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IHosicHuTEIbHASA 3AIUCKA
HeoOxonumocTth pa3paboTku ydeOHoro kypca s ywamumxcs 10-x m 11-x
kjaccoB «CI0KHbBIE BOMPOCHI XUMHUU» O0YCIIOBJIEHA TEM, YTO B COJAEPKAHUM Kypca
xumun B 10-11-x kiaccax mpeacTaBieHbl TOJBKO OCHOBOIOJIAralolue XUMHUYECKHE
TEOPETUUYECKUE 3HAHMS, BKIIOYAIOIIME camble oOmue cBeaeHus. [loBepxHOCTHOE
M3yUeHHUE XUMHHM HE OOJIerdaer, a 3aTpyJHseT €€ YCBOCHHE. OCco0eHHOCThIO
JAHHOTO Kypca SBISETCS TO, YTO 3aHATHS WAYT MapajyieJbHO C M3y4YE€HHEM Kypca
opranuydeckoil xumuu B 10-om Kitacce, 1 ¢ U3yuyeHueM Kypca oOuiedt xumuu B 11-om
KJjacce. OTo JaET BOZMOXHOCTh IIOCTOSIHHO U MOCJEI0BATEIbHO YBSI3bIBATh YUEOHbBIN
MaTepuasl Kypca C OCHOBHBIM KypCOM, a ydalluMCs MOJy4aTh Oojiee MpOYHbIE
3HaHMs 0 peameTy. [Iporpamma Kypca MoCiIy KUT AJisi CYIIECTBEHHOTO yriiyOiaeHus
U pacUIMpeHMs] 3HAHUM [0 XUMUHU, HEOOXOIUMBIX JJIi KOHKpPETHU3AIlMH OCHOBHBIX
BOMPOCOB OPraHUYECKOM, OOIIEH U HEOPraHMYECKOW XHWMUHU U JIJIsi OOILETO Pa3BUTHUS
YUEHHUKOB.
Ienw Kypca:
® pacimMpeHue 3HaHuM, GOPMUPOBAHHE YMEHHM M HABBIKOB y  YYaIUXCS IO
PEIICHUIO pacYeTHBIX 3aJad M yNPaXHEHUH 10 XUMHH, pPa3BUTHE
MO03HABATEILHON AKTUBHOCTH M CAMOCTOSITEIIbHOCTH.
3aoauu Kypca:
e yriIyOJieHUE U pacIIupeHre 3HAHUN N0 XUMUHU
® 3aKpENUTh yYMEHUS M HAaBbIKM KOMIUIEKCHOTO OCMBICIEHUS 3HAaHUHW M UX
IPUMEHEHUIO IPU PELIEHUY 33124 U YIPAKHECHHUI;
® pCCIEAOBAaTh M AHAIM3UPOBATh AITOPUTMBI PEUIEHUS THUIIOBBIX 3ajady,
HAXOJUTh CIIOCOOBI pelieHHsi KOMOMHUPOBAHHBIX 33/1a4;
e (GopMHPOBaTh LIETOCTHOE MPEJCTABICHUE O MPUMEHEHHH MaTeMaTUYEeCKOTrO
anmnapara IpH peleHnN XUMUYECKUX 3a1a4;
® pa3BHBaTh Yy YyYallUXCSl YMEHMsS CpaBHUBaTh, AHAIM3UPOBATH U J€J1aTh

BBIBOJbI,



e crnoco0OCTBOBaTh (OPMUPOBAHMIO HABBIKOB COTPYIHHMYECTBA B IIpoliecce
COBMECTHOU paboThI;
® DPa3BUTh UHTEPECHI YUAIIUXCS, YBICKAIOIUXCS XUMHUEH.
Kypc 6azupyercs Ha 3HaAHUSAX, MTOTYYAEMbIX YUYAIIUMUCS TIPU U3YUYEHUU XUMHUU
B OCHOBHOM IIKOJIE, U HE TpeOyeT 3HaHUS TEOPETHUYECKUX BOIPOCOB, BHIXOMASIINX 32
paMKH ILIKOJBHOM mporpaMMbl. B To ke BpeMsl Al yCHEIIHOW peanu3aluud 3TOro
AJIEKTUBHOTO Kypca HEO0OXOIMMO, 4TOObI pebsita BIAJeAM BaXHEUIIUMHU
BBIYUCJIMTEILHBIMU HABBIKAMU, aJITOPUTMAMU PEIICHUS TUTIOBBIX XUMUYECKUX 3a/1a4,
yMeIM TPUMEHSTh TPU PEIICHUU 3ajJa4 BakHeHIue (pu3nueckue U XUMHUYECKHUE

3aKOHBI.

B kadectBe OCHOBHOW (OpMBI OpraHu3anuu y4eOHBIX 3aHATUNA TIpeasiaraeTcs
IPOBEICHUE CEMUHAPOB, HA KOTOPBIX JIA€TCsI KPAaTKOE OOBSICHEHHE TEOPETHUYECCKOTO
Marepuaia, a Tak JKe pelieHre 3a/1a4 U yIpaxHeHUH! 10 JaHHOH TeMe.

Jlisi TIOBBINLIEHUST WHTEpeca K TEOPETHYECKUM BOMpOCaM M 3aKperieHUs
U3YYEHHOI'0 MaTepuasa, IpeayCMOTPEHbl YPOKU-TIPAKTUKYMBI 10 COCTaBICHUIO CXEM
NpEeBpallleHu,  OTPAXKAIOIIMX  TEHETHYECKYId  CBA3b  MEXKIy  Kjaccamu
HEOpPraHMYECKUX M OPraHMYECKUX BEIIECTB M COCTABICHUIO PAaCUETHBIX 3ajad, C
yKa3aHHEM CIIOCOOOB MX PEIICHHUS.

OnekTUuBHBIN Kypc «CII0XKHBIE BOIPOCHl XUMHH» TMpeIHA3HA4YeH s ydammxcs 10-
11-p1x Ki1accoB U paccuntaH Ha 34 gacoB B 10 kiacce u 34 yaca B 11 knacce (1 gac B

Henento B 10 u 11 knaccax).

TpeOoBaHus K YPOBHIO NOATOTOBKH BbHINNYCKHUKOB
B pesynbrare nzydeHus 3J€KTUBHOIO MPEAMETa YYCHUK JTOJKEH
3HaTL/TIOHUMATh
Baxneiimme XuMHYECKHME TOHSATHS. BEIISCTBO, XHMHUYCCKHM DSJIEMEHT, aToM,
MOJICKYJ1a, Macca aTOMOB M MOJIEKYJ, MOJb, MOJIIpHas Macca, MOJSPHBIA 00BeM,
AJIEKTPOJIUTHYECCKAS JAUCCOLMAIUSA, THIAPOJNU3, DJICKTPOJIHM3, TEIIOBOM 3(PdexT

pPCaKkirn, SHTAJIbIIMA, TCILJIOTA O6pa3OBaHI/I$I, XUMHUYCCKOC PAaBHOBCCHUC, KOHCTAHTa



paBHOBECHS, YIJIEPOJHBIA  CKeNeT, (yHKIMOHAJIbHAs TpyINa, T[OMOJIOTHS,
CTPYKTYpHAasi U TPOCTPAHCTBEHHASI U30MEPUSI;

OCHOBHBIE 3aKOHBl XMMHUHU: 3aKOH COXPAaHEHUS MACChl BEUIECTB, MEPUOJAUYECKUN
3aKOH, 3aKOH TIOCTOSIHCTBA COCTaBa, 3akOH ABoraapo, 3akoH I'ecca, 3aKoH
NEUCTBYIOIIMX MacC B KUHeTUKe U TepmoauHamuke; Kiaccudukanumo u
HOMEHKJIATYpy: HECOPTaHUYECKUX U OPTAaHUYECKUX COCTUHECHUN;

YMmeTh

HaszpiBaTh: M3yyeHHBIE BEIIECTBA MO «TPUBHAIBHOW» W  MEXKIYHApOJIHOMU
HOMEHKJIATYPE;

OnpenensaTs: BaJ€HTHOCTh W CTENEHb OKHUCICHHUS XHUMHUYECKUX DJIEMEHTOB,
XapakTep Cpebl B BOJHBIX paCTBOPAX, OKUCIUTENIb U BOCCTAHOBUTEIIb, HAMPABICHUE
CMEIICHUsI PABHOBECHS T10]1 BIUSHUEM Pa3IMYHBIX (PAKTOPOB, H30MEPHI U TOMOJIOTH,
MPUHAJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCAM OPraHUYE€CKUX COCIUHECHUN;
[TpoBOAUTE pacyeThl MO XUMUYECKUM (HOPMyJIaM U ypaBHEHUSIM PEaKIIN;
OcymiecTBISATh ~ CaMOCTOSITEIBHBIM ~ TOMCK ~ XMUMHUYECKOW  WHpOpMAIUu ¢
UCIIOJIb30BAHUEM PA3JUYHBIX HCTOYHMKOB (CIPABOYHBIX, HAYyYHBIX M HAy4YHO-

HOIMYJISIPHBIX U3JaHUI, KOMIIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB HTepHeTa)



KanennapHao-temaTnuyeckoe niianupoanue 10 kiaace

No

n/ HaunmeHnoBaHue TeMbl

. DJIeMEHT CoePKaHUS

1 | Beenenue. Posib 1 MeCTO pacyeTHBIX 33/1a4 B VYcnoBHble 0003HAYCHUSI, HA3BAHUS U €UHULIBI U3MEPEHUS
cucTteMe OOy4eHHSI XUMUHU U TPAKTHIECKON (bU3UYECKUX BEIMUUH, UX B3aUMOCBI3b. [IpubnmkeHHbIe
*Ku3HU. THbl 3a71a4. BBIYHCJICHUS, TIPABHUJIA OKPYTJICHHUSI.

2 | BeruucieHus ¢ UCTIOIb30BaHUEM TTOHSITHI OO61re peKOMEHIAlNK K PEIICHUI0 U 0()OPMIICHHUIO
«KOJMYECTBO BEILECTBA», YUCIO ABOTaIpo», pacueTHBIX 3a7a4. AHAJIN3 XUMUYECKOU 3a1auH.

MOJIIpHAsl Macca, MOJIIPHBIN 00BeM.

3 | Ycranonenue nmpocreimieit GpopMmysbl BemecTBa | XumMudeckue GOopMyIbl: MpocTeiIas (SMIuprudecKas),

10 MaCCOBBIM JIOJISIM BJIEMEHTOB C MoJIeKyJisipHas (MCTUHHAs, OpyTTO-hopmyna),rpadhuyeckas,

UCIIOJIb30BaHNEM aOCOIIOTHON U OTHOCUTENBHOU | CTPYKTYpHasi, 35eKTpoHHAas. (D2, Dsoss.,Do2,D N2 1 11p.) BriBog

IJIOTHOCTH BELIECTBA. ¢dbopMyIIBl BeliecTBa HAa OCHOBE MacCOBOM JIOJIU AJIEMEHTA,
OTHOCHUTEIHHOM IIIOTHOCTH MO IPYrOMYy rasy, Macce, o0bemMy
o01meit popmysie TOMOJIOTHYECKOTO Psijia OPraHUIECKUX
COE€IMHEHUM.

4 | BeiBoa (popMyIibl BEIIECTBA IO OTHOCUTEIBHON Br1Boa (popMyIibl BelecTBa MO KOJMYECTBY BEIIECTBA
IJIOTHOCTH M Macce (00beMy WITH KOJIMYECTBY) MPOJYKTOB CrOpaHus, o0IIeil (opMysie TOMOJIOTUYECKOTO psia
MIPOJTYKTOB CTOpPaHUSI. OpraHUYECKUX COCTMHEHU M.

5 | U3omepust 1 HOMEHKIIATypa OpraHUuYeCKUuX Bunibl n3oMepun: IpoCTPAHCTBEHHASI U CTPYKTYpHAS.
COEMHECHUM [IpocTpancTBeHHas uzoMepus u €€ Buapl. HomeHkarypa:

6 | Ypok-ynpaxueHue mo orpaboTke HaBBIKOB TpUBHAJIbHAS, COBpeMeHHasl. [IpaBuia cucremaTuyeckon

COCTAaBJICHUA U30MCPOB U UX Ha3BaHUM

HOMEHKJIaTyphl. Hamucanue cTpykTypHBIX GOpMyIT H30MEpPOB




PacueT 00beMHBIX OTHOLIEHUH T'a30B MpU
XUMUYECKUX PEAKIUAX

Penrenue 3amay

8 | Boluncnenus macchel (koJiMuecTBa, 00bema) PacyeTpl M0 XMMUYECKUM YPABHEHUSIM C UCIIOJIb30BAHUEM
BEIllECTBA M0 U3BECTHOMY KOJIMYECTBY (Macce, pa3IMYHBIX BEJIMYMH. (3a7a4M C UCIIOJIb30BAaHUEM MaTepuasa
00bEeMYy) OTHOTO U3 BCTYNUBIINX B PEAKIUIO UJIM | IO OPraHUYECKOU XUMUM )

MOJTYYUBIIINXCS BEIIECTB.

9 | Beruucienue Macchl, KOJIMUECTBA WK 00beMa CreneHb YMCTOTHI OCHOBHOI'O BEIIECTBA(BEIIECTBA,

MPOJIYKTa PEAKIIMU 1O U3BECTHOU Macce, BCTYTAIOIIETO B PEAKIUIO), COJEPKAIIETO MPUMECH,
KOJIMYECTBY WU 00bEMY HCXOHOTO BEIIECTRA, ONpEeAENsAECTCS MACCOBOM JIOJIEH TAHHOTO BEIIECTBA B HABECKE
coAep Kaliero NpuMecH. cMmecu. Pemenue 3amau

10 | Beluncinenne MaccoBOU WA 00BEMHOU 10U MaccoBast 1071 MpakTUIECKOro Beixoaa. O0bemMHas 10715
BBIXO/Ia MPOJAYKTa PEAKIIMH OT TEOPETUICCKH MPaKTUYECKOTO BbIxoa. Pemenue 3amau
BO3MOYKHOTO.

11 | PacyeTsl MO XUMHUUYECKHUM YPaBHEHUSIM, CBsI3aHHBIC | MaccoBas 10715 pacCTBOPEHHOTO BelllecTBa. Perenue 3agayq
C MacCOBOM JI0JIEN paCTBOPEHHOT'O BEUIECTBA

12 | Boruucnenue maccol (0ObeMa MM KOJIUYECTBA) Eciu o1HO 13 pearupyronmx BeIecTB B3sTO B U30BITKE, TO
NPOYKTa PeakKIiiu, €CJIM OAHO U3 Pearupyrolmx | pacder Macchl (00bemMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
BEIIECTB JaHO B U30BITKE. peaKIMK OCYIIECTBISAIOT MO Macce (00beMy, KOIUYECTBY

BEILIECTBA) TOI'O PEAreHTa, KOTOPBII BCTYNUJ B PEAKIIUIO
MMOJTHOCTEIO. Pentenne 3amau

13 | PacyeTsl MO TEPMOXUMHUYECKUM yPaBHEHUSIM Tepmoxumudeckoe ypaBHEHHE, TETUIOBON d(PHEKT XUMHIECKOMH

peaKkIuu.
14 | Xumuyeckre peakiuy B OpraHuueCcKoO XUMUHU [TonsiTue o peakuusax coenuHeHus. [lonaTrue o peakuusx
OTILIECTICHHUS.
Peakuun nzomepusanuu. IlpaBuino MapkoBaukoBa. Peakiun
apOMaTHYECKON CUCTEMBI U YIIIEBOJOPOJAHOTO paauKaa.
OpueHTHUpyIOlee AEHCTBUE 3aMeCTUTEEH B OEH30JIbHOM KOJIbI]
(opuentantsl | u |l pona). BeinonHenue ynpaxkHeHUN

15 | IlonsiTue 0 IUKII0aNTKaHaX [uknoankansl. CTpoeHHE, U30MEpUs,




HOMEHKJIATypa U CBOMCTBA. BhIllOHEHME 3a1aHUI

16 | AnkanueHsl Ankanuensl. CTpoeHue monekys. M3omepus 1 HOMEHKIIATypa.
XUMHYECKHUE CBOMCTBA ajIkaAueHOB. BrlnmoaHeHue 3a1aHui
17 | Kayuyk Kayuyk B npupoje. CBoiicTBa kayuyka. COCTaB U CTPOEHHE
HaTypaJbHOr0 Kay4dyKa.
18 | beHzou u ero roMoJ0ru DIEeKTPOHHOE CTPOCHUE OEH30J1a U €r0 TOMOJIOTOB.
XUMHUYECKHUE CBOMCTBA rOMOJIOTOB OeH3071a BrinonHeHue
3aJaHu M
19 | XuMuueckue CBOMCTBA YrieBOJOPOIOB U CIIOCOOBI | XapaKTepHbIe XMMUYECKHE CBONCTBA YII€BOAOPOIOB:
UX TOJTyYEHMUSI. aJIKaHOB, IUKJIOAIKAHOB, aJIKEHOB, TUCHOB, aJIKUHOB,
apOMAaTHYECKUX YTIEBO0POI0B (O€H3071a U TOJIYO0JIa).
Brinosnnenue 3a1anuit
20 | CxeMpbl TIpeBpalieHuil OTpakaroIIuX XUMHUYECKHUE CBOMCTBA YTIIEBOJIOPOJIOB U CIIOCOOBI X
T€HETHUYECKYIO CBSI3b MEXKY YIIIEBOAOPOIAMHU: nonydeHusi. CxeMbl IpeBpalieHU, OTpaKarolne
OTKPBITHIE, 3aKPBITIC, CMEIIAHHBIE. TF€HETUYECKYIO CBSA3b MEKIY YII€BOAOPOAAMHU: OTKPBITHIE,
21 | YpOK-TIpaKTUKYM IO COCTABIICHUIO CXEM 3aKpBIThIE CMEIIaHHBIE
IpEeBpaIeHUH, OTpaKAIOUIUX T€HETUYECKYIO CB3b | BhINoaHeHue 3a1anui
MEXJTy YIJIEBOJOPOIaMU (Pabota B rpynnax u napax)
22 | IlepepaboTka yriaeBoOPOIHOTO ChIPhS [leperonka HedTu. Kpekunr HedTepo yKTOB.
Kokcoxummuueckoe mpou3BOJICTBO.
23 | XapaKTepHble XMMUYECKHE CBOMCTBA MPESTbHBIX | XUMHUECKHE CBOMCTBA KHCIOPOI0COASPKAIIMX OPraHMIESCKUX
OJIHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB; (PeHOJA | COETMHEHHI U CTIOCOOBI MX MOITYUYSHUS.
1 CITIOCOOBI MX TOJTYUCHHUS Brmoninenue 3agaHui
24 | XapakTepHble XUMHUYECKHE CBOMCTBA alIbJIETUIOB,
MpeNeNbHbIX KapOOHOBBIX  KHUCIOT, CJIOXHBIX
2(hUPOB U CIIOCOOBI X TOITYUCHHUS.
25 | CxeMbl IpEeBpAIICHAA OTPAKAFOIINX

ICHCTHUYCCKYIO CBA3b MCIKAY YITICBOAOPOJaMHU U
KHUCJIOPOACOACPKAINNMHY OPraHn4YCCKUMHA

CxeMbl IpeBpalleHU, OTPaXKAIOIME FTEHETUUECKYIO CBSI3b
MEK1y BEIIECTBAMHU: OTKPBITHIE, 3AKPBITHIE CMEIIAHHBIE.




COCAMHCHUAMM: OTKPBITBIC, 3aKPLITLIC,
CMCIIAHHBIC.

Brinoanenue 3agaHui

26 | Ypok-npakTukyM (DKCIEpPUMEHT)

27 | Cnoxubie 3¢upsl. XKupbl. YTIEBOIbI. Kupsl  kak  mOHUTATENbHBIE ~ BEIIECTBA. lwaponu3 u
TUJPUPOBAHUE  KHUPOB. Moromme cpeacta. Oxpana
oKkpyxarouier cpenbl. Kpaxman kak nuTaTeabHOE BEMIECTBO.
Crpoenne yrneBojoB. IIpumeHeHHe yrieBOJOB. AILIETaTHOE
BOJIOKHO. BBITIOTHEHNE 3a1aHni

28 | XuMu4ueckue CBOICTBA azorcojepkanux | XMMAYECKAE CBOMCTBA a30TCOAEPKAIIUX COCAUHECHUS U

COCJIMHEHUS U CTIOCOOBI X MOJTYyUYEHHUS. CIOCOOBI UX MOJYUYEHHUS.
BrinosnHenue 3a1anuit
29 | 'eneTnyeckas CBsI3b aMUHOB C IPYTHUMH KJlacCaMu
OPraHN4YEeCKUX COCAUHECHUN
30 | 'eneTnyeckas CBA3b AMHUHOKHUCIIOT C IPYTUMHU CxeMbl npeBpalleHui, OTpakarolue reHeTHYECKYIO CBSI3b
KJIaCCaMM OPTraHUYECKUX COCTMHEHUM MEXKy BEIIECTBAMU: OTKPBITHIC, 3aKPBIThIC CMEIIAHHBIE
31 | AzoTcoaepxaIniue reTepOIUKINIECKHE
COEIMHEHUS Brinonnenue 3aganui
32 | CxeMbl MpeBpalIeHUH IO TEME «
A3oTcoaepKalme CoeIMHEHUSI
33 | [lonsiTHe O BHICOKOMOJIEKYJISAPHBIX coeNMHeHUAX. | CHHTE3 OpraHuYeCcKuX COSTMHECHHUH B JabopaTopun, Ha
OCHOBHBIE METO/Ibl CHHTE3a TTOJTUMEPOB. npou3BoAcTBe. [lonydueHne opraHnyeckoro COeIMHEHUS
[Tonuatuinen. Honunponumnex. ONPENEIECHHOTO CTPOEHUS U3 OTINYAKOLIETOCA OT HETO 110
denonhopMalibIerHIHBIE CMOJIBI. CTPOEHHUIO COETUHEHUS TOCPEACTBOM OJTHOM MIJIM HECKOJIBKUX
34 | CunTeTHYECKHE KaydyKd U CHHTETHICCKUC XUMHUYECKHUX peakiuil. [lenmouku npeBpaiieHuii

BOJIOKHA. (pelIeHue 3a1a4 U yIpaKHEHUM )

(pelieHHE 3a4YETHBIX 3a4a4 U YIIPaKHEHUI )




KanengapHo-remarnueckoe mianupoBanme 11kimace

Ne | HaumeHoBaHuE TEMBI DIIEMEHT COJepKaHUs
/I
Tema 1. Xumuaeckuii amemeHT (3)
1 Crpoenue aroma. M30TOIBIL. SAnpo u >nekTpoHHas 000104Ka. DJIEKTPOHBI U TPOTOHBI.
Muxkpomup u makpomup. JlyanansMm 4acTull MUKpOMUDA.
Pemenue 3anau
2 OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUHU Pemenue 3a1a4u ¢ npuMEHEHUEM 3aKOHA COXPAHEHUSI
MacChl BEILIECTBA, 3aKOHA MTOCTOSIHCTBA COCTaBa, 3aKOHA
COXPAHEHUSI SHEPTUH .
3 Pacuértel c npumeHeHneM ypaBHeHUus MenzeneeBa | Pemenue 3amau
— Knaiinepona
4 Oco0eHHOCTH pa3MeNIeHUs AIEKTPOHOB TI0 ®duznyeckuii CMbICI KBAHTOBBIX YHCell (TJIABHOE,
OpOUTAIAM B aTOMaxX MajbIX U OOJIBIIUX opOUTaIbHOE, MATHUTHOE CIIMHOBOE KBAaHTOBBIC YKCIIA).
MEPUOI0B [TonsiTne atToMHOM opOuTaNIN. 3aceNeHNe aTOMHBIX
opOuTanei 3aekTpoHaMu. [I[pyuHIIMT MUHUMYyMa HEPTUH,
npuduun [laynu u npasuio XyHpa.
Brinmoanenue 3aganui
) CrpykTypa NepuoAN4eCcKON CUCTEMBI CtpyKTypa NeprUOIUYECKON CUCTEMBl XUMUYECKUX
xumuueckux aneMmeHToB JI. 1. Menneneena. sanemenToB J1. . MenpaeneeBa. OnpeniesieHUE CTPOCHUS
aToMa I10 UX KOOpJAUHaTaM. BeinonHeHne 3agaHnii
6 BaneHTHOCTB U CTENEHb OKUCIIEHUS BanenTHble 35eKTpOHBI. BasleHTHOCTE. BaneHTHbie

BO3MOKHOCTH aTOMOB. [IpuurHa BbicIIel BAJIECHTHOCTH
aTOMOB, BaJICHTHOCTh AJIEMEHTOB TIPU 00pa30BAHUH XU-
MHYECKOM CBSI3U MO JIOHOPHO-AKIICITOPHOMY MEXaHU3MY,




rpayecKue CXeMbl CTPOSHHS BHEIITHUX AJIEKTPOHHBIX CIIOEB
aTOMOB XMMHUYECKHX HJIEMEHTOB B BO30YK/ICHHOM U
HEBO30YXIEHHOM COCTOSIHUM. BhIMoIHeHNE 3a1aHui

OCHOBHBIE BUJIBI XUMUUYECKOH CBSI3U, MEXaHU3MBI
ux 00pazoBaHUs

Tunsl KPpUCTATINIMICCKUX PCUICTOK U CBOMCTBA
BCIICCTB

By xummnueckou CBA3U B IPOCTHIX U CJIOKHBIX BEIIECTBAX,
CXeMbl 00pa30BaHUs BEIIECTB C PA3IMYHBIMU BUIIAMU CBSI3H,
MEXaHW3M 00pa30BaHUs JOHOPHO-AKIIETITOPHON, KOBAJICHTHOM
CBSI3U, OCOOEHHOCTHU BOJIOPOHOM CBSI3H

HNonHasi XuMHU4Y€eCKasi CBSI3b U MOHHBIE KPUCTATUIMYECKUE
peuietku. KoBasieHTHas XUMUYECKas CBA3b U €€
KJaccuuKaus: mo MexaHu3smMy oopasoBaHusi (0OMEHHbIN
U IOHOPHO-aKIIENTOPHBIN), TIO IEKTPOOTPULIATEIILHOCTH
(momnsipHas ¥ HETMOJIIPHAsT ), TI0 CIIOCO0Y MEePEeKPhIBAaHUS
AIIEKTPOHHBIX OpOUTael (curma u mm), 1o KpaTHOCTU
(omuHapHasi, 1BOIHAs, TpOKHAas, MoayTopHas). [lonspHOCTh
CBSI3U U MOJSIPHOCTH MOJIEKyJbl. Kpuctannnueckue
PELIETKH JIs BEMIECTB C 3TOM CBA3BIO: aTOMHAA U
MoJIeKyJIsipHas. MeTtamndeckass XuMU4eCcKasi CBA3b U
MeTaJUIM4ecKasi KpucTauinieckas pemerka. Bogopoanas
CBSI3b: MEXXMOJIEKYJISIpHAs. U BHYTPUMOJIEKYJISIPHAS.
MexaHu3M 00pa30BaHUsI ATOU CBS3H M €€ 3HAUCHHUE.
HNoHHas cBs3b KakK MpeeNIbHBIA Cydaldl KOBAJIEHTHOMN
MOJIAPHOM CBSI3U; MEPEXOJ OJHOTO BUA CBSI3U B IPYrOM;
pa3HbIE BUJBI CBA3EH B OJJHOM BEILIECTBE.

BrImtosiHeHEe TECTOBBIX 3aJaHUN

XapaKTEepUCTUKA XUMUYECKOU CBSI3H.

OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOMN CBS3H
(HachpImaeMocCTh, HOISIPU3YEMOCTh, HAPABICHHOCTD ).
Brmmosinenue 3amanui

10

[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ
HEOPraHMYECKUX U OPTaHUYECKUX BEIECTB.

sp® - rubpuan3aus y aJKaHOB, BOJbI, AMMHUAKA, aIMa3a.
Sp? - rubpuAN3aIKs y coeIMHEHHH 60pa, aIKeHOB, aPEHOB,




JMEHOB, rpadura.

Sp - ruOpuaU3anus y COeAMHEHUN Oepuilins, alKUHOB,
kapOuHa. ['eomeTpusi MOJIEKyJI Ha3BaHHBIX BEIIECTB.
Brinoanenue 3agaHui

11 | JlucniepcHbIE CUCTEMBI. [TonsiThe o qucnepcHbIX cuctemax. JlucnepcuonHas cpeaa
u aucnepcHas Qasza. J[eBsATh TUIOB CUCTEM M UX 3HAYEHUE
B IIPUPOJIE U JKU3HU YesoBeka. /lucnepcHas cuctema c
KUJKOM cpesioil: B3BECH, KOJIIIOUIHBIE CUCTEMBI, UX
knaccupuxanus. 30iu v rexau. Ipdext Tungans.
Koarynsuusa. Cunepesuc. MonekyiasipHble U UCTUHHbBIE
pacTBOPBHI.
12 | 3agaum ¢ UCMONB30BAHUEM PA3HBIX CITIOCOOOB Pemienue 3anau
BBIP@YKEHUSI KOHIIEHTPAIIMU PACTBOPOB.
13 | Pacuérsl, cBsi3aHHbIE C IPUTOTOBJICHUEM Pemienvie 3amau
pactBOpoB. [IpaBuiio cMelIEeHNs pacTBOPOB,
(«rpaBMIIO KpecTay).
14 | Kpucramnoruaparsl Pemenne 3amau
15 | Knaccudukaius XuMAYEeCKUX PEaKIIUA B [ToHsiTHE O XUMHUYECKON PEAKIUHU, €€ OTINYHE OT SAINCPHOU

OPraHUYECKON U HEOPTaHUYECKON XUMUHU.

peakuuu. Peakium amoTponu3anuu U U30MepU3aIiii.
Peakmum, uaymiye ¢ ”3MEHEHHEM COCTaBa BEIECTBA: 110
YHUCIIY ¥ XapaKTepy pearupyronmx u 00pa3yrommuxcs
BEIIECTB (Pa3JIOKEHHUsI, 3aMEIICHHUs, 0OMEHa, COSTMHEHNS );
1o u3MeHeHuto creneneit okuciaenus (OBP u ne OBP); no
TerioBoMY 3G (HeKTy (IK30- ¥ SHIOTEPMHUUECKUE); TI0
¢aze (roMo- ¥ TeTepOreHHBIE); 10 HAITPABJICHUIO
(oOpaTtumMbie U HEOOpPATUMBIE); IO MCTIOIB30BAHUIO
KaTain3aTopa (KaTaTUTUYECKUE U HEKATAIUTHYECKHUE); 110
MeXaHU3MYy (paJiuKaibHble U HOHHBIE); 10 BUAY SHEPIUH,
WHUIMUPYIOMIEH peaknuio (poToxumMmudeckue,




paJualOHHbIE, YIEKTPOXUMHUYECKUE, TEPMOXUMUUYECKUE).
Brinoanenue 3aganui

16

CxopocTh XuMHUYECKUX peakunil. DakTopsl,
BIIASIOIME HA CKOPOCTD PEAKLMM.

[Tonsitue o ckopoctu. CKOPOCTb TOMO- ¥ TETEPOrEHHOMN
peakuuii. JHeprus akTuBaluu. OaKTOPHI, BIUSIOIINAE HA
CKOPOCTB PEaKLMii: IPUPOJa PEArUPYIOIINX BEIIECTB,
KaTaJIn3aTOPbI, TEMIIEpATypa, KOHLUEeHTpauus. Karanms
rOMO- U T€TEPOreHHbIN, NX MEeXaHU3Mbl. DEPMEHTHI, UX
CpaBHEHHE C HEOPraHNYECKUMU KaTaIN3aTOPaMHu.
Nuruburtopsl u kataautudeckue sael. [loBepxHOCTD
CONPUKOCHOBEHHUSI pPEarupyoINX BEIIECTB.
Brinosnenue 3agaHuil.

17

XUMHYECKOE PABHOBECHE.

[ToHATHE O XUMUUYECKOM paBHOBECUU. PaBHOBECHBIE
KOHIIEHTpaluu. JluHaMuyHOCTh paBHOBecusa. KoHcTanTa
paBHOBecusi. DaKTOPHI, BAUSAIONIME HA CMEILICHUE
paBHOBECHSI: KOHLICHTpAIlUs, 1aBJICHHUE, TEMIIEpATypa.
[Tpunuun Jle [larenwse. BeinonHenne 3aqanui.

18

[Tpou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM
CII0COOOM.

[IpoMpllITIEHHOE TOTYyYE€HHE XUMUYECKUX BEIIECTB Ha
MpUMEPE MPOU3BOJICTBA CEPHOU KUCIOTHI. [IprHIHAIBI
XUMHUYECKOT0 IPOU3BOJCTBA

XUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEIbl U €0
MOCJIEICTBUS

19

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peakuu(OBP).

Crenenb okucnenus. Knaccudukanus peakuuii B CBeTe
aeKTpoHHOM Teopuu. OcHoBHBIE MOHATHS OBP. MeTonbl
cocTaBieHusa ypaBueHuit OBP: MeTo[1 311€KTpOHHOTO
OanmaHca, METOJI ONTypeakiuid. BiusHue cpeapl Ha
nporekanre OBP. Knaccudukamus OBP. OBP B
OPraHUYE€CKON XMMHUHU. BBINOJIHEHNE 3aTaHUI.

20

DnexkTponuTuueckas auccoryanus. (3./1.)

BHGKTpOJ'II/ITI)I " HCOJICKTPOJIUTEL. MexaHu3zm
BHGKTpOHHTquCKOﬁ aucconranuvu ¢ pa3iInddbIM BUJIOM




cBs3u. CBoMCTBA KATUOHOB M aHMOHOB. KHMCIIOTEI, comnu,
ocHoBaHus B cBeTe J./[. Crenens J./1.u €€ 3aBUCUMOCTB OT
MPUPO/IBI JIEKTPOJIUTA U €T0 KOHILIeHTpannu. KoHcranTta
nuccorumanuu. Crynenyaras auccouuanus. CBoiicTBa
PacTBOPOB JIEKTPOJIUTOB. BhINONIHEHNE 3a1aHUI

21

Bonopoausiii moxkasarens.

Huccounanus Bojabl. KoHcTanTa €€ nucconuanuu. loHHoe
MpOMU3BECHUE BObI, Bomopoanklil nmoka3arens - pH.
Cpenbl BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB. 3JHAUCHUE
BOJIOPOJIHOTO MOKA3aTeNs JJI1 XUMUYECKUX U
OMOJIOTMYECKUX TTPOIIECCOB.

22

IM'moponms.

[lonsiTue rugponusa. ['Maponn3 OpraHuvuecKux u
HEOPraHUYECKUX BEIIECTB (rajloreHaIKaHOB, CIOXKHBIX
3¢upoB, yriaeBojoB, 0enkoB, AT®) u ero 3HaueHue.
['uaponus conelt - Tpu cityvast. CTyneH4aTblii TUAPOIIU3.
HeobOparumsriit runponus. [Ipaktudeckoe 3HaUeHUE
ruJiponuvsa. BelonHenue 3aganni

23

MeTtaniel.

[TonoxeHre METaJI0OB B IEPUOJUUYECKON CUCTEME U
cTpoeHue ux atomoB. [IpocThie BelecTBa-MeTasIbl:
CTPOEHUE KPUCTAIOB U METAJITMYECKAsI XUMUYECKasI
cBs13b. Amorponusi. O6mume gunyeckrue cBOMCTBA
METaJIJIOB U BOCCTAHOBHUTEIIHLHBIC CBOMCTBA UX:
B3aHMMO/ICHCTBHUE C HEMETAIIIIaMU (KHUCIOPOI0M,
rajoreHaMu, CEpoi, a30TOM, BOJAOPOJIOM), C BOJIOH,
KHCJIOTaMH, pacTBOPaMHU COJIeH, OpraHM4eCKUMU
BeIlleCTBaMU (CIIUPTaMH, TajJoreHaIKaHaMu, (PEHOJIOM,
KHCJIOTaMH), O mesiouyaMu. OKCUIBI U THIPOKCHIBI
METaIJI0B. 3aBUCUMOCTE CBOMCTB dTHUX COCIUHEHUI OT
CTEIICHEH OKHCIICHHS METaJIJI0B. 3HAUCHUE METAJIJIOB B
MIPUPOJIC U KU3HU OPraHNU3MOB.




24

Koppo3sus metamios

IloHsATHE KOppO3uU. XUMUYECKass KOPPO3Usl.
DnekTpoxuMuueckas koppo3us. CrocoObl 3alIUThI
METaJJIOB OT KOPPO3UHU.

OO61m1ue crocoObl MOTYYeHUsT METALIOB. MeTallibl B
IPUPOJIE. METAJUTYPIUs U €€ BUJIbI: TUPO- U TUIPO-
ANEKTPOMETAIUTYPIHUsl. DIEKTPOIU3 PACINIABOB U PACTBOPOB
COEJIMHEHUI METAJUIOB U €r0 3HAauYeHHUE.

25

PacuéTel o Teme «IIEeKTpOIU3»

Brmmonnenue 3aganui

26

Hemertamel.

[TonoxeHre HEMETAIUIOB B MIEPUOIMUECKON CUCTEME,
CTPOEHHUE UX ATOMOB. DJIEKTPOOTPULIATEILHOCTD.
HNuepTHbIe ra3pl. HemeTanmel - mpocThie BENIECTBA.
ATOMHOE ¥ MOJIEKYJISIPHOE CTPOEHUE UX. AJIOTPONHUSL.
XuMudeckre CBOMCTBA HEMETAI0B. OKHUCIINTEIBLHBIC
CBOICTBA: B3aUMO/JICUCTBHUE C METAJNIaMH, BOJIOPOAOM,
MEHEE IEKTPOOTPULATEIILHBIMU HEMETAJIAMH,
HEKOTOPBIMH CJIOKHBIMHU BEIIECTBAMHU.
BoccranoBuTenbHbIE CBOMCTBA HEMETAJIOB B PEAKIUAX CO
GbTOpPOM, KUCIIOPOAOM, CIIOKHBIMHU BEIIECTBAMU-
OKHUCJIUTEISIMHU (A30THOM M CEPHOM KUCTOTAMH U . ).
Bogopoansie coenunenus HemetauioB. [lonmydenue nx
CHUHTE30M M KOCBEHHO. CTpOEHHE MOJIEKYJ U KPUCTAVIOB
TUX coenuHeHH. du3ndeckue cBorcTBa. OTHOIIEHHE K
Boj¢e. MI3MeHeHHe KUCI0THO-OCHOBHBIX CBOMCTB B
nepuojax u rpynnax HeconeoOpasyroiiue u
coyieo0pa3yrolre OKCUabl. KucmopoaHbie KHCIIOTHI.
HN3MeHeHne KMCIOTHRIX CBOMCTB BBICIINX OKCHIOB B
TUJIPOKCHJIOB HEMETAJUIOB B IEPUOJIAX U TPYyMIIAX.

27

Kucnotsl OpPraHn4CCKHUC U HCOPraHU4ICCKHC.

3aBHCUMOCTH CBOMCTB KHCJIOT OT CTCIICHH OKHCJICHHS
HEMCTAJlIaA.




KucnoTel B cBETE NPOTOIMTUIECKON TEOPHH.
CornpsiyKeHHbIE KUCIIOTHO-OCHOBHBIE TTAPHI.
Knaccudukanus opraHu4ecKux 1 HEOPraHMYECKUX KUCIOT.
OO011e cBOMCTBA KMCIIOT: B3AMMOJEHCTBUE OPTaHUYECKHUX
Y HEOPraHUYECKUX KUCIIOT ¢ METAJUIaMU, OCHOBHBIMU U
aM(pOTEpHBIMU OKCUIAMU U THUJIPOKCUAAMH, C COJISIMU,
oOpa3zoBaHue CI0XHBIX 23(UpoB. OCOOCHHOCTH CBOMCTB
KOHILICHTPUPOBAHHOM CEPHOU U a30THOU KHUCJIOT.
OCco0EeHHOCTH CBOMCTB YKCYCHOW U MypaBbUHOM KHUCIIOT.
BrinosiHeHue 3a1anui

28

AMdoTepHbIe OPTraHUYECKUE U HEOPTaHUUYECKUE
COECIMHEHHUS.

AM(bOTGpHBIG COCAUHCHMUA B CBCTC HpOTOHHTH‘ICCKOﬁ
TCOPHH. AM(bOTepHOCTB OKCHAOB U THAPOKCHUIAOB
MNEPCXOAHBIX MCTAJIJIOB: BBaHMOHeﬁCTBHC C KHCJIOTaMH U
mejJI0o9aMu

29

[ToHsiTHE O KOMILJIEKCHBIX COCIUHCHUAX

KommnekcooOpa3zoBartens, IUraHbl, KOOPIUHAIIMOHHOE
YHCII0, BHYTPEHHSAS cepa, BHEIIHS cepa.
Homenknarypa nansasix coequaennit. [Ipumepsr
coeMHeHUH. AM(POTEPHOCTh AMHUHOKHCIIOT:
B3aUMOJEHCTBHE aMUHOKHCIIOT CO IIEJI0YaMU, KUCIOTaMH,
CIIUpPTaMU, JIPYT ¢ Apyrom (oOpa3oBaHUE MOTUIEIITHIOB),
o0pa3oBaHre BHYTPEHHEH coi (OMMIOJISIPHOTO HOHA

30

I'eneTnueckas CBA3b MCXKOY KilIaCCaMH
OpPraHNYCCKHUX N HCOPTaHHUYCCKHUX COCI[HHCHHﬁ.

[IoHATHE O TEHETUYECKOU CBSI3U U TEHETUYECKUX PsIAax B
HEOPraHWYECKOM U OPraHNYeCKOM XuMuu. [ 'eHetnueckue
pAIbl MeTasuia (Ha IpUMeEpe KajablUs U JKelle3a), HeMeTasia
(cepbl U KpeMHHUS), IEPEXOTHOTO 3JIEMEHTA (LIMHKA).
['eHeTnyeckue pslibl U TEHETUYECKAs CBSI3b B
OpraHUYECKON XUMHU (COCTMHEHUS IBYXaTOMHOTO
yraepona). EquHcTBO Mupa BemecTs.

Brmmosinenue 3amanui




31 | Llenouku npeBpanieHui, OTpakarouiue Beinonnenune 3aganuii
T€HETUYECKYIO CBSA3b MEXKY KJlaccaMu
HEOPTraHUYECKUX U OPraHUUYECKUX BEIIECTB.
32 | XuMus u SKOJIOTHS. XUMHUUYECKOE 3arpsI3HEHUE OKpYKatolieit cpeanpl. OxpaHa
ruapocdepsl OT XUMUYECKOT0 3arpsi3HeHus. OXpaHa MOYBBI
OT XUMHYECKOTO 3arps3Henus. Oxpana atmocepsl OT
XUMHUYECKOro 3arpsisHeHust. Oxpana (yaopsl u GpayHbl OT
XUMHUYECKOT0 3arpsi3HeHUs. BUOTeXHOIOoTHS U TeHHas
WHXKEHEPUS.

Brictynnenus yyanuxcs

33 | Xumus U MOBCeHEBHAS )KU3Hb YeIOBEKa JomarnHss anteka. MoII#e U YUCTSIINE CPEICTBRA.
CpenctBa 60psOBI ¢ OBITOBEIMU HaceKOMBbIMU. CpelicTBa
JUYHOM TUTUEHBI U KOCMETUKH. XUMUS U MHIIA.
MapkupoBKa yIaKOBOK MHUIIEBBIX U THTHEHUYECKHUX
MPOJYKTOB U YMEHUE UX UUTATh. JKOJOTHS KUJIHILA.
XHUMUS U TEHETHKA YeJIOBEKa.

BricTynnenus yyanmxcs

34 IlonBenenue uToros BreicTymuienust yuammxcs

ﬂ'l/l pe KT()p CA MoanucaHo undppoBon NOANUCHIO:
Hupektop C.A. YMHOBa
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