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TEMATUHECKOE NNAHWUPOBAHUE

8 KNACC

3/4 4 B Hepnesto, Bcero 102/136 u; 5/3 u — pesepBHOe Bpemd.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

Pazmen 1. IlepBoHavaJbHbIe XUMHYecKHe MoHATHA (25/38 u)

Tema 1. Xumusg —
BaskHasl 00JIACTb
€CTeCTBOZHAHUA U
IpaKTHYeCKOH
JeATeIbHOCTH
gyegoBeka (6/10 u)

IIpegmer xumuu. Ponb XvMHU B JKU3HU Ue-
noseka. IlonaTue o6 MCTOPUM BO3ZHMKHOBEHWU S
U pasBUTHA XUMUV. XVUMHSA B CHCTeMe HayK.
Tena m BemecTBa. PUanMUeCKHe U XUMUUYECKTE
cBoiicTBa BeimmecTB. PuU3WUeCcKUe U XUMUUYECKUe
ABJICHUS.

TlonaTue o TeopeTHUYeCKMX M 3MIUPUUECKUX
MeToJaX MO3HAHWSA B €CTeCTBEHHBIX HAayKaX.
IIpencraBienusa o HayyHOM MO3HAHUM Ha 3M-
IHpUYEeCKOM ypoBHe: HabiiofeHWe, U3MepeHUe,
SKCIEePUMeHT, MOJeJINpOBaHNe, BEIUNCIEHUE;
Ha TeOpeTUUeCKOM ypOBHe: HayuHbIe (BaKTHI,
npoGiemMa, IMIIOTe3a, Teopus, 3akoH. McTouHu-
KM XUMWYecKoil uHpoOpMAIUN.

Tlonarme o MeTomax paGoTHl ¢ XUMUUECKUMU
BemecTBamMu. O0opyAoBaHue IMKOJLHON XUMH-
yecKoit saboparopuu. IlpaBusna GezonacHOro
ofpamnieHus ¢ BellecTBAMMU U J1abOPaTOPHBIM
006OpYAOBAHUEM.

PackpriBaTh CMBICH H3yUaeMBIX
TOHATHUH.

PackpriBaTh posb XUMHUU B
npupoJe M JKU3HU UeJIOBeKa, eé
CBSI3L C JPYTUMU HAayKaMHU.
XapakTepusoBaTh HaydHBIe Me-
TOABl M3YUeHUS IPUPOSEI.
CrnenoBaTh IpaBUIAM IIOJb30-
BaHUSA XUMUUECKOH Iocynoil u
JabopaTopHbIM OGOpPYAOBAHUEM,
a TakKe IpaBUJIAM OOpalleHU
C XMMHUUECKUMU BeIlllecTBaAMHU B
COOTBETCTBUU C WHCTPYKIUAMU
IO BLIIOJHEHWIO IPAKTHUECKUX
pabor.

PaznuuaTh umcThie BellecTBa u
cMecH; I'OMOTeHHBIe U TeTepOoTeH-
HBIE CMecCH.
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YucTele BeIecTBa W cMecHu. IIpuMepsl IPHUPOI-
HBIX cMeceii: BO3IyX, IpPUPOAHLIN ras, HedTh,
IpUPOIHLIe BOALI. IIOHSATHE O TOMOTEHHLIX U
TeTepOTeHHLIX cMecaX. CIocobrl pasieleHus
cMeceli. OUMCTKA BeIeCTB.

JdemoHcTpauu
1. JlaBopaTopHOe 000pYyIOBaHUE.
2. Paznuunble BUJABI XMUMHUUYECKOH ITOCYHABI.
3. O6paaz1pl BeIecTB.
4. Croco6bl pazfeseHUs cMeceit
(bunbrpoBaHmUe, BLHIIAPHUBAaHWE, NUCTHUJIIANNA,
xpomaTrorpadusg).

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. Usyuenue u omucanue Gpu3nNUeCKUX CBOHUCTB
06pasIoB HEOPraHUYECKUX BEIecTB.
2. Nayuenue cnocoboB pasiesieHusA cMmeceii
(c IOMOIIbIO MAarHuTa).
Ilpaxmuuecrue pabomut
Ne 1. IIpaBuna paboTel B JabopaTopuu M IIPHU-
éMbl oOpalmeHusa ¢ JabopaTOpHLIM 00OpYyIOBa-
HHUEM.
Ne 2. PaspeneHue cMmecell (Ha IpuMepe OUHCT-
KH II0OBapeHHOI coam)

Ha6mrogaTs 1 onmuchiBaTh Gu3n-
yecKUe CBOIHCTBA BeINECTB.
IInanmpoBaTh U TPOBOSUTH
XUMHUUECKUH 9KCIepUMEeHT II0
pasfeNeHNI0 cMecell BelrecTB.
BricTpauBaTh pasBépHYTLIE
OHChbMeHHbIe M YCTHBIE OTBETEHI
c omopoil Ha wHpOpPMAIWIO U3
yueGHUKA U IPYyTUe UCTOUHUKYI
uHpOPMAIUY, T'PAMOTHO HCIIONb-
30BaTh U3YUEeHHBIN IMOHATHHHBIN
ammapar Kypca XUMUU

Tema 2.
BemectBa m
XHMHUeCcKHe
peakiuu
(19/28 u)

ATOMEBI ¥ MOJIEKYJbl. XUMHUUECKNe DJIeMEeHTEI.
Azpik xuMuyu. CUMBOJL XUMHUUYECKHX
2JieMeHTOB. IIpocThlie M CJIOKHEBIE BeIlecTBA.
MeTannsr m HeMeTaJlsibl. BelecTBa
MOJIEKYJISPHOTO M HEMOJIeKYJISIPHOTO CTPOSHUS.

L] PaCKpBIBaTB CMBICJI U3y4UYaeMBbIX

TMOHATHH ¥ 3aKOHOB U IIpHUMe-
HATH HTH NOHATHUSA IPU Olmca-
HUU CBOMNCTB BeIeCTB U UX
npeBpalleHumii.
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHUe

OcHoBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

Xumuueckasa dopmysna. BareHTHOCTL aTOMOB
XUMHUECKUX 3JIEMEeHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemmecTB. OupejeneHne BaJeHTHOCTU
aToMOB 10 GopMyJaM OMHADHBIX COoeNUHeHWH
u cocTaBieHUe GOPMYJ OUHAPHBIX cOoeqUHEeHUN
IO BAJEHTHOCTH aTOMOB.

OrHOocuTenbHas aToMHas Macca. OTHOCHUTEIb-
Hasl MoOJIeKyJsapHas Macca. MaccoBas gomns
XUMHUUECKOTO 3JeMeHTA B COeUHeHUU.
Haxoxxaenune mpocreiimeit ¢opMyasl BelllecTBa
IO MACCOBBEIM JOJISIM 3JIEMEeHTOB.

KoauuecTBo BemecTBa. Moab. MoaspHas
Macca. BzamMoCBA3b KOJIMUECTBA, Macchl

¥ Ymcia CTPYKTYPHBIX €JUHUI] BellecTBa.
Moasapuaa Macca cMecu BemecTB. MosbHas
JIONST XUMUUYECKOTO 3JIeMeHTa B COeIMHEHWU.
Haxoxxaenune mpocreiimeit ¢opMyasl BelllecTBa
IO MOJBHBEIM JOJSAM 3JeMeHTOB.

XumMuyeckme sgBIeHUA. XUMUUeCKas pPeaklnums
U e MPUIHAKU. YCJIOBUS IPOTEKAHUSI
XUMHUECKUX peakiuil. 3aKOH COXpaHeHU:
Macchl BeIllecTB. ATOMHO-MOJIeKyJIsapHas
Teopusa. JKuU3HbL M IeATeTbHOCTH

M. B. JlomoHocoBa.

XumMuyeckme ypaBHeHHUS. TUIB XUMUYECKUX
peakiuii (coefuHeHUs, Pa3IOKEHU,
3aMellleHNd, 00MeHa).

Paznuuate pusuyeckue

U XUMU4YecKNe fABJIEHUS,
00BbACHATH UX CYIIHOCTHL C TOUKH
3peHNsA aTOMHO-MOJIEKYIAPHOH
TEODPUHU.

OnpefenaTs NpU3HAKK
XUMHUUYECKUX DeaKIuit, yCIOBHUSA
UX NIPOTeKaHHUd.
KnaccupunupoBarsh XxuMuueckue
peaknuu (II0 UHUCAY U COCTABY
pearupyiomux U obpasyomuxcs
BeIleCTB).

Wcnonb30BaTh XUMUUYECKYIO
CHMBOJINKY, HOMEHKIATYDY.
CocTaBadaATh GOPMYJIbl OMHAPHBIX
BellleCcTB 10 BAJIEHTHOCTH H
ONIpeleNATh BaJIEHTHOCTH IIO
dopMysIaM BeIecTB.
PaccraBiaaTh Ko3hpuUIMEeHTH B
cxeMaxX XMMWUYECKHUX DPeaKIuii.
IIpumenaTs ecTecTBEHHO-
Hay4YHBIe MeTOJABl IIO3HAHUS

(B ToM umcie HalnioJeHUe,
MOJeINPOBaHNe, SKCIEPHUMEHT
¥ OCHOBHEBIE OIlepallui
MEBICJIIUTENbHON JeATeILHOCTH
(cpaBHeHUe, Kilaccudpuranusg)
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PacuéTrr mo XUMHUeCKUM YpaBHEHUSIM
KOJIMYEeCTBa M MacChl MCXOAHBIX BEIeCTB WU
NPOLYKTOB DPEaKIIVN.

JdemoHcTpauu
1. dusuueckue ABJIeHHUA (pacTHpPaHUE caxapa B
CTYyIKe, KUIeHHe W KOHJEeHCAIUS BOILI U T. I.).
2. XuMuuecKkue dBJIeHUA (pasjorKeHIe
caxapa, B3aUMOJeHcCTBHe Kejieza C Cepoii,
B3amMOJIefiCTBHEe CepHOH KHCJOTHI ¢ XJOPHUIOM
Gapus, MOJNyUeHMe W PasoKeHWe TUAPOKCHIA
menu(Il), BzauMogelicTBHe Kejesa C PacTBO-
pom conu Menu(Il), BzammogelicTBrue COABI UIHN
MeJa ¢ cougHOM KuciuoToi).
3. O6paaipl BelecTB KOJIUYECTBOM 1 MOJb.
4. OUBITH, WIJIIOCTPUPYIOIINE 3aKOH
COXPAHEeHHUSA MAaCCHI.

JlaGopaTopHble U IpaKTHYecKHe PaGOThI
Jla6opamopHbie onvimbl
1. OzHakoMJeHHNe ¢ 00pasilaMU IIPOCTHIX
(MeTaJIOB M HEeMeTaJJIOB) U CJOKHBIX BeIIecTB.
2. Habawojenve pusudeckux (IJIaBieHHEe
BOCKA, TasgHWe JIbJa) U XUMHUYECKUX (ropeHue
CBeUU, NPOKAJMBaHUe MeJHON NIPOBOJIOKN)
SABJIEHUH.
3. HabmiomeHnue n onucanue IPUIHAKOB
MMPOTEeKAHUSA XUMHUUECKUX PeaKInil pasHBIX
THUIIOB.
4. Habaogenne u oIMcaHUe OIIBITOB,
WTIOCTPUPYIOMUX 3aKOH COXPAHEHHS MAacCHI.

I W3YUeHUs BeIecTB U
XUMHUECKUX peakumii.

® CyeOBATH IIPaBUJIAM
TOJIL30BAHUSA XUMUUECKOi
nocynoit u sabopaToOpHbBIM
ofopyroBaHUeM, a TaKKe
mpaBuiIaM OOpameHus ¢
BeIlleCTBAMU B COOTBETCTBUU C
WHCTPYKUUSAME IO BBIIIOJIHEHUIO
JNaGopaATOPHLIX XUMUUECKUX
OIILITOB.

® JIpoM3BOAUTL BBHIUMCJIEHUS INIPU
pemeHnN yueGHBIX 3aJad.

B YyacTBOBaThb B COBMeCTHOI pabo-
Te B Iape WJIHN TPYyIIe.

® BricTpaumBaTh pasBEPHYTHIE
OHChbMeHHbIe M YCTHBIE OTBETEHI
c omopoil Ha wHpOpPMAIWIO U3
yueGHUKA U OPYTUX HCTOUHUKOB,
B ToM umcie HHTepHeTa
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

5. O3HaKOMJeHHE C MOOeJIAMKU aTOMOB H
MOJIEKYJI.

Brruncnenus
— OTHOCHUTEJbHOH MOJIeKyJISAPHOH Macchl
BeIlecTB, MOJSAPHON Macchl, Macchl BeIlecTB U
KOJIMUYeCcTBa BeIecTBa;
— MAaccoBOH JOJM XUMUUYECKOI'o sJIeMeHTa II0
dopMyse coefUMHEHNT;
— npocreiimeil ¢GopMyJbl BelllecTBa IO
MACCOBBIM HJIM MOJBHBEIM JOJSAM 3JeMeHTOB;
— [0 YpPaBHEHUSAM XUMHUYECKO! pearIiiuu:
KOJIMUEeCTBa BeIecTBa, MACCHI IO M3BECTHOMY
KOJIMYECTBY BeI[eCcTBa, Macce pPeareHTOB HJN
TNPOLYKTOB pPeaKkIuu

Pasznen 2. BaxHelilllne npeacTaBUTENIH HeOpraHUYECKHX

BemnrecTB (46/61 u)

Tema 3.

Boznyx.

ITouarue o razax.
Kucmopoa. Oxcuabl
(14/19 )

Bozgyx — cwmech rasoe. CocTaB BozAyXa.
ITonarume o razax. 3akoH ABorajpo.
Mounsapnblit 00Bb6éM razoB. OTHOCUTEIbHAS
ILIOTHOCTDL Ta3oB. OmpemeseHne OTHOCUTENILHON
MOJIEKYJISAPHOM Macchl rasooGpasHOTo Belre-
CTBa TIO0 M3BECTHON OTHOCHUTENLHOH INJIOTHOCTH.
O6BLéMHBIe OTHOIIEHUS Ta30B IPU XUMUUECKUX
peaxrIuax.

B PacKkprIBATH CMBICJ H3yYaeMBbIX
NOHATHH M IPHUMEHATb 3TH IIO-
HATHUSA IPYU ONHCAHHUHU CBOMCTB
BeIllecTB M WX IIpeBpaleHuii.

®m XapaKTepu30BaTh (ONIHCHIBATEH)
cocTaB BO3AyXa, PUIHUECKHE U
XUMHYECKHe CBOICTBa KHCIOPO-
Jla, CIIOCODOBI ero IIOJIy4YeHHd,
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Kucmopon — sneMeHT ¥ IIpOCTOe BeIEeCTBO.
Haxomxgenme xmejopoga B mpupoje, Gusu-
YecKWe W XUMHUYecKHe CBOMcTBa (peakimu
ropeHus u okucieHus). IIpoleccrl okuciaeHUS
B sKuBoit mpupoge. Oxcuarl. [IpumeHeHme
kucyopoga. Crnoco0bl MOJyUeHUs KHUCIOpoJa

B JaGopaTopuy W IPOMEBIIIJIeHHOCTH. [IoHsA-
THe o KaranusarTope. Kpyroesopor kuciopona
B nmpupoge. O30H — anjoTponHas MoAUDUKa-
nusa kucaopoga. O30HOBBIM ciaoit. Paspymenue
030HOBOTO CJOSA.

TennoBoit addpeKT XUMUUECKON peakuuu,
TepMOXUMIUeCKe YPaBHEHUS, 9K30- U 9HJO-
TepMudeckre peaknuu. TomnuBo. Mcmonabso-
BaHVe YIVIS M MeTaHa B KauecTBe TOIJIHBA.
BarpsasHenue Boanyxa. [loHATHe 0 IapHUKOBOM

s dexrTe.

JdemoHcTpauu
1. KauecTBeHHOe oIpefelieHne KHUCIOPOAa NIPHU
IOMOINY Tielolnedl JYUMHKH.
2. KonmuecTBeHHOE oNpejeseHNe COAep:KaHMA
KHCJIOPOJa B BO3LyXe.
3. Ilonyuenue, cobupaHue U M3yUyeHUe CBOICTB
KHUCJIOpOJa.
4. Habaonenne B3aMMOJEHCTBUS BeIeCTB C
KHUCJIOPOAOM ¥ YCJIOBHII BOBHUKHOBEHUS H IIpe-
KpaleHus TOpeHusd.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHuiil onvim
1. O3HaKkoMJIeHHe ¢ 00pas3laMu OKCHJOB K OIIH-
caHme UX CBOMCTB.

MpuMeHeHNe W 3HaueHue B IIPHU-
polle U XW3HU UeJOBEKa.
CpaBHHUBATL peaklMy TOPeHUS U
MeJJIEHHOT'O OKHCJeHM.
CobupaTrs npubop A IIoJyUe-
HUA KHCJIOPOIa.

PacmosnaBaTh OMBITHBEIM IIYTEM
KHCJIOPOS.

Wcmonb30BaTh XUMUUECKYIO
CUMBOJIUKY JJIs COCTABJICHUS
GOpPMYJ BeImecTB, MOJEKYJIIp-
HBIX YpPaBHeHUIH XUMHUUECKUX
peaknuii ¢ ydyacTueM KHCJIOPOZA.
OOBACHATL CYIIHOCTD SKOJOTH-
YeCKHUX MPo6JeM, CBA3AHHELIX C
3arpsA3HeHNeM BO3AyXa.
CrenoBaTh IpaBuJyaM Oesolac-
HO# paboThl B JaGopaTopuu Ipu
WCIIOJb30BAHNY XUMMWUECKOH IIo-
cyIbl m 0GOpPYAOBaHUSA, a TaKKe
MpaBUJaM OOpAIeHNsT C TOPIOUH-
MU BeIlleCTBaMHU B OBITY.
IInamupoBaTh W OCYINECTBIATH
Ha TpaKTHKe XUMHUUYECKHe sKCIIe-
PUMEHTHI, IPOBOAUTEL Habm0le-
HUA, OeJaTh BLHIBOALI IO Pea3yJib-
TaTaM SKCIEePUMEHTA.
BRIUMCIATL KOJIHMYECTBO Belle-
CcTBa, 06BEM Taza 1o GopMyJaaM.
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

Ilpaxmuuecras paboma
Ne 3. ITonyuenue u cobupaHue KHUCIOPOAA,
ua3yueHHe ero CBOMCTB.

Brruucienus
— 00B6Ma, KOJHMUecTBA BelllecTBa rasa IIO
M3BECTHOMY €ro KOJHUUECTBY BeIleCTBa, O00BEMY;
— OTHOCHUTEJLHOH IIJIOTHOCTH Ta30B;
— OTHOCHTEJLHOH MOJIeKYJAPHOH Macchl rasa
IO M3BECTHOM OTHOCHUTEJbHOI IIJTOTHOCTH;
— 00BEMOB rasoB MO YPAaBHEHUI0 XUMHUUECKOit
peaxium;
— 10 YpaBHEHHUSAM XUMHUUYECKOI peakIum:
KOJIMUeCcTBa BelllecTBa, 00BEMAa, MACCHI IIO
M3BECTHOMY KOJHUECTBY BellleCTBa, O00LEMY,
Macce pPeareHTOB MJM HPOIYKTOB DPeaKIIMK

IIpoBOAUTE PACUETHEI IO
YPaBHEHUAM XUMUUECKUX
peaknuii: KoauuecTBa, o0bEMa,
MaccChI BeIeCTBa II0 M3BECTHOMY
KOJIMUECTBY BellleCTBa, O00BEMY,
Macce pPeareHTOB WMJIHU IPOAYKTOB
peaxmuu.

VuacTBOBAThL B COBMECTHOM
paGoTe B mape WU TpyIIIe.
BricTpanBaTh pas3BEPHYTEHIE
MHUCbMeHHbIe W YCTHEBIE OTBETHI
c omopoil Ha WHPOPMAIAIO U3
yueOHHKA U OPYTHUX HMCTOUHUKOB,
B ToM umcie WHTepHeTa

Tema 4. Bomopon.
ITouarue

0 KHCJIOTAX

H COIIX

(6/8 u)

Bogoponx — »iaeMeHT W OpocToe BelmecTBo. Ha-
XOKJeHNe B IpHUpoOle, pUINUECKUe W XUMUUe-
CKHe cBolicTBa (Ha IpuMepe B3auMoJAeHCcTBUA C
HeMeTALJIAMH U OKCUIAMU METAJJIOB), IpPUMe-
HeHHUe, CIOCOOLI IOJIyueHu . VcImolb3oBaHUe
BOJOPOJA B KaueCcTBe TOILIMBA.

ITousTe o KmMcaoTax M coJagx. CocTaB KHCJIOT
u coueii.

PackpreIBATL CMBICT H3yUYaeMBIX
MOHATHH ¥ TPUMEHATH STHU II0-
HATHUA OPHU OMHUCAHUHU CBOICTB
BeIlleCTB U WX IpeBpalleHuiH.
XapaKTepu30BaTh (ONIUCHIBATDH)
pusuUecKne U XUMHUUeCKUe
cBOICTBa BOJOPOJAA, CIOCOOLI ero
TMoJIyUeHns, IpUMeHeHHNe, COCTaB
KHCJOT M COJIel.
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JdemoHcTpauu
1. IlonyueHnue, cobupanue U pacloszHaBaHUe
BOJIOPOJA.
2. T'openue Bogopoaa.
3. BzaumogeiicTBre BoAOpOJa C OKCHIAOM
mepn(1l).

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHuiil onvim
BsaumopeiicTBUe KHCJIOT ¢ MeTaJIJIaMU.
Ilpaxmuuecras paboma
Ne 4. TTonyuenue u cobupaHue BOAOpoOJa, H3Y-
YyeHUEe ero CBOMCTB.

Brruucienus
— 00B6Ma, KOJHMUecTBA BelllecTBa rasa IIO
M3BECTHOMY €TI0 KOJHWYECTBY BeIleCcTBA HUJIU
00BHEMY;
— 00BEMOB rasoB MO YPAaBHEHUI0 XUMHUUECKOit
peaxium;
— 10 YpaBHEHHUSAM XUMHUUYECKOI peakIum:
KOJIMUeCcTBa BelllecTBa, 00bEMAa, MACCHI IIO
M3BECTHOMY KOJHUECTBY BellleCTBa, O00LEMY,
Macce peareHTOB WMJHM HPOIYKTOB DPeaKIIuK

CobupaTrs npubop A IIoJyUe-
HHUS BOJOpPOJA.

ITonyuaTh, cobupaTh BOLOPOX,
NpOBePATH Ha UHUCTOTY M JOKa-
3BIBATh ero HaJudue.
Hcnonp30BaTh XUMHUECKYIO
CUMBOJIMKY [AJISI COCTaBJIEHUS
GopMyJ BelecTB, MOJEKYJIIP-
HBIX YPaBHEHUI XUMUUECKUX
peakmuil ¢ ydacTueM

BOJOpPOJA.

CrnemoBaTh IpaBuiiaM Oezomac-
HO# paboThl B JaGopaTopuu Ipu
HUCIOJB30BAHUY XUMUUECKOH
TIOCYABl U OGOPYZOBaHMA,

a TakKe IpaBUJIAM OOpalleHU
C TOPIOUVUMH BeIeCTBAMU

B OBITY.

IInanmpoBaTh M OCYI[ECTBIATH
Ha IpaKTHKe XUMHUeCKUe JKCIIe-
PHMEHTHI, IPOBOIUTL Habuione-
HUS, AejaTh BBEIBOJBI II0 DPE3YJb-
TaTaM SKCIePUMEeHTA.
YuacTBOBaThL B COBMECTHOI pabo-
Te B Iape WJIHN TPYyIIe.
BricTpauBaTh pasBépHYTHIE
OHChbMeHHbIe M YCTHBIE OTBETEHI
c omopoil Ha wHpOpPMAIWIO U3
yueGHUKA U IPYTUX HCTOUHUKOB,
B ToM umcie HHTepHeTa
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

Tema 5. Bopga.
PacTBOpBbI.
ITonsaTue 06
OCHOBAHUAX
(12/18 )

Pdusznyeckme cBoiicTBa BoAbl. Boma B mpupoje.
AHaTN3 M CHHTe3 — MeTOJbl M3YUeHHSI CoCTa-
Ba BOJBI.

XuMHrueckre cBOMCTBA BOJABI (PeaKIUU ¢ Me-
TaJIaMU, OKCHUJaMH MeTaJlIOB U HeMeTAJJIOB).
CocraB ocHoBaumii. IlonaTre o6 MHAMKATOPAX.
Boga kak pactBopurteab. PacTBophl. PacTBo-
PUMOCTL BelllecTB B Boje. HachimeHHbIe U
HeHACHIMeHHLIe, KOHIeHTPUPOBAHHEIE U Pas-
GaBJeHHbIe pacTBOpPLI. PAKTOPLI, BIUAIOIINAE
Ha PacTBOPUMOCTDL TBEPABIX M Ta3000pa3HBIX
BemecTB. CIIocoGEl BLIPaKeHUSA KOHIEHTPAIUK
PacTBOPOB: MAaccoBasd JOJIA PACTBOPEHHOTO Be-
IecTBa, MOJAPHAA KOHIIEHTPAITHS.

Posn pacTBOpOB B mpHUpofe U KUIHU UesoBe-
ka. KpyroesopoT BoAbl B Impupoie. 3arps3HeHUe
MPUPOIHLIX BoA. OXpaHa M OUMCTKA IIPHUPOI-
HBIX BOJ.

JdemoHcTpauu
1. 3JeKTposiu3 BOJALI; CUHTE3 BOJLI.
2. BzauMogelicTBHe BOJABI ¢ MeTaljJaMHu (HaTpH-
eM U KaJbI[ueM), C OKCHJaM! MeTaJJIOB.
3. UccrenoBaHue pacTBOPOB KUCJIOT U IMesoueii
C TIOMOINbI0 MHAMKATOPOB.

PackpreIBATL CMBICT H3yUYaeMBIX
MOHATHH ¥ TPUMEHATH STHU II0-
HATHUA OPHU OMHUCAHUHU CBOICTB
BeIlleCTB U WX IpeBpalleHuiH.
XapakTepusoBaTh (pU3UUECKUe U
XUMHUUYeCKHe CBOMCTBA BOJBI, eé
POJIb KAaK PACTBOPUTENS B IPHU-
POIHEBIX Tpolieccax.

OnpenenaTh PaCTBOPUMOCTD
BeIecTB, IOJbL3ysAch Tabuauiieit
PacTBOPUMOCTH .

CoCcTaBJgaTh YpaBHEeHUS XUMHUUe-
CKMX peakIimii ¢ yuacTHeM BOMEBI.
CocTaBagaTh QOPMYJIEI OCHO-
BaHMUU, JaBaTh UM HA3BAHUI;
COCTaBJATH YPABHEHUSA XUMH-
YeCKHUX PeakIluili ¢ yuacTuem
OCHOBAHUMH.

OOBACHATL CYIIHOCTD SKOJOTH-
YeCKHUX MPo6JeM, CBA3AHHELIX C
3arpsAsHeHNeM IPUPOIHBIX BOI,
CIIOCOOLI OUMCTKU BOJBI OT IIPHU-
Mecelf, Mephsl IO OXpaHe BOJ OT
3arpA3HEeHU .

AganusupoBaTh HHPOPMAIIHIO O
BIUSAHUYN TPOMBINIIEHHOCTH,
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JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. UccaenoBanue ocoGeHHOCTeH pacTBOpeHUA
BeIeCTB C PAsIWUHOH PACTBOPUMOCTHIO.
2. IlpuroroByeHue PacTBOPOB C OIpelesIEHHOMH
MOJSIPHON KOHIeHTpAaIuell pacTBOPEHHOTO
BeIlecTBA.
Ilpaxmuuecras paboma
Ne 5. IIpuroToBieHve pPacTBOPOB C ONpeJesEH-
HOIt MaccoBoOil JgoJieil pPacTBOPEHHOTO BelllecTBA.
IIpuroroBneHme pacTBOPOB C OIpeAeEéHHON
MOJSIpHOH KOHIleHTpaIueil pacTBOPEHHOTO
BeIlecTBA.

Brruncnenus

— C WCUIOJb30BAHUWEM IMOHATHUS «MAaCCOBAT
JIOJIS1 BeIlleCcTBA B PACTBODE»;
— € WCUIOJb30BAHUEM MOHATHUSA «MOJIPHAT
KOHIIEHTPAIIUS PACTBOPEHHOTO BellecTBa»;
— ¢ WCUIOJb30BaHUEM I'padUKOB
PACTBOPUMOCTH [JI PACUETOB PACTBOPHUMOCTH
BeIecTB

CeJbCKOTO X03diicTBa, TpaHCIOP-
Ta ¥ Jp. Ha COCTOSHUE OKPYXKa-
folei cpelbl.

IInanmpoBaTh M OCYI[ECTBIATH
Ha IpaKTHKe XUMHUeCKUe JKCIIe-
PHMEHTHI, IPOBOIUTL Habuione-
HUS, AejaTh BBEIBOJBI II0 DPE3YJb-
TaTaM 9SKCIIepUMeHTa.
IIpoBOAUTE BRIUMCIEHUS C IPU-
MeHeHVeM MOHATHUA «MaccoBas
JIOJIST BeIlecTBa B PACTBODE».
YuacTBOBaThL B COBMECTHOI pabo-
Te B Iape WJIHN TPYyIIe.
BricTpauBaTh pasBépHYTHIE
OHChbMeHHbIe M YCTHBIE OTBETEHI

c omopoil Ha wHpOpPMAIWIO U3
yueGHUKA U IPYTUX HCTOUHUKOB,
B ToM umcie VHTepHeTa.
IIpoBOAUTE IpPOEKTHO-UCCIELOBA-
TeJbCKHEe paboThl II0 M3yuaeMoit
TeMe

Tema 6. OcHOBHBIE
KJIACCHI
HeOPTaHHIeCKUX
coeqUHeHuH
(14/16 u)

Knaccupuxranysa HeopraHMUYeCcKUX cOoefUHEHUMN.
Oxcupgbl: cocTaB, KIacCUPUKAIMA:
coyeoOpasyiomue (OCHOBHBIE, KUCJIOT-

Hble, aMdoTepHbIe) U Hecoseo0pasyiouiue;
MeXRIyHapoHas HOMEHKJIATYpa M TPUBUAJILHLIE
Ha3BaHUSA OKcHUJoB. IlonyueHVe W XUMUUECKUe
cBOIfCTBA KHCJIOTHBIX, OCHOBHEIX M aMdoTep-
HBIX OKCcHAOB. HaxoskJeHue B NIpUpOJe U NIPU-
MeHeHUe.

PackpriBaTh CMBICT OCHOBHBIX
XUMHUUECKUX TOHATHH, HIIO-
CTPHUPOBATH WX B3aMMOCBS3L U
NPUMEHATL 3TH IOHATUSA NIPU
ONIMCaHWU CBOICTB BeIecTB U
UX IpeBpalleHunii.
KnaccupunupoBars usyuaeMblie
BelllecTBa IO COCTABY M CBOiCT-
BaM.
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

TlomaTue o THAPOKCHIAX — OCHOBAHUWAX U
KHUCJIOPOJCOAEePIKAINX KUCIOTaX. KUCIoTEH.
Knaccupuranusa xucmor. MexgyHapogHas
HOMEHKJIaTypa W TPUBHAJbHLIE HA3BAHUSA
kucyor. Pusnueckme W XUMHUECKHe CBoiicTBa
KHCJIOT (B3amMogelCTBHe ¢ MeTasjaMu,
OCHOBHBIMY OKCHUJAMU U OCHOBAHUIMIN).

Pan axrusHocTu MerasuioB H. H. Bexerosa.
Tlonyuenmne xwucior. KucmoTel B mpupoge,
npuMeHeHVe BajKHEeHIIWX KWCJOT.
OcuoBanuda. Kiaccudpukranusa ocHOBaHUIA:
UEJI0UN U HePACTBOPUMBIE OCHOBAHMA.
MexngyHaponHas HOMEHKJIATYpa U
TpUBUAJbHbIe HasBauusa ocHoBaHmil. Illémoun,
UX CBOHMCTBa ¥ CIIOCODOBI IOJNYUeHHU.
HepacrBopuMble ocHOBaHUS, UX CBOMCTBa 1
CcoCOGH TOJIYUeHUS.

Ilonatue 06 aM@oOTepHEIX THAPOKCHIAX (Ha
npuMepe TUAPOKCUIOB IMHKA U ATIOMHHUI):
XuMHUUYecKue cBolicTBa (BlauMoJelicTBUE C
KHUCJIOTAMU U IeJoOUaMu) M MMoJyUeHUe.
IIpuMmeneHVe BasKHEHNINX OCHOBAHMIL.

Conu (cpenHme, KHCJIble, OCHOBHELIE,
IBoliHbIe). MexxgyHapoiHasd HOMeHKJIATypa U
TpUBUAJbHBIe Ha3BaHUdA colyeili. Pusnueckue u
XUMHUUYecKHue cBolicTBa coliell (BsaumogelicTBue

® CoCTaBJATL QOPMYJILI OKCHUIOB,
KHCJOT, OCHOBaHMUI, coJjieii u Ha-
3BIBATH HMX IO MeXIYHApOAHOI
HOMeHKJIaType.

B XapaKTepusoBaTh O0IINe XU-
MHUUYeCKHe CBOMCTBA M3yUeH-
HBIX KJIACCOB HEOPTAHMUECKUX
BellleCTB, 0COOBIe CBOMCTBA HX
BayKHeNIMUX IIpejcTaBuTesieit, ux
TMoJiyueHne U IpUMeHeHUe.

® COCTABJATL MOJIEKYJISPHBIE
ypaBHeHUSA peakIluii, WIJIIOCTPHU-
PYOIIUX XUMHWUeCKHe CBOMCTBA
M CHOCOOLI ITOJIYUeHUS BeIleCTB
M3YUYeHHBIX KJIACCOB/TPYIII,

a TaKKe IMOJATBEP:KIAIOITUX
TeHeTHUECKYI0 CBSI3L MeXKIy
HUMH.

= [IporHOo3UpOBAThH CBOICTBA Be-
IITeCTB Ha OCHOBe OOIMUX XH-
MHYECKHX CBOICTB M3YyUeHHEBIX
KJIaCCOB/TPYIIT BeINEeCTB,

K KOTOPLIM OHH OTHOCSTCSH.

® [Tpom3BOAUTL BLIUUCJICHUS IIO
YPaBHEHHAM XUMHUECKUX peak-
Ui,
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CpelHUX coJielf ¢ MeTalJaMH, KHUCJIOTaMH,
menouaMu u coyaMu). IloayueHHe colteit.
HaxosxZeHrVe B MpUpoJe W NIpHMeHeHUe
BasKHeHIMuX coJei.

TeHeTnueckas CBA3b MeXIY KJIaccaMU
HeOpraHWYeCKUX COeJTMHEHWH.

JdemoHcTpauu
1. O6paas1pl HeOpTraHUYECKUX BeIecTB
Pa3MIMUHBIX KJIACCOB.
2. OUbITEI, HUIMIOCTPUPYIOIYTE XUMHUUECKIe
cBOIiCTBA KJIACCOB HEOPTAHWYECKUX BEIeCTB.
3. OUbITHI, JeMOHCTPHUPYIOU[NE TeHeTUUecKue
CBS3HU MeXKJy BellleCTBAMU, COCTABISIOIMINMU
TeHeTHYeCKNe DAJBl MeTalja M HeMeTaJlia:
TOpeHMe Kanblusa (cepbl) B KUCJIOPOJE,
pacTBOopeHme ofpaaylolierocs oKCHUAa B
BOJle U WCILITAHWE IIOJIYUEHHOTO PacTBODa
MHIUKATOPOM.
4. KonuuecTBeHHOe M3yUeHUEe peaKIuU
HeliTpanusamuu.
5. CpoiicTBa aM@OTEePHLIX OKCHIOB U
THUIPOKCUAOB.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. Ompegnesenme pacTBOPOB KUCJOT U IeJioueit
C IOMOIIBI0 MHAMKATOPOB.
2. UsyueHre B3aMMOJEHCTBUSA KUCJOT C
MeTallIaMU, peakluil HeHTpalusalym.
3. BzaumogeiicTBre pacTBOpa CEpHOIl KMCJIOTHI
¢ oxkcugom Menu(Il).

® [I7aHUPOBATL M OCYIECTBIATD
Ha TpaKTHKe XUMHUUYECKHe sKCIIe-
PUMEHTHI, IPOBOAUTEL Habm0le-
HUA, OeJaTh BLHIBOALI IO Pea3yJib-
TaTaM SKCIEePUMEHTA.

B YyacTBOBaTb B COBMECTHOMH pa-
6oTe B TMape WJHU TpPYyIIIe.

® BricTpamBaTh pasBEPHYTHIE
MHUCbMeHHbIe W YCTHEBIE OTBETHI
c omopoil Ha WHPOPMAIAIO U3
yueOHHKA U OPYTHUX HMCTOUHUKOB,
B ToM umcie WHTepHeTa
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

4. TlonyueHVe HepacTBOPMMBIX OCHOBaHWUIA.

5. BaauMogelicTBHe HepaCcTBOPUMEBIX OCHOBAHUIH
C KUCJIOTaAMU.

6. Pasnmoxenue rugpokcuga Mmenu(ll) npu Ha-
TpeBaHUU.

7. BrlTecHeHHe OJHOTO MeTajjia APYTUM U3
pacTBopa COJH.

8. BzaumogeiicTBue ruJpoKcuaa IUHKA C
pacTBOpaMu KHCJOT M Ifejoueif.

9. Croco6bl MOJIyUeHUS coJieil.
Ilpaxmuuecras paboma

Ne 6. Pemenme sKcIlepUMeHTAJNbHBIX 3ajau IO
TeMe «OCHOBHEBIE KJacChl HEOPTaHWYECKUX CO-
eJIUHeHuH».

Brruucienus

— 10 YpaBHEHHUSAM XUMHUUYECKOI peakIum:
KOJIMUeCcTBa BelllecTBa, 00BEMAa, MACCHI IIO
M3BECTHOMY KOJHUECTBY BellleCTBa, O00LEMY,
Macce pPeareHTOB WJM HPOIYKTOB PEaKITHHU;

— Macchl IPOAYKTA PeaKIuy II0 M3BECTHOMH
Macce OIHOTO M3 MCXOMHBLIX BeIecTB, B3ATOTO
B BHJE PacTBOpa, COAEP:KAIllero olpeneéHHYIO
MAaCCOBYIO JOJII0 PACTBOPEHHOTO BelllecTBa
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Pasznen 3. Ilepuognueckuii zaxon u Ilepuoguueckas cucreMa xuMudeckux ajnemeHToB [. . MeHpgeneesa.
CrpoeHHe aTOMOB. XMMHUYecKasa CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIe peaknuu (26/34 u)

Tema 7.
Ilepuoguuecruii
3aK0H U
Ilepuoguueckas
cucreMa
XUMHYeCKHX
3JIeMeHTOR

. . MeHpgeseeBa.
CTpoeHHe aToMa
(14/18 u)

TlepBble HMOMBITKY KJIaCCUDUKAINN XUMUUe-
CKUX 3JIeMeHTOB. [IoHATHE O TPYyINax CXOAHBIX
BJIeMEeHTOB (IIeJIOUHLIe U IeJOUHO3eMeJLHLIe
MeTaJbl, TaJIoTeHbl, HHEePTHLIe (OIaropoiHbIe)
rasmpl. JJIeMeHTHl, KoTopble ofpasyioT amdorep-
HBIe OKCHUJLI U THUIPOKCHUIEL.

ITepuonuueckuit zakon. OrkpoiTue Ilepmonmue-
ckoro 3akoHa. Ilepumoamueckass cucTeMa XUMU-
yeckux synemMeHToB . WI. MengeneeBa. Ko-
POTKOIepuoAHad U AJIUHHOIepmogHasa GHOPMEI
Tlepuopmueckoil cucTeMBl XUMHUUYECKUX 3JIeMeH-
ToB II. 1. MenmeneenBa. Ilepuoabl u I'PYIIIIBL
(A- u B-rpynmer).

OcHOBHBIE CBeJeHUSA O CTpoeHuH aToMoB. Co-
cTaB aTOMHEIX faiep. CoBpeMeHHOe oIpejee-
HHUe IOHATUA «XUMHUecKUil sixeMeHT». Hzo-
TOIBLI KaK PA3HOBUJHOCTH ATOMOB XUMUYECKOTO
ajeMeHTa. PalloaKTUBHOCTh. DJIEKTPOHEL.
DJIeKTpOoHHAA opOuTaNb. JHepreTHUeCcKue yYpOoB-
HU ¥ DOLYPOBHHU aToMa; S-, p-, d-opburanu.
SJeKTPOHHbIe KOHPUTYPAIUY U 3JIeKTPOHHO-
rpadudeckre HopMyIbl aToMOB. PuanuecKuit
CMBICJ TIOPSAAKOBOTO HOMepa, HoOMepa Iepuoja
U I'pyNObl 3aeMeHTa. CTpoeHUe 3JIeKTPOHHBIX
060oJIoueK aTOMOB IIepBHIX 20 XUMHUUECKUX 3Je-
meHTOB Ilepuoaunueckoit cucremsl II. Y. Men-
JlelleeBa: paclpejfieieHne 3JIeKTPOHOB

L] PaCKpBIBaTB CMBICJI U3yUaeMBbIX

nouatuit u Ilepuoamueckoro
3aKOHA.

Knaccupunumposars, mayuaeMble
XUMHUUYeCKHe 3JeMeHTHI U Be-
IIfecTBa IO COCTABY W CBOMCTBAM.
XapakTepuzoBaTh oOIIUe U
OTJIMUUTENbHBIE TPUSHAKH
MEeJIOUHBIX MeTaJJIOB, I'aJIoTeHOB,
UHePTHLIX (0JaropoJHBIX) I'as0B.
CooTHOCUTL 0003HAUEHU,
KOTOpLIe MMeITCS B
ITepuoauueckoit cucreme
XUMHUUYECKHUX 3JeMeHTOB, C
YHUCJIOBEIMHU XAPAKTePHUCTUKAMH
CTPOEHUSA ATOMOB XUMHUUECKUX
3JIEMEHTOB (COCTaB U 3apAf
anpa, obllee YHUCIO 3JeKTPOHOB
U pachupefiesieHle WX IO
BJIEKTPOHHEBIM CJIOSM).
OOBICHATL CBA3b IOJOKEHUS
anemMeHTa B Ilepuomuueckoit
CHCTeMe C COCTABOM aToMa, pac-
pefejieHueM 3JeKTPOHOB IIO
SHEPTeTHUECKHM YPOBHAM, IIOJ-
YPOBHAM ¥ OPOUTATIAM y ATOMOB
TePBBEIX UETBIPEX IIePHUOIOB.




s

IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

IO SHEePreTHUYEeCKUM YPOBHAM, IOAYPOBHAM U
opburanam. Pusuueckuit cmuica Ilepuonuue-
CKOT'O 3aKOHAa.

3aKOHOMEPHOCTH M3MEeHeHHS pajuyca arTo-
MOB XMMHWUECKHX 3JeMeHTOB, MeTAJJINUeCKUX
¥ HeMeTAJJINUEeCKUX CBOMCTB IO T'PYIIaM HU
nepuogamMm. MasmeHeHme cBOUCTB coeluHeHUH
XUMHUUYECKUX 3JI€MEHTOB B IIepHOJaX U TPYyI-

MogenvpoBaTs cTpoeHHe aToMa,
DHEPTeTHUECKUX YPOBHEH U
IOAYypPOBHel IpU IIOMOINHU
PUCYHKOB, 3JeKTPOHHBIX
KOHGUIrypalluif U 3JIeKTPOHHO-
rpaguuecKkux PopmMyJi.
OO0BICHATL O0IIume
3aKOHOMEPHOCTH B H3MeHeHUU
CBOHCTB XMMHUUECKHUX B3JIEMEHTOB

max. XapaKTepucTHKa XUMHUUECKOTO »JieMeHTa
Mo ero moJo:keHuio B Ilepumommueckoil cucTemMme
. . Meupgeneena.

3nauenmue Ilepmoamueckoro saxkoHa u Ilepumonau-

(usMeHeHUe DPaJUyCOB aTOMOB,
DJIEKTPOOTPUIATEILHOCTH,
BaJICHTHOCTH) U WX COeJWHeHUH

ewwedJodu senoged sendawud)

YecKoil CHCTeMbl XMUMHYECKNX 3JIEeMeHTOB I
Pa3BUTUA HAYKH U NIPAKTUKU.
.. MengeneeB — yuéHBIH M T'paKIaHMH.

JdemoHcTpauu
Tabauna «Ilepuoguueckas cucreMa XUMMUe-
ckux asnemeHToB I[. . MengeneeBas.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. OsHakOMJIeHUe ¢ 00paslaMy MeTajljJOB U
HEeMeTAJJIOB.
2. MogenupoBaHnue moctpoeHus llepmonnue-
ckoit cucrembl . M. MenpeneeBa

B IIpefiesiaX MaJbIX IIEPUOAOB
¥ TJIaBHBLIX IOATPYII C YUETOM
CTPOEHUSA UX ATOMOB;
XapaKTepn30BaTh XUMHUUECKHe
DJIEMEHTEI MEePBBEIX TPEX
epuooB, KaJMuil, Kaabluit u
WX COeIUHEHUS IO IIOJIOKEHUIO
B Ilepuoauueckoit cucreme
.. Mengeneena.
IIporunosupoBaTh cBoiicTBa
XUMHUUYECKUX 3JeMeHTOB

¥ UX CoeIUHEHWHN Ha
OCHOBAHHUU 3aKOHOMEpPHOCTEH
Ilepuoanueckoit cucTeMbl
XUMHUYECKHX 3JeMeHTOB.
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Wcmonb30BaTh MHGOPMAITMOHHO-
KOMMYHUKAITMOHHLIE TeXHOJOTUH
(AUKT) nna cosjanua Mojenei,
MOATOTOBKU IMpe3eHTaIlnit,
JOKJANOB U IIPOEKTOB II0 TeMe.
VuacTBOBAThL B COBMECTHOM
paGoTe B mape WU TpyIIIe.
BricTpanBaTh pasBEPHYTHIE
MHUCbMeHHbIe W YCTHEBIE OTBETHI
c omopoil Ha WHPOPMAIAIO U3
yueOHHKA U OPYTHUX HMCTOUHUKOB,
B ToM umcie WHTepHeTa

Tema 8.
XuMudyeckas CBA3b.
OKHCIUTEJIBHO-
BOCCTAHOBHUTEJIh-
HbIe peakITHH
(12/16 )

ANIeKTPOOTPHUIATEIbHOCT XUMUUECKAX
3JEeMeHTOB.

XuMuuecKas CBf3b. BUABI XUMHUECKOI CBA3H:
KOBAJIeHTHASA TOJSpPHAsA CBI3b, KOBAJEHTHAS
HeMoJSIpHasA CBSA3b, MOHHAA CBA3b. MeXaHM3MEI
o0pazoBaHUA KOBaJIEHTHOH U MOHHOM CBA3U.
DJIeKTPOHHBIE M CTPYKTYPHLIE GOPMYJIBI
BemecTB. KaTHOHLI M aHWOHEI.
Kpucrannuueckune m aMopdHEBIe BeIlecTBA.
THUILI KPUCTANINUECKNX PEMIETOK: MOHHAM,
aTOMHAS W MOJEeKYJApHasd — U UX
XapaKTePUCTUKH.

IIpuunuel MHOTOOOpPA3Us BeINecTB,
3aBHCHMOCTDL CBOMCTB BellleCTB OT COCTAaBa U
CTPOeHU .

Crenenb okuciieHus. Ompefesenue cTeleHeit
OKHCJIeHUS aTOMOB B OMHAPHBIX COeIUHEHUAX.

PackpbiBaTh CMBICKI H3YUYaeMbIX
HNOHATUH M NPUMEHATH 3TU IIO-
HATUA OPHU ONMUCAHUU CBOMCTB
BeIlleCTB U UX IIpeBpalleHmii.
OnpenenaTb BUJ XUMHUUYECKOH
CBSI3W B COeJMHEHUU.

VYMeTh O0BACHATL IMPUUUHHO-
CJIeCTBeHHYIO CBf3b: CTpOeHUe
aTOMOB —> BHJ XUMUUECKOIil
CBSI3W B COeJUHEHUHN —> THUII
KpUCTAJINYECKOH peuméTku —
dusnyecKkre cBolicTBa BellecTBa.
IIporunosupoBaTh cBoiicTBa Be-
IMeCTB Ha OCHOBAHWHN 3HAHUMN O
BUAAX XUMHWUYECKO!l CBA3KM U
TUNIAX KPUCTAJLINUECKUX
PeIméeToK.
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OxrxoHuaHue mabJ.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

OKNCIUTeTbHO-BOCCTAHOBUTENIbLHLIE PEAKITAN.
IIpomeccrl OKMCIEHNSA ¥ BOCCTAHOBJIEHUS.
XumMuyeckme 3JIeMeHThl — OKUCIUTeNN U
BoccTaHoBuTenu. CocTaBieHne ypaBHeHWH
TPOCTBIX OKUCJIUTENIbHO-BOCCTAHOBUTEILHBIX
peakIuii m paccTaHOBKa B HUX KOs(DPUIMEHTOB
MeTOoJOM 3JIeKTPOHHOTro Ganamca.

JdemoHcTpauu
1. Mogenu aToMOB, MOJEKYJI.
2. O3HakoMJIeHHEe C MOJeIAMHU
KPHUCTANINYECKUX DeINéTOK IMOBapeHHOoit couu,
rpadura, TBEpAOro okcuia yriepoga(IVv).
3. OKHCINTEeIbHO-BOCCTAHOBUTEIbHEIE PEAKITHU:
ropeHue, PeaKIUK PA3JIOKEeHUS, COeTUHEeHMN .

Brruncnenus

— [0 YpPaBHEHUSAM XUMHUYECKO! pearIiiuu:
KOJIMUeCcTBa BellecTBa, 00bEMa, MAaccChl IO
M3BECTHOMY KOJHYECTBY BelllecTBa, 00BEMY,
Macce peareHTOB HJIN IPOJYKTOB DPeakluu;
— mpocTeiinmeil MoJeKyJIapHON (HOpMYJIbI
BellleCTBa II0 M3BECTHBIM MACCOBLIM IOJAM
2JIeMEeHTOB

MogenupoBaThs cTpoeHUE MO-
JIeKyJ TIPpU IOMOINU PUCYHKOB,
Mozesell, BJIIeKTPOHHBIX U CTPYK-
TYPHBIX GQOpMYJI.

Hcnonb3oBaTh XHMUUYECKYIO
CUMBOJIUKY JJI COCTaBJIeHUSA
GdopMya BellecTB, 3JIEKTPOHHOIO
GasaHca peakimii.

OnpenenaTh cTelleHb OKUCJIEHUS
aTOMOB XMMHUECKHX B3JIeMeHTOB
no ¢popMyJIaM U COCTABJIATH
dopmMyabl OMHAPHBIX cOoefHHe-
HUil 10 CTelleHUW OKUCJIEHUSA
aTOMOB XHMUUECKUX B3JIeMeHTOB.
OnpenenaTh OKUCIUTENb U
BOCCTAHOBHTeNb. PaccTaBidaTh
KO3(pPUIIMEeHTEI B cXeMaX IIpo-
CTHIX OKUCJIUTEJbHO-BOCCTAHO-
BHUTEJbHBIX peaKIWi MeTOoJOM
3JIeKTPOHHOTrO OajyaHca.
Hab6monaTh XxuMHUUYeCKMe OIBITHI
o IJIaHy, aHaJU3UPOBATL U
JleJaTh BBIBOJEL.

HUcnonbzoBaty UKT gna cosza-
HUA MoJeJell, MOATOTOBKU IIpe-
3eHTaIui, DOKJIAJ0B IO TeMe.
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® BricTpamBaTh pasBEPHYTLIE

OHChbMeHHbIe M YCTHBIE OTBETEI
c omopoil Ha wHpOpPMAIWIO U3
yueGHUKA U IPYTUX HCTOUHU-
KOB, B ToM uucie WHTepHeTa

9 KNACC

pacCurMTaHHOI'O Ha 4uB HeleJlo.

3/4 u B Hepnesio, Bcero 102/136 u; 5/10 u — pesepBHOe BpeMmd.
3HauKOM (*) OTMeUeHbl JUJaKTHUYeCKre eIUHHUIBI, BXOJAAIlNe B CoJepxKaHume Kypca,

TemaTuueckue OJIOKH,

TeMbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

Paszgen 1. BenrecTBo U XMMHUYecKAs peaKIus

(34/36 u)

(8/8 1)

Tema 1.

IloBTOpEeHUE U
yIiIyOoJeHHe 3HAHUWH
0 BelllecTBe

Crpoenne aTomMoB. IlepuoamuecKkas cuUCTeMa XHU-
MHUYECKHX 3JeMeHTOB B CBeTe TEOPUH CTPOEeHUS
atoMma. IlocliefoBaTelIbHOCTDL 3AIIOJHEHUA BJeK-
TPOHHEBIX OpOUTalieli aTOMOB MAJLIX IEPHUOAOB.
OcOGeHHOCTH 3aIIOJHEeHUA 3JIeKTPOHHEBIX Op-
6uraneit aTroMoB OoJbMIKUX IepuogoB. CreleHb
OKHCJeHUST M BAJEHTHOCTL. IlepHOIUUYHOCTH
W3MeHeHUsA CBOICTB XMMHUECKUX 3JIEMEeHTOB

U WX COeIMHEeHMH (OKMCIUTeNIHLHO-BOCCTAHOBU-
TeJbHbIe CBOMCTBA, KMCJIOTHO-OCHOBHELIE
CBOICTBA OKCUJOB M TUIPOKCUIOB).

® XapaKTepH30BaTh XUMHUUECKHe
DJIEMEHTHI TEPBBIX TPEX IIepHo-
IOB, KalwWii ¥ KaJbIUil Mo uUX
nojoxenuto B Ileproanueckoit
cucteme II. 1. Mengeneena.

= [[porHo3upoOBaThH CBOMCTBA
XUMHUUYECKUX 2JIEMEHTOB U UX
coeIVHeHUl Ha OCHOBAHHU 3a-
KoHoMmepHocTelt Ilepuommueckoii
CHCTEMEI.
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ewwedJodu senoged sendawud)

IIpodonxenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

CrpoeHue BemecTBa. BuUAbl XMMHUUECKON cBSI3U
(noHHas, xoBajeHTHasa). OOMeHHEBIH U Jo-
HOPHO-aKIeNTOPHEIN MexaHuaM o0pasoBaHUS
KOBAJeHTHO# cBA3u. MeXKMOJNeKyIIpHble B3a-
uMoJelicTBuA (BOLOPOLHAS CBA3b, CHUJILI BaH-
Iep-Baannca). THOE KpHCTANIHUECKHUX DeIlé-
TOK, OCODEHHOCTH CTPOSHUS KPHUCTAJINUECKUX
peltéTok. 3aBUCHMOCTE CBOMCTB BellleCTBa OT
THUIIAa KPUCTANJINUYECKOH PeIméTKN W BUIA XHMU-
YeCKO# CBA3HU.

JdemoHcTpauu
1. Mofenu KpHUCTANJINUECKUX PEITETOK Heopra-
HUYEeCKUX BeIlecTB.
2. Bugwr Tabaun «llepuoanueckasd cucreMa Xu-
mMuueckux siemenToB . Y. MenngeneeBa»

B OnpenenaTh BUJL XUMHUUECKOH
CBAZH W THUI KPUCTANINUYECKOH
PeIéTKN BeIecTBAa.

= [[porHo3upoOBaThH CBOMCTBA
BeIlleCTB B 3aBUCHMOCTH OT HX
CTPOSHU A.

B YMeTh OOBACHATL IPUUUHHO-
CJIeICTBeHHYIO CBS3b: CTpOeHUe
aTOMOB XMMMUYECKOTO 3JIeMeH-
Ta — BHUJ XUMHUECKOHW CBA3U B
ero COeINHeHUW —> THUI KPHU-
CTAJIINUECKO# peméTKn —> (Pusu-
YyecKHe CBOIICTBa BelecTBa.

B Mcmonb30BaTh eCTeCTBeHHO-HAa-
YUHBIe METOJbI IO3HAHUA, B TOM
yucjie HaGmiofeHne, N3MepeHne,
MOJeJUPOBaHNe, SKCIePUMEHT
(peanbHBIHI U MBICJIeHHEBIH).

® BricTpamBaTh pasBEPHYTHIE
MHUCbMeHHbIe W YCTHEBIE OTBETHI
c omopoil Ha WHPOPMAIAIO U3
yueOHHKA U OPYTHUX HMCTOUHUKOB,
B ToM umcie WHTepHeTa

Tema 2. OcHOBHBIE
3aKOHOMEPHOCTH

Knaccupuranua xuMmyecKUX peaknuil mo pas-
JUYHBIM OpHU3HaKaM (IO UHCJIY U COCTABY

L] PaCKpBIBaTB CMBICJI U3yUaeMBbIX
HNOHATUH U IIPUMEHATb 3THU
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IpoTeKaHUA
XUMHYeCKHX
peaxmuii
(14/14 )

YJacTBYIOIMUX B PEAKIIUU BeIlecTB, IIO Te-
woBoMy 3G @deKTy, o M3MeHeHWIO cTeleHel
OKHCJIeHNS XUMHUECKUX 3JeMeHTOB, IO 00paTu-
MOCTH, IO VUACTHIO KaTaimsarTopa, II0 arperar-
HOMY COCTOSHWIO DEeareHTOB).

ONeMeHTH XUMUUYECKOH TepMOJUHAMUKU.
JHepreTuka XuMHUecKux peakinuii. TemaoBoit
addeKT XUMHUecKOl peakiuu. JK30- U 9H-
JOoTepMHUeCKVe DeaKIUM, TePMOXUMUUeCKUe
ypaBHeHusA. 3akoH ['ecca ¥ ero cieicTBULI.
BriumcneHusa mo TepMOXMMUUYECKHM ypaBHe-
HUAM.

TlomaTme o cKOpOCTH XMMUUYECKOH peaKIInu.
3aKoH AeiicTBYIOMUX Macc. DHEPTUs aKTHU-
Baruu. PaxTOPHl, BAUAIONNE HA CKOPOCTD
xuMuUueckoil peaxknuu. IloHATHe 0 KaTanuae.
DepmeHTH. UHTUOUTOPEI.

ITonsarme 06 o6paTUMBIX U HeOOPATUMBIX XH-
MUUEeCKUX peaknumax. [[oHATHe 0 XUMHUYECKOM
paBHOBecuu, npuruun Jle Illarense. Ycaosusa
CMeI[eHusI XUMUUecKOoro paBHOoBecusa. PaxTo-
pPBI, BAMAION[ME HA COCTOSHNE XUMHUUECKOTO
pPaBHOBeCH .

IIporHosupoBanve BOSMOKHOCTH ITPOTEKAHUSI
XUMHUECKUX IIPeBPAIlleHUH B PasIMUHBIX YCJIO-
BUSAX Ha OCHOBe IIpeJCTaBIeHUil 00 M3yUeHHBIX
aJIeMeHTaX XMMWYECKOH KWHEeTUKHU U TepMOJIU-
HaAMHUKH*.

OKMCINTeILHO-BOCCTAHOBUTEIbHELIE DEaKIINH.
OxucInTeIbHO-BOCCTAHOBUTEIbHEIE CBOICTBA
XUMHUYECKUX 3JeMeHTOB, 3aBUCHMOCTL OT 3Haue-
HUS CTeIleHW OKMHCJIeHUs. BaKHble OKHUCIHUTENIN

TIOHATHUSA IPU ONUCAHUU CBOUCTB
BellleCcTB K KX IpeBpallleHuH.
Knaccupunuporarsh XxuMuueckue
PeaKIUu II0 PasINuUYHBIM
Ipu3HaKaM.

OOBACHATL U IIPOTHOSHUPOBATDH
3aBHCHUMOCTh CKOPOCTH XUMHU-
yecKoll peaKIUU OT Pa3JIHUUHBIX
G aKTOpOB.

IIporaosupoBaTh BOZMOKHOCTH
NIPOTEeKaHNA XUMHUYECKHUX
IpeBpallleHUH B PalMNUHBIX
YCIOBHAX.

OnpefenaTh OKUCIUTENL U BOC-
CTAHOBUTENb B OKHCJIHUTEJIBLHO-
BOCCTAHOBUTEJbHOH peaKIWH.
CocTaBAATH 3JIeKTPOHHBIH
GaylaHC peakKIlnu.

ITpousBoguTL BEIUKUCJEHUA IIO
XUMHUYECKUM YpPaBHEHUIM.
IlnarupoBaTs U OCYIIECTBIATH
Ha NpaKTHKe XUMUUYECKUe
BKCIePUMEHTHI, IPOBOLUTH
HabaroJeHNd, JeJaTh BHIBOJBI IIO
peayJbTaTaM SKCIepUMeHTa.
VYyacTBOBaThL B COBMECTHOM!
paboTe B Ilape WU IDYIIeE.
BricTpanBaTh pasBEpPHYTEHIE
NHCbMeHHbIe B YCTHEIE OTBETEHL
c omopoil Ha WHpOpPMAIUIO U3
yueOHHKa U APYTHX HCTOUHUKOB,
B ToM uucie WHTepHeTa




89

ewwedJodu senoged sendawud)

IIpodonxenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

u BoccTaHoBUTenu. IlepmManranar xanmsa (Xapak-
TepucTuka). CocTaBileENe YpaBHEHUII OKUCIIH-
TeJIbHO-BOCCTAHOBUTENLHLIX PEaKIUil ¢ HCIIOIb-
30BaHUEM MeTOJa 3JeKTPOHHOTO GalaHca.
CBoiicTBa IPOCTHIX BEIECTB — MeTaJlJIOB U
HEeMeTAJJIOB, KWCJIOT U coJieli — B cBeTe Ipel-
cTaBiIeHUN 00 OKMCINTEeNHLHO-BOCCTAHOBUTEIb-
HBIX peaknmax®.

JdemoHcTpauu
1. Baudanue kaTanusaTopa Ha CKOPOCTH
XUMHUECKON peaxrIuu.
2. Ilpumepsl HeOOPATHMBIX U OOPATUMBIX
peaknmii.
3. CMemmeHnre paBHOBeCHS XMMUUECKON DeakInu.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHuiil onvim
WayueHnne 3aBUCHMOCTH CKODOCTH XMMHUYECKOH
PeakIuy OT Pas3IWUYHLIX (PaKTODPOB.
Ilpaxmuuecras paboma
Nt 1. PemeHHte sKCIIepUMEHTAJbHBIX 3a]au
no teMe «OKMCINTENILHO-BOCCTAHOBUTEILHEIE
DPeaxrIum» .

Brruncnenus

— [0 TepMOXMMHUYECKOMY YPaBHEHUIO peak-
UWU: TeIJIoBOTo shdeKrTa XUMHUUECKON pearIuu
IO KOJWYECTBY BeIllecTBa, Macce HJIN 00BLEMY
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IPOpearupoBaBINero MIN 00pasoBaBIIerocs
BeIecTBa;

— KOJMYecTBa BelllecTBa, Macchl MIM 00BEMa
BellleCTBA IO M3BECTHOMY TeIJIOBOMY 3dhdeKrTy
XUMHUECKON peaxiuu;

— Macchl IPOAYKTA peaKINy II0 U3BecTHO
Macce OJHOTO M3 HCXOAHBIX BeIecTB, B3ATOTO
B BHUJle pPacTBOpa, COJeprKallero OlpeeléHHYIO
KOHIIEHTPAIINIO PACTBOPEHHOTO BellecTBa

Tema 3.
DIIEeKTPOINTHIeCKAST
AHCCOIHAIIH.
XuMHYecKHe
peakiuu

B pacTBopax
(12/14 a)

PacTBOopeHMe Kak QUIMKO-XUMHUUYECKHUH IIPO-
necc. ITousaTre o TUAPATAX M KPUCTAJIO-
THIpaTaX. JIEeKTPOJNUTHl U HedJIeKTPOJIUTEI.
Karmonnl, aunoutl. Teopusa sJIeKTPOJTUTHUE-
CKOM guccommanuu. MexaHHusM JUCCOIIHAIIHNHI
BeIlleCTB C PA3JUUHLIM BHJIOM XHMHUUECKOI
cBAsu. CusibHBIe U cJjiabble sJeKTpoauThl. Cre-
HeHb JUCCOIMAIINY, KOHCTAHTA AMCCOIMAIIMH.
Honnoe npousBeieHre BoAbl. BogopoaHbIi 1O-
KasaTesnb. UHIMKATOPEI.

DIEKTPONUTHUECKAA AUCCOIUAIINSA KHCJOT, OC-
HOBaHUI M coJeif.

Peaknum moHHOTO 0OOMeHa. YCJIOBHUS IIPOTEKAa-
HUS peaKIuilt monHoro oomeHa. IlonHBIe 1 coO-
KpallléHHLIe MOHHBIEe YPABHEHUS PeaKIhi.
CpoiicTBa KMCJIOT, OCHOBAHWHM M coJieill B cBeTe
npeicTaBileHUuil 06 3JIeKTPOJUTHUUECKOH AMCCOo-
nuanuu. KauecTBeHHbIe PeaKIMM Ha HMOHEI.
T'ugponus coseit. MoHHble YpaBHEeHUSA TUAPOJIN-
3a coJieii. XapakTep cpelbl B BOAHBIX PacTBO-
pax coJeii.

L] PaCKpBIBaTB CMBICJI U3yUaeMBbIX

TMOHATHH, a TaKKe CMEBICI Teo-
PHU 3JIeKTPOJIUTAUECKOH Amcco-
nuanuu.

OOBACHATH IPUUYUHBI 3JEKTPO-
TPOBOJHOCTY BOAHBIX PACTBODPOB
BelllecTB; pasamuaTrh ciabile u
CUJILHBIE 3JeKTPOJIUTEI.
CocTaBidaTh ypaBHEHUS
JUCCONUAIUY KHCJOT, Ieso-
yell u coJseli, IOJIHBIe U COKpa-
UéHHLIe MOHHLIE YPABHEHUS
XUMHUECKUX PeakInil MOHHOTO
ofMeHa, KpaTkue WOHHLIE
ypaBHEHUS IIPOCTHIX Deakiuit
TUIPOJN3a CcoJeil.
IIporuosupoBaTh BO3MOIKHOCTH
TIPOTeKaHUA DeakIuil MOHHOTO
ofMeHa B PasNIMUHBIX YCJIOBUAX.
XapakTepnaoBaTh 00IUe XUMU-
yecKUe CBOIMCTBa BEI[eCTB
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ewwedJodu senoged sendawud)

IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

JdemoHcTpauu
1. SnmexTpuUecKas IPOBOLUMOCTL DPACTBOPOB
BeIlleCcTB; ABUJKEeHNE MOHOB B 3JIeKTPUUECKOM
moJe.
2. OUbITE, HUIATIOCTPUPYIOIMIVE NPHUIHAKK IIPO-
TeKaHUS peaKIuili MOHHOTO oOMeHA.
3. OmbITHI O OUpeJeNieHNI0 cpelbl B pacTBOPax
cosell (xymopuia HaTpud, KapboHaTa HaTpH,
XJIopuia IUHKA).

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. Peaknuu momHoro o6MeHa B pacTBOpax
BJIeKTPOJIUTOB (C 00pasoBaHMEM OcCAaIKa, BHIJe-
JeHUeM rasa, o6pasoBaHUeM BOJBI): cyiabdara
meau(ll) u ménoun, kapboHaTa HATPUA U COJNA-
HOH KHCJIOTBI, peakIius HelTpanmsaluu MexKIy
THUIPOKCHUAOM KaJus U COJAHOH KMCJIOTOM.
2. Ucnonbp3oBaHue MHIWKATOPOB (JlakMyca,
MeTHJIOpaHXa U GheHOIPTANeNHA) OId OIpele-
JIeHU s XapaKTepa cpeJbl B pacTBOpax coJjeif.
3. PacnosnaBaHnme HeOpraHWYECKUX BEI[eCTB C
TIOMOINbI0O KaUeCTBEHHBLIX PeakKIuil Ha WOHEIL.
Ilpaxmuuecrue pabomut
Nt 2. PemieHHe sKCIepUMEHTAJBHBIX 3aj]ad IO
TeMe «CBOIiCTBA KHCJIOT, OCHOBAaHUII W coJieil
KaK 3JIeKTPOJIUTOB» .

PasJIMUHLIX KJACCOB Ha OCHO-
B€ TEODPHUU BJIEKTPOJUTHUECKO
JUCCOITMAIINH; TOATBEPIKAATD
cBOliCcTBa IIpUMepaMu MOJEKY-
JAPHBIX W HOHHBIX ypaBHeHuit
XUMHUUYECKUX peakiuii.

Pemars skcoepuMeHTANILHBIE 3a-
Jaun IO TeMe.

IInamupoBaTh W OCYINECTBIATH
Ha TpaKTHKe XUMHUUYECKHe sKCIIe-
PUMEHTHI, IPOBOAUTEL Habm0le-
HUA, OeJaTh BLHIBOALI IO Pea3yJib-
TaTaM SKCIEePUMEHTA.

CrenoBaTh IpaBuJyaM Oesolac-
HO# paboThl B JaGopaTopuu Ipu
WCIIOJb30BAHNY XUMMWUECKOH IIo-
cynbl U 0GOpYyAOBaHUA.
IIpousBOAUTL BBIUMCIEHUS IIO
XUMHUUYECKUM YPABHEHU M.
VuacTBOBATHL B COBMECTHOII
paGoTe B Iape WJIW TPYIIIe.
BricTpanBaTh pasBEPHYTHIE
MHUCbMeHHbIe W YCTHEBIE OTBETHI
c omopoil Ha WHPOPMAIAIO U3
yueOHHKA U OPYTHUX HMCTOUHHU-
KOB MHGMOPMAIINK, B TOM UHCJe
Hurepuera
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Ne 3. Pemenme sKcIlepUMeHTAJbHBIX 3ajau IO
Teme «['maponns cojeii».

Brruucienus
— Macchl IPOAYKTa PeaKIMy II0 M3BEeCTHOI
Macce OQHOTO M3 MCXOLHBLIX BeIlecTB, B3SATOTO
B BHUJE PacTBOPAa, COAEPKAINETO ONpeAesIéHHYIO
KOHIIEHTPAIIAIO0 PACTBOPEHHOTO BeIECTBA

Pazgen 2. Hemeramasl m ux coeguHeHus (33/43 u)

Tema 4.

Oomaga
XapaKTepPHCTHKA
XHUMHYECKHX
37IeMeHTOB
VIIA-rpynimsi.
Tamorens:

(6/8 u)

O6masa xapaKTepucTHUKa HeMmeTassioB. Oco-
GEeHHOCTHM CTDOEHUWS ATOMOB XUMUUECKUX
3JIeMEeHTOB, IIPOCTBIX BeINecTB, aJJIOTPOIIUI.
OKNCIUTeNbHO-BOCCTAHOBUTENLHEIE CBOMCTBA
HeMeTansmoB. CpaBHUTeJbHAS XapaKTepPUCTUKA
CcoeUHEeHUH HeMeTaJJOB.

O6masa xapaKTepUCTHKa TrasoreHoB. OcobeH-
HOCTH CTPOEHHUSI ATOMOB 39THUX SJIE€MeHTOB, UX
XapaKTepHble CTelleHW OKucaeHusa. CTpoeHue
u ¢pusuyecKme CBOMCTBa IPOCTHIX BEIECTB —
rajoreHoB. XUMUUecKre CBoiicTBa Ha mpuMepe
xJopa (BsaumMoJeiicTBHe ¢ MeTallaMu, HeMe-
TalJlaMu, BoJdoli, mesouamMu). XJIOPOBOJAOPOX.
ConsiHaa KHUCJIOTa, XUMHUUYeCKHe CcBoHcTBa, IO-
nyueHHe, npuMeHeHve. KauecTBeHHas peaxius
Ha XJIOPUJ-WOHEIL.

TlonaTme o KMCIOPOJCOAEPIKAINNX KUCJIOTAX
XJIOpa U UX CONAX.

B O0BACHATL O0IUe 3aKOHOMED-
HOCTH B U3MeHeHUU CBOICTB
HEeMeTAJLJIOB M UX COeJUHeHUu
B IpefeyiaX MAaJbIX [epUoOJOB U
TVIaBHBIX moArpyun Ilepuonu-
YecKOll CHMCTeMbl XUMUUECKUX
9JIEMEHTOB C YUETOM CTPOeHUS
UX aTOMOB.

= [[porHo3upoOBaThH CBOMCTBA
XUMHUUECKUX HJIeMeHTOB — He-
MeTaJJIOB U HUX COeIWHEeHUI Ha
OCHOBaHHUU 3aKOHOMepHOCTel
Ilepuopuueckoii cucTeMEl.

®m XapaKTepus30BaTh (usuUecKue u
XUMHAUecKre CBOICTBa IPOCTHIX
BelllecTB TaJIOTeHOB (Ha IpUMe-
pe XJopa) U CJOKHBLIX BEI[ecTB
(xyopoBoJOpPOLa, XJIOPUAA Ha-
TPUA, KUCIOPOACONEDIKAIIAX
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ewwedJodu senoged sendawud)

IIpodonxenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

HeiicTBue xyiopa U XJIOPOBOAOPOJAa Ha Opra-
HU3M UeloBeKa. BakHelmue XJOPUIBI U UX
HaxOoXKJIeHUe B IpPHpOJe.

JdemoHcTpauu
1. ®usuveckre ¥ XMMHUYeCKHe cBoiicTBa
TAJIOTeHOB U WX COeJUHeHU.
2. Tlomyuenme xXJI0pOBOLOPOIA.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. OzHakomJeHNe ¢ oOpasIaMu IIPUPOIHBIX
XJIOPUIO0B (TaJOTE€HUIO0B).
2. CpolicTBa COJIHON KHUCJIOTHIL.
3. BriTecHeHUe OZHWX TaJOTEHOB APYIHUMU U3
coeIHHeHNH (rajoreHUIOB).
4. IIpoBegeHre KaueCTBEHHBIX peakIuit
Ha XJOPUJ-, GPOMUJ- U MOAUL-WOHLI U
HabJOJeHNe TPU3HAKOB HMX IIPOTEeKAHUS.
Ilpaxmuuecras paboma
Ne 4. TTonydueHUue COJNIAHOIN KUCJIOTHI, U3YUEHUE
eé cBOMCTB.

Brruucienus
— 10 YpaBHeHHUSAM XMUMWUYECKHX peakIluii, eciam
OIWH UX DPeareHTOB MaH B M30LITKe;
— 00BEMOB Ta30B 10 YPABHEHUIO XUMHUUECKOIf
peaknuu

KHCJOT XJopa M X coJjelt), cIo-
coGBI TIONyUeHHUS, IpPUMeHeHIe
¥ 3HAUeHWe B IPHUPOJe U KHUIHU
yeJoBeKa.

OnpefenaTb XJOpHUI-, OpoMUI- U
MONUA-MOHLI B PacTBOpeE.
IInamupoBaTh W OCYINECTBIATH
Ha TpaKTHKe XUMHUUYECKHe dKCIIe-
PUMEHTHI, IPOBOAUTEL Habm0le-
HUA, OeJaTh BLHIBOALI IO Pea3yJib-
TaTaM SKCIePUMEeHTA.

CrenoBaTh IpaBuJjiaM Oesolac-
HO# paboThl B JaGopaTopuu Ipu
WCIIOJb30BAHNY XUMMWUECKOH IIo-
cynnl U 0GOpYyIOBaHUA.
YuacTBOBaTh B COBMeECTHOI pabo-
Te B MaJioll rpymime.
IIpousBOAUTL BBRIUMCIEHUS IIO
XUMHUUYECKUM YPABHEHU M.
Hcnonb30BaTh MEPUOIUUECKYIO
TabaUNy U TaGIUIY PacTBO-
PUMOCTH KHCJOT, OCHOBAHUH U
cojeit B BojJe [OJS BBINIOJHEeHUA
3aaHuii.

BricTpanBaTh pasBEPHYTHIE
MHUCbMeHHbIe W YCTHEBIE OTBETHI
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c omopoil Ha wHpOpPMAIWIO U3
yueGHUKA, CIPAaBOUHBIX MaTe-
pHaJOB M APYTUX HCTOUHUKOB,
TPaMOTHO HCIIOJIH30BATDL U3Y-
YeHHBIN MOHATUNHLIN ammapar
Kypca XUMHH, COIPOBOXKIATH
BRICTYILJIEHUE IIpeseHTanmei

Tema 5.

Oo0mas xapakTepu-
CTHEA XHMHWYECKHUX
3JIeMeHTOR
VIA-rpynmnsi. Cepa
U eé coeJuHeHHuS
(6/10 )

O0mas xapaKTepHUCTHUKA B3JIEMEeHTOB
VIA-rpynnbl. OcoGeHHOCTH CTPOEHUS aATOMOB
9THUX 3JIeMeHTOB, UX XapaKTepHEIe CTelleHHU
okucienunsa. CTpoeHue U GHUIHMUECKHe cBolicTBa
IIPOCTOTO BellleCTBa CePHl. AJJIOTPOIIHBIE MOJHU-
duranuu cepbl. XUMHUUeCKNe CBOICTBa cepEI
(B3auMoJelicTBHe ¢ HeMeTalJlaMU, MeTaJja-
MU, KOHIeHTPUPOBAHHLIME a30THOH H cepHOI
kucaoraMu*). CepoBOJOPOX, CTpoeHUe, HU3U-
YyecKUe W XUMHUeCcKHe cBolicTBa (KUCJOTHBIE U
BOCCTAHOBHUTEJbHEIE CBOiicTBa). OKCHILI CepPHI
KaK IIpeJICTABUTENH KUCJIOTHBIX OKCHAOB. Cep-
HHCTadg KucyoTa U e€ conu. CepHas KUCJIOTA,
dusuUeckue U XMMHUecKHe cBolicTBa (o0mue
KaK IIpeJICTAaBUTeJNIA KJjacca KHCJIOT U cIeludu-
yeckue), IpuMeHeHHe. Conu cepHOH KUCJIOTEHI.
XuMHUecKre peaKUIuH, JeXKallllle B OCHOBe IIPO-
MEBIIIJIEHHOTO IIONYUEeHUS CEepHOM KUCJIOTHI.
IlpencraBieHus 0 XUMHUYECKOM IIPOWM3BOJACTBE U
CBABAHHBIX C HUM Ipodeccudax.

KauecTBeHHBIE peaKIUU Ha CYyJIbOUT-, CYIb-
dun- u cyabdaT-uOHEL.

O0BACHATL obIIue 3aKOHOMeEp-
HOCTH B U3MeHeHUU CBOICTB
aneMeHTOB VIA-Tpynmnbl u ux
COeUHEeHHNH ¢ yU8TOM CTpOeHUS
UX aTOMOB.

IIporuosmpoBaTh cBoiicTBa
XUMHUUECKUX HJIeMEeHTOB
VIA-rpynnel u mx coeiuHeHui
Ha OCHOBAHHWU 3aKOHOMepHOCTel
Ilepuopnueckoii cucTeMbl.
VYeranaBnuBaTh IPUUNHHO-
CJIeICTBEHHYIO CBS3b: CTPOSHUe
BelllecTBa —> cBolicTBa —> IpU-
MeHeHWe — Ha IpuMepe Hu3yuae-
MBIX BeIECTB.

XapakTepuzoBaTh (pUsMUECKUe U
XUMHUUecKrue CBOICTBa IIPOCTOTO
BelllecTBa Cephl U €8 coefUHeHU!H
(cepoBomoposa, OKCUIOB CephI,
cepHOM KHCJIOTHI, CYJIbOAaTOB),
crocoGhl UX TOJYUYeHUs, IpUMe-
HeHWe U 3HaUeHWe B NPUPOJe U
JKUBHHU UeJIOBeKa.
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Haxoxaenme cephl u eé coefmHeHUil B Ipu-
poje. XuMuueckoe 3arpsisHeHHe OKPYIKalo-
me#l cpelbl COeIUHEHUSIMHU cepPhl (KHCIOTHLIE
JOKAW, 3arpsasHeHUe BO3AyXa), CIOCODBI ero
IpeJOTBPAIIeHI .

JdemoHcTpauu
1. Konmeknusa «Cepa m eé coeUHEeHUA».
2. O6GymuBaHMe caxapa IoJ JeficTBHeM KOH-
LIIeHTPUPOBAHHOI CepHOM KUCJIOTEHI.
3. IlonyueHre MOHOKJIMHHON M ILJIacTHUECKOH
cephl.
4. BzaumojeiicTBre cephl ¢ BOAOPOJOM, MeJblo,
HaTpHeM, KHCJIOPOJLOM.
JlaGopaTopHble U IMpaKTHYIecKHe PadoThI
Jla6opamopHbie onvimbl
1. OzHakoMJeHHNe ¢ oOpasIaMu cepbl U e€ IIpu-
POLHBIX cOoeIMHeHUH.
2. NayueHne XUMHUECKUX CBOMCTB pazbaBiieH-
HOI cepHO KMCJIOTEHI.
3. IlpoBeseHre KauecTBEHHBIX peakIuii Ha
Cyabpum-, cyabpur- 1 cyabdaT-uoHEI U Ha-
OniofleHNe IPUBHAKOB UX IIPOTEKAHUI.
Brruncnenus
— Macchl IPOAYKTa peaKIUM! II0 M3BEeCTHOMH
MaccoBoil (00BEMHOIT) mose (%) ero BBEIXOAA OT
TeOPeTHUECKH BO3MOYKHOTO;

OnpenenaTs Hajluume CyAbPUT-,
Cynbpui- u cyiabdpaT-uoOHOB B
pacTBope.

ITosgcHATs, Ha mpuMepax CyII-
HOCTH BKOJOTMUYECKUX IpolbieM,
CBABAHHBIX C HaXOXKJEHHUEM CO-
eIUHeHUN cepbl B OKpysKalolneii
cpefe.

IlnarupoBaTs U OCYIIECTBIATH
Ha IpaKTHKe XUMUUECKNe 3KcIIe-
PHMEHTEHI, IPOBOAUTL Habiooge-
HHUdA, JeJaThb BBEIBOJALI II0 Pe3VJb-
TaTaM 3KCIEepUMEHTA.

CrnemoBaTh IpaBuiiaM Oezomac-
HO# paboThl B JaGopaTopuu Ipu
HUCIIONb30BAHNHU XUMUIUECKUX
BellecTB U 060OpYyZOBaHUA.
ITpousBoAuTL BRIUHUCIEHUA IIO
XUMHUYECKUM YPaBHEHUAM.
YuacTBOBaThL B COBMECTHOI pabo-
Te B MaJioli rpymime.
Wcnonb3oBaTh epUOLUUECKYIO
TabIUIy U TaGIUIy PAaCTBO-
PHMOCTH KHCJOT, OCHOBAHUH U
coseli B BoJZe [/ BHINOJHEHUS
3aaHuii.
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— MaccoBoil (06béMHOI) monm (%) BHIXOZA
TIPOAYKTA PeaKIU¥ II0 W3BEeCTHOI Macce
(00b€MY) MCXOLHOTO BellleCTBa U IIPOLYKTA
peaxuu

® Mcnonb30BaTh IIPU BBIINIOJIHEHUN

yueOHBIX 3aJaHUM M B IIpollecce
HCCJIeIOBATENILCKOH HesaTebHO-

CTH HAYYHO-IIONMYJAPHYIO JIUTe-
paTypy XMMUUECKOTo CoJeprKa-

HHUS, CIPABOUHLIe MATEPUAJEI,

pecypcsl UnTepHeTA

Tema 6.

Oomaga
XapaKTepPHUCTHKA
XUMHUYeCKHX
3JIeMeHTOB
VA-rpynnsi. Azor,
(pochop u ux
coeJUHeHUus
(10/12 u)

O0masa XapaKTepUuCTHUKA 3JIeMeHTOB VA-
rpynnbl. OcoGeHHOCTH CTPOEHUSA aTOMOB STHUX
2JIEMEeHTOB, XapaKTepHbIe CTelleHW OKMCJeHUd.
A3o0T, pacmpocTpaHeHUe B IIpUpoJe, QUauUe-
CKHe U XUMHUeCKHe CBOHCTBa (BlamMojelicTBue
¢ MeTaJJaMM, BOJOPOAOM, KmcjopozoMm). Kpy-
TOBOPOT a30Ta B IPHUPOJeE.

AMMuak, ero pusUUeckre W XUMHWUECKHEe CBOIi-
cTBa (OKHCJIeHHe, OCHOBHEIe CBOMCTBa BOJLHOTO
pacTBopa), HoJyueHUe ¥ IpuMeHeHue. MoH aMm-
MOHHUSA, TOHOPHO-AKIENTOPHBIH MeXaHW3M ero
obpazopauusa. Coau aMMOHHUSA, UX (PUIUUECKUE
U XUMHWYECKHe CBOMCTBa, mpuMeHeHme. Kaue-
CTBEeHHAA peaKIus Ha MOHBI aMMOHUS.
Oxcuprr azora (I, II, III, IV, V). Azorucrasa
KHcJoTa. ABOTHAsA KHCJIOTA, €€ IoJyueHue,
dusuUeckue U XMMHUecKHe cBolicTBa (o0mue
KaK IIpeJCTABUTENA KJacca KHCJIOT M CIeludu-
Yeckue), IpUMeHeHUe.

XuMuueckue peakIlnu, JerKallue B OCHOBE IIO-
JYyUYeHUs a30THOM KHCJIOTHI B IIPOMBIIIJIEHHOCTH.
HutpaTsl u HuTpuThl. KauecTBeHHEBIEe peaKInu
Ha HUTPAT- U HUTPUT-UOHEI.

O0BACHATL obIIue 3aKOHOMeEp-
HOCTH B H3MeHeHHH CBOHCTB
3JeMeHTOB VA-TPYIILI U UX
coefWHeHUl ¢ yuéTOM CTPOEHUS
UX aTOMOB.

IIporanosmpoBaTh cBoiicTBa Xu-
MUYECKUX 3JIeMeHTOB
VA-Tpynnel m UX coefuHeHUH
Ha OCHOBaHWH 3aKOHOMepHOCTeI
Ilepuopnueckoii cucTeMbl.
O0BACHATL IPUUNHHO-CJIEACTBEH-
HYIO CBfI3b: CTPOeHUe BelllecTBa
— cBolicTBa — IpHMeHeHUe.
XapakTepu3oBaTh (pu3uUecKue U
XHMHUUYecKHe CBOIicTBa IIPOCTHIX
BellleCcTB azoTa u dochopa M uUX
coefuHeHu# (aMMuaka, cojeit
aMMOHHNS, a30THOH KUCJIOTEI,
HUTPAaTOB, OKCUIOB (ochopa
(I1I1, V) u docdhopHOl KHUCIOTEHI,
docdaToB), criocobrl UX IIOJyUe-
HUdA, IpUMeHeHNe U 3HaUeHUe B
IpupoJie U 'KU3HHU UeJIOBeKa.
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IIpoGnema comep:XkaHWA HUTPATOB W HUTPUTOB
B CeJbCKOXO3AHCTBeHHON NPOLYKIWHU.
XuMHrueckoe 3arpasHeHNe OKpysRaommell cpennl
COeIUHEHUAMH a30Ta (KHUCJIOTHBIE AOXKIH,
3arpA3HeHNe BO3JAyXa, IIOUBLI U BOJOEMOB).
Dochop, annoTpolHble MoaubUKaIUU Gocdo-
pa, dusmUecKre W XWMHUeCKHe CBoiicTBa
(B3auMoJelicTBHe ¢ MeTaJjlaMU, KUCJIOPOAOM,
rajoreHaMy, KOHIEHTPUPOBAHHLIMU a30THOH U
cepHOll KHcioTaMu¥).

Oxcuprr docdopa (III, V) u dpocdopHasa rucio-
Ta, GUIMUECKHe N XWMHNUECKHe CBOICTBa, IIO-
nyuenne. KadecTBeHHasa peaknusa Ha ¢ocdar-
HOHEI.

IlonaTme o MUHepaNbLHLIX yJOOpPEeHUSIX: a30T-
HBIX, (OChHOPHBIX, KOMIIJIEKCHEIX. 3arpsa3HeHUe
TIIPUPOJSHLIX BOJOEMOB COeJWHEHUSAMHU a30Ta U

docdopa.

JdemoHcTpauu
1. IlonyueHnue amMMuakKa, ero BzauMoJeiicTBIe
C BOJOMH, KHCJIOTAMHU, KHUCJIOPOAOM, CBOMCTBa
THIPOKCHUIA AMMOHHUSI.

OnpenenaTh MOHBI aMMOHUAI,
docdarT-uoHEI B pacTBOpe.
ITosgcHATs, Ha mpuMepax CyII-
HOCTH BKOJOTMUYECKUX IpolbieM,
CBABAHHBIX C HaXOXJeHUEM
coequHeHuit aszora u ¢ochopa B
OKpy:kalommeil cpefe.
Wcnonb3oBaTh epUOLUUECKYIO
TabIUNy U TaGJIUIy PAcTBOPU-
MOCTH KHCJIOT, OCHOBaHUH U
coseli B BoJZe [/ BHINOJHEHUS
3aaHuii.

IlnarupoBaTs U OCYIIECTBIATH
Ha IpaKTHKe XUMUUECKNe 3KcIIe-
PHMEHTEHI, IPOBOAUTL Habiooge-
HHUdA, JeJaThb BBEIBOJALI II0 Pe3VJb-
TaTaM 3KCIEepUMEHTA.

CiemoBaTh IpaBUJIaM IIOJb30-
BaHHUA XUMWUeCcKOH Ilocynoi u
JabopaTopHbIM OGOpPYAOBAHUEM,
a Tak'Ke IIpaBUJaM oOpalleHNs
C BellleCTBAMU B COOTBETCTBUU

C MHCTPYKIMAME IIO BBIIIOJIHe-
HHUI0 J1a00paTOPHBIX XUMUUECKUX
OIIBITOB IO IIOJNYUEHHIO U COOH-
pPaHu raszoo0pas3HBIX BeIecTB
(aMMuaka).
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2. BzamMmogeiicTBUe KOHI[EHTPUPOBAHHOM a30T-
HOH KHCJIOTBEL ¢ MeIbio.

3. KauecTBeHHLIe peakIUy Ha HUTPAT- W HU-
TPUT-UOHEI.

4. Konnexmunu: «MunepaabHble YI0OpeHUd»,
«DPochop m ero IPUPOAHBIE COEIUHEHUI».

5. T'opeune ¢ocdopa.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. BzaumogeiicTBue cojieili aMMOHUSA CO IIEJO-
YbIo.
2. OzHakoMJeHHNe ¢ o0paslaMi a30THBIX U
dochopHLIX yaoOpeHMit.
3. KauecTBeHHas peakIusd Ha COJIM aMMOHHUSI,
Ha (ocdaT-nOHEL.
Ilpaxmuuecras paboma
Ne 5. ITonyuenne aMMHUaKa, U3yUeHUe ero
CBOMHCTB.

Bu1 uncienus
— IO YpaBHEeHUAM XMMHWUECKUX peaKImit

IIpousBOAUTL BBIUMCIEHUS IIO
XUMHUUYECKUM YPABHEHU M.
VYuyacTBOBaTL B COBMECTHOMH pa-
6oTe B TMape WJHU TpPYyIIIe.
BricTpanBaTh pasBEPHYTHIE
MHUCbMeHHbIe W YCTHEBIE OTBETHI
c omopoil Ha WHPOPMAIAIO U3
PasJIWUHLIX MCTOUHUKOB, B TOM
yucyie MHTepHeTa; JdesaTh KpaT-
KHe CcOOOIMeHUs 3KOJIOTHUECKOH
HATIPABJIEHHOCTH

Tema 7.

Oo0mas xapakTepu-
CTHEA XHMHWYECKHUX
3JIeMeHTOR
IVA-rpynnsi.
Yriaepoa U KpeMHHUIL
M UX COeJUHEeHHS.
Bop

(11/13 )

Vriepos, ero alloTpPONHBIE MOIUDUKAIUHI
(rpadur, anmaz, GyiuepeH, rpadeH, HaHOTPYO-
KH), pacIpocTpaHeHNe B IIpupole, pu3uUecKue
U XUMWUYecKHe cBolicTBa (B3auMoJelicTBHe ¢
MeTaaMU, HeMeTaljlaMU, KOHIeHTPUPOBaH-
HBIMU a30THOH U cepHoii kucioramu). Ancopl-
nug. Kpyrosopor yriepoja B Ipupoje.
Oxcuprl yriepofa, X (pusnyecKHe W XUMUUe-
CKHe CBOIicTBa, JeHcTBHe Ha KUBHlE OpPraHU3-

O0BACHATL obIIue 3aKOHOMeEp-
HOCTH B U3MeHeHUU CBOICTB
anemMeHTOB IVA-rpynmnsl u ux
COeUHEeHHNH ¢ yU8TOM CTpOeHUS
UX aTOMOB.

IIporanosmpoBaTh cBoiicTBa Xu-
MUUYECKHUX 3JIEMEeHTOB — HeMe-
TaJJIOB U WX COeIVWHEHUHN Ha
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MBI, [IOJIyUeHNe U IIpHUMeHeHHe. JKOJOTHUeCKHUe
npobieMbl, CBSIBAHHEBEIE ¢ OKCHAOM yriepoza(lV)
(r106anbHOe TOTeIlJIeHHe KJINMATa B CBASHU C
ycujJeHNeM IIapHHUKOBOIO sdhdexTa).

VronbHEasg KHUCJIOTA U €€ COJM, UX (PUINUECKUe
U XUMWUUYecKWe CBOHcTBa, IIOJIyueHWe U IPH-
meHeHHe. KauecTBeHHasa peaklusd Ha Kap-
GoHaT-noHLI. Mcnonb3oBaHue KapOoHATOB B
OBITY, MeJHIINHe, IPOMBLINIJIEHHOCTH, CEIbCKOM
xozdaiicTse.

IlepBonauannHble MOHATHA 00 OPraHUUYECKUX
BellleCTBaX KaK O COeLMHEHHAX yIVlepoja:
YIJIeBOJOPOAEl (MeTaH, 3TaH, STUJEH, alleTH-
JIeH), 3TaHOJ, IVINIepHH, YKCyCcHAd KHCJIOTa.
IIpuposHble HCTOUHUKN YIJIEBOLOPOJOB (YIOJb,
IpUPOJHEI ras, He®Th) U UX DPOJL B OBITY U
IPOMBINIJIEHHOCTH .«

ITonaTue o 6mOJOTHUECKH Ba'KHBIX OpraHHUe-
CKHX BellleCTBaX — JKUPaX, OeJkax U yIJIeBO-
Iax. EnuHCTBO opraHMYecKUX U HeopraHHUe-
CKHX COeJMHEeHHI.

Kpemunii, ero pusuvueckue n XUMHUUeCKHe
cBolicTBa (B3amMoJelicTBHe ¢ MeTalJaMH, KHUC-
JIOPOJOM, YIJIEPOJOM, I'ajloTeHaMHu), IOoJydeHNe
U npuMeHeHUe. Posb KpeMHHA B KUBOI U He-
JKUBOM IpUpoJZie, B TeXHUKe.

OCHOBAHUM 3aKOHOMEpPHOCTeH
ITepuoguueckoit cucTeMBbI.
O0BACHATL IPUUYNHHO-CJEACTBEH-
HYIO CBf3b: CTPOeHIe BellleCTBa
—> cBolicTBa —> IpuUMeHeHHe —
Ha IpHUMepax CoeIUHeHUI yrie-
pola M KpeMHHS.
XapakTepusoBaTh (puU3uUecKue U
XUMHUUYECKHEe CBOMCTBa ITPOCTHIX
BeIlleCTB YIVIEPOJa UM KpPeMHU!S

U UX COefHMHeHHH (OKCHIOB
yIiiepofa, YTOJbHOM KMCJOTHI,
KapboHATOB, OKCHIa KPeMHUSI,
KpeMHMeBOl KHCJIOTHI, CHJIMKA-
TOB), CIOCOOLI HUX IIOJYUYEeHHd,
MpuMeHeHNe W 3HaueHue B IIPHU-
polle U XW3HU UeJOBEKa.
OnpegenaTb KapOoOHAT- U CUJIH-
KaT-mOHLI B PacTBOpeE.
OOBACHATL CYIIHOCTD SKOJOTH-
YeCKHUX MPo6JeM, CBA3AHHELIX C
HaXOKJeHUeM YIVIEKHCJIOTO Tasa
B OKpYy:Kalollell cpeje.
IToaTBep:xkAaTh 0COOEHHOCTH CO-
CTaBa M CTPOEHUS OPTraHWUeCKUX
BeIlleCTB NMPUMepPaMU ITPOCTEHIX
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Oxcup kpemEuA(IV), xpeMHHeBasg KHCJIOTA,
CUJIMKATEI: pU3NUECKNe U XUMHUUEeCKHe CBOIi-
CcTBa, MOJIyUeHUe W IpUMeHeHWe B OBITY U IIpPO-
MBIIIJIEHHOCTH (B MEJHIIMHCKOM, 3JIeKTPOHHOH
NPOMEBIIIIEHHOCTN, CTPOUTEILCTBE U IP.).
BaxHelimue cTpouTenbHBIe MaTepHalbl: Kepa-
MUKa, CTeKJOo, IleMeHT, 0eToH, kene300eToH.
IIpoGaeMmbl 6€30IIACHOTO MCIIOJbL30BAHUSA CTPOU-
TeJbHBIX MaTepPHAJIOB B IIOBCeJHEBHOM KU3HU.
Bop. OcoGennocTu crpoenusa atoma. OOIue
npeAcTaBlIeHNsA O GUINUECKUX U XUMHUUECKUX
cBoiicTBax. BopHasa Kuciora¥*.

JdemoHcTpauu
1. Mozenn KpHUCTaNINUYEeCKUX PEIIETOK aIMasa,
rpaguTa, MOJIEKYJIBI (yiiepeHa.
2. Apncopbiusa pacTBOPEHHBIX BEINECTB aKTUBU-
poBaHHEIM yriéM. IIporuBoras.
3. Konnexkmusa «HedTh m HepTeIpOoYKTHI».
4. Mogenu MoJeKyJ OpTaHMUYECKUX BeIlecTB.
5. TlonyueHne KpPeMHUEBOH KHCJOTEHI.
6. Bujgeomarepranbl: CUJINKATHAS IIPOMBINIJIEH-
HOCTb.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. OzHakomJeHUe ¢ oOpasIaMu IPUPOIHBIX
KapOOHATOB U CHJIMKATOB.
2. Tlonyuenue, cobupanue, paclo3HaBaHUe U
N3yueHWe CBOMCTB YIVIEKHCJIOTO rasa.

coefuHeHHu# (MeTaH, 3TaH, alle-
TUJIeH, STUJIOBLIN CHUPT, YKCYC-
Had KHCJIOTa).

UnniocTpupoBaTh B3aMMOCBASD
HEOpTaHWUEeCKUX CoefuHeHWH
yriepoja ¥ OpTaHWYeCcKUX Be-
IITeCTB.

OnucreiBaTh pojb GeJIKOB, KUPOB
U YIVIEBOJOB B DYHKIMOHUPOBA-
HUU JKUBBIX OPTaHU3MOB.
Hcnonb3oBaTh mepuOANUECKYIO
TabIUIy U TaGIUIy PAaCTBO-
PUMOCTH KHCJIOT, OCHOBAHUI
coyeil B BoJe AJS BLIIOJHEHUS
3aaHuii.

IInanmpoBaTh M OCYI[ECTBIATH
Ha IpaKTHKe XUMHUeCKUe JKCIIe-
PHMEHTHI, IPOBOIUTL Habuione-
HUS, AejaTh BBEIBOJBI II0 DPE3YJb-
TaTaM SKCIePUMEeHTA.

CrnenoBaTh IpaBUIAM IIOJb30-
BaHHUA XUMWUeCcKOH Ilocynoi u
JabopaTopHbIM OGOpPYAOBAHUEM,
a TakKe IpaBUJIAM OOpalleHU
C BeIlecTBAMH B COOTBETCTBUU

C MHCTPYKIUAMY IO BBILIOJIHE-
HHUI0 J1a60paTOPHBIX XUMUUYECKUX
OIILITOB IIO TOJYUEHWIO M CO-
OupaHNIo Tra3000pa3HBIX BelllecTB
(YTIJIeKHUCIOTO rasa).
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3. Uayuenme B3aMMHLIX NIpeBpalneHuit kKapbo-
HATOB U THAPOKapGOHATOB.

4. KauvecTBeHHbIe peaKIuu Ha KapboHaT- U
CUJIMKAT-UOHEL.

Ilpaxmuuecrue pabomut

Ne 6. Ilonyuerue okcuza yriepoga(lV) um usy-
YyeHUEe ero CBOMCTB.

Ne 7. PemeHHe ®KCIepUMEHTAJBHBIX 3aj]ad IIO
TeMe «BakHelimme HeMeTaNJIbl U WX COeIUHe-
HUA».

Brruucienus
— Macchl (00B€Ma; H. y.) ODPOAyKTa peaKIuu
no mgaHHON Macce (00BEMY) MCXOLHOTO Belle-
CTBa, COIepsKalllero ONpeAeSIéHHYI0 MAacCOBYIO
IoJI0 mpuMeceit

B YyacTBOBaTh B COBMecCTHOI pabo-
Te B MaJioH Ipymnme.

® JIcnosnb30BATh IPU BBINIOJHEHUN
yueOHBIX 3aJaHUil M B HIpoIllecce
HCCIeIOBATENILCKOH TesaTelbHO-
CTH HAYYHO-IIONMYJAPHYIO JIUTe-
paTypy XMMUUECKOTo CoJeprKa-
HHUS, CIPaBOUYHLIe MaTepPUAJEI,
pecypcsl UnTepHeTA

Paszgen 3. Meramnbl U ux coeguHenus (20/32 uq)

Tema 8. O6mue
CBOiiCTBAa MeTaJLIIOB
5/10 u)

Obmas XxapaKTepHCTHKA XUMHUUYECKUX 3JIeMeH-
TOB — METAJIJIOB HAa OCHOBAHWYW WX IMOJOKEHUST
B Ilepuoguueckoii cucTeMe XUMHUUECKUX dJIe-
menToB . 1. MeHgeneeBa 1 CTpOEHUS aATOMOB.
Meranarr A- u B-rpynn. CrpoeHne IPOCTHIX
BeIecTB — MeTaanoB. Merajgnindueckas CBA3b

B PacKpLIBATL CMBICT H3yUaeMBIX
NOHATHH ¥ OPUMEHATH 3THU IIO-
HATHUS IPU ONUCAHUY CBOICTB
BeIleCTB M HUX IPeBpalleHui.

B O0BACHATL O0IUe 3aKOHOMEPHO-
CTHM B U3MeHeHUU CBOICTB
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U MeTAJINYEeCKas KPUCTAJIINUYECKAs PelméTKa
(npuMuTHBHAA Kybuueckasd, 00BLEMHO-IIEHTPH-
poBaHHasg KyOmueckasi, I'paHeIleHTPUPOBAHHAN
KyOuueckas, rekcaroHaJbHas IJIOTHOYIAKO-
BaHHada¥). 3aBHCHMOCTh PUBUUECKUX CBOICTB
MeTaJlIOB OT CTPOEHHUS KPHCTANLIOB. JJIeKTPO-
XUMUYECKUN paAl Hanps:keHui merasnynoB. O0-
mue XUMHUUECKHe CcBoOMcTBa MeTasyioB. ObIIne
CcTIoCOGHl MONYUeHUS MeTaJJIOB, MEeTANIYPTrus.
SJMeKTPONIN2 PacIIaBOB U PACTBOPOB cojeit
KaK OAWH K3 CIOCO0OB NOJYUEHHS METAJJIOB.
TlonaTme o KOPpPO3UK METANJIOB, OCHOBHELIE
crocoGhl 3AIMUTLI METaJJIOB OT KOPPO3UU.
CuonaBel (cTayub, UyT'yH, JIOpalioMUHUI, OpoH-
3a). [IpuMeHeHNe MeTalJOB M CIJIaBOB B OBITY
¥ IPOMBIMIJIEHHOCTH.

JdemoHcTpauu
1. Koaymeknuu o6pasioB MeTaJJIOB U CILIABOB.
2. Mogenu KpUCTAIINYECKHUX PEIIETOK MeTaJ-
JIOB.
3. BzauwmogeiicTBre MeTaJJIOB ¢ BOJAOI, ¢ pac-
TBOPAMU cOJIefl M KHCJOT.
4. 3JIeKTPoJN3 PacTBOPOB cosell (xynopuza
menu(Il) u nomuna xKamusg).
5. OULITE, WIJIOCTPUPYIONTHE KOPPO3UIO Me-
TAJNJIOB W 3alIUTY METAJJIOB OT KOPPO3HUH.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. O3HaKOMJIeHHe ¢ 00paslaMu CIIJIaBOB MeTas-
0B, X GU3WYECKWMHU CBOMCTBAMIU.

2JIEMEHTOB-MeTaJNJI0OB U UX CO-
eIVHeHUH ¢ yu46TOM CTPOEHHU:
UX aTOMOB.

IIporanosmpoBaTh cBoiicTBa Xu-
MUYECKUX 3JIeMeHTOB-MEeTaJIOB
U UX COeIUMHEHWI Ha OCHOBaHWU
3akoHoMepHocTell Ilepuoanue-
CKOIl CHCTeMBI.
XapaKTepu30BaTh CTpOEHUE
MeTaynloB, ofiue GuanyecKkue u
XUMHAUecKre CBOIiCTBa MeTalsoB.
XapakTepHuzoBaTh OOIME CIIOCO-
ObI IONYUEeHUST MeTAJJIOB.
O0BACHATDL 3aKOHOMEPHOCTH
TIPOIIECCOB BJIEKTPOJIM3a pac-
IIIaBOB ¥ PACTBOPOB Ha OCHOBe
BIIeKTPOXUMHUYECKOTO DAL HaIps-
JKEHUI MeTayloB, COCTABIATH
pOCThIe YPABHEHUS 3JIEeKTPO-
amsa.

OnuceIBaTh CIIOCOOBI 3aIUTEI
MeTaJJIOB OT KODPPO3UU.
O0BACHATL Ha IIpUMepax CyII-
HOCTDL 3KOJIOTHMYECKUX IpobieM,
BLI3BAHHLIX 3arps3HeHUEM OKDY-
JKalomel cpefbl MeTalJaMU U
UX COeIUHEeHUIMU.
Hcnonb3oBaTh mepuOANUECKYIO
Tabauny, Tabauiyy pacTBOPMMO-
CTH KUCJOT, OCHOBaHUM U cojeii
B BOJie, 3JeKTPOXUMMUUECKUI pAL
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI

TeMBbI JeATeJILHOCTH O0yUAIoMUXCs
2. 3aBHCHUMOCTh CKOPOCTH DPeaKIMU MeTalia C HANIPSIKEeHUN MeTayIoB A BHI-
KHUCJIOTOH OT IPHPOALI MeTalia. TIOJIHEeHUd 3aJaHuii.
CriemoBaTh IpaBujiaM Oezomac-
P BILHCIICHU HO# paboThl B JaGopaTopuu Ipu
;Ic;ce)cMTaBa CMeceIf*(f HUCIIONb30BAHNEM pelleHus HCIIONbBOBAHMI XIMIUCOKOH O
YPaBHEHHI™; CYZBl U 0GOPYZOBAHMA.
— 1o ypaBHeHI/IHM.BJIeKTpOJII/Isa pacIyaBoB U T pOMSBOIMTE BHUMCICHHA TIO
pacTBOPOB BEINECTB; . XUMHUUECKUM YPABHEHU SIM.
— DAsNWYHEIe THINBL BEIYHCJIeHNH IO ypaBHe- VuacTBOBATE B COBMeCTHOH pato-
HUAM XUMHUUECKUX pearnmit Te B Tape MM TPYIIe.
BricTpauBaTh pasBépHYTHIE
OHChbMeHHbIe M YCTHBIE OTBETEHI
c omopoil Ha wHpOPMAIWIO U3
yueGHUKA, CIPAaBOUHBIX MaTe-
pHaJOB M APYTUX HCTOUHUKOB,
TPaMOTHO KCIOJIBL30BATL U3Y-
YeHHBIN MOHATUNHLIN ammapar
Kypca XUMHH, COIPOBOXKIATH
BRICTYILJIEHUE IIpeseHTanmei
Tema 9. Meramnnrer A-rpymnim. O0BACHATL obIIue 3aKOHOMeEp-
BasxHeiimue ITenounsie metannwl. llonoxenue B Ilepu- HOCTH B H3MeHeHHH CBOHCTB
MeTaJJIbI U HUX OMUECKOHN cucTeMe XHMUYECKUX 3JIeMeHTOB 2JIEMEHTOB-MeTaJNJI0OB U UX CO-
coeTUHeHU S . . MeugeneeBa, crpoeHue aromMoB. Haxox- eIUHEeHUN B IpPynIax ¢ yuéToMm
(15/22 q) JeHUe B Ipupofe. Buojoruueckas poJb HATPUSA CTPOEHUSA UX aTOMOB.

u kKajauda. PusuyecKkue M XUMHUUeCKUe CBOMCT-
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Ba (Ha IpuMepe HaTpud U kKanausd). OKCUAR U
THUIPOKCUALI HATpUA ¥ Kajusa. [Ipumenenue
LUTeJIOYHBIX MEeTAJIJIOB U UX COeNUHeHW.
TlenounozemenbHble MeTaNabl. Maruuit u
KanbIuil, CTpOeHVWE ATOMOB, IIOJIOJKeHWe B
Ilepuopuueckoil cucTeMe XMMHUUYECKUX 3JIeMeH-
ToB II. 1. MennmeneeBa. HaxoxeHre B IIpUpo-
Ie. Buosmornueckass poib MarHusa U KaJbUIuUs.
Pdusnyeckme U XUMUUeCcKHe cBolicTBa. BaxkHeil-
mue coefUHEeHUS KanbIusg (OKCH], THIPOKCUT,
coJn), cBolicTBa, IpuMeHeHHe. yKécTkocTh
BOJABI M cmocoOnl eé ycrpamenus. Kpyrosopor
KaJnbIUs B IPUPOJe.

Anromunuii. Ilonoxxenue B Ilepuogmueckoii
cucreMe xumMuueckux sieMmenToB I. M. Menpge-
JleeBa, cTpoeHMe arToMa. HaxoxkJeHWe B IpU-
poje. PusnuecKkue U XUMHUeCKUe CBoiicTBa.
AwmdorepHble cBOHCTBA OKCHUa U THIPOKCUIA
AJTIOMUHUSA.

Meranarr B-rpymnm.

O6masa xapaKTepUCTHKa MeTaJlJIoB B-rpynn
(moGOUHBIX HOATPYLI): IIoJioskeHUe B Ilepu-
OMUeCKOH cHcTeMe XMMUYECKUX 3JeMeHTOB

. . MenpgeneeBa, ocOGEHHOCTH CTPOEHUSA aTo-
MoB. fBieHue «mpoBaNa» 3JIEKTPOHA Ha IIPHU-
Mepe CTpOeHUs aTOMOB XpoMa, Menu, cepebpa.
BanenTHble 5IeKTPOHEI B aToMaX d-3JIeMeHTOB,
CTelleHU OKWCJIEHUS ATOMOB B COeIMHEHUAX.
3aBUCUMOCTEH KHUCJIOTHO-OCHOBHEBIX CBOMCTB
OKCHIOB U THUIPOKCHUIOB MeTaJJIOB OT 3HAUeHWH
CTelleHU OKWCJIeHUS dJIeMeHTa B COeIMHEHUU

= [[porHo3upoOBaThH CBOMCTBA

XUMHUECKUX 3JIeMeHTOB M HX
coeMHeHNI Ha OCHOBAHUU 3a-

KoHoMmepHocTelt Ilepuommueckoii
CHUCTeMBl XHUMUUYECKUX 3JIeMeH-

TOB.

B YcTaHaBIUBATDH IIPUYNHHO-

CJIeICTBEHHYIO CBS3b: CTPOSHUe
BelllecTBa —> CBOiicTBa —> IpUMe-
HeHHe — Ha IpuUMepax muaydae-
MBIX BeIECTB.

XapakTepuzoBaTh (pUsMUECKUe U
XUMHAUecKre CBOICTBa IPOCTHIX
BeIeCTB METAJJIOB U UX COelu-
HeHU# (OKCHIOB, I'MIPOKCHUIOB,
coJieli), ciocoBBl UX IOJYUEeHUH,
npuMeHeHVe U 3HAUeHWe B IIPU-
pojJie W JKM3HU UYeJIOBeKa.
HokaspiBaTh amM(poTepHBIH xa-
DPaKTep OKCHUAOB U THUAPOKCHUIOB
aJIOMUHUSA, XpOMa U ’Keyesa.
IInanmpoBaTh U TPOBOSUTH
KauecTBeHHLIE DeakIuy IJIsA pac-
TIO3HABAHWS N3YUEHHLIX BeIIecTB
(KaTHOHOB METAJLJIOB).
O0BACHATL Ha IIpUMepax CyII-
HOCTDL 3KOJIOTHYECKUX IpobieM,
CBSIBAHHBIX C HAXOXKAeHUEeM CO-
eIVMHeHUI MeTaJlloB B OKPY:Kaio-
meit cpege.
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

(Ha mpuMepe coexmHenuit xpoma*). Ilepso-
HayaJIbHBIE IIPEJICTABJIEHUSA O KOMILJIEKCHBIX
coeINHEeHUAX.

Menr u cepeGpo: CTpOeHHe aToMa, CTeIeHH
okucyennd. O0mue IpejcTaBleHud O pusmye-
CKMX M XHMWUYECKHX CBOMCTBaxX IPOCTHIX Be-
mecTB, 00 WX OKCHZAX ¥ THAPOKCHIAX, COJAX;
nx npuMmeHeHuu. IlpescraBnenus o6 aMMHay-
HBIX KOMILIEKcax cepebpa um Menu*. KauecTBeH-
Hble DPeaKIuMU Ha KaTHOHBI Menu(2+).

ITueK: CTPOEHHe aToMa, CTeIeHb OKHUCJIEHUS.
XapaKkTepHCcTHKa GQU3UUECKUX W XUMHYECKUX
CBOiicTB, IpHMeHeHUe; aM@OTepHEIe cBOHCTBa
oKcmja M ruapoxcuga. KauecTBeHHBIE DeaKIMU
Ha KaTHOHBI IMHKA.

JKemeso: cTpoeHme aToMa, CTENeHW OKHUCIEHHU.
HaxosxkjeHue B Ipupoje. Brosmoruueckas poJsb
wenesa. PU3NUeCKNe M XMMHUUYECKHe CBOHCTBa
JKejesa, NpuMeHeHHe. OKCHIBI, I'MIPOKCHBI

u conu xenesa(ll) u sxenesa(Ill), ux cocras,
cBoiicTBa m mosnydeHme. KauecTBeHHBIE peak-
UM Ha KaTHOHEL keje3a(2+) u sxejeza(3+).
YyryH u cTaJb — CIJIaBHl jKejesa. IIpomsBoj-
CTBO UYI'yHa W CTaJNM. JKOJOTHYECKHe IIpobJe-
MBI, CBSBaHHLIE ¢ METAJIYPTHUECKUMH IIDOM3-
BOJICTBAMH.

B JInmaHUpPOBATH M OCYL[ECTBJIATH
Ha IpaKTHKe XUMHUeCKUe JKCIIe-
PHMEHTHI, IPOBOIUTL Habuione-
HUS, AejaTh BBEIBOJBI II0 DPE3YJb-
TaTaM SKCIePUMEeHTA.

B JIpOM23BOAUTHL BLIUNCICHUSA IIO
XUMHUUECKUM YPABHEHUSIM.

B YyacTBOBaTb B COBMeCTHOI pabo-
Te B Iape WJIHN TPYyIIe.

® JIcnosnb30BATh IPU BBLINOJHEHUN
yueOHBIX 3aJaHUM M B IIpollecce
HCCJIeIOBATENILCKOH HesaTebHO-
CTH HAYYHO-IIONMYJAPHYIO JIUTe-
paTypy XMMUUECKOTo CoJeprKa-
HHUS, CIPABOUHLIe MATEPUAJEI,
pecypcsl UnTepHeTA
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JdemoHcTpauu
1. T'openne, BzaumojeiicTBUE ¢ BOAOH HaTpus
¥ KaJbIHs.
2. OxkpamuBaHue IJIaMeHW HMOHAMHN HaTPHUSI,
KaJIusa W KaJbI[hsd.
3. BzaumogeiicTBue OKcHJa KaJbIUA C BOJOM.
4. MexaHnyecKas IIPOYHOCTH OKCHIHOM IIJIEH-
KH aJioMuHHuA. BsaumogeiicTBue allOMUHHUSL C
BOJOI.
5. BaauMogelicTBUe ATIOMUHHSA ¢ OPOMOM HJIH
MOJOM, KMCJIOTAMHN M IIeJIOUAMM.
6. BumeomaTeprasbl: TOpeHHe Keje3a B KUCJO-
polle U XJope.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. OzHakoMJeHMe ¢ 0o0pasiaMy MeTAJJIOB, UX
NPUPOAHLIX COeIUHEHUH U CIJIABOB.
2. BzaumogeiicTBUe TUAPOKCUIOB HATPUA U
KaJbIua ¢ oKcugoM yriepozna(lV) m kuciora-
MU.
3. UccrenoBanue cBoiicTB KapOOHATOB U THUAPO-
KapOOHATOB KaNbIWsA, KECTKOM BOJEI.
4. UccregoBanue aMPOTEPHLIX CBOMCTB OK-
CUJOB U THUIPOKCHUIOB aJIOMUHNSA, IUHKA,
xpoma(IIl)*.
5. MayueHne IPOIECCOB MOJYUEHUS T'UAPOKCHU-
JIOB ’KeJie3a, WX XUMHUUECKUX CBOMCTB.
6. IIpoBeseHVe KauecTBEHHBIX peakIuii Ha
MOHBI MATHUS, KaNblusd, aJIOMUHNSA, IHUHKA,
sxenesa(2+) u xeyeza(3+), Menu(2+).
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IIpodonsicenue maba.

TemaTuueckue OJIOKH,
TeMBbI

YueOHOe copep:kaHHe

OcHoOBHBIE BUBI
AeATeJIbHOCTH oﬁyqalomnxca

Ilpaxmuuecrue pabomut

Ne 8. JécTrocTb BOOBI M METOObI €€ ycTpaHe-
HUS.

Ne 9. Pemenme sKcIlepUMeHTAJbHBIX 3ajau IO
TeMe «BakHelmne MeTANNLI M HUX COeUHe-
HUASI».

Boruucienus
— cocTaBa cMecell ¢ MCIOJIb30BaHWEM DPeIleHUs
CHCTeM YpaBHeHUI*;
— pasnmuHble TUIHl BEIUMCJIEHWI IO ypaBHe-
HUAM XUMHUUECKUX pearnmit

Pazgen 4. Xumua u okpy:xkarwimas cpeaa (5/5 u1)

Tema 10. BemectBa
H MaTepHAaJbI

B JKM3HH UeJIoBeKa.
OcHOBBI
IKOJIOTHYECKOH
TPAMOTHOCTH

B/5 1)

Baxxnelimue BemecTBa U MaTepHasbl, 00JacTH
UX TMpUMeHeHUus. BezomacHoe MCIIONL30BAHUE
BeIlleCTB M XUMHUUECKUX PeakKIuii B OLITY.
IlepBas mMoMOINL HMPH XUMHUUECKUX OKOTaX H
OTPABJEHUIX.

HoBrie MaTepuasibl M TeXHOJOTHH. [IPpUHITMITE
«3eJIEHON XUMUU».

XuMusa U 3JA0poBhe. 3HaUeHWE H3yUaeMBIX
XUMHUUYECKUX BJIeMeHTOB U MX COeNUHeHWH aasa
GYHKIIMOHNPOBAHUS OpTaHW3Ma ueJoBeKa. Ilo-
HATHe O 3J0POBOM obpasze >KH3HHU.

PackpriBaTh CMBICH H3yUaeMBIX
TOHATHH.

XapakTepus3oBaTh POJb XUMHUU B
pasnuUHLIX chepax AeATeNbHO-
cTu Jiofieil, OCHOBHBIE BeI[eCTBa
U MaTepuanbl, IpUMeHseMble B
JKUBHHU COBDPEMEHHOT'O UeJIoBeKa.
OOBACHATL YCJIOBHA 0e30I1acHOTO
WUCIIOJNIH30BAHUS BEIeCTB M XU-
MHUYECKUX peaknuit B OBITY.
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XuMHUecKoe 3arpsasHeHne OKpy:Kaileil cpentnl.
JKoJoTHYeCcKHe Mpo0JieMbl, CBAZaHHLIE C CO-
eIMHeHUAMHU YIVIEPOJa, a30Ta, CepPhI, TIKEIBIX
MeTaJIoB. IloHSTHe O TMpelesbHO IOMYCTHMOLL
koHUeHTpanuu BelecTB (IIJK). Pospr xumuu B
pellleHnH 5KOJOTHUECKUX HPoGJeM.

JdemoHcTpauu
1. Konnexnuu oOpasloB MaTepHasoB (CTPOHU-
TeJbHBIE MATepPUaNbl, CILJIABEI METAJJIOB, IIO-
JTuMepHble MaTepuaibl).
2. IlpeseHTanuy U BUJeOMAaTePHAJNLI IO TeMe.

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Jla6opamopHbie onvimbl
1. Oupegmenenne KUCJIOTHOCTH HIPHUPONHBIX BOJ.
2. MogenupoBaHue Ipoliecca o0pasoBaHUA
KHUCJIOTHOTO IOXKIASA, M3yUeHHe ero BoameHCTBUSA
Ha MAaTepUuasbl

B YMeTh OKas3bIBATH IIePBYIO IIO-

MOIIL IPH XUMHUUECKUX OKOTax
¥ OTPABJIEHUAX.

O0BACHATL CYITHOCTH METOIOB
OXpaHbl aTMocdephbl, BOAHBIX U
3eMeJILHLIX PEeCYpPCOB OT 3arpsas-
HeHU.

L] AHaJII/ISI/IpOBaTB N KPUTHUUYECKH

OlleHNBATL MHPOPMAITUIO O BJIHU-
AHUM TPOMBINIJIEHHOCTH, CeJb-
CKOTO X03sdiicTBa, TpaHCIOPTa

U JIp. HA COCTOSHUE OKPY:KAaIo-
mei cpelbl.

Hcnonb3oBaTh XUMHUECKNe
3HAHWSA B IIOBCeJHEeBHON KU3HU
njsi obecreueHus 0e30MacCHOCTH
W COXPAaHEHUS 3NOPOBDLA

pu OOpallleHuu ¢ IpelapaTaMu
ObITOBOI XUMUM, IJII cOXpaHe-
HHUA OKpYy:Karomel cpenbl.
ITonyuuTh TpeACTABICHUS O
MMPaBUJIBHOM MCIIOJL30OBAHUHU
M3YUEeHHBIX BeINeCTB W MaTepH-
ajoB (MUHepaJibHble yIOOpeHud,
MeTaJJabl U CILIaBREI) B OLHITY,
CeJILCKOM XO3saiicTBe, Ha IIPOMa-
BOJICTBE.

WckaTh ¥ aHAIM3UPOBATDH
HHGOPMAITHIO O CBOHCTBax
BeIlecTB, UMEIOINX BakHOe
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6.

KauecTBe chephl cBoell OyayIneit
npodeccruOHANTLHON AeATeIbHO-
CTH MW [JsI OCO3HAHHOTO BEIGOpDa
XUMHUHU KaK TPOPUILHOTO Ipen-
MeTa TIpU Ilepexojfie Ha YPOBeHb
cpenHero obmero obpasoBaHUA

Paznen 5. O6o0menue zHanuii (5/10 1)

IloBTOpEeHUE U
0000IeHne 3HAHWHA
OCHOBHBIX
Pas3eioB KypcoB
8—9 kmaccos
5/10 u)

ITepuonuueckuit zaxkon u Ilepuogmueckas cu-
cTeMa XUMHWUECKHX DJIEMEeHTOB B CBeTe TeOpUH
CTPOSHUSA aTOMa. SaKOHOMEPHOCTH B H3Me-
HeHNM CBOMCTB XMMHUECKHX BJIeMeHTOB MU HX
coelMHeHHUil B mepmojax W TPYIIIax.
CTpoeHme BellleCTBA B TBEPIOM, KUIAKOM U
razoobpasHoM cOCTOAHUU. BUABI XMMUUECKO
CBA3U. 3aBHCHUMOCTL CBOMCTB BellleCTBA OT
THIIAa KPUCTANJINUECKOH PeIMéTKN W BUIA XUMU-
YeCKO# CBA3HU.

Knaccupuranusa XUMHUUECKUX peakIuil 1o
PasJIWUHLIM Ipu3HaKaM. [IporHoszmpoBanue
BOZMOYKHOCTH IIPOTeKAHUSA XHMHUUECKUX IIpe-
BpallleHuil B pasjMUHLIX YCJOBUAX HA OCHOBe
MpeACTaBIeHUH XMMHUUECKOH KUHETUKHU U Tep-
MOJUHAMUKHA.

XuMHUecKre peaKIMU B pacTBopaX. ['maposus
coJeii®.

DIeKTPONIM3 ™.

CpoiicTBa KMCJIOT, OCHOBAHWHM M coJieill B cBeTe
npeicTaBileHUuil 06 3JIeKTPOJUTHUUECKOH AMCCOo-
I[UAIMN ¥ OKHCJIHUTEIbHO-BOCCTAHOBUTEJIbHEIX
peaknmax®.

IIporuosmpoBaTh cBoiicTBa
XUMHUECKUX 3JIeMeHTOB M HX
coeMHeHNI Ha OCHOBAHUU 3a-
KoHoMmepHocTelt Ilepuommueckoii
CHUCTEeMEI.

OnucelBaTh XUMHUUECKHe CBOI-
CTBa BEIN[eCTB Pa3JIUUHBIX KJac-
COB, IOATBEDPKIATHL CBOMCTBA
npuMepaMu ypaBHeHUH peaknuit
MOHHOTO 0OMEeHA M OKHUCIUTeJb-
HO-BOCCTAHOBUTEJIbHBIX Peaknmii.
IIporuosmpoBaTh cBoiicTBa
BeIleCTB B 3aBUCHMOCTH OT UX
CTpPOeHU .

IIporuosupoBaTh BO3MOIKHOCTH
NPOTeKaHUS XUMUUECKUX IIpe-
BpaIleHN# B PasiIWYHBIX YCJIO-
BUAX.

IIpon2BOAUTEL BRIUMNCIEHUSA IIO
XUMHUUECKUM YPABHEHU SIM.
YuacTBOBaThL B COBMECTHOI pabo-
Te B Iape HJIHN B I'PyIIe
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OxrxoHuaHue mabJ.

TemaTuueckue OJIOKH,
TeMBbI

OcHoOBHBIE BUBI

YueOHOe copep:kaHHe
JeATeJILHOCTH O0yUAIoMUXCs

JlaGopaTopHble U IpaKTHYecKHe PatoOThI
Ilpaxmuuecrue pabomur™
Ne 10. Pemenue sKCIepUMEHTAJLHBIX 3a7ad IIO
TeMe «XUMHUUYECKHEe PEeaKIIUU».
Ne 11. Pemenue sKCIepUMEHTAJILHBIX 3a7ay
o TeMe «MeTajJabl, HeMeTaNJIbl U UX COeIH-
HeHW »

ITpu paspaboTke paboueii mporpaMMbl B TeMATHYeCKOM IUIAHWUPOBAHUM JOJKHBI OBLITH YUTEHBI BO3-
MOYKHOCTH HCIIOJIb30BAHUS 9JeKTPOHHBIX (IMPPOBLIX) 00pa3oBaTeILHBIX PeCypCoOB, ABIAIIIMNXCA yueOHO-
MeTOAMYeCKUMHK MaTepuajamMu (MyJIbTUMeANiIHbIe TIPOTPaMMBbI, 3JeKTPOHHBLIe YUYeOHWKM U 3aJauHUKMH,
3JIeKTPOHHEBIe OMOJIMOTeKU, BUPTyaJbHLIe JabopaTOpuM, HUTPOBBIe IPOTPAMMBI, KOJIJIEKIMHU NHUQPOBBIX
o0pasoBaTeJILHEIX PECYPCOB), HCHOJB3YEMBIMHU AJsA OOyUeHWS ¥ BOCIHUTAHUS PA3JTUYHBIX I'PYNI IOJIb-
30BaTesiell M peanuaymommMu augarkTuueckue BozmoxkHoctn WMKT, comepskaHme KOTOPBIX COOTBETCTBYET
3aKOHO/IATEJILCTBY 06 00pasoOBaHUHU.



