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Pabouas mporpamma mo yuyeOHOMY MpeaMeTy «XHMHS» COCTaBieHa Ha
ocHoBe denepanbHoro IocynapcTBeHHoro obpasoBarenbHoro CraHgapra
ocHOBHOro obmiero o6pazoanus (PI'OC OOO), mmaHupyeMbIX Pe3yIbTATOB
OCBOGHHSI OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus, OCHOBHOM 0OOpa3oBaTENbHOM MPOrpaMMbl OCHOBHOI'O OOILIEro

oOpazoBanusga MBOY «Mo3zxyxunckass OOL».

Ilnanupyemblie pe3yJbTaTbl OCBOCHHUA YUAIMMMUCH
npeamMera « XuMHUA»

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHUS  OCHOBHOW  00Opa3oBaTeNbHOMU
IpOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHusl JOJKHBI OTPAXKATh:
1) BocmHMTaHUE POCCUICKON TPaKIAHCKON HMICHTHUYHOCTH: MAaTPUOTHU3MA,

YBAKCHHUA K OTG‘IGCTBy, mpomjioce U HACTOAIICC MHOI'OHAIIMOHAJIBHOI'O HapOodad

Poccun; oco3Hanue cBoeil ATHUYECKOW MPUHAJICKHOCTH, 3HAHUE UCTOPUH, A3bIKa,
KyJbTYpbl CBOETO Hapojla, CBOETO Kpas, OCHOB KYJbTYPHOTO Hacliequs HapOIOB
Poccun wm 4yenoBedecTBa; YCBOCHHE T'yYMaHHCTHYECKUX, JIEMOKPATUYECKUX U
TPAIUIUOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBA;
BOCITUTAHHE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepea PonuHoi;

2) (GopMHpPOBaHHUE OTBETCTBCHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CITOCOOHOCTH OOYYAIOIIUXCS K CaMOPAa3BUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE
MOTHBAaIlMM K OOYYEHHIO W IIO3HAHWUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO
JanbHEHIIeH HHINBUTYAIbHON TPAeKTOPUH 00pa30BaHus Ha 0a3e OPUECHTHPOBKH B
Mupe mpodeccuii U MpodecCHOHANBHBIX MPEANOUYTEHUN, ¢ YIETOM YCTONYMBBIX
MMO3HABATEIbHBIX UHTEPECOB, a TAKKE HA OCHOBE (POPMHUPOBAHUSL YBAXKUTEIHHOTO
OTHOLLIEHHUS K TPYY, Pa3BUTHS ONbITA YYaCTUS B COLIMAIIBHO 3HAYUMOM TPY/IE;

3) ¢dopMmupoBaHHE IIEIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKd U  OOLIECTBEHHOM MpPaKTHUKH,
YUUTHIBAIOIIETO COIMAJIbHOE, KYJIbTYPHOE, SI3BIKOBOE, JYXOBHOE MHOroo0pasue
COBPEMEHHOI'0 MUPA;

4) dopMupoBaHHE OCO3HAHHOIO, YBaKHTEIBHOIO H J0OpPOKEIATEIHHOrO

OTHOHICHUA K JPYromMy 4CJIIOBCKY, €TI0 MHCHHIO, MHUPOBO33PCHHIO, KYJIBTYPC,
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A3BIKY, BEPE, TPAKIAAHCKON MO3ULINN, K UCTOPHUH, KYJIBTYPE, PETUTHH, TPATULUSAM,
A3bIKaM, LEHHOCTAM HapoxoB Poccnnm W HapogoB MHpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHajor C JAPYTMMHM JIIOJABMH M JOCTHIaTb B HEM
B3aMMOITIOHUMAaHUS;

5) ocBoeHWE CONMATbHBIX HOPM, MpPaBWI MOBEICHUs, poied u (opm
COLIMAJIBHOM U3HU B TPyNIax v coOOIIeCTBaX, BKIOYas B3POCIbIe U COLUATIbHBIE
COOOIIeCTBa; y4acTHE B IIKOJIBHOM CaMOYIIPaBICHUH U OOIIECTBEHHOH >KU3HU B
IpeaeIax BO3PACTHBIX KOMIETEHIUN C YYETOM PETMOHANIBHBIX, THOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMUYECKUX 0COOCHHOCTENH;

6) pa3BUTHE MOPAIBLHOIO CO3HAHHMS M KOMIICTGHTHOCTH B PCUICHUU
MOpaJbHBIX TPOOJEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (GopMHpOBaHUE

HPABCTBCHHBIX YYBCTB W HPABCTBCHHOI'O IMOBCACHH:A, OCO3HAHHOI'O H

OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHBIM IMOCTYITKAM;

7) ¢opMHpOBaHHE KOMMYHUKATHBHOH KOMIICTEHTHOCTH B OOINCHUH H
COTPYAHUYECTBE CO CBEPCTHHKAMH, JOETbMH CTApIIEro M MIIAILIEr0 BO3pacCTa,
B3pOCJIBIMU B TIpoIlecce 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
UCCJIEN0BATEIBCKOM, TBOPUYECKOW U IPYTUX BUAOB IESITEIBHOCTH;

8) dopmupoBaHHe LEHHOCTH 3J0POBOIO0 W 0e€30macHOro obpasza JKU3HU;
YCBOCHHE MPaBWJI WHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO O€30MaCHOTO MOBEJCHUS B
Ype3BbIYAHBIX CUTYyalUsAX, YIPOXKAIOMIMX MU3HU U 3JO0POBBIO JIIOJEH, MpPaBUII
MOBEJICHUS HA TPAHCIIOPTE U HA IOPOrax;

9) dopmupoBaHKE OCHOB DKOJOTHYECKOW KYJIbTYPHI, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  3KOJOTMYECKOIO  MBIIUICHUS, pa3BUTUE  OMbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOW pPe(IIEKCUBHO-OLICHOYHOW ¥ TMPAKTHYECKOU
NEATENIbHOCTU B )KU3HEHHBIX CUTYALUAX;

10) oco3HaHue 3HAYCHUS CEMbH B JKM3HM YEJIOBEKA W OOINECTBA, MPUHITHE
LIEHHOCTU CEMEWHOMN JKU3HU, YBAXXUTEIbHOE U 3a00TIMBOE OTHOIIEHUE K YieHaM
CBOEH CeMbH;

11) pa3BUTHE ICTETUYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYJI0)KECTBEHHOTO
Hacnenusa HapojoB Poccuu u Mupa, TBOPUECKOM JEATEIBHOCTH 3CTETHYECKOIO

XapakTepa.



MeTtanpeaMeTHble pe3yJibTaThl OCBOCHMS OCHOBHOM 00pa3oBaTENbHOM

MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHusl 1OTKHBI OTpakKaTh:

1) yMeHHE CaMOCTOSITCIIbHO ONPEIENIATh IIEIH CBOCr0 OOYYCHHS, CTaBUTh U
dbopmynupoBaTh sl ceOs HOBbIE 3adaud B yuyeOe U IO3HABATEIbHOMU
NEATeNIbHOCTH, pa3BUBaTh MOTHUBBI W HMHTEPECHl CBOEH IO3HABATEIIHHOM
JIeSITEILHOCTH;

2) yMEHHE CaMOCTOSITCJIBHO IUIAHUPOBATH IYyTH JOCTHIKECHHUS IEICH, B TOM
Yucjie aJbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh HambOosiee 3G (HEeKTUBHBIE CITOCOOBI
pelieHns y4eOHbIX U MTO3HaBaTEIbHBIX 3a/1a4;

3) yMeHHE COOTHOCHTH CBOHM JCHCTBHUS C IUIAHHUPYEMBIMH pPe3yJIbTaTaMH,

OCYIICCTBJIATH KOHTPOJIb cBOCH ACATCIIBHOCTH B IIPOLECCCC JOCTUKCHUA

pe3ynbTaTa, ONnpeAessiTh CIIOCOObI JEHCTBUM B paMKax MPEII0KEHHbIX YCIOBUMA U
TpeOOBaHMIA, KOPPEKTUPOBATH CBOW JICHCTBUS B COOTBETCTBUU C MU3MEHSIOIIEHCS
CUTYaIME;

4) yMeHHE OIICHMBAaTh MPAaBHJIBHOCTh BBITIOJHEHUS Y4UeOHOH 3ajauw,
COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHHUS;

5) BiajicHHe OCHOBaMH CAMOKOHTPOJIS, CAMOOIICHKH, MPHHSATHUS PEIICHUN U
OCYIIECTBIICHUS OCO3HAHHOTO BbIOOpa B y4yeOHOH W  IO3HABaTEIbHOU
NEeSITEBHOCTH;

6) yMeHHe OmpeaeisATh IOHATHSA, CO3[JaBaTh OOOOIIEHUS, yCTaHABIHBATH
aHAJIOTUH, KJIACCU(PUIIMPOBATh, CAMOCTOSITEIIbHO BHIOMpATh OCHOBAHHUS W
KpUTEPHUH NIl KiacCU(HUKAIMU, YCTaHABIUBATh NMPUIMHHO-CIICICTBEHHBIE CBS3H,
CTPOMTH JIOTUUECKOE PacCyXJIECHUE, YMO3aKII0UeHnEe (MHAYKTUBHOE, JI€TyKTUBHOE
Y TI0 aHAJIOTUH) U JIENIaTh BBHIBOJIBL;

7) yMmMeHHE co31aBaTh, IPUMEHATH M MPEOOpPa30BHIBATH 3HAKHU W CHMBOJIBI,
MOJICNIA U CXEMBI JUTSI pelIeHUsT y4eOHBIX M TTO3HABATEIBHBIX 33]1a4;

8) cMBICIIOBOE UTEHHUE;

9) yMmeHHe OpraHW30BBIBaTh Y4YeOHOE COTPYAHHYECTBO U COBMECTHYIO
JESATENBHOCTh C YUYWUTEIEM W CBEPCTHHKAMU; paboTaTh WHAWBUAYaTLHO U B
TpymNIe: HaxoAuTh OOIIee pelieHne W paspeniatb KOH(MIUKTHI HAa OCHOBE

COTJIACOBAHMSI MO3UIMN U y4YeTa UHTEPECOB; (POPMyIHpPOBaTh, APTyMEHTUPOBATh U



OTCTauBaTh CBO€ MHEHUE;

10) ymeHHe OCO3HAHHO WCIOJB30BATh PEYEBHIC CPEIICTBA B COOTBETCTBHH C
3a/layell KOMMYHUKAIIMK JJ1s1 BBIPQXKEHHSI CBOMX YYBCTB, MBICIIEH U OTPEOHOCTEN;
IUIAHUPOBAHUS M PEryjsiiud CBOEW JEATEIbHOCTH; BIAJICHUE YCTHOM H
[IICbMEHHOM PEYbl0, MOHOJIOTMYECKOU KOHTEKCTHOU PEUbIO;

11) popmupoBaHKEe M Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIOJb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKAaMOHHBIX TexHonoruit (nanee UKT- xomnerenuun);
pa3BUTHE MOTHUBALIMM K OBJQJCHHUIO KYJIbTYpOH aKTUBHOTO TOJb30BAHMS
CJIOBApSIMU U JPYTMMH MOUCKOBBIMH CHCTEMAaMU;

12) ¢dopmupoBaHre ¥ pa3BUTHE SKOJOTMUYECKOTO MBIIUICHHS, YMCHUE

NPUMCHSTH €r0 B TO3HABATCIIbHOW, KOMMYHHKATUBHOM, COIMAIBHOW TPAKTHKE M
npodeccroHaIbHON OpUCHTAITUH.

IIpeanMeTHLIMHU pe3yJabTATAMH OCBOCHUS BBIITYCKHUKAMH OCHOBHOM IITKOJIBI
10 XUMUH SIBJISTIOTCS:

1) dbopmupoBaHUEe MEPBOHAYATBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUM
O BEMIeCTBAaX, HMX MPEBPAlICHUSIX W MPAKTUICCKOM IPUMEHEHHHU; OBIAJCHHE
MOHATUHHBIM aIlapaToM ¥ CHMBOJHYECKHUM SI3bIKOM XHMHU;

2) oco3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHUCCKOM HAyKH Kak
0o07acT  COBPEMEHHOTO  ©CTECTBO3HAHMS,  XHMHUYECKHUX  INpEBpalleHUui
HEOPTaHWYECKUX U OPraHMYECKUX BEIICCTB KaK OCHOBBI MHOTHUX SIBIICHUH KUBOW U
HE)KUBOW TPHUPOJBI; YIIyOJeHHWe TPEeACTaBICHUH O MaTepUaIbHOM EIMHCTBE
MUDA;

3) oBIamEeHUE OCHOBAMHU XHMHYECKOH TPaMOTHOCTH: CIOCOOHOCTBIO
aHAM3UPOBATh U OOBEKTUBHO OIICHUBATh >KMU3HEHHBIC CHUTYAIlUW, CBA3aHHBIC C
XAMHEH, HaBbIKaMU 0€30MacHOro OOpaIieHusl ¢ BEIIeCTBAMH, MCIOJIb3yeMbIMU B
MOBCEAHEBHOM >KM3HHW; YMEHHUEM aHAJIN3WPOBATh M TUJIAHUPOBATH IKOJOTHUYECKU
0e30macHoOe MOBEICHUE B IENSIX COXPaHEHUS 37I0POBBS M OKPY)KAIOIICH CpeIbl;

4) ¢opMupoBaHWE YMEHUH YCTaHABIMBAaTh CBSI3W MEXKIY peajbHO
HAOJFOTAeMBIMA XMMHYECKUMH SBICHUSMH W TPOIIECCAMH, TPOUCXOSAIIUMHU B
MUKPOMHUPE, OOBSCHATh MPUYUHBI MHOTOOOpaswsi BEMIECTB, 3aBUCUMOCTh HUX
CBOMCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTh NMPUMEHEHUS BEIIECTB OT

WX CBOMCTB,;



5) mpuoOpereHUE OmMbITa HCIOJIL30BAHUSA PA3IUYHBIX METOJOB H3yUYCHHS
BCIIECTB: HAOJIONCHUS 3a WX TPEBPANICHUSIMH TIPU TMPOBEACHUM HECIOXKHBIX
XAMHYECKUX DKCIIEPUMEHTOB C UCIOJIBb30BaHUEM JIA0OPATOPHOTO O0OPYIOBaHMS U
pudOpOB;

6) dopMupoBaHHE TNPEACTABICHUH O 3HAYCHWH XHMHYCCKOW HAyKd B
pPEIICHHM  COBPEMCHHBIX  OJKOJOTHYECKMX TMpoOJsieM, B TOM 4YHCIE B
NPEIOTBPAIICHUH TEXHOTCHHBIX U SKOJOTUUYECKHUX KaTacTpod;

7) JJIs1 CJICIIBIX H CJ'Ia6OBI/II[$IH_II/IX 06yanOIJ_II/IXC$IZ BJIAACHUC IIpaBUJIaMU
3alluC XUMHWYCCKUX (bOpMy.TI C HCIIOJIB30BaHUCM peﬂbeq)HO-TO‘Ie‘IHOﬁ CUCTCMBbI

o0o3nauenuit JI. bpaiins;
8) s oOydarommxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMHU 37I0POBBS:
BIaJICHUE  OCHOBHBIMH  JIOCTYIHBIMH  METOJaMH  HAy4YyHOTO  TIO3HAHWS,

HNCIIOJIb3YCMbIMU B XUMHUHU.



Conep:xkanue y4eOHOT0 nmpeaMeTa « XUMHsD).
8-9 ki1acchl

Conep:xanne yueOHOro npeaMmera «XuMmusi».
S8Kki1ace

BBenenue. IleppoHavajibHble XUMUYECKHE MOHATHSA (641)

XUMHS KaK 4acTh €CTeCTBO3HAHMS. MeTo/Ibl MO3HAHUS B XUMUU: HAOIIOJIEHUE,
AKCTIEPUMEHT, MOJCIMPOBaHUE. VICTOUHMKHN XUMHUUECKON nH(pOpMaIuy, ee
MOJIy4YE€HUE, aHAJIU3 U MIPEJICTABIIEHUE €0 Pe3yabTaToB. [[OHITHE O XUMHUUYECKOM
aJIeMeHTe U (popMax ero CymecTBOBaHUs: CBOOOIHBIX aTOMaX, MPOCTHIX U
CJIO’KHBIX BEIIECTBA

[IpeBpamenust BemniecTs. OTINYNE XUMUYECKUX PEAKIIMHOT (PUBHUECKUX SIBJICHU.
Ponb XxvMuu B )KM3HU YEJIOBEKA.

KpaTkue cBeneHus u3 uCTOpMU BO3HUKHOBEHHUS U pa3BuTus Xxumuu. [lepuon
anxumuu. [Torstue o punmocopckom kamae. Xumus BXVIB. Pa3Butre xumMmun Ha
Pycu. Ponb 0oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHYECKOM HayKH- pabOThI
M.B.Jlomonocosa, A.M.bytnepona, /I.1.Menaeneena.

XHUMHUYECKass CAMBOJIMKA. 3HAKU XUMUYECKUX PJIEMEHTOB U
IPOUCXOKACHUENX Ha3BaHUM. Xumudeckue Gopmyibl. MHIEKCH 1
ko3 dunrenTsl. OTHOCUTETBHBIE aTOMHAs U MOJIEKYJIsIpHast Macchl. Pacuet
MacCCOBOM JTOJIM XUMHUYECKOTO 3JIEMEHTa 10 (OopMyIie BElIeCcTBa.

[Tepunonuueckas cucrema xumuueckux aeMmeHToB J.M.Menaeneesa, ee
CTPYKTYpa: MaJible HOOJBIIHE MIEPUOIbI, TPYIIIBI U TOATPYIIbI(TIaBHAS U
noboyHas ).l leprogndeckast cucTeMakak CIpaBOYHOE MOCOOHE MIISATIOTYICHUS

CBeI[eHI/Iﬁ 0 XUMHYCCKHX 3JICMCHTAax.

Pacuetnbie 3a/1aun. | . HaxoxaeHne OTHOCUTEILHON MOJIEKYJISIPHOMMACCHI
BEIIECTBA 10 er0 XuMudeckondopmye.2. Beranciaenne MaccoBoi 10m
XAMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 ero (hopmyre.

Jemonctpanmu. 1.Moaenupa3muuHbIX OPOCTHIX UCIOKHBIX BEIIECTB.




2. Komnekmust  cTekyisiHHON xumuueckounocynl.3. Komnekius
MAaTEPUAIOB U U3JEIUHA OCHOBEATIOMUHUS.4. B3aumoieiicTBrue MmpaMmopa ¢
KHUCJIOTOW U IIOMYTHEHUE U3BECTKOBOM BOJIBI.

JlaGopatopHbie paboThl. 1.CpaBHEHHECBOMCTB TBEPABIX KPUCTATTMYECKUX

BEIECTB U pacTBOPOB.2.CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJIBI, OJEKOIOHA U
ATUJIOBOTOCIUPTAC(HUIBTPOBAIILHONOyMAaroi.

[Ipaktuyeckue padotsl. 1. [IpaBuna TexHuku 0€30MacHOCTH NpU padboTe B

XUMHU4YeckoM kabunere. JlaboparopHoe 060pyioBaHuE U 0OpallleHue ¢ HUM. 2.
HaGmronenue 3a ropsiieit cBe4oil.
Tema 1. AToMmbl XuMu4eckuxdJjaemMenToB (10 4)

ATOMBI Kak (opma CYIIECTBOBAaHUS XUMUUYECKUX DJIEMEHTOB.
OCHOBHBIE CBEICHUAOCTPOCHUUATOMOB. Jl0Ka3aTenbCTBA CI0KHOCTHA CTPOCHHUS
atomoB. OnbiTel Pezepdopaa . [lnanerapHas Moienb CTPOCHUS aToMa.

CocTaB aTOMHBIXSIAEP: TPOTOHBIMHEUTPOHBI. OTHOCUTENIbHAS ATOMHAS
Macca. B3auMocCBs3b OHATUIH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASIATOMHAsI
Macca». MI3aMeHeHue uncia IpoTOHOB B Spe aTOMa-00pa30BaHKUE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

N3meneHne yuciaa HEUTPOHOB B Spe aTOMa-o0pa3oBaHUE M30TOIOB.
CoBpeMeHHOE ONpeIeICHNE MOHATUS «XUMUYECKUAIeMeHT». M30ToTbI Kak
Pa3HOBUIHOCTH aTOMOB OJIHOTO XUMHYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOeHUE 3JEKTPOHHBIX YPOBHENH aTOMOB XUMHYECKUX
3JIEMEHTOB MAJIBIX IEPUOAO0B Ilepuoanueckon cucteMsl/]. 1. Menaeneena.
[lonsiTHE O 3aBEPIICHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (3HEPreTUYECKOM
ypoBHe). [lepuoandeckas cucteMa xumudecku xaneMeHToB .M. MenaeneeBa u
CTPOCHHUEATOMOB: (PU3UYECKUN CMBICI OPSAIKOBOTO HOMEpPA dJIEMEHTa, HoMepa
CpyHIIbl, HOMEpA NEPUO/IA.

H3meHenue uncia 3J1eKTPOHOB HAa BHEITHEM 3JICKTPOHHOM YPOBHE atoMa
XUMHUYECKOT0 2JIEMEHTA - 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB.
Nonpl, 06pazoBaHHbIC aTOMaMU METAJUIOB U HEMETaJUIOB. [ [puyuHbI HU3MEHEHUS

METaJJINYECKUX U HEMETaJJIMUYECKUX CBOMCTB B nepruoaax u rpyIumiax.



O6pazoBanue OuHapHbIX coenrHeHul. [TonaTre 00 MoHHOM cBsi3u. CXeMbl
oOpa3oBaHusl HIOHHOU CBsI3U. B3aumoneiicTBe aTOMOB XUMHYECKUX IJIEMEHTOB-
HEMETAJJIOB MEXKy cOO0M 00pa3oBaHKe ABYXaTOMHBIX MOJEKYJ MPOCTHIX
BemiecTB. KoBaneHTHast HEMOJISIpHAs XUMUYECKA SICBSI3b. DJIIEKTPOHHBIC U
CTPYKTYpHbIE (POPMYIIBIL.

B3anmoselicTBue aToMOB XUMHUUYECKUX JIEMEHTOB-HEMETAIIJIOB MEXKTY
coboii oOpa3zoBaHKe OMHAPHBIX COCTMHEHUN HEMETAILIOB.
DIEKTPOOTpUIATENBHOCTD. [IOHSITHE O KOBaJIEHTHOM MOJISIPHOU CBs3U. [ToHsATHE O
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pPa30BBIBATh KOBAJICHTHBIE XUMUYECKUE
cBs3u. CocraBiienue Gopmys OMHAPHBIX COETMHEHHH 110 BaJICHTHOCTH.

B3aumoneiicTBie aTOMOB XMMUYECKUX 3JIEMEHTOB-METANIOB MEKY COOOM -
oOpa3oBaHKe METAUINYECKUX KpUCTauioB. [IoHsATHE O MeTaNIMYeCKOM CBS3H.

JIeMOoHCcTpaluu. MO)IGJ'II/I dTOMOB XUMHNYCCKHUX IJICMCHTOB.

[Tepunonnueckas cucrteM axumuueckux sseMeHToB/[. 1. MeHnieneena.

JlaGoparopHbie paboThL.3.MoaeIupoBaHue TPUHITUIIA ACHCTBHMA

CKOHUPYIOIIETO MUKpocKkora.4.3roToBiaeHueMo ieneld OMHapHBIXCOSTUHEHUM.
Tema 2. [IpocThie BemecTBa (8 1)

[TonmoxxeHre MEeTaUIOB M HEMETAJUIOBB MEPUOIMYECKON CUCTEME
xuMmuueckux 35eMeHToB JI. 1. MenaeneeBa. BakHeuiine mpocThie BEIIECTBA -
MeTaJUTbI: JKeJe30,aTFOMUHNN, KaIbIIui,MarHui, HaTpui, Kanuit. O0mue
(dbu3uYecKre CBOMCTBAa METAJLIOB.

Bakneiimue mpocTeie BEMIeCTBa - HEMETAJLIBI, 00pa30BaHHBIC aTOMaMU
KHCJIOPOJIa, BOJIOPOJIa, a30Ta, cepbl, hochopa, yriaepoaa. MonaeKynbl MPOCTHIX
BEIIIECTB-HEMETAJJIOB- BOJIOPOa, KUCJIOPOJa, a30Ta, rajJoreHoB. OTHOCUTEIbHAS
MOJICKYJIApHas Macca.

CnocoOHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX
MPOCTBIX BEMIECTB. AJUTOTPONHSA. AJUIOTPONHBIE MOAMQHUKAIMKA KHUCIOpOa,
dbochopa m omoBa. MetasMueckue M HEMETAJUIMYECKHE CBOWCTBA MPOCTHIX
BemecTB. OTHOCUTEIBHOCTh JACJICHUS MPOCTHIX BEIIECTB HA METAUIBI U

HEMCTAJLJIbI.
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Uucno Asoragpo. KommuectBo BemectBa. Moab. MonsgpHas wmacca.
MouspHblii 00beM ra3o00pa3HbIX BewecTB. KpaTHble €AMHMIBI KOJIMYECTBA
BEILECTBA— MUJUIMMOJIb U KUJIOMOJb, MHJIMMOJIIPHAS UM KUJIOMOJISIPHASI MacChl
BEIECTBA, MUJIUMOJISIPHBIN ¥ KUJIOMOJISIPHBIA 00bEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ UCMOJIb30BaHUEM MOHSTHM «KOJMYECTBO BEILECTBA», «MOJISIPHAS
Maccay, «MOJIIPHBIHOOBEM Ta30B», «IOCTOSIHHAST ABOTagpo».

PacueTHEbIC 3ala4u. |1 .Beruncienue MOJ'ISIpHOfI MacCChI BCIICCTB 10

XUMHYCCKUM q)OpMyJIaM. 2. PacueTbl ¢ HCIIOJIBL30BAaHUEM MOHITHHA «KOJIWYECTBO
BeOICCTBA», «MOJISIpHAA MacCCay, «MOJ'ISIpHBIﬁO6L€M ra3oB», «IIOCTOsAHHAasd

ABoraapo».

JIeMOoHCcTpaluu. HGKOTOPBIG MCTAJJIBI H HEMCTAJIJIbI KOJIMYCCTBOM
BCIICCTBA 1 MoJb. MOIIGJ'IB MOJIAPHOI'O obbeMa F213006pa3HBIX BCIICCTB.

Ha6ODaTODHI)I€ Da6OTBI.5.03HaKOM.TI€HI/I€ C KOJUICKIUsAMUA METaJJIoB.ob.

O3HakoMJIEHHE C KOJUIEKLIIMSIMUA HEMETAIIJIOB.
Tema3. CoequHeHHs1 XUMHUYECKHUX ieMeHToB (10 1)

Crenensp okucneHus. CpaBHEHHE CTENIEHU OKHUCIIEHUS U BAJICHTHOCTH.
Omnpenenenue CTENEHN OKUCICHUS SJIEMEHTOB IO XUMUYECKOH (opmyIie
coenunenus. Cocrapinenue Gopmya OMHAPHBIX COETUHEHUH, 00U CrIOCO0 MX
Ha3bIBaHUs. brHapHBIE COETMHEHUSI METAIIJIOB M HEMETAJIJIOB: OKCHUJIBI, XJIOPUBL,
cynbduasl u ap. CocraBpieHue ux Gopmy.

bunapHbie coeIMHEHNS] HEMETAJUIOB: OKCUJIBI, JIETy4YHUE BOJOPOIHbIE
coenHeHus, uxcoctan. [IpeacTaBuTeny OKCUI0B:BOA, YIIIEKUCIbIINTa3 U
HerauieHas u3BecTb. [IpecraBuTenu JeTyunx BOJOPOJHBIX COCTUHEHUI:
XJIOPOBOJIOPOJ 1 aMMHUAK.

OcHoBaHMs1, UXCOCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBAaHU B BOJIE.
Tabauiia pacTBOPUMOCTH THAPOKCHUIOB U cojiel B Boje. [IpencraBurenu
1Ie04Yel: TUAPOKCUIBI HATPHUS, Kaaus U Kaiblus. [loHsITHE 0 KAYEeCTBEHHBIX

peakuusx. MaaukaTopsl. I3MeHeHne OKpaCKU MHAUMKATOPOB B IIEJIOYHOU Cpee.
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Kucnotsl, ux coctaB u HazBanus. Knaccuduxainus KuciaorT.
[IpencraBurenu KUCIOT: CEPHAsA,COJIIHASA U a30THas. [loHsiTHe O mKane
KucinoTHocTu—1uKana-pH. Mi3MeHeHne OKpacku MHAUKATOPOB B KUCJIOTHOM Cpeze.

Counu KaK NpoOU3BOJIHBIE KUCIOTH O CHOBaHUM. X cocTaB nHa3BaHus.
PactBopumocTs coieii B Bojie. [IpeactaBurenu conei:xaopua HaTpusi, KapOoHAT U
docdar kanbius.

AMOpGHBIC U KPUCTAITTHYECKHUE BEIIECTBA.

MexmoneKyaspHble B3aUMOACHCTBUA. TUIIBI KPUCTANTMUECKUX PENIETOK: HOHHAS,
aTOMHAasi, MOJIEKYJIIpHasi U METaJUIMYECKas. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
TUIOB KPUCTAJUIMYECKUX PEIIETOK. BemiecTBa MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUSA. 3aKOH MOCTOSHCTBA COCTaBa JJisl BEIIECTB
MOJIEKYJIIPHOTO CTPOEHUS.

UucTteie BemecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX
cMmeceil. CBolCcTBa YMCTHIX BEIIECTB U cMecelt. Ix coctaB. MaccoBas u oObeMHast
JIOJIM KOMIIOHEHTa cMecU. PacdeTsl,CBsI3aHHbIEC UCTI0JIB30BAaHUEM TIOHATUS JOJIS.

Pacuerssble 3amaun. 1 .PacyeT MaccoBoi 1 00BEMHOI 10J1€H KOMIIOHEHTOB

CMeECH BelIeCTB. 2.BprunciieHre MacCOBOM JOJIM BEIIECTBA B PACTBOPE IO
U3BECTHOM Macce pacTBOPEHHOT'O BEILIECTBA U MAaCcCE PACTBOPUTEIS.
3.Bbiuncienne Macchl pacTBOPSEMOIO BEIIECTBA U PACTBOPUTENS, HEOOXOIUMBIX
IUJT IPUTOTOBJICHUS ONPEAEICHHON MacChl pacTBOPa ¢ M3BECTHOM MACCOBOM JOJIEH
PacCTBOPEHHOI'O BELIECTBA.

JlemoncTparmu. O6pa3nbl OKCHJIOB, KMCJIOT, OCHOBAHUN U cosieil. Moaenu

KPUCTAJUTMUECKUX PEIICTOK XJIOpUAa HATPHs, amMa3a, okcruaa yriaepoaa (1V).
KucnotHo-1enounbeie HHAUKATOPBI, K3MEHEHUE OKPACKU B Pa3IMYHbIXCPEIax.
VYHuBepcallbHbIM UHANKATOP U U3MEHEHUE ErOOKPACKU B Pa3IMUHBIX Cpeax.

JlabopatopHbie paboThl. 7. O3HAKOMJIEHHE CO CBOMCTBAMH aMMMUAKA.

8.KauecTBeHHbBIEC peakliuy HA YIJIEKUCIBIN ra3. 9.13MeHenne okpacku
VMHJIMKAaTOPOB B pacTBOpax mienoueit u kuciot. 10.Paznenenue cmeceil.

[Ipaktuueckue paboTel. 3. OYUCTKA 3arpsI3HEHHON TTOBApEHHOM CoJu. 4.

[IpuroroBiienre pacTBOpa caxapa U pacyeT €ro MacCOBOM JI0JIM B pacTBOPE.
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Tema 4. 3menenus, npoucxoasimue ¢ Beuectamu (17 )

[TonsTHe ABIEHUN KaK U3BMEHEHUM, IPOUCXOIAIIMX C BEIIECTBAMMU.

SIBrieHMs, CBSI3aHHBIE C U3MEHEHUEM KPUCTAIINYECKOTO CTPOCHUS BEIIECTBA
MIPU TIOCTOSIHHOM €ro cocTaBe, puzndeckue sisneHus. Gusnyeckue sBIeHUs B
XUMHUM: JUCTUILIAIMSA, KPUCTAIUIA3ALINS, BHIMTAPUBAHUE U BO3TOHKA BEILIECTB,
LHEHTPpUPYTUpOBaHHE.

SBrieHus1, CBSI3aHHBIE C U3MEHEHUEM COCTAaBa BEIIECTBA,- XUMHUECKHUE
peakiuu. [Ipu3Haky u ycrnoBus MpoTeKaHUs XUuMU4Yeckux peakiuid. [Tonstue 06
9K30-U- SHJOTEPMHUUECKUX peaklusiX. Peakiimym ropeHust Kak 4aCTHBIN Clly4yai
AK30TEPMHUYECKUX PEAKIMi, TPOTEKAIOIINX C BbIJICIICHUEM CBETA.

3aKOH COXpaHEHUS MacChl BEMIECTB. XUMUYECKUE YPABHEHUA. JHAUCHUE
uHJeKCOB U Kod(phunrerToB. CocTaBiieHUe YPaBHCHUN XUMHUYSCKUX PEAKIIHA.

PacyeTsl Mo XMMUYECKUM YpaBHEHUSIM. Pellienue 3a1a4 Ha HaX0XKACHUE
KOJIMYECTBA BEIIECTBA, MACChl MM 00BbeMa MPOAYKTa PEAKIIMH 110 KOJIUYECTBY
BEIIECTBA, MACCe WIH 00bEMY MCXOJHOTO BelecTBa. PacyeTsl ¢ UCIOIb30BaHUEM
HNOHSATHUS «IOJI», KOTJa UCXOIHOE BEIIECTBO JaHO B BUIE PACTBOpPA C 3aJJaHHOU
MacCOBOM JI0JIEN paCTBOPEHHOT'O BEUIECTBA WIIH COJAEPKUT ONPEIECIECHHYIO 100
MIPUMECEH.

Peakuun paznoxenus. [loHsITHE O CKOPOCTH XUMHYECKHUX PEAKIIUH.
Karamuzatopsl. @®epMEHTHI.

Peakuuu coenunenus. Karaimutnyeckue 1 HEKaTaIUTUYECKUE PEAKIIVH.
OOpatuMbie 1 HEOOPATUMBIE PEAKITUH.

Peakuuu 3amenieHust. DIEKTPOXUMUYECKUH Psifi HAIPSAKEHUN METAILIIOB, €r0
HCIOJIB30BAHUE IS IPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKLIMN MEXKIY
METAJUIAMU U PaCTBOPAMU KUCIIOT. Peakniny BBITECHEHHS OTHUX METAIIJIOB U3
PacTBOPOB UX COJIEU IPYTUMH METAJIJIAMU.

Peakmun oOmena. Peaknun HelTpanu3anuu. Y CIOBHs TPOTEKAHUS PEAKITHMA
oOMeHa B pacTBOpax /10 KoHIla. TUIbl XUMUYECKUX peaklnil (0 MPU3HAKY «UUCIIO0
1 COCTaB MUCXOJIHBIX BEILIECTB U MPOAYKTOB PEaKIMn») HA IPUMEPE CBOICTB BOJIBI.

PeaKHI/IH PAa3I0KCHUA - SJICKTPOJIN3 BOJHLI. PeaKI_[I/II/I COCIUHCHUA —

13



B3aMMOJIEHCTBHE BOJIbI C OKCUJAMU METAINIOB U HeMeTaiioB. [lonarue
«TUAPOKCHUIB». Peakiuu 3aMeleHus - B3auMOAECHCTBUE BOJIbI C HIEIOYHBIMU U
I1eJIOYHO3EMENIBHBIMU MeTaulaMu. Peakiun oOMeHa (Ha mpuMepe THApoIn3a
cynab(duia amIOMUHUS U KapOu1a KaJlbLus).

PacueTHEbIe 3a1a4un. | .Beruncienue mo XuMU4eCKUM YpPaBHCHHAM MACChI UJIN

KOJIMYECTBA BEIIECTBA MO U3BECTHOW MacCe WJIM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYNAKOIINX B PEAKIIUIO BEIIECTB WM MPOJIYKTOB peakinu. 2. Beruncnenue
Macchl (KOJIMYeCTBa BelllecTBa, 00beMa) MPOyKTa peaKIiiu, €CiId U3BECTHA Macca
UCXOJHOTO BEIECTBA, COJAEPI KAIIEro OINpEACNICHHYIO 00 mpumecei. 3.
Borunciienne Maccbl (KOJMYECTBABELIECTBA, 00beMa) MPOYKTa PEaKlUU, €CIIH
M3BECTHA Macca pacTBOPa U MAaccOBast J10JIsl pACTBOPEHHOT'O BEIIECTRA.

Hemonctpanuu. 1. Ipumeps! pusnueckux sisiaenuit.2. [Ipumepst

XUMUYECKUX sBIeHUH. 3. Pa3ioxkeHne nepokcuaa BOAOpoaa C IMOMOIIBIO
JTMOKCHIaMapraHIia M KaTaiaasbl KapTodels W MOPKOBH.

JlaGoparopnsie paboThl.11. Paznoskenne nepmaHraHara Kajius.

12.IlpokanvuBaHue MeH B INIAMEHU CIUPTOBKU. 13.3aMerieHne Mey B pacTBOPE
xnopuna meau(Il) sxkenezom. 14, TlonyueHue yriaekuciaoro rasa

B3aMMOJEHUCTBUEM COAbI U KHUCJIOTHI.

[IpakTryeckue paboThl. 5. [Ipu3HaKyu XMMHUYECKUX PEAKITUH.

Tema 5. PacrBopenue. PacTBopbl. Peakuun nonHoro oomena u OBP (19 4)

PactBopenue kak pusuko-xumuueckuitnponecc. [lonsitue o rugparax u
KpucTtamoruaparax. Pactsopumocts. KprBbie paCTBOPUMOCTH KaK MOJIEIIb
3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BELIECTB OT TEMIIEpaTypbl. HachleHHsIe,
HEHACBHILEHHBIE U MEPECHIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB AJISI IPUPOIBI
U CEJIbCKOr0 XO35UCTBA.

[TorsiTHE 00 PMEKTPOIUTUYECKON AUCCONUAIINNA. DIEKTPOIUTHI U
HE3JICKTPOJIMTHL. MeXaHn3M NUCCOLUALMU SJIEKTPOJIUTOB € PA3IMYHBIM TUIIOM
XUMHYECKOU CBA3U. CTEMEHB 3IEKTPOJIUTHYECKON Auccounanuu. CUIIbHBIE U
ciadbie 3MeKTpoIUThl. OCHOBHBIE MOJIOKEHHS TEOPUH IIIEKTPOIUTUYECKOM

nucconnanny. MoHHbIE ypaBHEHUs peakui. Y CIIOBHS NPOTEKAHUS PEAKLIUU
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oOMeHa MEXy SJEKTPOJIMTAMU JI0 KOHIIA B CBETE€ MOHHBIX MPEICTABICHU.
Kinaccudukanys MOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jlucconuanusi KACIOT U UX CBOMCTBA B
CBETE TEOPUUDBJICKTPOJIUTUUYECKON auccoluanvi. MoJIEKyIsIpHbIE U MOHHBIE
YPaBHEHUS pEeakIMid KUCIOT. B3auMOIeNCTBUE KUCIOT C METAJIJIAMMU.
DIIEKTPOXUMUUECKHI Pl HANPSHKEHUM METAIIOB. B3anMo1eiicTBUE KUCIIOT €
OKCHJIaMU METAJUIOB. B3anmoaelncTBUE KUCIOTC OCHOBAHUSIMU - PEaKIIUs
HelTpanu3anuu. BzanmonecTBrue KUCIOT ¢ coyisiMu. VMicronib3oBaHNMe TaOIUIIbI
PacTBOPUMOCTH JIJI1 XapAKTEPUCTUKH XUMUUYECKHUX CBOMCTB KUCIIOT.

OcHoBanus, ux Kiaccupukanus. Jucconnarust OCHOBaHUN U UX CBONCTBA B
CBETE TEOPUU BIICKTPOJIUTHYECKON TUCCOLMAIMU. B3anumMoaericTBUE OCHOBAaHUH C
KHCJIOTaMH, KHUCJIOTHBIMH OKCHJAMH M COJSIMU. Mcmonb3oBaHHE TaOIUIIBI
pacTBOPUMOCTU I XapPAKTEPUCTUKU XUMHYECKHX CBOWCTB OCHOBAHUM.
Paznoxenue HepacTBOpUMBIX OCHOBAHHMM MpPHU HArpeBaHUMU.

Comu, ux knaccudukanus 1 guccoruanus B cBete 1]l pa3IuyHBIX TUIIOB
cosneil. CBolicTBa CoOJIe B CBETE TEOPUU BJIEKTPOJUTHYECKON AUCCOLMAIMH.
B3aumonenictBue conen ¢ MeTaluiaMH, YCJIOBUS ITPOTEKAHUS ITUX PEAKIIUH.
BzaumopeiicTBue cojiel ¢ KMCJIOTaMH, OCHOBAaHUSIMM U coJiiMu. Mcnosib30BaHne
TaOIUIBI PACTBOPUMOCTH JIJIS1 XapPAKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O6o061eHne cBeICHN 00 OKCHIaX, UX KIACCU(PUKAITMN U XUMUYECKHUX
cBoicTBax. [ eHeTHUECKHE PAZIBI METAJIOB M HEMETAJJIOB. | '€HETHYECKas CBS3b
MEX1y KJlacCaMU HeOpraHW4YeCKUX BemiecTB. OKUCIUTENb U BOCCTAHOBUTEIIb,
OKMCJICHME W BOCCTaHOBJICHHE. Peakiiny HOHHOTO OOMEHa M OKUCIIMTEIBHO-
BOCCTaHOBUTEIbHBIC peakiini. CocTaBICHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTaHOBUTEBHBIX PEAKIIMA METOA0M AJIEKTPOHHOTO OanaHca. CBoOMCTBa
MPOCTHIX BEIIECTB-METAIUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE
MPEeACTaBICHUN 00 OKHCIMTEIIFHO-BOCCTAHOBUTEIBHBIX MPOIIeCCax.

JleMoHCTpanyy. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOW KHCIIOTBI

OT KOHIIEHTpaluuu. BzanumoaencTBue IMHKA C CEPOM, COJISTHOM KHUCIIOTOM,

xsopugom meau (I1). 'openne maruus.
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JlaGoparopHsbie onbIThl. 1 5.[TonyyeHne HepacTBOPUMOro OCHOBAHUS U

peakius ero ¢ KucioTtoi. 16.Peakiiuu, xapakTepHble 115l pACTBOPOB KUCIOT
(consiHOM Mnu cepHoit).17.Peakuyu, xapakTepHbIe AJ11 paCTBOPOB ILIEJI0UEn
(runpoxcuioB Hatpus win kanus). 18. Peakuun, xapaktepHblie Jis OCHOBHBIX U
KHUCJIOTHBIX OKCUOB.19.Peakiinu, xapakTepHbIe AJisi paCTBOPOB COJICH (Hampumep,
s xamopuaa meau(1l)).

[Ipaktuyeckue pabotel. 6. MoHHble peakuuu. 7. Y cnoBusi IpOTEKaHUS

XUMUYECKUX PEaKIUi MEXK]ly paCTBOPAMH JICKTPOJUTOB /10 KOHIIA. 8. CBOMcTBa
KHCJIOT, OCHOBAaHUM, OKCHJIOB U COJICH.
Conep:xanue nmporpamMmmsbl 9 Kjace
Beenenue. [loBTOpeHne 0CHOBHBIX BONPOCOB Kypca 8 Kjlacca U BBeleHHE B
Kypc 9 kaacca (9 4)

XapakTepucTUKa 3JIEMEHTA 10 €ro MnoJjioxkeHuto B [lepuoauueckoi cucrteMe
xuMmudeckux 3yeMeHToB JI. Y. MenneneeBa. CBOMCTBa OKCUIOB, KUCIIOT,
OCHOBAaHMH U COJICH B CBETE TEOPUH AJIEKTPOJUTUIECKON JUCCOLUAIUNHN U
OKHCJIEHUS-BOCCTaHOBJEHUs. [IoHSITHE O TEpeXOoaHBIX AIeMeHTaX. AM(POTEPHOCTD.
['eneTnueckuit psx nepexoqHOro 3aeMenTa. [lepuoanueckuii 3aK0H
[Tepunonnueckas cucrema xumuueckux snemeHtoB 1. 1. Menneneena.
XUMHYECKas OpraHu3alus )KMBOW U HE)KUBOU MTPUPOJIbl. XUMUYECKHAN COCTaB
SIApa, MAHTUM ¥ 36MHOM KOPbl. XMMUUYECKHE DJIEMEHTHI B KJIETKaX KUBBIX
Opranu3MoB. Makpo- u MUKpo3JieMeHThl. O000IIIeHNE CBEICHUN 0 XMMUYECKUX
peakmuax. Knaccudukamus XMMAYECKUX PEAKITUN 110 pa3TMIHBIM IIPHU3HAKAM
«UHCIIO U COCTAB PEarupyronmx U 00pa3yoIIMXCs BEIIECTBY, «TEITIOBON
adekT», «HanpaBICHUEY, «KM3MEHEHNE CTETICHEH OKHUCIICHHSI JICMEHTOB,
00pa3yoIIuX pearupyromiue BEIecTBay, «paszay, «UCIoIb30BaHNS
KatanuzaTopay. [loHATHE O CKOPOCTH XMMHUYECKOW peakuuu. PakTopsl,
BIIMSIFOIIIAE HA CKOPOCTh XUMUYECKUX peakiuii. KaTtamu3atopsl v KaTanus.
Nuarubutopsl. AHTHOKCUAAHTHL. JleMoHcTpaliuu. Pasnuansie ¢popmbl Tabautib /1.
N. Menneneea. Moenn aToMOB 3J1eMEHTOB 1— 3-T0 neprno10B. Mojeinb

CTPOEHHMSI 3eMHOT0 I1apa (MonepeyHsbIi pa3pes3). 3aBUCUMOCTh CKOPOCTHU
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XUMHUYECKOU PEAKIUU OT IPUPOBI pEarupyIOIIUX BEUIECTB. 3aBUCUMOCTh
CKOPOCTH XMMUYECKON PEAKIMU OT KOHIIEHTPALIUU PEarupyrolux BELECTB.
3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT IIOIIAIA COTPUKOCHOBEHUS
pearupyromnmx BeIeCTB («KKUISIIUNA CIION»). 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU
peaKuu OT TEMIIEPATYPHI PEATUPYIOMIUX BEMIECTB. [ OMOT€HHBIA U TE€TEPOrCHHBIN
karanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrubuposanue.

JIaGopatopnsie onbIThl. 1. [lonyuenne ruipokcuia UHKA U UCCIIEI0BAHUE €ro
CBOMCTB. 2.MozaenupoBaHue noctpoeHus [lepuoandeckoi cucteMbl XUMAYECKUX
sanemenToB /1. V1. Menneneesa. 3. 3amenieHue eae30M Meu B pacTBOpe
cynbdara menu (I1). 4. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON Peakluy OT MPUPOJIbI
pearupyronmx BelecTB Ha MpUMepe B3aUMOJIEUCTBUS KUCIOT C METaJJIaMu. 5.
3aBUCHMOCTh CKOPOCTH XMMHUUYECKOMN pEAKIMK OT KOHUEHTPALIMU PEArUPYIOIINX
BEILIECTB HA IIPUMEPE B3aUMOJECHUCTBHUS IMHKA C COJITHOM KUCIIOTOW pa3InyHON
KOHIIEHTpALHMH. 6. 3aBUCUMOCTh CKOPOCTU XUMHUYECKON peaKINy OT TUIOHIaaH
CONPHUKOCHOBEHHUSI pEArupyIolINX BEIIECTB. /. MOAEIMPOBAHUE KKUIISAILETO CIIOSD.
8. 3aBUCHUMOCTbh CKOPOCTH XUMHYECKON PEAKIIUU OT TEMIIEPATYPhl PEATUPYIOIIUX
BEILIECTB Ha puMepe B3aumoeictus okcuna meau (11) ¢ pactBopom cepHoit
KHUCJIOTHI pa3IM4HON TeMnepaTypsl. 9. PaznoxxeHnue nepokcuaa BOgopoaa ¢
nomorteio okcuaa Maprania (1V) u karanasel. 10. OOHapyKeHHe KaTanasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MarubupoBanue B3auMoeHCTBUS KUCIIOT C
METaJlJIaMU YPOTPOIIMHOM.

Tema 1. Metasuibl (17 1)

[Tonoxenne merannos B [lepuoanueckon cucteMe XUMUYECKUX eMeHToB /1. 1.
MenneneeBa. MeTtamnueckas KpUCTaUIMYECKask pelieTKa U MeTajlinuecKas
XUMH4YecKasi cBsa3b. O0mme Guznyecknue cBoicTBa MeTauioB. CriaBbl, UX
CBOMCTBA U 3HAUCHHE. XMMUUYCCKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEICH, a
TaK)K€ B CBETE UX MOJIOKEHHUS B JIEKTPOXUMHUYECKOM Py HAMPSHKEHUN
MeTaiioB. Koppo3usi MeTasioB u criocoObl 00pbObl ¢ Hell. MeTalibl B Ipupo/Ie.
O6urue criocoOs! ux noyuyeHus. OOIIast XapakKTEPUCTUKA IIETIOYHBIX METAJLIIOB.

Mertannsl B ipupoje. O6miue cnocoObl ux nojaydeHusi. CTpoeHue aToMOB.
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[I{esouHbBIE METATIIBI — MPOCTHIEC BENIECTBA. BakHeWIne COeTUHEHU 1IETOYHbBIX
METAJIJIOB — OKCHJIbI, TUAPOKCHUIBI U CONU (XJIOPUIbI, KAPOOHATHI, CYIb(aTHhI,
HUTPATHI), UX CBOMCTBA U MPUMEHEHUE B HAPOJHOM X03diicTBe. KanuiiHbie
ynoopenus. OOuas XxapakTepucTUKA 3JIEMEHTOB TJIaBHOM noArpymnisl 11 rpymnmsl.
Crpoenue aromoB. lllenouyHo3zemMenbHbIE METAIBI — MPOCTHIE BELIECTBA.
Baxwueiinmne coeTuHEHU MIET0YHO3EMENIbHBIX METAIIJIOB — OKCHUBI, THAPOKCHUIBI
U coJu (XJIOpUbl, KapOOHATHI, HUTPATHI, CYIb(haThl, pocdaTsl), UX CBOMCTBA U
IPUMEHEHHE B HAPOJAHOM X03siiicTBe. AnmtomuHuil. CTpoeHue atoma, (U3NIECKUe
Y XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. COeIMHEHUS aTIOMUHUS — OKCHJI U
TUAPOKCHU], X aM(POTEpHBIN XapakTep. BaxHelue conu aTroMUHMS.
[Tpumenenue amomMunus u ero coequnenunii. XXeneso. Ctpoenue aroma,
bu3uYecKre U XUMHYECKHE CBOMCTBA MPOCTOrO BEleCTBa. [ e HeTHUECKUE PsiJIbI
Fe*?2 u Fe*™® . BaxkHeiime coim xele3a. SHaueHUE JKeJie3a U ero COSAMHEHHH JUIs
IPUPOBI U HAPOJIHOTO X03giicTBa. JlemoncTpamu. OOpasiibl METOYHbIX U
IeJIOYHO3EMEeIIbHBIX MeTallIoB. O0Opa3iibl crutaBoB. B3auMoeiicTBrue HaTpus,
JUTUSA U KalblUs ¢ BOJOW. B3auMoaelcTBre HaTpUsl U MarHusi ¢ KUCIOPOIOM.
B3anmopeiictBue MetamioB ¢ HeMeTtaiaMu. [lonmydenue ruapokcuaon xene3a (1)
u (I1I).

JlaGoparopHsie onbIThL. 12. B3auMoelcTBre pacTBOPOB KHUCIIOT U COJIEH C
Mmetauiamu. 13. O3HakomileHHE ¢ pygaMu xkenesa. 14. OkpaninBaHue mIaMeHu
COJIIMH IIE€JIOYHBIX MeTaI0B. 15. B3aumoneiicTBre Kaablius ¢ BOJOM.
16.ITony4denrie ruipokcHua Kajablus U UccieaoBaHue ero cBocTs. 17. [Tonyuenue
TUAPOKCHUIA ATIOMHHMS U UCCIeA0BaHNe ero cBoMCTB. 18. B3aumoneiicTBue
xene3a ¢ consiHor kucnoroi. 19. [Monyuenne runpokcuion xkenesa (II) u (II1) u
M3y4YEHUE UX CBOMCTB.

Tema 2. IIpaktukym 1. CBOHCTBa METANIOB ¥ KX COSAUHCHHMI (3 1)

1. OcyuiecTBieHHE IEMOYKH XUMUYECKHUX MTPEBPAILICHUM.

2. [lomy4yeHue u CBOWCTBA COSAMHEHUI METAILIIOB.

3. Pemenue skcriepuMeHTaTBHBIX 337124 HA PACITO3HABAHKE U TTOTYUCHUE

COE€IMHEHUN METAJLIOB.
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Tema 3. Hemeraminl (23 4)
OO6m1as xapakTepucTUKa HEMETAILIOB: nojoxeHue B [lepuoguyeckoit cucteme
xumuyeckux sneMenToB J[. 1. MenaeneeBa, 0COOCHHOCTU CTPOEHUSI aTOMOB,
ANEKTPOOTpHULIaTeIbHOCTH (D) Kak Mepa «HEMETAILTUYHOCTHY, psan D0.
Kpucrannuyeckoe cTpoeHrne HEMETANIOB — MPOCTHIX BEIIECTB. AJLTOTPOIIHS.
dusnyeckre CBOMCTBA HEMETAUTOB. OTHOCUTENBHOCTD MOHATHH «METaJLD) U
«HeMmeTau». Bogopoa. [lonoxenue Bogopoaa B [lepruonnueckon cucreme
xuMuueckux 3semeHToB /. 1. Menneneesa. CTpoeHrne aToMa U MOJIEKYJIBI.
dusnyeckre U XMMUYECKHEe CBOMCTBA BOJIOPOA, €0 MOTyYeHHEe U IPUMEHECHHUE.
Bona. Ctpoenue monekynbl. Bogopoanas xumuueckas cBsizb. Ouznueckue
CBOMCTBa BOJIbl. AHOMAJIUU CBOMCTB BOJIBI. [ uipodunsHbie U THAPOdHOOHBIE
BelecTBa. XMMUYECKUE CBOMCTBA BOIBI. KpyroBOpoT BOJIBI B IPHUPO/IE.
Bonoounctka. Asparus Bojibl. beIToBbIe (GUIBTpEl. MUHEPAIBHBIC BOJIHI.
JlucTuinmupoBaHHas BoJia, €€ MojdyyeHue u npuMenenne. O0mias xapakTepucTuka
rasioreHoB. CTpoenue atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COETMHEHUS
raJIoreHoB, Ux cBoiicTBa. KpaTtkue cBenenus o xiope, Opome, prope u ioze.
[IprMeHeHue TaloreHoB U UX COeAMHEHUI B HapoJHOM Xxo3s1iicTBe. Cepa.
Ctpoenue atoma, aJsIOTPOIHS, CBOMCTBA U PUMEHEHHE POMOMUYECKON CepHhl.
Oxkcuasl cepol (IV) u (VI), ux nonydenue, cBoiictsa U npumeHenue. CepHas
KHCJIOTA U €€ COJIU, X MMPUMEHEHNE B HapoJHOM Xo3stiicTBe. [IponsBoacTBo
cepHoil KucnoTsl. A30T. CTpoeHuEe aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOTO
BellecTBa. AMMHUAK, CTPOCHHUE, CBOMCTBA, MOJydYeHUe U npumeHenne. Conu
aMMOHUs, UX cBoiicTBa u npuMmeHenne. Oxcuast azota (1) u (1V). AzotHas
KHCJIOTa, €€ CBOMCTBA U IpUMeHeHne. HuTpaThl 1 HUTPUTHI, TTpoOJieMa X
COJIEpKaHUsI B CEIbCKOXO03IUCTBEHHON MPOAYKIIMU. A30THBIC YAOOPEHUS.
®ochop. CtpoeHune aToma, alJIOTPOIHsI, CBOMCTBA Oeoro u kpacHoro docdopa,
ux npuMenenne. OCHOBHBIE coequHeHus: okcun hochopa (V) u oprodocdopHas
kuciota, hochatel. DochopHbie yanodopenus. Yriaepoa. CTpoeHue atoma,
aJuIoOTpoIHsl, CBOMCTBA Moau(uKkaiui, npumernenue. Okcuasl yriepoaa (I11) u

(IV), ux cBoiicTBa u npuMeHeHne. KapOOHATHI: KaJIBITUT, CO/a, MOTAI, HX
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3HA4YEHUE B NIPUPOJIE U KNU3HU desoBeka. Kpemuuii. CtpoeHue aroma,
KPUCTAJTUYECKUI KpEeMHHUH, ero cBoiicTBa u npuMenenune. Oxkcua kpemuus (I1V),
€ro MpUpOAHbIC Pa3HOBUAHOCTU. CUIIUKATHI. 3HAUCHHE COCTMHEHUN KPEMHHUS B
YKMBOU M HEXUBOU npupoae. [loHaTre 0 CUIMKaTHON NPOMBIIIIIEHHOCTH.
JHlemonctparuu. OGpasiibl raJoreHOB — MPOCTHIX BellecTB. BzaumoaencTaue
rajioreHoOB C HaTpUeM, C AIFOMUHUEM. BeITecHeHHe XJ10poM Opoma Wil Hojia u3
pacTBOpOB UX cojiel. BzauMoselicTBre ceprl ¢ MeTalIaMH, BOJOPOJIOM U
KHUCIIOposioM. B3aumoielicTBue KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
[Tornomnienue yriiem pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBIeHUE MeaH U3
ee okcuja yrieM. OOpasiisl NPpUPOAHBIX COEIUHEHUN XJI0pa, cephl, dhocdopa,
yraepoaa, kpemuus. O0pasisl BaKHEHIITUX JJIs1 HAPOIHOTO XO3SMCTBA CYIb(haToB,
HUTPATOB, KapOOHATOB, (hochaToB. OOPa3IkI CTEKIIA, KEPAMUKH, [IEMEHTA.
Jlab6oparopusie onbiThl. 20. [lonydeHue u pacno3naBaHue BOA0poOa.

21. UccnenoBanue MoBEpXHOCTHOI'O HATSXKEHUS BO/IBL. 22.PacTBopeHue
NepMaHranarta Kajlds Wil MeIHOro Kyrnopoca B Boje. 23. ['uaparanus
ob6e3BoxeHnHoro cynbdara menu (I1). 24. M3roToBiieHre TUIICOBOTO OTIEYaTKa. 25.
O3HakoMIIeHHE € KOJUIEKI[MEH OBITOBBIX PUIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM
MUHEpaabHON BOJbI. 27. KauecTBeHHAs peakIiusl Ha rajJoreHuI-uoHbI. 28.
[Tony4yenue u pacno3naBanue kucinopoja. 29. 'openne cepsl Ha BO3IyXe U B
kucnopoe. 30.CoiicTBa pa3daBieHHON cepHOM KUCIOTHI. 31. M3yueHnue cBONCTB
ammMmuaka. 32. PacioznaBanue coneit ammonus. 33. CBolicTBa pa30aBlIeHHON
a30THOM KHCIOTHI. 34. B3auMoelicTBuE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C
Menpro. 35. ['openune pocdopa Ha Bo3ayxe u B kuciopoae. 36. PacmosnaBanue
docdaros. 37. ['operue yrias B kuciopose. 38. [lomydeHue yronbHON KHCIOTHI U
nzydenue ee cBoict. 39. [lepexon kapooHaToB B ruapokapooHatsl. 40.
Paznoxenue rugpokapoonata Harpus. 41. [lomydeHne KpeMHEBOM KUCIOTHI U

M3y4YE€HUE €€ CBOWCTB.

Tema 4. IIpaktikym 2. CBOHCTBa cOeTMHEHUH HEMETAILIOB (3 1)
1. Permenue sKkcniepuMEeHTANBHBIX 3a1a4 1Mo TeMme «[loarpyria raioreHoBy.

2. Pemenue sxcriepuMeHTATBHBIX 3a7a4 10 Teme «[loarpymma kucimopoaay.
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3. Pemenue sxcniepuMeHTaIbHbIX 3aa4 o Teme «lloarpymnma azotay.

4. Pemenue sKkCieprUMEHTAIbHBIX 3a7a4 1o Teme «lloarpymnma yriepoaa.

5. [lonyuenue, cobupanue 1 pacrio3HaBaHHUE Ta30B.

[Ipu 1ByX4acoBOM IUIAHUPOBAHUM MPOBOJSATCS TOJBKO MpaKTHUYeCKUe paboThl 1, 2
us.

Tema 5. Oprannyeckue Bemectna. (10 4.).

VYri1eBogopoabl: MeTaH, 3TaH, 3TuieH. CoupThl (METaHOJ, 3TaHO, TIUIEPUH)
U KapOOHOBBIE KUCIIOTHI (YKCYCHAs, CTeapUHOBAs ) KaK MPeICTaBUTEIH
KHCJIOPOJOCOAEPKAIIMX OPTraHMYECKUX BEIIECTB. buonornuecku BaskHbIe
BEIIECTBA: )KUPbI. YTJIEBOIbI, OCIIKH.

JleMoHcTpanuu. Mojaenu MOJIEKyJl METaHa U APYruX yrieBOAOPOIOB.
BiaumoneiicTBue aTusieHa ¢ OpOMHOM BOJION U pacTBOPOM MEpMaHTaHATA KaJHsl.
OO6pa3siel sTaHoNa U TiniepuHa. KauecTBeHHas peakiiys Ha MHOTOATOMHBIE
ciupthl. [lonydenue ykcycHO-3TUI0BOTO 3Pupa. OMBIICHUE KUPA.
BsaumoneiicTBre Tit0K03bl ¢ aMMHAYHBIM PACTBOPOM OKCHA cepedpa.
KauectBennas peakius Ha kpaxMall. Jloka3zaTeabCTBO HATMUUSA (PYHKIIMOHATBHBIX
TpyHI B pacTBOpax aMHUHOKHUCIOT. ['opeHne 0enkoB (IEepCTH WM ITUYbUX
nepbeB). L{BeTHBIC peakiuy OENKOB.

JlaGoparopHsie onbITh. 14. M3roToBIeHNE MOICIICH MOJICKYJT
yriieBoAaopoioB. 15. ColicTBa riuiepuna. 16. BzauMoeiicTBrE TITIOKO3BI C
ruapokcuom meau (1) 6e3 HarpeBanus u npu HarpeBanuu. 17. BzanmoneiicTue
Kpaxmasna ¢ HOJOM.

Tema 6. Xumus v :xu3Hb (4 yaca)

XHUMUYECKOE 3arps3HEHUE OKPYIKAIOLIEH CPEABI U €T0 MOCIEICTBUA.
[Tpo6rembl 6€30MacHOTO UCTIONB30BAHUS BEIIECTB M XUMHYECKIX PEAKIIHA B
IMOBCEHEBHOM XKM3HU. XUMHUS U 310pOBbe. JIekapcTaa.

Tema 7..00001meHne 3HAHUH 32 Kypc OCHOBHO# mKoJbI. (5 4.).
[Tepuonnuecknii 3axoH /.M. Menneneesa. [lepuonnueckas cucrema XUuMHYECKUX
snemenToB JI.. MenaeneeBa. Berunciienre Macchl BEIIECTB WM 00BEMOB Ta30B

10 U3BCCTHOMY KOJIMYCCTBY BCUICCTBA OJHOI'O U3 BCTYIIMBIINX B PCAKIIUIO UIIN
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MoJy4Jaromuxcs Beuects. CTpoeHrne BEMECTB. XUMUYECKas CBA3b. Berunuciaenus
10 YPAaBHEHUSIM, KOTJa OJHO U3 BEILIECTB B34ATO B BUJIE pACTBOPA C ONPEACICHHOM
MAacCCOBOM JI0JIEN PACTBOPEHHOTO BemecTBa. Kiacchl HEOPraHMUYECKUX COEAUHEHUIN
B cBete TOJI. BeiunciaeHrne MacCOBOM 10U XMMHUYECKOTO 3JIEMEHTA B BEIICCTRE.
Brruncienne Maccbl i 00bemMa NpoAYyKTa peaKIMK 110 U3BECTHOW Macce Uiu

00BEMY HCXOHOTO BEILIECTBA, COAEPIKALIETO IPUMECH.
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TemaTnuyeckoe MIAaHUPOBAHUE 10 XMMHUH 8 KJ1acce

(2 yaca B Henenw. Beero 70 yacos)

Tema Kox-Bo DopMbI KOHTPOJISA
qacoB
1.BBenenue. IlepBoHauanbHble 6 Tekymui KOHTPOJIb
XUMHYECKUE TTOHITHS [TpakTudeckux pabot — 2
2. ATOMBI XUMHYECKUX HIIEMEHTOB. 10 Texkywmuii KOHTPOJIb
3. [Ipocteie BemecTBa 8 Tekymuit KOHTPOJIb
4. CoelMHEHUSI XMMHUYECKUX 3JIEMEHTOB 10 KonTponbubix padot — 1
[TpakTrueckux pador — 1
5. MI3meHeHus1, MPpOUCXOAIINE C 17 Tekymuit KOHTPOJIb
BeIllECTBaMU KonTponbubix padot — 1
[TpakTudeckux paboT — 2
6. PactBopenue. PactBopsl. Peakiym 19 Tekymuit KOHTPOJIb
noHHoro oomena u OBP KOHTpONBHEIX paboT — 1
[TpakTudeckux padot — 2
Uroro 70

TemaTnveckoe mIaHHPoOBaHUe MO XuMuu 9 Kiace
(2 yaca B Hexe10, Bcero 68 yacos)

Tema KoJu-Bo ®opMbI KOHTPOJISA
4acoB

Beenenue. [ToBTOpeHHE OCHOBHBIX BOIIPOCOB Kypca 8 9 Texymiuii KOHTPOJIb

KJjlacca ¥ BBeJICHUE B Kypc 9 Kiaccay KonTtpossHbIx pador- 1

MerTauibl. 17 KoHnTposabHbIX padoT- 1
Texymiuii KOHTPOJIb
[TpakTrueckux padbot — 3

Hemeranmnsl 23 KonTtponbHbIx padot- 1

Tekymui KOHTPOIIb
[Tpaktuyeckux pabot — 3

Opranndeckue BelECTBA 10 Tekymui KOHTPOIIb
XHUMHUS U )KU3HD 4 Tekymui KOHTPOIIb
O060011eHne 3HaHUH 32 KypC OCHOBHOM IIKOJIBI. 5 Tekymui KOHTPOJIIb

KonTtponbHbIx padot- 1

Hroro

68
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