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1. e ocsoenust AMCUMILINHB

[{eAbl0 OCBOCHMSA JMCUMIUIAHBL « XuMus» ABaAeTcs (GopMupoBaHHe OO0 XHMHUCCKOro
MHPOBO33PCHIS, IOHUMAHNS CYUHOCTH XHMHYCCKHX B3aUMO/CTICTBHIT, MMCIOULHX MECTO B IPHPOJIC
M ONPEACTAIOUIX XHMHYCCKYIO (POPMY JABHAKCHHA MATCPHH, H PA3BHTHC XHMHUCCKOIO MBIIICHHA B
06LEME, HEOOXOIMMOM U1 OCBOCHHS XHMHYCCKHX OCHOB Hayk 0 3emie.

2. Mecto aucumnannsl B crpykrype OINOII

Jucimnianna  «XuMHs»  OTHOCHTCA K AuHciiiuimHam  0a3oBoii  wacTH  OCHOBHOM
npodeccHonanboil  06pa30BaTEIBHOI NPOrpaMMBl TIOArOTOBKH 0AKanaBpoB (10 HANPABICHHIO
noaroroskn  05.03.05 — Tlpuknagnas TrHAPOMETCOPOIOTHA, HanpasicnnocTs (npoduas) —
[MpuKkaagHas METCOpOIIOrHA.

Jlig oCcBOCHHA JAHHOH JMCHHIUIHHBL 00Y4alomecs J0IKHbL OCBOHTEL pa3jle/ibl AHCUHIVIHH
«Xumusan, «Duspkan 1 «MaremaTnkay B pamkax 0a3oBoro cpeanero obpasosanus. B pesyasrare
OCBOCHMS JIAHHBIX JMCUMIUIMH B 00beMe cpeaHero odpazoBaHus 00YYaIOUMHCA J0MKCH BIAIACTDH
Ga30BLIM TOHATHITHEIM AIITAPATOM XHMUH, PHIMKH M MATCMATHKH, YMCTh 3allHCHIBATE (POPMYJIbI
XHMHYCCKHX COCAMHCHHI M YPABHCHHS XHUMHUCCKHX PCAKUMH, BBINOIHATE MATCMATHYCCKHE
BBIMHC/ICHHS, TPAMOTHO NPUMCHATH CAMHIIBI H3MCPEHHS OCHOBHBIX (PH3NKO-XHMHYCCKNX BEANHUH.

Jlncunnmina «XuMus» aBasercs 6a30B0il 11 OCBOCHHS JMCUHILIHH « JKOI0THA», «Kontpois
3ArpsA3HCHUA TIPHPOJIHOI Cpe/ibi».

3. Komnerenuun odyqatouierocsi, popMupyemMbie B pe3syibTare 0CBOCHHs THCHHILIHEBI

HPOHCCC H3YYCHHSA JIMCUHILIHHBL HATIPABJICH HA 4)opmupouamlc CACIYHOIIHX KOMITCTCHITHI:

Kon Komnerennus
KOMIIETEeHIHH
OITK-1 O6nanars cnOCOOHOCTLIO MPEICTABUTL COBPEMCHHYIO KapTHHY MHPA Ha OCHOBE
(YaCTHHHO): 3HAHHI OCHOBHBIX [OJIOKCHMI, 3aKOHOB M MCTOJMOB CCTCCTBCHHBIX HAYK,
(hU3MKH M MATEMATHKH.

B pesyiabTate OCBOCHHA KOMIETCHUMH B PaMKaX AMCHMILIHHBL «XHMHA» 00yHalouuiics
JOTKCH

3HATH:

— OCHOBHBIC XMMHHYCCKNC NOHATHA U 3aKOHBI XMMHI;

— OCHOBHBIC 110/I0/KCHHA COBPEMEHHOI TCOPHI CTPOCHHA aTOMa M TCOPHH XHMHUCCKO# CBA3N]

—~ XUMHYCCKHE CBOHCTBA M ICHCTHYCCKYH) B3aHMOCBA3b OCHOBHBIX KIACCOB HECOPraHHYCCKHX
COC/IHHCHUH;

— OCHOBHBIC 3aKOHOMCPHOCTH TPOTECKAHHA XUMHYCCKHX MPOICCCOB;

~ XMMHYCCKHIT cocTaB arMocdepbl 3eMiH;

— 0CODEHHOCTH HPOTEKAHMA XMMHIECKHUX NPOIECCOB B aTMocdepe;

~ OCHOBHBIC NPHPOIHBIE M AHTPONOICHHBIC HCTOUHHKH aTMOC(EPHBIX IPHMCCCIT;

yMeTh:
~ HPHUMCHATH XHMHYCCKHC 3aKOHBI JUIA KOJAWICCTBCHHOTO ONHCAHNA XMMHYCCKHX ABICHHH U
NPCBpaLICHHI;
—na ocHosanuy TICPHOJMYECKOTO 3aKOHA M CTPOCHHA SJICKTPOHHBIX 0D0/I0YCK ATOMOB
AICMCHTOB ﬂpOl'HOBHpOBa'I'b CBOMCTBA U PEAKIIHOHHY IO CnocoOHOCTh XUMHUCCKHX WICMCHTOB H MX
COCJIMHCHMIT;




— PacCHHTLIBATH IHCPICTHYCCKHC XapaKTCpHCTHKH XHMHYCCKHX [IPOHCCCOB, uporuomposa'rb
HanpapjiacHue 1 I‘ﬂyﬁlllly UX NPOTCKAHMA]

. 06pama‘rbcx C .’lIlﬁOpil’l'OPllblM 060py[l()BililllCM H PCAKTHBAMH. BBLIOJHATL llpOCTCﬁ[UHC
XHUMHYCCKHE ONepauuH, NPpHMEHATL Hpasiiia TeXHHKH OC30MacHOCTH npu pQGOTC B XHUMHYCCKOH
JlﬂGOpi\'l‘Oplﬂl. COCTAB/IATL OTYCT O BRHTOIHCHHOM XHMHYCCKOM YKCIICPHMCHTE]

BJIA/IETh:

— XHMHYCCKOIT TEPMHHOJIOIHCH!

— HaBBIKAMH PabOTBI ¢ XHMHYCCKOI JIMTCPaTYpOil H CHIPABOYHHKAMH (pH3NKO-XHMHUECKHX
BC/THYHH.

OcHOBHBIE PU3HAKH NPOABICHHOCTH (POPMIPYEMBIX KOMIICTCHIIMIT B Pe3yJIbTaTe OCBOCHHS
JMCHMIUINHBE « XM CBC/IEHBI B TADJIMIIE.
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4. CTpyKTYpa H COjJlepARAHHE IHCHMILIHHBI

OO6uias TPYA0EMKOCTh JHCUHIUIHHBI COCTABIALT O 3aUeTHLIX ¢jiuuniL, 216 yacos.

O0bEM AMCHHILIMHBI Bceero wacos
Ounasn dopma 3aounan opma
obyuenus 0byueHus
2015, 2016, 2017, 2018 22. | 2014, 2015, 2016, 2017,
nabopa 2018 22, nabopa
Odmas TpYA10EMKOCTD AHCHHILTHHbI 216
Konrakruas padora ofyuaiommxces ¢ 112 16
npenojasaresiM (Mo BHAAM aYAHTOPHBIX
yueOHbIX 3aHATHIT) — BCEIO:
B TOM 4HCIIE:
JACKIHH . A .. 6
NPAKTHYECKHE 3aHATHA 3% 0l | 10
71a00paTOPHBIC 3aHATHA 32 -
Camocrositesibnas padora (CPC) — 104 200
BCCIO:
Bua  npomemxyroumoii  arrecraunmm 3auer, dk3amen IK3aMen
(3auer/IK3aMen)
4.1. CrpyKkTypa AHCUHILTHHbI
Ounas gopma odyuenus
2018, 2017, 2016. 2015 roja nabopa
Buiwl yuednoii » 5
padorbl, yac. =
s 2 2=
= z o E Dopmbl E:g' z ;
Ne Paznen 2| = E 5 | B - TeKyuero < 2 < §_§
n/n JAHCHHILTHHBI s| B[22 Bl & & KOHTPO.19 a 87 s 2
Ul 2 |& B = §\g yCNeBaemMocTH - ez
S|1&sR g 53 | €%
S | 2 ZE
= S il
OcHoBHBIC : '3xcnpccc-or1poc
il - [Iucemenneii oTyeT no
i it 1| 4 12 16 | naGopatopHoii paboTe 1 ero 6 OI1TK-1
MOHATHA W 3aKOHDI
G JamMTa
] * Kontponsnas pabora Nel
Crpocnue aroma 1
[Tepnoanyeckas i T
4 || SHcroMe 4 g ¢ 8 'HHIlH[:?.HIlyaJlEHOC 3azaHue a QK]
XHMHUYCCKHX
ICMCHTOB
3 | Xumnueckas css3b I | & 2 6 * DKClpece-onpoc - OTIK-1
4 OcHoBHBIC | 16 6 | :)Kcnpccc-orjpoc 4 OMK-1
3AKOHOMCPHOCTH - [TnceMmenHBI OTYET MO




NpOTCKAHMNA naboparopHoii padore 1 ero
XHMHYCCKHX 3amnTa
HpoLCCCoB - Kourponbnas padora Nel
- Drenpecce-onpoc
- [TucsMeHnsii 0TYCT 110
5 | Croiictsa pactsopos | 1l [ 10 14 10 | naboparopHoii pabote u ero 6 OIIK-1
JaluTa
- Konrtposabnas pabora Ne2
* DKenpecc-onpoc
OKHCIUTENBHO- P F
BOCCTAHOBIFTELMLIC * ITucbMEHHBIH OTYET 110
6 mf{ 8 10 6 | naboparopHoii paborte u cro 4 OIK-1
peakiuu. OCHOBBI
ICKTPOXHMHUH e
; XHMHF
* Kontponwnas padora Ne2
XHUMHYCCKHE o Beiibateioe
7 | npoueccel B |12 3 7 e P P - OINK-1
* UHamBuayanbHOE 3a1aHue
armocepe
HTOTO 48 64 77 20
Tpy0eMKOCTDL ¢ YHEeTOM NMOAIOTOBKH 1 ¢a4yH sK3ameHa (27 uacos) 216
3aounasi popma odyuennn
2018, 2017, 2016, 2015, 2014 roxa nabopa
Bubl yuednoii g
padoTkl, Hac. ol
<
z = 3 =
- 28 | 3%
= o @ Dopmbl = z =
o ¥ = = ) g == 9z
Ne Pasnen Z - TEeKyero SSd| 28
n/n JMCHHILIHHBL Zz| = §_§ = L5~ KOHTPOJIs m g7 ER2
Z E =z 3 § yerneBaeMocTH &g 2 2
Q { <,
= 2z3 38 EE |87
S« = = ¥
S o = Q=
] = Mmo=
= &) =
OcHoBHBIC
XHMHUYECKHE = ‘
1 1| - 2 30 | - Kourpoabnas pabota Nel - OIlK-1
MOHATHSA H 3aKOHBI
XHMHH
Crpoenne atoma
[Tepnojnueckas
2 | cucrema El' 2 - 20 |- 2 OITK-1
XHMHHCCKHX
IICMEHTOB
3 | Xumuueckas CBi3b 1| - - 10 |- - OITK-1
Ocnosiibie
3aKOHOMCPHOCTH
4 | nporekanus I] 2 - 30 | - Kourponshas pabora Nel 2 OITK-1
XHMHUCCKHX
POLIECCOB
5 | Ceoiicrea pacteopor | | | — 6 41 | - Kourponsnas pabora Ne2 - OIIK-1




OKHCIANTEILHO-
BOCCTAHOBHTECIIbHBIC
peakunu. OCHOBbI
PICKTPOXHMHH

1 | - 2 30 | - Kowtpombhas pabora N2 | — OITK-1

XHMHUYCCKHE
7 | npoliecchl B | 2 - 30 | - - OIK-1
atmocdepe

HTOIo 6 10 191 4

TpyA10CMKOCTE ¢ YUCTOM TIOINOTOBKM U ¢/1a4H dK3aMcHa (9 wacos) 216

4.2. Cosepkanne pa3ie/ios JHCUHILITHHBI

OCHOBHBIC XUMHUYECKHE MOHATHS H 3aKOHbI XHMHH

OCHOBBI aTOMHO-MOJICKY/IIPHOIO YYCHHA: ATOM, H30TON, XMMHHYCCKHH JICMCHT, MOJICKYJIA,
OTHOCHTECIIBHAA ATOMHAA M OTHOCHTE/IbHAA MOJICKY/IAPHAA MACCHI,

OCHOBHBIC CTEXHOMECTPHUCCKHC MOHATHA M 3aKOHBI XHUMHH. 3aKOH COXPAaHCHHA MACChl.
Ko/M4ecTBO BCICCTRA, MOJIB, MOJISIPHAS Macca, MOJAPHBIA 00beM. 3aKkOH ABOrajipo, CICACTBHE H3
3aKoHa ABOIajApo. 3akoH MOCTOAHCTBA COCTaBa. 3aKOH KParTubiX OTHOWICHWI. DxBuBateHt, (akrop
IKBHBAJICHTHOCTH, MOJSPHAas Macca IKBUBAICHTA, MOJIAPHBIT 00BLCM IKBUBAJICHTA, KONUHMECTBO
BEIIECTRA HKBHBAJICHTOB. 3aKOH HKBHBAICHTOB.

XHUMHUCCKasi peakilis, CTCXHOMETPHS XMMHUYCCKON PCAaKIMH, YPABHCHHC XHMHYCCKOIl
peakmin. OCHOBHBIE IPHHLIMITBL KIACCH(PUKAIMN XMMHUCCKUX PEAKUMIL.

OCHOBHBIC KJIACCHI HCOpraHmveckux coejauncnnii. Knaccupuxauua, METob HOAYHCHHA,
XHMHYECKHE CBOHCTBA, HOMCHKIIATYPA OKCHIOB, IMJIPOKCH/I0B, COJICH.

Crpoenune atoma i [lepuoanueckas cucTeMa XMMHYECKHX YIEMEHTOB

CoBpeMeHHBIC NPEACTABICHHA O cTpoeHHn atoma. KBaHTOBOMCXAaHHYCCKAS MOJICNb ATOMA.
KoprycKky1spHo-BoiHOBas npupoja atekrpona. [lpunumn neonpenenennoctu B, Ieiisendepra.
Bonuosas ¢yukuus. Aromuas opoutans. Kpantoseie uncia. [Toustus JHCPreTHUSCKOro ypoBHS M
IMCPreTHYCCKOTO NMOAYPOBHSA iekTpoHa B atome. Mpunumn IMayan. Pacnpenenenne 2iekTpoHos B
MHOTO2/IEKTPOHHBIX atoMax. [Ipuuumn munmmyma SHepruu. [lpasuna Kieukoscekoro. [lpasuito
XyH/a. DJICKTPOHHBIE KOH(PHIYPAIIMH aTOMOB H [IPOCTBIX HOHOB. 8-, p-, d- 1 f~IneMeHThL.

Banentnocts. Banentupic 21¢kTpotbl. OCHOBHOE M BO30YKACHHOE COCTOAHNC 3ICKTPOHOB B
atome. BajeHTHBIE BO3MOKHOCTH aTOMOB XHMHUCCKHX JJICMCHTOB.

[Tepnoanveckuii 3akoH MeHjieneeBa Kak 0OCHOBA NICPHOIAHYCCKOH KIacCH(pHUKaunu XUMHYCCKHX
IeMeHTOB. [IpHuMHA NEPHOAMMHOCTH CBOMCTB XHMHUCCKHMX SICMCHTOB M 00pasyeMbX MMM
cocauHcHuil. [lepHojnueckas cHcTeMa XHMHYCCKMX ICMCHTOB KaK rpauueckoe BbIPamCHUC
nepuoanydeckoro 3akona. Crpyxrypa [lepHoanueckoit cHcTeMbl XMMHYECKHX YICMCHTOB: Maabic M
OO/IBLUMC MCPHOJIBI, IIABHBIC M TODOYHBIE TTO/UPYIIILL.

ATOMHBII Pajgnyc, HCPrus HOHU3ALMN, IHEPTUA CPOJACTBA K IICKTPOHY, OTHOCHTCILHAA
IEKTPOOTPHLIATEILHOCTL ATOMA WICMCHTA; 3aKOHOMECPHOCTH M3MCHEHHA THX XAPAKICPUCTHK 110
rpynnaM i neprojaM. [lepnoniHocTs KHEI0THO-0CHOBHBIX B OKHCIIHTE/IBHO-BOCCTAHOBUTE/IbHBIX
CBOMCTB 2J1eMCHTOB H HX COC/MHCHHUI,

Xumuueckas ¢Bsi3b

KosanentHas xumuueckas CBA3b. OOMCHHBIT W JIOHOPHO-AKICHTOPHBIT  MEXaHH3MBbI
oOpaszoBanusi KOBAJICHTHON cBA3H. OCHOBHBIC XapaKTCPUCTHKH M CBOICTBA KOBAJICHTHOH CBSA3M.
Curma- i nu-cBA3M.

Hounas ¢Bs3b KaK HpeACHbHBI Cyyail NoASPHOIT KOBAICHTHON CBA3M. YCI0BHA U MEXAH3M
00pa3oBaHuA HOHHOIT ¢BA3H. OCHOBHBIC XapaKTCPHCTHKH H CBOMHCTBA HOHHOMH CBA3H.
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Clomonus i reteposns xumuuceckoit csssi. CBoO0AHBIC PaJIHKAIBI H HOHBI.

OCHOBHBIE 3AKOHOMEPHOCTH HPOTEKAHNA XHMHYECKHX 1IPOIECCOB

[TpeaAMET 1 OCHOBHBIC HOUATHA XHMHYCCKOI TepMOAHHAMUKH. TepMOnHAMHYECKHE CHCTCMBL,
ux Knaccupukaumsa. TepMoaHHAMHYCCKHE napaMeTpbl # (PYHKUMH COCTOSHMA CUCTCMBL. TenioBoit
dpdexr xumuucckoi  peakuun. [lepsoe  nHauasno  TepMOAMHAMHKH.  DHTaneind. JK30- M
IHJAOTCPMHYCCKHE npouecchl. Tepmoxumuucckue ypasuenus. CranjaprHas snraibinus 00pazoBalns
semectsa. 3akon [lecca u ceactBus u3 Hero. durponus. Bropoe nauano tepmoantamuky, Tperbe
Hauano tepmoannamuki. [locrynar Ilnanka. Masmenenne surponnn npu Gasospix nepexojax u B
XUMHYCCKHX PCaKUMAX. DHTAALIMHAHBI M IHTPONMIHLIH  (PAKTOPbl  XMMHHECCKOH  PCAKLMH.
HM3obapHo-uzorepmutecknii  nortedunan  (csoboanas  sueprus  ['ndGea).  Tepmonamuyeckue
KPUTEPHH CAMOIIPOH3IBOILHOIO [IPOTCKAHMA XHMHYECKHX TIPOIIECCOB B 3aKPHITHIX CHCTEMAX.

OcHOBBI XHMHYCCKOH KHETHKH. CKOpOCTE XMMHHCCKOH peakuuu. Biausnne KoHueHtpauuu
PeAreHTOB Ha CKOpPOCTL XHMHYECKOH peakuun. 3akoH AciictByomux Macc. [lopsamok n
MOJICKY/ISIPHOCTE  XMMHUecKoit peakunu. Koncranta CKOpPOCTH XHMHYCCKOH pCakuum #  ee
(pusnycckuii eMpic. [TpuMeHenHe 3akoHa JACHCTBYIONMX MacC K FOMOT€HHBIM M IeTepOreHHbLIM
cuctemaM. Biausnue Ttemneparypel Ha cKopocth XuMuuceckoit peakunu. [lpaswio Bant-Todda.
Jneprua akTupaiui. YpasHenue Appennyca. [lonsarue o karaamse.

OOpartnmble  XUMMYeCKHC  peakiu. XHUMHUCCKOC PaBHOBCCHC. YCIOBHE XHMHYCCKOTO
paBHOBccusA. Kowucranta pasHoBecus u cc (uznvecknii embica. [lpunumn Jle HHarense-bpayna.
YenoBus  CMCHICHHA  XMMHHCCKOIO  PaBHOBCCHA. XHMHYCCKOC PaBHOBCCHC B I'CTCPOTCHHBIX
cHcTeMax,

CroiicTBa pacTsopos

OOumas xapakTepucTHka pacTBopoB. MacanbHbie M peanbHbBIC pacTBOpbI. PacTBOPHMOCTD.
Henacbiennbie, HaChICHHBIC H 1IEPECHILICHHBIC PACTBOPLI. PacTBopeHue Kak (PH3MKO-XUMHYCCKAH
npouecc. Tennora pacteopennst. ConpBarauns (ruaparauns). Kpucramiornaparsr.

Crioco0bl  BbIpOKCHHA COJMCPAKAHNA PACTBOPCHHOIO BCLICCTBA B PacTBOpe: Maccosas H
MOJIBHAS JIOJIH, MOJSpPHAs KOHICHTPALMA, MOJISPHAds KOHICHTPAUHA “HKBHBAJICHTOB, MOJAILHASA
KOHUCHTpaLUMA. 3aKOH YKBUBAJICHTOB B 00BEMHOM aHaJIN3e,

PacrBopst 1ekTponnToB. OCHOBHBIC NMOJOKEHHUA TCOPHH ICKTPOIHTHUCCKOH JIHCCOLHALIIM.
Crenenp auccounaunu. Cuabhibic u caadbic dackrpoantsl. Koncranwra auccoumauun. 3akoH
pazbasnenns Octranpaa. Jlucconmnanus MHOrOOCHOBHBIX KHCIIOT H MHOTOKHCJIOTHBIX OCHOBaHHIL.

Peaknu  HonHoro oOMeHa B pacTBOpax  WICKTPOJIMTOB, HANPaBICHHC TMPOTCKaHHA
HOHOOOMCHHBIX peakinit.

DnekTponuThyueckas jaucconmanms Bojael. Honuoe mnpownsseneHne Bojabsl.  Bojoposnniii
nokasarcib (pH). Tousite 0 KHCI0THO-0CHOBHBIX HHAHKATOPAX.

Muapoims coneit. Crenens rwaposnnsa. Koncrawra ruaponusa. Dakropel, Biusioude Ha
crenens ruaponnsa. HeoOpatumbil ruapoins, yCa0BHs ¢ro NPOTeKaHHs.

Konauratusueie cpoiictsa pactsopos. Jlnddyiusa. Ocmoc. OCMOTHUYCCKOC JIaBICHHE, 3aKoH
Banr-I'odda. 3axon Payns. Cucacrsus n3 saxona Payns: remneparypbl KHIICHHS W 3aMCp3aHus
pacteopos. M3ortonnyeckuii kodpuument.

OKHCANTEILHO-BOCCTAHOBHTENLHBIE PeaKIHN

OKHCIMTENBHO-BOCCTAHOBHTEIBHBIC peakiii. OCHOBHBIC MOHATHA, CTCIICHB OKHCICHHA aToMa
AJICMCHTA, OKHCJ/ICHHC, BOCCTAHOBIICHHE, OKHCIIHTC/Ib, BOCCTAHOBHTC1b.

YenoBus  nposBACHHS  OKHCIMTCABHOH W BOCCTAHOBHMTCIBHONH  aKTHBHOCTH  BCUICCTB.
Bakueiiume BoCcCTaHOBHTEIN U oxkucaure . OKHCIHTCILHO-BOCCTAHOBUTEIIbHANA ,’lBOﬁCTBCHHOC’l’b.
Kiaccndmkaims OKHCINTEIBHO-BOCCTAHOBHTCILHBIX PCAaKIIMIT,

KoauuecrBennbie XAPAKTCPHCTHKH OKHCJIHTCALHO-BOCCTAHOBHTCIIBHEIX pCﬂKllllﬁ.
Cmmlap'mble MICKTPOJAHBIC TTOTCHIHAEBIL. ',)HCKTDOXH.\HI‘ICCKHﬁ pan llallpﬂ‘ll\‘CHllﬁ MCTA 1108,
Bogopoausiit snextpoa. Mueprueiii snexrpoa. Ypasuenue Hepuera. HanpapicHue nporckanus
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OKHCIHTEILHO-BOCCTAHOBUTCILHBIX PCAKIIMIA.

Xumuueckue npoueccnl B armocdepe
Xumuueckuil cocras armocdepst 3eman. EAnHAILI H3MCPCHHA KOHUCHTPALHN ra3000pa3HBIX
KOMIIOHCHTOB B cMecH. [asHbie kKoMionentst armocdepst. [Toctosuupie, nepeMenibie KOMIOHCHTHI
armocdepst 1 npumecy. Bpemst npeGbisanis KOMIOHCHTA B armocdepe.
EcrecTBeHHas paJnoaktHBHOCTL arMochepsl.
[Ip1po/iHBIC H AHTPOTIOTCHHBIC HCTOUMHHKH ATMOC(CPHBIX IPHMCCCHt,
[Tpouecent okncnenus npumeceit B rponocdepe. Csoboanbic paankaist B Tponocdepe.
TponocdepHbie LHHKILI HCOPTAHHYCCKUX COCAHHEHMI Cepbl W a3074d.
Xumust tponocepioro n crparocdepuoro osona. Hysesoit uukia osona. Boopoasii,
A30THBIH, XJI0PHbIit H OPOMHBIH IHK/ILI PA3PYLICHNA 030Ha,
CMOrn: BIKHBIH, CyXoil ((POTOXHMHUECKHIT), JICAAHOI.
[TapuukoBbie rasel B arMocdepe.

4.3. llpakTnyeckue u JabOPATOPHLIE 3AHNTHS, HX COAEpRANNE

~Haboparopusie sanprun
Ne pagnena  |OcHoBHRIC KIACCHI . JTabopa ampadora, | ®o ‘eMble
Nid 3d/n 0 Fevatinea sansruii palppiEp : Py . A
AMCUMILIHHBI | HCOPIaHHYCCKHX COCAHHCHMIT Paposageiapa KOMIIETEHLHH
—{OCHOBHEBIC 3AKOHOMCPHOCTH fopatopHan pabora
5-8 4 nporexanus xndSRUEIYeCKue 3ansg i ' OITK-1
Pemenmeramay
R i (IROIEIOONe CTCXHOMCTPHYCCKIE = g
-3 i —————— Pettene 3azat OHKH
9 =4 PRIGFOAS SR N ciam Buinonenue OFfk=
1-4 Ko FlwneHndE paGoTL!
19-41 5 PAPASIPIS IALRIFY HRgBUOITICCKAR | g0 ArbiHHE fiSoTa BHE-|
2 CHCTOMa XIMAYCCKAX MICMCHTOR HIDHBITYAILIOI0
12-13 5 THapoting cotei J]abo dmg%‘a Ea‘@om OTK-1
HCIIATCIIEHO- - : -
14615 8 UMHYCCKAs CBA3L Jlabdpemepmsetpagara OIIK-1
ROCCTAHOBHICILHBIC PCaRiiih
CHOBBI XIMHYCCKOI
I76 546 TOTOBOC 3aHATHE 110 pa3jienam Peamermae nacay 8]’"5-]
- 0 bbb HOHTPOILHOH-PaboTh
OCHOBBI XHMIUCCKON KHHCTHKH.
8-9 4 Pemcnue 3anay OIIK-1
XUMHYECKOe paBHOBECHE
CrnocoObl BoIpaKeHHs COACPKANMA
ACTBOPCHHOTO BELICCTBA B PacTBOpE. .
10 5 P p " P P Peurenne 3ana4 OIK-1
3aKOH YIKBHBAJICHTOR B 00BCMHOM
aHajause
Kosumrarususic ¢BoiicTBa
11 5 ‘ Peurenue 3aj1a4 OI1K-1
pacTeOpoB
12 5 Bosopoausiii nokaszarens (plf) Peurenue 3anay OI1K-1
KosnnuecrseHnbie XapakTepueTuKH
OKHC/IUTENLHO-BOCCTAHOBHUTC/IBHBIX
13-14 6 peakunit. Hanpasnenne nporexkanns Pemenne 3aaau OIK-1
OKHC/IHTEIIBHO-BOCCTAHOBHTECIIBHBIX
peakumii
Perenue 3auay.
Beinonnenne
15-16 6 XHMHUCCKHE NIponecchl B armochepe OITK-1

HHAUBHLYAJILHOTIO

3ajJlanus




S: y‘lC(—)IH)-MCTOJIH‘IECKOC odecneveHue  CamMoCTOATe ILHOM paﬁﬂTbl CTYJICHTOB H

OUEHOMHBIC CPEACTBA JIUIH TERYINEro KOHTPOJIS YCHNeBaeMoCcTH, llpOMQ‘A\’_\’TO'IHOii arrecrauum
IO HTOTraM OCBOCHHS JIMCHNILIHHBI

5.1. Tekyumii konrpo.is

* DKCIIPCCC-01IpOCH.

* [TucbMennbie oTyeTsl 10 1abopatopHbiM paboTaM 1 uX 3amuTa.
* Mnausuayansuelc 3a/1anms.

- Kontpoasueie pabothi.

a) [Ipumepubie BONPOCHI IKCIIPECC-0NPOCOB

Pasziean 1. OcHOBHBIE XHMHYECKHE MOHSATHS ¥ 3AKOHBI XHMHH

. XUMHYCCKHIT 2JICMCHT — 9TO COBOKYIIHOCTL ATOMOB ...

. ATOMBI H30TOHOB 0JIHOIO XHMMHYCCKOTO JICMEHTA pazin4arTcs ...

. 3a aTOMHYI0 €/IMHHILY MACChl TPHHUMAIOT ...

. O0bem OJAHOIO MOIIb 100010 raza IIPH HOPMAJIbHBIX YCJIOBHAX PABCH ...
. KonnuectBo CTPYKTYPHBIX ¢AMHHIL B | MOJIB JII0OOro BEICCTBA PABHO ...

Pasaen 2. Crpoenne aroma u [lepuonyeckas cucreMa XHMHYECKNX )JIEMEHTOR

. AtomHas opOHTaab — 3TO 061aCTh MPOCTPAHCTBA BOKPYT ATOMHOTO AApa, B KOTOPOIl ...
. '1aBioC KBAHTOBOC MHMCIIO XapaKTEepH3yeT ...

. DHEPreTHHCCKHi MOyPOBCHEB — 3TO COBOKYITHOCTH aTOMHBIX OpOHTaiCii ...

. Kakum 00pa3oM H3MEHACTCS YHCPIHst HOHH3AUMN B IIIABHBIX NOArpynax?

. Kakum 0bpazom niMeHACTCA CPOACTBO K MCKTPOHY B IIaBHBIX NOArpynnax?

Pazzxen 3. XumuHueckasi CBA3L

. JHCPIHUs CBA3H — 1O ...

. Jlnuna cazu — 970 ...

. KoBazientnas csssb 00pasyercs 1ocpe/icTBOM ...

. Monnas cBsa3b 0bpaszyercs nocpejicTBOM ...

. 'OMOJIN3 XHMHYCCKOI CBSI3H IIPHBOAMT K 00PA30BAHMIO ...

Pasnen 4. OcnoBubie 3AKOHOMEPHOCTH NPOTEKAHHA XHMHYECKHX 1poueccos

. DHTAILINA — TCPMOAMHAMMYCCKAA (PYHKIHA COCTOAHNSA CHCTEMBI, TOXKACCTBEHHO PaBHas ...

. DHTPOIIHA ~ TCPMOIHHAMMYCCKAA QYHKIMA COCTOAHNA CHCTEMBI, XapaKTCPH3YIOLIas ...

. Ipn noseinueHny Temnepatypbt Ha Kaxcibie 10” cKopocTs peakuun yBeIHHHBACTCS B CPE/IHEM
. Katanusatop — Bewiectso, yekopsioniee XHMHYECKYIO Peakiiio 3a cuer ...

. 3anHIIHTE YCIOBHE XMMHYCCKOTO PABHOBECHA.

Pa3nen 5. Ceoiicrsa pacrsopos

. [pu pasbasinenny pacTBOpa CTENeHb AMCCOMALIH VICKTPOJINTA ...
. OTHOCHTEIBHOE TIOHHAKCHUC JABJICHHA HACKILCHHOIO [1apa PACTBOPHTE!ISL HAJI PACTBOPOM PAaBHO

. Bojiopostasiii nokasateb — 9710 ...
. He noasepratores ruapoansy coan, 00pa3oBaHHBIC ...
» rli,flp().ﬂln COIN 11O KATHOHY TIIPUBOIAHT K 06])2130821“1"0 ... CpE/ibl

Pasznen 6. OKHCANTEIBHO-BOCCTAHOBHTE/ILHBIC PeaAKIHM

. Boceranosienne — 310 npouecce ...
. BoccraHoBHTEIL — 9TO BEUIECCTBO, KOTOPOE ...
-3. Cl10)KHBIC BEMIECTBA, B COCTABC KOTOPHIX HAXOIATCA ATOMbl B BBICLUMX CTCHEHAX OKHCICHMA,

MOTYT BBICTYTIATH TOABLKO B KaUCCTBC ...

. Hu3mas crenenb OKHCACHA aTOMOB HEMETAIIOR paBHa ..,
. HazoBure  KonuuecTBeHHBII KpHTCpHﬁ BO3IMOKHOCTH  CAMONMPOH3BOJALHOIO  IMPOTCKAaHHA
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OKHCIHTEbHO-BOCCTAHOBHTEIBHON PCAKIUTH.
Pasnea 7. Xumnueckne npouecest B armocdepe

7-1. Kaxoii ras B crpatocdepe norjouact 99% uzayuenns Connua B onacuoit i Guocdeponr Y-
obnactu?

7-2. Kakie qactTuiibi HrpaloT OCHOBHYIO POJibh B HHHLMHPOBAHHH NPOLCCCOB OKHCICHUSA TIPHMECCii B
Tponocgepe?

7-3. Ilpu KaKHX TOTOAHBIX YCIOBHSAX BOIMOKHO 0Opazosanie GoTOXHMHUCCKOrO emora?

7-4, TlepeuncanTe rIaBHbIC KOMIIOHEHTBI armMocdepbl.

7-5. Mpuscante Gopmysibl TPEX NAPHHKOBBIX Ta308,

) Ofpasen MHAMBIYAILIOTO 3a/auus 1o pasaeiy «Crpoenne atoma u Ilepuonntieckas
CHCTEMA XHMHYECKHX 2IeMEHTOB»

MinsHayaasHoe 3aanue o aucunminne «Xumus»
Paspen «Crpoenne atoma u IHepuoanyeckas cHCTeMa XHMHYECKHX )/IEMEHTOBY
Bapuanr |

- Ha30BHTE XMMHUECKHIT VICMCHT, B aTOMAX KOTOPOI'O BAJCHTHBIC YICKTPOHLI HAXOAATCA HA TPCTHEM H
YETBEPTOM  JHCPICTHYCCKMX YPOBHAX, M KOTOpHbIl 0OpasyeT BbICIIMIT OKCWL COCTaBa R;0;.
ApryMeHTHPYHTE OTBET.

- COCTaBbTE JNEKTPOHHYIO KOH(HIYPAIlio aTOMA JAHHOTO MICMCHTA B OCHOBHOM (HCBO30YKACHHOM)
coctosHnl. YKAKUTC BAJCHTHBIC ICKTPOILl. YKaXHTE 3HAYCHHA [JIABHOIO KBAHTOBOrO 4nNCiaa s
BAJICHTHBIX 1eKTPOHOB. ONpeacAnTe CyMMapHBbIii CIIHH HJICKTPOHOB aToMa B OCHOBHOM coctosnuh. K
KAKOMY ICKTPOHHOMY CEMEHCTBY OTHOCHTCS JIaHHBII 21CMEHT?

- CocraBbTC  YICKTPOHHBIC KOHDUIYPAUMM  aTOMa  JAHHOIO  DJICMCHTA  BO  BCCX  BO3MOJKHBIX
BO30YAICHHBIX COCTOAHUAX.

- OXapakTepu3yiite BAJICHTHBIC BO3MOKHOCTH aTOMOB JanHoro siementa. [lpuscante npumeps
BEIECTB, OTBCYAIOLINX BCCM BO3ZMOKHBIM BAJICHTHBIM COCTOAHUAM.

* COCTaBbTE HICKTPOHHYIO KOHPHUIYPALHIO HOHA ITOIO MICMCHTA, OTBEHAIOILEIO €10 BBICWICH CTeNeHH
OKHCIICHHS,

- K MeTa/lslaM WJIH HEMETA/N1aM OTHOCHTCS JIaHHBIt YICMCHT? APryMEHTHPYHTC OTBCT, HCXOf W3
WICKTPOHHOTO CTPOCHHA aTOMOB VIEMCHTA,

B) Ofpazenn MHAMBHAYAIBLHOIO 33AaHMs 10  pazteny «XHMHUECKHE npouecchl B
armocdeper»

MHAMBIIYAIBHOE 32/1aHHe 110 IHCHHIVIHHE « XHMuUs)
Pasjien « XumMuueckue npoueccnl B armocdeper
Bapuanr 1

1. Kpyrosopor ajora B [pupojic BKIOHACT OHONOMMYCCKYIO  (pHKCaumio  HTOro0  JIEMCHTA
K1y OCHBKOBBIMH OAKTCPHAMH H TIPOIECCh] IO OKHCICHHA NPH aTMOCRCPHBIX YICKTPHUCCKHX paspsiax.
Bo Bpems rpo3si B BO3tyxe 00pasycrcs HEKOTOPOC KOIMYCCTBO OKCHIA asoTa. YeTanosiicHo, uTo
abcomoTHas Macca OJIHOH MOJIEKYJIBI 3TOr0 OKcmjaa cocrasnser 4,99 10 1. Onpeacaute dopmysy
ITOTO BEIECTBA.

2. Onpe/ic/nTe, Kakoe KOJIMYECTBO CCPHUCTOrO Tasa (1o Macce) ekeroano nonajzaet B armocdepy or
TOC, ecin M3BECTHO, HTO JUIS NMOJYUCHHA EKTPOIHEPIUH CKCIOAHO caxnraeTea 0xko10 700 MIH. TOHH
yruist. MaccoBoe cojiepkaHiie cepbl B YIJIC cyuTaiiTe pasubiv 2,5%

r) OGpasubl BAPHANTOB KOHTPOJILHBIX pador
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Kourpoasuas padora Nel no anenunmianne « Xumus»

Bapuanr |

1. CocraBbTe  MOUCKY/JIAPHBIC YPABHCHHA XMMHYCCKHX  PCaKIHWil, TMO3BOASIOUMX  OCYUICCTBHTH
NPCBPALICHUA TI0 CXEME: OKCHJL Marnus — KapOoOHAT MarHus — cysib(ar Maruus — ruapocyibgar
MarHms — FHAPOKCHL MarHus — cyabhaT rHaApOKCOMarius.

2. K pacrsopy, conepxauemy 107 r xaopuaa ammonns, godasuin 120 r rnapokeuaa 6apus. Haijure
0OBEM  BBUICAMBLICIOCH da3a B 1EpecucTe Ha HopMaibible  yenosua. Coctasbre  ypaBHEHHE
COOTBETCTBYIOLICH PCaKIK,

3. [lpu Boccranosaennn 256 r okenga mean(ll) yraem obpasosancs okeua yraepoaa(ll). Cocrasbre
YPaBHEHHE COOTBETCTRYIONICH peakumn. PaccunTtaiite Ten1080ii ¢ ekt peakun.

4. Koncranra paBHOBECH peaxiimm:

Fe,0,,., +3CO

3 ) ) — 2Fe, +3CO

npn HekoTopoii Temneparype pasha 0,125, PaccunTtaiite paBHOBCCHBIC KOHICHTPALMK Ia30B B CHCTCME,
CC/IM M3BECTHO, UTO HavaIbHas KoHuenTpanus okcuza yraepoaa(ll) 6suia pasta 0,032 Mo/,

2(r)

Kontpoabuas padora Ne2 no aucunnanne « Xumus»
Bapuanur 1
1. OnpeacauTe JaBJACHHE HACBILEHHOIO 11apa Hal pacTBopoM, cojaepkaim 13,68 r caxapossl
C12H2:04) B 90 r Bojabl, ¢/ JaB/ICHHC HACKILICHHOTO 11apa Ha/l BOJLOH NPH TOH Ke TEMIEPAType paBHO
25,0 kITa.
2. Kakie M3 NepedMcICHHbIX HHAKC COJICH TMOJBEPraloTcs IApoIu3y B BOJHOM pacTBOpe: a) XJIOpH
Gapus; 0) cyawdar xpoma(lll); B) kapGonar ammonus? Hamummre ypaBHeHHs COOTBCTCTBYOUIMX
peakumii B COKPAUICHHON HOHHO-MOJICKYIAPHOI 1 MOJICKYJIAPHOI (popMax M yKaxnTe peakuHio cpejibl
BOJIHOTO PACTBOPA Ka#k10i U3 HTHX COJICH.
3. Mcnons3ys METO WICKTPOHHOTO DajiaHca, COCTAaBLTC YPABHCHHE OKHCIHTEIbHO-BOCCTAHOBHTEILHOI
peaKIMH, YKQKHTE OKHCIUTEb H BOCCTAHOBHTEIb:
K,Cr,0, + KBr+ H,50, —

4. Ucnonp3ys CTaHAapTHRIC BOCCTAHOBMTCIBHLIC [OTCHUMAIbI, ONPEICIHTE, B KAKOM HAlpPaBICHHH
OyJICT NpoTeKaTh JaHHas peakuus, ¥ Beraucante ce DJIC:

SnCl, + 2FeCl;, = SnCl, + 2FeCl,
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5.2. MeTonuyecKne YKa3alus 1o opranusainun CAMOCTOSITEILHOM padoTh!

B yucOHOM mpouecce BHIICAAIOT JiBa BHIA CaAMOCTOATEALHOM padoThl: AYJMTOPHYI H
BHEAYAMTOPHYIO. AYAHTOPHAA CAMOCTOATC/IbHAS PaboTa BBINOAHACTCA HA VUCOHBIX 3AHATHAX MOJL
HEIIOCPCACTRCHHLIM  PYKOBOJACTBOM  [IPCMIOJaBaTcis M 10 Cro  3aJaniio. Bueay auropHas
caMocTosTe/bHas paGoTa BBINOAHACTCA CTYACHTOM [0 331aHHIO TPENojaBaTe, 1o Oe3 ero
HenoepeacTBentoro yuactus. Ilo jmeuunamne «Xumus»  peaycMOTPeHb! CIIC/IYIOIHNE BB
BHECAY,MTOPHOI CAMOCTOSTE/IBHOI paloTbl: HTEHHC W KOHCICKTHPOBANMC TCKCTA (yucOumka,
JOTOAHHTEIBHOI JIMTEpaTypbi), padoTa co CIPaBOYHO JAHTEPATYPOi, paGoTa ¢ KOHCTICKTOM JICKIMil,
COCTAB/ICHHE TAOIHMIL T CHCTCMATH3AIMH YueOHOr0 MaTepHaia, OTBETbl HA KOHTPOILHLIC BOTPOCH,
peuicHUEe 3a1a4 1 YIPAKHCHHUIT, 10IrOTOBKA OTYCTOB 110 naboparoptbiM paboTaM. CaMOCTOATEALHA
paboTa MOKCT OCYMICCTBISTHCA WHAMBHAYAILHO WM IPYNnamu CTYIACHTOB B 3ABMCUMOCTH OT
YPOBH3 CJIOKHOCTH W YPOBHA YMCHHIT CTY/ACHTOB.

Bonpock! u 3a1anns 11s caMmonposepkn (pasaen 1)

1. CocraBbre (hopMy/bl OKCHAOB senesa(ll), nuxens(1l), cenena(VI), crponuus, dopa.
VKaKHUTC XapakTep KHCI0THO-OCHOBHBIX CBOHCTB Ka#/10r0 13 OKCILIOB.

2. CocTaBbTe YPABHCHUS PeaKiil MCHKLY CACAYIOUMMH BEWECTBAMH 1 HASOBHTC IPOYKThI
peaxumii; oxeun xjaopa(VII) u Boaa; cyabar suemyta(lll) i cysibdhua aMMOnHA; XJI0pHIL KaaMuA |
PHAPOKCHJL HATPHUA; FCPMAHNEBas KHCIOTA M THAPOKCH/ Kaaisi: IHAPOKCHIL LMHKA 1 THAPOKCH
pyouauA.

3. CocTaBbTe ypaBHCHMA XHMHYCCKHX PCAKIil, 103BOIAIOUIMX OCYLICCTBATE NPEBPALICHHA 1o
cxeme: ruapokena meau(ll) —  nurpart rujapokcomem(ll) — nnrpar meau(ll) —  ruapoxcHa
mean(11) — okemun meau(ll) — xaopun meau(1l).

4. Boiunc/uTe IKBUBAICHTHYIO Maccy ruapokeuaa xpoma(lll) B peaxunn o0paszoBaHns
xaopuaa anruapokcoxpoma(lll). Cocraspre ypaBHeHHE COOTRETCTBYIOUICH PEAKLIMH.

5. CKOIBKO TPaMMOB OKCHJR QIIOMHHH 00pa3ycics npu OKHCIACHUH AIIOMHHUA Maccoi
0.54 r? Kaxoii 00beM KMCIOpoAa B HepecueTe Ha HOPMAILHBIC YCJIOBHA M3PACXOMAYCTCH B ITOM
peakuun?

6. Kakoit o6bem oxcewaa asora(ll) B nepecycTe Ha HOPMAibHLIC YCIOBHA oOpasyercs B
pe3yibTaTe B3auMOACHCTBHA 36-10 Mosteky 1 a3ota ¢ KHCI0poaoM?

7. B pactBop, coaepkanmii 22,4 1 cyasdara meau(ll), srecan 7.8 r uunxa. Paccumnraiite Maccy
Me/IH, KOTOpast BBIJCAHTCA NPH TOM W3 pacTBopa.

8. B 2,48 r okcHaa HCKOTOPOI'O OJHOBAJICHTHOIO MCTA/LIA COCPAHTCA 1.84 r sToro metamia.
BLIUHCINTE IKBHBATCHTHBIC MACCHl METAIA ¥ ero okcuaa. Yemy paBHa OTHOCHTE/IBHAA aTOMHAA
Macca a1oro Meraa?

Bonpocsi ¥ 3a1anusi ISt CAMONIPOBEPKH (pasie 2)

1. Kak onpeneants 3apsi sjapa aToMa ICMCHTA, a TAKKE HHCIO TIPOTOHOB, HEHTPOHOB H
ICKTPOHOB B COCTABE aTOMa, HMCXOAH M3 TOMOKCHHMA SaeMchTa B [Tepnoueckoil  cHcTeme
XUMHYCCKHX WICMCHTOB?

2. K xakoMy nepuojy, KaKum rpyiine u noarpynmne 0rHOCHTCA XHMHUCCKHIT HICMCHT ceen?
HazoBnTe 4MC/I0 BAJICHTHBIX HEKTPOHOB B atoMe ceieHa. [IpeacTaBuTeIcM Kakoro JJICKTpOHHOIO
ceMeiicTBa gsisercs Janubit dieMent? HM3obpazure N0OJIHYI0 MICKTPOHHYIO KOH(pUrypauuo 1oHa
Se’” B OCHOBHOM ICKTPOHHOM COCTOAHHM.

3. K kakoMy repuojly, KakuM IpyIiic v norpynmne oTHOCHTCA XHMHUYCCKHIT JIEMCHT HUKEIb?
[MpejacTaBuTeIeM KAKOTO ICKTPOHHOIO CCMCHCTBA  ABIACTCHA naunplit dnement? Yemy paseH
CyMMapHblil CIIMH d-DJICKTPOHOB Y ATOMOB HHMKCIA B OCHOBHOM O3JICKTPOHHOM cocTostHuu?
H306pasute 1onylo ICKTPOHHYIO KOH(HUIypauuio HoHa Ni*" B OCHOBHOM JIEKTPOHHOM
COCTORHHN,
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Bonpocst 1 3ajamus L1si camonposepkH (pasien 3)

|. KakoBa MakCHMaJIbHO BO3MOXKHAS KPaTHOCTH XUMHYCCKOI CRA3H"

2. CKOJIIBKO 0-CBA3CH MOKCT 00pazoBaThea MEALY ABYMS atoMamu?

3. CKonbKO 7-CBA3CH MOKET 00pa30BaThes MeALY ABYMA aToMamu?

4. MoryT 71 aToMBbl ObITh CBS3aHHBIMH NIOCPEICTBOM TOJIBKO T-CBA3CH

Bonpocsi u 3ajanust 11 camonposepky (pasnea 4)

1. Kakne mnponecchl HasblBAlOT JK3OTCPMHYCCKHMH, @ KaKHE — OH/IOTCPMHYCCKMMH?
[Ipusere npuMepsl.

2. Kakoe KOAMYCCTBO TCIUIOTHI BBUICJAMTCA TPH CrOpPaHHM B CTaHJAAPTHLIX ycioBuax 1651
allCTHIICHA C_'!H:, H3MEPCHHOTO TPH HOPMAILHBIX YCIHOBHAX, CCJIH NMPOJAYKTaMH Cropanmis ABIAIOTCH
napsl BoAbI ¥ OKeua yruiepoaa(lVv)?

3. Beucante u3MeHeHHe CTAaHAAPTHOTO H'SO()ZIPIIO-I'I'SOTCPMI'HCCI\'OFO IMOTCHIMA A pCaxki Ha
OCHOBAHHH 3HAYCHHH CTAHAAPTHBIX YHTANBNHIT 0OPAZOBAHMA M CTAHJAAPTHLIX DHTPONHI BEUICCTR-
YHACTHHKOB PCAKLIHHI

N0y, +H,,,=2NO,, + H,0

2(r) (r) 2> (x)
H ¢lenaire BBLIBO/ O BOSMOKHOCTH ITPOTCKAHHUA .’laHHOﬁ pPEeakiHH B CTAaHIAPTHBIX YCIIOBHAX.
4. Bo CKOJIBKO pa3 cieyer YBEINYHTh KOHLCHTPALMIO BeuecTsa Ay, 4ToObl NPH YMCHbUICHHH
KOHIICHTPAIMK BenlecTBa B B 4 paza CKOPOCTH HIPAMOIT pCaKUHK:

Azm ¥ ZBzm = ZAB:u )
HE H3MCHMIIACK?

5. Beiuucaure KOHCTAHTY PaBHOBCCHA CHCTCMBI!
Clyy +CO,=2COC]

NPH HEKOTOPOH TEMIEPAType, €C/IH M3BECTHO, YTO HMCXOAHLIC KOHICHTPAlMM XJopa M OKCHia
yraepoaa(ll) Ovim paBubl coorBetcTBeHHO 0.9 Moab/1 0 1,2 Moab/1, @ PaBHOBCCHC B CHUCTEME
YCTaHOBHJIOCH NpH KoHueHTpauun docrena COCT,, pasnoii 0,4 mons/i.

6. B kakoMm HanpasICHHUN CMECTHTCA PABHOBECHE XHMUYCCKOH peakunu:

N,Oy+ Hypy =Ny, + H,0,,  AH® 0 =368 kIl

NpH a) NOHHWKCHHH TeMIcpaTyphl, 0) yMeHblieHHH oObeMa cuctembl? JlaliTe apryMeHTHPOBaHHEBIH
OTBET.

2(r)

Bonpocs 1 3ajanus st camonposepku (pasaen S)

1. Onpenenure  MONBHYIO JIONKO  PACTBOPEHHOIO  BEIIECTBA, a TAKKC MOJAPHOCTS,
HOPMA/ILHOCTL M MOJIIBHOCTE  16%-nor0 (0 Macce) pactsopa opToochopHOil  KHCIOTHL.
[Tnotnocts pacrsopa pasua [,088 r/mi.

2. Onpesennre Macey oca/ika, Kotophlit o0pasyercs npu jodasiennu k 100 M 0,11, pactsopa
Ba(NO3), 200 ma 0,1M pacreopa K>50..

3. Ipn Kakoii KOHUCHTPAIHH PAcTBOPA CTENCHb AHCCOLMAUMN a30THCTOI KucaoTsl 1ipu 25 °C
Oyjer pasua 0,27

4, Hanuumre no asa pasHbiX MOJICKY/ISPHBIX YPABHCHHA K KaXI0MY H3 COKPAIEHHBIX HOHHO-
MOJICKYJIAPHBLIX YPaBHCHUIL:

CO* +2H*——CO, T+ H,0
Zn* + 8% ——ZnS
Cu*t + 20H —— Cu(OH), {
H'+OH —>H,0
5. 3anmmmre B MOJICKYJIAPHOH, MOJHON M COKPAMICHHON HOHHO-MOJNCKYJIRpHOH (opmax

YpaBHCHHSA PCAKUHH MCAKAY CICAYIONMMH BellecTBaMu: a) ruapokeua Hukena(1l) u cepuas kuciora;
©0) uutpart kobaneTa(ll) M rHAPOKCHA KaluA; B) CHIMKAT HATPHA W 230THAA KHCJIOTA; ') OKCH/ Mardms
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H cepHas kucaoTa; 1) cyabpar weaesa(Il) u cyanpua natpus; ¢) ruapokena xpoma(lll) n ruapoken
HATPHSL; %K) XAOPHIL AMMOHUS U THAPOKCH/L JIMTHA.

6. Botuncamnte pH 0,1M pacrsopa rujpokenga ammonns 1ipu 25 °C.

7. Boiuucante pH 0,1M pacrsopa cepoBojioposa 1ipu 25 °C, yuutbisan JAMCCOUHAUMIO TOALKO
110 NCPBOH CTYICHH.

8. Kakue #3 nepequcicHHbIX HHAC COICH MOJABCPraloTCA HAPOJIN3Y B BOMIOM PacTBOpC:
OpoMua ammouus, cyiabdar aurua, xnopua uukenaa(ll), umanua Kanus, CHIMKAT Kauus, HMOJML
Gapus, cyaspar mapranua(ll), oprodocdar AuTHA, CeACHUT Kanus, nepmanradar kaaua? Hammumre
YPaBHCHHA COOTBETCTBYIONHX PEaKIMil B HOHHO-MOJICKY/IAPHOH M MOJICKYJIApHOI (opmax u
YKQ/KHTC PCAaKLMIO CPE/Ibl BOJAHOTO PACTBOPA KakA0H M3 THX COJICH.

Bonpocer 1 3a1anus IS caMonpoBepku (pasjien 6)

1. Ucxoas 13 cTeneHn OKHCJICHHS CCpbl M MapraHua B coequHeHusx f1oS, H:SO;, H2SO,
MnO>, KyMnQys, KMnQy, onpeienyte, Kakue 3 NEPEYHCICHHBIX XHMHYCCKUX COCAMHCHHI MOTYT
NPOABAATL TOJLKO BOCCTAHOBHTC/AbHBIC, KAKHC — TOJBKO OKHCIMTEAbHBIC, A KakMe — Kak
OKHCAHMTEIBHBIC, TAK M BOCCTAHOBHTE/ILHBIC CBOHCTBA,

2. [Tepeumncnute nanbosice BaKHBIC OKHCITHTEIIH.

3. [lepeuncinte Hanbosiee BaKHBIC BOCCTAHOBHTCIIN,

4. [IpuBcUTe  TPUMCPBI  XHMHMECKMX  COCAMHCHME,  IPOABAAIOIMX  JABOHCTBCHHOCTD
OKHCINTE/IBHO-BOCCTAHOBUTEIILHYIO CBOICTB.

5.CocraBeTe  MOJICKYISIPHBIC  YPAaBHCHHA  [PHBCACHHLIX — HMAKC  OKHCIHTC/IBHO-
BOCCTAHOBHTEIIbHBIX PCAKLMIT, YKAKHTEC OKHCIHTCIH U BOCCTAHOBHTEIIN:

K,Cr,0O,+ H,0,+H,50, —
K,S+K,MnO, + H,0—
Fe(NO,), + KCIO,+ HNO; —
KCIO, + MnO, + KOH —

KCIO+KI+H,50, >

6. Ha kakoM nDpHHIMIEC OCHOBAaHO MOCTPOCHHE HICKTPOXMMHYECCKOIO pPsijia HalpsKCHHI
MeTa108? BO3MOKHOCTE NPOTCKAHUA KAKUX XHMHUCCKHX PEakUHil MOKHO OUCHHTH HA OCHOBAHHH
MOJOKEHHS METa/l1a B 3TOM paay?

7. Kak MOKHO ONpeienTh BO3MOKHOC HAlpaB/ICHHE CaMONPOH3BOILHOIO TNPOTECKaHHA
OKHC/IHMTC/IBHO-BOCCTAHOBHUTC/IBHOIO llpOllCCCG?

8. MUcnonk3ys  cTaHjapTHeIE BOCCTAHOBMTEIBHBIC MOTCHUHAIBL, ONPECACANTE, MOKHO 1M
BoccTaHoBHTH Horbl Mean(Il) 10 nonos mean(l), aciicTBys Ha BoaHblil pacTBop cymbdara mean(ll):
a) BOAHBIM PACTBOPOM Xiopuja kKaaus, 0) BOAHBIM pacTBOpoM iojmna kanusa. Jlng kaknoii
CaMOIIPOH3BOJILHO NPOTCKAIOMICH PeaKLMH HAIIMIIMTE YPABHCHHC,

Bonpocs! u 3aganus 1s camonposepku (pasaea 7)

1. HazoBute rnaBHeic KOMIOHEHTHE arMocdepbl. Y10 OTHOCAT K NMOCTOSHHBLIM H HICPCMCHHLIM
KOMIoHeHTaM armocdepn?

2. B KakuX €JAMHHUAX HPHHATO BbIPAAKATH COJACPKAHMC OCHOBHLIX M NPUMCCHLIX Ta3oB B
armocepe?

3. Jlaitre onpejie/ieHie NOHATHIT: HCTOYHHKH, CTOKH, BPCMS JKH3HU tipumeccit B armocdepe.

4. Ha xaxmne kaTeropuy no npoMCXOX/JICHHIO NPHHATO NOAPA3ACIATh HCTOMHHKH aTMOC(epHBIX
npumeceii? Ipuseaure npuMepsi.

5. Yro rakoe HyseBoit nuki 030Ha?

6. Kakne npoucccsl NpuBOAAT K HapyIICHHIO HYJIeBOro nukiaa osoHa? [Ipuseanre ypasneHms
peaximii.

7. Kakue 4acTHIlbl W 1MOYEMY HIPAIOT OCHOBHYIO POib B MPOLECCAX OKHUCICHHA TPUMeEceii B
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armocdeprom Bozayxe?

8, JlaiiTe XapakTCpUCTHKY HPHPOIHLIX W AHTPOIOICHHBIX  HMCTOYHHKOB  TIOCTYILICHHA
coeaMHennit ceppl B armocdepy. Kakue npoueccsl NpHBOJAT K CTOKY AMOKCHAA CCpbl M3
Tponocepni?

9. OxapakTepusyiTe HCTOUHHKH, Macirtalbl HOCTYIUICHHA W ITYTH CTOKa COC/MHCHHIT a30Ta B
Cro aTrMoCc()CPHOM IIHKIIC.

10. Kakue nporeccsl MOrYT NpoTeKath MPH OKHCACHHN BLIXJIONHBIX Ta30B aBTOMOOHICH B
armoceprom Bosayxe? Ipusenre cXxembl peakimii.

5.3. [IpoMeRYTOUHBLIH KOHTPO.Ib: DK3aMCH

Quunas dopma oOvueHH:

Koutpoas 1o pesyabrataM nepsoro yueOHOro cemecrpa — 3auct, 1o pesy/ibiartaM BTOporo
yueOHOro ceMecTpa — IK3aMCH.

3aounas hopma 0OYUCHNA:

Kontpous 110 pesyabratam nepBoro y4ebHoro roja — K3aMei.

3auer npoxoaut B yerHoil dopme. OOyualomemycsa npeuiaractes OTBCTHTL Ha TPH BONpoca,
BLIOpaHHBIX CIYyUaiiHBIM 00pa3oM.

Dk3aMed npoxoaut 8 yerHoii Qopme. OOyuaromemycs npeularacTcs pelMTh 3ajatdy o
OTBCTHTH Ha JIBa BONpOca duera, BIOPAHHOIO CiyYaiinbIM 00pa3oM,

[lepeyenn BONPOCOB K 3a4eTy

1. OCHOBBI aTOMHO-MOJICKY/ISIPHOTO YHMCHHS: ATOM, W30TOM, XMMHUCCKHH ICMCHT, MOJICKYJa,
OTHOCHTEC/ILHAA ATOMHAA M OTHOCHTC/AbHAA MOJICKY/ISPHAS MACChI.

2. OCHOBHBIC CTCXHMOMETPHYECKHE IOHATHA W 3aKOHBI XHMHH. 3aKOH COXPAHCHMA Macchbl.
KosnuuecTBo BemecTsa, MOJIb, MOJIAPHAA Macca, MOIAPHLII 00beM. 3akon ABOIajapo, CICIACTBHE M3
3aKOHA ABOT@/Ip0. 3aKOH MOCTOAHCTBA COCTaBA. 3AKOH KPaTHBIX OTHOUICHHMIL.

3. DkBuBaNCHT, (AKTOP IKBHBAICHTHOCTH, MOISPHAs MAcca HKBUBAICHTA, MOJAPHBIT 00bEM
IKBHUBAICHTA, KOIMYCCTBO BEIICCTRBA HKBUBAICHTOB. 3aKOH YKBHBAJICHTOB.

4. XuMHYCCKas PCaKIMA, CTEXHOMETPHA XHMHUYCCKOH PeaklMu, YPaBHCHHE XHMHHCCKOH
peakuuu. OCHOBHBLIC NPUHLMNBL KIACCH(PHKAIIMH XHMHYCCKHX peaKkuuii.

5. Knaccudmukaums, MeToabI 101y4eHN, XHMHYCCKHC CBOICTBA, HOMEHKJIATYPa OKCHIOB.

6. Kinacenduxauns, MeToabl MoTyYeHHA, XHMHYECKHE CBOHCTBA, HOMEHK/IATYPA I'MAPOKCH/IOB.

7. Knaccndukauus, MCToab! NI0JYYCHUS, XHMHYECCKHE CBOHCTBA, HOMCHKIATYPA COACH,

8. CoBpCMCHHBIC MPCACTABICHHA O CTpocHNH atoma. KBaHTOBOMEXaHMUCCKad MOJICHIb aTtoma.
KopnyckynspHo-sonnosas npupoaa sjexrpona. Ipunuun neonpeaencanoctn B. eiisendepra.
Boanosast Gpyukumns. Atomuast opourans,

9. CoBpeMeHHBIC  TipejcTaBicHus o  crpocHud  atoma.  Ksantoseie uwmcna.  [lowsths
IHCPIrCTHUCCKOIO YPOBHA M SHCPIETHUECKOTO 110AYPOBHA d1eKkTpona B arome. [punumn IMayan.

10. Pacupeaciienne MCKTPOHOB B MHOTOYICKTPOHHBIX atomax. [Ipuuumn munnmyma sHeprau.
[lpaBnaa Kneukosckoro. [lpasuno Xywma. Diekrponusic KOHGUrypauud atoMoB M MpOCThIX
HOHOB. 5-, p-, d- U f~DICMCHTBL.

1 1. BanentHocts. Banentusie dnekrponsl. OCHOBHOE H BO3OYKICHHOEC COCTOAHNHE MICKTPOHOB
B aroMe. BasieHTHBIE BO3MOKHOCTH ATOMOB XHMHYECKHX VICMEHTOB.

12. [lepuoauyeckuit  3akon Menjie/ecBa  Kak OCHOBA TEPHOANYECKOH  Knaccndumkaumn
XUMHYCCKHX 21CMCHTOB. [IpHYMHA NCPHOAHTHOCTH CBOHCTB XHMHYCCKHUX ICMCHTOB ¥ 00pasyeMbIX
nMu coeanHennit. [lepuoandeckas cuereMa XMMHYCCKHX YICMCHTOB Kak rpaduucckoe BhIpakcHue
nepuoanteckoro 3akona, Crpykrypa [lepuoanueckoi CHCTEMbl XUMHYECKMX YICMEHTOB: MAJBIC H
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00JIBIIHE TICPHO/BI, FIIABHBIC 1 ODOUHBIC TIOAIPYIIILL.

13. AToMUBII pajnyc, JHEPrUs HOHU3ALMH, JHCPIHSA CPOJICTBA K MICKTPOHY, OTHOCHTC/ILHAN
ICKTPOOTPHIIATE/IBHOCTE ATOMa JICMCHTA; 3AKOHOMCPHOCTH M3MCHCHHS 3THX XapaKTCpHCTHK 10
rpynuaM u nepuojaaM. [epHoINYHOCTE KHCIO0THO-OCHOBHBIX H OKHCAHTE/bHO-BOCCTAHOBHTEIBHEIX
CBOMCTB YJICMCHTOB M HX COC/ARHCHMUIL,

14. KoBantentHas XuMmuucckas cBsizb. OOMCHHBI ¥ JIOHOPHO-aKUEITOPHLIH  MCXAHW3MbI
obpasoBanns KOBAJICHTHON cBs3n. OCHOBHLIC XapakTEPHCTHKH M CBOMCTBA KOBAJICHTHOMH CBA3H.
Curma- v nu-cesisu.

15. MoHHas XHMHYCCKasA CBA3b. YCI0BHA W MEXaHn3M o0pasosanus HOHHOM cBa3n. OCHOBHBIC
XapaKTCPUCTHKH H CBOHCTBA HOHHOI CBA3H.

16. Fomonus 1 rereponns xumuteckoii csssu. CeoboAHbIC pajinKaisl H HOHDI.

17. TlpeaMeT M OCHOBHBIC TOHATHA XHMHYCCKOH TCPMOAMHAMHKH. TepMoaHHaMHYCCKHE
CHCTEMBI, HX KiaccHpuKas. TepMOAMHAMUUCCKHC TTAPaMETPB 1 (PYHKUMH COCTOAHHSA CHCTEMBIL.

18. Tennosoii sddext xumuueckoii peakunu. [lepsoe Havano TepMOAMHAMHKH. DHTAILIHA.
IK30- U IHIOTCPMUHECKHE npouccesl. TepMoxumuueckue ypasienus. CraHaaprHas HHTAIbINA
oOpazoBanns Beectsa. 3akon ['ecca u caeacTsus U3 HETO.

19. Dutponns. Bropoe nauano tepmomunamuki. Tperse nauano repmoaunamuxn. [locryitat
[Tnanka. M3menenne dHTponuu npy GasoBeix nepexotax v B XMMHUCCKHX PCAKILIAX.

20, DHTanBOMitHBI M JHTpOnMiiNGi  GakTope  Xumuueckoit  peakunmi.  M3obapHo-
M30TEPMHYCCKHIT  MoTcHIMan (coboanas “Heprus  [1HdGca).  TepMoiHHAMHUUYCCKHC  KPHTCPHU
CaMOMPON3BOILHOIO MPOTCKAHHA XMMHYCCKHX MPOIIECCOB B 3aKPBITLIX CHCTCMAX.

21. CkopocTh XHMHYCCKOI peakuny. Biuauue KOHICHTPAUMH pearcHToB Ha CKOPOCTh
XHMHUECKOI peakuuu. 3akoH ACHCTBYIOHMX Macc. [Topsaaok M MOJCKY/JIAPHOCTE XUMHHCCKOIH
peakuun, KOHCTaHTa CKOPOCTH XUMHYCCKOH peakiiii u ee (usnuecknii empici. [ppvencnne 3akona
JICHCTBYIOMIMX MACC K FOMOI'CHHBIM H TETEPOreHHBIM CHCTCMAaM.,

22. CkopocTh XHMHMYECKOH peakunu. Bimsiue TeMmepatypbl Ha CKOPOCTH XMMHYCCKO#H
peakunn. [lpasuino Baur-Fodda. Dueprus axtusaumu. Ypasuenue Appennyca. [lonsthe o
Karajimnse.

23. OGpaTUMBIC XMMHYCCKHE peakund. XHMHYCCKOC paBHOBecHe. YCIOBME XHMHYCCKOIO
pasroBecusi. Koncranta pasuoBecus u cc dusnuecknmii ompica. [punuun Jle Hlateane-bpaysa.
VCI0BUS CMEIICHHA XHMHMCCKOTO paBHOBecHS. XHMHYCCKOC PAaBHOBECHC B I'CTCPOICHHBIX
CHCTEMAaX.

IMepeuenn BONPOCOB K IK3AMENY

1. OCHOBBEI AaTOMHO-MOJICKYJIAPHOTO YHCHHA: aTOM, H30TOI, XHMHUYCCKHIT JICMEHT, MOJICKYAa,
OTHOCHMTEJIbHAA aTOMHAs M OTHOCHTC/IbHASA MOJICKY/IAPHAsA MACChI.

2. OCHOBHbIE CTEXHOMETPHYECKHE IOHATHA M 3aKOHBI XMMHH. 3aKOH COXPAaHCHHA Macchl.
KonnuectBo BeuecTsa, MOJb, MOJIAPHAsS Macca, MOISpHbIH 00beM. 3akon ABOraapo, C/IeJICTBHC M3
3aKoHa ABOrajpo. 3aKOH MOCTOAHCTBA COCTABA. 3aKOH KPaTHLIX OTHOIICHMIT.

3. DkBuBaneHT, GAKTOP IKBUBAICHTHOCTH, MOIAPHAS MACCA IKBHBAICHTA, MOJAPHBIA 00BEM
IKBHBAJICHTA, KOIHMECTRBO BEIICCTBA IKBHBAJICHTOB, 3aKOH YKBHBAJICHTOB.,

4. XvMHYCCKas pCaKiHsA, CTCXHOMETPHA XHMMHYCCKOI PCAKUMHM, YPABHCHHC XHMHYECKOI
peakunn. OCHOBHBIC IPHUHIHIILI KAACCHPUKALHN XHMHYCCKUX PeaKiIuil.

5. Knaccnmkanns, METoabl NOJyHeHHA, XHMHYCCKHC CBOICTBA, HOMCHK/IATYPa OKCHJIOB.

6. Knaccupukanus, METo bl I0IYHYCHUA, XHMHYCCKHE CBOHCTRA, HOMCHKIATYPA I'MIPOKCH/IOB,

7. Knaccudmkaums, MeTo/ bl noJy4eHus, XHMHYCCKHE CBOICTBA, HOMCHK/IaTypa COJIei.

8. CoBpeMEHHBIC NPCIACTABJACHHA O CTpocHHN atoma. KBaHTOBOMEXaHMUCCKAA MOJIC/Ib aToMa.
KopnyckyaspHo-gojiHosas npupoia aiekrpona. [Tpununn weonpeaencunoct B, eiizenbepra.
Bonuogsas ¢yuxuma. Atomaas opOuTaie.

9. CoBpeMeHHBIC npeicTaBicHuss o crpocHun  atoma.  Ksanroseie  uucna.  [lonsmis
IHEPreTHHCCKOr0 YPOBHS M YHEPreTHYECKOro 104ypoBis diekTpona B aroMe. Tpunumn Iayau.
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10. Pacnpesesierne MICKTPOHOB B MHOTOVICKTPOHHBLIX aTtoMax. [Tpunuun MHHHMYMa SHCPIiH.
[pasuna Kicukosckoro. [Ilpaswio Xynza,  DAekTponusie KOHQUTYPAIWH aTOMOB H MPOCTHIX
HOHOB. 8-, p-, d- 1 f~DneMenTbl.

11. BazcntHocts. Banentupic MIckTponbl. OCHOBHOC H BO30YAICHHOE COCTOAHUC VICKTPOHOB
B aToM¢. BasicHTHBIC BO3MOKHOCTH aTOMOB XHMHUCCKHX YICMCHTOB.

12. Mepuomucckuii  3akon  MeHjenecBa  Kak  OCHOBA  [ICPHOJMYCCKON  KiaccHHKALIHK
XHMHYECKHX 2ICMEHTOB. [IpHuMHA ICPHOAHYHOCTH CBOIICTB XHMHYCCKHX JIEMCHTOB 1 00pa3yeMbIX
uMi coennnennii. [Tepuoauueckas cHCTEMa XUMHUCCKHX YICMEHTOB Kak 1pauycckoe BBIPAKCHUC
nepuoanucckoro 3akona. Crpyxrypa [Tepionyeckoi CHCTCMbI XHMHYECKHX YICMCHTOB, Majlbic H
OOJIBIINE TICPHO/IBI, [TTABHBIC U TOOOYHBIC NOAIPYIIILL,

13. AToMIBII pagnyc, HEprus HOHH3ALHH, IHCPIHA CPOACTBA K HICKTPOHY, OTHOCHTC/ILHAA
ICKTPOOTPHLATE/ILHOCTL ATOMA MICMCHTA; 3AKOHOMCPHOCTH M3MECHECHHMA YTHX XApaKTCPHCTHK 110
rpynnaM # nepuoiam. [lepuoauisocts KHCIOTHO-0OCHOBHBIX H OKHCIHTE/IbHO-BOCCTAHOBHTCALHBIX
CBOHCTRB JIEMCHTOB M UX COC/AHHCHHIL.

14. KopasieHTHas Xumuucckas cpaAsb. OOMCHHBIH M JIOHOPHO-AKIEHTOPHBIH  MCXaHH3MBbI
00pazoBaHus KOBAJCHTHOH CBA3M. OCHOBHBIC XaPAKTCPHCTHKH M CBOICTBA KOBAICHTHOH CBA3H.
Curma- ¥ nu-CBA3M.

15. Monnas XuMuyccKas cBash. YCIosus 1 MeXanusM odpazoBanns Honnoii casn. OcHosubie
XapaKkTCPUCTHKHN M CBOHCTBA MOHHOMH CBA3H.

16. FoMonM3 U reTeposn3 XuMnueckoii caasn. CBo0O/iHbIC pajinKa/ibl H HOHBI.

17. [lpeiMeT M OCHOBHBIC MOHATHA XMMHYCCKOH TepMoauHamukn. TepmoinnamMuueckme
cucTeMbl, HX Kiaccnukanmst. TepMOMHAMHUCCKHE NapaMeTphbl H (PYHKLMI COCTOAHHS CHCTEMBL

18. Terzosoii sdpdekr Xxummuueckoil peakuuy. [epsoe Hauano TEPMOAMHAMUKN. DHTAJIBIHA.
DK30- M INIOTCPMUYCCKHE npouecesl. TepMoxumuueckue ypasuceius, CTanjaprHas HHTANLIHA
obpa3oBanns Beutectsa. 3akon I'ecca M CeACTBHA U3 HCTO.

19. Durponus. Bropoe nauano tepmoaunamuki. Tperbe nauano repmoaunamuxn. Ioeryaar
[Mranka. M3menenne snTponuu npu (asoBbIX Nepexosax v B XUMHUCCKHX PeaKimsiX.

20. DHTANBINHIHBI M OHTPONMITHBIH  daktopsl  XuMuueckoii  peaxuun.  H3zobapHo-
M30TCPMHYCCKMIT moTeHuman  (cBoboanas dHeprua ['uG0ca). TepMmoanHamMuieckne  KpHTCPHHU
CaMOTIPOH3BONLHOIO IIPOTCKAHNA XHMHYECKHX HPOLECCOB B 3aKPBITHIX CHCTEMAX.

21. CKOpoCTh XMMHMECKOH peakiny. Bansnue KOHUCHTPAUMM PCarcHTOB Ha  CKOPOCTb
XMMHMUECKOI peakuuy, 3akoH acicTBylommx Macc. TTOpAIOK M MOACKYJIAPHOCTH XMMHYECKOH
peakimu. KOHCTaHTa CKOPOCTH XHMHYCCKOH peakiun 1 e usnieckuii empic. [IppMeHeHne 3akoha
JICHCTBYIOLINX MACC K TOMOTCHHBIM M T€TCPOrEHHBIM CHCTCMAM.

22. CKOpOCTb XMMHMYCCKOH peakiun., Biusuue TteMmneparypbli Ha CKOPOCTh XMMHYCCKOI
peakuun. [lpasuno Baut-Fodda. Dueprus axtusaumu. Ypasuenne Appennyca. Ilonstue o
KaTajimnse.

23. ObpatuMbiec XMMHYCCKHE peakini. XHMHYCCKOC PaBHOBCCHC. YCIOBHE XHMHUCCKOIO
paBHoBecus. Komcranta pasnosecus u ce (puanuecknii empica. Tpununn Jle Hlarease-bpaysa.
VeaoBus  CMCHICHHA  XMMHYCCKOTO  paBHOBCCHA. XHMMHUECKOE PaBHOBECHC B ICTCPOICHHBIX
cHCTeMax.

24. O6was xapakrepucTuka pactsopos. Mieanbubie u peansinie pacTBopbl. PacTBOPUMOCTS.
HeHachieHnbIe, HACKIIICHHBIC W NIEPeCchICHHbIC pacTBOPLL. PacTBopenne Kak (pu3HKO-XHMHYCCKHH
nponecc. Tennora pacrsopenns. Conpatauns (ruaparanus). Kpucranioruaparst.

25. Crioco0Bl BBIPAKECHUA COJICPIKaHM PACTBOPCHHOIO BCUICCTBA B PacTBOPC: Maccopas M
MOJIBHAs JIOJIM, MOJAPHAs KOHUCHTPALMA, MOJApHAAs KOHUCHTPAIMA OKBHBAICHTOB, MOJAILHAA
KOHLICHTPAIMsA. 3aKOH IKBHBAICHTOB B 00LCMHOM aHAIH3C,

26. PactBopbl  2NeKTPOANMTOB.  OCHOBHBIC — NOJOKCHHA — TCOPHH  ICKTPOAHTHYCCKOM
auccounanui. Crenens gucconmanmn. Koncranra auccoumnannu. 3akon pazbasicnus Ocrsaibia.
Jluccounaumns MHOIOOCHOBHBIX KHCJIOT H MHOTOKHCIIOTHBIX OCHOBAHMIL.

27. CunbHble ¥ cadble MICKTPOANTH. PCakimy HOHHOTO 0OMCHA B pacTBOPax HICKTPOIHTOB,
Hanpap/ICHHE NPOTEKAHNA HOHOOOMECHHBIX PCAKIINIL,
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28. DnekTpoauTHiCcKas juicconnania Bojbl, MonHOe 1pOM3IBCACHHC BO/IBL Bo1opo/iHbiii
nokaszareas (pH). TouaTHe 0 KNCAOTHO-OCHOBHBIX HHAHKATOPaX.

29. I'maponus coaeii. Crenens ruaposnsa. Koncranta rinposinsa. Paktopsl, BaHAIONNC Ha
crencub ruapoansa. HeoGparumblii ruapoiins, ycaosus ¢ro npoTeKauns.

30. Kossmratueusie csoiictsa pactsopos. Juddysua. Ocmoc. OcMOTHUCCKOE 1aBICHHC.
3akon Bant-Todida. Mzoronnucckuit koadduumenr,

31. Koasmratusubie cBoiictsa pactsopos. 3axon Payns. Cueacrsus w3 3akona Payns:
TeMIIEpaTyphbl KHICHHA 1 3aMep3anus pacTBopos. Hiotonnueckuit kOOQPuUHCHT.

32, OKHCANTEILHO-BOCCTAHOBUTEALHLIC peakimin. OCHOBHBIC TMOHATHA! CTCICHB OKHCICHHA
ATOMA /1CMCHTA, OKHCIICHHE, BOCCTAHOBICHHE, OKMC/IHTCIb, BOCCTAHOBUTC/IB. Y CIIOBHS TIPOABICHNA
BOCCTAHOBMTE/ILHOI 1 OKHC/IMTEIBHOH aKTHBHOCTH BEIIECTB.

33. BaxkHeiimme  BOCCTAHOBHTEAM W OKHCauTen.  OKHCINTCIBHO-BOCCTAHOBUTCIbHASA
ABOHCTBCHHOCTS.

34. COCTaBICHHE  YPABHCHMIL  OKHMCIMTC/ILHO-BOCCTAHOBHTEABHLIX — PCAKILMI  MCTOLOM
ekTponHoro Gananca. Kiaccudukaims OKHC/IHTEIBHO-BOCCTAHOBHTEIBHBIX Peakiiiif,

35. KOAMUYCCTBCHHBIC  XAPAKTCPUCTHKM  OKHCAHTEIBHO-BOCCTAHOBHTCIBHBIX  PCAKLIMH.
CraHgapTHeIC MISKTPOANBIC TOTeHImabL. Bogopoauslit 2:1ekTpost. MHepTHBIil 2JICKTPOIL. |

36. CraHjapTHeie  HICKTPOAHBIC MOTCHUMANB!.  DICKTPOXMMHUCCKUIT  Pii  IIANPAKCHMI
META//10B.

37. Ypasuenne Hepucra. Hanpasiaenne npoTekaHus  OKHCIHTCIBHO-BOCCTAHOBHTEILHAIX
peaximii.

38. Xumuucckuii cocrap armochepsl. Eauuuunl H3MepeHus KOHUCHTPAUMH ra3oo0pasHbIX
KOMMOHEHTOB B cMecH. [1aBHble komnouenTel armocdepsl. [TocTosHHbIE, NEPEMCHHBIC KOMITOHCHTDI
arsocdeps 1 npumecy. Bpems npebuiBanus koMnonenTa B armocdepe.

39. EcrccTBeHHAS Pa/IHOAKTHBHOCTE aTMOC(Ephl.

40. TpupojiHbIe # AHTPOTIOTEHHBIE HCTOYHNKH aTMOC(HEPHBIX PHMECCii.

41. Mpotecch okucaenns npumeceit B tponocdepe. Crofoaubie paaukaib B Tponochepe.
TponocdepHsie LHK/IbI HCOPTaHHUYECKUX COCAMHCHMIT CCPbl 1 A30Ta.

42. Xumusa tponoceproro u crparocdeproro ozona. Hyiesoil unka ozona. Boroponmsii,
A30THBIH, XJIOPHBIIT B OPOMHBII LMKIIbI Pa3pyHICHUA 030HA.

43, CMmorn: BaaxHblil, CyXo0ii ((POTOXHMHYCCKHIT), JICAHOM.

44. [MapuuKoBbIc ra3sl B armocdepe.

O6pasen IK3AMEHAUHOHHOTO DHiIeTa

Ik3ameHannonnbiit Onaer Ne 1

Poccuitckuii [ocynapereennptit [iipoMeTeoponoruieckuit Y HUBCpeHTeT
Kadeapa Mereoponorng, KAMMaToI0rii i 0Xpansl aTMocdepet
Kypc Xumus

1. OcHOBHBIC CTCXHOMCTPHYCCKHE HOHATHA M 3aKOHBI XMMHMH. 3aKOH COXPaHCHHS MAcChl.
KOJAHYECTBO BEIIECTBA, MOJIb, MOJISAPHAS Macca, MOJAspHblii 00beM. 3akon ABOraapo, CIcacTBHe
W3 3aKoHa ABOrajapo. 3aKoH NMOCTOAHCTBA COCTABA. 3aKOH KPaTHBIX OTHOLICHHIT.

2. CMOrH: BIaxHblil, CyXoit (poToxuMuuecKkuii), JICTHOM.

3. 3apnauva.

3aseayouuii kKadeapoi B.I. AbannukoB
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Odpaszen IK3aMeHAUHOHNOI 3a/1a4n

Ir3aMenanuonnan sagaua Ne 1

Poccuiicknit Cocyaapersennsiii [napoMercopotornuecknii YHuBepenTeT
Kadeapa MeTeopoaoruu, KIMMaTONIOTHH i OXPaHbl aTMOchephbl
Kypc Xumus

[1p1 HEKOTOPOI TCMIICPAaTYpe JIaBICHHE HACKLICHHOrO napa Hajx Bojoil pasHo 8,2 klla. Ha
CKOJILKO MOHM3UTCA JABJACHHE 11apa npi HToii Temneparype, ecian B 540 1 Boabl pacTBopuTL 36 1
rmoko3bl CoH1206?

Bapeayroumii kadeapoii B.H. AGannukos

6. Yuebuo-meroanueckoe u nudopmannonnoe odecneenne MMcuHiLIiMubl

a) OcnoBHas aureparypa:

I. Crenanosa E.B. Xumus: YuecOuoe nocobue. — CII6.: PITMY, 2014. — 156 ¢. (DBC
[mapomercoonaiin:
http://elib.rshu.ru/files_books/pdfirid_d5fb0ccd2alb4 ] 18b443847a8b0db8c7.pdf

2. Jlyparusa E.I'.. Fonuapos A.B. Xumust: KJIacchl HEOPraHMMECKMX COCAHHE-HMIT: YueOHO-
meroanucckoe nocobue. — CII6: PITMY, 2008, — 48 c. (OBC TIuapoMercoOnaaiiu:
hitp://elib.rshurw/files books/pdt/img-503134941.pdl

e

6) lonoanureasuas aureparypa:

1. annka HJL O6umas xumus. Yuebunk. — CI16., “Xumua™, 2007.

2. Iannxa H.JL 3agaum u ynpaknerns no oomeit xumun.  — CII6., “Xumua™, 2006,

3. Buaanaos A.H., Xumusg. Oprannueckas xumus. Koncnekr nekumii. — CI16., PTTMY, 2005. - 75
c:

4. Xumus: Yuebnoe nocodue / Ackaposa J1.X., - 2-e n3a., crep. - M.:Dunnra, 2018, - 80 c.: ISBN
978-5-9765-3542-8. Pexkum goctyna http://znanium.convbookread2. php?book=965487

5. Xumus: Yuebnoe nocodue / Boerpukosa H.M., Koponesa I''A. - Kpaciosap.:C®VY, 2016. - 136
c.: ISBN 978-5-7638-3510-6. Pexum gocryna htip://znanium.com/bookread2.php?book=968024

B) HuTepuer-pecypeni:
. Daextpounniii pecypc — Xumuucckas undopmaunonnas cers ChemNet. Pexum joctyna:
hitp://www.chemnet.ru
2. Ouekrponsbiii  pecype -  Poccwmiickunit  obuicoOpasosarensnblit - nopran.  Komwiekums:
CCTECTBCHHOHAYHHBIC IKCHCPUMEHTBL. PeknM jroctyna: http://experiment.edu.ru
3. Dnexrpounslii pecype — Xumuuecknii cepsep HimHelp.ru: obpasopatenbnbiii pecype. Pexhm
aocryna: http://www.himhelp.ru

) nporpaMmMuoe obecrnevenne
windows 7 66233003 24.12.2015
office 2010 49671955 01.02.2012

1) npodeccHoHATBHbIE DA3LI AANNLIX
HE HCTIOTB3YIOTCA
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e) IIll(bOpMilllllOllllble CHpaBoOyubIC CHCTEMBIL

D —

DnekTponno-onbanoteunas cucrema I'mapoMereoOunnaiin. Pesknm aocryna: hitp:elib.rshu.ry
Dnekrponno-6udianorcunas cucrema 3nannyM. PexuM gocryna: hitp:/znanium.com
DJICKTPOHHBIT OHIAIH-CHIPABOYHUK XuMHYeckux siementos WebElements. Pexum gocryna:

hitp://webelements.narod.ru

7. Meroanyeckue YRazanus Juis 06)"!3“0[11"!0” 110 OCBOCHHIO JTHCHHILIHHBI

Bwit yruednsIx 3ausntuii

Pexomenganun no OPraHu3auuy e Te/ILHOCTH CTY/AeHTa

Jlekuus

CocraBieHue KOHCICKTa  JICKIHIT:  BBINOJAHCHHE  [10C/ICAOBATEIBHOM
KPATKOM 3aIlHCH MATePHA/IOB JICKLUHHU B MOPAAKE UX HITOKCHHS, BLIACICHHE
BAKHBIX ONPCAC/ICHHI, MOM0AKCHHIT H BBIBOJIOB.

PaboTta ¢ KOHCHCKTOM: BBIJACJICHHE NPEACTABIAIOWCIO TPYAHOCTH U1
NOHMMaHMA MartepHana u  pabora 110 CaMOCTOATCIBHOMY HOHCKY H
KOHCTICKTHPOBAHHIO BO3MOKHBIX MOSCHEHHIT B PEKOMCHIOBAHHBIX Y4COHBIX
nocobuax 1 Hurepuer-pecypceax.

B ciayuae HEBO3ZMOKHOCTH CaAMOCTOATEIBHOIO Pa3pelicHus BO3IHUKIINX
npof/ieM B yCBOCHHHM Matephana ciaeayer cQopMmy/nposath Tpedyiouime
JTONOMHHTEIBHBIX [OACHCHNUI BOMPOCHl M 3ajaTh MX NPCHOLABATCIO Ha
KOHCV/IBTAllH WIH HA IPAKTHYCCKOM / J1a00paToOpHOM 3aHATHH.

I[TpakTHueCcKOE 3aHATHE

[ToAroTOBKa K TEME NPAKTHYECKOrO 3aHATHS 110 KOHCHEKTY JeKUMil
yuchHbIM nocobusam. Martepnasibl PaKTHYCCKUX 3aHATHIL CICAYET 3aHOCHTD
B OTACABHYIO TeTpaab. Pemenne 3ajay  PCKOMCHIYCTCA  3anuChIBaTh
AKKYPATHO, C 110APOOHBIMH KOMMEHTAPHAMH.

Jlabopatophas padota

[Mepes BoionncHnem sabopatopHoii paboTer HEOOXOAUMO O3HAKOMHTHCH
C TEXHMKOI ©€30MacHOCTH M MPaBWIAMH  [MOBCJACHHA B XMMHYECKOH
nabopatopuu MM B KOMIBLIOTCPHOM Kiacce. BuumareibHO M3YMHTH
METOAMKH BBINOJHCHHA ONBITOB, COCTABHTL YPABHCHHA COOTBCTCTBYIOUINX
peakumii. B npouecce Buinonnenus gaboparopuoii paborel (pukcuposath
nabaogenus B nporokoste. [locae  3aBepuicHus pabotel  0000mMTE
MOJAYYEHHbIC  JAHHBIC, YCTAHOBHTH  NPHYMHHO-CICACTBCHHBIC — CBSA3H,
chopMyIHPOBATL  BBIBOJBI 110 KA/KAOMY ONBITY M MOATOTOBHTL OTBETHI HA
BOMPOCHI, IPHBC/ICHHBIC B ONHCAHHM 1a00paTOpHOIl paboThI.

Dkenpecc-onpoc

DKCIPECC-0Mpoc MPOBOUTCA HA KaKIAO0H JICKUMH, 33 HCKIOYMCHHEM
nepBoit Jiekuuu B cemectpe. OH  BKJIOYACT BOMPOCHI 10 MATCPHAIAM
npejasutyei  gexuun.  Bonpocel  cocraBicHbl  Takum  obpazom, | 4TO
NPEANOIArarT KPaTkuii, JakouH4Hblii oTBeT. [ noaroToBku K 3kcnpecc-
ONpoCy HEOOXOAMMO THIATEILHO 1popadoTarTh MaTepHan NpebLLyuieH
AEKUMH 110 KOHCHCKTY JCKUHH, oOpamasch npu  HCOOXOAMMOCTH
JAOTIOJHHTEIBHO K PCKOMEH/I0BAHNBIM YUCOHBIM ITOCOOHAM.

Hunu BHAYAJILHOC 3a/TaHHC

Wuamsuayansnoe  3aganue  no  pasaeny  «CrpoeHwe aroma
[Tepnojnyeckas cHeTemMa XuMH4Heckux iementosy». [Tpu nojaroroske k ero
BHINOJIHEHNIO HCOOX0AMMO padoTaTh € KOHCHCKTOM JEKIMil M 3alHCAMH
NPaKTHYCCKOTO  3aHATHA, NOCBALICHHBIX CcTpocHMio atoma. (Ocoboe
BHUMAHHC  CJICAYCT  YACIUTL  NpopaboTKe  CeAYIOMMX  [OHATHH,
NPEACTABICHUI, NMPaBHI M NPUHLMIOB: NPUHUMIA MHHAMYMA SHCPriH,
npuduuna  Iayum, opaswia Xywaa, npasua  Kineukosckoro, [OHATHS
«KBAHTOBBIC YHCHa», NPEACTABIACHHIT O BAJICHTHBIX BO3MOKHOCTAX aTOMa Ha
OCHOBAHHM €ro dJcKIponHoro crpochus. llpu cebe neodXoAMMO HMCTH
[TeprointecKyo CHCTEMY XHMHYCCKHX YJICMCHTOB.
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HHANBHIVAIBHOC 3aaHIC 110 pa3ieiy  «XHMMYCCKUC TPOICCChl B

armocdepey. [lpn NOArOTOBKE K €ro BBUIOJIHCHHIO B TICPBYIO OUCPCIb
CHEAYCT MOBTOPHTH YucOHbIi Matepuan pa3neioB «OCHOBHBIC XHMHYCCKHE
NOHATHA M 3aKOHbl XHUMHI», «(OCHOBHBIC 3aKOHOMCPHOCTH NPOTCKAHMA
XHMHUCCKHUX MPOICCCOB», @ Takke « XHMHUYCCKHE NPOIECChl B aTMochepe».
TakKe cIeyeT BCIIOMHHTE IPAKTHYCCKHE PHEMBI pactiera pH pacTBOpOB, a
TAKAKC  COCTABJICHHMS  YPaBHCHHH  OKHCINTEILHO-BOCCTaHOBHTCIBHBIX
peakunii, Tpu cebe uHeobxomumo umerh Kanexkyastop, [lepuoanycexyio
CHCTEMY XHMHYCCKHX O/1eMCHTOB M Tabimuy pactsopumocty. Jlpyrue
HEOOXOIMMBIC CTIPABOYHBIC MATCPHAIIBI [IPEIOCTABISIOTCA MPENONABATCICM.

Kountponsuas pabora

[Ipn noarotoBke K KOHTPOJIBHOH pabore HeoOXoaumo paborars ¢
KOHCITICKTAMM JICKIIHIH, 3aIMCAMH  TIPAKTHYCCKHX 3aHATHH, [POTOKOJAMH
naboparTopubix paboT, PeKOMCHYEMOi IMTCPAaTYPOil H OPHEHTHPOBATLES HA
BONPOCH! M 3ajanHus s camornposepkit. Ocoboe BHUMAHKE NIPH TIOJITOTORKE
K KOHTPOABLHOH padote Nel cieayer yAcauTs npopaboTke CACAYIOUIMX
BOTIPOCOB: I'EHETHYCCKAA B3AHMOCBA3b OCHOBHBIX KJIACCOB HCOPraHHYCCKHX
COC/IMHCHHI, OCHOBHBIC CTEXHOMCTPHYCCKHC TMOHATHA M 3aKOHbl XUMUH,
OCHOBBI XMMHMHECKOI TCPMOJANHAMHKH, PacyeT XMMHHYCCKOIO PABHOBECHA.
[Ipy NOArOTOBKC K KOHTpOuILHOI pabore Ne2 ocoboe BHMUMaHHE ciacayet
VACANTE CIACAYIOUINM BOMPOCAM: CMOCOOBI KOIHUYCCTBEHHOIO BBIPAKCHIA
COJACPAKAHHA PACTBOPEHHOIO BCIUCCTBA B PACTBOPE, KOLIMTATHBHBIC
CBOIICTBA  PAacTBOPOB, BOJOPOJHBLIN  MOKa3aTe/b, [WIPOIH3  CONCH,
OKHCAUTCIBHO-BOCCTAHOBHTE/IBHLIC  PCAKLMM, HAIPaBICHHE [IPOTCKAaHMs
OKHCIHTCIbHO-BOCCTAHOBHTC/TLHBIX pCaKll"ﬁ.

[pn cebe HeobxoauMO UMCETh KaabKyasTop, Ilepuoanucckyio cucremy
XHMHUYCCKHMX WICMCHTOB W Tabauuy pactsopumocti. Jlpyrue Heodbxoumbie
CTPABOMHBIC MATEPHAJIb! IIPEAOCTABIIAIOTCS NPENOIABATEICM.

3auer

[TpH MOArOTORKE K 3auery HCOOX0AMMO paboTaTh ¢ KOHCHEKTAMH JICKLMH,
JANHCAMM  HPAKTHYCCKMX 3aHATHI, NPOTOKOIaMH J1abopaTopHeIX pabor,
PCKOMCHJIYEMOTl  JINTEpaTypoii ¥ OpPUCHTHPOBATBCS Ha BONPOCHI | JUIA
nojroroski K 3auery. Ilpm neobxomumoctn [lepuoamyeckas cucrema
XHMHMECKHX 2J1eMCHTOB, Tal/IMIa pacTBOPUMOCTH M JIPYIHE CIPABOMHBIC
MATCPHAIIBI NIPEAOCTARIAOTCH TIPLHOABATCICM.

JK3aMEeH

[Mpu noaroToBKe K 3K3ameHy HeoOxoaumo padoTaTh ¢ KOHCTICKTaMH
AeKIMil, 3anMCAMM [IPAKTHUCCKHMX 3aHATHIL, MPOTOKOIaMi /1abOpaTOpHBIX
padoT, PCKOMEHYEMOH IHTCPATYPOil M OPHECHTHPOBATHCA HA BONPOCH /LI
noAroToBkH K 2k3amcHy. Ilpn neobxomumoctn [lepnoanucckas cuerema
XHMHYCCKHX ICMCHTOB, Tabauua PAacTBOPHMOCTH H ApYIHC ClIpaBOMHBIC

MATCPHAILI TIPCAOCTABIAIOTCA MPCITOJAABATCIICM.
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8. Hudopmaunonunie

00pazoBaTEILHOTO

TeXHOJIO0TIHH,

npouecca no  JIHCHHINVIHHE,

HCHOIL3YEMbIE
BR/IIOYas

npu
nepeveHb

ocymecrsiienn
HnporpamMmuoro

obecnerennst  MHPOPMAIHOHHBIX CHPABOMHBIX cHeTeM (1P HeodxoauMocTH)

OdbpazoBate/ibubie H

IMepeyens nporpaMmMHoOro

Pa3zjen ,
nHpopmannonubie obecnievenns W HHGOPMAUMOHHBIX
AHCHHILTHI LI
TEXHOI0T I CHPABOMHBIX CHCTEM
OcHoBHbIC — JICKIMA-BH3YAIM3aUHs (BCE JICKUHH | — IPOrpaMMHOE odecnedeHue s
XUMHYCCKHC NPOBOAATCA € HCNOIB30BAHHEM JACMOHCTPAUHH CIIANHIL-TIPC3CHTALNIL,

ITOHATHA U 3aKOHBI
XHMHH

CHIQHI-IIPC3CHTALIMIA ),

— AICKTPOHHbLIT OHIIAIIH-KYPHAI,

— B3aUMO/ICHCTRHE C
00YYAIOUMMUCH [TOCPEACTBOM
ICKTPOHHOI MOYTHI

— HHTCPAKTHBHOC B3AUMOJICHCTBHE
IPENoIaBaTeIb-CTY/ACHT H CTYACHT-
CTYJICHT

— [IpOrpaMMHOE 00CCrICYCHHE LIS
aocTyna B ceth Internet;

~ MICKTPOHHO-OHO/IHOTEYHAR CHCTeMA
I"'mapoMeteoOuuaiin: http://elib.rshu.ru;
- CCpBCP AMCTAHUHOHHOTO 00yueHA
PI'TMY MOODL: http://moodle.rshu.ru

Crpoenune atoMa
[Teproanyeckas
cHcTeMa
XHMHUCCKHX
ICMCITOB

— JCKIHA-BH3YAIH3aLHs (BCC JICKIHH
NPOBOJUITCSA € HCTIOJIB30BAHHEM
caaiii-npeseHTaumii);

— ICKTPOHHBII OHIAHH-KYPHAL,

— B3aUMO/CICTBHE C
00YHAMMMHUCH NOCPEACTBOM
WICKTPOHHOMH MOUTHI

— HHTEPAKTHBHOE B3AUMOACHCTBUC
NPEIoAaBaTCIb-CTYACHT H CTY/ICHT-
CTYJACHT

— nporpaMMHoe obecreteHue s
JICMOHCTPALINMK CIIAII-NPC3CHTALMIT,

— AporpaMMHoe odecheHeHne A
Jloctyna B cerh Internet;

— WIEKTPOHHO-OMOINOTCYHAA CHCTCMA
IMuapoMeteoOusaiin: http://elib.rshuaru;
— CEepBEp AMCTAHUMOHHOIO 00YUCHNS
PITMY MOODL: http://moodle.rshu.ru

XHMHUCCKas CBA3b

— NEKUMA-BU3yan3auus (Bee JICKUHH
HPOBOAATCA ¢ HCHONB30BAHUEM
Cnaifi-npe3eHTamii);

— ICKTPOHHBIH OHJIAHH-KYpHAI,

- B3AUMO/ICHCTBHE €
00yYaloMUMHCA MOCPEJICTBOM
WICKTPOHHOI [IOYThI
— MHTEPAKTHBHOE B3aUMOJICHCTBHE
IIPCIIOAABATCIb-CTY/ACHT U CTY/ICHT-
CTYJEHT

~ [IPOrpaMMHOC 00ecreUeHHE 118
JCMOHCTPALHH CIIal1-1IPe3eHTaLHil;

- IPOrpaMMHOC ODECTICUCHNE 115
jgocryna B cetsb Internet;

— ICKTPOHHO-OMOIHOTEHHAS CHCTEMA
MuapoMereoOuutaiin: http://elib.rshuru;
— CCpBEP AUCTAHIIHOHHOTO 00yueHHs
PITMY MOODL: http://moodle.rshu,ru

OcHoBHbIC — JICKIHA-BU3YaIH3alMs (BCe JCKIHM | — MporpaMMHoe obecriedeHne Ui
3AKOHOMEPHOCTH | TIPOBOATCA € HCIIOIB30BAHHEM JICMOHCTpAIHK ClIaiiI-npeseHTaluit;
IPOTEKaHNA caiii-npeseHTaumit); ~ nporpaMmuoc obecneucHue s
XHMHYCCKHX — YICKTPOHHBII OHIAIH-KYpHAJL; Joctyna B cetb Internet;
1poLEeccon ~ B3aHMOACHCTBHE C ~ JICKTPOHHO-OHOIMOTCUHAA cHCTEMA
00yUAIOUIMMHCS MOCPEJICTBOM MapoMereoOnnaitn: hitp://elib.rshuaru;
HICKTPOHHOI NOMTbI — CCPBCP JAMCTAHIIMOHHOTO O0YUEHHS
— HHTCPAKTHBHOC B3aHMOJICHCTBHE PI'TMY MOODL: http://moodle.rshuiru
HPENoaBaTe)b-CTYACHT U CTYIACHT-
CTYJICHT
CaoiicTna — JNEKIHA-BHIYANH3a1Ms (BCE JICKUMH | — IIpOrpaMMHoe odecneyene s
pacTBOpOB MPOBOATCS € HCIOJIBL30BAHHEM JICMOHCTPALMH CAI-TPe3eHTALHI;

claii-npescHTanmil);
= JJICKTPOHHBIH OHJIaH-KYpHAIT,
— HTMHMO}ICF!CTBHC C

~ [IporpaMMHoe obecneucHue a1
JocTyna B ceTh Internet;
~ JICKTPOHHO-OMOANOTEYHAR CHCTeMA
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Paijen
JUCHHILTHHBI

Odbpasosareabnusie n
undopmannonnbIe
TEXHOJIOITHH

[epeyuens nporpaMMHoro
obecneuenns 1 HHGOPMANHOHNLIX
CHPABOMIBLIX CHETEM

OﬁyanOUHIMHCﬂ MOCpCACTBOM
’)I]CKTpOHHOﬁ MOYThHI

—~ HHTCPAKTHBHOC B'JaHMOLlCHC‘I BHC
NPENOAABATCIIB-CTYJICHT M CTYJICHT-
cTyMeHT

Fxl,vxp()l\'lcTcoOu_:ﬁfﬁlf http://elib.rshu.tu;
— CEPBEP JIMCTAHLUHOHHOIO 00yUCHHA
PI'TMY MOODL: http://moodle.rshu.ru

OKHCIUTEIBHO-
BOCCTAHOBUTEIIBH
BIC PCAKIIHH

— JICKUMA-BH3YAIH3auns (BCC JICKUHH
NPOBOJATCA € HCIOJIL3OBAHHEM
CIIAII-NPE3CHTALNi);

— JICKTPOHHBII OHI1AITH-KYpHAIL;

— B3aHUMOJICHCTBHC C
00YHAKONIMMICA TTOCPEICTBOM
ICKTPOHHOH NOYTHI

~ MHTCPAKTHBHOC B3aUMO/ICHCTBHE
MPENOAABATEIb-CTYACHT W CTY/ICHT-
CTYACHT B

— [porpaMMHoc obecrneueHue s
JACMOHCTPAINH CAI-PE3CHTALINH]

— nporpaMMHoe odecreycHue 11
JA0CTYTIA B ceTh Internet;

— UIEKTPOHHO-0HdAHOTCUHAA cHeTeMa
MuapoMercoOnnaiin: http://elib.rshu.ru;
— CepBep AMCTAHUNOHHOIO 00YYCHHS
PI'TMY MOODL: http://moodle.rshu.ru

Xumuueckue
MpOoNecchH B
armocdepe

| CTYJICHT

— JICKUHA-BU3YAIH3aLHs (BCC JICKIIMN
MPOBOATCA C HCIOIb30BAHUEM
C1ai/1-1Ipe3CHTALMIT);

— UICKTPOHHBII OHIANH-KYPHAIL;

- B3aUMOJICHCTBHE C
00YHAIOIINMHCA NOCPEACTBOM
WICKTPOHHOIH MOYTHI
— HHTEPAKTHBHOE B3aUMO/ACHCTBHE
[IPCII0AABATC/Ib-CTYACHT H CTYICHT-

— [IporpaMMHoOe odecreveHHe Ui
JACMOHCTPAUMY CIAHA-TIPC3CHTAIIHIH;
— NPOrpaMMHOE 00eCTICUCHNE JUIA
poctyna B cers Internet;

— IEKTPOHHO-OMOIHOTCUHAS CHCTEMA
MwapoMercoOnnaiin: http://elib.rshu.ru;
— cepBep JAMCTAaHLHOHHOTO 00YYCHHA
PITMY MOODL: http://moodle.rshuiu

9. MatepuaabHO-TeXHHUECKOE ofecnedenne THCUHILITHID]

MﬂTCpH d/IbHO-TCXHHYCCKOC

obecneyeHne

IporpaMmul

COOTBCTCTBYCT }'lCﬁCTB}/IOluHM

CAHUTAPHO-TCXHHYCCKHUM M MPOTHBONOKAPHBIM NMPABHIaM W HOPMaM M 00eCHeqHBACT NPOBCACHUEC
BCEX BWJIOB NPAKTHYCCKHX 3aHATHIT H CAMOCTOSTE/ILHOH paboThl CTYACHTOB.
YucOuplii nporecc obecrieueH ayAHTOPHAMH, KOMIUICKTOM JIMUCH3HOHHOIO [POIPAMMHOI0
obecnicucuus, oubanorekoii PITMY,
. YueOnas ayIHTOPHS I NPOBEIEHNS 3AHATHI JEKUHOHHOIO THIIA — YKOMIUICKTOBAHA
CrICUMaIH3HpOBaHHOM (yucOHOIT) MeOeIbIo, 10CKOH, HADOPOM JIEMOHCTPAIIHOHHOIO 00OPYI0BAHHA H

yueOHO-HATIATHBIME

nocoOmaMu,

obecneynBaOLMMH

TCMATHYCCKHC HJUIOCTPATIHH,

COOTBCTCTBYIOINC padoyuM yucOHbpIM nporpamMmam aucuumin (moayaeii). [lepenocnoii noyrdyk,

IPOEKTOP, IKPAH.

2. YueOnas ay/IMTOPUS /IUISE IPOBEICHHUS 3AHATHIE CEMHHAPCKOIO THIIA ~ YKOMILICKTOBAHA
cricunasnsnpoBannoii (yuetnoit) Medenblo, 10CKOi.

3. Yuednas sadopartopusi XHMHH NPHPOJHON CPebl — OCHALICHA CHCUMANMIHPOBAHION
nadoparoproii McOelblo, 000py10BaHa BRITSUKHLIMH Kapamu, odOpyI0BaHa CHCTEMOI XOI0HOTO
H ropa4cro BOIIOCHZlﬁ)KCHHﬂ.

4. YueOnan ayMropusi Ui IPYNNOBBIX M
YKOMIUICKTOBaHA CHEUMAIH3UPOBAHHOH (yucOHoii) MeOenbio, TEXHHYCCKHMI cpeicTBaMH 00yueHus,
CYKAIIMI JUIA TIPEACTaBICHNS Y4cOHOH HHpOpMaIy.

5. ¥Yuednan ayanropus I TEKYILEr0o KOHTPOAS N NPOMEARYTOMHOH arTecTanun —
YKOMIUICKTOBaHA CHCUHAIH3HPOBAHHOMN (yucOHOI) Mebenbio, TEXHHYECKHMI cpecTBaMH 00yueHns,
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HIJIHBHAYAIBHBIX  KOHCYJALTAUMIE  —




CAYKAUMMH JUIA NPeICTaBACHNA yaeOHo nudopmatum.

6. Tlomemenne LISt CAMOCTOHTENBLHOIN PAdOTBLI — YKOMIUICKTOBAHO CHCUHATH3HPOBAHHOM
(yucOHoii) McOEIBIO, OCHAUICHO KOMIBLIOTCPHON TEXHHKOI C BOIMOKHOCTHIO TIOJIKJIIOUCHHA K CCTH
Internet u obGecnedeHO JOCTYNOM B WICKTPOHHYIO HH(POPMALMOHHO-00PA30BATCALHYIO Cpeay
OpraHu3aLuu.

10. OcobennocTH OCBOCHHS AHCIHILIHHBI /LIS HHBAIMIOB H JIHIL ¢ OUPaHHYEeHHBIMH
BO3MOAHOCTAMY 310POBbS

Obyuenne 00y4aOMMXC ¢ OFPAaHHYCHIBIMH BO3MOKHOCTAMH 310POBbA 1IPH HEOOXOANMOCTH
OCYHICCTBIACTCA HA OCHOBC aJaNTHPOBAHHON  pabouell  NPOrpaMmbl € HCHOJIL3OBAHHEM
CHCLMATBHBIX METOJ0B OOYHYCHHA W JUIAKTHYECKMX MATCPHAI0B, COCTABICHHBIX C  YYCTOM
OCOOCHHOCTCH MCUXO(U3UYCCKOrO pasBHTHA, HHIMBHAYATLHBIX BO3MOKHOCTEI M COCTORHMA
310poBbs TAKHX 00yualommxces (odyuatouerocs).

ITpu onpeacneHny GOpMbI MPOBEICHHA 3AHATHIT ¢ 00YHAIOIIMMCA-HHBAIIOM YUHTHIBAIOTCH
PEKOMCHAAUMM, COJACPAALMECH B MHAMBMAYAILHOH 1porpaMme  pcabiiInTallid  MHBAJINLA,
OTHOCHTEJIBHO PEKOMCHI0BAHHBIX YCIOBHI 1 BUJIOB TPY/a.

[Tpn neobxoaumocTn Uit OOYHAIOWMXCA M3 YMC/IAa MHBAJIMIOB M JIHIL ¢ OrPAHHYCHHBIMH
BO3IMOKHOCTAMH 3/I0POBbA CO3AAIOTCA CHNCHUHAIbHBIC padodue MecTa ¢ Y4CTOM HapyLICHHBIX
(PyHKUMIT 1 OrpanuCcHiii KHIHCACATCALHOCTH.
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