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1. HEJIM U 3AJJAYHU OCBOEHM S TUCITUIIJINHBI
Ienv oucuunaunovi:
I[envro nzydeHus TUCHUILIHHEI SBIISIETCS IPHOOPETEHNE CTyIeHTaMH ()yHIaMEHTaIbHbIX

3HaHUH B 00JIACTH €CTECTBO3HAHUS M (OPMHPOBAHHE HA ITOM OCHOBE JIOIMUYECKOW CHUCTEMBI
0000IIEHHBIX B3MISIIOB HA OOBEKTUBHBIA MUP; HCIIOJB30BAHKE MMOJYICHHBIX 3HAHUU 11 0€30-
MacHOTO MPUMEHEHUS BEIIECTB U MaTEPHAIIOB B OBITY W B NMPOGECCHOHATBHON esATEeILHOCTH,
JUTSL peIIeHUs MPAKTHYECKUX 3a7a4 B MIOBCETHEBHON KU3HH.
3aoauu OuCUUNIUHDL.

N3yueHnne OCHOBHBIX XMMHUYECKUX SIBJICHHH; OBJaJeHHE (yHIAMEHTAIBHBIMH TTOHSITHS-

MU, 3aKOHAMU U TEOPUSIMHU XUMHUHU, XUMUYECKOU TEPMOAMHAMUKY, KHHETUKH, PABHOBECHS U pac-
TBOPOB, IEKTPOXUMUYECKUX IPOLECCOB, CBOMCTB METAJLIOB U HEMETAJLIOB, & TAK)KE METOIAMHU
XUMHUYECKHX M (PU3UKO-XMMUYECKUX MCCIEOBAHUN; OBIIaJIEHUE METOJaMH U IIpUEMaMH pelie-
HUSI KOHKPETHBIX 3a/1a4 U3 Pa3IUYHbIX o0jacTeld XuMun; (POpMUpOBaHHE HABBIKOB IPOBEICHUS
XUMHYECKOTO DKCIIEPUMEHTA, YMEHUS BBIACIATh KOHKPETHOE XMMUYECKOE COACPKAHHUE B IIPH-
KJIa/IHBIX 3a/1a4ax y4eOHOH 1 Mpo(eCCUOHAIBHON AEATEIbHOCTH.

2. Mecro nucuumiauHbl B cTpykrype OITIOIT BO

Cornacuo PYII aucuuminna «Xumus» uydaercs B 1 cemecTpe.

JIMCLMIUIMHA OTHOCUTCS K 00s3aTEIbHBIM JUCIHUIUIMHAM 0a30BOM YacTH OJioKa
blydeOHoro miuana mo HampaieHH0 ToAroToBKH 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTUUECKOE
obecrneyeHrne MalIHHOCTPOUTENBHBIX TPOU3BOJICTB.

JucturimHa mpenoiaeTcs MoCpeACTBOM YTCHHS JICKIIUA W MPOBEICHUS MPAKTHIECKUX U
71a060paTOPHBIX 3aHITHHA.

Ha nexnusix n3nararoTcsi OCHOBHBIE TIOJIOKEHHS TEOPETUIECKOTO MaTepuaa.

JlaGopaTopHbie 3aHATHS 00ECIEYMBAIOT MPAKTUUECKOE OCBOCHHE JICKIIMOHHOTO MaTepua-
Ja, pa3BUTHE Y CTYJEHTOB CAMOCTOATEILHOCTH U TBOPUYECKOTO TOIX0/Ia TIPH BBITIOJIHEHUH 1a00-
paToOpHBIX PabOT, OCBOCHWE MPUHIIMIIOB U METOIAUK MPOBEICHMS IKCIIEPUMEHTA, MPABHJI HC-
MOJIb30BaHUS HOPM TEXHUKH 0€30MaCHOCTU B XUMUYECKOU Tab0paTOpUH.

[TpakTrueckue 3aHATHS HANpaBJIeHbl HA OCBOEHHWE OCHOBHBIX CIIOCOOOB PEIICHHS JKCIIe-
PUMEHTAJIbHBIX M PACYETHBIX 33J1a4 M0 JAHHOMY KypCy.

3. TpeOoBaHuUA K pe3yJIbTATAM OCBOCHHS COIEPKAHUSA TN CHUIITUHbBI

IIpoyecc usyuenuss OUCYUNIUHBL HANPABIEH HA POPMUPOBAHUE DNIEMEHTNOE CIEeOVIOUUX KOM-
nemenyuil B coorBeTcTBUU ¢ PI'OC BO 1 OIIOII BO no nanHomMy HanmpaBi€HHIO MOJATOTOBKH:

a) oomenpodeccuonanbubix (OIIK):

CriocoOHOCTh KCITOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JECUCTBYIOIINE B MPOIIECCE U3TO-
TOBJICHUST MAIIMHOCTPOUTENBHBIX U3JENUi TpeOyeMOoro KauecTBa, 3a/JIaHHOTO KOJUYEeCTBA TPH
HaMMEHBINNX 3aTpaTax obmectBeHHOTO Tpyaa. (OIIK-5)

CriocoOHOCTP HCIIONB30BATh 3HAHUS M0 MPOPUIHHBIM pa3aesiaM MaTeMaTHIYEeCKUX U €CTECT-
BEHHOHAYYHBIX JHUCUUIUIMH JUIsl U3yYEHHUS] OCHOBHBIX 3aKOHOMEPHOCTEH, AEMCTBYIOIUX B MPO-
11eCCe U3TOTOBJICHHS MAIIMHOCTpOUTENbHBIX u3aenuil. (OIK-5.1).

B pe3ynbrate u3yueHus: AUCUUILITUHBI CTYACHT JTOJIKEH:

3HaTh:

- OCHOBHBIE XUMHYECKue OHATHS (31);

- OCHOBHBIE MPABWJIA HOMEHKJIATYPhl XUMUYECKUX coeTuHeHUH (32);

- OCHOBHBIE 3aKOHBI XUMHH, XUMHUUECKOH TEPMOJANHAMUKH, HNEKTPOXUMHUU U KUHETHKH (33);

- CYIIHOCTb YYEHHS O MEPUOJUYHOCTU U €r0 POJib B MPOTHO3UPOBAHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB M MX coeanHeHu (34);

- KBAaHTOBO-MEXaHUYECKOE CTPOCHUE aTOMOB, MOJIEKYJI U XUMUUYECKOH CBsi3U (35);

- OCHOBHBIE KJIaCChl HEOPTAHMYECKUX BEIIECTB, CBOMCTBA MX TUITMYHBIX MpezcTaBuTeneit (36);



- XMMHUIO 3JIEMEHTOB U UX coeauHeHui (37).

Ymersb:
- MPUMEHSATh XUMHUYECKUE TEOPUU U 3aKOHBI, KOHIEIIUN O CTPOSHUHU M PEaKIMOHHOU CIOCO0-
HOCTH HeopraHudeckux BemiectB (Y1);
- MPOBOJUTH PACUETHI IO TEPMOXUMHUYECKUM ypaBHEHUSIM peakuuid (Y2);
- IpeACKa3bIBaTh TEPMOIMHAMUYECKYIO BO3MOXHOCTh IPOTEKAHUS XUMHUECKUX peakuuii (Y 3);
- pemaTth pacueTHble 3a1aun (Y4).

Baagern:
- HaBBIKaMU paboThI ¢ pacyeTHBIMU (POpMyJIamMH, peniaTh pacueTHbIC U IKCIIEPUMEHTAIbHBIC 3a-
naun o xumuu (B1);
- croco0amMu MOJIETUPOBaHUS dKCTiepuMeHTa 1o xumuu (B2).

4.Conep:xanue ¥ CTPYKTypa A¥ CUHMILIMHbBI

4.1. Copep:xanue JTUCUMIIIMHBI

Koa xon-
Ne pa3- | Haumenona- TPOMpYye- @opma
Coaep:xanue pasaesa MO# KOMIle- | TeKYIIero
aeJa HHe pa3jesia
TeHUUHU (WM | KOHTPOJS
ee YacTH)

1 Ctpoenue CocraBHbIE YaCTH aTOMA. (OIIK-5)
aToMa AtomHOe sA71po. OCHOBHBIE KOJIUYECT-

BEHHbIE  XAPAaKTEPUCTUKH  aTOMa: YK,
aTOMHasi Macca, 3apsan siapa. Ksanto- T

BO-MEXaHMYeCKas Mojelb aTtoma. Ile- 3
PUOJIMYECKUN 3aKOH M CHCTEMa dJie- IKs3.
MeHTOB /.M. MenaeneeBa, 3JIeKTpOH-

Hble (OPMYIIBI aTOMOB M HOHOB.

2 Xumuueckas Tunel xumuueckoit cBsizu. KoBaneHt- (OIIK-5) YK,
CBSI3b U MEXK- Hasg cBs3b M e€ Buabl. CBoiicTBa M T,
MOJIeKYJISIpP- cniocoObl oOpa3oBanusi. OOMEHHBIN U IK3.
Hble B3aMO- JIOHOPHO-aKUENTOPHBIH ~ MEXaHHU3MBI
aelcTBUS oOpa3oBaHMs  KOBAJICHTHOW  CBSI3H.

OcHOBHbBIE TIOJIOKEHUSI MeETOJla Ba-
neHTtHeIX cBsizedt (MBC). OcHoBHBbIE 3
XapaKTEPUCTUKH XMMHUYECKOU CBSI3HU - IK3.

JUIMHA, HAaNpaBJI€HHOCTh M SHEPrusl.
KpaTtHocTh cBsi3u. BaneHTHBIE yIIIbL.
I'uGpuau3zanyst aToOMHBIX OpOuTanei.
Tunel ruOpuaAU3alMi. G- U T- CBS3H.
Merton  MOJEKYISPHBIX  OpOuTanei
(MO JIKAQ). OcHOBHBIEC MOJIOKEHUS
meTona MO.

Nonsl. Monnas cBsa3p. CBoiicTBa MOH-
HOU cBsa3u. [lonsipu3zanust MOHOB M KX
noysipusyomiee  Aeiicrsue. BimsHue
3THX ()aKTOPOB Ha CBOMCTBA BELIECTB.
Meraunueckas cBs3b. Metamsl. [1o-
HATHE O 30HHOW TEOpPUU TBEPAOro Te-
na. BomopoaHast CBSI3b U €€ 0COOCHHO-
cTu. MexmoneKkymnspHas 1 BHYTPUMO-
JEKyJsipHasi ~ BOJOPOJIHBIE  CBSI3H.




BnusiHue BOIOPOIHON CBSI3U Ha
CBOICTBa BEIIESCTB.

ATOMHas1, WOHHAas, MOJICKYJspHas |
METAJINIMYCCKUEC peH_ICTKI/I. 3aBI/ICI/I-
MOCTh CBOWCTB KPHUCTAJUIMYECKHX Be-
IIE€CTB OT TUIIa XHMH‘IGCKOP'I CBA3U.
MeKMOJIEKYJISIPHOE B3aUMOJICUCTBUE.
OpI/IeHTaL{I/IOHHOG, I/IHI[yKTI/IBHOG nu
JMCTIEPCHOHHOE B3aUMOJICHCTBHE.

9JIeMeHTBI XH-
MHYeCKOii
TePMOIMHAMM-
KM

BHyTpeHHSIST SHeprus © DSHTAIBIHUA
CHCTEM.

IlepBbIil 3aKOH TEPMOAVHAMUKH.
TemnnoBoit 3hdexT XuMHUIECKOr peak-
IUi. DK30- U SHJIOTEPMHUECKHE Peak-
uuu. TepMoXxuMUYecKHe YpaBHEHHUS.
3axoH ['ecca u ciencTeue U3 Hero.
[Tonsitie 00 PHTpONUU. DHTPONHUS U
nepuoandeckuii 3akoH. [loHsTHsS 00
sHeprun ['mbOOGca oOpa3oBaHus Be-
IIECTB, KaK MEpbl PEaKLMOHHON CIIO-
COOHOCTH. DHTAIBIHUUHBIA WU DHTPO-
nuitHeI (akTopel mporeccoB. Kpu-
TEpUIl CaMOINPHU3BOJIBHOIO MPOTEKa-
HUS XMMHUYECKUX peakuuil B m3o0ap-
HO-M30TEPMHUECKUX YCIOBUSX.

(OTIK-5)

VK,

13

IKs3.

Xumuueckas
KHHETHKA U
XHMHYECKoe
paBHOBecHe

Ckopocth peakuuu. CKOpPOCTh peak-
IIMA B TOMOTEHHBIX M TeTEPOTr€HHBIX
CUCTEMaX.

@dakTophl, BIUSIOLUIME Ha CKOPOCTh
XUMHAYECKHX peakiuil. 3aBHCUMOCTh
CKOPOCTH XHMMHYECKHX peaklHuid OT
KOHIICHTPALlMU  pearupyromux  Be-
IIECTB. 3aKkoH naeiicTBua Macc. KoH-
CTaHTa CKOPOCTH PEAKINH U ee (HU3H-
YECKUH CMBICI. 3aBUCHUMOCTh CKOPO-
CTH XMMHYECKON pEaKIu OT TEeMIIe-
patypel. IIpaBuno Bant — Todda,
TeMIepaTypHblii K03 PULIHUEHT CcKo-
POCTHU peaKIuu.

[IpencraBnenne O TEOPHHM AKTHBHBIX
CTOJIKHOBEHU. DHEPTUs aKTUBALIVH .
3aBUCUMOCTb CKOpPOCTH XHUMHUYECKOU
peakuuu OT TemImepaTypbl, SHEPIUU
AKTUBALlMM ¥ DHTPONUH AKTHBAIIHH.
YpaBHeHnue Appennyca.

Karanu3. Karanuruueckue peakuum.
Oco0eHHOCTH KaTaIMTHYECKHUX IPO-
L[ECCOB.

Teopusi rOMOIr€HHOTO U T'€TEPOTreHHO-
ro xaranusza. Aprokaranu3. depmen-
TaTUBHBIN KaTaJu3. Kucnorno-
OCHOBHOM Kartanu3. Kartaimsatopsl u

(OTIK-5)

VYK,

13

IKs3.




WHTHOUTOPHI.

XUMHUYECKOE PaBHOBECUE
HeoOpatumpie u oOpaTuMble XUMHUYe-
CKHe mpoluecchl. McTuHHBIE U Kaxy-
mecss paBHOBecHs. ['OMOreHHble M
rereporeHHsle paBHoBecus. KoHcTan-
Ta paBHOBecHs. PaBHOBECHBIN BBIXO]I
IIPOAYKTOB peakuuu. Biusgnue pas-
JUYHBIX (PAKTOPOB Ha XHUMHUYECKOE
paBHoBecue. [Ipunnun Jle—IlaTense.

PacTBOpbI.
AUCIIEPCHBbIE
CUCTEMBI

Uctunnaple pactBophl. Krnaccuduka-
uus pactBopoB. I[Ipoueccsl, compoBo-
kKJamue oOpa3oBaHHE pPacTBOPOB.
Teopus pactBopoB. ConbBaranus.
PactBopenue KaK bu3uKo-
XuMuyeckui mpouecc. Dusnueckas
Teopust pactBopoB. [lonsatue o0 wupe-
anibHOM pacTtBope. CriocoObl BhIpaxke-
HUS KOHIIEHTPAIlUU PACTBOPOB.
PacTtBOpuMOCTS. 3aKOHOMEPHOCTH
pPacTBOPUMOCTH Ta30B B KHUAKOCTSX,
JIBYX KUJKOCTEU, TBEPIBIX BEIIECTB B
KUJKOCTAX. 3akoH ['‘eHpu. BnusHue
Ha pacTBOPUMOCTb MPHUPOJLI KOMIIO-
HEHTOB, TeMIepaTypbl U JaBJICHHUS.
[lepexkpucramim3zanuu U SKCTPAKIIHSL.
Pa30aBneHHbIe pacTBOPBI HEANIEKTPO-
JTUTOB.

OcMmoTHnueckoe AaBiieHHE. YpaBHEHHE
Bant-T'opda. Obpartnsiii ocmoc. Jla-
JIeHUE HAaCBIIIEHHOr0 Tapa HaJ pac-
TBOpOM. 3akoH Paymns. TemmepaTypsl
KUIeHUs M Kpuctamnuzanuu. Kpuo-
CKOTIHS ¥ 30YIITMOCKOTIHSL.
Hucniepcubie cuctemsbl. Knaccuduka-
1uus AucrepcHbix cucteM. CycrieH3uH
u smynbcun. KoimouaHele pacTBOpHI.
Y CTOWYHUBOCTh KOJUIOMIHBIX PacTBO-
poB. CTpoeHHE KOJUIOUIHOM YaCTHUIIbI
u muneibl. Jlnoduibabie u mrodo0-
HbIE KOJUIOUbI. 301M U renu. [lenTu-
3alMsl, KOAryjsinus, CeJUMEHTALUs
koJutou10B. Kosouiubie pacTBOpHI B
npupojie u Texauke. CopOrus u copo-
IIMOHHBIE MPOIIECChl. Xpomarorpadus

(OTIK-5)

VK,

13

IKs3.

DJIEKTPOXH-
MHYecKHe
NPOLecChl.
DJIeKTPOJIH3.
Koppo3uss me-
TAJJIOB

Baxxneinie OKHCIUTEIH U BOCCTa-
HOBHTENIH. M3MEHEHHE OKHCIIMTEIIb-
HO-BOCCTAHOBHUTENLHBLIX CBOWMCTB Be-
IIECTB B COOTBETCTBUHU C ITOJIOKCHH-
€M DJIEMEHTOB B Tpylmax U MepHuo-
nax. CTeneHb OKUCIIEHUS.

Knaccudukanus OKHUCJIUTENLHO-

(OTIK-5)

YK,

hik!

IK3.




BOCCTAaHOBUTEJIBHBIX peakiuid. Turbl
OKUCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX

peaKIui.
OcHOBHEIE METOAbI COCTAaBJICHUSA
ypaBHeHuii OBP.

BrnusiHue temreparypbl, KOHIIEHTpa-
MU PEareHTOB, UX MPHUPOJBI, CPEIbl
U JpYyruX YCIOBUU Ha MPOTEKAaHUE
OBP.

VpaBuenue Hepucra. Oxucnurenb-
HO-BOCCTaHOBUTEbHBIA MOTEHIHA.
HampaBnenue mnpoTexkaHuss OKHUCIH-
TEJIbHO-BOCCTAHOBUTENBHBIX  peak-
LU, OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHBINA HKBUBAJICHT.
OBP kak WUCTOYHMK 3arpsi3HEHUs
cpeasl. Hcnonb3oBanne OBP mis
OYHMCTKH CTOYHBIX BOJI, 00e33apaxu-
BaHUS BO3JyXa U BOJBI, 00E3BPEKHU-
BaHHA TOKCHHOB. PaBHOBecue Ha
IpaHUIIE METAZT — PacTBOp. JeK-
TPOAHBIA TOTEeHIMaN. BomgopoaHbliid
JJIEKTPOJ CpaBHEHMs. Psaj Hampsike-
HUM, (aKTOpbI, ONpeAeNSIOue Mo-
JIO’)KEHHE MeTajlyla B Psay Harpsixke-
HUW. XHWMHYECKHE UCTOYHUKH JJIEK-
TPUYECKOIO TOKa. l'aapbBaHMYECKHE
aneMeHThl. CTaHAApTHBIE MOTEHIIHA-
JIbl OKUCJIUTENEN U BOCCTAHOBUTENEH.
DNEeKTPOABMKYIIasi CHJIa TallbBaHU-
4eCcKoro sjieMeHTa. Pacuer u3meHe-
Hus dHeprun ['mbOca B peakiusx.
3aBUCUMOCTb OKHCIUTEIBbHO-BOCCTA-
HOBUTEJIbHBIX MOTEHIIHAJIOB OT KOH-
LIEHTPAllUd PpEareHTOB. YpaBHEHHUE
HepHcra.

AKKYMYJISITOPBI M cyxue OaTapeu.
3akonsl Dapanes. DnekTposanu3 pac-
IJIJABOB U BOJHBIX pPAaCTBOPOB 3JIEK-
TponuToB. KatogHsle W aHOIHBIE
npoueccel. [loreHnuan pasnoxeHus.
SBnenne nepenanpspkenud. [Ipaktu-
4ECKOE 3HAUEHUE DIIEKTPOIIN3a.
DNEeKTPOIN3-UCTOYHUK  BBIACIICHUS
SIOBUTBHIX W yAYIUIMBBIX T'a30B, 00-
pa3oBaHUE arpecCUBHBIX CPE/l.
Koppo3us meramnoB u MeTonabl 3a-
IIUTBl OT Hee. DNEeKTPOXHUMUYECKas
KOppo3us

KaK 3arpsA3HUTENb CpeAbl OOMTaHMUS.
OCHOBHBIE METOJIbI 3aIIUTHI OT KOP-
po3uHu.



http://mch5.chem.msu.su/rus/school/zhukov/18a.html
http://mch5.chem.msu.su/rus/school/zhukov/18a.html

Xumus aJ1e-
MEHTOB- HeMe-
TaJ1JI0B

Bonopoa. DneMeHTsl epBOl U BTO-
poil rpynm. DJIeMEeHTBhl MOJrPYIIIbI
0opa. DnemMeHThl oATpyMIbl GTOopa.
DJEeMEeHTHl TMOATPYIIBI  KHCIOPO/A.
DeMEeHTHI NOATPYIIIbI KPEMHHUSL.

(OTIK-5)

VK,

13

IKs3.

OO0mue cBOIi-
CTBa METAJLJIOB
U CILIABOB.
Moayuyenue
MEeTaJLJIOB.
Jlerkue KOHCT-
PYKIHOHHBbIE
MeTaJIbI

®du3znueckue CBOMCTBA METaJIOB.
XUMUUYeCKHe CBOMCTBA METAJIOB, X
BOCCTAHOBUTEIIbHAS  CIIOCOOHOCTD.
B3anmopeiicTBie pa3nuyHBIX MeTal-
n0B apyr ¢ gapyrom. dDusuko-
XAMHUYECKUM aHalIn3 METaJTUYeCKHX
Cru1aBoB. MHTepMmeramuyeckue co-
€IMHEHUSI U TBEPJIbIE PacTBOPHI Me-
tamuoB. Mcnonp30BaHue MeTajlIdde-
CKHMX CILJIABOB U MOKPBHITUN B TEXHH-
ke. Pacnpoctpanenune u Qopmbl Ha-
XOXKJICHUS METaJJIMYEeCKUX DJIeMEH-
TOB B npupoze. M3pieuenue merai-
J0B U3 pyA. OCHOBHBIE METOJBI BOC-
CTAaHOBJICHUSI METAJUIOB. DJIEKTPOJIU-
THYeCKoe paduHHUpOBaHUE. 30HHAS
ILIaBKa.

[IpobnemMa JErKkux KOHCTPYKIIMOH-
HBIX MaTepuayioB. Maruuii u Gepui-
muid. Amomuauid. Turan. OcoOeHHO-
CTH CBOWCTB MarHusi, OCpUILIUS,
aJIOMHUHUS M THUTaHa, HAXOXICHHUE B
MPHUPOJIC, BBHIICICHHE B CBOOOIHOM
BUJE U B BUAe coequHennii. Ucmons-
30BaHUC JICTKMX META/IOB B TCXHU-
Ke.

(OTIK-5)

VK,
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IKs3.

Xumus d-
3JIEMEHTOB

[Toarpynna Banaaus: CBoiicTBa, IO-
JiydeHUE U IpUMeHeHne. Baxkueime
COEMHEHUS BaHAAMs, HUOOUS U TaH-
Tana. OKHUCIUTENBHO-BOCCTAHO-
BUTEJIbHBIE U KHCIOTHO-OCHOBHBIE
CBOMCTBA MPOCTBIX BEIIECTB, OKCH-
JOB W TUIAPOKCHIOB. Menuko-
Ouosoruyeckas pojb 3TUX 3JIEMEH-
TOB M UX coenuHeHUH. IIpoOiemsr
9KOJIOTUH.

[Tonrpymnmna xpoma: OOmiast xapakre-
puctuka. Ilomydyenue, cBoiicTBa u

IIPUMECHEHHE. OxuciuTenpHo-
BOCCTAHOBUTEJIbHBIE CBOWMCTBA  CO-
€IMHECHHUN. KucnoTHO-0CHOBHBIE

CBOMCTBA MPOCTBIX BEILIECTB, OKCH-
JIOB ¥ TUJIPOKCHUJIOB.

[Toarpynna wmapranma: OOmas xa-
pakrepuctuka. [lomyyenue, cBoiicTBa
n  npuMeHeHne.  OKHCIHUTEIbHO-
BOCCTAHOBUTENbHBIE CBoOMcTBa. Ku-

(OIK-5)

YK,

hik!

IK3.




CJIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX
BEILIECTB, OKCHJIOB WU THUJIPOKCHUIOB.
Baxueiinme coe1TMHEHUS.
[onrpynmna mean: OOmas xapakre-
puctuka. Baxueiime coeTMHEHNS.
[Monrpymnmna nunka: O0mas xapakre-
puctuka. Ilomydenue u CBOWMCTBa.
Baxxneiimne coeTMHEHUS.

Kenezo, xoOanpT, HuKedb: OOmas
XapaKTEePUCTUKAa METAJJIOB CEMEMCT-
Ba M ux coenuHeHui. OcoOeHHOCTH
1504 CBOICTB, OKHCJIUTEIILHO-
BOCCTAHOBHUTEIIBHEIE CBOWMCTBA CO-
eIUHEeHUM MeTauioB. HaxoxaeHue B
MpUpPOJIe, BBIACICHUE B CBOOOTHOM
BHJIC U MCIIOJb30BAHUE B TEXHHKE.

10

JJIeMeHTbI Op-
TAHUYeCKOM
XUMUH

[TonsTust 06 opraHMYECKHUX MOJIHMeE-
pax u onuromMepax. Merosabl cUHTE3a
U OCOOCHHOCTH BHYTPEHHETO CTpoe-
HUS U (PU3HKO-XMMHUYECKHE CBOICTBA
nonnMepoB. KoHCTpyKIMOHHBIE T1a-
cTuueckue maccsl. [lonumepHsie mo-
KPBITUSI U KJIEH.
ITosimMepu3alMOHHbBIE CMOJIBI.

(OTIK-5)

VK,

13

IK3.

OO6mas TpyA0eMKOCTh AUCITUIUIHHBI (COCTaBIIsIeT 4 3aueTHbIe enuHUIBI (144 daca))

4.2 CTpyKTYpa TUCUMILUIUHBI

TpynoeMKOCTb TUCIUILIIUHBI

Bun pabotbt (01010
1 cemectp

O01mas Tpy10eMKOCTh 144
KonTakTHas padora: 51
Jexyuu (J1) 34
Ipaxmuyeckue 3anamus (113)
Jlabopamopusie pabomut (JIP) 17
CamocrosiTesqbHasi padora: 84
Kypcogoii npoexr (KII), kypcosast padora (KP)
Pacuerno-rpaduueckoe 3ananue (PI'3)
Pedepar (P) 10
Occe (D)
CamocTosATenpHOE U3YYEHHUE PA3/ICIIOB 35

KonTtponsnas padora (K)
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Tpy0eMKOCTh TUCIUILITHHBI
Bun pabotbt (01010
1 cemectp

CamomnoaroroBka (mpopa®oTka ¥ TOBTOpPEHHE
JEKIMOHHOTO MaTepHuaja M Marepuayia ydeOHH-
KOB M y4eOHBIX MOCOOMH, MOArOTOBKA K J1abopa- 39
TOPHBIM U TPAKTUYECKUM 3aHATHIM, KOJUIOKBHY-
MaM, pyOeXHOMY KOHTPOJIIO U T.1.),

[ToaroroBka u cnava nudd.3auera 9

Bun utoroBoro KOHTposis (3a4eT, SK3aMeH) Hudd.3auer

4.3. JIeKIINOHHDbIE 3aHATHS

1 Ctpoenue aToma
2 XuMHYecKas CBSI3b U MEKMOJIEKYIIIPHbIE B3aUMOJICHCTBHS
3 DJIEMEHThI XUMUYECKON TePMOIUHAMUKHI
4 XuMHuecKasi KHHETHUKA U XUMUYECKOE paBHOBECHE
PactBOpBHI.
> JTUCTIEPCHBIE CUCTEMBI
6 DIEKTPOXUMUYECKHUE MpoLiecChl. DnekTposn3. Koppo3us metannos
7 XUMHS 3JIEMEHTOB-HEMETAIIIIOB
OO6mmue cBoiicTBa MeTaIoB U cruiaBoB. [lonmydenne MetamioB. Jlerkue KOHCTPYK-
8 LIUOHHBIE METAJLJIBI
9 Xumus d-37€eMeHTOB
10 DJIEeMEHTBI OPraHUYE€CKON XUMHH
4.4. llpakTH4ecKue 3aHATUSA
Ne pa3-
1eaa HaumeHoBaHue pa3jaesia Conep:xxanue pasaesa
1 Crtpoenue atoma AtoMHoe ap0. OCHOBHBIE KOJINYECTBEHHbIE
XapaKTEePUCTUKU aTOMa: aTOMHAasi Macca, 3apsij
anpa. KBantroBomexannyeckasi MOJIENIb aTOMA.
[lepronueckuii 3aKOH U CUCTEMA DJIEMEHTOB
J.1. Menneneea, 371eKTpOHHBIE (DOPMYITBI
ATOMOB M HOHOB.
2 XuMHnuyeckas cBsi3b U MexkmMoJie- | Tunbl xumudeckoil cBs3u. KoBanmeHTHas CBA3b
KYyJsIpHbIe B3aUMO/IeiCTBUS u e€ Buabl. CBoicTBa U cr1ocOOBI 00pa30BaHUs.
OOMEeHHBIF W JOHOPHO-AaKIENTOPHBIA  MeXa-
HU3MBI 00pa30BaHUsl KOBaJEHTHOH cBsi3u. Oc-
HOBHBIE TOJIOKEHHSI METO/Ia BaJICHTHBIX CBSA3Ei
(MBC). OcHOBHbIE XapaKTEPUCTUKH XHMHYE-
CKOHM CBSI3U - JUIMHA, HANpPaBJICHHOCTb U DHEp-
rusi. KpatHoCTh cBA3U. BaneHTHBIE yIIbI.
I'mOpuauzamms atroMHbIX opOuTaneit. Turbl
TUOpUAN3AIUHN. G- U TT- CBSI3U. MeToa MOJIeKY-
nspabix opbutaneit (MO JIKAO). OcHoBHBIE
nosioxeHus meroga MO.
3 DJIeMEeHThI XUMHYECKOI TepMo- | DK30- M IHAOTEPMUYECKHE peakuuu. Tepmo-
AUHAMHKHU XUMUYECKHE ypaBHeHUs. 3akoH ['ecca u cuen-
CTBHUE U3 HETO.
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[TonsiTre 06 SHTpONMHU. DHTPOIHS U TIEPUOIH-
yeckuii 3akoH. [Toustus 06 sueprun ['160ca
00pa3oBaHMs BEIIECTB, KaK MEphl PEAKIIHOHHOM
CHOCOOHOCTH. DHTANBIIUHHBINA M SHTPONTUHHBIN
dakTopsl mporieccoB. Kpurepuii camonpous-
BOJILHOTO IPOTEKAHUSI XUMUYECKUX PEAKIUH B
1300apHO-U30TEPMHUECKUX YCIOBUIX

XyuMH4YecKas KHHETHKA U XUMH-
YE€CKO€ paBHOBECUC

Ckopoctb peakuuu. CKOpOCTh peakuuu B ToO-
MOTEHHBIX U T€TEPOr€HHbIX CUCTEMAX.
q)aKTOpBI, BJIMAIOINHUEC HA CKOPOCTH XHUMHYC-
CKUX peakiui. 3aBUCUMOCTb CKOPOCTH XHMH-
YECKUX PEeaKIMil OT KOHIIEHTPALlUU pearupyro-
X BEIIECTB. 3aKOH AecicTBUA Macc. KoHcTaH-
Ta CKOPOCTHU PEAKINH U €€ PU3NUECKUN CMBICIT.
3aBUCUMOCTb CKOPOCTH XWMHYECKOW peaKinu
ot Ttemneparypbl. IlpaBuino Bant — Tlodda,
TeMIIepaTypHbI KOA(DPUIIMEHT CKOPOCTH pe-
AKIIMH.

[IpencraBienre O TEOpUUM  AKTHUBHBIX
CTOJIKHOBEHUI. DHEPIrUsl aKTUBALUH .

3aBUCUMOCTh CKOPOCTH XHUMHYECKOM pe-
AKIIMU OT TEMIICPATYpPhbI, SHCPTHUU AKTUBAIUU U
SHTPOIUM aKTUBAIUK. Y paBHEHUE AppeHuyca.

PacTBOpbI.

Knaccudukanus pacrBopoB. Teopust pac-
TBOpOB. CrocoObl BBIpa)KEHUSI KOHIEHTPALUU
pacTBOpOB.

PacTtBopuMocTh. 3aKOHOMEPHOCTH PACTBO-
PUMOCTH Ta30B B KUJIKOCTSIX, IBYX XKHUIKOCTEH,
TBEP/BIX BEIIECTB B KUAKOCTAX. 3aKOH ['eHpH.
BrusiHue Ha pacTBOPUMOCTH MPUPOBI KOMIIO-
HEHTOB, TemIepaTypbl U AaBieHud. llepexpu-
CTAJTU3AMU U SKCTPAKIIUA.

Pa30aBneHHbIe pacTBOPHI HEAIEKTPOIUTOB.

OcmoTnyeckoe  JaBleHHE. YpaBHEHHUE
Bant-I'odpda. O6parnsrii ocmoc. JlaBieHue Ha-
CBILLIEHHOTO Iapa Haj pacTBOpoM. 3akoH Pay-
ns1. TemnepaTypbl KUIIEHUS U KPUCTAJLTU3ALUH.
Kpuockonust u 30ymumnockonusi.

D1eKTPOXUMHYECKHE MPOLecchl.
JuexkTpoJus. Koppo3us meraJ-
JIOB

Baxkueinme oKHCIMTEIM 1 BOCCTAHOBUTE-
JIH. W3menenue OKHUCJIUTEIIFHO-
BOCCTAaHOBHUTEIBHEIX CBOMCTB BEIISCTB B COOT-
BETCTBHUH C MOJIO)KEHUEM 3JIEMEHTOB B IpyMIax
u nnepuojax. CTeneHb OKUCICHUS.

Knaccudukanus OKHCIIUTEIILHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN.

OCHOBHBIE METOJIbI COCTaBJICHUS YpaBHE-
auii OBP.

Brnusinue TemmepaTypbl, KOHLEHTpaluu
peareHToB, UX MPUPOJBI, CPEAbl U IPYTHX YC-
noBui Ha nporekanue OBP.

VpaBuenue Hepucra.  OKuCIUTENTBHO-
BOCCTAHOBUTEIIbHBIN MoTeHIMan. Hanpasienne
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IMPOTCKAHUA OKHCIHUTEIBHO-
BOCCTAaHOBUTCIIbHBIX peaKuHﬁ. OKHCIUTEIHRHO-
BOCCTAaHOBUTEIBHBINA YKBUBAJICHT.

OBP kak ucTtoyHuMK 3arpsi3HeHus cpensl. Mc-
nosk3oBanne OBP mis o4nMCTKH CTOYHBIX BOJ,
o0e33apaKuBaHusl BO3JlyXa U BOJABI, 00e€3Bpe-
JKUBAaHUS TOKCHHOB. PaBHOBecHe Ha TpaHUIE
METall — PacTBOpP. DNEKTPOJAHBIA MOTEHIMAI.
Bonopoansiii snekTpon cpaBHEeHMS. Psan Ha-
NPsDKEHUN, (GaKTOPhI, OMPEACIISIONINE TMOJI0Ke-
HUE MeTa/lla B PANY HampsDkeHU. XuMmuye-
CKHE UCTOYHHUKHU DJIEKTPUUYECKOTO TOKa. [ aib-
BaHWYeckue aneMeHThl. CTaHAapTHbIE MOTEH-
[Uaabl  OKUCIUTENEHM U  BOCCTAHOBUTENEH.
ONEeKTPOABMKYIIas Cuja TalbBaHUYECKOTO
anemeHTa. Pacuer nsmenenus suepruu ['mb60ca
B peakluMsX. 3aBUCUMOCTb OKHCIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX MOTEHI[MATIOB OT KOHIIEH-
Tpanuu peareHToB. Y paBHenue HepHcra.

7 O01me CBOMCTBA METANJIOB U
criiaBoB. IlosryuyeHne MeTaNI0B.

Pur3nyecKue CBOMCTBA METAIIOB. XUMUYECKUE
CBOMCTBA METAJJIOB, X BOCCTAHOBUTEIbHAS
crocoOHOCTh. B3anmozeiicTBue pa3inyHbIX
METAJJIOB JPYT ¢ ApyroM. Ousuko-
XUMUYECKHUI aHAJIN3 METAINTMYECKUX CILJIaBOB.
HNHTepMeTamiinueckne COeIMHEHNs U TBEp/bIe
pactBopbl MeTajuioB. Mcnonb30BaHue MeTa-
JMYECKUX CIUIABOB U MOKPBITUN B TEXHUKE.
Pacripoctpanenue u GopMbl HAXOKICHHS ME-
TaJUIMYECKUX 3JIEMEHTOB B Ipupoje. M3pneue-
HUE MeTauioB U3 pyA. OCHOBHBIE METOBI BOC-
CTaHOBJIEHUSI METAJIOB. DJIEKTPOIUTHYECKOE
paduHupoBaHKe. 30HHAS IIABKA.

4.5. JlabopaTopHbie padoThI

Ne TEMBbI JIABOPATOPHBIX 3AHATUI

1 Onpenenenre MOJICKYJISIPHON MacChl YIIIEKUCIIOTO rasa.

2 OnpeneneHre MOJISIPHOM MacChl SJKBUBAJICHTa METAJLIa.

3 CKOPOCTh XUMUUYECKHX PEAKLIUU U (DaKTOPHI BIUSIOMINE HA Hee. [ OMOTeHHBIN U

TeTEPOreHHBIN KaTalIus.

4 DNEKTPOIUTHYECKAs JUCCOLUALUSA. DIEKTPOIIN3.

5 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

6 Xumuueckue cBoiicTBa MeTauioB. Kopposus.

7 XUMHYEeCKHE CBOMCTBA TAJIOTCHOB

8 bop, anromuHuil, UX COETUHEHUS, CBOMCTBA.

9 Yraepon, KpEMHHUI, UX COEIUHEHUS U CBOMCTBA.

10 OnoBo, CBHHEI, UX COSINHCHHUS U CBOMCTBA.

11 CBolicTBa IIMHKA U KaJAMUs, UX OKCUIO0B U THAPOKCHUIOB.
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12 Marxuii, Meib, UX COSANHECHUS U CBOMCTRA.

13 XpoM, €ero COEJUHEHHS U CBOMCTBA.

14 Mapraser, ero COeIMHEHNs U CBOMCTBA.

15 Kene3o, ero coeMHEHNS 1 CBOMCTBA.

16 Ko0GaneT ¥ HUKEJIb, HX COEUHEHUS U CBOMCTBA

17 Kucnopoacoaepxaiiue opraHu4ecKue CoeAMHEHUS

4.6. CamocTosiTe1bHOE H3YUYCHHE Pa3/1eJI0B AU CUMIIIMHBI

Ne paznena

BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHUC

1

KoBanientHas cBsi3b 1 € Buabl. CBOMCTBA U crmocoObl oOpazoBaHusi. OOMeH-
HBIN ¥ IOHOPHO-aKLIENTOPHBI MeXaHU3Mbl 00pa30BaHMs KOBAJCHTHOW CBS3U

Kputepuii camonpon3BoIsHOTO MPOTEKAHUS XUMHUECKUX peakiuii B n300ap-
HO-MU30TEPMHUECKUX YCIOBUAX

3akoH peicTBus Macc. KoHCTaHTa CKOpOCTH peakiuu U ee (U3UIeCKUr
CMBICH. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW peakinu OoT TeMreparypsl. [Ipa-
Bwio Bant-I'odda, TemneparypHsiii Ko3pPUIIUEHT CKOPOCTH PEaKITHH.

OcMmoTnueckoe nasieHue. YpasHenue Bant-I'odpda. O6parnsiii ocmoc. [laB-
JIeHUE HACBIIICHHOTO Mapa Haja pacTBOpoM. 3akoH Payms. TemmepaTypsl Ku-
neHusl U Kpuctaumi3amn. Kprockonus 1 50yITHOCKOHSL.

VpaBuenue Hepucra. OKHCIUTENHbHO-BOCCTAHOBUTENbHBIN MOTeHUMan. Ha-
MIpaBJIEHUE MPOTEKAHNUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Okuc-
JINTEJIbHO-BOCCTAHOBUTEIIbHBIN YKBUBAJICHT.

WuTepmeraminyeckue COeMHEHHs] U TBEPAbIE pacTBOPHI MeTalioB. Mcmnonb-
30BaHME METAJUIMYECKUX CIUIaBOB U MOKPHITHM B TexHHKE. KepMeTsl U ux uc-
MOJIb30BaHUE

[IpobneMa 5erkux KOHCTPYKIIMOHHBIX MaTepuaioB. MarHuii u OepuIUIHi.
Amomunuii. Turan. OcoOEHHOCTH CBOWCTB MarHusi, OEpUUIHs, aTIOMUHUS U
TUTaHa, HAXOXJCHUE B TIPUPOJIE, BBIJICIICHHE B CBOOOTHOM BHJEC U B BHJIE CO-
enuHeHui. VMcronp30BaHue IETKUX METAIOB B TEXHHUKE.

[Moarpynma xpoma: O6miast xapakrepuctuka. [lomydeHue, CBOCTBa U IpUMe-
Henne. OKHUCINUTEILHO-BOCCTAHOBUTENLHEIE CBOMCTBA coeaquHeHnii. Kucnort-
HO-OCHOBHEIC CBOI>'ICTBa HpOCTBIX BCIICCTB, OKCUIOB U I‘I/Il[pOKCI/II[OB.

5. OuneHo4yHbIe MaTepuaIbl 1JIsl TEKYLIEro  py0e:KHOr0 KOHTPOJISA YCIIeBAeMOCTH U IPO-

MEKYTOYHOM aTTecTaluu

Texkymuii KOHTPOJb YCIEBAEMOCTH CTYJIEHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C
OaJUTbHO-PEUTHHTOBOM cucTeMon arrectanuu odydaromuxcst mo OIIOIT BO KBI'Y. Ceenenus
00 opranmu3aiuy padoThI 110 3TOM CHCTeMe IPUBEICHBI B TA0JIHUIIE.

5.1. OneHoYHbIe MATEPHUAJIBI JAJISl TEKYLEr0 KOHTPOJISl YCIIEBAeMOCTH

3aganue 1:

Tunosble 3aJaHUS JJISI CAMOCTOSITE/IbHOUM PadoThI

Uemy paBeH 3aps] siApa ¥ YUCIIO 3JIEKTPOHOB B aTOMax CIIEAYIOLIUX 3JeMeHTOB: yriepoa C,
cepa S, menp Cu, 6apuii Ba, cepedbpo Ag?
e HazoBuTe 31€MEHT, B sApe aToMa KOTOPOro coaepkutcs 11 mpoToHOB.
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HazoBuTe 351eMeHT, B aTOME KOTOPOTO COACPKUTCS 26 SJIEKTPOHOB.

UeMy paBHO YMCJIO0 HEUTPOHOB B aTOMAaX CIEAYIOIIUX U30TOIOB: N, "98n, #°U?

Hanwumure cuMBOJIBI H30TOIOB 0J10Ba, aTOMBI KOTOPBIX coAepxkat 66, 68, 69, 71, 72 neltpo-
Ha.

Omnpenenute MOJIICKYISIPHYIO MacCy BOJIBI, MOJIEKYJIBI KOTOPOH COZepkKaT THKEIBIH U30TOI
BOJIOPOJIa — JCHTEPHUIA.

NIeMEHT MeJIb CYIIECTBYeT B BUJE ABYX m30TornoB: ©°Cu i “Cu. Comeprkanne B mpupose
NepBOro uzorona paBHo 73 %, BToporo — 27 %. Beraucinte OTHOCUTENIBHYO aTOMHYIO Mac-
Cy MeIu.

Yemy paBeH MOPAIKOBBII HOMEp 3JI€MEHTa, MaCCOBOE YHCJIO OJTHOTO M3 U30TOMOB KOTOPOTO
paBHo 31, a yKciio HEUTPOHOB paBHO 167

Snpo aToMa HEKOTOPOTO 3JIEMEHTA COIEPKUT 31 HEUTPOH; YKCIIO JIEKTPOHOB B aTOME PaB-
HO 26. HazoBuTE 311EMEHT, U30TOIIOM KOTOPOTO SIBIISIETCS TaHHBIN aTroM. Hanmummme cuMBOJI
3TOTr0 U30TOIIA.

CKOJTBKO 2JIEKTPOHOB U MIPOTOHOB BXOJUT B COCTAaB aTOMa JIEMEHTA, KOTOPBI HAXOIUTCS: a)
B 5-M nepuoie ¥ B mo0ouHoi nmoarpynme VI rpynmsr; 6) B 4-M nepuo/ie U B TIIaBHOM MO/~
rpynne III rpynmner?

UeM onpeAensitoTcsi XMMUYECKUE CBOMCTBA AJIEMEHTOB?

[MoguuHsieTCs M ABMKEHUE DJIEKTPOHA 3aKOHAM KIIACCUYEeCKON MexaHuku? Kak Ha3bIBaeTCs
paszzen (GU3NKU, KOTOPBIM U3y4yaeT IBUKEHUE MUKPOYacTUIl?

UTto Ha3bIBACTCSI aTOMHOU OpOUTAIIBIO?

Uto xapakTepusyer riaBHOE KBaHTOBOE yKcio? Kakue 3HaueHus oHO mpuHuMaeT? Yto Ha3bl-
BAeTCs DHEPreTUYECKUM ypoBHeM? Uemy paBHO 4rciio opOuTaieil Ha JAaHHOM dHepreTude-
CKOM ypOBHE?

Uto Ha3bIBaeTCS AJICKTPOHHOW 000I0YKOM (AIEKTPOHHBIM CIIOEM)?

Yro xapakTepu3yeT modouHoe (opOouTanpbHOe) KBaHTOBOE uncio? Kakue 3HaueHsT OHO TIPH-
HUMAET ISl KaXKJI0TO SHEPTeTUIECKOTO YPOBHS?

Kakyro ¢hopMy UMEIOT M KaK Ha3bIBAIOTCS OPOUTAIIH, SISl KOTOPBIX TOOOYHOE KBAHTOBOE YHC-
70 paBHo: a) 0; 6) 1?

Kax Ha3pIBarOTCSt OpOUTAIH, JIJIs1 KOTOPBIX MOOOYHOE KBAHTOBOE YMCIIO paBHO: a) 2; 6) 3? Uto
TaKO€ SHEPreTUYECKUI TIOyPOBEHb?

UeMy paBHO YMCIIO MOJYPOBHEW HA TAHHOM SHEPreTUYECKOM YPOBHE?

Urto xapakTepu3yeT MarHUTHOE KBaHTOBOE 4Kcio? Kakue 3HaueHus] OHO MPUHUMAET TSl Ka-
JKJIOTO DHEPTEeTUIECKOTO OAYpoBH:? UeMy paBHO 4nciI0o opOuTaneld Ha YHEPTeTUYECKOM I10-
TypoBHE?

Yem oTIMYAIOTCS APYT OT Apyra opOUTAIU, HAXOIALIUECS Ha OJHOM MOypOBHE?

Urto xapakTepu3yeT CIUHOBOE KBAHTOBOE YHCIIO?

Kakwue 3HaueHMs1 OHO MPUHUMAECT?

Kak popmynupyercs npuniun [aynu?

Kaxkue 31exTpoHbI Ha3bIBAIOTCS: a) CIIAPEHHBIMU; 0) HECTIApEHHBIMU?

Kakoit nmpuHIMI orpenenser mopsIoK 3aloIHEHUs] aTOMHBIX opOuTaseit anekTponamu? Kax
oH dopmymnupyetcs?

UTto Takoe OCHOBHOE COCTOSTHUE aToma?

B kakoM mopsike 31eKTPOHBI 3aMOIHSIOT SHEPreTHYECKHE MOAYPOBHU?

Uewm onpenensieTcs SHEPTuUs OTypOBHS cOTNIacHO npaBuity KiedkoBckoro?

Kax ¢popmynupyercs npasuiio ['yaaa?

UTo nmoka3bIBaIOT 3JIEKTPOHHBIE (POPMYITBI aTOMOB?

YTo moKa3bIBaIOT AIEKTPOHHO-Tpadudeckue GopMysIsl aTOMOB?

B aToMax KakHx 3JI€MEHTOB ITPOUCXOAUT IPOCKOK 3JIEKTPOHA» ¢ 4s- Ha 3d- MOAYPOBEHb?
Yem oH 00ycoBICH?

Kakoit Tun rubpuauszanuu xapakreper uis: a) kpemaus B SiCly; 6) maraust B MgBr,; B) anto-
muHus B A1Br;? Hapucyiite cxembl mepeKpbhIBaHUS AJIEKTPOHHBIX 00JIaKOB B JAHHBIX MOJIe-
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kynax. KakoBa reomerpudeckas hopma 3TuX MOJIEKy? SBIAIOTCS I OHU MOJSIPHBIMU MITH
HETOJIAPHBIMU?

o Kakue u3 cieqyromux MoIeKyJ sIBJISIIOTCS HOJISPHBIMU U Kakue — HenoJsipHbIMU: OF»,
MgBr,, PCl;, BC13, H,S, A1Br3? Ilouemy?

¢ Monekyna okcuna yraepoaa (IV) CO; umeer nuneitnyto popmy. CKOIBKO G- U T-CBSA3€H B
910 MoJiekyse? Kakue ayieKTpoHHbBIE 00J1aka aTomMa yriiepoja y4acTBYIOT B 00pa3oBaHUU
9TUX cBsA3ei? SABnsercsa nu Mmonekyna CO, MOISIPHON UM HENOJSPHOM?

o Kakue U3 cienyromux peakiui BIs0TCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU!

a) KOH + CuCl, — KC1 + Cu(OH),; 6) KBr + Cl, — KCI1 + Bry;

B) Fe(OH); — Fe,05 + H,0; r) Pb(NOs3), — PbO + NO; + O,?
3aganme 2:
e 3aKOHYMTE YPABHEHHMS CIEAYIONIUX MPOIECCOB:
a) Al°- 3¢ = B)N™ - 5¢ = 1) Br, + 2e =
6) ST+ 8¢ = r) Fe™ + le” = e) Mn'? - 5¢'=

Kakue u3 HuX SBIAIOTCA MpolleccaMu BOCCTAHOBJICHUS?

e Kakue U3 CIeayronuX BeIECTB MOT'YT OBITh: @) TOJILKO OKUCITHTENSIMU; 0) TOTBKO BOCCTAHO-
BUTEJISIMU; B) U OKUCIUTEISAIMU, U BoccTaHoBUuTEsIMU: CrOs3, Mg;P,, Na,CrOy4, SO,, K1,
KNO,, LiClO4, KH, Fe, H,O,, (NH4),S?

e VYKaXWUTE TUI KAXKIOU U3 CIEAYIOUIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHN:

a) P+ KOH + H20 — PH3 + KHZPOZ;

6) H,SO; + H,S — S + H,0; B) KC1O; — KC1 + KClOg;
r) NHsNOs = N,O + H,0; A) Cu + HNO3; = Cu(NOs); + NO + H,0;
e) AgNOsz - Ag + NO, + O5; X) Fe + Cl, = FeCls.

e MeTo0M AIEKTPOHHOTO OallaHCa COCTAaBbTE YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii, KOTOpbIe MPOTEKAIOT IO CXEMaM:

a) H,S + K,Cr,O7 + HySO4 — S + Cra(SO4)s + K,SO4 + H,O

6) C + HNO; — CO, + NO + H,O

B) MnO, + NaBiO; + HNO3; — HMnO4 + BiONO3 + NaNO; + H,O

r) Nal + NalO; + H,SO4 — 1, + Na,SO4 + H,O

n) Mg + HNO; — Mg(NOs), + N,O + H,O

e) PbO, + MnSO4 + HNO3; — PbSO,4 + Pb(NO3), + HMnO4 + H,O

x)KMnO,4 + NH; — KNO; + MnO, + KOH + H,O

3) KQCI'207 + HC104 +HI —» CI‘(C104)3 + KC104 + IQ + Hzo

n) H,C,04 + KMnO4 — CO; + K,CO3; + MnO, + H,O

K) C¢H 206 + KMnO4 + H,SO4 — CO, + MnSO4 + K,SO4 + H,O

JIia KaXK0M peakuu YKaKUTE BEIIeCTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEND, IIPO-
11€CC OKUCIIEHUS U MTPOLIECC BOCCTAHOBJICHUS.

KonTpoabHasi padora
Tunoegvie 3a0anus K KOHMPOILHOU padome
1

1. ChopmynupoBaTh OCHOBHBIEC Ta30BbIC 3aKOHEI.

2.Macca 10™ M a3ota (m.y.) paa 1,25 1 -10™kr. BelunciuTe mIoTHOCTb a30Ta 110 BOIOPO-
1y U BO3AYXY.

3. BoruncnuTe MOJISIPHYIO MacCy SKBUBAJIEHTa METalla, €CIIM B €0 XJIOPHJIe MaccoBast 10
xJiopa 79,78%, monspHast Macca SKBHUBajeHTa Xjopa 35,45r/Mob.

4. PaccumnTaiiTe JJIMHY BOJHBI AJIEKTPOHA, €CJIM CKOPOCTh ABUKEHHS SJIEKTPOHA PaBHA 2-10°
Mm/c.

5. Cxonbko cBoOOHBIX d -opOuTaneii cogepkurcs B aromax Sc, Ti, V?

Hanummwre snekTpoHHbIe GOPMYITBI ATOMOB ITHX JIEMEHTOB.

2
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1. IMpuruun [Taynu. IpaBuno I'ynaa. 2 npasuna Kieukosckoro.

2. Macca 87-10°w° napa npu 62°C u masnenuit 1,01-10° [a paBra 0,24-107 kr. Borauciute
MOJIEKYJIIPHYIO MacCy BELIECTBA U Macca OJIHOW MOJIEKYJIbI BEIIECTBA.

3. Boeruucnure mossipHyto maccy skBuBaieHTa KHSO4 B cinegyromux peaknusx: KHSO4+
BaCl, — BaSO 4, + KC1 + HCI

KHSO., + KOH = K,SO4 + H,0.

1. Beruucnure sHepruto (3B) Bo30ykeHus 21ekTpoHa B atome Na, ecliy apsl ero

MOTJIONIAOT (DOTOH ¢ JUTMHOM BOJHBI 4340- 101 M.

5.DOHepreTuyeckoe COCTOSHME BHEIIHETO 3JEKTPOHA aToOMa OIKCHIBAETCS CIEAYIOIIUMHU
3HAYEHHMSAMHU KBAaHTOBBIX umcen: m — 3; I = 0; m; = 0. ATOMBI KaKuX 3J€MEHTOB MMEIOT TaKOi
anekTpoH? CocTaBbTe AIIEKTPOHHBIE POPMYITBI AaTOMOB ATHX JJIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBSI3U.

2. Onpenenure MOJISIPHYIO MacCy JABYXBaJE€HTHOTO MeTasia, €CIu 14,2:107 kr

OKCH/Ia 5TOr0 MeTaiia o6pasyior 30,2:107 kr cynbdara Merasuia.

3.Beruucnute qiuny cBa3u C-Cl1 B CCL4 mo clienyromuM JaHHBIM: JJTHHBI CBS3€H

C-C u C1-C1 pasnsr cootserctienHo 1,54:10™ 1 1,99-10"m.

4. Jlna atroMa ¢ 3JIEKTPOHHOU CTPYKTYpPOMl 1S?2S%2P? BrmmmTe B TaOIHITy 3HAYCHUS YEThI-
peX KBAHTOBBIX YHCENT: I, 1, m, mg ONMpeAeTUuTe KaKIbI U3 3JIEKTPOHOB B MapallIe]IbHOM CO-
CTOSIHUH

Howmep anektpona ... 1234567

n..

I..

m ...

m ...

5. Beaucnure cpeaHio MIOTHOCTh M0 BOJAOPOIY U MO BO3AYyXY T'a30BOM cMecH, 00beMHBIC
nosi razoB B kotopoit st CHy u CoH; paBubl 52 u 48%

4

I. O6mee nonsTre o pactBopax. PactBopumocts. [IpaBuino CemeHUYEHKO.

2.11pu cunrese ammuaka N, + 3H, <-> 2NH3 paBHOBecHe yCTaHOBWIIOCH TPU

CIIETYIOIINX KOHIICHTPAIHIX BEIECTB (MOJIb/M):

Cn2 =2,5; Cip= 1,6; Cniz = 3,4. Bolunciute KOHCTaHTY PaBHOBECHUS 3TOU

peaKuru U UCXOIHbIe KOHIIeHTpauuu Ny, u Hy.

3.B cocTosgHMM paBHOBECHS CUCTEMBI

CO, + H, <> CO + H,O

peaKMoHHAasi CMeCh UMesia 00bEMHBIN COCTaB:

22% COy, 41 % Hy. 1 7% CO u 20% H;O0.

Beiunciute Kp u Kc s aroit peakuu npu 1900K.

4. B xakoii Macce BOABI clieyeT pacTBOpUTh 30r Opomuia Kanus AJs OTy4eHUs

pacTBopa, B KoTOpoii maccoBas 1011 KBr paBaa 6%?

5

1. Pa3zbaBnenHbIe pacTBOPHI HEAIEKTPOIUTOB. [laBinenue napa. (1mu 3akon Payss).

2. Boruucnure momnsipayto konneHTpanuio K,SO4, B 0,021 koTOporo coaepxutcs 2,74 pac-
TBOPEHHOTO BEIIECTBA.

3. Hanmummre BbIpaXeHHs] KOHCTAHT PABHOBECHS CIICTYIOIINX 00PAaTUMBIX PEaKITHii:

1) Fe;04 + 4H, <> 3F6(T) + 4H20(r)

2)4HC1+0,<->2H,0 + 2C1,

3)C + CO,<->2CO0O

4.11pu HEKOTOPO TemnepaType KOHCTaAaHTa PABHOBECHS PEaKIUU

H,+ Br,<->2HBr paBna 1. Onpenenure coctaB paBHOBECHON PEAKIIMOHHOW CMECH, €CIIH
JUTSL peakiuu ObuTH B3sTHI 1Mok Hy 1 2 Monb Bry.
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Pegepar
3a moATOTOBKY M 3alUTy pedepara cTyIAeHT MOXET HaOpaTh 6 OawtoB (o 2 Oaiia 3a Tpu
KOHTPOJIbHBIE PEUTHHTOBBIE TOYKH). [Ipy moaroToBke pedepara CTyIEHT JOKEH 03HAKOMUTHCS
C OCHOBHOMH U JIOTIOTHUTEIBHON JIMTEPATYPOil, BKIIOUYAsl CIIPaBOYHbBIE U3/1aHUSI, 3apyOEKHBIE HC-
TOYHUKH, KOHCIIEKT OCHOBHBIX TOJIOKEHHUI, TEPMUHOB, CBEJCHUH, TPEOYIOMUX IS 3allOMUHA-
HUS U SBJISIIOIIMXCS OCHOBOTOJArarolumMu B 3Toi Teme. HeobxonuMo cocTaBUTh aHHOTAIUHU K
MPOYUTAHHBIM JUTEPATypHBIM UCTOYHUKaM. CTpYKTypy pedepara CTYACHT OMpEACIseT CaM.
OueHuBaHue MPOBOJUTCS C YYETOM KOJIMUYECTBA OOpaOOTaHHBIX JUTEPATYPHBIX HCTOYHHMKOB,
kauecTBa oopmiieHus pedepara, oTBeTa Ha BOIpockl Mo pedepary. Temy mist pedeparta cTy-
JEHT MOXKET MPEAJIOKUTh caMm, JTM00 BBIOpaTh U3 MPEASIOKEHHBIX.
Ilepeuensy mem peghepamos:
[{BeTHBIE METAIIBI U UX CIIJIaBbl B MAITMHOCTPOUTEIHHOM IIPOU3BOJICTBE
UepHble METAJLTBI U UX CIUIABBI B MAIIMHOCTPOUTEIIEHOM TIPOU3BOICTBE
MeTanabl ¥ CIIJIaBbl B XUMUHU U TEXHUKE
XuMHUYEeCKasi TEXHOJOTHS U MAITHHOCTPOSHUE
Martepuasbl, IpUMeHseMble B MAITMHOCTPOESHU U
XUMHYECKOE MAITMHOCTPOEHUE
XuMHuecKasi IpOMBIIUIEHHOCTh B Poccun
Posb xuMuM B MPOMBIIIUIEHHOCTH
MammrHOCTPpOUTENIbHBIE MAaTEPUAIIBI K KX CBOMCTBA
Oco0eHHOCTH CBOMCTB MOTMMEPHBIX MAaTEPUATOB, UCTIONB3YEMbBIX B MAITUHOCTPOCHUH
Cranu u criaBbl ¢ 0COOBIMU (PU3UIECKUMH CBOMCTBAMH
KoHCTpyKIIMOHHBIE TOPOIIKOBBIE MaTEPHAIIBI B MAITUHOCTPOCHUHN
Tecr
B Teuenue cemecTpa CTYAEHT MPOXOIUT MPOMEKYTOUYHOE TECTUPOBAHUE IO TPEM TOY-
kam. Kaknast peiiTHHrOBasi TOUYKa OLIEHUBAETCSI MaKCUMaiabHO B 6 6amtoB (100% BeImomHe-
Hus 30 KOHTPOJIBHBIX 3aJaHUM).
Crynent, Habpasmuit 92-100% mnonyvaer 6 6amioB; 67-91% - 5 Gamnos; 51-66%- 4
6amna; 34-50% - 3 6amna; 17-33%- 2 6amra; 1o17% -1 OGam.
Tunoevie mecmoegwie 3a0anus
1. Camonpon3BOIBHBIN paciaj MOJIEKYJ PACTBOPEHHOIO (MHOI/IA - pAacIUIaBIEHHOI0) BELIe-
CTBa Ha KaTHOHBI U aHUOHBI HA3bIBACTCA. ..
-1 DJIEKTPOJIH30M
- MIOHHOM MTPOBOJUMOCTBIO
-: TOMOT€HHBIM KaTaJIH30M
+: DJIEKTPOIMTUYECKON TUCCOLIMAIACH
I: T3 195 Tema 6-0-0
2. Mepoil 2JIEKTPOTMTUHYECKON TUCCOLIMAIIAN SIIEKTPOJIUTA MPUHATO CUUTATD...
+! CTEIIEHb JUCCOLUAIU
- MOJISIPHYIO KOHIICHTPAIMIO PacTBOpa
-: pH pactBOpa
-: KOHCTaHTY THIPOJIN3a
4.K cUIIBHBIM 3JIEKTPOIUTAaM OTHOCHUTCH. ..
+: XJIOpU A HATpHUA
-1 CEpHUCTAs KUCTIOTA
-: Cyab(MUT Kamust
-: YKCyCHasl KUCJIOTa
5. YUemy paBHa koHueHtpanus nonoB H B pactBope KOH ¢ xonnientparueri 0,01 mosb/n
MIPH YCIIOBUH, YTO THAPOKCHU KU IPOAUCCOIIMUPOBAT HALIETIO
+: 10-12 monb/a
-: 0,01 momn/n
-: 10-14 monb/n
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-1 IOCKOJIbKY PacTBOP ILEJIOYHOM, B HEM HE MOTYT IPHUCYTCTBOBAaTh HOHBI H+ (T. €. [H+] =
0)

6. Paccuuraiite pH: a) consHOM KucnoTh ¢ KoHneHTpanuei 0,1 Momns/m; 6) BogHOTO pac-
TBOpa THJIPOKCHIA KaJusl ¢ KOoHIeHTparuei 1,0 MoJb/i1, cauTas, 9To yKa3aHHbIC BEIIECTBA JUC-
COLIMUPYIOT MOJHOCTHIO

-2a)7;,06)7

+:a) 1;0) 14

-2a)14;0)0

-1a)2;0) 12

7. OpTodochopHast KHCIOTa TUCCOIUUPYET MO TPEM CTYMEHSIM, TTPU 3TOM KOHCTAHTHI JIHC-
COIMAIMU IO KaXkJI0U CTYIEHU CBSA3aHbl COOTHOILLIEHUEM:

-: K1> K2<K3

-1 K1<K2<K3

+: KI>K2>K3

-1 K1<K2>K3

8. Crenens aucconuanuu cyinbdara HaTpus B pactBope 100%, koHnenTpanus conu -0,4
MoJIb/T. UeMy paBHBI KOHIICHTPAIIUU AaHUOHOB M KATHOHOB B IAHHOM pacTBope?

+: 0,4 1 0,8 MOIBL/JT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/TT COOTBETCTBEHHO

-2 0,14 u 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TI COOTBETCTBEHHO

20. TTorenuan BOJOPOIHOTO JIEKTPOIA 3aBUCUT OT

+: KoH1leHTpalm HOHOB BOJIOpOia B pacTBOpE

-: JlaBrieHust BoJ1opoJia B Ta30BOi ¢aze

-: Temneparypsl

-: AKTUBHOCTH HOHOB

21. Cymma Bcex K09(h(DUITMEHTOB B MOJIEKYJIIPHOM YPaBHEHUH PEaKIUH
CrCl3+NaClO+NaOH=Na,;CrO4+ ... paBHa

+:31

- 14

- 12

- 10

22.: B aToMe renus BaJCHTHBIE dJIEKTPOHBI pa3MEIICHBI TI0 OPOUTAIISIM

- Isl

-1 2s1

-0 1s2

+:2s2

23. Yucno BaJ€HTHBIX 3JIEKTPOHOB Y aTOMa KaJbIUs

-1

+:2
-3
-4
24 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC ITIOTCHITUAJIEI 3aBUCAT OT
-: KoHneHTparmm oKucInTeIbHOW U BOCCTAHOBUTEIHHOM ()OpM BEIIEeCTB
-: TEeMIEpaTypsbl
+: pH cpenpl
-: IIpupoas! pacTtBopUTEIS
-: JlaBnenust
25. U3 nepeunciaeHHbIX HUXKE BELIECTB CAMBIM CHUJIBHBIM OKHCIIMTENIEM SIBJISIETCS ...
-: [ImaBukoBas Kuciora
+: drop
-1 KHCIIOPOJT
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-: IIaTHHA

26. CtenieHb OKUCIICHUS KHCIIOPO/ia: a) B BOJIE, 0) B IEPOKCHJIE BOJIOPOJIAa COOTBETCTBEHHO
paBHBI

- -2;-2

- -2 +2

+:-2; -1

- 42;0

27.: CTeneHu OKUCIICHUS XpoMa: a) B XpoMmaTe Kajus, 0) TuXxpoMare Kajlrs COOTBETCTBEHHO
PaBHHI ...

+:+6; +6

-1 +6; +3

- 143;+6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0T™meThTE NPaBUIIbHBINA OTBET

K peakiusiM BHYyTpUMOJIEKYIISIPHOTO B3aUMOIEUCTBUS OTHOCATCS

- 2KCIO, ——2CI + 30,

_. 2Na+Cl, ——>2Na(l

. CaCO, ——CaO + CO,

_. 2NO, + H,0—— HNO, + HNO,

29. OT™MeTbTE TPaBWIbHBIN OTBET

) + 2+
B nonHoM ypaBHEHUH MnO;, + H,0, + H> — Mn"~" +O,.

paBHa
+:26
-:43
- 28
-1 48
30. OT™MeTbTe IPaBUIBHBIA OTBET

" cyMMa BceX K03 (HUIMEHTOB

CyMMa KOSDDHIMEHTOB B peaKu K,Cr,0, +KI+H,50, > I, +Cr,(SO,), +..

- 27

+:29

-2 17

- 19

31. OTmMeThTe NMPaBUIIBLHBIA OTBET

[Ipu nonaganuu xeNe3HON CTPYKKHU B CUIIBHO HArPETYI0 KOHIIEHTPUPOBAHHYIO CEPHYIO KH-
CJIOTY BO3MOKEH CIIeAYIOLIHiI mpoiiecc

- FC+H2 S O4=F€ SO4+H2 T

- Fet2S0,=FeSO,+H, T
-: Kene3o maccuBupyercs KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM, MOATOMY peakius He
MIPOUCXOAUT

+: 2Fe+6stO4=F62(SO4)3+3 SO2 T +6H20

32. 'eomerpus nona NH4+ onuceiBaetcst hurypoit
+: Teparap

-1 KBajipaT

-: TpeyronbsHas nupamuia

-: YceueHHas nupaMuia

33. Kakoii meTau1 He pearupyeT ¢ OXJIAKICHHOW KOHLIIEHTPUPOBAHHON a30THOM KHUCIOTOM?
-: Cu

" paBHa
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+: Fe

-1 Ag

+: Al

34. IIpu B3auMOAEHCTBUM KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C IIMHKOM B Ka4€CTBE ra-
3000pa3HOTO MPOAYKTA MOTYYEH ...

-: Kucnopon

-: Bomopon

+: Oxcup azora (IV)

-: AMMuak

35. Ilpu B3ammoielicTBUH pa30aBICHHONW a30THON KUCIIOTHI C MEJIBIO B KAYECTBE Ta3000pa3-
HOTO IIPOJIYKTA MOJIYYEH ...

-: Bomopon

-: Okcup azora (1V)

+: Oxcup azorta (I1)

-: Menpb He pearupyeT ¢ a30THOM KUCIOTOM, TOCKOJIBKY HAXOAUTCS B PSAAY aKTUBHOCTH Me-
TaJUIOB IpaBee BOAOPOAA

36. IIpu B3auMoelicTBUN Pa30aBIEHHON a30THOM KHCIOTHI C MEJBIO B KAUECTBE ra3000-
Pa3HOrO NMPOAYKTA MOJIYYEH ...

-: Bomopon

- Okcup azora (IV)

+: Oxcup azora (1)

-: Menp He pearupyeT ¢ a30THOM KUCIOTOM, TOCKOJIbKY HAXOJIUTCS B PSAlY aKTUBHOCTH Me-
TaJUIOB MPaBee BOJOPOAA

37.: Ilpu s51ekTposn3e paciiyiaBa XJIOpUaa HaTpUs Ha aHOJI€ BBIICIMIOCH 56 11 xjiopa. Macca
00pa30BaBIIETOCS METAJUIMYECKOTO HATPUS PaBHA ...

+:115r

- 100

-2 120r

-: 2 MOJIb

38.XuMHuUecKre CBOMCTBA BOJAOPO/Ia B HAMOOJIBIIIEH CTETICHH HAIOMHUHAIOT CBOMCTBA ...

+: ["asioreHoB

-: Xpoma u Maprasua

-: braropoHbIX ra3os

+: [llenoYHbIX METAIOB

40. PacTBOpHI IeNI04€H CITIOCOOHBI PEarupoBaTh CO CIEIYIOMIMMHU TPOCTHIMH BEIIECTBAMU

-. Clz, S, Nz, Bl‘z, Si

-2 C, 0y, P, Fy, Si

-: 15,Zn, Cu, S, Mn

+:Bry, S, P, Si, Zn

41. CKONBKO TPAaMMOB THAPOKCH 1A KAJIBIIHSI MOKHO TIOJIYYIHTh U3 6,4 T KapOu1a Kaabius?

+:74r

-2 148r

- 3,7r

-: 'mapoxcu Kanplys MOJIydaroT He U3 KapOuia Kajablus, a U3 KapOoHaTa KajabIusl

44. Haunbonee yCcTONYMBBIC CTETICHU OKUCIICHHS XJIOPA B COCTMHEHUSIX

-1 +6

+: 47

+: +1

+: -1

-1 +3

47. I'asioreHOBOIOPO/I, KOTOPBIH MOTYy4at0T B MPOMBIILIEHHOCTH CHHTE30M U3 3JIEMEHTOB

+: HCI

21



-: HF

-: HBr

-: HI

-: HAt

48. Camblif CUITbHBIN BOCCTAHOBUTENb CPEIU TAIOT€HOBOJOPOOB

+: HI

-: HCI

-: HF

-: HBr

-: HAt

49 Ilpu Haceimennu BoaHoro pactsopa KOH xmnopom npu temneparype 100C obpa3zyercs

+: KC1

+: KCIO

-: KClO;

- KClOz

-1 KClOg4

50. IIpu B3auMoOAEMCTBUM YIIIepoa ¢ KOHIIEHTPUPOBAHHOM CEpHON KUCIIOTOM BBIIEINUIIOCH
13,44 n ra3oB (H.y.). Paccuuraiite Maccy yriaepoja, BCTYIHBIIETO B PEAKIIHIO

- 10T

- 20r

+:24r

-:3,6r

3agaHus K JadopaTopHbIM padoTam
[To xaxxmoif paboTe CTYACHT OJDKEH MPEACTaBUTh OTUET, CONEep KAl Ha3BaHWE PaOOTHI

U pacrieyaTKy pe3yJbTaTOB BBIMOJIHEHUS 3aJJaHUi Tak, Kak onucaHo B [8-10]. 3a BbIoNIHEHUE U
3aIUATY JTA0OPAaTOPHBIX PabOT CTYJAEHT MOXKeT Habparh 18 OamnoB (mo 3 Oamia B KaKIyiO
PEUTHUHTOBYIO TOUKY).

5.2. OneHoYHbBIE MATEPHAJIBI IJIS IPOMEKYTOUYHOM aTTeCcTAlluU

[IpomexxyTouHasi aTTecTanus MpoxoauT B ¢opme dk3ameHa B 1 cemectpe Ha 1 Kypce
ODO u O3D0, na 1 kypce 2 cemectp 3PO. DK3aMeHAMOHHBIN OMJIET BKIIIOYAET JBa TEOPE-
TUYECKHUX BOIIPOCA U OAHY 3a/1auy.

Bomnpocsl Kk 3k3ameHy

Oco0eHHOCTH AJIEKTPOHHOTO CTPOESHHS ATOMOB B IIABHBIX U MOOOYHBIX MOATPYIIaX.

Tunsl xumudeckoit cBsi3u. KoBaneHTHast cBs3b U € Bubl. CBOMCTBA B cIOCOOBI 00pa3o-
BaHus. OCHOBHBIEC TOJIOKEHHSI MeTo/1a BaIeHTHBIX cBs3eld (MBC). BaneHTHOCTH aTOMOB C TO-
surmr MBC. I'ubpuamn3anust aTOMHBIX OpOHUTAasei.

Nonbl. MonHas cBsa3b. CBoiicTBa MOHHOU cBsi3M. Kpucramimyeckas pemierka. ATOMHas,
VOHHAsI, MOJIEKYJISIpPHAsl U METAJUIMUECKHUE PELIETKU. 3aBUCUMOCTh CBOWCTB KPHUCTAIIMYECKHUX
BEILECTB OT THIA XUMHYECKOU CBSI3H.

Mertannsl u HemeTauibl. OKCH/IbI, KMCIIOTHI, OCHOBaHMs U coiu. be3pasnuunelie u cole-
oOpa3yromue okcuibl. OKCHABI OCHOBHBIE, KUCIOTHBIE U amdoTepHble. VI3MeHeHne cBONCTB OK-
CHJIOB B 3aBHCHMOCTH OT IIOJIO)KEHHS aTOMa B Iepruoaudeckoi cucteme. Kuciorsl, MX Kiaccu-
¢ukanus U HOMEHKiIaTypa. 3MeHeHue CBOWMCTB KHCIOT B 3aBUCHMOCTU OT IOJIOKEHHS 1I€H-
TPaJIbHOTO aTOMa B MIEPUOIUYECKON CUCTEME.

BuyTpennss sHeprusi u dSHTanbnus BemiectBa. Ilonstue o0 »HTporuu. [loHsTus o6
sHeprun ['m66ca oOpa3oBaHus BEIECTB. DHTAIBIUIHBIN 1 SHTPOMHUIHBINA (PaKTOPHI MPOLIECCOB.
HampaBnenue caMonpon3BOIBHOTO MPOTEKAHNUSI XUMUYECKUX PEAKIIUM.

Cxopoctb peakiuu. CKOpOCTh peakllMM B TOMOT'€HHBIX U I€TEpOreHHBIX cucTemax. Mc-
THHHAsI CKOPOCTh peakuuu. DakTophl, BIUAOIME HA CKOPOCTh XUMHYECKUX pEaKIUil. 3aBUCH-
MOCTb CKOPOCTH XMMMUYECKUX PEaKLMH OT KOHLIEHTPALMH PEArupyOIINX BEIIECTB. 3aKOH JEH-
ctBus Macc. KoHcTanTa ckopocTu peakiuu 1 ee Gu3nuecKuii CMbICI.
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3aBUCHMOCTh CKOPOCTH XMMHYECKON peakuuu oT temneparypsl. [IpaBuno Bant — 'og-
da. DHeprus akTUBALMH U TETIOBOW d(PPEKT XUMUUECKON PEaKIIUH.

3aBUCUMOCTb CKOPOCTH XUMHYECKON pEeaklUu OT TEMIIEpaTyphl, SHEPTUU AKTUBALMU U
SHTPOIUH aKTUBAIUK. Y paBHEHUE AppeHHyca.

Karanus. Karanuruueckue peakiinu. Oco0eHHOCTH KaTaTUTHYECKUX MporieccoB. Teopust
TOMOTEHHOTO ¥ TE€TEPOr€HHOr0 KaTalan3a.

HeoOpatumble 1 oOpaTUMble XMMHUYECKHE Mporecchl. ['OMOreHHble M TeTepOoreHHbIe
paBHOBecus. KoHcTaHTa paBHOBecus. BiusHue pa3nuyHbx (PakTOPOB HA XMMHUYECKOE paBHOBE-
cue. [Tpunnun Jle-Illarense.

PactBopuMocTs. BnusiHue Ha pacTBOPUMOCTH MPUPOJBI KOMIOHEHTOB, TEMIEPATYPhl U
naBieHUs. [laBieHne HachIIEHHOTO Nlapa HaJ pacTBopoM. 3akoH Payns. Temmneparypsl kuneHnus
U KpucTaumzanuu. Kpuockonust v 30yIInoCcKonus.

Teopus snexTponuTHUecKol auccouuanuu Appennyca. CUIbHBIC U Clla0ble AIIEKTPOIIH-
ThI. CTerneHp deKkTpruyeckoi quccoruaruu (3]1) u ee cBsA3b C H30TOHMYECKUM KOA(PPHUITHEHTOM.
KoncranTa nuccormanuu. 3akoH pazdasnenust OctBanpaa. Juccouumanysi BoAbl. 3aKOH JeHcT-
Byromux macc. MoHHoe npousBenenne Boasl. BogopoaHblil moka3aTesb.

IIporonus (rupponus) coneil. MoHHBIE ypaBHEHHs peakUuu NpoToiau3a (THAPOIH3aA).
Pasznuynsle Tunel rugponusza. Koncranra u crenens nporonusa (rugponusa). Ee 3aBucumoctsb
OT KOHIICHTpaLUHU U TeMiepatypsl. HeobpaTumslii nmporonu3 (ruaponus). [Iporeccsl nmporonuza
(rumponu3a) B MpUpoJIe.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu. N3menenne OKHCIIUTENNBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BELIECTB B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B Ipylnnax u
nepuoaax. CreneHp OKUCHEHUs. THUIIBI OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuid. BinsHue
TEMIIEpaTypbl, KOHLIEHTPALMN PEAreHTOB, UX IMPHUPOABL, CPEAbl U APYIHMX YCIOBUN Ha IPOTEKa-
Hue OBP. Hanpasnenue nmpoTekaHus OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuil. XuMmude-
CKHME NCTOYHUKH DJIEKTPUUECKOTO TOKA - TaJIbBAHUYECKHUE DJIEMEHTHI.

DNEeKTPOIN3 PACIJIaBOB M BOJIHBIX PAacTBOPOB 3JIEKTPOIUTOB. KaroaHble M aHOIHBIE
npoueccsl. Koppo3us MeTaisioB 1 MeTOIbl 3alMThl OT Hee. OCHOBHBIE METO/ABI 3aLIUTHI OT KOP-
po3uH.

OO6mrast XapakTEepPUCTHKA JIEMEHTOB MOATpyNIbl Meau. CBONCTBO, MOTYyYEHUE U TTPUME-
HeHue. Baxxneiimme coenunenus menu, cepedpa u 30510Ta. OKUCIUTENEHO-BOCCTAHOBUTEIBHBIE
cBoiicTBa. KMCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCHUIOB.

OOm1ast XapakTepuCTHKa 3JIEMEHTOB MOATPYMIIbl IHKa. OOmias xapakTepuctuka. CBoii-
CTBO, IOJY4YE€HUE M MpPUMEHEHHE. BakHellme COeQUHEHHUs 3JIEMEHTOB MMOATPYIIbI ITUHKA.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA IPOCTHIX Be-
IIECTB, OKCUJO0B M TUAPOKCHUIOB.

OOm1ast XxapakTepHCTUKa JIEMEHTOB MOArpymsl xpoma. [lomyuenue, cBoiicTBa U mpume-
HeHre. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COeAMHEHUN. KHCIIOTHO-OCHOBHBIE CBOM-
CTBa MPOCTHIX BELIECTB, OKCUJIOB U TUAPOKCUIOB.

OOmrast xapakTEepUCTHKA 3JIEMEHTOB TMOJrPYIIbl Mapradma. Ilomydyenue, cBOWCTBa M
npuMeHeHrne. OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE CBONCTBA. KHMCIOTHO-OCHOBHBIE CBOMCTBA
MPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCUA0B. BaxkHelne coequHeHusI.

bop u amomunuii. Ilonyuenue u cBoicTBa. OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIE CBOM-
CTBa UX coennHeHM. [I[puMeHeHne CcriyIaBOB Ha OCHOBE AIIFOMUHUS.

VYrnepoa u kpemuuii. [lonyuenue u cpoiictBa. Baxnelmue coequnennsi. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIMHEHMII.

OcCHOBHBIE TIPEJCTABUTENN IPEEIbHBIX YTIEBOI0POAOB. M30MepHst 1 HOMEHKIIATYpa.

CriocoObl MosTydeHus, XUMUYECKHE CBOMCTBA MPUMEHEHHE MTOJIMMEPOB U OJTUTOMEPOB.
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6. MeToauyeckne MaTepHuaJibl, ONpeaesolue Npoue1ypbl OlleHUBAHUS 3HAHHUIA,
YMeHUii, HABbIKOB U (MJIM) ONbITA 1eATeJILHOCTH

6.1. PesyabTaThl 0OCBOCHMS Y4eOHON M CUMILIMHBI, MOJIe;KAlIHe MIPOBEpKe

KonTpoan- Pesyabrarnl 00yyeHusi | OCHOBHBIE OKA3aTeN OueHovHbIE
pyeMble KOM- OLIEHKH Pe3yJIbTATOB cpeacTna
neTeH

(4yacThb KOMIIE-

TeHIU)

Crioco6- 3HaTh: [lepeunciieHHe OCHOBHBIX IO- | IPAKTUYECKOE
HOCTb HCHOJb- | - OCHOBHBLIE XUMHYECKHUE | HATUU U OHpel[eJIeHI/Iﬁ TCOPHHU | 3aHATHUC, na60pa-
30BaTb OCHOB- | IIOHATHS; XUMHYECKOTO CTPOCHHS aTOMa. | TopHass  paborta,
HBIC 3aKOHO- | - OCHOBHBIC IIpaBUJIa CocraBiieHue 9JICKTPOHHBIX H | TCCTUPOBAHUC,

MEpPHOCTH, JIe-
CTBYIOIIIHE B
IpoLecce H3ro-
TOBJICHUS ~ Ma-
HIMHOCTPOU-
TeNbHBIX H3JIe-
it Tpebyemo-
ro KauyecTBa,
3aJIaHHOTO KO-
JU4YecTBa  MpHU
HAUMEHBIIINUX
3aTparax ooOIe-
CTBEHHOTO TpY-
na. (OIIK-5)

Crioco06-
HOCTb HCIIOJIb-
30BaTh 3HAHUS
mo  mpoduib-
HBIM pazjenam
MaTemaruye-
CKUX M €CTeCT-
BEHHOHAYYHBIX
JTUCIUTLIAH JIJISt
U3Y4YeHHUs  Oc-
HOBHBIX  3aKO-
HOMEPHOCTEH,
JIEUCTBYIOLIHUX B
IpoLecce H3ro-
TOBJICHUS ~ Ma-
HIMHOCTPOU-
TENbHBIX H3JIe-
JIAM. (OIIK-
5.1).

HOMEHKJIATypbhl XUMHYE-
CKHMX COCJIMHCHUIA;

- OCHOBHBIC 3aKOHEI XH-
MHH, XHUMHUYECKOU Tep-
MOJIMHAMHUKH, DJIEKTPO-
XHUMHHU U KHHETHKH;

- CYWHOCTh YY€HHUS O
MEPUOJUYHOCTA M €ro
poiap B MOPOTHO3UPOBA-
HUHA CBOMCTB XHMHYE-
CKHUX DJIEMCHTOB M HX

AJIEKTPOHHO-TPAPUIECKUX
dbopMylT aTOMOB XMMHYECKUX
JJIEMEHTOB B HOPMAILHOM U
BO30Y)KJICHHOM COCTOSTHUSIX.

KOHTpOJIbHAs pa-
0oTa, dDK3aMeH

COETMHEHNN
YmMmernb: [lepeuncienne TpuBHanbHBIX | [IpakTHyeckoe
- IPUMEHATH XHUMHYE- | Ha3BaHUU HEOpPraHMYEeCKUX | 3aHATHE, Jadopa-

CKHE TEOpHUU W 3aKOHBI,
KOHILICTIIIMK O CTPOEHUU
U PEAKIMOHHOU CITOCO0-
HOCTH HEOPTaHUYECKUX
BEIISCTB;

- IPOBOJUTH PACUEThI MO
TEPMOXUMHYECCKUM
YPaBHEHUSIM pEaKlnil;

- TpeAcKa3blBaTh TEPMO-
JTUHAMHYECKYI0 BO3MOXK-
HOCTh MPOTEKAHUS XU-
MHUYECKUX PEaKIui

COEJIMHEHUH U MPABUJ COCTAB-
JIEHUsl Ha3BaHUM MO MEXJIyHa-
pPOAHOM HOMEHKJIaType
HIOITAK.

[Ipenckazanue BO3MOMXKHOCTEU
OCYIIECTBIICHUS XMMHYECKUX
MPOLECCOB C TOYKH 3pEHUs
XUMUYECKOW TEPMOJUHAMUKHI
u KuHeTuku. llepeuncnenue
OCHOBHBIX TOJIOKEHUN Teopuun
OBP. Ilepeuncnenue npaBui
KaTOJHBIX U aHOAHBIX IpOIIec-
COB TP JJIEKTPOJIU3E pacIlia-
BOB M PacTBOPOB U IpHU paboTe
rajbBaHUYECKHUX 3JIEMEHTOB.

TOpHas padoTa,
TECTUPOBaHUE,
KOHTPOJIbHAS pa-
0oTa, JK3aMeH

Baaners:
- HaBBIKAMU pabOTBI C
pacueTHBIMH  (opMyIa-

MU, pelIaTh pacueTHbIC U
IKCIIEpUMEHTAJIbHbIE 3a-
JIaY¥ 110 XUMUH;

- cmnoco0amMH OpHeHTa-
i B TpodeccruoHab-
HBIX HCTOYHHKAX HH-
dbopmaruu  (OKypHAJIHI,

Hcnonp3oBaHnue  pacyeTHBIX
dbopMys JUIsl pelIeHus] pacyeT-
HBIE © OJKCIEPUMEHTAJIbHBIC
3aJjaud 0 pPAacTBOpaM, DJIEK-
TPOXUMUH, XUMUH IJIEMEHTOB.
[InaHupoBaHue W aHaIU3 pe-
3y/lbTaTOB HCIONB30BAaHUS B
MpoeCCUOHAIBHON  JIesTeIhb-
HOCTH Pa3HOOOPA3HBIX CPEICTB
MTOJTYYCHUS nHpopmarun

MPAKTHIECKOE
3aHATHE, Tabopa-
TOopHas pabora,
TECTHPOBaHUE,
KOHTPOJIbHAS Pa-
0oTa, DK3aMeH
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caiThl, oOpa3oBaTeIbHbBIE
HIOPTAaJIbI)

(KypHaJIBI, caiThl, 0Opa3zoBa-
TEJIbHBIE OPTaJIbI).

- OCHOBHBIE IIpaBUJIa HO-
MEHKJIATYpbl ~ XHMHYE-
CKHX COCTMHEHHIA;

- OCHOBHBIE 3aKOHBI XU-
MHH, XHUMHUYECKOU Tep-
MOJAMHAMUKH, DJIEKTPO-
XUMHUH U KUHETHKH;

- Ilepeuenr u ¢usuko-
XUMHUYECKHE XapaKTepu-
CTUKM MAaTepHaliOB, HC-
MOJIb3YEMBIX B MAIIUHO-
CTPOCHUHU

[lepeuncnenue TpUBHATBHBIX
Ha3BaHUU HEOPraHUYECKUX
COEJIMHEHUH U MPABUJ COCTAB-
JIEHUsl Ha3BaHUU MO MEXJyHa-
pOAHOM HOMEHKJIaType
HIOITAK.

[Ipenckazanue BO3MOMXKHOCTEU
OCYIIECTBIICHUS XMMHYECKUX
MPOLIECCOB C TOYKH 3pEHUs
XUMUYECKOH TEPMOJUHAMUKHI
u kuHetuku. I[lepeuncnenue
OCHOBHBIX TOJIO)KEHUIN TEOPHUH
OBP. Ilepeuucnenue mpaBui
KAaTOJHBIX U aHOJHBIX MPOIIEC-
COB TPHU AJIEKTPOJIU3E pacIlia-
BOB U PacTBOPOB M Ipu pabdote
raJIbBAHUYECKUX JIEMEHTOB.

PaKTUYECKOe
3aHsTHE, Jab0pa-
TOpHas padoTa,
TECTUPOBAHUE,
KOHTPOJIbHAS pa-
0oTa, dK3aMeH

YMeTh:

- IPOBOJIUTH PACYETHI O
TEPMOXUMHYECKUM
YpaBHEHUSM PEAKIINI;

- TpeAcKa3blBaTh TEPMO-
JTUHAMHYECKYI0 BO3MOXK-
HOCTb MPOTEKAHHUS XU-
MHUYECKUX PEaKIui

IIpumenenne 3akoHoB [I'ecca,
JlaByaswbe, bepromie mis mnipo-
BEJCHUS  TEPMOXMUMHUYECKHX
pacyeToB B 3K30- U SHIOTEp-
MHUYECKMX XUMHUYECKHX IpO-
neccax.

[IpuMeHeHre 3aKOHOB XUMHU-
YECKOW TEPMOJAMHAMHKHU C IIe-
JbI0 OOOCHOBAHUSA TEPMOJIH-
HaMHUYECKON BO3MOKHOCTH
CaMOIIPOU3BOJIBHOTO  TEUEHUS
XMMHYECKOr0 Ipolecca B 3a-
JAHHOM HaIpaBJIeHUM (pacyer
SHTAJBIIMN, JHTPOINUHU, 3SHEp-

MPAKTHIECKOE
3aHATHE, Tabopa-
TopHas pabora,
TECTHPOBaHUE,
KOHTPOJIbHAA Pa-
0oTa, DK3aMeH

ruu ['mb6ca).
Baaners: Hcnonb3oBaHWE  PACUETHBIX | IPAKTUYECKOE
- HaBBIKaMU pabOTHI C | popMyn Ui pemieHus! pacueT- | 3aHsTHE, Tabopa-
pacyeTHBIMH  (opMyIia- | Hble H OJKCIIEPUMEHTAIbHBIC | TOpHas paboTa,

MH, PEIIaTh paCYETHBIE U
IKCIIEPUMEHTAJILHBIC 3a-
Jadu 110 XUMUH,;

- crmocobamMu MOJIEIHPO-
BaHUA 3KCHepI/IMeHTa 1o
XHAMHH.

3aja4d 1O pacTBOpaM, dJIEK-
TPOXUMHUH, XUMHUH DJIEMEHTOB.
AHanu3 BUPTYaJbHOTO XUMHU-
YECKOTr0  JKCIEpUMEHTa  —
y4e0HOT0 XHUMHYECKOTO IKC-
MepUMEHTa, B KOTOPOM Cpel-
CTBOM JEMOHCTPALUHU WJIU MO-
JIETTMPOBAHUS XUMHUYECKUX
MPOLIECCOB U SIBICHUMN SIBJISICT-
Cs KOMITbIOTE€pHAsI TEXHUKA.

TECTUPOBAHUE,
KOHTPOJIbHAS pa-
0oTa, dDK3aMeH
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6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3y/1bTATOB 00y4eHus!

6.2.1 Texyuuii u pyoexHbIii KOHTPOJIb
B pamMkax Teky1ero u pyoe>xHOro KOHTPOJIS IO AUCHUILTUHE CTYIACHT MOXET HabpaTh 710

70 6anoB
Ce- [Ikama oneHUBaHUA

meetp 0-35 banos 36-50 6anos 51-60 Garnos 61-70 Gannos

1 Yactuunoe  moce- | [lomnoe wim yac- | [lonHoe wim vac- | [lonHoe nmocemenue
LICHUE ayIUTOPHBIX | THYHOE MOCEIEHNE | THYHOE MOCeIe- ayJIUTOPHBIX 3aHs-
3aHATUH. Heynos- | ayAMTOpHBIX 3aHs- | HUE AYAUTOPHBIX | THM.
JIETBOPUTEIIHHOE THIA. YacTtruHOE | 3aHATHUH. [TonHoe BhITIONHE-
BHITIOJTHEHUE J1a00- | BBITIONIHEHUE U 3a- | [loiHOe BhIMOII- HUE W 3almTa Ja-
paTOpHBIX W TMpak- | muTa JadopaTop- | HEHHE U 3aluTa O0paTopHBIX u
TUYECKUX  paboT. | HBIX © TpaKTHUe- | JIJAOOPATOPHBIX M | MIPAKTUYECKUX  3a-
[Tmoxast moAroTOBKa | CKUX paboT. BeI- | mpakTHYeckux pa- | HATUH.  BeimonHe-
K OaJJIbHO- | TIOJIHCHHE KOH- | 0OT. HUE KOHTPOJIbHBIX
PEUTHHTOBBIM ~ Me- | TPOJBHBIX  palboT, | BeimonHenune koH- | pabOT,  TECTOBBIX
porpusitusiMm. CTy- | TECTOBBIX 3aJlaHUM | TPOJIBHBIX PabOT, | 3alaHUil Ha OIEHKU
JIEHT HE JIONYCKaeT- | HA OLEHKH «YyJIOB- | TECTOBBIX 3aJaHUM | KOTIIMYHO.
Csi K TPOMEXKYTOY- | JETBOPUTEIHLHOY. Ha OIIEHKH «XO-
HOMU aTTeCTalluu pOIIOY.

6.2.2 TIpomexxyTOUYHASl ATTECTALUA
OreHKa pe3ysIbTaTOB OCBOCHHS YU€OHON MUCIMIUIMHBI B 1 cemMecTpe MPOBOIUTCS TIO IIIKa-
JIe, MCTIOJIb3YEMOH Ha DK3aMEHe:

[Ixaa orieHNBaHUs

Heynosnerso-
putensHO (36-60
0aioB)

Cemectp

Y 10BIETBOPUTEIILHO
(61-80 6anmoB)

Xoporo
(81-90 6anon)

OTJIINYHO
(91-100 6an-
JIOB)

CtyneHT umeeT
36-60 G6amioB 11O
WUTOTaM TeKYIIe-
ro u pyOexHOro
KOHTPOJIS, Ha
JK3aMEHE He Aai
IOJIHOTO OTBETAa
HU Ha OJHMH BO-
poc.

CryaeHT uMmeer
36-45 GamioB 1o
UTOTaM TeKYIIle-
ro U pyoeKHOTO
KOHTpOJIS, Ha
SK3aMeHe  Jan
MOJHBLIA  OTBET
TOJIKO Ha OJHH
BOIIPOC

Crynentr wumeer 36-50
0aJJIOB 1O MTOTaM TEKY-
IIETO U PyOEKHOTO KOH-
TPOJs, HA SK3aMeHe Jall
MOJIHBIA OTBET Ha OJIMH
BONPOC W YaCTHUYHO
(TTOJTHOCTBIO) OTBETUJI HA
BTOPOM.

Crynentr wumeer 46-60
0aJJIOB 1O MTOTaM TEKY-
IIETO U PyOEKHOTO KOH-
TPOJs, HA dK3aMeHe Jall
MOJIHBIA OTBET Ha OJIMH
BONIPOC MJM YaCTHUYHO
OTBETHJI Ha 00a Bompoca.
CTyaeHT MMeeT IO HTO-
ram TEKYIIEro U pyOexk-
HOro KoHTpons 61-70
0a/qIoB Ha HJK3aMEHE He
Jall TIOJIHOTO OTBETa HU
Ha OJIMH BOIPOC.

Crynent umeer S1-
60 6a/mI0B IO UTOTaM
TEKYIIEro U pyOe HOTO
KOHTPOJISI, HA DK3aMEHE
JaJl IIOJIHBIA OTBET HA
OJIMH BOTIPOC ¥ YACTHYHO
(TOJTHOCTBIO) OTBETHUIT HA
BTOPOH.

Crynent umeer 61-
65 6a/IoB IO UTOTaM
TEKYIIEro U PyOe HOTO
KOHTPOJISI, HA DK3aMEHE
JaJl IIOJIHBIA OTBET HA
OJIMH BOTIPOC ¥ YACTHYHO
OTBETHJI HAa BTOPOM.
Crynent umeet 66-70
0aJJTOB IO UTOTAM TEKY-
HIeTO U PYOEIKHOTO KOH-
TPOJIsA, HA DK3aMEHe) JTall
TOJIHBIN OTBET TOJILKO Ha
OJIMH BONIPOC.

CTyneHT ume-
er 61-70 Oan-
JIOB TI0O M'TOTaM
TEKYyLIEro |
pyOeKHOTO

KOHTpPOJIS, Ha
dK3aMEHE Jal
MOJIHBIM OTBET
Ha OJWH BO-
npoc M yac-
TAYHO (TTOJTHO-
CTbIO) OTBETHUJI
Ha BTOpPOM.
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7. Wpaiisep 3.J. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.
7.3. llepuoauveckue u3xaHus
1. ’)KypHan HeopraHn4ecKol XuMU1
2. XKypnan obmieit Xumun
3. Kypnan pusudeckoid XuMun
7.4. UuTepHeT — pecypchbl
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116
6) OBbC biblio-online.ru

7.5. MeToanueckne yKa3aHus 10 NPOBEeICHUIO PA3JINYHBIX Y4eOHBIX 3aHATHI, K Kyp-
COBO# padoTe U APYrUM BHIAM CAMOCTOSITEJIbHOM PadOThI.

1. Kapos A.A., Xouyes I.10., Mup3oes P.C. u ap. Xumus snemenos [ A —u II A rpynn I[1CX9:
yaeOHoe nocodue. - Hanmpuuk: Kab.-bank. ya-1, 2017. -98 c.
2. lleroB P.A., Ksapos A.A., XaksmeBa 3.B.. Koukapos XK.A., [luarpammer Jlatumepa, @pocra
u IlypOe mpu M3ydeHUH OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIX ITPOIIECCOB: Y4eOHOE Mmocobwue. -
Hanpunk: Kab.-bank. yu-1, 2017. — 104 c.
3. Kapos A.A.. XKunosa C.b.. Koukapos XK. A. u ap. OOmias u HeopraHudeckasi XuMusi: 3aaaHus
U METOAMYECKHE DPEKOMEHJAIMU JJs CaMOCTOoATeNnbHOW paboTel. Hampumk: KaGapauHo-
bankapckuit Yausepcurer, 2011- 55 c.
4. TxamokoB H.U., KsapoB A.A., YUepkecoB b.X., Bunmmkesa M.K. O0mas u Heopranmdeckas
XUMUS: 3aJaHusi U MeToauueckne pekoMmeHmanuu. — Hampuuk: KabGapauno-bankapckuit YHU-
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BepcuteT, 2009. — 47 c.

5. Kapos A.A., Ompoesa P.3., XKwiosa C.b., Xacanos B.X., Mup3zoes P.C. Xumus koop-
IVHAIIMOHHBIX coemmHeHmit. Mertom. rmocobue- Hampumk: Kab.-bank. VH-T, 2012. -64c.

6. KapoB A.A.. XKunosa C.b.. KoukapoB X.A. u ap. O61mas u Heopranuyeckast XuMusi: 3a1aHus
U METOJMYECKHE PEKOMEHIAIMU I CaMOCTOsTeNbHOW paboTel. Hampumk: Kabapmauno-
bankapckuii YauBepcurer, 2011- 55 c.

7. Txamoko H.U., Ksapor A.A., UepkecoB b.X., Bunmnxea M.K. OOmas u Heopranudeckas
XUMUS: 3aqaHus U MeToaudeckue pexomennanuu. — Hampuuk: KaGapmuno-bankapckuit Vau-
BepcureT, 2009. — 47 c.

8.Xacanos B.B., Kunosa C.b., Bunnuxesa M.K., Uepkecos 3.A. Xumus: JIlabopaTopHslit mpak-
tukyM — Hanpumk.: Kab. - bank. yu-t, 2011. — 99c.

9.XacanoB B.B., KspoB A.A., Kunosa C.b. u ap. Xumus HemetayuioB JlabopaTopHbIii pakTH-
kyM — Hanpuuk.: Ka0. - bank. yu-t, 2012. — 39c.

10.Koukapos XK.A., KapoB A.A., TxamokoB H.W., Tem6otroB b.K. O0mas u Heopranudeckas
XUMHUS: TabopatopHbie padoTel — Hanpumk.: Kab. - bank. ya-1, 2010. — 124c.

7.6 Ilepeuenb npodeccuoHAIBbHBIX 023 JAHHBIX 1 HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rsl.ru _— 364 PFB - JNeKTPOHHble BEpPCUM MNOJHbIX TeK-
CTOB AnccepTaunii n aBtopedepaTos U3 GoHAa Poccuinckol rocyaapcTBeHHOM bubanoTexkn

2. http://www.scopus.com — Sciverse Scopus n3gatenbcTea «31b3eBup. Hayka 1 TexHo-
nornnx». PedepatmBHan M aHanUTMYecKana 6a3a AaHHbIX

3. http://elibrary.ru — nektpoHHasa 6MbAMOTEKa HayUYHbIX NYBAUKALNIA.

4. http://polpred.com — 0630p CMW Poccuun 1 3apybeskba. MonHble TEKCTbI + aHaNUTUKE
13 600 nspgaHuii no 53 oTpacaam

5.  https://www.gost.ru/portal/gost//home/standarts - denepanbHOEe areHTCTBO MO TEX-
HUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHUHU

6. http://www.consultant.ru/ - cunpaBouHo-ipaBoBas cucrema Koncyaprant [lnroc

7.7 IlporpaMmmHoOe o0ecnieyeHre COBPeMEeHHbIX HHPOPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TeXHOJIOTHii
.HI/II_ICHSI/IOHHHG MporpaMMHBIC NPOAYKTHI, UCIIOJIB3YCMBIC ITPU U3YUCHUN JUCHUIIJINHBL
TIPUBEJICHBI B TAOHUIIE.

HpomspozuTes Mporpamm- HanmenoBanue nporpaMMHOro npoaykra
HOTO MIPOIYKTA porp POAYK
MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr A
Faculty EES
. Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr
MSAcademicEES STUUseBnft Student EES
. Core CALClient Access License ALNG LicSAPk MVL
MSAcademicEES DvcCAL A Faculty EES
Kaspersk Kaspersky Endpoint Security nis 6uzneca — Crannaptabiii Rus-
PEISKY sian Edition. 1500-2499 Node 1 year Educational License
Drweb Dr.Web Desktop Security Suite ArTuBupyc + LlenTp ynpasie-
Hus Ha 12 mec., 200 TTIK
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8 MarepuajbHO-TeXHUYECKOe ofecredeHne JUCIUNINHBI
3aHATHUS O JUCUUIUIMHE TMPOBOJAATCA B CHEIHAIBHO OOOPYJOBAHHBIX IMOMEIIEHUAX

(aynuTopHsixX) JUIsl TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA, MPAKTUYECKUX M JaOOpaTOPHBIX
3aHATUN, TPYNNOBBIX W  WHIUBUAYAIbHBIX  KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJIS U
IPOMEXYTOUHOW aTTeCTAIllMH. AYJUTOPUN YKOMIUIEKTOBAHBI CIIEHUAIN3UPOBAHHON MeOEIbI0 U
TEXHUYECKUMHU CpelcTBa OOyuUeHUsl, CIYKAIUMU JJis MpeacTaBieHus] HHPopMauu OOoJbIION
ayJIUTOPHHU.

Jlns mpoBeneHuss 3aHATUN  JIGKIIMOHHOTO THUIa HUMEIOTCA JAEMOHCTpPalMOHHOE
o0opyoBaHue U Y4eOHO-HATIISITHBIE TTOCOOUSI.

JlaGopaTopHbie pabOTBI MPOBOIATCS B y4eOHO-HAyYHBIX JAOOPATOPHUSX, OCHAIICHHBIX
BCEM HEOOXOJMMBIM HaOOPOM XMMHUYECKOH MOCY/bI, PEaKTUBOB, COBPEMEHHBIMU MPUOOPaMU U
000py/I0BaHUEM, HCTIOIB3YEMBIM B Ipoliecce 00YUEeHHsI CTYIEHTOB.

Jnis caMoCTOATeNbHOM paboThl OOYUYAIOUIMXCS HMEIOTCS TOMEIIEHHs, OCHAICHHbIE
KOMITHIOTEPHOM TEXHUKOU C BO3MOKHOCTHIO MOAKIIOUEHU K ceTh "MHTepHeT" 1 obecneueHueM
JOCTYTIA B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly OpTraHU3aIINH.

9 Oco0eHHOCTH peaIM3alMy AUCUMILIMHBI U1 MHBAJIUWAOB M JIML ¢ OTPAHMYCHHbI-
MH BO3MOKHOCTSIMH 310POBbS

JUig CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbsSI CO3/IaHbl CIEIMAJIbHbIE
yCIIOBUS Ul MOJTy4eHHs] 00pa3oBaHUs. B 1ensx AOCTYMHOCTH MOJTYy4YeHHs BhICHIET0 oOpa3oBa-
HUS 110 00pa3oBaTeIbHBIM MIPOrpaMMaM MHBAIMIAMU U JIUIIAMH C OTPAaHMYEHHBIMU BO3MOXKHO-
CTSIMH 37I0POBbSI YHUBEPCUTETOM 00OECIIeUnBaETCS:

1. AnpTepHaTuBHas Bepcus opuIMaibHOrO caifita B cetu «MHTepHeT» 1uia cnaboBuas-
IHX;

2. JIns MHBAJIMIOB C HAPYIIECHUSIMU 3peHUS (CITa00BUASIINE, CIIETIBIC)

- TPUCYTCTBHUE AaCCHUCTEHTA, OKAa3bIBAIOIIEr0 O0ydarolmeMycsi HeoOXOIUMYIO MOMOIIb,
NyOnMpoBaHHE BCIYX CIPaBOYHOM HMH(GOpPMAIMM O PACMHMCAHUM YYEOHBIX 3aHATUH; HaIU4HeE
CPEICTB JUIsl yCUJICHUS! OCTaTOYHOTO 3pEeHHUsI, OpailieBCKON KOMITbIOTEPHOM TEXHUKH, BUACOYBE-
JUYUTENeH, TporpaMM HEBH3YalIbHOTO JOCTYIA K MH(OPMAIMH, TPOrpaMM-CHHTE3aTOPOB PEUH
U IpYyTUX TEXHUYECKHUX CPEICTB MpueMa-nepenadyn yueoHoi nudopmanuu B JOCTYNHBIX (popmax
JUISL CTYJIEHTOB C HapyLIEHUSIMU 3PEHUS;

- 3a7]aHUs JUTS1 BBIIIOJTHEHUS HA SK3aMEHE 3aUNTHIBAIOTCS] ACCUCTEHTOM;

- TIMCbMEHHBIC 33aJ]aHMsI BBITIOJHIIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS aCCUCTEHTY 00Y-
YaroUMCH;

3.J1ns1 MTHBAJUAOB U JIML C OTPAaHMYEHHBIMH BO3MOXXHOCTSMH 3JI0POBbS 110 CIyXy (ciabo-
CHBIIIANINE, TIyXHe):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYIEHTY HEOOXOIUMYIO
TEXHUUYECKYIO MTOMOIIb C YYETOM MHIAMBUAYAIbHBIX OCOOEHHOCTEW (OH MOMOTaeT 3aHATh pado-
Yyee MECTO, NMePEeBUTAThCS, TPOUNTATh U OPOPMUTH 33ajaHHEe, B TOM YHCJIE 3aIHChIBas O] K-
TOBKY);

- 3a4eT/7PK3aMeH MPOBOIUTCS B MUCHbMEHHOU (hopMe;

4. JIns MHBAIMAOB W JIMI] C OIPAHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbsI, UMCIOIINX HAPYIICHUS
OIOPHO-BUTaTE/ILHOTO aMIapara, CO3aHbl MaTePHAIbHO-TEXHHYECKHE YCIOBUS 00SCICYNBAIOLINE BO3-
MO>XHOCTH OECITPETIATCTBEHHOTO JOCTYIIa 00yJaromuXcsl B yIeOHbIE TOMEIICHNS, 00ObEKTY MUTAHUS, Tya-
JICTHBIC ¥ APYTHe MOMEIICHHS] YHUBEPCHTETA, a TAKOKe NPEObIBaHMs B yKAa3aHHBIX IOMEIICHUIX (HATHMYINE
PACLIMPEHHBIX ABEPHBIX IPOSMOB, IOPYYHEH U APYTUX MPUCIOCOOICHHMI).

- IICHbMEHHBIC 3aJIaHUsI BBIOJIHSIIOTCS HA KOMIIBIOTEPE CO CIELHMATM3UPOBAHHBIM ITPOrPAMMHBIM
o0ecreyeHneM HiIM HATMKTOBBIBAIOTCS aCCHCTEHTY

- 110 JKEJIAHHIO CTYJIEHTA K3aMEeH IIPOBOJUTCS B YCTHOH (opMme.

OOyuaromuecss U3 YKHCIa JHI ¢ OrPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI 00ECIICUEHBI AIICK-
TPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu B popMax, alaniTHPOBAHHBIX K OTPAaHUYEHUSM HX 3JI0POBBSL.
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JIUCT UBMEHEHUM (n0moaHeHmii)
B paboyei mporpamMMe JUCHUIUTNHBI «XUMHUS TI0 HampaBiIeHuto noarorosku 15.03.05

KOHCTDVKTODCKO-TCXHO.HOFI/I‘-IGCKOG obecrneuecHue MAaNIMHOCTPOUTCIBHBIX ITPOU3BOJACTB

Ha 2021-2022 y4ebHsbIit ToA

n/n
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PIIJT

IlepeyeHb BHOCMMBIX H3MeEHe-
HHUH (T0MOJTHEeHMIT)
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poTOKOJ Ne

3aBenyrommii kageapoit
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X.b. Kymixon
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	«Химия» 
	По каждой работе студент должен представить отчёт, содержащий название работы и распечатку результатов выполнения заданий так, как описано в [8-10]. За выполнение и защиту лабораторных работ студент может набрать 18 баллов (по 3 балла в каждую рейтинговую точку).  

	6. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности 



