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1.1lean u 3a1a494 TUCUUILIHHBI
Lenp aucuuIuiiHbl — TpUOOpEeTEeHHE 3HAHUM W HABBIKOB B 0O0NacTH oOmed u

HEOPraHUYECKOW XUMUHU.

3ajaun JUCUUTLIIUHBIL:

— COOOLIUTh CTYAEGHTY CBEIEHUS O Haubojiee 3HAYUMBIX XHUMHYECKHX 3HAHUSX,
NpUOOPETEHHBIX YEIOBEUECTBOM HA COBPEMEHHOM 3Tarle ero pa3BUTHUS,

— JIaTh MPEACTABICHUS O MHOTO0Opa3uHd XUMHUYECKUX BEUIECTB UX CTPOCHUH, CBOHCTBAX
Y 3aKOHOMEPHOCTSIX MX MPEBPAIICHUI;

— 0o0ecreyuTh BO3MOXHOCTh YCBOEHHUS CTYACHTaMU KOMILIEKCAa XMMHUYECKUX 3HAHHM,
HEOOXOAUMBIX [UJISi H3Y4YEHUs CHEIUAIbHBIX JTUCUUIUIMH, a TaKXke I HUCHOJIb30BaHUS

IPUOOPETEHHBIX XUMUYECKUX 3HAHUN B JAJIbHENUIIEHN IPAaKTUYECKOU JeATENbHOCTH.

2.MecTO IUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

HucturmmuHa «XHUMHS» OTHOCHTCS K 0a30Boi yactu brokal mo wHampamienuio 15.03.02
«TexHomorn4yeckue MaluHbl 1 000PyIOBaHUEY.

Kpr 6a3preTc;1 Ha 3HAaHUAX U YMCHHUAX HpI/IO6peTeHHLIX IIpu H3YUCHUH CTyIACHTAMU
06Hl606p330BaTeJIBHBIX JUCHUIIINH.

3.TpeGoBaHus K pe3yJabTaTaM OCBOEHUS JUCHUNINHBI
Kommnerenmuu oGyuarorierocsi, popMUpyeMbI€ B pe3yIbTaTe OCBOCHUS JUCIIUTUTHHBI.

B pPE3YyIbTAaTC OCBOCHHUA MNPOrpaMMBbI 6aKaJ1aBpHaTa BBIITYCKHHUK TOJDKCH O6JIaI[aTL
CJICAYIOIUMHA Oﬁll.leKy.]'[bTyprIMl/I H leO(l)eCCI/IOHaJIBHLIMI/I KOMIICTCHU UMM

- CIIOCOOHOCTBIO K CaMOOpraHu3aliuu u camoobdpasosanuto (OK-7);

- CIIOCOOHOCTBIO Yy4acTBOBaTh B pabOTe HaJl MHHOBAIIMOHHBIMU MTPOEKTAMH, UCIIONB3Ysl 0a30BbIe
METO/IbI HccieoBaTe bekoit nesrensuoctu (ITK-4).

ITocae ocBoeHus JaHHOTO  Kypca B COOTHECCHHMHU C  BBIIICIICPCUYUCIICHHBIMHA
KOMIICTCHIUAMUA CTYACHT OOJIKCH:

3HATH:

- CTPOCHHE aToMa, XUMHUYECKHE DJIEMEHTbl W WX COEIUHEHHs, OO0IIHe 3aKOHOMEPHOCTH
MIPOTEKAHUs XUMHUYECKHX PEaKIHi, XUMHUYECKYI0 TEPMOJWHAMHKY M KHHETHKY, SHEPreTHKY
XUMHUYECKHX TpoleccoB U (ha3oBoe paBHOBECHE, PEAKLMOHHYIO CIIOCOOHOCTHh BEIECTB,
XUMHUYECKHH, QU3NKO-XUMHUYECKUI U PU3NUECKUN aHATIH3.

yMeTb:



- T0Jb30BATHCSA TAOMUIAMM M CIPABOYHMKAMM;, BbIOMpAaTh METOJbl aHAIN3a XUMHYECKHX
3JIEMEHTOB B IIPUPOAHBIX CpElax.

BJIAI€TD.

- MCTOJaMHU NOCTPOCHUA XUMHYCCKUX MOI[GJIGP'I IIpu pCUICHUHA MMPOU3BOACTBCHHBIX 3a/1a4.

4, O0beM TMCUHMILIMHBI M BUJbI Y4eOHOH padoThI

Taoauna 1
Bcero Cemectphbl
Bup yueOHoii paboTbl 4acos/ 3a4.e]l. 1

(020110) 300 (0101]0) 300
KonTakTHas padora (Bcero) 68/1,88 | 28/0,8 | 68/1,88 | 28/0,8
B toM uncne:
Jlexuun 34/0,9 | 10/0,27 | 34/0,9 | 10/0,27
ITpakTHyeCKue 3aHATHS 17/0,47 | 10/0,27 | 17/0,47 | 10/0,27
CeMuHapbl - - - -
JlaboparopHbie pabOTHI 17/0,47 | 8/0,22 | 17/0,47 | 8/0,22
CamocrosiTeJibHasi pa6ora (Bcero) 148/4,1 | 188/5,2 | 148/4,1 | 188/5,2
B Tom uucne:
KoHTposbHbIe pabOThI - - - -
KypcoBas pabota (nmpoekr) - - - -
PacuetHo-rpaduueckune paboThl - - - -
UTP - - - -
Pedepatsr 76/2,1 | 80/2,2 | 76/2,1 | 80/2,2
JloKaapl - - - -
[Ipe3enTanmu - - - -
U (unu) opyeue 6uodvl camocmosmenvHol pabomi:
IToaroroBka K 1a00paTOPHBIM paboTam 18/0,5 36/1 18/0,5 36/1
IToaroToBka K MpakTUYECKUM paboTam 18/0,5 36/1 18/0,5 36/1
ITonroroBka K 3auety 36/1 36/1 36/1 36/1
[ToaroroBka Kk sK3aMeHy - - - -
Buj oruetHocTH 3a4eT 3ayer 3ayeT 3a4eT

BCETO Bl 56 | 216 | 216 | 216
OO0mas Tpy10eMKoOCTh qacax
JTUCIUIIINHBI BCEI'O B 3au. 6 5 6 6
eIMHUIAX




5. Coneprxanue Q¥ CHUNITHHBI
5.1. Pa3znennl AMCOUIIJIMHBI H BUALI 3aHATHNA

Taéaunua 2
Yacsbl Yacsl Yacsl
Ne HaumenoBanue pa3jaeina
JEKIIHMOHHbBIX naﬁopaTopme NPpaKTUHIE€CKUX
n/n AUCHHILIMHBI 10 CeMecTpam - sAnsTHi sAnsTHi
0®0 | 300 | 0OPO | 30 | OPO | 390
| cemecTp
1 Ilepnonuueckuii 3aK0H 6 4 3 2 3 4
AN .Menneneena
2 Crtpoenue BelecTsa 8 4 4 4 4 4
XuMHYecKas CBSI3b U CTPOCHUE
3 P 4 | 2 | 2 | 2 | 2| 2
MOJIEKYJT
4 Bopna. PactBopsl 8 - 4 - 4 -
5 PactBOpbI 351€KTPOIUTOB 8 - 4 - 4 -
Wroro: 34 |10 Ir 8 7 | 10

5.2. JIeKIIMOHHBIE 3aAHATHSA

Tabauua 3
HaumeHnoBanue
pa3aena Conep:xanue pasjaena
AU CIUTIJINHBI
2 3
IlepBbiii cemecTp
Ilepuoanueckuii 3akoH. PopMyIMPOBKA NEPUOINYECKOIO 3aKOHA.
Ileproanueckui [Iepuonnueckuii 3aKOH U IepruoanUecKas cucrteMa 3neMeHTos 1. 1.
3aKOH MengeneeBa. CTpykTypa nepuoandeckoit cucremsl. Kimaccuduxarms
J.N.MenneneeBa HEOPraHWYECKUX COEAMHEHHI: OKCUIbI, KUCIOThI, OCHOBaHUS, COJIU.
XHUMHYECKUE CBOMCTBA HEOPTaHUYECKUX BEILIECTB
Crpoenue Crpoenne atoma. KpaHTOBBIE uMcna. AToMHbIe opOuTanu. OCHOBHOE,
BEIleCTBA BO30yXIeHHOE cocTosiHue. SAapo atoma. M3oronsl. [IpaBuiia 3anonHeHus
AQO: npuHuuMn Haumenbled sHeprun KieukoBckoro, npasmio ['yHza,
npuniun [laymu. OnektpoHHble (QOpMyNbl. DIEKTPOHHOE CTPOCHHE
atoma. Knaccudukaius BEmecTB Mo UX XUMUUYECKOUN MPUPOJE.
XumMmuueckas
CBSA3b M CTpOEHHE | XHMUIECKAs CBS3b U CTPOCHHE MOJICKYJI. Buibl XUMHYECKOi CBSI3H
MOJIEKYJI
Bona B mpupoze. XapakTepucTrKa pacTBOPOB
Bona. Pacteopsl




PacTtBOpHI PactBopel 351ekTponauTOB. Teopus 3JIEKTPOIUTHYECKON JUCCOLMALUU.
5 snektponuToB | MexaHusM ruppataiuu MoHOB. Ciabble M CHIIBHBIC OJICKTPOJIHTHI.
Koadduuuent axktuBHoctu. Peakumu wonHoro ob6mena. Kuciorsi,
OCHOBaHHUS, COJM B CBET€ DBJEKTPOJIUTHUUECKON  JAMCCOLMALMH.
AmMoTepHbIE 3TEKTPOIUTHI
5.3. JlaGopaTopHbIe 3aHATHUA
Taoauna 4
Ne HaunmeHoBaHue Coaepixanue
n/n J1a00paTOpPHBIX pasaesa
1 3aHATHI
Cemectp 1
1 BBoaHoe 3ansTue. [TpaBuiia paboThl B XUMUYECKO Jaboparopuu
2 [Tepuoanueckuit JlabopaTropnas padora 1
3aKOH U Tadimua
.M. Menznencesa [[lemounble W  IIEJIOYHO3EMENbHBIE  METaUIbl.  ['alOTeHsbl.
XasbKoreHsl. biraropoiubie rassl
3 Crpoenue atoma JlabopaTropnas pa6ora 2
DJEKTPOHHBIE U SJIEKTPOHHO-Tpadudeckue hopMyInbl
4 Baxueiime kiaccel Jlaboparopnas pabora 3
u HOMEHKJIaTypa
HEOPraHUYECKUX XHUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX COCAMHEHUN
BELIECTB
Jlabopamopuasa paboma 4
PactBOpEI
5 IMaaponus coneit
6 Peakuuu  moHHOrO Jlabopamopnan paboma 5
oOMeHa
I'mpponus conen
5.4. IIpakTnyeckne 3aHATHS
Tadauua S
Ne HaumenoBanue Coaepixanue
n/n NPaAKTHYECKUX pasaena
1 3aHATHI
IlepBblii cemecTp
1 BBoanoe 3ansiTue. [TpaBuiia paboTHl B XUMHUYECKOH TabopaTopun
2 [lepuoanueckuit [[lenmounble W  MIETOYHO3EMENbHBIE  METaUIbl.  ['aloTreHsbl.
3aKOH ¥ Tabnuna | XanbKoreHsl. biaropoasie ra3sl
J.M.Menneneera
3 Crtpoenue atoma DOneKkTpoHHOEe CcTpoeHne aromMa. (OCHOBHOE M BO30YKIEHHBIC
COCTOSIHUSI 3JIEKTpOHOB B arome. Ilepuoaunueckas cucrema
anemeHToB /.M. Menneneesa. [lepuonnuecknii 3aKoH.




4 Kitaccsr Oxcuapl. Ux xapaktep u cBoiicTBa. OCHOBHBIE U aM(OTEpHBIE

HECOPraHHICCKHX TUAPOKCUABI U UX CBOMCTBAa. KHCIOTHI: HOMEHKIIaTypa, CBOMCTBA.

COCAMHCHUI CoJH: THIIBI U CBOMCTBA

Peakiiun monHoro obmena. KuciaoThl, OCHOBAHMS, COJIM B CBETE

PactBops! AIIEKTPOIIMTUIECKOH Tuccorannu. AM(OTEPHBIE SJIEKTPOIUTHI
JNEKTPOJINTOB

6. CamocrosiTeJibHasi padoTa CTYJAE€HTOB IO JUCHHUILIHHE
CamocTrosTenbHOE H3yueHue Tteopernyeckoro Marepuana (1484). Hcnonb3yrores
KOHCIICKTHI JIGKI_II/II\/JI U peKOMCHAYyCMas JIMTCparypa. Ha camocTositennbHOE HN3YUCHUC BBIHOCATCA
CIICAYIOIINE TEMBI [T pedepaTos:
1. KuneTnka 1 XMMHYE€CKOE pPaBHOBECHE

2. Kopposus meTanioB

3. Bsokyiiue marepuanbl

4. HaxoxJIeHHsI SJIEMEHTOB B 3¢MHOM KOpE, OCOOCHHOCTH XUMHUYECKOTO W U30TOITHOTO COCTaBa
AJIEMEHTOB B JIUTOC(hEpe

5. T'uppocdepa, KpyroBopoT BOAbI B IPUPOJIE

6. XuMu4eckuii coctaB atMocdepsl, €€ poib

7. MeTonpl KOJUIMYECTBEHHOT0 XUMUYECKOTO U (PU3UKO-XUMUYECKOTO aHAIN3a MPUPOTHBIX BOJT

8. O6napyxenue Fe, Au, Bi, Co, Ni, Cu, Mo, Sb, Pb, P, S B npo6ax Munepanon

[ToaroroBka k naGopaTopHbIM paboram. JlaGoparopHas paboTa COCTOMT M3 ABYX
JacTel — TEOPETHYECKOM M DKCIEpPUMEHTaIbHOW. K JKCIepMMEHTAIBHOM 4YacTU CTYIOEHT
JIOIIYCKAEeTCs TI0CIE OCBOEHUSI TEOPETUUECKOr0 MaTepHasa, BBIIIOJHEHUS JOMAIIHETO 3aJaHus
n CO6€C€I[OB&HI/I$I C npcfrnogaBarcyiceM B HWHAWBUAYAJIBHOM IIOPAAKE. I[J'ISI BBIIIOJTHECHU A
AOMAIIHEr0 3aJaHvsd, Ha ICEpBOM 3aHATUH, CTYACHTBHI MOJY4YarOT HOMCP BapHaHTa,
MIPUCBOEHHBIN CTYJEHTY Ha Bechb ceMecTp. JlomaliHee 3ajaHue BBIIOJIHSETCS B TETPAJU.
DKcnepuMeHTallbHasl 4acTh o(opMIiIsieTcsl B 1abopaTOpHOM KypHaiie. Mcronb3yercss KOHCTIEKT
JIEKLINH, peKOMEHAyeMas JIuTepaTypa.

6.1. YueOHO-MeTOIMUecKOe B HH(DOPMAIIMOHHOE 00eCIIeYeHHE CaMOCTOSTEIIBHON paboThI

1. Jdaymosa A.JI., Marmaes JI.3., Tacyesa M.J[., Maunrosa ®.M. VueGuoe mocobue «Kypc
JIEKIIMI 10 o0IIel U HeopraHudeckod xumuu» Y.1. nis CTyJeHTOB ITHEBHON U 3a04HON (opM
oOyuenus. ['po3nsiit, ' THU, 2008r. Umeercs Ha kademnpe.

2. Jaynosa A.JL., Marmaes JI.3., Tacyesa 1.J]. YueGHoe mocobue «Kypc nekuuii mo obeii u
Heopranumyecko xumum» Y.2. Ui CTYJCHTOB JHEBHOW M 3a04HON (opM oOyueHus. ['po3HbIil,
I'THU, 2009t. Umeetcs Ha kademnpe.




3. Haynosa A.JI. MeTonuueckue ykazaHus 1Mo OOIIeH M HEOPraHWYECKOW XUMHH IS CTYJICHTOB
THEBHOH M 3aouHOM (opm oOyuenus «llepuoanyeckuii 3aKOH M TEPUOJUYUECKAs CHUCTEMa
AJIEMEHTOB B CBETE€ YYE€HHMs O CTpoeHuH aTtoMmoB». ['posubiii, I'THU, 2006r. Mmeercs Ha
kadenpe.

4. Jaynmoa A.JL, Tacyea W.JI. Metoauueckue pEeKOMEHIAIMU K JIAOOPATOPHBIM U
MMPAKTUYCCKUM 3aHATHUAM 10 JUCHUIIJIMHEC «061_[1351 W HCOPraHM4CCKass XUMHA» i1 CTYJCHTOB

JTHEBHOW 1 3209HOU (hopM 00ydeHHst «OKHCITUTEIHHO-BOCCTAHOBUTEIIBHEIC peakiumny». [ po3HBIi,
I'THH, 2007T. Umeetcs Ha kadepe.

5. Haymosa A.JI., MarnaeB [[.3. MeTonudeckue peKOMEHIAIUU O OOMICH W HEOPTaHUYECKOM
XUMHU JUIS CTYJCHTOB JHEBHOW M 3a04HON ¢Gopm oOyuenus «PactBoper». I'posusni, [THU,
2007r. Umeetcs Ha kadeape.

6. Jaymosa A.JI., Maunroa @.M. Meronuyeckue peKOMEHIAIIMH 110 OOIIEH M HEOPTaHUYECKOM
XUMHHU JJISl CTYJICHTOB JHEBHOW W 3a04HOM ¢opm oOyueHUs. «Teopust 3IeKTPOTUTHUECKOU
nuccouuanuuy. I'pos3nsiii, 'THU, 2006r.

7. Mauurosa ®.U., laynosa A.JI. MeTtoanyeckue peKOMEHAAIMH 10 00IIEeH 1 HEOPTraHUYECKON
XUMHUHU JUIS CTYACHTOB JIHEBHON W 3a04HOW (opM 0O0ydeHHS «XHUMHYECKas KUHETHKA W
XUMHYECcKoe paBHOBecuey. ['posnsiii, ' THU, 2007r.

8. Tacyesa W.JI., HaymoBa A.JI., Maunroa @®.M. Metoguveckue peKOMEHIANNHA K
MPAKTUYCCKUM 3aHATHUAM 110 JUCHHUIIIINHC ((O6HIa$I N HCOpTraHU4YCCKasA XUMUA»

JUIA CTYIEHTOB JHEBHOW H 3a04HON (opM 0OydeHHs «ATOMHO-MOJIEKYJISIPHOE YYEHHeE.
OcHOBHBIE TOHATHS U 3aKOHBI XuMuN». ['po3nsiit, [THU, 2007r.

9. laymosa A.JI., Marnaes /1.3., Mynanosa C.I1I., AtaeBa A.A. «KpaTkuii Kypc JeKuuii o
oOuieit u Heoprauuueckoi XxuMum» Y.1. U1t CTy/1I€HTOB AHEBHOU U 3a0UHOM (popM 00ydeHHUs.
I'posnsiit, I[THTY, 2019r. Mmeetcs Ha kadenpe.

10. Haynosa A.JI., Marmnaes /1.3., ['aBpyHT.B., [llamcagos X.I1I. Yue6HOE MOCOOUE:
«JlabopaTopHbIi IPAKTUKYM [0 XUMUU» U1 CTYI€HTOB THEBHOM U 3a04HOU (hopM 00ydeHUS.
I'pozusiit, [THTY, 2020r. Umeetcs Ha kadenpe.

7. OueHoYHbIE CpeCTBA
I cemecTp

Tunossble 3agaHus 115 1200PATOPHBIX M MPAKTHYECKUX 3aHATHI

Tema Ne 1. Ilepunoanueckuii 3axkoH u Tadauua /.. MenneneeBa

=

Kaxkue sBieHMs 10Ka3bIBAIOT CJI0KHOCTh CTPOCHUSI aTOMOB?

2. Kaxwe syieMeHTapHbBIE YaCTHIIBI BXOJIAT B COCTaB sijiep aToMoB? Kakue n3 HUX
OMPENENSAIOT 3apsia A/ipa U IPUPOAY dJIEMEHTA?

3. HazoBwure 311eMEHT, €CIIH €To 3JIeKTPOHHAs 000JI09Ka COCTOUT U3: a) 9 IIEKTPOHOB;

0) 23 3J71eKTPOHOB.



Tema Ne 2. CTpoenne aToma

Jls aTroma seMeHTa ¢ opsSAKOBBIM HOMEPOM 20 COCTaBUTD:
AIIEKTPOHHYIO U 3JEKTPOHHO-TpadUIecKyro (pOpMyIIbI;

CTpYKTypa BaJI€HTHOTO 3JIEKTPOHHOTO CJIOS BhIpaxkaeTcs hopMyioii 2s22pt. OnpenenuTs
MOPSIIKOBBIM HOMEP, Ha3BAHHUE U SJIEKTPOHHOE CEMEMCTBO 3TOTO AJIEMEHTA.

Kak u3MeHs0Tcs MeTalInueckie CBOMCTBA JIEMEHTOB B TJIaBHBIX MOATPYIIaxX ¢ POCTOM
3apsiia sapa?

Tema Ne 3. Xumuueckasi CBSI3b M CTPOEHHE MOJIEKY.JI

Kakoif Tum cBs3u (HemoJsipHAsi, TOJSpHAsl, KOBAJICHTHAs, HMOHHAs) B MOJEKYJIax
cieayromux Bemects: Oz, HBr, CsBr, NazS, CCls, H,O?

Hanummure rpaduueckyro hopmyny monekynsl okcuaa yriaepona (IV). Ckonbko 6— u
TT- CBsI3€H B 3TOM MoJieKyIie?

Kakoii TuI1 KOBaJICHTHOM CBSI3H — MOJIIPHAS WJIM HETIOJISIPHAsI — B MOJICKYJIAaX CIICIYIOIIUX
Bemects: CO, HI, H2S, OF2, CH4? K aromaM KakphX 3JI€MEHTOB CMEILNAKOTCS OOIIue
AJICKTPOHHBIC TIAPHI B 3TUX MOJICKY1ax?

Tema Ne 4. PacTBopbl

UYto Takoe BOAHbBIE U HEBOJHBIE PACTBOPHI?

Onpenenutb MaccoByto aoito (%) xmopuna menu (Il) B pactBope, ecnu Ha 2 MoJst conu
npuxoauTcs 15 moiieit BOAbI.

Kak genstcs BemecTBa o paCTBOPUMOCTH ?

Tema Ne 5. I'maposu3s coseit

1. Omnpenenute cpeay pacTBOpoB (Kucias, HeWTpanbHas, ocHOBHas) U pH (>7, = 7, <7)
cienyromux conei:  FeSOs, NaxSO3,Na,SOs, FeSOs3. Hanummre BO3MOXHEIC
ypaBHEHUs PeakLUil THAPOIIN3a COJIEH.

2. CocTaBbTe ypaBHEHHUS THIPOIIN3A, IPOUCXOISIIETO MPU CMEIIMBaHUU pacTBOpoB KaS
u CrCls. Kaxnmass W3 B3STBIX CONiel THIPOIM3YETCS HEOOpPaTHMO [0 KOHIA C
00pa3oBaHNEM COOTBETCTBYIOIIUX COJICH.

3. Hanwmcare peakiuio Tupoin3a CUIMKaTa HaTPUs U ONPENIeIUTh CPely pacTBoOpa.

Bonpocs! k arTecranum:

I cemecTp

I pyOexnas arrectanmus

1.

[laiite onpeneneHre NOHATUNA: JIEMEHT, aTOM, MOJIEKYJIA, TPOCTOE U CIIOKHOE BEUIECTBO.
IToueMy 4YHCIIO W3BECTHBIX MPOCTBIX BEIIECTB, IPEBBIMIAET YUCIO HW3BECTHBIX
3JIEMEHTOB?

PykoBoacTBysick mpaBwioM ['yHaa, pacnpefeinuTe IO SHEPreTUYEeCKUM —sSYerKam

NMEKTPOHBI B CIEYIOIIMX COCTOSHUAX: a) 3p°; 6) 3d°.



10.

11.

12.

13.

14.

15.

16.

17.

B kakoil mocienoBaTeNbHOCTH, COrJacHO TpaBwily KiedkoBCKOro, MPOUCXOAUT
3aII0JIHEHUE  DJIEKTPOHAMM  BHEPreTUYECKUX YPOBHEU U TOLypOBHEH B
MHOT'03JIEKTPOHHBIX aTOMax?

Kakoii u3 momypoBHeli 3amonHsercs panee: a) 4S wmm 3d? 6) 5p wim 4d? Otser
MOTHUBUPYHUTE.

Kakoe MakcuMallbHOE KOJIMYECTBO 3JIEKTPOHOB MOXKET OBITH Y aTOMOB Ha MOCJEIHEM U
IIPEIIIOCIEHEM SHEPIeTUUECKUX YPOBHSIX?

Kakune u3 mpuBeleHHBIX KBAaHTOBBIX MOAYPOBHEH SBIAIOTCS AOCTPOCHHBIMU, a KaKHe
HEJJOCTPOCHHBIME 1 nodemy: 2st, 152, 2p*, 3d®, 4f1°, 3d'°, 6st, 3d?, 5142

[aiite coBpeMeHHOE ompeneneHue nepuoaudeckoro 3akona J[[.M. Menneneesa u
O00BSACHUTE CTPYKTYPY NEPUOANUECKON CUCTEMBI.

PykoBoacTBysice mpaBuioMm ['yHaa, pacmnpeienuTe MO DJHEPreTUYECKUM sSUelKam
3JIEKTPOHBI B CIEAYIOIIMX COCTOSHHUAX: a) 3p°; 6) 3d°.

Kakoe coctosHue aromMa Ha3bIBaeTCs HOPMaJbHBIM, BO30YyXaAeHHbIM? Kakxumu
crocob6aMy MO>KHO TIEPEBECTU aTOM B BO30YXAEHHOE COCTOsIHUE?

Kakue KBaHTOBBIE UHMCIA XapaKTEPHU3YIOT JHEPIeTUYECKOE COCTOSHHE DSJIEKTPOHA B
aToMe, ¥ KaKoB X (PU3HUECKUN CMBICT?

Kakue 3HaueHuss MOTYT NMPUHUMAThH: a) TJABHOE KBAaHTOBOE YHUCIIO; 0) OpOHTAIBHOE
KBAaHTOBOE YHCJIO; B) MArHUTHOE KBAHTOBOE YHCJIO; /1) CIMHOBOE KBaHTOBOE 4nciio? Uto
OTIpeNIeNIAI0T B aTOME KBAaHTOBBIE YncIIa?

Yro HazbIBaeTCs IJIEKTPOHHBIM OOJIakoM, aToOMHOW opoOuTanbio? Kakyio dopmy mmeer
S-, p-, d- aromHBIC OpOHTATH?

Kakue 251eKTpoHbI Ha3bIBAOTCA S-, P-, -, f- 2MeKTpOHaMU M KaKOBBI [T HUX 3HAYCHHUSI
OpOUTANLHBIX KBAHTOBBIX YHCEN?

Ha xakue 27€KTpOHHBIE CEMENCTBA JEIATCS IEMEHTHI 110 3alIOJIHEHUIO YHEPTETUYECKUX
nonypoBHei? KakuM 31eMEeHTOM HauMHAIOTCS, U KAKUM 3aKaHYMBAIOTCS IEPUOIBI?
CocTaBbTe 3JIEKTPOHHO—CTPYKTYpHbIE (DOPMYJIBI aTOMOB € MOPSAIKOBBIMH HOMEpaMu: 23,
50.

ATOMOM, KaKHX JIEMEHTOB OTBEUAIOT CIEAYIOIIME dIEKTPOHHbIE (GopMyIsL: a) 157, 282,
2p%, 3s?, 3p?; 6) 152, 252, 2pb, 3s2, 3p®, 3d°, 4s. YkaxuTe NX ceMeiiCcTBO, TIepHOI, TPYIITY,
HNOArPYMIY.

CocTtaBbTe AJIEKTPOHHO-CTPYKTYpPHBIE (DPOPMYIIBI aTOMOB YETBEPTOTO MEPHUO/IA: KaIbIIHS,

CKaHIus. K KakoOMYy CeMeﬁCTBy SJICMEHTOB OHU OTHOCSTCS?



18. HazoBuTe 371€MEHTHI, Y KOTOPHIX BaJEHTHbBIE 3JEKTPOHBI OMHUCHIBAIOTCA (OpMyTIamu:

a) 4s%, 4p* 6) 5st; B) 3d°, 4sl. B xakom mepuoze, rpymmne, MOATPYIIe HAXOIATCS 3TH

aneMeHThl? K kakomy cemMeiicTBy OHM OTHOCATCSA?

Oopazey bunema na pyoexcHuyro ammecmayuro

Bbuaer

1. Kakoe MakcMMajdbHOE 4YHCIO 3JCKTPOHOB MOXKET COJEpPXKATh IOJYypPOBEHb
opOHUTaIBLHOE KBAHTOBOE YKCIIO KoToporo L=0.

2. Jlns aroma 3nemMeHTa ¢ OpsSIKOBBIM HOMepoM 30 ykas3aTh:
— COCTaBUThH JICKTPOHHYIO M AJIEKTPOHHO-TpadUIecKyro GopMyIbr;

3. CIpyKTypa BaJ€HTHOTO »OJEKTPOHHOIO CJIOSl BhIpaxkaercss ¢opmysoit 2s°2pl,
OmnpenenuTh MOPSAIKOBBI HOMEp, Ha3BaHHE M JJIEKTPOHHOE CEMEWCTBO HTOrO
JIIEMEHTA.

B()l'[pOCLI K aTTeCTalum:

I cemecTp

II pybGe:xnas arrecranus

1.
2.

Uro HaspiBaeTcs okcuaom? Ha Kakue THUIIBI ACTSTCS OKCHIIBI?

Hanummre xumuueckue (opmynsl okcuaoB siementoB |l mepuoma mepuoamueckoit
CHCTEMBI, YIUThIBasi MAKCUMAJIbHYIO BaJIEHTHOCTh 3JIEMEHTOB. HazoBHUTE OKCHIBI.

Kakne w3 yKa3aHHBIX HIDKE OKCHJIOB SBISIOTCS OCHOBHBIMH, KHCIOTHBIMH H
amdorepusiMu? @) CrOs, LioO, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr203, SiOy,
BaO, PbO, B203, N20s. CocraBbte rpadudeckre GpopMyIibl OTMEUCHHBIX OKCHJIOB.
Hamummre ¢opMynbsl OKCHAOB, KOTOpblE MOTYT OBITh MOJYYEHBI NMPU  PA3JIOKEHUH
cepHoii, (ochopHoi, KpeMHUEBOM Kuciot;, ruapokcumos: Mmeau (I1) u xenesa (I11);
KapOoHaTa Kanblus, pocdaTa MarHusl.

C KakuMH U3 MEPEeYHCICHHBIX HUXKE OKCUI0OB MOXKET B3aMMO/IEHCTBOBATh: a) THIAPOKCH]L
Hatpus; 0) okcuna kaipiusa. P20s, BeO, K20, AlxOs, CO2, ZnO. HanumuTe ypaBHEHUSI
pEeakMii 1 HA30BUTE NPOLYKTHI PEAKIIHil.

C KakuMH H3 TIEPEYHCICHHBIX HU)XE OKCHIOB MOXET B3aMMOJICHCTBOBATH: a) CEpHas
kucnota; 0) ¢ochopusiii anrugpun. BeO, CrOs, MgO, AlO3, N2Os. Hanwumute
YpaBHEHMs PEaKIUi U Ha30BUTE MPOAYKTHI pEaKLUH.

Kakne coemwiHeHWs1 Ha3BIBAIOTCS TUAPOKCHIAMH, W HA KakKhe THIBI OHU JIEIATCA?
[IpuBenuTe NpUMEPBL.

Kakue coenunenus Ha3piBatoTcsl Kucinotamu? Ha Kakue rpymniibl 1ensaTcss KUCIOTHI: a) 110

cocraBy; 0) mo ocHoBHOCTH. [IpuBeauTe MpuMepsI.



10.

11.

12.

13.
14.

15.

16.

17.

18.

CocraBbTe (GOPMYJIBI KHUCIOT, COOTBETCTBYIOMIMM KHCIOTHBIM okcumam: SOz, SiOg,
As>0s, P20s, Cl207, CrOs, As203, CO,. Ha3oBuTe 3TH KUCIIOTHI, YKQKUTE KX OCHOBHOCTD
U cocTaBbTe rpaduueckre GOpMyIIbl ITUX KUCIOT.

Hamumure ¢opMynbl  CleayrOnMX KHCIOT: a) KpPeMHUEBOH; ©O) a30THOH; B)
optodochopHO; T) OPTOMBIIIBIKOBOW; JI) XPOMOBOH; JK) CEPOBOJOPOIHOM; 3)
OpOMOBOJIOPOJHON; M) XJOPHOH. VYKaXuUTe BO3MOXHBIE KHCIOTHBIE OCTATKH
COOTBETCTBYIOLIUX KUCIOT.

Hazosute anmonsl kuciot: a) HCO3, HoPOy', PO, POs%; 0) S04%, HSO., SOs%, CI:
B) S%, HS", HSO3", HPO4Z; ) HSiOs", COs%, Br, CrO4%; n) NOs', NOy', HAsO4>, AsO4*
; %) Br, CHsCOO", AlOz*, ZnO,%.

C kakuMH W3 TIEPEYHCIICHHBIX HIDKE BEIIECTB MOXKET B3aMMOJCHCTBOBATH (hochopHas
kucnora: As;Os, BaCly, H2SO4, NaOH, H»O? Hanwmure ypaBHEHHS peakuuii u
HA30BHUTE MPOIYKTHI PEAKIUH.

UTto Ha3bIBaeTCsl OCHOBAHMEM U 4TO Takoe mienoub? [IpuBeanre npuMepsi.

HazoBure caenyromue ocuoBanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH)s4; 6) AlI(OH)s,
TIOH, Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. Vkaxkure wux

KHCIIOTHOCTh W BO3MOJKHBIE OCHOBHBIE OcTaTku. CocTaBbTe rpaduueckue (HopmyIibl
OTMEUCHHBIX OCHOBaHHM.

Hanwmmre GopMyiisl OCHOBaHHIA, KOTOPBIM COOTBETCTBYIOT KaThoHbL: a) MgOH®, K¥,
Fe(OH)?*, Cr¥*; 6) FeOH?*, Cu?*, BaOH*; B) Sn(OH)2%*, SnOH*, Li*, CuOH*; T) Pb*,
Al(OH)2*, Au*; n) Fe(OH)*, Ba%*, Pd(OH)s*, AIOH?*,

Kakumu crocobamu MOXHO TMOJYyYUTh pacTBOpuMoe B Bojae ocHoBanue? [lpuBemute
YpaBHEHUS PEAKIIUH.

Hanumure ypaBHEHMsI peakUil MOJyYEHHs HEpPacTBOPUMBIX B BOJE THAPOKCHJIOB
neiictBueM KOH ma comu: MQClz, Alx(SOs4)s3, Cr(NO3)s, FeSOs, SnCl,. Kakue wu3
MOJIYYCHHBIX THAPOKCUIOB SBISIOTCS aM(pOTEPHBIMU?

Kakne xumuueckue coeInHEHHs Ha3bIBaloTcsl coilsgMu? Kakne OBIBalOT THUIBI COJIeii?
[IpuBenuTe NpUMEPHI.

Oopaszey 6unema na pyoeixcuyro ammecmayuro
buaer

Hanumure ¢opMyasl OKCHIOB S- M P-3JIEMEHTOB MSATOrO IMEpHOa MEpUOTUYECKOi
CHCTEMBI, YUYUTBIBas WX BBICIIYI0O BAJICHTHOCTh. YKAKHTE XHMHUYECCKHHA XapakTep
OKCHJIOB.

Hanummre a)ans kuciaotr HasPO4 u HCIO3 Bo3MOXHBIE KUCIOTHBIE OCTATKH M (HOPMYIIBI
COOTBETCTBYOLIMX OKcHI0B; 0) it ocHoBanuii NaOH u Fe(OH)2 Bo3MoskHBIE OCHOBHBIC

OCTaTKU U (POpPMyNbl COOTBETCTBYIOUIMX OKCHIOB; B) rpaduyeckue Gopmyinsl HzPOs u
Fe(OH)s..



10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

3anumuTe ypaBHeHHs peakuuil B3aumoeictBus amporepHoro Cr(OH)sC pactBopamu a)
TUAPOKCHIA HATPUST; 0) COMSTHON KUCITIOTHI.

Bomnpocsl k 3auery

Kakue KBaHTOBBIE YHCIa XapaKTEPU3YIOT SHEPreTUUYECKOE COCTOSHHE 3JIEKTPOHA B
aToMe, M KaKOB UX (PM3MYECKHid CMBICIT?

Kakue 3HaueHHMs MOTryT NpPUHHMMATh: a) TJIAaBHOE KBAaHTOBOE 4YHCIO; 0) opOHTalbHOE
KBAaHTOBOE YHCJIO; B) MArHUTHOE KBAHTOBOE YHCJIO; /1) CIMHOBOE KBaHTOBOE unciio? Uto
ONPENENA0T B ATOME KBAaHTOBBIE Uncia’?

Uro Ha3bIBacTCS AJIEKTPOHHBIM 00JaKoM, aTOMHOU opburtanwsio? Kakyio dopmy mmeer
S-, p-, d- atomHbIC OpOUTATH?

Kakue 371eKTpoHbI Ha3bIBAIOTCS S-, P-, -, f- ayekTpoHAME U KAaKOBBI JJIsi HUX 3HAUYCHHUSI
OpOUTANIbHBIX KBAHTOBBIX YHCEN?

Kakue 3HaueHusi MOXET MPUHUMATh MAarHUTHOE KBAHTOBOE YHUCJIO MpPHU OpOUTATIHLHOM
kBaHTOBOM uucie: | = 2,3,4? CkoJabKO 3HEPreTHUECKHX SUCeK HA TaHHBIX MMOIyPOBHSIX?
CKOJIbKO ¥ Kakue TMOJYPOBHM HMEIOTCS Ha TPEThEM SHEPreTHueckoM ypoBHe? Uem
OTJIMYAOTCS SJIEKTPOHBI 3TUX OLYPOBHEH?

Chopmynupyiite npuniun [laymu u, pyKOBOJACTBYSICh UM, PACCUMTANTE MaKCHMAILHOE
YKCJIO JIEKTPOHOB HA TPETHEM SHEPTrEeTUUECKOM YPOBHE.

Kakym mnpuHIUIaM MOAYUHSIETCS PACIPECICHUE 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM B MHOTO3JIEKTPOHHOM aroMe? B ueM ux cymHocTs?

PykoBoactBysice mnpaBwiom ['yHma, pacnpefenutTe MO SHEPreTUYECKUM sYeiiKkaM
3JIEKTPOHBI B CIEAYIOIIMX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoii mocnegoBaTeNbHOCTH, COMVIACHO TpaBmiry KJ€dKOBCKOTO, MPOUCXOAUT
3al0JJHEHUE  3JIEKTPOHAMHU  JHEPreTHUYECKUX YpOBHEM U TOIypOBHEW B
MHOTO3JICKTPOHHBIX aToMax?

Kakoii u3 momypoBHei#l 3amomnHsercss panee: a) 4S wmm 3d? ©) 5p wimm 4d? Otser
MOTHUBHpPYWTE.

Kakoe mMakcuManbHOE KOJTHUYECTBO SJEKTPOHOB MOXET OBITh Y aTOMOB Ha MOCJIETHEM H
MPEANOCTEIHEM IHEPTETUUECKUX YPOBHSAX ?

Kakue u3 mpuBeAEHHBIX KBAHTOBBIX IOJYPOBHEW SIBISIOTCS JTOCTPOCHHBIMH, a KAaKUE
HEJJOCTPOEHHBIME 1 Todemy: 2st, 152, 2p?, 3d®, 4f10, 3010, 6s?, 3d?, 5142

Jlaiite coBpemeHHOe omnpeneneHue nepuoanueckoro 3akoHa J[.M. MenneneeBa u
O0OBSCHUTE CTPYKTYPY NEPHUOINUECKON CUCTEMBI.

CKOJIBKO 3JIEKTPOHOB HAaXOAUTCS Ha BHEIIHEM HHEPreTUYECKOM YPOBHE aTOMOB
AJIEMEHTOB, CTOSIIMX B Hadalie MU B KOHIIE Kaxjaoro mnepuoaa? Ha kakux moaypoBHSX
HaXOJATCSI 3TU 3IEKTPOHBI?

HaiiTe ompeneneHne TOHITHH: «EPHON», «TPYMIay, «IIOATPYMNAa» C TOYKUA 3PEHUS
CTPOEHHUSI aTOMa.

Yrto o3HavaeT I JAHHOTO aTOMa HOMEp TIEpHo/ia, HOMEP TPYIIIbI?

Yem 00ycnoBIIEHO HalIWuWe MOATPYII B mepuoaundeckoit cucreMe? CKOMBKO M KaKHX
AJIEKTPOHOB HAXOJUTCS Ha BHEITHEM YHEPTETUUECKOM YPOBHE DJIEMEHTOB: a) yriepoja u
tutana (1V); 6) mapranma u xiopa (VII)?

ITouemy mepBbIi IEPHOJ COCTOUT JIMILB U3 IBYX 3JIEMEHTOB?

Ha xakue 3nekTpoHHbIE cCeMENCTBA AENSTCS SJIEMEHTHI 10 3al0JIHEHUIO SHEPTeTUYECKUX
noxypoBHein? Kakum »eMEeHTOM HAaUMHAIOTCS, M KaKUM 3aKaHYMBAOTCS MEPHOJIBI?
CocTaBbTe DIIEKTPOHHO-CTPYKTYPHBIE (POPMYIIBI aTOMOB YETBEPTOTO MEPHOAA: KaJbIlus,
CKaH/IMsI, XpOMa, >eje3a, MBIbsika, aproHa. K kakomy CeMeHCTBY SJE€MEHTOB OHU
OTHOCSTCS?

HazoBuTe s1meMeHTBI, Y KOTOPBIX BaJ€HTHBIC 3JEKTPOHBI OMHUCHIBAIOTCA (HOPMYTaMU:
a) 45, 4p*; 6) 5s%; B) 3d°, 4sl. B kakom mepuoe, rpyme,



23.

24.

Kakoii u3 31eMeHTOB SIBIIETCSI CaMBIM CHIbHBIM BOCCTAHOBUTEIEM?
CaMBbIM CHJILHBIM OKHUCIIUTEIIEM?

OO0ObsicHUTE, TOUEMY pa3IMdyMe B CBOMCTBAX XpoMa U CEpbI, XJOopa U MapraHiia BEJIUKO

JUIA HU3KHUX CTENICHEH OKUCICHUS M HE3HAYNUTEIIHHO JJIA BBICIIHX?

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

Yto Ha3pBaeTca okcuaoM? Ha kakue THUIBI JeIATCsI OKCUIBI?

Hanumure xumuyeckne (opmynsl okcunoB 3iementoB |l mepuoma nepmomudeckoit
CUCTEMbI, YUUThIBAsE MAaKCUMaJIbHYIO BaJIECHTHOCTh 3JIeMeHTOB. Ha3oBUTE OKCUBI.

Kakme w3 yKka3aHHBIX HHUXKE OKCHJIOB SIBJISIOTCS OCHOBHBIMH, KHUCJIOTHBIMU H
amdorepusiMu? a) CrOs, LioO, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr203, SiOy,
BaO, PbO, B203, N20s. CocraBbre rpaduueckie GopMysabl OTMEUCHHBIX OKCHIOB.
Hanummure ¢opmynbl OKCHIOB, KOTOpbIE MOTYT OBITh MOJYYEHBI MPH  PA3JI0KEHHUH
cepHoil, GocdopHoii, kpeMHUEeBO# Kucnot; ruapokcunoB: wmeau (1) u xeneza (I1);
kapOoHaTa KajbIus, ochara MarHusi.

C KakuMH U3 MePEUNCICHHBIX HIKE OKCHJIOB MOXKET B3aUMOJICHCTBOBATH: ) TUAPOKCH]]
Hatpus; 0) okcun kanbims. P20s, BeO, KO, Al,O3, CO2, ZnO? Hanuiute ypaBHEHHS
peaKkIui U Ha30BUTE IIPOYKThI PEAKIUH.

C xakuMM M3 TMEPEUMCICHHBIX HU)XE OKCHJIOB MOXKET B3aUMOJICHCTBOBATh: a) CEpHas
kucinota; 0) dochopusiii anruapua. BeO, CrOs, MgO, AlOz, N20s. Hanwumure
YpaBHEHHUS PEaKIUil 1 Ha30BUTE MPOAYKThI pEaKIUi.

Kakune coequHeHMs] HA3bIBAIOTCS THUIPOKCHIAMHU, M Ha KaKWe THUIIBI OHU JENSTCS?
[TpuBenuTe mpUMEpHI.

Kakue coequHeHus Ha3bIBarOTCS Kuciaotamu? Ha kakue rpymimbl AeTSTCs KHCIOTHL: a) TI0
cocrtaBy; 0) mo ocHoBHOCTH. [IpuBeauTe npumepsl.

CocraBbTe (HOpPMYIIBI KHCIOT, COOTBETCTBYIONIUM KHCIOTHBIM okcuaam: SOz, SiOp,
As20s, P20s, Cl,07, CrOs, As203, CO,. Ha3oBuTe 3TH KHCIOTHI, YKOKUTE UX OCHOBHOCTb
U COCTaBbTe Tpapuueckre GopMysbl ITUX KUCIOT.

Hamummre ¢opMynsl  cieayrommx KHCIOT: a) KpeMHHEBOH; ©) a30THOH; B)
opToQocopHO; T) OpPTOMBILUILIKOBOM; /) XpOMOBOH; ) CEpPOBOJOPOIHON; 3)
OpOMOBOJIOPOJIHOM; M) XJIOPHOW. VYKaXUTE BO3MOXHBIE KHUCIOTHBIE OCTAaTKH
COOTBETCTBYIOIIUX KUCIIOT.

HazoBute anmonsl kuciot: a) HCO3", HoPOy', PO, POs%; 0) S04%, HSO4, SO3%, CI':
B) S%, HS", HSO3", HPO4%; r) HSIiOs', CO3%, Br, CrO4*; 1) NOs', NO7, HAsO4%>, AsOs*
; %) Br, CHsCOO", AlOs*, ZnO,%.

C kakuMH W3 TIEPEYHCIICHHBIX HIDKE BEIIECTB MOXKET B3aMMOJICHCTBOBATH (hochopHas
kucmora: AsyOs, BaCly, H2SO4, NaOH, H»O? Hanwmkre ypaBHEHHS peakuuii u
HA30BUTE MPOAYKTHI PEaKIIUH.

Uto Ha3pIBaeTCA OCHOBAHHWEM U YTO Takoe mienous? [IpuBenure mpumeps.

HazoBure caenyromue ocuoBanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH)4; 6) Al(OH)s,
TIOH, Sn(OH)s4, Mn(OH)2; B) CuOH, Fe(OH)., Fe(OH)s, Mn(OH)s. Ykaxure ux
KHCJIOTHOCTh W BO3MOXKHBIE OCHOBHBIE OocTaTku. CocTtaBbTe Tpadudeckue (GOopMYyIIbI
OTMEUEHHBIX OCHOBaHHM.

Hanumuire GopMylisl OCHOBaHHMH, KOTOPBIM COOTBETCTBYIOT KaTHOHBL: a) MgOH®, K,
Fe(OH)?*, Cr3*; 6) FeOH?*, Cu?*, BaOH"; B) Sn(OH).?*, SnOH*, Li*, CuOH*; r) Pb*,
Al(OH).*, Au*; n) Fe(OH)", Ba?*, Pd(OH)s*, AIOH?",

Kakumu criocobamu MOXHO TOJTYyYUTh pPacTBOpUMOE B Boje ocHoBaHue? [IpuBenute
YpaBHEHHUS PEAKIUH.




Oopaszey oOunema na 3auem
BUJIET Nel

1. Jns aTroma 3ieMeHTa ¢ OPsIIKOBBIM HoMepoM 20 yKa3aTh:
— mnonoxenue B Ilepmomudeckoit cuctemMe 3JeMEHTOB  (Nepuoj, TpyIma,
MOATpYMIa);
— COCTaBUTH DJIEKTPOHHYIO U 3JIEKTPOHHO-TPAPUICCKYIO (DOPMYITBL;
— ONIpeleTuTh CBOMCTBO (METalI, HEMETaIL);
— Ha3BaTh BAJCHTHBIC dJICKTPOHBI,
— yKa3aTh BAJIGHTHOCTh JTOrO JJIEMEHTAa B HOPMAaJbHOM U BO30YXJICHHOM
COCTOSIHUW;
— YHCJIO MTPOTOHOB, HEUTPOHOB, AIEKTPOHOB.
2. C xakuM¥ U3 MEPEUYHCICHHBIX BEIIECTB MOXKET PEardpoBaTh OKCHUJ KAJIBIUS: OKCHI Oapwus,

Bo/a, ¢ocdopHas kuciora, okcun xiopa (VII), rugpokcus xanus, HUTpAT IUHKA. 3alUIIATe
YpaBHEHHSI BOBMOYKHBIX PEAKIIMI Y HAITUIIUTE MPOYKThI PEaKIIHA.

3. BanummTe ypaBHEHUs peakiiuii B3aumozaenctBus amporepuoro Zn(OH)2 ¢ pactBopamu: a)
THJIPOKCHUIA HATPUST; O) COIISTHOM KHCIIOTBI.

Hayoosa A.JI.

8. YueOHO-MeTOAMYeCcKOEe M HH(POPMALMOHHOE 00ecedeHne TUCIUTITHHBI

Ha caiite 6ubnunoreku I'THTY npencraBnens! Bce yueOHO-METOIUYECKUE MaTepUaibl Kapeapsl
OuHX, nexkuuu 1no xuMuu, J1a0OpaTOPHBIN MPAKTUKYM IO OOLIeH M HEOPraHWYECKOH XUMMH,
BOIIPOCHI TPOMEXKYTOUHBIX aTTECTALUN U T.JI.

a) OCHOBHAasI JINTEpaTypa:

1. I'muaka H.JI. O6mas xumwus. YueOHuK anst OakamaBpoB. - M.: FOpaiir. 2013. - 898 c.
HNmeercs B OMOIHOTEKE

2T'abpunssn O.C., OctpoymoB W.I'. Xumus 3-e wusganue. M.; W3natenbckuil LEHTP
«Axagemusy. 2014. - 304c. Umeercs B OuOIHOTEKE

3.TperpsixoBa lO.JI. Heopranmueckas xumusa B 3-x Tomax. M.: HM3gaTenbCkuid LIEHTP
«Axkagemusi». 2012. - 240c. Nmeetcs B Oubnmnoreke

4.T'ony6eB A.M., I0.A. Jlebenes, [.H. ®anee. Xumus. YueOnuk ais 6akanaBpoB. M.: FOpaiir.
2014. — 527c. Umeercs B OUOIHOTEKE

5.®ponoB B.U. IlpakTukym mo oOmieii m HeopraHuyeckod xummuu. [locoOme nmisi CTyIeHTOB
By30B. — M.: [Ipoda, 2002. — 304 c¢. meetcs B 6ubnmmorexe

6.I'muaka H.JI. 3agaun u ynpaxxaeHus mo oOmielt xuMun. YueOHoe mocobue sl By30B. - M.:
Unrerpan-Ilpecc, 2005. - 240 c. Mmeercs B 6ubnnorexe



7.AxmetoB H.C. Heopranuueckas xumusi. YueOHoe mocodue /yist By30B. - M.: Bricmias mikoia,
2002. - 743 c. meeTcs B OubnmnoTexe

0) 1OMOJIHUTE/IbHASA JIUTepaTypa:

1. 'manaka H. JI. O6mas xumus. — M.: Uarterpan-Ilpecc, 2002. — 728 c.

2. Kapanerssan M.X., Ipakua C.M. OOmas u Heopranuueckas xumus. — M.: Xumus, 2000. —
592 c.

3. Jlumun P.A., Monouko B.A., AnngpeeBa JIJI. Xumuueckue CBOWCTBA HEOPraHUYECKUX
BemecTs. — M.: Xumus, 2000. — 479 c.

4. CsunnoBa JI.JI. Xumudeckue MeTonsl aHamuza. Wnentudukamums BemectBa. Yacte 1:
VYuebnoe nmocobue. - Tomck: TITY, 2008. - 74 c.
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6. Bacwibes, Bnagumup [laBnoBuy. AHanutudeckas xumus: yueOHuK: B 2 kH. /B. I1. Bacuibes.
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B) Internet-pecypcsr:
1. caitr Grormaorex [THTY wwwv.gsol.u/library;,
2.0a3a TepMOJIMHAMHUYCCKUX JaHHBIX — http://webbook.nist.gov/chemistry/;
3. 0a3a TepMOIMHAMUYCCKMX KOHCTAHT YMCTHIX BemecTB — http://cea.grc.nasa.gov/;
4. TepMOJMHAMHYCCKHE CBOMCTBa WHIWBUIyalIbHbIX BemiecTB. CrpaBounoe wusganue /B.IL
[mymko (OTBETCTBEHHBIN pegakTop) — http://www.chem.msu.su/rus/tsiv/;
5. Tabmatta J1 M. Mennereena hitp/Amawvwebelements.com/

9. MaTepuajibHO-TEXHHYECKOE 00ecrieueHne T CIHTITHHbI

B yueGHOM mnpouiecce A 0CBOEHUS AUCIUITIIMHBI UCTIOIB3YIOTCS CIIEAYIOIINE
TEXHUUYECKUE CPEICTBA!

-XUMUYecKas JJabopaTopusi, XUMUUYECKHE PEaKTUBBI,

-KOMIBIOTEPHOE U MYJIbTHUMEIUIIHOE 00Opy[oBaHUE (HA JEKIUAX, JJIi CAaMOKOHTPOJISA
3HAHUM CTYJEHTOB, /s OOECHeuYeHUs CTYJEHTOB METOJMYECKUMH PpEKOMEHJALUSIMU B
AIIEKTPOHHOH (opMme);

-npubopsl U 000pyAOBaHHE Y4eOHOro Ha3Ha4yeHUs (TPU BBINOJHEHUHU J1TAOOPATOPHBIX
pabor);

[IporpaMMoil ~ NUCHUIUIMHBI  OPEIyCMOTPEHO  MCMOJb30BAaHHE  COBPEMEHHBIX
IPOTPaMMHBIX KOMITJIEKCOB M TEXHOJIOTUH /17151 00padoTku pe3ynabraroB HUPC.
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