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1.Ilnanupyemblie pe3y/ibTaTbl OCBOCHUSI YueOHOro mpeamera «Xumus» ( ¢ 8
no 9 Kjaaccel)

JlesTenbHOCTh 00pa30BaATENBHOIO YUPEKACHUS B OOYUYEHUH XUMHUU JIOJKHA
ObITh HamIpaBlieHA Ha JOCTHKEHHE OOYYarOUIMMHCS CIEIYIOIIUX JHUYHOCTHBIX
pe3yJIbTATOB!

1) B IEHHOCTHO-OPUEHTALMOHHOMN c(epe — YyBCTBO TOPJIOCTH 32 POCCUICKYIO
XUMHUYECKYI0 HAyKy, TYMaHU3M, OTHOILLEHUE K TPYy, LIEJICyCTPEMIEHHOCTH;

2) B TPyIOBOM cdepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasibHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

3) B mo3HaBaTeNbHOW (KOTHUTUBHOM, MHTEIUIEKTyalbHOW) cepe — ymeHue
YIIPABJISITh CBOEH MMO3HABATEIBHOU 1€ TETbHOCTHIO;

4) QopMupoBaHME XMMHKO-IKOJOTMYECKOW  KYJbTYpbl, SBISIOIICHCS
COCTAaBHOM YacTblO DSKOJIOTMYECKOM U  00mel KyJabTypbl, W HAy4YHOIO
MHUPOBO33PEHUS;

5) yMeHue OLIEHUBAaTh CUTYALIMIO ¥ ONEPATUBHO NPUHUMATh PELICHUS;

6) pa3BUTHE TOTOBHOCTHU K PEIICHUIO TBOPUYECKHUX 3a/1a4.

MeranpeaMeTHbIMH  Pe3yJIbTATAMM OCBOCHHS BBITYCKHUKAMM IIKOJIBI
IIPOTPAMMBI I10 XUMHHU SIBIISIOTCS:

1 )ucrionb30BaHNEe YMEHUN W HABBIKOB Pa3jJWYHBIX BUIOB IO3HABATEIbHOU
NEATEIbHOCTH, IPUMEHEHUE OCHOBHBIX METOJOB IO3HaHUSA (CUCTEMHO-
UHGOPMAIIMOHHBIN aHaIN3, MOJEIUPOBAHUE) AJI M3YyYEHUS Pa3IMYHbIX CTOPOH
OKpYKarUIEN EVCTBUTEIBHOCTH;

2)UCTIONB30BaHUE OCHOBHBIX MHTEJIEKTYalIbHbIX orepanui:
dbopMyIUpoOBaHUE THUIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHUE, O0O00OIICHUE,
CUCTEMATHU3alIMsl, BHISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€M, TOUCK aHAJIOTOB;

3)yMeHue reHepupoBaTh UJIEU U ONIPEACIIATh CPEICTBA, HEOOXOAUMBIE JISl UX
peanu3auuu;



4)ymeHue ompeAessaTh UEIW W 3alaud JIeITeIbHOCTH, BBIOMpPATH CpPEICTBa
peanu3anuu Ueay U IPUMEHSTh UX Ha IPAKTHUKE;

5)UCronb30BaHUE PA3IMYHBIX MCTOYHUKOB [IJISl TOJYYEHUS XUMUYECKON
nHpopMaruu.

IIpeamMeTHBIMH pe3yJIbTATAMM OCBOCHUS BBITYCKHHUKAMH OCHOBHOW IIKOJIBI
MPOTPaMMBbI [10 XUMUU SABJISIFOTCSL:
1.B no3naBaTensHOM cepe:

® JlaBaTh ONPEACIICHUS U3YUYCHHBIX TOHSATUI: BEHIECTBO (XUMHUYECKHUI
AJIIEMEHT, aTOM, HOH, MOJIEKYJla, KpUCTaUIMYecKas PpEeIEeTKa, BEIECTBO,
MPOCTHIE ¥ CIIOKHBIE BEIECTBA, XHUMHYECKas (opMmysa, OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca, BaJICHTHOCTb, OKCHUJIbI, KUCIOThI, OCHOBAHUS, COJIH,
aMm(pOTEpHOCTh, HMHAMKATOp, TMEPUOJAMYECKUI 3aKOH, MepUOIUYECKas
CUCTEMA, U30TOIIbI, XUMHUYECKasl CBSA3b, DJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHSI, AJIEKTPOJIUT); XUMHUYECKas peakiusi (XUMMUYECKOE ypaBHEHUE,
Ir€HETUYECKasi CBSI3b, OKHCIIEHHE, BOCCTAaHOBJIEHUE, AJIEKTPOJIUTHYECKAS
JMCCOLHALINS, CKOPOCTh XUMUYECKOUW PEaKIUN);

® OIWCHIBaTh JEMOHCTPALlMOHHBIE U  CAMOCTOSITEJIbHO  IPOBEIAEHHBIE
AKCTIEPUMEHTHI, UCIOJIB3YS ISl ATOTO €CTECTBEHHBIM (PYCCKUM, POIHON)
S3BIK U A3bIK XUMUU,

® OIKCHIBATh M Pa3INYaATh U3YUEHHBIE KJIACChl HEOPTaHUUECKUX COCIMHEHUH,
MIPOCTBIE U CIIOKHBIE BELIECTBA, XUMUYECKUE PEAKIUU;

® KJacCU(PUIIMPOBATH U3YyUYEHHBIE OOBEKTHI U SIBJICHUS;

e Ha0MIOAATh JEMOHCTPUPYEMBIE U CAMOCTOSITEIBLHO MPOBOJUMBIE OIBITHI,
XUMHUUYECKUE PEAKIINU, TPOTEKAIOIINE B IPUPO/JIC U B OBITY;

e JleNlaThb BBIBOJALI W  YMOBAKJIIOUECHHS U3 HAOMIOJACHUHN, HW3YyUYCHHBIX
XUMHUUYECKUX 3aKOHOMEPHOCTEHN, MPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX
BEILIECTB 0 aHAJIOTHUU CO CBOMCTBAMHU U3yUYECHHBIX;

® CTPYKTYpUPOBaTh H3YUYEHHBI MaTepual M XUMHUYECKYI0 HHGMOpMAIIHIO,
MOJIYYCHHYIO U3 APYTHX HCTOYHUKOB,

® MOJICTUPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPHUOJIOB
(B paMkax M3y4EeHHBIX ToJIokeHU Teopun 3.Pesepdopna), crpoeHue
MPOCTENIINX MOJIEKYIL.

2.B 11IeHHOCTHO-OpUEHTALIMOHHOU cdepe:

® AHAIN3UPOBATh M OIEHUBATh MOCIEACTBUS MJISI OKPYKAOWIEH CpeJibl
OBITOBOM M TIPOU3BOJCTBEHHOM JNESITEIILHOCTH YEJIOBEKA, CBA3AHHOW C
nepepaboTKOM BEIIECTB.

3.B tpynoBoii chepe:
® [POBOJUTH XUMHUECKUN SKCIIEPUMEHT.
4.B cdepe 6€30maCHOCTH KUZHEACATCTBHOCTHU

® OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABIEHUSIX, OKOTaX U JPYTUX TpaBMax,

CBSI3aHHBIX C BEIIECTBAMU U J1a0OPATOPHBIM 00OPYI0BAHUEM.



2. Cogep:xanne y4e0OHOI0 mpeaMeTra.

Kypc xumum 8 knacca mpeamonaraet u3ydeHue 2Xx paszaenoB. [lepsbiid
MOCBSIIEH TEOPETUYCCKUM OOBSICHEHUSIM XHMHUYECKHUX SBJICHUW Ha OCHOBE
aTOMHO-MOJICKYJIIPHOTO Y4YeHUs] M CcO37a€T NpOouyHyr 0a3y i JajJbHEHIIEro
M3y4YEeHUs Kypca XUMHHU. BTOpoil pa3fen MOCBAIIEH HU3YYEHUIO SJIEKTPOHHOU
TEOPUM U Ha €€ OCHOBE PACCMOTPEHHUIO MEPUOJUYECKOrO0 3aKOHA U CHUCTEMBI
XUMHYECKUX DJIEMEHTOB, CTPOCHUSA U CBOMCTB BEIIECTB U CYIIHOCTH XUMHYECKHUX
peaKuni.

8 kiace

(24 B HENEMIO, BCETO — 684)
Beenenue (3u).
X¥UMUS 1 HAYYHO-TEXHUYECKUM Iporpecc. McToprueckue sTarnbl BOSHUKHOBEHUS U
pa3BuTUs XuMu. OCHOBHBIC MTOHATHS U TEOpUU XUMUHU. JIabopaTopHOe
obopyioBaHue U IpuéMbl padboThl ¢ HUM. [IpaBuita TEXHUKH 0€30MMaCHOCTH MPH
paboTe B KaOMHETE XMMHUHU.
JemoncTpamuu. TaOnuIbl, clal/Ibl, MOKa3bIBAIOIINE HCTOPUUSCKUN Ty Th
pa3BUTHUSI, TOCTHKCHHS XMMUHU U UX 3HaUCHHE; JJabopaTOpHOE 000PYI0BAHHE.
IIpakTueckasi padora Nel. JlaGopatopHoe 000pyI0BaHKE U IPUEMBI paOOTHI C
HUM.

Paznen 1

BemecTtBO W XMMHYeCKHEe SIBJECHUSA C IMO3UMLUMH aTOMHO-MOJICKYJISIPHOIO
y4YeHHusl.

XuMHYeCKHUe 3JIEMEHThI M BeleCTBA B CBETE¢ ATOMHO-MOJIEKYJISPHOI0 YYE€HUA
(94.).

[Tonsitue «BemecTBo» B Ppusuke u xuMuu. OU3MUECKUE U XUMUYECKHUE SBICHUS.
N3Mmensironieecs: BEMIECTBO Kak IMpEeIMET M3ydeHUs XUMuU. Da30oBbI€ MEPEXOBbI.
Onucanue BEIIECTB.

XHUMUYECKHE BJIEMEHTBI: UX 3HAKU U CBEJICHHS M3 HCTOpUU OTKphITHSA. CocTaB
BEIIECTB. 3aKOH IIOCTOSHCTBA COCTaBa, XuMuyeckue (opmynbl. Dopmbl
CYIIECTBOBAHUSI XUMHYECKUX JIEMEHTOB. BelecTBa mpoCThIE U CI0KHBIE.
[IpocThie BemiecTBa: METAIbl U HeMeTallIbl. OO0Ias XapakTepucTUKa METaUIOB U
HeMeTaluioB.  Hekoropele  cBemeHMss O  MeTaulax M HeEMeTaulax,
0O0YCJIOBIMBAIOIIUX 3arps3HEHHOCTh OKpYyXarolieil cpeapl. Onucanre HEKOTOPhIX
HanOoJiee pacIpOCTPaHEHHBIX MTPOCTHIX BEILIECTB.

ATOMHO-MOJIEKYJISIDPHOE Y4y€HHME B XUMHUHA. (OTHOCUTEIBHBIE ATOMHBIE W
MOJEKYIsIpHble Macchl. Cuctema xumuueckux sieMeHToB J[.M.Menzaeneesa.
OnpeneneHue nepuoja W rpynnbl. XapaKTEPUCTHKA IOJOKEHUS XUMHUYECKUX
AJIEMEHTOB B IEPUOAUYECKON cucTeEME. BaneHTHOCTS.

KomuuectBo BemiecTBa. OmnpeneneHrne BaJICHTHOCTH MO MOJIOKEHUIO JIEMEHTA B
MEPUOJINYECKON cuctemMe. MoJip — €QuHHIA KOJIMYECTBAa BellecTBa. MonspHas
Mmacca.

Jldemoncrpanmun. 1. ®usnueckue M XUMHYECKHE siBieHud. 2. HM3mepenue
IJIOTHOCTH KUAKOCTH apeoMerpoM. 3. IlnaBnmenme cepsl. 4. OnpeneneHue
TEIUIONPOBOJHOCTH M AJICKTPONPOBOJHOCTA BEMIECTB. 5. OMBITHI C KOJJIEKIUEH



«IIIkana TBEpaocTw». 6. Mojenn aToMOB U MoJsieKyJl. 7. Kolekius MeTasioB U
HeMetauioB. 8. [lomydyeHue yriekuciaoro rasza pasHbIMU crocobamu. 9.
Onektponu3 Boabl. 10. Bosronka roga. Kunsiuenne Bonbl. HakanuBanue kBapua.
HarpeBanue nadrtanmuua. 11. Onbitel mo auddys3uu. 12. Kosmmekuus mpocThix
BelllecTB, oOpazoBaHHbIX deMeHTamu | — III mepuomos. 13. HaGop komorpamm:
«O0pa31ibl peneHus pacu€THBIX 3a1au». 14. Komtekiys BemecTB KOJu4ecTBOM 1
Mouib. 15. lunamuyeckoe nocooue: «KonuecTBeHHbIE OTHOUICHUSI B XUMUN.
JlabopaTopHble onbIThI. 1. PaccMoTpeHne BEMECTB ¢ pa3IMIHbIMU (YU3UIECKUMU
cCBOMcTBaMU (Mellb, JKE€Ne30, LHMHK, Cepa, BOJAa, XJOPUJ HATpus HU J1p.). 2.
HcnpiTanue TBEPAOCTH BEIIECTB C MOMOIIbIO 00pa3noB koswiekuuu «llkama
TBépHocTH». 3. [lpuMepbl ¢u3nueckux SBICHUN: CTHOAHWE CTEKIITHHOW TPYOKH,
KATSIYCHUE BOJBI, TUIaBieHUEe mapaduna. 4. [IpuMepsl XUMUYECKUX SIBJICHUI:
TOPEHUE JIPEBECUHBI, B3aMMOJEWCTBHE MpaMoOpa C COJSIHOW KHUCJIOTOH. 3.
N3yyenue 00pa3oB METANIOB W HEMETAJUIOB (Cepbl, JKele3a, altOMUHUS,
rpadura, Meanu u np.). 6. M3yueHue CBONCTB BEIECTB: HarpeBaHUE BOJIbI,
HarpeBaHue okcuaa kpemuaus (1V).

Pacuérnbpie 3amauu. 1. BbluncieHHe OTHOCHUTENBHOW MOJIEKYJSIPHOM MAacChl
BEII[ECTB, MAaCCOBOM JOJHU AJIEMEHTOB MO XUMUYECKUM (popmysam. Brruncienue
MOJISIPHOM Macchl BemiecTBa. 2. OmNpeeeHne Macchl BEIIECTBA MO HU3BECTHOMY
€ro KOJIMYECTBY U HA00OPOT.

Tema  TBOpueckoil  pabGoTel. MimrocTpupoBaHuE — TMOJIOKEHUH  ATOMHO-
MOJIEKYJISIPHOTO YUYECHHUSI.

XuMHn4yecKue peakunu. 3aKOHbI COXPAHEHUS MAcCChl U YHepruu (64.).
CymiHOCTP XMMHMYECKHX SIBJICHUM B CBETE ATOMHO-MOJEKYISPHOTO YYECHUS.
[Ipu3Hakun mNpoOTEKaHUs XUMHUYECKUX peakuuid. [IpuymHbl W HanpaBieHUs
MPOTEKaHUSI XUMUYECKUX peakiuid. [lonsTue 06 SHTpONUHM U BHYTPEHHEN YHEPTUN
BenlecTBa. OOpaTUMOCTh XMMHYECKUX peakuuid. IlpeBpalienue sHepruu mnpu
XAMHUYECKUX PEaKUUsIX, YCIOBUS NPOTEKAHUS XUMHUUYECKHX pEaKIUh, 3K30- U
SHAOTEPMUYECKHE pEAKUUU. 3aKOHbl COXPAaHEHUS MacCbl M DHEPruu, HX
B3aMMOCBSI3b B 3aKOHE CcOXpaHeHHMs wmartepun. CoCTaBleHHE YpaBHEHUM
XAMHUYECKUX peakuuii. Pacdy€Tel 10 ypaBHEHUSIM XHMHUYECKUX peakuuil. THIbl
XUMHUYECKUX  PEaKIMil: pa3lioKEeHHs, COEIMHEHUs, 3aMelleHus, OoOMeHa.
O600u1IeHNE 3HaHUN 0 XUMHUYECKUX PEAKIIMSIX.

JMemoncrpanun. 1. [Ipumepsl XUMHUYECKUX PEAKIUM Pa3HbIX BUAOB: Pa3IOKEHUE
Majaxuta, OuxpoMara aMMOHHUSA, B3aUMOJCHCTBUE COJSIHOM KHUCJIOTBI C
KapOoHaToM HaTpuss U Jp. 2. OMNbIThl, WUIIOCTPUPYIOIIME 3aKOH COXPaHEHUs
Macchl BEIIECTBA: TOPEHUE CBEYM HA BeECax C MOTJIOMIEHUEM MPOAYKTOB FOPEHMUS,
OKHUCJIEHHE METAJJIOB B 3aKPBITHIX COCYJIaXx CO B3BEIIMBAHHEM, OOMEHHBIE PEAKIIUU
B mpubopax g WUIIOCTpauu 3akoHa. 3. ONbITbl, WUIIOCTPUPYIOLIUE
MIpEeBpAICHUS PA3IMYHBIX BUIOB PHEPTUU APYT B npyra. Habop momeneit aToMOB.
JlaGopaTopubie onbIThl. 1. [lpu3Haku NOpOTEKaHUA XUMHYECKHUX PEAKIUN:
HarpeBaHWe MEIHOM INPOBOJIOKH; B3aMMOJECHUCTBUE PACTBOPOB €IKOI0 HaTpa u
XJOpUJa  MEIW;  B3aUMOJEHCTBME  PACTBOPOB  YKCYCHOM  KHCJIOTBI U
rupokapOOHaTa HaTpHs; B3aUMOJACHCTBHE pAaCTBOPOB XJIOPHOTO >Kejle3a |



KPAaCHOM KPOBSIHOM COJIM; PAaCTUPAHUE B CTYNKE MOPOIIKOB XJIOPWJIA aMMOHUS U
raméHod u3BecTH. 2. Tumbl XUMHUYECKHMX pEaKIUi: Pa3JIoKCHUE MaJaxuTa;
B3aMMOJICHCTBUE Kene3a ¢ pactBopoM xuopuna Meau (II), B3aumoneicTBue
pPacTBOPOB €JIKOTO HaTpa U XJIOPHOTO KeJe3a.

Pacuyérnblie 3axauu. BeruncieHne no XuMU4E€CKUM YPABHEHHUSIM MAcC, KOJIMYECTB
BEIIIECTB: a) BCTYIUBIIMX B PEAKIINIO; 0) 00pa30BaBIINXCS B Pe3yJIbTaTe PEAKIIUH.

Metoabl xumuu (24)

[loHATHE O METOAE KAaK CPEACTBE HAYYHOI'O II03HAHUSA JEUCTBUTEIBHOCTH.
MeTopl, CBSI3aHHBIE C HEMOCPEICTBEHHBIM H3YYEHHMEM BEIIECTB: HaOIO/ICHUE,
ONKCaHUE, CpPaBHEHHE, XUMHUYECKHIl sKkcrepuMeHT. [loHsTHe 00 HMHIMKATOpaXx.
XUMUYECKUH S3bIK, €T0 BasKHEHIIME QYHKIUU B XMMUYECKOM HayKe.
JlabopatopHble onbIT. MI3MEHEHNE OKPAaCKHA HHIMKATOPOB B PA3JIMYHBIX CpeAax.

BemecTBa B OKpy:Kaouieid Hac NpPUpPoe U TeXHUKe (64.).

BemecTBa B mpupoe: OCHOBHBIE CBEJEHHUS O BEIIECTBEHHOM cOCTaBe reochep u
kocMmoca. [lonarue o Texnocgepe. Yucteie BeniecTBa U cMecu. CTeneHb YHCTOTHI
Y BUJBI 3arpsi3HEHUS BeUleCTB. IIOHATHE O TOMOTEHHBIX M I€TEPOrE€HHBIX CMECSX.
Paznenenne cmeceil. OuncTka BewecTB: (WIBTPOBAHME, AUCTUIUIALIUA,
KpUCTAJIM3aIs], SKCTparupoBaHue, XxpomMarorpagus, Bo3ronka. Maentupukanus
BEILIECTB C TOMOIIBIO ONIPEACIICHUS TEMIIEPATYP TUIABJICHUS U KUTICHMUS.

BemecTtBa B TexHuke. [lonydyeHune BemecTB ¢ 3aJaHHBIMA CBOMCTBAMU — OCHOBHAs
npobiema xumun. [ToHsTHE O BEelECTBax KaK O ChIpbE, MaTepuaiax U IpoayKIUH.
BemecTBa opranndeckue W Heopranumdeckue. l[lepBoHadaibHBIE CBENEHUS O
XUMHAYECKOM TEeXHOJOTuM. I[lmaHeTapHplii XapakTep BIMSHHAS TEXHUKA Ha
OKpYy’Karomyro cpeny. [IpuponooxpaHuTenbHOE 3HAUEHHE OYUCTHBIX COOPYKEHUI
Y DKOJIOTMYECKHU YHCTBIX TEXHOJIOTHA.

[TonsiTve 0 pacTBOpax Kak TOMOT€HHBIX (PU3UKO-XMMHUYECKUX CUCTEMax. 3HAUCHHE
pPacTBOPOB I >KU3HU YEJIOBEKA, CEJIBCKOXO3SMCTBEHHOTO W IPOMBIIUIEHHOTO
npou3BojCTBa. PacTBopuMocTh BemiecTB. BinsHue TexHochepsl Ha MpUPOIHBIE
IIPECHBIE U MOpPCKHE BOJAbL. PaKTOpPBI, BIMSIOLIME HA PACTBOPUMOCTH TBEPIBIX
BEILIECTB U ra3oB. MI3MeHeHne paCTBOPUMOCTH KUCIIOPOA B CBA3U C 3arpsi3HEHUEM
Boa. Koaddwumuent pacrBopumoctr. CrnocoObl BBIpaKSHHUS KOHIICHTpAIIUU
PacTBOPOB: MACCOBAs J0JIsI, MOJIAPHAS] KOHLIEHTPALIMS.

Jdemoncrpanuun. 1. Pa3zaenenue cMmecell pa3iMYHbBIMU METOJIAMU: METOJA0M
OTCTauBaHMS; C TIOMOWIBK JIEJIUTEIbHOW BOPOHKH; METOJOM KOJOHOYHOMN
xpoMarorpadun. 2. Komiekusi pa3audHbIX COPTOB He(TH, KAMEHHOro yris. 3.
Konnekuuss mOpUPOIHBIX W CHHTETUYECKMX OpPraHMYEeCKuX BeniecTB. 4.
PacTBopeHue BeUIECTB C pa3IUYHBIM KO3(PQPUIHUEHTOM pPacTBOPUMOCTH. 5.
VYcnoBus HU3MEHEHHs] PACTBOPUMOCTH TBEPIABIX M Tra3000pa3HBIX BELIECTB. O.
TeroBbie 3G (EKTH MPU PACTBOPEHUU: PACTBOPEHUE CEPHOUM KUCIOTHI, HUTpaTa
aMMOHHUSI.

JlabopaTtopHblie onbIThl. 1. O3HaKOMIIEHHE C O0Opa3laMy MPOCTHIX M CIOXKHBIX
BEILECTB, MUHEPAJIOB M TOPHBIX NOpoA. 2. PazneneHue cMmecH cepbl M XKenesa,
paznenenue cmecu Heptu U Bozbl. 3. MccnenoBanue GuU3NYECKUX U XUMHUUECKHX



CBOMCTB IPUPOJIHBIX BelleCTB (M3BECTHAKOB). 4. M3yueHue BIUSIHUSI TpUMECEN B
BEUIECTBE Ha €ro (U3NYeCKue U XHMMHUYECKHE CBOMICTBa (B3aUMOJEHUCTBUE
71a00paTOPHOTO U TEXHUYECKOTO0 KapOOHATa KaJlbLUs C COJIIHOM KHCIOTOM). 5.
OOyrnuBaHue  opraHuyeckux  BemectB. 6.  CpaBHeHHe 1poO  BOJBL
BOJIOIIPOBOIHOM, U3 TOPOJCKOTO OTKPBITOrO BOAOEMA. 3HAKOMCTBO C oOpa3Lamu
IPOAYKINHA XUMUYECKUX U CMEXKHBIX C HUM IIPOU3BOJICTB.

IIpakTnyeckue padorbl. 2. OuncTKa BEUIECTB METOJaMU (PUIBTPOBAHUA,
KPUCTAJIM3AI[MH, MEPErOHKH, BO3TOHKU, Xpomarorpaduu, SKCTparupoBaHHs. 3.
PacTBopumoCTh BENIECTB

4. IlpurotoBiieHNE PaCTBOPOB 33JaHHON KOHUEHTPALIMH.

Pacuérnble 3agaum. 1. [loctpoenue rpagukoB pacTBOPUMOCTH BEIIECTB MpPHU
pa3nuuHOil Temmeparype. 2. Vcmomp3oBaHue TrpaduKOB PacTBOPUMOCTH IS
pacu€ToB  KOX(h(HUIMEHTOB  PAacTBOPUMOCTH  BemiecTB. 3.  Brrumcienue
KOHIIEHTpAllUU PAacTBOPOB (MacCOBOW JOJIM, MOJSIPHOM KOHLEHTpAILMU) 110 Macce
pacTBOPEHHOrO BElIeCTBA U 00BbEMY WM Macce pacTBoputens. 4. Boruncienue
Macchl, 00be€Ma, KOJIMYECTBA PACTBOPEHHOTO BEUIECTBA M PACTBOPUTENS I10
ONpeAEeNEHHON KOHLIEHTPAlMy pacTBOpa.

IHonsitue o razax. Bosayx. Kuciopoa. I'openue (74.).

[TonsTne o rasax. 3akoH ABoraapo. Bo3myx — cmech razoB. OTHOcHUTENbHas
IJIOTHOCTH T'a30B.

Kucnopon — XUMUYEeCKUW 3J€EMEHT M MNPOCTOE BeWECTBO. McTopus OTKpBITHSA
kucaopona. Cxema onsitoB . Ilpuctiu u A.JI.JIaByasse.

Annorponus. O30H. 3HaueHHe 030HOBOTO ciost 3emutd. [IpobdiieMa HapylIeHHs €ro
1e’a0cTHOCTH. [loBbIlIEHNE coepKaHUs 030HA B IPU3EMHOM CJIOE aTMOC(EPBHI.
[Tonyuenne KuciopoJa B MPOMBIIUICHHOCTH U JiabopaTopuu. XHUMHUYECKHE
cBOMCTBa KHciopoa. [Ipoueccel ropeHns 1 MeayieHHOro okuciieHus. [lpumenenue
KHCJIOPOJA.

ATMmochepa — Bo3aymHas o0Oojouka 3emuid. TeHIEHUMH H3MEHEHUs COCTaBa
BO3/lyxa B XXB. OCHOBHbIE UCTOYHUKH 3arps3HeHus aTMocdepsl. TpaHCOPTHBIN
nepeHoc 3arps3HeHuil. Kpyrosopot kucnopona B npupozge. O BCEMUPHOM 3aKOHE
00 armocdepe.

HMemonctpamuu. 1. Ilomydenue kucnopoma. 2. Cxkuranme B aTmocdepe
KHCIIOpOJa, CEphl, yrisd, KpacHoro ¢ocdopa, HaTpus, kenesa. 3. I[lomydenue
o30Ha. 4. B3anmoneicTBue 030Ha C PACTBOPAMHM WHIWICO M MOAUAA Kanud. 3.
OnbITeI, MOATBEPKIAIOIMIME COCTaB BO3AyXa. 6. ONBITEI MO BOCIUIAMEHEHUIO M
TOPEHHUIO.

IIpakTnueckas padora. 5. [lomydeHue KUCIOPOIA U U3YYEHHUE ETO CBOMCTB.
Pacuérnbie 3amauu. 1. OmnpeneneHre OTHOCUTEIBHOM IIOTHOCTU Ta30B IO
3HAUYEHUAM HUX MOJIEKYJSIpHbIX Macc. 2. OmpeznelieHHe OTHOCUTEIBHBIX
MOJIEKYJISIPHBIX MacC ra3000pa3HbIX BEIIECTB IO 3HAUYEHHUIO MX OTHOCHUTEIbHOM
IJIOTHOCTH.

Tema TBopueckoit paboThl. cToOUHHMKYN 3arps3HeHus aTMoc(epbl U COCOOBI €ro
IIPEOIOJICHHUS.



OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coequHenni (114.).

Oxcuzpl — cocTaB, HOMEHKIATypa, kinaccudukanus. [loHsTHe o0 ruapokcuaax —
KHCJIOTaX M OCHOBaHMAX. Ha3Banuss u cocraB ocHoBaHwil. ['mapokcorpymma.
Knaccudukanus xkucior, ux cocras, HazBanus. CocTaB, Ha3BaHUS COJIEH, MTpaBUia
COCTaBJICHUS (POPMYIT COJIEH.

XHWMUYECKHE CBOWCTBA OKCUIOB. BimsiHHE cocTaBa KHCIOT Ha XapakTep HX
CBOMCTB (Ha IMpUMeEpax COISTHON U cepHOM KUCIOT). OOIIMe XUMUYECKHUE CBOMCTBA
KUCIoT. PactBopumocts kucinor. KucnotHeie noxau. Pu3nydecKkne CBOWCTBA H
CIIOCOOBI TIONyYCHHUsI IMIeTovei. XMMUYECKUE CBOWMCTBA COJIeH (B3aMMOICHCTBHUE
pPacTBOpPOB COJIEM € pacTBOpaMH Ielouer u Metauiamu). ['eHeTnyeckasi CBS3b
KJIACCOB HEOPTaHWYEeCKUX coeAuHEHUU. AMPoTepHOCTh. OKCUABI U TUAPOKCUIDI,
obnanatome amdoTepHbIMH cBoMcTBamu. Kraccuduxanuss HeopraHMYECKHUX
BeliecTB. llepuoanyeckoe M3MEHEHHE CBONCTB XHMMHYECKHUX HJIEMEHTOB U HX
COEJIMHEHUI (Ha TPUMEPE OKCUJIOB, THJIPOKCUIOB U BOJIOPOIHBIX COCTUHEHUN ).
JemoncTpamuu. 1. OOpa3ibl COCIUHEHUN — MPEIACTABUTEIICH KHUCIIOT, COJICH,
HEpPACTBOPUMBIX OCHOBAHHUM, IIENOYEH, OKCUIIOB. 2. OMBITHI, WLIIOCTPUPYIOLINE
CYIIIECTBOBAHHE T€HETUYECKON CBA3U MEXIy coeluHEeHHs MU (docdopa, yriaepoa,
HaTpus, Kaublus. 3. B3auMmoelcTBUEe KaiublUsl U HAaTpus ¢ Bojoil. 4. JlelicTBue
WHJIUKATOPOB. 5. OMNbITHI, WUIFOCTPUPYIOIMINE XUMUYECKUE CBOWCTBA OTAEIIBHBIX
KJIACCOB HEOPTaHWYECKUX coeluHeHui. 6. OOpasibl MPOCTHIX BEMIECTB M HX
COeIMHEHUN (OKCHUJIOB M THUIPOKCUIOB), OOpPA30BaHHBIX SJIEMEHTaMHU OJHOTO
MepUo/Ia.

JlaGopaTopHubie onbiThbl. 1. PaccmoTpenue o6pasuoB okcuaoB (yraepoaa (IV),
BoJoposia, ¢ocdopa, Menu, Kaublus, xKeneza, KpemHus). 2. HaOmrogenue
pPacCTBOPUMOCTHA OKCUJIOB QJTIOMHUHUS, HATpUs, Kajlbllusid, Mead B Bojae. 3.
OmnpeneneHue cpeabl MOJYYEHHBIX PAcTBOPOB C IMOMONIBIO HHAMKATOpa. 4.
PaccmoTtperne 00pas3iioB cojied W ONpPEACIICHHME WX PacTBOPUMOCTH. 5.
B3aumopeiicTBue okcuaoB kKanbius U ¢ocdopa ¢ BOJIOH, OnpeneseHue Xxapakrepa
oOpa3oBaBIlIeTOCs] THIPOKCHIA C TOMOIIBIO HHAMKATOpa. 6. B3ammoneiictue
okcugoB meau (II) m nmHKa ¢ pacTBOpoM cepHOil KucinoThl. 7. Ilomydenue
YTJIEKUCIIOTO ra3a U B3auMOJEHCTBHE €ro C U3BECTKOBOM Bojou. 8. MccnenoBanue
CBOMCTB COJISHOM W CEpHOM KHUCJIOT C HCIOJIb30BaHUEM HHAUKATOPOB. 9.
B3aumoneiicTBue MeTayuioB (MarHus, IWMHKa, JKele3a, MEIU) C pacTBOpaMu
kuciaoT. 10. V3meHeHme OKpacKu HWHIMKATOPOB B pacTtBopax menoueit. 11.
B3auMmopelicTBue pacTBOpPOB KHUCIOT cO Iienodamu. 12. B3aumoperictBue
pacTBOPOB  KHUCIOT C HEpacTBOPUMBIMU OCHOBaHusiMH. 13. Ilomyudenue
HEpPACTBOPHMMBIX OCHOBAaHMM M HCCJIEJIOBAaHUE HUX CBOWCTB (HAa TmIpuUMepe
TUAPOKCHUIA ITUHKA).

IIpakTuyeckas padora. 6. MccrnenoBanue CBOMCTB OKCHIOB, KUCJIOT, OCHOBAHUIA.

Paznen 2.
BemecTBa 1 XMMHYeCKHE PeaKIUM B CBeTe JIEKTPOHHOM Teopuu.

Crpoenue atoma. (34.).



Ctpoenne atoma. CTpoeHHUE IEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB: S-, P-, d-,
f-anekTpoHbl. MecTo 3J€MEHTa B MEPHOJAMYCCKONW CHUCTEME M DJICKTPOHHAS
CTpykTypa atomoB. PammoaktuBHOCTh. [lOHsSTHE O TpeBpallleHMH XHUMHYECKUX
AIIEMEHTOB.

HMemoncTpamuu. 1. Cxembl ombiToB Tomcona, pesepdopaa, Musimkena. 2.
CxeMbl ONBITOB, MOJTBEPKAAIONIMX CBOMCTBA 3JIEKTPOHA KaK YacTUIIBI U Kak
BOJIHBL. 3. Mo/ielii aTOMOB pa3IMYHBIX AJIEMEHTOB.

Ilepuoauyecknii 3aKOH M NepUOAUYEcCKass  CUCTeMa  JIJIEMEHTOB
JA.A.MenneseeBa (34.).

CBolicTBa XUMHUYECKHX 3JIECMEHTOB M X m3MeHeHus. Kiaccudukanus XuMuaecknx
sneMeHTOB. OTKpBhITHE TMEePUOAUYECKOro 3akoHa. CTpoeHHE aTOMOB 3JIEMEHTOB
MaJlbIX U OOJBIIMX MEPUOJIOB, TJIABHBIX M MOOOYHBIX noarpynn. GopmyinupoBKa
MEPUOANYECKOTO 3aKOHA B COBPEMEHHOM TpakToBKe. llepmonnueckas cucrema B
cBeTe cTpoeHuss artoma. DU3NUECKUH CMBICI HOMEpa IepuoAa W TPYIIIIbL.
CewmelicTBa 3JIEMEHTOB (Ha MPUMEPAX LIECTOYHBIX METAILIOB, FAJIOT€HOB, HHEPTHBIX
ra3oB). XapakTepUCTUKa XUMUYECKUX CBOMCTB SJIEMEHTOB TJIaBHBIX MOATPYIIT U
NEPUOANYHOCTh KX H3MEHEHUS B CBETE€ JJIEKTPOHHOTO CTPOEHHS aToma.
DneMEeHThl, COCIMHEHHMS KOTOPBIX MPOSBISIOT  aM(OTEpHBIE  CBOMCTBA.
OTHOCHUTENbHAST 3JIEKTPOOTPUIIATEILHOCTh 3JIeMEHTOB. OOIas XapaKTepuCTHKa
3JIEMEHTA Ha OCHOBE €ro MOJI0KEHUs B niepuoanueckon cucreme .M. Menzaeneena.
3HayeHue MepUoANYECKOro 3aKOHA JIJIs PA3BUTHUS HAYKU U TEXHUKHU.

Ponp nepuoandeckoro 3akoHa B CO3JjaHUM HayYHOUW KapTHUHBI MUpA.
HMemoncTpanuu. 1. Habop cnaiinos, kogorpamm, tadmul «llepuoanyueckuii 3akoH
U CcTpoeHue aromay. 2. JleMoHcTpanus oOOpasloB IIEJIOYHBIX METAUIOB U
rajoreHoB. 3. B3auMoIeiiCTBHE 1IEIOYHBIX METALUIOB U TAJIOTEHOB C MPOCTHIMU U
CJIO’KHBIMH BEIIECTBAMM.

JlabopatopHble onbIThl. 1. MccnenoBanre cBONCTB aM(pOTEPHBIX THAPOKCUIOB U
LIETIOYEH.

Crtpoenue BemecrBa (44.).

BaneHTtHOE€ COCTOSIHME aTOMOB B CBE€TE€ TEOPUU DJIECKTPOHHOIO CTPOECHUS.
BanenTHble dJeKTpOHBI. XUMHYECKas CBsI3b aTOMOB. KoOBaJieHTHast CBsI3b U
MexaHu3M €€ oOpaszoBaHus. HenonspHass u TmonsipHasi KOBAJEHTHAs CBS3b.
CBoiicTBa KOBJICHTHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHBIE (DPOPMYJIbI BEIIECTB.
HNonHast cBsi3b M MexaHu3M €€ oOpasoBaHusi. CBoiicTBa HOHOB. CTeneHb
OKHCJICHUS.

[Ipupona xumuueckod CBA3UW U €€ TUnbl. OTHOCUTENBHOCTh THUIOJIOTUU
XUMHYECKOU CBSI3W. BiMsiHME TUITAa XMMUYECKOM CBSI3W HA CBOMCTBA XMMHUYECKOIO
COEUHECHMUSL.

Kpucramnuueckoe crpoeHne BemecTB. Kpucraumueckue pemeTrku: aToMHasd,
VMOHHAs1, MOJIEKYJISIPHASL — U UX XapaKTEPUCTUKH.

YpoBHU XMMHUUYECKOM OpraHM3allMM BEIIEeCTB. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
UX CTPOCHHUS.



HMeMmoncTpauuu. 1. BsaumopnelictBue Hatpus ¢ xJjopoM. 2. Mogenu
KPUCTAUIMYECKUX PELIETOK BEUIECTB C HOHHBIM, ATOMHBIM WU MOJICKYJIIPHBIM
ctpoeHneM. 3. Bocco3maHue HeNoCTHOW CTPYKTYpbl XJIOpUAA HATPUS MYTEM
Hajo)keHus: Habopa komokapt. 4. Bosronka ioma. 5. Hcmapenwe TBEpPIOTO
YTJIEKUCIIOTO Tra3a.

Tema TBOpueckod paboThl. PaccMoTpeHrne W aHaiIM3 B3aUMOOOYCIOBJICHHOCTHU
COCTaBa, CTPOEHUSI, CBOMCTB BEIIECTBA U €r0 NMPAKTUUECKOro 3HaYeHus (Ha J000M
IpUMEDE).

XuMHYeCKHE PeaKku B CBeTe JIeKTPOHHOI Teopuu. (44.).

dusnyeckas CyIHOCTh XUMHUYECKON PEAKIINH.

DnekTpoHHble ypaBHeHUs JIbtorca. Peakiuu, npoTekaroiye ¢ u3MEHEHHEM U 0e3
W3MEHEHHS CTETIeHeH OKUCIeHHsI. OKUCIUTETFHO — BOCCTAHOBUTEIIBHBIC PEAKITUU.
[Iporiecchl OKUCIEHUS U BOCCTAHOBJICHUS, UX €IUHCTBO W IPOTHBOIOJIOKHOCTD.
CocraBieHue ypaBHEHHM OKHCIUTEILHO - BOCCTAHOBHUTEIBHBIX peaKkIuid
pacctaHoBka KOA(PPUIIMEHTOB METOJIOM JJICKTPOHHOTO 0OanaHca, oOmas
XapaKTEePUCTHKA.

Knaccudukaiys XUMHYECKUX PEaKIMi B CBETE SJICKTPOHHOU TCOPHH.
JemoncTpamuu. [Ipumepsl  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIMMA
Pa3IMYHBIX THUIIOB: TOPEHHUE BEIIECTB, B3aMMOJCHCTBHE METAIIOB C TaJIOTCHAMH,
cepoi, a30ToM,(00pa3oBaHUE HUTPHUTA JIUTHS ), PACTBOPAMH KHUCIIOT U COJICH.

Boaopona u ero Baxkneiime coequHenus (34)

Bonopon B kocmoce. AnepHbie peakiuu Ha ConHue. Bomgopoa B 3eMHOM pupoze.
[Tonyyenue Bomopoja B Jaboparopuu. Bomopog — XuMHUECKHil 3J€MEHT U
MIPOCTOE BEIIECTBO. DHEPIUsl CBA3M B MOJIEKYyJie Bojoponaa. M3oronsl Bogopoaa.
du3nyecKkrue U XUMUYECKue cBoMcTBa Bojopoaa. Bomopoa B OBP. Ilpumenenue
BoJiopoa. [IpomblluieHHOE MOJIydeHUE BOJOpoJaa. Bomopoa — 3KOIOrHYECKH
YUCTOE TOIUIMBO; MEPCHEKTUBBI €ro MCMojab30BaHua. OKCUIl BOJOpOJa — BOAA:
COCTaB, MPOCTPAHCTBEHHOE CTPOCHHE, BOJOPOJHAS CBSI3b. DUBMKO-XUMHUYECKUE
CBOMCTBA BOJLI. M30TOIHEBIA cocTaB BOALI. Tspkenas BoJa M OCOOCHHOCTH €€
cBoicTB. llepokcua Bomoposa: c€OCTaB, CTPOCHUE, CBOWMCTBA, IPUMEHECHHE,
nepokcua Bogopoaa B OBP.

JMemoncrpamuu. 1. ITlomyyenue Bomopoma B mnaboparopuu. 2. 3apsjaka u
ucrnojis3oBanue anmapara Kunmna. 3. Jlerkocts Bogopoaa. 4. Audbdysus Bogopona.
5. N'openue Bogopona. BoccraHoBieHne Meau U3 €€ OKCUIA B TOKE BOAOpoaa. 7.
OnbIThl, TMOATBEPKIAOIMINE XUMUYECKHE CBOMCTBAa BOABL. 8. XUMHUYECKHUE
CBOMCTBA EPOKCHU]IA BOJIOPO/IA.

JlaGopaTopHblie onbiThl. 1. [TonyueHne BOJOpOJa U U3YUEHHUE €r0 CBOMCTB. 2.
BoccranoButenbHbIE CBOWCTBA BOJIOPO/IA.

I'anorensl (54)

XapakTepucTUKa rajloTeHOB KaK XMMHYECKHUX 3JIEMEHTOB M TMPOCTHIX BEILECTB.
CrtpoeHue aToMOB rajoreHoB. HaxoxaeHue rajoreHoB B npupoje. dusnyeckue u
XUMHUYECKUEe CBOWMCTBa TrayioreHoB. [lomydeHue xJjiopa W XJIOpPOBOAOpPOAA B



7abopaTopuM W MPOMBILUIEHHOCTH. bHOJOrnyeckoe 3HA4Y€HHE TaJOreHOB.
["ajioreHsl 1 OTpPaBIISIIOLIME BEIIECTBA.

HMemoncrpanun. 1. [Tomydyenue xmopa. 2. B3aumoneicTBue ¢ XJ0poM HaTpus,
CYpbMBbI, Xenes3a, kpacHoro (ocdopa. 3. OOecuBeurBaHUE XJIOPOM KpacsIIUX
BemiectB. 4. CuHTe3 xynopoBogopona. 5. IlomydyeHue XJI0poBOAOpOJA peaKUUEH
oOMeHa W pacTBopeHue ero B Boje. 6. BzaumopeiictBue Opoma u wuoga ¢
MeTaJlaMH; pacTBOpa noja ¢ kpaxmaiom. 7. PactBopenue OpoMa u Mojia B BOJIE U
OpPTraHWYECKUX PACTBOPUTEIX. 8. B3aUMHOE BBITECHEHUE TAJIOTEHOB.
JlaGopaTopHblie onbITbl. Pacro3HaBaHuWe COJISTHOM  KUCJHOTBI, XJIOPHUIOB,
OpOMMHJIOB, HOJUIOB.

IIpakTnueckue 3aHaTus. 8. IlomydyeHue CONAHONM KHUCIOTBI U OIBITHL C HEM.
Pemenne skcrniepuMeHTaNbHBIX 33/1a4 110 Teme «['anoreHsn.

Pacyernblie 3axaun. BerunciieHne 00beMa ra3oB M0 KOJIMYECTBY BEIIECTB.

O06o0menne 3HaHMA 0 Hau0oJiee BAXKHBIX XAPAKTEePUCTHKAX BeHIECTB M
XUMHUYeCKHUX MpoueccoB (24)

XapakTepucTiKa XUMHUYECKOTO 3JIEMEHTa (COCTaB, CTPOCHHE, MOJOKEHUE B
nepuoIMYecKon cucteme). OU3NKO-XUMHUYECKUE CBOMCTBA BEUIECTB Ha MpUMeEpax
BOJIOPOJIa, KUCIIOpO/a, XJIopa.

OCHOBHBIE  XapaKTEPUCTHUKKM XUMHUYECKHX PEAKIUW: THUMBl  PEaKIH,
BO3MOKHOCTh W HamNpaBJICHHWs] TpoTekaHus. HekoTopeie TpeOoBaHUS K
MIPOU3BOICTBEHHBIM XUMUYECKAM mpoIrieccam (3KOHOMHYECKHE,
TEXHOJIOTHYECKHE, DJKOJIOTMYECCKHE) Ha TMpuUMepax TOJYYCHHS BOJOpOAA,
KHUCITIOPO/1a, XJIOPOBOIOPO/IA.

DKCIuTyaTalys, BOCTIOJHEHHE M OXpaHa MPUPOJIHBIX PECYpPCOB HAa HAyYHOUH
OCHOBE — HEO0OXOaAuMas MPEANOChIKA A7 CO3JaHMs YCIOBUIM OIaronpusiTHOrO
pPa3BUTHS YETIOBEYECTRA.

9 kanacc
(24 B HENEMIO, BCETO — 684)

IloBTOpEeHNEe HEKOTOPBIX BOMPOCOB KypCa HEOpPraHu4Yeckol xumuu 8 kiacca
(24). Xwumuueckue OdJIEMEHTbI WU WX CBOMCTBA. llepuonnyeckuii  3aKoH.
3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB JJIEMEHTOB B MEPUOJAX U TpyIax.
OTHOcCUTENBHAS JJIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCICHUSA. BaleHTHOCTH.
Turbl XuMA4YECKOU CBA3U. THIIBI KPUCTAIUIMYECKUX pemieTOK. CBEIEHHS O COCTaBe
(obmue dhopMyIibl cOcTaBa) M HOMEHKIIATYpe OCHOBHBIX KJIACCOB HEOPTAaHHMYECKUX
COEJIMHEHUMH.

HMemoncTpamuu. 1. OOpa3upl HEOpraHMYecKuX coeauHeHud. 2. Mogenu
KPUCTAJUIMUECKUX peieToK. 3. OnbIThI, paCKphIBAIOIIUE B3AUMOCBSI3b CTPOCHUS U
CBOMCTB: a) BO3rOHKa ioja; 0) HarpeBaHue HadTalMHa M KBaplia, B) HarpeBaHHe
ceppl M moBapeHHOW conu. 4. KomruiekT komorpamMm u ciaiiioB «OCHOBHBIE
MOHSATHUS XUMHUN.

JlaGoparopHnsiit onbiT. PaboTta ¢ 00pa3iiaMu OKCHUI0B, COJICH, KHCIIOT, OCHOBaHUH.



XuMHYeCKHe peakuMd B cBere Tpex Teopuid xumuu (34) OHepreTuka
XUMUYECKUX TMpeBpauieHud. OHTanbnus. TemnoBodl >PGdekT XuMHUUecKHX
peakuuii. Tepmoxumuueckue ypaBHeHHs. OHeprus [u60ca. Bo3MoXHOCTH
MPOTEKAHUSI  XUMUYECKMX peakuuii. CpaBHEHME  TEPMOXUMHUYECKOTO U
TEPMOJMHAMHUYECKOTO TMOAXOJI0OB B OINHUCAHUM XUMHUYECKOW peakuuu. CKOpOCTbH
XUMHYECKOWN peakiuu. 3aKOH AEHCTBHUS MacC. 3aBUCUMOCTh CKOPOCTH OT YCJIOBUH
MPOTEKAHUS peakuuu. XumMuueckoe paBHoBecue, npuHuun Jle [latense. Katamus.
OHeprus akTUBAlLlMHU, OOIIME CBEJCHUS O TOMOTEHHOM M TE€TepPOT€HHOM KaTallu3e.
[ToHATHE O TPOMEKYTOUHBIX KOMILJIEKCAX.

JemoHcTpamuu. 1. 3aBUCHUMOCTh CKOPOCTH pEaKIMd OT KOHIIEHTPALUH
pearupyronmx BEHIECTB. 2. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT TEeMIEpaTyphl. 3.
3aBUCUMOCTh CKOPOCTHM pE€aKIMU OT NPUPOABbl PEarupyrolmmx BelIecTB. 4.
BiusiHue KOHIIEHTpallMKM pearupyroux BEIeCTB Ha XUMUUYECKOe paBHOBecHe (Ha
npuMmepe B3aumonenctBus xjopuna skeneza (III) ¢ pomanumpgom kamus). 5.
B3auMmojelicTBUE aTtOMUHMS ¢ HOA0M B MPUCYTCTBUM BOJIbI. 6. B3amMonelicTBue

nepokcuia Bojgopoaa ¢ okcuaoMm Mapranna (VI). 7. lumepusaius okcujia a3ora
(V).

JlaGopaTtopubie onbITbl. 1. ONBITH, BBISICHSAIONIME 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PpPEAKUHUH OT MPUPOJAbl PEArupyrolIuX BELIECTB (B3aUMOJACHCTBHE
IMHKA C COJIIHOM M YKCyCHOM KHUCJIOTaMHu), OT IUIONaAu IOBEPXHOCTHU
CONPUKOCHOBEHHUS (B3aUMOJICHCTBUE PA3NIMYHBIX O pa3Mepy TpaHyll IMHKa C
COJISTHOM KHCIIOTOM), OT KOHIEHTpAIMU U TeMIepaTypbl (B3aUMOJICHCTBUE OKCHA
mMeau (II) ¢ cepHOM KHUCIOTOW pa3IMYHON KOHIIEHTPAIIMM TPU  Pa3HBIX
temneparypax). 2. [lonmyduenue okcuaa cepsl (IV) u okucieHue ero B npuCyTCTBUU
KaTajau3aropa.

Pacyernbie 3amaum. 1. Pacuerhl Mo TEPMOXMMHMYECKUM YpaBHEHHSIM. 2.
Beruncienre CKOpOCTH XMMHUYECKOW PEaKIMU MO0 KHHETUYECKOMY YPaBHEHHIO. 3.
Bbluncienre CKopoCcT XUMHUYECKOW peakluu 1o rpaduky ee mpoTeKaHusl.

PactBopbl. Teopusi iekrposurudeckod auccouumanuu (11u) Csenenus o
pacTBOpax:  ONPEACIEHUWE  PacTBOPOB,  PACTBOPUTENH,  PACTBOPUMOCTS,
KJ1accu(ukanus pacTBOPOB.

[Ipennochulku BO3HUKHOBEHUS TEOPUH BJIEKTPOJMTHUYECKON auccouuanuu. Mmoen
C. Appenuyca, /.. MenaeneeBa, N.A. KabnykoB u apyrux ydenoix. CTpykTypa
Y 3HAYCHHUE HAYYHOU T€OPUU. DJEKTPOJIUTHI U HEAJIEKTPOJIUTHI.

JlimnosibHOE  CTpOEHUE MOJIEKYJbl BOJBL.  IIpouecchl, MNPOUCXOAAIINE C
AIEKTPOJIUTAMHU IIPU PACIUIABIICHUM U PACTBOPEHUHU BELIECTB B BOJE. Posib BOABI B
MPOLIECCE DIIEKTPOJIUTUYECKON AuccolManuu. Jlucconumanuss 3JEKTPOJIUTOB C
pPa3sHbIM THUIIOM XHMHUYECKOM CBSI3U. TEIIOBBIE SIBICHUSA, COINPOBOKIAOIINEC
IIPOLIECC PACTBOPEHHS.

Crenenp pguccouumannu. Koncranta auccounanuu. KHCIOTHOCTH pPacTBOPOB.
[Tonstue pH. MnaukaTopsl.



OCHOBHBI€ MOJI0KEHUSI TEOPUHU PACTBOPOB.

CuiibHbIC U cla0bie 2eKTpoauThl. CBOMCTBa MOHOB. MOHHBINM cOCTaB MPUPOIHBIX
BOJI. ['MapaThl U KpUCTAIIIOTUAPATHI, HAX0XKACHHUE UX B IPUPOJIE.

['uaponus coneii. OOMeHHbIE peakuu. XUMHUUYECKHE CBOMCTBA KUCIIOT, COJIH U
OCHOBAHUM B CBETE TEOPUHM IEKTPOJUTUUECKON Auccounanuu. Kparkue cBeieHus
O HEBOJIHBIX PAaCTBOpAX.

Pacuernbie 3agaum. Pacuersl MO0 XMMHUYECKHM YpPaBHEHHUSIM, €CJIM OJIHO U3
pearupymrommx BelecTB 1aHO B H30BITKE.

HMemoncTpanuu. 1. VicmeiTaHue BemeCcTB, WX pPAacTBOPOB W PACIUIABOB Ha
DIIGKTPUYECKYI0O TPOBOAMMOCTh. 2. BrnusHue paszbaBicHHsT Ha CTENEHb
nucconuau. CpaBHEHUE AIEKTPUUECKONU MPOBOAUMOCTH KOHIIEHTPUPOBAHHOTO U
pa30aBICHHOTO pPacTBOPOB YKCYCHOM KHCIOTHL. 3. JIBMKEHWE WOHOB B
anektpudeckom mone. 4. IlomydeHwe HEBOOHBIX pPAcTBOpOB. 5. Brmsaue
pacTBOPUTEIIA HA JUCCOIHMAIINIO (B KAU€CTBE PACTBOPUTENIEH — COJIHASI KUCIIOTA,
JTUATHIOBBIN 3(Up, STUIOBBINA CIUPT, TOdyoxd). 6. ['mapartamus u neruaparanus
MOHOB (Ha MpuMepax 0e3BOJHBIX COJEH W KPUCTAIUIOTHIPATOB XJIOopuaa KoOaabTa
(I1), cynsdaroB meau (11) u auxens (II).

JlabopatopHbie onbIThl. 1. PaboTa ¢ nunaukaropamu. 2. Peakuun oOMeHa MeXAy
pacTBOpaMH 3JEKTPOAUTOB. 3. Pa3neneHue OKpalleHHBIX BEUIECTB METOJOM
TOHKOCJIOMHON Xpomatorpaduu. 4. XuUMHUUECKHE CBOICTBa pacTBOPOB KHUCIIOT,
COJIEM M OCHOBaHUM. 5. ['muaponu3 pacTBOPOB COJEH.

Hemerasinueckue 3J1eMEHTbl M HX BajKHelIlIMe XHMHYECKHE coeaAnHCHUA

(244)
XUMHUYECKHUE DJIEMEHTBI — HeMeTaUIbl. [loJloJKeHne 3JIEMEHTOB-HEMETAIUIOB B
nepuonnueckor cucreme J[.M. Menaeneesa. Hemeraibl — p-3JI€MEHTHI.

OCoOEHHOCTH CTPOEHUSI MX aTOMOB: 00IIME YepThl U paznuuus. OTHOCUTENIbHAS
JIEKTPOOTPHULATENBHOCTh. CTENEHN OKHCIEHUS, BAJIEHTHBIE COCTOSIHUS aTOMOB
HEMETAJUIOB. 3aKOHOMEPHOCTH U3MEHEHMS 3HAUEHHUM ATUX BEJIUYMH B IEPHOAAX U
rpynnax mepUOAUYECKOM CHUCTEMBI. PannoakTuBHbIE H30TOIBI.  M30TOMBI
HEMETAJUIOB, MX NpUMEHEHHE. XapaKTepucTUKa YIIEPOJHOIO0  METOoAa,
IPUMEHSEMOI0 B pa3HbIX O0JIACTAX HAYKU. 3arpsi3HEHHE OKpYXKaloulell cpeibl
pazivon30TONIaMHU; OCHOBHBIE MCTOYHHUKHM HUX MNOCTYIUIEHHs. TuUNUYHBIE (QOpPMBI
BOJOPOJHBIX M KHCIOPOAHBIX COEJUHEHUN HEMeTauloB. PacnpocrpaHeHue
HEMETAJUIMYECKUX 3JIEMEHTOB B IPUPOJE.

[Ipocthie  BemectBa —  HeMmeTaulbl.  OCOOEHHOCTM  MX  CTPOCHUS.
OOycnOBIEHHOCTh (PU3NYECKUX CBOMCTB (arperaTHoro COCTOSIHHS, TEMIEpaTypbl
IUIaBJICHUS, KHUIIEHUS, DPACTBOPUMOCTH B Boje) crTpoeHueM. KoHkperuzanus
3aKOHOMEPHOCTH Ha MPUMEPE TaJIOT€HOB.

Amnorponusi. [IporHozupoBaHue CrnOCOOHOCTH 3JIEMEHTOB K 00pa3oBaHUIO
AJJIOTPOIIHBIX BUJIOM3MEHEHUN Ha OCHOBE OCOOCHHOCTEH CTPOEHHUS UX aTOMOB.
Annorponusi yriepoaa u kpemuus, gocdopa, cepbl. OOYCIOBICHHOCTh CBONCTB
aJIJIOTPOIIOB OCOOCHHOCTSIMU CTPOCHHUS, X IPUMEHEHHE.



O030p XMMHYECKHX CBOWCTB HEMETAIOB. IIpMUMHBI XMMUYECKOH WHEPTHOCTHU
OJIarOpOJHBIX Ta30B, HU3KOW AKTHUBHOCTU a30Ta, OKHUCJIMTENIbHBIX CBOMCTB U
JIBOMICTBEHHOT'O TOBEJICHUS CEPBI, a30Ta, YIIEPOJa U KPEMHUS B OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHUAIX.

PacnpocTpaHeHne NpoCThIX BEIECTB-HEMETAIIIOB B IIPUPO/IE.

[Tony4yeHue u npuMEeHEHNE HEMETAIIJIOB (Ha IIpUMEpPE XJI0pa, a30Ta, CEPhI).
Bonoponssle coequHeHnss HeMeTamioB. @OpMbI BOJIOPOIHBIX COCTUHEHUM.
3aKOHOMEPHOCTH  W3MEHEHHUs (U3UKO-XMMHYECKHX CBOWCTB  BOJOPOJHBIX
COEJIMHEHHUI B 3aBUCUMOCTH OT OCOOEHHOCTEN CTPOEHHUSI aTOMOB 00pa3yIOIIUX HX
AJIEMEHTOB (Ha MpUMEPE COCIUHEHUSI 3JIEMEHTOB BTOporo mnepuoja). CpoiicTBa
BOJHBIX PACTBOPOB BOJOPOAHBIX COEIMHEHHN HeMeTauioB. KHCIOTHO-OCHOBHAas
XapaKTEPUCTHKA UX PACTBOPOB.

OxcH/Ibl HEMETAIIOB, UX COCTaB U OTPAKEHHE €0 B CTPYKTYPHBIX U 3JEKTPOHHBIX
dbopmynax. O6mias XxapaKTepUCTUKa UX CTPOCHUS, CBOMCTB, IPUMEHEHUS.
I'mapokcuabl HeMeTa/L10B. X cOCTaB M OTpaskeHHEe €ro B CTPYKTYPHBIX H
3JeKTPOHHBIX (opmynax. O030p ¢usmyeckux cpoiicTB. OOLIME XMUMHUYECKHE
cBolcTBa. KauecTBeHHbIE peaklUW Ha aHUOHBI KUCIOT. Cuia UM yCTOMYHMBOCTh
paznuuHbIX KucnoT. Kucnble u cpeanue coiu (kapOOHATHI, THAPOKApPOOIATHI,
docdatel u runpodocdars). Crnadbie KUCIOTHI (IJIABUKOBAs, CEPOBOJIOPOIHAS,
CEepHHUCTasi, yroyibHas, KpemHHeBas). OCOOEHHOCTM HMX CTPOCHMSI U CBOWCTB.
Kucnorel-okucnurenu  (a30THasg, cepHas, XJOpHas) U OCOOEHHOCTH HX
XAMHUYECKUX CBOMCTB. [[puMeHeHne kKuciaoT B TexHuke. Poiib KUCIIOT B mpolieccax,
MPOTEKAIOIIUX B YKUBBIX OpraHU3Max.

Xapakrepuctuka npeacrasureseit IV, V, VI rpynn suaementoB. Cepa u ee
coenuHeHud. Azor u ¢dochop, ux coeauHenun. KpemuHuii u yriepoxa, ux
COEJIMHEHHUSI, POJIb B IPUPOJIE.

IloHsiTHE 0 MOJTMMEPHBLIX XMMHYECKHX coeauHeHussX. Monomep. Ilommmep.
CrocoOHOCTh aTOMOB YTJIEpO/Ia U KPEMHHUsSI K 00pa30BaHHIO TTOJIMMEPOB.
CoenuHeHnusi yrijepoaa — MpeaMET CaMOCTOSITEIbHOM HAyKU — OPTaHUYECKOU
xumuu. OCHOBHBIE TIOJIOKEHUS U poJib Teopuu A.M. byTiiepoBa B pa3BuTuu 3TOMU
HayKH.

[Tonsitue o romonoruu u nzomepun. Kiaccudukanmm opraHnuecKiux coeTMHEHUN.
OOmue CBOMCTBA OpraHMYECKUX coenuHeHuil. KpaTkas XapakTepucTtuka uX
KJIACCOB.

OcHoOBHBIE KJIacChl yTiIeBOAOpoaA0oB. CrocoOHOE II. .IIKamoB K peakiuu
3amermieHuss u  uzoMepusanuu. CrnocoOHOCTh  aJIKaHOB M aJKUHOB K
NPUCOCANHEHUIO M TonuMepu3aluu. PacnpocTpaHeHue yriieBoJAOpPOJOB B
npupoze. CoctaB HeTH U XapaKTEPUCTUKA OCHOBHBIX MPOAYKTOB, MOJTy4aeMbIX
13 HeTH.

[Tonsitue o ¢QynkunoHanpHo rpynmne. ['omonoruueckue psiabl CIHUPTOB,
QJIBJICTUIOB ¥ KAPOOHOBBIX KHCIIOT.

OO6mue ¢opmysbl KIacCOB ATUX COeaWHEHMM B3auMojelcTBUE CHOUPTOB C
METaJUIMYECKUM HaTpUeM, OKHUCIEHHWE METaHoJia U 3TaHosa okcuaoM meau (I1).
BoccraHoBienue ~ aJbpAETUJIOB BOJOPOJOM U OKHCICHHE HX aMMHAYHBIM



pacTBOpOM OKcuaa cepebpa, B3auMmojehcTBue ¢ ruapokcugom wmeau  (11).
XUMHUECKHE CBOMCTBA KapOO- HOBBIX KUCIOT. Peakius srepudukaium.

A3oTcojepKalue OpraHnyeckue COeIMHEHUS: aMUHbI, aMUHOKHUCIIOTHI, OEJIKU.
Ux coctaB, ¢pusznueckue cBoicTBa. B3aumoielicTBrie aMUHOB C XJIOPOBOJIOPOIOM.
Peakuus NOJMKOHAEHCAIMM AMUHOYKCYCHOM KHUCJOTBI, €€ B3aHUMOJICHCTBUE C
COJISHOM KHUCJIOTOM W 1Ienoubto. Ponb OelKOB B MpHUpOAE U UX XUMHUYECKHE
CBOMCTBA: TUAPOJIN3, ICHATYpaLUs.

['eHeTnueckas CBSA3b KJIIACCOB XUMUYECKUX COCAUHECHUM.

IlonsiTHe 0 KPYroBOpOTe XHMMHMYECKHMX JIJIEMEHTOB Ha IpUMEpE YIIIEepoja,
azota u gocdopa.

3arpsizHeHre atMocephbl COEUHEHUSIMU a30Ta, CEPhI, yriepoaa. XUMUUYECKUE
MIPEBPAIICHUSI, MMPOUCXOIAIINE C CEPHUCTHIM Ta30M B aTMocdepe, MEXaHWU3MbI
BO3JICHCTBUSI CEPHUCTHIX COCIMHCHUN Ha >KUBYI0O M HEXKHBYIO HpUPOIy (Ha
pUMEpPAX COCTOSIHUM «(PU3NOTOTHYECKON CYXOCTH» Y PacTeHHi) U BO3JCHCTBUSA
Ha KapOOHAaTcojepKalue MUHEpalbl (pa3pylleHHe W3BECTHAKA, MpaMmopa).
KucnorHsie 10%a1, 0COOEHHOCTH UX XMMHUYECKOTO COCTaBa W IMOCJEACTBUS BO3-
JIEUCTBUS HA XKMBOE W HexuBoe. Hakoruienune coeamHeHuil azota u ¢ocdopa B
MPUPOJIHBIX BOAAX.

Hcrounnku HakoIUIeHHs TUOKcHaa yriepoaa B arMmocdepe. «IlapHUKOBBII
abdext. BzauMocBA3b KOHIIGHTpAIMK YTJIEKUCIOTO Ta3a B arMocdepe u
TeMrepaTyphl BO31yxa.

Hdemoncrpamuu. 1. OOpa3ubl NOPOCTHIX BEIIECTB-HEMETALIOB U HX
coequHeHui. 2. Komiekius npoCThIX BEIIECTB-TAION€HOB. 3. PacTBOpUMOCTH B
BOJIE KHUCIIOPO/JIa, a30Ta, cephl, pocdopa. 4. DIEKTPONPOBOJHOCT, HEMETAILIOB. 5.
[lonyuenne o30Ha. 6. [lomydyeHME MOHOKIMHHOW W IUIACTUYECKOW CEphl. 7.
[Tonyuenune Oenoro ¢ocdopa u ero Bo3ropaHue Ha Bo3ayxe. 8. Ilomyuenue
okcuzoB azora (I1) u (IV). 9. Okucnenue azora Bo3ayxa B ero okcuas! (I1) u (IV).
10. BzaumogeiictBue azora, pochopa u yrieponaa ¢ MmetayiaMud 1 BogopoaoM. 11.
B3aumoneiictBue Opoma ¢ amoMuHueM. 12. BoccTanoBiieHHe MenM W3 OKCHAQ
menu (II) Bogopomom. 13. BauMopelicTBre cepbl ¢ BOJOPOIOM, MEJIbIO, HATPUEM,
kuciopoaom. 14. BoccraHoBeHME CBUHIIA M3 OKCHAA HA MOBEPXHOCTHU yris. 15.
[Tonyuenne kpemHust U cuinaHa. OKucIeHUEe cuiiaHa Ha Bo3ayxe. 16. IlomyueHue
aMMHuaKa M MccieqoBaHue ero cBoMcTB. 17. IlonydeHue u uccienoBaHie CBOMCTB
nuokcuaa yriaepoaa. 18. OmnbIThl, NOATBEpPXKAAIONIUE OOUME XUMHYECKUE
cBOMCTBA KHACIOT. 19. [lonyyeHne a30THON KHUCIOTHI
B pactBope. 20. I'opeHue cepbl M yrias B a30THOM KucjioTe. BocrimameHeHue
CKMIMAAapa B a30THOU KuciuoTe. 21. B3anmoaencTBue HaTp ¢ KOHIIEHTPUPOBAHHOMN
cepHoil kucnorou. 22. Ilomyuenne kpe MHHEBOM Kuciotel. 23. [lomydenue
okcuna azora (II) u okucienue el Ha Bo3ayxe. 24. [lonydenue okcuma cepsl (IV)
U OKHCJIEHUE €Tr0 B MPUCYTCTBUHU KaTanu3aTopa. 25. KauecTBeHHbIE peakuuu Ha
aHUOHBI CynbhuI, cynbdar, KapOoHAT, XJIOPUI, OpOMUI, MOAUI, HUTpAT, da dart.
26. Komnexmuu: «Hedtwy, «lIpuponnsiii razy, «TommmBo «Ilmactmacce». 27.
Mopenu moiiekysn opraHudeckux coenuHeHuu 28. IlonmyueHue 3THIIEHA U €ro
B3aMMOJICUCTBHE C OpPOMHOW BOJE U PACTBOPOM TepMaHTaHata kKamusa. 29.
Bocmiamenenne cnupra 30. B3auMonelcTBuE COHPTOB C METALIMYECKUM



HatpueM. 31. Oxwucnenue »dtanona oxcuaoMm meau (M). 32. Oxucnenue
aJbJIETUI0B AaMMHUAYHBIM PacTBOPOM OKcHa cepedpa u ruapokcuaa meau (11 33.
OnbIThl, MOATBEPKIAOIIME XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. 34.
Peakuust stepudukaruu. 35. OOpasusl amuHOKUCIOT! 36. Mojaenb MoOJIeKYJIbI
oenka. 37. [lenatypanus Oenka. 38. O6Hapyxe HUE cephl B OEIIKe.

JlabopatopHbie onbIThI. 1. O3HaKOMIIEHHE C 00pa3llaMH CEPhI U € MIPUPOTHBIX
coenuHeHuit. 2. O3HakomJieHHE C o0OpaslaMu COCAMHEHWI TrajoreHoB. 3.
[lonmydyenne 1IacTU4eCKOd cepbl U u3ydyeHue € CcBOMCTB. 4. Ilomyudenue
CEPHUCTOTIO ra3a U UCCIEAOBAHNE €T0 CBOUCTB. 5. [lomyduenue yriekucaoro raza u
u3ydeHue ero cBoMcTB 6. KauecTBeHHblE peaklMM HAa AaHHOHBI KHUCJIOT. 7.
BoccranoBuTenbHbIE CBOWCTBA BOIOpoaa M yriuepona. 8. IlomyueHne yrosbHOU
KHUCJIO Thl U3 okcuaa yriepojaa (IV) u uzydenue ee cBoiictB. 9. ['uaponus o neu,
00pa30BaHHBIX CHJIBHBIMU M cia0biMu kucioTamu. 10. [lomydenue sTuieHa u
onbITel ¢ HUM. 11. OkucieHuwe anpiernza aMMHAYHBIM — PacTBOPOM OKCHJIA
cepedpa u rugpokcuioMm meau (I).

IIpakTnyeckue 3anaTusa. 1. [lomyuenue okcunoB HemeTasioB (yriepoaa U
Cepbl) U UCCIIEOBAaHUE UX CBOWCTB. 2. PemieHune skcnepuMeHTaIbHBIX 337ad IO
TeMe «XMMHUYECKHE CBOWCTBA HEMETAINIOB M HMX OKCHIOB». 3. IlomydeHue
aMMHaKa — BOJOPOAHOTO COEAVHEHHUS a30Ta — M HCCIEAOBAHME €r0 CBOKWCTB.
O3HaKOMIJICHHE C XMMHUYECKM MU CBOMCTBAMH BOJHOIO pacTBOpa ammuaka. 4.
Xumuueckrue CBOMcTBa KapOOHOBBIX KHUCIOT. 5. PelieHune 3KcrnepuMeHTaIbHBIX
3amau o teme «Hemeramne». 6. Pabota ¢ Moaenupyromiei mporpaMMon st
[I9BM «Meuensblit aToM».

Pacyernbie 3agaun. 1. Beruncienne maccel Ui o0ObemMa MPOAYKTa PEaKUUU MO
U3BECTHOM Macce Wi 00beMy HCXOJHOTO BEILECTBA, COAECPHKAILIETO TPUMECH.

MeTtamasbl (124) [TonoxxeHne MeTaIoB B epruoandeckoit cucreme. OcoOeHHOCTH
CTPOEHHUS aTOMOB METAILIOB: S-, p- U d-32JIEMEHTOB. 3HaYEHUE YHEPTUU NOHHU3AIIUU.
Mertannuyeckas cBsi3b. Kpucrtammmueckue pemietku. OOmue u crnenuduueckue
¢usnueckue cpoiicTBa MeTaioB. OOmMEe XUMHUYECKHE CBOMCTBA METAJIOB.
DJIEKTPOXUMHUYECKUN PAJI HANPSOHKEHUS METAIJIOB. JJEKTPOJIU3 PACILUIABOB U
pactBOpoB cotieil. [IpakThueckoe 3HaueHHWe daeKTposin3a. CBOUCTBO METAJJIOB
00pa3oBbIBaTH ciuiaBbl. OOIIME CBEACHUS O CIIaBax.

Koppo3us meTtamioB — oOIIerIaHEeTapHBINM T€OXUMHUUECKUN MPOLIECC; €€ BUJIbIL:
XUMHUYECKas U AJICKTPOXUMUYECKasi, CIOCOObI OOPHOBI ¢ KOPPO3HUEH.

Meramnet — smemenTsl [—II  rpynmn.  CpaBHuTENnbHast XapaKTEpHUCTHKA,
bu3nYecKue U XUMUYECKHNE CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB U THAPOKCHIIOB,
cojiel. 3aKOHOMEPHOCTH paCIpPOCTPAHEHUSI WIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
METaJUIOB B TPHUPOJAE, UX TOIYyUYCHHE OJICKTPOIU30M coenuHeHuit. CrocoObl
pEryJIilIMM TE€OXMMHUYECKUX LHMKJIOB C LEJbI0 BBIICICHUS MHUHEPAJIOB HATpUS
(BRIMOpaXMBaHWE MUPAOUIINTA, BHIMTAPUBAHNUE XJIOPHIAa HATpHsi). MuHEpasibl Kajib
1S, UX COCTaB, 0COOCEHHOCTh CBOMCTB, 001aCTH MPAKTUUYECKOTO MPUMEHEHUS.



MeTtamibl — p-3JIeMEHThI. AJTIOMUHHNA: XUMHUYECKHUI JIEMEHT, IPOCTOE BEIIECTBO.
Pacnpoctpanenue B mnpupoae. OcHOBHble MuHepaibl. [IpuMeHeHHE B COBpE
MEHHOM TEXHHUKE.

Baxnenimme coenunenuss Al, Pb, Sn; okcuasl u ruapokcuasl, aMm(oTepHbIN
XapaKTep UX CBOUCTB.

Annotporiust kene3a. CoctaB, 0COOEHHOCTH CBOWCTB M MPUMEHEHHE YyT'yHa U
CTaJIM KaK BaXHEUIIMX CIUIaBOB Xkeje3a. O crnocodax XMMHUUYECKON aHTUKOPPO3Ui
HOW 3allUThl CIUIABOB eJie3a. Kparkue CBEIEeHHS O BaXKHEUIIMX COCIUHEHHSX
METAIOB  (OKCHUABI W THAPOKCHUIBI), HX TOBEJCHUE B OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAaKUUsIX. bruomornyeckas poib METAJLIOB.

Penko3zeMenbHble METaUIbl: HMX PACHpPOCTPAaHEHUWE B IPUPOAE, pOJIb B
OMOJIOTMYECKUX MPOIIECCAX U TEXHUKE.

OO6uue cBelleHHs O PaAUOAKTUBHBIX M30TOIMAX AJEMEHTOB METAJJIOB U UX POJIU B

MIPUPOJIE.

HMemoncTpamuu. 1. OOpasupl METAUIOB, HW3YYEHHUE UX DJIEKTPUUECKOU
npoBoguMocTH. 2. HaGmronenue napos kanus. 3. TenionpoBoAHOCTh METAIIJIOB. 4.
Mopgenu KpUCTaJUIMYECKUX PEIIETOK METAUIOB. 5. B3auMOJEHCTBUE METAIOB C
HEMeTaJUlaMi U BOJION. 6. DiekTposin3 pactBopoB xjopuaa meau (I) m monuna
Kaymsi. 7. OnbITBI IO KOPPO3UM METAJUIOB M 3alIUTE METAJLUIOB OT KOPpPO3uH. 8.
[Tonyuyenue cnnaBa Byna. 9. [lonyyeHne cniaBa Kaivst U1 HATPUA MOJ KEPOCUHOM
(mpoenupyerca ¢ moMouipo kojpockona). 10. 'openue, B3auMoeicTBUE C BOAOK
IuThsA, HaTpus W Kaneuus. 11. B3aumopencTsue ¢ BOIOW OKCHAa Kambuus. 12.
KauecTBeHHble peakiiy Ha MOHBI KalbIUs U Oapus. 13. YcrpaHeHHe &KECTKOCTU
BoAbl. 14. MexaHnudeckass NPOYHOCTh OKCHUJIHOM IUIEHKHM allOMUHHS. 15.
B3aumopeiictBue amoMuHUA ¢ Bojaou. 16. Amomorepmust kenesa. 17.
B3aumoneiicTBue amoMuHUS ¢ OpoMoM, KucIoTaMu, Ienodamu. 18. OTBITHI,
WUTIOCTPUPYIOITNE  (PU3UKO-XUMUYECKUE CBOMCTBA OJIOBa W CBUHIA M HX
coenunenuii. 19. Bzaumoneticteue coequnenuit xpoma (II) u (III) ¢ kucmoramu u
menoyamu. 20. Ilomyuenume oxcupa xpoma (III) pasnoxenuem OukapOoHarta
amMmoHusi. 21. Amnorponusi osioBa. 22. Ilomydyenue aucynbdurta osioBa. 23.
Boponenue cranu. 24. OKkCHIUPOBAHUE CTAIH.

JlaGopaTopHubie onbIThl. 1. PaccmoTpenue oOpasioB MeETalioB, WX COJIEH U
IIPUPOJIHBIX COEAUHEHHN. 2. B3auMoaencTBHE METAIIIOB C PACTBOPAMM COJIEH. 3.
O3nakomsieHHe ¢ oOpas3laMu CIUTaBOB (KOJUIEKIMU «MeTtamisl U CIulaBbl»). 4.
O3HakoMJieHHE ¢ 00pa3laMu IPUPOHBIX COCAUHEHUN Kaablus. 5. O3HaKOMIIEHUE
c 0OpasiiamMu aJTlOMHUHHMS U €r0 CIIaBoB. 6. O3HaKOMJIEHHE ¢ 00pa3liaMu 4yryHa H
cranud. 7. CpoiicTBa enakux 1ienodeil. 8. CBOHCTBa OKCHJIOB M THIPOKCHIOB
aJIOMHHUS, 0JI0Ba, CBUHIA. 9. [lonyueHne u ucciaeaoBaHUE CBOWCTB TMIPOKCUIOB
xkeneza (II) m xemeza (III). 10. OOGe3xupuBaHHE CTANBHOM TUIACTUHKH H
nposenenne ¢ocdatupoBanus. 11. KadecTBeHHBbIE peakiii Ha WOHBI CBUHIIA,
xenesa. 12. KauectBennble peakunu Ha noHsl xpoma (1) u (111).

IIpakTuyeckune 3aHaTus. 3. PemieHue 3KCHEpPUMEHTANbHBIX 3a7ady IO TEMe
«Metannby.



HNemonctpanuu. 1. Komorpammel u auHamudeckoe mocobue «lIpousBoacTso
cepHOM KHUCHOTB. 2. Kosekiusa MuUHEpajloB M TOpHBIX mnopoa. 3. Crhaiiabl
«OO01Iue TMOHATHUA XUMHUYECKOW TexHonorum». 4. Mopeinb CEepHOKHCIOTHOTO
IIPOU3BO/ICTBA.

JlabopatopHblii onbIT. O3HAKOMJIEHHE C 00pa3liaMu ChIpbs JJI MPOU3BOJICTBA
CEPHOU KHCIIOTHI.

Pacuernble 3amaum. OmnpeneieHUE MacCcOBOW WM OOBEMHOM JOJIM BBIXOJA
IIPOAYKTA B IIPOLIEHTAX OT TEOPETUYECKU BO3MOKHOTIO.

O01mmue cBegeHUs 00 OPraHNYeCKUX coeJMHeHusx (94)

O01mme BOnpochbl XUuMHYECKON TeXHOJI0TUH (74)

3. TemaTnueckoe mianuposanne ¢ 8 mo 9 kiacc
(2 4 B Hege1r0 B 8-9 kiaccax (68 u + 68 4). Bcero — 136 u)

TEMATHYECKOE IINTAHUPOBAHME 8 knacc

Pa3nen Ko
yueOHOTO yecT XapakTepucTHKa OCHOBHBIX BU/I0B
Kypca. BO AeSITeJIbHOCTH YUCHUKA
4aco (Ha ypoBHe y4eOHBIX [1eliCTBHIA)
B
BBenenue 34 Hcnonb30BaTh MeXNpeaAMETHbIE CBs3U. Pasznmnuarh

TeJda W BEUIECTBA. 3HAKOMUTHCS C JIAOOPAaTOPHBIM
000py1I0BaHUEM.
Coburonath TEXHUKY O€30MaCHOCTH

Paznea I. BemectBa M XuMHUYeCKHE SIBJEHHUSI C MO3HUIMN ATOMHO-
MOJIEKYJISAPHOTo YueHus (41 1)

1. (9 u) | YcraHaBIMBaTh MEKIPEAMETHBIC CBA3U. Paznnyath
XuMu4ecKue TOHSTUS  «aTOM», «MOJICKYJa», «XUMHUYECKHI
3JIEMEHTBI U aneMeHT». OnuchiBaTh (HU3NYECKUE U XUMHUYECKUE
BeleCTBA B aBiaeHusi.  CpaBHMBaThb  CBOWCTBA  BEILECTB.
cBeTe HaOmronate  cBoiictBa  BemiectB. CpaBHUBATh
aTOMHO- dbuznyeckue 151 XUMHUYECKHUE SIBJICHHUS.
MOJIEKYJISAPH ConocTaBiTh MNPOCTBIE M CIOXKHBIE BEIIECTBA.
0ro y4eHust OnpenensiTh BAJCHTHOCTh aTOMOB B OWHApHBIX
COEMHECHUSIX. Ymetb MOJIb30BATHCS
ITeprnoauueckoi CUCTEMONW XUMHUYECKHUX AJIEMEHTOB
J.N. Menaeneesa npu onpenesieHud BaJ€HTHOCTH.
OnuceIBaTh COCTaB MPOCTEHIIIUX COCTUHEHUN IO UX
xumudeckuM (popmynam. CocTaBiath (GopMyIibl




Paznen
y4eOHOTO

Kypca.

Komn
gecT
BO
gaco

XapakTrepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

OMHApPHBIX COEIMHEHUI 110 U3BECTHON BAJIEHTHOCTH
aToMOB. MogxenmupoBaTb  CTPOCHUE  MOJIEKY]
METaHa, AaMMHaKa, BOAOPOJA, XJIOPOBOAOPOJA.
[Tonb3oBaThCs uHpopManuen u3 IPYTUX
VMCTOYHHUKOB JIJISl HOJATOTOBKH KPATKUX COOOLIEHUM.
['0OTOBUTH KOMIIBIOTEPHBIEC IIPE3CHTALUU II0 TEME.
PaccunThiBaTe OTHOCHUTEIBHYIO  MOJIEKYJISIPHYIO
mMaccy 1Mo ¢opmynaaM BeulecTB. PaccuuTsiBaTh
MAacCOBYH0  JIOJI0 XUMHYECKOIO DJIEMEHTa B
coenuHeHnu. PaccunThiBaTh MOJIIPHYIO  Maccy
BELIECTBA.

VYcranaBnuBaTh npocTeiime GopMyIibl BEIIECTB 110
MaCCOBBIM JOJISIM DJIEMEHTOB

2.
XuMHYeCKHe
peakuum.
3aKoHbI
COXpaHEeHUA
MaccChbl U
JHEPruu

OnuceiBaTh MPOCTEUIINE XUMUYECKHAE PEAKIHMH C
IIOMOILBIO XUMHUYECKUX YPABHEHUIA.
KnaccudpuimpoBaTe XUMUYECKUE PEAKIIUU.
AKTyanu3upoBatb 3HAHUSA 0 IIPU3HAaKax
XUMHUYECKUX PEAKLIMM.

CocraBnsaTh KJ1acCU(PUKAMOHHBIE "
CpPaBHUTENbHbIE TaOMMLBI M CXEMbI, OIOPHBIE
KOHCIIEKTBHI.

BblUuCHATE 0 XMMHYECKUMM YpaBHEHUSIM Maccy
WIM KOJMYECTBO BEUIECTBA II0 W3BECTHOM Macce
WM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYHAIOLIUX
WJIM TIOJYYaOIINUXCS B PEAKIIMH BEILIECTB

3. MeToasbl
XUMHUH

HaOnronath 1eMOHCTpUpPYEMBIE U CAaMOCTOSITEIBHO
MPOBOJIUMBIE  ONBITEI.  OnuChIBaTh  CBOMCTBA
M3y4yaeMbIX BEIIECTB Ha OCHOBE HAOJIIOJCHUN 32 UX
MpEeBpAICHUSIMU. Y YUTHCSI IPOBOJIUTH XUMUYECKUI
skcriepuMeHT. CoOMoaaTh TEXHUKY 0€30MaCHOCTH.
Hcmonn3o0BaTh METO/I CpaBHEHUS npu
XapaKTEPUCTUKE CBONCTB BEIIIECTB

4. BemecTBa
B
OKpYyKaouie
M Hac
npupoje u

YcTaHaBIMBATG MEXKIPEIMETHBIE CBS3U. Y UYUTHCS
MPOBOAUTH XUMUYECKUM dKcriepuMeHnT. Habmonats
MpEBpaIICHUs] M3y4aeMbIX BelecTB. ONUChIBATH
CBOMCTBA  BEIIECTB M  CMecCed B  XOJ€
JIEMOHCTPALIMOHHOT'O u 71a00paTOPHOTO




Paznen
y4eOHOTO

Kypca.

Komn
gecT
BO
gaco

XapakTrepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

TEXHHKE

sKcriepuMeHTOB. CpaBHUBATh YUCTHIE BEIIECTBA U
cMecH. YMeTh pasnenarb cmecu. l[IpoBoauthb
OUYHCTKY BEIIECTB OTCTaWMBaHUEM, (DUILTPOBAHHUEM,
BbllIapuBaHuEeM. JlenaTth BBIBOJIBI U3 PE3YJbTATOB
MPOBEJAEHHBIX XUMHUYECKUX ONbITOB. (COCTaBISITh
KJ1acCU(UKaAIMOHHBIE CXEMBI. [TpumeHsTH
CUMBOJIUKO-TpaUUeCKre CpeJICTBAa HAIJISIAHOCTH.
Beruncnarh  MaccoByr  JIOJI0  pacTBOPEHHOTO
BemiecTBa B pactBope. IIpuroraBinuBaTh pacTBOPHI
3aJJaHHOM KOHIICHTPAIIUH. ITomp30BaThCS
uHpopmarmelt W3  JAPYrHMX  HUCTOYHHUKOB  JUIS
MOATOTOBKHU KPAaTKUX COOOIICHUH.

['0TOBUTH KOMITBIOTEPHBIE MTPE3CHTAIIUH 10 TEME

5. IlonsiTHe 0
rasax.
Bo3ayx.
Kuciaopoa.
I'openue

(7 9)

Hcrnons3oBaTh MEXKIIPEAMETHBIC CBSI3H.
Hcnonb30BaTh NpPUMEPHI PELICHUS THUIIOB 3ajad,
3aJJaYHUKU C TPUBEACHHBIMU B HUX aJIrOpUTMaMHU
pemenus 3agad. O000mAaTh U CUCTEMATU3UPOBATH
3HaHUS 00 M3YYCHHBIX BEIIECTBAX. YUUTHCH
pelIaTh UCCIENOBATEIbCKAM MIyTEM ITOCTABIECHHYIO
npobsemy. HaOmromate mpeBpalieHuss U3y4aeMbIX
BenlecTB. OMNUCHIBATH CBOMCTBA BEIIECTB B XOJE
JIEMOHCTPALIMIOHHOTO u 71a00paTOPHOTO
HKCIIEPUMEHTOB. YUUThCA PaCKpbIBaTh MPUYUHHO-
CIEACTBEHHYIO  CBSI3b  MEXKIY  (PU3MUECKUMHU
CBOMCTBAMH HM3y4aeMOI'0 BEIIECTBA M CIOCOOaMHM
ero cobupanus. IIpuMeHATh TOJyYCHHBIE 3HAHUS
Mpyd MPOBEACHUM XHMHUYECKOTO DKCIIEPUMEHTA.
YcraHnaBiauBaTh CBS3b MEXIy  CBOMCTBaAMH
BeIleCTBA MW ero npumeHeHweMmM. OTOuparh
HEOOXOIMMYIO HH(pOpMAITHIO u3 pa3HbIX
MCTOYHHKOB.

['0TOBUTH KOMITBIOTEPHBIE TTPE3CHTAIIUH 10 TEME

6. OcHOBHBIE
KJIACChI
HeopraHuyec
KHX
COoeITMHEeHUH

(11

HUccnenoBarh CBOMCTBA M3Y4aeMbIX  BELIECTB.
HaOmronate (dbu3nyeckue " XUMHUYECKHE
MpEBpaIllEHUs] HM3y4aeMbIX BemiecTB. ONUCHIBATH
XUMHUYECKHE peakIuu, HaOIIaeMble B XOJC
JIEMOHCTPAIIMOHHOTO u 71a00paTOPHOTO




Paznen
y4eOHOTO

Kypca.

Komn
gecT
BO
gaco

XapakTrepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

9KCIICPUMCHTOB. I[GJ'I&TI) BBIBObI W3 PC3YJIbTATOB

MIPOBENEHHBIX XUMUYECKUX OMBITOB.
Knaccudunuposats U3y4aeMble BELIECCTBA.
CocraBnsaTe  (QOpMyJIbI  OKCHJIOB,  KHCIOT,
OCHOBaHUMW, coyier. XapakTepu3oBaTb COCTAaB H
CBOICTBa BEIIECTB OCHOBHBIX KJIaCCOB
HEOPTraHUYECKUX COCIMHEHHUH. 3anuceIBaTh

YpaBHEHUSI XUMUYECKUX PEaKIIUil.
OcCylIeCTBISATh  TEHETUYECKYHD  CBSI3b  MEXKIY
KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUM

Paznea II. Xumudeckue 3j1eMeHThI, BelIeCTBA U XUMHYECKHE PeaKINU
B CBeTe JJIEKTPOHHOI Teopum (22 1)

7. CTpoeHnue
aToma

CR)

Hcnons3oBaTh MEKIPEIMETHbBIC CBSI3H.
MopenupoBate crpoeHne aroma. OnpenensaTh
MOHATUSA «XUMHWYECKUU BIEMEHT», «IOPSIIKOBBII
HOMEPY, «MaccoBOe YHUCIION, «U30TOI,
«OTHOCUTEJIbHAs aTOMHAasi Macca», «3JIEKTPOHHAas
000JI0UKa»,  «IJIEKTPOHHBIM  crioity.  Jlenath
YMO3aKJIFOUCHHUSI O XapaKTepe M3MEHEHHUS CBOWCTB
XUMHYECKUX DJIEMEHTOB C YBEIWUYECHHEM 3apsiioB
aToMHBIX saep. Ilomp3oBaTthes wHGOpPMaALUEH U3
JIPYTUX MCTOYHUKOB Il TIOATOTOBKM KPATKHUX
COOOIIICHHIA.

['0TOBUTH KOMIBIOTEPHBIE MTPE3EHTALIUH 110 TEME

8.
IHepuoanuec
KHU# 3aKO0H U
IHepuoaunuec
Kasl cucTemMa
XHUMHUYECKHX
3JIEMEHTOB

M.

MenneieeBa

(3 9)

KnaccudunmpoBatb  uU3y4eHHbIE ~ XMUMHUYECKHUE
AJIEMEHTHI U UX coennHeHuss. CpaBHUBATh CBOMCTBA
BEIIECTB, MPUHAICKAIIUX K Pa3sHbIM KJaccaM;
XUMHYECKUE DJIEMEHTBI pPa3HbIX TPYMIL.
YcraHaBiIuBaTh BHYTPU- U MEKIIPEIMETHBIEC CBA3U.
OnucblBaTh W XapaKTepU30BaTb  CTPYKTYPY
tabmunbl «llepuoanyueckas cucTeMa XUMHYECKUX

DJIEMEHTOB J.N. MenneneeBa» (kopoTKas
dbopma).Paznuuarh nepuonbl, Tpymnmbl, TJIABHBIE U
no00OYHEIE MOJITPYTIIIHI. XapakTepru3oBaTh

XUMHUYECKHE  DJJIEMEHTHBI 1O  IIOJOXKEHUIO B
ITepuomnueckonn cucreme J.M. Menneneena.
CtpykTypupoBaTh  MaTepual O KU3HU W




Paznen
y4eOHOTO

Kypca.

Komn
gecT
BO
gaco

XapakTrepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

nesitenbHoct J.W. MenneneeBa, 00 yTBepKaeHUN
Y4eHHs 0 IepuOANIHOCTH. OTOMpaTh NHGOPMAITHIO
U3 JAPYrMX HCTOYHUKOB ISl MOATOTOBKM KPaTKUX
COOOIIIEHUH.

['0TOBUTH KOMITBIOTEPHBIE TPEZECHTALIUH IO TEME

9. Ctpoenue
BelllecTBa

(4 9)

Pa3rpannunBath NOHSATUS «XUMHUYECKas CBA3bY,
«kpucrammyeckas pemérkay. O0001maTh MOHATHS
«KOBAJICHTHASl HEMOJISIpPHAsA CBSI3b», «KOBAJCHTHAA
MoJIsipHast CBSI3b», «HWOHHAs CBSI3b», «HUOHHAS
KpUCTAITINYECKas peETKa, «aToMHas
KpPUCTAJUIMYECKasd  PEIIETKA»,  «MOJICKYJISIpHAs
KpUCTAJUIMYECKasg PEHETKa».YMETh  COCTaBJIATh
CXeMbl 00pa3oBaHUs BEIIECTB C Pa3IMYHBIMU
BHUJIaMU XUMHUYECKOM CBSI3H. YMmeThb
XapaKTepU30BaTh CBOWCTBA BEIIECTBA, 3HAasA €ro
KPUCTAJUTUYECKYIO PEIETKY. MonaenupoBaTh
CTPOCHHE BEIIECTB C KOBAJCHTHOW W HWOHHOU
CBSI3BIO. Onpenensath CTCIICHb OKHCJICHUS
2JIEMCHTOB.

CocTaBnsaTe  QopMyJIbl
OKHCJICHUS DJIEMCHTOB

BCIICCTB 110 CTCIICHU

10.
XuMHn4ecKne
peakuuu B
cBeTe
JIEKTPOHHOM
TEeOpHUH

(4 9)

OO000mAaTe MOHSATHS «OKHCIUTENDY, «OKHCICHHE,
«BOCCTaHOBUTEIIbY,
«BOCcTaHOBIIeHUEY. Pacrio3HaBaTh
OKHCIIUTETHHO-BOCCTAHOBUTEIBHBIX peaxiui.
PaccraBnsats K03 PULIEHTBI METOI0M
AIIEKTPOHHOTO OayiaHca. YCTaHaBIMBATh BHYTPU- U
MEXKTPEIMETHBIE CBSI3H. CocTaBnAaTth
KIACCU(UKAIMOHHBIE CXEMBbI, CpPaBHUTEIbHBIC U
oOoOmaromume Tadmuubl. OTOMpaTh MHPOPMALIUIO
U3 JIPYTUX UCTOYHHUKOB JUISI TOJTOTOBKM KPATKHX
COOOLIEHUI.

['0TOBUTH KOMITBIOTEPHBIE IPE3EHTALIUN IO TEME

YPaBHEHUS

11. Boxopon
POKIAIOIIM A
BOJAY U

(34)

HaGnrogate mnpeBpalieHus H3y4yaeMbIX BELIECTB.
OnuceiBaTh  CBOICTBA  BEUIECTB B XOJ€
JEMOHCTPALIMOHHOTO U 1a00paTOpHOTO
skcriepuMeHToB. CoOnrofaTe mpaBuia TEXHHUKHU




Paznen
y4eOHOTO

Kypca.

Komn
gecT
BO
gaco

XapakTrepucTHKa OCHOBHBIX BU/I0B
NeSITeJIbHOCTH YUEHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

IHEPTHIO

0e30macHOCTH. YYUThCSA PACKpPHIBATh MPUYMHHO-
CJICICTBEHHYIO 3aBUCHMOCTh MEXIY (U3HMUESCKUMHU
CBOMCTBAMM HM3y4yaeMOTO BEIIECTBA M CIIOCOOAMU
ero cobmpanus. [IpuMeHSTh TOMyYCHHBIE 3HAHUS
Ipy  TPOBEACHUM XUMHUYECKOTO JKCIIEPUMEHTA.
VYcraHaBnuBaTh  CBSI3b  MEXIY — CBOMCTBaMuU
BEIIECTBA U €r0 IPUMEHCHHUEM.

Ot6uparh HEOOXOAUMYIO MH(MOPMAIUIO U3 JIPYTUX
HMCTOYHUKOB

12.
I'ajiorennl

(34)

Hcnonb3oBath 3HAHUS TUISt COCTaBJICHUS
XapaKTePUCTUKHU €CTECTBEHHOTO cemeincTBa
rajioreHoB. HaGmrogaTh mpeBpamieHus u3ydaeMblx
BemecTB. ONUCHIBaTh CBOMCTBA BEILIECTB B XOE
JIEMOHCTPALIMOHHOTO u 1abopaTOPHOTO
HKCIEPUMEHTOB. Y CTaHABIMBaTh CBS3b MEXKIY
CBOMCTBAaMH BEIIECTBA M €ro MPUMEHEHUEM.
VYcraHaBnMBaTh BHYTPU- U MEXIPEIMETHBIE CBSI3H.
Coburoath nmpaBuiia TEXHUKUA 0€30MaCHOCTH

Temarnueckoe maHupoBanue Xumus 9 kiace

Ne
ypoKa

Tema ypoka Komn
YECTB
0
4acoB

Paznenl. TeopeTnueckne OCHOBBI XUMHUH.
['maBa 1. Xumuueckue peakimv 1 3aKOHOMEPHOCTH UX

MIPOTEKAHUS

1 BBoausiit MHCTPYKTa) 1o TEXHUKE 1
0e30macHOCTH "IIpaBuna TEXHUKU
Oe3omacHoCTH Tpu pabOTe B KaWMHETE XUMUU'.
XUMHMYECKHUE DJIEMEHTBI M HMX CBOMCTBA.
[leproanueckuii 3aKOH U CIEICTBUS U3 HETO.

2 OcHOBHBIE KJIACCBI Heopranumyeckux | 1
COCIMHEHUN. TUIBI  XMMHUYECKHX pPEaKIUM.
XUMHYECKHUE YPABHEHUS.




I'naBa 2. PactBopbl. Teopus 3J€KTPOJIUTHYECKON JUCCOLMAIIAN

3 DHepreTuKa XuMHUYECKUX PEaKIIUi. 1

CKOpOCTh XUMHYECKUX PEAKIIH.

Hewmnoro o pactBopuressax

HoHbBI — NEpEHOCUMKH NEKTPUUECKUX 3aPSAJIOB.

~No|ug|s
S

MexaHu3M 3IEKTPOJUTHYECKON ITUCCOLUALUN
BEILIECTB C KOBAJICHTHOW MOJIIPHOM CBSI3bIO

(00)
=

CBolicTBa MOHOB

O
R

CunbHbIC )41 cia0ble QJICKTPOJIUTEI.
KonnyecTBeHHBIS XApaKTCPHUCTHUKHN IIpOoLCCCa
BJIGKTpOHHTH[ICCKOﬁ Aucconurannmn

10 | Peakmuu 37€KTPOJIUTOB B BOJHBIX pacTBopax u | 1
VX YpaBHEHUs

11 | KucinoTsl Kak 3JIEKTPOIUTHI 1

12 | OcHoBaHUs KaK AJIEKTPOIUTHI 1

13 | Conu Kak 3JEKTPOJIUTHI U UX TUJIPOIIU3. 1

14 | Ilpaktuyeckas  pabora  Nel. Bmusuaue | 1
Pa3IUYHBIX (HaKTOPOB HA CKOPOCTh XUMUYECKOMN
pEeaKIuH. Teopus AIEKTPOIUTHIECKOM
JVCCOITAAITNY

Paznern 2. DneMeHTHI-HEMETAIUIBI U UX BaKHEHUIINE COSTUHEHNS
I'maBa 3. OO01ast XapakTepUCTHKA HEMETAJLIOB

15 | Dnementel — Hemetamwibl B llepuommueckoit | 1
cucreme .M. MenzaeneeBa u B mpupojae
16 |IIpocTteie BelecTBa-HEMETAIIBI, HMX COCTaB, 1

CTpO€HHEe, OOIIMe CBOWCTBA M  CIOCOOBI
noiaydyeHusd. BoaopoaHble W KHUCIOPOIHBIE
COCJIMHEHHUS HEMETAJJIOB

I'naga 6. [loarpynna Kucmopoaa v €€ TUNUYHBIE TPEACTABUTEIIN

17 | Ob1as xapakTepucTrKa JIEeMEHTOB NoArpynmnsl | 1
KHCJIOPOJIa M KX MPOCTHIX BEIIECTB

18 | Kucmopon. O30H 1

19 |Cepa kak mnpocroe BemecTBo. AJjuiorporus | 1
CBOWCTBA CEPBI

20 | CepoBogopon. Cynbhubl 1

21 | Kucnopoaconepsxkanue coeauaenus cepol (V). | 1
Kucnoponconepxamue coequnerus cepsl (V1)

I'maBa 7. Iloarpyrmma a3ora U €€ TUIAYHBIE ITPEICTABUTEIIN

22 | OOuias xapakTepUCTUKA JIE€MEHTOB noarpymnmnsl | 1
a30Ta. A30T KakK DJJEeMEHT M KaK IpOCTOoe
BEILIECTBO

23 AMMmuak 1

—

24 OKkcuabpl a3oTa

25 A30THAsA KUCJI0TA U €€ COJIA 1




I'naBa 4. Bogopoa — poxkaaroniuii BOJy U SHEPTUI0

26 | Ilpaktuueckas pabora Ne2  "TlomyueHue
BOJIOPOJIa M U3YYCHHE €r0 CBOMCTB"

27 | KontponbHas pabora mno Teme "DIeMEHTbI
HEMETaJIbl U UX COeTUHECHUS"

28 | Bomopoag — XMMHUYECKMH SJEMEHT M MPOCTOE

BEIIECTBO
29 | Boma — okcun Bogopoa
30 |Boma — okcua Bomopoda. AJUIOTPOIHBIE

MOAU(DUKAIIMHA BOJIOPOJIA.

I'maBa 7. [loarpymma asora

31 | ®ocdop Kak 3IEMEHT U TPOCTOE BEIIECTBO

32 | Coenunenus dhochopa

I'naga 8. [loarpynmna yrnepona

33 | [lonosxeHnue 371€MEHTOB MOJTPYIIILI yTIiepoia B
Ilepuoauueckoil cucteme, CTPOCHUE UX aTOMOB

34 | AmoTpornHble MOAU(PUKAIIMK YTIIepoia

35 | Aacop6uusi. XuMU4YecKue CBOMCTBA yriiepoia

36 | Okcuapl yraeposa

37 VYroapHas KMCJIOTA U €€ COJIA

38 |Kpemamii wm ero cBoiictBa. CoequmHeHUs
kpeMHuusi. CUIMKaTHAS MPOMBITIICHHOCTD

39 | [Ipaktuueckas padota Ne6. [lomydyenue okcuma
yriepoga (IV) W u3ydeHWe ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

I'maBa 5. ['amoreHsr

40 | CtpoeHue aTroMOB TajoreHOB. [ amoreHsl —
IPOCThIE BEUIECTBA.

41 | XJ10poBOJOpPOJ, COJIsIHAsh KUCIOTa H  HX

CBOMCTBA

42 | Ilpaktuueckass ~ pabota  Ned, Pemenue
AKCTIEPUMEHTAIIbHBIX 3aa4y 1o TeMe
«l"asiorens»

43 | KontposbHas paboTa o teme: «HemeTtamibn

Pasznen 3. Metanbl
I'masa 9. O01Mie CBOMCTBA METAJLIOB.

44 | DnemeHTbl — MeTalIbl. OCOOEHHOCTH CTPOEHUS
U Uux atomoB. IlojoxkeHHMe MeTaajaoB B
[lepunomnueckon cucreme [[,1, Menneneesa

45 XUMHUYECKUE CBOMCTBA METAJLIOB

46 | CraBel. Kopposust MeTaioB u CIUIaBoOB

I'maBa 10. MeTtasibl TJ1aBHBIX ¥ TOOOYHBIX MOATPYITT

47 | XapakTtepucTuka »3JeMeHTOB 1A — rTpynmsl
[lepuonnueckoid cucTeMbl U 00pa3yeMbIX UMHU

I




ITPOCTEIX BEUICCTB

48 | Meramiel 2A  — rpynnel  I[lepuogmyeckoi | 1
cucteMbl J|.M1.MenneneeBa u ux BaKHEUIINE
COEJIMHEHHUS

49 | PactipocTpanenne u poyib MeTtauioB 2A-| 1
rpynisl B mpupojie. JKECTKOCTh BOJBI

50 | AmomuHUMI 1

51 | KoHtposbHas pabota o reme: «MeTauibh» 1

52 | XKeeso u ero BaxKHEHUIINE COETUHEHUSI 1

53 |IIpaktuueckas  pabota  Ne7. Pemenune | 1

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TECMC «MeTtabl
N UX COCAUHCHUI»

Paznen 4. OOuiue BeeHus: 00 OPraHUYECKUX COCAMHEHUAX

I'maBa 11. YrneBogopoasl

54 | Bo3HUKHOBEHHE U pa3BUTHE opraHuyeckod | 1
XUMUHU — XUMUW COCTMHCHHH yTIIepoia

55 | Knaccudukanus yrieBogopoaoB 1

56 | ®usmueckue W XUMHUeckuMe ~ cBoiictBa | 1
peIeNbHBIX YTIIEBOA0POI0B (AJTKAHOB)

57 | HempenenbHble yriieBOJIOpOAbl 3TWieHOBOTO | 1
psna (aJKeHbl)

I'maa 12. Kucnopojcoaepxaiine OpraHi4eCcKiue COSIMHEHUS

58 | Couptel 1

59 | IlpenenpHBIE  OJMHOOCHOBHBICE  KapOOHOBBIC 1

KHCJIOTBI

I'naBa 13. buosiornuecku Ba)KHbI€ OPraHUYECKUE COCAUHECHUS

(>KUpBI, YTIIEBOIBI, OCIIKN)

60 | XKupsr 1
61 | YrueBoasl 1
62 | benku 1
63 | KontposbHas pabora 1
I'naBa 14. YenoBek B MUpE BEIIECTB
64 | BemectBa, BpeHbIe 17151 3I0POBbs YETIOBEKA 1
65 | [lomumeps! U )KU3HB 1
64 | Xumus v 310POBBE YEITOBEKA 1
67 | DKOJIOTHS U XUMUS 1
UTOTO: 674.




