JTMEHOBBIX
yTIEBOIOPOIOB, HOMEHKIIATYpa.

JdemoHcTpanmu. Monpenu
(mmapocTepkHEBbIE U O0OBEMHAs)
monekyn 1,3-Oyragumena u 2 -
Metui-1,3-0yranuena (uM3ompeHa).

Paznoxenune Kaydyka npu
HAarpeBaHuu, HUCIBITaHUE
MPOAYKTOB Pa3JIOKEHUS Ha HEIpe-
JICJIbHOCTb. Komnexkmun

«KayLIYKI/I», «Pe3uHa n U3aCINA U3
HECH.

5. AIKMHEI.
AlleTHJIEH.

BricokoTeMmmnepaTypHoe iams
alleTHJIeHa KaK OJHAa W3 00JacTei
ero npuMeHenus. llomydenue
aleTWiIeHa MHPOJIM30M METaHa W
KapOouaHbIM criocobom. [lomyuenue
KapOujga Kajblua. XHUMHUYECKHE
CBOMCTBA. aleTuJIeHa:
raJoreHUPOBAHHUE,
TUAPOTraAJIOT€HUPOBAHKE
(XJIOpBUHWI W TIOJMBUHWIXJIOPHUI,
€ro MpPUMEHEHHE), THJpaTalus
(peakuus

M. TI'. Kydepoma), Tpumepusaus
(peaxmus H. JI. 3enunackoro).
['omonornueckuii psig, H30MeEpus,
HOMEHKJIaTypa aJIKMHOB.
JdeMoHcTpanum. Monenun
(mapoctepkHeBass W 00BEMHasl)
MOJIEKYJIBI ~ aneTuieHa. [opeHue
aleTuiIcHa. JlabopaTopHble
onbIThl. 4. [lonydyenue u cBoiicTsa
aleTUIICHA.

6.
ApomaTHueckue
yIJIeBOAOPOAbI,
WJIH apeHBl.

OTkpbiTHE OE€H30I1a, €T0 CBOMCTBA U
nepBble 0071aCTH MPUMEHEHHUS.

YcraHnoBneHue XUMHUYECKOTO
ctpoenuss  Oenzona.  dopmyna
Kekye.

CoBpeMeHHbIE NpeACTaBICHUS

0 CTpoeHHH OeH3osia. XUMHUYECKHUE
CBOICTBa OeH3ora:
raJIOTeHUPOBAHUE, HUTPOBAHUE.
[lonyuenne Oenzoma. ['omonor
OeH30J1a — TOIYOIL.
JdemoHcTpaumu. O06bemHas
MOJIENIb  MOJEKYJIbI OeH3zoua.
l'openne Oenzona.  OTHOIIECHUE
OeHszona K OpOMHOM(MOAHOI) BOME
W pacTBOpPY NepMaHTaHaTa Kajus
(Ha npuMepe TEXHHUUYECKUX
pacTBOPUTEIIEH, COZEpIKAIINX
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apeHsbl).

10 /. Hegts n Hedts, ee cocraB, Qusnueckue
crocoobI ee o
CBOMCTBA M  MPOHUCXOXKICHHE.
nepepaborin. DKOJIOTHYECKUE MOCJIE/ICTBUS
pasznuBa HePTH U CrTOCOOBI OOPHOBI
¢ Humu. Ilpomeccel mepepaboTku
HepTu: pekTudUKanUsg, KPEKUHT,
pUGOPMHHT. [IpoayxTsl
nepepaboTtkn  HepTH M UX
UCIIOJIb30BaHUE.
[TonsiTre 06 OKTAaHOBOM YHCIIE.
JleMoHCTpalUu. O6pazoBanue
He(TAHON MJIEHKU HAa TTOBEPXHOCTH
BOJIBL. Oo6napyxenue
HEMpeleNnbHbIX  COCAUHEHUHA B
KUJIKUX HEPTEPOTYKTaX.
JlaGopaTopHbIe ONBITHI. 5.
O3HakOMJIEHHME C  KOJUIEKIHEH
«Hedtp u MPOJYKTHI ee
nepepadOTKmy.
11 8. Knaccudukanus  yrieBogopooB
CucremMaTH3anusi | 110 CTPOSHHIO YIJIEPOTHOTO CKEIeTa
1 000011IeHHE U HaJW4YUIO KpaTHBIX  CBs3EH.
3HAHUIA MO0 B3anMoCBsI3p  MEXAYy COCTaBOM,
yIJIeBOIOPOIaM. CTpOCHHEM u CBOWCTBaMHU
YTJIEBOIOPO/IOB.
12 9. Konrpoabnass | I'enernueckas CBSI3b MEXTY
pa6ora Nel: KJIACCaMU YIJIEBOJIOPOIOB.
«¥YTIeBOAOPOABI».
Kucnopoo- 1. CnupTsl. OTUIOBBIA COUPT U €ro cBoiictra. | JlaTtumk BBICOKOM
cooepiicauue Oxucnenue ATaHOJA | TEMIIEPATYPBI,
opzanuueckue (bepmenTaTuBHOE, OKCcHIOM Menu | JlaTumk
coeouHenus (ID)). XHUMHYECKUE CBOICTBa | TeMIepaTypsbl
(74 JTaHOJIIA: JleTuIpaTanus, | IIaTUHOBBIN -
B3aMMOJICHICTBHE  C  HAaTpUeM, | U3MEpPEHHE
ropeaue. [lomyueHme  dTaHONA | TEMIIEPATYPHI
MIPUHSTHE u rUApaTanyreil ATUIIeHA, MIENIOYHBIM | IEPEX0I0B
peanr3aIuio THJIPOJIA30M raJIOTeHATaHa, | AJUIOTPOITHBIX
LIEHHOCTEH OpokeHrueM caxapoB. | MOAU(UKALIUN CEePBI;
3JI0POBOTO " I'omostornueckuii pAI | U3MEpEeHHE
6e30macHOro OJIHOATOMHBIX CIUPTOB, U30MEPHS, | TEMIIEPATyphl
obpaza KHU3HH, HOMEHKJIAaTypa.  MHOTOAaTOMHBIC | TUTABJICHUS BEIICCTB.
MOTpEeOHOCTH B CIUPTHIL: STHJICHTITUKOJIb,
buzHIecKOM rmnepuH. KadecTBeHHas peakius
CaMOCOBEPIIEHCTB Ha MHOTOATOMHBIE CITUPTHI.
OBAaHHH, 3AHATHIX JleMoHCTpaIIUH. Monemu
CHOPTUBHO- (mapocTepKHEBbIE U OOBEMHEBIE)
03JI0pPOBHUTEIHHOMN MOJIEKYJl ~ CIUPTOB:  METaHOJIA,
JeSITeNbHOCTBIO, JTaHoJA, ATUJICHTJIUKOIS u
HETIPUSITUE rvuepruHa.  ['OpeHWe  ATaHoJa.
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BPEIHBIX
IIPUBBIYCK:
KypeHus,
yrnotpeOaeHus
AJIKOTOJIS,
HApKOTHKOB

13

BsaumogeiictBue 3Ta”oJIa C
HatpueM. [lonmyueHue >TwieHA U3
3TaHoJjA.

JlabopaTopHble OIBITHI. 6.
CgoiicTBa 3TWJIOBOTO coupra. 7.
CaoiicTBa raunepuHa.

14

2. KameHHbIH
YIoJib.

Kamennsrit yToJib u ero
HCIIOJIb30BaHUE. KokcoBanue
KaMEHHOTO  yIJIs,  BakKHEHIIHMe
MPOTYKThI KOKCOXUMHYECKOTO
MIPOM3BO/ICTBA.

Jdemoncrpauun. Komekius
«Kamennbiii  yrosb». Kosutekuus
MPOJIYKTOB KOKCOXHUMHYECKOTO
MIPOM3BO/ICTBA.

15

3. ®denout.

Crpoenue MOJIEKYJIbI u
(dusmveckue CcBoicTBa  (eHoa.
B3aunMHOEe BIMsSHHE aTOMOB B
MOJIEKYJIaX OPraHUYEeCKUX BEIIECTB
Ha npumepe (enona. XuMUIeCKne
CBOICTBa (deHomna,
MOJITBEPIKTALOIITHE B3aMMHOE
BIUSHUE  aTOMOB:  KHCIIOTHBIE
CBOMCTBA, peakuuun
raJIoreHUPOBAHUS, HUTPOBAHUSI.
[onmyyenue ¢denomna u3
KaMEHHOYTOJIbHOM CMOJBl U U3
MIPOU3- BOAHBIX O€H30J1a.
JdemMoHcTpanum. O6bemMHas
MOJIEJTh MOJIEKYJTbI denomna.
PactBopumMocTs deHoNa B BojE MPH
KOMHATHOW TeMIleparype W MpH
HarpeBaHUU. Bzaumopenicreue
(deHonma ¢ pacTBOpPOM MICIOYH H
OpomHoli Bojou. KauecTBeHHas
peakmuss Ha (EHOT C XIJIOPHUIOM
xenesa (I11).

16

4. Aapaeruabl U
KEeTOHBI.

[Ipon3BOACTBO M HCHOJIB30BAHUE
CTPOUTEIBHBIX M OTIEIOYHBIX
MaTepuajioB Ha OCHOBE MOJUMEPOB
u3 (heHomoopManbIETUAHBIX CMOI
1 ux a”Hasoros. @opmainpieruy, ero
CTpoeHue U (U3NYECKHUe CBOWCTBA.
®opmanuH. XHUMHYECKHE CBOMCTBA
¢dopmanpaeruia:  THAPUPOBAHUE,
OKMCJICHHUE. Peaxmnn
MIOJIMKOHICHCALIUH.

l'omonornueckuii psia aabIerujoB,
HU30MepHs, HOMEHKJIATypa.
KauectBenHnas peaxkuus Ha
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anpAeruaHyo rpymmy. [lomydenue
(dbopManbaeruaa U aneTanbaeruaa
U3 COOTBETCTBYIOIIUX CIIUPTOB.
ITonsiTue 0 KeToHAX. AJbICTUIbI U
KETOHBI B TIPUPOJIE.
JleMoHCTpaLIUH. Moaenu
(mrapoctepkHeBbIe M OOBEMHBIC)
MOJIGKYJT METaHajs ¥ JTaHajsl.
O3HaKOMJICHHE C  KOJUICKIIHEH
IJIACTMAcC

U u3zienuid u3 Hux. Jlaboparopubie
ONBITHI. 8. CBolicTBa
dhopmaipierua.

17

5. KapooHoBbie
KHCJIOTHI.

KapOoHOBBIE KUCIIOTHI B IPUPOJE U
B ObITy. XUMHYECKHE CBOWCTBA
KapOOHOBBIX KHCJIOT B CpPaBHEHHUH
CO CBOMCTBaMH COJISTHOW KHCIIOTBI
(B3auMoelicTBHE C METAJIAMHU, OC-
HOBHBIMHU OKCHJIaMH,
OCHOBAHUSIMHU, COJIIMHU). YKCyCHas
KHUCJIOTa KakK cJaOblil 3JIeKTpOJMT,
MOHHBIE YPABHEHUS PEAKLUN C €€
Y4acTHEM.

Peaknus stepuduKamym.
I'omostornueckuii psia npenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, U30MEpPHUs, HOMEHKJIATypa.
[Tonyuyenue MYypaBbUHOMN u
YKCYCHOH KHUCIJIOT.

OTtnenpHble TpPEICTaBUTENN KHUC-
JOT WHOTO CTPOEHMS: OJIEMHOBA,
JIMHOJIEBas, JIMHOJICHOBAS,
aKpuJIOBas, I11aBeseBas, OeH30iHas.
JdemoHcTpanmu. Moaenu
(mapocTep>kHeBble U OOBEMHBIE)
MOJIEKYJI MYPaBbUHOU U YKCYCHOU
kucnor.  OOpasubl  HEKOTOPBIX
KapOOHOBBIX KHCIIOT: MYpPaBbUHOM,
YKCYCHOM, OJICMHOBOM,
CTE€apUHOBOW, L1aBEJICBO,
OeH30IHOIA, JIMMOHHOH.
OtHoeHue pa3IMYHBIX
KapOOHOBBIX  KHCJIOT K  BOJE.
[lonyyenne  cioxHOro  sdupa
peakuuein sTepuduKamu.
JlabopaTopHble ONBITHI. 9.
CBolCTBa YKCYCHOW KHMCIIOTBI.

18

6.Caoxnble
3¢upsbl. ZKupsbl.

N3yuenne cocraBa xupoB. Kupsbl
pPacTUTEIBHOTO M XKUBOTHOI'O
IMPOUCXOXKIACHUA, PA3JIMUIUA B HUX
cocraBe. ['maponns XUpoB M HX
oMblienre. Mbita. CUHTETHYECKHUE
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MOIOIIINE Cpe/cTBa (CMO).
DKOJIOTHYECKUE aCIeKTbI
npumeHenust CMC. I'uapupoBanue
KUJIKUX KUpoB. [Ipom3BoacTBO
TBEPAbIX  JKHPOB HAa  OCHOBE
pactuTenbHbIX Macen. [lonsitue o

CIIOKHBIX  3dupax.  CroxHbIe
3¢upsl OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT "

OJIHOATOMHBIX cnupToB. M3omepus
Y HOMEHKJIATypa CIOXKHBIX I(PUPOB.
Peaknus srepudukanuu. CrnoxHbe
3¢upsl B mpupozae. Kupbl Kak
CIIOXHBIE dJ(UpH T[IHIEPUHA W
BBICIIUX KapOOHOBBIX KHCIIOT.
JdemoHcTpanmu. Komneknus
MUIIEBBIX ~ KUPOB M Maced.
PactBopumMocTh JKUPOB B
OPraHUYECKUX W HEOPTaHMYECKHUX
pPacTBOPUTEISX. Nsrorosnenue
mbuta.  Kommekmmst  oOpasios
MPUPOAHBIX  Maxy4yuxX S(OUPHBIX
macen. Koitekuust KMAKHX U
TBEP/bIX MOFOIINX CpPEICTB.
CpaBHeHME  MOIOIIMX  CBOWCTB
pPacTBOPOB MblIa M CTHPAIBHOTO
MOPOILIKA.

Jlabopatopubie  ombIThl.  10.
CsoiictBa xupoB. 11. CpaBHeHue
CBOMCTB  pacTBOpPOB MbUIA H
CTHPaJIbHOTO MOPOIIIKA.

19

7. YriieBoabl.

CocraB yriIeBOJI0B, MX HaX0XKJICHHUE
U poib B TMpupoie. 3HaYCHHE
YIJIEBOJIOB B TEXHHKE, OBITY, Ha

IIPOU3BOJICTBE. Knaccudukarus
yIJI€BOAOB:  MOHO-, JM- U
MOJINCaXapuabl. Crpoenue
MOJIEKYJIbI TJIFOKO3BI.
JIBOMICTBEHHOCTH byHKIIUN
OpPraHMYecKOro  BellecTBa  Ha
npuMepe TJIFOKO3BI
(ampaerugocupT).

XUMHYECKHUE CBOMCTBA TJIFOKO3BI,
JTIOKa3bIBAIOIINE  JIBOMCTBEHHOCTh
ee  (yHkuMM:  TUIpPHpPOBAHUE,
B3aUMOJICICTBUE C THIPOKCUIOM

Meau (ID), OKHCIJICHUE
(pepmenTaTHBHOE, peakius
«cepedpsiHOTO 3epKayiay).

bpoxenue rmoko3bl. POTOCHHTES.
@pyKTO3a Kak H30MEp TIIFOKO3BI.

Hatuux pH
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Caxapo3a Kak  NpeACTaBUTEIb
JIHACAaXapuIoB. [IpousBoacTeo
caxapa. [lomucaxapunpl: Kpaxmad,
LIEJUTI0I03a. CpaBHenue 170'¢
CTPOEHUS

u cBoWcTB. KauecTBeHHas peakuus
Ha KpaxMa.

JdemMoHcTpanum. Konnexmus
KpaxMaJjoCOEPKalIuX IMPOAYKTOB
MUTAHUS. U TPOJYKTOB HA OCHOBE
caxapo3sbl. BzanmogeiicTre
TJIIOKO3BI u caxapo3bl C
ruapokcuaoM meau (I1).
JlaGopaTopHble onbITHI. 12.
CBolicTBa I'MIOKO36I. 13.

CBoiicTBa Kpaxmaiia.

Hatunk pH
A3zomcooep- 1-2. AMuHBI. [Ipupoaubie KpacuTenu kak | JaTuux pH
Hcawjue AHWJIMH. MPOU3BOJHbIE aHWIMHA. OTKpbHITHE
opeanuuecKue u CTPYKTypa aHUJIMHA.
coeounenus (8u.) AMHHOTrpyIHIa. OcHOBHbBIE
CBOMCTBA aHWIMHA. bpoMupoBaHue
aHWINHA (KA4eCTBEHHAas pPeaKIus
MIPUHSATHE u Ha aHwivH). B3aumHOe BIHsSHUE
peanu3anno aTOMOB B MOJIEKYJIax
LIEHHOCTEN OPraHWYECKUX  COCIUHEHHH  Ha
310pOBOTO u npuMepe aHwiuHa. llonydenue
6e30macHoro anunuHa. Peakuus H. H. 3ununa.
obpaza JKU3HU, Jemoncrpauuu. Mogenu (mmapo-
MOTPEOHOCTH B CTEP/KHEBBIC " 00BEMHBIE)
buznueckom MOJIEKYJI METUJIaMUHA U aHUJIMHA.
CaMOCOBEPILIEHCTB ®u3nyYecKnue CBOICTBA AHWJIMHA:
OBaHUU, 3AHIATHUIX arperaTHo€  COCTOSIHME,  LIBET,
CIIOPTUBHO- 3amax, OTHOIIEHME K  BOJE.
03JI0POBUTEIIBHOU Bzaumonencraue AHWINHA c
JISITEIbHOCTBIO, KMCJIOTaMU. BzanmoneticTere
HETpUsATUE ra3oo0pa3HbpIX  METWJIaMHUHA |
BpEIHBIX XJOpoBO-  nopona. OTHoIIeHUE
MIPUBBIYECK: aHWIMHA K OpOoMHOHN (MOJHOM)
KypeHusi, Boje. Kouekmuss aHWIMHOBBIX
yIoTpeOIeHHs KpacuTened U MpernapaToB Ha
aJIKOTOJI4l, OCHOBE aHHJIMHA.
HapKOTUKOB
20-21
22 3. beaku. benku kak Ouomonumepsl, HX
HyxkienHoBbie cTpoeHue (TepBUYHAs, BTOpUYHAS
KHCJIOTHI. u TpeTUYHAs CTPYKTYpBI),
XUMHYECKHE CBOICTBA
(menatyparus, TUAPOIH3,
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Ka4eCTBEHHBIC peakunu —
OouyperoBas u
KCAaHTOIIPOTEHHOBAs ).

buonornveckue ¢(yHKIMH OETKOB:
CTpouTeNbHasi, (epMeHTaTHBHAS,

3aluTHAs, TpaHCIOpPTHA,
CUTHaJIbHAs

U Jp.

JdemoHcTpanuu. Henarypanus
pacTBopa KYpHMHOTO Oe€nKa MoJ
neiicTBuemM TEeMIIepaTyphbl,
pacTBOpOB coJieit TSIKEIIBIX

METaJUIOB M 2JTaHoia. [opeHue
NTHYBETO Iepa, MIEPCTIHON HUTH U
KyCcOYKa  HATypaJlbHOW  KOXHU.
[IBeTHBIE peakuu OEIKOB.
JlaGopaTopHuble  ombIThl. 14,
CBoiicTBa OEJIKOB.

23

4, TIlousiTue
0 HYKJIEHHOBBIX
KHCJI0TAX.

JIHK u PHK xak Ouomosmmepsl.
Obmas cxema CTpOCHUS
Hykineotuaa. CpaBHEHHE CTPOEHUS,
HaXOXKJCHHE B KJIETKE W (YHKUIUI
JHK u PHK. Buger PHK u mnx
GbyHKIHN.

[TonsTe o OMOTEXHOIOTUU U €€
ncrnonb3oBanue. [IoHATHE O reHHOMN
WHXCHEPUH.
I'ennomondumpoBaHHbIe
MIPOJYKTHI.

JleMoHcTpanum. Mogaens
MOJIEKYJIBI JIHK. O6pa3sist
MIPOJYKTOB, MOJTy4YEHHBIX u3
TPAHCT€HHBIX (OpM pacTeHU u
KUBOTHBIX. JlexapcTBeHHbIE
CpencTBa u npenaparsl,
U3TFOTOBJIEHHBIE  C  TIOMOILBIO
T€HHOUN WH)KEHEPHUU.

24

5.
I'eneTnueckas
CBSI3b MEKIY
KJ1accaMM
OpPraHuvecKux
CoeTUHEHNH

TloHsATHE O TEeHETUYECKOM CBI3U

U TEHETUYECKOM pse Ha IpUMEpPE
B3aMMOIIEPEXOI0B MEXIY
KJIaCCaMHU yIJIE€BOAOPOI0OB U
KHCIIOPOA- M a30TCOACPIKAIIUX
COCIMHEHUM. Nnmroctpanus
TEHETUYECKOM CBSA3M Ha IpUMEpE
OpPraHUYEeCKUX COCIMHEHUIN
Pa3IUYHBIX KJIACCOB, COJEPIKAIIMX
JIBa aTOMa yIiepoja.

Hemonctpanuu. [lepexon:

OTaHOJ - OTUJICH —OTHJICHI'TIMKOJIb.

25

Pemenne OKCIICPUMCHTAJIBHBIX
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[IpakTHyeckasn 3a1a4y 1o uaeHTuGUKaIu
padora Ne 1 OPraHUYECKUX COCIUHECHUM.
«nertudukanus
OpraHUYECKUX
COCTUHEHUINY.
26 1.
Knaccupukanus  kuciopona- U
O06001meHne
a30TCOJEpKAIIUX  OPraHUYECKUX
CHCTEMATHSAIMA | o0 npHennit o HaJIMYUIO
SHAHUM O (YHKIIMOHATIBHBIX TpYIIIL.
KHCI0pPOA- 1 Cocrasyienrie GopMy] U Ha3BaHWN
430TCoACpAALIUX KHCIIOPOJ- U a30TCoAepk allux
opraHiecKux OpPraHUYEeCKUX COCAUHEHUM, UX
COCTHHEHHSX. roMoJIOroB U u3omMepoB. CBoNCTBa
MpeICTaBUTENEN BOKHENIINX
KJIACCOB 3THUX COCOUHEHHM, UX
M0JIy4YeHue U IpPUMEHEHUE.
I'enetnyeckas CBSI3b MEXIY
Pa3IUMYHBIMM KJIAaCCAaMHM KHCJIOpPOJI-
U a30TCO/EPKAIIUX OPTaHUYECKUX
COCIMHEHUM U  yIJIE€BOJOPOJOB.
[lonrotoBka K KOHTPOJIbHOM
pabore.  Pemenue  pacueTHBIX
3azad.
8.
27 KonTtposbHnasn
padora Ne 2 1o
teme «Kucnopon-
U a30TCOJIepIKallue
OpraHHYecKue
BEIECTBA
Xumua u cusznp | 1. Ilnactmacesl u | [lonumepusanys u
(7w BOJIOKHA. MOJINKOHJEHCALIUS KaK  CIIOCOOBI
MIOJIy4EHUs CUHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX
JCTETHYECKOE COCIMHEHUM. ITony4yenue
OTHOIIIEHUE K HCKYCCTBEHHBIX
MHUpPY,  BKIIIOYast BBICOKOMOJIEKYJISIPHBIX
ACTETUKY  OBITa, COEMHEHMI XUMHYECKON
HAy4HOTO U Mo uUKaen IIPUPOIHBIX
TEXHUYECKOT O MOJINMEPOB.
TBOPUYECTBA CrpoeHne noauMeEpOB: JIMHEWHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.
28 [Tonstue 0 rJacTMaccax.
TepmormacTuyHble u
TEPMOPEAKTUBHBIE HOJIUMEPBI.
OtnenbHbIE MpeJICTaBUTENN

CHUHTETHYECKUX U MCKYCCTBEHHBIX
MOJMMEPOB:

(beHonopopmManbIeTHAHbIE CMOJIBI,
MOJINBUHUJIXJIOPU, Te(JI0H,
LEJITYJIOUI. [Tonsarue 0
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XUMUYECKHUX BOJIOKHAaX.
HarypanbHble, CHHTETHYECKHE W

HCKYCCTBEHHBIC BOJIOKHA.
Knaccupukanus ©  OTICNIbHBIC
MPECTaBUTEIN XHUMUYECKUX
BOJIOKOH: aleTaTHOE
(TpualeTaTHBIN IIENIK) ¥ BUCKO3HOE
BOJIOKHA, BUHUJIXJIOPUTHBIE
(xyopuH), MTOJITMHATPUIILHBIE

(HUTpOH), TOJIMAMHUIHBIE (KaIlpPOH,
HaWJIOH ), o3 GUpHBIC (JIABCAH).
JleMoHCTpaLIUH. Komnnekmmst
CUHTETHYECKUX U HUCKYCCTBEHHBIX
MOJINMEPOB, TUIACTMACC M H3ACIUi
n3 HUX. KolieKust CHHTEeTUYECKUX
U UCKYCCTBCHHBIX BOJIOKOH H
n3genui u3 Hux. PacnoznaBanue
HaTypaJIbHBIX BOJIOKOH
(x710m4aTOOYMaKHOTO U JIBHSHOTO,
IIEIKOBOTO ¥ IIEPCTSIHOTO) U
HCKYCCTBEHHBIX BOJIOKOH
(amreTaTHOrO,  BHUCKO3HOTO)  TIO
OTHOIICHHUIO K HAarpeBaHUI0 W
XUMHYECKUM peakTuBaM
(KOHIICHTPUPOBAHHBIM KHCJIOTaM H
ienoyam).

JlabopaTopHuble  onbIThl. 15
3HaKOMCTBO c oOpa3iamu
IJIACTMACC, BOJIOKOH U KAY9IYKOB.

29

2. ®epMeHTHI.

[TonstTue o depmeHTax Kak

OMOJIOTHYECKUX KaTajan3aTopax
OenkoBoil mpupoasl. OcoOeHHOCTH
CTPOECHUS u CBOICTB
(cenekTUBHOCTh M 3PPEKTUBHOCTD,
3aBUCHUMOCTh JeNCTBUSA oT
Temneparypel u  pH  cpens
pacTBopa) dbepMeHTOB o
CPaBHEHHIO C HEOPraHM4EeCKHUMH
KaTaJIu3aTOPaAMH. 3HaveHHe
(bepMeHTOB JUIS
KHU3HEJEATEIIbHOCTH KUBBIX
OpPraHU3MOB.

[Ipumenenue ¢epmMeHTOB B
MIPOMBIIIJIEHHOCTH.

JdemoHcTpaumu.
JlexapcTBEHHBIE CpEICTBa,
cojepxarire GepMeHTHI:

«Ilercuny, «Me3um»,
«Decram»

51 Ip. CrupanbHble
MTOPOLIKH (YnakoBkH),

conepkaniue ¢hepmeHTsl. JleiicTBre
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CBIPOTO U BapeHOTO KapTodess uin
Msca Ha pacTBOp INEpOKCHIA
BOZOPOJIA.

30

3. BuraMuHBbI.

Ilonsatne o BuramuHax. HopMmsbl
noTpelOleHnss BUTAMHUHOB U HX
GbyHKIMN. [onsartue 00
aBUTAMUHO3aX, TI'MIIOBUTAMUHO33X,
TUIEPBUTAMUHO3aX.
Knaccudukanus BUTAaMUHOB.
Butamun C kak mpeacTaBUTEINb
BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak IpeiCcTaBUTENb
AKHUPOPACTBOPUMBIX BUTAMUHOB.
JeMoHCTpanum. O6pa3ist
BUTAaMHMHHBIX IIpeNnapaTtoB, B TOM
quclie MOJINBUTAMUHBI.
dotorpaduu )KUBOTHBIX U JIIOJIEH C
pa3InYHBIMU dbopmamu
aBUTaMUHO30B. VcnbiTaHue cpejibl
pacTBOpa aCKOPOMHOBOM KHCIIOTHI.
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4. I'opMOHBI

[lonsiTHe 0  ropMoHax  Kak
OMOJIOTHYECKHU AKTUBHBIX
BEIIECTBAX, BBITIOJTHSIOIINX
SHIOKPUHHYIO perymsiuio
KU3HEJCATSIbHOCTH  OPTraHU3MOB.
Baxwuerime CcBOWCTBA TOPMOHOB:
BBICOKAsI dbuznonornyeckas
AKTHUBHOCTb, JIMCTAaHIIUOHHOE
neiicTBre, ObICTpOE pa3pyllIeHHE B
TKaHsX. OtnenbHBIC
MIPEACTaBUTENH TOPMOHOB:
WHCYJIMH " aJpeHaJIH.
[Ipodunaktuxa caxapHOro
nuabera. IloHsThe o cTepouIHBIX
FOPMOHAX Ha MpPUMEPE IMOJOBBIX
TOPMOHOB.

JdemoHncTpanmu. HcnbiTanue
anTEeYHOTro Mpernapara HHCYJIUHA Ha
oenok. Komnmekuus ropMoHaNbHBIX
TpenapaTos.
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5. JIexapcTBa

JlexapcTBeHHas XUMHUS: oT
SATPOXUMHUU U (apMaKOTEpaNuu 10
XUMHOTEpanuu. AHTHOUOTHKH U
TUCOaKTEepro3. Hapxotuueckue
BemecTBa. Hapkomanus, 6oprba c
Hel U poQHIIaKTHKA.
JdemoncTpanuu. Jlomarnusis,
nmabopaTopHasi W aBTOMOOWIIbHAsS
ANTEeUKH.
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6. IlpakTuyeckas
padora Ne 2
«Pacmo3naBsanne

Pemenne
JOKCIIEPUMEHTAIBHBIX ~ 33Jad  Ha
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miIactmMacce n
BOJIOKOH».

pacrmo3HaBaHHe 1acTMacc
(monuaTHIICHA,
MTOJIMBHHUIIXJIOPHU/IA,
(heHomopopMabIeTHIHON ) u
BOJIOKOH  (XJIOMYaTOOyMa>kKHOTO,
BUCKO3HOTO, aleTaTHoro,
KalpoHOBOTO, W3  HAaTypaJbHOM

HIEPCTH U HATYypPaJIbHOTO IIENKA).

34 7. Pewienue 3aaayu [ToBTOpeHue u 0600mEeHNE
0 OPraHM4ecKoil | Matepuana 3a Kypc OpraHUYecKoil
XHMHH. XxuMuu. Pemenue 3a1a4 Ha BBIBOJ
(hOpMyIIBI OPraHUYECKOTO
BEIIECTBA 10 MPOAYKTAM CrOPaHHUS
M MAacCCOBBIM JOJISIM 3JIEMEHTOB.
11 KIIACC (34 UACA)

No Tema ypoka OcHogHble 8uObl Hcnonwvzoeanue
Ha3zeanue oessmeibHoOCmu 0bopyooeanus
pazoena u ooyuarowuxcsa uenmpa « Touka

eocnumame- Pocmay
JIbHAA
npozpamma
1. OTkpbiTHE [Ipenmnocelaku OTKPBITHS
1.HMepuoou- AN .Menneneessl | [lepuonnueckoro 3akona. llepBbie

. M ITOIBITKH Kinaccuukanuu

YeCKuuUu 3adKOH U

[Teproanveckoro | XUMHYECKUX JJIEMEHTOB.
cmpoerue 3aKOHA. CoBpeMeHHbBIC TIPEACTaBICHUS O
amoma [Tepuoanaeckas BOKHEHIINX IOHATUAX  XUMUH:

cucremMa OTHOCUTEJIbHAs aTOMHAs Macca,
no0yKJeHNe . N. atoM, Mojekyna. l[lepumoamueckuii
HIKOJIbHUKOB Menpaeneena. 3akoH B (dopmymupoke /J[. .
cobmroaaTh Ha MenpeneeBa. IlepuoguyHocts B
YpOKe M3MEHEHUU CBONCTB XHUMHUYECKHUX
OOIIENTPUHATBIE JIEMEHTOB ¥ UX COCITMHCHHUIA.

HOPMBI TTOBEJICHWS,
npaBuiia OOIICHUS
co CTapIIUMHU
(yauremnsimu) u
CBEPCTHUKAMHM
(ILIKOTHPHUKAMHU),
TPUHIUITHL
yueOHOI
JTACITUTUTAHBI "
caMOOpraHu3aluu

1

[lepuonnueckas cucremMa
XUMHAYECKHX  JJIEMEHTOB  Kak
rpaguueckoe oToOpakeHue
[Tepunonnueckoro 3aKOHA.
CrpykTypa NEPUOINIECKOI
TaOMUIBI  KOPOTKOI'O  BapUaHTa.

[lepuoasl (Oonblive W Mambie) H
rpynnsl (TJaBHblE W MOOOYHBIE).
[Iporuoctuyeckas cuiia ¥ 3Ha4CHHE
[Tepuonnueckoro 3aK0Ha "
[Tepuonnueckon CHUCTEMBI.
3nauenue llepuoanyeckoro 3akoHa
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u ITepuoanueckoit CHUCTEMEI
XuMH4eckux osaementoB . N
MeHneneeBa sl pa3BUTHS HAYKU U
MMOHUMAHUS XUMHUYECKON KapTUHBI
MHpa.

JdemMoHcTpanum. Paznuuneie
dbopmbr [leproanveckoil CHUCTEMBI
XUMUUYeCcKux ajemento . .
Meunneneena.

2.
[Tepuoanueckuit
3aKOH U CTPOCHUE
aTroMma.

ATOM — CIOXHas  YacTHIla.
Hcropust OTKpBITHS 31€MEHTapHBIX
4acTUL M CTPOEHHs aroma. Anpo
aToma: TIPOTOHBI M HEUTPOHBI.
H3otonel. H3o0Tomsl  Bomopoza.

DIIEKTPOHBHI, KOPIYCKYJIIPHO-
BOJIHOBON  nyamusM.  CTpoeHue
3JEKTPOHHOU 000JI0UKH.
DNEeKTPOHHBIN YPOBEHb.
Banentnslie anektponsl. Opouranu:
S- u p-. Pacnpenenenue
3JEKTPOHOB IO 3SHEPreTUYECKUM
YPOBHSAM H  Op- ourassm.
d-DnemMeHTHI. DJIeKTpOHHAA
KOH(urypauus aroma

XUMHYECKU N 3JIEMEHT. Tpu

dbopmymupoBku  [lepuonndaeckoro
3akoHa: JI. WM. MeHnaeneena,
COBpPEMEHHas u MPUYHHHO-
CJIe/ICTBEHHas, CBSI3bIBAIOILAsS
MEPUOINYHbIE U3MEHEHUS CBOMCTB
3JIEMEHTOB C IEPUOJUYHOCTBIO B
W3MEHEHUN BHEIIHUX 3JIEKTPOHHBIX
CTPYKTYpP UX aTOMOB.

@uU3NYECKU CMBICI TOPSAIKOBOTO
HOMeEpa dJIEMEHTa, HoMepa niepuoza
u Homepa rpynnsl. [lepuoanunocTs
W3MEHEHUS CBOWMCTB XUMHUYECKUX
JJIEeMEHTOB, OOpa30BaHHBIX UMH
MPOCTBIX W CJIOKHBIX BEIIECTB B

neproaax u rpymmnax.
DNEeKTPOHHBIE CEMEICTBA.
Oco0eHHOCTH CTpPOCHHUS AaTOMOB
d-snmemMeHTOB. CemeiicTBO f-
3JIEMEHTOB.

Tema 2. Cmpoenue
eeujecmea

1. HWonuas
XUMHAYECKAST
CBS3b.

HNonbl m uX kiaccupukanus: 1o
3apsay (aHHOHBI M KAaTHOHBI), IO
cocTaBy (TMpOCThIE U CIIOXKHBIE).
Cxema 00pa3oBaHUsI HIOHHOM CBSI3H.
dopmynbHas eAVHMIIA.
OTHOCHUTENBHOCTh KJIacCU(UKAINU
XUMHMUYECKHUX CBA3€H Ha MOHHBIE U
KOBaJICHTHBIE MOJISIPHBIE.
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JdemMoHcTpanum. O6pa3sib
MUHEPAJIOB U BELIECTB C HMOHHBIM
TUIIOM CBSI3U: OKCHJA KajbLud,
pa3IM4HBIX COJIEH, TBEPABIX
LIEJIOYEH, TaINTa, KaJbLUTA.

2. Kosanenrtnas
XUMHAYECKas
CBSI3b.

Bﬂaropongle ra3bpl, IpUYHMHA HUX
CyIIECTBOBaHUS B  aTOMapHOM
cocrossHuu. KoBajieHTHast CBS3b
KaK CBsI3b, BO3HHKAIOIIAS 3a CYCT
00pa3oBaHUs OOLIMX 3JIEKTPOHHBIX

nap yTeM MepeKPhIBAHUS
AJIEKTPOHHBIX opouranei.
KpaTHOCTP KOBaJEHTHOW CBSI3H.
OOMeHHBII u JIOHOPHO-
AKIIETITOPHBINA MeXaHU3MBbI

00pa3oBaHHsl KOBAJEHTHOU CBS3H.
DnekTpooTpunaTesbHOCTH (D0).
JdemoncTpanuu. Komneknus
BELIECTB C KOBAJCHTHBIM THUIIOM
XMMHYECKOMN CBSI3H.

3. Merausl u
CILIABhI.
MerTannuueckas
XUMHYECKast
CBS3b

O6mme  ¢Qusnyeckue  CBOHCTBA
METAJJIOB:  3JICKTPOIPOBOIHOCTD,
MPOYHOCTb, TEIJIONPOBOAHOCTbD,
METaJUTHYECKUI OJ1ecK,
mIacTUYHOCTh. CIUIaBbl YEpHBIC H
userneie. Cranmb, 4yryH. Jlatyss,
OpoH3a, MEJILXHOP.
MeTtammdeckas CBSI3b.
3aBHCUMOCTH AIEKTPOIPOBOIHOCTH
METAJJIOB OT TEMITEPATyPHI.

JleMoHCTpanUM. Konnekius
MetayuioB. KoJekius CIIIaBoB.

4.  ArperarHble
COCTOSTHUS
BEIIECTBA.
Bonoponnas
CBSI3b

ArperaTtHble COCTOSIHHS BeLIECTBA
Ha  TpuUMepe  BOJABI.  3aKOH
Asoragnpo. Ilepexons! BeniecTsa us3
OJIHOTO arperaTHoro COCTOSIHHMS B
JApYroe.

BannepsaanbcoBo
B3aUMOJICICTBUE.
MexMonekyisipHas ~ BOAOPOJHAS
CBs3b. MexaHu3M ee 00pazoBaHMs
Ha [IpUMeEpe BOJIBI UCITUPTOB.
CBolicTBa BELIECTB C ITUM THUIIOM

CBsI3U. AHOMaJILHBEIE  CBOMCTBa
BOJIBI, 00yCIIOBJIICHHBIE
MEXKMOJICKYJISIPHO ~ BOJOPOJIHOM

cBs3bl0. lcmonb3oBaHue BOJBI B
OBITY U Ha POU3BO/ICTBE.
BryTtpuMonexynspHas BOLOpogHas
cBs3b. Ee 3HaueHune B opranuzainuu
CTPYKTYpbl ~ JKU3HEHHO  Ba)KHBIX
OPraHNn4Y€CKUX BCIICCTB.
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JdemoncTpaunu. Bosronka wuona.
Mogens ~ MomspHOro  oObema

ra3oo0pa3HbIX BELIECTB.
[lonmyyenue u©  pacno3HaBaHHE
ra3os: YTIIEKHACIIOrO rasa,

BOJIOPOJIa, KHCJIOPOJa, aMMHaKa,
JTHJIEHA, alleTUIICHA.

5. Turmet
KPUCTATNIECKUX
pEIIeTOK.

[Tonsarue 0
KPUCTAJUIMYECKUX pelieTkax. ThIbl
KPUCTAIINYECKUX pELIETOK:
WOHHAs, MOJEKYJSIpHAs, aTOMHas,
MeTaJIJINYECKasl. XapakTepHble
¢u3nueckue CBOMCTBa BEIIECTB,
00yCIIOBJICHHBIC THTIOM
KPUCTAJUTMYECKOM PELIETKN.
[Iporuo3upoBanue CBONCTB
BEILIECTB o TUITY

KPUCTAUIMYECKOM  PEIIETKH U
oOpatHast 3ajada. AJsoTpomnus,

00ycioBIIeHHAs TUTIOM
KPUCTAINTUYECKON PEIIETKH.

XapaxkTepHble BU/IbI
KPUCTAITTNYECKHIX peleToK
METaJJIOB.

AMopdHBIE BellecTBa, WX
OTJIMYUTEILHBIC CBOMCTBA.

Hdemoncrpanun. Moaenu
KPUCTAJUTUYECKUX peIeToK
pa3nu4HbIX  TUHOB.  [lpumepsl
BEIIECTB C HMOHHOM, AaTOMHOM,
MOJIEKYJIAIPHOH U METAUIMYECKOU
KPUCTAJUTMYECKUMU  PEIIETKaMHU.
JlaGoparopHbie OIIBITHI. 1.
Onpenenenre CBOWCTB HEKOTOPBIX
BEIIIECTB Ha OCHOBE THIIA
KPUCTAJUIMYECKON  pemieTku. 2.
O3HakoMJIEHHE C  KOJUIEKIIHEN
MOJIMMEPOB: MJIACTMACC U BOJIOKOH,
W U3JIETNI U3 HUX.

6. Yuctoie
BELIECTBA U
CMecH.

Omimmune cMmeced OT XUMHMYECKUX
COE€IUHEHMH. I'omorennsIe u
reTeporeHHbie cMecu. MaccoBas u
o0beMHAs JIO0JM KOMIIOHCHTA B
CMECH.

IIpumecu. BnusHue npumecenn Ha
CcBoOlcTBa BemecTB. MaccoBas u

o0BbeMHas JIOJIH puMece.
Knaccudukamms XUMHYECKUX
BEIISCTB I10 CTEIICHH YUCTOTEL.

JeMoHCcTpanum. O6pa3ibl

MUHEpPAJIOB U TOPHBIX IOPOJI.
OO6pa3upl OYMIIEHHON caxapo3bl U

Jatauk BBICOKOM
TeMIepaTryp bl,
JlaTauk TeMmneparyp
bl TUTATUHOBBIN
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HepahUHUPOBAHHOTO

KPUCTALITUIECKOTO caxapa,
coJiepKaIiero MIPUMECH.
JlucTiiuianMs BOJABI KaK  CIIOCO0
OYHCTKH oT puMecei.
JlabopaTopHble OIBITHI. 3.
Kectkoctb  BOJBI.  YcTpaHeHHE
JKECTKOCTH BOJIBI. 4,

O3HaKkoMJICHHE C MHHEPAJIBbHBIMHA
BOJaMH.

8. ucnepcHbie
CUCTEMBI.

[loHATHE O AMCIEPCHBIX CHCTEMAX.
HucnepcHas daza u
JMCIIEPCUOHHAs cpena.
Knaccudukanus JIMCTIEPCHBIX
CUCTEM B  3aBHCHUMOCTH  OT
arperaTHoOro COCTOSTHUS
T CTIEPCHOM ¢ba3sbl U
JIACTIEPCUOHHOMN CpeIpl.
I'oMoreHHble U TeTepOreHHbIE
TIMICTIEPCHBIE CHCTEMBI.
I'pyboaucnepcHble CHCTEMBI:
OMYJIBbCUHU, CYCHEH3HH, a’pO30IIH;
UX TPEACTaBUTENM U 3HAYCHHUE.
TonkoaucnepcHBIE CUCTEMBI: TEJH
U 300M; HUX TMpPEJICTaBUTENIU U
3HadeHue. KoJmoumHbIe CHCTEMEI,
UX  OTIMYUS  OT  UCTMHHBIX
pPacTBOpOB.

Oddexr Tunmans. ['enu: numessie,
KOCMETHYECKHE, MEIUIINHCKUE,
OuoJIoTHYEeCKMEe U MHHEpPAJIbHBIC,
WX MIPEJICTABUTENN U 3HAYCHHE.
JeMoHCTpanum. O06pa3ib
Pa3IMYHBIX JUCHEPCHBIX CHCTEM:
IMYJbCUHU, CYCHEH3UH, a’3pO30JiH,
renu u 30mu. [lomyyenue xomiona-
HOTO pacTBOpa M3 XJIOpHIA KeJe3a
(III). Koarynsuust MNOIy4EHHOTO
pactBopa. Db dext Tunmans.
JlabopaTopHble ONBITHI. 5.
O3HakOMJIEHHME C JUCHEPCHBIMU
CHCTEMaMH.

Jatauk BBICOKOM
TeMIiepaTyp bl,
JlaTtuuk Temmeparyp
Bl IJIATHHOBBIN

10

9. IloBTOpenue u
o0o0menne TeM

«CtpoeHue
aTomMa»

u «CtpoeHue

BEIICCTBAY,
MIOATOTOBKA
KOHTPOJIBHON
pabote

K

O0600maTh MOHATHS «S-OpOUTAIBY,
«p-opOuTaby», «d-opouTanby,

«KOBAJICHTHAs HETIOJISIPHAsI CBSI3bY,
«KOBQJICHTHAsI TOJSIpHAS.  CBSI3bY,
«UOHHAsl  CBSI3bY»,  «BOJOPOJHAS
CBSI3bY», «METAJUTUYECKasl CBS3bY,

«MOHHasA KpucTtaJllindeCcKasa
pelICTKa, «aToMHaida
KpuUCTaJNIN4CCKasA peuecTKay,

CMOJICKYJIApHAsd KPHUCTAIJIIMYCCKas
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peIICTKA», «METAJIIITNYCCKast
KpuUCTaJNIN4CCKas pelicTKa.
Ol"p AHNYHMBAaThb IIOHATHUA
XHMHUYCCKaA CBA3b»,

CKKPUCTAJUINYCCKAA PCIICTKA.

11 10. KonrponbHas | OnucbiBaTh M XapaKTEpU30BaTh
padora Ne 1 mo | cTpyKTYpYy TaOTHIIBI
TeEMam «Ilepunonnueckas cucrema
«CTtpoeHue XUMHUYECKUX 3JIEMEHTOB
aToMa» u| . WU. MenneneeBay (KopoTkas
«CtpoeHue dopma) IlpoBomuth peduiekcuio
BELIECTBAY. COOCTBEHHBIX  JIOCTIDKEHUH B
[IO3HAHMM CTPOCHHUSI aromMa W
CTPOECHUS BELIECTBA.
AHanu3upoBaTh pe3ynbTaThl
KOHTPOJIbHOU paboThI u
BBICTpauBaTh NYyTH JOCTHXKEHHS
YKEJIAEMOr'0 YPOBHSI YCHEIIHOCTH.
Tema 3. | 1. PacTtBOpHI. PactBopsI KakK Jaramk BBICOKOH
Inexkmponumuye- TOMOTCHHBIC CHCTEMEL. TEMIICPpaTyphl,
cKasa ouccoyuauyus PacTBOpeHHe Kak (U3MKO- U3MepeHue
XUMHUUYECKHUU Tporecc. Poub TeMuepatypel
MIJIaBJICHUS
IIPUBJICYEHHE BOIIBL B fiporecce BEIIIECTB.
BHUMAHMS pacTBOPEHUS BEILIECTB.
HIKOJIbHUKOB K PactBopumMocTh H
LEHHOCTHOMY KJIacCU(PUKaAIUsl BELIECTB IO
aCIICKTy TOMY IIPU3HAKY:
H3ydaeMpIX Ha pacTBOpUMBIE,
ypOKax  sBJICHUH,
MajopacTBOPUMbIE u
opraHuzamus  Ux
PABOTEI c HepacTBopuMble. MaccoBas
0Ty 4aeMoit Ha JI0JIs BEILIECTBA B pacTBOPE.
YpOKE  COLIMAIBHO MounsipHasi KOHILIEHTpalusl Belle-
3HAYMMOMU ctBa. OTiIMuMe CBOWCTB pacTBO- pa
uH(popMaruen OT CBOMCTB 4YHUCTOTO pPacTBO-
puTeNsT M PACTBOPEHHOTO Belle-
cTBa. MuHepaabHble BOJABI Kak
12 [IPUPOIAHBIE PACTBOPEL.
13 2. Onextponutsl | [loHatne 00 onmekrponuTax | | JlaTamk — BBICOKOM
u HEIEKTPOJINTAX. OcHOBHBIE | TEMIIEpaTypHI,
HEAJIEKTPOJIUTHL. | TIOJIOKEHUS Teopuu | JlaTuuk temmneparyp

AJIEKTPOJIUTAYECKON JUCCOLUALNY.
MexaHu3M JHUCCOLMAlMU BEIIECTB.
DNEeKTpOoNIUTHYECKasT JIUCCOLUALIUS
Kak pe3yabTar rUpaTaluu
3JIEKTPOJIUTA. Crynenuaras
JIMCCOLNaus 3JIEKTPOIUTOB.
Crenenn ANEKTPOIUTUYECKON
JIMCCOLINAINH.

CunpHble U cladble AIEKTPOIHTHL.
YpaBHEHUS] ~ AIEKTPOJUTHYECKON

Bl TUIATHHOBBIA —
U3MEpEHUE
TeMIEpPaTypbl
Mepexoa0B
AJUIOTPOITHBIX
MoaubuKaIui

Cepbhl; U3MEpEHHE
TeMIepaTypbl
MJIaBJICHUS

BEIIECTB.

36




nuccounanuu. llonstue o cpene
pactBopoB (pH cpenpbl).

14

3. Kucmotel B
CBETE TEOpUHU
AEKTPOJIUTHIECCK
Ol TUCCOITHAIINH.

OnpenenieHne KUCIOT B CBETE
TEOpUHU AIEKTPOJIUTUYECKON
JUCCOIUALUU. Okpacka
WHJIMKaTOPOB B PAcTBOpPAxX KHUCIOT.
OO0mue XUMHYECKHE  CBOICTBa
HEOPraHUYECKUX M OPraHUYECKUX
KHCJIOT B CBETE€ MOJIEKYJSIPHBIX M
HOHHBIX MIPECTABICHUN:
B3aUMOJCICTBUE C  MeETajUlaMH,
OKCHJIaMU u TUAPOKCHUIAMU
METaJUIOB,  COJISIMU. Y CIIOBHS
BO3MOKHOCTHU pPOTEKaHUs
peakuuii MEXAy DSJIEKTPOJIUTAMHU.
Creuuduueckue CBOICTBA
a30THOM, KOHIIEHTPUPOBAHHOM
CEPHOU U MYPaBbUHOM KHCIIOT.
JlemoHcTpamuu. PasbaBnenue
KOHUEHTPUPOBAHHOM CEepHOI
kucnotel. OOyrivMBaHue caxapa H
LIEJUTIOJIO3bI, KOHLIEHTPUPOBAHHOMN
CEepHOU KHUCIIOTOH.
B3aumopeiicteue
KOHLICHTPUPOBAHHOM u
pa30aBICHHON a30THON KHUCIIOTBI C
Menpro.  Komiekuus nOpupoaHbIX
OpPTraHUYECKUX KHUCIIOT.
JlaGopartopHbie OIBITHI. 6.
O3HakOMJIEHHME C  KOJUIEKIHEH
KHCJIOT.

Hatumk pH.

15

4. OcHoBaHUS B
CBETE TEOPUHU
BJIEKTPOIUTHYECK
OM TUCCOITUAIINH.

OrmpesiesieHre OCHOBAaHHI B
CBETE TEOPHUU DIEKTPOIUTUYECKON

JTUCCOITHAITUH. Oxkpacka
UH/UKATOPOB B pacTBopax
HIEI0Y€eN. Knaccugukanus
OCHOBaHUMU o IpU3HaKaM

pPacTBOPUMOCTH B BOJIE, HATMYUS B
cocTaBe aTOMOB KHCIIOPOJa.
OO0Ome  XMMHUYECKHE  CBOMCTBa
IIEII0OUCH, HEPaCTBOPUMBIX
OCHOBAaHWH: B3aMMOJCHCTBHE C
KHCJIOTaMHU, KUCJIOTHBIMU
OKCHJaMH, CcOJIIMH. Pa3zinoxeHue
HEPaCTBOPHUMBIX OCHOBaHHH.
BsaumopeiictBue mieouei c
OpraHUYECKUMHU COEIMHEHUSIMHU

(benosom, KapOOHOBBIMU
KHCIIOTaMH). CaoiicTBa
OECKHCIOPOIHBIX OCHOBaHUH:

aMMHaKa 1 aMUHOB B CPAaBHEHUHU.
Hemonctpanuu. Komnexuus
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Ieo4eH u CBCIKCIIOJTYUCHHBIX

HEpPaCTBOPUMBIX TUAPOKCHUJIOB
pa3sIMYHBIX MeETauIoB. Peaknus
HEUTpaIU3aLHH. ITonyyenue

HEpPAcTBOPUMOIO  OCHOBaHUS U
pacTBOpPEHUE €T0

B  kucnore. Ilomyuenue
aMMUakKa

U €ro B3aWMOJICUCTBUE C
XJIOPOBOZOPOAOM  («apIM  Oe3
OTHS»).

JlaboparopHble OMBITHL 7.
[Tonyuenue u CBOICTBa
HEpPAaCTBOPUMBIX OCHOBAHUU.

8. O3HakomIiIeHHE

C KOJUIEKIIMEN OCHOBAHUM.

16

5. Comu B cBete
TEOpUU

AIEKTPOJIUTHIECK
O TUCCOITHAIINH.

Onpenenenue cojieii B CBETE

TEOpUHU AIEKTPOJIUTUYECKON
JUCCOLUALNY. Knaccuduxanus
COJICHi: cpeaHue, KHCIIBIC,

ocHOBHBIE. OOmMEe XUMHUYECKHUE
CBOICTBA COJICH: B3aUMO/ICHCTBHE C
KHCJIOTaMH, IIeJI0YaMy, MeTaJlJIaMU
U COJSIMU. DJIEKTPOXUMUYECKUI
pAI HANPSDKCHWH METaUIOB U €To

HUCIIOJIB30BaHHUEC JUIA
XapaKTCPHUCTUKHU
BOCCTAaHOBHUTCIIbHBIX CBOICTB

metauioB.  CBOWCTBA  KHCIHBIX
COJIeii.

[IpencraBurenu come U ux
3Ha4YeHHWE: KapOOHAaT  KaJbIHs,
opTodocdar KampIus.

KauectBeHHbIE peakuuu Ha
XJIOpHUA-, cynbdar- u
KapOoOHaT-aHU- OHBI, KaTHOH

aMMOHHUs, KaTuoHbl xeneza (II) u
xenesa (II).

Hemonctpanmu. Komtekuust coneu
pa3nuuHoOi okpacku. Komrekuus
OMOJIOTUYECKUX MaTepHUaJIOB,
coJiepalux KapOoHaT u Qocdat
KaJblIHs. Komnekmnus
KOH/IUTEPCKUX DPBIXJIUTENEeH TecTa,
00BsICHEHHE MPUHIINIIA 170'¢
JeNCTBUS u JIEMOHCTpAIHs
Pa3phIXJIUTEILHON  CIIOCOOHOCTH.
lamenue COZBI YKCYCOM.
KauecTtBeHHbIE peakuuu Ha
KAaTUOHbl M aHUOHBI. BpITecHEHHe
MEIM  JKeJIe30M M3  pacTBopa
cynbpata memu (ll). Tlomydenwme
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MOIWJA CBUHIA U JIEMOHCTpAIUs
€ro pacTBOPUMOCTH B 3aBHCUMOCTH
oT TEMIEPaTyphbI pactBopa
(mosydeHHne «30J0THIX YEHIYEK»).
JlaGopaTopHbIie OTIBITHI. 9.
O3HakomyieHME €  KOJUICKLIHUEH
MIPUPOIHBIX MUHEPAJIOB,
COJIepXKaIINX COJIH.

17

6. l'uaponus.

l'unponn3 kak oOMEHHOE
B3aUMO/ICIICTBUE BELIECTB C BOJIOM.
OOpatuMblii TUAPOIU3 COJCH TIO0
1(S0):10)%1 u MOCIIEYFOLIAM
CTeneHsiM. [ uaponus o KaTuoHy u
aHUOHY. VIOHHBIE U MOJIEKYIISIpHbIE
ypaBHeHus ruaponmsa. Cpena (pH)
pacTBOpoOB TUAPOJIU3YIOLINXCS
coneri. HeoOparumblii  THIPOIN3
COJIEH.

OO6patumsiii TUIPOJIN3
OpraHMYECKHUX COEIUHEHUH Kak
OCHOBa OOMEHa BEIECTB B >KUBBIX
OpraHusmax.

O6parumsrii ruaponns ATO
KaK  OCHOBAa  3HEPreTUYEeCKOro
oOMeHa B JKUBBIX OpraHU3Max.

Hemonctpanuu. Paznuunbie
cllydyad THApPONIU3a  CoJell
JEMOHCTpALUS CPEbl PACTBOPOB C
MTOMOIIBIO UHANKATOPOB Ha
npuMepe KapOOHATOB ILEIOYHBIX
METaJUIOB,  XJIOpUJAa  aMMOHMS,
anerata amMmoHusA. llomydenwue
alleTWIeHa THJIPOJIM30M KapOuia
KaJIbLUA.

JlaGopatopubie omnbIThL. 10.
HcnplTanne  pacTBOpPOB  KHUCIIOT,
OCHOBAaHUI " coJier
WHJIMKaTOpaMHu.

11. Pasnuunble ciydau
runpoausa cosed. 12. I'maponus
XJIOPUJIOB

M aleTaroB  IIEJIOYHBIX
METaJJIOB

Hatuuk pH

18

7. IlpakTuueckas
pabora Ne 2.
Pemenne
IKCIIEPUMEHTATIbH
BIX 3aJa4 = Ha
UICHTHPUKAIUIO
HEOPTaHHYECKUX
U OpraHUYecKHx
COCIUHCHMH.

[TpoBoauTH, HaOJIIO4aTh u
OITMCHIBATh XHUMHYECKHI
AKCTIEPUMEHT ISl UACHTU(DUKAITIT
HEOPraHUYECKHUX M OPraHUYECKUX
COCTUHEHUN C IIOMOIIBIO
KaueCTBEHHBIX PEAKLIUM.
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19 8. IloBropenue u | O606IATH 3HAHUS 0
00001IeHue TeMbl | KJaccuUKaud M CBOMCTBax
«Teopus OCHOBHBIX KJIaCCOB
ANEKTPOJINTUYECK | HEOPIaHUYECKUX M OPraHUYECKUX
on COCAMHEHHI B CBETE TEOpPHUHU
JUCCOLUALIIN, ANEKTPOIIUTUYECKON TMCCOLMALINU.
MOJIrOTOBKA K | YcTraHaBIMBaTh
KOHTPOJIbHON BHYTPUIIPEIMETHBIE CBSI3U MEXIY
pa0ore. OpPraHUYeCcKOM M HEOpraHu4ecKoi
XAMUEH B CBETE o011ero,
0CO0EHHOI'0 ¥ €JMHUYHOTO.
20 9.KonTtponbHas [IpoBoUTH peduexcuto
pabora Ne 2 10 | cCOOCTBEHHBIX NOCTYDKEHUN B
TeEME [IO3HAHUM  CBOMCTB  OCHOBHBIX
«ONEKTPOJIUTHYE | KIIACCOB HEOPraHMYecKuX u
cKas OpPraHMYECKUX COEIMHEHUN B CBETE
JMCCOLIMALIUS. TEOPHH NEKTPOIUTUYECKON
U CCOLUALINN. AHanu3upoBaTh
pe3yabTaThl KOHTPOJIIBHOM paboThI
Y BBICTPAWBATh IYTH IOCTHKEHUS
KEJIAaeMOI'0 YPOBHS YCHEIIHOCTH.
Tema 4. | 1. Peakuuu, uaymue 6e3 usmeHeHus | JlaTuuk ~ BBICOKOU
Xumuueckue Knaccudukanus | cocraBa Bemects. Kinaccugukanus | TeMnepaTtypsl,
peakuyuu XUMHYECKHUX 10 YUCIly U COCTaBy pearupyrouux | Jlaruuk temmnepaTtyp
peaKIM. BEIIECTB U MPOJAYKTOB PEAKLUMHU. | bl IJIATUHOBBIA —
Cdopmuposan- Peakuuu pa3iIoXKeHUs, | U3MEpPEHUE
HOCTh COEZIMHEHUS, 3aMeIIeHUs] 1 OOMeHa | TeMIepaTypbl
HKOJIOTMYECKOT0 B HEOpraHUYeCcKOn XUMHH. | IEPEX0JI0B
MBILICHUS, Peakuuun NPUCOETUHEHNUS, | ATUTOTPOIHBIX
MOHUMAaHHUS OTILEIUICHHUS, 3aMeLICHUS u | MoauUKaUi
BIIMSHUSA M30MEpHU3alM B OPraHUYECKOH | CEpbl;  M3MEPEHHE
COLIMAJIBHO- XUMHUH. Peakiuu mnonMMepus3anuu | TeMIepaTyphl
9KOHOMMUYECKUX KaK YacTHBIM ciyuyail peakuuil | miaBieHUs
IPOLIECCOB Ha MIPUCOEIHEHHUS. JK30- U | BEIIECTB.
COCTOsIHUE 9HAOTEPMHUUYECKUE peaxuu.
IIPUPOTHOMN u Tepmoxumuueckue YpaBHEHUS.
COLIMAJIbHOU Pacuer KkonMuecTBa TEMJIOTHI IO
Cpelibl; TEPMOXUMHYECKUM YPaBHEHHUSM.
npuoOpereHue JleMoHCTpanuu. DK30T€PMUYHOCTb
ombITa  HKOJIOTO- peakuuyu  CepHOM  KHUCIOTBI €
HarpaBJIeHHON THJIPOKCUIOM HaTpusl.
JeSITeIbHOCTH OHJI0TEPMUYHOCTb peaxkuuu
JTMMOHHOU KHCIIOTBI c
rupokapOOHaTOM HaTpusl.
21 B3aumopneicTBue  amtOMUHUSA  C

cepoii. Pa3noxxeHne nepmaHranara
Kanus. B3zaumopaencTBue Hatpus u
KaJIBITHS C BOJIOM.

BzaumojeiicTBue 1IMHKA C COJSHOM
KHCIIOTOMH. BzanmopeiicTue
Kelnesa C pacTBOpoM cymibgara
meau (1D).
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OneIThl, WUIIOCTPUPYIOIINE Tpa-
Buio bepronne, — obpa3oBanue
ocagka, Taza WiIuM  ciaboro
AJIEKTPOJINTA.

22

2. Karanus.

Karanns.
rETEPOreHHBIN

KartanuzaTtopsl.
l'omorennsii  u
KaTajus.
IIpumepsr KaTaJIUTUYECKUX
MPOLIECCOB B MPOMBIIIJICHHOCTH,
TEXHHUKE, ObITy. DEpPMEHTHI W HUX
OTIUYMS ~ OT  HEOPraHWYEeCKHX
KaTaJlu3aTOPOB.

[Ipumenenue  KaTraau3aTOpOB H
(bepMeHTOB.

JleMoHcTpanum. Pasnoxenue
MEPOKCUAa BOJOPOJIa C TOMOIIBIO
HEOPraHMYECKUX KaTaIU3aTOpPOB
(FeCl2, KI) wu  mnpupomHbix
O00BEKTOB, COJAEPXKAIIUX Karanazy
(ceIpoe MSICO, KapTodep).
WNurubupoBanue B3anMOACHCTBUS
JKeyne3a € COJSHOM KHCIOTOW C
MTOMOIIBIO YPOTPOIIHHA.
Konnekuust mpoayKTOB MHUTaHMUS,
MOJIYYEHHBIX C TIOMOIIBIO YH3UMOB.
JlabopaTopHbie OTIBITHI. 13.
[Tonydenue kucaopoia ¢ MTOMOIIBIO
okcuaa mapranna (IV) u kartamassl
CBIPOTO KapTodes.

23

3.  OOparuMocTh
XUMHUYECKUX
peaKkuuid.
XUMHUYECKOE
paBHOBECHE.

JleMoHCTpanuu. ObpaTtumbie
peakiMu Ha TpuUMepe MOTydYCHUs
pomaHMma  Kemesa (II1) nu
HAOJIOZCHUS 32  CMEIICHUEM
paBHOBECHS 110 HHTCHCHBHOCTHU
OKpacKd TPOIYKTa PEaKIUu IpH
HU3MEHCHHUU KOHIICHTPAIIU!
peareHTOB W TPOAYKTOB. BrwusiHue
TEMIepaTypbl W  JaBICHHS Ha
auMepu3anuio okcuaa azora (IV).

Jatuuk BBICOKOM
TeMIepaTypsl,
Jatuuk Temmeparyp
bl TUIATHHOBBIA —
U3MEpEHUE
TeMIIEpaTypbl
Mepexoa0B
AJUIOTPOITHBIX
MoauuKaImi
Cephl; U3MEpEHHE
TeMnepaTypbl
TIAaBJICHUS BEILIECTB

24-25

4.
OKHUCIIUTENBHO-
BOCCTAHOBUTEJb-

HBIC pCaKknuun
(OBP).

CreneHn OKHCJICHUS u ee
onpeeraeHue 1o dbopmyie
COCIMHEHUS.

OKHCIINTEJIEHO-
BOCCTAHOBHUTEJILHEIE peaKIuu.
OxucIuTElIb W BOCCTAaHOBHUTEID.
OKHuclieHHe H  BOCCTAHOBJICHHE.

CocraBnenune ypaBHEHUH
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIBbHBIX peakuui

METOZIOM DJIGKTPOHHOTO OajaHca.

Hatuux pH
JlaTamk BBICOKOU
TEeMITepaTypHhl,
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JleMoHcTpanum. [IpocTeiimue
OKHUCJIUTEIIHHO-
BOCCTaHOBHTEIIbHEIC peaKkuuu:
B3aMMO/CHCTBHE IIMHKA

C COJSHOM KHCIIOTOM M JKejie3a ¢
cynbdarom meau (II).

26

5. DIIEKTpOIu3

DNeKTpoIn3 pacTBOpOB u
paciiaBoB  3JIEKTPOJIMTOB  HA
npumMepe xJjopuaa HaTpusl.
DIEKTPONIUTUYECKOE  TOJyYECHHE
AJFOMUHUS. [IpakTnueckoe
3HAUYEHHE DJIEKTPOJIN3A.
lNanpBanomIaCTHKA u
raJjbBaHOCTETHS.

JleMoHcTpanuu. Mogenb
3JEKTPOJIU3EPA. Mopenb
3JIEKTPOIU3HON BaHHBI s
MOJIyYEHUs] AJTFOMUHMSL.

Haruux pH

27

6.00611me
CBOMCTBa
METAaJIJIOB.
Koppo3zus
METaJIJIOB.

[Tonoxxenue METAJJIOB B
Ilepuonuueckou CHUCTEME 51
OCOOCHHOCTH CTPOEHUSI UX aTOMOB
1 KPHUCTAILJIOB; 00IIMe (pU3HUCCKUE
CBOMCTBa METAJIOB (IIOBTOPEHUE).
OO0mpe XUMUYECKHE  CBOICTBa
METAJUIOB KaK BOCCTAaHOBHTEJIECH:
B3aMMOJICIICTBIE C HEMeTaUIaMH
(ramorenamu, cepoii, KUCIOPOIOM),
B3aUMOJCICTBUE  IUEIOYHBIX U
HIEJIOYHO3EMEbHBIX METaJUIOB  C
BOJIOM.

CBoiicTBa, BBITEKAIOIIIE 3
MOJIOKEHUS METAaIIJIOB B
AIEKTPOXUMUUECKOM pAany
HamnpspkeHus (B3aUMOJIEWCTBHE C
pacTBOpaMu KUCJIOT

U colieil), MeTaJIoTepMHUsL.
JleMoHCTpanuu. Pesynbpraret
KOppO3UHu METAaIIJIOB B
3aBUCUMOCTH  OT  YCIIOBUH €€
MPOTEKAHUS

JlabopaTopHbie OTIBITHI. 16.
O3HakoMJIeHME €  KOJUIEKLIHEH
METaJUIOB.

Hatunx pH

28

7. O0uume
CBOWCTBA
HEMETAJUJIOB.

XHUMHYECKHE CBOMCTBA HEMETAJIJIOB
Kak OKHUCIIUTEIICH.
BzaumogeiictBue ¢ MeTaljaMH,
BOJIOPOJIOM n IPYTUMU
HeMeTaJlJIaMH. CBolicTBa
HEMETaJIJIOB KaK BOCCTAaHOBUTEIICH.
B3aumoneicteue ¢ MpPOCTBIMU U
CIIOKHBIMH BelecTBaMU-

Haruuk pH
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OKHUCJIUTEIISIMU. O61mas
XapaKTePUCTHKA TaJIOTEHOB.
HemoHcTpanu. BzaumopeiictBue
HaTpusi U CYPbMBI C  CEpoOil.
I'openue cepsl, yris u dochopa B
KHUCJIOPOJIE.

B3aumoaeiicTBue XJIOpHOM BOJBI C
pacTBopoM Opomuaa W HOAHIA
Kayus (HaTpus).

JlaboparopHbie OTIBITHI. 17.
O3HaKkOMJICHHE C  KOJUICKIIHEH
HEMETAILIIOB.

29 8. 'enernueckas | [loHATHe O reHEeTHMYECKON CBS3H U
CBSI3b MEXIY TEHETHUYECKOM pszie. [ eHeTnuecKkui
KJIaccaMu psig  MeTalyla U HeMeTasia.
Heopranuueckux | OcoOEeHHOCTH T'€HETUYECKOro psiaa
U OPraHUYEeCKUX | U TeHETUYECKOM CBSI3H B
BELIECTB. OpraHNu4eCcKOu XHWMUH.
B3aumocBsI3p  HEOpPraHUYecKHX |
OpPraHWYECKUX BEIIECTB.
30 9. IlpakTtuueckas | ['eneTnueckas CBSI3b MEXIy
pabota Ne 3. KJIacCaMH  HEOPTaHWUYECKUX |
OpPraHMYECKUX BEIIECTB.
31 10. IToBTropenue | O600OmATEL 3HAHHS 0
U 00001EeHNE KJIacCHU(PUKALNH u
TEMBbI 3aKOHOMEPHOCTAX POTEKaHUS
«XUMHUYECKHE XUMHYECKHX peaxui B
peakuum», OpPraHM4YeCKOM M HEOPraHUYECKOU
MOATOTOBKA K XUMUHU. YcranaBnuBaTh
KOHTPOJIbHOM BHYTPHUIIPEIMETHBIE CBSI3U MEXIY
pabore. OpPraHMYeCKOM M HEOPraHWYECKOU
XUMHEN B CBETE oO1ero,
0COOCHHOTO U €IMHUYHOTO.
32 11. KonrponbHas | [IpoBoauTts pednexcuro
pabora Ne 3 mo | cOOCTBEHHBIX  JIOCTIDKEHUH B
TeMme MO3HAHUHM  KJacCUPUKAIMU  H
«XUMUYECKUE 3aKOHOMEPHOCTEN IPOTEKaHUs
peaKIm XUMUYECKUX peakimii B
OpPraHMYeCKOM M HEOPraHUYECKOU
XUMHH. AHanmM3upoBaTh
pe3yNbTaThl KOHTPOIBHON pPabOThHI
Y BBICTpaWBaTh MYTHU JOCTHKECHUS
YKE€JIAaeMOTr0 YPOBHS YCIIEIIHOCTH.
33-34 3amTa rpynmnoBbIX U HHIUBUIYAITBHBIX TPOEKTOB
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