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Paznea |. [lnanupyemble pe3yJibTaThbl

Pe3ynomamut usyuenus npeomema:

JlesiTennbHOCTh  yuuTeNnss B OOy4YeHHH XUMHUU B cpefaHeil (TOJHOM) IIKoJIe [OJKHA OBITh
HanpaBJeHa Ha JOCTIKEHUE 00YUJaIOMIMMHUCS CICAYIOIINX JIUUHOCHIHBIX Pe3YbMamos:

1) B yennocmmno-opuenmayuonHoil cgepe — IyBCTBO TOPAOCTH 33 POCCUHCKYIO XUMHYECKYFO
HayKy, TyMaHU3M, OTHOIIIEHHUE K TPYAY, LIeJICYCTPEMICHHOCTb;

2) B mpy0oesoli c¢hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHelIIel 00pa3oBaTe/IbHON U
po¢eCCHOHATEHON TPACKTOPHH;

3) B nosnasamenvHoll {KOZHUMUBHOU, UHMEILIeKMYAIbHOU) chepe — YMEHUE YIPaBIATh CBOEH
MO3HABATEIBHON JEATEITLHOCTBIO.

Memanpeomemuvimu pe3yiomamamu SBISIOTCA:

1) ucronp30BaHUEC YMEHUI M HABBIKOB PA3JIMYHBIX BHUJOB I03HABATEILHOW JIEATCIBHOCTH,
MPUMEHEHUH OCHOBHBIX METOJIOB MO3HAHMS (CHCTEMHO-WUH()OPMAIIMOHHBIA aHajIN3, MOJAEITUPOBAHUE)
JUTSL U3YYCHHS PA3JIMIHBIX CTOPOH OKPYKAIOIIEH TeHCTBUTEIBHOCTH;

2) ICTIOJIb30BAHNE  OCHOBHBIX ~ HMHTEJUICKTYAJIbHBIX  OMEpalii: (GopMyIupoBaHHE THIIOTE3,
aHaJU3 ¥ CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATHU3allUs, BBISIBJICHHE TPUYMHHO-CIICICTBEHHBIX CBSI-
3eil, MOMCK aHaJIOrOB;

3) yMeHHe TeHepUPOBATh HJICH U ONPEIEIIATh CPEACTBA, HEOOXOIMMBIC ISl UX Peah3allii;

4) ymeHHWe OmpeaessTh e U 3aadd JeATeIbHOCTH, BHIOUPATh: CPEJICTBA PeaU3allid HeIH U
MIPUMECHSITh UX HA MTPAKTUKE;

5) uCTIONIb30BaHNE PA3THYHBIX HMCTOYHUKOB JUIS TIOJNYYCHHUS XHMHUYECKOW HH(OpMAIHH,
MMOHMMAaHKUE 3aBUCHMOCTH COJAEpX)aHuid W (OpMBI MPEACTaBICHUs HHPOpMAIMK OT IeJeH
KOMMYHHKAIIMH U aJpecara.

B oOnactu npeomemmnvix pezynbmamogé W3y4CHWE XUMHUHM TPEIOCTABISET YYCHUKY
BO3MOXXHOCTh Ha CTYIEHHU CpeAHEro (MOJHOTro) o0IIero oO0pa3oBaHUS HAYYUTHCS HA MPOQUILHOM

YPOBHeE

1) B nosnasamenvhoii cghepe:

a) JIaBaTh OIPEICIICHUS N3yYCHHBIM TIOHSTHSIM;

0) OIMUCHIBATh JIEMOHCTPAIMOHHBIE M CaMOCTOSTEIHHO IPOBEICHHBIC OSKCIEPUMEHTHI,
HCIIOJIB3YS AJI 3TOT0 €CTECTBEHHBIN (PYCCKUI, POJIHOM) A3BIK U A3bIK XUMHUH;

B) OOBSICHATH CTPOEHUE U CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHUYECKUX M OPTaHUYIECKUX
COCIUHCHUM;

r) KIacCU(UIIUPOBATh N3YUECHHBIC OOBEKTHI U SIBIICHUS;

1) HaOII0aTh JIEMOHCTPUPYEMBIE W CAMOCTOSATEIFHO MPOBOJMMBIC OIBITHI, XUMHYECKHE
peakuu, MPOTEKAIOIINE B IPUPOJE U B OBITY;

e) HCCIEI0BaTh CBOMCTBA HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB, OMNPEACISTh HX
MIPUHAIC)KHOCTh K OCHOBHBIM KJIacCaM COEAMHEHUM;

x) 00001aTh 3HaHUS W JIeJIaTh OOOCHOBAHHBIC BBIBOJBI O 3aKOHOMEPHOCTSX HM3MEHEHUS
CBOICTB BEIIIECTB;

3) CTPYKTYPHUPOBATh YICOHYIO HHPOPMAIIHIO;

M) HMHTEPIPETUPOBATh WH(POPMAILMIO, TOJYYEHHYIO W3 JAPYrHX HCTOYHHKOB, OIICHMBATH €€
Hay4YHYIO IOCTOBEPHOCTH;

K) OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKAHUs XHUMHUYECKHX PpEaKIHid, MPOTHO3HPOBATH
BO3MOXKHOCTb UX MPOTEKaHMUS HAa OCHOBE 3HAHUI O CTPOCHHUH BELIECTBA U 3aKOHOB TEPMOINHAMHUKHY;

1) OOBSICHATH CTPOCHHUE aTOMOB 3JIEMEHTOB 1—4-r0 Mepruo0B ¢ UCIOJIB30BAaHUEM 3JIEKTPOHHBIX
KOH(UTypaIuii aToMoB;

M) MOJEIUPOBATh CTPOCHUE MPOCTEUIINX MOJIEKYJ] HEOPraHMYECKUX U OpPraHUYECKHUX BELIECTB,
KpHUCTAJJIOB,;

H) POBOJIUTH PACUEThl IO XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM;

0) XapaKTepu30BaTh U3yUCHHbBIC TEOPHH;

1) CaMOCTOSITEJIbHO JOOBIBaTh HOBOE JJIsI ce0s XMMHUYECKOE 3HAHWE, WCIONB3YS IS 3TOTO
JOCTYIHbIE HICTOYHUKHU UH(DOpMAIIHH;

2) B YeHHOCMHO-OPUEeHMAYUOHHOU chepe — TPOTHO3UPOBATh, AaHATM3UPOBATh U OIICHUBATH
MOCIIEJICTBHUS U OKpY’Karomlei cpeabl OBITOBOW M MPOU3BOACTBEHHOW NEATEIBHOCTH 4YENOBEKa,
CBSI3aHHOM C TIEpepaOdOTKOM BEIIECTB;




3)B mpyodosoii chepe — CAMOCTOSATENILHO IUIAHHPOBAaTh KM TMPOBOAUTH XUMHUUYCCKHIA
SKCIEPUMEHT, coOMofas mpaBwia Oe30macHOi paboThl C BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHUEM;

4) B chepe usuueckoll Kyabmypbl — OKa3bIBATh MEPBYIO OMOIIb MPH OTPABJICHUIX, 0KOTax
U IPYTHX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M J1a00pATOPHBIM 000PYI0OBAHUEM.

B crannapte npoduiabHOTO YPOBHS CUCTEMa 3HAHUN O XUMUYECKUX 3JIEMEHTaX M CBOMCTBAX UX
COCIMHCHUN pacIIupsieTcsl W YIIyOJseTcs Ha OCHOBE TIPEACTaBICHHMH O CTPOCHHM BEIICCTBa,
XUMUYECKOH CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS XMMUYECKUX PEAKLUN, PACCMAaTPUBAEMBIX C TOUKH
3peHHsST XWMHUYECKOH KWHETHMKH ¥ XHMHYECKOW TEpMOJAMHAMUKU. TeMm cambiM oOecreuuBaeTcs
MMOATOTOBKA BBIITYCKHHMKOB IIKOJIbI K IPOJOJIZKCHHUIO O6p3.30BaHI/I$I B CpCAHUX CIICHUAJIBHBIX W BBICIIHX
yUeOHBIX 3aBElCHUSX, NMPOQWIb KOTOPBIX MNPEIyCMATPUBACT HM3YyYCHHE XUMHH, W IOCIEHAYIOIICH
podecCuoHaNbHON AEATETLHOCTH.

Pasnen. Conep:xanmne pado4eii nporpammsl no xumuu A8 10 kaacca

3a OCHOBy B3siTa Tporpamma kKypca xuMuu Uit X— XI KimaccoB 001e00pa3oBaTeNbHBIX YUPEKACHUH
(6azoBeiii ypoenb) O.C. labpuensna um CraHaapT cpeaHero ooOmero oOpa3oBaHus 10 xumuu (0a30BBIH
YPOBEHB).

Beenenue (1 u)

[Ipenmer opraamdeckoit xumuu. CpaBHEHHE OpPTaHMYECKHUX COCMWHEHWH C HEOPTaHHYECKHUML.
[IpuponHbie, UCKYCCTBEHHBIE M CHHTETUYECKUE COEINHEHUS.

Tema 1. Teopus cTpoOeHHs OPraHUYECKHX coOequHEeHHi (2 y)

BanentHocth. XUMHUECKOE CTPOEHHE Kak IMOPAJOK COEAMHEHHs aTOMOB B MOJIEKYyJe COTJIaCHO MX
BajieHTHOCTH. OCHOBHBIE ITOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOCHHS OpPTaHMYecKux coeanHeHui. [lonsTHe o
TOMOJIOTHH M TOMOJIOTaX, U30MEPHUU M H3oMepax. XUMHUUEcKUe (popMysbl U MOAETH MOJIEKYJ B OPTaHHMYECKOH
XUMUHL.

Jdemoncrpanuu. Moaenu MoJIEKYyJl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COEITMHEHUM.

Tema 2. YrJieBoIOpOIbI U MX MPUPOIHbIE HCTOYHUKH (8 u)

[Mpupoanwiii ra3z. A 1 k a H bl. [IpupoaHsii Ta3 Kak TOIUIMBO. [ OMOJIOTHUECKHMH DAL, W30OMEpHS U
HOMEHKJIATypa aJKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB (HAa MpHUMeEpe MeTaHa W dTaHa): TOpeHHe, 3aMelleHue,
pa3oXeHHe U JeruapupoBanye. [I[puMeHeHne alkaHoB Ha OCHOBE CBOWCTB.

A 51K € H bl. DTUJIEH, €r0 MOoJy4YeHUe (IeTHAPUPOBAHNEM 3TaHa U JeTUApaTaleld 3TaHoa).

XYUMUYECKHe CBOWCTBA JSTWICHA: TOPEHHE, KAadeCTBEHHBIE pEaKIWH, THApaTalys, IOJIUMepU3aIusl.
ITonuatunen, ero cBOMCTBA U NpUMEHEHME. [ [puMeHeHe 3TueHa Ha OCHOBE CBOMCTB.

AnkaagueHB W KayduyKk u [loaiTne 00 ankagueHax Kak yTrJIeBOJOPONAX C ABYMS TBOWHBIMH
CBSI3IMU. XMMHYECKHE CBOMCTBA OyTaaueHa-1,3 u n3onpeHa: odeciBeunBaHre OPOMHON BOJBI U TTOJIUMEPH3ALIUS
B Kay4yku. Pe3una.

A 1T K ¥ H bl. AlleTHIIEH, €ro MOJy4YeHHEe TMHUPOJIM30M MeTaHa M KapOWIHBIM CHOCOOOM. XHMHYECKhe
CBOIiCTBa alleTHIIeHa: ropeHne, oOecIBeunBaHre OPOMHOM BOJIBI, IPUCOETUHEHHE XJIOPOBOIOPO/A U THIIpATAIIHS.
[IpumeHeHue anieTHiIeHa HA OCHOBE CBOMCTB.

b ¢ H 3 0 n. [lonyuerne OeH30/1a W3 TeKCaHa W aleTHJICHA. XMMHYECKHE CBOHCTBAa OEH3051a: TOPEHUE,
raJoreHUpoBaHue, HUTpoBaHue. [IpuMeHeHne 6eH3071a Ha OCHOBE CBOWCTB.

H e ¢ T 5. CoctaB u nmepepadoTka HedTH. HedTenpoaykTsl. beH3WH 1 MOHATHE 00 OKTAaHOBOM YHCIIC.

JdemoncTpannu. ['openue anerwneHa. OTHOIIEHWE OTHIIEHA, AaleTHIEHA W OCH30Jla K pPacTBOpY
nepManranara Kanws. [lomydenue sTuiieHa peakiuei neruaparanui 3TaHoIa, aleTHIeHa KapOUIHBIM CITOCOOOM.
Paznokenne kaydyka MpHM HarpeBaHHH, UCTBITAHHE MPOAYKTOB PA3JIOKEHUS Ha HENpedesIbHOCTh. KoJuleKuus
00pasnoB He(pTH U HEDTEIPOTYKTOB.

JlaGopaTopHble omnbITbl. 1. OmnpeneneHue 53JIEMEHTHOTO COCTaBa OPraHUYECKUX COCAUHEHUM.
2.U3rotoBneHue Mojiesiell MOJIEKYJN YrieBogopoaoB. 3. OOHapykeHHe HelpeeNbHBIX COCAMHEHHH B JKUIKHX
Hedrenponykrax. 4. Ilomyuenue u cBoiicTBa auerwieHa. 5. O3Hakomienue ¢ koswekueid «HedTs u npoxyKThl
ee nmepepadboTKnY.

Konumponvuas paboma Nel no meme: «Yeneeo0opoowr)

Tema 3. Kuciopoacomep:kaiime opraHuYecKHe COeIMHEHHsI W WX NpupoaHble mcroyHuku (10 u)
EnuHCTBO XMMHUYECKOW OpraHU3ally )KUBBIX OPTaHIU3MOB. X IMUYECKHI COCTaB JKUBBIX OPTaHU3MOB.

C m u p T 1. [Tonydenue aTaHoMa OpOKEHHEM TIFOKO3BI U THApaTaluen dTiieHa. [ mapokcuibHas rpymma
Kak (GyHKIIHOHANBbHAsA. [lpencraBieHne O BOTOPOAHOW CBs3M. XHMHYECKHE CBOHCTBA 3TaHOJA: TOpPEHHUE,
B3aUMOJICHICTBHE C HAaTpUEeM, 00pa3oBaHKE MPOCTHIX M CIOKHBIX 3(QHUPOB, OKHCIEHHE B anpaerul. [IpuMeHenne
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEICTBHUS U MPEIyTPEKISHHE.



[TonsTHE O MpEaebHBIX MHOTOATOMHBIX CIIUpTaX. [ THIIEpHH Kak MpeacTaBUTeNlb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peaknys Ha MHOTOaTOMHBIE CIUPTEHL. [IprMeHeHne raunepuHa.

® e 1 0 1. IlonyueHue peHONAa KOKCOBAaHHEM KaMEHHOTO yriisi. B3anMHOe BIHSHHE aTOMOB B MOJICKYJIE
(deHoNa: B3aMMOJICHCTBHE C THIPOKCHAOM HATPUS M a30THOM KuCIOTOW. IlpmMmeHeHHMe ¢eHolla Ha OCHOBE
CBOJCTB.

A np ner u n bl [lonmydeHne anbIerugoB OKHUCIEHHEM COOTBETCTBYIOIIUX CIIHPTOB. XHUMHYECKHUE
CBOMCTBa aJbJIETUI0B: OKHCICHNE B COOTBETCTBYIOILYIO KUCIOTY U BOCCTAHOBIIEHHE B COOTBETCTBYIOIIMHA CITUPT.
[Tpumenenue popmarnbaernia 1 aneTanbIernaa Ha OCHOBE CBOMCTB.

Kapb6onoBrie k¥ucio T 5L [lonydeHne kapOOHOBBIX KHCIOT OKUCIICHUEM aJIbJICTHAOB. XUMHUUECKHE
CBOWCTBAa YKCYCHOM KHCIOTBI: OOILIME CBOICTBAa C HEOPIaHMYECKUMM KHUCIOTAMHM M PEaKUys 3TepuUKaluu.
IIpMeHeHne yKCyCHOM KHUCIIOTBI HA OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTH HA IPUMEPE MATbMUTHHOBON U
CTE€apHUHOBOM.

CnoxHble 3bups u X up bl [lomyuenue cnoxubix 3¢upoB peakuueii stepudurannu. CloxHbIe
3¢pupel B  mpHpPOAE, WX 3HaueHWe. [IpuMeHeHHWe  CIOXHBIX 3(QUPOB HA  OCHOBE  CBOICTB.
Kuper xak cnoxxsble 3¢Upbl. XUMHYECKHE CBOMCTBA KUPOB: THIPOIN3 (OMBUICHHE) U THAPUPOBAHHUE >KUIKHX
’KupoB. [Ipumenenune ;xupoB Ha OCHOBE CBOICTB.

Y r ne B o a bl. YINIEBOAB, 3HAaYEHHE YIIEBOJOB B JKMBOM NPHPOIE W B JKU3HM YEIOBEKA.

I'moko3a - BeIeCTBO C JBOWCTBEHHOW (YHKIMEW - albJCTHAOCHHPT. XUMUYECKHE CBOWCTBA TJIFOKO3BI:
OKHCJICHHE B TIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpPOHUT, OpokeHHE (MOJIOYHOKWICIIOE W CITHPTOBOEC).
IIpumeHeHue riIoKO3bI HA OCHOBE CBOWCTB.

Jdemoncrpanuu. OKHUCIEHHE CIHPTAa B anbAeruiA. KauecTBeHHas peaknns Ha MHOTOATOMHBIE CITHPTHI.
Komnekuusi «KameHHBIH yronb W MpOAYKTHL ero mnepepadoTkmy. KadecTBeHHble peakimu Ha (eHon. Peakums
«cepeOpsHOrO 3epKayiay ajblIeTHA0B U INIIOK03bl. OKUCICHHE ANbJETHUIOB U IJIIOKO3bl B KHCIOTHI C HMOMOIIbIO
runpokcuna meau (11). [Tomyuenue ykcycHo-3THinoBoro 3¢upa. KadectBenHas peakius Ha Kpaxmall.

JlabopaTopHble ombIThl. 6. CpoiicTBa »TmiOBOTO crnmpra. 7. CpoiictBa riumepwnHa. 8. CBoiicTBa
¢dopmanbreruaa. 9. CpoiictBa ykcycHo# kucioTsl. 10. CoiicTBa upoB. 11. CpaBHeHHE CBOWCTB pacTBOPOB
MbIJIa ¥ CTHpaIbHOTO Topomrka. 12. CBoiicTBa rimoko3sl. 13. CBoiicTBa Kpaxmara.

Tema 4. A3oTcoaep:kalume COeAMHEHUS U UX HAXOKIeHUeE B )KUBOIl npupone (6 u)

A M u H bl Ilorarue 06 amunax. [lomyueHue apoMaTHUecKoro aMHHA - aHWJIMHA - U3 HUTPOOEH3O0IA.
AHWIMH Kak OpraHMYecKoe OCHOBaHHME. B3anMHOe BiIMsSHHE aTOMOB B MOJIEKyJie aHWJIMHA: oclabieHue
OCHOBHBIX CBOWCTB M B3aUMOJICHCTBUE ¢ OpOMHOM BOI0H. [IprMeHeHe aHIMHA HAa OCHOBE CBOWCTB.

AMUHOKHUC IO T bl [lonydeHne aMUHOKHUCIOT U3 KapOOHOBBIX KHCIOT U TUAPOIIM30M OEIIKOB.

XuMHYeCKHe CBOWCTBA aMUHOKHUCIOT Kak aM()OTEPHBIX OPraHHMYECKHX COSNUHECHUI: B3aMMOJICHCTBUE CO
1IeI04YaMH, KUCIOTaMH M JIpYr C ApyroMm (peakuus NoJMKOHAeHcanuu). llenTunHas CBS3b M MOJUIENTHIBL.
[IpumeHeHne aMHHOKHUCIIOT HAa OCHOBE CBOICTB.

b e 1 x u. IlonydyeHne OENKOB peakIueil IMOJMKOHICHCAIIMH aMHHOKHCIIOT. IlepBudyHas, BTOpWdIHAS U
TpPEeTUYHAsT CTPYKTYpPbI OENKOB. XMMHYECKHE CBOWCTBAa OENKOB: TOPEHHUE, ACHATYpalHs, THAPOIU3 M IBETHHIC
peakuun. buoxumndeckne QyHKIMH OEIKOB.

I'enerndeckas cBA3b MEXAY K1acCaMU OPTaHUYECKHUX COEIUHEHUM.

Hyxnennossle kucnotsl. CHHTE3 HyKJIEHHOBBIX KUCIIOT B KJIETKE M3 HyKJI€oTHA0B. OOImuil 11aH CTpoeHus
nHykneotuna. Cpasaenue ctpoenus u ¢pynkunit PHK u IHK. Ponb HykIeMHOBBIX KUCIIOT B XpaHEHHH U Tepeayue
HacjencTBeHHOH nHpopManmu. [ToHITHE 0 OMOTEXHOJOTHH U TEHHON MH)KCHEPHUH.

JdemoncTrpanuu. B3auMopeiicTBue aMMHaka W aHWIMHA C COJIIHOM KuciaoTod. Peaknus anunuHa c
OpomHOI Bofo#. JlokazaTenbcTBO HaMU4UKs (PYHKIMOHATIBHBIX TPYIIT B paCTBOpax aMUHOKHUCIOT. PacTBopeHue u
ocaxneHne OenkoB. LIBeTHbIE peakiuy OEJIKOB: KCAHTOIIPOTEHHOBass U OuyperoBasd. 'opeHne nmruubero mnepa u
mepcTsiHoit HutH. Mojens Monekyinsl JJHK. [lepexonpl: aTaHON —> 3THIIEH 3TUICHTJIUKOIb —> 3TUJIEHTJIUKONAT
meau (I1); ataHON —> 3TaHAE —> 3TaHOBAs KUCIOTA.

JladopaTopHble onbIThI. 14. CBOMCTBa OCIIKOB.

IIpakTnyeckas padora Nel. Unentudukanus opraHiuecKiux COeINHEHUH.

Tema 5. BuoJiornyeckn akTHBHBbIE OpraHnyecKue coeuHenns (4 u)

® epw™eHT . OepMEHTH Kak OHOJOTHYECKHE KaTalIM3aToOphl OemkoBoi mpupombsl. OcoOeHHOCTH
¢yHkumoHupoBanus (pepmeHTOB. Ponb (epMEHTOB B KHM3HEAEATEIHHOCTH XHMBBIX OPTaHM3MOB W HapOIHOM
XO3SHCTBE.

B urtawmuH b lloatue o BuramuHax. Hapymienus, cBs3aHHble C BUTaMMHaMHU: aBUTaAMHHO3BI,
TUIIOBUTAMHMHO3bl M T'HIIepBUTAMHMHO3bI. Burammn C Kak IpeicTaBUTENb BOJOPACTBOPUMBIX BUTAMUHOB U
BUTaMHH A Kak IIPeJICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I' o p M 0o H bI. IlOHATHE O TOPMOHAX KaK T'yMOPAIbHBIX PETYIATOpPAX MKU3HEACATEIBHOCTH KHMBBIX
opranu3MoB. MIHCYJIMH 1 aipeHaInH KaK NpencTaBuTeNn ropMoHoB. [IpoduinakTtuka caxapHoro nuabera.

Jlex apcTB a. JlekapcTBeHHass XUMUS: OT HATPOXUMHUH O XUMHUOTEPANi. ACITUPUH. AHTHONOTHKH U
nucOaktepro3. Hapkoruueckue Bemectsa. Hapkomanusi, 6opb0a u nmpounakThka.



Jdemoncrpauun. Pa3nokeHne rnepokcuaa BoJ0Opoa Karaia3oi ceIporo Mmsca u ceiporo kaptodemnss. CMC,
cojepkamux 3H3UMBL. VcnbiTanue cpensl pactBopa CMC uHAMKAaTOpHON Oymaroid. 3HaKOMCTBO c¢ oOpasnaMu
MpernaparoB JoMallHel, 1ab0paTopHO U aBTOMOOMIIBHOM alTeUKH.

Tema 6. HckyccTBeHHbIE U CHHTETHYECKHE MOJUMEPHI (3 u)

UckyccTBeHHB € MOJHM e p bl. [lonydeHre HCKyCCTBEHHBIX MOJMMEPOB, KaK MPOIYKTOB
XUMHYECKON MOAN(UKAIUN TPUPOJTHOTO TOIUMEPHOTO CHIPBS. VICKYCCTBEHHBIE BOJIOKHA (AlleTaTHBIA IIEJK,
BUCKO03a), UX CBOMCTBA U MPUMEHEHHE.

CuHTEeTHMUYECKHE MOJHUMEep bl. [lonydeHHe CHHTETHYECKUX MOJMMEPOB PEaKIUSIMH
NOJMMEpPU3aliy U NoJIuKoHAeHcauun. CTpyKTypa MOJMMEpOB JIMHEHHAs!, pa3BETBICHHAS U MPOCTPAaHCTBEHHAS.
[IpencraBuTeny CHHTETHYECKMX IIJIACTMACC: TOJMATHIIEH HHU3KOTO M BBICOKOTO IAaBIICHUS, MOJIUMPOINIIECH H
NOAMBUHUIXJIOPHI. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH M KalPOH.

Hdemoncrpanun. Koyrekius rmiactMace U u3fenuii u3 HuxX. KOJUIEeKIIMU UCKYCCTBEHHBIX M CHHTETHUYECKH
BOJIOKOH Y U3ETHH U3 HUX.

JlaGopaTopHble onbITHI. 15. O3HaKOMIIEHHE ¢ 00pa3IaMy IJIaCTMACC, BOJIOKOH M KayIyKOB.

IIpakTuyeckas padora Ne2. Pacnio3HaBaHue IaCTMAacC U BOJIOKOH.

Konumponvnasa paboma Ne2 no meme: «Ob606uenue 3Hanuil no Kypcy opeanuiecKoil Xumuu

Coaepsxanue padoueil nporpamMmal o xumuu s 11 kinacca

3a OoCHOBy B3siTa Tporpamma kypca xuMuu s X— XI kimaccoB o0meoOpa3oBaTeNbHBIX YUPEKICHUH
(6azoBeiii ypoenb) O.C. l'abpuensna u CraHmapT cpemHero oOimero ooOpasoBaHus Mo XuUMHH (0a30BBIN
YPOBEHB).

Tema 1. CTpoenue aToma u nepuoanyeckuii 3axon /I, U. Mennaeseena (3 4.).

OcHogubie c8edenuss 0 cmpoeHuu amoma. SInpo: TPOTOHBI M HEUTPOHBL. M30TOMBI. DJNIEKTPOHHI.
DneKTpoHHAs 000JI09YKa. DHEPreTHIecKuid ypoBeHb. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JIOUEK aTOMOB
3JIeMeHTOB 4-ro W 5-To TmepuonoB nepuogudeckoil cucremsl J[. M. MenzpeneeBa (IepexoHBIX SJIEMEHTOB).
[TonsiTre 06 opbuTansax. s- U p-opouTaTH. DIEKTPOHHBIE KOHQUTYpAIIK aTOMOB XUMHYECKUX JIEMEHTOB.

Iepuoouueckuii 3axon /[.H. Menoeneesa 6 cgeme yueHusi 0 cmpoeHuu amoma.

Otkpeitiie JI. W. MenneneeBsIM MEPUOIAYECKOTO 3akoHa. Ilepmomndeckas cuUCTeMa XUMHUYECKHX
anementoB JI. . MenneneeBa - rpaduueckoe oTOOpakeHHWE MEPUOTUIECKOTO 3aKOHA. DUINYECKHA CMBICIT
MOPSIIKOBOTO HOMEpa 3JIeMEHTa, HOMepa Iepuofa W HoMepa Tpynnbl. BameHTHBIE 37eKTpoHBI. lIpuduuHbI
W3MEHEHUsI CBOMCTB 3JIEMEHTOB B IEPHO/IaX U rpymmnax (TIaBHBIX MOATPYIIaX).

[Tonoxxenne BOAOPOa B MEPUOIUIECKON CHUCTEME. 3HAUCHUE MEePUOINIECKOTO 3aKOHA M MEPUOTUIECKOMN
CcHUCTEeMbl XuMUuYeckux sneMeHToB [. 1. MenpeneeBa ajisi pa3BUTHA HAyKH M MIOHUMaHUS XUMHUYECKOW KapTHHBI

MHpa.
3HAaTh:
> OCHOBHBIC XMMHYECKHE TIOHSATHS: BEUICCTBO, XWMHUYECKHUH 3JIEMEHT, aToM, MOJEKyJa,
OTHOCHTENbHASI aTOMHASI 1 MOJIEKYJISIpHAS Macca, HOH, H30TOII, IEPUOTNIECKHI 3aKOH.
YMeETh:

Ha3bIBaTh: BEMIECTBA TI0 “TPUBHAIBHON W MEXKIyHAPOAHOW HOMEHKIIAType.
OTIpeAETATh: 3apsj HOHA.
XapaKTepU30BaTh: IEMEHTHI MaJbIX IEPUOJOB MO uX nonoxxenuto B [1C.
MPOBOJUTH: CAMOCTOSITENBHBI ~ TOMCK  XHMHYECKOH HMH(pOpMAalUM C  HCHOJNb30BAaHUEM
Pa3NUYHBIX HCTOYHHKOB.
Hcnone3oBath nproOpeTeHHbIE 3HAHHUSA U YMEHHSA B MIPAKTUUECKOM JeATEIbHOCTH U TOBCEIHEBHON
KHU3HU.

JdemoncTpannu. Pasnmuunaeie (Qopmbl TmepuoIUYecKol CHUCTeMbl XWUMHYecKHx dnemeHToB [ U
Menneneesa.

JladopaTopHbiii onbIT. 1. KoHCTpynpoBaHue MEpUOIUYECKON TAaOIHIBI 3JIEMEHTOB C HCIIOJIE30BaHUEM
KapTOYeK.

YV VYVVVY

Tema 2. Ctpoenne BemecTBa (14 4.)

Honnas xumuueckaa céasv. Katnonsl u annossl. Knaccudukanuss noHoB. VoHHBIE KpHUCTaNIMUECKHUE
pemeTku. CBOICTBA BEIIECTB C 3TUM THUIIOM KPUCTATUTMYECKUX PEIIETOK.

Kosanenmnas xumuyeckas cesa3b. DNEKTPOOTpULATENbHOCTh. [loysipHas M HeHossipHas KOBaJCHTHBIE
cBsi3u. Junons. [onspHOCTE CBS3M U MOJSIPHOCTH MOJIEKYJIbl. OOMEHHBIH U JOHOPHO-aKIENTOPHBIA MEXaHU3MBI
00pa30BaHMs KOBAIEHTHON CBA3U. MOJEKyIIsIpHbIE U aTOMHbBIE KpUCTaJUInYecKue pemerku. CBoMCTBa BELIECTB ¢
3TUMU TUIAMU KPUCTALIMYECKUX PEIIETOK.



Memannuueckass xumuueckas c6a3b. (OCOOCHHOCTH CTPOCHHSI aTOMOB MeETaUIoB. Meramundeckas
XUMHYECKas CBSI3b U METaJNIMIecKasi KpUCTaIIIecKas perierka. CBOWCTBA BEMIECTB C TUM TUTIOM CBSI3H.

Booopoonas xumuuecxas c6sa3p. MeXMONEKysipHasT W BHYTPHUMOJICKYJISIpHAsT BOJOPOJHAS CBSI3b.
3HaueHne BOAOPOIHOMN CBSI3U JJIsl OPTaHU3AIMH CTPYKTYp OMOTIOINMEPOB.

Honumepor. TlnacTMacchl: TEPMOIUIACTBI M PEAKTOILIACTBI, MX MPEACTABUTENIM M NMpUMEHeHue. BonokHa:
MPUPOIHBIE (PacTUTETHHBIE U )KUBOTHBIE) I XUMUYECKHEe (MCKYCCTBEHHBIE U CHHTETUIECKHE), X MPEICTaBUTETH
Y IPUMCHCHUE.

T'azoobpasnoe cocmosanue geujecmea. Tpu arperaTHbIX COCTOSHUS BOABI. OCOOCHHOCTH CTPOCHHS Ta30B.
MossipHbIil 00beM Ta3000pa3HBIX BELIECTB.

[Ipumepsl Ta3000pa3HBIX MPUPOAHBIX CMECEH: BO3AYX, NPHUPOAHBIA Ta3. 3arps3HeHUE aTMOChepbl
(KUCIIOTHBIE JOXAH, TApHUKOBBIN 3(PpdekT) u 6opbda ¢ HuM. [IpeacraBurenu ra3000pa3HBIX BEIIECTB: BOJIOPO,
KHCJIOPO/I, YIJICKUCIIBIN Ta3, aMMHUaK, 3TWiIeH. VX mojyueHue, COOMpaHue U paciio3HaBaHHUE.

JKuokoe cocmosinue sewjecmsa. Bona. I[lorpebnenre Boasl B OBITY U Ha MPOU3BOJACTBE. JKECTKOCTH BOJBI
1 CIOCOOBI e yeTpaHeHus. MuHepabHbIe BOJbI, UX UCIIOJIb30BAHKUE B CTOJIOBBIX U JICYEOHBIX HIEJISIX.

Kunkue KpucTauibl M UX IPUMEHEHHE.

Teepooe cocmosinue eeujecmsea. AMophHBIC TBEpJAbIC BEIIECTBA B MPHUPOJAC M B JKM3HH 4YEJIOBEKa, MX
3Ha4YeHHe U MpUMeHeHne. Kpucraminaeckoe cTpoeHre BEenecTBa.

Jlucnepcrnvie cucmemor. TloHstue o aucnepcHeIX cucteMax. /lucmepcHas ¢asa W JUCIIEpCHOHHAs cpeja.
Knaccuukanmus aucriepcHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHOr0 COCTOSHHSA JHCIEPCHOW Cpensl
JUcTiepcUOHHOM (ha3bl. ['pyOoaHCIIEpCHBIC CUCTEMBI: 3MYJIbCUH, CYCTICH3UH, a3PO030JIH.

ToHKOIUCTIEPCHBIE CHCTEMBI: TN U 30JIH.

Cocmas eewecmea u cmecei. BemiecTBa MOJEKYISIpHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH
MTOCTOSTHCTBA COCTaBa BEIIIECTB.

[TonsTrHEe «H0Ms» W €€ Pa3HOBUIAHOCTH: MaccoBas (J0JsI JIEMEHTOB B COCIUHCHHH, JOJISI KOMIIOHCHTA B
CMecH - JOJsl TpUMecei, TOJIsi PacTBOPEHHOTO BEIIeCTBa B pacTBope) W oOvemHas. Jlons BeIXoza TPOAYKTa
PEaKIK OT TEOPETHUYECKU BO3MOIKHOTO.

3HaTh:

» TOHATHE XUMHUUYECKOU CBSI3H, TCOPUIO XUMHUYCCKOMN CBSI3H.
» OCHOBHBIC XUMHUYCCKHUE MMOHATHS: PACTBOPHI, JICKTPOJIUT, HEDJICKTPOJIHT.

Ymers:

» Ha3bIBaTh: BEIIECTBA [0 “TPUBHUAILHON’ M MEXIYyHAPOJHOW HOMEHKIATYpE.

»  OmpenensiTh: TUIl XUMUYECKOW CBSI3U B COCIMHEHUSX.

» OOBSCHATBH: IPUPOIY XUMHUUECKOH CBSI3H (MOHHOM, KOBAJEHTHON, METAIUTMIECKON ).

» TPOBOJWTBH: CAMOCTOSTEIbHBIA  MMOMCK  XUMHYECKOH  MHMOpMAlMH C  UCIOJIb30BaHUEM
Pa3INYHBIX HCTOYHHKOB.

» Vcnonb3oBath MpUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHYCCKOM ACATSIBHOCTH U MIOBCEIHEBHOM
KHU3HU.

» TPOBOJWTBH: CAMOCTOSATENBbHBIA  MOMCK  XUMHYECKOH  HMHOpMAaMM C  UCIOJIb30BaHUEM
Pa3NIUYHBIX HCTOYHHKOB.

» Vcnone3oBath MpUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTUUECKOM JIEITEIILHOCTH M TIOBCEIHEBHOI

JKU3HU )T TIPUTOTOBJICHUS PACTBOPOB 3aaHHOW KOHIICHTPAIIMA B OBITY W Ha TIPOU3BOJICTBE; IS
ONPEICICHU BO3MOXXHOCTU MPOTEKAHUSI XMUMHUUYECKHUX IMPEBPAILCHUN B PA3NUYHBIX YCIOBUSIX U
OILICHKHU UX IOCJICICTBUH.

JdemMoHcTpauuu. Monenp KpUCTAIMYECKON pemeTky xyiopuaa Hatpus. OOpasisl MUHEPAIOB ¢ HOHHOM
KPUCTAIUIMYECKON PEIIeTKON: KanbLuTa, Trajaura. Mozenn KPUCTAUIMYECKUX PEIIETOK «CyXOro Jbaay (WIH
uoja), anmasza, rpadura (uam  kBapua). Moxens  Monekynsl  JJHK.  O6pasupl  miactmace
(penonopopmanpaeruaHble, HOIUYpPETaH, MOJIUITUICH, TOJUIPONWICH, NOTUBUHIWIXJIOPU) U U3ACTHI U3 HUX.
O0pa3ip! BOJIOKOH (IIEpCTh, HIETK, alleTaTHOE BOJOKHO, KAalpOH, JIABCAH, HEMIIOH) W u3nenus u3 Hux. O0pasibl
HEOPraHWYEeCKUX MOJMMEPOB (cepa IJIacTUUECKas, KBapll, OKCHJA ANIOMUHHSA, HPUPOIHBIC ATIOMOCHUIMKATHI).
Mogens MomsapHOTo 00beMa Tra3oB. Tpu arperaTHbIX cOCTOSHHS BOAbl. OOpa3ubl HAKUIK B YallHUKE W TPyOax
LEHTPAJbHOrO0 OTOIUIEHHs. JKecTKOCTh BOABI M crocoObl ee ycrpaHeHus. IIpubopbl Ha KUOKUX KpUCTajax.
OO0pa3ibl pa3IuYHBIX JHUCIEPCHBIX CHUCTEM: AMYJIbCHUH, CyCIEeH3UH, a’po3oiiel, reneii u 3oned. Koarymsiws.
Cunepesnc. Dpdexr Tuagams.

JlaGopaTopHble onbIThl. 2. OnpezaeneHre THIIA KPUCTAIMYECKOH PElIeTKH BEIIecTBA U OMHCAaHHE €ro
cBOMCTB. 3. O3HaKOMIJIEHHE C KOJUICKIMEN MOJMMEPOB: IIACTMACC M BOJIOKOH, W U31enus n3 Hux. 4. Mcneitanue
BOJBl HA JKECTKOCTb. YCTpaHEHHE >KECTKOCTH BOJAbl. 5. O3HaKOMJIGHHE C MHUHEpaJIbHBIMH BOJaMu. O.
O3HaKOMJICHHE C IUCIIEPCHBIMU CUCTEMaMH.

MpakTnyeckas padora Nel. [lonyuenue, cobupanue u pacnosHagamue 2asos.



Koumponwvnasa paboma Nel no meme: « CmpoeHue sewjecmear.

Tema 3. Xumuueckue peaxkuu (8 4.)

Peaxyuu, uoywue 6e3 usmenenuss cocmasa eeujecmg. AJUIOTPONHUS U AIIOTPOIHBIE BUAOM3MEHEHHUS.
[MpuuuHbl ayutoTpoNMU Ha IpUMepe MoauduKanuil Kuciopona, yriepona u gocdopa. O30H, ero OHoNoruyecKas
poib. U3oMephl 1 n130Mepus.

Peaxyuu, uoywue c usmenenue cocmaea eewjecmea. Peakuuu coeqUHEHUS, Pa3lOXKEHUS, 3aMEIICHUS U
obMeHa B HEOpPraHMYECKOH M OpraHHYecKoil XWMuu. Peakmmm 5k30- u sHAOTepMHYeckue. TermnoBod 3¢ ekt
XUMHMYECKOW peakuuM U TEePMOXHUMHMYECKHE YpaBHEHHA. Peaknum TropeHus, Kak YacTHbIM ciydai
3K30TEPMUYECKUX PEAKIUH.

Ckopocmb  xumuueckou peakyuu. 3aBUCHUMOCTb CKOPOCTH XHUMHMYECKOM pEAaKIMU OT HPHUPOIBI
pearupyronmx BEIIeCTB, KOHIIEHTPALMH, TEMIEPaTyphl, IUIOMIAAN IMOBEPXHOCTH COMPHUKOCHOBEHHS U
Karanuzaropa. Peakuum romo- m rereporeHHsle. IloHsATHe O karanu3e M Karanusaropax. depmeHTH Kak
OHMOJIOTHUECKHE KaTaTnu3aTOPhl, 0COOEHHOCTH MX (yHKIIMOHUPOBAHHUA.

Obpamumocms xumuyeckux peaxyuti. HeoOpatumele u oOpaTuMble Xumudeckue peakuuu. CocTosHHue
XAMUYECKOTO paBHOBECHsl Uil OOpaTUMbIX XuUMHYeCKHX peakiuid. CrnocoObl CMEMEeHHs XHMHUYECKOTO
paBHOBecHsl Ha IpHUMepe CHHTe3a amMmuaka. [loHATHE 00 OCHOBHBIX HAay4YHBIX NPUHLOUIAX I[IPOU3BOJCTBA Ha
MpUMepe CHHTE3a aMMHUaKa WIIK CEPHOM KUCIIOTHI.

Ponv 600v1 6 xumuueckou peaxyuu. MictuaHable pacTBOpbl. PacTBOpUMOCTD M KIaccu(UKanus BEMIECTB 110
3TOMY MPHU3HAKY: PACTBOPHUMBIE, MATIOPACTBOPHUMBIE U HEPACTBOPHUMBIE BEIECTBA.

ONEeKTPONUTHl M HEIEKTPOJIUTHL. DJIEKTPOJIUTHYECKas: aucconuarnust. KucioTbl, OCHOBaHUS MU COJH C
TOYKH 3pEHUsI TEOPUH IEKTPOIUTHUECKOHN TMCCOLINAIHH.

XuMHYECKHEe CBOMCTBA BObBI;, B3aMMOJIEHCTBHE C METaJUIAMH, OCHOBHBIMH M KHCIOTHBIMH OKCHIAMH,
pasnoxeHne 1 00pa3oBaHKUe KPUCTAJUIOTHAPATOB. Peakuy ruaparaniy B OpraHMYecKOd XUMHH.

Tuoponus opeanuueckux u nHeopeanudeckux coeounenuti. HeoOparumerit ruaponm3. OOpaTUMBIN THAPOIA3
coseil. I'maApoNn3 OpraHM4ecKUx COEIUHEHMH M €ro NMpakTUYeCKOe 3HA4eHHE JUIsl MOJMY4YeHHs THUAPOJIM3HOTO
cnupTa W MbUIA. brosorndeckas poiib THAPOIHM3a B IUIACTUYECKOM W DHEPreTUYECKOM OOMEHE BEIECTB U
SHEPruM B KIIETKE.

Oxucaumensno—eoccmanosumensvivle peakyuy. CteneHs okucneHus. OmnpeneneHue CTENeHH OKHCICHUS
no ¢opmyne coeauHeHus. [loHsTHe 00 OKMCIMTENbHO-BOCCTAHOBUTENBHBIX peakuusx. OKucieHue u
BOCCTAHOBJIEHUE, OKHUCIIUTENb U BOCCTAHOBUTEb.

Onexmponu3. DNEKTPOIN3 KaK OKHCIMTEIBHO-BOCCTAHOBHUTENBHBIA MpoLecc. DJIEKTPOIN3 PACIUIABOB U
pacTBOpOB Ha mpuMepe xjopuzaa HaTpus. lIpakThyeckoe NpUMEHEHHE 3JIEKTPOJIM3a. ODNEKTPOJIUTHIECKOE
MOJy4YE€HHUE ATIOMUHHAL.

3HaTh:

> OCHOBHBIC XMMHYECKHE IOHATHS: HIICKTPOJINT, HEIIEKTPOINT, IIEKTPOIUTHIECKAs HCCOLHALINS,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE, BOCCTAHOBJICHHUE, TEIJIOBOH 3P (HEKT peakunu, CKOPOCTh
XMMUYECKOH PeaKIiy, KaTajan3, XHMHUIECKOE PaBHOBECHE.
> Ha3bpIBaTh: BELIECTBA 110 “TPUBUAIBHON MU MEXIAYHApOIHOH HOMEHKJIAType.
»  OmIpeneNnsaTh: XapaKTep Cpe/ibl B BOJAHBIX PACTBOPaX, OKHCIUTENb, BOCCTAHOBUTEIb.
> OOBSICHATH: 3aBUCHMOCTh CKOPOCTH XUMUYECKHX PEaKIUH U MMOJI0KEHHUS XUMUIECKOTO PAaBHOBECHS
OT Pa3IMYHBIX (PAKTOPOB.
MPOBOANTH: CAMOCTOSITEIbHBI  HOWCK  XMMHYECKOH HWHPOpMAIMM C  HCIOJB30BaHHEM
pPa3IMYHBIX HCTOYHHKOB.
Hcnonp30oBaTh MpHOOpETEHHBIE 3HAHUS  YMEHHS B IPAKTUYECKON AEITEIHHOCTH U ITOBCETHEBHON
KU3HA 111 OOBSICHEHHMS XHMM. SIBICHUH, MPOUCXOIIIIMX B OBITY W Ha NPOU3BOACTBE, U IS
9KOJIOTHYECKH TPAaMOTHOTO TIOBEJICHNUS B OKPY>KAIOIIEH cpefie, a TakKe JIJIsl OLIEHKU BIUSHUS XHUM.
3arps3HEHMS] OKPYXKAIoLIeH Cpeabl HAa OPraHu3M YeNOBeKa W JIPYIHe >KUBBIE OPraHU3MBI, AT
OXpaHbl OKPY>KaroIIeH cpeabl OT MPOMBIIIIEHHBIX OTXO0/I0B.

Jemoncrpauun. Ilpespamenne xkpacHoro ¢ocdopa B 6enbrit. O30naTop. Monenu Monekyn1 H-OyraHa U
n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKUMH OT MPHUPOABI BEIIECTB Ha NMPHMEPE B3aMMOJIEHCTBUS PacTBOPOB
PasIMYHBIX KHUCIOT OAMHAKOBOH KOHLEHTpPAUUMH C OJMHAKOBBIMU TpaHyJaMH IMHKa W B3aUMOACHCTBHSA
O/IMHAKOBBIX KYCOUYKOB pa3HbIX METAJJIOB (MarHus, IMHKA, )Kejie3a) ¢ CONAHON KucioToil. BizaumoneiicTue
PacTBOPOB CEPHOM KHCIIOTHI C PACTBOPAMHU THOCYJb(aTa HAaTpHUs PasiMuHOM KOHLEHTPAlMU U TEeMIIepaTyphl.
Mopens kunsimiero ciosi. Pasnoxenue nepokcuia BoIopoia ¢ IOMOIIBI0 KaTanu3aTopa (okcuaa Mapranna (1V))
W Karajazbl CHIPOr0 Msca U chlporo kaprodens. Ilpumepsl HeOOpaTUMBIX peakUui, UAYMUX C 00pa3oBaHHEM
ocajzka, ra3a WiId BoIbl. BzammopelictBue nuTvs M Hatpus ¢ Bojoi. llonyuenuwe okcupa ¢ochopa (V) u
pacTBOpeHHE €ro B BOJE; WCHBITAHWE IIOJYYEHHOIO pacTBopa JakMycoM. OOpasibl KpUCTaIOHIPATOB.
HcnbiTanne pacTBOPOB 3JEKTPOIMTOB M HERJIEKTPOIUTOB HAa NPEAMET AMCCOLMALMU. 3aBUCUMOCTh CTEHEHU
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ANEKTPOJIUTHYECKON JUCCOIMAIIMY YKCYCHOM KHCJIOTHI OT pa30aBieHus pacTBopa. ['Maposm3 kapOuga KaibIus.
lupponn3 kapOOHATOB MIENOYHBIX METAUIOB W HHUTparoB nwHKa win cBuHa (II). Ilomydenune wmbina.
[Ipocreliine OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIMM; B3aMMOJEHCTBUE LIMHKA C COJSTHOM KHUCJIOTOM M
xeneza ¢ pactBopoM cymnbdara memu (II). Momens snekrponusepa. Monenb 3JI€KTPONW3HOW BaHHBI IS
TMOJIy4YCHU aJIFOMUHMUSA.

JlaGopaTopHble onbIThl. 7. Peakuus 3aMmellleHHs MEIU KEJIE30M B PACTBOPE MENHOIO Kymopoca. 8.
Peaknmu, unymue ¢ oOpa3oBaHueM ocajka, rasza U Boasl. 9. [lomydeHue kuciopona pasiokKeHHEM MEpOKCUIa
BOJIOpoaa C ToMmomnsio okcuma mapranma (IV) m karamaser ceiporo kaprodens. 10. Ilomxydenwe Bomopona
B3aUMOJICUCTBUEM KHUCIOTHI ¢ HUHKOM. 11. PaznuuHble ciiydau rUAPOIN3a COei.

Tema 4. BemecTBa u ux cBoiicrsa (9 4.)

Memannwi. B3aumoeiicTBre METAJUIOB ¢ HEMETAJIaMH (XJI0pPOM, Cepoil B Kuciopoaom). Bzanmozeiictere
HIEJIOYHBIX M ILIEJIOYHO3EMENBHBIX METAIJIOB C BOJOW. OJEKTPOXMMHYECKHH psI HAINpPsDKEHUH METaslioB.
B3aumopeiicTBue METAIJIOB € PacTBOPAMM KHCIOT M cojeil. AmromMuHOTEpMHUsA. B3ammoneilcTBue HaTpus ¢
3TaHOJIOM U (HEHOIIOM.

Kopposuss meramnoB. [loHsATHE O XMMHYECKOH M 3JIEKTPOXUMHUYECKOM KOppo3uu MeTamioB. CrocoOsl
3alIUTHI METAJJIOB OT KOPPO3HUH.

Hememannvi. CpaBHHUTENbHAsT XapaKTEPHCTHKA TaJOrCHOB KaK HawOOJiee THUIHWYHBIX TPEICTaBUTEIEH
HeMeTaJuloB. OKHCIWTENbHBIC CBOICTBA HEMETA/UIOB (B3aMMOJEICTBHE C MeETaulaMd M BOJOPOJIIOM).
BoccraHoBUTEIbHBIE CBOWCTBA HEMETAIIOB (B3aMOIeHCTBUE ¢ O0sIee 3JIeKTPOOTPUIIATEILHBIMI HEMETAITIAMA U
CJIO’KHBIMH BEIIECTBAMH-OKHUCIUTEISIMU).

Kucaomur neopeanuueckue u opeanuyeckue. Knaccuukanus KUcIoT. XHMHYECKHE CBOHCTBA KHCIOT:
B3aUMOJIEHCTBHE C METAJIaMU, OKCHUIaMH METaJIOB, TMAPOKCUAAMH METAJUIOB, COJIIMH, CIMPTaMH (peakuus
stepudukanyn). OcoOble CBOICTBA a30THOI U KOHLIEHTPUPOBAHHOM CEPHON KUCIOTHI.

Ocnosanus nHeopeanuueckue u op2anuyeckue. OCHOBaHMSA, UMX KiaccupuKanus. XUMHUECKHE CBONCTBA
OCHOBAHMI: B3aUMOJEHCTBHE C KHUCIOTaMH, KUCIOTHBIMM OKCHAAMH U COJIIMHU. Pa3nokeHne HepacTBOPUMBIX
OCHOBAaHHM.

Conu. Kimaccudukanuss coneii: cpemHue, KHCIble W OCHOBHBIE. XHWMHUYECKHE CBOWCTBA COJICH:
B3aMMOJEHUCTBHE C KHCJIOTaMH, IIEIOYaM{, METAJIaMH M COJsIMH. llpencraBurenw coiel W WX 3HAYCHHE.
Xnopua HaTpus, KapOoHaT Kanblus, (ocdar Kamblys (CpegHHE CONM); THAPOKapOOHATHI HATPUSI U aMMOHUS
(xucinble conm); runpokcokapoonar meau (II) - Mamaxur (OCHOBHasI COJIB).

KadecTBenHbIe peakuu Ha XJOpHUI-, Cyldbdar-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHHS, KaTUOHBI JKeme3a
(IT) u (I1I).

I'enemuyeckasn c6536 MedHCOY KIACCAMU HEOP2AHUYECKUX U OpeaHuyeckux coedunenuu. llonarue o
IFEHETHUYECKONW CBSI3M U TE€HETHUYECKUX psifax. ['eHeTmueckuil psp Meramia. ['eHeTMUECKU psiJi HEMeTajula.
OCc0o0CHHOCTH TEHETHIECKOTO Psifia B OPTaHUISCKON XUMHH.

3HaTh:

» BaKHEHIIME BEIIECTBA: CEpHAs, COJSHAs, a30THas M YKCYCHAas KHCJIOTa, IIENOYH, aMMHAK,
OCHOBHBIE METAJIJIBI U CIUIABBI.
» BaKHEHIINE MOHATHSA: BEIIECTBA MOJICKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

YMeTs:

> Ha3bpIBaTh: BELICCTBA 110 “TPUBHAJBHON” M MEKIYHAPOIHOH HOMEHKIATYpE.

»  omnpenenaTh: MPUHAIICKHOCTh BEIIECTB K PA3IMUHBIM KIacCaM.

» XapakTepu30BaTh: OOIIME XUMHYECKHE CBOHCTBA META/IOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX U OPTaHUYECKUX COCAUMHEHUII.

> BBIIOJIHATh XHUMHYECKUMN OKCIICPUMCHT: 10 pacCrio3HaBaHHUIO BaKHEUIITNX HCOPraHN4€CKux M
OpPTaHUYECKHUX BEIICCTB.

> IMPOBOIUTH: CaMOCTOSITETbHBIN IIOHUCK XUMHUYECKOMN I/IHq)OpMaHI/II/I Cc HCIIO0JIB30BaHUEM
Pa3NUYHBIX HCTOYHHKOB.

» Hcnonk3oBath NproOpeTeHHBIC 3HAHKS U YMEHHS B IPAKTUUECKON JEATEILHOCTH U TIOBCEIHEBHOM

KU3HU JJI1 OOBSCHEHHS XUM. SIBJICHHU, MPOUCXOSIIMX B OBITY W HA TMPOU3BOJCTBE, W JUIS
SKOJIOTHYECKU I'PAMOTHOTO TOBEJCHUS B OKPYKAIOIIECH cpene, a TaKkKe JJIsl OLICHKU BIUSHUS XHUM.
3arpsi3HEHUS OKPYKAIOIIEW cpeAbl HAa OpraHu3M 4YeJIOBEKa U JIPYTMe >KMBBIE OPraHu3MBbl, AJIs
OXpaHbI OKPYKAIOIIEH CPEbI OT MPOMBIIUIEHHBIX OTXO0B.

Jdemoncrpannu. Komnexmust 06pa3noB MetamwioB. B3aumoseiicTBre HATpHUs ¥ CYPBEMEI € XJIOPOM, JKele3a ¢
cepoil. ['opeHne mMaraus U aJllOMUHHUS B Kuciopoje. B3aumoneicTBue 1EI0YHO3EMENBHBIX METAJUIOB C BOJIOM.
B3aumoneiicTBue HaTpusl ¢ 3TAHOJIOM, IUHKA C YKCYCHOM KHCIOTOW. AnroMuHOTEpMUs. B3anMoelicTBue Menu ¢
KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTOW. Pe3ynbrarsl KOppO3MM METAUIOB B 3aBUCHUMOCTU OT YCJIOBHM €€
mporekanws. Kommekmmst oOpa3iioB HeMeTautoB. B3amMmopelcTBHe XJOpHOW BOABI C pacTBOpPOM OpoMuia
(momuna) kamusi. KoJuteknus mpUpOIHBIX OpPraHMYECKUX KHCIOT. Pa30aBiieHHME KOHIICHTPHUPOBAHHOW CEPHOM



KHCJIOThI. B3auMoielicTBre KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI C CaXapoM, IeJUTI0JIO301 U Mebio. O0pasiibl
NPUPOAHBIX MHHEPAIOB, COJIEpXKAIMX XJOPHI Harpus, KapOoHar Kambius, ¢Qocdar Kampuus ¢
rugpokcokapbonar menu (II). OOpasupl NUIIEBBIX MPOAYKTOB, COAEPIKAIIMX THAPOKapOOHATHI HATPUS U
aMMOHMS, UX CIIOCOOHOCTh K Pa3jIOKEHMIO IIpU HarpeBaHuu. ['amenune coapl ykcycoM. KauectBeHHbIE peaknuu
Ha KaTHOHBI U AaHHOHBI.

JlaGopaTopHble onbIThl. 12. VcmbiTaHWe pacTBOPOB KHCJIOT, OCHOBAaHMH W COJiel WHAWMKaTopamu. 13.
B3aumogeiicTBue COISHON KUCIOTHI U PAacTBOPa YKCYCHOM KHCIIOTHI ¢ MeTallinaMHu. 14. B3anMoneicTBue cossHoi
KHUCJIOTBI M pacTBOpa YKCYCHOM KHUCJIOTBI C OCHOBaHUSMH. 15. B3aumonelcTBue CONSHONW KUCIOTBI U pacTBopa
YKCYCHOM KUCHOTHI ¢ cosAMHU. 16. [lomydenue u cBoiicTBa HepacTBOPUMBIX OcHOBaHUH. 17. 'maponus xmopuaos
Y areTaToB IMIEIOYHBIX MeTautoB. 18. O3HaKoMIIeHHE ¢ KOJUICKITUSAMU: a) METAJUIOB; 0) HEMETAIIOB; B) KHCIIOT;
T') OCHOBaHUIA; ) MUHEPAJIOB M OHOJIOTHMYECKUX MAaTEPUANIOB, CONEPKALIMX HEKOTOPHIE COJIH.

IIpakTuyeckas padora Ne2. Pewenue 5KCnEpUMEHMANTbHBIX 3A0aY HA UOEHMUDUKAYUIO OPeAHUYECKUX U
HeopeaHuyecKux coeOuHeHuUl.

Koumponovuasa paboma Ne2 no meme: « 0b600wenue 3nanuii no Kypcy ooujett Xumuuy



Paznea I11. TemaTuueckoe niiannpoBanue

10 xmacc. Opranndeckasi Xxumusi. bazoBsiit ypoBeHb

Ne Paznen KoaunuecTBO
4acoB
1 Beenenue 1
2 Teopus CTpOSHUST OPTaHUIECKUX COCTMHECHUM 2
3 YTIIeBOIOPOIBI M UX NIPUPOJIHBIC HCTOYHUKH 8
4 Kucnoposconepxariye opraHIIeCKIe COSAMHCHIS 10
5 AzoTcozepIKane OpraHunIecKue COSTMHEHHUS 6
6 buonmornyeckn akTHBHBIE OPTaHMYECKHUE COCTUHCHHS. 4
XUMHS U KU3HD.
7 HckycCTBEHHBIC M CHHTETUYECKHE TTOJTUMEPHI 3
HUTOI'O 34
11 knacc. Xumusi. bazoBblii ypoBeHb
Ne TeMbl KoanuecTBo
YacoB
1 Crpoenue aroma u [lepuoanueckuii 3akon .M. Menneneena 3
2 CrtpoeHue BelecTBa. 14
3 XVMUYECKHE PeaAKIHH 8
4 BemiectBa, nx cBoiicTBa 9
HUTOI'O 34
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