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1. CrTpykrypa nporpaMmel pogeccuoHaIbHOH NepenoaroToBKM:
1.1. OO0mas xapaKTepHCTUKA NPOrpaMMBbI:
1.1.1 3axoHogaTedbHbLIE M HOPMATHBHBLIE INPABOBbIE AKTbI, B COOTBETCTBHH ¢
KOTOpPBIMH pa3padaTeIBajiack OporpamMma:

o Oepepamsueii 3akon or 09.12.2012 Ne 273-®3 «O6 obpasoBaHud B Poccuiickoii
Oenepanuny;

e mpuka3 MunoGpuayku Poccmz or 01.07.2013 Ne499 «OG yrtBepxaeHuu NOpsjka
OPTraHM3alMA M OCYLICCTBICHHA 00pa3soBaTeNbHOM IEATENBHOCTH 10  JIOLOTHUTCILHEIM
poeCCHOHANIBEEIM TIPOTpaMMaMy  (3aperucTpuposa B Munrocte  Poccun 20.08.2013
Ne 29444);

o OepepalbHBI TOCYNapCTBEHHBIA 00pa3oBaTeNBHEIL CTaHAapT BHICIIEr0 00pa3oBaHUA
(®I'OC BO) - GaxamaBpuar IO HampaBleHuro NoAroToBku 44.03.05 Ilemarormaeckoe
o6pasoBanne (C ABYMs MPO(QMIAMH HOATOTOBKH), YTBEDXICHHBIA mprKasoM MHHHCTEpPCTBA
o6paszoBanys B Hayku Poccumiickoii Oeneparium ot «22» deppast 2018r. Ne 125;

o EauHEN KBaTHQUKAUMOHHEIA CIIPaBOYHUK HOIDKHOCTEH PYyKOBOIMTENCH, CICIHAIIICTOB
u coyxampx, pasaen «KpammbukaldOHHBIE XapaKTEPHCTHKH JIOJDKHOCTeH paGOTHHKOB
06pa3oBaHus», YTBEPKICHHBIM IpukazoM Mumnsapasconpassutas Poceun OT 26.08.2010 Ne
761u (3apermcTpuposar B Mumrocte Poccum 06.10.2010 Ne 18638), B pen. mpukasa
Muusapasconpassutis Poccun ot 31.05.2011 N 448x;

o mpukas Muno6puayku Poccum or 15.01.2013 Ne 10 «O6 yTeepxmeHuu (enepaabHbIX
TOCYJIaPCTBEHHBIX TpeboBaHUHI K MUHEMYMY COZEpXKaHUA JOMOJTHUTEIBHBIX
IPodeCCHOHANBHBIX  00pa30BaTENbHEIX IIPOTPaMM HPO(QECCHOHAIBHOM IICPEHOATOTOBKA M
HOBEIIIEHHS  KBanM(pUKalM{  IEJArOrvd4eckuX  pabOTHUKOB, a TakXke K  YPOBHIO
IpOhEeCCHOHANBHOM TIEPENOArOTOBKY IIEJJaTOTHYECKMX PabOTHUKOB» (3aperUCTPUPOBAH B
Munrocre Pocenn 12.03.2013 Ne 27609);

IIpodeccuonanpHbIH(bIE) cTaHAAPT(bI):

o «Ilenaror (megaroruyeckas AeATeILHOCTH B cdepe JOMKONBHOTO, Ha9albHOro OOIIEero,
OCHOBHOTO 0O0INero, cpemHero ofmero o0pa3oBaHMs) (BOCHHMTATENh, YIHTENb)»; Ilpukas
Muntpyna Poccum or 18.10.2013 N 544m (¢ m3m. ot 25.12.2014) "O6 yrBepXaeHuH
npodeccHonanmpHoro  cranapra 'llegaror  (mejarormueckas IEATENBHOCTH B - chepe
JIOMIKOJIBHOTO, HAYAJIBHOTO OOINEro, OCHOBHOrO 00miero, cpepHero obmero o6pa3oBaHHs)
(BocTuTaTeNb, yauTens)" (3apeructpuposano B Murtocte Poccun 06.12.2013 N 30550);

o «Ilemaror mpodeccHoHATEHOTO 00y4eHHs, IPO(hEcCHOHANBHOTO 06pasoBaHus |
JOMONHUTENBHOTO Ipodeccuonansroro ofpasopanus»; Ilpuxas Mumatpyna Poccum ot
08.09.2015 N 6081 "OG yrBepxacHMHM upodeccHOHAIPEOro craHxapra “llemaror
npodeCcCHOHANBHOr0 00ydYeHus, IpohEeCCHOHANIBPHOrO 00pa3oBaHyus M JIOIOJIHUTEIBHOTO
npodeccronansHoro obpasosanus” (3apermcrpupoano B Mumrocte Poccum 24.09.2015 N
38993);

e TIpodeccuonansupni crapgapT «llegaror MONONHUTENBHOrO 00pa3oBaHus JeTeH u
B3POCNEIX», YTBEPXKACHHBIH IIpUKa3oM MHHHCTEPCTBA TpyJa M CONHUANBHOH  3allUTHI
Poccuiickoit ®enepauuu oT 8 centsdps 2015 . Ne 6138 (3apermcTprpoBaH MUHHCTEPCTBOM
rocturmu Poccuitckoit @enepanuu 24 cenradps 2015 r., perucrpaunonusi Ne 38994) 3

e HopmaTHBHO-METOIUYECKHE TOKYMEHTE Muno6prayku Poceuu;

e VYcraB yHUBEpPCHTETA.

1.1.2. Tunm JONOJHUTEILHOW TPOdecCHOHATBHOM IIporpaMMbl:  IIporpamMma
Ipo(eCCHOHAIBHON TIEPEIIOATOTOBKY 110 HANPABICHUIO «XHMMHA H METOAMKA MPEIIOJaBaHUA
XVMURY (Hanee — IporpamMmma).

1.1.3. Ilporpamma HampaBleHa Ha (GOpMHMpOBaHHE y CIymnareied MpodecCHOHATBHEIX
KOMIIETEHIIMH, HeOOXOMMEIX JUIS IIPUOOPETECHUS HOBOM KBATU(UKALMH.



1.14. K OCBOEHHIO IpOTpaMMBl  JONYCKAalOTCA  JIML@, MMEIOMME  BBICIICC
npoeccHOHANBHOE, CpeqHee NpodeccHoHANpHOe 00pa3oBaHWEe WM JHLA,  MOIydaroltne
BEICIIEE TTPO(ECCHOHAILHOE, CpeiHee IPOheCCUOHATBHOE 00pa3oBaHue.

1.1.5. O6mas TpyaoeMkocTh nporpammel — 540 gaca (15 3.e.), BKIrOYas BCE BHJIBI
ay[IMTOPHOM X CaMOCTOATENBHOH paboThl CilymlaTells, OPAaKTHKM H BPEMsd, OTBOAMMOC Ha
KOHTPOIIb KA9eCTBA OCBOEHHUS CllymaTeneM nporpaMmel. CpOK OCBOEHHS IPOrpaMME! 3 Mecsa.

1.1.6. ®opma o0y4eHHsT — 3a09HO(IMCTAHIMOHHAN)/OYHO-3209HAS C IIPHMCHECHHEM
JICTAHIIMOHHBIX TEXHOIOTUH

1.1.7. ®opmsl aTTecTaluu 00yIAXOMUXCSA: TEKYIIAs, IPOMEXKYTOIHAH, HTOrOBasL.

1.1.8. JoxymenT 0 KBajqudUKaOMM: JIHMIAM, YCICIIHO OCBOMBIIMM IIPOrpaMMy M
TIPONIEIIMM UTOTOBYIO aTTECTALHIO, BELIAETCS JIMIIOM O IPO(ECCHOHATBHOM IIepeoroTOBKe
o6Gpasua ycrarosrerroro ®I'B0Y BO «JIT'TIY mmenn ILI1. Cemenosa-Tsn-Ilanckoro.

JumnomMoM 0 mpodeccHOHATBHOH IEPENOATOTOBKE [ACT IPaBO Ha OCYIICCTBICHHC
HOBOTO BHJA [AEATENBHOCTH B cdepe IeNaroruuecKod  AEATENbHOCTH, IOATBEPKAACT
IDUCBOCHHE KBATMGUKANMA [0 PE3YNbTaTaM JOIOJHHMTENBHOIO  [PO(ECCHOHAIBHOTO
o6pa3zoBaHus — yYUTEIb XHMHH.

IIp OCBOEHWH IIPOTPaMMBI TAPAIUIENIEHO ¢ HOMYyIeHHEM BLICIIETO IPOQECCHOHATBHOTO
WIA CpPEeHEro IpOoQEeCCHOHAILHOTO o0pasoBaHWs JUIUIOM O IIpo(ecCHOHAILHOR
HEPENOATOTOBKE BBIAAETCS OJHOBPEMEHHO C IIONYYCHHEM COOTBETCTBYIOIIETO AOKYMEHTA O
BBICIIEM 00pa30BaHUH.

1.2. Ilesn o0ydeHHs:
Ilenplo IIPOrpaMMBl  SBISIETCS (HOPMHPOBAHHME y CIymaTeled MpodeccHOHaIbHBIX
KOMIIETEHIAH 71 IpHOOPETEHNS HOBOM KBAM(UKALAKA — «YIUTEIIb XAMHEI).
IIporpamMma SIBISIETCS HPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTesbHOM IIporpamMme
BBICIIEr0 06pa3oBaHms Hampasienus monrotoBku 44.03.05 Ilemarormaeckoe obpasosanue (C
ABYMS IPOGUIIMHI TTOJrOTOBKH).

1.3. XapakTepucTMKa HOBOI0 BHAa NpPO(ecCHOHANLHOH JEATEIbHOCTH, HOBOA
KBaJM(PUKANMHA:

a) obacme RPoeccuonanbHol 0eAmenbHOCHU:

01 — O6pasoBanue u Hayka (B cdepax MOMKOILHOro obmero, HagaubHOro o6Imero,
OCHOBHOro ofmero, cpemHero ofmero o0pa3oBaHus, IPO(GECCHOHAIBHOrO 00ydeHus,
podeccroHaTBHOro 06pa3oBanus, JOIOIHUTENFHOI0 00pa3OBaHu).

6) 06veKmbl npogecCUOHANLHOT 0eAMeNbHOCI:

e coIuanbHAas cpena,
* BOCIHTAaHHUE,
e pa3BUTHE,
o 00yueHwue,
e 00pa3oBaTeNbHBIE CUCTEMEL,
e o0pa3oBareNbHEIC IIPOrPaMMEL, B TOM 9HCIIE HHANBUIYAIBHBIC alall TAPOBAHHBIC,
e CHEelMAILHBIE HAYYHBIE 3HAHUS, B TOM YHCJIE B IPEIMETHON 00IacTH.
8) 6U0bl U 3a0a4U RPOPeccCUOHANLHOU OeAME/ILHOCIIU:



Ob6nacTb O6beKThI
npoeccnoHaIb . npogeccHOHAILHO
pog Hoil Tunel 3a5a4 3agaun npogecCHOHAILHOH i AeSATeNLHOCTH

J——— ngoq)eccnouanb- AeATeNLHOCTH (a1 o6racTH
(no Peecrpy HOX AcsITEALHOCTH 3HaHuA) (NpH
Munrpyaa) HE00X0XMMOCTH)

01 [Teparorudeckuii ofyueHre 1 BOCTIUTaHUE B chepe Obyuenue,
O6pazoBanue 1 00pa3oBaHUs B COOTBETCTBHM C BOCIIUTAHHUE,
Hayka TpeGoBaHUAME 00pa3oBaTENIbHBIX pas3BUTHE,
CTaHJapTOB; (POPMUPOBAHHE obpazoBatesbHbIe
o0pazoBaTeNbHOM cpesibl Uls CHCTEMBI,
obecrieuenns kauecTsa o6pa3oBaHus, B | 06pa3oBaTe/IbHEIC
TOM YHCIIE ¢ IPUMEHEHHEM [IpOrpaMMBl, B TOM
MHGOPMALOHHBIX TEXHOIOT Ui / qUCIIe
HCIIONIB30BaHME BO3MOXKHOCTEH HHIABHyaIEHEIE
o0pa3oBaTeNbHOM cpeIbl IIs
obecrieueHus KadecTa 0Opa3oBaHu;
HCIIOIb30BAHNE TEXHOOTHH,
COOTBETCTRYIOIINX BO3PACTHBIM
ocobennocTsM 0OyHaromuxcs 1
OTPKAIOIIHX CIIECHU(UKY MPEAMETHBIX
obJacrei;
MOCTAHOBKA 1 pEIIeHUe
npodeccHOHABHBIX 334a4 B 00/1aCTH
06pa3oBaHUs U HAyKH;
HCITOJIE30BaHME B IIPO(eccCHOHAIBHOH
JIeSTeJIBHOCTH METOI0B HAYUHOIO
UCCIIe/IOBAHNS;
cbop, aHanu3, CUCTEMATH3aLUA U
MCTIONB30BaHIe HHPOPMAIMH T10
aKTyaJIbHBIM IIpobreMam o6pa3oBaHud Y]
HayK;
ofecrieueHre OXpaHb! XKU3HU U
3I0POBBS yUaIKUXCst BO BpeM4
00pa3oBaTeNILHOro IIpolecca.
[TpoexTHsbIii NPOEKTHPOBAHUE COJePIKaHHA OGyuenue,
o0pa3oBaTeIbHBIX IPOTPaMM U KX BOCIIUTAaHUE,
BIIEMEHTOB C y4E€TOM O0CODEHHOCTEH pasBHTHE,
ofpazoBaresHOrO npoecca, 3a1ad obpazoBaresILHbIE
BOCHMTAHUS U PA3BUTHS JINUHOCTH CHUCTEMBI,
. yepes IpernofaBaeMule yaeOHbIe obpazoBaresbHbIe
IPeIMETHI; IIpOrpaMMBl, B TOM
IIPOSKTHPOBAHNE HHIUBUIYaTBHEIX quciie
MapuipyToB o0y4eHus, BOCTIUTAHUS U HH/IUBU/TyaJIbHBIE
pasBUTUS 0O YHAIOIIITXCS;
MIPOEKTHPOBaHKE COOCTBEHHOIO
00paz3oBaTeIbHOro MapIIpyTa
I1podhecCHOHAHLHON Kaphephl
KynetypHo- H3y4YeHHe U HOpMHUPOBaHHE ConmmansHas cpena,

[IPOCBETUTEIIb-CKUH

norpebHOCTEH JleTel U B3pOCIIBIX B
KYJbTYpPHO-IIPOCBETUTENLCKON
JIeATEeIIbHOCTH;

OpraHu3alus KyJasTypHOTO
[IPOCTPaHCTBA;

pa3paboTka ¥ peaju3alys KyJIbTypHO-

[IPOCBETUTENECKHX NTPOrpaMM JUls

oOydeHue,
BOCITUT&HHE,
pa3BUTHE,
obpazoBaTeIbHbIC
CHCTEMBI,
obpazoBare/IbHbIE
IIPOrpaMMmBbl, B TOM




Pa3IH4HbIX CONMAJIBHEIX I'PYIIIL

qHcCJie
VMHOVMBUAYAJIEHBIC

2) yposeHs Keanupuxkayuu 6 COOMEEmMcmenY ¢ NpogheccUuoHaNLHLIM Cmandapmom: 6 (110
npuKasy MHEHCTEpCTBa TPy/a B conuanbHoi samutsl PO ot 12 anpens 2013 r. N 148x)

1.4. TpeGoBanus K pe3yJbTaTaM O0CBOE€HHUS IPOrpaMMBl.

a) Caymareir B

pe3yJbTaTe

OCBOEHHSI NPOrPAMMBEI

JOJIKed 00J1agaTh

CICAYIOIMHA HpO(l)eCCI/IOHaJIbeIMI/I KOMIICTCHINAMM:

Konp! xoMmneTeHI Uit

Pesymvmamer ocgoenus OOI
(Codepoicarnue komnemenyui)

Ilepeuens nnanupyemvix pe3ynomamos
06yuenus no OUCYUNJIUHE

B 00J1acTH HPOGKTHO-KOHCTPyKTOPCKOﬁ ACSATCIBHOCTH]:

IIK-1 I'OTOBHOCTBIO peaTH30BEIBATE | 3HATH:
o6pa3oBaTenpHble TPOTpPaMMBI IO | — CoZIeprKaHue obpasoBaTeNbHEIX
y4eOHBIM peaAMeTaM B | IIporpamm u TpeboBaHUA
COOTBETCTBMH ¢ TpeGoBaHMAMHU | 06pa30BaTebHBIX CTAHAAPTOB;
00pa3oBaTeNbHBIX CTAaHAAPTOB; YMmerb:
— IPOBOAWTH JWATHOCTMKY M  YYeT
yueOHBIX LOCTIDKEHMH yyammxcs,
AHAIM3HPOBATh WX YCHEXM M IPHYHHEI
Heynad, OmuboK;
Baagers:
—  npod)eCCHOHANBHBIMH  YMEHHMAMH
HABBIKAMH, HEODXOIMMBIMH  YUHUTEIIO
XMMHH B LeNsX Haubosnee yCHEIIHOTo
o0ydeHHs, BOCHMTAHHMS M  Pa3sBUTUA
y4aIHXces.
6 00.;1acmu RPOU3600CMBEHHO-MEXHOJIO2ZUHECKOW 0eameibHOCmU:
IIK-2 CHOCOOHOCTBIO HCTIONB30BATE |  3HATH:
COBPEMEHHEbIE METOJBI U | — OCHOBHBIE METO/IbI, y4eOHEIE IIPHEMBI U
TEXHOJIOTHH obyueHns M | cIocoOBl  OpraHW3aldd  AeSTEILHOCTH
JIHarHOCTHKH YYALXCsT; BUJIBI TEXHOJIOTUH 00yueHNs U
CII0cO0B! TUArHOCTUKY;
Vmerh:
—  ocymectBiasTe  oTOop  yueGHoro
COMEpXAaHWUS  HW3y4aeMbIX TeM  JUI
pa3pabOTKH  KOHCHEKT2a  ypoka H
JIEATC/ILHOCTH YYAIIHXCS;
Bnagers:
— TEXHHKOH KM METOIHKOH OpraHu3alliy
PA3IMYIHBIX THIIOB YPOKOB %4
OCYIIECTBJCGHHE IHArHOCTHKH 3HAHHHA
y4Halmxcs;
[IK-3 Crocof0HOCTRIO  pelaTth  3a4adu 3nare:
BOCIIMTaHUSA 31 JYXOBHO- | — COZIEpKaHUe MIKOILHOM IpOrpaMMmEl,
HpPaBCTBEHHOI'O pazBUTHS, | yueOHuKa, nocobuil, HOpMAaTHBHOH

ofbygaromuxcs B ydebHOH u
BHEY4eOHOI [eATeTBHOCTH

JOKYMEHTAIHH;
Ymern:
— pewaTh npobIeMHbIE CHUTyallud ypoKa,
OpraHH30BEIBAThH BHEY4EOHYIO
JEATEILHOCTD YUAITHXCS;
Baapers:
— [ICHXOJIOrO-11e1arorn4eCKUMHU
3HAHMAMM [J1 peLISHUs 3a/1a4
BOCIIUTAHMS ¥ TYXOBHO-HPABCTBEHHOTO




paszsuTys, 06ydarommxcs B y1eOHO! U
BHEYUeOHOH AeATeIbHOCTH.

6) Caymaresib B pe3yJIbTaTe OCBOCHHS IIPOTPAMMBI A0JIKEH 006.131aTh /ey MIMA
CHEeNHANbHBIMA KOMIETCHIMAMH:

B 00J1aCTH Hay‘IHO-HCCJleIIOBaTEJILCKOﬁ AeATC/ILHOCTH:

TIK-4

gnaoeem OCHOGHLIMU
buonO2ZUYECKUMY NOHAMUAMY,
SHAHUAMYU BUONO2UYECKUX 3AKOHO8,
3QKOHOMEPHOCME U ABNEHUT

3namp:

- OCHOBHBIE MEXaHU3MBI U
38KOHOMEPHOCTH XPaHEHUs, Iepeaaun
1% peanuzalyy HACJIeICTBEHHOH
uHpOpMAIUY B KJIETKaX U OPraHnu3MaXx;

Ymemo:

— TEOPETUYECKH NPHUMEHATh 3HAHHS 110
MOJIEKYJIApHOH OuooruM B TEHHO-
WHXCHEPHBIX pa3paboTKax;

Bnaoems:

- OCHOBHBIMH OHOJIOTMHECKUMHU
MOHATHAMH, 3HAHUAMY OHONOTMYECKUX
3aKOHOB M SBJICHHI IO MOJICKYJIAPHOH
Guonorum.

BJIaficeT OCHOBHBEIMH
MaTEMaTHYECKUMH, GU3MIECKHMHU
¥ XUMHYECKUMH TIOHATHAMH,
3HAHHUAMH QYHIAMEHTAIBHEIX
3aKOHOB (DM3MKH M XUMUH;
SIBJIEHU ¥ TIPOLIECCOB, H3Y1aeMbIX
¢buzuKol 1 XMMHEH.

3uars:

— OCHOBHBIE 32KOHBI XUMUHU U TTOHATUS;

— obmome CBeACHHS O XUMHYECKOM
JJIEMEHTE;

— MONOKEHHE XUMHWYECKOro S5JIEMEHTa B
ITeprogueckoli cucTeMe;

— CTPOCHHE aTOMa 3JIEMEHTa,;

— CBOHCTBA IIPOCTOrO M  CJIOXKHOI'O
BEIIIECTRA, obpazyeMoro JaHHBIM
351eMeHTOM (OKCHJI, THPOKCUJL, COTIb).

— OCHOBHBIE OHOXWMHYECKME IPOLECCHI,
HpPOTEKAIONINE B OpraHu3Max;

— OCHOBHBIE KJIACCHI HEOPraHWYECKHX H
OpPraHMYeCKUX COCIAUHEHHUH, CTpOEHHE,
bu3puecKkue MW XUMHYECKHE CBOMCTBA
MPEACTABUTEICH STHX KJIacCOB, METOZEI
BBIJIGJICHHS U3 IIPUPOTHBIX HCTOYHHKOB;
— OCHOBHBIE METOJEl XHMHYECKOTO
CHHTE3a ¥ HCCISNOBAaHUA CTPYKTYpPEI
OHOMOJIEKY)I, OCHOBHBIC ITyTH OOMeHa
BCIIIECTB ¥ SHEPTUH B OPraHU3ME;

YMmerh:

- HA3BIBATH HEOPraHUYEeCKHe 5
OpraHWYecKHe BEIeCTBA IO Pa3sHBEIM
THUIIAM HOMEHKJIATY];

— OIIPeNIeJIATh: BAJICHTHOCTS U CTENEHb
OKHUCJIEHUS XMMUYECKHX JIEMEHTOR, THII
XHMUYECKOM CBA3M B COSOUHECHIX, 3apsal
WOHAa, XapakTep cpeJibl B BOAHBIX
pacTBOpax HEOPraHWIECKUX COEAMHEHNIH,
OKMCIIUTENb 1 BOCCTAHOBUTEIE;

— XapaKTepH30BaTh: JIEMEHTEI B
NepUOoIax U IPYIIIax M0 MX IOJIOXEHHIO B
Hepuonuueckoii cucreme J1.U.
Memnpeneesa; oblIHe XUMHIECKHE
CBOMCTBA METAJUIOB, HEMETAJLIOB,
OCHOBHEBIX KJIACCOB HEOPraHWIeCKIX




COCIMHEHHH;

— OOBACHATH: 3aBUCUMOCTE CBOHCTB
BEIIIECTB OT UX COCTaBa M CTPOCHHS,
HPUPOLY XAMHYECKOH CBA3M (MOHHOM,
KOB&JICHTHOM, METAJUTHYECKOH),
33aBMCHMOCTH CKOPOCTH XMMHYECKOM
peaxiyy U MOJIOKEHUS XUMHIECKOT0
PaBHOBECHS OT Pa3IMYHBIX (haKTOPOB;

— BBIIOJTHATh XUMUIECKUH SKCIIEPUMEHT
I10 PaCITO3HABAaHUIO BAXKHEHIINX
OpraHU4ecKUX ¥ HEOPraHUYECKUX
BEIIIECTB;

— IPOBOJIUTE CAMOCTOSATENHEIN TTONCK
XMUMUYECKOH HH(OpMAIIH C
HCTIONE30BaHUEM PA3IMIHAIX HCTOYHHUKOB
(HAYYHO-TIOMYAPHEIX U3NaHUH,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, PECYPCOB
Internet).

—  CHHTE3UpOBaTb W BBIAEIATH,
XUMHAYECKH HISHTHQHIMPOBATE 3
YCTAHABIIUBATE CTPYKTYPY OHONIOTHYECKH
BaXXHEBIX COEIMHEHHH;

—  TPOBOJUTH aHAIH3 OPraHWYCCKHX
COEMHEHUMA C WCIIOJIB30BaHUEM (U3HKO-
XUMHYESCKUX METOJOB UCCIIENOBaHMUI.
Baaners:

— METOJaMH OIIPe/EICHUs BO3MOXKHOCTH
[IPOTEKAHUS XUMHUUECKUX [PEBPAILICHUH B
pasIM4HBIX YCJIOBHAX M OLGHKH HX
TIOCJIEICTBUH;

— TEOPETHYECKIMH METOJAMH OIIMCaAHMS
CBOYCTB IIPOCTHIX U CIIOXKHBIX BEIECTB HA
OCHOBe HX NojioxkeHus B Ilepuoaudeckoit
CHCTEME XHMHYCCKUX 3JIEMEHTORB;

— crocobamu 6e30MacHOTO 00paIeHus ¢
TOPIOYMMM ¥ TOKCHYHEIMH BEILECTRAMH,
J1abopaTopHEIM 00OPYAOBaHUEM;

— 3HaHWAMH O  3aKOHOMEPHOCTAX
Pa3BUTHUS  OpPraHMYecKOro MHpa H
XMMHYECKHX OCHOBaX OHOperynsuuu
OpraHH3MOB;

- criocobamu OpUEHTaLUH B
podecCHOHATBHBIX HACTOYHMIKAX
vHpOpManuu (>xypHaIEL, camr,
obpazoBaTesbHbIe IOPTAJIBL).

IIK-6

BIIQJI€CT KJIaCCHUECKIMHU "
COBPEMEHHBIMU METOJaMHU aHAIU3a
BEIIECTB; CIOCOOEGH K MOCTAHOBKE
OKCIIEPUMEHTa, aQHAIHW3Y M OLIEHKE
T1abopaTOPHBIX HCCIIEJOBAHUN

3HaTh:

— TEOPEeTHYECKHE OCHOBBI XUMUYECKHX H
(U3UKO-XUMHYECKHX METOJIOB aHAIIN3a B
COOTBETCTBHH CO 3HAHUSIMH O
©CTECTBCHHOHAYUHOH KapTHHE MHUDa;

— METOIbl OIPEHESICHUS XUMIYECKOro
COCTaBa BEIECTB, UX KOHIICHTPUPOBAHUS,
pasgeneHus ¥ WASHTUPUKALMH C YyUETOM
COBPEMEHHBIX METOAMK U TEXHOJIOIUH
JUISL PEIIeHUs] UCCIIENOBATENECKUX 3a/1aY;
— obacTy NpPUMEHEHHS  pa3iMyHbIX




WHCTPYMEHTAJIBHBIX ~METOMOB H  HX
METPOJIOrHYECKHYEe XapaKTePUCTHKH,
OCHOB4aHHBIE Ha  KJIaCCHYECKHX U
COBPEMEHHBIX METOAMKaX aHaIM3a
BEIIECTB;

Ymerth:

— pelaTh 3aJa41 ¥ MPOBOJWTH PAacUeTEl ¢
OPMMEHCHHEM KOJIMYECTBEHHBIX 3aKOHOB

XMMUM,  METOIOB  MaTeMaTHYECKON
obpaboTtku uH(opMaIHH U
IKCIIEPAMEHTAIEHOTO WCCIICIOBAHNU;

— 0BOCHOBAHHO BEIOpaTh METOJ aHAIH3a
IUIs peleHWs KOHKDPETHOM 3afaudl H
obpaboTraTh pe3yAbTaThl aHAIW3Aa C
HCIIOIB30BaHHEM METOJI0B
MaTeMaTH4eCKOM CTaTUCTHKH;

— aHAIW3UPOBATH DA3NHUHBIE OOBEKTHI
HEOPraHHYeCKOro M OpPraHHYeCcKOoro
IPOUCXOK/ICHHUS c y4EeTOM
CHCTEeMaTU3NPORAHHBIX TEOPETUYECKHX U
MPAaKTUIECKHX 3HAHWH;

— BBIIOJNHATD HCXOMHBIE BLIYHCIICHHS,
UTOTOBBIE PACYETHl C HCIIONb30BAHHUEM
CTATUCTHUYECKONH 0OpaboTKH pPe3yNbTaTOB
aHanu3a, OTOMpaTh CpefHIol  mpofy,
COCTaBJIATh CXEMY aHaIM3a, IPOBOJHUTH
KAa4eCTBEHHBI M KOIMYECTBEHHBIH
aHAJIN3 BELECTRA;

Baagers:

— TeOPeTHIECKIMH ¥ METPOJIOTHIECKIMHU
OCHOBaMHM aHAJTUTHIECKOH XUMUU B
COOTBETCTBHH C €CTCCTBEHHOHAYYHOM
KapTHHON MMpa;

— mnpuemamu paboTel B JlabopaTopHu
XMMHYECKOr0  NpodwWIi,  HaBBIKAMH
ofpaleHus ¢ BaXXKHEHIINMH BEIIECTBAMU
B COOTBETCTBHH C  COBPEMEHHBIMH

METOJUKAMH I pemcHusd
HCCJICOOBATCIECKUX 3anaq;
- BaKHEHIITIMM MCETONHNKAMHU

KQ4eCTBCHHOTO H KOITMYCCTBCHHOTO
aHaJiis3a, a TaKXe COBPCMCHHEIMHA
METOJAMHU (bI/IBHKO-XPIMI/I"IeCKOFO
dHaJIn3a.

1.5. Tpeboamusi K YPOBHI0 NOATOTOBKM NOCTyHammero Ha o0y4enne,
He00X0UMOMY ISl 0CBOCHHS IIPOrPaMMBblI.

K 0CBOEGHMIO IIpOrpaMMBl JOIyCKAIOTCS JIMIlA, MMEIOIIHE BEICIIEE IPOGECCHOHAIBHOS,
cpeHee  npodeccHOHAIPHOE — oOpasoBaHMe WM JIMIQ, NOTy9Yalom(e  BBICIIEE
npodeCCHOHAIIBHOE, cpeHee IpodeccHOHaIbHOE 00pa3oBaHNe 110 HANPABIICHUIO IOATOTOBKH
44.03.05. Ilenaroruueckoe 06pasoBaHue

1.6. Pexum 3ansatmii: He 6oee 16 9acoB B HENENMIO, BKIIOYAs BCE BAIBL ayAUTOPHOU M
BHEAYIUTOPHOMU (CAMOCTOATENBHOM) yaeOHOM paboTEI CIrymaTes.




2.1. YueOHbIil IVIaH

2. Cozepsxkanue nNporpamMmal

HanmeHoBaHue Io yuebHomy naany, wacel Texywguii Ipomeorcy
JMCLIAILTMHBI é KOHmMpOb** MoYHaA
%2 ammecmay
g3 us
Oa Ayoumopneie 3anamua®, uac. CP | PK | KP | KII | 3que | 5k3
B C, |PIP m ame
uqc | Peg. H
1 2 3 [ 4]5[6] 7 [ 8] 910 [11[12] 13 |14
Mooyns 1 llcuxon1020-neda202u4ecKuil
CEMECTP 1 ]2 3 |4 5 6
ITemaroruka 36 4 30 2
BospacTras u| 36 4 30 2
neslarornyeckas
IICUXOJIOTHS
OGygenue mum c| 36 2 30 2
OB3
Moodyns 2 30opogvecbepezaiouquii
Bospactras 36 4 30 2
aHaTOMHUA,
bu3uoNIOrus 51
TUTHEHA
Mooyns 3 Ilpedmemmuo-memoouuecku
Meroauka obydeHus | 72 ' 8 62 2
" IpenoaaBaHus
XHUMHAH
Pemenue 72 6 62 2 2
XMMUYECKUX 33124
CoBpeMeHHEIE 72 4 66 2
yaeOHUKY XAMHHI
Obmas u| 72 20 50 2
HeopraHuiecKas
XUMHUS
Opranuyeckas 72 20 52 2
XMMUL
Hmoezo:
Hmozosasn 36 34 2
ammecmayus
Hmozo: 540 (30 |24 |8 6 4 326 2 12 8
Ilpumeuanue Yachl Tekymiero
KOHTPOJIS BOLLIH
B ayIUTOPHEIC
JaCHI

2.2. Kasennapubiii yae0HbIH rpaguk

HaymMeHnoraHue
JUCLATLTHE

Obmas
TPYJIO-

O6masn

®dopma npome-

TPYXO- qachl

XYTOYHOIO




emkocT | emxoct | Jlek Ja/p | KOHC c/p T/KOHT- KOHTPOIA
b (3.€) b poIE, @
(aacer) KP
1 mecsiy
Mooyas 1 Icuxono20-nedazo2uyeckuil
[legaroruka 1 36 4 30 2 3a”er
Bospacrhas u 1 36 4 30 2 339€T
neaaroruucceKas
TICUXOJIOTHUA
O6y‘quHe JIHAIL C OB3 1 36 2 32 2 3adeT
' Moodyas 3 Ilpedmemno-memoOuieckuil
Obmas u 2 72 18 2 2 48 - 2
HEOPraHndecKasl XUMHUS Sk3aMeH
2 mecsin
Moodyne 2 300posseciepezaiouiuti
Bo3spacTHas aHaTOMHA, 1 36 4 30 2 3ager
q)HSIfIOJIOI‘ U U TUTUCHA
Mooyns 3 Ilpedmemno-memoouueckuii
Oprauwgeckast XHMHUS 2 72 18 2 2 48 - 2
IK3aMEH
3 mMecsin
Mooyas 3 IlpedmemHo-memoouieckuii
Meroauxa 00y4eHU U 2 72 6 - 2 62 2
OpenoiaBaHus XUMHN 9K3aMeH
CorpeMeHHbIe yIeOHHKY 2 72 4 - 66 2
XUMUH 3a4er
Pemenue XuMHIECKUX 2 72 - 6 62 2 2
3ajiad 3a4eT
Hmoeo: 14
3 mecsn
MeocOucyunnunapHolii 1 36 2 32 2 5K3aMeH
SK3aMeH
Hmozo: 15 540 60 10 8 440 2 20

2.3. JuCUHUILUIMHAPHOE COAEPKAHIE IPOrPaMMEI

HaumeHnoraHue CopeprkaHpe paszena
JIACHIMIUIMHEI
Mooyns 1 Ilcuxonozo-nedazozuieckuii
ITeoazozura BreaeHue B Nearoru4ecKy JesiTepHocTs O0mas XapaKTepHCTHKA

negarorageckoit npogeccun,

OCHOBBEI  IIEJJarOTHYECKOU

e JarOrMUeCKOM ACATEIbHOCTH
I{eHHOCTHO-CMBICIIOBBIE aCTIEKThI EAarorMIeCKOM HesSTeIbHOCTH. OCHOBBI

HIpohECCHOHATBHO JIMYHOCTHOTO CaMOOPE/IeNICHHS U CaMOCOBEPLICHCTBOBAHHS
[podeccroHabHAS KOMIIETEHTHOCTE [le/larora: KpPUTEPHH, CYIIHOCTS,

cTpykTypa, copepkanue. OOmas M npodeccHoHaNbHAs KyJNbTypa Ieaarora.

KynpTypa of1eHus yauTeNs ¢ y4au|uMuUcs

OO6mue 0CHOBLI meAaroruku Ilegaroruka B CUCTeMe I'YMaHHTApHOTO 3HAHMUS.

OCHOBHEIE MTEJArorm4ecKue KaTeropuu

@uiocopokHe OCHOBBI IeJarorvkd., Llenb #u  cofepxaHMe obpazoBaHusl.

O6111eueIOBEYECKHE U IIeIarOrMiecKie IEHHOCTH

B3arMOCBS3b [IeAArOrHUecKo HAYKY U MPakTUKH. Ilefarornmdeckue CUCTEMBL U

napagurMel o6pasoBanus

JeATC/IEHOCTH. Vuaurens KakK CY6’BBKT




Teopust ¥ MerofuKa BocnuTanuA CyIIHOCTH BOCIIMTAHUSA M €T0 MECTO B
HENOCTHOM CTpyKType 00pa3oBaTeNBHOro mpolecca. JIBIKyIiHe CHIBl U
JIOTHKA BOCIIMTATENIFHOTO npolecca. TpaJulMOHHBIE W HHHOBAI[HOHHBIC
TEOpUH BOCIIUTAHUS. Ba3zoBble TEOPHHU BOCIIMTAHMA U PA3BUTHS JITIHOCTH.
3aKOHOMEPHOCTH, [PUHLIVIIE U HAIpaBieHus BocnuTanus. OOIIe MeTOb!
u cpezcTBa BocuTaHUA. DOPMBI OPraHM3alliy BOCIIATATENIBHOTO IpoLecca.
DyHKINY, OCHOBHBIE HATIPABJICHUA AEATELHOCTU KIACCHOTO PYKOBOJUTEIA.
Texnosnorus paboThl KIACCHOTO PYKOBOJUTEIIA.

IToHaTHE 0 BOCHHUTATENBHBIX CUCTEMAX.

[leparoruyeckoe B3aUMOAEHCTEME B BocHuTaHuH. KO/UIEKTHB Kak OOBEKT U
CyOBEKT BOCTIMTaHHA,

Copnepxaniile BOCIATRHWMA B LEJIOCTHOM I€JaroruveckoM Iporecce.
HamyonansHoe — cBoeoOpasye  BOCIMTaHMA. BocmuraHue  KyJIbTYpBI
MEXHALOHAIBHOTO OOIIEHHNA.

Bocruragpe NaTPHOTH3Ma W HHTEPHALMOHAIM3MA, BEPOTEPIUMOCTH HU
TOJICPAHTHOCTH.

ABTOpPCKHE BOCIIHTATENBHBIE CUCTEMBI

Pemnenue MCHXONOrO-IIENAroryyeckMX 3afad M aHalM3 M[eJarorH4ecKuX
CHUTyaIUH

Hcropust meparoruku u obpasopanms Mcropus ofpasosanua u
[eJarorMIecKoi MBICIM Kak 00acTh Hay9HOTO 3HaHMA. BocnMTanye, mKona 1
3apOKACHUE Telaroruieckoil MEICIM B IPEBHEM MHpe. Pazsuriie MUPOBOro U
OTEUECTBEHHOro 00pa3oBaHMs W IEJarorvdeckod MBICHH B IE€PHOX
CpeIHEeBEKOBEs. Pa3BuTHe 0Opa3oBaHus U IleJarorudeckoi meiciu B Esporie B
Horoe Bpems. OteuectBennas Ienaroruka XVII-XIX Bs. Pedopmaropckas
negaroruka XIX - XX BB. M ee BIMAHME Ha pPasBUTHC COBPEMCHHOI'O
obpazosanusa. CoBerckas INKoda M Iefarorudeckas Hayka. OCHOBHBIE
TeHAEHUMY TIEJaroruky U o6pasoBanus B Mupe B koHue XX — Havane XXI B.
CoBpeMeHHasl IIKONA K Nefaroruka B Poccuu: ycrexu 1 mpoG/ieMel pa3BUTHS.

Teopus obyuenus ITpenmer 1 3a1a4H JHIAKTHKH.

[Tpo6ema 1enoCTHOCTH Y4eOHO-BOCTIUTATEIFHOTO TIPOLIECCa.
[Temarorudeckuii npouece Kak cUucTeMa
3akoHomepHocTM M npuHIMNBl  ofydeHus.  COBpeMEHHBIE
JIMIAKTHYECKHE KOHLETILUHL.

Copnepxanune obpa3oBanus Kak GyHIaMeHT 6a30B0{ Ky/IbTYpbl IMYHOCTH.

Merojp! ¥ cpencTBa 00yUeHu.

@DopMEI OpraHu3aliyi COBPEMEHHOr0 0Oy4deHN.

ITemaroruyeckyii KOHTPOJEL KadecTBa npolecca o0ydyeHus

CoBpeMeHHBIC MOJICIIH OPTaHU3aLHY 00yIEeHH .

Iemarormueckne  TexHojormm  OOpazoBareibHBIE — TEXHOJIOIHH:
CYIIHOCTH, TOHATHA, MOAXOAB Kk Kilaccupukarmy. OCHOBHBIE YpPOBHH
06pa3oBaTENbHBIX TEXHONIOTHH

Ob6menenarornueckas TexXHoOJMOrus U o€ xapakTepuctuka Mogenn
0o0y4eHHs 1 COBPEMEHHBIE NTEAArOTHYECKUE TEXHOJIOTHH

Ilemarorvueckas 3ajada KaK OCHOBAa MEJarorv4eckoi TEeXHOJIOIMH.
TexXHOMOTMHM pa3pellIeHys [1e1arorMaecKuX 3a1a4

TexHOMOrMH IPOTrHO3UPOBAHHSA M TPOSKTHPOBAHHA IEJarOrH4ecKOro
npouecca. IliaHMpoBaHME KaK pe3yNbTaT KOHCTPYKTMBHOM JE€ATENBHOCTH
neJarora.

[Tnanuposanpe BocUTaTeIHOU paboThl. TexHomorus opranusamuyu KT{

TexHONOrMH KOHTPOJIS ¥ JHACHOCTUKH B IIEAArOrM4ecKOM MPOLECCe.

B03paCTﬂaH H neaaroruecKkas NCHxoJI0rus




BoszpacTthas
H Tefarorudeckas
TICUXOJIOTHS

O0mas IcAXoJa0rust

Beenenre B HAYIHYIO IICUXOJIOTHIO.

TIpesiMeT, 3a][a49¥ ¥ OCHOBHBIE PA3/e/bl COBPEMEHHOH NCHXO0IOrHH. OCHOBHBIC
3a7aud TICHXONIOrHH., MeToonorus U METOABI IICHXOJIOTHYECKOro MO3HaHUA.
TTpoucxosx/ieHre W pasBUTHE NICHXMKHM B Quiorenese. CosHaHME Kak BBICIIAS
bopma denoBedecKOi IICHXUKH.

[To3napaTesbHEIE MPOLIECCHL

[Tcuxonorus CEHCOPHBIX U MEPLETHBHEIX IPoLeccoB. BHUMaHHE 1 INYHOCTS.
I[Meuxosnorus naMary. [ICHXO0I0rKs MBILIIEHHS U BOOOpaskeHysa. OMOLIMH B
CTPYKTYpE JTMYHOCTH M IIOBEACHHS.

JIMYHOCTS, IeSTELHOCTD, SMOLMOHAIBHO-BOJIERas chepa

OCHOBHBIE 0COOEHHOCTH TOBEAEHHS U IICHXHKHM YeJIoBeKa. UeoBeKkak npeamer
[ICHXOJIOTHH.

O61ee MOHATHE O IICHXOJOTHYECKOH CTpyKType NuyHOCTH. Ilcuxonorus
noTpebHOCTEH JTMYHOCTH. [ICHXONOTHA MOTHUBOB JIMYHOCTH. TeMIIepaMeHT B
cIpykType  JuuHoctd.  llcmxomorms — xapakrepa.  CmocobHoctH B
NICUXOJIOTHYECKOH CTPYKTYpe cyOBeKTa.

Breienne B BO3PACTHYIO IICHXO0JIOTHIO

IIpenmer ¥ 3aja4dl BO3PAcCTHOM IICHXONOTMH. MeTOBl BO3PACTHOH
[ICHXOJIOTHH. MCTOpHS M COBPEMEHHOE COCTOSHHE BO3DAcTHOH 3apybexHoH
TICHXOJIOTHH. Teopernueckue KOHLENLIMH BO3PAaCTHOrO pasBUTHA B
oTedecTBeHHOH ncuxonorud. [Ipobnema Bo3pacTa ¥ BO3paCTHOM IIEpHOIU3alIU
B Tpyaax JL.C. Berrorckoro. VYuenue A.H. JleonTheBa O BeIyIIEM BHIE
nestensHocTy. Yuenue JLU. BoxoBuY O COLMaIBHOM CUTYyalldHd Da3sBUTHS.
ITpo6nema yCcIOBHH, UCTOUHMKOB H ABHWKYIIMX CHJI IICHXHYECKOIO Pa3sBHTHUA
peGenka. [IpobieMa NepHOAM3aLMK IICHXUYECKOro pasBuTus B pabortax [1.b.
Onekonvina. COBpEMEHHBIA 3Tall B Pa3sBUTHH OTEUECTBEHHOHM BO3pacTHON
TICHXOJIOT UK
PazBuTHe IICUXUKK Ha pa3/IMIHBIX BO3PACTHEIX dTamax.

Kpusuc HOBOpoxaeHHOCTH. (OCHOBHBIE 3aKOHOMEPHOCTH — PasBUTUs
peberka B MitageHdecTBe. IIcHxudeckoe pa3sBUTHE pebeHKa B pAHHEM JETCTBE.
INcuxonoruveckue oco0eHHOCTH pa3BUTHA peOeHKa B JOIIKOIBHOM BO3pacTe.
[lcuxudeckoe pa3BUTME B MJIAJIIeM MIKOJBHOM Bospacte.  OCHOBHBIE
3aKOHOMEPHOCTH Pa3BUTHS MOAPOCTKA. [Icuxonormdeckue OCOOEHHOCTH B
JOHOIIIECKOM BO3pacTe.

Breaenne B megarorugecKyio NCHX0JIOTAIO,

Ipenmer, 3amayd M CTPYKTypa  IIEJArord4eCKOH  IICHXOJIOTHH.
Ilemaroruyeckast IICHXOJNOTMS B CHUCTEME IICMXOJIOTHYECKOM HAyKH M
4eIOBEKO3HAHM. [Ipexmer u 3amauu neparormyeckoil ncuxonoruu. Hlkona u
MEearoruueckasl MCHXOJIOTUS., METOHONOTHYEeCKHE OCHOBBI OTEHECTBEHHOM
NCHXOJIOTMH M CrielrpyuKa METOAMYECKOr0 OCHAILECHHMA COBPEMEHHOM
NENarori4eckoil  NCUXONIOrWH.  AKTyalbHBIE  IIPOOJIEMBI  IICHXOJIOTO-
nefarornieckod  auarHocTukd.  OCHOBHEIE — pasfensl  IEarOTMYeCcKOM
TICUXOJIOTHH, BOIIPOCH! MX COOTHOLIEGHHS U B3aUMOAEHCTBHS.

Tlcuxonorasi BOCIHTAHHS.

BocrnuTaHKe Kak IieJieHaNpaBIeHHEIH ponece GOPMHPOBAHUS JTHYHOCTH.
QOpMUPOBAHHE MHPOBO33PEHUS U YOeXIEeHWH B MpPOLECCE BOCIMTAHHMA.
ITonsTye O JMYHOCTH KaK LENIOCTHOM cTpykType. IIpoOnema HpaBCTBEHHOM
YCTOMYHMBOCTH JTMYHOCTH. Ilcuxonoruueckas CyIIHOCTE BOCIIMTaHUS.
OcHoBHEIE HampasjieHUs BocnuraHus. OOIiee IOHATHE O HANPABJICHHOCTH
JIMYHOCTH U BO3MOXKHOCTAX e¢ (GopMupoBaHud. IIoHATHE O NICHXOJOrMYECKON
CTPYKTYpe AesTeNsHOCTH. IlyTH, CpeicTBa M BO3MOXHOCTH (OPMHPOBAHHA
HpPaBCTBCHHOT'O IIOBEJCHH.

IlcuxoJsiorns o0ydeHns.

[Mcuxonoredeckye OCHOBBI 00ydeHHs. CyIIHOCTH M COOTHOIUEHME
NOHATHMIH: TO3HAHHE, HaydeHwe, oOydeHWe, yueHHe, ydeOHas HesTelbHOCTb.
ITpoGiieMa COOTHOLIEHHS OOYYeHHS M pa3BUTHA. AKTyaJbHBIE BOIPOCHI M




TPYAHOCTH pasBrBaiomero obyyeHus. OCHOBHBIEC IICHXOJIOTHHECKHS pOoGIIEMEI
W TPYIHOCTM COBPEMEHHOTO M TPAJMIMOHHOIO OOYydeHW. O6y4aeMOCTh U
06yueHHOCTh Kak ncuxoyorudeckas npobaema.  IICHXOTOrHHECKHe NMPHIMHEL
IIKOJNBHOH ~ HEYCHEBAGMOCTH. THIIONOrWs HEYCIEBAIOIIMX  IIKOIBHHKOB.
VIHMBHAYANBHEIH TOAXOX K HEYCICBAIOIMM ydalmmces. IIcuxonoruieckue
mpoGieMbl INKONBHOW OLEHKM M OTMETKH. — YuebHad JeATeNbHOCTD, e
CTPYKTYpa M YCJIOBHSI ONTUMH3ALMH . Vyenue kax crienubHueckas
NEATeIBHOCTE uesioBeka. llcuxonoruyeckas CyImHOCTh IPOrpaMMUPOBAHHOIO
obydenus.  Ilcmxonorydeckas CyU[HOCTh M OpraHM3alys poGIeMHOrO
o6yuenws. [ToHsTHE O POGIEMHO CUTYAIUH, €€ TICKXOJIOTHICCKOH CTPYKTYPe
u opraEmsaiuyu. CyI(HOCTb pPa3BHUBAIOMIEro OCY4eHHs IO CUCTEME JLB.
3ankosa. HeoOXOAUMOCTb WMHTCHCUGHWKALIAM Pa3BUTUS LIKOJIBHHKOB M
OCHOBHBIE IIPUHIMIBI TAKOro paspuTvs. [ICHXONOrHs HHAMBHIYaJBHOIrO
noaxoja k ywaummed. OOmas cxema IMCHXOIOro-IeJaroruieckoro aHausa
JIMYHOCTH yHallerocs.

Ilcuxonorus Tpyaa y4aTeds,

IIpodecCHOHAIBHO-TIEarornyeckas  JeSTeNbHOCT.  Ilcuxonmormaeckas
CYIIHOCTh M CIelubHKa MeJaroruyeckoi [IeATCNbHOCTH, €€ OCHOBHBIC
KOMITOHEHTHI. 1ICHXOJIOro-IeAarornieckye yMeHus B CTPYKTYpe AeATENbHOCTH
yuurena. [ICHXONOTMYECKME AaCIEKTBI M TPOOIeMbl  NPOGECCHOHATBHO-
[earormdeckoro  OOIIEeHWs,  HalpaBlIeHWs WA BO3MOXHOCTH  €ro
Lle/IeHaNpaBieHHOro  (opmupoBanvs. IlpemofaBanue Kak ofmeHue M
BzaumopeiicTeue.  Ilcuxonorus Ju4HOCTH yumTend.  Ilcuxornormdeckue
acIIeKTsl IPohecCHOHATLHO-THYHOCTHOTO pocTa ygurens.  llexarorudeckoe
obwenue B o6pazopaTensHOM Hpouecce. Ilefaroruueckoe obmenre kak Gopma
B3aMMOZIEHCTBHS CyOheKkToB obpasoBarenbHOro mpoiiecca. [loHsTue o cTHIAX
[IeTarOrUIecKod AeATeNBEHOCTH. MecTo ¥ PONlb MCHXOJOIHYECKOro aHanusa
ypoKa B AEATEIbHOCTH Mejarora




O6yuenue sian ¢ OB3

Hcuxosoro-negarornueckuii craryce jumn ¢ OB3

TIpencTaBieH:s O HOPMATUBHOM BO3PACTHON NEPHOIM3ALIAH. OH3NONOTHYECKAT
ocHOBa (POPMHPOBAHUA KOTHUTHBHOM, 3MOLMOHAIBHO-BOJICBOM, JIMYHOCTHOM
chep

YeqoBeKa. Teopvs CEHCHTHUBHEIX TEPHOJOB BO3PACTHOrO IMCHXHYCCKOrO
pasputna JI. C. Brirorckoro. COBPeMEHHBIC MOAXOAB! K OUPCACICHHIO
OTKJIOHSIFOILIETOCs Pa3BUTHS U €r0

KJIacCH(HKAIA. ICHXO0JI0ro-IeAarornyeckas

nubdepentmaims  [ICHXOPU3HONOTMUECKHE  OCOOEHHOCTH (hopMupOBaHUA
KOTHWTHBHOH, TPYAOBOH,

yueGHO#M nestenpHOCTH JHL ¢ OB3.

KoppeKknuonHO-pa3sBHBAIOLINE TEXHOJOTHA B 00y4eHHH A

pocnutanun qun ¢ OB3

3HAKOMCTBO ¢ HauGoJIee NOITyIApPHEIMHA COBPEMEHHBIMU

O6pasosatensupive TexHotorusamu  (COT). OGmue XapakTepUCTHKH COT,
BaKHBIC JJI pa3BUTHS,

KOPPEKILMH 1 coupanusaiyy gered ¢ OB3 u ornpap/bIBaromMe MX aACKBaTHOC
YaCTHYHOE NpPUMEHeHue B pafoTe ¢ ACTHMH C OCOOBIMH 00pasoBATENbHBIMH
MOTPeOHOCTAMH.

CMHepreTHUEeCKHit MOIXO/ K IIOCTPOEHUIO KOPPEKIIMOHHBIX

TEXHOJIOTUH.

IIcuxo/ioro-neJaroru4eckoe CONPOBOKACHHE JHI[ C OrpaHHYEHHBLIMH
BO3MOKHOCTSIMH 310POBbS.

JIeaTeNBHOCTS 110 COLHATEHO-IICHXO0JI0ro-TIe[arorHIecKoMy COPOBOXKICHHUIO U
HOEPIKKE PA3BUTHsL JETEH C OrPaHMICHHBIMH BO3MOXXHOCTAMH 3/10POBbA Kak
TEXHOJIOTHs

B3aUMOEHCTBHS CyOHEKTOB KOPPEKIMOHHO-06pa30BaTe/IBHOTO

npoLecca B pealli3alliy NICHX0JIOro-Iearorn4eckux

M KOPPEKLMOHHO-Pa3BHBAIOLIMX 33124,

IonosxxeHue O MICHXOIOr0-MeIUKO-TIEar OTHUECKOM

KOHCHWJIKYME 00pa3oBaTeNEHOTO YUPEXKACHHS.

TpeboBaHus ¥ TEXHONOTUA TVIAHUPOBAHUS COACPIKAHHA

ESTEIBHOCTH TICHXOJI0T0-MEeIUKO-TIeIar OTHYECKOT0 KOHCHITHYyMa
06pa3oBaTEIFHOTO YUPEKIACHHUS.

®egepasbHbIA rocy apcTBeHHbIH 06pazoBaTe/IbHbIA CTAHAAPT
HauajbHOro o6mero obpazoBanusi ofyvaromuxcs ¢ OB3 ODexepanbHbri
roCyapCTBEHHBIH 00pa3oBaTenbHEL CTAaHAAPT

HawanpHoro ofmero ofpasosaHus ofydaromuxcd ¢ OrPaHHYCHHBIMU
BO3MOXKHOCTSIMH 340POBBSL:

CTPYKTYpa, conepxanue. TpebopaHus K aNaNTUPOBAHHOM

OCHOBHOY  06meo6pa3oBaTeNbHOM — NporpaMme — HadajnpHOro  ofmero
o0pa3oBaHus.

Mooyne 2 300posvectepezaroniuii




Bospacmnasa
anamomua, uzuonozua
U 2uzuena

IIpeamer m coaep:xxanme Kypca. O0Gmue 3aKOHOMEpPHOCTH poCTa H
pa3sBuTHA opranu3ma. Bospacraas nepunoausanus.

IMonsTre 06 aHATOMUH, (PU3HUONIOIHHM M TMTHEHE KaK O HayKax, H3yqaroIluX
CTPOEHHE OpraHU3Ma, IIPOLECCH] XKH3HENEATCIPHOCTA U YCJIOBHS COXPaHSHHS
310pOoBbs desoBeka. [Ipenmer, conep:xanue ¥ METOBI UCCIENOBAHNS B 00JIaCTH
BO3PAaCTHOM aHaTOMHM ¥ (H3HOJIOTHMH, WX 3HAUeHHWE JUIS IIEGJArOrukH,
TICUXOJIOT'MH Y MeJULIMHBL. OHTOreHe3 Kak XH3HeHHBIH UK uaAuBKAa. Obmue
3aKOHOMEPHOCTH poCTa M  pa3BUTHA JAeTred u  moxpoctkoB. Pocr,
mupdepeHIMpoBKka TKaHelt M OpraHoB, (opMHpOBaHHE. 3aBUCHMOCTb
NpPOLIECCOB Pa3BUTHA OT OKPYXAIOIMX YCIOBMH cpenbl. HepaBHOMepHOCTD
Pa3BUTHSA, HENPEPBIBHOCTL POCTA U PasBHUTHS, IETEPOXPOHHOCTh KaK OJHA U3
33KOHOMEPHOCTEH pOCTa M pa3BUTUA JAETeH, cucTeMoreHes. I[lposiBieHue
reTEPOXPOHHOCTH B OHTOreHese. Mx cxoncTso u paznuume. OHTOreHes U cpea.
T'omeocras, romeokmnes. Perymsanms GyHKLIMEE B OpraHu3Me.
Hacnencreennocts v cpena. HacnencTeeHHocTs W 3740poBbe. Bo3spacThas
NEPUOAN3AIKA, KpUTepuy. BospacTHas XapakTepHUCTHKa IIePUOIOB OHTOrEHesa.
AnHaToMO-(U3HONOrHIecKas XapaKTepUCTHKA BCEX BO3PACTHEIX IIEPHOIOB.

Aparomud ®  (u3noJorua  HepBHOH  cHcTeMbl. PasButhe
PeryJaTOPHBIX CHCTEM.

3HaueHHue HepBHOH cucTeMbl. CTpOCHHE HEpBHOM CHCTEMBL Perynsims
BCEX KM3HEHHBIX MPOIECCOB, MPOMCXOMIIIAX B OPraHU3Me M CBS3b OPraHHu3Ma
¢ BHemHeH cpenoi. lleHTpanbhHas u mepudepudeckas HEpBHAS CHCTEMBEIL.
Crpoenne HelfpoHa, cpolicTBa. IloHATHE O pa3fpaXeHHH, pa3APAKHUTENSX,
B030yIMMOCTH, BO3OYXKISHHY, MPOBOJMMOCTH, JIAOWIBHOCTH U TOPMOYKCHHH.
CBolicTBa HEPBHOrO BOJIOKHA. 3aKOHBI NPOBeACHMS BO30YxueHuil. CHHAIICHL
Hepeueiit neurp m ero ceoiicTa. Pediekc kak OCHOBHas (opma HEpBHOM
NEATENLHOCTH, PeIEKTOPHEIH ITyTh, pediexToproe kombuo. KoopauHamus
pedreKkTOpHBIX TNponeccoB. Mppagmaius, HUHIYKUMS — UX OCOGEHHOCTH Y
Aeted. Yder ux B mpouecce oOydeHHs M BocmuTaHus. (DYHKIMOHAIBHOE
3HaueHue pasnuuHelX oraenos ITHC u BereraTuBHON. Yuenwe YXTOMCKOro
A.A. o nommuante. JloMHHaHTa — (GYHKIMOHATHHAS OCHOBA BHUMAHHSA H
peaMETHOro MbIIeHKs. OCODEHHOCTH IOMHUHAHTEI Y IETEH,

Boicmas sepBHas NeATeJbHOCTH, HEHPOPHU3IHOJOrHYECKHE OCHOBBI
nOBeAeHUus qeJI0BEKA. AHATOMO-(pHU3AOJIOrAYECKHE 0CO0EHHOCTH
cospesanns mosra. Ilcuxodusmosiornyeckue acneKTol NoBeAeHAs peGenKa.

Boiciias HepBHas JeATENbHOCTh KaK IpeaMmeT Hayku. CTpoeHHe KOpEI
FOJIOBHOTO Mo3ra. MeTomsl M3ydeHHs KOpBI TOJIOBHOrO Mosra. IIoHsTHe O
JoKanu3auMy QYHKIMH B KOpE TOJIOBHOTO MO3ra. YdeHHe o6 YCIOBHBIX
pediekcax. VCIOBHS M MeXaHH3M HX 0OpasoBaHHsa. OTIIMYHA YCIOBHBIX U
GesycnoBuprx  peduiexcoB. Kiaccudukalys yCIOBHBIX M GE3yCIIOBHBIX
pedexco. TopmoxeHHE YCIOBHBIX M Ge3yCIOBHBIX pedieKkcoB. YCIOBHOE
TOpMOXK€HHE, BHALL (OCOOEHHOCTH YCIOBHOIO TOPMOXKEHHS Yy JIeTeid.
BripaboTka yclI0BHOTO TOPMOXEHHS — (DM3HOJOIHUECKHME OCHOBBI BOCITHTAHMAL.
Venoenble pedulekChl Ha BpeMs BBICIUETO TMOpANKAa M Ha KOMIUIEKCHbIE
pasapaxureny. IloHstne o dyHKimOHATBPHOH cucTeme. 3HaueHWe o6paTHOM
adpdepentarmu.  HeHpodu3MONOriMdeckMe  MEXAaHM3MBI  BOCHPHATHA U
BHUMaHHS. OMOLUH, UX QU3HOTIOrUIECKIe OCHOBBI [IaMsTH. J[ONroBpeMeHHas 1
KpaTkocpo4Has namarb. OcoOeHHOCTH (GOpPMHPOBaHHMS {MHAMHYECKOrO
CTEPEOTHIIA y IIKOJIIBHUKOB. ABTOMAaTU3aLHUA JAWHAMHYCCKOTO CTEPEOTHIIA.
BospacTHble ocoGeHHOCTH BOCIIpOM3BeNEeHUs cucTeMHOCTH. O6pasoBanue
JAUHAMUYECKOrO CTEpEOTUIA y ACTEH — CIIOMKHBIM aHAIMTHKO-CHHTETUYECKHUM
nponecc. OHU3HOIOIHYECKHE OCHOBBI PEUH, CUTHAIBHBIE CHCTEMEI TOJOBHOTO
Mo3ra U HX XapakTepucTuka. Bo3neHcTBHE KOHKPETHBIX CHIHAIOB
IEUCTBUTENILHOCTH Ha BOCTIPMHMMAIOIIME PELEHITOPHBIE aNNapaThl OpraHu3Ma
(tmas, yxo W T.J) - 5Ta CHTHaIM3aLMs CBs3aHAa ¢ QyHKUMed HepBHON
CHUTHAJIbHOW CHCTEMBI, B OCHOBE KOTOPOM JKUT 0OpasHOe, KOHKPETHOE
MBILUIeHHE. B3aumocBa3n 1 M 2 CHrHaIBHOM CHCTEMBI, 3HaueHue. BTopas




Monyas 3 IlpeqmMeTHo-MeToAAYeCKUH

Obwan u
HEeOp2aHUYeCKan XUMUs

ATOMHO-MOJIEKYJIfpHOE yaenne. OcHOBHbIE NOBATHS H 32KOHBI
XUMHH

Xumuueckas hopma nBwxenns Marepuu. Ilpenmer xumun. BemecTso.
Dunocodckuit ¥ XUMAYECKUH aCIIeKThl MOHATHA "gemecTB0". VIHTEHCHUBHEIE
napamMeTphbl BeIecTBA: ILIOTHOCTH, LBET, KOBKOCTH (XpyTIKOCTh), TEILIO- U
3JIEKTPONPOBOJHOCT, TEMIIEPATyphbl IUIABICHHUA, KUIICHUS, PacTBOPUMOCTE B
BOJIE, JPYTHX PACTBOPUTENAX M Ap). DKCTCHCHBHBIC XapAKTEPUCTHKHU BEIIECTRA
(Macca, 06BeM, reoMeTpideckie pasmepsl, Gpopma). XMMUYECKOe BEIIECTRO B
SMITMPHYECKOM CMBICIIE KaK peabHBIH  MaTepual, XapaKTepU3YIOUKcs
OIIpeJIENIEHHbIM CTPOCHMEM, HabOpOM MHTCHCHBHBIX (Gu3HUeCKNX KOHCTAHT U
XMMHYECKUX CBOKCTB.

VpOBHM OpraHM3alMy BEIIeCTBA: OSJIEMEHTApHBIC YaCTUIEL, S/CPHBIC
YaCTHII, ATOMHBIE YaCTHI(B], MOJICKYJSAPHBIC HaCTHIBl, acCOLHATEL
KOH/IGHCHPOBAHHBIC CHCTEMbl, Aarperathl, Tejla, CHCTEMbl Tell. YPOBHHU
OpraHM3alMM BEIECTBA, H3Y4aeMble B XUMHM. MONCKYJIAPHBIC, ATOMHEIC,
MOHHBIE K METAUTHYESCKUE KPUCTALIEL.

Mex/yHapoaHas cHCTeMa EHMHMI M 00O03HadeHMi (GU3HYCCKHMX U
XVMHWYECKUX BEJIMYMH, [IPHMEHSeMas B XMMHH. EQWHUIBI U3MEPSHHA MAacChl,
JUIMHE], BPEMEHH, CHJIBI DIICKTPHYCCKOro TOKA, TeMIICPATypBl, SHEPTHH | T.J.
UHCIIOBEIE TIPUCTABKHY, HCIIONIB3YEMEBIC B METPHYECKOH CUCTEME.

MaTeMaTHdeckue pacyeThl B XUMHUM. KOIMYIeCTBEHHBIC pacueThl COCTaBa
gemiecTBa. CTEXMOMETPUYECKHME pPacHeThl IO YPaBHCHMIM M CXeMaM
XAMHMYECKUX peakiuit. QOpMysbl CBA3M MEXIy NapaMeTpaMH XUMHICCKHX
cHCTEM. BEIX0] peakIluH.

CrexuoMeTprst. 3aKOHBI: COXPAHEHHs MacChl — JHEPTUH; COXPaHCHH:
3apsijia; KPaTHBIX OTHOLICHNME JlanbTOHa; OOBEMHBIX OTHOIICHHUH; OCTOSHCTBA
cocrara JK.JL. Tpycra. Beprouasl ¥ QanbTOHM/ABL. ['paHUIbl TPHMEHHMOCTH
CTEXHOMETPUIECKHUX 3aKOHOB M CJISJCTBUA W3 HUX.

[azoBble cucTeMbl. JlaBneHwe. 3akoHBL ABOrazapo, Menpgeneepa —
Knane#ipona, Boiis-Mapuorra, Hlapns, I'eii-Jlroccaka; 3akoH NapUuaibHBIX
nasnenuii JlansToHa.

XUMHYEecKUe EMEHTEL. ATOMHBIC, MONEKY/IAPHBIEC YACTHIBI, TIPOCTHIC U
CIIOKHBIE BEIECTBA KaK (DOPMBI CYINECTBOBAaHMS dJeMeHTOB. Msoromus.
Annotponus. [Tomumopdusm. Bemectsa M cmecd. PacnpocTpaHEHHOCTh H
pacrpe/ie/ieHUe SJIEMEHTOB B 3¢MHOM Kope, aTOMHBIE (KIapKu) H MaccOBEIC
TIPOLICHTEHI.

OcHoBHble TOHATHS XxuMmuH. AtoM. Monekyna. Karvon. AHHOH.
Morexyssl 1 ycnopusle yacTvus! (Y1), OopMyIbHBIE €MHULBL. PaguKanb.
DKBHMBAJIEHTHOCTE. JKBHMOJISAPHOCTE.
dusuyeckie ¥ XuMHdeckde npouecchl. [Drasnenue. Kumnenwe. BosroHka
(cy6mumarius). TBEPAOCTE M MATKOCTh. XPYIKOCTh ¥ IIACTMYHOCTH. KOBKOCTE.
Bneck. TeronpoBOAHOCTS. TermnoeMKocTb. ONEeKTPOIPOBOAHOCTE.
[TapamarauTHOCT. J{uamMarautHocTs. QPeppoMarHuTHOCTE. llornomenue u
m3nydenve sueprun. Harpesanue. [Ipokanvsanue. JlexaHTaiys. Abcopbrus 1
agcopbuus.

CriocoGs  TIpeACTaBiCHMS XuMudeckoM wuHbopmaimum. TalnmdHas o
rpadmdeckas ¢opmsl mpepcTasneHus mHbopMaumu. CuMBoibL DOPMYIB.
Xumudeckre (HOpPMYNBL:  MOJEKYJAPHBIE, OSMIMPHYECKUE, CTPYKTYPHBIC,
rpaduueckue. O61aCTH TPUMEHUMOCTH PA3IHYHBIX XUMIIECKHMX (bopmyn.
MoreKy/sSpHbe H HOHHBIE YpaBHEHMs peakimi. CXeMbl IpeBpallleHMH H
ypaHenus. KoinuecTBeHHas HMHGbOpMauMs, COAepKalasci B XHMHYCCKOM
ypasHeHHH. CTPYKTYPHO-IOTHYECKHE CXEMBI.

Crpoenne aToma. Ilepuogudeckuii 3aKoH
DJIeKTpOH — BoJHa-YacTula. YpasHenue e bpoins. [lorsTre o BomHOBOM
ypasaenun llpenunrepa. KBaHTOBBIE 4MCIa XaK I1apaMeTPhl, OJHO3HAYHO




OIIpe/IeNIONME COCTOSHUE SJIEKTPOHA B aTOMHOMN HacTHLE, UX (QHU3MYCCKUH
cMBICH ¥ 3HaueHud. IloHaTue 06 3ekTpoHHOM obiake. BomHosas GyHKiwms 1
3JIEKTPOHHAS ILUTOTHOCTh B ATOMHOM 4acTHue. ATOMHEIE opbmrany (AO).
Criocobbl u306pakeHwss aTOMHBIX S, p, d, f-opbutaneit. OnepreTHdeckue
YPOBHU 3JIEKTPOHA B OJHO3MEKTpoHHOM aTome. OCHOBHOE U BO3OYXKACHHOE
COCTOAHUS, BBIpOXK/ICHHbIE COCTOSAHMA B OJJHO- ¥ MHOTO3JICKTPOHHOM aTOME.

MHOro3JeKTPOHHBlE ~ aTOMHbIE  HacTULBL  POJIb  MEXIJICKTPOHHOIO
oTTankupanys. OHOSIEKTPOHHOE NPUONIDKEHHE. EMKOCTE  3JIEKTPOHHBIX
cnoer (ypoBHe# M momyposseit). IlpuHimnel u mpasuna 3anonsenus AO.
Hpuamumer [Tayan, Xysxa, MusaMaisHOH sHeprud. [Ipauna Kieukosckoro.
Bo36y>keHHbIE COCTOSHMS.

DreKTpOHHEIE auarpaMMel. CHMBoONMueckas M rpaduueckas (Qopmel
3aTIMCH 3JIEKTPOHHBIX (OPMYNT aTOMHBEIX HacTHI. IlojHele M COKpalleHHBIC
GOpMbl 3a0MCH 3NEKTPOHHBIX (OpMyNI. ATOMHBIA OCTOB M BaleHTHAsA
3yIeKTpOHHas 000s104uKa. BaleHTHbIE Y OCTOBHBIE 3JIEKTPOHBIL.

Pasmepbl ATOMHBIX YacTHIl. ~ATOMHBIE pajJdyChl  (KOBaJICHTHBIE,
METAJIHUECKHe). Y CIIOBHBIE HOHHBIE PaNyChL.

Dneprua wonmsaimu. Cponctso K - anekTpoHy. AbGcomoTHas —H
OTHOCHUTEIIBHAS JIEKTPOOTPHLATENEHOCTE. 1IIKabl 3IEKTPOOTPHIIATEIEHOCTH.

JuamarautHocTh. [lapaMarHUTHOCTE.

Orxpeitue Ilepuopudeckoro 3akoHa JIL.M. Menneneeseiv. CoBpeMeHHas
GOpMYITHPOBKA  HEPHOAMYECKOrO 3aKOHa. ['paduueckue (opMEI
TIPE/ICTaBICHHUA [IEpHOANYECKOTO 33aKOHA. JinuHHONIEpHOAHAS u
KOPOTKOIEpHOAHAas (OpPMBI IEepHOAMYEcKOM cucTeMbl snementos JLH.
Menpeneesa (TIC). Ileproppr. ['pynmel. Iloarpymmer. CBS3b 3JI€KTPOHHOIO
crpoenusa atoma ¢ ero monoxeHueM B IIC. OcoGEHHOCTH 3MEKTPOHHBIX
KOHQUrypalmif aTOMOB SJIGMEHTOB IJIaBHEIX M II0OOYHBIX IOATPYII,
JIAHTAHOMIOB ¥ aKTHHOMNOB. DIIEMEHTEHI $-, p-, d- u f- cemelicTs. Tunuueckue,
NIepexo/iHbIe, BHYTPEHHUE NEPEXOHbIE 3J1eMeHThl. CBEPXTOKENbIC DJIEMEHTHI.
Marunueckye 4yuciia NPOTOHOB M HEHTpoHOB B sxape. OcTpoBa CTaGHILHOCTH.
ITpoGieMbl BepXHEH M HIDKHEH IpaHHLIBI IEPHOJNYECKOA CHCTEMBI.

[eproauueckd ¥ HENEePUOAMHYECKH MEHSIOIMECS CBOMCTBA 3JIEMEHTOB.
Pamurycel, 9HEPTUH HOHH3ALUH, CPOJICTBO K 3JIEKTPOHY,
DIIEKTPOOTPHULIATENHHOCTH, BBICIIME M HH3IIME CTEIIEHH OKHCICHHS aTOMOB
SIIEMEHTOB, XapaKTePUCTHUECKKEe (GOpMYJIbl THAPUAOB, OKCHUIOB, THAPOKCHIOB,
coneil. CBS3b TEMITCPATYp IUIABJICHHS W KHIICHHS IIPOCTEIX M CIIOXKHBIX
BEIECTB,  YCTOMYMBOCTH,  OKHCIIHTEIBHO-BOCCTAHOBHUTENBHBIX  CBOHCTB
MPOCTBIX M CIOXHBIX BEILECTB, KUCIIOTHO-OCHOBHBIX CBOMCTB CIIOXKHBIX
BEIIIECTB C MEPHOIMYESCKA MEHSIOIIUMHUCS BJICKTPOHHBIMH KOHQHIYpallAMU
atomo oanementoB [IC. BeprukanbHad, TOpH3OHT&IBHAs, [IHaroHaJIbHAs
nepuoaundHocTh.  Punocopekoe 3HaueHHE nepuojgudeckoro 3akoHa JLH.
Meupeneera.

Xumudeckast CBA3b

OCHOBHBIE XapaKTePUCTHKK XUMHUECKON CBA3M: JUIMHA, SHEPIus.
Kraccugukaius ocHOBHEIX THITOB XMMMYecKo# ces3u. [Ipupoma xuMudeckoi
cBa3u. KpuBas noTeHNMATBHON 3HEPTHH MONISKYASPHOM YaCTHLIBL.

KopanentHas cBs3b. KBaHTOBO-MEXaHWYECKHE METOJBI €€ TPAKTOBKH.
[TpubnmxeHHbIH XapakTep 3THX METOAOB. JIONOJIHHUTENBHAS XapaKTEPUCTHKA
KOBQJIGHTHOH CBS3M — BaJleHTHBIM yron. Jlpa MexaHusma oOpazoBaHHs
KOB&JIEHTHOM CBA3U: 0OOOIIECTBIEHUE HECIIAPEHHBIX SJIEKTPOHOB PpasHBIX
aToMOB (OOMEHHBIM MEXaHW3M) H JOHOPHO-aKLeNTOpHEIH MexanusM. IIpasuio
okTera Jlptouca # HCKIIOYeHUs U3 Hero. CBOWCTBAa KOBAJIEGHTHOH CBA3M:
IPOYHOCTb, HANIPABIEHHOCTH, HACBIIAEMOCTH, IOJISPHOCTE, MOJIIPU3YEMOCTE,
CHMMETpHS, CTelleHb JIoKanu3auuy. HachlliaeMoCTh KOBaJICHTHOM CBA3M W
KOB&JIEHTHOCT aToMoB oyeMeHToB I-ro, II-ro u Ill-ro mepmonmos. Hx
MaxkcUMaJlbHasd  KOBISHTHOCTh. HamnpaBIeHHOCTh KOBAJIEHTHOH  CBS3M.
CHMMETpHS KOBAIECHTHOM CBSI3W OTHOCUTEIIBHO OCH CBSI3H. O-, II-, 8- CBA3M.




I[TonsApHOCTh CBA3€H W MOJNEKY/IAPHBIX 9acTull. JIMIONBHBIA MOMEHT CBS3H U
Mojekysl.  OdQeKkTUBHBI  3apsAn  aTOMOB M CTENEHb  OKMCIICHMA.
[lonspusyeMocTh CBA3M M €€ 3aBUCHMOCTb OT JUIMHBI, SHEPrUH, CHMMCTPHH
CBA3H.

Wonnas cBs3b. ATOMHBIE K MOJIEKYJIIpHbIe KaTHOHBI. O6J1acTh MPUMEHUMOCTH
youHo#  momemn. Ilpasuna  @asHca.  CokicTBa  HOHHOM  CBA3M
(HEHACHIII[AEMOCTE, HEHANPABICHHOCTE). JITMHA M SHEPIUS HMOHHOH CBA3M.
Koop/MHANHOHHOE 4KMeno. IIOHATHE O MONAPW3ANMM HOHOB. 3aBHCHMOCTH
HOAPU3YEMOCTH ¥ IOJAPU3YIONIEro JEHCTBHMS KaTHOHOR M aHMOHOB OT
pasMepoB, BETMUMHBI 3aps/ia MOHA M CTPOGHHS Ero JJIEKTPOHHOH OGONOUKH.
IIpasuno [TupcoHa MATKHX M XKECTKUX KUCJIOT U OCHOBaHUH.

Bonopoanas (H-) cesi3b. BHyTpH- 1 Mexxmonexky/apHast H — cBs3b.
MeTammueckas cBs3b. OcoOEHHOCTH 2JEKTPOHHOIO CTPOCHMS AaTOMOB,
CHOCOGHBIX K OOpasoBaHMI0 MeTaummieckod cBasd. OcoGeHHOCTH CBA3H
TUIWYIECKHX Y IEPEXOHBIX METAJLIOB.

MeXMOJIeKyJIpHbIe  B3auMofieHcTBUA. OpHEHTalMOHHBIS, WHIYKIHMOHHEIC,
JIICTIEPCUOHHBIE CHJIEL

CorocTasieHue TIOHATHIH: BAJIGHTHOCTE, CTENeHb OKHCIICHHS,
KOOpAMHAIMOHHOE YKci0. [IpaBuna pacuera CTeNeHH OKUCIICHHUA.

THNBl KPUCTAUIMYECKHK  peIIeToK, obpasyeMble BeIIeCTBaMH  C
KOBAJIIGHTHOH CBS3BI0. ATOMHBIE ¥ MOJIEKYJIIpHBIC KpUCTA/IIBL Mx dhusudeckue
cBoficTRa, HOHHEIE KpUCTAUIMYECKMe pemleTkd. VoHHBIE KpHCTaLIBL.
Du3ndecKye CBONCTBA BEIECTB C MOHHOM KPUCTAJUTNYECKOM PEIIETKOMH.

Mera/uinueckyue KpPUCTAUIBL, THIBI YIIAKOBOK B KpHCTa/laX METalIOB.
OusryecKye CBOMCTBA BEIISCTB ¢ METAULIHIECKHM THIIOM CBRSA3H.

ArperaTHoe COCTOSIHME BelllecTsa. Bmpknui U fAabHuA nOpsiiok. Teeproe
(KpHCTALTAYECKOE HITE aMOP(HOE), JKUKOE, ra3000pasHoe COCTOSHHE BEICCTBA,
IU1asma.

OcobeHHOCTH ~ (U3MYECKMX  CBOMCTB ~ METAJUIMYECKHX,  aTOMHBIX,
MOJIEKYJIAPHBIX, HMOHHBIX KPHUCTaIIOB (HOPAOKM TEMIEpaTyp KUIICHUS U
IUTABJICHHUS, arperaTHble COCTOSHUS NPU CTAHIAPTHBIX YCIOBHAX, TBEPAOCTh K
MATKOCTh,  ILIACTHYHOCTH W XPYIKOCTb,  3JEKTPOIPOBOAHOCTE U
JIMDJIEKTPUYECKIE CBOKMCTBA, TEILUIONPOROJHOCTh, PACTBOPHMOCTE B MOJISPHBIX
¥ HENOJAPHBIX pacTBOpuTessix). Ilomumopdusm. Amnorpornms. Tunm cBssy,
CTpOCHME X XUMHUECKUE CBOMCTBA BELIECTBA.

OCHOBHBIE 3AKOHOMEPHOCTH IPOTEKAHUSI XMMHYCCKUX PeaKnuil.
DHePreTHKA XAMHYECKOH peaKNuH, CKOPOCTh XAMHYECKOd peakuuy,
XHMHUYecKoe paBHOBECHE,

OCHOBHEBIE MOHATUS XHUMHYCCKOH TEpMOAUHAMHKH: CHCTEMA, I1apaMeTphl
COCTOsHHMS, paboTa, SHepIrud, TEIIOTa.

MHKpO- ¥ MaKpOypPOBHH XMMHUYECKHX NPONECCOB. BaxkHewnie npru3Haku
XMMHYECKUX NporeccoB. CaMOIpOU3BONIBHBIE IPOLECCEl. TepMOINHAMIUYECKOS
COCTOSHME M ero napaMeTpbl. OYHKIHMI COCTOSHMA Kak Iapamerp,
BEIPKCHHBIM B BHAe (QYHKUMM HE3aBHCHMEIX IapameTpoB. [lepsoe Hagamno
TEPMOJAMHAMUKH, BHYTpEHHSs SHEPrysd U SHTIBINA. OHTAIBINE 00pa3oBaHuUs
XUMHUECKHX coeanHeHuH. CTaHapTHOE COCTOSHUE U CTAHJAPTHBIC SHTAJIBIIHH
oBpasopanus. OHepreTvyeckve SG@eKTs! M H3MEHEHHME  SHTAJbIIMH
XMMMYECKMX CHCTEM MpPY IPOTEKAHWH XWMWYECKHX peakiuii M (a3oBBIX
npeBpameHuit. Tepmoxumudeckne ypasHeHus. 3akoH I'ecca. Pacuerst Ha ero
ocHoBe. IIoHSTHE O TEPMOXHMHYECKHMX MHKIaX. TeIoeMKoCTh. 3aBUCHMOCTE
TEIUIOEMKOCTH M SHTAJIBIIMN OT TEeMIIEPATyPEI.

CkopocTh XUMHYECKOH peaknuu. Ee KOJIMYECTBCHHOE BBIPaXXCHHUE.
HctunHast ¥ CpeiHIsd CKOPOCTh. 3aBUCHMOCTh CKOPOCTH PEaKIMH OT IPHUPOALI
peareHToB ¥ pacTBOPHTEN. 3aBUCHMOCTE CKOPOCTH PEAKIMH OT KOHIEHTPAIUH
pearupyrounux BellecTB. 3akoH AeHcTByrommx macc. Ilopsaok peakiuy o
BEUIECTBY W OBIMA mopsaok peakiyu. ITopsagok MHOroCTaJMHHOM peaxiyu
Kak (DEHOMEHOJIOMMUECKOe SBJICHME ¥ HCTHHHBIA NOPANOK ONHOCTAIMHHON




peakupy. BimsEEe (akTopa TIOBEPXHOCTH Ha CKOPOCTh PEaKUMH B
reTeporeHHON cpefe. 3aBUCHMOCTh CKOPOCTH peakUdH OT TeMIIEPaTyphL.
Koncranta ckopocTH peakiuu. Karanus u  xatanusatopel.  Biusaxue
KATAIM3aTOPOB Ha CKOPOCTh peaKiyy. BHIBI KaTaqmsa:  [OMOICHHBIH,
reTepOreHHbIN; aBTOKAaTanus, (EepMEeHTATUBHBEIH Karanu3. CeleKTHBHOCTE,
BpeMs XW3HM KataimsaTtopa. OcoGEHHOCTH (DEPMEHTOB KaK KaTalH3aTOpOB:
BEICOKAS CEJIEKTUBHOCTD, CIIELIM(HUIHOCTD, HU3KAs TEPMUUECKAA U XUMHUYCCKas
cTabWIBHOCTh, VY3KUM TeMIepaTypHbI WHTepBaJl [JeHCTBHS, 3aBUCHMOCTD
axThBHOCTH OT pH. IToHsiTHE O MeXaHM3MaX IOMOTGHHOrO ¥ I€TEPOreHHOro
kataiuza. [lonaTuie 06 uHrHOUTOpaX.

Heobpatumble ¢  OOpaTHMBIE  XHUMMYECKHE  PEAaKUMH. Y CJIOBHA
obpaTUMOCTA M HEOOPaTMMOCTH XHMHYECKHX MPOLECCOB. XHMMHYECKOS
paBHOBecue, KOHCTaHTa XHMHYECKOTO pPaBHOBECHS KakK KOJIHYECTBEHHAs
XapaKTEpUCTHKA [IyGUHBI NPOTEKaHHA XUMHMYECKOro Ipouecca. PaBHoBecHe B
reTeporeHHbIx cucreMax. CBfA3p MeXTy XHUMHYECKMM pPaBHOBECHEM H
XMMHYECKOM KHHeTHKoi. Hcnonp3oBanme sHeprum Iumb6ca g pacdera
KOHCTaHTHl DPABHOBECHS pEaKIMH. BepoATHOCTE NPOTEKaHWS PEeakUUHd B
CTOpOHY mpolecca, MIYIIero ¢ yMEHBIICHHEM SHTANBIMH WM YBEIMICHASM
SHTPONMK CHUCTEMBL. BiUAHHE TeMIlepaTyphl peaxUud Ha BEPOATHOCTh
XMUMHYECKHX IporeccoB. KaranuzaTtops! B 00paTUMBIX IPOLECCAX.

punnun Jle Mlatense-bpayna, CMelenye XMMHUYECKOr0 PABHOBECHUS IIPH
M3MEHEHMM KOHLEHTPALMM peardpyroliuX BemecTB, AaBJicHUd, obnema U
TEMIIEPaTYPHL.

PacTBopsl. PaBHoBecHs B pacTBopax

®a30BOE CTPOEHHUE MAKPOYPOBH BelecTB WM cucteM. Dasa Kak obiacTh
romoregHocTH. Kitaccuukarys IUCIEPCHBIX CHCTEM: TIpyboaucriepcHbIe
CHCTEMEI, KOJUIOMIHBIE PACTBOPBL, MCTUHHBIE pacTBOpBL. Kiaccuprkauus
rpyGoaucniepcHsx cucreM. JKuakue, TBep/ple U razo00pasHbIe paCTBOPHI Kak
oAHOda3HBIE CUCTEMBI. PaCTBOPUTENIL U PACTBOPEHHOE BELIECTRO.

MonekynapHsle  pacTBOpel.  MexaHM3M  IpolLlecca  PacTBOPEHHS.
ConpBatauus (ruaparanus) Npud pacTBopeHWH. CBA3b TEIUIOTHI PacTBOPEHHs
BEIECTBA C JHEPrUeH KPUCTAUIMYCCKON PEIIETKH M TEIUIOTOH COJIbBATalluH
(TuapaTanyy) MOIEKYJI BeIeCTBA HIIH IIPOAYKTOB €ro JUCCOLUALMH.

PactBopuMOCTH  TBepABIX BemecTB B BoAe. OrpaHudyeHHasd H
HEOrpaHWYEHHAS  pPacTBOPUMOCTb.  HackllleHHEIE, HEHACBHIIECHHBIE H
[CPECHIICHHBIC PACTBOPEI BELIECTB OrPaHUYECHHON PacTBOPHMOCTH.

CrnocoOBl  BeIpaXKEHHsS cocTaBa pacTBopa. MosdpHas KOHLEHTpauus
BEHICSCTBA C, (MONAPHOCTH M) M MOJISpHAas KOHLEHTpPAlHs SKRHUBAJIIEHTOB C,
(HopMmanpHOCTE H) B pactBopax. Tomu. MaccoBas [Josisi pacTBOPEHHOrO
Bemectea. O6beMHas fons. MoneHas goid.

XapaKTepHCTHKA PacTBOPOB 110 HX INIOTHOCTH.

Crioco0B! BEIpaKEHHS COCTaBa HACBIIIEHHOTO pacTBopa. Maccoras (S,) u
momsipuas (L) pactBopumocth. Kosdduumenr pactBopmmoctH ki
3aBHCHMOCTE PACTBOPHUMOCTH OT TEMIIEpaTyphl ¥ 1aBJIeHH.

BrusiHYE IPUPOAEI BEIIECTBA ¥ pACTBOPUTEN Ha pACTBOPHUMOCTb.

HacrimieHHbIM pacTBOp Kak JAWHaMudecKasg paBHOBECHAdA CHUCTEMa, B
KOTOpPOH CKOpPOCTh PacTBOPEHMA BEILECTBA paBHA CKOPOCTH €ro OCAKICHHA.
Kpucraynmsanys TBEpABIX BEWIECTB M3 pPacTBOpoB. KOHIEHTpHpOBaHHBIE
HEHACHIICHHBIE u pasz6aBieHHbIC HACHIIIEHHEIE pacTBOpEL.
Kpucraymoruaparsl.  CTpoeHHe — KpUCTAJUIOTHMApaToB. MX  momydeHwe,
XpaHeHre, pa3pynieHHe. OKCTPaKIyA K BRICAIMBAHHE BEIECTBA U3 PACTBOPOB.

BiustHue ycloBHil Ha pacTBOPHMOCTB I'a30B B XKHJKHX U TBEPABIX (azax.
3akoH I'enpu.

KonnurarusHele CBOHCTBA WACAIBHBIX PACTBOPOB. MX afiUTHBHOCTS.

KommurarusHele 3akoHel. [lepBeiii 3akoH Payna. Ceasp NOHWXeHMS
JaBJICHYUS [1apa pacTBOPHUTENS HaJ PacTBOPOM C €ro MOJIBHOH [oneil B
pactBope. MonsnsHocte.  Bropoit 3akoH Paynsa. Cps3p  TOHWXEHHA




TeMIIepaTyphl 3aMep3aHus U IIOBBIICHHS TeMIIePaTyphl KMIICHHA PacTBOPOB €
MOJSUIBHOCTBIO ~ pacTBopa.  pacTBopoB.  Kpuockommdeckas Kg.  H
s6ymaockornmaeckast K, koHcTanTel. Kprockomus 1 36y/IMOCKONHSA KaK METO/BL
ompezenaeHns MONApHBIX Macc. OcMOC M OCMOTHYECKOE JABIICHHE. 3aKOHbBI
Payng u Baur-Todda mnd pacTBOPOB HESJIEKTPOIMTOB M SJICKTPOIUTOB.
Wsoronuueckuit  kodpduument. OCMOC M OCMOTHYECKOE JIABJICHHE B
HEOpraHHYeCKHX M GMONOrMYECKHX CUCTEMAX.

Juccoumanms, ee BHIAbL ~ OJIEKTpOJUTHYECKas —JAUCCOLMANMA (C.
Appeniyc), DNeKTpOIUTbl ¥ HEINEKTPOJUTbl. OCHOBHBIC IIOIOKEHHSA TEOPUH
snextponutiyeckoit guccormamuu  (TOJI). Crpykrypa BOXBI U BOJHBIX
PAacTBOPOB 3JIEKTPOJIMTOB. M3MeHeHHe CTPYKTYphl BOALI B IONI€ JCHCTBHA
MOHOB PAaCTBOPEHHOrO BELIECTBA. MeXaHH3M JAMUCCOLMALIMH BEIECTB ¢ HOHHEIM
U KOBAJIEGHTHBIM THUIIOM CBA3W. POJb ITONAPHBIX MOJIEKYI BOJEI B IIpoleccax
JUCCOLMAIIMM M MOHM3AIMH BemecTB. MeXaHU3sM THpaTalid aHWOHOB M
KaTMOHOB. BiuAHMe Ha THApATaLMIO Pa3sMepoB ¥ 3apsfos HoHoB. O6pasoBanue
joHa Tuapokconua. CTpoeHHe THAPATHPOBAHHOIO IPOTOHA. JHEPreTHKA
mpoliecca AUCCOLHAlUHN,

CreneHp DIEKTpOIUTHYECKOW mucconmanuu. CumbHEle M Cllabble
5MeKTpoIUTH. (DaKkTophl, BIUAIONME Ha CTENEHb Aucconmanuy. Fcrunnas u
KaXyIascs CTeIeHb AUCCOIMAlMy. VOHHBIE Maphl, TPOMHHUKY, KBaAPYyNOIH H
ApYrHe MOHHBIE accolmarsl. IIOHATME O KO3GbGUIEHTe aKTHBHOCTH f.
KoHIgHTpaIMH ¢ ¥ aKTUBHOCTH (@ HOHOB.

Honnsie ypasuenus. Hombl — "HaGmonatenn”. COKpalleHHEIE MOHHBIE
ypaBHEHHs. IIpMMEHEHHME 3aKOHA [JEHCTBYIOUIMX Macc K  Ipoueccy
JIMCCOMAanyH clabeIX sekTpoiuToB. KoHcTanTa jucconuanuu K. 3akoH
pas6asnenns Octaybia. CBA3b MEXK/TY CTENEHBIO M KOHCTAHTON AUCCOLMAIMH.
Cmelenre paBHOBECHS JUCCOHMAIAY CNabbIX SIEKTPOIHTOB.

OCHOBHBIE MONOXKEHWsl TEOpUiM KHCIOT M OCHOBaHWM Appenuyca,
Bpeucrena u Jloypu, Jlptouca, MBanenko. lloHATve O TEOpHHM KHCIOT U
ocrHopanuii ITupcona. CooTHolleHHe TeopHit Apyr ¢ apyroM. CrymeHuaras
muccorparys. OCHOBHOM M KHUCIOTHBIH THI AMCCOLMALIMA THAPOKCHIOB.
AM¢oTepHBIe T'HIPOKCHABI. 3aBUCMMOCTh THUIIA [HCCOLMALMM M CHJIBI
TUJPOKCUIOB OT OTHOCHTENBHOM IIONSIPHOCTH — XHMMHYECKMX CBSA3CH B
MOJIeKyJlax M mpupoisl  pacteopurens.  Jubdepenuupyromme  u
HUBEJHPYIOIIHE PACTBOPHTEINH.

PaccuuThIBaTh KOHIEHTPALMM MOHOB B PACTBOpE IOCIE €ro pa3baBieHHs
WIK TI0CJIE TIPOTSKAHUS PEaKLUU.

DeKTpoNuTHYECKas Auccolpanys Bofsl. MoHHoe npousseieHue BOML! K.
Bnusuue TeMepaTypsl Ha Ipoliece UCCOnManuy Bojel. KonleHTparws HOHOB
TMIPOKCOHMS B pacTBopax. Bopoponmsii noxasatens pH. Illkana pH. pH
PacTBOPOB CHIBHBIX M CIabbIX KHMCIOT. OrpaHAYEeHHOCTh NPUMEHHMOCTH
mkanel pH. Tlonstue o ¢yHkmm ['ammera. pH MHOTOOCHOBHBIX KHCJIOT H
MHOTOKHMCJIOTHBIX OCHOBaHHM. BoJopoaHelii Ioka3aTens OHONOrMHECKHX
xujakocTed. KrcIOoTHO-OCHOBHBIE MHAMKATOPBL. JlManasoHbl NPHMEHMMOCTH
PasIMYHBIX WHIMKATOPOB JUIA OLEeHKH pH pacTBOpoB. 3HaueHHE MOCTOSHCTBA
pH B GHONIOrM4ecKHX U XUMHIECKHX CHCTEMAX.

WoHHBIe peaklMd B pacTBOpax SIEKTPOJIMTOB. MexaHU3M IIPOTEKaHHS
peaklmii B pacTBOpax SNEKTPONMTOB. KadyeCTBEHHBIC 3aKOHOMEPHOCTH
PpacTBOPUMOCTH MOHHEIX CoeJqUHeHNH B Boje. Hanparnenue peakiuii o6meHa B
pacTBOpax 3NEeKTPOIUTOB U IpaBuio beprose.

uaposiis Kak 4acTHBIN CTydal MPOTONMTHYECKHX paBHOBeCUH. [uaponus
C TOYKM 3pEeHMs [JUCCOLMALMM KOMIUIGKCHBIX MOHOB. ['Maposm3 cofed.
Paznuunele Ciydad Tygpoiusa coieif. ['MOpoiu3 KOBaJIEHTHRIX OWHAPHBIX
coequnenuii. Crenenb h ¥ koHcranrta ruaponusa K. MakTopkl, cMeIIalonue
paBHOBecHe THApoNu3a. Ponbk IMApoNHsa B NPHPOAHBIX M TEXHOJIOIMIESCKHMX
rpoLeccax.

PacTBOpMMOCTh MAJTOPACTBOPHMBIX T'HAPOKCUAOB U coleil. PapHosecue B




HACBHIEHHBIX PACTBOPAX MAJOPACTBOPHMEIX 3JIEKTPONMTOB. IIpouspesieHue
pacteopumocti (ITP). OGpa3oBanne ¥ PacCTBOPEHHME OCAMKOB. [Tpoussenenue
Tekymux Konuenrpauuit nonos (IITK). Kpurepuu ocaxIeHHs U paCTBOPCHHA
0CaJIKOB.

DJIEKTPOUTUYECKAs JHCCOLMAIMA KOMIUIEKCHBIX COeAUHeHHH. Jlucconuanus
no BHEWHeH W BHyTpeHHed coepe. Jlucconmaiws KOMIUICKCHOTO HOH2 B
BOJHOM pacTBOpe KaK Peaknus 3aMeUICHUs JIMraHAO0B MOJICKYJIaMu BOJBI.
VeTOMYMBOCTS KOMIUTEKCHBIX MOHOB B pacTBopax. KOHCTaHTHl yCTOHYHBOCTH
K, u Hecroiikoct K, norapupmuteckue GOPMEI HX HPEICTBICHHS O pK, u
pK,. 3aBucumocts Ky oT BenMYuMHEI 3apija M paanyca LEHTPAILHOIO HOHA.
IToHsTYE O KWHETHYECKU JIAOIBHBIX ¥ CTAOUIHLHBIX KOMILIEKCAX.

OKHCINTE/ILHO-BEOCCTAHOBHTEILHbBIE PEaKIAN

Peakiuy, uaympe ¢ W3MEHeHHeM M 0e3 M3MEHEHHs CTOICHHM OKHCICHMA
aToMOB yeMeHTOB. KiaccHbuKanys OKUCITHTENbHO-BOCCTaHOBUTEBHEIX (OB)
peakuuit. PeakumW JMCMyTaMM  KaK  9acTHBIA  cirydai peaxkimi
BHYTPYMOJIEKYJISPHOrO OKHCIIEHUA-BOCCTAHOBNIEHAs. Peaximu KOHMYyTaluy
KaK  YACTHBIM  CIyYall  OKHMC/IMTEJbHO-BOCCTAHOBMTEIBHBIX — PEAKIUM.
OKHCITUTENBHO-BOCCTAHOBUTENBHbIC CUCTEMBL. Oxucnureny u
BOCCTAHOBMTENH. IlpaBumia cocTaBieHus ypasHeHuii OB-peaximit. Metoast
3JIEKTPOHHOTO, 3JIeKTPOHHO-HOHHOTO, CBepHyToro Oananca. Poib mpupons!
BEIECTB, CpPENbl, TeMmIepaTypel X Jp. (akTOpoB B IIPOTCKAHUH OB-
[IPOLIECCOB.

Bo3HUKHOBEHHE CKAaUKa IIOTEHIIMAIA Ha TPAHUIIE Pasfesia METAUI-BOJHBIH
pacTBop €ro CouM. ONEKTPOAHBEIE MNOTEHUMANBL. BOZOPOIHBIA 3IEKTPOA
cpaBHenus. CTaHJapTHBIE SIEKTPOJHEIE MOTEHIMAN. OJIEKTPOXHMUHYCCKHUH
psif HanpsokeHud Merajuto. Cranpaprrele OB-moreHumansl. PacdeTsr OB-
noTeHIMaIoB Ha ocHoBe pnuarpamm Jlatumepa. Ilonarue o auarpammax
®pocra. 3apucumocts OB-TOTEHIMANA OT KOHIEHTPALMM OKHCICHHOM H
BoccTagoBIenHoi Gopm u pH. Vpasuenue Hepucra. [lonatue o auarpamMmax
Ilyp6s. Hanpasnennocts OB-peakuuit B pactBopax. lanbBaHONM3 KM
SJIEKTPONN3. | abBaHMYECKHME  3JIEMEHThL.  OJNEKTPOJABIDKYINAs  CHIa
ranpBaHMueckoro ajgementa. OB-roTeHIHANIBl BOCCTAHOBJICHHS H OKHUCIICHUS
BOJIBI, HX 3aBHCHMOCTE OT CPEAbl pacTBOpA.

XuMudecKkas 1 JJIEKTPOXUMHUYECKas Kopposus. Kopposus ¢ BOROpOAHOH u
KHCJIOpOHOU Jenonspusatpeil. CriocoObl 3alliUTEl OT KOPpOo3uH. ITOKpBITHS:
[UIACTHKOBEIE, JIAKOKPACOUYHble, HUTPHIHBIE W (ochaTHblE, METALIMIECKUE
(xaToanrie ¥ aHOHEIE). KaToqHAad ¥ IPOTEKTOPHAS 32l UTa,

OB-NoTeHIMANBl  OKMCICHHS OKCOAaHMOHOB B BOJAHBIX  pacTBOpax.
DJIeKTPOJIK3 PAcIUIaBOB M PaCTBOPOB.
3HagYeHHe PEaKIMil OKUCIICHHA-BOCCTAHORICHUS B XXMBOH U HEXKHUBOW NPUPOLE.
OKHUCIIUTEIRHO-BOCCTAHOBUTEIIBHEIE [TPOIeCCHl B IPOU3BOJICTEE.

OcHOBHbBIE KJACCHI HEOPTAaHHYECKHX COeIHHEeH Nl
Kitaccel HeopraHuuecKux coepuHeHu . Kiaccuduxars.
Oxcuper.  Omnpenenenne. Homenxiarypa.  Knaccubuxanust — OKCHIOB.
Coneobpasyronue 1 Heconeobpasyromue Okcuabl. OCHOBHBIE, KHCIOTHBIC M
ampoTepHsle okcuapl. Pusndeckue cBOHCTBA OKCHIOB., XMMHYCCKUAE CBOUCTBA
OCHOBHBIX, KMCJIOTHEIX ¥ aM(oTepHbIX okcuzoB. TlomyueHne OKCHUIOB.
Ocuosanus. Omnpenenenne. Homenxnarypa ocHosanmit. Kiaccubuxaums
ocHoBaHMH. DusMUecKue CBOMCTBA OCHOBaHMH. XHWMHYECKHE CBOMCTBA
OCHOBaHMH. XuMHUueckue CBoMCTBA am(oTepHBIX ocHOBaHMH. IlomydeHue
OCHOBaHUH.
Kucnorsl. Omnpepenenve. Knaccupukanma 1o pasiaMyHbIM - [IPH3HAKAM.
Homenkinatypa  OCSCKHCIOPOAHBIX M KHCJIOPOACOJCPKAIIMX  KHCIOT.
dusrueckue CBOMCTBA KMCIOT. XWUMHUeckue cBolicTea kucioT. Iomyuenue
KHCJIOT.
Commu. Omnpenenenue. Knaccudukaims comeit. Cpephme conu. Hassanus no




pasHEIM HOMeHK/IaTypaM. OHU3HHECKHe CBOHCTBA CPEHHX COMEH. XuMH4gecKue
cBoiicTBa cpefuux conel. Ilomydenue cpepHux conedl. Kucible M OCHOBHBIC
conn. Dusuueckue CBOMCTBA KHUCIBIX M OCHOBHBIX COJIEH. XHMHYCCKHE
CBOMCTBA KMCIIBIX ¥ OCHOBHBIX coneil. [TomydeHre KUCIIBIX H OCHOBHBIX COJICH.
JIBoiiHble ¥ CMEIIaHHBIE COTA. KOMIUIEKCHBIE COJIH.

IeHeTHYeCcKas CBA3b MEXK/Y KJIACCAaMH HEOPraHWUEeCKHMX COCMHCHUH

XdMHS §-3]1EMEHTOB

CrpoeHre aToMa BOJOpPOAa M IIOJIOXKCHHE BOAOPOZA B NePHOMIECKOM
cHCTEME DJIeMEHTOB. (Du3MuecKue M XHMHYECKME CBOKMCTBa BOJOPOJA.
Jluccoupanusa BOTOpPOja B rasoBoil ¢asze. AncopOuus MOJIEKYNAPHOro
pogopofa. Croco6bl momydenns Bogopopa. ®usmonorudeckoe JCHCTBHE
BOJIOpOJA.

BonoposiHBle COCIVHEHHA S- M P-METAUIOB ¥ HEMETAllIOB, TMAPUIEI
METALIOB ¥ DJEMEHTHAB BOJAOPOAa. MeTauiideckue (METawIonoo6HbIe)
rugpuasl.  Mx  xaccupukanud, — [IEPSMEHHOCTE  COCTaa, obnactu
TOMOTE€HHOCTH, [IPHPOJa XUMHUYECKOH CBSA3H, CTEIICHH OKUCJICHMA BOZOpOAa B
HMX, TpHWYMHA BBICOKOH JJIEKTPO- W  TEIUIONPOBOAHOCTH,  BBICOKAs
HOJBYKHOCTE BOJOPOJA, obmue GpU3HIeckie N XMMUIECKIE CBOUCTRA.

Bopa. CocTaB M 3JICGKTPOHHOE CTPOSHHME MOJIEKYJIBI BOJBI IO METOIY
BC u MO. Accoumanus monekya Boxsl. CTpyKTypa BOXBI B ra3o00pasHOM,
JKUIKOM M TBEPHOM cOCTOAHHM. DHU3MYECKHE H XAMHUYECKHE CBOWCTBA BObL:
TEpPMOJMHAMUYECKAs W KHHETHYeCKas YCTOWYMBOCTh BOABI, JBOMCTBEHHOCTE
OKHCJIMTENBHO-BOCCTAHOBHTEBHBIX CBOMCTB BOJBI, BOJA KAk aM(QOJIHT.
[TpoTonuTHYECKHE IIPOLIECCEI ¢ YUaCTHEM BOJBL.

AHOManMM TBEPAOH W XKUAKOW BOAB! (INIOTHOCTH W €€ 3aBUCHMOCTBH OT
TEeMIIePATYPBI, TEMIIEPATYPSI IUIABICHHUS U KUIICHHS, TEIUIOEMKOCTB) U HX CBA3b
CO CTPOCHHUEM U pa3pyIICHUEM KapKaCHBIX CTPYKTYP BOJBI.

TuzpaThl ¥ KPUCTAUIOTH/PATE HEOPraHUYECKHUX BEIIECTB.

Bopa B npupoze. Pons Bojip! B Gronoruueckux npoueccax. JKecrkas ¥ Markas
pona. Ilpobnema umctoif Boxsl. CriocoOBI OYMCTKM BOJIBL. Tsaxenas Boja,
crocobhl ee TIoNyUeH s, CBOKCTBA U IIpHMeHeHue. DU3HOIOrHYecKoe JCHCTBHE
TSIKENOH BOJIBI.

O6miasi XapakTepUCTHKa 3JIEMEHTOB IOArpymmbl. IIpiduHBl 0COOBIX
CBOMCTB OEpUIUIHA H MarHug.
Bepwumuit ¥ MarHMii Kak NpocTsle BemtecTBa. CpaBHEHHE WX (QU3HYECKUX M
XAMHYECKHX CBOHcTB. CpaBHUTENbHAs XapaKTePUCTHKA MX BaXHEHIIHMX
hHU3MYECKIX U XHMHYECKHX CBOHMCTB. Polb Gepriiis B aTOMHOH M 060POHHOM
Texnuke. CpaBHMTENbHAS XapaKTePUCTHKA XapaKTEPUCTHIECKHMX COCIMHCHHH
Gepwutdsi ¥ MarHus: THIPWAOB, TaJIOTEHHIOB, OKCHAOB, HWTPH/IOB,
THPOKCHJIOB, CONeH BaXXHEHINMX KUCIOT [] CyabhaTos, HUTPATOB.
Komrnexcoobpasosatue B XUMHH Gepiiutist ¥ MarHus. [[pHauHb! MOBBIIEHHON
CKJIOHHOCTH Gepwutis K 0Gpa3oBaHMIO KOMILIEKCOB. CTpoeHHE aMMHMH-, aKBa-,
[MaHO-, TMOLMAHO-, T'WPOKCO-, KapOOHATO-, HUTPATO-KOMIUIEKCOB OepuyuIys.
CpaBHWTENbHAS ~ YCTOMYMBOCTE ~ KOMIUIGKCOB — Oepwumis W Mariud
@usponoryyeckas posis coeuHenuit bepwuus U Marama. [TonsTae o crpoerun
XJIOpOodIIIIa.
HlenouHo3eMeNbHble METAUIBI Kak IPOCThIE BemlecTBa. Vx BaxHenmme
QusnyeckMe W XUMHYECKME CBOMCTBA, IONydeHue. XapakTEPHCTHUECKHE
COGIVHEHHS IEJ0YHO3EMETBHBIX METAIUIOB: THAPH/EI, TaJOreHH/IbI, OKCUIBL U
TUAPOKCHIBL, CYTb(GUAb], THHKTOTEHMIBI, KapOMIbl MISI0THO3EMEIBHBIX
METAJUIOB, COJIM BKHEMIIHNX OKCOKHCIOT (Cynb(aThl, HUTPATEl U HUTPUTE,
dbocarel, kapboHatel). MIx cocraB, cTpoeHue, BaxHeHUHe (QU3MHYECKUS H
XMMHYECKHe CBOMCTRA, IoTydeHue. IIepoKcH/IbI MarHuUs U IeJI0YHO3EMETBHEIX
MeTannoB. T1ojyueHne KPUCTAUIOTHAPaTa HUTpaTa OEpUIIHS U3 PaCTBOPOB M
6e3B0HOr0 HUTpaTa GepruIns U3 6€3BOHBIX XJIOPHUIOB.
XKectkocTh BOIBI U CIOCOOR! ee ycTpaHeHHd. PU3MOIOruYecKas pojib HOHOB
KaJIbLIKs, CTPOHLMS, Oapus.




duznuecKUe U XUMHYECKHE CBOMCTBA, MOIYYeHHE, NPUMEHEHHE MIeIOTHBIX
METAUIOB. AMaJlbraMbl IENO9HBIX METAJUIOB.

XapakTepuUCTUYECKUEe COSAMHEHMS: THAPMAbI, O€3BOAHBIC —TaOrCHWJIDL,
OKCH/IBI, TIEPOKCH/IbI, HAIMEPOKCHABI CYIEPOKCHIBI) O30HMIBL CYIbGUEL
HUTPUBL, HochUBL, KapOUIBI, CUITHLKIEL, COJY OKCOKHCIIOT.

OKcHbl M THAPOKCHABI WIETOYHBIX METaLIoB. KX CTpoeHue, BaKHEHIIHE
duzdecKye 1 XMMUIECKHE CBOMCTBA, MOJIYYCHHUE U IIPUMEHEHUC.

Tanoresuasl W CyJb(QUABI INEJOYHBIX METaUIOB. ['HAPUABL INETOYHBIX
METaJUIOB.

Oxcocon,  oOpasyemele  INEJOYHBIMH ~ MeTaUlaMH:  KapboHaTel M
FUPOXAapGOHATEI, HUTPATH! M HUTPUTEL, HochaThl, CyNbOUTEL U CYTb(ATEL.
KoMIuieKcHBIE COeAMHEHYS, 06pazyeMble SIeMeHTaMu NoArpyms! [A.
3HaueHHE COEJUHEHMM WIEJOYHBIX METAUIOB JUIl JKMBBIX OPraHM3MOB.
COOTHOUIEHHE CONEH LIETOYHBIX METAUIOB B opranusme. Kammil kak ofuH u3
OCHOBHBIX 3JIEMEHTOB nuTanus pactenuii. Kanuiineie ynobpenus.

XuMHA pP-3JIEMEHTOB. JJIeMeHTHI INIaBHo# nmoarpynns! VII rpynns:

Onement ¢Top. XapakTepHcTuKa IeMeHTa. DTOp - MPOCTOE BEIISCTBO.
Crpoerne monekyn ¢ropa mo MBC u MMO. Ousideckue ¥ XUMUAYCCKHE
cBoiicTBa (ropa. Peakimsa ¢Topa ¢ BOZOPOJOM KakK IPHMEP LEIHON
pasBeTBIeHHOM peakiyu. [IpoxyKThl peakiyu ¢pTopa ¢ BOAOH Kak pe3yJbTar
CUCTEMBI IIOCJIEI0BATENBHO-TIAPAIENbHEIX peakiuil. Crocolel MoMydYeHus
dTopa 1 Mephl 6€30I1aCHOCTH IIPH €TI0 MOJTYICHUH.

Coemunenns ¢topa. ®roposojopoa. Ero crpoenme mo BC u MO.
OU3HAUECKHE ¥ XHMHUYECKHE CBOMCTBA HTOPOBOJIOPO/IA M €T0 BOJHOIO PacTBOpa
O nmaBukoBoi  kucnotel.  CocTaB  NPOAYKTOB — CaMOIMCCOLIHAIMA
dTopoBojopoia W ero AUccolManuM B BogHOM cpexe. ComocraBneHue
KOHCTaHT paBHOBECHs IpoleccoB camoaucconuanui HF u ero aucconuanyy B
BOJHBIX pacTBopax. I'mupodropua-uosel. @Topyuasl. 3aBUCUMOCTD THIIA CBSI3U
¥ CBOHCTB (TOPHAOB OT IPHUPOABI JIEMEHTa, obpasyromero (GTOpUI, ¥ €ro
CTENEHH OKHUCJIeHUA. M3MEHeHHe THIIA CBS3HM, CTPOCHHA (QH3UYECKUX H
XAMHYECKMX CBOMCTB (TOPUIOB 3JEMEHTOB B MAaKCHMAILHOM CTEIECHH
OKHMCJIEHHMs BJOJIb IO meprogaM. OH3HOIOrHYecKoe NSHCTBHE COCAMHEHME
dbropa. Hampasnenus npuMeHeHHs (GTopa U €ro COSAMHEHHIA.

Xiop. XapakTepUCTHKA 3I€MEHTa. ATOMHBIC YacTHIBI [] aToM, aHMOH,
katioH. Ilpocroe BemecTBO xyop [ cCTpoeHMe Tra3a M KHAKOCTH,
KPUCTAIUTHYECKOH (hopMbl 1 dusHueckre cBoiicTBa. OOBACHEHHE Pa3IMIHOTO
BJIMSHUS TEMIEPATYPhl HA PaCTBOPUMOCTD XJIOpa U JPYTHMX TaJIOT€HOB B BOJE.
Xumuueckue cBolicTBa xyopa. OOpsacHeHHe 6ojiee BLICOKOH ITPOYHOCTH CBA3ZH
CI-Cl no cpaeHenwro co ces3pio F-F. Xmop xak okuciauTens Ha NpUMepe
peakiiii XJiopa ¢ METAIaMH IIPY pa3fIMYHBIX TEMIIEPaTypax, HEMETaJUIaMHy,
cioxHbIMU  BemecTBaMu. OOBACHeHHe CIOCOOHOCTH XJIOpa K peaKIMam
JUCMyTallii Ha IpuMepe aHanusa Juarpammsl Jlatumepa. Ilpuurna
HeOOPaTHMOCTH PeaKIHi AUCMYTALUH XJIOpa B IIETOYHOU Cpesie.

Xnoposoaopoa. Crpoenne Monekyn 1o meroxy BC u MO. Crpoenne HCI
B JXUAKOM U TRepnoi daze. Duznueckue U XMMUYecKue cBokcTsa. [lomyuenne
xJopoBooposia. Boauslii pacteop xsoposogoposaa [ XJIOpOBOAOPOAHAs KuC-
JIOTa, €€ CBOKCTBA, NIOJIydEeHHE U IPHMEHEHHE.

XJopuasl MeTaUIOB W HeMeTauioB. CpaBHHUTENbHAas XapaKTepUCTHKA
CBOMCTB XJIOPHAOB S-, p-, d-31€MEHTOB.

Kucnopoamsie coeiuBe s XJ10pa: OKCHABL, TUAPOKCHABI (KUCIIOTEI), COJIH.
Okcuppl, WX HOMEHKIaTypa, crpoeHue no MBC, ofmue ¢usuyeckue u
XuMHYecKkue cBoHcTBa, criocobrl nomydenus. ClO, u ClO; kak ycToHvuBEIE
MoJiekyJspHele panukaiel. CtpoeHre okcuna xiuopa (VII) B mapax u teepiof
¢aze. Oxcuppl, ofpasyeMble XJIOPOM KaK MPUMEP BEPOATHOCTHOIO Xapakrepa
IPOrHO3a CBOWCTB XMMHYECKOIO 9JIEMEHTa II0 €ro IIOJOXKEHHIO B
HEPHOTUYECKOM CHCTEME U SJIEKTPOHHOMY CTPOSHHUIO. OKCOKMCIIOTEI XJIOPa, MX




HOMEHKJIATypa, CocTas, crpoeHue 1o MBC, obuwme usmieckie H XUMUIECKHE
CBOMCTBA KHMCJIOT M PAacTBOPOB KHUC/IOT. M3MEHEHHE XMMHYECKHX CBOMCTB
(ycToMumMBocTH (Ha CBETY M B TEMHOTE), OKMUC/IHTENIBHBIX CBOWICTB,
CriocOGHOCTH K JAMCMYTAIMM, KHUCIIOTHO-OCHOBHBIX CBOMCTB) B PAAY
KHCJIOPOCOASPIKAIINX KHUCIIOT XJIOPA B COOTBETCTBHM C HX CTPOCHHEM.

Oxcoxyoparsl. Crpoenne annonos no MBC. Tun cessedt B KpucTayiax.
Homenknatypa okcoconeli (IUPAC O BapuanT 1959 T. M COBpEMEHHbIH).
@dusuueckUe ¥ XUMHYECKHe CBOHCTBAa OKCOXJIOPaToB [J TMIIOXJIOPUTOB,
xyopatoB  (GepToneToBoif  comM), mepxiopaToB. MIX  cpaBHHUTeNbHAsA
TepMOJIMHAMHKYECKAs M KHUHETHYecKas YycTodumsocTs.  IlepxsiopaThl Kak
cinabele  ocHoBaHus bpenctena ¥ Jlprouca. OKMCIUTENBHBIE CBOMCTBA
HepXJIOPAaTOR, MeTAaCTabWIPHOCTh IIEPXJIOPATHBIX KOMIUIEKCOB M OIACHOCTDH
paboTel ¢ mepxioparaMu. XHMHYECKHE CBOMCTBA PACTBOPOB OKCOXJIOPATOB:
YMEHBUICHHE OKUCIUTE/IBHBIX CBOKCTB B Py CIO" O ClO,". Brusrue cpess!
Ha OKUCIUTENIBHEIE CBOMCTBa XjIopaToB. TepMOAMHAMHMKA U KHHETHKA
OKHCIIUTEEHO-BOCCTAHOBUTENLHBIX ~ PEeakiii ~ OKCOTaJJoreHaTOB.  AHAIH3
muarpamm Jlatumepa u @pocTa I OKCOXJIOPATOB M XJIOPH/IOB U BEIABICHHE
TEHACHIMI HOHOB K AMCMyTaluy. BiusHHe TeMIlepaTyphl Ha YCTOMYHMBOCTD
OKCOXJIOPATHBIX 4HMOHOB M MX CIOCOOHOCTE K JMCMyTal(u. PacTBOpBI
OKCOXJIOpaTOB Kak ocHoBaHus bpeHctena u JIpronca.  OHU3MOJIOrHYECKOE
JCHCTBHE XJlopa U ero coeauHeHuil. HarpaBieHns NMpUMEHEHHs XJiopa U ero
COEIMHCHHH.

Bpom. Mox. XapaxrepucTuka 5neMeHTOB. KafHOCHMMETPHYHOCT 3d"-
noaypoBHs aTomoB Gpoma. VIx crtpoeHue B cooTBeTcTBHM ¢ MeTomamu MBC u
MO. TIlonspusyemocts wmonekyn. Ilpoctele BemecTBa. KX crpoeHue,
(Gu3MYIeCKHe U XMMHUYECKHe CROHCTBRA, nomyderue. ConoOCTaBUTENbHEIM aHAIN3
YCTOMUMBOCTH, OKUCIHMTE/BHO-BOCCTAHORUTENBHBIX CBOHCTB, CIOCOOHOCTH
rajJloreHOB M KX [POU3BOAHBIX K JHMCMYyTallMd B BOJHOM pacTBOpe.
Bpomosoziopos;,  HMOJIOBOJOPOA,  CPAaBHUTENbHBIM  aHAIM3  CTPOCHHSA
obpasosaHHeIX mMH Mojekyl mo meronxy BC um MO. ®usuonoruyeckoe
neiicteue GpoMa u Hona W uX coefuHeHHH. CpaBHUTCIbHAA XapaKTepUCTHKA
XVMHUYECKUX CBOWCTB TaJOTEHOBOJOPONOB M HMX PAcTBOPOB: YMEHBIICHHE
NPOYHOCTH CBSI3M, YBEIMYEHHE BOCCTAHOBUTENBHBIX CBOMCTB, YMEHBLIUCHHE
CWIBl KMCIOT B BOAHBIX pactBopax B paxy HF 0 HClI O HBr O HL
JlaGopaTopHble ¥ NMPOMBIIUICHHEIE CIOCOOBI MOTY4eHMS raJIor€HOBOAOPOIOB.

TanoreHuapl METANJIOB W HemeTa/uloB. KOBaNEGHTHBIH XapakTep H
MOJIEKYJISIPHOE CTPOCHHE TaJIOTCHUIOB HeMeTauioB. YOHHEBIM XapakTep
FaJIOT€HHIOB IIEIOYHBIX M IIEJIOYHO-3€MEIBHBIX METAUIOB. YCTOMYHBOCTS,
OB-CBOHCTBA, KHCIOTHO-OCHOBHBIE CBOWCTBA T'aJIOTEHH/IOB, aM(pOTEPHOCTDH
raJIOTeHUIOB Ha IIPHAMepe raloreHuA0B ATIOMUHUS.

OTOpU- XJIOpHA-, OpOMHA- U HOMUI-aHUOHEI B pacTBopax. CpaBHEHUE HX
BOCCTAHOBHUTENIFHEIX Y OCHOBHEIX CBOMcTB. OcanuTenbHElE CBOHCTBA
raJIOreHUI0B. YMEHBIIEHHEe CIOCOOHOCTH aHHOHOB K JJOHOPHO-AKLIEIITOPHOMY
B3aumoseicTaiio B pagy F- [1 1. AHomanuu GTopHi-HOHOB B pacTBOpax.

32BHCHMOCTH CBOMCTB TJIOTEHHIOB OT CTEIEHH OKHCIIEHHS 00pa3yromux
HX 3JIEMEHTOB.

Oxcokucnotrsl 6poma u #oma. Homenknarypa. Crpoenue. Hambonee
Ba)KHBIE (HH3UYECKHe U XMMHUYECKHUEe CBOHCTBA. XapakTep M3MEHEHUSA CBOWCTB
YCTOMYHMBOCTH, OKHCIIUTEIEHO-BOCCTAHOBHTE/BHEIX, KHCIOTHBIX — CBOMCTB
OKCOKHCJIOT, OOpa3sOBaHHBIX TrajloréHaMH B 3aBHCHMOCTH OT CTEIEHH
OKHCJICHHS  KHUCIIOTOOOpasylolMX  3JE€MEHTOB M MX  IIOJIOKCHHS B
neprouyeckol cucteMe. bronorudeckas poib 3JIEMEHTOB-TAJIOTCHOB.

dsieMeHTHI IV1aBHOM noarpynns! VI rpynuer

OOmias xapakTepHCTHKA DIEMEHTOB,

Kucnopox. Ofmas xapaKTepuCTUKa JJIeMEHTa. FI30TONMHBIM cocTaB
npuponHoro kucnopoma. IlpocTele BemecTBa. AJUIOTPONMA KHCJIOPOAA.
JIMKHCIOPOJ M TPHKUCIIOPO (O30H).




HenocTaTky MOJEIH MONIEKYJIbI JUKKCIoposia o meTomny BC. Ousudeckue
A XMMHUYECKMe cBoMcTBa aukucnopoaa. CriocoOpl IOMydeHHS KHCIOPOJA.
[IpumeHeHue KACIOPOJa B MEULMHE. bUOIOrH4ecKas pojib KUCIOPOAa.

Crpoenue o3oHa mo Merogy BC. CpaBHeHue CBOHCTB JTHKMCIOPOAA U
osona. TTonydenue ozona. O6pasosanHue 030HA B IIPUPOAE. BKiiaj IpUpOIHOro
M TeXHOTGHHOTO (aKTOpoB B IpofieMy O30HOBBIX JbIp. IIpakrudeckoe
IpUMeHeHHe 1 GH3MOIOrHIECKOe JeHCTBHE 030HA.

BojopojHsle COSQMHEHHM Kuclopojga. Boma u HEpOKCHA BOAOpPOXA.
CTpoeHHE MEpOKCHIa BOAOPOAA B Mapax M KMIKOM COCTOSHUM. DU3NISCKHC 1
XAMHYECKHE CBOWCTBA MEpOKCHAa Bojopoja. PasnoxeHune MepoKcuza
BOJOpPOA KAK UACTHBIM citydali peakuuit aucmyraunuu. llomyuderue.
I[Mpakrideckoe IPUMEHEHHE MIEPOKCHIA BOAOPOJA.

CoeMHEHHs DJIEMEHTOB ICPUOJUIECKOH CUCTEMBI € KHCIIOPOJOM.
Knaccupukanyss 1 HOMeHKnaTrypa. OKCHABL, IMEPOKCUJBL, HAANCPOKCHIBI
(cynepokcupr), 030HHABL. OKCUABI s- U p-aneMenToB. CTpoeHue, QU3NIECKHe
H XUMHUYIECKHE CBOMCTBA OKCHIOB METAJUIOB M HEMETAJUIOB Pa3/HYHBIX THIIOB.
Cnocofsl MosTyYeHu st OKCHIOB, MEPOKCH/IOB, CYTIEPOKCH/IOB.

Bosayx. CocTas BO3/lyXa B CETbCKOM MECTHOCTH M IPOMBIIIICHHBIX 30HaX.
IMocTosiHHEIE U [IEPEMEHHBIE COCTaBHBIE YAacTH BO3MyXa. KUK BO3MYX, €ro
CBOMCTBA U IIPAKTHYECKOe UCIIoNb30BaHue. [Ipobaema 9ucTOro Bo3ayxa.

Cepa. Xapakrepuctuka snementa. Ctpoenue Sz mo MBC. Asrorpommus
KpucTaUIHUecKoi cepsl. [1-S, 0-S, macTuyeckas cepa ¥ Apyrue aJuIOTPOIHEIE
MofubuKaimu Cepsl. PaBHOBECHS MEKTY pajIMYHBIMH (QOpMaMu CepEl.
Crpoenue cepsl B napax ¥ Kpuctauiax. OU3NIecKue ¥ XMMHYECKHEe CBOMCTBA
cepsl. HampasiieHus NMpakTHYECKOro MPUMEHEHUS CepbI.

CoeauHeHHs cepbl ¢ BogopoxoM. CepoBONOPOA: CTPOEHHE, (PU3HYECKHE U
xuMHuueckue ceoiictsa. Cepoeonmopon B npupoae. Iloryuenne cepoBopopona:
(usunonormdeckoe AecTBHE cepoBofopoaa. Pacteop ceposogoposa B Boxe L
cepoBopopozHas xucnora. Cynsdunsl. Knaccubukamus. BoccTaHOBUTENBHEIE,
OCHOBHEIE CBOMCTBA. Peaximu npucoenuneHus. CynbGUI-HOHEl B PacTBOpPaX.
UX XHMHUUECKHE CBOMCTBA (BOCCTAHOBHUTEJIBHBIE, OCAJUTENIBHEIEC, YYACTHE B
peakImsX InpucoequHeHms). AmdorepHocTh  cynbuaos. Ilonstue o
nosmcynbguaax. IlonucynsduaHbe MOHB KaK MATKYE JAraHabl. [IMKIMYHOCTE
KOMILIEKCOB C IIOJIMCYNb(UAHBIMY JIUTaHIaMH.

Kucnoponsble coequHeHHs cepbl. CTpPOEHHE HH3IIMX OKCHAOB CEpBI.
Oxcua ceper (IV) O ero crpoerue no MBC, ¢usuueckue W XUMHUYCCKHE
cBOlicTBa, B TOoM umcle ofpaszoBanue komiuiekcoB SO,, momydenwe. Oxcui
cepol (VI) [J S/eKTpOHHOE CTPOEGHME M IE€OMETPHS MOJIEKYN M IONHMepa,
CTPOEHHE KPHCTAJUIOB, GU3MYECKME M XUMHUYECKHE CBOWCTBA. CpaBHHUTEIIbHASL
XapaKTepUCTHKA YCTOMYHUBOCTH, OKHMCIMTENBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
okcunoB cepel (IV) u (VI), ux cunsl kak KucnoT JIbronca, COMOCTaBICHHE
JKECTKOCTH.

Crpoenne Moiekyn cepHuctoit kuciaoTsl mo MBC. Xumuaeckue CBOUCTBA
pacTBOpa CepHUCTOM KHCIOTHL. IloyueHHe pacTROPOB CEPHHCTOM KHCIIOTBHL
Cynbdutsl. Ctpoenne cynbdur-annoHos o MBC, cBoiicTea CynmshUTOB U UX
pacTBOpPOB.

Terpaokcocynbdar (VI) Bogopoaa: crpoeHne, QU3MUECKHE U XUMUYECKUE
ceoiicta. Oneym. Coctas. CTpoeHHe Qu- U IMOJNH- CEPHBIX KHUCIOT. IIpasuia
ofpameHus ¢ KOHLEHTPHPOBAHHOM CEepHOM KHUCIOTOM. PacTBOphEI CcepHOH
KHMCJIOTEL. XHMMYeCKHEe CBOMCTBA PACTBOPOB CEPHOM KHCIIOTHI KaK CBOHCTBA
pacTBopa, COAEpXKALIEro TMAPATHPOBAHHBIE IIPOTOHBI M CYJIb(AaT HOHbL.
JleiicTBrE cepHOM KUCIOTHI HA OpraHudeckre BemecTsa. Crocobbl MomyeHus
cepHOM KucioThl (nafoparopHelit [ M3 KyHNOpPOCOB; MPOMBIUUICHHBH (1 U3
FeS,, Sg OTXO0OB MPOM3BOACTBA, XWMH3M HUTPO3HOro crocofa).
OU3NONOrHUECKOe JISHCTBUE CepHOMR KUCIIOTH U €€ NIapoB.

Cynbarel, CTPOEHHME, CBOWCTBA KPUCTAUIOB M PAacTBOPOB, CIIOCODHI
nonrydeHus  cyibdaros. KpyroBopor cepbl B Ipupopne. 3HaueHHE CepHOMU




KUCTIOTHI 4 ee coneit. [Tpo6nema oXpaHsl OKPYKarOIeH CPEABl ¥ IIPOUIBOACTEO
CEpHOH KUCJIOTEL.

OxcoaHuoHsl cepbl. Tpu- M JMTHOHAT-, JMTHOHWT-, THOCYNIb(AT-,
cynbbur-, CynbhaT-aHHOHBI, CpPaBHEHME WX CTPOCHHS, YCTOWYHBOCTH,
OCHOBHBIX CBOICTB, OKHC/IUTEIEHO-BOCCTAHOBUTEIIBHBIX CBOHCTB.

Mmuoroo6pa3ue KUCIIOT CEPEI U eI IPHUYHHEL

IIpocThie BEIECTBA CEJIEH U TEJULYD. AIIOTPOTIMA Celena: KpacHbIH celieH
Seg, ITOMMMEPHBIH Cephlii (WM TeKCaroHAIbHBIN) CeleH Seyn, aMOpGHBIN WK
CTEKJIOBUIHEIN CeNeH, cTpoeHue Moaudukamui. Ousuyeckie U XUMHYECKUEe
CBOMCTRA CeNieHa W TeJUIypa, 3HaueHue Ui COBpeMeHHoro obmectsa. Se u Te
KaK ITOITYIIPOBOJHHKH,

' CoeuHEHNS ¢ BOXOPONOM, OKCHJIBI, OKCOKMCIOTHI CelleHa U Teurypa. Mx
KIaccU(pUKalys, HOMEHKIATypa, CTpoeHHe. XapakTep HM3MEHEHWsS CTPOCHWS,
IEOMETPHH, XUMHUECKAX CBOMCTB B pANAaX BOAXOPOIMHBIX coenunenuit (HoR;) u
ux pacTBopos, okcuaos RO, u RO;, OKCOKUCIIOT (R™ u R+6) U UX PacTBOpPOB
JUTS CepEl, cejleHa, TEJIIYPA.

OKHUCITUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIMK XaJbKOICHaTHEIX HOHOB B
BOJHBIX pacTBopax. Anamu3 jauarpamm Jlatmmepa u @pocTa Qs 3IE€MEHTOB
HOATPYIIIBEL KACIIOPO/A /I KUCJION U IIEI0YHOH CPeJIBL.

TanoreHun bl XAILKOTEHOR ¥ COSAMHEHHS XaTbKOICHOB JAPYT C APYrOM.

BTopuuHas MEPUONMYHOCTh H3MEHEHHS CBOMCTB 3JIEMEHTOB B MOJArPYIIE
VIA.

DJIeMEHTHI IVIABHOH NOArpynnkb! V rpynnsl

O61mas XapaKTepuCTHKa NIEMEHTOB NOoArpynmsl VA.

Asor. XapakTepucTHKa 3/IeMeHTa. THUIl CBSI3H MEXTy MOJIEKYJIaMH U THII
KPUCTAIUTHYECKOA DEIIeTKH B TBEPIOM COCTOSHHMH. (DHU3MHECKHE CBOHCTBA
a30Ta B Pa3sHBIX arperaTHBIX COCTOSHMAX B COOTBETCTBHM CO CTPOCHHEM €ro
MOJEKYJT ¥ THIOM CBA3ei MexIy HUMH. XWMHMYECKHC CBOMCTBA.
TepmopvHamuyeckuif  aHamu3 OCOOEHHOCTEH B3aMMOJCHCTBMA a30Ta €
kucioponoM. Ilonydenre ¥ IpUMEHEHHE a30Ta.

CoelMHEeHUs a30Ta ¢ BOAOPOJAOM - aMMHAaK, TMAPasHH, THJPOKCUIAMUH,
a30TOBOAOPO/IHAS KHCJIOTA.

AmMuak. DIEKTpOHHOE CTpOeHHMe ¥ reomerpus Monekyn. [Ipornos
XUMHUYECKUX CBONCTB HAa OCHOBAHWH CTPOeHHs [ CHOCOOHOCTE K JIOHOPHO-
aKIIEITOPHOMY B3aUMOZENCTBHIO. CBA3H MEXIy MOJeKynamu. QOH3HYCeCKUe U
XVMHYCCKHE CBOMCTBa, MONydYeHME, (usuonormdeckoe Aekcreue. CrpoeHue
kaTiioHa ammonus B cootBerctBun ¢ MBC. Comu aMMOHMA: CTPOCHMUE,
usnuecKre W XUMHYECKME CBOMCTBA COJIEM aMMOHWS M HX PacTBOPOB.
IIpakTiyeckoe 3HAYeHHe aMMHaKa U conell ammonua. OGpazoBaHHe aMMHAKa B
OUOXMMHYECKIX [IPOIeccax.

Oxcuas! azota: N;O, NO, N,Os, NO,, NyOy, NyOs. DnexkTpoHHEIE MOJCITH
CTPOEHHS MOJIEKY/I OKCH/IOB a3oTa B coorseTcTBHM ¢ MBC. CTpoeHHe OKCUIOB
B KPUCTAJUIMYECKOM COCTOSHMM. MEXMOJIKYISPHBIC — CBA3HM  MEXJTY
MOJIEKyJJaMH OKCWJIOB. HU3KOTeMIeparypHble paBHOBECHA JAWMEPH3ALNU
HEKOTOPHIX OKCUHOB asoTa. OObicHeHHe (QU3UYECKMX CBOMCTB OKCHIOB B
COOTBETCTBMU C HMX CTPOCHHEM. DBiHgHME NOIAPU3yCMOCTH MOJICKYJ Ha
(by3HUUecKUe ¥ XUMUYECKHE CBONCTBA OKCHIOB.

Juokconurpar (I[) Bomopoma. Juuamuyeckas Tayromepus. CrpoeHue
MOJIEKYNT M30MEPOB. PacTBOp AMOKCOHMTpATA - a30THCTas Kucnora. BimsHue
CTPOEHMs M30MEPOB JHOKCOHUTpATa, XMMUYECKHE CBOMCTBA pPAacTBOPOB
azotucTod kuciotel, Hutputel. CTpoeHHME MOJEKY/ISPHBIX 2HHOHOB U
kpucTawioB. Pusudeckde M XMMHYECKHE CBOMCTBA HHUTPUTOB. Biuanue
[pUpOJLI KaTHOHA, AABICHUA, TEMIIEPAaTyphl Ha YCTOWYMBOCTb, HAIPABJICHHE
pasziioxenuss HATpUTOB. CBOMCTBA TI'MIPATUPOBAHHBIX ~HUTPUT-aHHOHOB.
ITomyueHvie HUTPUTOB.

Tpuokcorutpat (V) Bogoposa (a30THas KMCJIOTa). DJIEKTPOHHOE CTPOCHHE
1 reoMeTpus moneyll. Cessu Mexay Monexkynamyu. O6pazosaHie arperaTos u




accorMaroB. A30THas KMCIOTa KakK BemecTBO. (DU3MIECKHE M XUMUECKHUC
CcBOMCTRA GE3BOMHON a30THON KHCIOTHL I'mupaT asoTHOM kucnotTel. Monnoe
CTpOEHHE TBEPHOrO FHMApaTa a30THOH KHC/IOTHI. DH3AYECKME H XMMHHYCCKUC
CBOMCTBA PACTBOPOB a30THOM KHMCJIOTHL. TepMOJMHAMMYECKHUE 1 KHHETHHECKUC
(axTopsl peaklui a30THOW KHMCJIOTBI ¢ MeTalIaMH. [TosyueHue a30THOH
KucsoTel. Hanpasnenus npuMeHeHus.

Hutparel. ONEKTPOHHOE CTPOSHME ¥ TEOMETPUs  MONCKYIAPHBIX
Tpuokcorutpar (V) anmoHoB. CTpoeHHe KPHUCTAUTMYECKHMX BOIICCTB M HX
(usmyeckre ¥ XUMHYECKMe CBOHCTBA. BimsHMe TIpPUPOZbI KaTHOHA M
TEMIIepaTypsl Ha YCTOMYHBOCTH M HANPABACHHE PA3NOMEHAS HHUTPHTOB.
XUMUUECKUe CBOMCTBA PaCTBOPOB HUTPUTOB. AHanu3 auarpamm Jlarumepa Uit
OKCOCOEAVMHEHMM a30Ta B KUCIBIX Y LIEJIOYHBIX PaCTBOPAX.

OKUCIUTEIbHBIE CMECH Ha OCHOBE A30THOM KMCJIOTBL: LiapcKas BOJIKA,
CMECh a30THOH M IUIABMKOBOH KMCJIOT. MeXaHHU3M OKUCIMTENBHOTO ACHCTBUA
cMeceii. Posy a30THOM ¥ TaJIOTEHOBOJOPOIHBIX KUCTIOT.

Ponp a30Ta B XKMBBIX oOpraHmsMax. Kpyroeopor asora B HIPHPOJE.
ITpo6nema Qrikcauun arMocdeproro asora. Pois MHKpOOPTraHH3MOB B 3TOM
nponecce. A30THBIE YIOOPEHHA.

®ocdop xax sement. Dochop Kak IPOCTOE BEWICCTBO. AJUIOTPOIHA

docgopa. CrpoeHuwe pasIMUHBIX ATOTPONHBIX MOXMGMHKAINH (Genoro,
KPacHoro, 4epHoro pochopa). PUIMIECKHE X XUMHYECKUE CBOHCTBA Gemnoro u
KpacHoro (ochopa B COOTBETCTBHMH C MX cTpoerueM. IIpaswia ofpalienus ¢
GensiM pochopom. ToxcraroeTs Gesoro gochopa. Mepsl MpefOCTOPOKHOCTH
npu pabote ¢ HuM. Crioco6bl 00e3BpEKUBAHNS.
Coenunenus Qocdopa ¢ BomopomoM. DochHH, 3IEKTPOHHOE CTPOCHHE MU
reOMeTpHs MOJIEKY/Nbl, (HU3MIECKHe W XMMUYCCKHE CBOWCTBA BEIICCTBA.
OGpasopanue pocduHa B GHOXMMUUECKMX mpoueccax. Docduas METALIOB.
Knaccubukaius. Baxuefiune QusMueckMe ¥ XUMHYECKME CBOHCTBA
docdunos, o0pasoBaHHLIX $-, p-, d-d2JIeMEHTaMHL.

BunapHsle coemunenus Gocdopa. Okenn pocopa (IIT) u oxenn pocdopa
(V). Tanorenuast docdopa (II) u (V). DneKTpoHHOE CTPOCHHE MX MOJIEKYT B
razoeoit ase. CTpoeHne KpucTa/uo. DU3MUIECKHE U XUMUYECKHE CBOHCTBA
OKCUJOB B COOTBETCTBMH ¢ HX cTpoeHumeM. OKcokucioTs! ¢docdopa, Hx
cTpoeHue, u3oMepus. CBA3b CTPOGHHMS KHCJIOT C MX OCHOBHOCTBIO M CHIIOH.
XapakTep WM3MEHEHHS XMMHUUYECKMX CBOWCTB B PATY OKCOKHMCIOT (ocdopa:
dbocthoproBarucTas, Gocdopuctas, GocdopHoparas, GOCHOPHEIE KUCIOTEL.
Mera-opro-iu- ¥ nonudochopHsie kucnoTsl. MerabocdaTel (ommdocdatsr).
Oprodocharsl. IIpakTudeckoe HCIOIb30BaHHE (Gochopa W ero COCIUHEHHH.
Pons bocdopa B mpupoge. PochopHeie yroOpeHHs.

MEIIIBSK, CypbMa, BUCMYT. XapaKTepUCTHKa 31eMEHTOB. CpaBHUTENBHAs
XApaKTEPUCTHKA CTPOEHHS, (H3MYECKMX M XUMMUYECKMX CBOWCTB IIPOCTHIX
BEIECTB. BOMOpOIHEIE COEIMHEHWS  MBIIIBAKA, CYpPbMBI, BHCMYTa.
CpaBHHUTENbHAS — XapaKTepPUCTHKAa CTPOGHHMA W XMMHYECKMX  CBOYCTB
rajJOreHUAO0B, OKCHJIOB M THJAPOKCHIOB MBIIIbAKA, CYPbMBI M BUCMYTa B
crenensx oxuciaerus (1) u (V). Cyas(uasl MBIIEAKA, CyPEMEBI M BUCMYTA.
DUHONOTHYECKOEe JICHCTBME MBIIbAKA U ero coepuHenui. IIpakTudeckoe
3HAYEHHE MBIILbAKE, CYPHMBIL, BUCMYTA M X COEMHEHHH.

BTOpHYHAA NEPUOAUYHOCTE H3MEHEHHS CBOHCTB 4TOMOB M 0Opa30BaHHbBIX MK
coenuHenwii B cronbue N; P; As; Sb; Bi.
DaeMenTh! riIaBHOH nmoarpynue: IV rpynnst

O6mas XapaKkTepUCTHKa SJIGMEHTOB. YIJIEpOA. YIVIEpoj B IPHUPOJE.
Annorporust  yrnepopa. CTpoeHMEe aJUIOTPONHBIX MOAMQUKAlMit: anMasa,
rpagura, kapbuHa (MONMKyMy/IeHa, NOJMKUHA), QyinepeHoB. CTEKIOYTIEpOL.
TIpuMeHeHHe AKTUBHPOBAHHOTO YIJIS B KAYECTBE a/ICOPOeHTa.

CpaBHUTEIbHAS XapaKTePHUCTHKa HHU3MUECKIX CBOUCTB rpaduTa H anvasa.
XvMmuueckHe cBOMcTBa yrmepoga. TepMmogMHaMMKa Iepexoia “anmas
Orpadur”. Ilonstve O BOAOPOJHBIX COeAMHEHUAX yryiepona. KapGuer




METAJUIOB, X KiaccubuKaius 1 oblas XapakTepucTika. XuMH4ecKkas CBA3b B
kapbujax METaJUIoB. OIEeMEHTH[BI YINIepoJa: TeTparajloreHH/B! OHaly,
aucysbdun yrepopa (cepoyriepon). Mx crpoeHue, CBOHCTBA, MOJTyYEHHE.
TonsTHe 0 (hpeoHax. DKOIOTHUECKHE ACTIEKThl IPHMEHEHHS (HPEOHOB.

Kucyopoauble coepuHenus yrnepona. CpaBHHTENbHAd XapakTepUCTHKA
oxcugos yrepona (II) u (IV): ctpoerne Monekyil, Gu3nIecKne ¥ XUMHUIECKUE
CBOMCTBa BemiecTB, nonmyuenue M upumenerme. Oxcun yrnepopa (IV) B
npupozie. PotocunTe3s. DU3MONOrMYEcKoe NSHCTBHE OKCHIA YrIepoja .
ITepBas MOMOLUIG [IPK OTPaBICHUH yrapHeM ra3oM. OKCH RUXJIOPH/L yIIepoaa
(bocren), kapOOHMIBI METAIOB, WX CTPOEHHME, CBOWCTBA M IIONYdEHHE.
PagHoBecyss B pactBope okcupa yrimepopa (IV) B Bosme. I'mapar oxcuaa
yrineposa (IV), NPOAYKTHl €ro AMCCOLMALMN. TprokcoxapboHaT Bofopoja -
yronpHas kucinora. CTpOeHHe MOJIEKYJ. YCIIOBHs CYUIECTBOBAHHMSA BEILECTBA.
Kap6oHatsl M THAPOKapOOHATEI: CTPOSHME AHMOHOB; XHMMYECKas CBA3b B
KpUCTALIAX; (U3MYIECKHE M XHMMYECKHE CBOMCTBA BCIUESCTB M PAcTBOPOB,
noNydeHue. 3HadeHue kapGOHATOB B IpPHPOJe M B HAPOJHOM XO3JHCTBE.
KpyroBopoT yriepoja B IPUPOJIE.

CoenvHenus yrinepoga ¢ asorom. Junuan. Ilpanosomopox. LluaHmuer
IlnanoBas kuciora. Llwanatsl. Tuonwanatel (pomanmisl). VX crpoeHue,
CBOUCTBA, HOTYyUICHHE.

XapakTepyucTHKa 3JIEMEHTa KPEMHHA. ATOMBI KDEMHHS.

Kpemuuii - mpoctoe BelecTBO. AJUIOTponHa Kpemuus. Dusiteckue
XMMITIeCKUE CBOHCTBA KPEMHHS (SP -MOJIM(HKALIHS), IOTy4eHH!e, IPUMEHEHHE.

CoenuHeHNs KpeMHHUS ¢ BOJOPOJOM: COCTaB, CTPOEHHME, QusHyecKue H
XMMMYECKUE CBOMCTBA, JIabopaToOpHEIE CIIOCODBI MOTYIECHHUS.

Cunuumael Metauios. Knaccugukanms. XuMHUecKas CBA3b B CHUJIMLKAAX
s-, p- ®u d-meramioB. OcHOBHBIE (M3MYECKHE M XHMUYECKHE CBOHCTBA
CHUITHIIUIOB.

OxcocoenuHerns kpemums. Oxcnapl kpemHus SiO u SiO,. Keapi.
Ksapuesoe crexio. Mx crpoeHue, cBOMcTBa, IpuMeHeHue. KpemHueBble
KMCIHOTEL. OpTOKpEMHMEBass KHCJIOTA. [lONMKpEMHHEBBIE KMCIOTHL HX
crpoenue. CpoiicTBa, nomydeHue. Cumkarenab, OCOOEHHOCTH CTPOCHHS U
npumenenue.  Cuiaukatel.  CTpoeHHMe — pPasHBIX — THIIOB  CHJIMKATOB.
Crexnoobpasznoe cocrosiHue. OOGBMHOE, XMMHYECKH CTOMKOE, TEPMOCTOMKOe
CTEKJIO, XPYCTalb, DKOJOTHYECKas OLEHKa 6€30MaCHOCTH MOCY/BL U3 XPYCTalls.
PactBopuMoe crekio. CunmikaTHeIi Kieid. CHIHKaThl B IPUPOJE.

Cepmanuii, onoBo, cBuHell. OOmas CpaBHUTENbHAS XapaKTePHUCTHKA
IIPOCTBIX BEIIECTB, WX CTPOEHHA (B PasHBIX AJUIOTPOIHBEIX MOAM(HKAMAX),
(GH3MYECKHX ¥ XUMHYECKUX CBOHCTB. 3HaUeHUe FepMaHus U KPEMHHS, 0JIOBA U
CBHHI]A B MOCTHHIYCTPUAIBHYIO 510Xy. CpaBHUTENbHAas XapaKTEePUCTHKA
BOZIOPOJHEIX COSIMHEHUH, OKCHJIOB, TMAPOKCHIOB IepMaHMs, OJIOBa, CBHHIA.
Oxcwuapl 01082 ¥ ¢cByHIA. COCTaB, CTPOCHHUE, CBOMCTBA, IOTy4YCHHE.

Tanorenuapl, rajoreHaTsl, CyabQUIbl, THOKHUCIOTh M THOCOH JJICMCHTOB
noarpynmsl [IVA.

BropuuHas NepHOANYHOCTh N3MEHEHHS CBOHCTB aTOMOB M 0Opa3OBaHHBIX MMH
semects B cTonbue C - Si - Ge - Sn - Pb. Okonorudeckyue acmnexTs! BrIGpoca
COe/TMHEHHI CBHHIA B aTMochepy.

Jaements! ryiaBuoii noarpynnsl VIII rpynms:

Ob1ias XapakTepucTHKA 3JIEMEHTOB B COOTBETCTBHM C MX 3JIEKTPOHHOU
CTPYKTYpO# ¥ HOJOXKEHHEM B IepHOAMUecKol cucreme. McTopus momydeHus
HEPBEIX COENMHEHMM Garopo/HbIX ieMeHToB. IInoHepckas pabora baptiera
M ee pojib B PpasBUTHM XMMHMH Olaropoisex rasoB. (OTOpMIBL, OKCHIBI
snemenTos noarpymnsl VIIIA. CoBpeMeHHOE COCTOSHIE XMMHUM OJ1aropoIHbIX
rasoB. [lepcHEKTUBEl CHHTE3a HOBLIX COEAMHEHHH 3JIEMEHTOB IOJIPYIIIBI
VIIA.

DnemenTs! riasHoi noarpynnsl I rpynnet
Obmias  XapakTepucTHKA  SJISMEHTOB  NOArpymmbl.  Bropuvnas




MEePHOMIHOCTD B MOATPYIIIE ATFOMUAHHUS.

Bop. Bop B mpupone. Bop - mpocToe BEmECTBO: CTPOEHHE, QUINUECKUE H
XUMHUYeCcKHe cBolcTBa. OBIas xapakTepucTrKa GHHAPHBIX COeAMHEHuH Gopa.
TH/IPHAOB, TAJOTEHUOB, OKCHIa, HUTpHAOB, kapbuma Gopa. Mx crpoeHue,
reOMETpHS MONEKY/IAPHBIX 4YacTHI W KpHCTaTMdeckod dasel, o63op
(U3MTECKUX M OCHOBHBIX XHMHYECKHMX CBOMCTB. OCOOEHHOCTH CTPOCHHS
nubopaHa, paBHOBecHe ero juccolmamuu. MocTukossie (GaHaHOBEIC)
XAMUYECKHe CBA3M B  MOJIEKyJax TujapumoB Gopa. OGpasopanue
TerparupobopaTos. bBaHaHOBBIC CBA3M B aHMOHAX TETPArkaApobOpPaToB.
Tomumopdusm Hutpuna Gopa (“Gopason”™ u “Genwii rpagur”). Ilonstue 06
apOMATHYECKHX COCAMHEHUIX Gopa. BOpH/IBI METAUIOB: XHMUYECKas CBA3GL B
HUX, OEpTOUIMIHOCT: COCTaBa, KiaccHpukanms, (u3KuecKde CBOHCTRA,
OTHOIIIGHUE K BOJIE ¥ JICHCTBHIO OKHMC/UTENeH. BOpHBIE KMCIIOTH - MeTabopHast
(TpuMeTabopHast), OpTOGOpHas, TETParuAPOKcoOOpHas, IOTUMOOPHBIC KUCIIOTL.
Hx cTpoeHue, pusuueckhe U XHUMUYecKHe cBolcTra. TerpabopaTsl Kak COIH
TeTpabopHoii kucioThl. Bypa. [TepoxcobGopater. Ponk 60opa kak MUKPO3JIEMEHTa
MUTaBUs pacTeHuit. 3nayeHue 6opa 1 ero CoeJUHEHMH B aTOMHOK H 0OOPOHHOM
TEXHHUKE.

Amomunuii. XapakTepucTika diaeMeHTa. OH3MYeCKUe W XHMHYECKHC
CBOMCTBA, MOJNy4eHHE IPOCTOr0 BelecTBa amoMHHKA. CIUIaBBl ANOMHAHHS.
Ofmas xapaKTepuCTHKa OMHADHBIX COSAMHCHMN AFOMWHMA. TaJIOTCHHU/OB,
okcuaa ¥ cyiabduaa, kapbuma. CrpoeHue, QU3MYECKME U XMMHYECKHE
CBOMCTBA, mOJydeHHe OKcHia amoMmuHus. CocTaB M 3JIEKTPOIIPOBOXHOCTD
OKCHJIa AJIFOMUHUS TIPH Pa3IMIHBIX TeMIlepaTypax. [ iApOKCH] allOMUHMS: €ro
COCTaB M CTPOEHUE, MMIIOTCTHYHOCTh MeTadhopMBI, 00pa3oBaHie ATIOMHHATOB U
TUAPOKCOATIOMHUHATOB. 3aluch (GOPMYJT aIOMUHATOB B (OpME INITHHENCH U B
YIIPOIEHHOH dbopme. O6pasopanue, CTpOEHHE, YCTOHYUBOCTS,
BOCCTaHOBUTEJILHEIE CBONCTBA, JOHOPHBIE CBOMCTBA THAPMAA ATIOMHHUS.
ITonsTre 06 amomoreine, ero IPUMEHEHHE B XMMHYECKOH MPOMBIILICHHOCTH.
OKcocond aIOMHHEA: Cyibgdar, HUTpar, poctar. MoHB! alFOMHUHMA B BOIAHBIX
pacteopax. Kommiekcoobpa3opaHue B XHMHM QIIOMUHHS: TaJIOreHO-,
cyabharo-, UHaHO W CynbhouuaHo (pPoJaHo)-, TMAPO- AIFOMHHATHBIC
KOMIUIEKCEI, aKBa- W aMMMadHbie KOMIUIEKCHl. YIX cTpoeHue, CpaBHUTEJIbHASA
ycToiuMBOCTh, OOpasoBanue u paspymenue. CrpoeHre, o0Opa3oBaHME,
JECCOLMalMs U paspylieHre kBacloB. IIpakTHdeckoe 3HaYCHHE AMOMUHUS U
€ro COeIMHCHUH.

Ipenckasanue rajuns J.J. Menneneessim u ero otkpeitie byabonpanom.
CpaBHUTENBHAS XapaKTEPUCTHKA BAXKHEHIINX (U3UMYECKUX MU XUMHYECKHX
CBOMCTB Ta/UIMs, WHIWA, Ta/UTUS. XapaKTePUCTHYECKHE COEAMHEHHS Trajulusd,
HWHAYA, TaUIAA: TaJIOPEHHJBL, OKCHIBL, X&JIbKOTCHHUJBL, ITHHUKTOICHUJIEL,
okcocoyr. [ToTyrpOBOJHUKORBIN XapaKTep THUKTOTSHUIOB. PoNb coenHenut
TaJUIMs, WHAMS, TAUIAS B 310Xy HMHGOPMAalMOHHON mepecTpoiku obmiecTsa.
SIMOBHTOCTh COCAMHEHNH TaJUIHA.

Xumusa d-asementoB. O6mue cBoiicTBa d-MeTaNI0B
OcoGEHHOCTH BACKTPOHHOTO CTPOSHHS aTOMOB d-METAjUIOB. ODHEPruM
HOHM3ALMM W Paguychl aToMoOB d-3JIEMEHTOB. YCTOMYUBELIE 3JIEKTPOHHbIC
KoHQurypaimn aromoB d-saeMeHTOB. JSIBieHME KaWHOCHMMETPHYHOCTH.
IpyHuHEL HEMOHOTOHHOCTH M3MEHEHMS SHEpruil MoHM3alMH d-3JIEMEHTOB B
neproaax. JIaHTAHOMIHOE CKaTie U OIM30CTh CBOMCTB d-3JIEMEHTOB IISTOTO M
IIECTOrO IIEPUOJIOB.  BaJeHTHBIE BO3MOXHOCTH M CTEIEHM OKUCIICHHUS
MeTauloB roGounbix noarpymnn. KoopauHanuonHsle uxcnaa d-MeTalloB.
XapakTep H3MEHEHHMA OSHTAIBIIMHM IUIABJICHHA M KUIICHHS, TEMIIECPaTyp
IUIABJIEHHMS W KHIIEHHs IIPOCTHIX BEINECTB, 0Opa3oBaHHBIX d-IeMEHTaMH B
nepuojax M noarpyrnnax. I[lpuuuHa nNOBBILEHMA YCTOMYMBOCTH BBICIIHX
CTeneHel OKUCICHHS BHM3 110 noarpynmnam d-snementoB. KoopauHarmoHHbIE
coefuiHeHus d-37IeMEeHTOB.
aeMenThl H0604YHOM nogrpynne I (11-i) rpynnel




DIIEeKTPOHHBIE CTPYKTYphl aromoB. CpaBHHTENbHAs XapaKTepHUCTHKa
CBOMCTB 3THX 3/eMeHToB. (DH3nyecKHe M XMMHYECKME CBOWCTBA, MOIyHeHHE
Menu, cepebpa u 3omota. OOImas XapakTepUCTHKA CBOMCTB MX KHCIOPOTHBIX
coenunenuit: oxcuno Mmemu (I), cepebpa (I), 3omora (I), oxcuma memu (1),
okcunos memu (1) u somora (II); rumpoxcunos DOH, Cu(OH),, Au(OH);.
Cynbduzst Meu u cepebpa. Comyt OKCOKUCTIOT (CyTb(aTsl, HUTPATHL, HUTPATEHL,
HUTPUTE, KapGoHaTsl (rujpokcokapGonatsr) memu (II) u cepebpa (D).
XuMUYecKHe CBOMCTBA cONel OKCOKMCJIOT M WX DacTBOPOB. TBeprodasHoe
nogyyenve KynparoB. KommekcooOpasoBaHMe B XHMHU — DJIEMCHTOB
noarpymnsl Meau. CTpoeHue, 06pasoBaHUE M paspyIICHHE KOMILUICKCOB MEJH,
cepebpa, 3onm0oTa. AMMuakarsl axksaxomiuiekcsl cepebpa (I) 1 meau (D) u (ID) |
TanoreHo-, IMaHo- THOIMAHO (pojaHo)-, Tocyibparo- kymparsl (I) u (ID).
Tuapoxcokymnpat menu (IT). Aprentatsi (I).

CmnaBel Memd, cepebpa, 3osora. Ponb Mefd B (DM3MONIOTHYECKHX
nponeccax. BakrepuupHoe AeiicTBue MOHOB cepebpa u 3o070Ta. Poss Menn,
cepebpa, 30710Ta B HOCTUHYCTPHAIBHYIO JII0XY.

DaemenTtsl no6ounoi moarpynnel I1 (12-i) rpynnst

CpaBHHTENbHAS XKapaKTCPUCTHKA 3NIEMEHTOB MOArpymmel. Mertamwisr (1
[VHK, KaAMHi W pPTYTh, HX (U3MUeCKHE M XHMHYECKME CBOWCTBA.
CpaBHuTeNbHAS XapaKTEPUCTHKA XapaKTePUCTHYECKMX COCJWHEHHM I[MHKA,
KaJMUs, PTYTH: TAOTEHHOB, OKCHAOB M THIPOKCHAOB, CyIb(UIOB, comeH
OKCOKMCJIOT (CY/b(aToB, HHTPATOB, KapOOHATOB). AMQOTEPHOCTE OKCHIA H
TMIPOKCH/IA IIMHKA. | MIPOKCOIMHKATH! U IHHKaThl. KoMexcoobpazosanue B
XMMHM 3JICMEHTOB IOArPYIIB! IMHKA. | MAPOKCOKOMIUIEKCHI ¥ aMHMUAKATHI.
OO6pa3oBaHue CIUIABOB.

CrnaBel LWHKa M pTyTH. AmaneramMel DH3HOIOrMYECKOe JeHCTBHE
COeMHEHNH IIMHKA, KaAMHs, pTYTH. POk IMHKA KaK MUKPO3JIEMEHTA NTHTaHMs
pactenuit. [Tpapuia paGoThI ¢ pTYTHIO.

OaemenTts! mo6ounoil moarpynuet I (3-i) rpynnsr

Cocras noarpynms! 1IIb. Knaccupuxanms s1eMeHTOB, BXOAAMUX B COCTAB
noprpynnel. Ioarpymma ckanaus O Sc, Y, La. O6mas xXapaKTepucTuKa
3JIEMEHTOB. BakHeiimive ¢u3ndgeckue M XHMHYCCKHE CBOWCTBA IIPOCTBIX
BelecTB-MeTa/uioB. CpaBHUTENBEHAS XapaKTepUCTHKA XapaKTepUCTUYECKHMX
COEJIMHEHMH: OKCHIOB, IHAPOKCHIOB, coell okcokuenoT. CpaBHEHHE cOCTaBa
A CTpoeHMs, (DUINYECKUX M XHWMHYECKUX CBOHCTB THAPHAOB SIIEMCHTOB
noarpyr IITA u [IIB. KoMIniekchbl 5/1eMEHTOR OATPYIIIEI CKAHAMA: JBOHHEIE
cynbdarbl, HUTpaThl ¥ KapOOHAThHl; rekcadTOPOAHHUOHHLIE KOMILICKCEL.
CXOICTBO KOMILIEKCOOOpa3yIomux CBOUCTB smeMentoB noArpynmns!l IIIb u
QTOMMHHUSL.

DnemenTsl N0004HOH HoaArpynns! IV (4-i) rpynuoel

Ob1as XapakTepUCTHKa SJIEMEHTOB IOArpYINsl TuTaHa. Pusmdeckue H
XUMUUECKYE CBOMCTBA METAIOB. XapaKTEePUCTMUECKAE COEIUHEHUS 3%, 9%,
5™ ramoreHupl, OKCHABI, THIPOKCHbI, Cymbdarsl, GocdaTsr u mudochaTs
IUPKOHUS U TraQHusi, TUTaHATHl, LUPKOHAThl, radHaTel. CpaBHUTENBHASA
XapaKTepUCTHKA WX BRXKHEHINHX (QU3MUECKUX M XWUMHUYECKUX CBOMCTB. Poinb
TUTAHA, UPKOHUS, rapHUs ¥ HX COSIUHCHHUI B COBPEMEHHYIO SII0XY. TUTaH U
CIUIaBBI M3 Hero. 3Ha4YeHHE TUTAHA M €ro CIUIABOB B XUMWYECKOH M aTOMHOM
NPOMBIIIICHHOCTH, aBHALIOHHOM, KOCMMYECKON, BOGHHO-MOPCKOH TEXHUKE,
CIOPTHBHOM Jeje. MeIuIMHCKOe 3HA4YeHHE THTaHA M LUPKOHMA. J{Hokcum
TUTaHa KaK IMTMEHT U KaTaau3aTop.

JuieMeHTHI V rpynnsl no6049H0#i moarpynns! (S- rpynns)

O6mas xapakTepUCTHKa 3JeMEHTOB MOArpyInsl BaHaausa. DOuszpdeckue u
XHMHEUECKME CBONCTRA METAIOB. XapakTepucTiueckue coeuuenus D72, 97,
9™, D" ramoreHuasl, OKCHAB, THAPOKCHIH,, CymbdaThl, (GocdaTbl u
mudocdarsl BaHaausd, THOOWA, TanTana. CpaBHUTENBHAs XapaKTEPHUCTHKA HMX
BOKHEHNIMX (QU3UYECKMX W XUMHUYECKHX CBOMCTB. Ponp BaHamus, HHOOMS,
TAHTAJIA ¥ WX COEIMHCHUM B COBPEMEHHYIO SIIOXY.




DemenTnl M0609HOM noArpynnbl VI (6-i) rpynnsl

O6mas XapaxTepUCTHKa 3IEMEHTOB MOATPYIIbL. MeTauiiieckue XpoMm,
MomubaeH M BOIb(paM, WX (PUNYECKUE U XMMHUYECKHE CBOMCTBA, NOTy4ICHHUE.
XapakTepucTH4eckye COCJVHEHHsA: TaJOTeHW/bl, OKCHIBL,  IMIPOKCHIIEI
(OCHOBAHMSA ¥ KMCJIOTBI), COJIH OKCOKHCIIOT, COJIH C 3/leMEeHTOM noArpynnsl VIb
B aHMOHE. AHAIN3 XapaKTepa U3MEHEHHs CBOMCTB COCIMHEHWM B MOATPYINIC B
3aBHMCHMOCTH OT IOPSJKOBOIO HOMEpA 3JIEMEHTAa M €r0 CTCIICHH OKMCIICHMA.
Du3rMuecKre ¥ XHMHUYECKe CBOMCTBA OKCHIOB W ruapoxcuaos xpoma (11, III,
VI). Venosus nonydenus 1 cymecteoanus cynbduma xpoma (III). Comn xpoma
() u (). Ilepeson oxcana xpoma (II) B pacTBOpuMy0 opMy
B3aUMOJEHCTBMEM C  JUCynb(haroM Kanus. XpoMaTbl, JUXpPOMarel H
TIOJIUXPOMATE], MaHTaHAaTEl, BONb(hpamMaTel. PapHOBECHE B paCTBOpaX XpOMAaTOB.

Cranmy, cIUIaBBl M KOMIIO3WIMOHHEIE MaTepHaibl Ha OCHOBE XpoMa,
mMonubeHa U Bonb(pama.

DaemenTsl no6ouHoi moarpynnsl VII (7-i) rpynnst

O6mas XxapakTepUCTHKA SNEMEHTOB IOJATPYyNIEl Maprania. Ousndyeckue u
XUMMYECKUE CBOHUCTBA METAIIOB. XapaKTePUCTHUCCKYE COSAMHEHMS 3%, 9%,
3+4, 3+6, 5*7. ranmoreHunpl, OKCHIBL, TUPOKCHABI, CyIbGUIBL, CyIb(aTEL,
HUTpPaThl, AHHOHHBIE COMM MApraHIa, LUPKOHMA, penus. CpaBHUTENbHAS
XapaKTEPUCTHKA WX BaXKHEUIIMX (QH3NYECKUX M XMMHIECKHX CBOUCTB. Poib
MapraHiia, IUpKOHHS, PEHUS B UX COCJMHEHUH B COBPEMEHHYIO 3II0XY.

Mapranen, ®u3MuecKHe M XUMHYECKHE CBOMCTBa, mosyuenue. Oxcun
mapranna (IV): cTpoeHue, Gu3HUeCKUe H XMMUYIECKHE CBOMCTBA, MOTYUCHHE,
[IPUMEHEHHE.

Terpaokcomapranuesas (VI) kuciora. Ee rumoreTHdeckuid Xapakrep.
Terpaokcomanranartsl (VI). Ux monydeHue, XAMHYECKHE CBOMCTBA TBEPABIX
CoJIEH U UX PacTBOPOB.

Oxcua mapranna (VII): crpoenue, Gusmdeckrie U XMMHYECKUE CBOMCTBA,
MIOJIyYEeHHUE. PactropE! TETPAOKCOMAaPraHLEeBOH (VID) KHCJIOTEL.
Terpaokcomanranatsl (VII). Ctpoenue anwona. Teepable CONM M PacTBOPHL:
(buznUecKue 1 XUMHIECKHE CBOMCTBA, MOJIYyYEHHE BEICCTB,

KHCnoTHO-OCHOBHAS XapaKTEPUCTHKA OKCHJIOB U THAPOKCHIOB MapraHia B
pasHbIX CTeleHsX OKHcNeHHs. OKHUCIUTENBHO-BOCCTAHOBUTEIbHEIE CBOMCTBA
COE/IMHEHMI MapraHla B pa3HbIX CTEIICHSIX OKUCICHHS. TeXHUUECKOe 3HAUCHHE
MapraHia 4 pears. Pons Mapranua B »KM3HU pacTeHUH.

Dnementsl no60uHOI mogrpynnsr VIII rpynnsr (8-9-10 rpynm)

OO1as XapaKTepUCTHKa 3JIeMEHTOB TpHazsl xenesa. JKenezo. XKeneszo B
npupose. OusMyecKue M XUMHYECKMEe CBoMcTBa xene3a. OkcHibl U
rappokeuasl kenesa (II) u xenesa (I). Baxuedmume comm xemesa.
KoMmrutexcHble coefiMHeHu Jxee3a. Ponb jkene3a B GHONOrH4ecKHX mpoLeccax.
O611as XapaKTepHUCTHKA IEMEHTOB ceMeNHCTBa IIAaTHHEL

Opzanuueckan xumus

Bgrenenne. Teopusi XHMHIECKOr0 CTPOEHHUS OPraHMYeCKAX
coelMHEeH . DJIeKTPOHHAA TEOPHA XHMAYICCKOH CBAZH

Teopua AM. bByrneposa. CoBpemeHHass TpakToBka Teopun A.M.
Bytnepora. CTpocHHe opranuueckux coeauHeHui. Paqukan. OyHKIMOHAIBHAS
rpyImmna.

Onextponnsle  3¢pdekTol. Teopus onekTpoHHEIX cMemeHui. Teopus
rubpuauzaiyy. BaneHTHble COCTOSHUS aToMoB ymiepoda. Crepeoxumus
opranuyeckux coequHenuil. Kondurypamus. Kondbopmarus.

I'eomeTpudeckas H3oMepusd, onrTvyeckas usomepua. Kinaccupukanms
opranmyeckux — coeguHeHud. Kiaccmpukanums — XMMHUECKHMX — peaKLUi
OpraHndecKux coeuHeHHH. IIprMepsl peakiwil pasHbIX THUIIOB.

Anndarnaeckre H apoMaTHIECCKHE YIJIEBOJOPOALI H HX
rajIoreHoIpou3BOAHBIE

Uctounmkn yrnesopopomoB. Hedts. Xumuueckuit cocraB. CrocoGbl
nepepaborku ueptu. Ilpupopuelii ras. Xumuueckui coctas. KoHepcus
NpUPOAHOro ra3a. KaMeHHbIH yroyib Kak HCTOYHHK YIJIEBOJIOPOJIOB.




Asnkaner, Ctpoenue. Msomepus. Homenkiarypa. Crioco0Bl  OJTyHUCHHUH.
XuMHUUEeCKAe CBOMCTBA. MeEXaHW3M peaklM pPaguKaIbHOIO 3aMelCHUA
(xn0prpoBaHye, HUTPOBAHHKE, CynbGOXIIOPUPOBAHHMEATIKAHOB).

Lluxnoankansl, Crpoenue. Msomepus. Homenknarypa. XUMHYECKHE
CBOMCTBA HVKIIOAJIKAHOB.

Ankensl. Crpoenne. Mzomepus. Homernkiatypa. Crioco0bl  [TOIYYCHHUS
anKeHOB.  XWMHYeCKME  CBOMCTBA  @IKeHOB.  MexaHWsM  peakUiu
ANEKTPOGUIBHOTO MPUCOEIMHEHUA (TMPOTrAJIOreHUPOBAHNECATKCHOB).
PanukansHoe npucoeaunenye. [lomumepusaims. OKucieHue.

Ankamuensl. Ctpoenue. Hsomepus. Homenknarypa. Crioco6s! MomydeH s
aKagueHoB. XUMHUYECKHe CBOMCTBA aJIKaIUCHOB.

Anxunsl. Crpoenue. Msomepus. Homenxnmatypa. CrocoGbl HOTy4eHHA
ATKUHOB. XMMWYECKIE CBOMCTBA AJIKHHOB.

[aI0reHNpON3BOHblE  AM(ATHIECKUX YIIeBoAOponoB. HomeHknatypa.
CriocoGBl TMOTYdeHHs. TaTOreHOIPOU3BOIHEIX ATM(ATHIECKHX YIIEBOIOPOIOB.
XuMuyecKre CBOHCTBA.

Apomaruunocts.  IlpaBmno  Xrokkens.  IIpuMepel  apOMaTHHECKAX
coequHenuii. Mzomepus. HomeHKIaTypa.

Apensi. Crioco6el moyueHus OeHzosna X ero roMOJIOrOB. Xumugeckue
cBOiCTBA GeH3oNa. NEKTPodQIbHOEe 3aMmelleHHe (MEXaHH3Mbl pPeaKiui
HUTPOBAHUA, CyIbUPOBAHMA apeHoB).  XWMHYECKHE CBOHCTBA apEHOB.
Ilpasuna opueHTaUWu 3aMecTutenedl B OGeH30IBHOM KONBUE B PEAKIMAX
3JIEKTPOPHIBHOIO 3aMELIEHHUS.

[ aJIOreHIPOUM3BOHBIE APOMATHYECKHMX — yriieBofoponoB. HomenkiaTypa.
Crioco6Bl MOJIYYeHHs! FaJOT€HONPOU3BO/IHBIX APOMATHIESCKHX YIJICBOJIOPOJIOB.
XWMHYECKHE CBOKCTBA.

KoHjeHCHPOBaHHbIE — YIJIEBOZOPOAbl —  apPOMATHYECKHE  CHCTEMBL.
HoMeHKJIATypa IPOM3BOAHBIX MHOTOSAEPHBIX YIJIEBOHOPofoB. (CBOHCTBA
HadTAIMHA K aHTPALCHA.

Kncji0posicoepKaliie Opranaveckue coeJuHenust (CHupTl, aJIbJer b,
KETOHBI, KAPGOHOBBIE KACIOTHI H MX NPOU3BOAHBIE)

Crmptsl. Mizomepus crmpros. Homenxnarypa crupros. Kiaccuduxarius
criupro. Croco6bl momydeHus anudaTadeckux crupros. HykieopuisHoe
zaMeIneHue. MexaHu3M peakUuu 3TepuuKaLiy.

Ipocrele a¢upel. Crpoenue. M3omepus. Homenknatypa. CrocoGs!
MOJTy4EHHS.

Aunpaeruast. Ctpoenue. Msomepus. Homenxnarypa. Crioco6sl monydeHus
anu(aTHIeCcKUX albAeruaoB. XUMUYECKHEe CBOMCTBA.

Keronel. Crpoenue. Wzomepus. Homenknmarypa. CnocoObl nomydeHwHs
anudaTHIECKAX KETOHOB. MEXaHH3M pEaKIHU  allbJIObHO-KPOTOHOBOH
KOH/ICHCALHH.

Anndarrieckre KapGOHOBBIE KHCIIOTEI M HX Tpou3BOjHbIe. CTpoeHHe.
Wzomepmsa. Homenxnatypa. XuMHdeckne CBOHCTBA KapGOHOBBIX KHCIIOT.
Beiciige sxupHble kuenotsl. Croxuele 5duper.  Crpoenme. Visomepus.
HomenkaTypa. Croco6bst [TOJTYUSHHS., XvMHUIeCKUe CBOHCTBA.
AneToykeycHeiit adup. Crpoenue. ITomyuenue. Xumprdeckue cBoAcTBa. JKnpsl
KaK IpeacTaBuTeNy cIoxHbIX 3(upos. Crpoenue. Homenwiatypa. CrocoOsr
noyyeHus. XUMH4IECKHe CBOUCTBA.

Apomarudeckue  COMPTHI M (eHOnbl.  ApOMAaTHYECKHE  CIHPTEL
ocobennoctd ux cBoiicts. ®enonel. CTpoenue, B3a¥MHOE BIMSHHE IPYII
atoMoB B Monekyne denona. CriocoGbl momydeHus (eHojoB. XUMHYECKUE
cBOMCTBA (PEHONOB, OTANUMS (DEHOJIOB OT CIIMPTOB.

ApomaTiueckde — anpaerujbl M KeToHBl.  Crocobpl  OMyHdeHHs
apomatuueckux  ainpierupoB. Crpoenue. Msomepus. HomeHnkiarypa.
Xumuueckue cBoiicTa. Apomaruueckue keroHsl. Crpoenme. Msomepus.
Howmenknarypa. Crioco6sl TTOIydeHHs apOMAaTHYECKUX KETOHOB. XHUMHYECKHE
CBOMCTBA.




Apomatiueckue  kapGOHOBBIC  KHMCIIOTBL. Crpoenue.  Hsomepus.
Homenxiarypa. XHMHYECKHE CBOACTBA aPOMATUHECKIX KapOGOHOBBIX KHCIIOT H
HX TIPOU3BOJHEIX.

Yriesopl

Mosocaxapuasl. I'mokosa, ¢pykrosa, puGosa. CrpoeHmue. Hzomepus.
Homenknarypa. Mexanusm 06pasoBaHMS — KOJIBYATO-LEMHEIX  H30MEPOB
MOHOCaXapHIOB. Cxema MYTapOTAalH. XUMUICCKHE CBOMCTBA
MOHOCAaXapU/0B.

Jlucaxapupel. ManbTosa, caxaposa, nemiotuosa. CTpoeHHE AUCaxapuIoB.
Tumnb! gucaxapunos. HomenkiaTypa. XuMUYeCKHe CBOMCTBA.

Tonucaxapumsl.  Kpaxman — (amuiosa, aMHJIOTICKTHH),  IVIMKOI'EH,
HesuTono3a. Iuaponus noaxcaxapuioB. Dhuphl NOJIHUCaXapyuIoB

OprannyecKne COeTHHEHHS, COAEPKAIHE CEPY U a30T

CoeauHeHHs, coaeprKaIpe a3oT. AnupaTiiecKue HUTPOCOCAUHEHHS.
Amudatraeckue amussl. Ctpoenue. Msomepus. HomeHKaTypa. Criocoler
nonyyeHus. XUMHIUecKye CBOMCTBA aTM(aTHIECKIX aMUHOB. AMHHOKHCIIOTHL.
Knaccuduxanys amuHokucnoT. Crpoenne. Mzomepus. HoMeHknarypa.
Crioco6s! IONTydeHus. XuMHUecKHe cBoHcTBa. bronormieckas poib.

Coenurenus, coaepxarupe cepy. CynbQusl, THOIEI, MPOU3BOIHbIC
CynB(QOKUCIOT.

Apomarnueckue HuTpocoeuHerus. CtpocHue. Homenknatypa. Cnocobs!
nonydenus. XUMHUIEeCKHUE CBOMCTRA.

Apomaruueckue cyiabdokucaorsl. Ctpoenue. HomeHkaTypa. Crocobsl
nonydeHus. XUMHICCKHE CBOMCTBA.

Apomarydeckye aMuHbl. CTpOeHME, B3aUMHOE BJIASHHE IPYIIIl aTOMOB B
MoJIeKyse aHmTHHa. CriocoBbl NoydeHns. XMMHUYECKUE CBOHCTBA
apOMAaTH4ECKHUX aMHHOB.

Aszo-, nuazocoeaunenus. Crpoenne. Homenxiarypa. Xumudgeckue
ceoiictra. [Tomy4enue azokpacureneil. Peakiyy 3aMeIeHus 1Ma3orpyIisl 1 uxX
MPYMEHEHHE.

I'eTeponuKIMYECKAE COeTHHEHHs . DJIEMEHTOOPraHHYeCKHE COCAMHEeH NS

IIstiraiesHsle reteporukibl. Crpoerne. CrocoObl OMYYCHHA.
XumutecKye CBOMCTBa MUppoa, GpypaHa, THOdEHa.

IllecTrunensble rerepoykbl. CTpoeHne mapuanHa. Criocobbl NOIYHECHHS.
XuMUUecKre CBOWCTBa mupuauHa. IIpumenenue.

CTpYKTypHbBIE 3J1eMEHThI HyKJIEHHOBBIX KHCJIOT.

ITupuMuMHOBEIE OcHOBaHUS. ITypuHOBEIE OCHOBaHMs. KeTo-eHoNbHAd,
naxTuM-naktamHas tayromepus. Hykneosunsl. Hykneoruasl. CtpoeHue
HYKJICHHOBBIX KHCJIOT,

OpraHu4ecKye COeIUHEHHMS JITHA, MATHUS X MX TIPUMCHEHHE B OPTaHHIEeCKOM
CHHTE3E.

Memoouka obyuenus u
Npenooasanua Xumuu

MeToanka 06y4enns: XAMHH KaK HayKa H yqe6Has AMCHHAIIHHA
MOX B cHUcTeMe ICHXOIOro-IIe{arorHiecKiX HayK. XapakTepHCTHICCKIe
ueptel MOX — Hayky 1 MOX — yuae6HOMN AUCHHTUIMHBL.

VYpoxk — ocaosHas hopma oby4ueHus
Kitaccuukarys ypokoB MO pasinndHeM npusHakaM. Oco6eHHOCTH METOAUK
Pa3NTMYHBIX TUIOB yPOKoB. KOHCIIEKT ypoka — BUbL, GOPMEL.

I/ISY‘ICHPIE NOHSTHH B NIKOJLHOM Kypce XHMHHA

THs! onpe/enennii MoHATuH. DTalbl U3y4eHns NOHATHH. YrinyGeHue
MOHATUH, UX UHTETrpanus
MeTroauKa U3y4eHAs TEOPHii B MKOJILHOM Kypce HEOPraHHIeCKOk

xumuu (8, 9 xaace)

AToMHO-MoNeKy/spHoe yuenve. [leproangeckuii 3akoH. Ctpoerue

] aTtoMa. THIIbI XMMHYECKOH CBA3H. Teopnﬁ SHGKTPOJII’ITH‘{eCKOﬁ JUCCOITHALIVIN.




Onexrponus, kopposusd, OBP.

MeTtoguKka u3ydends (paKTOJOrHIECKHX BONPOCOB B HIKOJILHOM Kypce
Heopranmdeckoil xumun (8, 9 kiacce)
BKHC ¢ nosuruit coctasa, CTpoeHns. XapaKTepucTruKa noarpymn X3 B
NEePUOAUUECKON CHCTEME, X COSIMHEHHS.
MeToauka H3y4eHds TEOPETHYECKHX BONPOCOB B NIKOJILHOM Kypce
opraHu4YecKod XuMHHU
Teopus XUMIIECKOro cTpoeHus. Teopus 3eKTPOHHOr0 CTpoeHus. Teopus
TIPOCTPAHCTBEHHOTO CTPOCHMA. DPPEKTEI (MHTyKTHBHBIA, ME30MEPHBIH,
CTepUYECKHH)
MeToanka H3ydeHus (paKTOJOrMIeCKHX BONPOCOB B IKOJILHOM Kypce
OpraguYecKol XHMHHA
VIieBofopo/isl ¥ UX Hpor3BofHbIe. OpraHiudecKye BeecTBa ¢
(YHKIMOHATBHBIMY IPYIIIaMH. APOMATHIECKHE COSIMHCHHA.
IeTepOIMKITIIECKIE COSUHEHHA, ,
O06o6menne cBeIeHH 0 B3aMMOCBSI3H KJIACCOB HEOPraHUYECKAX H
OpraHuYecKHX BelleCTB B MKOJLHOM Kypce XHMHHA
IeneTHueckuit psil HeMeTauIoB. [eHeTHueckuit pan merauios. Kiiaces!
yr1eBoA0poaos. OpraHudecKye BemecTsa ¢ QyHKIMOHAIBHBIMY IPyIIIaMK

Coepemennsie yueOHUKU
xumuu

VueOHHK KaK CpefcTBO obyueHus. XapaKTepUCTHKY ydeOHHKa XUMUH
cpenctBo 06yueHus. CpefcTBO OpraHu3aluy AesaTensHocTy. [IporpaMma u

yue6uuky, YMK no nporpamme O.C. I'abpronsna. XapakTepucTHKa.
Oco6eHHOCTH UCTIONB30BaHUs B MIKOJIE (yueOHas Iporpamma,
rocyfapCTBEeHHas [IporpaMMa, aBTOpCcKas Iporpamma).

I[Tporpamma u yuebuuku, YMK no nporpamme JL.C. 'yzes.
Xapakrepuctuka. Oco6eHHOCTH HCIIOJIB30BAHMS B IIIKOJIE
(y4e6Has mporpaMma, rocyAapcTBEHHAS IPOrpaMMa, aBTOPCKas porpaMMa).

IIporpamma u yae6uuke, YMK 1o ecrectrosnanmio (P.I'. Misarosoi 1 ap).
Xapaxtepuctrika. OCOOEHHOCTH HCTIONB30BAHMUA B LIKOJIE (BUBI
HerocyaapctenHbix nporpamm, YMK). Iporpamma u yue6nuxu, YMK mo
yriy6aeHHOMY U3Y4eHHI0 XUMUH. XapakTepucTuka. OcoBeHHOCTH
HCIIONE30BaHMs B KO (6a30BBIe POrpaMMBl, YITyOIeHHOE H3yHdeHHE,
MOZYJIBHBIE TIPOTrPaMMEL).

TIporpamma u yue6uuku, YMK ro 6azoBoMy u3ydeHHIo Xumuy (0a3oBbie
[IPOrpaMMBl, UAaKTHIeCKHe eAuHNIE, YMK)

MeTouka u3ydeHUs TeMbl « BaxHeHIIMe KIIacChl HEOPraHUYeCKHX
COEIMHEHHIN) 10 Pa3IMYHBIM yIcOHUKaM.
MerTonuka u3ydeHus: TeMsl « Teoprs 3IEKTPOIUTAUECKON AUCCOIMAIIANY 110
pa3IHYHBEIM yHeOHHKaM
MerozuKa u3ydeHus TeMbl «IlepHoMIecK i 3aKOH) 110 PA3JINYHEIM
yaeOHUKaM
MeTouka u3ydeHus TeMb! « XMMHYECKas CBA3bY 110 Pa3IMIHEIM yueOHUKaM

MeTorKa U3yIeHHMS TeMBI « Teopys CTPOSHH OPTaHHIECKHUX COSMHEHUNY

MeToauka U3YUCHHUA TCMEI ((YI‘JICBO}IOPOIIBI 1 X NPOU3BOAHEIEN.

Pewiennue xumuueckux
3a0au

IToAroToBKa YUYAIUXCS K PEILeHHUEO 3a/1a4 (OIepaliiy MEIIUICHHUS: aHaJIH3,
CHHTE3, (HOPMBI MBIIIICHHS: YMO3AK/IIOYEHH S, BRIBOBL, TOTHYECKOE
MBIILUIEHYE, KOJTMIECTBEHHBIE PACUEThI).

Hcrnons3oBanue pacu&THEIX 3aJa4 ¢ YUETOM HX CIIOKHOCTH («CIOXKHOCTE» K
<('I‘py}IHOCTI>)) B pememm pacqé'rﬂmx 3a/Ja4, MaTeMaTU4YCCKaaA U XUMHUYICCKas
COCTAaBJISIONIAs PACYETHEIX 3a/1at)

OcHOBHEIE CIIOCOOB! perieHus 3a1a4 (CrIoco0bl peleHs, MaTeMaTHIECKOe
pemeHne, XUMHUYCCKOC pemeHHe, CTeXIdOMCTpH‘IeCKHB CXCMLI).




Knaccudukanus 3a4a4 M0 YPOBHIO CIIOXKHOCTH (npM3HaKU KIAaCCHQUKALMH
pacUSTHEIX 3274 (YPOBHH CIIOXKHOCTH PEIICHAA, YPOBHH CIIOKHOCTH THIIOB
pacuETHBIX 3a/1a4)

PeleHue 3a1a4 U UX oopmiieH#e (CrocoOs! pellieHs pacueTHBIX 3a/1a4,

METO/IMKA OOBACHEHUS pelleHHs M 0QOpMICHUS, aJITOPUTMBL pelesus)

3. Opranu3aMOHHO-TIEIATOrHYECKHE YCI0BHS PeaTH3allid NPOrpaMmel

3.1. MaTepuaabHO-TeXHHIECKHE YCIOBUS Peau3anuy NporpaMmel.

®I'BEOY BO JIT'TIY umenn I1I1. Cemenona-Tsu-1Ilanckoro pacronaracT MaTepualbHO-
TeXHUYECKOH 6a30id, COOTBETCTBYIOLICH ACHCTBYIOMMM NPOTHBONOXAPHBIM IIPaBUIIaM X
popMaM W  OOEcIeYHBAIOIEd  IPOBEACHME  BCEX  BHUJIOB JUCIMILIMHAPDHON ¥
MEK/MCIAIUINHAPHOR IIOATOTOBKH, HPaKTUYECKOH H Hay4dHO-HCCIIEJ0BATEIbCKOR  paboT
06y 4arOmEXCsl, IPEAYCMOTPEHHBIX YICOHBIM ILIAHOM.

TlepedeHs MaTepUANBHO-TEXHIIECKOr0 0OCCICYCHH BKITIOIAET B cebs:

e yueOHbIE XHMHYECKHE ayAUTOPHH, C HEOOXOAMMOM  MOCYAOH, XHMHYECKUMHU
peakTuBaMy, O0OOPYIOBAHHEIC COBPEMCHHEIMU npubopaMu Ui IPOBEHEHHUS J1AOOPaTOPHEIX
paGoT M OCYIECTBIECHNAS HAYIHO-ACCICA0BATENBCKOM NEATEIBHOCTH CTY/ICHTOB;

e IepedeHs NaBOPAaTOPHOrO 0GOPYMOBaHUSI: HOTOMETP dorosnexrpraeckuit KOK-3-01,
K®K-2, pedpakTomeTp JaGOpaTOpHEIA ¢ MOJCBETKOH NP®D-45452M, moysapuMeTp KpyroBO#
CM-3, cnekrpodoromerp CD-56A, HOHOMED (maboparopusit)  Oxcmepr-001-1.0.1,
KoHmykTomeTp mopraruBHbi KI1-150MU, nenTpudyra tadoparopras 119 -6900, mydenpHas
neqs [IM-12M2, pH-metpAHVOH-4100, mxad cymuiIbHbIH [IIC-80-01, xynmOHOMETPUIECKHAN
tutpatop (kynonomerp) Okcnepr-006 yHUBEpCANbHBIH, BECH AHAIMTHECCKHC, JICKTPOIUICD,
IMAIA3ATOP, POTOPHBIA HCIAPHUTEIIE.

o yueGHple ayauropud (B TOM dHmcie O0DOpPYHOBAaHHBIE CPEACTBAMHE MyIbTUMEIUA H
AMeIOI[Me BHIXOX B VIHTEpHET) I/ IPOBEJCHWS 3aHATUH JICKIHOHHOTO THIA, 3aHITUAN
CEMHHAPCKOTO  THUI4, KypCOBOTO IMPOCKTHPOBAHMSA, TPYNIOBBIX M HHIHBUAYAIBHBIX
KOHCY/IbTANyH, TEKymero KOHTPOJNS M IPOMEXYTOYHOH arTecTalluy (obopynoBaHHEIE
CIIEIMATH3HPOBAHHON MeOeIbIO);

e Gu6IMOTEKY (MMEIOIIYIO paboure MECTa JUls CTYJEHTOB, OCHAMEHHBIC KOMIIBIOTCPAMH C
JOCTYIOM K 6a3aM JaHHBIX ¥ MHTEpHET), KOMIIBIOTEPHEIC KIIACCHL.

UMeeTcss B HEOOGXOIAMOM KOIWYECTBE IEMOHCTPAIMOHHOE O0OOpyHoBaHHE, y4eOHO-
HarmsaEse mocobus, B WEMuTH wuMmeeTcs CHENMaTM3MpOBAHHAA ayJHTOPUS-My3eH HMEHH
I1.I1. CemenoBa-Tsu-I1lanckoro.

DIeKTPOHHO-06pasoBaTeNbHas CpeJla OpraHM3aluM O0EeCIeYnBacT NOCTYN CTYACHTOB K
yueGHEIM IaHaM, pabodYuM IporpaMma JMCLMIUIMH, IpakTuk. Obecnednpact (bopMupoBaHue
9JIEKTPOHHOTO TOPTHONEO OOYYaIOErocs, ¢ COXPaHEHHEM €ro JOCTIDKCHHA B yaebHOH,
CIIOPTUBHOM ¥ MHOH JEATECIHLHOCTH.

ITpu HCHONB3OBAHWUY HIEKTPOHHEIX H3/IaHKH By3 00ecnednBacT KaX/0ro o0ydJaromerocs BO
BPEMsI CAMOCTOSTEILHOM OATOTOBKYE paboyuM MECTOM B KOMIIBIOTEPHOM KJIAacce € BBIXOJIOM B
WuTepreT B COOTBEICTBMH C O00BEMOM  M3YHAaEMBIX — JIACLUILIIMH. OGecreYeHHOCTh
KOMTIBIOTEPHEIM BPEMEHEM C JOCTYIOM B MHTEPHET COCTABIACT HE MCHES 250 gacoB B roj Ha
OJTHOTO CTYZEHTA.

3.2. Opranu3anuoHHbIe YCJOBHS Peaju3anus NporpaMmal:
OGydeHye MO TPOrpaMMe OCYIIECTBIETCA Ha OCHOBE JOroBopa 06 oOpasosanu,
3aKIIOYaeMOTO0 CO  CiylmareneM ¥ (WiM) ¢ OH3MYECKHM WIN IOPUIMIECKAM JIAIOM,
0BS3YFOIIEMCS OILIATATE 00ydeHHe JIUIA, 3a9UCIIeMOro Ha 00yJeHHE.

3.3. ®opma opranu3anum 00pazoBaTENLHOM XeATeTbHOCTH.
dopMaT IporpaMMbl OCHOBaH Ha MOJYJIBHOM IPHHIUIE IIPEACTABICHUA CONCPKAHUS
06pasoBaTeILHOM IPOTPAMMBI ¥ TTOCTPOCHHS yUEOHBIX IUIAHOB U CONEPIAT 3 yIeOHBIX MOIYIL,




KOTOPBIE BKJIFOYAIOT B cebsl MEPEUCHb, TPYAOEMKOCTD, IIOCIE0BATENbHOCTE ¥ PAaCIPE/EICHHEe
yueOHBIX MOTYJIEH, MHBIX BUJOB YIeOHON AEATENHHOCTH 00yJaroImXcs B GOpM aTTeCTaIKHA.

3.4. Pecypchl AJid peajM3anui IPOrpaMMel:

Peaym3arus JaHHON IporpaMMBbl IEPENOArOTOBKH OCYILECTBIAETCS B COOTBETCTBUH C
HOPMATUBHBIMH ¥ ODECIICYMBACTCS HAYYHO-IIENArOTMICCKUMH KaJpaMy, HMeromuMu 6a3oBoe
06pa3oBaHKe, COOTBETCTBYIOMee NPOGMIIO IPENoJaBaeMoi JUCLUIIIMHEL, U CHCTEMATHYECKH
3aHHAMAIOIIMMUICS HAyIHOH M HAYIHO-METOAUIECKOH NEATEIBHOCTBIO.

3.5. YueOHO-MeTOAMUECKO€E 0OOecedeH e POrPaMMBbl.

OIl ofecrieyeHa y4ueOHO-METOAMYECKON NOKyMEHTallHed M MarepuajaMd II0 BCEM
yaeOHEM auctummHaM. ColepKaHHe KakAoi U3 ydeOHBIX JMCLMINIMH IIPEACTaBICHO B
JIOKAJIBHOH CETH By3a.

Breaynuropaas pabora o0ydaromuxcs COIPOBOXKIAETCS METOAMYECKMM OOeCIedeHueM ¢
y4ETOM BPEMEHH, 3aTPadUBAEMOr0 Ha €€ BEIIOIHECHHUE.

Mopyas 1.
BospacrHas u megarormyeckasi NCHX0J10rUs
a) OCHOBHAsl JUTEPATYpA :

1.  Jlenucoma, O.II. Ilcuxonorus ¥ nenaroruka [DIEKTPOHHBIM pecypc| : ydebHOe
nocobue. — OnekTpod. naH. — M. : ®JIMHTA, 2013. — 237 c. — Pexwum pocryna:
http://e.lanbook.com/books/element.php?pll id=12978 — 3aru. ¢ s3xpaHa.

2. Jlebemepa, JL.B. CommanmpHas NICHXONOTHS [ODIEKTPOHHEBIN pecypc| : ydebHOe
nocobue. — OnekTpoH. faH. — M. : @JIMHTA, 2013. — 230 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=20252 — 3aru. ¢ sxpaHa.

3. Hewmos, P. C. Ilcuxonorus : yaebauk nus 6axaraspos - M.: FOpaiit, 2013. - 639
c.CapenkoB, A. U. Ilegaroruueckas Icuxojorus : y4eOHUK Juist OakalaBpoB - 2-€
U3, nepepad. u gom. - M.: FOpaiit, 2012. - 659c.

0) IOMOIHUTEIbHAA JUTEPATypa:

1. Kpsiceko, B.I'. ConuansHas CUxXonorus | yaeOHUK st OaKanaBpoB - 4-¢ U31., nepepad.
u jon. - M.: FOpaiit, 2014. - 552¢c.

2. Ilerpenxo, C.C. Ilemarormdeckas ICUXONIOTHS [DJIEKTPOHHEIA pecypc] : yuebHo-
MeToudeckoe rnocodue. — InekTpoH. paH. — M. : ®JIMHTA, 2014, — 118 ¢. —
Pexxum pocryma: http://e.lanbook.com/books/element.php?pll id=51976 — 3arn. c¢
JKpaHa.

3. CkpsuibHEKOBa, JLII. Jlerckas mcuxomorus [DICKTpOHHBIA pecype] : ydeOHO-
meroangeckoe nocobue / JLII. CkpsumsamkoBa, JI.I. Cupak, O.H. Boromsrkosa. —
OnextpoH. pmad. — M. : @®JIMHTA, 2014. — 104 c¢. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll id=51874 — 3ar. ¢ sxpaHa.

4. ConumaneHas ncuxonorus. Teopus u mpaxTuka : yaeOHUK s GaxanaBpos / Kopsruna,
Haranea Anexcannposra, Muxaiinosa Enena Buransessa - M.: IOpaitr, 2014. - 491 c.

5. Xyxnaesa, O. B. Ilcuxonorus pa3BUTHS WU BO3PacCTHas IICUXOJOTHS : YUeOHUK IS
baxanaBpoB / XyxnaeBa, Ombra Brmammmuposna, 3sikoB Esrenuit Bragumuposud,
bybnoaa I'asna BanepeeBHa - M.: FOpaiit, 2013. - 367 c.

B) MyJIbTHUMe/HITHbIE CPECTBA:
KOMIUIEKT MYJIbTH-MEXA (HOyTOYK, 9KpaH, IPOEKTOP, ayAUOKOIOHKH)
r) nporpamMmmHoe obecnegenne u HTepHeT-pecypebi:
1. www.edu.ru - @exepanpusii nopran «Poccuiickoe o6pazoBanue»
2. Narepner - spuukinonexus Wikipedia: http://ru.wikipedia.org
3. Ilomynsaprele uHGOPMALMOHHO-IIOUCKOBEIE CHCTEMBI




www.google.com, www.yandex.ru, www.rambler.ru
4. Katanor "O6pasoBarelbHble pecypcsl cetd MuTeprer” (Ha caiTax http://www.edu.ru

7 http://www.informika.ru)

5. Ilemarorudeckas 6ubmmoteka http://www.pedlib.ru/
6. http://www.portal.gersen.ru - Caift OnexTpoHHOM 6ubmmorexu Poccuiickoro

TrOCYIapCTBEHHOTO Tejiarormyeckoro ynupepcurera mm. A. V. Iepnena «I'ymanuTapHbIe
TEXHOJIOTHH B coluanbHoi cdepen.Pasnen «MeTonomorus 1 HayKay

7. http://www.uchportal.ru/ - Yuntenbckuid noptan
8. http://www.uchmet.ru/ - YUMeT yue6HO-METONMYECKUH TIOPTAI

Ilegaroruka
a) OCHOBHAs JIUTEpaTypa:
Tonosanosa H.®. Ilemaroruka: y4eGHWK JUIS CTYACHTOB YUPEXICHHM BEICIICTO
npodeccuoHapHOro obpasosanus — M., 2011.
[Tenaroruka: yaebHoe mocobue an sBy3os / mof pea. ILW. ITunkacucroro. — 2-e u31.,
ucmpas. 1 gom. — M., 2011.
Cnacrenun B.A. u jgp. Ilemaroruka: Yue6. mocobme Uit CTYA. BBICHI. IICH. yueb.
sasenenuit / B. A. Cnactrenun, M. ©. Ucaes, E. H. [lTusuos; [Tox pen. B.A. CrnacTenuHa.
- M. - 2011. D pecype: http://www.pedlib.ru/Books/1/0075
0) mOIIOMHUTENbHAS INTEpaTypa.

1. Bopnosckas H.B., Pean A.A. [lenaroruka. Yue6uuk uig By3oB - CI16: TTutep.2000, — 304

c. — (Cepus «Y4ebHUK HOBOTO BeKay), Di1. pecype : hitp://www.pedlib.ru/

HcTopus meparoruky W obpasosanus @ y4eOHHK Ui Oaxamaspos / mox obmi. pen. A. M.

I[Tuckynona, A. H. JDxypuuckoro, M. I'. TInoxopo#t. — 4-¢ u3z., menp. @ gom. — M. :
Wznaremscrro I0paitr, 2015. — 574 ¢. — Cepus : bakanasp. Yriry6nenHoe usfanue.

. Kyxymun B.C. CoBpemenHble nejarorudeckue Texaoorud. Hagansnas mkona. — Poctos

u/]1: «Denuxcy, 2004. -384 c.

[Tandmrosa A.Il. IHHOBallMOHHEIE NEIArOrHICCKUE TEXHOJIOTHH. - M.: Axanemus, 2009. -

192 ¢. Di. pecyp: http:/studentam.net/content/category/4/112/123/

Mypxosa H.E. [Tenaroruueckas TexHonorusa. — M.: Ilemarorngeckoe obmectso Poccun,

2002. - 224 ¢. Ox. pecype : http://www.pedlib.ru/

) —

© NV R W

B) MYJIbTUME/UIHBIE CPEACTBA:

Vuaurens roga 2008. @unarosa E. A. (Arrmmiickuit 1351K) [CD].
Vuurens roga 2008. Commnuna 10.B. (M30)[CD].

Vuurens roga 2008. Apurnesa O.A. [CD].

r) UHTepHET-pECypChl

. http://www.oim.ru MexyHapoHbIi HayIHBIA [I€AarOTHICCKAH XKy pHAIL.
. http://festival.1september.ru/ OTKpeITBIH (ECTUBANE NENATOTHIECKUX HICH.
. http://e.lanbook.com U3narenscrro Jlanb

http://znanium.com 3BC «3HaHHYM»
http://academia-moscow.ru M3parenbckuit NEHTP « AKaIEMUS»

. http://azps.ru/ T1cux0NOrMYECKHE TECTHL
. http://www.edu.ru Poccuiickuit GeaepalpHbli OpTaL.

http://mon.gov.rw/ Caitt MurucrepcTBa 06pa3osanus u Hayku PO

Monayis 2

Bo3pactHas anaroMus, GU3N0N0THA U U HEHA



a) OCHOBHAS:

1. Hazapora, E.H. Bospacrhast anatomus um ¢usuonoruss / E.H. Hazapopa. — M.:
Axagemus. — 2014, — 256 c. OBC «VYuuBepcurerckas Oubmmoreka online»
http://biblioclub.ru/index.php?page =book_view_red&book_id=57603

2. Canmun, M.P. Aratomud u ¢usuonorus aereit u noapoctkos / M.P. Cammn // YuebHOoe
nocobue. — M.: Axagemus. —2000.

6) OononnumenvHas:

1. Bakyno, Y.A. Bo3pactras anaromus, QU3nONOrus u rurueHa. Y4eOH0-MeToJuIecKOe
nocobue / M.A. Baxyno, C.C. arsinosa, JL.U. Ilepdumiosa, B.C. Ceruen / Jluneux. —
JITIY.-2017. - 108 c.

8) npoyas:
1. Bespyxux M.M. BospacTras ¢usuonorms: Ousnonorus passutus pebeHka: yued. moco-
6re / M.M. Bespykux. — 4-¢ uzn. — M.: Akanemus W11, 2009.
2. Hasapoa E.H. BospacrthHas anaromMus # ¢uzmonorus: y4eb. mnocobume /
E.H. Hazaposa. — 1-e uzn. — M.: Axamemusa W11, 2008.
3. JleicoBa H.®. Bo3pacTHas anaToMus, GDH3HONOTHS U IIKOJbHAS IUIWeHa: yuel. mocobue
/ H.®. JIsicosa, P.1. Atisman, 5I.J1. 3aBbsnosa, B.M. Illupmosa. — Hosocubupck: Cub. u3z-
BO, 2010.
4, Kuprmaes B.M.  Qusmonmornss W TurdeHa OOAPOCTKA: y4ed
nocobue Ui By30B /
B.M. Kupnuues. — M.: Axanemus W11, 2008.
5. Cvupros B.M. Ousnonoruss CEHCOPHBIX CHCTEM M BEICIIAd
HEpPBHAS IEATETHHOCTD /
B.M. Cvmupros, C.M. Byasmuna. — M.: U1 «Axagemus», 2007.
6. Crraes B.C. OcHoBrl pusmonornn denosexa (M36paHHble r1aBel): yaebHOE IT0COOHE It
By30B / B.C. Cprues. — JIunenx, 2009.

B) MYJIBTUMEIUHHEIC CPEJICTBA:
1. Tlpoekrop.
2. KowmsroTep.

r) MaTepHeT-pecypcel
1. www.rambler.ru,
2. www.yandex.ru
3. www.google.ru

Mogys 3.

O0mas u Heopranngdeckass XUMHs

a) OCHOBHA JIUTEPATypa

1. Apnmammuxos E.M. CGopHHuK 33124 [0 HeOpraHudeckoi Xumun: Yue6Hoe mocobue. — M. :
Axanemus, 2008.

2. Bonexun B.B. O6mas xumus: V3Gpaussie riaseL. V4. mocobue. — M.: Jlans, 2008.

3. IMabapmun, B.M. JlaboparopHble ¥ NpakTUdecKHe 3aHSTHA 1[0 O6med u
HEOpraHuIecko xumuu: B 2 4.: Vaebnoe nocodme. U. 1: Obmas xumus / B.M. Hlabapmmy. [
JImmenk: JITTIY, 2006. O 194 c.

4. Illabapmun, B.M. JlaGopatopsble ¥ DNpakTH9ecKMe 3aHATHS 1o of0med u
HeOpranu4eckod xuMuu: B 2 4.. Yuebnoe mocobue. Y. 2: Heopranwdeckas xumus / B.M.
Ma6apmua. O Jumeuk: JITTIV, 2006. 189 c.

0) TOmOIHUTE/ILHAS IUTEPATypa



1. Heoprauuaeckas xumus. Ilox pexn. 0./l Tpersiaxosa. B 3 tomax. M.: Axamemus; T.1 —
2004, 240 c. T.2 — 2004, 368 ¢. T.3, k.1 —2007, 352 ¢. T.3, xu.2 — 2007, 400 c.

2. Axmeros, H.C. O6mas 1 HeopraHuuecKas XUMU: y4e0. A CTYASHTOB BY30B,
o6ydaromuxcs 1o Harpasnenuo u crer. «Xuamusy / H.C. Axmeros. [ M.: Brrcnr. mx., 1998.

3. Banenxas, JL.I'. Heopranwaeckas XuMus: yaeOHoe 110co0ue It CTYICHTOB BY30B -
Pocros-ma-Jlony: ®ennxe, 2010. - 317, [3] c.

4, Tapmun, A.I1, O6uras 1 HeopraHudecKas XUMHUA B CXEMax, PUCYHKaX, Tabnmuax,
XMMIYECKAX PeaKiuax : yaebnoe nocobue misg By3os - CII6.: ITurep, 2013.-285, [3] c.

5. Jumun, P.A. 3agaun no seopranudeckoit xumuu / P.A. Jlunus., B.A. Momnouxo, JI.JIL.
Annpeesa. M. Bricm. mx., 1990.

6. Jlmmus, P.A. KoHCTaHTh HEOPraHMIECKHMX BEIIECTB: CIPABOIHUK /P.A. Jlumuu, JLJL
Angpeesa, B.A. Monouko; nox pen. P.A. Jlumana, 0 2-¢ w3x., nepepabd. u gor. M.: [lpoda,
2006.

7. Tumun, P.A. Heopranudeckas xuMust B Bonpocax: yael. nocobue uis By30B /P.A.
JInmuH,

JLIO. Amux6eposa, I'.I1. Jlorurosa. 0 M.: Xumus, 1991.
8. JTumun, P.A. XuMIdecKHe CBOMCTBA HEOPraHMIECKHX BEMIECTB: y4el. mocobue Ui By30B

/
P.A. Jlumun, B.A. Monouko, JL.JI. Aunpeesa; nox pen. P.A.Jlununa. — M.: Xumusg, 1996 (-
1998, 2003).

9. Xummueckas oummkimomemus. [ M.: Hayun. wu3g-Bo «bonbmas poccuiickas
sHIMKIONe Uy, 1988-1998. O T. 1-5.

B) UHTEpHET-pECYPCHI

1. www.edu.ru

2. www.window.edu.ru

3. www.book.ru

4. www.elibrary.ru

5. www.e.lanbook.com

6. www.academia-moscow.ru

7. www.bibliotech.ru

8. www.studmedlib.ru

9. www. biblioclub.ru

10. www. iglib.ru

11. www.scool-collection.edu.ru

OpranudecKkasi XUMHA

a) OcHoBHaf JIUTEPATYypA:

1. IlTa6apos FO.C. Oprauudeckas xumus: - CII6.: Jlans, 2011.

2. Usanos B.I'., Toprenko B.A., T'esa O.H. Opranunaeckas xumus. - M.: Axagemus, 2009.

3. Hazapenko H.I'. Mertomuueckue peKoMEHIALMH K J1a00paTOPHOMY IPaKTHKyMy 110
opranmdeckod xumun. — Jlnmenx: JII'TIY, 2007.

6) JlomoTHUTENbHAS JTUTEPATYPA:

4. Peytos O.A., Kypr A.JL., Byrun K.II. Opranugeckas xumust. — M.: MI'Y, 2005.

5. Hettmamn O.5. Opranuueckas xumust. M.: Beicmas mkora, 1990.

6. Iepexammn B.B., 3onuc C.A. Opranmyeckas xumus. — M.: IIpocsemenue, 1986.

7. Crenarenko b.H. Opramnueckast xumust. — M.: Brlcmmas mxona, 1981.

8. Veanos B.I"., I'eBa O.H., I'aseposa I0.I". COopHUK 33124 U YIPAXKHCHUH 10
opranwdeckoif xumuu. — M.: Axanemus, 2007.

B) nporpamMMHoe obecnedenne u HuTepHeT-pecypcebl:

1. VueOHBIE MaTepuaikl O Heopranudeckoi xumun. Caiit xummaeckoro paxynsrera MIY
/ http://www.chem.msu.su/rus/teaching/org.html

2. http://orechem.ru/ T'W. [lepsbuna, ['.B. Kanrapus Oprauunveckas XuMus. —
VHTepaKkTHBHBI YIeOHUK.




MeToauka npenoiaBaHust XUMUHA

a) OCHOGHaA numepamypa:

1. 3aiines O.C. [IpaxTiueckas MeToauKa 00ydeHNs XUMHUHK B CpeHEH U BBICIIEH HDIKOJIE:
VYyebuuk. — M.: U3natenscteo KAPTOK, 2012, - 470 c.

2. Kysuenosa H.E., Tutosa .M., 'apa H.H., Kerun A.1O. Xumus: yqeOHUK A7 yIamuxcs
8-9 xiraccoB obpazorarensHbX yupexaeHu#t / Kyznenora H.E., Tutoa .M. u np. — 2-e u3L.
nepepad. — M.: Benrana-I'pad, 2010.

3. EmenpsaroBa E.O. OCHOBHBIE XMMUYECKUE ITOHSATHUSA: TUIOBBIE U YCIOXHEHHBIC 3a1add:
ITocobue s CTYACHTOB K IpakTHIecKuM 3ansaTusm. — Jlunenxk: JITTIY, 2011, — Slec.

0) oononnumenvHan umepamypa:

1. ITak M. C. Teopus 1 MeTouka o0ydeHus XuMuHd: yaeOuuk s By3oB /M. C. [lak. — CII6:
W3zn-o PI'TIY wm. A. U. T'epuena, 2015. —306 c.

2. IMax M.C. JTunaxtuka XuMuu: Y4eOHUK [UId CTyI€HTOB By30B. — M3janue 2-¢, ne-
pepabotannoe, JononaeHHoe. — CI16: OO0 TPUO, 2012. — 457 c.

3. Yepnobenrckas I.M. Teopus u meroarka obyuenus xumuu: Yaebuuk. — M.: Jlpoda,
2010.-320 c.

4. Tabpmanar O.C. Xumus 8 xiacc.: Y4e6HUK U 00meo0pa3oBaTeNbHbIX YIPEXKICHUHR, —
9-e w3n., crepeotun. — M.: Ipoda, 2005.

5. I'abpusmsr O.C. Xumus 9 xnace.: YueOrux st o6meo6pa3zoBaTeNbHEIX YIPSXKICHUH. —
9-e u3x., crepeorurr. — M.: Jlpoga, 2005.

6. Hoommuckuit M.1., Hopommuckas H.C. Xumusa: YueOruk ansd yvamwmxcs 8 kiacca
obmeobpazoBaTenbHbIX yupexaenur / M.JM1.Hopommuckuit, H.C.HoBommHcKas. — 3-€ U3/, ucIp.
u gor. — M.: OO0 «THU]I «Pycckoe cioso - PCy», 2008.

7. Hopomwmnuckuit .M., Hosommuckag H.C. Xummsa: Yaebuuk and yvammxes 9 Kiaacca
obmeobpazopaTenpHbIX yupexaeHuit / 1.1 Hopomunckuit, H.C.HoBommuHcKas. — 3-€ u3z. ucmp.
u poir. — M.: OO0 «THU]J «Pycckoe ciioso - PCy», 2008.

8. bubnuorexa xumuueckoro gaxynsrera MI'Y.,

http://www.chem.msu.ru/rus/library/welcome.html#teaching

9. BupryaipHas XuMHYecKasl [IKOJIa.
http://www.maratakm.ru/

10. Jlepsabnna I'.1., KanTapus [".B. HTepakTHBHBLIL MyIsTUMe A yaebauK. Opragudeckas
xumus http://www.chemistry.ssu.samara.ru/

11. Enunas xomnekuus AQPOBBIX 00pa3oBaTeIbHEIX PECYPCOB. YUeOHbIE M METOIHYCCKHIE
MaTepUaIbl U YIUTEIS XUMHH,

12. Xummaeckuit moprai. http:// www.ChemPort.ru/

13.OnexTponnas bubmoreka y4eOHBIX MaTepHAaIOB o XUMUH.
http://www.chem.msu.ru/rus/elibrary/

4. OneHKa Ka9€CTBA 0CBOEHHS NPOrPaMMEbI

4.1. Onenxa KadecTBa OCBOGHHS INPOrpaMMbl  BKJII0YaeT  TeKYIIyIo,
IPOMEKYTOYHYI0 H HTOTOBYIO ATTECTAIMIO 00YIAIOIIHXCS.

TpeGoBanus K IOpPUMEHAEMBIM MEXaHM3MaM  OLEHKM  KadecTBa  IIPOrPaMMEI
IpodeCHOHANBHON Tepenoarotorku copepxarcs B ®I'OC BO no HamlpapieHHIO HOJTOTOBKH
44.03.05 Ilemarormyeckoe obpazoBanue (¢ JByMs NPOQHISIMA IIOATOTOBKH) — 11.4.6
«TpeGoBanus K IPAMEHIEMBIM MEXaHU3MaM OLCHKH KadeCTBa 06pa30BaTeNbHOM JeATENbHOCTH
U IOArOTOBKH 00yJaromuXcs [0 IporpamMMe OakaiaBpuara.

4.2, IIpoMexyTodHasl aTTECTALAS:

[IpenycmarpuBaeT IpOBEPKY 3HAHHHU IIOCIE 3aBEPIICHAS U3YYEHHS COOTBETCTBYIOMIEIO
MOJIYJIs IIPOTPaMMBl M IPOBOJAUTCA B (opMe 5K3aMEHa WIM 3a49eTa II0CJIE OCBOCHUS
COOTBETCTBYIOLIEr0 MOAYJIS, YKa3aHHOTO B YueGHOM IIIaHe.



4.3. UroroBas aTrecranus:

HToropas aTrrecTalds OCYIIECTBILETCS IIOCIE OCBOEHHA BCEX MOMAYIICH MPOTrpaMMbl U
YCIIEITHOrO ITPOXOXKICHUS BCEX HPOMEXYTOUHBIX TECTOB IPOrpaMMEl. Iroroeas arrecTanus
TIPOBOJUTCS ATTECTALMIOHHOM KOMHCCHEH B (POpMe MEXKIUCLUINIMHAPHOTO SK3aMena. Komuccns
IPYHHUMAET PEelIeHME O BhIJade CIIYIUATE/AM, YCICIIHO OCBOMBIIAM IIPOTpaMMy U IIPOIIEANIAM
HTOTOBYIO aTTECTAIIHIO, UIIOMa O IPOGECCUOHAIBHON IEPEIOArOTOBKE — YIUTENb XUMHH.

JIunam, He IIPOIIEAUIAM WTOTOBOM arTecTalWM WM IONYYMBIOIAM Ha WTOTOBOH
aTTeCTAllMd HEYAOBICTBOPUTEIBHEIE DE3YJIBTAaThl, a TaKKe JMIAM, OCBOWBIIMM YacTh
nporpamMmel u (wmm) orgucieHHsM #3 OIBOY BO «JITTIY ummenm ILII. Cemenosa-TsH-
[llaHcKorOo» BBITAETCS cIpaBka 06 oOydeHuH W O Inepuoje oOydenud 1o obpasiry,
camocroaTensHo ycraHapmuBaeMomy DI'BOY BO WIITIY wmmenn ILIL. Cemenosa-Tsau-
[ITanckoroy.

4.4. OneHKa pe3yJIbTATOB 0CBOCHMSH CIyIMIATEAAMH IPOIPaMMbI:

ITpoBomutcs Ha ocHOBe 100 - GanpHOM cucTeMBI OleHUBaHMA. JUIA ONEHKH OCBOCHUS
OT/IENBHEIX MOIyJed mporpaMMel B (OpMe IIPOMEXYTOYHEIX TECTOB MCIIONB3YIOTCS CHCTEMA
«3a9€T» ¥ «HE3a9CT» B COOTBETCTBHHY C KPUTEPHUIMHU OLICHUBAHMUS.

4.5. OneHo4HbIe MAaTePHAJIBIL.

Ilepeynn BOMPOCOB JUISL IPOMEXKYTOYHON aTTECTAlMM IIPUBOAATCA B KAXIOH pabodei
IIPOTpaMMe ONIPENIEIEHHOIO MOAYJIA.

Ilepeuensv 6onpocoe Ona uno20601 ammecmayuu:

1. VpoBHH OpraHM3alli¥l BEIIECTBA — ATOMHBIE M MOJIEKYJIAPHBIE YaCTHUIBI, YPOBCHB
HAHOYACTHII, aCCOIMATHI, KOHICHCUpOBaHHas (asa, arperarsl. CBA3b CTPOEHHUS ¢ XUMUIECKHMU
CBOHCTBAaMM HEOPraHUYECKHX BEIECTB.

2. CreXxnOMETpHUYECKHE 33aKOHBI IIOCTOSHCTBA COCTaBa M OJKBHUBAJICHTOB M TIPAHUIBI HX
npumeHuMocTd. JlampToHunel u  Oeprommiasl. COOTHOIICHHME MEXIY OSKBHBAICHTOM M
MOJIEKYIOH uimu  GopMyIbHOM exuHULEH. Pacu€Thl ¢ HCIONL30BaHMEM MOIAPHBIX MAacce
PEATBHEIX BEIIECTB ¥ SKBHBAJICHTOB, MOJISIPHBIX U 3KBUBAJIECHTHBIX 0OBEMOB.

3. OCHOBHEIE TIOJIOXKEHHSI KBAHTOBO-MEXAHUYECKOW TEOPUH CTPOECHMs aTOMHEIX YacTHII
Atom Bomopoma. Ilpuunun Heompenenéunoctn I'edzenbepra. KsanToBele uUHCiIa Kak
HapaMeTphl, OMPEICIISIONIIEe BOJHOBYIO (yHKIUIO. AToMHBIe opbutamu (AQO). OcHOBHOE H
BO30YKIEHHOE cocTOsHUE. [[OpSIOK 3allONHEHUs aTOMHBIX OpOHTayeli B MHOTO3JIEKTPOHHBIX
aromax.

4, Tlepmommueckmit 3axon J[.J1.MeHneneeBa ¢ TOYKH 3pEHUSA CTPOCHUA 3SJIEKTPOHHOIO
crpoenus aromoB. CoBpemeHHas (OPMYMMPOBKa IIepUOIMYECKOro 3axoHa. OcobeHBHOCTH
SNIEKTPOHHBIX KOH(GUIYpallUi IEMEHTOB INIABHEIX U HOOOYHBIX IOATPYIIN KOPOTKOIIEPHOTHOIO
BapyaHTa IEPUONMICCKON cucTeMBl. [IpMHIMIBI NMOCTPOCHHS IUIMHHONEPHOJHOM CHCTEMBI
aneMeHToB. CpaBHHUTENBHBIA aHAIU3 KOPOTKONIEPHOJHOIO M JUIMHHOIIEPHOJHOTO BapHanTOB
HEPHOTNICCKON TabIHMIIEI 3IEMEHTOB

5. Kiaccuukanus THIIOB XMMHYECKOH cBs3U. Bepymue maen oOpa3oBaHHS XUMHUYECKOH
CBS3H JUIA KOBaJICHTHOM, MOHHOM, METAIIMYECKOX M BOJOPONHOH Mozened cBsa3d. MeTomsl
ONMCAHUS KOBAICHTHOM CBA3M: MeTOJ BaleHTHBIX cBsazed (MBC) m MeTon MONEKyIApHBIX
opbutaneit (MMO). Ux cpaBHUTENbHAA XapaKTEPUCTHKA.

6. CxopocTh XHMUYECKOM  peaknuu. 3akoH  jAedictBus  Macc. Mcerunuele ¥
bemeHoNoruyecKue NOpsSAKY peaknuy. KoHcranTa ckopocTd peaknuu. BiusHue TeMIepaTypsl
Ha CKOpoCTh peakuuu (ypaBHeHME AppeHuyca). MexanusM AeHCTBHS KaTalu3aToOpoOB U
ueruduTopoB. IlorsTie xuMudeckoro pasHoBecus. [Ipuunumn Jle-Illatense.

7. dotoxuMmuUecKasd, TEpMHUECKas, ONEKTpoJNHTHUecKas paucconuarys. CTemess U
KoHcTaHTa mucconuanuyu. Koaddumuent axruHocTH. CnaGple M CUIBHBIE 3JIEKTPOJIUTEL
BiusHue pacTROpUTENS Ha CUWIYy W XapakTep AWCCOLMAUNUM 3IeKTponuTa. PaBHOBecHs B
pacTBopax ciabbIX KHCIOT ¥ ocHOBaHUH. pH cpensl. VIHAMKATOPEL.

8. Bydeprsre pacTtBopbl. PaBHOBecHs B pacTBOpax MaJOpPaCTBOPUMEIX OJIEKTPOIMTOB.
[Tpoussenenue pacropumoctH [IP.



9. KommuekcHple coemuHenus. [lomyueHme KOMIIIEKCHBIX coequHEHMH. Xapakrep
XUMAYECKON CBS3M B KOMIUIEKCHBIX COEAMHEHMSAX C IIO3MLMH METOJa BAJIECHTHBIX CBA3CH H
TEOPHUU KPUCTALINIECCKOro Mot CIIEKTPOXUMUYECKUH PSJ IUTaHI0B ¥ OKpacka KOMIUIEKCHBIX
coelMHEHHH u 00pa30BaHHBIX HMMH DacTBOpOB. M3omepus ¥ muccomuanus KOMIUIEKCHBIX
COCIUHECHHH.

10. lanpBanuueckuit ameMeHT. OJNEKTPOAHBIE NOTCHUMANBL Pspn mampsbkenuit. [IpaBuna
3IIEKTPOJIN3a PACIIaBOB ¥ PACTBOPOB HHAWBUIYAIFHBIX BEIIECTB M X CMECEH.

11.PacTBOpEl ~ BemeECTB  OrpaHMYCHHOH W HEOrPAHMYEHHOW  PACTBOPUMOCTH.
KonuaecTBeHHBIE XapaKTEPUCTHKY PACTBOPOB BEIIECTB OIPAHMUCHHON PacTBOPUMOCTH U CBA3U
MEXJy HHMH: MOJIIpHAs M MaccoBas KOHIIGHTpallMs BEIIeCTBAa W SKBHBAJCHTA, MaccoBas
MoJIbHas U 00beMHas Aond, K03hGdUIuEHT pacTBOPUMOCTH. SIBIeHME ocMoca. 3aKoHb! BanT-
I'odda, Paymns.

12. IIpoctele BemecTtBa: Mertamiel, Puizndeckue M XAMMUECKHE CBOMCTBA, CIIOCOOHI
MIOJIy9EHUS METAJLIOB.

13.IIpoctere BemectBa: Hemeramipl. @u3pdeckue U XUMHUYECKHE CBOHCTBa, CIIOCOOEI
HOJy9eHNs HEMETAIUIOB.

14. Oxcune! — BaxHERMUY Kiacc HeOpranudeckux coemunenuit. Kimaccudukarms. Oxcuas!
METAUIOB M HeMeTauioB. (CTpoeHHe OKCUIOB C PpasHBIMH THIAMH CBI3H. Dusuyeckue H
XuMuHeckue cpoiictra. [lomyuenue.

15. OcHoBanust — BaXHEHMIMH KIacc HEOPraHWYECKMX coexuHenuil. Kiaccudukanms.
OcnoBanms bpencrema u Jlbrowca. J[BOMCTBEHHOCTH IIPHUPOAEI OCHOBaHUY. BimsHue
pacTBOpuTENl Ha KHCIOTHO-OCHOBHEIE CBOICTBA. AHHOHBEI CONEM KaK HEOPraHUYeCcKHe
ocHoBaHud. OCHOBHBIE PHU3UIECKUE U XUMUIECKHE CBOMCTBA. [Tomydenue.,

16. KucioTsl — BaXHEHIHH Kiacc HEOPraHWYECKHX COCNUHEHHH. BeCKUCIOpOAHEBIE H
KHCJIOPOJICOACPIKANIME HeopraHudeckue KHcinoTel. Kucnmoter bpencrema u  Jlsrouca.
Camononu3anusa KucnoT. JIBOMCTBEHHOCTh IPHPOJBI KHUCIOT M 3aBUCHMOCTH XapakTepa HX
JMCCOLMANN OT PACTBOPUTETIS.

17. Heopranuaeckue comu. CrpoeHHe KaTHOHOB W aHHOHOB. JleNoKanu3alys 3apsaa ¥ T-
CBA3CH B MOJICKYISPHEIX HoHaX. OcHOBHBIE QH3MIecKue CBOMcTBa comeit. TepMoauHaMuuecKas,
KAHCTHYECKAsA, TEPMHYECKAs YCTOMUMBOCTH, OKUCIIMTEIEHO-BOCCTAHOBUTENLHELIE CBOMCTBRA
OKCOCOJIEH B TBEP/IOH (hase U B pacTBOPAX, KACIOTHO-OCHOBHEIE CBOMCTBA HOHOB PacTBOPAX.

18. [Ilenoynrle ¥ MmenoOYHO3EMENBHEIE MeTaUIBl. CpaBHUTENBHAS — XapaKTEPUCTHKA
(pu3MIEeCKUX ¥ XUMHIECKIX CBOKCTB. [Tonyyenue.

19. AnroMuHUE KaK SIE€MEHT. QU3MUECKHE M XMMHUYECKUE CBONCTBA. XapaKkTepUCTHYECKHE
COCIIMHCHHS AMOMHHHA. AMQOTEPHOCTh OKCHAA M THIPOKCHAA aAIIOMUHHA. XUMH3M
IIPOM3BOICTRA AIFOMUHUS. CIUIaBBI ATFOMUHUS.

20. Yrnepon. XapakTepucTHKa dI€MeHTa. AJUIOTPONMS IPOCTHIX BEMIECTB: aiMa3, rpadur,
xapbuH, QyinepeHsl, HaHOTPYOKH, aMOphHEIH yriepos u crexnorpadut. CTPOSHHE OKCHIOB,
ruapara oxcuza yriepona (IV), Momekyn yrompHOH KHCIOTEL XHUMHYECKHE CBOMCTBA YyTapHOTO
U YIJIEKUCIIOTO Ta3a, pacTBopa yriaekucimoro rasa. Kapbomater Crpoenme. @usuueckue H
XUMUYECKUEC CBOWCTBA CPEINHUX M KHCIBIX KapOOHATOB, I'MAPOKCOKApOOHATOB, MX IIOJIyYEHHE.
ITonsaTre o xapOoHMIAX.

21.TIpocThIe M CIOXHEIE BEIIECTBA, 00pa3oBaHHble a30TOM. A30T. AMMuax. COIH aMMOHUS.
Oxcuppl azota, azoTHas KucioTa. CBA3b CTPOCHMS MOJICKYJSIPHBIX YaCTHIl ¢ MX I'COMETpUEH K
CBOMCTBaMH.

22. ®ocdop, Oxcuner hochopa. Dochoprere kucnorsl 1 Gocharer. Crpoenue. Pusngeckue
¥ XUMHYECKHE CBOMCTBA. PocthOpHBIE MUHEPATBHBIE YA0OpEHHS,

23. Cepras xucnora. Crpoenne. Ouznueckue cBoicTBA. XUMHUUESCKHIE CBONCTBA BEMIECTBA
BOZHOTO pacTBOpa. XUMU3M IPOMBIILICHHOTO HOJIy9eHH s U3 IPUPOIHEIX MIHEPAIOB.

24. Xpom. XpoM KaK OJJIE€MEHT: 3JIEKTPOHHOE CTPOEHHE U TOJIONKEHHE B IEPHOUUECKON
CHUCTEME, THUIIUYHBIC CTCIICHH OKHCIICHHA M XapaKTEPUCTHYECKUE COCIUHEHMsS, CPaBHEHHE HX
KHCJIOTHO-OCHOBHEIX ¥ OKHCJIMTEIEHO-BOCCTAHOBUTEILHBIX CBOUCTBA. XPOMATHI M JUXPOMATHI



MX B3aUMOIpEBpANlEHHs ¥ OKHCIHTCILHO-BOCCTAHOBUTENBHEIE CBO¥cTBa. Hepixaperommue
ctamm. ToKCUYeCKOe JEHCTBIE COCAUHEHUH XpoMa.

25. Maprasern. Mapragen, Kak 3JIeMeHT. MapraHell IIpocTOe BEIIECTBO: (QU3MYCCKHE K
XVMHIECKHe cBoficTBa. TepMuueckas yCTOHIHBOCT MaHAraHATOB M IEpMaHranaros. KucioTHo-
OCHOBHBIE M OKHCIIMTEIbHO-BOCCTAHOBHMTENbHEIE CBOMCTBA coexmueHmi Mapranna (II), (IV),
(VD), (VII).

26. Keneso. XKenezo xax snement. Haxoxmenwe B mpupope. JKemeso: (H3HYECKHE H
XUMHU4ecKye cBodcTBa. OKCHABI, THAPOKCHIBI, CONMM Xene3a. KOMILIEKCHEIE COJIM JKele3a.
XHMHA3M TOIydEeH s JOMEHHEIM CIIOCO00M UyTyHa ¥ KOHBEPTOPHBIM CIIOCOG0M CTallH.

27.Menb. Menp Kak 3meMeHT. Meab — IPOCTOE BEIIECTRBO: (HU3MUECKHE M XHMUUECKHE
cBoifcTBa, XapaKTepUCTUIECKAE COeAMHEHUI Me 1. KOMIIIEKCHEIE COCTMHEHST MCITH.

28. ITpeamer opranudeckoi xuMur. OCHOBHBIE IIOJNIOKEHUSA TEOPUH XUMHYECKOTO CTPOCHU
JI.M. Bytneposa. OcobeHHOCTH CTPOCHHS OPIaHUICCKUX BEIIECCTB M MPOTCKAHKS OPraHUIeCKUX
peaxui.

29. BUABI CTPYKTYPHOM M30MEPHH: U30MEPHS YITIEPOJHOTO CKEJETa, H30MEPHUS MOJIOXKCHUL
(YHKIMOHAIBHEIX TPYII, TAyTOMEPHA. BHIBI MPOCTPAHCTBEHHOW M3OMEPHH: IeOMeTpAIecKas
(1mc- ¥ TpaHc-), OINTHYeCKast ¥ ToBopoTHas (koH(opmanyonnad). IIpumepsL.

30. AjkaHBl: TOMOJIOTMYECKMH PpsI, W30MEpHs, HOMEHKIaTypa. MeToasl IOIydeHHs
AIKAHOB: a) 6€3 U3MEHEHUs! YITIEPOIHOTO CKeleTa; ) ¢ M3MEHEHHEM YIJIEPOJHOIO CKEJIETa; B)
JEeKapOOKCHITMPOBAHAEM HATPUCBBIX cONlell KapOOHOBEIX KHCIIOT; I') JIEKTPOXUMHUICCKUN CHHTE3
Konpbe. Xumudeckue CBOMCTBA ajKaHOB: PEAKIUM 3aMeIeHus (TaJIOTeHUpPOBAaHUE, PEaKius
KonoBanosa). PaqvkanbHbIi MeXaHM3M. Peaknuu wu30MepH3allud, OKHCIEHHS. Kpexunr
AJIKQHOB.

31. AJIKEHBI, TOMOJIOTHUCCKHH PSJI, A30MEPHs W HOMEHKJIATypa. JJNEKTPOHHOE CTPOEHHE
STHJICHOBBIX  YIUIEBOAOPOJOB. Iluc-u TpaHc-m3oMmepus. MeETOApl IOMydeHUS aAIKEHOB.
XuUMHUYECKAE CBOMCTBA: pEakIUU IPUCOCAUHEHHUS, IIOTMMEPHU3ALMHY, OKUCICHUS, 3aMEIICHHU,
U30MepH3anuy.  DNeKTpoQMIbHBIH  MEXaHM3M  peakuud  mpucoeauHeHus.  IIpasuito
MapKoBHHKOBA ¥ €ro Hapymlenue. KauecTBeHHBIE peaKIuy Ha KpaTHbIe cBa3d. [lomumepusanus
aJIKeHOB. [TOJIMATIIICH BBEICOKOTO M HHM3KOIO JaBJICHUSA. MeXaHU3Mbl peakiiui IOIUMEpH3ayH.
CpoiicTBa TNOJMOTHICHA, MOJMIIPONMIEHa, MONMU300YTHWIIEHA M HX  IIPaKTHYECKOe
UCIIOIb30BAHUE,

32. AJIKUHEBI, TOMOJIOTHUECKHHA PsJ, W30MEpUs, HOMEHKJIATypa, 3JIEKTPOHHOE CTPOEHHE X
reOMETPUs  alCTHJICHOBEIX  YIJVIEBOJOPOAOB.  XUMHUYECKHE  CBOMCTBa:  KHCIOTHOCTb,
raJIoTeHHpPOBRaHKMe, THAPOTAIOreHupoBanue. [ uaparauus. Mexanmsm peaknum Kyueposa.
Croco05! noryueHus areTuieHa.

33. JlieHOBBIE YIIIEBOJIOPOJBI C CONPSIKCHHBIMU CBs3ssMU. COBpEMEHHBIE IIPEJICTABICHUS O
CTPOCHUM aJIKaJUCHOB C CONPSDKEHHBIMH JBOWHBIMU cBs3sMH. Kondurypanus Monexymst 1,3-
Oyranuena. Xumuueckue cBoiictra: 1,2 u 1,4 -npucoegunenne. XuMusM criocoboB cunTesa 1,3-
6yragumeHa W m3ompeHa. Kayuyku. Harypanbeblf u cusTeTHdeckme Kaydykd. CrpoeHue
HaTypanbHOrO Kaydyka. Iluc- u TpaHc-m3oMmepuzaius. DyTaJueHOBBINM, H30IPEHOBHIH,
XJIOPOTIPEHOBEIN, Oy TaeH-CTHPOIBHEIN KaydyKd. BynkaHu3aius KayJyka.

34. ApoMaTH9IHOCTh. ApPOMATHYECKHUE YIVIEBOJOPOABI OeH3oibHOro psia. COBpEMEHHBIE
IpPEACTaBICHUsI O CTpoeHUM OeH3o0ia. XMUMHUYECKME CBONCTBA: peakIuy 3aMelIeHWd,
npucoenuerns. CpocoObl  momydeHus OeH3ona, €ro TIoMojoros. MoHO3aMeIIeHHBIE
Npou3BOAHEIE OeH3oma. MHAYKNMOHHBIM M Me30MEpHBIM 3G(EKTBI 3JIEKTPOJOHOPHBIX M
SNIEKTPOAKIICTITOPHEIX 3amecTureneil. llpaBuia opueHTanuyM Uil peakIMi 3ICKTPODMIBHOIO
3aMEIIEeHNS.

35. Apomarmgeckue — HuTpocoenuHeHus.  Crpoenme  HuTporpynnsl.  Hurpobensou,
nojydeHue. MeXaHu3M peakuMu HUTPOBAHUS, KATUOH HUTpOHMS. HuTpyromas cMecs.
TpUHUTPOTOILYOIL.

36. ApoMaTHUeCKHE AMHHOCOCIAVHEHHS AHMIMH: CTPOCHHE, (QU3NIECKUE M XUMHUIECKHUE
CBOMCTBA, ITONTyYeHue. B3auMHoe BIUsHIE QYHKIIMOHATBHBIX IPYIIIL.



37. T'aJloreHIpon3BOAHEIC YIIeBOAOPOJOB. TlonydeHue ranoreHIPON3BOHBIX U3 aKaHOB U
CIMPTOB,  OTHJEHOBBIX  YTIEBOJXOPONOB.  MexaHH3MEI peakruil.  BsaumojeiicTHe
FAIOTEHANKAHOB ¢ METAINAMH (HaTPHEM, JIATHEM, IMHKOM, MATHUEM).

38. [aroreHoNpon3BOAHEIE apOMAaTHUECKOTO psfa. BBejeHHe rajoreHa B AApO, MCXaHH3M
3aMemeHys. PafuKaibHI MEMHOM MEXaHu3M PEeakIMH TaloreHUpOBaHUs B OOKOBYIO IIEIb.
OT/M4ne pEeaKIMOHHOH CIOCOOHOCTM TalloTeHa, B sfApe ¥ OOKOBOM IENMH B MOJCKyIax
XJIOpOEH30/1a U XJIOPUCTOTO OEH3MIIA.

39. CIIUpTHL CTpOCHHUE, W30MEpHs, HOMEHKIAaTypa. OU3MUECKUe M XUMMICCKHS CBOMCTBA.
KHUCIOTHO-OCHOBHBIE CBOMCTBA IEPBUYHEIX, BTOPHYHBIX» TPETUYHEIX, OJJHO- ¥ MHOTOAaTOMHBIX
crmupros. Jleruaparanus. Oxucinenne. CrocoOsr OTYIeHUS U3 KapOOHWIFHBIX COEAUHEHMH, C
FCIIOTB30BAHMEM MATHHAOPraHMYeCKHX COEAMHCHUM, U3 CIOXKHBIX 3GHUPOB, U3 HENPEACTBHBIX
YTIEBOLOPOIOB.

40. AJbIeTHIBL #, KETOHBL, DIEKTPOHHOE CTPOSHHE KapOOHHMIBEHOM rpynnsl. CpaBHUTEIBHAA
OIlEHKA XAMWJECKUX CBOMCTB albJETHUIOB H KETOHOB: OKHCIICHHE, BOCCTAHOBJICHUE, PECAKIIUA
HYKIeohUIBEHOTO nprcoeuHeHns (Ay), TomuMeprsaui. KauecTBEHHEIC PEaKIHY. [Tomyuenne:
OKWCIEHHEM CIMPTOB M KapOOHOBEIX KHCIOT M CONEH; W3 JUXJIOPIPOU3BOJHEIX, IO PEaKINA
Kyueposga.

41.Kap6onosbie kumcnoTsl. KapOokcuibHas Tpynma, €€ 3JIEKTPOHHOE — CTPOCHHUE.
XUMHIECKUEe CBOMCTBA KapOOHOBEIX KUCIOT. II0ABHXHOCTE Oi-BOXOPOJTHOIO aTOMA.

42. DIEKTPOHHOE CTPOSHHE IPOM3BOAHBIX KapOoHOBERIX kucaoT (M-, [-3¢pdexTsr).
IoyyeHHe, CBOMCTBA XJIOPAHTMIPHAOB ¥ aMHUJOB KHUCIOT. VX IpuMEHEHHE B pPEaKiUsixX
AlMJIMPOBaHUS CIUPTOB M aMHHOB.

43. OxcuxuciuoTsl. ONTHYecKas H30MEpPHS M ONTHYECKas AaKTHBHOCTh. AHTHIIONEBL
Jlunactepeomsomepsl.  [Ipoexnuonusle  QopMynsl.  OCOOEHHOCTH — XMMHYCCKHX — CBOHCTB
OKCUKHUCIIOT.

44, XKuper (Tpurmanepuasl). MX cTpoeHHmE, €OCTaB. XMMHYECKHE CBOMCTBA: TI'HAPOJH3
KMpOB, THIPUPOBAHWE, AaUMIONU3, AIKOrojw3, Hoauposamue. I'maporenusamus — KHUPOB.
Buonormueckoe 3HAUeHHe OKUPOB. HempenempHble KHCIOTBL:  OJCHHOBAd, JIHHOJIEBAd,
nuHoNenoBas. CBOMCTRA U 3HAYECHHUE JUIA IIPOLECCa XUIHEACITEIBHOCTH, MbLTa.

45. TISTH- ¥ TIECTHIEHHbIS TeTePOIUMKIEI (QypaH, TUPPOI, IUPH/IHH, TUPUMHIMH, TypPHH):
pX ONeKTpoHHOe cTpoeHue. CpaBHCHHE PEAaKIMOHHOM  CIOCOOHOCTM B PeaKIMAX
3NEKTPOGHUIHLHOTO 3aMeNIeH s GeH3011a, TUPHIMHA | mIpposa. Peakiuu Sg 1 Sy THPHIUHA.

46. Vrnesonpl. Kiaccmduxaums. Monocaxapunsl. @Popmynsr Pumepa u  Xeyopea.
Kap6orunsHple ® mukimmueckde (o- # B-) dopmbl MoHocaxapunos. Panemarsl. KompgaTo-
IeTHast TAyTOMEPH.

47. Peaknuy OTKPBITHIX M IHKIMYECKHX (GOpM MOHOCAXapu/I0B. BaxkHennive IpeACTaBUTEIH
MOHOCaXapyI0B ¥ CIOCOOB! HX IOIYYCHHUS. ‘

48.J[Ba THmIa JucaxapujoB (Ha NpPEMEpE MAIBTO3BI M Caxaposbl), pasiHyde B HX
XUMHYECKHX CBOMCTBaX. bruosoruyeckoe, 3Ha9CHuUE.

49. Bricime momucaxapuisl. O6Imast XapakTepucTuka. Kpaxmai, TTHKOreH, HEIUIoI03a, BX
cTpoenre. KucnoTHbI 1 (epMEHTAaTHBHEIH THAPOIHM3 Kpaxmaa (IIPOMEeXYTOTHEIC ¥ KOHETHBIC
IPOAYKTE). [MIponu3 IEUION03El M €ro 3HauycHue. BaxHedmue NpOU3BOIHBIC LEIITHOJIO3EL
JMHATPATE], M-, TPHALETAaTHl, UX HPUMEHEHHE I MOJYYCHMs IUIACTMAcC, HCKYCCTBEHHBIX
BOJIOKOH. ATIETaTHOE ¥ BUCKO3HOE BOJIOKHO.

50. Amurokuciotel. Kiaccupukanys. Crpoesue. XMMHUYECKHC CBOHCTBA aMHHOKHUCIOT.
[lerrruner. Benxu. IlepBudHas ¥ BTOPHYHAs CTPYKTypa. [ Maponus, AeHATypanus OeiKos.
KauecTBeHHBIE peakyy Ha aMHHOKUCIIOTEL ¥ OENIKH.

51. TInpuMuMHOBEIE W MypHHOBEIe ocHOBaHMA. HykneoTuusl 1 HyKieo3us:. Mx crpoeHue.
HyxnenHOBBIE KACIIOTEL

52. CUHTETHYCCKUE BBICOKOMOJIEKYJIApHBIe coexuHenns. Crocobsr momygenus. Obmee u
pA3IHYMS B PEAKIMAX TOJIMMEPU3AIAY ¥ TIOTUKOHIEHCAUH. DeH0NbOpMaTbIEIHIHEIC CMOJIL
KapGoIenHble ¥ IeTePOLENHbIe BEICOKOMOTIEKYIAPHBIE coeuteHus. CHHTETHYECKUE BOTOKHA:!



KaIpoH, JIaBCaH, IOJMAKPHIOHHTPUIIBHEIEC BOJOKHA.

53.TocymapcTBeHHAs IporpamMma IO XMMHUM [N o6meobpazoBaTebHOM IIKONBL EE
CojlepXXaHue ¥ CTPYKTypa.

54. AHanM3 coiepKaHus U CTPYKTyphI kypca xumun VIII kiacca.

55. Comepxanue Kypca HEOPraHHIECKOM XHMHH B CPEIHEH IIKOJE. O6mme TpeboBaHwu,
IPYHIKIE 0TOOPA XUMHUYECKUX HIEMEHTOB, BAXHEHIINX XUMUYCCKAX TIOHATHH U 3aKOHOB.

56. AHAIM3 CONEPIKAHUS U CTPYKTYPHI IKOJIBEHOTO Kypca OpraHiIecKod XUMUHL.

57. OcHOBHBIE 3a7aul yuebHOro Kypca opraguueckod xmmum. ConepxaHHe U CTPYKTypa
IMIKOJILHOTO Kypca OpraHUIecKod XUMHUH.

58. O3HAKOMIICHHE YUAITIXCS ¢ OCHOBHBIMA XMMHUYECKIMY IOHATHAMHE: BEIIECTBO, CBOXCTBA
BEILECTB, YACTHIC BEMECTBA, CMECH.

59. ®opMupoBaHue IIEPBOHAYAILHOIO IOHATUS O XUMIYCCKOM 3JIEMEHTE M TOHATHSL O
IIPOCTHIX ¥ CIIOXKHBIX BELIECTBAX.

60. DOPMUPOBAHHE U Pa3BATHE NOHSTUH O XMMHIECKOM 3JIEMEHTE B Kypce HEOPraHHICeCKOH
XUMUAH.

61. ®opMHEpOBAHVE ¥ PA3BUTHE IIOHATHS O BAJICHTHOCTH ¥ XUMUIECKOH CBS3H.

62. DOpPMUPOBAHVE ¥ PA3BUTHE IIOHATHSA O BEMIECTBE B KYPCe HEOPIaHUICCKON XUMUH.

63. ®OpPMUPOBAHKE U PA3BATHE NOHATHE O XUMHUYECKOH PeaKIMy B Kypce HCOpPraHHIECKOH
XUMHH.

64. Opranuzanus y4e0HO-IIO3HABATENBHOH NEATEIBHOCTH YYallUXCcsd IO OINEPUPOBAHUIO
XUMHYECKOH CUMBOJIMKOH.

65. Meroyuka M3ydeHHs BaXHEMIMX KiIaccoB HeopraHuueckmx coepunenuit. Cpencrsa
AKTUBU3AIMHM I103HABATENRHOM JESTSIHFHOCTH YUYAINUXCS M METOAMKA UX HCIIOJIB30BAHUS IIPU
m3yaenun BKHC.

66. Ilepuonudeckuil 3aKOH W ICPUOJMYECKas CHCTeMa XMMHUECKMX OnemeHtoB JLI.
MeHeneesa B Kypce XUMHHU CPEIHEH IIKOJIBL.

67. O6ume METOJUYECKHE IIPUHIUITEI U3YUCHUI BIIEMEHTOB M MX COCIMHEHMH Ha OCHOBE
IIEPUOIMUECKOTO 3aKOHA ¥ DJIEKTPOHHOA TCOPUH.

68. MeTomuka N3y9eHUs PACTBOPOB M OCHOB TEOPHH 3JIEKTPOIUTUIECKON JUCCOIUALUH.

69. MeToauYecKui MoAX0 K H3YUCHUIO ABJICHUA THIPOTIH3a.

70. MeTonuKa W3YYeHHMS XUMHYECKHX Npou3BoAcTB. (IIpHBECTH KOHKPETHBIA IpHUMED).
Vcmonp30BaHue KPAeBeIECKOro MaTepralla B IIPONEcce U3YUEHUS XUMUICCKUX IIPOU3BOJICTB.

71. MeTomuKa H3yYeHus CBORCTB HeOpraHudeckrx BemecTs. (Ha KOHKpeTHBIX IpuMepax).

72. MeTouKa M3ydeHys TUTIOB XMMIYECKUX peakuuit B kypce xumun VIII xacca.

73. ®opMHUpPOBAHKE ¥ Pa3BUTHE NOHATUH 00 OKHCIUTENEHO-BOCCTAHOBATCIIBHBIX PEAKIIUAX.

74. MeToika N3y9eHUs] XUMUIECKOHN CBSA3H.

75. MeTtoauKa H3y4eHHs KACI0poia KaK IpuMep H3ydeHus BemecTsa B VIII kmacce.

76. Pa3BuTHEe BaXHEUMMX XAMUYECKUX NOHATUHM O BEIIECTBE M XHMHUYECKOM peakivy MpH
U3y9ICHUH TEOPHH HIIEKTPOIUTHIECKOH IUCCOLMALIMH.

77. MeTonuka U3y4eHUs a30Ta B €I0 COCAUHEHWH.

78. MeTroinka H3y4eHUs OOIMX CBOMCTB METaJLIOB.

79. MeToauka U3y4eHUs: KOPPO3HH METAIUIOB.

80. MeTouKa u3ydeHust SIIEKTPOIM3a KaK OKHCIUTENBHO-BOCCTAHOBUTEIHHOTO TIPOIECCa.

81. V3ydyeHre TCOPUHU CTPOCHUSA OPTaHNIECKUAX BEMECTB B MIKOJILHOM KYPCEe XAMHUH.

82. BrexiraccHas paboTa I10 XMMHU B CPEHEN IIKOIIE.

83. Oprauuzanus GpaxyIbTaTUBHBIX 3aHATUH IO XUMHH.

84. Opranuzanus SKCKypcu# I10 XUMUH,

85. cnonp3oBanye JUAAKTHYCCKAX BO3MOXHOCTEH y4eOHOIO TEKCTa IpU OpPraHu3alliy
I03HaBaTEeILHOM JIEATENPHOCTH yaamuxcs B Kypee xumuu VIII xnacca.

86. IIIKONBHEINM XUMHUECKUH sKcrepuMeHT. DopMBI METOIUYECKOTO HCIIOIBE30BAHMS
9KCIICPUMEHTA. BHIBI MKOIHHOTO XMMHUYECKOTO SKCIEPUMEHTA.

87. MeToauka IpoBeAeHus TabopaTOPHBIX U JEMOHCTPALIMOHHBIX OIIBITOB.



88. [Tox6op M METOJMKA IPOBEACHHSA ONBITOB IPH H3YYCHUM 3aKOHA COXPAHCHMS MacChl
BEIIICCTBRA.

89. MeTO/MKa OpPraHU3aiy CaMOCTOSTENEHOM PaboThI ¢ y4eOHUKOM (ITpumepsl).

90. Pa3BuTHE O3HABATENHHOrO MHTEpECA YHAIMXCS IPH OPraHU3alMh CaMOCTOATENbHOU
paboTsL. BUJEI caMOCTOSTENBHON PabOTHI.

91. Ypox Kak OCHOBHas OpraHM3alMOHHAs (opMa 0Oy4YeHHs B CPEJHEH IIKOJE.
Knaccupukarus ypoOKOB IO Y4eOHO-BOCIUTATENBHBIM 33/[@4aM, METOJIaM M  XapaKTepy
HO3HABATENBHOM AEATEIPHOCTH YUaIHuXC .

92. CTpyKTypa ypoKa XUMHUH.

93, IInanuposanpue ypoka XuMuM. IIoAroToBKa yYUTENd K YPOKY. ITpuémbl pa3paboTKy H
KOHCIIEKTa ypPOKa.

94, MeToanKa OpPraHM3alMM W MpPOBENEHHS ypoka 0oOOOINEHHs ¥ COBEPIICHCTBOBAHUA
3panui (IJpUBECTH KOHKPETHBIH IPUMED).

95. TIpakTUdecKye 3aHATAS 0 XUMHUH. VX nunaxkTudeckas 1enb, METOJMKa OpraHusanin u
[IPOBE/ICHHUS.

96. MeTozpl IPEMEHEHHS] CPEACTB HANILAIHOCTE B IIPOIECCE NPUOOPETEHMs YIallMMHUCH
HOBBIX 3HaHW. OCHOBHEIE (POPMEI COUETAHUS CIOBA ¥ HATTIAXHOCTA B OOyICHUM XUMHH.

97. MeTozs! 3aKpeILICHHS M COBEPIIEHCTBOBAHYS 3HAHUM yJamuxcs 1o xumun. IoBTopenue
y9e6HOro MaTepHaNa, €ro IICHXOIOTMIECKHE M TUTAKTHIECKAEe OCHOBEL CrcTeMa TOBTOPEHHUS.

98. [IpobrnemMHOE M3ydEeHUE HOBOTO MaTepuaia.

99. VrTeHCH(HKATIUS K ONTUMHU3ALHMS IIpoliecca 00yIeHHs XUMHUH B CPE{HEH IIKOJIE.

100. MeToIEI IPOBEPKH ¥ y49ETa 3HAHNHA ¥ HABBIKOB YIaIUXCA.

4.6. Kpurepnn oneHUBaHMA,

OreHKa «3a4TEH0Y» TIPH IIPOMEXYTOUHBIM aITeCTAlliy CTABUTCS B CIIy4ae, €CIH Habpano
ue Meree 60 6anmoB 13 100 BO3BMOXHBIX.

OneHKA HAa WTOTOBON ATTECTALMH CTABHUTCS COTNIACHO INKaNEe ONEHMBAHHS HTOTOBOH
arTecTanuy. llporpaMma CYMTAeTCs OCBOCHHOM, €CJIM  YCIEIIHO  BBIIONHEHBl  BCC
IIPOMEXYTOYHBIE TECTHI ¥ YCIEITHO IIPOMICHA UTOrOBas aTTECTallM.

IIxana oneHUBAaHUY UTOTOBOI aTTeCTAllUH

Onenxka Kpurepuu oreHMBaHMS KOMIIETCHIIMH B PaAMKaX
MEXKIUCIUIIIHHAPHOTO SK3aMeHa

OTJIMYHO «OTJUYHO», €CIIH TI0 YETHIPEM COCTABILIIOIUM KPUTEPHS BEICTABIICHEI
OLICHKH «OTIMYHOY, & II0 OCTAILHBIM - HE HIKE «XOPOIIO»;

XOPOIIO «XOPOII0», ECITM HE MEHEE 9EM II0 YETHIPEM COCTABJIIIONIM KPUTEPHU
BEICTABJIEHEI OLIEHKH «XOPOIIOY, & IO OCTAIILHEIM - HE HIKE
«yIOBJIETBOPHUTEIBHO;

YIOBIIETBOPUTEIEHO «YIOBJIETBOPHTEILHOY, €CITH XOTS OBI II0 OTHOR M3 COCTaBIIAIOLICH
KpUTEpYs BRICTABIEHA OIEHKA KHEYNIOBIETBOPUTEIHHO;

HEyJIOBIETBOPUTENBHO | «HEYXOBICTBOPUTEIBHOY, ECIIH IO YETHIPEM U G0JIee COCTaBILIIOMIIX
KPUTEPYS MTOJIYUCHA OICHKA «HEYAOBIETBOPUTCIHHOY.
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