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PabGouast nporpamma «XumMus»
10-11 kaaccesl

BA3OBbI1 YPOBEHD

Pabouas mporpamma «Xumus» s 10-11 kmaccoB cocraBieHa B COOTBETCTBUM C
TpeOoBaHusAMH (helepabHOIO TOCYAAPCTBEHHOIO0 00pa30BaTEIbHOTO CTaHAapTa
cpenHero oOmero oOpa3oBaHUs, C YYETOM COJEpXKaHUS TMPUMEPHOM OCHOBHOM

o0Opa3oBaTeIbHOM MPOrpaMMBbl

cpeaHero oOmiero oOpa3oBaHus ©  paboueit

nporpammbl o xumuu Kk YMK INabpuensna O.C.

Paznea 1. Ilnanupyembie pe3yJibTAThl OCBOEHNSI Y4€0HOI0 MpeIMeTa
«XUMHSD»

JINYHOCTHBIE Pe3yJIbTATHI:

B YeHHOCMHO-OPUEHMAYUOHHOU cghepe — TYBCTBO FOPAOCTHU 32 POCCUICKYIO
XUMHYECKYIO HAyKy, TYMaHU3M, OTHOILIIEHUE K TPYY, LIeJeyCTPEMIIEHHOCTb;
B Mpy008oli cghepe — TOTOBHOCTh K OCOZHAHHOMY BBIOOPY JalIbHEHIIIEH
o0Opa3oBaTeIbHON U MPOPECCUOHATIBHON TPACKTOPHUH;

B NO3HABAMENLHOU {KOCHUMUBHOU, UHMELLEKMYAIbHO) chepe — yMEHHE
VIIPABJISATh CBOEH MMO3HABATEIBHOMN JAESITEIbHOCTBIO.

MeTanpeaMeTHbIe Pe3yJbTaThI :

UCITOJIb30BaHUE YMEHUH 1 HaBBIKOB Pa3JIMYHBIX BUIOB ITO3HABATEILHOM
NEeATeIIbHOCTH, TPUMEHEHUH OCHOBHBIX METOJIOB ITO3HAHUS
(cucTeMHOMH(OPMAITMOHHBIA aHAIN3, MOJCITUPOBAHUE) ISl U3YUCHUS
PAa3IMYHBIX CTOPOH OKPYKAIOWIEN AEHCTBUTEIIBHOCTH;

WCITOJIb30BaHUE OCHOBHBIX HHTEILICKTYAJIBHBIX Omeparuii: popMyaupoBaHue
TUIIOTE3, aHAJIM3 ¥ CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMaTH3aIus,
BBISIBIICHHE TIPHYUHHO-CIIC/ICTBEHHBIX CBS3EH, TOMCK aHAJIOTOB;

yMEHHE TEHEPUPOBATh UJICH U ONPEACIIATh CPEACTBA, HEOOXOIUMBIC JIJIS UX
peaTu3anyu;

YMEHHUE ONPEACISTE 1SN U 33/1a9d JISITCIIbBHOCTH, BBIOUPATh: CPEICTBA
peanu3aIuy eI U TPUMEHITh UX Ha MPAKTHKE;

WCITOJIb30BAHUE PA3TUIHBIX HCTOYHUKOB JUIS TIONYYICHUS XUMHYCCKOMN
nH(pOopManuu, TOHUMaHUE 3aBUCHMOCTH COACPKaHUSA U (DOPMBI
npeAcTaBiIeHUS HHGOPMAIIUH OT IeIeH KOMMYHHKAIIMK M ajipecara.

HpellMeTHLIe pPe3yJabTaThI .



* B NO3HABAMENbHOU cd)epe.'
a) AaBaThb OMPCACICHHA N3YUYCHHBIM ITOHATHAM,

0) ONUCHIBATH IEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO MPOBEICHHBIC
AKCIEPUMEHTHI, UCTIOJIB3YS JIsl ITOTO €CTECTBEHHBIN (PYCCKUM, POAHON) SI3BIK U
SI3BIK XUMHUH, B) OOBSICHATH CTPOSHUE U CBOMCTBA M3YYCHHBIX KJIaCCOB
HEOPTraHWYCCKUX M OPTAaHUYCCKUX COCTMHCHUN;

I') K1acCu(UIIMPOBATh U3yUYECHHbIE OOBEKTHI U SBICHUS;

1) HaOJII0AaTh AEMOHCTPUPYEMbIE U CAMOCTOATEIIHHO MPOBOIUMBIE OTIBITHI,
XHMHYECKUE PEAKITUH, IPOTEKAIOIIKNE B IPUPOJIC U B OBITY;

€) uccie10BaTh CBOMCTBA HEOPraHUUECKUX U OPTaHUYECKUX BEIIECTB, ONPEACIISITh
UX MPUHAICKHOCTh K OCHOBHBIM KJIacCaM COCIMHCHUI;

) 000011aTh 3HAHUS U JIe1aTh 0OOCHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSIX
MU3MCHCHHMSI CBOMCTB BEIIICCTB;

3) CTPYKTYPUPOBATH YUEOHYIO HH(POPMAIIUIO;

1) HHTEPIPETHPOBATH MH(DOPMAITUIO, TTOYYCHHYIO U3 APYTMX HCTOYHHUKOB,
OLICHMBATh €€ HAYYHYIO JOCTOBEPHOCTD;

K) OOBSCHSATH 3aKOHOMEPHOCTH MPOTEKAHKS XUMHUSCKUX PEaKIIUiA, TPOTHO3UPOBATh
BO3MOXXHOCTb UX MPOTEKAHHS HA OCHOBE 3HAHHM O CTPOEHUH BEIIECTBA U 3aKOHOB
TEPMOIUHAMUKH;

7)) OOBSCHATH CTPOEHUE ATOMOB 3JIEMEHTOB |—4-T0 Mepruo 0B ¢ UCIIOIB30BAHUEM
ANEKTPOHHBIX KOH(UTYpaLHii aTOMOB;

M) MOJIEJTUPOBATh CTPOCHUE MPOCTEUIINX MOJIEKYJT HEOPTaHUYECKUX U
OpraHUYeCKUX BEIIEeCTB, KPUCTAIUIOB,

H) MPOBOJIUTH PACUYETHI IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

0) XapaKTepru30BaTh U3yYCHHbBIEC TEOPUU;

1) CAMOCTOSITENILHO JJOOBIBATh HOBOE JIJIsl CE€0S1 XUMUUECKOE 3HAHUE, UCTIONB3YS IS
ATOTO JIOCTYIHBIE UCTOYHUKHN HH(POPMAIINH;

B YEHHOCMHO-OPUCHMAYUOHHOU chepe — TIPOTHO3UPOBATh, AHAIU3UPOBATDH U
OIICHUBATh TOCIEACTBUS JUIsl OKPYKAIOIIEe cpelibl OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIHPHOCTH YEJI0OBEKa, CBI3aHHOMN C TIEpepabOTKOM BEIIECTB;

B I’I’ZDV@08012 C@@D@ — CaMOCTOATCJIbHO IINIAHUPOBATh U IIPOBOJUTH XUMHYECKUMN

AKCIIEPUMEHT, COOJII01as1 IpaBuia 0e30MacHoi padoThI ¢ BENIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM;

B chepe puszuueckoil Kyibmypbl — OKa3bIBaTh IEPBYIO MOMOII IIPU OTPABICHUSAX,
0)KOTaX U JAPYTHX TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMHM M Ja0OPATOPHBIM
000pyTI0BaHHEM.

B cranpapte npodunbHOro ypoBHS CUCTEMA 3HAHUNW O XMMUYECKHUX PJIEMEHTAX U
CBOMCTBaX UX COCIUHEHUN paclIupsieTCs U YriIyOssieTcs Ha OCHOBE MPeICTaBICHUIM
O CTPOCHUU BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTAX NPOTEKAHUS



XUMHUYECKUX PEAKLUN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUECKON KUHETUKH U
XUMHYECKOW TepMOAMHAMUKHU. Tem cambiM oOecrieurBaeTCsl MOAr0TOBKA
BBIITYCKHUKOB IIKOJIbI K MPOJOHKEHUIO0 00pa30BaHMsI B CPEIHUX CHEUATbHBIX U
BBICIIMX Y4YE€OHBIX 3aBEACHUAX, MPOPUIb KOTOPBIX IPETYyCMAaTPUBAET U3YUCHHE
XUMHH, U IOCeAyIomEel TpodecCHOHaIbHOM 1S TeTIbHOCTH.

Paznea 2. Conep:xxanue y4eOHOI0 nmpeamera
Beenenue

[IpenmeT oprannyeckoit xumun. CpaBHEHUE OPTAHUYECKUX COCUHEHUM C
Heoprannyeckumu. [IpupoaHbie, UCKYCCTBEHHBIE U CHHTETUUECKUE COETUHEHUS.
Teopusi cTpoeHUs OPraHUYECKUX COCAUHEHHUH S YacoB

BanenTtHOCTh. XUMUYECKOE CTPOCHUE KAK MOPSAJO0K COCAMHEHUS] aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJE€HTHOCTU. OCHOBHBIE MOJOXKEHUS TEOPUU XUMUUYECKOTO CTPOCHUS
OpraHn4eckux coeAuHeHui. [ToHsITHE 0 TOMOJIOTUM U TOMOJIOTaX, U30MEPUU U
nu3oMepax. XuMuueckre (popMyIibl U MOJIETTH MOJIEKYJI B OpraHUYECKON XUMUH.
JemoncTpamuu. Mojiesid MOJIEKYJI TOMOJIOTOB U M30MEPOB OPTaHUYECKUX
COEeIMHEHUH.

YriaeBoaopoabl ¥ X NPUPOAHBIE HCTOYHUKH

ITpupoansblii ra3. A 1 x a H bl. [IpupoiHBIA ra3 Kak TOIUIMBO. I OMOJIOTHYECKU psij,
M30MEPHUS U HOMEHKJIaTypa alKaHOB. XMMUYECKHE CBOMCTBA aJKaHOB (HA MpuMepe
ME€TaHa ¥ 3TaHa): TOPEHHE, 3aMEIIICHUE, Pa3JIOKEHNUE U JETUIPUPOBAHHUE.
[IprumeHeHne akaHOB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTUJIEH, €ro NoJiydeHue (IeTuApUpOBaHUEM dTaHa U JIETUApATAIIUCH
ATaHOJA).

XUMHYECKUE CBOMCTBA ATUJICHA: TOPEHUE, KAUECTBEHHBIC PEAKIINH, TUIpaTaIUs,
nonumepu3anus. [loaustuneH, ero cBoiicTBa U npuMeHenue. [[pumenenne sTuiieHa
Ha OCHOBE CBOMCTB.

AnkanueHnsukayuyk u. [lousTue 00 ankanaueHax Kak yriieBoJopoaax ¢
JBYMs IBOWHBIMH CBSI3SIMH. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u u3omnpeHa:
obOecriBeunBaHNe OPOMHOI BOJIBI M TIOJIMMEPHU3aKs B Kaydyku. Pe3nna.

A 71K ¥ H bl. ATIETWIEH, €ro MOJy4YeHUE MUPOIU30M METaHa U KapOUHBIM
crtocoboM. XMMHUYECKHE CBOMCTBA alleTHIICHA: TOPeHNEe, 00eCIIBEUNBaHNE OPOMHOM
BO/JIbl, IPUCOEIMHEHUE XJIOPOBOIOPOIa U ruaparanus. [[pumeHeHne aleTuiieHa Ha
OCHOBE CBOMCTB.

b e 1 3 0 1. [lonydyeHnue GeH30/1a U3 TeKCaHa U alleTUiIeHa. XMMUYECKHUE CBOMCTBA
OeH30J1a: TOpeHKe, TAIOTeHUpOoBaHne, HUTpoBaHue. [I[pumenenne 6eH301a HA OCHOBE
CBOWCTB.



He ¢ 1 b. CoctaB u nepepadbotka Hegtu. Hegrenpoaykrsl. bensun u nonsrue 06
OKTaHOBOM YHCIJIE.

JemoncTpauuu. ['openue anermineHa. OTHOLIEHUE ATUIICHA, alleTUJIeHa U O€H30J1a K
pacTBopy nepMmanranata kanus. [lonyyenue sTuiieHa peakuuen JeruapaTanuu
ATaHoJIa, alleTHIIeHa KapOuIHBIM criocoboM. PasiioxkeHune kaydyka pu HarpeBaHUH,
UCIIBITAHKUE MPOJYKTOB Pa3yIOKEeHUs Ha HenpeieabHoCcTh. Konekuus oopa3ios
He(TU U HEPTENPOTYKTOB.

JlaGopaTropHble onbIThl. 1. OnpeneneHue 3J1EMEHTHOTO COCTaBa OPraHUYECKUX
coeHeHui. 2.M3rotoBieHne Mojiesel MoJieKyJl YyriieBo1opoaoB. 3. O0HapykeHue
HEenpeIeabHbIX COeTMHEHUH B )KUJIKUX HedTenpoaykTax. 4. [lonyyenue u cBoiicTBa
anetwieHa. 5. O3HakomiieHue ¢ kosuiekueit «HepTs 1 npoayKThl ee nepepaboTKm.
Konumponvnaa paboma Nel no meme: «Yeneeo0opoov»

Kuciopoaconep:kammue oprann4eckue coeIMHEHUs U UX MPUPOAHbIE
HCTOYHMKH EJMHCTBO XUMUYECKON OpraHu3alyu >KMBbIX OPTaHU3MOB.
XUMHUYECKUN COCTaB KUBBIX OPTaHU3MOB.

C nu p T b1. [lonydenne 3TaHoNIa OPOKEHUEM TITFOKO3BI M THIpaTaIliel dTUJICHA.
['unpoxcunpHas rpynna kak QyHkimonanbHas. [IpencraBienue o BOAOPOIHOM
CBA3U. XMMHUYECKHUE CBOMCTBA 3TAHOJA: TOPEHUE, B3aUMOJICHCTBUE C HATPUEM,
o0Opa3oBaHue MPOCTHIX U CIOKHBIX 3(PHUPOB, OKUCIEHUE B anpaerul. [Ipumenenue
ATAHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 MOCJIEACTBUS U MPEAYNPEKICHUE.
[TonsiTHE O NpeAEIbHBIX MHOTOATOMHBIX CIUPTaX. [ THIIEpHH Kak IpeacTaBUTEb
MHOT'0aTOMHBIX cCIUPTOB. KauecTBeHHas peakius HA MHOTOATOMHBIE CITUPTHI.
[Iprumenenue rauuepuHa.

® e 1 o 1. [lomyuenue peHosa KOKCOBaHMEM KaMEHHOTO yIuisl. B3auMHoe BiIusHUE
aTOMOB B MOJIEKYJie (peHOJIa: B3aMMOJICUCTBHE C TUAPOKCHIOM HATPUSI U a30THOM
kuciotoit. [lpumenenne ¢peHona Ha OCHOBE CBOMCTB.

Anpaerunsl [lonydeHne anpaeruioB OKUCICHUEM COOTBETCTBYIOIIUX CIIUPTOB.
XHWMUYECKHE CBOMCTBA aJIbJICTUIOB: OKUCIIEHUE B COOTBETCTBYIOILYIO KUCIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYIoIUI cupt. [Ipumenenue hopmanpaeruaa u
aleTAJIbIETUIAa HA OCHOBE CBOKWCTB.

KapG6onoBbiekucioT bl [lonydyeHue kKapOOHOBBIX KUCIOT OKUCICHUEM
aNbIeTUA0B. XMMHYECKHE CBOMCTBA YKCYCHOW KHCIIOTHI: OOIIIME CBOWCTBA C
HEOPraHMYECKUMH KUCIIOTaMU U peakuus stepudukanuu. [[pumeHeHne ykcycHou
KHUCJIOTBI HA OCHOBE CBOMCTB. BbICIINE KUPHBIE KUCTIOTHI HA TPUMEPE
MAJIbMUTHHOBOM U CTEAPUHOBOM.

Cnoxubleddupsl uxup bl [logydeHne cloxHbIX 3PUPOB peakueit
stepudukanuu. Cioxubie 3QUphI B IPpUpoIe, UX 3HaUeHHUE. [IpuMeHeHne CloxKHbBIX
3(upoB HA OCHOBE CBOMCTB.



XKupsl kak cinoxHbie 3pupbl. XUMUYECKUE CBOMCTBA KUPOB: TUAPOIH3

(OMBUIEHHE) U TUIPUPOBAHUE KUIKHUX KUPOB. [I[puMeHeHre )KupoB Ha OCHOBE
CBOWCTB. ¥ I' 1 € B O I bl. YIUIEBOJbI, 3HAYECHUE YIIIEBOAOB B )XMBOU IPUPOJE U B
KU3HU YeJIOBEKa.

['mroxo03a - BEmecTBO ¢ JBOMCTBEHHON (QyHKUUEH - albJAETUIOCIUPT. XUMUYECKUE
CBOICTBA TJIIOKO3bI: OKMCIIEHUE B TITIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT,
OpoxxeHre (MOJIOYHOKHCIIOE U ciupToBOE). [[puMeHeHue TIII0K03bl Ha OCHOBE
cBoicTB. lemoncTpamun. OkuciieHne cnupTta B anpjaerua. KauectBeHHast peakuus
Ha MHOroaToMHuble cnupThl. Komtekuus «KameHHbI yroias 1 IpoAyKThI €ro
nepepabotkuy. KauectBennsie peakuuu Ha peHosn. Peakius «cepeOpsaHOro 3epkanar
aNbJIETUAOB U ITIOKO03bl. OKHUCIIEHUE albAETU/I0B U TIIOKO3bI B KUCIIOTHI C TOMOIIBIO
ruapokcuaa meau (I1). [Momyuenue ykcycHo-3TisioBoro 3¢gupa. Kauecrsennas
peakuus Ha Kpaxma.

JlabopaTopHble onbITh. 6. CBolicTBa 3THIOBOrO cnupTa. 7. CBOKCTBA IIMLIEpUHA.
8.

CgoiicTBa popmanbaeruaa. 9. CeoiictBa ykcycHo# kucioThl. 10. CBoiicTBa XKUPOB.
11. CpaBHEHHE CBOMCTB paCTBOPOB MbLIA U CTUPAJIBHOrO nopomika. 12. CpoiicTBa
rtoko3bl. 13. CBoiicTBa kpaxmana.

A3o0Tcoaep:Kkanue COeAMHEHU U MX HAX0XK/ICHUEe B )KUBOI IpUpoae

A M u H bl [lonsTue 06 amunax. [lonyyeHune apoMaTHyecKOro aMyHa - aHWJIMHA - U3
HUTPOOEH30J1a. AHUIIMH KaK OpraHM4eckoe OCHOBaHUE. B3anMHoe BIHUsSHIE aTOMOB
B MOJIEKYJIC aHWJIMHA: OCJabJieHre OCHOBHBIX CBOMCTB U B3aMO/JICHCTBHE C
OpoMHoOI Boj1oH. [IpMeHeHre aHuIMHA Ha OCHOBE CBOMCTB.

AMuHOKHUC IO T bL. [lonydeHrne aMMHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT U
THAPOIU30M OCIIKOB.

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT Kak aM(OTEpHBIX OPraHUIECKUX COCTUHECHUI:
B3aMMOJICHCTBUE CO IIEJI0YaMH, KUCIOTAMHU U JIPYT € IPYroM (peakuus
nonukoHAeHcauun). [lentuanas cBsA3b U nonunenTuabl. [lpuMeHeHne aMMHOKHUCIOT
Ha OCHOBE CBOWCTB.

b e 11 k u. [lonmydyenue 6enKoB peakyeil NOJIMKOHAECHCAIIUH AMUHOKHCIIOT.
[lepBuyHas, BTOpuYHAs U TPETUYHAS CTPYKTYPHI OEITKOB. XUMUYECKHUE CBONCTBA
OEJIKOB: TOpEeHHE, IEHATYpaIlvs, THAPOJIN3 U IIBETHBIC peaKinu. buoxuMmuaeckue
byHKITUN OEIKOB.

I'eHeTnueckas CBsI3b MEXKY KJIIACCAMHU OPTaHUYECKUX COCTUHEHHUM.

HyxknennoBsie kucnoThl. CHHTE3 HYKIEMHOBBIX KUCIOT B KIIETKE U3 HYKJIEOTH/IOB.
OO6uruit an crpoenus Hykiaeoruaa. CpasHenue crpoenus u Gpynkunuit PHK u JTHK.
Poib HyKJIEMHOBBIX KUCIIOT B XpaHEHUH U Mepejiaue HacleICTBeHHOW HH(pOpMAaIUU.
[TonsiTie 0 GMOTEXHOJOT MU U TEHHON MHKEHEPUHU.



JdemoncTpanuu. B3auMonencTtsue aMMuaka 1 aHWJIMHA C COJITHOU KUCIIOTOM.
Peakius anmnmnHa ¢ GpoMHOM BooOM. JloKa3aTenbCTBO HAMMYUS (DYHKIIMOHATBHBIX
Ipynn B pacTBOpax aMMHOKHUCIOT. PacTBopenue u ocaxaenue o6enkos. L{BeTHbIe
peakuuu 0elIKOB: KCAaHTONPOTEUHOBas U OuypeToBas. ['opeHue nTuubero nepa u
mepcTsaHoi Hutu. Mogens moinekyinbsl JIHK. Tlepexonpl: aTaHoN ~ 3TUIEH
ATWICHIJIMKONb — 3TUIEHTIIUKOIAT Meau (11); aTanon —~»3TaHanp —+ 3TaHoOBas
KHCJIOTA.

JlabopaTopHble onbIThl. 14. CBolCTBa OEIIKOB.

IIpakTnueckas padora Nel. nentudukanus opraHuyecKux COeIMHEHUN.

Bbuosornyecku akTHBHbIE OPraHU4YecKHe COeJUHEHU S

® e pMeHT bl DepMeHTHI Kak OMOJIOrHYECKHE KaTalnu3aTOpbl OETKOBON MPUPOIbI.
Ocobennoctu ¢pyHKUMOHUpPOBaHUs GpepmeHTOB. Poib hepmeHTOB B
AKHU3ZHEJEATEIbHOCTH KUBBIX OPTAaHU3MOB U HAPOTHOM XO3SMCTBE.

B utawmuH bl [lonstue o Buramunax. Hapyienus, cBs3aHHbIE C BATAMUHAMU:
ABUTAMHUHO3bI, THTIOBUTAMUHO3BI U TUTIEpBUTAMUHO3bI. Butamun C kak
peCTaBUTEb BOJOPACTBOPUMBIX BATAMUHOB M BUTAMHUH A Kak MPeACTaBUTEIb
AKUPOPACTBOPUMBIX BUTAMHUHOB.

I' o p M 0 H bI. [loHSITHE O TOPMOHAX KaK TYMOPAJIBHBIX PETyJsSTOpax
KU3HEJEATEILHOCTH KUBBIX OPraHU3MOB. IHCYNWH U afjpeHanuH Kak
npencraButenu ropMoHoB. [Ipodunaktuka caxapHoro nuadera.

Jle xapcTBa. JlekapcTBeHHass XUMUS: OT HATPOXUMHH 10 XUMHOTEPAITUH.
Acniupun. AHTHONOTUKH 1 TucOakTepuo3. Hapkoruueckue BemectBa. Hapkomanus,
O0opb0a 1 npoduIaKTHKA.

JdeMoncTpamuu. Paznoxenue nepokcuja BOAOPOAa KaTala3ou ChIPOro msca u
ceiporo kaptodens. CMC, conepxammmx 3H3uMbI. McnipiTanne cpeasl pacTBopa
CMC unaukaTopHoit 6ymaroil. 3HaKOMCTBO ¢ oOpa3liamMu MpenapaToB JOMaIITHEH,
71a00paTOPHON M aBTOMOOMIIBHOM alTeUKH.

HcekyccTBeHHBIE U CHHTETHYECKHE TOJITUMEPbI
NckyccTBeHHBIENOIHUM e P bl [lolydeHHE HCKYCCTBEHHBIX TOJIMMEPOB,
KaK TIPOJYKTOB XUMHUYECKOW MOANU(PUKAIIMH MPUPOTHOTO TTOJIUMEPHOTO CHIPHS.
NckyccTBeHHBIE BOJOKHA (AlI€TAaTHBIN 1IETIK, BUCKO3a), UX CBOMCTBA U
npuMeHeHe. CUHTE€TU Y€ CKU e 0JI UM € p bl [lonyuyeHre CHHTETHYECKHX
MOJIMMEPOB PEAKIMSIMU MOTUMEPU3ALNHU U TONUKOHAeHCAUuu. CTpyKTypa
MIOJIMMEPOB JINHEWHAS, PA3BETBIICHHAS U ITpOCTpaHCTBeHHAs. [IpencraBurenn
CUHTETUYECKHUX IJIACTMACC: MOJUATUIEH HU3KOTO U BBICOKOTO JIaBJICHHS,
TIOJUITPONTAJICH U TOJIMBUHUIXJIOPHU/I.

CuHTeTndecKkre BOJIOKHA: JIaBCAH, HUTPOH U KaMpPOH.



Jdemoncrpanun. Kowtekuus mnactmace v uzaenuii u3 Hux. Komiexkuuun
MCKYCCTBEHHBIX U CHHTETUYECKH BOJIOKOH M M3AEIIUNA U3 HUX.

JlabopatopHble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3aMu IIACTMACC, BOJIOKOH U
Kay4yKOB.

IIpakTuuyeckas padora Ne2. Pacrio3HaBaHHME IIIACTMAcCC U BOJIOKOH.
Koumponvnaa paboma Ne2 no meme: «0O600uienue 3Hanuii no Kypcy
OP2aAHUYECKOU XUMUW)

Crtpoenne atoma u nepuoandeckuii 3axon /[. U. MenpgesieeBa

OcHogHble ceedenust 0 cmpoenuu amoma. SIapo: IpoTOHbI U HEUTPOHBI. M30TOMbI.
DneKTpOoHbl. DJIEKTPOHHASI 000JI0UKA. DHEPreTUYecKuil ypoBeHb. OCOOEHHOCTH
CTPOEHUS ANEKTPOHHBIX 000J0UEK aTOMOB AJIEMEHTOB 4-TO U

5-ro mepuoioB nepuoauyeckoit cuctemsl J[. 1. Menaeneena (mepexoHbIx
anemeHToB). [loHsiTHE 00 OpOUTANSIX. S- U P-OpOUTATU. DIEKTPOHHbIE
KOH(UTYpaIuu aTOMOB XUMHYECKUX DJIEMEHTOB.

Ilepuoouueckuii 3axkon /|.U. Menoeneesa 6 ceeme yueHuss 0 CmpoeHuu amomd.
Otkpeitue /1. 1. MenaeneeBbIM epuoanyecKkoro 3akona. Ilepuoanueckas cucrema
xumudeckux suemenToB J[. . MenpeneeBa - rpaduyeckoe oToopakeHue
NEPUOINYECKOT0 3aKOHA. PU3NUUECKHI CMBICII MOPSAKOBOIO HOMEPA JIEMEHTA,
HOMEpA NEPUO/Ia U HOMEpa rpynibl. BajieHTHBIE 351€eKTpOHBI. [[pUYnMHbBI N3MEHEHUS
CBOICTB 3JIEMEHTOB B I€pHO/IaX U Tpymnnax (IJIaBHBIX MOATPyIIax).

[Tonoxenne BOgOpOAa B NIEPUOANYECKON CHCTEME. 3HAUEHUE IEPUOINUECKOTO
3aKOHA U MIEPUOJIMYECKON CUCTEMBI XUMHYECKUX diieMeHTOB []. 1. Menneneera
IUTS1 Pa3BUTHS HAYKU U IOHUMAaHUSI XUMAYECKON KapTUHBI MUpa. 3HATh:

OCHOBHBIE XUMUYECKHUE MOHITHS: BEIIECTBO, XUMUUECKUI 2JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEbHAS aTOMHAsl U MOJIEKYJIsIpHas Macca, MOH, U30To1l,
MIEPUOINYECKUAN 3aKOH. Y METh:

Ha3bIBaTh: BEILIECTBA M0 “TPUBUAIILHON U MEXKIYHAPOJIHOW HOMEHKJIATYPE.
ONPEAEHATH: 3apsA] UOHA.

XapaKTEepU30BaTh: AJIEMEHTHI MaJIbIX EPUOJOB MO UX noioxeHuto B I1C.
MPOBOJIUTE: CAMOCTOATEIbHBIN TOMCK XUMHUYECKOM HH(POPMAITUHU C UCTIOIb30BAaHUEM
Pa3IMYHBIX HCTOYHUKOB.

Hcnons3oBaTh MpuOOpPETEHHBIE 3HAHUS U1 YMEHUS B PAKTUUECKON JIEATEIIbHOCTH U
[MOBCEHEBHOM KU3HHU.

JemoncTpanuu. Paznmanasie GopMbl TEPHOTUUECKON CUCTEMBI XUMUYECKHUX
anemenToB 1. 1. Menaeneena.

JladopaTopHslii onbIT. 1. KoHCTpyHpoBaHue NepruoInuecKoi TabIUIIbI SJIEMEHTOB
C UCMOJIb30BAHUEM KapTOYEK.



Crtpoenue BeuecTsa

Honnas xumuueckasn ceazv. Katnonsl n annonsl. Knaccudukarus nonos. MoHHbIe
KpUcCTa/uindeckue peneTkd. CBOWCTBA BEIIECTB C 3TUM THUIIOM KPUCTALTHICCKUAX
PEIIETOK.

Kosanenmuasn xumuueckas cen3vb. DNeKTpooTpuaTeabHOCTh. [lonspHas u
HETOJIIpHAsT KOBAJICHTHBIC CBs3H. [0k, [10JIIpHOCTE CBS3HM M MOJISIPHOCTH
MouteKyJibl. OOMEHHBIN U JOHOPHO-AKIIEITOPHBIA MEXaHU3MbI 00pa30BaHHMS
KOBAJICHTHOW CBSI3H.

MoJteKkyspHbIC U aTOMHBIC KPUCTAJUTHYECKUE pemeTkr. CBOMCTBA BEIIECTB C ATHMH
TUTIAMU KPUCTATUTMYECKHUX PEIICTOK.

Memannuuecxas xumuyeckasn cesa3o. OCOOCHHOCTH CTPOSHHSI aTOMOB METAJIJIOB.
Mertamnyeckass XMMAYECKast CBS3b U METaJUTMUeCKash KPUCTAILTNYECKAsT PEIIeTKa.
CBolicTBa BEIIIECTB C 3TUM THUIIOM CBSI3H.

Booopoonas xumuueckas c6s13o. MeXMOIICKYyJISIpHAs U BHYTPUMOJICKYIISIpHAs
BOJIOPOJTHAS CBSI3b. 3HAUCHHE BOJAOPOJHOMN CBSI3U JJIS OPTaHU3aIUH CTPYKTYP
OMOTIOIMMEPOB.

Tonumepwr. IlnacTMacchl: TEPMOTUIACTHI M PEAKTOILIACTBI, UX MPEICTABUTEIH U
npuMeHeHue. BonokHa: npupoHbie (pacTUTENbHbBIE U )KUBOTHBIE) M XUMUYECKHE
(MCKyCCTBEHHBIE U CUHTETUYECKUE), UX MPEICTABUTENH U IPUMEHEHUE.
l'azo06paznoe cocmosinue ewgecmaa. Tpu arperaTHbIX COCTOSTHUSL BOIBI.
Oco0eHHOCTH CTpOoeHUs Ta30B. MOJSIpHBINA 00beM ra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HbIX MPUPOTHBIX CMECE: BO3AYX, IPUPOIHBIN ra3.
3arpsizHeHue atMocdepsl (KUCIOTHBIE JOX U, TapHUKOBBIN 2 deKkT) u 6oprda c
HuM. [IpencraBurenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YTIECKUCIbIHI
ra3, aMMHUak, 3TuieH. VX monydenue, coOOMpanue u pacro3HaBaHuUe.
Kuokoe cocmosinue sewecmsa. Bona. Ilorpebiaenne Boabl B ObITY U Ha
pou3BoJIcTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ ycTpaHeHusl. MuHepalibHbIE BOJIBI,
WX UCTIOJIH30BaHUE B CTOJIOBBIX M JIEYCOHBIX MesX. JKuaKue KpUCTauibl U UX
MpUMEHEHHE.

Tsepooe cocmosinue seujecmea. AMopQHBIE TBEp/IbIC BEIIECTBA B MPUPOJIC U B
’KU3HU YEJI0BEKa, NX 3HaUEHUE U puMeHeHue. Kpucrammmyeckoe cTpoeHue
BemecTBa. Jucnepcuvie cucmemol. IloHsTHE O TUCTIEPCHBIX cucTeMax. JlucnepcHas
daza u qucniepcruonHas cpena. Kinaccudukamnusi TUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH
OT arperaTHOTO COCTOSHUS JUCTIEPCHON CPEAbl U JUCTIEPCHOHHOM (ha3bl.
['pyboaucnepcHble CUCTEMBI: SMYILCUH, CYCIICH3UH, a3PO30JIH.
ToHKOIUCTIEPCHBIE CHCTEMBI: TN U 30J1H.

Cocmaeg eewecmsa u cmeceu. Bemectsa MONEKYIIPHOTO U HEMOJIEKYISIPHOTO
CTpoeHUs. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

[TonrsiTHE «TONISI» W €€ PA3HOBUIAHOCTH: MaccoBas (JI0JIs SJIEMEHTOB B COCTMHEHUH,
JI0J1s1 KOMITOHEHTA B CMECH - JIOJIS IPUMECEH, JTO0JIS pACTBOPEHHOTO BEIIECTBA B



pacTtBope) u oObeMHasd. [{oig BbIXoAa NpOAYKTa PEaKIMU OT TEOPETUUECKU
BO3MOKHOTO.

3HATh:

MOHATHE XUMUYECKOU CBA3U, TEOPUIO XUMUUYECKOU CBSI3H.

OCHOBHbBIE XUMUYECKHUE MOHATHUS: PACTBOPHI, IJIEKTPOIIUT, HEIIEKTPOIUT.

YMeTb:

HAa3bIBATh: BEIIECTBA MO “TPUBHAIBHON M MEXKIYHAPOAHON HOMEHKIIATYPE.
ONPEAEHATh: TUIl XUMUYECKOUN CBI3U B COCIMHEHUSIX.

OOBSICHSIT: IPUPOAY XUMUUECKOU CBS3U (MOHHOM, KOBaJICHTHOW, METAJTTUYECKOMN ).
IPOBOJIUTH: CAMOCTOSITEIbHBIN MOMCK XUMHYECKON MH(OPMAILIUY C UCIIOJIH30 BAHUEM
Pa3IMYHBIX HCTOYHUKOB.

Hcnonw3oBaTh MpuoOpETEHHBIC 3HAHUS M YMEHUS B MPAKTUYCCKON JIEATEIIBHOCTH U
MOBCEIHEBHOM KU3HMU.

IIPOBOJIUTH: CAMOCTOSITEIbHBIN MTOMCK XUMHUYECKON MH(OPMAILIUK C UCIIOJIb30BAHHEM
Pa3IMYHBIX KICTOYHUKOB.

Hcnons3oBaTh MpuoOpEeTEHHBIC 3HAHUS M YMEHUS B MIPAKTUYCCKON JICITCIIBHOCTH U
MOBCETHEBHOM ’KM3HHU JIJIs1 IPUTOTOBIICHHS] PACTBOPOB 3a/IaHHOW KOHIIEHTPALMHU B
OBITY M Ha IPOU3BOJCTBE; JJIs ONPEIeNIEHNs BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALLICHUI B PA3JIMYHBIX YCIOBUSX U OLEHKHU UX MOCIIEICTBUM.

JeMoHcTpanuu. Mojenb KpUCcTaUTMYEeCKO pereTky xjaopuaa Hatpus. OOpasibl
MHHEPAJIOB C HOHHOM KPUCTAJUIMYECKOW PEIIETKOM: KaJIbIIUTA, raauta. Moenu
KPUCTAJUTMIECKUX PEIIETOK «CyXOro JibJa» (WM uoja), aaMasa, rpadura (wim
kBapia). Moaens monekynsl JJHK. O6pa3is! miactmace
(penomodopmanbaeruaHbie, NOTNYPETaH, MOJUITUIICH, TTOJTUIPONUIICH,
MOJIMBUHWIXJIOPUA) U U3nenus u3 Hux. O0pasipl BOJIOKOH (IIEpCTh, MIENK,
aleTaTHOE BOJIOKHO, KampOH, JIABCaH, HEWJIOH) U u3aenus u3 Hux. O0pasiisl
HEOPraHUYECKUX MOJMMEPOB (cepa IIIacTUIeCKas, KBapll, OKCHUJT allFOMUHUS,
MPUPOAHBIC ATIOMOCHIMKATHI). MOoIelTb MOJISIPHOTO 00beMa ra3oB. Tpu arperaTHbIX
cocTosiHus BoAel. OOpa3iibl HAKUITK B YallHUKE U TPyOaxX EHTPATbHOTO OTOTUICHHUS.
XKectkocTh BOABI U cIOCOOBI €€ ycTpaHeHus. [Ipubophl Ha KUAKUX KpUCTAIIIAX.
OO6pas31bl pa3NIuyYHbIX TUCTIEPCHBIX CUCTEM: IMYJIbCUH, CYCIIEH3U, a3pO30JIeH,
reneit u 3omneil. Koarynsanus. Cunepesuc. Opdext Tungans.

JlabopaTopHble onbIThI. 2. OnpeaeneHne TUNa KPUCTaIINnIeCKOU PEeIIeTKH
BEILIECTBA U OMHUCAHUE €ro CBOMCTB. 3. O3HaKOMJIEHHE C KOJIJIEKIIMEH MTOJIMMEPOB:
MJIaCTMACC U BOJIOKOH, U M3/enus u3 HuX. 4. MicnibiTaHue BOJIbI Ha 5KECTKOCTb.
Ycrpanenue xecTKOCTH BOAbI. 5. O3HAaKOMIIEHHME C MUHEPAJIBHBIMU BOJIaMHU. 6.
O3HakoMJIEHUE C TUCTIEPCHBIMU CUCTEMAMHM.



IIpakTnueckas padora Nel. /lonyuenue, cobupanue u pacnosnaganue 2a308.
Konmponvnaa pavoma Nel no meme: « Cmpoenue sewgecmear.

XuMHYeCKHe peaKkuu

Peaxyuu, uoywue 6e3 usmenenus cocmaea ewjecms. AmIOTPONHUS U aJTIOTPOIHbBIE
BUJIoM3MeHeHUs. [[puunHbl amoTponun Ha mpuMepe MoAuGUKaIUNA KUCIopoa,
yraepona u gocdopa. O30H, ero Ouonoruyeckas poib. U3omepsl U n3omepus.
Peaxyuu, uoywue c usmenenue cocmasa ewjecmsa. Peakuuu coefuHeHus,
pasliokKeHus, 3aMeIleHHs] 1 0OMEHa B HEOPTaHUYECKON U OpraHUYeCKON XUMUH.
Peaxkiuu 5k30- u sHg0TepMHUUecKUe. TermtoBoi 3 PeKT XUMUUECKON peakiny 1
TEPMOXMUMHUYECKHE YpaBHEHUs. Peakiinu ropeHusi, Kak 4aCTHBIN ciiydyai
AK30TEPMHUYECKUX PEAKIIUH.

Ckopocmb xumuyeckou peakyuy. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakluu OT
IPUPOIBI PEarupyIOUINX BEIIECTB, KOHIIEHTPALIUH, TEMIIEPaTyphl, TUIOMIAIN
MOBEPXHOCTH CONPUKOCHOBEHUS M KaTajauszaTopa. Peakiiuu romo- u reTeporeHHEIE.
[TonsiTue o katanuse u katanuzatopax. @epMeHTHI Kak OMOJTOTHUUECKUE
KaTajJn3aTopbl, 0COOCHHOCTH UX (DYHKITMOHUPOBAHUSI.

Obpamumocmov xumuweckux peaxyuti. HeoOpaTumMpie 1 00paTuMble XUMUYECKHE
peakuuu. COCTOSTHUE XUMHUYECKOTO PaBHOBECHS JJI1 0OPATUMBIX XUMUYECKUX
peakuuii. CriocoObl CMEIIEeHUsI XUMHUYECKOTO paBHOBECHS HA MPUMEPE CUHTE3a
amMmuaka. [TonsiTue 00 OCHOBHBIX HAyUHBIX MPUHIIUIIAX MPOU3BOJICTBA HA IIPUMEPE
CUHTE3a aMMHAKa UM CEPHOMN KHCIIOTHI.

Ponb 60061 6 xumuueckou peaxyuu. IcTuHHBIE pacTBOPHI. PacTBOpUMOCTD U
KJaccuuKaIys BEIIECTB M0 3TOMY MPU3HAKY: pACTBOPUMBIE, MAIOPACTBOPUMBIE U
HEPacCTBOPUMBIE BELIECTBA.

DNEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOIUTHYECKAs Aucconuanus. KucmoTsl,
OCHOBAHUS U COJIU C TOUKH 3PEHHUS TEOPUHU DIIEKTPOIUTUUECKON TUCCOLHALINY.
XHUMUYECKHE CBOMCTBA BOJIbI; B3AUMOJEHUCTBUE C METAJJIAMU, OCHOBHBIMU U
KHCIIOTHBIMH OKCHJIaMHU, Pa3ioKeHHEe U 00pa30BaHNe KPUCTAIUIOTHAPATOB. Peakmuu
TUApPATAMU B OPraHUYECKON XUMUHU.

T'uoponuz opeanuueckux u Heopeanuieckux coeourernuil. HeoOpaTtumplii THAPOIIN3.
OO6paTtumslil THAPONIN3 coneil. [ Maponn3 opraHnuecCKux COeIMHEHUHN U ero
MPAKTUYECKOE 3HAUYCHHE IJI MOTYyYSHUS] TUAPOIU3HOTO CIUPTAa U MbLIA.
buonoruyeckas poib THAPOIN3a B INIACTUYECKOM U SHEPTreTUYECKOM OOMEHE
BEILIECTB U YHEPTUHU B KIIETKE.

OxucaumenvHo—eoccmanogumenvusie peakyuu. CteneHb okuciaeHusd. OnpeneneHue
CTEINEHU OKHCIIeHUs 1o ¢hopmylie coeaqunenus. [lonsitue 06
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX peakiusax. OKUCIeHUE U BOCCTAHOBIICHHUE,
OKHCIIUTENb U BOCCTAHOBUTEb.



Inexmpoau3. INEKTPONIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MPOLECC.
DIIEKTPOJIN3 PACIUIaBOB U pACTBOPOB HA MPUMEPE XJIOPUAA HATPHUSL.

[IpakTrueckoe MPUMEHECHHUE FIEKTPOIIN3a. DIEKTPOIUTHUUECKOE MOTYUECHUE
ATIOMUHHUS. 3HATD:

OCHOBHBIC XUMUYECKHUE MOHITHUS: DNEKTPOIUT, HEIJIEKTPOJIUT, SIECKTPOJIUTHYECKAS
JIMCCOLIMAIINSI, OKUCIIUTENh, BOCCTAHOBUTEIIb, OKUCIICHUE, BOCCTAHOBJICHUE,
TeI0BOM 3 (PEKT peakiuu, CKOPOCTh XUMUYECKON PEaKINu, KaTalnu3, XUMHUYECKOe
paBHOBECHE. Y METh:

Ha3bIBATh: BEILIECTBA O ““TPUBUAJIBHON W MEKIYHAPOJIHOW HOMEHKJIATYpE.
ONPEAEIATh: XapaKTep CPebl B BOJHBIX pACTBOPAX, OKUCIUTEIb, BOCCTAHOBUTENb.
OOBSICHSITh: 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKITUN U TTOJOKESHUS
XUMHUYECKOTO PaBHOBECHUSI OT Pa3JIMUHBIX (haKTOPOB.

IIPOBOJIUTH: CAMOCTOSITEIbHBIN MOMCK XUMHUYECKON MH(OPMAILIUK C UCTIOJIH30BAHHEM
Pa3IMYHBIX KICTOYHUKOB.

Hcnons3oBaTh MpHOOPETCHHBIC 3HAHUSI M1 YMEHUS B MPAKTUYCCKON JIEATEIIbHOCTH U
MOBCETHEBHOM JKM3HU JJIs1 OOBSICHEHUS XUM. SIBJICHUH, IPOUCXOSAIINX B OBITY U Ha
MPOU3BOJICTBE, U JJIs1 SKOJIOTMYECKH TPAMOTHOTO MOBEJECHUS B OKPYKAIOIIEH cpejie,
a TaK)Ke JIJIs1 OUEHKH BIIUSHUS XUM. 3aTrPSI3HEHUST OKPYKaIOLIEl Cpelibl HA OpraHu3M
YEJOBEKa U IPYTUE KUBbIE OPTaHU3MBI, 111 OXPAHbl OKPYKAKOLIEN CPEIBI OT
IPOMBIIIJIEHHBIX OTXO/0B.

Jemonctpanuu. [IpeBpamienue kpacHoro ¢ochopa B 6enbrit. O3oHaTtop. Moaenu
MOJIeKYyJ H-OyTaHa 1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIUHU OT MPUPOIBI
BEILECTB Ha IPUMEPE B3AUMOJICHCTBUS pACTBOPOB PA3JIMYHBIX KUCIOT OJJMHAKOBOM
KOHLIEHTPAILIMK C OJITMHAKOBBIMU IPaHyJIaMH [IUHKA U B3aUMOJICICTBUSA OJJUHAKOBBIX
KyCOYKOB Pa3HbIX METAJUIOB (MarHus, IMHKA, KEJIe3a) C CONSTHON KUCIOTOM.
B3anmMopelicTBue pacTBOPOB CEPHOM KUCIOTHI C paCTBOPAMH THOCYJIb(daTa HATPHS
pPa3IMYHON KOHUECHTpALMUU U TeMrepaTypbl. Mozaenps kumnsuero cios. Pasinoxenue
MEPOKCHJIa BOJIOPO/Ia ¢ MOMOUIBI0 KaTanu3aTopa (okcuaa mapranua (IV)) u
KaTajasbl CBIPOTO Msica U ChIporo Kaprodens. [I[puMepsl HEOOpaTUMBIX PEaAKIUH,
UIYIIHX ¢ 00pa30BaHUEM OCAJIKa, Ta3a WK BOAbl. B3anumoneiicTBue TUTHA U HATPUS
¢ Bogoi. [lomydaenune oxcuna pocdopa (V) u pacTBopeHHE €ro B BOJAC; UCIIBITAHNC
MOJIYYCHHOT'0 pacTBOpa Jakmycom. OOpasipl KpucTamioruapaToB. Mcnsitanue
PacTBOPOB AEKTPOJIUTOB U HEAJEKTPOJIUTOB HA IPEAMET TUCCOLUALINH.
3aBUCHUMOCTb CTETIEHU AJIEKTPOJIUTHUYECKON TUCCOLUUALIMHN YKCYCHON KUCIOTHI OT
pazbaBnenus pactBopa. I uaponus kapOuaa kaneius. [ maponus kapOoHATOB
IIEJIOYHBIX METAJNIOB U HUTpaToB HMHKA vin cBuHUA (II). [TonyueHne mblia.
[IpocTenimme OKUCIUTETBHO-

BOCCTAaHOBHTEJIBHBIEC PEAKIINH; B3aUMOICCTBUE IUHKA C COJISTHOM KUCIIOTOU U
xene3a ¢ pactBopoM cyibdara menu (II). Monens sanexrponuzepa. Mopenb
AJIEKTPOJN3HOM BaHHBI JIJIS MOJIYYEHHUS ATFOMUHUSL.



JlabopaTopHbIe ONBITHI. 7. Peakius 3aMenieHus MeI JKeJIE30M B PaCTBOPE
MEJIHOro Kynopoca. 8. Peakuuu, uaymue ¢ o0pazoBaHUEM OCajKa, ra3a u BOJbl. 9.
[lonydeHnne KuCI0pOaa pas3yIoKEHUEM IIEPOKCUAA BOAOPOAA C TOMOIIBIO OKCH/IA
Mmapranua (IV) u karanassl ceiporo kaprodens. 10. I[lonyyenue Bogopoaa
B3aUMOJICMCTBUEM KUCIIOTHI ¢ TMHKOM. 11. Paznuunbie ciydan ruiposnnsa Cojeu.

Bemecrsa u ux cBoiicTea

Memannwvl. B3aumoielicTBie METAJIJIOB C HEMETAJLJIaMU (XJIOPOM, Cepoil U
KHUCIIOpoJIoM). B3auMojielicTBIE MICTOYHBIX U MIETOYHO3EMENIbHBIX METAJIIOB C
BOJIOM. DJIEKTPOXUMHUUECKUI Pl HANPSKEHUN MeTallioB. B3auMoeiicteue
METAJJIOB C pACTBOPaAMHM KHUCJIOT U coJieil. AntomuHoTepmusi. Bzaumopericteue
HATPHS C STAHOJIOM U (PEHOJIOM.

Koppo3zust metamnos. [IoHATHE 0 XUMUUECKOU U DJIEKTPOXUMUUECKON KOPPO3UHU
MeTauioB. CrocoOb! 3aUThl METALIOB OT KOPPO3HH.

Hememannvr. CpaBHUTEBHAS XapaKTEPUCTHKA FaJOTeHOB Kak HanboJiee TUITMYHBIX
npeacTraBuTene HeMetauioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIIIIOB
(B3amMoOIeCTBHE ¢ METAJUIAaMH B BOJIOPOJIoM). BoccTaHOBUTETBHBIE CBOMCTBA
HEMETAJIOB (B3aUMOJIEHCTBUE € 00JIee ANEKTPOOTPUIIATEILHBIMU HEMETAIITIAMU U
CJI0’KHBIMHU BEIIECTBAMHU-OKUCITUTEISIMH ).

Kucnomwt neopeanuueckue u opeanuuecxkue. Knaccupukarus KUCJIOT. XUMHYECKHE
CBOMCTBA KHCJIOT: B3aUMOJEHCTBHE C METAJUIAMU, OKCUJIAMH METAJJIOB,
TUAPOKCUIAMHU METAJNIOB, COJISIMU, CIIUPTaMu (peakuus stepudukaiuun). Ocodbie
CBOMCTBA a30THOW M KOHLICHTPUPOBAHHON CEPHOU KHUCIIOTHI.

OcHosanus Heopeanuyeckue u opeanudeckue. OCHOBaHUS, UX KIacCU(PUKALIHS.
XHUMUYECKHE CBOMCTBA OCHOBAHUI: B3aUMOJICCTBUE C KUCIOTAMU, KUCIOTHBIMU
OKCHUJaMU U COJIsIMU. Pa3iioxkeHrne HepacTBOPUMBIX OCHOBAaHUH.

Conu. Knaccudukanms cosieit: cpeJlHue, KUCIbIe 1 OCHOBHBIC. XMUYCCKHE
CBOWCTBA COJICH: B3aUMOJICCTBHUE C KUCIOTAMH, LIEJI0YaMH, METAJUIAMU U COJISIMHU.
[IpencraButenu coneit u ux 3HadeHue. XJIOPHUI HATPUsl, KapOoHAT Kanbius, pocdar
KaJblus (CpeIHUE COJIH); TUAPOKAPOOHATHI HATPHS U aMMOHUS (KUCIIBIE COJIN);
ruapokcokapoonat meau (II) - mamaxut (ocHOBHas COIIb).

KadecTBeHHbIE peakiuu Ha XJIOPUI-, CyIb(}ar-, 1 KapOOHAT-aHUOHBI, KATHOH
aMMOHUsI, KaTuoHbI xkenesa (I11) u (I1).

T'enemuueckas c6:3b MeHcOy KIACCAMU HEOP2AHUYECKUX U OP2AHUUECKUX
coedunenuti. IToHSITHE O TEHETUYECKOUN CBA3U U TEHETUUYECKUX PsIax.
['enetnueckwii psg metamia. ['eHeTnueckuii psan Hemeramwia. OcoOeHHOCTH
TEHETHYECKOTO Psifla B OPraHUYECKOW XUMUHU.

Jemonctpanuu. Komiexkuus oOpasioB MeTamuioB. B3aumopaeiicteue HaTpus U
CYPBMBI C XJIOPOM, JK€JIe3a C Cepoil. | OpeHre Maruus u allfOMUHUS B KACIIOPOJE.



B3aumopenicTBue 1eI0YHO3EMEIBHBIX METAJIIIOB ¢ BOJOU. B3auMoelicTeue HaTpus
C ATAHOJIOM, IMHKA C YKCYCHOW KUCIIOTOU. AJIFOMUHOTEpMUSL. B3anmoneiicteue
MEIU C KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTOW. Pe3ynpTaTel KOPpO3UHU METAIIIOB B
3aBUCUMOCTH OT yCJI0BUH ee npoTekanus. Komnekuns o0pa3noB HEMETAILIOB.
B3aunmopelicTBue XJIOpHOHM BOABI C paCTBOPOM OpoMuaa (MOIU/Ia) Kalvs.
Komnexknust npupoAHbIX OpraHMuecKux KucioT. Pa30aBiieHne KOHIEHTPUPOBAHHON
CEepHOM KUCIIOTHI. B3anMonencTeue KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C
caxapowm, LeJUTI010301 1 Meibto. OOpasibl TPUPOAHBIX MUHEPATIOB, COJIEPKAIINX
XJIOpUJT HATpHsl, KapOoHaT Kanblus, pocdar kanblus U rTUAPOKCOKapOOHAT MEIU
(IT). O6pa3ibl MUIIEBBIX TPOIYKTOB, COJEPKAIUX THIAPOKApOOHATHI HATPUS U
aMMOHMUSI, X CITIOCOOHOCTH K Pa3iIoKEHUIO TIPU HarpeBaHUU. [ ameHue coibl
YKCYCOM.

KauecTBeHHbIE peaklIM HA KATHOHBI U aHUOHBI.

JlaGopaTopHble onbIThl. 12. McnbiTaHNE paCTBOPOB KUCIOT, OCHOBAHUH U COJIEH
uHauKatopaMu. 13. B3aumopelcTBre COISTHOM KUCIOThI U paCTBOPa YKCYCHOM
KHUCJIOTHI ¢ MeTauiamu. 14. B3anmojelicTBue CONSIHON KUCIOTHI U pacTBOpa
YKCYCHOM KHCJIOTBI C OCHOBaHMSIMHU. 15. B3auMoseiicTBrEe CONITHOM KUCIOTHI U
pacTBOpa yKCYCHOM KHUCIOTHI ¢ coyisiMu. 16. [TonyueHne u cBoiicTBa
HEpPACTBOPUMBIX OCHOBaHUU. 1 7. ['mapoan3 XJI0pruI0B U alleTaTOB IIEIOYHBIX
MeTasuioB. 18. O3HaKOMIIEHHE ¢ KOJJISKITUSIMU: a) METAJLIOB; 0) HEMETAIIJIOB; B)
KHCJIOT; T) OCHOBAaHUM; /1) MUHEPAJIOB U OMOJOTHYECKUX MAaTEPUAIOB, COJAEPIKAIIUX
HEKOTOpBIE COJIN.

IpakTuuyeckasi padora Ne2. Peuwenue sxcnepumeHmanbhblix 3a0ay Ha
UOeHMUDUKAYUIO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Konmponvnasa paboma Ne2 no meme.: « Ob00weHue 3uanuii no Kypcy ooujetl Xumuuy

Paznen 3. TemaTnueckoe NJIaHUPOBAHUE

10 kacc 35 gyacos

Tema KommuectBo
Ne i/t 4acoB

1 BBeacenne 1

2 Teopust cTpoeHHsI OpraHUYECKUX COCTMHEHHIA 5

3 VYT11eBo0pOIbl U UX MPUPOAHBIE HCTOUHUKH 8

4 Kucnopoacoaepxaiiye opraHuuecKue COSTUHEHMS U UX HaXOXKJICHHE B 10
YKUBOM IIPUPOJIE

5 A3oTcoepKale OpraHundeckre COeAMHEHNS U MX HaXO0XKJICHUE B 7
YKUBOM IIPUPOJIE




Ne /it Tema KonnuecTBo
qacCcoOB
1 Crpoenue atoma u nepuoandeckuii 3akox /. 1. Menneneena 3
2 CrpoeHue BemecTBa 13
3 XUMHUYECKUE PEaKIINH 9
4 BemecTBa u ux cBoiicTBa 9
) Wrorosslii ypok 1
6 buonoruyeckn akTHBHBIC OPTraHUYECKUE COCANHCHUS 2
7 HcKycCcTBEHHBIC U CHHTETUYECKHE TIOJTMMEPBI 2

11 kiaacc 34 yaca
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