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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma yueGHOTO mipeaMeTa «Xumus (yriryOJeHHbIH YPOBEHb)» Ha YPOBEHb
cpeanero odmiero o0pa3oBaHUs COCTABICHA HA OCHOBE:

1) «®enepanbHOrO TOCYAAPCTBEHHOTO CTaHAapTa cpeHero odmero oopazoBanus» (Ilpukas
Muno6pHayku PD Ne413 ot 17.05.2012 1. «O06 yrBepxkaeHnn (heaepatbHOro ToCy1apcTBEHHOTO
00pa30BaTeNILHOIO CTaHIapTa CPeAHETO (MOJHOT0) 00IIero 0Opa3oBaHUsM)

2) OcHOBHOIT 00pa30BaTeILHOM MporpaMMbl cpeaHero odiiero oopazoBanus MbOY kot
Ne 8 r.0. Camapa

3) Ilporpammer: Xumus. Yriayonennsiii yposenb. 10-11 kmacc. / Epemun b.B., JIpo3nos A.A.,
Epemuna U.B. - M.: llpoda, 2017

4) YueOHO-METOMYECKOTO KOMILIIEKCa:

- Epemun b.B., Ky3menko H.E., Tepenun B.1. Xumus. 10 xinacc. YrioyOneHHbIN ypoBeHb. / IO
pen. Jlyauna B.B. - M.: Poccuiickuit yuebnnk, 2019
- Epemun b.B., Kyamenko H.E., Tepenun B.W. Xumus. 11 knacc. YriyOneHHbIH ypOBEHb. / 1101
pen. Jlyauna B.B. - M.: Poccuiickuit yuebnnk, 2019

Bonpmmoit BkiIam B OCTHKEHUE TJIABHBIX II€JIEH CpeaHero (MOJHOTo) oOIiero oOpa3oBaHUs
BHOCHT M3Y4YCHHE XUMHUH, KOTOPOE MPU3BAHO 00ECIIECYHTh:
* (opmupoBaHWE CHCTEMbl XUMHUYECKHMX 3HAHUH KaKk KOMITOHCHTAa €CTCCTBCHHOHAYYHOM
KapTHUHBI MUPA;
* pa3BUTHE JIMYHOCTH  OOYyYaIONMIUXCS, WX HHTEIUICKTYyaIbHOE€ W  HPaBCTBEHHOE
COBEPIIICHCTBOBaHNE, (POPMUPOBAHUE Y HHUX T'YMAHHCTUYCCKUX OTHOIICHHHA W 3KOJOTHYCCKH
1eecoo0pa3zHoro MoBeACHUs B ObITY U TPYJIOBOM AESITEILHOCTH;
* BBIPAOOTKY y 0OyJaronuxcsi MOHUMaHUs OOIECTBEHHON MOTPEOHOCTH B Pa3BUTUHM XUMHH, a
Takke (GOPMHUPOBAHME y HHUX OTHOIICHHMS K XHMHUHM KaK BO3MOXKHOW oOjacTu Oymymiein
MPAKTUYECKON JEesITeIbHOCTH;
* ¢opmupoBaHHE YMEHHH Oe30macHOTO OOpamieHus C BEIIECTBAMHU, HCIOJb3yeMbIMU B
IOBCEIHEBHOM XU3HU.

Iesm u3ydeHusi XMMHUH B CpeiHel (TTOJITHOM) MIKoJIe

1. ®opmupoBaHue yMeHHUS BUIETb U IOHUMATh IIEHHOCTh OOpa30BaHUsA, 3HAYHUMOCTh
XMMHYECKOTO 3HaHUS M KaXJOro 4YejoBeKa, HE3aBUCUMO OT ero mnpodeccHoHaIbHOU
NesITeNIbHOCTH;
2. ®opmHpoOBaHUE yMEHHUS paznuyarh (akThl M OLICHKH, CPABHHUBATH OLEHOYHBIC BBIBOJIBI,
BUJIETh MX CBSI3b C KPUTEPUSIMU OLICHOK U CBA3b KPUTEPUEB C OINPEACICHHOW CHUCTEMOMU
LeHHOCTe!, GOpMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
3. ®opMHUpOBaHKE LIETOCTHOTO MPEACTABICHUS O MUPE U POJIM XMUMHUU B CO3JJaHUH COBPEMEHHOU
€CTECTBEHHOHAYyYHOW KapTHHBI MHUPA; YMEHUS OOBICHATH OOBEKTHI U MPOLIECCHl OKpYKaroIei
JNEUCTBUTENBHOCTU (MIPUPOJAHOM, COLMANBHOU, KYJIbTYPHOH, TEXHUYECKOU Cpelbl), MUCIOIb3YS
JUIS TOTO XMMHUYECKHUE 3HAHMUS,
4. TlpuoOpereHue ompiTa pa3HOOOpPA3HOM IESATENBHOCTH, OIbITA MO3HAHUS M CAMOIO3HAHUS,
KITFOYEBBIX HABBIKOB, MEIOIINX YHUBEPCAIbHOE 3HAUCHHE /TSl Pa3IMYHBIX BUJIOB AESITETLHOCTU
(HaBBIKOB pelIeHUs MPoOIeM, IPUHATHS PEIICHUI, TONCKa, aHamu3a U 00paboTKu UHOPMAIIHH,
KOMMYHHKATHBHBIX HAaBBIKOB, HABHIKOB W3MEPEHUN, HABBIKOB COTPYIHUYECTBA, HABHIKOB
0€30MacHOTO OOpAIEHHs C BEIIeCTBAMU B TIOBCETHEBHOM KU3HU).

HN3meHeHus B mporpamme.

B mporpamme Epemuna b.B., JlpozmoBa A.A., Epemunoit M.B mnpaktudeckue pabotsi
CTPYNIHUPOBaHBI B OJIOKM — xuMudeckue npaktukymbl. B MBOY Illkone Ne§ mpakTuueckue paboThI
MPOBOAATCA IO OTACIBHOCTU IMOCJC IMPOXOXKACHUA COOTBCTCTBYHOIHUX TEM KypCa XHUMUHU I JTYUIICTO
3aKpCILJICHUA 3HaHWUM U KOHTPOJIA 3@ YPOBHEM HX C(l)OpMHpOBaHHOCTI/I.

Ha uzyuyenue xumuu 8 MBOY 1llkone Ne§ r.o. Camapa orBomutcs 204 vaca: 102 u (3 1 B Hemenmto) B 10
knmacce U 102 u (3 u B Hemenro) B 11 kimacce


http://mouschool-8.ru/files/obrazovproc/prikaz_fg.pdf
http://mouschool-8.ru/files/obrazovproc/prikaz_fg.pdf
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O NIPEJMETA
JIn4YHOCTHBIE pe3yabTaThl.

VY oOyuarorerocst OyayT cOpMUPOBAHBI:

1) B IICHHOCTHO-OPUEHTAMOHHOM chepe — UyBCTBO TOPJOCTH 32 POCCHICKYIO XUMHUECKYIO
HayKy, TYMaHU3M, LI€JI€yCTPEMIIEHHOCTh, BOCIIUTAaHHE OTBETCTBEHHOI'O OTHOIIECHHUS K IPUPOAE,
OCO3HAaHHE HEOOXOMMOCTH 3alUThl OKPYKaIOLIEH Cpe/ibl, CTPEMIIEHHE K 3J0POBOMY 00pazy
KHU3HU;

2) B TpyZ0OBO# cepe — roTOBHOCTh K OCO3HAaHHOMY BbIOOpY JasibHENIIEH 00pa3oBaTeabHOM
WK TPO(ECCUOHATBHON TPACKTOPHH;

3) B mo3HaBaTeIbHOM (KOTHUTUBHOM, MHTEJUIEKTYalbHOMN) cpepe — yMEHHUe yIpaBisaTh CBOEH
[I03HABATEIbHOMN JAEATEIbHOCTHIO.

MeTal’lpeI[MeTHl)Ie PE3YyJIbTATHI.

OOyyaromuiics Hay4uTCS:

1) wcmonp30BaTh YMEHHUS W HABBIKA  PA3JIMYHBIX BUJOB TO3HABATEIBHON JESTEIHLHOCTH,
MPUMEHCHHH  OCHOBHBIX  METOJIOB  IMO3HAaHUS  (CHCTEMHO-WH(OPMAIMOHHBIA  aHAIIN3,
MOJCITUPOBAHUE) JIJIS H3YICHHSI PA3ITUIHBIX CTOPOH OKPYXKAIOMICH TEHCTBUTEIIBHOCTH;

2) UCIOJIB30BAaTh OCHOBHBIX HHTEIICKTYaIbHBIX OMEPAIHiA: (OPMYITHPOBAHUE THIIOTE3, AHATTH3
Y CUHTE3, CpaBHEHUE, 0000IICHNE, CHCTEeMAaTH3allNs, BBISIBIICHUE TPHYNHHO -CJICACTBECHHBIX
CBsI3el, MIOMCK aHaJIOTOB;

3) KpUTHYECKH OIIEHUBATh U HHTEPIPETHPOBATH HHPOPMAIIMIO C PA3HBIX MO3UIINHA,
pacro3HaBaTh U (PUKCHPOBATH MPOTHBOPEUHS B MHOOPMAITMOHHBIX UCTOYHUKAX;

4) reHepupOBaTh UJICU U OTIPENETATh CPEACTBA, HEOOXOIUMBIE IS UX PeaTu3alliu;

5) ompenensATh eNU U 337a4H IeATeILHOCTH, BRIOUPATh CPEACTBA PeaTU3aIluH 1IEH U
MIPUMEHSATH X Ha TIPAKTHUKE,

6) UCTIOIB30BATh PA3IMYHBIX UCTOYHUKOB IS MTOTYYCHHS XUMHYECKOW HHGOpMAIIUU, TOHUMAaTh
3aBUCHUMOCTH coJiepkaHus U (GOPMBI IpeACTaBICHHUS HHOOPMAIMH OT 1ieJIel KOMMYHHUKAITUN

U agpecara.

7) pa3BepHYTO, JIOTHYHO W TOYHO HM3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHHEM aJCKBATHBIX
(YCTHBIX M MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

IIpenMeTHBIE pe3yabTAThI

B pe3yabTaTe u3yueHusi yaeGHoro npeamera «XuMHsh» Ha YPOBHeE CpeaHEro oouiero
00pa3oBaHuMA:

BbinycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYHMTCH:

— packpblBaTb Ha IpHUMepax pojb XUMHHA B (OPMUPOBAHMM COBPEMEHHOM HaydHOM
KapTUHBl MUPAa U B IPAKTHYECKON NEATEIBHOCTH YEJIOBEKA, B3aMMOCBSA3b MEXAY XUMHEH U
JIPYrUMH €CTECTBEHHBIMU HayKaMH;

—  WUIIOCTPUPOBaTh Ha IpHMEpax CTAHOBJICHHME WM DBOJIOLUI0 OPraHUYECKONW XUMHHM Kak
HAyK{ Ha pa3jIMYHbIX HCTOPHUECKUX FTaNax ee pa3BUTHS;

—  yCTaHaBJIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX
JIEMEHTOB U NEPUOJUYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKHMX JIEMEHTOB U MX COCOUHEHMU
B COOTBETCTBUU C TOJIOKEHUEM XUMUYECKUX DIIEMEHTOB B IEPUOANUECKON CHCTEME;

—  AHAJINM3MPOBATh COCTaB, CTPOCHHUE U CBOICTBA BEILIECTB, IPUMEHSS MI0JIO)KEHHUS OCHOBHBIX
XMUMHMUYECKUX TEOPHUH: XHMHUUYECKOTO CTPOEHUs OpraHmdeckux coeauHeHuii A.M. bytieposa,
CTPOEHHUS aTOMa, XUMHUYECKOW CBSI3U, DJIEKTPOIMTUUECKON AMCCOLMALMMA KHCIOT U OCHOBAHUI;
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YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXK/y CBOMCTBAMHU BEIIECTBA U €r0 COCTABOM
U CTPOCHUEM;

— TNPUMEHSTH MpaBUja CUCTEMATHUYECKON MEXIYHAPOJAHOW HOMEHKIATYphl KaK CpEICTBa
pa3nuYeHUs U UACHTU(DUKAIIMH BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIC (POPMYIIBI HEOPTAaHMUECKUX U OPraHUICCKUX
BEIIECTB KaK HOCUTENIeH WHQPOpMAIMM O CTPOCHUHM BEIIECTBA, €ro CBOWCTBAX W
MIPUHAUICKHOCTH K OMIPEICTICHHOMY KJIaCCy COCIMHEHUM;

—  OOBSACHATH TIPUPOJIY H CIOCOOBI O0pa30BaHMS XUMHUYECKOW CBS3M: KOBAJICHTHOM
(TmosApHOM, HEMOJNSPHOM), MOHHOM, METaJUIMYECKOM, BOJOPOJHONW — C IEJbI0 OMpeaeicHUs
XUMHUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (U3MUYECKUE CBOWCTBA HEOPraHMYECKHX U OPraHUYECKHUX BEIICCTB W
YCTaHABIUBATh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITMYECKOM
peIIeTKY;

—  XapaKTepH30BaTh 3aKOHOMEPHOCTH B M3MEHEHHH XWMHUUYECKHX CBOWCTB TMPOCTHIX
BEIIIECTB, BOJIOPOIHBIX COSAMHEHHH, BBICIIUX OKCUAOB M THIPOKCHJIOB;

—  MPUBOJUTH MPUMEPHI XUMHUYECKUX PEAKIINN, PACKPHIBAIOIIUX XapaKTEPHBbIC XUMUYECKUE
CBOMCTBA HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB H3YYCHHBIX KJIACCOB C IMEIBI0 HX
uaeHTU(DUKAITUN U OOBICHEHHS 00JIaCTH IPUMEHEHUS;

—  ONpeAeNaTh MEXaHWU3M pEaKIMH B 3aBUCHMOCTH OT YCJIOBWUU TPOBEACHHS PEAKINH U
MMPOTHO3UPOBATH BO3MOKHOCTh TPOTEKAHUSI XUMHUUYECKUX PEAKIMil Ha OCHOBE THIA XUMHUYECKOI
CBSI3U U aKTUBHOCTH PEareHTOB;

—  YCTaHaBJIWBATh 3aBUCUMOCTH PEAKIIMOHHOU CIIOCOOHOCTH OPTraHWYECKUX COCTUHEHUU OT
XapaKkTepa B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX C IIEJIbI0 MPOTHO3WPOBAHUS MPOTYKTOB
peaxiuu;

—  yCTaHaBJIMBaTh 3aBUCHUMOCTbH CKOPOCTH XMMUYECKOM peakluu U CMEIICHUS XUMUYECKOTO
paBHOBECHSI OT pa3IUYHbIX (DAKTOPOB C 1LEIbI0 OMNpEAETICHUs] ONTHUMAIbHBIX YCIOBHIA
MPOTEKAHUSI XUMHUECKUX MPOIECCOB;

—  yCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXKIY KJlacCaMU HEOPraHWYECKUX U OPraHUYEeCKHUX
BEILIECTB JUIi OOOCHOBAHUS MPHUHIMINAIBHOW BO3MOMXHOCTU IOJIyY€HUS HEOPraHMYeCKUX U
OpPraHUYECKUX COCIUHEHM 3aIaHHOTO COCTaBa M CTPOCHUS,

— ToaOupaTh peareHThbl, YCIOBHS M OIpPENesITb MPOAYKTHl PEaKIui, MO3BOJISIONINX
peaiin3oBaTh  J1aOOpaTOpHbIE U IPOMBIIUICHHBIE CHOCOOBI  MOJYYeHHs]  BaKHEMIIUX
HEOPraHUYECKUX U OPraHuYeCKHX BEUIECTB;

—  OMpEeNATh XapaKTep Cpelibl B pe3ylbTaTe ruApoin3a HEOPraHMYeCKUX U OPraHuYecKuX
BELIECTB W MNPHUBOJIUTH HPHUMEPHl TUAPOJIM3A BEIIECTB B IMOBCETHEBHOM >KM3HM YEIOBEKa,
OMOJOrNYecKUX OOMEHHBIX MPOIEccaxX U MPOMBIIUICHHOCTH;

— TOPUBOJUTH NPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX pPEAKIHl B  MpUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEIEATEIIbHOCTH OPraHU3MOB;

— 00OOCHOBBIBAaTh MPAKTHUUYECKOE HCIOJb30BAHHE HEOPTaHMYECKUX M OPraHUYeCKHX
BEIIECTB M MX PEaKIHii B TPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATH  XUMHUYECKHMH  OKCHEPUMEHT 1O  pPACIO3HABAHUIO U  MOJYYEHHUIO
HEOPraHMYECKNX U OPTraHUYECKUX BEIIECTB, OTHOCSAUIUXCS K PA3IMYHbIM KJIacCaM COEAMHEHUH,
B COOTBETCTBHH C MPaBWIAMU U TIpUueMaMu 0e30MacHON paboThl ¢ XMMHUYECKUMHU BEIIECTBAMU H
1a00paTOPHBIM 000PYIOBAaHUEM;

— TPOBOAMTH pacueThl HAa OCHOBE XHMHUYECKUX GOpMya U YpaBHEHUH peaKIIMii:
HaX0XJCHUE MOJICKYIAPHON (QOpMyIbl OpPraHMYECKOTO BEIIecTBa IO €ro IUIOTHOCTH U
MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM MO MPOAYKTaM CTOPAHMS; pacUEeThI
MaccoBOM JONMM (Macchl) XMMHUYECKOTO COCIUHEHHs] B CMECH; pacueThl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIU OJHO W3 BEIIEeCTB JaHO B M30BITKE (MMeeT
MPUMECH); pacdyeThl MaccoBOM WM OOBEMHOM JONHM BBIXOJAa TPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOXKHOTO; pPacyeThl TeIIOBOTO A (dekra peakiuu; pacueTbl OOBEMHBIX
OTHOIICHMI Ta30B MPU XUMHUYECKHUX PEAKIINIX; pacueThl Macchl (00beMa, KOJTMYeCTBa BEIIECTBA)
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IIPOJIyKTa PEaKLUH, €CIU OJHO U3 BEUIECTB JAHO B BHJIE PacTBOpA C OINpPENEICHHON MaccOBOU
JI0JIEN paCTBOPEHHOTO BEILIECTBA;

—  UCHOJIb30BaTh METOJbl HAyYHOIO [IO3HAHWA: aHAJIMW3, CHUHTE3, MOJIEIMPOBAHUE
XMMHMUYECKUX IPOLECCOB U SBICHUM — IpPH PELIEHHH Y4eOHO-HCCIEN0BATENbCKUX 3a4ad o
M3YUYEHHIO CBOKCTB, CIOCOOOB MOIYYSHHS U PACTIO3HABAHUS OPTaHUYECKUX BEIIECTB;

— BJaJAETh IpaBWIaMu O€30IacHOr0 OOpallleHHs C €AKUMH, TOPIOYMMU U TOKCHUYHBIMH
BELIECTBAMU, CPEACTBAMU OBITOBOM XUMUMU;

—  OCYIIECTBJIATh MOUCK XWMHUYECKOH WHGPOpPMAIMU IO HA3BAHUAM, HACHTHU(PHKATOPAM,
CTPYKTYpHBIM (hOpMyJIaM BEIECTB;

— KPUTHYECKH  OLIEHMBAaTb M  HMHTEPIPETUPOBATh  XUMHUYECKYI0  HH(pOpMalMIo,
COJZIEPIKAIYIOCS B COOOIIEHHSIX CPEACTB MaccoBoi nHpopMmarmu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJISX BBISBICHUS
OLIMOOYHBIX CYX/IeHUH U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

—  yCTaHaBJIMBaTh B3aMMOCBS3U MEXAY (pakTamMH U TEOpHEH, IPUYMHON U CIEACTBUEM IPU
aHaJin3e MpOOJIEMHBIX CHUTyallUd ¥ OOOCHOBaHMM NPUHHMAEMbIX pEHIEHUH Ha OCHOBE
XUMHWYCCKUX 3HAHUU;

—  TIPEICTaBISATH MYyTHU PElIeHUs INI00aIbHBIX MPOOJIEM, CTOSIIUX MEepes YeT0BEYECTBOM, U
MEPCIIEKTUBHBIX HANPABIECHUI pPa3BUTHS XUMUYECKHX TEXHOJOTHI, B TOM YHCIIE TEXHOJOTH
COBPEMEHHBIX MaTepUalioB C Pa3iINYHON (QYHKIIMOHAIBHOCTHIO, BO3OOHOBISIEMBIX HCTOYHUKOB
CBIPBS, IEpepabOTKU M YTHIIM3ALUU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOJIOB.

BpInycKHUK HA yriy0JIeHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYUThCH:

—  gopmyruposams yenb UCCIEO08AHUS, BbLOBUSAMb U NPOBEPSIMb IKCNEPUMEHMATLHO
2Unomesbl O XUMUYECKUX CBOUCMBAX 6euwjecms HA OCHO8e UX COCMAsd U CMPOEHUsl, UX
CNOCOOHOCMU 6CMYNAmMb 6 XuMudeckue peakyuu, O Xapakmepe U NpOOYKMAX pa3iuyHbIX
XUMUYECKUX PeaKyull,

—  CaAMOCMOAMENbHO  NIAHUPOBAMb U NPOBOOUMb  XUMUYECKUE  IKCNEPUMEHMbl  C
cob00eHuem npasun 6e30nacHol pabomel ¢ gewyecmeamu U 1aO0pamopHuIM 000PYO08AHUEM;

—  UHmMepnpemupo8amv OaHHble O COCMABE U CIMPOEHUU 8EUWECHE, NOLYYEHHbLE C NOMOUBIO
COBPEMEHHBIX (PUBUKO-XUMUUECKUX MEMOO08,

—  ONUCHIBAMb COCMOSIHUE JIEeKMPOHA 6 AMoMe HA OCHOBE COBPEMEHHbIX KEAHMOBO-
MEXAHUYECKUX NpeoCmasiienuti o0 CMmpoeHuu amoma Onsl  OObACHEeHUs.  pPe3yibmamos
CNEeKMPaibHO20 AHAU3A BEUEeCME,

—  Xapakmepuzoeamsv poib  A30MOCOOEPACAWUX — 2eMEPOYUKIUYECKUX —COCOUHEHULl U
HYKIEUHOBBIX KUCTIOM KAK BANCHEUUUX OUOTI02UYECKU AKMUBHBIX 8eUeCms;

—  NPOCHO3UPOBAMb  8O3MOJICHOCMb  NPOMEKAHUS  OKUCTUMENbHO-80CCIMAHOBUMENbHBLX
Peakyutl, 1eAcaumux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCHBEHHBIX NPOYECCO8.

COIEPXAHUE
10 kiacc
Tema 1. IloBTOpeHue u yrirydsienue 3HaHUH

ATOMHO-MOJ’ICK}’J’IHPHOG YUucHHC. BeIJ_ICCTBa MOJICKYJISIDHOTO HW  HEMOJICKYJISAPHOIO  CTPOCHUA.
KauecTBeHHBIH M KOJMYECTBEHHBIA COCTaB BCIICCTBA. MOHHpHaH U OTHOCHUTCIIbHAsI MOJICKYJISIpHAs
MacCChbl BCIICCTBA. MonbHas 01 U MaccoBas O0JIA JJIEMCHTA B BCIIICCTBC. CTpoeHI/IC aToMa.
AtomHas opOutanb. IlpaBuna 3amojHeHHs >JIEKTPOHAMM aTOMHBIX opoOuTaneil. BanentHbie
ekTpoHsl. llepuoanueckuit 3akoH. @DOpMyIHpOBKAa 3aKOHA B CBETE COBPEMEHHBIX



MPEJCTAaBICHUNA O CTPOCHUM aroMma. V3MEHEHHE CBOWMCTB 3JIEMEHTOB M HMX COCIMHEHUN B
IepHoJax U IpyImmax.
XUMHYECKas CBA3b. DINEKTPOOTPULIATEIBHOCTb.

Bunel xumuueckoit cBszu. MonHasg cBa3b. KoBajieHTHass HemoJisipHass W MOJISIPHAsT CBSI3b.
OOMeHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHW3M 00pa30BaHUsI KOBAJEHTHOW MOJSIPHON CBSI3H.
I'eomerpust Mousiekynbl. Metannueckas cBs3b. BonoponHas cBsi3b. ArperaTHble COCTOSHHS
BELIECTBA. UMbl KPUCTAUIMYECKUX  PEIIETOK: aTOMHAas, MOJIEKYJsIpHas, HOHHa,
MeTajundeckas. Pacderst o ¢popMynaM U ypaBHEHUSIM PEaKIIHii.

l'azoBbie 3akonbl. YpaBHeHue Kiainepona—MengeneeBa. 3akoH ABoraapo. 3akoH
00beMHBIX OTHOIIEHHH. OTHOCHTENbHAs IUIOTHOCTH Ta30B. Kiaccupukamuss XUMHYECKHX
peakuuii o pa3jauyHbIM IIPU3HAKaM CpaBHEHMs. VI3MeHeHue CTEeNeHN OKUCIIEHUS 3JIEMEHTOB B
COETMHEHUSIX.

OKuCANTENBEHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIEHHE U BOCCTaHOBJIeHHE. OKUCIUTENN
U BOCCTaHOBUTENH. MeTon  anekTpoHHOro  Oanmanca. Ilepmanranar kamusi  Kak
OKHCINTENb. BakHelme Kkiacchl HEOpPraHMYeCKUX BellecTB. ['eHeTnyeckass CBSI3b MEXIY
KJlJacCaMH HEOpraHm4eckux coenuHeHuil. Peakiuu nonnoro oomena. ['maponus. pH cpensr.

PactBopbl. CrnocoObl BbIpaK€HUSI KOJUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas JOJs
(mporieHTHAsT KOHIIEHTpaIusi), MOJisipHas KoHueHTpauusa. KosmouaHele pacTBopbl. O ekt
Tunpans. Koarymsuus. Cunepesuc. Kommiekchuble coennnenusi. CoctaB KOMIUIEKCHOTO HOHA!
KOMILJIEKcooOpa3zoBarenb, auranjipl. KoopaunanuonHnoe uncio. HoMeHkiaTypa KOMIUIEKCHBIX
COEIMHEHU M.

JdemoHcTpaumnu.

1. OGpa3iibl BEUIECTB MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.
2. Bosrouka nona.

3. OnpeneneHue KUCIOTHOCTH CPEIbl IPU MOMOIIM MHANKATOPOB.

4. 3ddexr Tunmpans.

5. O0Gpa3oBaHME KOMIUICKCHBIX COCIMHCHHUM MEPEXO0HBIX METAIIJIOB.
JlaGopaTopHble ONBITHI.

1. Peakiiuu noHHoro ooMeHa.

2. CBoiiCTBa KOJUIOUHBIX PACTBOPOB.

3. 'maponus cosen.

4. IlosmmyueHune 1 cBOMCTBA KOMIUIEKCHBIX COEMHEHUM.
IIpakTuyeckas padora Ne 1. BoinosHeHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«Peak1roHHas CIOCOOHOCTH BEIIECTB B PACTBOPAX».

KonTpoabHast padora Nel no reme «OCHOBBI XUMUN.

Tema 2. OcHOBHbIE NIOHATHSI OPTAHMYECKON XMMHUH

IIpenmer oprannyeckoit xumuu. OCOOEGHHOCTH OpPraHMYECKMX BEIECTB. 3HAuCHHE
opranudeckoil xumuu. [IpudnHbsl MHOrooOpas3usi OpraHNn4eCcKUX BEUIECTB. YTIIEPOHbII CKENeT,
€ro TUIIBL: IUKJINYECKUE, anukinueckue. KapOouukinuecke u reTepolnuKINuecKUue CKeIeThl.
Bunel cBsA3eil B MOJEKYNaX OPraHMYECKUX BEIECTB: OJMHAPHBIE, IBOWHBIE, TPOMHBIE.
W3MeHeHne SHEpruM CBsi3el MEXJy aToOMaMH Yriepoja NpU yBEINYEHUM KPAaTHOCTH CBSI3H.
HacpllieHHbIe 1 HEHACHIIIEHHBIE COEAMHEHHUS.

DJNEeKTPOHHOE CTPOEHHE M XUMHUYECKHe CBA3M aroMa yriepona. ['mOpuauzanus opOutaneii,
ee THMIBI JUIs OpraHMYecKMX coeduHeHuil: Sp®, sp?, sp. OOpasoBaHume G- M T-CBsi3el B
MOJIEKYJIaX OPraHUYECKHUX COCIUHEHHM.

OCHOBHBIE TMOJIO)KEHUS CTPYKTYPHOW TEOPUM OPraHUYECKUX COECIUHEHHH. XHMHYECKOe
crpoenue. CtpykrypHas popmyna. CTpykTypHast U NMPOCTpaHCTBEHHas m3omepus. M3omepus
yriaepogHoro  ckenera. M3omepus monoxeHua.  MexkinaccoBass — u3oMmepus.  Bunel



IIPOCTPaHCTBEHHOM n3omepuu. Onrudeckas nzomepus. ONTUYECKUE aHTUTIOABI. XUPATIbHOCTb.
XupallbHbIE U aXUpPaTbHbIE MOJIEKYJIBI.

l'eomerpuueckas  u3omepust  (yuc-,  mpanc-uzomepusi). l[omonorusa.  ['omosorwu.
I'omosornueckas pasHocTb. 'oMoornueckue psabl.

Onextponuble dhdekrel. CrocoObl 3amuceil peakuuii B opraHmueckod xumun. Cxema u
ypaBHEHHE. Y CIOBUS poBeneHus peakuuii. Kilaccudukanus peakiuii opraHMuecKiX BEIIeCTB
[0 CTPYKTYpHOMY IIpU3HAaKy: 3aMelIE€HUE, NPUCOEAUHEHUE, OTIIEIUIeHHe. MexaHU3MBbI
peakiuii. CriocoObl pa3pbeiBa CBS3HM yriaepod-yriiepo. CBOOOHBIC pauKaibl, HyKICODUIBl U
AIIEKTPO (HUITBIL.

Knaccugukanuss opraHMYecKUX BEIIECTB W peakiuii. OCHOBHBIE KJIAcChl OPraHUYECKUX
coenuHenuil. Kiaccugukanys opraHudeckuMX COEIMHEHUN N0 (PYHKUHMOHAIBHBIM TpyIIIaMm.
DNEeKTPOHHOE CTPOEHHE OPraHNYeCKUX BellecTB. B3anMHoe BIusSHUE aTOMOB U TPYII aTOMOB.
WunyktuBHbeld 1 Me3oMepHbIl 3dexThl. IlpencraBnenue o pesonance. Homenknarypa
OpraHMYEeCKUX BellecTB. MexayHapoaHas (cucTeMaTHuecKas) HOMEHKJIATypa OpraHu4ecKuX
BEILIECTB, €€ MpUHIUNbI. PannoHanbHas HoMeHKiaTypa. OKHCIEHHE U BOCCTAHOBIIEHHE B
OPraHU4eCKOM XUMHUH.

JemoncTpanum. 1. Moaenu opraHuyecKuX MOJIEKYI.

Tema 3. Yruesogopoasl

A n1 x a H bl. CrpoeHue MoJekynbl MeraHa. [lonsitue o koHpopmamuax. OOmas
XapaKTepUCTHKA Kilacca, (PU3MYECKHe W XMMHYECKHE CBOMCTBa (TOpEHHWE, KaTaTuTHYEeCKOe
OKHCJIEHHE, TaJOTCHHPOBAHWE, HUTPOBAaHHWE, KPEKUHT, MNHPOIN3). MeXaHH3M peakuuu
XJIOPUPOBaHMUS MeTaHa. AJNKaHbl B mpupoje. CHHTETHYEeCKHuEe CHOCOOBI TOJTyYEeHUs alTKaHOB.
Merto b1 HOJTY4CHHS AJIKaHOB u3 AITKWJITaJIOT €HUJIOB (peakuus Bropma),
neKkapOOKCHIMPOBAaHUEM COJIeH KapOOHOBBIX KHCIOT M DJICKTPOJIHM30M PACTBOPOB COJIEH
KapOOHOBBIX KHCIOT. [IpuMeHeHne amkaHoB.

Il m k1o auxxk aH bl. OOmas xapakTepucTuka Kiacca, GU3HMYECKHE CBOMCTBA. Buib
n3oMmepun. HampsokeHHbIE M HEHANPSDKEHHbBIE ITMKIIBI. XMMHYECKHE CBOMCTBA IMKIIONpPOIIaHa
(ropeHue, TUAPUPOBAHHE, MPUCOCAWHEHUE TAIOTEHOB, TaJOr€HOBOJOPOIOB, BOJIBI) U
[UKJIOTEKCaHa (TopeHune, XJI0OpupoBanue, HUTpoBanue). [loayueHne nUKIOAIKaHOB U3 aJIKAHOB
U TUTaJIOTeHAJIKAHOB.

A 11 x e H bI. O0mas xapakrepucTuka kimacca. CTpoeHne MOJeKyiasl dTuieHa. duzndeckue
CBOWCTBA AJIKEHOB. l'eoMeTpuueckas HM30MepHs AJIKEHOB. XHMMHYECKHE CBOWCTBA AJKCHOB.
Peakuun mnpucoenuHeHWsT TO KpaTHOM CBS3M — TUAPHPOBAaHHWE, TaJIOTCHUPOBAHUE,
THpOTAJIOTeHUPOBaHue, ruapaTanus. [IpaBuino MapkoBHUKOBAa M €ro OOBSICHEHHE C TOYKU
3pEeHUs AIEKTPOHHOU TeopuH. B3anmoelicTBre alkeHOB ¢ OPOMOM M XJIOPOM B ra3oBoOi daze
wii Ha cBery. OKHCIEHHE aJKEHOB (IOpPEHUE, OKUCIEHUE KHUCIOPOJOM B IPHUCYTCTBUHU
XJIOpHa Majuiaaus, Noj AeHCTBUEM cepeOdpa, OKHUCICHHE TOPSIYUM TTOAKHUCICHHBIM PacTBOPOM
nepMaHraHata Kajaus, okucieHue no Barmepy). Ilomumepuszanums. [lomydeHue ankeHoB wu3
aJIKaHOB, AJKWITAJIOTeHU/IOB U AUTajoreHaakaHoB. [IpumeHenne sTusaeHa u mponuieHa.

A 1 xangue H b. Knaccudpukanus ITUEeHOBBIX yriieBoAopoaoB. CoNpspKeHHbIE JHEHBI.
dusnueckue M XUMUYECKHE CBOWCTBA JUBUHMIA M u3ompeHa. 1,2- u 1,4-mpucoenuHeHue.
[Monmumepu3zanus. Kayuyku. Bynkanuszanus kayaykoB. Pesuna u 30ouut. Cunre3 OyraaneHa u3
OyTaHa M TaHoOIA.

A 1 x u H bl. OOmas xapaktepuctuka. CTpoeHHe MOJIEKYbl aueTwieHa. Pusnueckue u
XUMUYECKHE CBONCTBAa aJIKMHOB. Peakuuu npucoeinHEeHHs TaJoreHoOB, rajoreéHOBOIOPO/IOB,
Boabl. ['uapupoBanume. Tpumepusauuss ¥ JuMmepusanus anetwieHa. KucinoTHele cBoiicTBa
QJIKUHOB C KOHIIEBOM TpOMHOHN cBsA3b0. Anerwinjasl. OKHCIEHHE AJKHMHOB PAacTBOPOM
nepMaHranata kanus. IIpumenenue anerusneHa. KapOuaHblii MeTO] MOJy4eHUs alleTHIICHA.
[Muponus metana. CuHTE3 aJIKUHOB AIKUIMPOBAHKUEM allETHIINIOB.



A p e H bl [lonsitue 06 apomaruunoctu. [lpaBmino Xrokkens. beH3oia — cTpoeHnre MOJIeKyIbl,
¢usnueckue coiictBa. ['omonoruueckuii psa Oenzona. Mzomepus qu3aMenieHHBIX OCH30JI0B
Ha TpuUMepe KcuiaonoB. Peakuuu 3aMenieHus B OCH30JbHOM s1pe (TaJloreHHpPOBAaHUE,
HUTPOBaHUE, AalKUIUpOBaHWE). Peakuum mpucoequHeHuss K OeH30iy (THAPUPOBAHUE,
xjopupoBanrie Ha cBery). OCOOCHHOCTH XUMHUHU alKWIOeH30y10B. [IpaBuia opueHTanuu
3aMecTUTeNed B peakUusx 3amelleHus. bpoMupoBaHue n HuUTpoBaHue Toiyosa. OkucieHue
AIKUIIOEH30JI0B PAaCTBOPOM IE€pMaHTaHaTa Kanus. [ajnoreHnpoBaHWe amKWIOEH30JIOB B
O0okoByI0 1ienb. Peaknus Bropma—®urTura kak METo CHHTE3a aNKIIOeH3010B. CTUPOI Kak
IIpUMEP HENPEIEIbHOTO apOMaTUUECKOTO COEMHEHMUS.

[IpupoagHBE MCTOYHHUKHU YTJIEBOAODPOLO B. [IpupoaHsii U NOMYTHBIN
He(TsIHBIE Ta3bl, UX COCTaB, UCHOJb30BaHue. HedTh Kak cMech yrieBomopoaos. [lepsuunas u
BTOpHUYHas nepepadoTka HePpTH. Pudpopmunr. KameHHslit yross.

'eneTnueckasd CBSI3b MEXJY Pa3JUUYHBIMHU KJIACCAMUY TTE€BOJIOP
0 11 0 B. KauecTBeHHbIE peakliuy Ha HENPEIeNbHbIE YTIIEBOAOPOIbI.
anoreHonpou3BOAHBIE YyraeBO/JOpo A0 B. Peakiiuu 3amenienus rajoreHa
Ha TUAPOKCWI, HUTPOTPYNIy, HUAHOTPYyMIy. J(elCTBHE Ha TaJIOTEHIPOU3BOIHBIE BOJHOTO U
CHUPTOBOrO pactBopa Iuenouu. CpaBHEHUE pPEAKIIMOHHOM CHOCOOHOCTH ajKWi-, BUHHII-,
(beHmn- 1 6eH3WITaIOTeHU0B. Vcnonbp30BaHue TajgoreH MPOU3BOJHBIX B OBITY, TEXHUKE U B
cunre3e. I[loHATHe O  MarHUWOpPraHWYECKHX  coeAuHeHHsX. [lomydeHwe  aJkaHOB
BOCCTaHOBJIEHUEM HOJJAJIKAHOB HOI0BOIOPOAOM.

JdemoHcTpaumnu.

1. BpoMHupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, TUJIEHA, AlleTHIICHA.

3. OTHolIeHHe MeTaHa, THJIEHA, alleThiieHa U OeH30Jla K pacTBOpaM INEepMaHraHara Kajlus U
OpOMHOM BOJIE.

4. OkucieHue ToIyosa pacCTBOPOM MEpMaHraHaTa Kajus.

5. Ilonydenne sTUIEHA peaKIMeld AeTUapaTaliy dTaHoa, alleTUiIieHa —TUAPOIN30M Kapoua
KaJIBLIMSL.

6. IlonydyeHue cTuposa AeNOJUMEPHU3AMEN TOJMCTUPOJIA U HCIBITAHUE €r0 OTHOIIEHUS K
pacTBOpy IepMaHraHaTa Kajusl.

JlaGopaTropHbie onbIThbl. COCTaBICHHE MOJCIICH MOJIEKYJI aJIkaHOB. B3anMoielicTBHE aJIKaHOB
¢ 6pomom. CocTaBiieHue Mojiesield MOJIEKYIT HellpeIeIbHbIX COSIMHEHUIA.

IpakTuyeckas padora Ne 2. CocraBieHrue MOJIEeH MOJIEKYI YriI€BOI0POIOB.
IIpakTuyeckas padora Ne 3. [lonyyeHue 3THiIeHa U OTIBITHI C HUM.

KonTpoabHast padora Ne 2 1o teme «YTIeBOI0POIbI».

Tema 4. Kucsiopoacoaep:kamnue opranndeckue coeMHeHms!

C n u p 1 6. HoMenknatypa u uzomepusi cuupToB. ToKcHuUeckoe JeHCTBHE Ha OpraHu3M
MeTaHola M 9TaHoja. PuU3MYecKue CBONCTBA MpPENENIbHBIX OJHOATOMHBIX CIUPTOB.
XUMHUECKUE CBOMCTBA CIIUPTOB (KMCIOTHBIE CBOMCTBA, PEAKIIMU 3aMEIEeHHs THAPOKCUIBHOMN
IpYIIbl Ha TajloTeH, MEXMOJEKYIIpHas U BHYTPUMOJIEKYJSIpHAs Jerujparaius, OKHCICHHUE,
peaKkuMy YriIeBOJOPOJHOTO pajukana). ANKOroiasTsl. ['maponus, ankuiupoBaHue (CHHTE3
npocThiX 3¢pupoB mno BunbsiMcony). IlpomblmieHHbIH cuHTE3 MeTaHoja. MHOroaTroMHbIe
CIMPTHI. DTWIECHTJIUKOIb U TIULEPUH, UX (U3NUECKHe U XUMHUYeckue cBoicTBa. CuHTE3
JIMOKCAaHa W3 ATUJIICHIVIMKONA. TOKCHMYHOCTh ATWIIEHINMKoJiA. KauecTBeHHas peakius Ha
MHOTOAaTOMHBIE cUPTHI. [IpocThie 3(hupbl Kak U30Mepbl MPEEbHBIX 0JHOATOMHBIX CIIUPTOB.
CpaBHeHue uX (HU3MYECKUX M XMMHUYECKHX CBOMCTB cO cnMpTamu. Peakuus paciieruieHus
HIPOCTBIX 3(PUPOB HOJOBOJOPOIOM.

® e H o 1 bl. Homenknarypa u usomepus. B3anmHoe BiaMsHUE Tpynn aTOMOB Ha NpUMepe
¢denona. dusznyeckre U XUMUYECKHE CBOWCTBa ()eHOJa M Kpe3osioB. KucinoTHble cBONCTBa
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(eHOoJI0OB B CpaBHEHHMHM CO CHUpTamMH. Peaknum 3amemieHuss B OCH30JILHOM  KOJIbLE
(ranorenupoBanue, HutpoBanue). Okucienne ¢GeHonoB. KadecTBeHHbIe peaknuu Ha (DEHOII
[Tpumenenue deHomna.

KapOoHUABHBE COE€IUHEHH . DNEKTPOHHOE CTPOECHHE KapOOHUIBHOW TPYIIIIHI.
Anprerunbl U KeToHbL. DU3MYECKHE CBOWCTBA (OpMaibJIErujia, ameTaibAeruia, aleToHa.
Peakium mpucoeaMHEHUs BOJBI, CIHUPTOB, LMAHOBOJAOPOJA M THAPOCYIb(PHUTA HATPUS.
CpaBHEHHE PEAKIIMOHHON CHOCOOHOCTH albJETMJIOB U KETOHOB B PEAKLUAX MPHUCOEAUHEHMUS.
Peakuuu 3amenieHuss aTOMOB  BOJOpOJa MpU  O-yIJIEPOJHOM aTOME Ha TaJlOTEH.
[Mommmepu3arus Gopmanpaeruaa u amneraibaeruna. OKuciIeHne KapOOHUIBLHBIX COCTUHEHHM.
CpaBHEHHE OKHCIICHHUS allbJCTHIOB U KETOHOB. BoccTaHOBIIeHHE KapOOHHUIIBHBIX COCAMHEHUM
B cniupThl. KauecTBeHHBIC peakluu Ha ajibJeTUuAHYI0 rpymmy. OcoOeHHOCTH (hopMalibIeruia.
Peakuust popmanbaerua c peHonom.

Kap6oHoOBBRE KHUCITOTBHBL. DIEKTPOHHOE CTPOCHHE KAPOOKCHIBHOMN TPYIIIBI.
I'omonornueckuil psaj MpeAenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dusmueckue
CBOMCTBa KapOOHOBBIX KHCIOT Ha MpPUMEPE MYPaBbUHOM, YKCYCHOM, NPONHOHOBOM,
NaJTbMUTHHOBOM U CTEapUHOBOM KHCIOT. XHMHMUECKHE CBOICTBAa KAapOOHOBBIX KHCIOT.
Kucnotnslie cBolicTBa (M3MEHEHHE OKPACKU MHJIMKATOPOB, PEAKIIMU C aKTUBHBIMU METaJlllaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBaHUSIMH, coyiiMH). VI3MeHeHHne Cuiibl KapOOHOBBIX KUCIIOT MpHU
BBEJICHUH JOHOPHBIX U aKIENTOPHBIX 3aMecTuTeNiell. B3anMoaeiicTBue kapOOHOBBIX KUCIOT CO
cnupraMu (peakuust srepudukanum). ['anorennpoBanre KapOOHOBBIX KUCIOT B OOKOBYIO LIETIb.
Oco0eHHOCTH MypaBbUHOM KUCIIOTHL. BaxkHelne npeacTaBuTeNn Kiacca KapOOHOBBIX KUCIOT
1 ux npumeHeHue. llosydeHne MypaBbMHONW M YKCYCHOM KHCJIOT B HPOMBIIUIEHHOCTH.
Boiciine kapOonoBble kucnoThl. lllaBeneBas kucioTa Kak MpeAcTaBUTENb TUKapOOHOBBIX
kucnoT. IlpencraBieHne o HempeneNbHBIX W apoMaTHYeCKMX KucinoTax. OCOOEHHOCTH HX
CTPOCHHMS ¥ CBOMCTB. 3HAUCHUE KapOOHOBHBIX KUCIIOT.

OyHKIMOHaJIbHbBE NPOU3BOAHBE KapOOHOBHB X KHuCcIoT. [loxyuenue
XJIOPAaHTUAPUAOB M aHTHIPUAOB KHUCIOT, WX rujaponu3. IlomydeHne cloxxHbIX 3(UpPOB C
UCIOJb30BAHUEM XJIOPAHTUAPHUIOB U AHTMIPUIOB KUCIOT. CiokHble 3(pUpbl Kak H30MEpHI
KapOOHOBBIX KHCIOT. CpaBHEeHHE (UBHYECKHMX CBOMCTB M PEAKIIMOHHOW CHOCOOHOCTH
CJIO’KHBIX 3()MPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['naposn3 cioxHeIX 3¢pupoB. CuHTE3
CIIOKHBIX 3(upoB ¢eHonoB. CioxHble 3(Upbl HEOPraHUYECKUX KUCIoT. Hurpormunepus.
Amuzpl. Conmn KapOOHOBBIX KHMCJIOT, UX TEPMUYECKOE PA3JIOKEHHE B MPHCYTCTBUU ILEIOYH.
CuHTe3 KapOOHWIBHBIX COEIMHEHUN Pa3JI0’KEHUEM KaJIbIIMEBbIX COJIeH KapOOHOBBIX KHCIIOT.
JdemoHcTpaumnu.

1. B3aumoelicTBue HATpUs € ITAHOJIOM.

. OKHcneHne 3TaHoJIa OKCUJIOM MEJIH.

. 'openue sTanona.

. B3aumoneiictBue mpem-6yTuiaoBoro cnupra ¢ CoJISHOW KUCIOTOM.

. KauecTBeHHas peakuyss Ha MHOTOAaTOMHBIE CITUPTHI.

. KauecTBeHHbIE peakiiuy Ha EHOIBI.

. Onpenenenue anpAErua0B MIPU MOMOIIY KaYECTBEHHBIX PEAKIUH.

. OKHcnenue anpJernoB IEpMaHTaHaTOM KaJlus.

. [lomy4enue cnokHBIX 3(hUPOB.

JlabopaTopHbIe ONBITHI.

5. CBolicTBa 3TUIIOBOTO CIUPTA.

6. CBolicTBa IIMIIEpUHA.

7. CpoiicTBa (peHona. KauecTBEeHHBIE peakIii Ha ()EHOIBI.

8. CpoiicTBa popmanuHa.

9. CBolicTBa yKCYCHOM KUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnueckas padora Ne 4. CpoiicTBa ciUpTOB

IIpakTnuyeckas padora Ne 5. [lonydyeHne u cBOICTBa YKCYCHON KHUCIIOTHI.
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Kounrpoabsnas padora Ne3 no reme «Kucnopojiconepxaiire OpraHuiuecKiue BEIecTBay.

Tema 5. A30T- U cepocoepkamye coeJMHEHHsI

A M u H pl. U30Mepust amuHOB. [lepBUdyHbIE, BTOPUYHBIE U TPETUYHbIE aMHUHBI. DU3HUECKHe
CBOMCTBA MPOCTEUIIINX aMHUHOB. AMUHBI KaK opraHndeckue ocHoBaHus. CoJid aJIKWIaMMOHHS.
ANKWIMpOBaHME U aUWIMpOBaHME aMUHOB. Peakuuu aMHMHOB C a30TUCTOH KHUCJIOTOH.
ApomaTuyeckue aMuHbl. AHWINH. B3auMHOe BiHMsHUE TPYyNI aTOMOB B MOJICKYyJie aHWJIMHA.
XUMHUYECKUE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMU 3aMEIICHUSI B ApOMATHYECKOE
snpo, okucienue). [lomydyeHne aMWHOB W3 CHOUPTOB U HUTpocoeauHeHui. [IpumeneHue
aHWINHA.

Cepoopranuueckue coenuHeHus. llpencraBieHne o CcepoOOPraHUYECKUX COEAMHEHUSX.
Oco0eHHOCTH UX CTPOEHHUS U CBOWCTB. 3HAUEHUE CEPOOPTaHNYECKUX COCTUHEHUI.

F'eTepouuxkas. Oypad U MUPPOJT KaK MPEJICTABUTETU MATHUICHHBIX T'€TEPOIMKIIOB.
DNEeKTPOHHOE CTpOEHUE MOJIEKYJbl mupposia. KucnotHeie cBoiicTBa mupposa. [TupuanH kak
MIPE/ICTaBUTENb HIECTUUICHHBIX T€TEPOLUKIOB. DIEKTPOHHOE CTPOECHUE MOJIEKYJIbl MUPHUANHA.
OcHOBHBIE CBOWCTBA TMHUPUIAWHA, PpEAKIIMU 3aMEIICHUS C apPOMAaTHYECKUM  SIIPOM.
[IpencraBnenne 00 wuMHUAa30j1e, NHUPUIWHE, TyPUHE, TYPHUHOBBIX M THPUMHIMHOBBIX
OCHOBAHUSIX.

JdemoHcTpaumnu.

1. OcHOBHBIE CBOWICTBA aMUHOB.

2. KadecTBeHHbIE pEaKIIMM HA AaHWJIVH.

3. AHUJIMHOBBIE KPACUTEIH.

4. O0Opa31ipl reTePONMKINIYECKUX COSTUMHEHUH.
JlaGopaTtopHbie onbIThl. KaueCcTBEHHBIE peaklMM HA aHUJIMH.

Tema 6. Buojornyeckn aKTUBHBIE BelIECTBA

JKu p b1 KaK ciioxkHBIC 3PHUPHI TIIUIIEPUHA U BBICHIUX KapOOHOBBIX KUCIOT. OMBIJICHUE KUPOB.
IM'uaporenu3zanust >KupoB. Mplja KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT.

Y raoeB o ab. MoHo- u aucaxapunbl. OyHKUMH YIIIEBOJOB. buosiormyeckas poib
yIIIeBOJIOB. ['Mi0K03a — (pu3nueckue CBOMCTBA, JIMHEHHAS W IUKIW4Yeckas (Gopmbl. Peakium
TJIFOKO3bl  (OKHMCJIGHHE a30THOW KHCIIOTOM, BOCCTAaHOBJICHHE B IIIECTHATOMHBIN CIUPT),
KaueCTBEHHbIE PEaKLUMUM Ha TI0Ko3y. bpoxkeHue riatoko3sl. @pykTro3a Kak MU30MEp TIFOKO3BI.
Pu6o3a u nezokcupubosa.

Hducaxapuasb. Caxapo3a Kak NpeJICTaBUTEIb HEBOCCTAHABIMBAIOIIMX AUCAXapHUIOB.
I'maponus qucaxapuaos. Ilomyuenue caxapa U3 caxapHOil CBEKIIBI.

[Tonwucaxapuasl. Kpaxman, rivkores, neuiono3a. KauectBeHHas peakiusa Ha Kpaxmad.
IMuaponns nmonucaxapuioB.

HyxnaeunoBbiekuciaoTsl. Hykneozunsl. Hykneoruasl. HyknenHoBe KUCIOTHI Kak
npupoassie noauMmepsl. Crpoenne JJHK u PHK. I'maponns HyKI€eMHOBBIX KHCIIOT.
AMUHOKHUC IO T B Kak aM(poTepHbIe coeuHeHns. Peakiiny ¢ KUCI0TaMu U OCHOBaHUSIMHU.
O6pazoBanue cinoxubIX d3¢upos. [lentuasl. [lenTuanas cBsA3b. AMHUIHBIN XapaKkTep MENTHIHON
cBs3u. ['unponu3 nentuaoB. benku. [lepBuunas, BropuyHas U TpEeTUYHAST CTPYKTYPhI OCIIKOB.
KauecTBeHHBIE peakiiu Ha OEIKU.

JdemoHcTpanmu.

1. PacTBOpUMOCTB yTI€BOJOB B BOJE U 3TAHOJIE.

2. KayecTBEHHbIE pEaKIIMU Ha TIIIOKO3Y.

3. O6pa3ibpl aMUHOKHUCIIOT.
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JlabopaTopubie omnbiThl. 11. CpoiictBa rimtoko3bl. KadecTBeHHas peakiusi Ha TIJIIOKO3Y.
Omnpenenenre Kpaxmania B MpoAyKTax nutanus. 12. [[BeTHbIE peakuu OEIKOB.

Kontpoabnass padora Ne 4 mo teme «A30Tcoaepkamine W OWOJIOTUYECKH AKTHUBHBIC
OpraHMYECKUE BELIECTBAY.

Tema 7. BbICOKOMO/IEKYJISIPHBIEC COCAUHEHHS

[TonsiTHE O BBICOKOMOJIEKYJISIPHBIX BelecTBax. [lonnMepusanus u NOIMKOHIEHCAIUS KaK
METO/IbI CO3/IaHUs OJIUMEPOB. DacTomepsbl. [IpupoaHbIN U CHHTETHYECKUM KaydyK.
Cononumepusarnus. CoBpeMeHHbI€ IUTACTUKU (TIOJIMATUIIEH, TOJIUIIPOTIUIIEH, TOJIUCTUPOII,
MOJIMBUHUIIXJIOPU, (PTOPOIUIACT, MOIUITUIICHTEpeTANIaT, aKpUI-0yTaiueH-CTUPOIbHBIN
IJIaCTHK, MOMKapOoHatel). [IprpoiHbIe U cuHTeTHYECKUE BOJIOKHA (0030D).
demoncTpauuu. 1. O6pa3zusl iactukoB. 2. Komtekmus BonokoH. 3. [MonmkonaeHcanms
STUJICHTJIMKOJISL ¢ TepePTaIeBOM KUCIOTOM.

JlabopaTopHblie onbIThI. 13. OTHOLIEHNE CHHTETHYECKUX BOJIOKOH K PACTBOpPAaM KHUCIIOT U

LIET0YEH.

IIpakTnueckas padora Ne 5. Pacno3HaBaHue BOJIOKOH U IJIaCTMAcC.

11 kaacc
Tema 1. HemeraJ1iibl

Knaccudukanus HeOpraHuMUYecCKHUX BeEIlecTB. DIeMEHTh METALIbI U
HEMETAJUIbI U UX NOJI0KeHue B [leproanyeckoit cucreme.
B o 1 o p o n Ilonyuenue, pusnueckne u XUMHUUYECKHE CBOMCTBA (peaklUu ¢ METaUIaMu U
HEMeTaJlJlaMH, BOCCTAaHOBJIEHUE OKCHUJIOB U cosieil). ' mapupl. TonaMBHBIE 2IEMEHTHI.
I'anor en bl O0mas xapakTepUCTHKA MOATPYNITbl. OU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH M3MEHEHMSI OKHCIWUTEIbHOM AKTHBHOCTH TAJIOTEHOB B COOTBETCTBUU C MX
MOJIOKEHHEM B mepuoaudeckord Tabmuue. [lopsiok BbITECHEHHs] TajoOreHOB W3 PacTBOPOB
raioreHuIoB. OcoOeHHocTH Xumuu ¢GTopa. XJIOp — MOJyYEeHHE B MPOMBIIIJICHHOCTH U
naboparopuu, peakiuu ¢ MeTaulaMH U HeMmeTaulaMu. B3ammojeicTBue Xjopa ¢ BOJOW H
pactBopamu menoyer. Kucimopoausle coequuenus xiopa. [ MnoxiaopuTel, Xja0par U nepxjiopaThl
Kak TUnuyHble okucautenan. OcobeHHoctu xumuu Opoma u mona. KadecTtBeHHas peakius Ha
rox. ['aoreHoBoI0poabl — MOJIydEHHE, KUCIOTHBIE U BOCCTAHOBUTENbHBIE cBOKCTBA. CoJsiHAs
KHCJIOTa U €€ cojii. KauecTBeHHbIE peakuy Ha Tajlor€HU/1-UOHBI.
Dn1eMeHTHh MNOATPYIIH KH CJ0 po aa. Obuias xapakTepucTUKa MOATPYIIIBL.
duznyecKkue CBOKWCTBA MPOCTHIX BemecTB. O30H KaK auIOTpornHas MOIU(pUKALUS KHCIOPO/a.
[lonyyenue o30Ha. O30H Kak oxuciautTenb. l[lo3uTuBHAs W HeratuBHas pPOJb O030HAa B
okpyxatolei cpene. CpaBHeHHE CBOMCTB 030HA U KUCIOpoaa. Bonga u nepokcua Bogopoaa Kak
BOJIOPOJHBIE COEAMHEHHUS KHUCJIOpOJa — CpaBHEHHME CBOWCTB. Ilepokcua Bomopoja Kak
OKHUCJIMTENb U BoccTaHOBUTEND. [lepokcuabl metamuios. Cepa. AmtoTponus cepbl. PU3NYECKUE U
XMMUYECKHE CBOWCTBA cepbl (B3aMMOJCHCTBHE C MeETallaMH, KHCIOPOJOM, BOJIOPOJIOM,
pacTBOpaMu Iesoueii, KuCIoTaMU-OKUCIUTeNsIMI). CepoBOI0OPOA — IMOJydeHHE, KUCIOTHBIE U
BoccTaHOBHUTENbHbIE cBOMCTBA. Cynbpuapl. CepHHUCTBIH Tra3 KakK KHCIOTHBIH  OKCHJ.
OxucnuTenpHble U BOCCTAHOBUTEIIBHBIE CBOMCTBA CepHUCTOro rasa. llomydenue cepHHCTOTO
rasa B IPOMBIIIJIEHHOCTU U jaboparopun. CepHucras kuciaora u ee coyid. CepHblii aHTUapUL.
Cepnas kucnota. CBoicTBa KOHIIEHTPUPOBAHHOM U pa30aBIEHHON cepHOM KHCHOTHL JleficTBue
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTBI Ha caxap, MeTajulbl, HEMETaUlbl, CYyIb(HIbI.
Tepmuueckas ycTOHYMBOCTS Cyiib(aToB. KauecTBeHHas peaklins Ha CEPHYIO KUCIIOTY U €€ COJIH.
A30T W €ro coeJHuHEeHH . DIeMEeHThl NOArpyns! azota. OOIIas XxapakTeprucTuKa
noarpynnsl. ®usnueckne CBONCTBA MpOCThIX BemecTB. (CTpoeHHEe MOJIEKYNBl a30Ta.
11



Ou3nyeckue M XUMHUYECKME CBoKcTBa as3oTa. [losiyueHue a3zoTra B MNPOMBINUIEHHOCTH U
nabopatopun. Hutpuapl. AMMuUaK — ero moyiydeHue, (pU3NYecKrue W XUMHUYECKHE CBOWCTBA.
OcHoBHBIE CBOWCTBa BOAHBIX pacTBOpoB amMmuaka. Conu ammonus. [loBeaenue comneit aMMoHust
IIpM HarpeBaHuu. AMMMAK Kak BoccTaHOBHUTeNb. [IpumeHenune ammumaka. OKCuabl a30Ta, UX
nonyyenue u cBoictBa. Oxcun azora(l). Oxucnenume oxcuga azora(ll) kucmopoaom.
Humepuzauus okcuna azota(IV). Aszotucras kucnora u ee coau. HUTpuThl Kak OKUCIUTENU U
BOCCTAaHOBUTEIU. A30THAs KUCIOTa — (U3NYECKHUE M XUMHUYECKHE CBOMCTBA, MOJIYYEHUE.
OTHolleHHEe a30THOW KHUCJIOTBI K MeTaulaM M HEMeTajylaM. 3aBUCHUMOCTb IPOJYKTa
BOCCTaHOBJICHUS! A30THOW KHCJIOTHI OT AaKTUBHOCTM MeTajyla M KOHIEHTPALMH KHUCIIOTHI.
Tepmuueckass ycTOMYNBOCTh HUTPATOB.

®ocdop m ero coenauHeHH I Amorporus dpochopa. XuMHUECKHE CBOHCTBA
dochopa (peakiuu C KHCJIOPOJOM, TaJOreHaMH, METaJUlaMH, CJOKHBIMH BEIIECTBAMU-
okucnurensimu, menodamu). [lomyuenue u mnpumenenue ¢ocdopa. PocPopHbI aHTUIPUIL.
Optodochopuas u wmeradochopHas KucioThl W uX coiu. KadecTBeHHass peakmus Ha
oprodocdartsl.

Y raoepo a Amnorponus yriaepoaa. CpaBHEHHE CTPOEHHMS M CBOMCTB rpadura u anMasa.
OdymiepeH Kak HOBas MoJiekyiasipHas ¢opma yriaeponaa. I'padeH kak MoHOcHOM Tpadura.
VYrinepoaHele HaHOTPYOKHU. Yrojib. AKTUBHUPOBAHHBIM yrojib. AzacopOuusa. XuMHUYECKUE
cBorictBa yrisa. Kapownmpl. ['mapomm3 kapOunma kampmust W KapOuga amroMuHus. KapOwumpl
MEPEXO/IHBIX METAJUIOB KakK CBepXIpouyHble Marepuaibl. Oxcuasl yriepona. OOpas3oBaHue
YrapHOro ra3a NpH HEMOJIHOM CrOpaHUM Yriid. YToJlb M yrapHbIi ra3 Kak BOCCTAHOBUTEIH.
Peaxmus yraproro rasa ¢ pacruraBamu mienodeit. CuaTe3 opMHUaTOB U OKCAJIaTOB. Y TIICKUCIBINA
ra3. YroJyibHas KucjoTa u ee conu. [loBenenne cpeaHux 1 KUCIIbIX KapOOHATOB MPU HArpeBaHUM.
K p e m 1 u #1. ColicTBa pocTOrO BemecTBa. Peaknuu ¢ XJa0poM, KUCIOPOJOM, PaCTBOPaMH
menoyer. OKcHa KpeMHUS B MPUPOJE M TeXHUKE. KpeMHueBble KUCIOTHI U UX cONU. ['uaponus
cuukatoB. CujiaH — BOJOPOJIHOE COEAMHEHUE KPEMHHUSL.

b o p. Oxcup 6opa. bopHas kucnora u ee conu. bypa.

JdemoncTpanuu. 1. l'openne Bogopoaa. 2. [lomydenue xmopa (onsIT B mpooupke). 3. OmbITHI €
OpoMHO# Bomou. 4. OKHCIUTENBHBIE CBOWCTBA pacTBOpa rumoxjopurta HaTpus. S. [ImaBnenue
cepel. 6. I'openune cepsl B kucioponae. 7. BzaumopelictBue xkeneza ¢ cepoi. 8. ['openue
cepoBojiopona. 9. Ocaxaenue cynbhuaoB. 10. CpoiictBa cepHuctoro rasza. 11. [lelictBue
KOHIEHTPUPOBAHHOM CEpPHOW KUCIOTHI Ha Mellb U caxapo3y. 12. PacTBopeHue aMmmuaka B BOJE.
13. OcHoBHBIE CBOMCTBa pacTBopa ammuaka. 14. Katanutuueckoe okucieHue amMmmuaka. 15.
[Tonydyenue okcuaa azora(ll) u ero oxuciaenue Ha Bo3ayxe. 16. JleficTBue a30THON KUCIOTHI HA
Menb. 17. Topenne docdopa B kuciopoae. 18. IlpeBpamenue kpacHoro ¢ocdopa B O€IbIil U €ro
cBeueHue B TemHoTe. 19. BzammonetictBue ¢ochopHoro anrmapuma ¢ Bomor. 20. OOpasibl
rpadura, anmaza, kpemHus. 21. I'openue yrapuoro raza. 22. TymieHue miamMeHH YriIeKHCIbIM
razom. 23. PazioxxeHue mpamopa.

JladopaTopHble onbIThl. 1. [lomyueHnue xyopa u u3ydeHue ero cBOMCTB. 2. O3HAKOMIIEHUE CO
CBOMCTBaMH xJlopcojepkaiux oroenuBareneii. KadyecTtBeHHast peakiys Ha TajJoTeHU-HOHBI. 3.
CpoiictBa OpoMma, noaa u ux coneil. Paznoxenue mepokcuaa Bogopoda. OKHUCIEHHE HOIU-
HMOHOB TMEPOKCUIOM BOJOpOJa B KHUcION cpene. 4. M3ydeHue CBOWCTB CEpHOM KHCIOTHI U €€
coseii. 5. M3ydyeHHe CBOWCTB BOJHOTO pacTBopa aMmuaka. 6. CBoHcTBa coJie aMMOHUS.
KauectBennas peakuust Ha d¢ocdar-uon. 7. KadecTBeHHass peakuus Ha KapOOHAT-HOH.
Pasnoxxenue ruapokapOonara Hatpus. 8. McrbpiTaHue pacTBOpa CUIIMKATa HATPUS UHAUKATOPOM.
9. O3HakoMJIeHHE ¢ 00pa3LaMH IPUPOIHBIX CHIIMKATOB.

IIpakTnuyeckas padora Nel. [Tomyyenue Boropona.

IIpakTnueckas padora Ne 2. [lonydeHue XxJI0poBOAOPOJA U COJITHOM KUCIIOTHI.
IpakTuyeckas: padora Ne 3. [lonyyeHne ammuaka 1 U3yuyeHUE €ro CBOMCTB.

IIpakTnueckas padora Ne4. [lonydeHue yriaekucnoro rasa.

IpakTuyeckas padora Ne 5. BoinonHenne sxkcnepruMeHTaNbHBIX 33/1a4 1o TeMe «Hemeramnbiy.
Kountpoabsnas padora Nel o reme «Hemeramiby.
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Tema 2. MeTaiabl

OOmuit o0630p "A1eMeHTOB—MeETadaao B. CBOWCTBA MPOCTHIX BEIIECTB-
MeTaJuIOB. MeTaimnueckue Kpucrawindeckue pemretkd. CriaBbl. XapaKTEepUCTHKa Hanbojee
U3BECTHBIX cIlIaBoB. [lonyueHue u npuMeHeHue MEeTaIoB.

HlemouyHbl€e METaabl— o0Las XapaKTEPUCTUKA MTOATPYIIIbI, XapaKTEPHbIE PEaKUU
HaTpust U Kanus. CBoMCTBa LIeNO4YHBIX MeTauioB. llomydyenue mienounsix meramioB. Conma u
€IKUI HATp — BAKHEHINNE COCIMHEHHs HaTpus. bepwuimii, MarHui, IIeJI04YHO3EMENIbHbIC
MeTaJulbl. MarHuii ©u KanmbIMif, WX oOIIas XapaKTepHCTUKa Ha OCHOBE IIOJOXKCHUS B
[Tepuonnueckoit cucreme anementoB Jl. M. MenaeneeBa u crpoeHus aroMoB. [lomyuenue,
(¢bu3uYecKne U XMMHUUYECKHE CBOWCTBA, NMPUMEHEHHE MAarHus, KaJbIHUS W UX COCAMHEHUH.
AmpoTepHOCTh OKCcHJA U ruApokcuaa oepuins. XKecTkocTh BOAbI U CIIOCOOBI €€ YCTPaHEHUS.
Oxpacka mjiaMeHu COJIIMU IIEJIOYHBIX U IET0YHO3EMETbHBIX METAJLIOB.

A 1o M u H U i PacnipoctpaHeHHOCTs B mpupojie, (pu3HUecKue U XMMHUYECKHE CBOMCTBA
(OoTHOIIEHME K KHUCIOpOJy, TajoreHam, pacTBOpaM KHCJIOT M IIEJIOoYel, alroMOTEpPMHUS).
AmpoTepHoCTh OKcuAa W Tuapokcuna amoMunus. Conu amomuHuda. llonaHoe pasnokeHue
BOJIOW coJIel allOMHUHUS CO CIaOBIMHM JIBYXOCHOBHBIMU KHCIOTaMH. AJIIOMHHATBI B TBEPIOM
BUJIE U B pacTBope. [IpuMeHenune anoMuHus.

OnoBOo U cBHUHe U OU3NYECKHE U XUMHUYECKHE CBOMCTBA (peakMU C KUCIOPOIOM,
kuciotamu), npuMmeHeHue. Comu onoBa(ll) u ceuama(ll). CBUHIOBBIN aKKyMYJISTOD.
Metanas moOGOYHBX NOATpPYN N OcOOEHHOCTH CTPOCHHUS aTOMOB MEPEXOTHBIX
METAJIJIOB.

X p o M. ®Ousznyueckre CBOWCTBA, XWMHYECKHE CBOWCTBA (OTHOIICHHE K BOISHOMY Iapy,
KHUCIIOPOAY, XJOpY, pacTBOpaM KHUCIOT). V3MeHeHHe OKHCIUTENbHO-BOCCTAHOBUTENIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M TMAPOKCHUIOB XpOMa C POCTOM CTEIEHHU OKHUCIICHHS.
Amdorepubie cBoiictBa okcuma u ruapokcuma xpoma(lll). Oxkumcnenue conerr xpoma(lll) B
XpoMatbl. B3anmHble mNepexojpl XpOMAaTOoB M JUXPOMATOB. XPOMATBl M AMXPOMAThl Kak
OKHCIIUTEINH.

Maprasnen— Qu3nyeckue U XUMUYECKUE CBOWCTBA (OTHOUICHHE K KUCIOPOIY, XJIOPY,
pactBopaM kuciot). Oxkeun mapranua(IV) kak okucnutens u katanuszarop. Ilepmanranar kanus
KaK OKHUCIIUTEb.

K e 1 e 3 0. Haxoxaenue B mpupoje. 3HaueHHE Kelie3a JUisl OpraHn3ma yenopeka. dusndeckue
cBorictBa kene3a. CmaBbl kene3a € yriiepoJoM. XHMHUYECKHME CBOMCTBA  Kenes3a
(B3auMozeiicTBUE C KUCIOPOJOM, XJIOpPOM, CEpOHl, yriieM, KHCIOTaMH, PacTBOpaMHU COJIEH).
CpaBHEHHME KHCIOTHO-OCHOBHBIX M OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB THMAPOKCHJIA
xene3a(ll) u ruapoxcuna xenesa(Ill). Comu xeneza(Il) u xenesa(Ill). Meroasr nepeBoaa cosei
xene3za(ll) B conu xxene3a(Ill) u obparno. OkucnuTenbHble cBOMcTBa coequHenuit xenesza(lll) B
peaKiusx C BOCCTAHOBUTENSAMH (MOAMIOM, Menpio). LlMaHugHBIE KOMILJIEKCHI >Kejesa.
KauectBennsie peaknuu Ha voHbl sxene3a(ll) u (1I1).

M e 1 ». Haxoxnenue B mpupoae. @usndeckre U XUMUYECKHE CBOWCTBA (B3aMMOJIEHCTBUE C
KHCIIOPOJIOM, XJIOPOM, cepoil, kuciotamu-okucnutensimu). Conu meau(Il). Mennsiii kymopoc.
Ammuakatel Meau(l) u memau(Il). IMomyuenue oxcuma menu(l) BoccTaHOBIEHHMEM THAPOKCHIIA
meu(1l) rmroko3oi.

Cepe Op o Dusnueckue U XUMUYECKUE CBOICTBA (B3aMMOJAEHCTBHE C CEpOM, XJIOPOM,
KHCTOTaMH-OKUCIUTENsIMU). OcaxkeHne okcuaa cepedpa MpH JIEHCTBUU IIEJIOYH HA COJIU
cepebpa. AMMuakaThl cepedpa kak okucnurend. KauecTBeHHas peakiiys Ha HOHBI cepedpa.

3 010 T 0. dusnueckue U XMMHUYECKHE CBOICTBA (B3aMMOAEHCTBHUE C XJIOPOM, «IApCKOMN
BOAKOI». CriocoObI BBIIECTIECHNUS 30JI0TA U3 30JI0TOHOCHON TOPOIBI.

I u 1 x. PU3NUECKUE U XUMUYECKHUE CBOMCTBA (B3aMMOJIEUCTBUE C TAIIOT€HAMH, KUCIOPOAOM,
Cepoii, pacTBOpaMH KUCJIOT U I1eno4ent). AMGPOTEpHOCTb OKCHJIA M THJIPOKCHU/IA IIMHKA.
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P 1ty 1 5. [Ipeacrasnenue o cBONMCTBAX PTYTH U €€ COCANMHECHUAX.

Hdemoncrpanuu. 1. Komreknus meramioB. 2. Komiekiuss munepasnioB u pya. 3. Komneknus
«Amomunuity. 4. Komnekuus «Kenezo u ero cruiaBsl» 5. BzaumoaeiictBue HaTpus ¢ BoJOH. 6.
OxpamivBaHve IUIAMEHU COJSIMM  IIEJOYHBIX M IIEJOYHO3EMENIBHBIX  METauIoB. /.
B3aumopneiictBue kanbius ¢ Bonoil. 8. IlnaBnenue amomunus. 9. BzaumoneiicTBue anoMHUHUS
co menoupto. 10. B3aumopeiicTBue Xxpoma C COJIIHOM KucioTOW 0e3 moctyma Bo3ayxa. 11.
Ocaxpaenune ruapokcuna xpoma(lll) u oxuciaenue ero mepokcuaoMm Bojopona. 12. Bzaumusie
Iepexo/ibl XpoMaToB U AuxpomMaroB. 13. Pa3noxxenue nuxpomara aMMmoHus. 14. AmoMoTepMus.
15. Ocaxnenne ruapokcuna xene3a(lll) m okucienue ero Ha Bo3ayxe. 16. Brigenenue cepedpa
U3 €r0 COJICH JEMCTBUEM MEIU.

JladopaTopublie onbIThL. 10. OkpammBanue miaMeHu COSIUHEHUSAMH IIETOYHBIX MeTasuioB. 11.
O3HakOMJIEeHHE C MHHEpaJIaMH M Ba)XKHEHUIIMMM COEJUHEHHUSMM IIENOYHBIX METauloB. 12.
CpoiicTBa COEIMHEHUH IIENOYHBIX MeTauioB. 13. OkpammMBaHHe IUIAMEHH  COJSIMU
IIEI0YHO3EeMENBbHBIX MeTauioB. 14. CpoiicTBa MarHmst M ero coeauHenui. 15. CsoiicTBa
coeqnuenui kaimpius. 16.Kectkocts Boabl. 17. B3amMmomelicTBHE aIfOMUHUS C KHACIOTAaMU U
menouamu. 18. AmdorepHsie cBoiicTBa ruapokcuaa amomunus. 19. Ceoticmea onosa, ceunya u
ux coedunenuu. 20. CoiictBa coyieii xpoma. 21. CpolicTBa MapraHiia U €ro coeiuHeHuil. 22.
N3yuenne munepanos xenesa. 23. CBoiicTBa xkene3a. KauecTBeHHbIE peakiuy Ha MOHBI JKelle3a.
[Tonyuenue oxcuma meau(l). 24. CpoiicTBa Meau, ee CIJIaBOB U coeanHeHui. 25. CBolicTBa
IIAHKA U €r0 COCIUHEHUN.

IIpakTnueckas padora Ne6. [lomyyenne ropbkoii cosim (CEeMUBOIHOTO CyiIb(aTa Maruus).
IIpakTHyeckas padora Ne 7. [lonydeHue anroMOKaIuEBbIX KBACLIOB.

IIpakTHyeckass padora Ne§. BrlnonHEeHHE SKCHEPUMEHTAIBHBIX 3a1a4 1Mo TeMe «MeTramibl
[JIaBHBIX MOATPYII.

IIpakTuyeckas padora Ne9. [TonyueHne meagHOTrO Kyrnopoca.

IIpakTuyeckas padora Nel0. [TonydeHue Kene3HOro Kyrnopoca.

IIpakTuyeckas padora Ne 11. BrinosHeHHE SKCIEPUMEHTAIBHBIX 33/1ad MO0 Teme «MeTaibl
MOOOYHBIX MOATPYIII.

KonTpoabHast padora Ne 2 o teme «MeTayiby.

Tema 3. Ctpoenue atroma. XuMH4YeCKasi CBA3b

CtpoeHnmwue a T o M a Hyxmuasl. M3otonbel. Tumbl paanoakTUBHOTO pacraja.
Tepmosinepubiii  cunte3. [lomydyeHwe HOBBIX »3JeMeHTOB. SAnepubie peakuun. CTpoeHuUe
ANIEKTPOHHBIX 000J04YeK aToMOB. [IpencraBieHue o KBaHTOBOW MexaHuke. KBaHTOBbIE uucia.
AtomHuble opbutanu. Paguyc atoma. DneKTpoOTpULIATENHHOCTb.

XumMuueckKkas CBs3 b Buasl xumuueckoil csizu. KoBaneHTHas CBs3b U ee
XapaKTePUCTUKHU (IUTMHA CBSI3U, MOJSPHOCTb, MOJISIPU3YEMOCTh, KPAaTHOCTh CBs3u). MoHHas
CBs13b. MeTalmnueckas CBs3b.

Ctpoenmue TBEepas X T e a Kpucrammmyeckue u amopdusie Tena. TUrbl
KPUCTAIJIMYECKUX  PEHIeTOK METaUIOB M HMOHHBIX COEOUHEHHMH. MeXMOIeKyIsipHbIe
B3auMoJeiicTBus. BomopoaHas cBs3b.

Hemoncrpanuu. 1. Kpucrannuueckue pemerku. 2. Moaenu Moyexy.

Tema 4. OcHOBHBIC 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX PeaKIHui

TennoBo#l sdpdhpexkT XUMHUUECKOH peaki U U DHIOTEPMUYECKUE U
9K30TepMHUUecKue peakuuu. 3akoH ['ecca. Temnora oOpa3oBaHusl BellecTBAa. DHEPTUsl CBS3H.
[Tonsitue 06 sutamenuu. IloHatue 06 sHTponuu. BTOpoil 3akOH TepMOAMHAMUKH. DHEpPrus
I'n66ca 1 KpuTEepUN CaMONIPOU3BOIBHOCTH XUMUYECKOM peaKIiH.

CKoOpoCTh XMMHUUECKHUX pe€akIHiluee3aBUCUMOCTb OT IPUPOJIbI PEArMPYIOIINX
BEIIECTB, KOHIEHTpAIlMM pPEareHTOB, TEMIepaTypbl, HalW4Ms KaTaau3aTopa, IUIOIAAN
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MOBEPXHOCTH pEearvpymomux BemiecTB. 3akoH JeicTByomux Macc. IlpaBuno Bant-TI'odda.
[TonsiTue 00 SHEPruUM aKTUBAIMU M OO0 SHEPreTHUEecKOM Mpoduie peakiuu. [ OMOreHHbIH U
reTeporeHHbli Katanus. IlpuMepsl KaTalUTUYECKHMX IPOLECCOB B TEXHUKE U B IKUBBIX
opranusMax. @epMeHThI Kak OHOJIOTMUYECKHE KaTaIN3aTOPBI.

Ob6patumeie peaxiuu Xumudeckoe pasHosecue. [Ipunimmn Jle Hlarense. Koncranrta
paBHOBecus. PaBHOBecue B pactBopax. KoncranTel nucconmanumu. Pacuer pH pactBopos
CUJIBHBIX KHUCJIOT U ILEJIOYEH.

Pan akTtuBHOCTH MeTaluao B. [loHaTue o craHAapTHOM 3JIE€KTPOJHOM MOTEHLIMAJIE U
AJIEKTPOABIDKYILEH CUJIe peakuMH. XUMHYECKHE UCTOYHHUKHM TOKA: T'aJIbBAHUYECKUE AJIEMEHTHI,
aKKyMYJISITOPbl M TOIUIMBHBIE D3JEMEHTBI. OJIEKTPOJIM3 PACIJIaBOB U BOJHBIX DPACTBOPOB
JJIEKTPOJIUTOB.

JemoncTpanum. 1. DK30TepMHUECKHE U SHIOTEPMUUECKHNE XUMHUUECKHE peakiuu. 2. TernoBsle
SIBJIICHUS TIPU PACTBOPEHUU CEPHON KUCIOTHl U aMMHUAYHOM CEIUTPHL. 3. 3aBUCUMOCTbh CKOPOCTH
peakuuu OT MPUPOJIbl BEIIECTB Ha MPUMEPE B3aUMOJICHCTBUS PACTBOPOB Pa3IMYHBIX KHCIOT
OJINHAKOBOM KOHIIEHTpPAllMM C OJIMHAKOBBIMHM KyCOYKaMu (TpaHyjamMH) IIUHKAa M OJIMHAKOBBIX
KYCOUYKOB pa3HbIX METaUIOB (MarHus, LIMHKa, )Keje3a) C PacTBOPOM COJISHOM KHCIOTHL 4.
BsaumopeiicTBue pacTBOpOB CEpPHOM KHCIOTHI C pacCTBOpPaMU THOCYNb(aTra HaTpus pa3iIndHON
KOHIIEHTpAallUH M Temmneparypbl. 5. Pa3noxkeHne mnepokcuaa BOJOPOJa €  IOMOIIBIO
HEOPraHMYECKUX KaTall3aTOPOB U MPUPOIHBIX OOBEKTOB, COAEPKAILUX KaTajasy.
JlaGopaTropHble onbITbl. DakTOPHI, BIUSIONIANE HA B3aWMOJICHCTBHME METANJIa C PacTBOPAMU
kuciaoT. CMellieHne XMMHYECKOro paBHOBECHS NPU YBEIMYEHUH KOHILEHTpPALUHd PEareHToB U
MpoayKTOB.26. Katamutudeckoe pas3iokeHue NepoKCuia BOJI0POaa

IIpakTHyeckas padora Nel2. CkopoCTh XMMUYECKOM pEAKIUHU.

IIpakTuyeckas padora Nel3. Xumudeckoe paBHOBECHE.

KonTpoabHas padora Ne3. TeopeTnueckue OCHOBBI XUMHUH.

Tema 5. XuMnyeckasi TEXHOJIOTHS

OCHOBHBIE NPHHIUIOB XUMHUUYECKOHU TexXxHoOnoruu I[l[poumsBoacTBO
CepHOWH K M CJ O T bl KOHTAKTHBIM crocoboM. XumuszMm mporecca. CoIpbe IS
MIPOM3BOJICTBA CEPHOM KUCIIOTHI. TeXHOJIOTHYeCKas: cXeMa Mpoliecca, IpoIecChl U arnmnaparkl.
[IpousBOoACTBO aMMHUakKa. XuMu3M npouecca. OnpenesieHre ONTUMAIBHBIX YCIOBUN
MPOBEACHUS peakiuu. [IpuHIUT TUPKYIIAINHN U €T0 peain3alis B TEXHOJOTHUECKON CXeMeE.
MeTannypru s YepHnas metauryprusi. JloMmeHHBIN miporiece (ChIpbe, YCTPOHUCTBO TOMEHHOM
Me4yu, XUuMH3M Ipoiiecca). [[pou3BoICTBO CTanmu B KUCIOPOJIHOM KOHBEPTEPE U B dJIEKTpOIIeUax.
Opranumdyeckuid cuHTe3. [Ipou3BoACTBO METaHOA.

Dkonorus U npobiaemMa oXpaHbl OKpYKaroIIel cpebl. 3eleHas XuMusl.

JemoncTpamuu. 1. Ceipbe Ui MPOU3BOJCTBA CEPHON KUCIOTHL. 2. MOJENb KHUIIALIETO CIIOS.
3.2Kene3nas pyna. 4. O6pasibl CIUIaBOB XKeesa.

Tema 6. Xumus B ObITY U Ha ciay:k0e o0mecTBa

Xumust nui. JKupsl, 6enku, yriaeBoibl, BUTaMuHbL. [TumeBsie 1o6aBku, UX Kiaccudukanus.
3ampeleHHbIe U pa3pelleHHble MuIleBble 100aBku. JlekapcTBeHHble cpeacTBa. Kpacku u
NUTMEHTHI. [IpUHIMITEI OKpalMBaHus TKaHeW. XuMus B ctpoutenbeTe. Llement, 6eton. Crekino
U KepaMuKa. TpaJulMOHHBIE U COBPEMEHHBIE KE€paMHMUeCKHe Marepuaibl. CBEpXIpOoBOIAIIAs
Kepamuka. bpiToBasg xumus. OtOenuBaroliye cpencTBa. XUMHS B CEIbCKOM  XO3SHCTBE.
Wucektnuuasl u nectuuuabl. CpenctBa 3ammThl pacTeHuid. Penemnentsl. OcoOeHHOCTH
COBPEMEHHOM Hayku. Merononoruss HaydyHOoro uccienoBaHus. [louck  xumudeckoin
uHpOpMaIuu.
Jemoncrpanuu. 1. ITumessie kpacutenu. 2. Kpamenue tkaneil. 3. OrbenuBanue TkaHeu. 4.
Kepamunueckue marepuansl. 5. Llsetnslie crekina. 6. Komnekuns «TonmmmBo u ero BUAB.
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JlabopaTopHble omnbIThl. 27. 3HAaKOMCTBO C MOIOUIUMH CPEACTBAMU. 3HAKOMCTBO C
orOenuBatomuMu cpeactBamu. 28. Kien. 29. 3HakoMCTBO ¢ MUHEpaJbHBIMU YIOOpPEHUAMU U

W3YyYECHHUE UX CBOWCTB.
KonTpoabnas padora Ne 4. MtoroBast KOHTpoJibHast pabora.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

(102 4, 3 4 B Hee10)

Ne Ha3zBanue temsl KosmuectBo yacos
1 [IOBTOPEHUE U YIJTIYBJIEHUE 3HAHUI 18
2 | OCHOBHBIE IOHATUS OPTAHMYECKOU XUMIH 13
3 | YITIEBOJOPO/bI 25
4 | KUCJIOPOACOAEPXAUIME COEJVMHEHN A 19
5 | A30T-U CEPOCOIEPXAIIVE COENVUHEHUA 6
6 | BUOJIOITUYECKU AKTHUBHBIE BEIIIECTBA 14
7 | BBICOKOMOJIEKVYJIAIPHBIE COEAMHEHUA 4
8 | ObBOBIEHUME N ITIOBTOPEHUE KYPCA XUMHNU 10 3

KIIACCA

11 KJIACC

(102 4, 3 4 B HeAeI0)

Ne | Ha3BaHue TeMBbI

KommuecTBo wacos

1 | HEMETAJUIbBI 31

2 | METAJUIBI 30

3 | CTPOEHUE ATOMA. XUMUYECKAS CBA3b 8

4 | OCHOBHBIE 3AKOHOMEPHOCTH IIPOTEKAHHUS 17
XUMWUYECKUX PEAKITUIA

5 | XUMWUYECKAS TEXHOJIOTUS 7

6 | XMMUS B BLITY U HA CJIY)KBE OBII[ECTBA 9
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