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IHosicHuTEALHASA 3ANUCKA

PabGouas mporpamma pa3paborana Ha ocHoBe OI'OC cpeanero oOmiero
oOpa3oBaHus 1Mo xuMmuu, [I[puMepHOI MporpaMMbl MO XUMHUHU, aBTOPCKOW MPOTPaMMBbI
«IIporpamMmma o6mieoOpazoBaTenbHbIX yupexaeHuin» Xumus 10 - 11 kmaccel. [O.C.
["abpuensan]; 3-e uznanue nepepadboranHoe u nononHeHHoe. — M. Ipoda, 2018 rog.

Pabouas nporpamma OpMeHTHpPOBaHA HA UCIIOJIb30BAaHUE YUEOHHUKA:

- 0O.C.Tab6puensn. Xumus. 11 kmacc — M.: Ipoda, 2021 r.

Pabouas nporpamma paccuntana Ha 68 yacoB (2 yaca B HEZIEIIO).

PabGouas mporpamMma ompeneisier IOCIEA0BaTENbHOCTh HW3YYEHMs €AMHULL
collepkaHusl O0yueHus XUMUU U (opmupoBaHus (pa3BUTHs) OOIIMX YYEOHBIX U
celn(pUUECKUX IPEeIMETHBIX YMEHUII.

B mnpeamerax ecTeCTBEHHO-MAaTeMAaTUYECKOTO IMKJIa BEAYLIYIO pOJIb WIPAET
NO3HABATENbHASA JIEATEIbHOCTh M COOTBETCTBYIOIME €U IO3HABATENIbHbIE Yy4eOHBIE
neicTBusl. B cBA3M € 3TUM OCHOBHBIMHU HENSIMH OOY4YEHHS] XUMHUU B OCHOBHOMW IIIKOJIE
SBJISIFOTCSL:

1) dbopmupoBanue y o0Oy4arolUXCS YMEHHS BHUAETb M IOHUMAaTh IIEHHOCTb
00pa30BaHUs, 3HAYMMOCTh XUMUYECKOTO 3HAHUA AJI1 Ka)XJ0ro YejloBeKa HE3aBHUCHMO
0T ero npoecCUOHANIBHOW MAESITENIbHOCTU; YMEHHsS pasziuyaTh (PakThl M OLEHKH,
CpaBHHMBAaTb M Je€JaThb BBIBOJBL, (POpPMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
NO3ULHIO;

2) ¢hopmupoBaHHE y OO0YYAIOLIMXCS LEIIOCTHOTO MPEACTABICHUS O MUPE U POJIH
XUMHH B CO3JJaHUM COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTUHbI MHUpPA; yMEHHS
OOBSCHATh OOBEKTHI M MPOLIECCHl OKPYXKaIoIed NEeHCTBUTEIbHOCTH — MPUPOIHOM,
COLIMAJIBHOM, KYJbTYPHOM, TEXHUYECKOH Cpellbl, MCHOIb3Yys ISl 3TOrO0 XUMUYECKHE
3HaHUS;

3) nmnpuoOpeTeHHe OOY4YaONIUMHUCS OIbITa Pa3sHOOOPA3HOM JIESATEIBHOCTH,
NO3HaHUsI M CaMONO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUEHUE JJISl Pa3IMYHbIX BUJOB JEATEIBHOCTH: PEIICHUs

npoOieM, NPUHATUS pEUIeHUM, I[OMCKa, aHaiu3a W 00padoTku uHGOpMALHH,



KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHUM, COTPYIHUYECTBA, OE30MACHOTO
oOpalleHusl C BEIIeCTBAaMH B TOBCEAHEBHOM JKU3HU.

DopMbI U CIIOCOOBI KOHTPOJISI, IPOBEPKH U OLEHKHU Pe3y/JIbTATOB 00yUeHHS:
KOHTPOJIbHBIE Pa0OTHI, (DOPMBI MPOMEKYTOYHOTO, UTOTOBOTO KOHTPOJIS, TOM YHCIIC
MpE3CHTAIMH, 3allUTa TBOPUYECKUX, MPOCKTHBIX, UCCIIEA0BATENbCKUX padOT, YCTHBIE U
MUCbMEHHBIE 3au4éThl, MPOBEPOUHBIC PAOOTHI, WHTEPAKTUBHBIC 3aJaHUsl, TECTOBBIN
KOHTPOJIb, IPAKTUYECKUE U JTa0OpATOPHBIE PAOOTHI.

@®opMbl OpraHM3anuu OOy4YeHHUsl: WHIMBUIyalbHAs, IapHas, TPyNNoBasd,
VHTEPAKTUBHAS.

MeTtoabl 00yueHus:

ITo UCTOUHUMKY 3HAHUI: CIIOBECHBIE, HATJISI/IHBIC, IPAKTUYECKHUE;

[To ypoBHIO TIO3HABATENHFHON AKTHBHOCTH: MPOOJIEMHBIN, YaCTUIHO-TIOMCKOBBIH,
OOBSACHUTEIHHO-WILTIOCTPATUBHBIN;

[lo npuHUMNY pacwieHEHUs] WM COCAUHEHHMS 3HAHWM: aHAJIUTUYECKUN,
CUHTETUYECKUH, CPAaBHUTEIIbHBIN, 00001Iaronui, Kiiaccu(pruKamoOHHbIN.

TexHosiorum o00y4YeHMsI: WHIAUBUIYAJIbHO-OPUCHTUPOBAHHASA, Pa3HOYPOBHEBAS,

UKT, 3nopoBbecobeperaromiue.



Conep:xanue y4eOHOI0 nmpeamMera

Crtpoenue aToma

Atom — cnoxHas yactuna. COBpeMEHHAss MOJENIb CTPOEHHs atoma. M30Tombl.
DOnekTpoHHas koHuUryparus atoma. OCHOBHOE U BO30YKJICHHBIE COCTOSTHUS aTOMOB.
Knaccupukanuss XMMHYECKUX 3JIEMEHTOB (s-, p-, d-anmemeHThl). OcobGeHHOCTH
CTPOECHUS PHEPIETUUECKUX YPOBHEH aTOMOB d-371eMeHTOB. BajneHTHBIE BO3MOKHOCTH
aTOMOB XUMHMYECKUX »dJieMeHTOB. (CteneHp okxkucieHud. l[lepuwonnueckas cucrema
xumuueckux snemeHToB .M. MenneneeBa. ®@uszuueckuii cmbici [lepuoandeckoro
3akoHa J[.1I. MenneneeBa. IlpuunHBI M 3aKOHOMEPHOCTM W3MEHEHUS CBOWCTB
AJIEMEHTOB M X COEAMHEHUH MO mepuojaMm u rpynmnam. 3HadeHue llepuoanueckoro
3akoHa u [lepunonnueckoi cucremsl .M. Menneneena.

CTtpoenue BelecTBa

DJIEKTPOHHAS MOPUPOJA XUMHYECKOW CBSI3U. BHAbl XHMHUYECKON CBA3U
(KoBajieHTHasi, MOHHAsI, METaJUTUYECKas, BOJIOPOAHAS) U MEXaHU3MbI €€ 00pa30BaHUS.
ONeKTpOOTPUIIATENIBHOCTh.  THUMBl  KPUCTAUNIMYECKUX  PEIIeTOK  (aToMHasi,
MOJIEKYJISIpHAsi, WOHHAs, MeTalyInuecKas). 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB
BEIIECTBA OT THUMA KPUCTAIIINYECKOW pemieTku. [loamuMepsl — BEICOKOMOJIEKYIISPHBIE
coenuHenus. Ilmactmaccel. Krnaccudukanus, npumenenue. Heopranunueckue
nosumepsl. BonokHa (mpupoaHble, XUMHUUYECKHUE).

ArperaTHble COCTOSIHHMSI BemeCTB. [a3000pa3HOE arperaTtHoe COCTOSHHE
BemiecTBa. 3akoH ABoraapo. Monsipubiii 00béM razoB. CoiicTBa razoB. Bosznyx u
NPUPOJIHBIA ra3 - MNpUpPOAHBIE Ta3000pa3Hbie cMmecu. Bomopoa. Kucmopon. O30H.
AmMuak. YTIEKUCHbId Ta3. YrapHelii ra3. MetaH. OtuieH. AnetwieH. Kunkue
BemiecTBa. Boma, e€ Owuosiornueckas podib. KpyroBopor BOJbl B TIpHUPOJE.
[IpuMeneHue BOJbI B MPOMBINLUICHHOCTH, CEIHCKOM XO03sICTBE M OBITY. JKECTKOCTH
BOJbI (BpeMEHHAas W TOCTOsIHHAsA), CIOCOObl €€ ycTpaHeHus. MuHepajibHbIE BOJBI.
Kunkue kpuctajuibl, UX HCHOJb30BaHHE. TBEpJbIE BEIIECTBA: KPUCTALIMYECKUE U
amopdubIe. IX cBo¥CTBA.

JlucniepcHble cuCTeMbl M pacTBopbl. JlucmepcHas (asza u nucnepcHas cpena.

Knaccupukanuss mo arperaTHOMy COCTOSIHUIO M 10 pa3Mepy 4YacTull (asbl.
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['pyOonucnepcHble (3MYIbCHH, CYCIIE€H3UHU, a’PO30JU) U KOJUIOUJHbIE (TENH, 30JIM)
cuctrembl. CocrtaB BemectBa. (CmecH. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
KonnuecTBeHHbIE XapaKTEPUCTUKU PACTBOPOB: MaccoBasi W OO0BEMHas J0JIs
KOMIIOHEHTa CMECH, MaccoBas JOJii PAacTBOPEHHOTO BEIIECTBA, MaccoBas JOJIs
MpUMECe, MaccoBas J10JIs MPOJIYKTa PEaKuK, MOJISpHAsl KOHIIEHTpAIHs.

XumMnueckue peakuum

Xumudeckue peakuuu. [IpuuuHBI MHOTOOOpa3usi BeHIECTB. XHUMHUUYECKHE
peaxkuuu, nporexkarmnme 6e3 U3MEHEeHHsl cocTaBa BemlecTB. Asutorponus. M3omepusi.
Knaccupukanuss XMMHYECKUX pEakKIHi, MPOTEKAIoMMUX C H3MEHEHHEM COCTaBa
BEIIECTB, [0 YHCIYy K COCTaBy pEareHTOB M IMPOJYKTOB pEaKIUU: PEaKIUU
COCJIMHECHUSA, pa3lioKeHus, 3ameunieHuss u oobmena. IlpaBuno bepromne. Dk30- u
SHIOTEPMHUYECKHE  peaknuu. TermnoBodl  d(PPeKT  XUMHYECKUX  PEaAKIIHM.
Tepmoxumuyeckue ypaBHeHUs. CKOPOCTh peakilUuM, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX
(bakToOpoB: TPUPOABI pPEArupyloMMX BEIIECTB, KOHIEHTPALMU pPEarupyroimx
BEIIECTB, TEMIIEPATypbl, IUIOIIAAM  PEAKIMOHHOW  IOBEPXHOCTH, HAJIWYUS
KaTanuzaTropa. Pojb kaTamu3aTopoB B NPUPOAEC M MPOMBIIUICHHOM MPOU3BOJICTBE.
['omoreHHble ¥ TeTeporeHHble peakuuu. OOpaTUMOCTh peakiuuil. XHUMHYECKOe
paBHOBECHE M €ro CMEIIEHHUE MO/ JCHCTBUEM Pa3UYHbIX (HAKTOPOB (KOHIIEHTpAIUs
pEareHTOB WM MNPOAYKTOB pEaKkluH, JaBj€HUE, TemIeparypa) s CO3JaHUs
ONTUMAJbHBIX  YCJIOBHI  MPOTEKaHUsT  XMUMHUYECKHUX  mporeccoB.  Teopusd
AJIEKTPOJUTHYECKON Aucconuanuu. CBOMCTBa pacTBOPOB AJIEKTPOIUTOB. Peakiuu B
pacTBOpax 3JeKTposuTOB. Bogopoansiii mokazarenb. Onpenenenue pH pa3auyuHbIx
xugakocted. pH pactBopa kak mMokaszaTelb KUCIOTHOCTH cpeabl. ['maponus colieil.
['uaposin3 opraHMYecKux €miecTB. 3HAYCHUE TUAPOJIN3a B OMOJIOTHYECKUX OOMEHHBIX
npoleccax. OKuCIUTENbHO-BOCCTAHOBUTEbHBIE peakuuun B MpUpoe,
MPOU3BOJICTBEHHBIX IMPOLIECCAX U JKUZHEACATEIbHOCTH OPraHU3MOB. OJIEKTPOIU3
pacTBOPOB U pacmiaBoB. [IpuMeHeHue 3IeKTpoJin3a B IPOMBIIIJIEHHOCTH.

BeniecTBa u ux cBoiicTBa



Metamnbpl. XUMHYECKHE CBOMCTBA: B3aMMOJCHCTBHE C HEMeTalJlaMH, BOJIOH,
pacTBOpaMu KUCIOT U coner. Meramnorepmusi. Koppo3ust MeTaninoB: BUAbI KOPPO3UH,
CIIOCOOBI 3aIIUTHI METAJJIOB OT HEE.

Hemerannpl, UX OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA. DHU3MYECKHE U
XMMHUYECKHE CBOMCTBA rajoreHoB. COeqUHEHNUS] HEMETAUIOB: OKCHJIbl, TUJIPOKCHU/IBI,
BOJIOPOJIHBIE COECTUHEHUS.

Kucnotsl, ux xnaccudukanusa. Heopranumdeckue M OpraHUYECKUE KHUCIOTHI.
XVMMUUYECKHUE CBOMCTBA KUCIIOT.

OcHoBanwus, Ux Kiaccupuxanus. XuMUUYECKHUE CBOMCTBA OCHOBaHUH.

Cpennue coyu: XJIOpUJ HaTpus, KapOoHaT Kajibius, pocdar kanbius. Kuciasie n
OCHOBHBIE COJIH.

['eHeTnueckast CBsI3b OPraHUYECKUX U HEOPTAHUUECKUX COCTUHEHUM.

XuMusi ¥ KU3Hb (8 yacoB)

Hayunble MeTOAbl MO3HAHUS B XUMUM. VICTOUHUKM XUMUYECKOW WHpOpMaLNH.
[Touck mHPOpMaIUK MO HA3BaHUAM, UJCHTU(PUKATOPAM, CTPYKTYpPHBIM (opMyram.
MojennnpoBaHue XMMUYECKUX MPOLIECCOB U SIBJICHUM, XUMUUYECKUN aHAJIN3 U CUHTE3
KaK METOJbl HAYYHOTO O3HAHMS.

Xumus u 370poBbe. JlekapeTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC
BOJIbl. [IpoOyieMbl, CBsSI3aHHBIE C TPUMEHEHHEM JIEKAPCTBEHHBIX IIPENaparTosB.
Bpenupie npuBsuku U PakTOphI, pa3pymiaroiime 310p0oBbe (KypeHue, yrnoTpeoieHne
aJKoroyisi, HapkoMmaHus). PamnumonanbHoe nurtaHue. llumeBsie n00aBKU. OCHOBBI
MMHAIIEBON XVUMHUH.

Xumusg B MOBCEOHEBHOW XHM3HU. Moromue u yuctsaaue cpeacta. Cpencrtsa
O00pbOBI ¢ OBITOBBIMU HACEKOMBIMU: PEMEJUICHThI, HHCEKTUIU b, CpencTBa JIUYHOU
TUTHEHb U KocMmeTuku. [lpaBmia Oe3omacHoil pabOThl C €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIIECTBAMU, CPEJICTBAMU OBITOBOM XHUMUMU.

XuMHUSI ¥ CEIbCKOE XO03SMCTBO. MuHepalibHbIE U OPTraHUYECKUE YI0OpeHus.
CpencTBa 3alUThl pACTEHHIA.

Xumus B ctpoutenbcTBe. Llement. beron. Ilo6op onTUManbHBIX CTPOUTENBHBIX

MaTcpuaioB B Hp&KTH‘I@CKOfI JACATCIIPHOCTH 4YCJIOBCKA.
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XUMHUST W DBKOJOTHSl. XHUMHYECKOE 3arpsi3HECHHUE OKPYKAKIIEH Cpelbl U €ro
nocieacTBus. Oxpana rtuapocdepsl, MOUYBbI, aTMmocdepbl, ¢iopbl U (ayHbl OT

XUMHYCCKOTO 3arpA3HCHUA.

Tembl npakTHYecKUX padorT:

1) KoncTtpyupoBanue mMapoOCTEPKHEBBIX MOJENEH MOJEKYJl OpPraHU4YecKHX
BEIIIECTB.

2) Unentuduxanus opraHuuecKuxX COeIUHCHUH.

3) UccnenoBanue BAUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU
peakuuu

4) PellieHue sKCIEpUMEHTANIBHBIX 3a7a4 10 TeMe «MeTaib

5) Pelienue sxkcriepuMeHTalIbHBIX 3a7a4 1o Teme «HemeTanab

6) 'eneTnueckass CBs3b MEXKJY KJacCaMHM OPraHUYECKHMX W HEOPraHUYEeCKHUX

COEJIMHEHUN.



TpeboBaHus K YPOBHIO NOATOTOBKH YYAIINXCSH

B pesynbrate u3yueHus yuyeOHOTO MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHETO
o0miero oopazoBanusi Ha 0a30BOM YPOBHE BBIITYCKHHUK HAYUHUTCS:

— packpbiBaTh Ha NpUMEpax pojb XUMUU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOUW KapTHUHBI MUpPa U B MPAKTUYECKON JEATEIbHOCTH YETIOBEKA;

— JEMOHCTPUPOBaTh Ha NpPUMEpPAX B3aWMOCBS3b MEXAY XUMUEU U APYTrUMHU
€CTECTBCHHBIMU HAyKaMHU;

—  moHuMaTh pusuveckuit cmpicha [lepuoauyeckoro 3akona JI.M1. Menneneesa
U Ha €ro OCHOBE OOBICHATh 3aBUCHUMOCTh CBOMCTB XHUMHUYECKUX DJIEMEHTOB U
00pa3oBaHHBIX UMU BEILIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

— OOBSCHATHh MPUYUHBI MHOTOOOPA3Ms BEIIECTB HA OCHOBE OOIINX MPEICTaBICHUN
00 UX COCTaBe U CTPOCHUH;

— TMPUMEHSTh MPaBWIa CUCTEMATHYECKOM MEXITYHApOJIHON HOMEHKIATyphl Kak
CpEIICTBA pa3NIMYCHUS U UICHTU(PUKAIIMU BEIIECTB 110 UX COCTABY U CTPOEHHUIO;

— TMPOTHO3UPOBATh BO3MOXHOCTH NMPOTEKAHUS XUMHUYECKUX PEAKIUA Ha OCHOBE
3HAHUM O THUIIAX XUMHUYECKOM CBSI3M B MOJIEKYJIAX PEAreHTOB M HMX PEaKUHOHHOU
CITOCOOHOCTH;

— HCIOJB30BaTh 3HAHUSI O COCTaBE, CTPOEHUU U XUMHUYECKUX CBOMCTBAX BEIIECTB
JuTst 6€301MaCHOTO MPUMEHEHHUS B MPAKTHYECKOU JIEATEITLHOCTH;

— TIPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIOIb30BaHUS MPOAYKTOB MEPepadOTKU
HepTM ¥ TPUPOAHOTO Trasza, BBICOKOMOJICKYJISIPHBIX COCIMHEHUN (MOJUATUIICHA,
CUHTETHYECKOT0 Kay4yKa, alleTaTHOTO BOJIOKHA);

— BIIQJIETh MpaBUJIaMU M TpUeMaMH Oe30macHOM paboThl C XUMHUYECKUMU
BEIECTBAMHU U JJaOOPATOPHBIM 000PYIOBaHUEM;

— YCTaHaBIIMBaTh 3aBUCHUMOCTb CKOPOCTH XHWMHYECKON pPEaKIUUu U CMENICHUs
XUMHUYECKOTO PABHOBECHS OT Pa3IU4yHbIX (PAKTOPOB C LEJIbI0  OMNpeaeTeHus
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMUUECKUX MIPOLIECCOB;

— IPUBOJAUTH MPUMEPHI TUAPOIIM3A COJIEH B MOBCETHEBHOM )KMU3HU YEIIOBEKA;



— IIPUBOJUTH MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUNA B IPUPOJE,
IIPOU3BOJICTBEHHBIX IPOLIECCAX U KUZHEACATEIBHOCTA OPTaHU3MOB;

— OPUBOJWUTH NPHUMEPHl XMMHUYECKHX pEaKlUi, pacKphIBalOIUMX 0OImue
XUMHUYECKHE CBOWCTBA IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

— TPOBOJUTH PACUEThl HA HAXOXKJIEHHWE MOJIEKYJPHON (POpMyIbl YrieBOAOpOa
10 MPOAYKTaM CrOPAHUS M MO €ro OTHOCUTEIBHOM IUIOTHOCTH W MAaCCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIUX B €0 COCTAB;

— BJaJETh IMpaBujamMu O€30MacHOro oOpalieHus € €AKUMH, TOPIOYHMH U
TOKCHUYHBIMH BEILIECTBAMHU, CPEJCTBAMH ObITOBOI XUMUU;

— OCYHIECTBJSTH  MOWUCK  XUMUYECKOM  HMHpOpMalUM 1O  HA3BaHUSIM,
UAEHTU(PUKATOPaM, CTPYKTYPHBIM (hOpMyJiaM BELIECTB;

— KPUTUYECKH OLCHUBATh W HWHTEPIPETHPOBATh XHUMHUYECKYIO HH(OpMaIHmio,
COJIEprKaIllyIOCs B COOOIIEHUSX CPEJICTB MaccoBOM MH(opManuu, pecypcax Murepuera,
Hay4YHO-TIOIYJISIPHBIX CTaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTHU B
LEJISX BBIABICHUS OITMOOYHBIX CYKJIEHUN U (POPMHUPOBAHUS COOCTBEHHOM MO3UIUY;

— NPEACTaBIATh NYTH PEIICHUs] TJIOOAIbHBIX MpOOJEeM, CTOSIIMX Tepen
YeJIOBEYECTBOM: JKOJIOTMYECKUX, JHEPreTHUYECKUX, CBIPBEBBIX, WU pOJIb XUMHUU B

pEIIeHUH TUX TPOOIIEM.

Buvinycknuk na 6a3060m ypogne noiyuunm 603MONCHOCHb HAYYUNbCAL:

— WIIIOCMPUPOBAMb HA NPUMEPAX CMAHOGNeHUe U IB0TIOYUI0 OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTMOPUYECKUX IMANax ee pa3eumus;

— UCNOIB308aMb MemoObl HAYYHO20 NO3HAHUS NPU GbINOJHEHUU NPOEeKmos U
YUeOHO-UCCAe008aMeNbCKUX 3A0ad NO U3VYEHUIO CBOLCME, CHOC0008 NONYYeHUs U
PACNno3HABAHUS OP2AHUYECKUX BEUYeCm8;

— 00vACHAMb NPUPOOY U CNOCOOBL 0OPAZ0BAHUSL XUMUUECKOU CE53U. KOBAIEHMHOU
(NONAPHOU, HENoJISIPHOU), UOHHOU, MEeMALIUYECKOl, B000POOHOU — C UYelblo

onpedeﬂeHuﬂ XUMUYECKOU AKMUBHOCMU eeujecme,



— ycmaHasausams  CeHenudecKyro  C643b Meafcdy Kiaccamu  OpcaHU4YeCKUXx
seuecmes 0151 0O0CHOBAHUS npuHuunuaJleoﬁ BO3MONCHOCMU NOJIYHEHUA OP2AHUYECKUX
coeouneHull 3a0aHH020 COCMasa u CMpoOEerUs,

— ycmadaeausams 63aUMOC6A3U Meofcdy d)dk’maﬂ/ll/l u meopued, npuuuHod u
creocmeuem npu araiausze I’lpO6]Z€MHbl)C cumyauuﬁ u 0b60CHOBAHUU npuHuUmMaemsvlx

pemeHuﬁ HA OCHOBE XUMUYECKUX 3HAHUI.
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KaJIeHI[apHO-TeMaTI’I'-IeCKOC INIAHUPOBaAHHUE

Ne

m\ | Neypoka HaumeHnoBanue pa3aesia u TeM Mpumeuanue

n

Crtpoenue atoma (6 4acoB)

| Ypok Nel | Atom — cinoxkHas yactuna. CoBpeMeHHasi MoJieNb cTpoeHus: atroma. M3oTomsl

2 | Vpok Ne2 OnektpoHHas koHpurypamus aroma. Kriaccudukamuss XUMHYECKHX OJIEMEHTOB (S-, p-, d-IJI€MEHTHI).
OC0OEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JI0YEK aTOMOB MEPEXOIHBIX AIEMEHTOB

3 | Ypok Ne3 | BasieHTHbIE BOBMOXHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB. CTeNeHb OKUCIICHUS

4 Vpok Ned [Tepuonnueckas cuctema xumudeckux snemeHToB .M. MenaeneeBa. dusnueckuii cmpica llepuoamdeckoro
3akoHa /[.1. MeHieneeBa

5 | Vpok Nes [IpyunHBl ¥ 3aKOHOMEPHOCTU W3MEHEHHUS CBONCTB OJEMEHTOB U MX COCIMHEHHI MO MepHoiaM U TPYIIaM.
3nauenue [lepunoandeckoro 3akona u Ilepuogundeckoii cuctemsl .M. MenneneeBa

6 Ypok Ne6 | Cucremarmsaiiys u 00001eHIe 3HaHNH 110 TeMe «CTpoeHHe aToMay

Ctpoenue BeuiecTBa (24 yaca)

7 | Ypok Nel | DnekTpoHHas Npupoja XMMUUECKOH cBsi3U. MIOHHas XUMHUYECKasl CBs3b

8 | Ypox Ne2 | KoBaneHTHasl CBsI3b, €€ Pa3HOBUAHOCTH M MEXaHU3MBbI 00pa30BaHusl. DIEKTPOOTPUIATEILHOCTD

9 | VYpok Ne3d | Meramuindeckas XUuMHA4YECKasi CBSI3b

10 | Ypok Ned | BogopoaHas XuMH4YECKasi CBSI3b: MEKMOJICKYJISIDHASE M BHYTPUMOJICKYJIIpHast. MexaHu3M e€ 00pa3oBaHus

11| Vpok Nes TI/IHE:I KPUCTATMYECKUX PEHIETOK. 3aBUCHMOCTh (DU3MYSCKUX CBOWCTB BEIIECTBA OT THUIA KPHCTATHICCKOM
pEeIIETKH

12 | Ypok Ne6 | Ypok-ynpaskHeHHE 10 TeMe « XUMHUECKasl CBSI3bY»

13 | Ypok Ne7 | Ilonumepbl — BBICOKOMOJIEKYJIIPHBIE COETMHEHUS

14 | Ypoxk Ne§ | [ImacTmacchl: KiaccuuKalysi, IpuMeHEHHe

15 | VYpok Ne9 | Heopranmueckue nonumMepsl. BosokHa (mpupoaHble, XUMUYECKHUE)

16 | Ypok Nel0 | ['a3000pa3Hoe arperaTHOe COCTOsIHUE BemecTBa. 3aKkoH ABoraipo. Mosipablii 00béM ra3oB. CBOMCTBA Ta30B

17 | Ypok Nell | Bo3nyx v mpupoJIHBIN T'a3 - MPUPOJIHBIE Ta3000pa3HbIe CMECH

18 | Ypok Nel2 | Bogopoa. Kucnopoa. O30H

19 | Ypok Nel3 | AMmuak. Yriekucsblid ra3. YrapHslii ras

20 | Ypok Nel4 | MeraH. DTuieH. AlleTHICH

21 | Ypok Nel5 | Kunkue BemectBa. Boma, e€ Oumomormueckas posb. KpyroBopor Boael B mpupone. IIpuMeHeHne Boabl B
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MIPOMBIIIJICHHOCTH, C/X U OBITY

22 | Ypok Nel6 | XKécTkocTh BOJIbI (BpEeMEHHAsI M IOCTOSTHHAS ), CIOCOOBI €€ yCTpaHeHHsl. MUHEpaJIbHbBIE BOJIBI

23 | Ypok Nel7 | )Kujkue KpucTajuibl, UX HCIOJIb30BaHUE

24 | Ypok Nel8 | Tépaple BemiecTBa: KpucTaymuueckue u amopdusie. Mx cBoiicTBa

25 | Vpok Nel9 JlucniepcHble cucteMbl U pacTBophl. JlucnepcHast gaza u qucnepcHas cpena. Kinaccudukanus no arperaTHomy
COCTOSIHHIO U 110 pa3Mepy 4acTHil (assl

26 | Ypok Ne20 | I'pyGoaucniepcHbie (SMYIBCHH, CYCIIEH3UH, a3PO30JIH) U KOJUTOUTHBIC (TEJIH, 30J11) CUCTEMBI

27 | Ypox Ne21 CocraB BemectBa. Cmecu. 3akOH TOCTOSIHCTBA cCOCTaBa BemiecTBa. KonudyecTBEHHbIE XapaKTEPUCTUKU
pacTBOpOB

28 | Ypok Ne22 | Pemenue 3amau o teme «KonnyecTBeHHbIE XapaKTEPUCTUKH PACTBOPOBY

29 | Ypok Ne23 | Pemenue 3a1a4 o teme «KojimuecTBeHHbIE XapaKTEePUCTUKH PACTBOPOBY

30 | Vpok Ne24 | Cucremartusanus u 00001ieHe 3HaHui 1Mo TeMe «CTpoeHUE BEIIeCTBaY

Xumunueckue peakunu (16 yacon)

31 | Vpok Nel XUMHUYECKHE pEeaKIny, MpOoTeKaromure 0e3 u3MEeHEeHHs cocTaBa BemiecTB. AymtoTponus. M3zomepus. [Ipuannbt
MHOT000pa3usi BEIIECTB

32 | Vpox Ne2 Krnaccudukanus XMMHUUECKUX PEaKIHii, MPOTEKAOIINX C U3MEHEHHEM COCTaBa BELIECTB, 110 YHCIY U COCTABY
peareHToB M NpoayKToB peakuuu. [IpaBuiio beprose

33 | VYpok Ne3 | Dk30- v sHIOTEepMHUUYECKHE peakiuu. TemtoBoi 23hdeKT XUMHIECKUX peakiuii. TepMOXUMHUYEeCKHE YPaBHEHHS

34 | Ypoxk Ne4 | CxkopocTh XUMHUUECKON peakiMy. ['OMOreHHbIE U T€TepOreHHbIE PEAKIIMU

35 | Vpok Nes @DaxTOpHI, BAUIIONIME HA CKOPOCTh XMMHUYECKOH peakuuu. Pomp kaTanm3atopoB B MPUPOJE U MPOMBIIITIEHHOM
MIPOU3BOJICTBE

36 | Vpok Ne6 Ilpaxmuueckasa paboma Nel «VccnenoBaHue BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOMH
peaKuuny

37 | Ypok Ne7 | O6patuMocTh peakiinii. XUMHUECKOE pAaBHOBECHE M €T0 CMEIICHHE 0T ACHCTBUEM Pa3INuHBIX (haKTOPOB

38 | VYpok Ne8 | Posib BOABI B XMMUYECKHX PEAKIIUSIX

39 | Vpok N9 Teopust snekTponuTuueckor auccoruanuu. CBoOMCTBa pPacTBOPOB IJIEKTPOIUTOB. Peakuum B pacTtBopax
JJIEKTPOJIUTOB

40 | Ypok NelO | Bomopoasslii nokazatenb. Onpenenenne pH pa3auuHbIX KUAKOCTEN

41 | Ypok Nell | M'maponu3 HEOpraHMYECKUX BELIECTB — COJIEH

42 | Ypok Nel2 | I'maposin3 opraHu4ecKiX BELIECTB

43 | Ypok Nel3 | OxucnurenbHO-BoccTaHOBUTENbHbIE peakiiud (OBP). Ctenenp oKuCICHUS

44 | Vpok Nel4 | CocraBienne OBP mMeTooM 35ekTpoHHOTO OaaHca

45 | Ypok Nel5 | [Tonsarue 251eKTposin3a. DJIEKTPOJIN3 PACTBOPOB U paciiaBoB. [IpuMeHeHHE IEKTPOIN3a B IPOMBIIIIICHHOCTH
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46 | Ypok Nel6 | Cucremarm3aliys 1 0000IICHIE 3HAHUH 110 TeMe « XMMUYCCKUES PEAKITHI))

BemecTBa u ux cBoiictea (14 yacon)

Mertaibl. XUMHAYECKME CBOWMCTBA: B3aMMOJICHCTBUE C HEMETAJIAMH, BOJIOM, pAacTBOPAMHU KHCIIOT U COJICH.

47 | Ypoxk Nel
Metannorepmust

48 | Ypok Ne2 | Koppo3usi MeTauioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT HEE

49 | VYpok Ne3 | Ilpakmuyeckas paboma No2 «PeuieHue SKCIEpUMEHTANIBHBIX 33/1a4 10 TeMe «MeTauib»y»

50 | Vpok Ned Hemeramnbl, HMX OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. PDU3MYECKHME W XUMHYECKHE CBOMCTBA
raJIoreHOB

51 | Vpok Ne5 | CoequHeHHs] HEMETAJIOB: OKCUJbI, THIPOKCHIbI, BOJIOPOIHBIE COCTUHEHUS

52 | Ypok Ne6 | IIpaxmuueckas paboma Ne3 «PelieHne SKCIIepUMEHTAJIBHBIX 3a1a4 1o Teme «HemeTabimy

53 | VYpoxk Ne7 | Kucnotsl, ux kinaccudukaims. Heopranuueckre U opraHHueCcKue KHUCIOThI

54 | Ypok Ne§ | XuMuueckue CBOMCTBA KUCIOT

55 | Ypok Ne9 | OcHoBanusl, ux knaccuduxaiysi. XUMHYECKUE CBOMCTBA OCHOBAHUMN

56 | Ypok NelO | Cpemgaue conu: XJIOpHI HATPHsl, KapOOHAT KaIbIHs, hochaT Kaablus

57 | Ypok Nell | Kucibie 1 OCHOBHBIE COJTH

58 | Ypok Nel2 | I'eHeTnyeckasi CBSI3b OPraHMYECKUX U HEOPTaHUYECKUX COSTUHECHUIN

59 | Vpok Nel3 Hpakmuqeclkaﬂ paboma Ned «I'eHeTnueckas CBSI3b MEXKIY KIacCaMHd OPraHUYECKHMX M HEOPTaHWYECKUX
COEJIMHEHHID)

60 | Ypok Nel4 | CucremaTtuzanus u 0000IICHIE 3HAHUM 10 TeMe «BerrecTBa u uX CBOMCTBa»

XuMus H Ku3Hb (8 yacos)

61 | Vpox Nel Hayunbie Meronpl mo3HaHus B xumuH. Vcrounuku xumuueckodl uHpopmarmu. [louck wmHpopMmanuu 1o
HA3BaHUSM, UIACHTH(PHUKATOpPAM, CTPYKTYPHBIM (hopMyJiaM

62 | Vpox N2 Xumus u 310poBbe. JlekapcTBa, (pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaJbHbIE BOJBI. [Ipobiemsl, cBsi3aHHbIE
C IPUMEHEHUEM JICKAPCTBEHHBIX MPENapaToB

63 | VYpok Ne3 | Xumusi B mOBCeTHEBHOM XKU3HU. Moroiue u yncTsnme cpeactsa. CpeacTBa JIMYHONW TUTUEHBI U KOCMETUKH

64 | Ypok Ne4 | [IpaBmia 6e30macHOM pabOThI ¢ €KUMH, TOPIOYUMHU U TOKCHIHBIMHU BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMHUU

65 | Ypok Ne5 | XuMus U celbCKoe X03sicTBO. MUHepallbHbIe U OpraHuueckue ynoopenusi. CpencTsa 3aluThl pacTeHUI

66 | Vpok Ne6 Xumus B crpoutenberBe. Llement. beton. [log0op onTuManbHBIX CTPOUTENBHBIX MaT€pUAIOB B MPAKTUUYECKON
JeSITeIbHOCTH YEJIOBEKA

67 | Ypox N7 XHAMHMS ¥ DKOJIOTHSI. XMMHAYECKOE 3arpsi3HEHUE OKPYIKAOIIEH cpeipl U ero nocieacTsrus. OXpaHa OKpYIKarolen
Cpeibl OT XUMHUYECKOTO 3arpsi3HEHUSI

68 | Ypoxk Ne§ | O6o6maromee 3anstue. [logsenenrne nToros
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