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IlosicHuTENBLHAA 3alICKA

OBIIA Sl XAPAKTEPUCTHUKA YUEBHOI'O TTPEJIMETA

Ocob6ennoctu coaep:kanus 00ydeHHUs] XMMUH B CPEHEN LIKOJIe 00YCIIOBIECHBI CIICIU(HKOM
XMMHH KaK HayKH M MOCTABJICHHBIMH 3anadaMu. OCHOBHBIMH MPOOJIeMaMU XUMHH SIBIISIOTCS:
M3yYeHHE COCTaBa M CTPOCHHS BEIECTB, 3aBUCHMOCTH WX CBOWCTB OT CTPOCHHUS, MOJIyYCHHE
BEIIECTB C 3aJaHHBIMU CBOMCTBaMU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEH XMMHYECKUX PEAKIUU U
MyTel YIpaBICHHUS UMHU B LEJISIX IMOJydeHHUS HEOOXOJMMBIX YEJIOBEKY BEIICCTB, MAaTCpPHAJIOB,
sHepruu. [lodToMy B pabodeid mporpaMMe 1O XUMHUU HANUIA OTPAXCHHE OCHOBHBIC
COZICPKATEIIbHBIC JIMHUI:

® BEIIECTBOY - 3HAHME O COCTABE M CTPOCHUM BEIIECTB, MX CBOWCTBAX U OMOJIOT MICCKOM
3HAYCHUH,

® (XUMHYECKasl PEAKIHs» - 3HAHUE O MPEBPAICHHUIX OJHHUX BEIIESCTB B JIPYTHE, YCIOBUIX
MPOTEKAHUS TaKUX MPEBPAIICHUH U CITOCO00aX YIPaBICHUS PEAKITUSIMHU;

® (IIPUMEHEHUE BEMISCTB» - 3HAHHWE W OMBIT OE30MacHOro OOpalIeHHs C BEIICCTBAMH,
MaTepuaIaMH | MpoleccaMu, He0OXOAMMBIMU B OBITY M Ha IPOU3BOICTBE;

® «SI3BIK XUMHUW» - OTIEPUPOBAHUE CUCTEMOW BAXHEUITUX XMUMHUYCCKHUX TOHSATHH, 3HAHUE
XAMHYECKH HOMEHKJIATYPHl, a TaKKe BJIQJICHUE XUMHUYCCKOH CHUMBOJUKOW (XUMHUYCCKUMU
dhopmynaMu U ypaBHEHUSIMH ).

MECTO YUYEBHOI'O TTPEJIMETA B YUYEBHOM ILJIAHE

B 6GasucHom y4yeOHOM miaHe cpenHeil (MOJIHOM) IIKOJIBI XMMHMsI BKJIIOYEHA B paszei
«Conepxxanue», GOpPMHUPYeMbI yJaCTHHKaMH OO0pa3oBaTrelbHOTO mpolecca. OOyuarommecs
MOTYT BBIOPATH IS M3YYCHUS WU MHTETPHUPOBAHHBIN KypC €CTECTBO3HAHUS, HITH XHUMHUIO KaK Ha
0a30BOM, TaK ¥ Ha YIIIYOJICHHH YPOBHE.

Pabouast mporpamma o XuMuu AJ1s CpeAHETo (TIOJTHOTO) 00IIIero 00pa3oBaHUs COCTABICHA
W3 pacueTa 4acoB, YKa3aHHBIX B 0a3MCHOM Y4eOHOM TIUIaHE 0O0pa30BaTEIbHBIX YUPEKICHUN
obmero oopazoBanus: o 1 yacy B Hegemto (34 gaca B ron).

OCOBEHHOCTH N3YYEHUS XUMUH HA FA30BOM YPOBHE

MeTo070THYEeCKO OCHOBOM TMOCTPOCHUST y4EOHOTO COACpKAHHSI XUMHUHU I CPEIHEH
IIKOJIbI 0a30BOTO YpPOBHSI SIBUJIACh UOes UHMESPUPOBAHHO20 Kypcd, HO HE €CTECTBO3HAHUS, a
XUMHH, TAKOTO Kypca, KOTOpBI OMM30K M TOHSTEH ThICAYaM POCCHICKHUX y4YHUTENeH XUMHUHU U
JOCTYIIEH U MHTEPECEH COTHSIM ThICAY POCCHMCKHUX CTapIICKIACCHUKOB.

CrpykTypa npeziaraeMoro Kypca pemiaeT e IpooiaeMbl HHTErpaliy B 00y4eHUN XUMUU.

[lepBast mpobnema - 3T0 6HympunpeomMemuas unmezpayusi y1e€0HOM AUCIUITIUHBI «XUMUSD).

Wnes Takoif mHTErpalvu JUKTYET CIEAYIOMIYIO OYepENHOCTh M3Yy4YCHHUS PAa3/IesioB XUMUM:
BHauaje, B 10 Kiacce, u3ydaeTcsi OpraHuuecKasi XuMus, a 3arem, B 11 kiacce, - obmias xumust. Takoe
CTPYKTYpHpOBaHHE 00YCIOBJIEHO TeM, YTO 0000IIeHe coiepkanus peamera B 11 kimacce mo3Bosnser
chopMHUpOBaTh Y BHITYCKHUKOB CPEIHEH IIKOJIbI MPEACTABICHUE O XUMHUHU KaK O I[EJIOCTHON HayKe,
MOKa3aTh €UHCTBO €€ MOHATHIA, 3aKOHOB M TEOPHIiA, YHUBEPCATBHOCTh U MIPUMEHUMOCTD MX KakK JJIst
HEOPraHW4ecKOM, TaK M JUIsl OPraHuYECKON XUMUHU.

Bropas - 310 mexcnpeomemuas unmezpayus, TIO3BOJSIONIAS HA XUMHUYECKOH 0a3e 0OBETMHUTH
3HaHus NO (pusmke, Owonoruu, reorpaduu, SKOJOTMM B €IUHOE MOHUMAaHHWE IMPUPOIbI, TO €CTh
chopMHPOBATh 1IEIOCTHYIO €CTECTBEHHOHAyYHYIO KAPTHHY OKPYXKAIOIIEr0 MHpa. ITO TMO3BOJUT
CTapIIeKIaCCHUKaM OCO3HATh TO, UYTO O€3 3HAHUM MO0 XMMUU BOCIPHUSATHE OKPYKAIOILIET0 MHpa
OyleT HeTOIHBIM U YIIIepOHBIM, a JIFOIH, HE MOMYYUBIINE TAKUX 3HAHUM, MOTYT CTaTh HEOCO3HAHHO
OMAacCHBIMU JUIS 3TOTO MHpa, TaK KaK XUMHYECKH Oe3rpaMOTHOE OOpalleHHe C BelleCTBaMH,
MarepuanamMy 1 TpoliecCaMu TPO3UT HEMAJIBIMU OeTaMH.

Kpome s1Hx ABYX BEAyIIMX MHTErPUPYIOIIMX WAEH B Kypce ObLla pealn3oBaHa W €Ile OJHa
uaes -uHmeepayus XUMUYECKUX 3HAHUU C 2YMAHUMAPHBIMU — OUCYUNIUHAMU: — WCTOPUEH,
JUTEPATypOi, MEPOBOI XyI0KECTBEHHOH KYIBTYpOi. ITO, B CBOIO OYEPEIb, IO3BOJISIET CPEACTBAMU
y4e0HOTO TpeAMeTa MOoKa3aTh POJib XHMUU U B COIMATBHON cdepe YeloBeYeCKOU JNIesITeIbHOCTH,
YTO MOJTHOCTHIO COOTBETCTBYET HIESIM I'yMaHU3AIUU B OOYUCHHUU.

OnmHOo4acoBO# Kypc XMMHHM PAcCUMTaH Ha JiBa roja oO0ydeHus - o 1 4 B Henento. Kpome Toro,



coziepkaHue ydeOHHKa 0a30BOTO YpOBHS TMO3BOJISET U3y4aTh XUMHUIO M B peKUME 2 4 B Henenmo. B
9TOM CIIy4ae y Y4YalluXcs TOSBUTCS BO3MOXXHOCTh HE «IIPOXOJUTH» XHMHUIO, a H3ydarh, HE
3HAKOMHUTBLCSI C COZICPYKaHMEM IIpenMeTa, a Xopomo ero 3Hartb. OCOOEHHO BaKHO 3TO I TEX
y4aIuxcs, KOTOpble HE MMEIOT BO3MOXKHOCTH HW3ydaTh XUMHIO Ha YDIYOJIEHHOM YpoBHE (U3-3a
OTCYTCTBHSI TaKoro mnpoQuis B INKOJIE), HO TeM HE MEHee COOMpAaroTCs cIaBaTh EIUHBIN
TOCYIapCTBEHHBIN IK3aMEH 10 XUMUHU.

B crpykrypupoBaHMu Kypca OpPraHMYECKOH XUMHU aBTOPHl UCXOJWIM W3 HICH Pa3BUTHS
y4anmxcsi Henpo(MIIBHBIX KJIAcCOB cpeacTBamMu ydeOHOTo mpeamera. C IETIbI0 YCHIICHHS POJH
JNCAYKIIMA B OOYYCHWW XWMUM BHAYaIe JTAFOTCS KPATKUE TEOPETUYCCKUE CBEACHHSI O CTPOCHUH,
KJ1accu(pHKAIMU, HOMEHKIIATYpe OPraHNueCKUX BEIIECTB, 0COOCHHOCTSIX PEAKIUH C HX yIaCTHEM.

CdopmupoBaHHBIE TakuM 00pa3oM TEOPETUYSCKHE 3HAHUS 3areM pa3BUBAIOTCS Ha
(haKTONIOTHUECKOM Marepuajie TIPH PacCMOTPEHHH KIIaCCOB OPraHMYEeCKUX COEAMHEHM. B cBoro
o4epeqb TaKoW TMOAXOJ MO3BOJIIET DIyO)Ke M3YyYWTh CaMH KJIAcChl OPraHWYECKHX COCIMHCHHA.
OcHOBHBIM KpHUTEpuEM OTOOpa (haKTUYECKOTO Marepuaia Kypca OpraHM4eCKOM XUMHH SIBIISETCS
ujIes TelerolIaralus, T0O €CTh OTBETa Ha PE30HHBIN BOMPOC YICHHUKA: «A 3a4eM MHE, HE XHMHKY,
9TO HYXHO?». Ta e unes o BeAylleH PO TEOPETUUECKUX 3HAHWN B MPOIIECCE TIO3HAHUS MHpa
BEIIECTB W PEAKIMi CTama OCHOBHOHW Ui KOHCTPYHUpPOBaHUS Kypca oOmieli xumuu. Ha ocHoBe
SIMHBIX TOHATHH, 3aKOHOB W TEOPHHA XUMHH Yy CTapHICKIIACCHUKOB (OPMHUPYETCS IIEJIOCTHOE
MIPE/ICTABIICHNE O XMMHYECKOW Hayke, 0 €€ BKJIAJIle B CIUHYIO €CTECTBEHHOHAYYHYIO KapTHHY
MUpa.

CONEPXAHUE KYPCA XVMUU
Tema 1. [lepuoaudecknii 3aK0OH U CTPOEHHUE aTOMa

Crpoenue atoma.

AtoMm - croxHag yactuna. Omkpvimue 31eMeHmMApHbIX Yacmuy u cmpoenus amoma. SAnpo
aroMa: IIPOTOHBI U HEHUTPOHBI. M30TOTBL. H30monst 6000poda. INEKTPOHBL. DIEKTPOHHAsS 000I0UKa.
DHepreTnyeckuid ypoBeHb. OpOutamu: s-, p-, U d-opoumanu. PacnpeneneHue 31eKTPOHOB IIO
SHEPreTUUECKUM YPOBHSIM U OpOUTAIAM. OJIEKTPOHHbIE KOH(UTYpallMM aTOMOB XHMHUYECKHX
IIEMEHTOB. BaleHTHBIE BO3MOXHOCTH aTOMOB XUMHUYECKHUX IEMEHTOB.

[lepuoanueckuii 3aK0H U CTPOECHUE aTOMa.

CoBpemeHHoe  MOHSATHE  XUMHUYeckoro  oanemeHta. CoBpeMeHHas  (popMyIHpOBKa
MEPUOIMYECKOTO 3aKoHa. [IpuurHa NepuoMYHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX IEMEHTOB.
OcoOeHHOCTH 3amlOJHEHHs HSHEPreTUYECKUX YPOBHEH B AIIEKTPOHHBIX O00JOYKaxX aroMOB
MEPEXO/IHBIX AJIEMEHTOB. OJEKTPOHHBIE CEMEWCTBA JJIEMEHTOB: S- U p-dJIeMEHTH;, d- u f-
S/1eMeHmbl.

Otxkpsite /. . MeHeneeBbIM EpUOJMUECKOrO 3aKOHa.

Ilepsvie nonvimxu Kiaccugukayuu Xumudeckux snemeHmos. BaxkHellne MOHATHS XUMUU:
aroM, OTHOCHUTENbHas aroMHas M MoJekysipHas Maccbl. Otkpeitue [[. WM. MenneneeBbim
nepuoauyeckoro 3akoHa. [lepuoanueckuii 3akoH B popmynuposke J. 1. Menneneesa.

Ilepuoouueckasn cucmema J{. 1. Menoeneesa.

[epuonnueckas cuctema /. 1. MenzeneeBa kak rpaduyeckoe 0ToOpaxeHue Mepuoandeckoro
3akoHa. Paznmuunble BapuanThl [lepuommueckoid cuctembl. Ilepuoapl u  rpynmbl.  3HaueHue
NIEPUOANYECKOTO 3aKoHa U Ilepnonueckoil cCUCTEMBI.

Hemonctpanun. Pazniunsie popmsl [lepronuueckoii cucremst [{. . Menaeneesa.

Tema 2. CrpoeHue BeniecTna

KoBanenTHas xumuyeckas CBsI3b.

IlonsiTue o koBajeHTHOM cBs3U. OOMIas sMeKkTpoHHas nmapa. KpaTHOCTh KOBaJICHTHOW CBSI3M.
DNeKTPOOTPULIATENLHOCTD. [lepeKkpvisanue 21eKmpoHHbIX opoumanet, u -céa3u. KoBaneHTHas
MOJISIpHAsE ¥ KOBAJIGHTHAsI HEMOJsIpHAsT XUMUYecKre cBsi3h. OOMEHHBIM U TOHOPHO-aKIIEITOPHBIHA
MeXaHU3Mbl 00pa30BaHMsl KOBAJEHTHOW CBA3U. BelecTBa MOJIEKYISPHOTO U HEMOJEKYISIPHOTO
CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BELLIECTB MOJIEKYIIIPHOTO CTPOCHHSI.

HNonnas xumMuueckas CBsi3b.



Karnonsl u anmonsl. MloHHad cBs3b M ee cBoiicTBa. MOHHas CBA3b KAaK KpaWHWW Cirydail
KOBQJICHTHOM TOJSIPHON CBSI3U. DopmynvHas eounuya eeuyecmsd. OmMHOCUMENbHOCMb OeleHUs]
XUMUYECKUX C653€ll Ha MUND.

Merannueckas XMuMUYECKasi CBS3b.

OOmmue (pu3ryecKre CBOUCTBA METAILIOB. 3a8UCUMOCTb NEKIMPONPOBOOHOCHIU MEMAI08 OM
memnepamypul. CrinaBbl. YépHovie u ysemmuvie cniagol.

Bonopoanas xumuyeckas CBs3b.

Bonopoanas cBsi3b, Kak 0COOBIH CTydail MeKMOJIEKYIISIPHOTO B3aMOJICHCTBISL. MexaHu3M ee
00pa3oBaHMs U BIUSIHUE HA CBOMCTBA BEIIECTB (HA IPUMEPE BOIIBI). Mcnonb306arie 600bl 8 ObiNy U HA
npouzeoocmee. BHympumonexkyiapHas 6000pOOHAs C843b U ee DUOIOSUYECKAs POTlb.

ArperarHble COCTOSIHHSI BEILIECTBA.

I"a3b1. 3akoH ABoraipo /uis ra3oB. MossipHbIN 00beM ra3000pa3HbIX BEMIECTB (IIPU H. 1.).
Kunxocru.

THUIBI KPUCTANINYECKUX PEIIETOK.

Kpucrammueckass pemérka. VoOHHBIE, METaUIMYECKHE, AaTOMHBIE U MOJIEKYISIPHBIE
KPUCTAJUTMYECKUE PEIIETKU. AJUTOTponus. AMOP(HBIE BEMIECTBA, UX OMIUYUMETbHbLE CEOUICMEAL.

YucTele BelecTBa CMECH.

CMmecu M XMMHUYECKHE COEIMHEHHs. [OMOreHHble M TeTeporeHHble cMmecd. MaccoBas H
00bEMHAs J0JIM KOMIIOHEHTOB B cMecH. MaccoBasi fonsi npumeceil. Pemienne 3agau Ha MaccoByro
noio pumeceil. Knaccugurkayus éeugecme no cmenenu ux yucmomsi.

JlucriepcHbIE CHCTEMBI.

[Tonsitne mucniepcHoit cucremsl. JlucniepcHas (asza u aucnepcuonHas cpena. Kmaccudukarust
JMCIEPCHBIX cucteM. Konnouonvle oucnepchvie cucmemvl. 30au u 2enu. 3HayeHue OUCNnepcHulx
cucmem 8 Npupooe U HCU3HU Yel08eKd.

JemMoncTpanuu. Mozenb KpUCTAUTMYECKON peéTke Xopuaa Harpus. OOpasisl MUHEPAJIOB €
WOHHOW KPHUCTAJUTMYECKOM PEMIETKOM: KaJbLMTA, rajmuTa. MoIenu KpPUCTAUIMYECKUX PEIETOK
«Cyxoro Jipfa» (WM ona), anMasa, rpaduta (WM kBapiua). MoJens MOJIIpHOTO 00bEMa Ta3oB. Tpu
arperaTHbIX COCTOSHUSL BOIBL. Jucmuniayus 600vl. O0pasybl paziuyHblX OUCHEPCHBIX CUCEM:
AMYIbCULL, CYCReH3Ull, asposonet, eenetl u 3onel. Koazynayus. Cunepesuc. Ippgexm Tunoans.

JlabopaTopHble onbIThbl. 1. Ornpenenenre CBOWCTB HEKOTOPHIX BEIIECTB HAa OCHOBE THIIA
KPUCTAJUIMYECKON pemETKH. 2. O3HAKOMIIEHHE C KOJUIEKIMEHN TTOJIMMEPOB, IIACTMACC U BOJIOKOH,
m3aenuii u3 Hux. 3. JKéctkocTh BOABL YcTpaHeHue >KECTKOCTH Boabl. 4. O3HAKOMIIEHHE C
MUHEpPAIbHBIMH BoJaMH. 5. O3HaKOMIIEHHE C JUCIIEPCHBIMHU CHCTEMaMHU.

IMpakTu4yeckasi padora Ne 1. [lonydyeHue u pacrio3HaBaHuE Ta30B.

Tema 3. DJieKTpOTUTHYECKAS] TUCCOLMAIIUSE

PactBOpHI.

PacTBOpBI Kak rOMOTE€HHBIE CHCTEMBI, COCTOSAIIME M3 YACTHL] PACTBOPHUTENS, PACTBOPEHHOIO
BEIIECTBA M TMPOAYKTOB HX B3AUMONCUCTBUS. Pacmeopenue Kak ghusuxo-xumudeckuti npoyecc.
MaccoBasi 10511 PaCTBOPEHHOTO BEIIECTBA. THIBI PacTBOPOB. MonapHas KoHyenmpayusi eujecmaa.
Mumnepanvhvle 600bL.

Teopust AIEKTPONUTUUECKON JUCCOLMALINH.

ONeKTpOIUTEl U HEAMEKTPONUThI. CTENeHb 3MEKTPOIUTHYECKOM aucconmanyu. CuibHblE U
crnalOble JJIEeKTPONUTHL. YpaBHEHHUS JNEKTPOJIUTHUECKOW AWCCOIMAnu. Mexanusm ouccoyuayuu.
Cmynenuamas ouccoyuayusi. Booopoomnwiii nokazamerns.

Kucnorsl B cBeTe TEOpUHM INEKTPOJUTHYECKOW aucconmanuu. OOmme CcBOHCTBa
HEOPraHWYEeCKUX M OPraHMYECKHX KUCIOT. YCIOBHUS TEUEHHS PEAKLUl MEX]Y JEKTPOJIUTAMHU J0
KoHIa. Cneyuguueckue colicmea azomHotl, KOHYEHMpPUPOBAHHOU CEPHOU U MYPABLUHOU KUCTOM.

OcHoOBaHHsI B CBET€ TEOPHH NIEKTPOIUTHYECCKON JUCCOIUAINK, WX KIacCU(UKALUS U
oO111e CBOWCTBA. AMuHbL Kak opeanuueckue ochosarnus. CpagHeHue cé0licme amMmuaka, Memuiamuta u
AHUWTUHA.

Conu B cBeTe TEOPUH HJIEKTPOIUTUYECKOW IUCCOIMAIMY, HMX KiIaccUuKauus U oOrue
coiictBa. Conu Kucivie u OCHOBHbIE COMU OpeaHuyeckux kuciom. Moina. DNEKTPOXUMUYECKUN Psilt



HAIpPsDKEHUH METAJUIOB M €r0 UCIOJIb30BAHUE JUIS XapaKTEPUCTUKU BOCCTAHOBUTENBHBIX CBOMCTB
METAJLIOB.

I'mppomnus.

Cnydan ruapommsza coneil. Peaxmusi cpenst (pH) B pacTBopax T'HIIPOJIM3YIOUIMXCS COJICH.
Tuoponuz opeanuueckux geujecms, e2o sHayeHue.

JemoncTpanuu. VcnbiTaHue pacTBOPOB 3MEKTPOIUTOB M HEVIEKTPOJIMTOB Ha IIPEIAMET
JUCCOLMALIMM. 3aBUCUMOCTb CTENEHU 3JIEKTPOJUTHYECKOM IUCCOLMAIMM YKCYCHOW KHCIIOTHI OT
pazbaBienust pactBopa. [IpuMepsl peakiuii HOHHOTO OOMEHa, HAYIIUX ¢ 00pa30BaHUEM OCaKa,
ra3a Wiu BOJIbI.

XUMUYECKHE CBOMCTBA KUCIIOT: B3aUMOJICUCTBUE C METAIaMHM, OCHOBHBIMU U aM(OTEpHBIMU
OKCHJIaMH, OCHOBAaHUSMU (HEpPACTBOPUMBIMU B BOJIE, IEJIoYaMH), COJIIMHU. B3aumoneictBue
a30THOM KHUCIOTBI € Menplo. Pazbasenenue cepuoti kuciomsl. QoOyenusanue caxaposvi
KOHYEHMPUPOBAHHOU — CEpHOU  KUCIOMOU.  Xumuueckue  C80UCMEa  wjenovel.  peaxyus
Heumpanuzayuy,  ezaumooelicmeue ¢  KUCTOMHbIMU — OKcuoamu, consamu.  Pasnoowcenue
HEepacmeopuMvlx 6 600€ OCHOBAHUU NpU Hazpesanuy. Xumuueckue CEOUCMEA  CONeli:
gzaumooelicmeue ¢ MeMaulamMy, KUCIOmMamuy, werovamu, ¢ opyeumu consamu. 1uoporusz xapouoa
Kanvyus. M3yyenue pH pacmeopoe cuoponusyowuxcs conei. KapooHamos uei0uHblx Memaios,
Xnopuoa u ayemama amMMOHUsL.

JlaGopaTtopHble onbIThL. 6. O3HaKOMJIEHHE ¢ KOJUIeKIMer KucioT. 7. IlomydeHue u cBoicTBa
HEpacCTBOPUMBIX OCHOBAaHMH. 8. O3HaKOMJICHHE C KOJUIEKIMEW OCHOBaHWM. 9. O3HAaKOMJIEHHE C
KOJUTEKIIMEN MUHEPAJIOB, cozepkamux coid. 10. McnslTaHne pacTBOPOB KUCIIOT, OCHOBAHHUM U COJIEN
uHauKaropamu. 11. Paznuunbie ciaydan ruaponmza coieid. 12. ['waponns XJIOpHIoB M aleTatoB
IIEJIOYHBIX METAJIJIOB.

IIpakTuyeckass padora Ne 2. PereHue SKCIIEPUMEHTATBHBIX 3a/ad Ha HJICHTH(DUKAIHIO
HEOPraHUYECKUX U OPraHUYECKUX COCTMHEHUI.

Tema 4. XumMuuyeckue peakuuu

Kaccudukarmss XUuMHUYIECKHUX PEaAKIIHA.

Peakuuu, naymue 6e3 naMeHeHus cocrana BeniectB. Knaccudukanus mo 4uciy U cocTaBy
pearupyromnmx BeIecTB U MPOAYKTOB peakiuu. Peakiuu pas3noskeHus, COeTUHEHHs], 3aMeIIeHUs
u oOMeHa B HeOpraHWyeckod xumuu'. Peakuuu mnpucoenuHEHHs], OTIIEIJICHHS, 3aMEleHUs U
M30MEpU3alliU B OpraHMueckoi XxumMun. Peakunu nonumepusauy Kak YacTHBIA clydaid peakiuuit
MIPUCOEAUHEHUSL.

TermoBoit 3 PeKT XUMHUUECKUX PEaKIIUH.

DK30- ¥ 3HIOTEPMUYECKUE peakiuu. TepmMoxumuyeckue ypaBHeHHs. Pacuér konmuecTBa
TEIUIOTHI IO TEPMOXUMHUECKUM YPABHEHHSIM.

CKOpOCTh XUMUUYECKUX PEAKIIMIA.

[ToHsiTHE O CKOPOCTH XMMHMUYECKHX pEaKIil, aHATUTHYECKOE BhIpaXKEHHE. 3aBHUCHMOCTh
CKOPOCTH pEaKIMM OT KOHIIGHTPAIMH, JaBJICHUSA, TEMIEPATypbl, MPHPOJBI PEarupyromInx
BEIIECTB, IUIOMIAIM HUX COMPUKOCHOBEHHMS. 3aKOH JeHCTByIOIMX Macc. Peuwtenue 3adau Ha
XUMUYECKVIO KUHEMUKY.

Karanus.

Karammzaropel. Karamus. /omoeennvii u cemepoeennviil kamanu3z. IIpuMepsl KaTaTUTHYECKUX
MPOLIECCOB B IMPOMBIIIJIEHHOCTH, TEXHHUKE, ObITY. PepMeHThl U MX OTIMYMSA OT HEOPraHUYECKUX
Karanu3aropoB. [IpuMeHeHne kaTaau3aTopoB U (PEpMEHTOB.

XUMHYECKOE PAaBHOBECHE.

OOparumble U HeoOpaTUMble peakiuu. XMMHUYECKOe PABHOBECHE U CIIOCOOBI €ro CMEICHHUS
Ha TIpUMepe TMonmyueHus ammuaka. Cunme3 avmuaka 6 npomviuiienHocmu. Ilonamue 00
ONMUMANLHBIX YCTIOBUAX NPOBEOEHUS MEXHONIO2UYECKO20 npoyeccd.

OKHCANTENBEHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

OKHCIUTENBEHO-BOCCTAaHOBUTENBHBIE peakunu. OKUCIUTEND U BOCCTAaHOBUTEND. OKUCIEHUE U
BoccTaHoBieHHEe. COCTaBIIEHHE YPaBHEHMN OKHUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUN METOJOM
ANIEKTPOHHOTO OajaHca.



OOm1re cBO¥CTBAa METAJIIOB.

XUMHUUYECKUE CBOMCTBA METAUIOB KaKk BOCCTAHOBHTENECH. B3anMMoneicTBUE METALIOB C
HEMETA/UIaMU, BOJIOM, KHCIIOTaMH M pacTBOpamu cosieil. Meraorepmus.

Koppo3us MeTamioB Kak OKHCIUTEIBHO-BOCCTAHOBUTENBHBIN mporiecc. CrocoObl 3alIUThI
METaJNIOB OT KOPPO3UH.

OO01ue cBoiicTBa HEMETAIIOB.

XUMHUYEeCKHe CBOMCTBA HEMETAIOB KaK OKHCIWTENel. BzamMoneincTBrue ¢ MeTauiaMH,
BOJIOPOJIOM U JpyruMu  HemeTaulamu. CBOHCTBA HEMETAIOB KaK  BOCCTaHOBUTEINICH.
B3anmopeiicTBrue ¢ MPOCTHIMHA M CIIOKHBIMH BEIIECTBAMU-OKUCIHTEISIMU. OO0IIasi XapaKTepUCTUKA
raJOreHoOB.

DIEKTPOIIN3.

OOmmue crnocoObl MOTy4eHUs] METAJUIOB U HEMETAJUIOB. DJIEKTPOJIN3 pacTBOPOB U PaCIlIaBOB
MEKTPOJMUTOB HA TIPUMEpPEe XJIOpUAAa HATPHUS. IIEKTPOIUTHUYECKOE TIONyYCHUE aJTFOMUHHSL.
[TpakTudeckoe 3HaYEHUE AIEKTPOIH3a. [ aTbBaHOTUTACTHKA M TaTbBAHOCTET L.

3aKiroueHHe.

[lepcnieKTBBI pPa3BUTHS XUMHYECKOH HAyKH W XUMHYECKOTO TIPOW3BOJICTBA. XUMUS U
npo0nemMa oXpaHbl OKPYKaroLIeil cpebl.

JemoHcTpammu. DK30TEpPMUYECKUE U DHIOTEPMHUYECKUE XUMUYECKHE PEaKHu. TeruioBble
SIBJICHHSI TIPH PACTBOPCHUH CEPHOW KHCIOTHI M aMMHAYHOM CEIUTPBL. 3aBUCHMOCTH CKOPOCTH
pPeaKIu OT MPHUPOJBI BEIISCTB HA MPUMEPE B3aMMOCHCTBHS PACTBOPOB PA3IMYHBIX KHCIIOT
OJTHOW KOHIIEHTPAIMA C OJMHAKOBBIM KOJMYCCTBOM TpaHyl IMHKA, a TaKkKe OJWHAKOBOTO
KOJIMYECTBA PA3IUYHBIX METAUIOB (MarHus, IUHKA, JKejle3a) C pPacTBOPOM COJITHOW KHCIIOTHI.
B3aumogneiictBue pacTBOPOB CEpHOIl KUCIOTHI C pacTBOpaMu THOCYIb(ara HATpus pazIHMyHOMN
KOHIIEHTpAIlM1 U TemIieparypbl. Mozenb kumsmiero cios. PaznoxeHue mepokcuaa BOJIOpoJa ¢
nomoinbio Heopranumdeckux karanuszaropoB (FeCly, K1) u mpupomaHsix 0OBEKTOB, comepKarux
Katanazy (ceipoe Msico, Kaprodens). [Ipocreiimme OKUCIUTETHPHO-BOCCTAHOBUTEIBLHBIC PEAKIIHH:
B3aMMOJICHCTBUE IIMHKA C COJSTHOM KUCIOTOM | kene3a ¢ cyiabharom memu (II). Mognens
anekTponn3épa. MoJienb AMeKTPOIM3HOM BaHHBI ISl OTYYEHUS aTFOMUHHUSL.

JladboparopHblie onbIThl. 13. [lomydeHne kucinopoma pasioxkeHHEeM MEPOKCUAA BOAOPOAA C
MOMOIIBIO IMOKCHUJIA MAPTaHla U Kamanaswvl colpo2o kapmoghens. 14. Peakuus 3aMmenieHus Menu
xene3oM B pactBope cynbdara meau (I1). 15. Ilomyyenue Bomopoaa B3auMOICHCTBHEM KUCIOTHI
¢ IMHKOM. 16. O3HaxkomiieHHE C KoJuieKiueid MerauioB. 17. O3HakoMIJIEHHE C KOJUIEKIIMEH
HEMETAaJLJIOB.

IIJTAHUPYEMBIE PE3YJIBTATEI OCBOEHMSI COIEPKAHUS KYPCA

JlesrensHOCTh yuHTens B OOy4eHHMM XUMHU B CpelHel (MOJHOM) IIKoie OKHA ObITh
HaIpaBJieHa Ha JOCTIKEHUE 00yYaIOUUMUCS CICAYIONINX IUYHOCHHBIX Pe3)IbmMAaAmos:

1) B yennocmuo-opuenmayuontoll cghepe: IyBCTBO TOPIOCTH 32 POCCHIUCKYI0 XUMHYECKYIO
HayKy, T'YMaHU3M, OTHOIIICHHUE K TPYAY, LIeIeyCTPEMIEHHOCTS;

2) B mpyooeoti cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajibHeHIIeil 00pa3oBaTenbHON U
poeCCUOHATILHOM TPACKTOPHH;

3) B nosnHasamenvHol (KOCHUMUBHOU, UHMELLEKMYanbHOl) cghepe.; YMEHUE YIPABIATh CBOEH
MO3HABATEIbHOU AESITETbHOCTHIO.

Memanpeomemusimu pe3yibmamamu OCBOCHHUS BBITYCKHUKAMH CPEIHEH IIKOJBI
MIPOrPaMMBI IO XUMHH SIBIISFOTCS:

1) ucmons30BaHNEe YMEHHMI M HABBIKOB PA3MYHBIX BUIOB TO3HABATENBHON NEATENHLHOCTH,
MIPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMS (CUCTEMHO-MH(DOPMAIIMOHHBIN aHaINU3, MOJETTUPOBAHHE)
JUISL UI3YyY9EHUS Pa3IMYHbIX CTOPOH OKPYKaloIIel 1eiiCTBUTETLHOCTH;

2) WCIONIb30BaHUE OCHOBHBIX HHTEJUICKTYATbHBIX Olepanuid: (GopMylIrpoBaHHE THIOTES,
aHallu3 W CHUHTE3, CpaBHEHHUE, 00OOIIECHNE, CUCTEMATH3Aalls, BhISIBIICHHE MTPUIMHHO-CIICCTBEHHBIX
CBsI3€l, IOUCK aHAaJIOTOB;

3) yMeHHe TeHepHPOBaTh UJICH U OIIPENEIISATh CPEACTBA, HEOOXOAMMBIE ISl KX peajl3alliy;

4) yMeHHUe ONpeNeNsATh 1IeU U 3a/1a91 A TeNbHOCTH, BEIOUpATh CPEICTBA peaTu3aliy 1eH U



MIPUMEHSTh UX Ha MIPAKTUKE;

5) WCTONB30BaHME PA3NTUYHBIX HCTOYHHMKOB JUIS TIOMYYCHHUs] XUMHUYECKOW HH(pOpMAIHH,
MOHMMAaHHE 3aBUCUMOCTH COfepKaHusi H  (OpPMBI TIpencTaBlieHHs WHGOpPMAIMM OT Lejei
KOMMYHUKALIMU U aJIpecara.

B obnactu npedmemnvix pesynomamos W3yYEHHE XHUMUU TPEAOCTABISIET YUCHHUKY
BO3MOXKHOCTh Ha CTYNEHH CpemHero (TOJHOro) oOmiero oOpa3oBaHMsI HAYYUTHCS CIETYIOIIUM
YMEHUSIM.

* ba3oBblii ypoBeHb. O1HOYACOBOI KypC.

1) B nosnasamenvroi cghepe:

a) J1aBaTh ONPEIEIECHUS N3YyYEHHBIM OHATHSAM;

6) onuchIBaTh JEMOHCTPALMOHHBIE M CaMOCTOSTENIbHO IPOBEJACHHBIE 3KCIEPUMEHTHI,
MCHOJb3YS AJIs1 3TOTO €CTECTBEHHBIN (PYCCKHI, pOJJHOM) S3bIK U SI3bIK XUMUU;

B) ONMCBHIBATb M PA3IMYaTh W3YYEHHbIE KJIACCHl HEOPraHMYECKUX U  OPraHUYecKHX
COE/IMHEHU, XUMUYECKUE PEAKIINH;

) KIaccuPpUIMpoBaTh N3ydeHHBIE OOBEKTHI U SIBICHUS;

1) HaOmonarte JEMOHCTPUPYEMBIE M CAMOCTOSITEJIBHO IPOBOAMMBIE OIIBITHI, XUMHYECKHE
peaKiuy, IpOTEeKaIoIIKe B IPUPOJIE U B OBITY;

€) JenaTb BBIBOJBI M YMO3AKIIOYEHUS U3 HAOMIONEHUWM, W3YYEHHBIX XMUMHUYECKHX
3aKOHOMEPHOCTEMH, MPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB M0 aHAJIOTUHU CO CBOMCTBaMH
W3y4YCHHBIX;

) CTPYKTYpUpPOBATh MTPOUJIEHHBIN MaTepual;

1) UHTEPIIPETUPOBATh XUMHUUECKYI0 MH(OPMAIIHIO, TTOTyYEHHYIO U3 APYTUX UCTOUHUKOB;

K) OIMCBHIBaTh CTPOCHHE aTOMOB JyeMeHTOB [—IV mepuoma ¢ WCMONB30BaHUEM WX
ANEKTPOHHBIX KOH(UTYpaLINii;

J) MOAENUPOBATh CTPOEHHE MPOCTEHUIIMX MOJEKYl HEOPraHMYECKUX M OpPraHuYeCKHX
BEILECTB, KPUCTAIIIOB;

2) B YeHHOCMHO-OpUEHMAYUOHHOU cghepe: aHAIM3UPOBATh U OLEHUBATh MOCIEICTBUS JUIS
OKpY’KaIOIIeH Cpenbl OBITOBOM W TPOM3BOJCTBEHHOHN JEATEIILHOCTH YEJIOBEKAa, CBS3aHHOWU C
nepepaboTKOM BEIECTB;

3) B mpyoosoti cghepe: MPOBOANTH XUMUUYESCKHIA IKCTIEPUMEHT;

4) B cghepe qpusuueckori Kybmypsl. OKa3bIBaTh MEPBYIO ITOMOIIb MPU OTPABICHUSX, OXKOTaX U
JPYTHX TPaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHHEM.

Kpurepun oueHku yueOHOM 1eSITEJIbHOCTH 0 XUMUM

Pe3ynpratoM mpoBepKu ypOBHS YCBOEHHS YUeOHOTO MaTepuana sBisercs otMeTka. [Ipu
OIICHKE 3HAHUW yyallMXcs mpeanojaraercs oOpamaTh BHUMaHu€ Ha MPaBUIbHOCTD,
OCO3HAHHOCTh, JIOTUYHOCTh U JI0OKa3aTeNIbHOCTh B H3JIOKEHWU MaTepuana, TOYHOCTh
UCIIOJIb30BAHUSl XUMHUYECKONH TEPMHUHOJOTHH, CaMOCTOSTENbHOCTh OTBeTa. OleHka 3HaHMI
npeanoiaraeT y4éT MHIUBUIAYAIbHBIX OCOOEHHOCTEH yuammxcs, auddepeHunpoBaHHbIN
MOJIX0/1 K OpraHu3anuu paboTsl B Kllacce.

Hcxons n3 MOCTaBIEHHBIX LENEH, YIUTHIBAETCA:

[IpaBUIBHOCTE U OCO3HAHHOCTH M3JIOKEHUS COJEPKAHUS, NOJHOTY PACKPBITUS MOHATHM,
TOYHOCTh YNOTPEOICHHs HAyYHBIX TEPMUHOB.

Crenenb c(OpMUPOBAHHOCTU UHTEIIEKTYaJIbHBIX U 00IIey4eOHBIX YMEHUH.

CaMoCTOATENBHOCTD OTBETA.

PedeByro rpaMOTHOCTB U JIOTUYECKYIO [TOCIIE0BATENBHOCTD OTBETA.

YCTHBIN OTBeT.
Ounenka "S5" craBuTcCs, €CIIM YYEHUK:
[Toka3piBaeT riIyOOKOE€ M IMOJHOE 3HAaHWE M TIOHUMaHME BCEro 00bEMa MPOrpaMMHOTO
MaTepuanga; IOJIHOE IOHMMAHHE CYIIHOCTH pPAacCMaTpUBAcMbIX IOHSTHUH, SIBICHUH U
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3aKOHOMEPHOCTEM, TEOPHUIA, B3AMMOCBSI3EH;

YMeeT cocTaBUTh IOJIHBIM M IIPABWIIBHBIN OTBET HA OCHOBE M3YYEHHOI'O MaTepHalla; BbIICIATh
IJIaBHBIE TIOJIOKEHUS, CAMOCTOSITEJIbHO IOATBEP)KIAaTh OTBET KOHKPETHBIMU IpUMEpPaMH,
(dakTamMM; CaMOCTOSTENIFHO M AapryMEHTHUPOBAHO JeNlaTh aHaiu3, OOOOIIEeHUs, BBHIBOJBI.
VYcranaBiMBaTh  MEXKIpPEAMETHbIE (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHWWA) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM NPHUMEHATH IOJIYYEHHbIE 3HAHUS B HE3HAKOMOM
curyanuu. [locnenoBarenbHo, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IIMO0YHO M3IaraTh y4eOHbBIH
MaTrepuai; AaBaTb OTBET B JIOTMYECKOW IOCIIEOBATENBHOCTH C MCIIOJIb30BAHUEM IPUHATON
TEPMUHOJIOTHH; JAeJaTh COOCTBEHHBIC BBIBOJBI, (OPMYIUPOBATH TOYHOE ONPEACICHHE W
HCTOJIKOBAHNE OCHOBHBIX NOHSITUI, 3aKOHOB, TEOPUIA; IPH OTBETE HE MOBTOPSTH JOCIOBHO TEKCT
yueOHHKa; U3JaraTb MaTepuaj JUTEPATYpPHBIM S3BIKOM; NMPAaBUIBHO U OOCTOSTEITHHO OTBEYATh
Ha JOIOJIHUTENbHbIE BOMPOCH yuuTens. (CaMOCTOATENbHO W palMOHAIBHO HCHOJIb30BaTh
HarJiigHble MOCOOMS, CIPAaBOYHbIE MaTepHalibl, YUYEOHMK, JONOJHHUTEJIBbHYIO JIUTEPATYPY,
MEPBOUCTOYHUKH; TPUMEHATh CHCTEMY YCIOBHBIX OOO3HAYeHHI MpH BEACHUU 3alluceH,
COMPOBOXKJAIOIINX OTBET; HCIOJIb30BaHUE Ui J0Ka3aTeJbCTBA BHIBOJOB W3 HAONIOJEHUN U
OTIBITOB;

CaMoCTOATENbHO, YBEPEHHO U 0€30IIMO0YHO TNPUMEHSIET IOJIyY€HHBbIE 3HAHHUS B PELICHUU
mpoOjieM Ha TBOPYECKOM YpPOBHE; JOMYCKaeT He OoJjiee OJHOTO HEeAOo4YE€Ta, KOTOPBIN JErKo
UCIpaBIIAEeT MO TpeOOBaHUIO YUUTENs; UMEET HeoOXOAMMble HaBBIKM pabOThl ¢ mpubOopamu,
yepTeXamMH, CXeMaMH M TrpauKaMu, COMYTCTBYIOUIMMH OTBETY; 3allCH, COMPOBOKJIAIOLINE
OTBET, COOTBETCTBYIOT TPeOOBAHUSAM

Ouenka "4" cTaBUTCS, €CIIH YUCHHUK:

[Toka3piBaeT 3HAHUS BCEr0 M3YYEHHOrO0 MPOrpaMMHOro wmarepuana. Jlaét mnoJgHeld U
MIPaBWJIbHBIN OTBET HAa OCHOBE M3YYEHHBIX TEOPHI; HE3HAYUTENIbHbIE OMMOKU U HEAOYETHI MpU
BOCITPOM3BE/ICHUN M3YUYEHHOTO MaTepuala, ONpeaeeHHs] OHITUI Jlal HemoJIHble, HeOoIblIne
HETOYHOCTH MpPHU HCIOJB30BaHWM HAYYHBIX TEPMHUHOB WM B BBIBOAAX M OOOOLICHUSAX U3
HaOJI0/ICHUH U ONBITOB; MaTepuaj U3jaraeT B ONPEAesIEHHOM JIOTHYECKOM MOCIeI0BaTEIbHOCTH,
IPU ATOM JOMYCKAaeT OJHY HerpyOyio ommuOKy miM He Oojee IByX HEJOYETOB W MOXKET HX
UCIPAaBUTh CAMOCTOATEIHHO IPU TPeOOBAaHUU WM MpPU HEOOJBIION MOMOIIM MPENnoiaBaTes; B
OCHOBHOM YCBOWJI Y4YeOHBIH MaTepual; MOATBEP)KIAeT OTBET KOHKPETHBIMU IPUMEpaMUu;
MIPaBUJIBHO OTBEYAET HA JOMOJHUTEIbHBIC BOIPOCHl YUUTEIS.

YMeeT caMOCTOSITENFHO BBIACISATH TJIaBHBIC MTOJIOKEHUS B U3YYEHHOM MaTepuale; Ha OCHOBaHUU
(dakToB M mpuUMepoB 0000WIaTh, JeiaTh BHIBOJbI, YCTaHABIMBATh BHYTPUIIPEIMETHBIE CBS3U.
[IpuMeHSTh MOJYYEeHHbIE 3HAHUS HA NPAKTUKE B BUIOM3MEHEHHON CHUTYyalllH, COONOIATh
OCHOBHBIE MPaBWJIa KYJAbTYpPhl YCTHON pedHd M COMPOBOXKIAIOIICH MUCHMEHHOMW, HCIOIb30BATh
Hay4YHbIE TEPMUHBL;

B o0cHOBHOM IpaBWIIBHO JaHBI OTIPEACTICHUS TOHITUI U UCTIOIB30BAHbI HAYYHbIE TEPMUHBI;
OTBeT caMOCTOSITETTbHBIN;

Hanuuue HeTOUHOCTEH B H3J10KEHUU MaTepuaa;

OnpenenexHust NOHATHI HEMOJIHBIE, JOMYIICHb HE3HAUYUTEIbHBIC HAPYIICHUS

MO CJIeIOBATEIbHOCTH U3JI0KEHHUSI, HEOONIbIIINE HETOUHOCTH MPHU MCIIOJIb30BAaHUN HAyYHBIX
TEPMHUHOB WJIH B BBIBOJIaX U 000OIIEHUSX;

CBs13HOE U MOCIIEA0BATENBHOE U3JI0KEHUE; IIPU TIOMOIIM HABOASIINX BOIIPOCOB YUUTEISA
BOCIIOJIHSIFOTCS ClI€JIaHHbIE MPOMYCKH;

Hanuune KOHKpETHBIX MPEACTABICHUIN U 3JIEMEHTAPHBIX PEATIbHBIX MOHATHI U3y4aeMbIX
XUMUYECKUX SIBJICHUH;

[Ipu pemennu 3aga4 ceaaHbl BTOPOCTETIEHHBIE OIIHOKH.

Ounenka "3" craBuTCs, €CIIM YUEHUK:
YCcBOMII OCHOBHOE COJiepKaHue Y4eOHOro MaTepuaia, UMeeT MpoOesbl B YCBOCHUU MaTepuala,
HE NPENATCTBYIOIINE JAIbHENIIEMY YCBOEHHUIO IPOTPAMMHOI0 MaTepUaa;
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Martepuan u3naraeT HeCHCTEMaTH3UPOBAHHO, (PparMeHTapHO, HE BCET/Ia MOCIEI0BATEIILHO;
[Toka3piBaeT HEMOCTATOYHYIO C(HOPMUPOBAHHOCTH OTNENBHBIX 3HAHWW M YMEHUU; BBIBOJBI U
00001IeHNs apryMEHTHPYET ¢1abo, JOMyCKaeT B HUX OIIHOKH.

JlomycTun omMOKM W HETOYHOCTH B WCIOJIB30BAaHUHM HAyYHOW TEPMHHOJIOTHH, OMpPEICIICHUs
MOHSATHH Al HeJOCTATOYHO YETKHE,

He wncronib30Ban B KauecTBE JOKA3aTeNIbCTBA BBHIBOABI M 0000IIeHUS U3 HAONIOACHUH, (DaKTOB,
OTIBITOB HJIU JIOITYCTHJI OIIMOKH IIPH MX M3JI0KCHHH;

HcneiThIBaeT 3aTpylHEHUS B TPUMEHEHUM 3HAHWNA, HEOOXOAMMBIX IS pEHICHUS 3aaad
Pa3IUYHBIX THIIOB, IPH OOBICHECHUH KOHKPETHBIX SIBJICHHI Ha OCHOBE TEOPUH U 3aKOHOB, WU B
MOATBEPKICHUU KOHKPETHBIX TPHUMEPOB MPAKTUUCCKOTO MPUMEHEHHS TCOPHIA;

OTBe4aeT HEMOJHO Ha BOMPOCHI y4uTeNs (YIycKass W OCHOBHOE), WM BOCIPOHM3BOJUT
COJIep’KaHNEe TeKCTa y4eOHHKA, HO HEIOCTATOYHO IMOHUMAET OT/CIbHBIC TIOJI0KEHHS, NMEIOTUE
Ba)KHOE 3HAUCHHE B 3TOM TCKCTE;

OOHapyXUBaeT HEIOCTATOYHOE MMOHUMAHHUE OT/ACIBHBIX IOJIOKCHHIA TPH BOCIIPOM3BEICHHUH
TeKcTa ydeOHMKa (3armcel, MepBOMCTOYHUKOB) WM OTBEYAET HETOJHO Ha BOIMPOCHI yUHUTEI,
JIOTIyCKasi OJIHY - JIB€ TpyObIe OMINOKH.

Cnaboe 3HaHWE XHMHYECKOW HOMEHKJIATYPBI, OTCYTCTBUE TPAKTUYECKUX HABBIKOB PabOTHI B
00JTIaCTH XMMUH,

CKyIHBI XHMHUYECKUE TIPEJICTABICHHUS, TTPEO0IanaroT GOpMaATHCTHICCKUE 3HAHUS;

Tonpko TIpH TOMOTIIM HABOSIINX BOIIPOCOB YICHUK YJIABIMBACT XUMUICCKUE CBA3H.

Ouenka "2" cTaBUTCS, €CIIH YUCHHK:

He ycBoun u He packpblll OCHOBHOE COJEpKaHHE MaTepHaa;

He nemaer BEIBOAOB M 0000IIEHUIA.

He 3Haer m He mMOHMMaeT 3HAYMTENbHYIO WJIM OCHOBHYIO YacTh NMPOTPAaMMHOIO MaTepuasia B
npeienax NOoCTaBIEHHBIX BOIIPOCOB;

Nmeer cnabo chopMupoBaHHBIE U HEMOJIHBIE 3HAHUS U HE YMEET NMPUMEHSATh UX K PEUICHHUIO
KOHKPETHBIX BOIIPOCOB U 337a4 1o 00pa3sity;

[Ipu oTBeTe (Ha OJMH BOIPOC) IOMycKaeT Oojee ABYX I'PYOBIX OIIMOOK, KOTOPHIE HE MOXKET
UCIPABUThH JIaKe MPHU MOMOIIU YUUTEIS.

Ounenka "1" craBuTCs, €CIU YUYCHUK:
He MoxeT OTBEeTUTh HM Ha OJIMH U3 MTOCTABJICHHBIX BOIIPOCOB;
[ToaHOCTBIO HE YCBOMIT MaTEpHalL.

HpnMeanne. ITo oxonuanuu YCTHOI'O OTBETA yHallCrocs IneaaroroMm maéres KpaTKI/Iﬁ aHaJIu3
OTBCTAa, 0OBABIIAETCS MOTUBHUPOBAaHHAA OLCHKA. Bos3moxxHO MPUBJICUCHUC APYIUX ydalllUuXCsa JI
aHalIn3a OTBCTA, CaMOaHaJIn3, IMPCIJIOKCHUC OLICHKH.

Ouemca CaMOCTOATEC/IbHBIX MMCbMCHHBIX U KOHTPOJBbHBIX pa60T.

Ounenka "S" craBuTCs, €CIIM YUEHUK:

BBITNOJIHWI paboTy 6e3 omrOoK U HeT0UETOB;

JOIyCTHJT He 00Jiee 0IHOTO He0YETa.

Ouenka "4" cTaBUTCS, €CIM YYSHHUK BBIIIOIHUI pabOTy MMOJHOCTHIO, HO JOMYCTUI B HEH:

He 06oJiee 0HOM HErpyOOi OMIMOKU M OJTHOTO HEJ0YETa;

WM He 0oJiee BYX HETOYETOB.

Ouenka "3" craBUTCA, €CJIM YYEHUK MPABUIIBHO BBITIOJIHUI HE MEHEE MOJIOBHUHBI pabOThI MU
JOITYCTHII:

He 0oJiee IByX rpyObIX OIMOOK;

M He OoJiee 0AHOM IpyOoi U OJHOM HerpyOoi OIMOKK U OJHOTO HEA0UETa;



WM He 0oJiee IBYX - TPEX HErpyObIX OMNOO0K;

W OJTHOW HEerpy0oil ommOKu U TPEX HEAOUETOB;

WIH TIPU OTCYTCTBHH OIINOOK, HO MPU HATMYUH YETHIPEX - TSTH HEJTOUETOB.

Ounenka "2" craBuTCs, €CIIM YUEHUK:

JOIMYCTHJI YUCJIO OMIMOOK M HEJOYETOB IMPEBOCXOMAIIEe HOPMY, MPH KOTOPOH MOKET OBITh
BBICTaBJIeHA o1leHKa "3";

WM €CJIM TIPABUIIBHO BBITIOJHII MEHEE MOJIOBUHBI PA0OTHI.

Onenka "1" craBuTcs, €CIM YYEHUK:

HE MPUCTYTAJT K BHITIOIHEHUIO Pa0OTHI,

WM MPaBUIIbHO BhINOIHMI He Oosiee 10 % Bcex 3a1aHuil.

IIpumeyanue.

YauTens WMEET TPaBO IOCTABUTh YYCHHWKY OIICHKY BBIINIE TOH, KOTOpas MpPeayCMOTpEHa
HOpPMaMH, €CJTM YIEHUKOM OPUTHHAIBHO BHITIOJHEHA padoTa.

O1eHKH ¢ aHAJTM30M JIOBOJSITCS JIO CBEICHUS YJalINXCsl, KaK MPaBUIIO, Ha TIOCIEIYIOIIEM YPOKe,
npenycMarpuBaeTrcs paboTa HaJ OIIMOKaMH, yCTpaHEHHE MTPOOEIIoB.

OueHka Ka4ecTBa BLINOJHEHUA
NMPaAKTHYEeCKUX PadoT M0 XUMHH.

Otmetka "5"

[IpakTudeckas WJIM CcaMOCTOSATENIbHAs padoTa BBIMIOJHEHA B IOJHOM OO0BEME C
coOmoneHneM  HEOOXOIUMOM  TOCIEAOBATebHOCTH.  Yuamuecs paboTaid  TOJHOCTBIO
CaMOCTOSTENIFHO: TOI00pay HEOOXOIUMBIE JIJIsl BBITIOJHEHUS MpeAiaraeMbIX paboT MCTOYHUKU
3HaHWH, TOKA3aJIM HEOOXOAMMBIE ISl TIPOBEACHUS MPAKTUUECKHUX
1 CaMOCTOSITEIBHBIX PA0OT TEOPETUUECCKUE 3HAHUS, TPAKTUIECKUE YMECHHS U HABBIKH.

PaboTa odopmiieHa akKypaTHO, B ONITUMAIILHOM TSl PUKCAIIMK PE3YIBTATOB (hOpME.

dopma (ukcaruu MaTepruagoB MOXET OBITh NPEIOKEHA YYUTEJIEeM WJIM BbhIOpaHa CaMHMH
YYAIIUMHUCS.

Otmetka "4"

[IpakTHueckass WM caMOCTOSTEIbHAs pab0Ta BBHINOJHEHA YYaIIMMHUCS B IOJIHOM OOBbEME U
CaMOCTOSATENLHO.

JlomyckaeTcsi OTKJIOHEHHE OT HEOOXOAMMOM MO CIIEIOBATEILHOCTH BBITIOJTHEHUS, HE BIIMSIOIICE
Ha MPaBWJILHOCTh KOHEUYHOTO pe3yJIbTara.

Hcnonb3oBaHbl yKa3aHHBIE YYUTEIEM UCTOUHHKU 3HAHHUH, BKIIOYasl TaONUIIbI U3 ydeOHUKA.
PabGora mokaszana 3HaHUE OCHOBHOTO TEOPETHYECKOTO MarepHhala M OBJIAJCHUE YMEHUSIMH,
HEOOXOIMMBIMU ISl CAMOCTOSITEIIBHOTO BBITIOJTHEHUS PaOOTHI.

JlomyckaroTcst HETOYHOCTH M HEOPEKHOCTh B 0(pOPMIICHUH PE3YAbTaTOB PabOTHI.

Otmerka "3"

[IpakTnueckas paboTa BbIONHEHA U OGOpPMIICHA YyYallUMHUCS C TMOMOUIBIO YUUTENs WIH
XOPOIIIO MOATOTOBJIEHHBIX M YK€ BBHITIOJHUBIIUX HA "OTIWYHO" MaHHYIO paboTy yudamuxcs. Ha
BBITIOJIHEHHE Pa0OThI 3aTpau€HO MHOTO BPEMEHU (MOXKHO JaTh BO3MOXHOCTH JOJeNaTh padoTy
noMa). Yyaruecs Moka3aid 3HaHHUS TEOPETHUYECKOTO0 MaTepuaia, HO UCIBITHIBATH 3aTPYAHECHHUS
MIPH CaMOCTOATENHHOM padoTe.

Otmerka "2"

BricTaBnsiercss B TOM cilydae, KOTJia YdJalldecs OKa3aJuCh HE TMOJTOTOBICHHBIMH K
BBITIOJIHEHUIO 3TOW paboThl. [lomydeHHbIE pe3yabTaThl HE MO3BOJSIOT CHIENaTh MPAaBHIBHBIX
BBIBOJIOB M TIOJHOCTBIO PACXOMAATCS C TIOCTABICHHOW Ieiblo. OOHApY:KEHO IUIOX0€ 3HAHHE
TEOPETHUECKOTO Marepraliia U OTCYTCTBHE HEOOXOIMMBIX YMEHM. PyKOBOJICTBO M MOMOIIL CO



CTOPOHBI YYUTENII W XOpOUIO MOJrOTOBJICHHBIX YyYalmuxcsi HEI(P(EKTUBHBI H3-3a IUIOXOU
IIOATOTOBKH Y4aIllEeroCsl.

Temaruuyeckoe MJIAHUPOBAHUE

11 knacc
Ne | Tema ypoka Conep:xanue Ilnanupyemblie pe3yabTaThbl
2]
5 npeaMeTHbIE Metanpeamerubie Y'Y J{
=
Tema 1. Ctpoenue BemecTB (9 1)

1 | OcHoBHBIE CrpoeHue atoMa: cocTasB spa IIpedcmaename PeryasiTuBHbIE
CBEICHUS O (HYKJIOHBI) U JIEKTPOHHAS CIIOKHOE CTPOEHHE 1. KoppektupoBare gesren
CTPOECHUH obounouka. [lonstue 00 aToMa, COCTOSIIETO U3 BHOCTh: BHOCUTh
aToMma. n3oronax. [lonsarue o S7pa 1 2JIEKTPOHHOM M3MEHEHUS B IIPOLIECC C
BBonHb1i XUMHUYECKOM 3JIEMEHTE, KaK OBOIIOYKA. y4€TOM BO3HHUKIIUX
WHCTPYKTaX MO | COBOKYITHOCTH aTOMOB C Haxod TPYIHOCTEH U OIINOOK.

axooums
Tb OJIMHAKOBBIM 3apsJIOM s]Ipa. B3AMMOCESI3H MEYKI 2. CocraBusTh IJ1aH
JHemoncmpayuu. TlopTpeTrsl OO HIEM y OTBeTAa; paboTaTh C
3. Pesepdopaa, H. bopa. TEeKCTOM naparpada u ero
’ AJIEMEHTA B
BuneodparmeHTs! u crnaiiabt Hennonieckoi KOMIIOHEHTAMU;
«bonbioit agpoHHBIN cncpTel\fe 17 3. ®opmynupoBaTh
KOJIIIAUuAep», «YpOBHHU MeHL[eneel.sa H y4eOHyI0 3a/1auy Ha
CTPOEHUS BEIIECTBA» CTDOCHICM G ATOMA OCHOBE COOTHECEHHUS TOIO,

2 | Ilepuonnyeckas | Ousndeckuit CMBICII Copcmaeﬂﬂmb ) YTO YK€ U3BECTHO
cucreMa npuHsaTol B Tabmume JI. U. SNEKTPOHHKIE H yYalumces, ¥ Toro, YTo
XUMUYECKHUX MengeneeBa CUMBOJIMKHU: €I11€ HE U3BECTHO.

AJIEKTPOHHO-
AJIEMEHTOB MOPSKOBOTO HOMEpaA rpadaecKue
A. . JJIEeMEHTa, HOMepa Iepuoja u (OPMYJTBI ATOMOB s Ilo3HaBaTebHbIE
MengeneeBa u | Homepa rpynnbl. [loHsitue o E dyaﬂemenmoe ’ 1. YMeTb caMOCTOSATENBHO
y4€HHUE O BaJIEHTHBIX AIIEKTPOHAX. P ' MJIAaHUPOBATH MYTH
CTPOEHHH Oto6pakeHne crpoenus | [peocmasiime JOCTUKEHUS LIENIEH, B TOM
aroma 3JIEKTPOHHBIX o6onoyex | PA3BUTHC HAYHHBIX YKCIIE ATbTEPHATUBHEIE,




aTOMOB XUMUYECKUX
JJIEMEHTOB c MIOMOIIIBIO
ANIEKTPOHHBIX W AJIEKTPOHHO-
rpadudeckux Gpopmyir.
OOmwsicHeHUe
3aKOHOMEPHOCTEW HW3MEHEHHUS
CBOMCTB 3IIEMEHTOB B
Mepuoax u rpymnmnax
MEPUOJNYECKON CUCTEMBI, KaK
CIEICTBUE UX BIEKTPOHHOIO

CTPOCHHUS. ONeKTpOHHbIE
ceMelcTBa XUMHYECKUX
DJIEMEHTOB.

Jlemoncmpayuu. Paznuanbie
dhopmsl [Tepuonnueckoit
CHCTEMBbI XUMHUYECKUX
anemenToB /1. 1. MeHneneena.
[Toprper . . Menneneena.
Jlabopamopmvie onvimoi.
MopenrpoBaHue OCTPOEHUS
[Tepuonnuyueckoil CHCTEMBI C
TTOMOIIIHIO KaPTOYEK

TEOPUHU 110 CUpaAIA

Ha OCHOBE TpeX
(hopMyTUpPOBOK
ITepuonuueckoro

3aKOHA.

Onucwleams CTpOEHUE
aroma ¥ CBOMCTBA
XUMHUYECKUX

AJIEMEHTOB U UX
COEIMHCHUM Ha

OCHOBE

[Tepuonnueckou

cucremsbl . U.
Menneneena.

Omnocumo xumuuecxkue
97IeMEHMbL K MOMY UL UHOMY
971eKIMPOHHOMY CEMEUCMEBY.
Packpvieamos ocobennocmu
CMPOeHUss AamomMos
d-anemenmos u f-snemenmos.

OBJIaZICHUE YMEHUEM
COIOCTABIIATh
AKCIIEPUMEHTAJIbHBIE U
TEOPETUYECKUE 3HAHUS C
0OBEKTUBHBIMU PEAIUAMHU
YKU3HH.

2. Ucnonb30BaTh NpUEMBI
paboThl ¢ MHpOpMAIUEH
(mouck u oréop
MCTOYHUKOB HEOOXOAMMOM
uH(popMaIuy,
cucTeMaru3arus
uH(popMaun).

KoMMyHUKATHBHBIE

1. Bmagets
MOHOJIOTUYECKON U
Jaorudeckoit popmamu
peYH B COOTBETCTBUH C
HOPMaMH POJTHOTO SI3bIKa;
BBIpaKaTh CBOU MBICITH C

CraHoBiieHHe [Ipennocelnku OTKPBITHS JIOCTAaTOYHOM MOJTHOTON U
[Tepuonnueckor | [leppoanyeckoro 3akoHa U TOYHOCTBIO;
0 3aKOHA U TEOpUHU XUMHUYECKOTO 2. ®opMHUpPOBAHKE YMEHUS
TEOpUU CTPOECHUS OpraHUYeCKUX paboTarh B mapax,
XUMHUYECKOTO COEMHEHUH; pPOJb JIMYHOCTH OTBEYaTh Ha BOIIPOCHI
CTPOECHUS B UCTOPUM XHMMHH; 3HAYEHUE YUUTEIS, YMEHUE
MIPAaKTUKH B CTAHOBJICHUU U UCIIOJIb30BaTh
pa3BUTUH XUMHUYECKUX XUMUYECKUH SI3BIK,
TEOPHUIl. yMeHue paboTarb ¢
Jlemoncmpayuu. Iloptpets /. XUMHUYECKOHN NOCYI0M.
N. Menpeneera u A. M. 3. ®opMHpOBaHNE YMEHHUS
bytneposa CIylmaTh y4UTENs, BECTU
JIMAJIOT C yYUTEIEM U
JPYTUMU YYaITUMHUCH.
HNonnas Karnonst wu aHuoHBl: uX | Xapakmepuzoeamo PeryasitTuBHbIE:
XUMUYeCKas 3apsaapl U KiIaccuUKAMs MO | HOHHYIO CBSI3b KaK CBS3b, 1. IlnanupoBanue
CBSI3b U MIOHHBIE | COCTAaBy HA MPOCTbIE U | BOSHUKAIOUIYIO MyTEM y4eOHOTO COTPYIHUYECTBA
KPUCTAJTMYECK | CIIOXKHBIE. [IpencraButenu. | oTAa4YM UK TIpUEMaA C YUUTEEM U
Ue pelETKU [Toustue 00 MOHHOM | 3JIEKTPOHOB. CBEPCTHUKAMH —

XUMHYECKON cBI3U. HMoHHas
KPUCTAJUIMYECKAs] PEIIETKA U

Knaccugpuyuposams noHbl
110 Pa3HBIM OCHOBAHMUSIM.

OIpEEIICHUE LIETH,
(YHKIMI yYaCTHUKOB,




¢busnveckue CBOIICTBa
BEIIECTB, 00yCIIOBIIEHHBIE
3TUM CTPOEHHUEM.
Jlemoncmpayuu. Moneinb
MOHHOM KPUCTAJUINYECKON
PELIETKY Ha IPUMEPE XI0pHUIA
HaTpus. MuHepaibl ¢ 3TUM
TUIIOM KPUCTAJUINYECKON
PELIETKOM: KalIbLUT, FaJIUT.

Yemanasnusamo
3aBUCUMOCTb MEXY TUIIOM
XUMUYIECCKON CBSI3U, TUTIOM
KPUCTAJUINYECKON PEIIETKU
1 GU3NIESCKUMU
CBOMCTBaMH BEIICCTB.

KoBanentuas
XUMHYECKAA
CBA3b.

[TonsiTME 0  KOBAJIEHTHOM
CBSI3U.
DNEKTPOOTPHULIATETHLHOCTD,
HEMOJIApHAsT W MOJsApHAs
KOBAJICHTHBIC CBS3HU.
Kparnocts KOBAJICHTHOU
CBSI3H. MexaHu3Mbl
00pa3oBaHUsl  KOBAJICHTHBIX
CBSI3€H: 0OMEHHBIN u
JIOHOPHO- AKIENITOPHBIMN.
[TonspHOCTH MOJNEKYNBI, KaK
CJIEJICTBHE MOJISIPHOCTH CBS3HU
U TEOMETPUU  MOJIEKYIBI.
Kpucrannuyeckue pemérku c
3TUM TUTIOM CBA3U:
MOJIEKYJIIPHBIE W aTOMHBIE.
dusnyeckue CBOICTBa
BEILIECTB, 00ycCIIOBIIEHHbBIE
TUTIOM KPUCTAIINYECKUX
pEUIETOK.

Jlemoncmpayuu. Monenu
MOJIEKYJIIPHOU
KPUCTAJUIMYECKON PEMIETKA Ha
MIPUMEPE «CYXOTO JIbJIa» WIH
HOoJia ¥ aTOMHOMN
KPUCTAJUIMYECKOMN PEMIETKH Ha
npuMepe anmMasa, rpadura
uiu KBapua. Mojenb
MOJISIpHOTO 00BEMa raza

OOBACHATH NHEPTHBIE
CBOMCTBaA
OJaropOIHBIX TA30B
0COOCHHOCTSIMU
CTPOCHHUS UX aToMa.
XapakTepu3oBaThb
KOBAJICHTHYIO CBSI3b
KaK CBSI3b,
BO3HHUKAIOIIYIO 3a
cu€Tt oOpa3zoBaHUs
00X AIIEKTPOHHBIX
nap nymeéem
nepeKpul8anus
NIeKMPOHHBIX
opbumaneil.
Knaccudumuponars
KOBAJICHTHBIE CBSA3U
10 pa3HbIM
OCHOBAHUSIM.
YcraHaBiuBaTh
3aBUCUMOCTb MEXY
TUIIOM XUMHYECKOH
CBSI3U, TUIIOM
KpUCTAIUTUYECKOU
pEIETKHN

U PU3UIECKUMU
CBOMCTBaMHU BEILIECTB.

Mertamnuecka
1 XUMHUYecKas
CBSI3b

Ilonsatne o MeTamIMuecKoi
CBSI3M U METAUIMYECKHUX
KPUCTAJUIMYECKUX PELIETKAX.
dusznueckue CBOMCTBA
METAJJIOB Ha OCHOBE HX
KPUCTAJUTMYECKOTO CTPOCHHUS.
[Ipumenenne MeramioB Ha
OCHOBE UX CBOWCTB. UEpHBIEC U
IIBETHBIC CITJIABEI.

Xapaxmepuzosamo
METaAJTHYSCKYIO CBSI3b KaK
CBSI3b MEXKy aTOM-HOHa-
MH B METaJIaX U CIUIaBax
MOCPEICTBOM
000011eCTBIIEHHBIX
BaJICHTHBIX JIEKTPOHOB.
ObvsicHaAmMb €TUHYIO
MPUPOTY XUMUUECKUX

crioco0oB
B3aUMOJIEVCTBUS.

ITo3HaBaTeIbLHBIE:

1. OBnageHre 0CHOBaMU
XUMHYECKOHN
IPAaMOTHOCTH:
CIIOCOOHOCTEIO
aHaJIM3UpPOBATH U
00BEKTUBHO OLIEHUBATh
JKU3HEHHBIE CUTYAIIHUH,
CBSI3aHHBIC C XUMHUECH,
HaBBIKAaMH 0€30I1aCHOIO
oOparieHus ¢
BEIIECTBAMU,
HCIIOJIh3yEMBbIMU B
MMOBCEIHECBHOM JKM3HU.
KoMMYHHKATHBHBIE:

1. YyacTBOBaTh B
KOJUIEKTUBHOM
00CYyXJIeHUU TTPOOIIEM,
WHTETPUPOBATHCS B
TPYIIY CBEPCTHUKOB U
CTPOHTH MPOTYKTUBHOE
B3aUMOJICHCTBUE U
COTPYIHUYECTBO CO
CBEPCTHUKAMH U
B3POCJIBIMHU.




Jemoncmpayuu. Monenu
KPUCTATINYECKUX PEIIETOK
METaJIOB.

JlabopamopHvlie onvimul.
KoHncrpynposanue monenu
METAJUIMYECKON XUMUYECKOU
CBSI3U

CBSI3CH.

Yemanasnuseamo
3aBUCUMOCTb MEXy TUIIOM
XUMUYECKOU CBSI3U, TUIIOM
KPUCTAJUINYECKON PEIIETKU
1 GU3NYECKUMU
CBOMCTBaMU BEIICCTB.

Bonoponnas MexmoueKynsapHas U XapakTepu3oBarh

XUMHYECKas BHYTPUMOJIEKY/ISIpHAS 0COBGEHHOCTH

CBSI3b BOZIOPOJHBIC CBsA3U. 3HAYCHUE | arperaTHOrO
MEKMOICKYAPHBIX COCTOSIHUS BEIIECTB
BOJIOPO/IHBIX cBsizel B | Ha OCHOBE
MIPUPOJIE U )KU3HU YEJIOBEKa. MOJICKYIISIPHO-

Hemoncmpayuu. KUHETUYECKUX

BuneogparmeHnTs! u crnaiiabl IIpEeICTABIICHHIA.

«CTpyKTYpBI O€TKaY.

Ha6I;1};I;n}1,£prze OnvlMol. Yeranasmsarn

Jlenaryparus 6enka MOKTPEMETHDIC
CBsI3U ¢ (PU3UKOM Ha
ATOM OCHOBE.
YcranaBiuBaTh
MEXIIPEIMETHbBIC
CBSI3U ¢ OMOJIOTHeH Ha
OCHOBE pacCMOTPEHUS
MPUPOABI BOAZOPOIHOM
CBSI3U U €€ pOJIU B
OpraHM3aluy KUBOU
MaTepUu.

[Tonumepsl [Tonyuenue NONUMEPOB | Xy haxmepusosams PeryasitTuBHble:
PeaKIMAMU TIOMMMEPU3AIMH H | neayiypy 1. CamocTosiTeNnbHO
MOJIMKOHJIEHCALUH. OJIMMEPH3aLMK U aQHAJIM3UPOBATH YCIOBUSA
BaxHeime NpeACTaBUTENHN | 1o npkoHeHCALINH JIOCTUKEHUS LEIN Ha
IJIACTMACC ¥ BOJIOKOH, UX | rar crnocoBbl OCHOBE y4éTa
MOJIy4EHHE, CBOHCTBA M | oyyenus BBIJICJICHHBIX YUYUTEIEM
npuMenenue.  IIOHATHE O | cpyprernuecKux OPUEHTUPOB JCHCTBUS B
HEOPraHHYeCKUX — MOMMMEPAX | pricOKOMONIEKYIISPHBL HOBOM y4eOHOM
U UX NPEICTAaBUTEIN. X COCIMHCHUIA. Marepuaiie.
Jlemoncmpayuu. Kosnekuuu Onucoieams Ilo3HaBaTeIbHBIE:
«Ilnactmaccer», «BonokHay. OTHEIBHBIX 1. Co3naBarb u
OO6pa31ipl HEOPraHMYECKUX npesicTaBUTENEH peoOpa3oBLIBATH
IIOJINMEPOB — BELIECTB IIACTMACC ¥ BOJIOKOH, MOJIENIM U CXEMBI IS
aTOMHOM CTPYKTYpBI X CTpOEHHE 1 pelIeHns 3a1ay.

KJIacCU(DUKAITUIO 2. Obobuars
MOHATUSA —

C NOMOIIBIO POAHOTO OCYIIECTBIATS

SI3BIKA U SI3bIKA TOTHYECKYIO

XUMHUH. OTepaluIo Iepexoa
OT BHUJIOBBIX

HucnepcHsie [lonsitue o nucnepcHolt ¢asze Xapaxmepusosams IIPU3HAKOB K

CUCTEMBI U JIUCIIEPCHOHHOM  cpefe. pa3IHUHbIE THITBI POLOBOMY IIOHSTHIO.
ArperarHoe COCTOSIHHE

AUCTICPCHBIX CUCTCM Ha




pasmep wactuil ¢asbl, Kak
OCHOBa ISl KiacCU(UKAIIH

JMCIIEPCHBIX CHCTEM.
OMynbCHH, CYCIICH3UH,
a’po3011 — IPYIIIbI

IpyOOMCIIEPCHBIX CHCTEM, MX
MPEICTAaBUTENN. 30JIM U TelH
— TpyNNbl TOHKOJAHMCIICPCHBIX
CUCTEM, UX TMPEICTAaBUTEIIH.
[TonsTue o cuHepesuce u
KOATyJISIITHH.

Jlemoncmpayuu. Kosekuuu
00pa31oB pa3IuYHbIX
JUCTICPCHBIX CHCTEM.
CuHepes3uc u Koaryasuus
JlabopamopHuvie onvimol.
[Tonyuenue KOJIJIOUJHOTO
pacTBopa KypHHOTO OeJKa,
HCCIIEJOBAaHUE €r0 CBOMCTB C
ITOMOIIBIO JTa3€pHOMN yKa3Ku U
MIPOBEJICHUE €r0 JIeHATypaluH.
[Tonyuenue SMYJIbCUU
pacTUTENBPHOIO  Maclia |
HaOJIrOneHue 3a eé
pacciioeHUEM. [Tonyuyenue
CyCIIEH3UH «U3BECTKOBOTO
MOJIOKa» W HaOIIoneHue 3a eé
ceIMMEHTAaINEN

OCHOBE arperaTHoro
COCTOSIHMS IUCIIEPCHOM
¢a3bl U AUCHEPCUOHHON
cpensl. Packpvieams
POJIb Pa3IUYHBIX THIIOB
JIMCTIEPCHBIX CHCTEM

B )KU3HH IPUPOIBI U
oOmiecTBa.

KoMMYHHKATHBHBIE:

1. AnekBaTtHo
HCIIOJIB30BaTh PEYEBBIE
CpEICTBA IS PELLICHUS
pa3IMYHBIX
KOMMYHUKATUBHBIX 33]1a4;
BIIAJECTh YCTHOM U
MMHUCbMEHHOM PEYbIo;
CTPOUTH MOHOJIOTHYECKOE
KOHTEKCTHOE
BBICKa3bIBaHUE.

Tema 2. Xumuueckue peakuuu (13 u)

10

11

Knaccudukarm
1 XUMUYECKUX
peaxuuii

Annorponu3zanus u
n3oMepusalus, Kak peakiuu
06e3  HW3MEHeHHs  cocTaBa
BelecTB. AJuioTponus u eé

npuuunbl.  Knaccudukanus
peakuuié 1O  pa3’IHyYHBIM
OCHOBAaHUSAM: TO UHCIY U
COCTaBy peareHToB u
MpOAYKTOB, 10 ¢aze, IO

WCIIOBb30BAHUIO KaTaau3aropa
win GepMeHTa, Mo TerjIoBOMY
sbdexty. Tepmoxumuueckue
YpaBHEHUS PEAKIIMA.
Lemoncmpayuu. PactBopeHue
CEpHOM KHUCJIOTHI U
aMMMAYHOU CENTUTPBI U
(uKcalus TEIIOBbIX SBICHHMA
JUIL 9TUX IIPOLIECCOB

Knaccugpuyuposams
XUMHYECKHUE PEaKIIU
10 pa3Iu4YHbIM
OCHOBAHUSIM.
Paznuuamo
0COOCHHOCTH
Kiaccuukanuu
peakui

B OpraHUYe€CKOM1
XUMHUHU.
Xapaxmepuzosams
TEIIOBOM A hEKT
XUMHUYECKUX pPeaKIuit
1 Ha €r0 OCHOBE
pa3nuyarh dK30- U
SHAOTEPMUYECKUE
peakuuu. Ompasicamo
TEIUIOBOH 3P eKT
XUMHUYECKUX PEAKLIUU
Ha TIHUCHhME C
MOMOIIbIO
TEPMOXUMHUYECKUX
ypaBHeHUH. [Iposooumu

PerviasiTuBHbIE:

1. PaGoras o mutany,
CBEPATH CBOU JICHCTBUS C
1EJIBIO U, TIPH
HEOOXOINMOCTH,
HCIIPABJIATH OMIUOKH
CaMOCTOSTEILHO.
2.KoppekTtupoBars aesresn
BHOCTh: BHOCHUThH
W3MEHEHHS B TIPOIIECC C
Y4€TOM BO3HUKIIIHNX
TPYIHOCTEH U OMHOOK;
HaMeuaTh CIOCOOBI UX
yCTpaHEHUsl.
Ilo3HaBaTebHBIE:

1. ®opmupoBaTh YMEHHUS
yCTaHABIUBATh CBS3U
MEX1y pearbHO
HaOIIOIaeMBIMHU
XUMHUYECKUMH SBIICHUSIMH
U TIPOIIECCaMHU,
MIPOUCXOISIINMHU B
MUKpPOMHPE, OOBACHATH




pacy€Thl Ha OCHOBE
TEPMOXUMHUYECKUX
YPaBHEHHUH.
Habnwooams u
onucvleams
JIEMOHCTPAllMOHHBIN
XUMHYECKUN
AKCIIEPUMEHT.

12

CxopocTh
XUMHUYECCKUX
peaxkuuii

@DakTopsl, oT KOTOPBIX
3aBUCHUT CKOPOCTh
XUMHYECKUX peaKuHmii:
pupoa pearupyroumx
BEILECTB, TeMIeparypa,
IIJIOIA/Ib 170'¢
CONPUKOCHOBEHHUS

pearupyromux BelEeCTB, HX
KOHIIEHTpAIUsl, TPUCYTCTBUE
karanusaropa. Ilonsatue o
karanusze. DepMeHThl, Kak
OMoJOTUYECKIE
Katanuzaropbl. MHruburtopsi,
KaK «aHTOHUMBI»
KaTaJgnu3aTopoB U UX 3HAYCHHUE.
Jlemoncmpayuu.
B3aumoneiicTBHs pacTBOPOB
COJISTHOM, CEpHOM U YKCYCHOM
KHUCJIOT OJUHAKOBOM
KOHUEHTpaLuu ¢
OJIMHAKOBBIMHU KyCOYKaMU
(rpanynamu) IUHKA U
B3aMMOJICHCTBUE OJJUHAKOBBIX
KYCOUYKOB Pa3HbIX METAJNIOB
(Maraus, MHKA, JKeJe3a) ¢
PacTBOPOM COJISTHOM KUCJIOTHI,
KaK IIpUMEP 3aBUCUMOCTH
CKOPOCTU XUMUYECKUX
peakiuil OT IPUPOIbI
BelecTB. BzanMoaelicteue
pacTBOpOB THOCYNb(]arTa
HaTpusl KOHIIEHTPALMU U
TEMIIEpaTypbl C paCTBOPOM
CEpHOM KHUCJIOTBHI.
MonenupoBaHHe «KUIISIIETO
cios». ['eTeporeHHblil KaTanus
Ha MpUMepe pas3noKeHUS
MepOKCUa BOJOPOIa B
MIPUCYTCTBUU AUOKCH]IA
Maprasua.

JlabopamopHule onvimul.
Hcnonb3oBanue
HEOPraHUYeCKUX
KaTaJIu3aTopoB (cosei xkenesa,

Hayuamcsa: na3biBaTh
(axTopbl, BIUSIONINE HA
CKOPOCTb XUMHYECKOMN
peaKIuu U OOBICHATH UX
BJIMSIHUE HAa CKOPOCTh
XUMHUYECKON pEeaKInu;
Ha3bIBaTh (PAKTOPHI,
BJIMSIIOIINE HAa CMEIIEHNE
XMMHUYECKOTO PaBHOBECHSI.

Ionyuam eo3moorcnocms
Hay4umscs: TPOTHO3UPOBATH
pe3yJbTaThl BO3ICUCTBUS
pa3nUYHbIX (PaKTOPOB Ha
U3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKInu;

IPUYHHBI MHOTOOOpa3us
BEIIIECTB.

2. @opMUpPOBaTh YMEHHUS
0e30MmacHoOro u

3 PEeKTUBHOTO
UCTIOJIb30BaHHUS
1a00pPaTOPHOTO
000pynOBaHUS.
KoMMyHHKaTHBHbIE:
1. [InanupoBars
yuebHoe
COTPYAHUYECTBO C
YYUTETIEM U
CBEPCTHUKAMU;
BIIAJICTh
MOHOJIOTUYECKOU 1
JMAJIOTHYECKOHN
dbopmamu peun B
COOTBETCTBUH C
HOpPMaMH POJTHOTO
SI3BIKA.




MO/IMJIA KaJusl) U IPUPOIHBIX
00BEKTOB, CoJepIKALTIX
Karasnazy (CbIpoe MsCo,
KapTo(enb) IS Pa3TIOKCHHIS
MIEPOKCHJIa BOAOPOIa

13

O6paTuMoCTh
XUMHUUYCCKUX
peaKuuii.
XUMHUYECKOe
paBHOBeCHE U
CITIOCOOBI €ro
CMCIILICHUA

Krnaccudukanuss XUMHYECKHX
peakuui 10 IpPU3HAKY HX
HanpasieHus. Ilonarue 006
o0OpaTUMBIX  peaknmusix |
XUMHUYECKOM PaBHOBECHH.
[Ipunnun  Jle-Illarense m
CHOCOOBI CMeIlEeHUs
XMUMHUYECKOTO paBHOBECHSI.
Obmas XapaKTepuCTHKa
pEaKUMii CUHTE30B aMMHUaKa 1
oKcHJa cepoi(VI]) "
paccMoTpeHue YCIIOBUU
CMEIIIEHUs UX paBHOBECHUS Ha
MIPOU3BO/ICTBE.
Jlemoncmpayuu. Cmenienue
paBHOBecus B cucteme Fe’' +
3CNS™ < Fe(CNS);
Jlabopamophvie onvimui.
Nnmroctpanusa npasuia
bepromnne Ha npakTuke —
MPOBEJICHUE PEAKIINH C
oOpa3oBaHHeM OcajiKa, raza u
BOJIbI

Xapaxmepuzoeamuv
COCTOSIHUS
XHUMHYECKOTO
paBHOBeCHUS U
CIIOCOOBI €T0
CMEIIICHHUS.
Ilpeockazvieams
HaIpaBJICHUE
CMEIIIEHUS
XAUMHYECKOTO
paBHOBECHS TIPH
W3MEHEHUH yCJIOBHM
MIPOBEICHUS
oOpaTuMoin
XUMHYECKOMU
peaxkimu.
Apeymenmuposams
BBIOOp ONTHUMAJTBHBIX
YCJIOBUM MPOBEICHUS
TEXHOJOTHYECKOTO
rpoilecca.
Habnwoams u onuceieams
JIEMOHCTPaIMOHHBIHN
XUMHYCCKHUH SKCIICPUMCHT.

14
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I'uaponus

OOparuMblii 1 HEOOpaTUMBII
rugponsel. ['maponus coseit
u ero TUOBL [ waponus
OPraHWYECKUX COCTUHEHUU B
JKUBBIX  OpPraHU3MOB,  Kak
OCHOBa OOMEHa  BEIIECTB.
[Tonarue o0 sHEpPreTHYECKOM
oOMEHEe B KIETKEC U POJIH
TUJIPOJIN3a B HEM.
Jlabopamopmvie onvimui.
HcnpiTanne HHIMKAaTOpaMH
Cpellbl pacTBOPOB COJICH
Pa3IMYHBIX TUIIOB.

Xapaxmepuzosamuo
TUAPOJIN3 KaK
oOMeHHOE
B3aHMMOJICHCTBHE
BEIIECTB C BOIOU.
Banucvieams
YpaBHEHUSI pEaKIIui
THAPOJIN3a
pPa3IUYHBIX COJICH.
Pasznuuams ruaponus
110 KAaTUOHY U aHUOHY.
IIpeockaszvieams
peaxyuio cpeovl
B800HbBIX PACTBOPOB
cosneii, o00pa3oBaHHBIX
CHJILHBIM OCHOBaHHEM
U cJ1a00H KHUCJIOTOM,
clIaObIM OCHOBaHHEM U
CUJILHOM KHMCIIOTOIA.
Packpvisams poib
00paTUMOro ruapoIn3a
OpraHHYECKUX
COCJIMHEHUH KaK

PeryisiTUBHBIE:

1. KoppektupoBarb
paboTy 1Mo XOmy
BBITIOJIHEHUS 3a1aHUS TIPH
yKa3aHUH €My Ha OMINOKH
U3BHE.

2. Unentudunuponarsb
coOCTBEHHBIE MTPOOJIEMBI U
OTIPENIEIIATH TIIAaBHYIO
npooemy.

Ilo3HaBaTeIbHBIE:

1. OnpenensTe NOHATHS,
co3aaBaTh 0000IIeHN S,
yCTaHABJIMBATh aHAJIOTHH,
KJIaCCU(PUIIMPOBATh,
CaMOCTOSTEILHO
BbIOMpATh OCHOBAHUS U
KpUTEPUH IS
Kiaccudukanmm,
yCTaHABIMBATh TPUIHMHHO-
CIIEICTBEHHEIC CBS3MU.

2. YMeeT BHIITOJHATH
JIOTHYECKUE IEeHCTBUSI
abcTparupoBaHus,
CpaBHEHUSI, HaX0XKICHHS
001X 3aKOHOMEPHOCTEH,
aHaju3a, CHHTE3a.

3. BHOCUTEL HEOOXOAUMEBIE
JIOTIOJHEHUS U
KOPPEKTHBBI B IJIaH U
croco0 JelcTBUA B CiIydae
PacXO’KJICHUS 3TaJIOHA C
peaIbHBIM JCHCTBUEM U
€ro MpPOyKTOM.

KoMMyHUKaTHBHBIE:
1. ITpuHUMATh O3ULIUIO
cobeceqHrKa, TOHUMAs
MO3UIIHUIO APYToToO,
pas3nnuyarh B €T0 PeUu:
MHEHHE (TOUKY 3peHHUs),
JI0Ka3aTeNIbCTBO
(aprymeHTsl), (hakThl;
TUIOTE3bl, aKCUOMBI,
TEOpHH.

2. JloroBapuBarbcs 0




OCHOBBI OOMEHa
BEIIECTB B )KUBBIX
opraHmu3Max u
00paTUMOTO TUIPOTU3A
AT® xax 0CHOBBI
SHEPreTUYECKOTO
oOMeHa B KUBBIX
OopraHu3Max.
Ilposooums,
Habmooamo u
ONUCHIBAMDb
XUMHYECKHH
IKCTICPUMEHT C
MIOMOTIIHIO POJTHOTO
SI3BIKA U SI3BIKA XMMUH.

IIpaBWJIax U BOIIPOCAX IS
00CyXIeHUS B
COOTBCTCTBHHU C
MOCTABJICHHOM TIepe
TPYIIION 3aJade.

16 | OkucoutenpHO- | CTENEHh OKHUCICHHS H €€ Xaparxmepuzoeams
, | BOCCTaHOBHTEN | ompejeneHne 10  QOPMYNAM | GrpcauTenbHO-
17 | pHBIE peakuuy | OPraHUYECKUX U | BoCCTaHOBHUTEILHEIE
1 4 B39T M3 HEOPraHMYECKHX BCIIECTB. | peakium
pe3epBa OIeMEeHTBI M BEIIECTBA, KaK | gak 11poLecChl, IPH
OKHC/IHTCIIN U | KOTOPBIX U3MEHSIOTCS
BOCCTaHOBUTENH. IIOHATHE O | cremenm oKMCIIEHMS
nporeccax — OKMCIEHHS U | 41oMOB.
BOCCTaHOBJICHUSI. Cocmaensime
Cocrasnenue ypaBLHeHI/HZ ypasaenus OBP
XUMHYECKUX  PEaKUMH  Ha | ¢ qomombio MeTona
OCHOBE MEKTPOHHOTO | ek TPOHHOTO
Oananca. Oaytanca.
ﬂeMO”CmhW””- IIpoeooums, nabarooams u
B3aHM°f[eHCTBHe [HKd € onuceleamsb XUMHYECKUI
COJIIHOU KUCJIOTON 1 DKCIIEPUMEHT C ITOMOILBIO
HUTPATOM cepedpa. POIHOIO SA3BbIKA U SI3bIKA
JlabopamopHvle onvimol. XUMUIL
OkucauTenbHo-
BOCCTAaHOBUTEJIbHAS PEAKIUS
1 peakius oOMeHa Ha
MIPUMEPE B3aMMOICHCTBHUS
pacTtBopoB cyibdara meau(1l)
C JKEJIE30M U PACTBOPOM
I[CJIOYH.
18 | DaekTponu3 XapaKkTepucTHKa XapakTepu3oBaTh
, | paciiaBoB u ANEKTPOIIN3A, Kak | DJICKTPOJIM3 KaK
19 | pactBOpOB. OKHCJIUTEIBHO- OKHCIIUTEIIBHO-
[IpakTueckoe | BOCCTaHOBUTEIHLHOTO BOCCTAHOBHUTEIbHBIHN
MIPUMEHEHHE mporecca. OcobenHoctu | iporiecc. [IpenckaspiBaTh
ANEKTPOITU3a ANEKTPOJIN3a, TPOTEKAIOIIETO | KATOHBIC U aHOJIHBIC
B pacTBOpax »AJICKTPOJUTOB. | ITPOIIECCHI M OTPaXKaTh UX
[IpakTudeckoe  TpPUMEHEHHE | HA MTUChME Il pacILIaBOB
ANEKTPOIU3A: MOJIyYEHHUE | U BOJHBIX paCTBOPOB
TaJIOTeHOB, BOJIOPO/IA, | PIICKTPOJIUTOB. PackpbiBaTh
KHCJIOPO/Ia, IIEJIOYHBIX | IPAKTUYECKOE 3HAUCHUE

MCTAJIJIOB U Luenoqeﬁ, a TaK¥KE

QJICKTPOJIN3Aa.

PeryasiTuBHbIE:

1. OcymiecTBisITh
KOHCTaTUPYIOIINI 1
MPEABO CXUIIAIOIIN I
KOHTPOJIb TI0 PE3YIBTATY U
o crocoOy JAeCTBHS,
aKTyaJIbHBI KOHTPOJIh Ha
YpOBHE TIPOU3BOJILHOTO.
Ilo3HaBaTebHBIE:

1. Co3maBaTth 1
peoOpa3oBHIBATh
MOJIEJTH ¥ CXEMBI JIs
peIIeHus 3a1ad.
KoMMYHHKATHBHBIE:
1. ®opmynupoBathb
coOCTBEHHOE MHEHHE U
MO3UIIHIO,
apryMEHTHPOBATh U
KOOPJAMHHUPOBATH €€ ¢
MO3UIIMAMY TTAPTHEPOB B
COTPYIHUYECTBE MPH
BBIpaOOTKE 00IIIero
pEIICHUsI B COBMECTHOM
eITEIbHOCTH




ATIOMHUHUSA AIEKTPOJIU30M
paciuilaBOB U PacTBOPOB
COCIMHEHUN 3THUX 3JIEMEHTOB.
ITonsaTue o raTpBaHOIIACTHKE,
rajbBaHOCTErUH,
papuHUPOBAHUHT
METaJJIOB.
Jlemoncmpayuu.
KoHncrpynposanue monenu
JIEKTPONIU3EPA.
Buneodparment ¢
MPOMBINUIEHHON YCTaHOBKHU
JUISL TIOTYYEHUS QIIFOMUHUS

OBETHBIX

20 | Ipaktnueckast | Pemenne ITpoBoauTh, HaOIIOAATH U
paborta Ne 1. IKCIIEPUMEHTAIBHBIX 337129 [0 | OMMUCHIBATH XUMHUYICCKHH
Pemenue TeMe «XUMUYEeCKasi peakIus» | DKCIEPUMEHT 1O TeMe
AKCIIEPUMEHTAI «XUMHYECKas PeaKIusD)
BHBIX 337124 110
TeMe
«XuMu4ueckas
peaKIus

21 | IloBropenne u | TectupoBaHue, pemenye OGOBIIATS 3HAHWS O
000061IeHNE 3a/1a4 ¥ YIPKHEHHUH 110 TeMe
HAYIEHHOTO KJ1accupuKaium u

3aKOHOMEPHOCTSIX
MMPOTEKAHUS
XUMHYECKHUX PEeaKITUi
B OPraHUYECKON U
HEOpraHU4eCcKOu
XUMHHU.
YcranasivBarb
BHYTPHUIIPEIMETHbBIC
CBSI3U MEXTY
OpraHu4yecKou U
HEOPraHU4eCKOU
XUMHUEUN B CBETE
00I111eT0, 0COOEHHOIO
U €AUHUYHOTO.

22 | KontponpHas pabota Ne 1 «CtpoeHue BeiecTna.

IIpoBonuth
XuMuyeckasi peakius»
pedaekcuro
COOCTBEHHBIX
JOCTHOKEHUH B
MMO3HAHUH
KJaccu(pUKaIU U
3aKOHOMEPHOCTEH
MPOTEKaHUS

XUMHUYECKUX pEeaKIUn
B OPraHUYECKOU U
HEOPraHUYECKOU
XUMMUH.
AHanuzupoBarhb

PeryasiTuBHbIE:

1. Pedexcust cioco6oB u
YCJIOBUM IEUCTBHS,
KOHTPOJTb ¥ OIIEHKA
mpouecca u pe3yabTaToB
JIeSITETLHOCTH.
Opuenranys Ha
MMOHWUMAaHWEe TPUIUH
ycrexa B y4eOHOM
JESITENIbHOCTH.
Ilo3HaBaTeJbHBIE:

1. YueGHo-
MO3HABaTEIbHBI NHTEPEC
K HOBOMY Yy4eOHOMY
MaTepuary u cocobam
pelIeHsl HOBOM YaCTHOM
3a1a4u.
KomMMyHUKaTHBHbBIE:
1.YauTeiBaTh pa3Hbie
MHEHUS U
dbopmynupoBaTh
coOCTBEHHOE MHEHUE U
MO3UIHIO,
apryMeHTUPOBATh U
KOOPIMHUPOBATH €€ C
MO3UIUSMU MapTHEPOB

B COTPYIHUYECTBE MPHU
BbIpabOTKe 0011ero
pEIIeHHUS.




pe3ybTaThl
KOHTPOJILHOM pabOoThI
1 BBICTPauBaTh IIyTH

PerviasiTHBHBIE:
1.IIporuo3upoBath
pe3ylbTaT B OCHOBHOM
yueOHbIX (110 00pa3iy)
3aJlaHUH, INIAHUPOBATH
ITOPUTM €TO
BBITOJIHEHHS.

2. COOTHOCHTD
MIPOMEKYTOIHBIC U
KOHEYHBIC PE3YIbTaThI
CBOEH IeITEILHOCTH C
LENbI0 WK C 00pa3iiom,
MIPEIOKCHHBIM

YUHUTEIIEM.

Ilo3HaBaTeJbHbIE:
1.ITpuMeHsTHh METOBI
WH(pOPMAITMOHHOTO
MOMCKa, TOOBIBACT HOBBIE
3HAHHUS, B TOM YHCIIE C
MOMOIIbIO0 KOMIIBIOTEPHBIX
CPEICTB.

2. Beibupaet Hanbomee
3¢ HeKTUBHBIE CTIOCOOBI
pellieHus 3a/1a4 B
3aBHUCHUMOCTH OT
KOHKPETHBIX yCIOBHIA.

JIOCTH>KECHUS
’KEJIaeMOro ypPOBHSI
YCIICHIIHOCTH.
Tema 3. BemecTBa u ux cBoiicraa (9 4)
23 | Metanbl ®dusnyeckne CBOWCTBA | OGo6wyame 3HAHUS U
METAJIIOB, KaK (YHKUMA HX | jejjaTh BBIBOIBI O
cTpoeHus. JleeHne METaIOB | 33K0HOMEPHOCTSIX
Ha TpyNIbl B TEXHUKE MU | joiosKeHms 1
XUMUH. XUMUYECKUE | y3veHeHHH CBOMCTR
CBOICTBa MeTallIoB ¥ | MEeTa/LUIOB B IIEPHOAX
ANEKTPOXUMHUYECCKUN PSA | u rpymmax
HanpsokeHud.  Ilonsitue o [Tepuonuueckoii
METAIJIOTEPMUN CHCTEMOBL.
(aMFOMHHOTEPMHH, Xapaxkmepuzosamo
MarHUeTEPMHUH U JIp.). 001IIe XUMHUYECKIE
Jlemoncmpayuu. Konnexknus CBOMCTBA METALIOB
MeTauioB. Bzaumopeicterue KaK BOCCTAHOBHUTEIIEI
KOHIICHTPHPOBAHHOM a30THOH | ya ocHOBe CTPOCHUS
KHUCJIOTHI C MeJIbI0. BCObIIKa | pix aTroMOB 1
TepMuTHOU cmecu. [loprper HOMOYKEHHISI METAJLIOB
H. H. bekerosa B
AJIEKTPOXUMHUYECKOM
Py HanpsHKEHUS.
Ilposooumsy,
Habrooams u
onucwsleamo
XUMHUYECKUHU
AKCIIEPUMEHT C
IOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA
XUMUM.
Xapaxkmepuzosamsv 1
OINMCHIBATh KOPPO3UIO
METAJLIIOB KaK
OKUCIUMENIbHO-
80CCMAHOBUMENbHBIU
npoyecc u CriocoObl
3alUThl METAJIIOB
OT KOPPO3UH.
24 | Hemeramisbl. Hemerannel kak OKHCIMTEINN.
Xapaxkmepuzosamuo
biiaropoaueie Hemeranmnst KaK
0o0I1I1e XUMHUYECKHUe
rasbl BOCCTaHOBUTEIIH. Psin

IIEKTPOOTPULIATEIIBHOCTH.
WneprHble mnM OnaropojHble
rassl.

Lemoncmpayuu. Konnexkuns
HEMETAJLJIOB.

Benblimka uépHoro nopoxa.
BbITeCHEHME TAIOTEHOB U3 UX

CBOICTBa HEMETAJIJIOB
KakK OKHCIHUTENIeH U
BOCCTaHOBHTEJICH Ha
OCHOBC CTPOCHUS UX
aTOMOB U ITOJIOKCHU
HEMCTAJIJIOB B Py
SJICKTPOOTPULIATCIIbH

KomMMyHUKaTHBHbBIE:

I. OpranuzoBblBaTh U
IJIAHUPOBATH yuebHOe
COTPYIHUYECTBO c
yUUTEIEM u
CBEPCTHHUKAMH,
OIpenemsaTh nenu U
byHKIAN YYaCTHHUKOB,
CHOCOOBI

B3aMMOJICHCTBUS,
IUIaHUPOBATh oOmue

crocoObl paboTHI.

2. VUYUTHIBaTh pa3HbIC
MHEHUS U CTPEMUTCS K
KOOPAMHALIUK Pa3TUIHBIX
MO3ULUH B
COTPYAHUYECTBE.




pacTBOPOB APYrUMU
rajoreHaMu

OCTH.

Habnooams u onucwvieams
XUMHYCCKUN OKCIICPUMCHT
C MOMOIIBIO POJHOT'O
A3bIKA U A3bIKAa XMMHUU.

25 | Heopranudeck | Kuciaorsl ¢ Touku 3peHHs Xapaxmepuszosamo
He u aTOMHO-MOJIEKYJISIPHOTO KUCJIOTEL B CBETE
opranuyeckue | yuyeHus. KHCIOTBI ¢ TOUYKH Teopun
KHCIIOTBI 3peHusA _ TCOPHMH | 5eKTPONIMTHYECKOM
AEKTPOTUTHIECCKOU JTUCCOIMALINN,
nmuccorar.  Kucinotel ¢ Pasnuuams obuee,
TOYKH  3PEHHMs  MPOTOHHOM | . = o
teopun. OOIIME XUMHUYECKUE e MHIYHOE B
CBOMCTBA KHCIOT. | - poiicTBax a30MmHO1,
Knaccudukarus KUCior. N
5 KOHY eHmMpUp o8aHHoU
JlabopamopHmwiii onvim. . .
CEepHOU U MYPABLUHOU
Uccnenosanue KHCIIOT.
KOHHeHTpHpOBaHHIjIX IIposooums, HabaroOams u
paCTBOP(zB COJIIHOM I onucwsleams XUMHUYECKHUHN
YKCYCHOM KUCJIOT KaneabHbIM SKCTIEPUMEHT ¢ IOMOIITBEO
MGTOE[OM MpHu X paz0aBIeHUN POIHOTO A3BIKA H A3HIKA
BOZOH. XUMUU.
26 | Heopranuueck | OCHOBaHHS C TOYKH 3pEHUS XapakTepu3oBarh
He u aTOMHO-MOJIEKYJISIPHOTO OCHOBAHUS B CBETE
opraHuyeckue | yueHus.. OCHOBaHUSI C TOYKH TeopuH
OCHOBaHMUS 3pEeHUs TEOPHH | 31eKTPOITUTHIECKOMN
ANEKTPOTUTHIECKOU JIUCCOIMALINN.
qucconmanuy. OCHOBaHMSA C Pasmigars obmee,
TOYKH  3PEHHA  MPOTOHHOM | | . = o
TEOPUHU. Knaccugukanus eMHIYHOE B
OCHOBaHMH. XUMHYECKHE CBOMCTRAX
CBOMCTBA OPraHMYECKUX W

TUJIPOKCUIOB U

PeryasiTuBHbIE:

1. BeiiBurars Bepcun
pelieHus npooaeMsl,
0CO3HaBaTh KOHECUHBIHN
pe3yabTar, BEIOUpaTh u3
MIPENIOKEHHBIX M UCKATh
CaMOCTOSITEIHHO CPE/ICTBA
JIOCTYDKEHUS LISHH.

2. BHOCHTE HEOOXOIUMBIE
KOPPEKTHBBI B IEHCTBUE
MOCJIE €r0 3aBEpIICHHS Ha
OCHOBE €T0 OILICHKH U
ydera Xapakrepa
CIEJaHHBIX OIINOOK.
Ilo3HaBaTebHBIE:

1. YMmetp onipenensth
BO3MOYKHBIE UCTOYHUKHU
HEOOXOINMBIX CBEICHUH,
MIPOU3BOUTH ITOMCK
nHpopmaruy,
aHaJIM3UPOBATh U
OlICHUBATh €€
JIOCTOBEPHOCTb.
2.006001mars MOHATHS
— OCYIIECTBISTh
JIOTUYECKYIO

oTeparfio mepexoaa

OT BHIOBBIX

MIPU3HAKOB K

POIOBOMY HOHSITHUIO,

OT IIOHSATHS C

MEHBIIHUM

00BEMOM K ITOHSITHIO C
OOJIBIIMM 00BEMOM.

KoMMYHMKATHBHBIE:
1.Opranu3oBbIBaTh U
IUIAHUPOBATh yueOHOE
COTPYIHUYECTBO C




HEOPraHWYECKUX OCHOBAHUM.
Jemoncmpayuu. Koynekuus
LIEJI0YEH U AMUHOB.
B3aumoneiictBre napoB
KOHIIEHTPUPOBAHHBIX
pacTBOPOB COJITHOM KHCIIOTBI
Y aMMHaKa («IbIM 0€3 OTHSI»).
[Tonyuyenne aMmmuaka u
HU3y4YEHHE €TI0 CBOMCTB.
JlabopamopHule onvimul.
[Tony4yenue HEpacTBOPUMOIO
TUAPOKCHU]IA U €TO
B3aMMOJICHCTBUE C KUCIIOTOM

OECKHUCIOPOAHBIX
OCHOBaHUM.

[TpoBoauTtk, HaOMOAATH U
OIMHUCHIBATh XUMUYCCKUN
SKCMIEPUMEHT C TTOMOIIBIO
POIIHOTO SI3bIKA U SI3bIKA
XUMHHU.

27 | Heopranmueck | Heopranmdeckue Hayuamcs: xapakrepuzoBaTh
ue u amM(pOTepHBIC COCTUHEHUS: XHUMHYECKHE CBOUCTBA
OpPraHWYECKHE | OKCHUJBI M TUAPOKCHIBI, — UX | aM(POTEPHBIX OKCHUIIOB H
amdoTepHbIe CBOMCTBA U TIOJTyYEHUE. TUIPOKCHUIOB; UCTIOTB30BATh
COCITMHEHUS AmpoTepHBIC OpraHuIeCKHe IIPH XapaKTEPUCTHKE BEIIECTB

COCITMHEHUS Ha MPUMEpe MOHATHE «aM(POTEPHOCTHY,
aMUHOKHUCIIOT. [lenTuab u MIPOBOJIUTH OTIBITHI,
TIENITUIHAS CBSI3b. MOATBEPKIAIOIINE
Jlemoncmpayuu. PaznuaHbie XHMHYECKHE CBOMCTBA
CITydau B3aMMOJICHCTBHSI aM(pOTEPHBIX OKCHJIOB U
pacTBOPOB COJIEH ATFOMUHUS TUIPOKCUAOB; [lonyuam
CO HIENOYBIO. B03MOIHCHOCIb HAYYUMBCSL:
JlabopamopHvie onvimui. OCO3HaBaTh 3HAUYCHUE
[Tonyyenue ampoTepHOTO TEOPETUYECKUX 3HAHUH TSI
TUAPOKCHUIA U U3YYEHHE €r0 MPAKTHYECKOH AEATeIbHOCTH
CBOMCTB YeJnoBeKa

28 | Comu Knaccudukarus COJIEN. Xapaxmepuzosamo
}ISéCTKOCTL BOJIBI U CIOCOOBI | oo B cBETe TeopuH
e¢  ycrpanenus.  llepexon | 5yerrponurnueckoii
KapOoHara B THIpoKapOOHaT 1 JMCCOLMALIIH.

o0OpatHo. O0muUe XUMHYECKHE
CBOMCTBA COJICH.
Jemoncmpayuu. Ilonyyenue
JKECTKOU BOJIbI U YCTPAHEHUE
€€ KECTKOCTH.
JlabopamopHvie onvimai.
[IpoBenenne kaueCTBEHHBIX
pEaKLHi IO ONPEAETIEHUIO
cOoCTaBa COJIH.

Pasznuuams odO111€EE,
0COOEHHOE U

€IUHUYHOE B

CBOMCTBax

CPEIHUX U KHUCIBIX COJICH.
Ilposooums, nabarooamo u
onucwsleams XUMHUYECKUHN
AKCIIEPUMEHT C TTOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKa
XHUMUH.

YUUTETIEM U
CBEPCTHUKAMH,
OTIpENeNIATh eI U
(YHKIIMH YyYaCTHUKOB,
CrocoObl
B3aUMOJCHCTBHS;
IUIAHUPOBATh OOIIHE
croco0bl paboTBHI.

2. Berynare B uanor, a
TaK)Ke y4acTBOBAaTh B
KOJUIEKTHBHOM
00CYyXJIeHUU TTPOOIIEM,
Y4acCTBOBAaTh B TUCKYCCHU
U apryMEHTHPOBATh CBOIO
MIO3HIIHIO.
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[IpakTnueckas
pabota Ne 2.
Pemrenne
AKCIIEPUMEHTAII
BHEIX 3aJ1a4 I10
TEeMe
«BemecTBa u
HUX CBOMCTBaY

Pemenue
AKCIEPUMEHTAIBHBIX 33a4 10
TeMe: «BemecTBa 1 nx
CBOMCTBa»

[TpoBoauTk, HaOMIOAATH U
OIMHUCHIBATh XUMHUYECKUMN
ADKCIIEPUMEHT JJIsI
nACHTU(PUKAITUN
HEOPraHUYECKUX U
Op2aHUYecKux coeOuHeHull ¢
TOMOIIbIO Ka4YE€CTBEHHBIX
peakuii.

PeryasiTuBHbIE:

1. Pedexcust cnoco6oB u
YCJIIOBUM IEUCTBUS,
KOHTPOJIb U OLICHKA
npolecca u pe3yabTatoB
JIeSITeTLHOCTH.
OpuenTanus Ha
MOHWMAaHWE TPUIUH

30 | [MoBTopenune u | TecTupoBaHue, pelicHUE 0Ob606wamsb 3HAHUA O ycrexa B yueOHOU
00001eHNe 3a/1a4 ¥ YIPKHEHHH 10 TeMe | KJIacCU(PUKAIUM U CBOMCTBaX | A€ATEIbHOCTH.

TEMBI OCHOBHBIX KJIac- COB Ilo3HaBaTe/bHBIE:
HEOpraHu4ecKux u opranuue- | 1. Yueb6Ho-
CKHMX COCIMHEHU B CBETE M03HABaTEIbHBI NHTEPEC
TEOPHUH IIEKTPOTUTHIECCKOM K HOBOMY y4eOHOMY
JICCOLIMALIUN. MaTepuaity U crnocodam
Yemanasnueams pelIeHnsl HOBOM YaCTHOM
BHYTPUIIPEIMETHBIE CBS3U 3a1a4u.
MEXy OPraHUYECKOU U KomMMyHUKaTHBHbBIE:
HEOPraHN4eCKOW XUMUEHN B 1.YuuteiBaTh pasHble
cBeTe 001ero, 0COOGHHOTO U | MHEHHS U
SMHUYIHOTO. bopmynupoBarhb

31 | KonrpoasHas pabora Ne 2 «BemecTtsa u ux IIposooums pednexcuro COOCTBEHHOE MHEHHUE U
CBOMCTBa» COOCTBEHHBIX JOCTH)KCHUN B | ITO3ULIHIO,

MMO3HAHUH CBOWCTB OCHOBHBIX | @PTYyMEHTHPOBAThH U
KJIaCCOB HEOP- TAHMYECKUX U | KOOPIAMHUPOBATH €€ C
OpraHUYeCKHUX COCIUHCHHN B | MO3UIUSAMH IIAPTHEPOB
CBETE TEOPUU B COTPYAHUYECTBE MPU
3IEKTPOJIUTUYECKON BBIPa0OTKE 00111ero
JUCCOLMALINH. penieHusl.
Ananuzuposams pe3yabTaThl
KOHTPOJIbHOU pabOThI U
BBICTpPauBaTh MyTH
JOCTHKEHHS HKEJIaeMOro
YPOBHSI YCIIEITHOCTH.

Tema 4. XuMus u coBpeMeHHOe 0011ecTBO (4 1)

32 | XuMuueckas [lonatue o  xumuueckod | XUMHUYecKas PeryasitTuBHbIe
TEXHOJIOTHSI. TEXHOJIOTHH. XUMHUYECKUE | MPOMBILIIEHHOCTh U 1. KoppektupoBars gesten
[Ipon3BoACTBO | peakuuu B  TMPOU3BOACTBE | XMMHUYECKAsl TEXHOJIOTHSL. BHOCTh: BHOCUTh
aMMHaKa 1 amMmuaka u MetaHona. O6mas | Haydnble mpUHIIUIIBL M3MEHEHUS B MIPOLIECC C
METaHoJIa. KIacCU(pHUKAIIIOHHAS OpraHu3auy XUMHUYECKUX Y4€TOM BO3HHMKIIUX

XapaKTepUCTUKA peakuuii | mpousBoaCTB. [Ipou3BoacTBa | TpyIHOCTEH U OMIKMOOK.
CUHTE3a B MPOU3BOJCTBE 3TUX | aMMHAKa U METAHOJa U UX 2. CocraBusTh MJ1aH
MPOJIYKTOB. Hayunble | cpaBHEHUE, B TOM YUCIIE HA oTBeTa; paboTarh ¢
NPUHIMIBI,  JIeKallie B | OCHOBE HAyYHBIX MPUHIIMIIOB | TEKCTOM Maparpada u ero
OCHOBE MPOU3BOJICTBA | OpraHU3alMK MPOU3BOACTBA. | KOMIIOHEHTAMU;
aMMHaKa u MeTaHoJja. 3. ®opmynupoBaTh
CpaBHenue ATUX yueOHYI0 3a/1a49y Ha

IIPOU3BO/ICTB.

OCHOBEC COOTHCCECHUA TOTIO,




Jemoncmpayuu. Monenu
MIPOMBIIIIEHHBIX YCTAaHOBOK
MOJYYEHHS] CEPHOU KUCIIOTBI U
CHHTE3a aMMHUaKa

9TO YK€ U3BECTHO
YYaImMcsi, ¥ TOTO, 4TO
CIIIe HE U3BECTHO.
ITo3HaBaTeAbLHbIEC

1. YMeTh caMOCTOATEILHO
TUTAHUPOBATH TTyTH

33 | Xumuueckas MapkrpoBKa yIakOBOYHBIX YMeTs nosmyyaTth JOCTUKEHUS LENIEH, B TOM
IrPaMOTHOCTb MaTepuasoB, AEKTPOHUKH U HEO0OX0MMYI0 HH(OpPMAIHIO | YMCIIE AIBTCPHATUBHBIE,
KaK KOMIIOHEHT | OBITOBOM TEXHUKH, C MapKHPOBOK Ha YITAKOBKAX | OBJIAJECHUE YMECHHEM
oOmeit 9KOJIOTUYHOI'O TOBapa, PA3TUYHBIX TPOMBIIIJICHHBIX | CONIOCTABIIATh
KYJBTYPBI MPOAYKTOB MUTAHUS, STUKETOK | U IPOJOBOJIbCTBEHHBIX AKCIIEPUMEHTAJIbHBIE U
YeJioBeKa 10 YXOJy 32 OAEKIOH. TOBapoOB TEOPETUYECKUE 3HAHUS C

Lemoncmpayuu. 00BEKTUBHBIMH PEATUIMHU

BuneodpparmeHTs! U ciaiiipl o JKU3HU.

CTETEHH SKOJIOTUYECKOM 2. Ucnonb30BaTh NPUEMBI

YHCTOTHI TOBApA. paboThl ¢ HHPOpMaLHen

Jlabopamopmvie onvimoi. (mouck u oréop

N3yyenne MapKupoBOK HCTOYHMKOB HEOOXOAMMOM

Pa3IUYHbBIX BUJIOB uH(popMmaIuy,

MIPOMBIIIIJICHHBIX U cUCTeMaTu3alus

MIPOJOBOJILCTBEHHBIX TOBAPOB uHpopManun).
KoMMyHUKATHBHBIE
1. Bmagets
MOHOJIOTHYECKOH H
JUaoTuIeckoit hoopmMamu
peYn B COOTBETCTBUH C
HOPMAaMH POJIHOTO SI3bIKQ;
BbIpaKaTb CBOU MBICIIH C
NOCTATOYHOU MOJTHOTOU U
TOYHOCTBIO;
2. ®opMHUpPOBaHUE YMEHUS
CIylmaTh y4UTENs, BECTU
JIUAJIOT C yYUTEIEM U
JPYTMMH yYaIIUMUCS

34 | IToBTOpPEHME M 0000IIEHNE Kypca.
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