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IosicHuTEIHLHAA 3aANIUCKA.

Pemenune 3agad B IIKOJBHOM XUMHUYECKOM OOpa3oBaHUM 3aHUMAET
Ba)KHEHIIEe MECTO, TaK Kak 3TO OJUH U3 MNPUEMOB OOYYEHHMs, MOCPEACTBOM
KOTOporo oOecneunBaercsd Ooisiee TIIyOOKOE W TIOJHOE YCBOEHHE Y4eOHOro
MaTrepHalia o XMMUHU U BbIpaOaThIBAETCS YMEHHUE CAMOCTOSITEIbHOIO IPUMEHEHUS
NpUOOPETEHHBIX 3HAHUH.

Jnst yenemno# ciaun EI'D u yyacTust B onmuMnuazax no XMMUM ydyaliuMmcst
HEOOXOJMMO YCBOEHHE TEOPETUUYECKOr0 Marepuaia MIKOJIbHOTO Kypca U YMEHUs
peniarh 3a1a4u KaK TUMOBBIE, TaK U MOBBIIIEHHON CIOKHOCTH.

Pemenue 3a1a4 no XuMuu SIBJISIETCS JAJIEKO HE MPOCTHIM JIEJIOM, TTOCKOJBKY
TpeOyeT HE TOJIbKO 3HAHUM XHMHH, HO U ONPEJIEJICHHOTO YPOBHS MOATOTOBKU IO
¢u3nke W MareMmartuke, T.€. MpeAnojaraeT yMEHHUE MCIOJIb30BaTh T€ WJIM WHBIC
dopMyInbl, UX MpeodOpa3oBaHUE, NPOU3BOAUTH MAaTEeMAaTHUYECKHE BBIYUCIICHHUS,
ONpENENATh AJITOPUTM PEIICHHS, PACCYX IaThb JOrM4YHO. HackllleHHOCTh K€
IIKOJIBHOM ~ MOpPOrpamMMbl  TEOPETUYECKMMHU  BONPOCAMU  HE  MO3BOJISIET
IPENOAABATENI0 YAEISATh MHOTO BPEMEHU HaBbIKaM PEIICHUS 3aJad BO BpPEMS
OCHOBHOTO ypOKa.

Ucxons u3 sToro, mpenjaraercs mporpamma yueOHoro kypca «Pemienue
3a/1a4 TMOBBIIICHHOW CJIOKHOCTU MO XUMHUW», OPUEHTUPOBAHHOIO HA YyYalIUXcCH,
MPOSIBISIIOIINX MHTEpPEC K M3y4YeHHI0 XUMHM. JlaHHBIN Kypc paccuutad Ha 136
4acoB (€ro MOKHO HMCHOJIb30BaTh B mpenojaBanuu xumuu B 10-11 kmaccax, 2
yaca B Henento B 10 kiacce u 2 yaca B Heaento B 11 kimacce) u HampaBieH Ha
dbopMHUpOBaHUE HABBIKOB PEIICHUS PACUETHBIX 3aJad MO XUMHUHU Pa3TUIHOTO
YPOBH$ CIIOKHOCTH.

3amaud TaHHOTO Kypca CrpYNIHUPOBAHBI IO TUMAM. 3aJaHUsl OXBAThIBAIOT
BCE€ OCHOBHBIE pa3/elibl, KOTOpPbIE MPEIyCMOTPEHBI MPOrpPAMMON Kypca XUMHUU
cpelHel mKoJybl. B KaxaoMm paszenie IpUBOAATCS HEOOXOAMMBIE TEOPETUUYECKUE

CBEJICHHSI U PACCMATPUBAIOTCS pa3IMUHbIE CHOCOOBI 3a7ad: CIOCOObI C



UCIOJIb30BaHUEM (PU3MUECKUX BEJIMYUH, CIOCOOBI COCTaBIEHUS MPOMOPLMI U
anredpanyecKux ypaBHEHHUH U JIp.

VYyamumMess  npeasiararorcs  3aJadyd  KOMOMHUPOBAHHOIO — XapakTepa,
coueTaroluux B ce0e HECKOJbKO alrOpUTMOB perieHus. B coxepikanum Kypca
MIPEAYCMOTPEHO 3HAKOMCTBO C TECTOBBIMHU 3aJaHMSIMHU, HCIIOJIB3YEMBIMU TIPHU
noarotoBke k EI'D mo xumun.

PaccMmoTpenHble crmocoObl pemnieHus 3ajady He SBISIOTCS  €AMHCTBEHHO
BO3MOXXHBIMH. YUalMECs CAMOCTOSITENbHO OIPEACNAIOT CHOCO0 pelIeHus —
rJIaBHOE, YTOOBI pelieHre ObUIO PAlIMOHATIBHBIM U JIOTUYECKH MOCIIEeI0BATEIbHBIM.

DopMbl OpraHu3anuu 3aHATHI:

- JIEKUMM C H3YYEHUEM TEOPETHUYECKOTO Marepuaja, COCTaBIECHUEM
aJIrOPUTMOB, ONTOPHBIX KOHCIIEKTOB;

- IPAKTUKYM [0 PEMICHUIO 3aJa4 B IPyIIax, B apax;

- HUHAMBHUIyaJIbHbIE TOMAILIHUE IPOBEPOYHbIE paOOTHI;

- TBOPYECKUE 3a1aHUs.

JIaGopaTopHble 3aHATHS C NPOBEIECHUEM XHUMHYECKOIO JKCIIEpUMEHTa HE
[IPEAYCMOTPEHBI.

Ha 3axiro4yuTenpHbIX 3aHATUAX IUIAHUPYETCS IPOBOAUTH KOHTPOJIBHBIE

paboTHI, 3aIIUTHI TBOPUYECKHUX PAOOT.

Iesau kypca:
o dbopMHUpOBaHUE  MHTEIUICKTYaJIbHBIX M MPAKTUYECKUX  YMEHUH,
MO3BOJIAIONIMX  pelmaTh  3aJa4yd  Pa3IMYHOIO YPOBHSI CJI05KHOCTH,

COOTBeTCTBYIOMUX TpeOoBanusim EI'D;
o OPUEHTUPOBAHUE YUAIINXCS B BHIOOPE €CTECTBEHHOHAYYHOTO MPOQUIS IS

noJaydeHus npodeccum.

3amayu Kypca:

o yIrayOJIATh, pACHIUPATh U CUCTEMATU3UPOBATH 3HAHUS YUAIIUXCS IO XUMUMU;



L4 pa3sBUBATH YMCHUC MBICJINUTD JOTN4YCCKHU, IIPUMCHATDH 3HaHUuA B

HCCTaHI[apTHOﬁ CuTyanuu, CaMOCTOATCIIbBHO COCTABJIATD 3a/1a4u,

. dopMupoBaTh y4eOHO-KOMMYHHKATUBHBIE YMEHHUS C MOMOIIBI PEIICHHS
3az1ad;
o BOCIHUTBIBATH TPYIO0JIIOOHE, LEIEYCTPEMIIEHHOCTh, YIIOPCTBO B IOCTHKEHU U

MOCTAaBJICHHOM LICJIH;
o OPEAOCTaBUTh  yYallUMCA  BO3MOXKHOCTH  IMPOAHAIU3UPOBATH  CBOU
CrOoCOOHOCTH B 00JIACTH U3YUYEHUS] XUMHH, YTOOBI N30€KaTh OMIMOKU MPU BEIOOpE

mpodecCHoHaIBLHOr0 00YUYEHHUS IO OKOHYAHUU IITKOJIBI.

dopMaMH OTYETHOCTH:

o KOHKYPC (KOJUYECTBO) YUCIIA PEIICHHBIX 33]1a4;

o COCTaBJICHHEC MWHH-COOPHUKOB aBTOPCKHMX 3aj7ad ydalluxcs Mo TeMam (c
pEIIeHUsIMHN );

o JIOMaITHUE MMPOBEPOYHBIC PAOOTHI;

o UTOTOBBIE KOHTPOJIbHBIE PAOOTHI.

HUtorn mnoaBomsTCA B BHAE CEMHUHAPCKUX 3aHATHH, HA KOTOPBIX yYalllUECs

00CYXXIIal0T pe3yIbTaThl JOMAIIHUX TBOPUYECKHX 3aJJaHUN U KOHTPOJIBHBIX PaboT.

[To oxoHUaHWW W3y4deHHWs] YYEOHOrO Kypca ydJamiuecs JODKHBI 3HATh
(moHMMATH):
. o0IIFe CBOMCTBA KJIACCOB HEOPTAaHMUYECKUX M OPTraHUYECKHX COCIUHEHHH,

MECTAJIJIOB 1 HCMCTAJIJIOB,

° CIOCOOBI  TIONIYYCHUS BaXKHEHIIMX HEOPTraHWYECKUX W OPraHMYeCKUX
BCIIECTB;
° OCHOBHBIC TEOPHUU XUMHUHM: XUMHUYECKOW CBSI3H, DJICKTPOJUTHYECKOU

JIMCCOLIMALAN, CTPOCHUSI OpraHndeckux coennHennii A. M. bytieposa;



o OCHOBHBIE 3aKOHbl XMUMHUU: COXPAHEHUSI MACChl BEIIECTB, MEPUOTUUYECKHUI
3akoH J[. 1. MenaeneeBa, 3akoH ABoraapo, 3akoH ['ecca, 0ObeITMHEHHBIN 3aKOH
I'eii-JIroccaka u bonsa-Mapuorra.
YMers:!
o onpeeasiTh: BaJICHTHOCTb U CTENEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB,
3apsii  MOHA, OKHUCIWTEIbh M BOCCTAHOBUTENb, XapaKTep Cpelbl B BOJHBIX
pacTBOpax XUMHYECKUX COCAUHEHU;
o 00BSICHATH: 3aBUCHUMOCTH CBOMICTB BEIIECTB OT HMX COCTaBa M CTPOEHUS,
3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIUH W TIOJIOKEHUS XUMHUYECKOTO
paBHOBeCUsI OT pa3iuuHbIX (akTopoB, BiuMsiHUS PH cpensl Ha Xxapaktep
npotekanus OBP;
o COCTABJISATh: YPAaBHECHHUS XUMHUYECKHX PEAKIUA Ppa3IMUHBIX THIIOB,
MOJATBEPKIAIOITUX CBOMCTBA XUMUUYECKUX COCTUHECHHM, UX TEHETUYECKYIO CBS3b;
NOJIHBIE M COKpAIlleHHbIE WOHHBIE YpPaBHEHUS peakiuii oOMeHa; ypaBHEHHS
ANEKTPOJIN3a PACIJIaBOB M PACTBOPOB; YPAaBHEHUS TMAPOJIM3a COJIEH; YpaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU;
o NPOBOAMTH BHIYHUCICHUS:
1) Maccbl OJHOrO W3 MPOAYKTOB pEaKUUU, IO MACCE HUCXOJHOTO BEIIECTBA,
COJZIEpPIKaILETO IPUMECH;
2) Macchl OJTHOTO U3 MPOAYKTOB PEaKLMU MO MACCE pacTBOpa, COJEPHKAIIETO
OMPEICICHHYIO MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA;
3) maccoBoil wuiIM OOBEMHOW JOJIM BBIXOJA TMPOAYKTa PEAKIUH OT
TEOPETHYECKN BO3MOKHOTO;
4) MaccoBOi UM 0OBEMHOM 0JIU COCTMHEHUM B CMECH;
5) wmaccel (0O0beMa) TPOAYKTa peakiuuMu IO Macce JBYX BEIECTB,
YYacTBYIOIKX B PEAKIUHU, OJTHO U3 KOTOPHIX B3SITO B U30BITKE;
6) MoneKyIsIpHOI (OPMYJIBI BELIECTBA MO €0 MJIOTHOCTH, MO MAcCCOBOM /10Je
AJIEMEHTOB, MO MPOAYKTaM CropaHusi, mo oOuiei (popmMyse roMoJIoru4ecKoro
psiJia Kjiacca BEIIECTB;

7) CKOPOCTH XUMHUUYECKON PEaKIIHH;



8) Mmacchl (00beMa) BEIIeCTBA, BHIICTUBILIETOCS MPU JIEKTPOIIU3E;

9) KOHIIEHTpaIMK PacTBOpa Pa3IUYHBIMU CIIOCOOAMU;

10) TermoBoro s dekra peakuu;

11) conmepxanuss ™maccel (0O0beMa) KOMIIOHEHTOB CMECH C IIOMOIIbIO

COCTaBJICHUA alreOpanyecKux ypaBHEHHUN ¢ HECKOJIbKHUMH HEM3BECTHBIMHU.

Conepxanue kypca (10 xiacc)
BBenenue: «Yuuch pemiath 3a1a4u Mo XuMmum» (2 4.)

1-2. 3HakoMCTBO C LEISIMHU W 3aJadyaMu Kypca, ux cTpykrypoi. [lopsmok
oopmieHus, iaHn paboTel ¢ 3amadeil. MHCTpyKTaXX K TBOPYECKUM 3aJIaHUSM:
KOHKypCa KOJMYECTBA pPELICHHBIX 3a7a4 U COCTAaBJIICHUS aBTOPCKOIO  MUHHU-

cOOpHHUKa 3a/1ay 1o TeMaM Kypca.

Paznen 1. Pacuersl mo xumudeckuMm popmysiam (12 4.)

3-4. KonuaectBo BemecTBa. Mok, MossipHast Macca BemiecTBa. MoJsspHbIi
o0beM ra3oB. Pemenue 3amad Ha ompejeicHHE OCHOBHBIX KOJIMYECTBEHHBIX
XapaKTEPUCTUK BEIIIECTB.

5-6. Yncno CcTpyKTYpHBIX YacTuil (aTOMOB, HOHOB HJIM MOJIEKYJ) B OJTHOM
MOJIe BEIIEeCTBa MPU HOPMAJbHBIX YCIOBHUSAX. PelieHue 3amad  Ha omnpenesicHue
MaccChl aTOMa JIEMEHTa, MOJIEKYJIbI BEIIECTBA, KOJIUUECTBA CTPYKTYPHBIX YacCTHII B
JTAHHOM MOPIIMHY BELIECTBA.

7-8. IlmotHocTh ra3a. OOBEeIMHEHHBIM Ta30BBIM 3aK0H bois-Mapuorra u
['eit-JTroccaka. Pacuer mpuBenmenuss oObema rasa K HOPMajbHBIM YCIIOBHSIM.
Beruncienre miioTHOCTH Ta30B MO MOJIIPHBIM MaccaM M MOJISPHOM MaccChl rasa 1o
€ro IIOTHOCTH.

9-10. BrlunciaeHre MacCOBOM JOJIM DJEMEHTa B COCIAMHEHHMH, MacCOBOM,

00BEMHOI, MOJIBHOM JIOJIM BEIIECTBA B CMECH.



11-12. Omnpenenenue CpeaHEd MOJIIPHOM MAacChl Ta30BOM  CMECH.
Brruucnenue coctaBa ra3oBoOM CMECH.
13-14. Beruucienue cocrtaBa ra3oBOil CMECH Ha OCHOBE COCTABIICHUU

anreOpanyecKux ypaBHEHHUH C HEU3BECTHBIMU MMapaMeTPaMHu.

Paznen 2. 3amauyu Ha HaXO0KIAeHUA (POPMYJI XUMUYECKHX coeTuHeHUH (8 4.)

15-16. CocraBneHue anropuTMa HaxoXJAeHUsi (OpPMYJbl BEIIECTBa Ha
OCHOBE MAacCOBOW JIONH JJIEMEHTOB B BemlecTBe. Kpucrammoruaparel. Pernenne
3aJ1a4y Ha BBIBOJI (DOPMYJIbI BEIIECTBA.

17-18. CocraBiieHre ajropuTMa HaXO0XJIeHUS (PopMyIbl ra3000pa3zHOTO
BEIICCTBA HA OCHOBE €ro IUIOTHOCTH. IIpocTeiiiime W HMCTHHHBIC (HOPMYIIBI
BeniecTBa. Penienne 3amaq Ha BBIBOJ] ()OPMYJIBI Ta30B.

19-20. CocraBneHue anropuTMa HaxoXJAeHUs (OPMYJbI BeEIIeCTBa Ha
OCHOBE IIJIOTHOCTH €r0 MapoB U Macce (00beMa, KOJIMYEeCTBa) BelllecTBa MPOAYKTOB
cropanus. Perenue 3a7a4 Ha BbIBOJ ()OPMYJIbI BEIIECTRA.

21-22. CocraBieHHe ajaropuT™Ma HaxoXAeHUs GOpMyJbl BellecTBa Ha
OCHOBE 0OmuUX (HOpPMYyJT TOMOJOTHYECKUX PSJIOB OPTraHUYECKUX COCTHMHECHHM.

Pemrenne 3amay Ha BEIBOJ (DOPMYIIBI BEIIIECTBA.

Paznen 3. KosimuyecTBeHHAs1 XapaKTePUCTHKA PacTBOpPoB (12 4.)

23-24. OcHoBHBIE (hOPMYITBI IS BRIPAXKEHUSI COCTaBa pacTBOpoB. [lepeBos
OJIHOTO THIIA KOHLICHTPALUI B IPYTOM.

25-26. Macca pacTtBopa, pacTBOPHUTENS, PACTBOPEHHOTO BEIECTBA.
MaccoBass monsi W MOJISIpHAsS KOHIIGHTpAIlMS PACTBOPEHHOTO  BEIIECTBA.
Brerunciienne KOHIIGHTpAIllid pPAacTBOPEHHOTO BEIIECTBA IO 3aJaHHOM Macce
pacTBOopa. Brrumcienne wmacchl BEIIeCTBa M PACTBOPHUTENS Uil MPUTOTOBICHHS
PacTBOPOB C 3aJJaHHOW KOHLIEHTPALUEH.

27-28. DxBuBameHT. MoJsipHass Macca SKBHBAJICHTA KUCJIOT, OCHOBAaHUH,

coneil. HopmanbHast KOHIIEHTpanusi pacTBopa. BeluncieHrne Macchl BElIECTBA U



MacChl PACTBOPUTENS ISl MPUTOTOBJICHHUS PACTBOPOB C 3aJaHHOW HOPMAJIbHOM
KOHLIEHTPALIUEH.

29-30. IIpaBuio cmenieHus pacTBOPOB OJTHOTO M TOTO K€ BEIIECTBA B BUJIE
JAMAaroOHaIFHONW CXeMbl («IIPaBUIJIO KpecTa»). Beruucienne MaccoBOW O, MacChl
PacTBOPEHHOTO BEIIECTBA; MACChl PACTBOPHUTENS; Macchl M 0ObeMa pacTBOpa,
MOJTy4aeMOT0 MPH CMEITUBAHUU JIBYX PaCTBOPOB.

31-32. PactBopumocTth BemiecTB. HachilieHHbIN pacTBOp. Bbruncienue
KOHIICHTPAIINH BEIECTBA B HACHIIIICHHOM PacTBOpE.

33-34. O6pazoBaHue ocajika MpU OXJAXJACHUU pacTBopa. PemieHue 3amau
Ha BBIYUCIIEHWE PACTBOPHMOCTH BEIIECTB; KOHIIEHTPAIMH, MAacChl pacTBOpa,

IMOJIy4aCMbIX IIpHU p336aBHCHI/II/I U KOHOCHTPUPOBAHWUHN PACTBOPOB.

Pasnen 4. Boruuciaenue mo XuMu4eckuM ypasHeHusMm (20 4.)

35-36. 3akoH O00BEMHBIX OTHOILIECHWN Ta30B. PemieHue 3agad  Ha
orpejiesieHre 00bema ra3a, y4acTBYIOIIETr0 B PEaKIuu.

37-38. MoJibHBIC OTHOIIICHUSI pearupyomux BeniecTs. [ToHATHS: N30BITOK U
HEeJ0CTaTOK. Brruucienune macchbl (00beMa, KOJIMYECTBA) MPOAYKTA PEAKIUH, €CITH
OJIHO W3 HMCXOJHBIX BEIIECTB, B35TOEC B M30BITKE, HE pearupyeTr C MPOTyKTOM
PEaKInu.

39-40. Beruucnenue Macchl (00beMa, KOJTUYIECTBA) MPOAYKTA PEAKIIUH, €CITU
OJTHO M3 UCXOJHBIX BEIIECTB, B35TOE B U30BITKE, pearupyeT ¢ MPOAYKTOM PEaKIIHH.

41-42.  TloHATHS: TEOPETHYECKHA M TMPAKTHUYECKH BBIXOJ MPOJIYKTa
peakuuu. Pemienre 3a1a4 Ha BRIYMCIICHUS, CBSI3aHHBIE C UCIIOJIb30BAHUEM TTOHSITHS

«BBIXOI IIPOAYKTA PCAKITHNH.

43-44. MaccoBas (oObeMHas) MOJsI TpuUMecel (YHCTOTO BEIIeCTBa).
Boluncnenue maccel (00beMa, KOJIMYECTBA) MPOJYKTAa PEAKLUHU, €CIU HCXOIHBIC

BC€IICCTBA COACPIKUT IIPUMCCH.

45-46. Pemenwe 3amad Ha OIPEACICHHE COCTaBa CMECH BEIIECTB,

PasacCAIOIMUXCA B IIPOOCCCC IIPOTCKAHNN PCAKIIUH.



47-48. CocraBiieHHE alropuT™Ma pelIeHus 3a/1ad anreOpandyeckum Crocooom
C BBEJICHHEM JBYX-TPEX IMapaMETPOB B KAUECTBE HEU3BECTHHIX. PermeHue 3a1a4 Ha
ONpe/IeTICHNEe COCTaBa CMECH BEIIECTB, HE pa3feiAIIUXCS B TpoIecce

MIPOTEKAHUU PEAKLIUH.

Paznen 5. KomOunupoBannbie 3aga4u (6 4.)

49-54. 3anuch ypaBHEHUN BCEX MPOUCXOMSIIMNX MPOIECCOB, BBIICICHUE
COCTaBHBIX YaCcTeW 3aJayd, COCTABJICHUE TIOPS/IKA BBHITIOJIHEHUSI JEHCTBUIA.
Pelienrie ycloOXKHEHHBIX 3a7a4, OOBEAWHSIOMIMX BBIYHCICHUS MO XHUMHUYECKUM
dbopmynaM, ypaBHEHHSIM, KOJHMYECTBEHHOI'O COCTaBa pPacTBOPOB Ppa3IMUYHBIMU

criocooamu.

Pasnen 6. UTorosbie 3aHATHA
55-58. Penienne KOHTPOJIBHBIX 33124 MO0 MaTepUaly Kypca.

59-62. O6¢cyxaenue pernieHus 3a1a4, aHaau3 OITHOOK.

63-66. IlpencraBieHue yyanuMHUCS aBTOPCKUX  MHHH-COOPHUKOB C
0I0OPKOM M PEIICHUSIMH 3a7a4 10 MaTepHuajaM 3JICKTUBHOTO Kypca.

67-68. IlomBenmeHnwe wuTOra KOHKypCa KOJHMYECTBA PEIICHHBIX 3ajad.

BriBoaml.



Temarnyeckuid miaan 10 kaace (2 4. B Hexe 10, Bcero 68 4.)

Teo- | IIpak- ®opMBbI KOHTPOJIA
= Buabl
= Tema 3ansATHA pus | THKa pe3y/abTara
S AeITeJIbHOCTH
4. 4. o0pa3oBaHus
Beenenue.
IIpoBepka 3anuceit
1-2 | «Yuuce pemarp 3amgayu 2 Jlexuus

YYalIuXcs B TETPAIN

0 XUMUH
Paznea 1. Pacuersl no xumuveckum popmynam (12 4.)
CaMOKOHTpOJIb,
OcHoBHbIE Pewenne 3agau Ha
B3alMOIIPOBEPKA B
KOJIMYECTBEHHBIE JIOCKE, MHIUBUTyaTbHAS
3-4 1 1 napax, CBepka ¢
XapaKTEePUCTUKHI paborta. OTHOTHUITHBIE
oOpa3zLamMu peuieHus
BEIECTBA 3a/1a4uM Ha JIOM.
3ajad.
IIpoBepka nomarHero
Penrenue 3agad Ha 3agaHusa. CaMOKOHTPOJIb,
Breruucnenue c
JOCKE, UHTUBUIYyallbHAS B3alMOIIPOBEPKA B
5-6 | ucmosib30BaHUEM 1 1
paborta. OTHOTHUITHBIE napax, cBepka ¢
MOCTOSIHHOM ABOTaapo
3a[a4ui Ha JOM. obOpaszLamu peuieHus
3ajad.
[TpoBepka nqoMamHero
Pemenue 3a1ay Ha 3aganusi. CaMOKOHTPOJIb,
3ajaun  HA  ra3oBBIC JOCKE, UHIUBUIYyalIbHAS B3alMOIIPOBEPKA B
7-8 1 1
3aKOHBI. pabota. OIHOTHUITHbBIE napax, cBepka ¢
3a/1a4M Ha JIOM. obpaszuamu peuieHus
3ajad.
[TpoBepka qoMamiHero
MaccoBas JIOJIS
Pemenue 3agau Ha 3aganusi. CaMOKOHTPOJIb,
3JIeMEHTa B COCIMHEHUH.
9- JOCKE, UHTUBUAYyalIbHAS B3aMMOIIPOBEPKA B
MaccoBasg, 00BEMHOI, 1 1
10 pabota. OHOTUIIHBIE rapax, CBepka ¢

MOJILHOM JOJIM BEIIECTBA

CMCCH.

3a7a4M Ha JIOM.

oOpa3namu penieHus

3aJad.




11-
12

Omnpenenenne  cocraBa

ra3oBOoU cMecu

Pemenue 3anau Ha
JOCKEC, MHAWBUAYaJIbHAaA
pabota. OTHOTUTIHBIE
3a/1a4y 3a/1al0TCs Ha

JO0M.

[IpoBepka nomamiHero
3aganusi. CaMOKOHTPOJIb,
B3aMMOTIPOBEPKA B
napax, CBepKa ¢
o0Opa3Lamu peneHus

3aJga4.

Paznean 2. 3agaum Ha HaxoxneHuii ¢pop

MYJI XUMHYeCKHX coenHenui (8 u.)

CocraBienue aaropurma

[IpoBepka qomaniHero

BriBon bopMyITbl pelIeHus 3a/1a9H. 3afganus. CaMOKOHTPOJIb,
13- | BemecTBa Ha  OCHOBE Pemenne 3am1a4 Ha B3aMMOTIPOBEPKA B
14 | maccoBoit JOJIA JIOCKE, MHIMBHIYyaIbHAs rapax, CBepKa ¢
JJIEMEHTOB. paborta. OTHOTHUITHBIE o0OpaszLamu peuieHus
3aauu Ha JOM. 3ajad.
Cocrasnenne anmroput™ma | IIpoBepka noMamHero
BriBog dhopmybl
pelIeHus 3a/1a9H. 3anganns. CaMOKOHTPOJT,
ra3z000pa3Horo
15- Pemenue 3amay Ha B3aUMOITPOBEpPKaA B
BEII[ECTBA Ha OCHOBE €ro
16 JIOCKE, WHIUBUTyaTbHAs mapax, CBepka ¢
IUIOTHOCTH M MaccOBOM
pabota. OTHOTUITHEIE o0pa3amu pemeHus
JIOJTU 3JIEMEHTOB.
3a[a4ui Ha JOM. 3ajad.
BriBog bopmyIbl CocraBnenue anroputma | [IpoBepka nomarixnero
BEIECTBA MO IIOTHOCTH pelleHus 3a/1a4H. 3aganusi. CaMOKOHTPOJIb,
17- | ero mapoB u Macce, Pemenue 3a1ay Ha B3alMOIIPOBEPKA B
18 | oObeMy WM KOJTUYECTBY JOCKE, UHIUBUIYyalIbHAS napax, cBepka ¢
BEIIECTBA  IPOJYKTOB pabota. OIHOTHUITHbBIE obpaszuamu peuieHus
CTOpaHHs. 3a/1a4M Ha JIOM. 3ajad.
BriBog bopmyIbl CocraBnenue anroputma | [IpoBepka momarrxHero
BEIIECTBA HA OCHOBE pelleHus 3a/1a4H. 3aganusi. CaMOKOHTPOIIb,
19- | obOmeit bopMmyIibl Pemenue 3anau Ha B3alMOIIPOBEPKA B
20 | roMoJIOTHYECKOTO  psAja JI0CKe, MHIUBUAyaJIbHAS napax, CBepKa ¢

OpraHu4Y€CKUX

COEIMHEHUI.

pabota. OIHOTHUITHBIE

3a7a4M Ha JIOM.

oOpa3naMu penieHus

3agay.

Pa3znea 3. KosmyecTBeHHasi XapaKTepHCTHKA pacTBOpoB (12 4)

21-
22

OcHoBHBIE (hOpMYITBI A5

peuIcHuAd 3aaa4.

Jlexuus

IIpoBepka 3anuceit

yqamuxces B TETpaau




Briuucienne wmaccoBon

Pemenue 3a1au Ha

IIpoBepka nomarHero

3aganusi. CaMOKOHTPOJIb,

J0JIU u MOJISIPHOU
23- JIOCKE, UHIUBUAYyaJIbHAS B3alMOIIPOBEPKA B
KOHIICHTpaLuu
24 pabota. OMHOTUITHEIE rapax, CBepKa ¢
PacTBOPEHHOTO
3a/1a4M Ha JIOM. o0Opa3Lamu peneHus
BELIECTBA.
3ajad.
IIpoBepka nomariHero
Beruucnenue
Pemenue 3a1ay Ha 3aganusi. CaMOKOHTPOJIb,
HOPMAaJIbHOM
25- JOCKe, MHIUBUTyaJIbHAS B3aMMOTIPOBEPKA B
KOHIICHTPAIU!
26 pabota. OTHOTHITHBIE mapax, cBepka ¢
PacTBOPEHHOTO
3a/1a4M Ha JIOM. oOpa3Lamu penieHus
BEIIECTBA.
3ajad.
IIpoBepka nomarHero
Pemenue 3agaq Ha 3agaHusa. CaMOKOHTPOJIb,
3agauM Ha CMENIMBAaHUE
27- JOCKe, MHIUBU/TyaIbHAs B3alMOIIPOBEPKA B
pacTBOpOB  OJHOTO U
28 pabota. OTHOTUITHBIE mapax, CBepka ¢
TOTO K€ BELIECTBA.
3a[a4ui Ha JOM. obOpaszLamu peuieHus
3ajad.
[IpoBepka qomaniHero
Boruncnenusi, cBsizaHHbIE Pemenue 3a1ay Ha 3aganusi. CaMOKOHTPOJIb,
29- | ¢ MOHSTHEM JOCKE, UHIUBUIYyalIbHAS B3alMOIIPOBEPKA B
30 | «pacTBOPUMOCTH pabota. OIHOTHUITHBIE napax, cBepka ¢
BEIIECTBAY. 3a[a41 Ha JOM. obOpaszLamMu peuieHus

3a1ad4.

Paspnen 4. BorunciieHue mo XuMu4ecKuM ypaBHeHUsM (20 4.)

CocraBneHue ajJropurMa

PCUICHUA 3a1a9n.

[TpoBepka qoMamiHero

3aJaHusd. Camo KOHTPOJIb,

Brraucnenne
31- Pemenue 3amau Ha B3alMOIIPOBEPKA B
00BEMHBIX OTHOILIEHUN
32 JIOCKE, UHAMBHIyaIbHAs rapax, CBepkKa ¢
rasos.
pabota. OIHOTHUITHBIE obpasiamu penieHus
3aJ1a4d Ha JOM. 3a1a4.
Brraucnenns MaccChbl CocraBiieHne anroputma IIpoBepka nomamisero
33- | (oObema, KOJIHMYECTBA) pELICHUS 3a/1a4H. 3ananusi. CaMOKOHTPOJIb,
34 | BewecrBa MpOAyKTa Pemenue 3a1au Ha B3alMOIIPOBEPKA B
peakuuu, €CIIN JIOCKE, UHAMBHYaIbHAs rapax, CBepkKa ¢




HCXOQHOE  BEIIECTBO,
B3STO€ B M30BITKE, HE
pearupyer c

MPOJYKTOM PEaKIUH.

pabota. OTHOTUIIHBIE

3aJa4d Ha JOM.

o0Opa3LamMu peneHus

3ajga4.

Briuucnenus MacCEI

(oObemMa, KOJIHMYECTBA)

CocraBienue aaropurma

[IpoBepka nomaniHero

BEIIECTBA IIPOJYKTa pelieHus 3a1a4H. 3aganusi. CaMOKOHTPOJIb,
35- | peakuuw, eciu Pemenue 3a1ay Ha B3alMOIIPOBEPKA B
36 | uCXOomHOE  BEIIECTBO, JIOCKE, UHJIUBUIYyalIbHAS napax, CBepka ¢
B35iTOE B  M30BITKE, paborta. OnHOTHUITHbBIE o0Opa3Lamu peneHus
B3aUMO/IEHCTBYET c 3a/laud Ha JOoM. 3ajad.
MIPOJIyKTOM PEaKI1H.
Cocrasnenne anmroput™ma | IIpoBepka noMaimHero
pelIeHus 3a/1a4H. 3aganusi. CaMOKOHTPOJIb,
37- | Beiunciienue  BbIXoza Pemenne 3agau Ha B3alMOIIPOBEPKA B
38 | mpoayKTa peakiuH. JIOCKE, MHIUBUAYaIbHAS napax, CBepKa ¢
pabota. OTHOTUTTHEIE o0pa3amu pemeHus
3a7jauyd Ha J0M. 3ajay.
Brruncnenus MAacChI CocraBnenue anroputMa | [IpoBepka momaiiHero
(oObemMa, KoJIMYECTBA) pelLIeHMs 3a1auu. 3aganusa. CaMOKOHTPOJIb,
39- | mpoaykra peaKuuu, Pemenue 3ana4 Ha B3aUMOIIPOBEPKA B
40 | ecnu HCXOJ/IHOE JIOCKE, MHIUBUAyaJIbHAS napax, CBepKa ¢
BEIIECTBO  COAEPXKUT pabota. OnHOTUIIHBIE oOpa3naMu penieHus
IIPUMECH. 3aJaud Ha JO0M. 3ajay.
Cocrasnenue anroputma | IlpoBepka nomaiiHero
Omnpenenenue cocTtaBa
pelLIeHHs 3a1auu. 3aganus. CaMOKOHTPOJIb,
cMmecu BEIIECTB,
41- Pemienue 3anay Ha B3aUMOIIPOBEPKA B
pas3aessomuxcs B
42 J0CKe, MHIUBUAyaIbHAS napax, CBepKa ¢
IIpoLecce MPOTEKAHUU
pabota. OHOTUIIHBIE oOpa3namu penieHus
peakuun
3aJaud Ha JO0M. 3ajay.
Onpenenenue cocraBa
CMECH  BEILECTB, HE
ITpoBepka 3anuceit
43- | pa3aensonmxcs B Jlexnus.
yyaluxcs B TeTpaau
44- | mpouecce NPOTEKAHUU

peaxiuu




Omnpenenenue cocrasa

IIpoBepka nomarHero

3anaHus. CaMOKOHTpOJIb,

CMECH BEIECTB, HE KonnexruHas pabora.
45- B3alMOIIPOBEPKA B
pa3AeIsIomuXCs B 2 OpHOTHIIHBIC 331a4H
46 rpymnmnax, CBepka c
mporecce MPOTEKAHUU 3a[aI0TCS Ha JIOM.
o0Opa3Lamu peneHus
peakuuu
3ajad.
PacueTsl, cBsA3aHHBIE C
47- | pa3nu4YHBIMU IIpoBepka 3anmceit
1 Jlexuus.
48 | cmocobaMu  pemieHHs yUaluxcs B TETPaan
3azad.
Pemenue 3anau Ha [IpoBepka nomaniHero
Pacdetsl, cBs3aHHBIE C NOCKe, MHIUBUAYaIbHAs | 3amaHust. CaMOKOHTPOJIb,
49- | pa3nUIHBIMHU paboTa u rpynmnonas B3aMMOIIPOBEpPKaA B
2
50 | cmocobamu  pemnieHHS paborta. OTHOTHUITHBIE rapax, cBepka ¢
3ajad. 3aJauu 33/1al0TCS Ha o0pa3iaMu penieHus
JIOM. 3ajga4
Pa3znen 5. KomOunnpoBanubie 3axa4u (6 4.)
3anuch YpaBHEHHI
BCEX  MPOUCXOAALINX
IIPOLIECCOB, BbIIEICHUE
51- [TpoBepka 3anmceit
COCTaBHbIX qacTeit 2 Jlexuus.
52 YYaIIUXCs B TETPAIH
3aJjaud,  COCTaBJICHUE
HOpsAZIKA  BBITIOJHEHUS
EUCTBUI.
Pemenue
YCIOXHEHHBIX  3ajad,
00BEIUHSAFOLINX
ITpoBepka fomMarniHero
BBIUMCIICHUS 1o Pemnienue 3a1ay Ha
3afanus. CaMOKOHTPOJIb,
XUMUYECKUM JI0CKe, MHIUBUAyaJIbHAS
53- B3alMOIIPOBEPKA B
bopmynam, 2 paboTa u rpymnmnosas
54 rpymmax, CBepka ¢
YpaBHEHUSM, pabota. OHOTUIIHBIE
oOpa3namu penieHus
KOJIMYECTBEHHOTO 3a1auu
3ajay.
cocraBa pacTBOpoB
Pa3IUYHBIMU

cocobamu.




Pemenue
YCIIOKHEHHBIX

OJIMMITNaAHBIX 3aga4

MIPOILITBIX JeT,
00BEAMHSFOIIIX
CaMOKOHTpOJIb,
BBIUHCIICHUS o Pemenue 3anau Ha
B3aMMOIIPOBEPKA B
55- | XUMUYECKHM JIOCKE, MHIWUBHIYyalbHAs
2 rpynnax, cBepka c
56 | dpopmymnam, paboTa u rpymnmoBas
o0Opa3Lamu penieHus
YpaBHEHHUSIM, pabora
3ajad.
KOJIMYECTBEHHOTO
COCTaBa pPAacTBOPOB U
ap. Pa3TMIHBIMH
croco6amu.
Pasznen 6. UTorosbie 3ansitus «Yemy Mbl HAYyYHJIUCH 32 3TOT 1oaA?» (4 4.)
57- | KonTposbHas pabota 1o [TpoBepka paboThI
2 NunuBunyanbHas padoTa
58 | uzyuyeHHOMYy Marepuany YUHUTEIIEM.
59- | KonTposbHas pabota 1o [TpoBepka paboThI
2 NunuBunyanbHas padboTa
60 | uzyyeHHOMY MaTepuany YUHUTEIIEM.
OO0cyxeHue
pe3yabTaToOB
61- | AHaIM3 ~ KOHTPOJIBHOM
2 KonnextuBHas pabota KOHTPOJIBHOW PabOTHI,
62 | paGoThI.
B3alMOIIPOBEPKA B
rpyInax.
IIpencraBnenue
yUYalIUMHCS ~ aBTOPCKHUX
COOPHHUYKOB 3a/Ja4y IO
Bzaumonposepka B
MaTepuany 3JIEKTHBHOTO Brictynnenus
63- rpynmnax. CBepka ¢
Kypca M HX pEelIeHHs. YUaIIIXCA.
64 00pasiamu pemeHus

IlonBenenne UTOTa
KOHKypca KOJINYECTBA
pELIEHHBIX 3a7ad4.

BrIBOIbIL

KonnektusHas pabora.

3agay.




IIpencraBnenue

B3aumornposepka B

YUYAIIUMHUCS ~ aBTOPCKHX Brictymnenus
65- rpynmnax. CBepka ¢
COOpPHHYKOB 3aJa4 TIO0 2 Yyamuxcs.
66 oOpa3mnaMu penieHus
MaTepually 3JEKTHBHOTO KonnexruHas padora.
3amad
Kypca M UX PeIeHHs
[Tonsenenue HATOTA
BricTynuienus
67- | KOHKypca  KOJHYECTBa B3anmomnposepka B
2 yYanuxcsl.
68 | pemeHHBIX 3ajad. rpyImax.
BriBOIBI.
NUTOTI'O: 30 38




Coaepxxkanue kypca (11 xinacc)

Pasgen 1. 3agaum Ha mnorpyskeHue MeTAJIMYECKOM IUIACTUHKH B
pactBop cosu (4 4.)

1-2. DnexkTpoXUMHUYECKUI psiJl HANPsXKEHUS MeTayuioB. BoccTaHOBUTENbHAS
CIIOCOOHOCTh METAJJIOB B PACTBOPAX COJIEH.

3-4. Pemienue 3a7ad Ha BBIYKMCIEHHWE MAacChl MeTaila, MEpele/ero B
pPacTBOp COJIM WJIM BBIJIEIMBIIETOCS HA METAJUIMYECKON IUIACTUHKE B PE3YJbTaTe

peakIuu.

Paznen 2. Kinaccupukanusi XHMHYECKHX peaKUMil 1 3aKOHOMEPHOCTH
ux nporexkanus (32 4.)

5-6. TemmoBoit »ddekT XuMHUUecKON peakuuu. TepMOXUMHUYECKHE
ypaBHEHHUS. OK30- H DJHAOTepMHUYeckue peakiuu. CTaHAapTHBIC YCIOBHS
(Temmepatypa, [naBlieHHE) TMpoTekaHusi peakiuu. CraHgapTHas SHTAIBIUSA
oOpa3oBaHus BellecTB. 3aKOH ['ecca U ciecTBUE U3 HETo.

7-8. BeruncneHus Mo TepMOXUMUYECKUM YPAaBHEHHUSAM KOJIMYECTBA TEILIOTHI,
TEIJIOBOTO (D eKTa Ha OCHOBE COCTABJICHUS MPOIOPIIHIA.

9-10.  Bprumcienne TemioBoro 3d@exra peaknuid ¢ HCIOIb30BAHUS
CTaHIAPTHBIX PHTANBITNI 00pa30BaHuUs BEIIECTB, CIEACTBH U3 3akoHa [ ecca.

11-12. CxopocTh XMMHUYECKHX peakiuii. ['OMOTeHHBIE W TeTEepOTrCHHBIC
peakuuu. [IpaBuna Baut-T'odda. 3akon aeiictBytomux macc. Katamus.

13-14. Pemienne 3amad Ha oOmnpenerneHUE 3aBUCUMOCTH  CKOPOCTH
XUMUYECKOU peaKkuu OT TEMIIEPATYpPbl, KOHIIEHTPAIUN PEAruPYIOIINX BEIIECTB.

15-16. OOparumble U HEOOpaTHMbBIE pEAKIMH. XUMHUYECKOE PaBHOBECHE.
Cwmenienue xumudeckoro pasHoBecus. [Ipuniun Jle [Hlatense.

17-18. Onpenenenue BIWSHUS BHEITHUX (akTOopoB  (HaBieHUS,

TEMIIepaTypbl, KOHIIEHTPAI[MK) HA CMEILIEHHE XUMHYECKOTO PABHOBECHSI.



19-20. Onextponutudeckas aucconuanuss. CuiibHble U cialble
anekTponautsl.  [IpaBuna  cocTaBieHHMsT  HMOHHBIX — yPaBHEHUU. Y CIIOBUA
HEOOpaTUMOTro NPOTEKAHMS peakuii OOMEHa B pacTBOPAX ANEKTPOIUTOB.

21-22. YupaxHeHus B COCTaBICHUH HOHHBIX YPaBHEHUHN peakuuii oOMeHa.

23-24. Twaponus coneit paznuuHoro tuma. [IpaBuiia cocTaBieHUs] HOHHBIX
ypaBHEHMI peakuuil ruaponusa coieil. MIsmenenue pH cpeasl B pactBopax coseit
B pe3yJibTaTe TUApPOIN3a.

25-26. VYmpaXHEHHs B COCTaBJIEHMM YpaBHEHUN peakuuil Tuapoju3a B
pacTBopax cojiel pa3IMYHOro TUIMA.

27-28. CreneHb  OKHUCIICHHMS  DJIEMEHTOB. THIBI  OKUCIUTEIHHO-
BOCCTAaHOBHTEIb-HbIX peakuuid. BaxkHelne OKUCIUTENN U BOCCTAHOBUTEIH.

29-32. VYmpaxHeHUss B  COCTaBJIE€HUU YPAaBHEHUH  OKUCIUTEIBHO-
BOCCTAHOBHUTEJbHBIX PEAKIIMI METOJOM JIEKTPOHHOTO OajaHca.

33-34. Bmusaue pH cpeas Ha xapakTep npotekanust OBP.

35-36. VYmpaxhHenus B cocrtaBiieHnH YypaBHeHud OBP mo HemomaHbIM

CXeMaM peaKIvi.

Paznen 3. Jaexkrpoans (8 4.)

37-38. D7eKTpoiu3 pacTBOPOB U PACILJIABOB JJIEKTPOJIUTOB. AHOJHBIE U
KaTO/HbIE TPOIECCHI MpH dJekTponuse. [locnenoBarebHOCTh pa3psIKu HOHOB Ha
ANEKTPOAAX B BOJHBIX PACTBOPAX DIIEKTPOJIHUTOB.

39-40. VYmpaxkHeHHs B COCTABICHHHM YpPaBHEHHM PEaKIUM AIICKTPOIH3a
PacTBOPOB U PACINIABOB JIEKTPOJIUTOB.

41-42. Pemenue 3amay Ha BBIYUCICHHE Macchl (00ObeMa, KOJIMYECTBA)
BEIIECTB, BHIICITUBIINXCS TIPH JIEKTPOIN3E HA DIEKTPOIaX.

43-44. PemreHue 3a7a4 Ha BBIYMCICHHUE MAaCChl, KOHIICHTPAIIUN BEIICCTB B

pacTBopax, 00pa30BaBUIMXCS MPHU ANEKTPOJIH3E.

Pa3znen 4. CocraBjieHHe LeNOYeK NMpeBpallleHul XMMHUYECKUX BelleCTB
(12 4.)



45-46. VYnopaxHeHHs B COCTABICHHM YpPAaBHEHHM peakluid, OTpakKarolIux
T€HEeTHUYECKYIO CBSI3b MEX]ly COEIMHEHUAMMU, COAEPKAUUMU HEMETAIIIbI.

47-48. VYnpaXHEHHS B COCTaBJICHUM YpPAaBHEHHM pEaKIMil OTpakarolIux
T€HEeTHUYECKYIO CBSI3b MEXAY COCIUHEHUSMH, COACpPKAUUMU METAJJIbl TJIABHBIX
MOATPYTIIL.

49-50. VmnpaxxHeHHs B COCTaBJICHUU YpPAaBHEHHM peaKIMil OTpakarolux
IreHEeTHYECKYIO CBA3b MEXKJY COCIMHEHUSAMH, COJEepPKAIUMHU METaJIbl TOOOUYHBIX
HOJCPYIIIIL.

51-52. VmnpaxHeHUS B COCTABJICHUHM YPaBHEHUU peaklMil OTPa)KaroIIux
IreHEeTHUYECKYIO CBSI3b MEXK]ly TPYNIIAMH YIJIEBOJIOPOIOB.

53-54. VYmnpaxHeHUs B COCTaBICHUU YPABHEHUU peaKklUil OTPa)KaroIIux
FeHEeTHYECKYI0  CBSI3b  MEXKAY  KHUCIOPOACOIEPKAIIUMH  OPTaHMYECKUMHU
BEIIIECTBAMU.

55-56. VYmpaxHeHHs B COCTABIEHWU YpPaBHEHUM peakUui OTpakaroIlux

ICHCTUYCCKYIO CBA3b MCKAY a30TCOACPKAIIMMHU OPIraHNYCCKUMU BCIICCTBAMMU.

Pa3nen 5. 3aganus EI'D no xumumn (10 4.)

57-58. Brmonnenue 3agaHuil yacth A mo TemaM: «CTpPOCHHE aToMay,
«Ctpoenue  BemiectBay, «Knaccudukamuss W XMMHYECKHE  CBOMCTBA
HEOPTraHUYECKUX COCTMHEHU.

59-60. BeimonmHenue 3amauii dacth B 1o Temam: «OIEKTpONIH3Y,
«I'moponusy, «OBP», «HomeHknatypa U XUMHUYECKHE CBOMCTBA OPraHUYECKUX
COCJIMHCHUI.

61-62. Beimonmaenne 3amanmii wactm C 1o Teme «Pemenue
KOMOMHHUPOBAHHBIX 33124 110 XUMHUH ITOBBIIIICHHOMW CIIOKHOCTH.

63-64. KauecTBeHHBIC peaKIi HA HEOPTAHUUECKHE BEIIECTBA U HOHBI.

65-66. KauecTBeHHBIE peaKIMy OPTAaHUIECKUX COSTMHEHU.

Pazgen 6. 3akirounTe/bHbIN yPOK-ceMHuHAp (2 4.)



66-68. OOcyxneHue pe3yabTaToB padOThI BhIMOJHEHUsS] BapuanToB KM

EI'D. BeiBoaEL.



Temarnyeckuid miaan 11 kiaace (2 4. B HexeJ 10, Bcero 68 4.)

Teo- | IIpak- ®opMBbI KOHTPOJIA
= Buabl
= Tema 3ansaTUsA pusi | THKa pe3yJbTarTa
S AeATeTbHOCTH
4. 4. o0pa3oBaHus
Paznen 1. 3agaum Ha norpy:keHue NJIACTHHKHA B pacTBop couu (4 4.)
Pemrenne  3agad Ha
Pemenne 3agau Ha CaMOKOHTPOIb,
pacuer MaccChl "

KOHUEHTpa-IIH1

JOCKE, HHAWBUAYaJIbHAA

B3aMMOIIPOBCPKA B

1-2 2 pabota. OMHOTUTIHEIE napax, CBepka ¢
MeTaJula, TepemIe/ero
3a/1auM 3a/1al0TCs Ha oOpa3namu penieHus
B pe3yibTaTe PEaKIHH B
JIOM. 3ajad.
pacTBOp COJIH.
Pemenue 3a71a4 Ha
Pemenue 3anau Ha CaMOKOHTpOJIb,
pacuer Macchl MeTaiia,
JOCKE, HHANBUAYaJIbHAA B3aMMOIIPOBCPKA B
BBIACJIINBUIICTOCA B
3-4 2 pabota. OTHOTUTTHEIE mapax, CBepka ¢

pe3ynbpTaTe peakiuu Ha
METaJLTINYECKOHT

IIJIaCTHUHKH.

3aJa4M 3aal0TCs Ha

JIOM.

o0pa3amu pereHus

3a1ay.

Pasznen 2. Knaccupukanmsi XdMUYeCKUX PeakIMid M 3aKOHOMepHOCTH uX nporekanus (30 4.)

TennoBoi ahdexT [TpoBepka 3anmceit
5-6 2 Jlexus
XUMHYECKUX PeaKLnu. yUaluxcs B TeTpaJiu.
[TpoBepka nqoMamHero
Penrenue 3agad Ha
3aganusi. CaMOKOHTPOJIb,
Boruncnenus 1o JOCKE, UHIUBUAYyaIbHAS
B3alMOIIPOBEPKA B
7-8 | TepMOXMMHYECKUM 2 pabota. OIHOTHUITHBIE
napax, cBepka ¢
ypaBHEHUSM 3a/1a4M 3a/1al0TCS Ha
obpaszuamu peuieHus
JIOM.
3ajad.
9- | CkopocTh XMUMHUYECKUX [TpoBepka 3amuceit
2 Jlexug
10 | peaxruii. y4YallUXCs B TETPAIH.
Pemenue 3agay Ha [TpoBepka qoMamiHero
Pemenne 3amau  Ha NOCKe, UHIUBUAYalbHas | 3aaHus. CaMOKOHTPOJIb,
11-
BBIYHCIIEHUE  CKOPOCTHU 2 pabota. OTHOTHITHBIE B3aMMOIIPOBEPKA B
12

XUMHUYECKOMN pCaKknuu.

3aaa4u 3aJar0TCs Ha

JA0M.

napax, CB€pka €

oOpa3iaMu penieHus




3aga4.

XHUMHUYECKOE
13- ITpoBepka 3anuceit
paBHOBECHE. Jleknus
14 YYaIUXCS B TETPAIH.
IIpoBepka nomariHero
Ormpenenenre BHEITHUX Pemenne 3agau Ha
3ananusi. CaMOKOHTPOJIb,
(hakTOpOB HA CMEIICHHE JIOCKE, MHIUBUTyaTbHAS
15- B3alMOIIPOBEPKA B
XUMHUYECKOT'O pabota. OMHOTUTIHEIE
16 napax, CBepka ¢
PaBHOBECHS] XUMUYECKON 3a/1a4y 3a/1al0TCs Ha
o0OpaszLamu peuieHus
peaKIuu. JIOM.
3ajad.
Peakuuu HOHHOTO
17- IIpoBepka 3anmceit
obMeHa B  pacTBOpax Jlexums
18 YYaIIuXCs B TETPATIH.
AIIEKTPOJIUTOB.
[IpoBepka qomaniHero
Beinonnenue
YnpaxxHeHus B 3agaHusa. CaMOKOHTPOJIb,
yIpa)xHEeHHs Ha JIOCKe,
19- | cocraBieHus ypaBHEHUU B3aUMOITPOBEpPKaA B
UHAMBHUAyallbHas padoTa.
20 | peaknuii HOHHOTO mapax, cBepka ¢
OpHOTUITHBIE 3aJaHUS
oOmeHa. 00pa31amu BBITIOJIHCHHHA
3aJal0TCs Ha JIOM.
YIpaXHEHUI.
21- | T'mupposm3  conmedd B [TpoBepka 3anmceit
Jleknus
22 | BOJIHBIX pacTBOpaX. yUaluxcs B TeTpaau
[TpoBepka qoMamiHero
Brinonnenue
YopaxkueHus B 3aganusi. CaMOKOHTPOIIb,
yIpa)XHEHHs Ha JIOCKeE,
23- | coCTaBJIeHUS YpaBHEHHI B3alMOIIPOBEPKA B
WHAMBHUAyallbHas paboTa.
24 | peakuuit THIPOJIN3a napax, CBepka ¢
OnHOTUIIHBIE 3a1aHUS
coJie. 00pa3iiaMu BBITIOTHEHUN
3a/1al0TCS Ha JOM.
YIPAKHEHUH.
OkucIuTenbHO-
25- ITpoBepka 3anucent
BOCCTAaHOBUTEIbHBIE Jlexuus
26 y4YaluXcsl B TETPAIu
peaKkIuu.
27- | YopaxxHeHus B Brinonnenue [IpoBepka nomamHero
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COCTaBJIEHUU OBP

MCTOAOM 3JJICKTPOHHOTO

YIPA)KHEHMS Ha JOCKE,

WH/IMBUyallbHAs padoTa.

3aganus. CaMOKOHTPOJIb,

B3aMMOIIPOBCPKA B

Oananca. OpHOTHIIHBIC 3aaHUs napax, CBepKa ¢
3a/1al0TCS Ha JIOM. 00pa3amMu BBITIOJIHEHHIA
YIPAKHEHUH.
IIpoBepka nomariHero
Brinonnenue
YopaxkHeHus B 3aganusi. CaMOKOHTPOJIb,
yIpaKHEHUs Ha JOCKE,
29- | cocTaBIIeHUH OBP B3aMMOTIPOBEPKA B
UHAMBHUAyallbHas paldoTa.
30 | METOIOM  DIEKTPOHHO- napax, CBepKa ¢
OIHOTHUIIHEIE 3aJaHUS
MOHHOTO OaaHca. 00pa3LaMu BBITIOJTHEHUN
3a/1al0TCS Ha JIOM.
YIPAKHEHUH.
Bmusuue pH cpeasl Ha
31- [TpoBepka 3anuceit
XapakTep  MPOTEKaHHS Jlexmmst
32 yUaIuXxcs B TETPAIn
OBP.
IIpoBepka nomarHero
Brinonnenue
YnpaxxHeHus B 3agaHusa. CaMOKOHTPOJIb,
yIpaKHEHHsI Ha JOCKeE,
33- | cocranennn  OBP mo B3aUMOITPOBEpPKaA B
UHIMBUyallbHas paboTa.
34 | HEMOJHBIM cXxeMam mapax, CBepka ¢

YpaBHEHUH pEaKIUi.

OnHOoTHUITHEIE 3aJaHUS

3aJaf0TCSA Ha JIOM.

00pa31amu BBITIOJIHCHHHA

YIpaXHEHHI.

Pa3znes 3. Duexkrposus (6 4.)

DIEeKTPOIU3 PaCTBOPOB U

35- [TpoBepka 3anmceit
pacriaBoB Jlexuus
36 YYaIIUXCs B TETPAIH
AIIEKTPOJIUTOB.
[TpoBepka qoMamiHero
YaopaxHeHust B Brimonnenue
3aganusi. CaMOKOHTPOIIb,
COCTaBIICHUSI YpaBHEHUU yIpa)XHEHHs Ha JIOCKeE,
37- B3aUMOITPOBEpPKaA B
peakiuii  3JIeKTpoJM3a WHAMBHUAyallbHas paboTa.
38 napax, CBepka ¢
pacTBOpOB M pAaCIJIaBOB OAHOTUTIHBIE 3aJaHUS
00pa3iiaMu BBITIOTHEHUN
AIIEKTPOJIUTOB. 3a/1al0TCS Ha JIOM.
yIpaXHEHHH.
Pemenne  3amau  Ha Cocrasnenue anroputma | [IpoBepka momarrsHero
39- | BEIUHCIICHUE 1o pelleHus 3a/1a4H. 3aganusi. CaMOKOHTPOITb,
40 | ypaBHEHHSIM  peakiui Pemenue 3amay Ha B3aMMOIIPOBEPKA B

QJICKTPOJIM3a pPAaCTBOPOB

AOCKEC, HANBUAYaJIbHAaA

napax, CB€pka €




u pacIuiaBoB

JIEKTPOJIUTOB.

pabota. OTHOTUIIHBIE
3aJauu 33/1al0TCS Ha

JO0M.

o0Opa3LamMu peneHus

3ajga4.

Pasnen 4. CocraBiieHue nenoyexk npespameHuii xuMmudeckux peaxkuuii (12 4.)

T'eneTnueckas CBS3b

Brinosnenune

YIPA)KHEHMS Ha JOCKE,

[IpoBepka nomaniHero

3agaHusi. CaMOKOHTPOJIb,

41- | MeXOy COEIMHEHUSIMU, B3aMMOIIPOBEpPKaA B
UHAMBHUAYyallbHas paboTa.
42 | comepKanuMu napax, CBepka ¢
OIHOTHUIIHEIE 3aaHUS
HEMeTaJlJIbl 00pa3LaMu BbITIOJTHEHUN
3a/1al0TCS Ha JIOM.
YIPKH-U.
IIpoBepka nomariHero
Brinonnenue
I'enernueckas CBSI3b 3aganusi. CaMOKOHTPOJIb,
yIpa)xHEeHHs Ha JIOCKe,
43- | MKy COCNMHEHHSMH, B3alMOIIPOBEPKA B
UHAMBHUAyallbHas padoTa.
44 | comepKalMMH METaJUTbI rapax, CBepka ¢
OnHOoTHUIIHEIE 3aJaHUS
TJIABHBIX MTOATPYIIIL. 00pa3LaMu BBITIOJTHEHUN
3a/1al0TCs Ha JIOM.
YIpaXHECHHUIA.
[IpoBepka qomaniHero
Beinonnenue
T'eneTnyeckas CBSI3b 3agaHusa. CaMOKOHTPOJIb,
yIpa)xHEeHHs Ha JIOCKe,
45- | MeXIy COCTUHEHUSIMH, B3aUMOITPOBEpPKaA B
UHAMBHUAyallbHas padoTa.
46 | comepKallMMH METaJlIbl napax, cBepka ¢
OpHOTUITHBIE 3aJaHUS
MOOOYHBIX MOATPYIII. 00pa3LaMu BBIOJTHEHUN
3aJal0TCs Ha JIOM.
YIpaXHEHUI.
[TpoBepka nqoMamiHero
Beinonnenue
3aganusi. CaMOKOHTPOJIb,
I'enernyeckas CBSI3b yIpa)XHEHHs Ha JIOCKeE,
47- B3aUMOITPOBEPKaA B
MEXIY rpyImmnaMu WHAMBHUAyallbHas paboTa.
48 mapax, CBepka ¢
yTJI€BOIOPOIOB. OaHOTUITHBIE 3aJaHUS
00pa3iaMu BBITIOTHEHUN
3a/1al0TCS Ha JIOM.
YIPAKHEHUH.
ITpoBepka noMamniHero
I'enetnueckas CBS3b Brinonnenue
3ananusi. CaMOKOHTPOJIb,
MEXIy KUCIOpOA- | YIPa)KHEHUS Ha JOCKeE,
49- B3alMOIIPOBEPKA B
a30TCOJEPKALIUMHU WHAMBHUAyallbHas paboTa.
50 napax, CBepka ¢
OpraHUYECKUMHU OnaHOTUIIHBIE 3a/1aHUS
00pa3iiaMu BBITIOTHEHUN
BEILECTBAMU. 3a/1a10TCS Ha JIOM.

YIPA)KHEHUM.
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T'eneTnueckas CBSI3b
MEXIY pa3IMYHBIMU
KJIaCCaMU OPraHUYECKUX

COEIMHEHUI.

Brinmonnenue
YIPaKHEHHS Ha JOCKeE,
UH/IMBUyallbHAs padoTa.
OIHOTHUIIHEIE 3aJaHUS

3a4ar0TCs Ha JOM.

[IpoBepka nomamiHero
3aganusi. CaMOKOHTPOJIb,
B3aMMOTIPOBEPKA B
napax, CBepKa ¢
00pa3amu BBITIOJIHCHHMA

YIPAKHEHUH.

Pazgen 5. 3agauusa EI'D o xumuu 12 yacos

Brinonnenune

YIPA)KHEHHUU U 337a4 Ha

[IpoBepka nomamiHero

3ananusi. CaMOKOHTPOJIb,

53- | BemmosHeHne  3amaHuit B3alMOIIPOBEPKA B
JIOCKE, MHIUBUTyaTbHAs
94 | yactu A. rapax, CBepKa ¢
pabora. Bapuanter KUM
00pa31amMu BBITIOJIHEHHHA
EI'D 3amarorcsd Ha qoM.
YIPAKHEHUH.
IIpoBepka nomariHero
Brinonnenue
3agaHusa. CaMOKOHTPOJIb,
YIPA)KHEHHUU U 337a4 Ha
55- | BoimonHenune  3amaHuit B3aMMOIIPOBEPKA B
JIOCKE, MHIUBUyaJIbHas
56 | yactu B. mapax, CBepka ¢
pabota. Bapuantst KUM
00pa31amu BHITIOJIHCHHH
EI'D 3amarorcsd Ha noM.
YIpaKHEHHI.
[IpoBepka qomaniHero
Beinonnenue
57- 3amanusi. CaMOKOHTPOJIb,
YIOPA)KHEHHUU U 337a4 Ha
58- | Boimonnenue  3ajaHui B3aMMOIIPOBEPKA B
JIOCKE, MHIUBUyaJIbHAs
59- | gactu C. mapax, CBepka ¢
paborta. Bapuanter KUM
60 00pa3amu BBITIOJIHCHHHA
EI'D 3amarorcst Ha OM.
YOPaKHEHUH.
[IpoBepka nomariHero
Pemenue Brinonnenue
3ananus. CaMOKOHTPOJIb,
KOMOMHUPOBAHHBIX YOPA)KHEHHUH U 337a4 Ha
61- B3aUMOITPOBEpPKaA B
3a1a4 o XUMUHU JIOCKE, MUHIUBUyalbHas
62 napax, CBepka ¢
MTOBBIIICHHOU pabota. Bapuantser KUM
00pa3iiaMu BBITIOTHEHUN
CIIO)KHOCTH EI'D 3anatorcs Ha 1oMm.
YIPAKHEHUH.
Brinonnenue [IpoBepka nomariHero
KauectBennsle peakuuu
63- YOpa)KHEHUH U 3a7a4 Ha | 3ajaHus. CaMOKOHTPOJIb,
Ha HEOPraHU4ecKue
64 JIOCKE, MHIUBUyalbHas

BCIICCTBA N HOHBI

pabota. Bapuantser KUM

B3aMMOIIPOBCPKA B

napax, CB€pka €




EI'D 3amarorcs Ha OOM.

00pa31amMu BBITIOJIHEHHA

YIPAKHEHUH.

KauectBennele peakuuu

Brinosnnenune

YIPA)KHEHHUU U 33734 Ha

[IpoBepka nomamiHero

3agaHusi. CaMOKOHTPOJIb,

65- B3aMMOTIPOBEPKA B
OpraHu4ecKuX 2 JOCKe, MHIUBUIyaIbHAS
66 napax, CBepKa ¢
COCIMHEHU N pabora. Bapuanter KUM
00pa3amMu BBITIOJIHECHHMA
EI'D 3anarorcs Ha oM.
YIPAKHEHUH.
Paznen 6. 3akiaovuTe/bHbIH YPpoK-ceMuHap (2 4.)
O6cyxnenne
B3aunmonposepka B
pe3yJabTaTOB JIOMAIIHEHN BricTymuienus
67- rpynmnax. CBepka ¢
paboThI BBITIOJTHEHUS 2 yUaIIuXCA.
68 oOpa3iaMu penieHus
BapuantoB KM EI'D. KonnekrusHas pabora.
3ajad.
BriBOIBI.
HUTOIO: 16 52
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