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Pabouas mporpamma aucuuruinHbl «Xumus» /coct. A.A. Kapo — Hanpuuk: ®I'BOY KBI'Y,
2024.-30c.
PabGouast mporpamma npeaHasHaueHa Ui MPEToJaBaHus AMCHUILIMHBI 0a30BOH 4acTh

omoka b1 crymentam ouHOU (opmbl 00ydeHus 1Mo HampaBieHHO mnoaroroBku 15.03.05
KOHCTPYKTOPCKO-TEXHOJIIOTUYECKOE 00eCIIeYeHIe MATMHOCTPOUTEIHHBIX IIPOU3BOJICTB

Pabouas mporpamma cocTaBiieHa B COOTBETCTBHHU C (pelIepalbHOr0 IOCyJapCTBEHHOTO
00pa3oBaTebHOrO CTaHJapTa BhICHIEro 00pa3oBaHUs MO HampasieHUio noAroroBku 15.03.05.
KoHcTpyKkTOpCKO-TEXHOIOTHYECKOE ~ 0OEcleyeHue  MAIlUHOCTPOUTEIBHBIX  MPOU3BOACTB,
YTBEP)KJICHHOTO NMpUKa3oM MuHHUCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoii ®denepanuu 17
aprycra 2020 r. Ne1044.



Conep:xkanue

Llenu 1 321241 OCBOCHUS JUCHUTUIAHBL. ..o .veneeneenenenannn.
Mecro aucuumunasl B ctpykrype OIIOII BO.................
TpeOoBaHwMsI K pe3y/IbTaTaM OCBOCHUS COJICPIKAHUS JUCIIUILIN-

CognepkaHue B CTPYKTYpa TUCHUTUIAHBI (MOYISA). . ........
OneHOYHBIC MaTepUAIBI ISl TEKYIIETO U PyOEeKHOTO KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAIUH ...
MeToanueckue MaTepHalibl, ONPEACIISIONTNE MPOIEAYPhI OICHH-
BaHMs 3HAHUU, YMEHHI, HABBIKOB U (WJIM) OMbITA ACSITEIHHOCTU
YuebHO-MeTOAuuecKoe 00eceYeHre JUCIUIUINHEL. . ... ..
MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCITUTIITUHBI.
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1. HEJIM U 3AJJAYU OCBOEHMU S TUCIHUIIJIINHBI
Ienv oucuunaunot:
I[envro nzydenus TUCHUILIHHEI SBISECTCS IPHOOPETEHNE CTyIeHTaMH (DyHIaMEHTaIbHbIX

3HaHWI B 00JACTH €CTECTBO3HAHUS U (HOPMUPOBAHHME HA ATOW OCHOBE JIOTHUECKOH CHCTEMBI
0000IIEHHBIX B3TJISA0B HA OOBEKTUBHBIA MHUp; HUCIIOJIb30BAHHUE TOTYYCHHBIX 3HAHUU NS 0€3-
OTIaCHOTO TPUMEHEHUS BEIIECTB U MaTEPHAIOB B OBITY U B MPOGECCHOHATLHOMN NESITEIIbHOCTH,
JUTSL pEIICHUS MMPAKTHYECKUX 3a/1a4 B IOBCETHEBHOW KU3HH.

3aoauu OucCUUNJIUHbL.

N3yueHne OCHOBHBIX XMMUYECKHUX SIBJICHMI; OBJIaZieHUE (PyHIAMEHTAIbHBIMU MOHSITUS-
MU, 3aKOHAMU U TEOPUSIMHU XUMHUH, XUMHUECKOU TEPMOJAUHAMUKH, KUHETUKH, PABHOBECUS U pac-
TBOPOB, IEKTPOXUMUYECKHUX IIPOLIECCOB, CBOMCTB METAJJIOB M HEMETAILIOB, a TAK)KE METOJaMU
XUMHUYECKHX M (PU3UKO-XMMUYECKUX MCCIEIOBAHUN; OBJIaJICHUE METOJaMH U IIpUeMaMH pelie-
HUSI KOHKPETHBIX 3a/1a4 U3 Pa3IMuHBIX o0jacTedl XumMuu; (OpMHPOBAHNE HABBIKOB MPOBEICHUS
XUMUYECKOIO 3KCIIEPUMEHTA, YMEHUS BBIACIATH KOHKPETHOC XMMUYECKOE COAEpIKAHUE B IIPU-
KJIa/IHBIX 3a/1a4ax y4eOHOH U MpoheCCUOHAIBHON 1EATEIbHOCTH.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

Cornacno PVYII nucuunnuna «Xumus» uzydaercs B 1 cemecrpe.

JlucuuniauHa OTHOCUTCA K OOs3aTeNbHBIM JTUCHUIIMHAM 0a30BOM dYacTh OJoka
blyuyebnoro mnana mo HampaBlieHHIO0 MOATOTOBKH 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTUYECKOE
obecrieueHrne MalMHOCTPOUTEILHBIX TPOU3BOICTB.

JucuunnuHa npenojaercs nocpeACTBOM UYTEHHS JIEKUUNA U MPOBEACHUS MPAKTUUYECKUX U
1a00paTOPHBIX 3aHATHUH.

Ha nexuusix nsnararorcst OCHOBHBIE MOJIOKEHHUSI TEOPETUUECKOTO MaTepHaa.

JlaboparopHble 3aHATHSA 00ECIIEYUBAIOT MPAKTUYECKOE OCBOEHHE JICKIIMOHHOTO MaTepua-
J1a, Pa3BUTHE Y CTYACHTOB CaMOCTOSATEIBHOCTH U TBOPYECKOTO MOX0/Ia TP BHITIOJIHEHUH J1a00-
paTopHBIX PabOT, OCBOCHHE MPUHIMIIOB U METOJIWK MPOBEICHUS JKCIIEPUMEHTa, MPaBUJ HC-
MOJIb30BAaHUS HOPM TEXHUKHU O€30MaCHOCTH B XUMHUUYECKOU JJTabopaTOpru.

[TpakTHyeckue 3aHSATHS HANPaBIEHBI HA OCBOEHUE OCHOBHBIX CIIOCOOOB PEIICHHS IKCIIE-
PUMEHTAJIbHBIX U PACYETHBIX 33]1a4 110 JAHHOMY KYpPCY.

3. TpeboBaHus K pe3yJibTATAM OCBOEHHUSI COAEPKAHUA TUCUMILTHHBI

IIpoyecc usyuenus oucyuniunvl HANPasiIeH Ha YOPMUPOBAHUE DIEMEHMOE CIe0YVIOUUX KOM-
nemenyuu B coorsercTBur ¢ @I'OC BO n OIIOII BO no naHHOMY Hanpasi€HUIO NOATOTOBKH:

a) oomenpodeccuonanbupix (OIIK):

CrocoOHOCTh UCMOIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, ACHCTBYIOIIME B MPOLECCE U3I0-
TOBJICHUSI MAIIMHOCTPOUTENBHBIX H3AENUN TpeOyeMoro KayecTBa, 3aJJaHHOTO0 KOJIMYECTBa MpHU
HaMMEHBIIMX 3aTpaTax obmecTsenHoro Tpyaa. (OIK-S)

CriocoGHOCTh HCIMONBb30BaTh 3HAHUA MO NMPOPUIBLHBIM pa3jiesaM MaTeMaTHYeCKUX U ecTe-
CTBEHHOHAYUYHBIX JUCUUIUIMH JUIsI U3YyYEHUS OCHOBHBIX 3aKOHOMEPHOCTEW, NEHCTBYIOIIUX B
MIPOIIECCE U3TOTOBIEHUS MaTUHOCTpOouTeNbHBIX u3nenuit. (OIIK-5.1).

B pe3ynbprare u3yueHuss AUCUUILINHBI CTYIAEHT JTOJIKEH:
3HaTh:
OCHOBHbIE XUMUYeCcKue noHsATus (31);
OCHOBHBI€ [TpaBUJIa HOMEHKJIATYPbl XUMUYECKUX coelnHeHu (32);
OCHOBHBIE 3aKOHBI XMMUHU, XUMHUECKOW TEPMOJTUHAMUKH, JIEKTPOXUMHUH U KUHETUKH (33);
CYILIHOCTh YYEHHS O MEPHUOJUYHOCTH U €ro poJib B MPOTHO3UPOBAHUU CBOMCTB XHMHUYECKUX
AIIEMEHTOB M UX coequHeHui (34);
- KBaHTOBO-MEXaHHYECKOE CTPOCHHE aTOMOB, MOJICKYJI U XUMUUYECKOH CBs3H (35);
- OCHOBHBIE KJIACChl HEOPraHMYECKHUX BELIECTB, CBOMCTBA UX TUIMUYHBIX NpeacTaBuTenei (36);



- XHUMHUIO 3JIEMEHTOB U UX coeauHeHuit (37).

Ymersn:
- IPUMEHATh XUMUYCCKUE TCOPUH M 3aKOHBI, KOHIICTIIIUA O CTPOCHUU U PEAKIIMOHHOMW CIIOCO0-
HOCTH HeopraHudeckux BemiectB (Y1);
- IPOBOJUTH PACUEThI 10 TEPMOXUMUYECKUM ypaBHEHUAM peakuuii (V2);
- IPe/ICKa3bIBaTh TEPMOJUHAMUYECKYIO BOZMOKHOCTh MPOTEKAaHUS XUMUYeCcKuX peakiuit (Y3);
- pemiaTh pacueTHble 3a1aun (Y4).

Baagern:
- HaBBIKAMH PabOTHI ¢ pacYCTHBHIMH (HOPMYJIaMH, pelIaTh PacYCTHBIE U IKCIICPUMEHTAIILHEIC 3a-
nauu o xumuu (B1);
- c11oco0aMM MOJIETTUPOBAHUS IKCIIEpUMEHTA 110 Xumuu (B2).

4.Conep:xanue ¥ CTPYKTYpa AU CUHUIIIMHBI

4.1. Conep:xkaHue TUCHHUIINHBI

Ko xon-
Ne pa3- HaumenoBa- TPOMPYE- ®opma
Conep:xanue pasjaena MO#i KOMIle- | TeKyIIero
aesaa HHe pa3jeJia
TEeHIUH (MM | KOHTPOJIS
ee YaCTH)

1 Crpoenne CocraBHbI€ YacTH aTOMA. (OIIK-5)
aToma AtoMHOe sApo. OCHOBHBIE KOJIMYE-

CTBEHHBIE XapPaKTEPUCTUKH aToOMa: YK,
aToMHasi Mmacca, 3apsaj sapa. Ksanto- T

BO-MEXaHu4eckas mojeiab aroma. Ile- 3
pUOIMYECKUN 3aKOH U CHUCTeMa dJe- IK3.
meHToB .M. MenaeneeBa, 3JI€KTPOH-

HbIe (pOPMYITBI aTOMOB M HOHOB.

2 XumMuveckas Tunsl xumudeckor cBsizu. KoBaneHT- (OIIK-5) YK,
CBSI3b U MEK- Has cBsI3b W e€ Buiabl. CBoOMCTBa U T,
MOJIEKYJISIp- criocoObl 0Opa3zoBaHusi. OOMEHHBIN U IK3.
Hbl€ B3aMMO- JIOHOPHO-AKUENTOPHBIA ~ MEXaHH3MBbI
aecTBUs o0pa3oBaHHMsl KOBaJEHTHOW  CBS3H.

OCHOBHBIE TIOJIOKEHUSI METOoJa Ba-
neHTHbIX cBsizel (MBC). OcHoBHBbIE 13
XapaKTEPUCTUKA XMMHUYECKON CBS3HU - IK3.

JUIMHA, HAIMpPABJICHHOCTh W HHEPIUS.
Kpatnocts cBsi3u. BaneHTHbIe yribl.
I'mOpuan3anusi aTOMHBIX opOuTaneil.
Tunel THOpUAN3AIHMHA. G- U T- CBS3H.
Meton  MOJNEKYISApHBIX — opOuTaneit
(MO JIKAO). OcHOBHBIE TOJOKEHUS
meTona MO.

Wownsl. Mornas cBsa3s. CBOMCTBA HOH-
HoU cBA3U. [loymsgpuzanmst MOHOB U UX
noJjsipusyroniee Jencreue. BriusHue
9TUX ()aKTOPOB HA CBOWCTBA BEIIECTB.
Meranmnndeckas cBsa3b. Metamisl. Ilo-
HATHE O 30HHOM TEOPUHU TBEPAOIO Te-
na. BogopoaHast cBsi3b U €€ 0COOCHHO-
cTu. MexmonekyssipHas U BHYTPUMO-
JIEKYJISIpHAs: BOJIOPOJIHBIE CBSI3U. Biu-




SIHUE BOJIOPOJTHOM CBA3M Ha CBOMCTBA
BEIIECTB.

ATOMHas, MOHHAsi, MOJIEKYJISIpHas H
METAJINYECKUE PELIETKU. 3aBUCH-
MOCTh CBOWCTB KpPUCTAJNIMYECKUX Be-
LIECTB OT TUIAa XUMUYECKOU CBSI3HU.
MeXMOJIEKYJISIPHOE B3aUMO/ICUCTBUE.
OpueHTalMoHHOE, MHAYKTUBHOE U
JIMCIIEPCUOHHOE B3aUMOJICHCTBUE.

9JIeMeHTBbI XH-
MHYeCKOii
TePMOIMHAMH-
KH

BuyTpenHnsss sHeprus U SHTAIbIH
CUCTEM.

IIepBblil 3aKOH TEPMOAVHAMUKH.
TennoBoi 3pHEeKT XUMMUIECKON peak-
IUid. DK30- ¥ 3HJIO0TEPMHUECKUE peak-
uuu. TepMoxuMuyeckue ypaBHEHHS.
3axoH ['ecca u cieacTBue U3 Hero.
[TonsTre 06 >HTpONUU. DHTPONHUS U
nepuoanueckuii 3akoH. [lonsTus 006
sHeprun ['mbO6Gca oOpa3oBaHus Be-
LIECTB, KaK MEpbl PEaKLMOHHON CIO-
COOHOCTU. DHTANBIUUHBIA U 3HTPO-
NUAHBIA (akTopbl mporeccoB. Kpu-
TEpUl CaMOIPHU3BOJIBHOTO MPOTEKa-
HUSI XUMHYECKUX peakuuid B u300ap-
HO-M30TEPMHUYECKUX YCIOBHSIX.

(OIIK-5)

VK,

13

IKs3.

XumMnueckas
KHHETHKA H
XHMHYECKoe
paBHOBecHe

Ckopocth peakuuu. CKOpPOCTh peak-
LU B TOMOTEHHBIX U TI'eTEPOr'€HHBIX
CHUCTEMaX.

@akTopel, BIUAIOLIIME HAa CKOPOCTh
XUMHUYECKUX peakiuil. 3aBUCUMOCTH
CKOPOCTHM XMMHUYECKHX PpEaKUUd OT
KOHLEHTPAllUl  pearupyroumx  Be-
niecTB. 3akoH neicTBus macc. Kow-
CTaHTa CKOPOCTU peaKIuu u ee Pu3u-
YECKUI CMBICI. 3aBUCUMOCTH CKOpPO-
CTH XMMMUYECKOH pEaKIMH OT TeMIIe-
parypel. IlpaBuio Baut — Todda,
TEMIEPAaTypHbI KO3 (UIIMEHT CKO-
pOCTH pEeaKLH.

[IpencraBinenne 0 TEOPUM AKTUBHBIX
CTOJIKHOBEHUI. DHEPIUsl aKTUBALUH .
3aBHCHUMOCTh CKOPOCTH XUMHYECKON
peakuuu OT TEMIEepaTypbl, 3HEPIHH
aKTUBALIMM M SHTPONHUHM aKTHBAIUH.
VYpaBHeHne AppeHuyca.

Karaims. Karanutudeckne peakuuu.
OCOOEHHOCTH KaTaIUTHYECKUX TPO-
LIECCOB.

Teopust TOMOr€HHOTO M T€TEPOre€HHO-
ro karaiusa. ABrokaranu3. Pepmen-
TaTUBHBIN KaTajus. Kucnotno-
ocHOBHOI kartanu3. Kartanmuzaropsl u

(OIIK-5)

VK,

13

IK3.




WHTUOUTOPHI.

XHWMHUYECKOE PAaBHOBECHE
HeobOpatumpbie u oOpaTuMble XUMHUYE-
CKHMe mpouecchl. MCcTUHHBIE M Kaxy-
mMecss paBHOBecHs. ['OMOreHHble U
rereporeHHsle paBHoBecus. KoHcTan-
Ta paBHOBecHs. PaBHOBECHBIN BBIXOJX
IIPOAYKTOB peakuuu. BiusHue pas-
JUYHBIX (AKTOPOB Ha XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Ilatense.

PacTBopbl.
AHUCHEPCHbIE
CUCTEMBI

Hctunnple pactBophl. Krnaccuduka-
nus  pactBopoB. IIpomeccsl, cormpo-
BOXK1arolue 00pa3oBaHUE PACTBOPOB.
Teopuss pactBopoB. ConbBaranus.
PactBopenue KaK ¢buzuKo-
XuMuyeckui npouecc. dusnmyeckas
Teopusi pactBopoB. [lonsitue o0 upe-
anpbHOM pacTtBope. CrnocoObl BhIpake-
HUS KOHIIEHTPAI[UU PACTBOPOB.
PactBopumocCTs. 3aKOHOMEPHOCTH
pPacTBOPUMOCTH Ta30B B KHUAKOCTSAX,
IBYX JKUJKOCTEH, TBEPABIX BEIIECTB B
KUJKOCTAX. 3akoH ['eHpu. BnusHue
Ha PacTBOPUMOCTH MPHUPOABI KOMIIO-
HEHTOB, TEMIeEpaTypbl U JaBJICHMUS.
[Iepexpucramumsanuy 1 S3KCTPaKIMs.
Pa30aBneHHbIE pacTBOPHI HEAIEKTPO-
JIUTOB.

OcmoTnueckoe JaBieHHUE. YpaBHEHHE
Bant-T'opda. O6partublii ocmoc. [Jlas-
JIeHME HaCBILIEHHOr0 Iapa HaJl pac-
TBOpoM. 3akoH Paynsa. Temmeparypsl
KUIIeHUsT ¥ Kpuctammmsanuu. Kpuo-
CKOMHUS U 30YIINOCKOMHSI.
Hucnepcubie cucremsl. Knaccuduka-
s ucnepcHbix cucreM. CycrneH3uu
u smynbeun. KostonaHele pacTBOpBI.
YCTOWYUBOCTh KOJUIOMJIHBIX PacTBO-
poB. CTpoeHHE KOJUIOWIHON YaCTHUIIBI
u muuesuibl. JInopunbabie U 1M0(OO-
HBIe KoJutounbel. 30i U reau. IlenTu-
3anus, KOAryysius, CeAUMEHTalus
kosutonoB. Komonaneie pacTBophl B
npupoje u Texuuke. CopOius u copo-
LIMOHHBIE Mpo1iecchl. Xpomarorpadus

(OIIK-5)

VK,

13

k3.

DJIEKTPOXH-
MHYeCKHe
MPOLECCHI.
DJIEKTPOJIN3.
Koppo3usi me-
TaJVIOB

BaxHelnmme OKHCIUTEIH M BOCCTa-
HOBHUTEJIH. M3MeHEHHE OKHCIIMTEIIh-
HO-BOCCTAHOBHUTENLHLIX CBOWMCTB Be-
IIECTB B COOTBETCTBHHU C ITOJIOKEHM-
€M DJIEMEHTOB B TpyMHmIax U TEpPHo-
nax. CrenieHb OKHCIIEHHS.

Knaccudukanms OKHUCIIUTELHO-

(OIIK-5)

YK,

13

IK3.




BOCCTAaHOBUTEJIBHBIX peakiui. THuIibl
OKHUCINTCIBbHO-BOCCTAHOBUTCIIbHBIX

peakuuii.
OCHOBHBIE ~ METOJBl  COCTaBJICHUS
ypaBHenuii OBP.

Bnusinue temmeparypbl, KOHLIEHTpa-
MU PEAreHTOB, UX MPUPOJBI, CPEAbI
U JpyruxX YCIOBUH Ha IpPOTEKAHUE
OBP.

VpaBuenue Hepucra. Oxucnutenb-
HO-BOCCTAHOBUTEJIbHBIA TOTEHIMAJ.
Hanpasiienue npoTekaHuss OKHUCIH-
TEJIbHO-BOCCTAHOBHUTEIIBHBIX  pEaK-
1005078 OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBII SKBUBAJICHT.
OBP kak WUCTOYHHMK 3arpsi3HEHUs
cpeasl. Hcnonb3oBanne OBP s
OUHCTKU CTOYHBIX BOJ, 00€33apaxku-
BaHUS BO3JyXa U BOJbI, 00E3BpEKU-
BaHMS TOKCHUHOB. PaBHOBecue Ha
TpaHHIIE METAJT — PacTBOpP. JIEK-
TPOAHBIN TOoTeHIHAI. BomopoaHsbiit
3JIEKTPOJI CpaBHEHUs. Pl Hampsixe-
HUH, (aKTOpbI, ONMpEAETSIONUIUE MO-
JIOKEHUE METajula B psANly Harpske-
HUM. XUMMHYECKHE UCTOUYHHUKHU DIICK-
TPUUECKOTO TOKa. [‘anbBaHMuYecKue
snemeHThl. CTaHIapTHBIE MOTEHIINA-
JIbI OKUCJIMTEIIEH U BOCCTAHOBUTENIEH.
DNEeKTpOABMKYILAs CHJIA TajJbBAHU-
YecKoro sjieMeHTa. Pacuer u3meHe-
Hus sHeprun [ubG6ca B peakuusx.
3aBUCUMOCTb OKHCIUTEIBbHO-BOCCTA-
HOBUTEJIbHBIX MOTEHIMAIOB OT KOH-
LEHTPAllUd pEareHToB. YpaBHEHUE
HepHcra.

AKKYyMYJSTOPBI U cyxue OaTapen.
3akonsl Dapazes. DIEKTPOJIU3 pac-
IJIaBOB U BOJHBIX PAaCTBOPOB AJIEK-
TponuToB. KaTonHele W aHOOHBIE
nporeccsl. [loTeHnuan pasnoxeHus.
SIBnenue nepenanpsokenus. llpakru-
YECKOE 3HAYEHUE AIEKTPOIIN3A.
DNEKTPONIN3-UCTOUYHUK  BBIJEICHUS
STIOBUTHIX M YIYIUIMBBIX Ta30B, 00-
pa30BaHUE arpecCUBHBIX CPEN.
Koppo3us metamnoB u Meronbl 3a-
LIIUTBl OT Hee. DIJIEKTPOXUMHUYECKas
KOppo3us

KaK 3arps3HUTENb CPEAbl OOMTAHMUS.
OcHOBHbBIE METOBI 3aLIUTHl OT KOP-
pO3HH.



http://mch5.chem.msu.su/rus/school/zhukov/18a.html#7
http://mch5.chem.msu.su/rus/school/zhukov/18a.html#7

Xumus JJ1e-
MEHTOB- HeMe-
TaJJI0B

Bonopoa. DneMeHThI MepBOl U BTO-
poil rpynm. DJIeMEHTbl MOJArPYIIIbI
Oopa. DieMeHThl MOATPYIIIB (TOpa.
DONeMEeHThl MOATPYIIBl KHCIOpPOJa.
DeMEeHTHI NOATPYIIIbI KPEMHHUSL.

(OTIK-5)

VK,

13

IK3.

O0mue cBoii-
CTBa METAJLJIOB
U CILIABOB.
Mony4yenne
MEeTaJLJIOB.
Jlerkue  KOH-
CTPYKIMOHHbIE
MEeTAJIbI

®u3nyeckue CBOICTBA METaJLIOB.
XUMUYEeCKHE CBOMCTBA METAJIOB, X
BOCCTAHOBUTEIIbHAS  CIIOCOOHOCTD.
B3aumopeiicTBre pa3auyHBIX MeETall-
JOB apyr ¢ apyroM. @Dusuko-
XHMHYECKHI aHaIu3 METaUIMYECKUX
CIu1aBOB. MHTepMeTamuyeckue co-
€IMHEHUSI U TBEPJIbIE PaCTBOPHI Me-
TaiuioB. Mcnons30BaHue MeTajlIdde-
CKHMX CILJIABOB W MOKPBHITUH B TEXHHU-
ke. Pacmnpocrtpanenne u  Qopmbl
HaxOoKJIEHUSI METaNIMYSCKUX DJie-
MEHTOB B npupoje. M3pneuenue me-
TauioB U3 pyld. OCHOBHbIE METOMbI
BOCCTAHOBJICHUS METAJNIOB. OJICK-
TPOJIMTHYECKOE padbuHUpPOBaHHKE.
30HHas IIaBKa.

[IpoGnema Jerkux KOHCTPYKIIMOH-
HBbIX MarepuanoB. Maruuii u 6epui-
muii. Amromunnii. Turan. Oco0eHHO-
CTH CBOWCTB MarHusi, OepuilIus,
AJIIOMUHUS M TUTaHA, HaXOXKICHHE B
MpUpPOJIe, BBIICIEHUE B CBOOOJIHOM
BUJIE U B BUAe coequHeHuH. Mcnoib-
30BaHUE JIETKMX METAJ/UIOB B TEXHH-
Ke.

(OIIK-5)

VK,

13

IK3.

Xumusa d-
3JIEMEHTOB

[loarpynna Bananus: CBoiicTBa, mo-
Jly4€HHE U IPUMEHEHKE. Baxkueiue
COEMHEHUS BaHa/us, HUOOUS U TaH-
Tana. OKHCIUTENBHO-BOCCTAaHO-
BUTEJIBHBIE M KHCIOTHO-OCHOBHBIE
CBOMCTBA IIPOCTBIX BEIIECTB, OKCH-
JOB W THUAPOKCHIOB. Menuko-
Ouosiornyeckas poJib 3TUX DJIEMEH-
TOB M uX coenuHeHuil. [IpoOaemsl
9KOJIOTHUHU.

[Moarpynna xpoma: OOmias xapakTte-
puctuka. IlomydeHue, cBolicTBa u

IIPUMEHEHHUE. OKHCIATENBHO-
BOCCTAHOBHUTEILHEIC CBOMCTBA CO-
eIUHEHUN. KucnotHo-ocHOBHEIE

CBOMCTBA IPOCTBIX BEIIECTB, OKCH-
JIOB U TUJIPOKCHJIOB.

[Moarpynna wmapranma: OOmas xa-
paktepuctuka. [lonmyyenue, cBolicTBa
u  npuMmeHeHne.  OKHUCIUTETBHO-
BOCCTAaHOBHTENBHEIE CBOMCTBa. Kuc-

(OIIK-5)

YK,

13

IK3.




JIOTHO-OCHOBHBIE CBOWCTBA IMPOCTHIX
BEILIECTB, OKCHJIOB WU THUJIPOKCHUIOB.
Baxueiinme coequHeHU.
[Moarpynmna meaun: OOmas xapakre-
puctuka. Baxuneniimie coeMHEHUS.
[Toarpymnna nunka: Obmas xapakre-
puctuka. Ilonmydenue u CBOMCTBA.
Baxwueiiniie coeTUHECHHS.

Kenezo, xobOampT, HuKeIb: OOmas
XapaKkTEePUCTHUKAa METAJJIOB CEeMEM-
crtBa M uXx coenuHeHnil. OcoOEHHO-
CTH HX CBOWCTB, OKHUCIUTECIBHO-
BOCCTAHOBUTEILHBIE CBOMCTBA CO-
eIMHEHUM MeTaioB. HaxoxaeHue B
MpUpPOJIe, BBIICICHUE B CBOOOIHOM
BHJIC U MCIIOJIb30BaHUE B TCXHHKE.

10

JJIeMeHTBI Op-
raHu4YeCcKoi
XUMHUH

[TonATuss 06 OpraHMYEcKUX IMOJUME-
pax u onuroMepax. Meroasl cuHTe3a
U 0COOEHHOCTH BHYTPEHHEIO CTpOE-
HUS U (PU3HKO-XMMHUYECKHE CBOICTBA
nosinMepoB. KoHCTpyKLnoHHbIE ITa-
ctuyeckrue maccel. [lonmumepHsie mo-
KPBITHS U KIIEH.
[Tonumepu3anOHHbIE CMOJIBL.

(OIIK-5)

VK,

13

IKs3.

OO61mas TpyA0eMKOCTh AUCHUILIINHBI (cocTaBisieT 4 3aueTHble equHuIsl (144 yaca))

4.2 CTpyKTYypa AMCUMILINHBI

TpynoeMKOCTb TUCIUTIIINHBI

Bun pabotsr 10100
1 cemectp

OO6wmas TpyI0eMKOCTh 144
KonrakTHasi pabdora: 51
Jexyuu (J1) 34
Ipakmuuecxue 3auamus (113)
Jlabopamopnwvie pabomut (JIP) 17
CamocrosiTesibHas padora: 84
Kypcooii npoexT (KII), kypcoBas padota (KP)
Pacuetno-rpaduueckoe 3ananue (PI'3)
Pedepar (P) 10
Occe (D)
CaMoCTOATENbHOE N3YUYEHUE PA3/IEIIOB 35

KonTponbnas padota (K)
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Tpy0eMKOCTh TUCIUILITMHBI
Bun pabotsr (01010
1 cemectp

CamomnoaroroBka (mpopaboTka H TMOBTOPEHHE
JEKIMOHHOTO MaTepHuaja M Marepuajia ydeOHH-
KOB M y4eOHBIX 10COOMH, MOArOTOBKA K j1abopa- 39
TOPHBIM U TPAKTUYECKUM 3aHATHSIM, KOJUIOKBHY-
MaM, pyOexXHOMY KOHTPOJIIO U T.1.),

[ToaroroBka u caava nudd.3auera 9
By utoroBoro koHTpoIIs (3a4eT, SK3aMEH ) Hudd.3auer
4.3. JlekKuMoHHbIE 3aHATHS
1 Ctpoenue aToma
2 XUMHUECKasi CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJICHCTBHS
3 DJIEMEHTBI XUMHUYECKON TEPMOIUHAMUKHI
4 XuMHudeckass KWHETHKA U XMMHUYECKOE PAaBHOBECHE
PacTtBopbI.
> JUCIIEPCHBIE CUCTEMBbI
6 DIIEKTPOXUMHUYECKHUE MTPoLiecChl. JieKTpon3. Koppo3us meranios
7 XUMUS 3JIEMEHTOB-HEMETAIIIOB
OO6mue cBoiicTBa METAJIOB U CIUIaBOB. [lomydyenne metanioB. Jlerkue KOHCTPYK-
8 [IMOHHBIC METAJLJIBI
9 Xumus d-371€MEHTOB
10 DJIEMEHTBI OPraHN4eCKON XUMHH
4.4. [lpakTU4ecKue 3aHATUSA
Ne pas-
rena HanmenoBanme pa3zaesna Conep:xanue pa3iena
1 Crtpoenue atoma AtoMHoe s1p0. OCHOBHBIE KOJIUUECTBEHHbIE
XapaKTePUCTUKU aTOMa: aTOMHAasi Macca, 3apsi
anpa. KBaHToBOMexaHWYecKas MOJENb aTOMa.
Ilepnonnueckuil 3aKOH U CUCTEMA DIIEMEHTOB
J.11. MenneneeBa, 31eKTpOHHBIE (POPMYJIBI
aTOMOB M HOHOB.
2 XuMHn4yeckas CBA3b U Mexkmosie- | Tunbl xumudeckoil cBsizu. KoBaneHTHast CBSA3b
KYJSIDHbIE B3aMMOAeiCTBUS u e€ Buabl. CBOMCTBA U CIOCOOBI 0OOpa30BaHuUs.
OOMEHHBIII U JTOHOPHO-aKLENTOPHBIM  MeXa-
HU3MBI 00pa3oBaHMs KOBaJleHTHOW cBsi3u. Oc-
HOBHBIE TOJIOKEHUSI METO/1a BaJICHTHBIX CBs3€i
(MBC). OcHoBHBIE XapaKTEPUCTUKH XHMHYE-
CKOW CBfA3M - JJIMHA, HANPABICHHOCTbh U JHEpP-
rus. KpaTtHocTh cBsi3u. BaneHTHbIE yTIIIbL.
I'mGpuauzanms aromMHbIXx opOutaneil. Tumbl
rUOpUIM3aIU. G- U T- CBsI3U. MeToa MOJIeKy-
aspubeix opoutaneit (MO JIKAO). OcHoBHbIE
nojoxkenus metona MO.
3 DJieMeHThI XUMUYECKOI TepMo- | DK30- M DHAOTEpMUYECKUE peakuuu. Tepmo-
AUHAMUKHT XMMUYECKHE ypaBHeHUs. 3akoH ['‘ecca u cuen-
CTBHE U3 HETO.
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[TonsaTre 06 SHTpONUU. DHTPOIHS U TIEPUOIH-
gyeckuit 3akoH. [Tonsitust 06 snepruu [ m66ca
00pa30oBaHUs BEIIECTB, KaK MEPhI PEaKIIMOHHOMN
CHOCOOHOCTH. DHTANBIUHHBINA U SHTPOITUHHBIN
dakTopsl npoueccoB. Kpurepuii camonpous-
BOJIBHOT'O IPOTEKAHUSI XUMUUYECKUX pPEaKLUii B
1300apHO-U30TEPMHUECKUX YCIOBHSIX

XyuMH4YecKas KHHETHKA U XUMH-
YE€CKO€ paBHOBECHUC

Ckopocth peakuuu. CKOpOCTb pEaklUu B Tro-
MOTEHHBIX U F€TEePOreHHbIX CHCTEMaX.
@akTopbl, BIUAIOIMIME HAa CKOPOCTh XUMHYeE-
CKUX peakiuil. 3aBUCUMOCTb CKOPOCTU XHMH-
YECKUX PEaKIUN OT KOHLEHTpAIMH pearupyro-
X BEIIECTB. 3aK0OH AeicTBUA Macc. KoHcTaH-
Ta CKOPOCTH PEaKLUU U ee (PU3MIECKUIl CMBICIT.
3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakuuu
ot Ttemneparypbl. IlpaBmino Bant — Tloddda,
TeMIepaTypHbli KO3(PULHUEHT CKOpOCTH pe-
aKIIH.

IIpencraBneHue o© TEOPUM  AKTUBHBIX
CTOJIKHOBEHUI. DHEPrus aKTUBAIIUH .

3aBUCUMOCTh CKOPOCTH XMMHYECKOH pe-
aKIUH OT TEMIIEPATyphl, YHEPTUN AKTHBALUU U
SHTPOIIMU AKTUBALMHU. Y paBHEHHE AppeHuyca.

PacTBOpbI.

Knaccudukanus pactBopoB. Teopus pac-
TBOPOB. CrocoObl BBIPAKEHHsI KOHIIEHTPALUU
pacTBOpOB.

PactBOoprMOCTb. 3aKOHOMEPHOCTH PAacTBO-
PUMOCTH Ta30B B )KHJIKOCTSX, IBYX KHUIKOCTEH,
TBEPJIBIX BELIECTB B KMJKOCTAX. 3aKkoH I'eHpu.
Bnusiane Ha pacTBOPUMOCTH TPUPOABI KOMIIO-
HEHTOB, TemIeparypsl M jAaBieHus. llepexpu-
CTAJUTM3ALNN ¥ SKCTPAKIIUS.

Paz0aBieHHbIEe pacTBOPHI HEAIEKTPOIUTOB.

OcmoTHueckoe  JaBjeHHE. Y paBHEHHUE
Bant-T'opda. OOGpartHbiii ocmoc. [laBnenue
HACBHIIIEHHOTO Tapa HaJ pacTBOpoM. 3akoH Pa-
yns. Temmeparypsl KHUIEHUS U KpUCTAJIM3a-
nuu. Kprockonus u 30yuImoCKOnus.

DJIEKTPOXUMHYECKHE MPOIEeCChI.
daexrTposm3. Koppo3us meral-
JIOB

Baxueiiine OKUCIUTEIN U BOCCTAHOBUTE-
UL N3menenue OKHCIIUTENBHO-
BOCCTAHOBUTEJILHBIX CBOMCTB BEILECTB B COOT-
BETCTBHUH C MOJIO)KEHUEM IJIEMEHTOB B TpyNIax
u neproaax. CTeneHb OKUCIIEHHUS.

Knaccudukanus OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

OCHOBHBIE METOJIbI COCTaBIIECHUs ypaBHE-
Huit OBP.

BinstHue TemmepaTypbl, KOHLEHTpaluu
pEareHToB, WX IPUPOIBI, CPEeAbl U JIPYrux
ycnoBuit Ha nporekanue OBP.

VYpaBuenne Hepncra. OxuciaurenbHo-
BOCCTAHOBUTEJBHBIN noteHnnan. Hanpasnenue
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IMPOTCKAHUA OKHCIINTEIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKum”L OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBINA YKBUBAJICHT.

OBP kak ucTouHMK 3arpsi3HeHus cpensl. Mc-
nonk3oBanre OBP 114 o4HMCTKY CTOYHBIX BOJ,
o0e33apaKMBaHusl BO3JyXa W BOJBI, 00e3Bpe-
KUBaHUS TOKCUHOB. PaBHOBecue Ha rpaHHIle
MeTaJlJI — PacTBOp. DJIEKTPOJHBIA MOTEHLIHUA.
Bonopoansiii  anexktpoa  cpaBHeHus.  Psp
HANPSDKEHUH, (haKTOPBI, OMPEACIISIONUe MOJIO-
YKEHHE MeTajlla B psiy HanpsHKeHU. Xumuye-
CKHE UCTOYHMKHU DJICKTPUYECKOTO TOKa. [ anb-
BaHWYecKkue ayeMeHThl. CTaHAapTHbIE MOTEH-
Madbl  OKUCIUTEIEH U  BOCCTAHOBUTEJCH.
DJEKTPOABMKYIIAsE CHJIa TajlbBaHUYECKOTO
anemenTa. Pacuer m3menenus suepruu [ mboca
B peakuMsX. 3aBUCHUMOCTb OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX MOTCHIIMATIOB OT KOHIIECH-
Tpanuu peareHToB. Y paBHenue Hepucra.

7 OO01me CBOMCTBA METANJIOB U
cniiaBoB. [losryueHne MeTaslioB.

@u3nyecKue CBOMCTBA METAIUIOB. XUMUYECKHE
CBOMCTBA METAJJIOB, UX BOCCTAHOBUTEJIbHAS
crocoOHOCTh. B3anmonelicTBre pa3nuyHbIX
METaJUIOB IPYT C ApyroM. O@u3nko-
XUMHUYECKUN aHAJIN3 METAUINYECKUX CIIJIaBOB.
WNHTepMeTaminueckre COeMHEHNs U TBEPbIE
pacTtBOpsl MeTailioB. Mcronb30Banue meTa-
JIMYECKUX CIUIABOB M MOKPBITUN B TEXHUKE.
PacnipocTpanenne u GopmMbl HaXOXKAECHUS Me-
TaJUINYECKUX IIEMEHTOB B Iipupoje. M3Bneue-
HUE METAJUI0B U3 pyd. OCHOBHBIE METO/IbI BOC-
CTaHOBJIEHUS METAJJIOB. DJIEKTPOIUTHYECKOE
padbunrpoBaHue. 30HHAS TJIaBKa.

4.5. JlabopaTopHbie padoThI

No TEMBI JIABOPATOPHBIX 3AHSTUN

1 Ornpezenenne MOJIEKYJISIPHOW MacChl YIIIEKUCIIOrO rasa.
Ornpeznenenre MOJISIPHOM MacChl IKBUBAJIEHTa METAJLJIA.

3 CKopoCTh XMMHUYECKUX peaklUU U (GaKTOphI BIUSIONIKE Ha Hee. | OMOreHHbIN 1
TreTEPOreHHBIN KaTaln3.

4 DIIEKTPOJIMTHYECKAS] JUCCOIUALIMS. DIIEKTPOIIU3.

5 OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

6 Xumnueckue cBoiictBa MeramioB. Koppo3us.

7 XuMHYECKHe CBOMCTBA raJIoTeHOB

8 Bbop, antomMuHuii, UX COETMHEHUS, CBOKCTBA.

9 Yraepon, KpeMHUI, X COETUHEHUS U CBOMCTBA.

10 OII0BO, CBHHEII, MX COCAUHCHUS U CBOICTBA.

11 CBoiicTBa IIMHKA U KaJMHsI, UX OKCUJIOB U THIPOKCHUIOB.
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12 Marxuii, Meib, UX COSAMHECHUS U CBOMCTRA.

13 XpoM, ero COeJMHEHMSI U CBOICTBA.

14 Maprasnern, ero COeIMHEHHs U CBOWCTBA.

15 Kene3o, ero coeMHEHNUS U CBOMCTBA.

16 Ko6ansT ¥ HUKEIb, X COEIUHEHUS U CBOMCTBA

17 Kucnopoxacoaep:xaiiye opraHi4eCKue COeIMHEHUS

4.6. CamocTosiTe/IbHOE H3y4YeHHe Pa3/1e/I0B 1 CHUIITHHbI

Ne paznena Bonpockl, BBIHOCUMBIE HA CAMOCTOSITEIILHOE U3YYEHUE

1 KoBasienTHast cBs3b u €€ Buabl. CBOMCTBA U criocoObl oOpazoBanus. OOMeH-
HBIN ¥ IOHOPHO-aKLENTOPHBI MeXaHU3Mbl 00pa30BaHMs KOBAJCHTHON CBS3U

2 Kpurtepnii caMonpon3BOIBHOTO MPOTEKAHUSI XUMHUECKUX peakiuii B n300ap-
HO-W30TEPMHUYECKUX YCIOBHAX

3 3akoH geiictBus macc. KoHCTaHTa CKOpOCTH peakiuu U ee (u3nuecKuit
CMBICJ. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW peakluu OT Temreparypsl. [Ipa-
Buiio Baut-I'odda, TemnepatypHsbiii Ko3h(HULIMEHT CKOPOCTU PEAKIUH.

4 Ocmotuyeckoe napneHue. YpaBHenue Baut-I'odda. OOGpartubrii ocmoc. Jlas-
JIEHUE HaCBIIEHHOI'O IMapa Haj pacTBopoM. 3akoH Payns. Temmneparypsl Ku-
neHus ¥ kpucraumsanud. Kprockonus u 30yuMocKonusl.

5 VYpaBuenne Hepucra. OKHCAMTENbHO-BOCCTAHOBUTEIbHBIH — MOTEHLMA.
HamnpaBnenue mnpoTekaHus OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUM.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIA SKBUBAJICHT.

6 HHTepMmeTainyeckue COeUHEHNsI U TBEpAbIE pacTBOPHI MeTaiuloB. Mcnons-
30BaHME METAJUIMYECKUX CIUIaBOB M NOKPBITUM B TeXHHUKE. KepmeTsl U Ux uc-
[I0JIb30BAHUE

7 IIpobnema nerkux KOHCTPYKIMOHHBIX MaTepuanoB. MarHuil u Oepuuinid.

Amomunauii. Tutan. OCOOEHHOCTH CBOWCTB MarHus, OeprILUIns, aJlOMUHHS U
TUTaHa, HaX0XJIEHHWE B IPUPO/JIE, BbIIETICHNE B CBOOOIHOM BUJIE U B BUJE CO-
eanHeHui. Mcnonbp30BaHue JErKHUX METAIOB B TEXHUKE.

8 [Moarpynmna xpoma: O6mias xapaktepuctuka. [lomyduenue, cBOMCTBa U TIpUMe-
HeHue. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE CBOWCTBA coenuHeHui. Kucnor-
HO-OCHOBHEIE CBOMCTBA IMPOCTBIX BEIIECCTB, OKCUAOB U THJAPOKCHUIOB.

5. OneHoOYHbIE MATEPHUAJIBI VISl TEKYLEr0 U Py0esKHOTr0 KOHTPOJIS YCIIeBaeMOCTH U MPOo-
MEKYTOYHOM aTTeCTAMHU

Texymmuii KOHTPOJb YCTHEBAEMOCTH CTYJIEHTOB OCYIIECTBISETCS B COOTBETCTBHH C
OamIbHO-PeUTUHTOBOM cucTeMoii arrectanuu obOydatonuxcs o OIIOIT BO KBI'Y. Ceenenus
00 opranmu3aiuu paboThI IO ATOW CUCTEME MPUBEICHBI B TAOJIHIIE.

5.1. OneHo4HbIe MaTEePHAJIbI ISl TEKYIEro KOHTPOJIsI yCIIeBaeMOCTH

Tunosble 3aJaHus 1)1 CAMOCTOSATEIbHOM PadoThI
Samanue 1:
Uemy paBeH 3apsia a/ipa U UUCIIO 3JIEKTPOHOB B aTOMAaX CJIEAYIOIIUX AJIeMEHTOB: yriepoa C,
cepa S, menp Cu, 6apwuit Ba, cepedpo Ag?
e HazoBurte aneMeHT, B siipe aToMa KOTOPOro cojiepkutcs 11 mpoToHoB.
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HazoBuTe 351eMeHT, B aTOME KOTOPOTO COACPKUTCS 26 31E€KTPOHOB.

UYeMy paBHO UHCIIO HEHTPOHOB B aTOMaX CIEAyIONIMX n3otonos: N, '19Sn, 23U?

Hanumure cuMBOJIBI H30TOIOB 0JI0BA, aTOMBI KOTOPBIX cojepxart 66, 68, 69, 71, 72 nedtpo-
Ha.

Onpenenure MOJIEKYJISIPHYIO Maccy BOJIbI, MOJIEKYJIbl KOTOPOM cOep KaT TAKENbII U30TOI
BOJIOPOJIa — JECHTEPHUA.

DIeMEHT MeJlb CYIIECTBYET B BHE ABYX M30TonoB: %Cu u Cu. Conep:xanue B nmpupose
nepBoro uzorona paBHo 73 %, BToporo — 27 %. Beruncinure OTHOCUTENBHYIO aTOMHYIO Mac-
Cy MeIu.

YeMy paBeH MOPAIKOBBII HOMED JIEMEHTa, MaCCOBOE YMCIIO OJTHOTO U3 U30TOMOB KOTOPOTO
paBHO 31, a yncno HEUTPOHOB paBHO 167

Sapo aroma HEKOTOPOTO dNIEMEHTa COACPKUT 31 HEUTPOH; YUCIIO FIEKTPOHOB B aTOME PaB-
HO 26. HazoBuTeE 351€MEHT, H30TOIIOM KOTOPOTO ABJISETCS NaHHbIM aromM. Hanumure cuMBoa
3TOr0 U30TOMA.

CKOJIBKO 3JIEKTPOHOB U POTOHOB BXOAMT B COCTAB aTOMa 3JIEMEHTA, KOTOPBIA HAaXOAUTCS: a)
B 5-M nepuozie u B mobounoi noarpymie VI rpymnisl; 0) B 4-M nepruose U B TIaBHOM MOA-
rpynne III rpynmner?

YeMm onpeensoTcsi XMMUYECKHE CBONCTBA JIEMEHTOB?

[TounHsEeTCS T ABU>KEHUE 3JIEKTPOHA 3aKOHaM Kiiaccuueckoil Mmexanuku? Kak Ha3piBaercs
paszzen (GU3MKU, KOTOPBII U3y4yaeT IBUKEHUE MUKPOYacTUIl?

Uto Ha3pIBaETCSl aTOMHOU OpOUTAIIBIO?

Uro xapakTepusyeT riaBHoe kBaHTOBOe uncio? Kakue 3HaueHus: ono npuHumaet? Uro Ha3bl-
BAeTCs PHEPreTHYecKuM ypoBHeM? UeMy paBHO uMciio opOuTaiel Ha JaHHOM SHEpreTuye-
CKOM ypOBHE?

Uto Ha3BIBACTCS JIEKTPOHHON 000JI0UKOH (JIEKTPOHHBIM CJI0eM)?

UYro xapakTepusyeTr nodouHoe (opOouTanpbHOe) KBaHTOBOE yncio? Kakue 3HaueHus OHO MpH-
HUMAET JUIsl KaXKJI0T0 3HEPTeTUYECKOT0 YPOBHs?

Kakyro popmy UMEIOT U KaK Ha3bIBAIOTCS OPOUTAIIH, Il KOTOPBIX TOOOYHOE KBAaHTOBOE UM C-
70 paBHo: a) 0; 6) 1?

Kak Ha3pIBatoTCs opOUTaANH, JIIs1 KOTOPBIX MOOOYHOE KBAHTOBOE YMCIIO paBHO: a) 2; 6) 37 Uto
TaKOo€ YHEPreTUYECKUI MOJypOBEHb?

YeMy paBHO 4MCIIO NOLYPOBHEN HA JAHHOM SHEPIreTHYECKOM YpOBHE?

Uro xapakTepu3yeT MarHUTHOE KBaHTOBOE 4yKciio? Kakue 3HaueHHst OHO PUHUMAET AJIs1
KaXJI0r0 SHEPreTHYeCcKOro noaypoBH:? UeMy paBHO 4nciIo opOuTaiell Ha SHEPreTHUECKOM
MoypoBHE?

YeM oTMyaroTCs APYT OT ApYyra opoUTaIM, HAXOIAIINECS Ha OJTHOM MO ypoBHE?

Uro xapakTepu3yeT CHHHOBOE KBAHTOBOE YUCIIO?

Kaxkue 3HaueHHst OHO MpUHUMAET?

Kak ¢opmynupyercst npuniun Ilaynu?

Kakue >11eKTpoHbI Ha3bIBAIOTCS: a) CIIAPEHHBIMU; 0) HECTIapEHHBIMU?

Kakoii mpuHIuI onpezenser NopsAA0K 3aroJHEHHs aTOMHBIX opouTaieil anexkTponamu? Kak
OH (hopmynupyercs?

YTo Takoe OCHOBHOE COCTOSTHUE aToMa?

B xakoMm nopsiike 37€KTpOHBI 3aIOIHSIOT SHEPreTUUECKUE TOAYPOBHU?

Yem onpenensercs 3Heprus MO ypoBHs coriacHo npasuity KieukoBckoro?

Kak dhopmynupyercs npasuio I'ynaa?

YTo noka3pIBalOT 3JEKTPOHHBIE (POPMYIIBI aTOMOB?

YTo 1moka3pIBaoT IEKTPOHHO-Tpaduueckue GopMysbsl aTOMOB?

B aromax Kakux 3J€MEHTOB IPOUCXOUT KIIPOCKOK IIEKTPOHAY» ¢ 4s- Ha 3d- TOAYPOBEHB?
Yem oH 00ycrnoBien?

Kakoii Tun rubpuanzanuu xapakrepes uist: a) kpemaus B SiCly; 6) maraust B MgBr2; B) anto-
muHus B A1Br3? Hapucyiite cxembl iepeKpbIBaHHsI JIEKTPOHHBIX 00JIAKOB B JAHHBIX MOJIe-

15



kynax. KakoBa reomerpudeckas popma 3TuX MOJIeKy? SBIAIOTCS 1M OHU TOJSIPHBIMU MITH
HETOJIAPHBIMH?

o Kakue u3 crneayromux MOJICKY SIBJISIOTCS TOISPHBIMU U Kakue — HenoJsipHbIMu: OFa,
MgBr;, PCI3, BCl3, H2S, A1Br3? Ilouemy?

e Monekyna okcuna yraepona (IV) COz umeer nuneitnyio popmy. CKOIBKO G- U T-CBS3€H B
aToii Mosiekyne? Kakue s5ekTpoHHbIE 00J1aka aToMa yriepojia y4acTBYIOT B 00pa3oBaHUU
aTuX cBsizeit? ABnsercsa nu moiekyna CO2 MOASPHON UM HEMOJIIPHOMN?

o Kakue u3 crnenyromux peakuui SBISIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMHU:

a) KOH + CuCl2 — KC1 + Cu(OH)2;  6) KBr + Cl; — KC1 + Bry;

B) Fe(OH)3; — Fe2Os + H20; r) Pb(NO3)2 — PbO + NO2 + O,?
3aganue 2:
e 3aKOHYHUTE YPAaBHEHHUsI CICTYIOIINX IMPOIECCOB:
a) Al°-3e = B)N?-5¢ = n) Bra + 2e =
6) S*+ 8¢ = r)Fe +le = e) Mn*? - 5e'=

Kakue U3 HUX SABJISIOTCS IPOIECCAMH BOCCTAHOBIICHUS?

e Kakue 13 cleayronux BenecTB MOTYT OBITh: &) TOJBKO OKUCIUTEISIME; 0) TOJBKO BOCCTAHO-
BUTEJISIMU;, B) U OKUCIUTEISIMU, U BoccTaHOoBUTEIsIMU: CrO3, Mg3P2, NaxCrO4, SO», K1,
KNO,, LiClO4, KH, Fe, H>O2, (NH4)2S?

e VYKaXUTE TUI KOKIOU U3 CICTYIOINX OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEAKITHI:

a) P+ KOH + H>,O — PH3 + KH2POg;

6) H.SOs + HoS — S + HoO; B) KCIO3 — KC1 + KCIOg;
r) NHsNOs - N;O + H,0; A) Cu + HNO3 - Cu(NOs)2 + NO + H20;
e) AgNO3 - Ag + NO, + Oy; %) Fe + Cl; - FeCls.

e MeTo0M IEKTPOHHOTO OallaHCa COCTaBbTE YPaBHEHUS OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX
peakIuii, KOTOpPbIE MPOTEKAIOT IO CXeMaM:

a) HaS + K2CrO7 + H2SO4 — S + Cr2(S04)3 + KoSO4 + H2O

0) C + HNO3 — CO; + NO + H,O

B) MnQO:> + NaBiOs + HNO3 — HMnQO4 + BiONQOs3 + NaNOs + H,0O

r) Nal + NalO3 + H2SO4 — I + NaxSO4 + H20

1) Mg + HNO3 — Mg(NO3)2 + N2O + H,0

e) PbO2 + MnSO4 + HNO3 — PbSO4 + Pb(NO3)2 + HMnO4 + H2O

) KMnO4 + NH3z — KNO3 + MnO:2 + KOH + H,O

3) K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + I + H2O

n) H,C204 + KMnO4 — COz + K2CO3 + MnO» + H20

K) C¢H1206 + KMnO4 + H2SO4 — CO72 + MnSO4 + K2SO4 + H2O

JInst kaxaou peakliMi YKa)KUTE BEIIeCTBO-OKUCINUTENb U BEIECTBO-BOCCTAHOBUTENb, MTPO-
11€CC OKUCJICHUS U TIPOLIECC BOCCTAHOBJICHUSI.

KonTpoabsnas padora
Tunoevie 3a0anus K KOHMPOJIbHOU padome
1

1. ChopmynupoBaTh OCHOBHBIE Ta30BbIC 3aKOHBI.

2.Macca 107 m* asora (1.y.) pasa 1,25 1 -107kr. Belunciure mioTHOCTB a30Ta 110 BOAOPO-
Iy ¥ BO3AYXY.

3. BrruncnuTe MOJISIpPHYIO MacCcy SKBUBAJIEHTa METaJlla, €CJIM B €r0 XJIOPHUIE MaccoBasi A0Js
xjopa 79,78%, MonsipHas Macca SKBUBaJICHTa xjopa 35,45r/Mob.

4. PaccunTaiiTe IJIMHY BOJNHBI 2JIEKTPOHA, ECIIM CKOPOCTh JBIIKEHHs dIeKTpoHa pasHa 2-10°
Mm/c.

5. Cxonbko cBoOoaHBIX d -opOuTaneit conepxxurcs B atomax Sc, Ti, V?

Hanummre snekTpoHHbIe (GOPMYIIBI ATOMOB 3TUX JIEMEHTOB.
2
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1. Ipuanun [Taynu. Ipasuno I'ynna. 2 npaBuna Kineukosckoro.

2. Macca 87-10°w> mapa npu 62°C n nasnennii 1,01-10° ITa paBna 0,24-10 kr. Beruncinre
MOJIEKYJISIPHYIO MacCy BEIIECTBAa U Macca OJHON MOJIEKYJIbI BEIIECTBA.

3. Boruucnure mossipHyto maccy skBuBasieHTa KHSO4 B cinegyromux peakuusx: KHSO4+
BaCl, —BaSO 4 + KC1 + HCI

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

1. Beruncnute suepruto (3B) Bo30yxaeHus anekTpoHa B arome Na, eciii mapsl ero

MOTJIONIAOT (POTOH C JUTMHOW BOJTHBI 4340-10710 .

5.DOHepreTuyecKoe COCTOSHUE BHEIIHETro 3JIEKTPOHA aToOMa OINMCHIBAETCS CIENYIOLIMMHU
3HAUYEHUSIMU KBAHTOBBIX uncen: 1 — 3; I = 0; m; = 0. ATOMBI KakUX 3JIEMEHTOB MMEOT TaKOU
anekTpoH? COCTaBbTE AIIEKTPOHHBIE (POPMYIIBI AaTOMOB 3TUX JIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOM CBSI3U.

2. OnpesiennTe MOJIAPHYIO MAacCy BYXBaJeHTHOTrO MeTanna, ecau 14,2:107 kr

OKcHIa 3TOoro Meramna obpasyior 30,2-107 kr cynsgaTa Merana.

3.Beruucnute anuny csasu C-Cl B CCL4 1o creqyronium JaHHbIM: JITUHBI CBSI3EH

C-C u C1-C1 pausl coorBerctBeHHO 1,54:1071% 1 1,99-1071\.

4. Jlnst aToMa C SIEKTPOHHOM cTpykTypoii 1S*2S?2P* prummTe B TaOmuIly 3HAYEHHS YEThI-
peX KBaHTOBBIX YHUCEIL: I, 1, m, ms ONpeneanuTe Kaxablil U3 3JIEKTPOHOB B NapauIeIbHOM COCTO-
SIHUU

Howmep anexktpona ... 1234567

n..

I..

mj ...

ms ...

5. BeruncnuTe CpeqHIO0 TIOTHOCTH MO BOJAOPOAY U IO BO3yXY ra30BOI CMeCH, 00bEMHbIE
nonu ra3oB B kotopoit st CHa u CoHz paBubl 52 1 48%

4

I. OGmiee nonsiTre o pactBopax. PactBopumocTts. [IpaBuno CeMeHUYeHKO.

2.11pu cuntese ammuaka N2 + 3Ho <-> 2NH3 paBHOBecue ycTaHOBHIIOCH U

CJIEYIOIIUX KOHIIEHTPAIUAX BEIIECTB (MOJIb/M):

Cn2 =2,5; Caz2= 1,6; Cnnz = 3,4. Beiuucinnre KOHCTaHTY paBHOBECHS 3TOM

peaKUnH U UCXOIHbIe KOHIIeHTpauuu N2 u Ho.

3.B cocTosiHMM paBHOBECHS CUCTEMBI

COz + Hy <> CO + H,O

peaKIMOHHAas CMECh UMesla 00bEMHBIN COCTaB:

22% CO2,41 % Ha. 1 7% CO u 20% H>O.

Boranciaute Kp u Ke ais atoit peakuyu ipu 1900K.

4. B xakoiif Mmacce BOJIbI clielyeT pacTBOpUThH 30T Opomuga Kaaus AJIs MOTydeHUs

pacTtBopa, B KoTopoi maccoBas 1o KBr paBna 6%?

5

1. Pa3z6aBrieHHBIE pacTBOPHI HEANEKTPOIUTOB. [laBnenue napa. (1mu 3akon Payns).

2. Beruncnure MonspHyro KoHneHTtpanuio K2SOs, B 0,021 koToporo conepxurcs 2,74 pac-
TBOPEHHOT'O BEIIECTBA.

3. Hanmmmmre BhIpakeHUST KOHCTAHT PABHOBECHS CIIEAYIOMNUX 0OPATUMBIX PEAKIIHI:

1) Fe3O4 + 4H, <-> 3Fe) + 4HO)

2)4HC1+02<->2H>0 + 2Cl1,

3)C + CO2<->2CO

4.ITpu HEKOTOpPOM TeMNepaType KOHCTAaHTa PABHOBECHS PEAKIIUH

H>+ Br2<->2HBr paBna 1. Onpenenure coctaB paBHOBECHON pPEAaKLIMOHHOW CMECH, €CIH
JUTsl peakiuu 01Ty B3sATHL 1Mosib Ho 1 2 mois Bro.
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Pedepar
3a mOATOTOBKY U 3alMTy pedepaTta CTYACHT MOXKET Habpath 6 6amioB (mo 2 6amia 3a Tpu
KOHTPOJIbHBIE PEUTHHTOBEIC TOYKH). [Ipy moaAroToBKe pedepara CTyJEHT JOKEH 03HAKOMUTHCS
C OCHOBHOH U JIOTIOJIHUTEIBHOU JTUTEPATypOl, BKIIOYasi CIIPaBOYHbIE U3/IaHUs, 3apyOeKHbIE HC-
TOYHUKH, KOHCIIEKT OCHOBHBIX IOJOXEHHUH, TEPMUHOB, CBEJCHHM, TPEOYIOMUX ISl 3alIOMHHA-
HUS U SBJISIIONIMXCS OCHOBOMOJArariumMu B 3Toi Teme. HeobXxoI1MMo cOCTaBUTh aHHOTAIUH K
MPOYUTAHHBIM JUTEPATypHBIM UCTOYHUKaM. CTpyKTypy pedepara CTYACHT OINpEAeIseT caM.
OueHuBaHue MPOBOJUTCS C YYETOM KOJIMYECTBAa OOpaOOTAaHHBIX JUTEPATYpPHBIX HCTOUYHUKOB,
kauecTBa odopmiieHus pedepara, oTBeTa Ha BOIpockl mo pedepary. Temy mist pedepara cTy-
JIEHT MOXET MPEAJIOKUTh caMm, JTU00 BBIOPATh U3 MPEATOKEHHBIX.
Ilepeuenv mem pepepamos:
[{BeTHBIE METAJIBI U UX CILJIABbI B MAITMHOCTPOUTEIHHOM MPOU3BOJCTBE
UepHble METAJTBI U UX CIIABBI B MAITMHOCTPOUTEIIEHOM TIPOU3BOICTBE
MeTtaiibl ¥ CIIaBbl B XUMUU U TEXHUKE
XuMHUYECKasi TEXHOJIOTHS U MAIIMHOCTPOCHHE
Martepuasbl, IpUMeHsieMbI€ B MAIITHHOCTPOSCHU U
XHUMUYECKOE MAIlTMHOCTPOCHUE
XuMudeckasi MpOMBIIUIEHHOCTH B Poccuu
Postb XuMuM B MPOMBIIINIEHHOCTH
MammHOCTpOUTENbHBIE MaTepPHAaIbl U UX CBONCTBA
Oco0eHHOCTH CBOMCTB IMOJIMMEPHBIX MAaTEPUAIOB, UCIIOIB3YEMbBIX B MAITMHOCTPOCHUHN
Cranu u cruiaBbl ¢ 0COOBIMHE (PU3NYECKIMH CBOWCTBAMU
KoHCTpyKIIMOHHBIE TOPOIITKOBBIC MaTEPHAIIBI B MAITMHOCTPOSHUN
Tecr
B TedeHne cemecTpa CTYACHT MPOXOAUT MPOMEKYTOUHOE TECTHPOBAHUE 110 TPEM TOU-
kam. Kaxkzass peiTHHrOBasi TOUYKa OLEHUBACTCS MaKCUMaiabHO B 6 6amwtoB (100% BeImosHE-
Hus 30 KOHTPOJIBHBIX 33aJaHUI1).
Crynent, HabpaBmuii 92-100% mnonydaer 6 6amnoB; 67-91% - 5 Gannos; 51-66%- 4
oaita; 34-50% - 3 6amna; 17-33%- 2 6amna; nol17% -1 6amn.
Tunoevie mecmoegvle 3a0anus
1. CamompOM3BOJIBHBIN pacmaa MOJIEKYJ pACTBOPEHHOTO (MHOT/IA - PACIUIaBICHHOTO) Bellle-
CTBa Ha KAaTHOHBI U aHUOHBI HA3bIBACTCA. ..
- BJIEKTPOJIU30M
- HOHHOM MPOBOJMUMOCTHIO
-: TOMOTCHHBIM KaTaJIM30M
+: DIEKTPONUTUYECKON TUCCOoLaIueit
I: T3 195 Tema 6-0-0
2. Mepoii 2IeKTpOTUTHIECKON TUCCOIHAIINH IEKTPOIUTA IPUHATO CUUTATb...
=+ CTEIICHb AUCCOLMALUU
-2 MOJISIPHYIO KOHIICHTPAIIHIO PacTBOpa
-: pH pactBOpa
-: KOHCTaHTy THIPOTIN3a
4.K CHUIIBHBIM 3JIEKTPOJIUTAM OTHOCUTCHL. ..
+: XJIOpHUI HATpUs
-1 CEpHUCTAsl KKCIIOTa
-: CyIbOUT KaJus
-1 YKCyCHasl KUCIIOTa
5. Yemy paBHa koHueHTpanus nonoB H B pactBope KOH ¢ xonuentpanueii 0,01 momns/n
IIPH YCIIOBUH, YTO THAPOKCHUJT KAJTHS TIPOIUCCOITMUPOBAIT HAIIETIO
+: 10-12 monw/n
-: 0,01 monp/1
-: 10-14 monb/n
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-1 IOCKOJIbKY PacTBOP ILIEIOYHOM, B HEM HE MOTYT NpUCYTCTBOBaTh HOHBI H+ (T. e. [H+] =
0)

6. Paccunraiite pH: a) constHO# kucnoThl ¢ KoHueHTparwuei 0,1 Mo/, 6) BogHOTO pac-
TBOpa THJIPOKCHIA Kajus ¢ KOoHIleHTparuei 1,0 MoJib/J1, curTas, 4To yKa3aHHbIC BEIIECTBA JTUC-
COLIMUPYIOT MOJHOCTHIO

-1a)7;0)7

+:a) 1;0) 14

-2a)14;06) 0

-2a)2;0) 12

7. OprodocdopHast KHCIOTa JUCCOIMUPYET MO TPEM CTYICHSIM, IIPH 3TOM KOHCTAHTHI JIUC-
COIMAIIMU IO KaXIO0U CTYIEHH CBSI3aHbl COOTHOLIICHUEM:

-: K1> K2<K3

-: K1<K2<K3

+: KI>K2>K3

-: K1<K2>K3

8. Crenensp aucconuanuu cyiabpara Hatpus B pactBope 100%, konuentpanus conu -0,4
MOJIb/T. UeMy paBHBI KOHIICHTPAIIMN AaHHOHOB U KATHOHOB B JAaHHOM pacTBope?

+: 0,4 u 0,8 MOIBL/JI COOTBETCTBEHHO

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

-: 0,14 u 0,56 M0JIB/TI COOTBETCTBEHHO

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

20. IToTeHam BOJAOPOIHOTO JIEKTPO/Ia 3aBUCUT OT

+: KoH1ieHTpamum HOHOB BOJOPOa B pacTBOpE

-: JlaBiieHHsI BOJIOpOJia B Ta30BO (aze

-: Temneparypsl

-: AKTUBHOCTH HOHOB

21. Cymma Bcex K09(h(HUIIMEHTOB B MOJICKYJISIPHOM YPaBHEHUH PEaKIHH
CrCl3+NaClO+NaOH=Na>CrO4+ ... paBHa

+:31

- 14

- 12

- 10

22.: B aToMe renusi BaJIEHTHbIE 3JIEKTPOHBI pa3MEeLIeHbI 10 OpOUTAIIM

- 1s1

-1 2sl

-1 1s2

+: 282

23. Yucnno BalEHTHBIX JIEKTPOHOB Y aTOMa KaJIbIIHS

p—

+:2
-3
-4
24 .OKUCINTEIIFHO-BOCCTAHOBUTEIIHLHBIEC ITOTCHIINAJIEI 3aBUCIT OT

-: KoHLIeHTpannu OKUCIUTETHHONW U BOCCTAHOBUTENLHOM (JOPM BEIIECTB

- TEMITEPATYPBI

+: pH cpenst

-: [Ipupoasl pacTBOpUTEIISI

-: JlaBnnenus

25. V3 nepeyrcieHHbIX HUKE BEIIECTB CAMBIM CHUJIBHBIM OKUCIUTEIEM SABJISIETCA ...
-: IInaBuUKOBas KuCIIOTa

+: gTop
-1 KUCJIOPOJ
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-. IIJIaTUHA
26. CtenieHb OKUCIICHHUS KUCIIOPOa: a) B BoJie, 0) B MEPOKCHJIC BOJOPOAA COOTBETCTBEHHO
paBHEI

- +42:0

27.: CTeneHu OKUCIIEHUS XpoMa: a) B XpoMmare Kaius, 0) AuXxpomare Kajlusi COOTBETCTBEHHO
paBHHI ...

+: +6; +6

-1 +6; +3

- +3; +6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeThTE NpaBUIIbHBIN OTBET

K peakuusM BHyTPUMOJIEKYJIIPHOTO B3aUMOJEHCTBUS OTHOCATCS

4+ 2KCIO; ——2Cl+30,

_. 2Na+Cl, —>2NaCl

_. CaCO, ——Ca0+CO,

. 2NO, + H,0—— HNO; + HNO,

29. OTMeTbTe paBWIbHBII OTBET

- + 2+
B HOHHOM YpaBHEHUH MnO, +H,0, +H™ > Mn™ +0,.

paBHa
+: 26
-1 43
-1 28
-1 48

30. OT™MeTbTe IPaBUIBHBIA OTBET

"* cymMa Bcex kod(hpuineHTon

CyMMa K03 QHIMEHTOB B PeaKiu K,Cr,O, +KI + H,50, - I, +Cr,(50,), +..

- 27

+: 29

- 17

- 19

31. OT™MeTbTe IPaBUIBHBIA OTBET

[Ipu nonaganuu xene3Hol CTPYKKH B CUIIbHO HarpeTyl0 KOHIIEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOYEH CIEAYIOIUI IIPOLECC

+ Fe+H,S04=FeSO4+H, T

- Fe+:S04=FeSO4+H, |
-: Keneszo maccuBUpyeTCs KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM, MMOATOMY PEAKIIHS HE
MPOUCXOJIUT

+: 2Fe+6HS0s=Fex(S04)3+350, T +6H,0

32. T'eometpus nona NH4+ onceiBaercst purypoit

+: Teparap

-1 KBaJpar

-: TpeyronpHas nupamuaa

-: YcedeHHas nupamMuaa

33. Kakoil MmeTajin He pearupyer ¢ 0XJaxJACHHOM KOHIIECHTPUPOBAHHON a30THOM KUCIOTOM?
-: Cu

" paBHa
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+: Fe

-1 Ag

+: Al

34. IIpu B3aMMOJIECTBUM KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C IIMHKOM B Kau€CTBE ra-
3000pa3HOT0 NPOAYKTA MOIYYEH ...

-: Kucnopon

-: Bomopon

+: Oxcup azora (IV)

-: AMMuak

35. Ilpu B3aumoelicTBiM pa30aBICHHON a30THOM KHUCIOTHI C ME/IbIO B KQ4e€CTBE ra3000pas-
HOT'O MPOJYKTa MOIYYEH ...

-: Bomopon

- Okcun azora (IV)

+: Oxcup azora (1)

-: Menpb He pearupyeT ¢ a30THOM KUCIOTOM, MOCKOJIbKY HaXOAUTCS B PSIly aKTUBHOCTU Me-
TaJJIOB MpaBee BOAOPOaa

36. Ilpu B3anMoelicTBUN Pa30aBICHHON a30THOM KHCIIOTHI C MEJIbIO B KAYECTBE ra3000-
pPa3HOro MPOAYKTA MOTYYEH ...

-: Bomopon

-: Okcnp azorta (IV)

+: Okcun azota (II)

-: Menp He pearupyer ¢ a30THON KUCIOTOM, TOCKOJIbKY HAXOIUTCS B PSIy AaKTUBHOCTH Me-
TaJJIOB IpaBee BOJOpOaa

37.: Ilpu snekTponn3e paciiiaBa XJIopuaa HaTPUs Ha aHO/I€ BBIACTMIOCH 56 11 Xiiopa. Macca
00pa3oBaBIIETOCS METAUIMUYECKOTO HATPUS PaBHA ...

+:115r

-2 100r

-2 120r

-: 2 MOJIb

38.Xumuueckue CBOMCTBA BOJIOPO/Ia B HAMOOJIbIIEH CTETICHH HAIOMUHAIOT CBOWCTBA ...

+: ['anoreHos

-: XpoMa u Maprasia

-: biraropoiHbIX Ta3oB

+: IllenoyHbIX MeTaIIOB

40. PactBOpHI mIem04eli CrIOCOOHBI PearupoBaTh CO CIAEAYIOIIMMH MPOCTHIMHU BEIIECTBAMU

-: Cly, S, Na, Br, Si

- C,0,, P, Fo, Si

-: 15,Zn, Cu, S, Mn

+: B, S, P, Si, Zn

41. CKoJIbKO TPaMMOB FMIPOKCHIA KAJIbIMsSI MOKHO MOJYYHUTh U3 6,4 T kapOua KaibLus?

+:.74r

-2 148r

- 3,71

-: T'uapokcua Kanblvs MOMy4daroT He U3 KapOuaa KanbIusl, a U3 KapOoHaTa KaIbIHS

44. Haunbonee ycToiUMBbBIE CTETIEHN OKUCIIEHHUS XJIOpa B COETUHEHUSIX

-1 +6

+: +7

+:+1

+: -1

-1 4+3

47. I'anoreHoBOAOPO, KOTOPBIA MOJY4atOT B HPOMBIIIJIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HCl1
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-: HF

-: HBr

-: HI

-1 HAt

48. CaMblil cUIbHBIA BOCCTAHOBUTEIND CPEIN I'AJIOT€HOBOIOPOI0B

+: HI

-: HC1

-: HF

-: HBr

-1 HAt

49 I1pu naceimennu BoaHoro pactsopa KOH xmopowm npu temneparype 100C obpa3zyercs

+: KClI

+: KCIO

-: KCIOs

-: KC1O2

-1 KClO4

50. I1pu B3auMoIeCTBUM YTIIEpO/ia ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON BBIJCIMIOCH
13,44 1 razos (H.y.). PaccuuTaiite Maccy yrinepoja, BCTYIHUBIIETO B PEAKIIUIO

- 10T

- 20r

+:24r

-2 3,6r

3ananus K 1a00paTOpHBIM padoTam
[To xaxmoii paboTe CTYIEHT JOJDKEH MPECTaBUTh OTYET, coAepkKalluii Ha3BaHUE PabOThI

U pacrieyaTKy pe3yJbTaTOB BBHINOJIHEHUS 3aJaHul Tak, Kak onucaHo B [8-10]. 3a BomosHEHUE U
3alUTy JIaDOpATOPHBIX pabOT CTYAEHT MOkeT HabpaTh 18 GamioB (mo 3 Oamia B Kaxayro
PEUTHUHTOBYIO TOUKY).

5.2. OueHo4HbIe MATEPUAJBI A1 IPOMEKYTOYHOI aTTecTalluu

[TpomexxyTouHas arrecTanus MpOXOAWUT B (opMme 3k3ameHa B 1 cemecTpe Ha 1 Kypce
OPO u O3D0, Ha 1 kypce 2 cemectp 3DO. DK3aMeHAIMOHHBII OMJIET BKIIIOYAET JIBa TEOpE-
TUYECKUX BOIIPOCA U OJHY 3a/1ady.

Bonpocs! k 3k3amMeHy

OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHSI AaTOMOB B INIaBHBIX M MOOOYHBIX MOATPYIIIAX.

Tunel xumudeckoit cBsa3u. KoBanentHas cBsizb u €€ Buibl. CBOMCTBA U CIIOCOOBI 00pa3o-
BaHUs. OCHOBHBIE MMOJIOKEHHsI MeToJla BaJleHTHbIX cBszel (MBC). BanentHoct aToMOB ¢ mo-
sutu MBC. T'ubpuausanus aToMHBIX opOUTaei.

Nonsl. MonHas cBs3b. CBoiicTBa HOHHOM cBsA3M. KpucTtaminueckas pemierka. AToMHas,
MOHHAs, MOJICKYJISIpPHAsT M METAJUTMYECKHE PEIIETKH. 3aBHCUMOCTh CBOWCTB KPHCTAJUIMYECKHX
BEIIIECTB OT THUIIA XUMHYECKOH CBA3H.

Mertannbl U HemeTamibl. OKCHIIbI, KUCTIOTHI, OCHOBAaHUS U coiu. be3paznuynble u coie-
oOpazyromue okcuabl. OKCHJIBI OCHOBHBIE, KUCIOTHBIE M aM(oTepHble. FI3MeHeHne CBOMCTB OK-
CHJIOB B 3aBHCHMOCTH OT TIOJIOKEHHUSI aToMa B MEPUOANIECKON cucteme. KHCIoThl, X Kilaccu-
¢ukanus 1 HOMeHKJIaTypa. M3MeHeHHe CBOMCTB KHUCIOT B 3aBHCHMOCTH OT TOJIOXKEHHUS IICH-
TPaJIbHOTO aToMa B MIEPUOIUYECKOI cucTeMe.

BuyTpenHss sHeprus u sHTajbnus BemiectBa. [lonstne o0 sHTponuu. [lonstus o6
sHeprun ['m66ca 0Opa3oBaHMs BEIIECTB. DHTATBIUWHBIN U SHTPOMUIHBINA (PAKTOPBI IMPOIIECCOB.
HanpasieHnue caMonpon3BOJIbHOTO MPOTEKAHUS XUMHUECKUX PEAKIIUH.

Ckopoctp peakiu. CKOpOCTh PeakIMi B TOMOTEHHBIX M T€TEPOTeHHBIX cucTemax. Mc-
TUHHAs CKOPOCTh peakuuu. DakTopsl, BIMSAIONINE HA CKOPOCTh XUMHUECKUX peakuui. 3aBUCH-
MOCTh CKOPOCTH XHMHYECKHX PEaKIUil OT KOHIIEHTPAIIMH PEarnpyONINX BEIIeCTB. 3aKOH ACH-
cTBHs Macc. KoHCTaHTa CKOPOCTH peakiuuu U ee GU3NIEeCKUl CMbICIT.
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3aBHCUMOCTh CKOPOCTH XMMHUYECKON peakiuu oT Ttemmeparypsl. [lpaBuno Bant — 'og-
da. DHeprus akTUBALUU U TETJIOBOM d(PPEKT XUMUIECKON PEaKINH.

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW pEaKIMU OT TEeMIEpaTyphl, SHEPIrUU aKTHUBALUU U
SHTPONMM AKTUBALMK. YpaBHEHHE AppeHuyca.

Karanu3. Karanurnueckue peakiuu. OCOOEHHOCTH KaTaTUTHYECKUX TpoIrieccoB. Teopust
TOMOTEHHOTI'O ¥ T€TEPOre€HHOr0 KaTaau3a.

HeoOpatumpie U 00OpaTUMble XMMHUYECKHE MPOIECChl. |'OMOTEHHBIE M TE€TepOreHHBIC
paBHOoBecus. KoHcranta paBHOoBecus. Brnusinue paznuuHbiX (GakTOpOB Ha XUMUYECKOE PaBHOBE-
cue. [Tpunnun Jle-Illarense.

PactBopuMocTs. BinsiHue Ha pacTBOPUMOCThH NMPUPOJIBI KOMIIOHEHTOB, TEMIIEPATYPHl U
naBieHus. [laBneHue HachIIEHHOTO napa Haj pacTBopoM. 3akoH Payis. Temneparypsl KuneHus
U Kpuctaumsanuu. Kpuockomnus u 30yIIHOCKOIHUS.

Teopust snexTponuTHUecKol aucconuanuu Appennyca. CuiabHbIE U cadble dJIEKTPOIIH-
Thl. CTeneHp dekTpudeckoit nuccounanuu (/1) u ee cBsA3b ¢ U30TOHUYECKUM KO3 PULIeHTOM.
Koncranra muccoumanuu. 3akoH pazdasienus OctBanpaa. Jluccoruaryisi BOABI. 3aKOH JICH-
CTBYIOLIMX Macc. IoHHOe nmpou3BeeHre BoAbl. BogopoaHblil oka3aTenb.

[Ipotonus (rugponu3) coseid. MoHHBIE ypaBHEHHS PEAKIMU MPOTOIU3a (THAPOIIH3A).
Pasnuunsle Tunel rugponusa. Koncranra u creneHs mportonusa (ruaponusa). Ee 3aBucuMocTb
OT KOHIIEHTpaIuu U Temriepatypbl. HeoOpaTumerit mporonu3 (ruaposus). [Iporeccsl mpoTtonnsa
(rumponuza) B mpupo/ie.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC peakIuu. N3menenue OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BELIECTB B COOTBETCTBUM C IOJIOKEHUEM 3JIEMEHTOB B Ipynnax u
nepuoaax. CreneHb OKUCIEHUsA. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Brnusnue
TEMIIepaTypbl, KOHUEHTPAIUU PEareHTOB, X MPHUPOJbI, CPEIbl U APYIHX YCIOBHM Ha MpOTEKa-
nue OBP. HampamieHnue npoTexkaHus OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAKIUN. XHUMHUYE-
CKHME UCTOYHUKH DJIEKTPUUYECKOTO TOKA - FaJIbBAHUUECKHUE 3JIEMEHTHI.

DNEKTpOIN3 PacIUIaBOB M BOJHBIX PACTBOPOB 3JIEKTPONHUTOB. KaTomHble W aHOIHBIC
npouecchl. Koppo3us MeTaisioB 1 METO/1bl 3alIMThl OT Hee. OCHOBHBIE METObI 3aLUTHI OT KOP-
po3uH.

OO0mas xapakTepuCTHKa JIEMEHTOB MOATPYMIbl Meau. CBOMCTBO, MONy4YeHHE U TPUMeE-
HeHue. Baxkneimume coenuuenus menu, cepedpa u 3010ta. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBolcTBa. KHCIIOTHO-OCHOBHBIE CBOMCTBA IPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCH/IOB.

OO6mrast xapaKTepUCTUKA JIEMEHTOB MOATpyMIbl IuHKa. O0mias xapakrepuctuka. CBoii-
CTBO, MOJY4YE€HUE M MpPUMEHEHHe. BaxHelnme coeauHEHUs 3JIEMEHTOB MNOATPYIIbI IIMHKA.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. KHMCIOTHO-OCHOBHBIE CBOMCTBAa MPOCTHIX Be-
IIECTB, OKCUAOB M TUPOKCH/IOB.

OO6mras XxapakTepUCTHKA PJIEMEHTOB MOATPYMIBI Xpoma. [lomydenne, cBoCTBa U MpUMe-
HeHue. OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA coeAMHEHUN. KUCIOTHO-OCHOBHBIE CBOM-
CTBa MPOCTHIX BEHIECTB, OKCUIOB M TUIPOKCHIOB.

OOmiasi xapakTepuCTHKa SJIEMEHTOB MOATPYIIBl Mapranma. [lomydenue, cBoWcTBa U
npuMeHeHne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA
MPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCUA0B. BakHeilne coeguHeHUsI.

bop u amomunnii. [lonydyenune u cBoiictBa. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOM-
CTBa UX coeluHeHui. [I[puMeHeHne crjiaBoB Ha OCHOBE aATFOMUHUS.

VYrnepon u kpemuuil. [lonydenne u coiictBa. Baxxkneimue coequnenns. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA COEIMHEHMI.

OCHOBHBIE TIPEJICTABUTEIN TIPEACIIBHBIX YIIIEBOIOPOI0B. M30Mepust u HOMEHKIATypa.

CriocoOsI MoNTy4eHus, XUMUYECKHE CBOMCTBA TPUMEHEHHE TTOJIMMEPOB U OJTUTOMEPOB.
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6. MeToauyeckne MaTepuaJibl, ONpeaeJsolne Npoueaypbl OlleHMBAHUS 3HAHUIM,
YMEeHUii, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH

6.1. Pe3yJ’IbTaTLI OCBOCHHUHA yqeﬁﬂoﬁ AUCIHMIIJINHBI, MOJIC/KAIIUE IMTPOBEPKE

KonTpoaupy- | Pesyabrarnl 00yyeHusi | OCHOBHBIE OKA3aTeIH OueHo4yHbIE
eMble KOMIIe- OLICHKH Pe3yJIbTaToB cpeacTBa
TeHIUHU (4acTh

KOMIIETECHIM i)

Crioco6- 3HaTh: [lepeuncieHne OCHOBHBIX IIO- | IPAKTUYECKOE
HOCTb HCIOJIb- | - OCHOBHBIE XUMHUYECKHE | HATUN M OMpEJCIICHUN Teopuu | 3aHsATHe, Jabopa-
30BaTh OCHOB- | IIOHSTHUS; XMMHUYECKOTO CTPOCHHS aToMa. | TopHas  pabora,
HbIE 3aKOHO- | -  OCHOBHbIE TIpaBwia | COCTaBIEHUE SJEKTPOHHBIX U | TECTUPOBAHUE,

MEpPHOCTH, JIEH-
CTBYIOIIINE B
nporecce H3ro-
TOBJICHUS  Ma-
HIMHOCTPOU-
TENbHBIX H3JIe-
il Tpedyemo-
ro  KadecTBa,
3aJJaHHOTO KO-
JMYECTBA  TIPH
HAUMEHBIIHUX
3arpaTax oOIie-
CTBEHHOTO TpY-
na. (OIIK-5)

Croco06-
HOCTh  HCITOJIb-
30BaTh 3HAHUSA
no  npoduib-
HBIM pasjenam
MaTeMaTHue-
CKUX M ecTe-
CTBEHHOHAYY-
HBIX JUCIUTLINH
UIE  U3yYSHHS
OCHOBHBIX  3a-
KOHOMEPHO-
CTEH, JEUCTBY-
IONMX B TIpO-
1ecce HU3roTOB-
JICHUST MaIIHO-
CTPOUTENBHBIX
A3 0EIINH.

(OTTK-5.1).

HOMEHKJIATypbl XHUMHYE-
CKUX COEIUHEHUH;

- OCHOBHBIE 3aKOHBI XH-
MHUH, XUMHUYECKOU Tep-
MOJAMHAMUKH, DJIEKTPO-
XUMHU U KUHETHKH;

- CYIIHOCTh YYE€HHUs O
MEePUOIUYHOCTH M €ro
poJib B IMPOTHO3UPOBA-
HUH CBOWCTB XHMMHYeE-
CKMX DJIEMEHTOB H HX

AIIEKTPOHHO-TPaPUUECKUX
GopMynT aTOMOB XHMHYECKHX
3JIEMEHTOB B HOPMAaJbHOM H
BO30YK/I€HHOM COCTOSIHUSIX.

KOHTpPOJIbHAST pa-
00Ta, PK3aMeH

COCIMHEHU N
YmMmernb: [lepeuncnenne TpuBHaIbHBIX | [IpakTHyeckoe
- INpPUMEHATh XHUMHYE- | Ha3BaHUU HEOpPraHMYECKUX | 3aHsATHUE, Tabopa-

CKHE TEOpUU M 3aKOHHBI,
KOHIIETIIUK O CTPOCHUU
U pEeaKLUUOHHOM CIroco0-
HOCTH HEOPTraHWYECKUX
BEIICCTB;

- IPOBOJUThH PacyeThl MO
TEPMOXUMHYECKUM
YPaBHEHUSAM pEaKIINil;

- TIpeICKa3bIBaTh TEPMO-
JTUHAMHUYECKYI0 BO3MOXK-
HOCTb MPOTEKAHUS XU-
MHUUYECKUX PEaKIUn

COCIMHEHUHN U IIPaBUJI COCTaB-
JICHUS Ha3BaHWM IO MEXIyHa-
pOIHOM HOMEHKJIaType
NIOITAK.

IIpenckasanue BO3MOXKHOCTEHN
OCYIIECTBJICHUS XUMHUYECKHX
IIPOLIECCOB € TOYKH 3PEHHUS
XMMHUYECKON TEpPMOJUHAMUKHU
u KuHeTuku. llepeuuncnenue
OCHOBHBIX TOJIOKEHUH Teopuun
OBP. Ilepeuncnenue mnpaBui
KaTOJHBIX U aHOJHBIX Ipoliec-
COB IIpU DJIEKTPOJIN3E pacIula-
BOB U pPacTBOPOB U Mpu padbore
raJIbBAHUUYECKUX JIEMEHTOB.

TOpHas paboTa,
TECTUPOBAHUE,
KOHTPOJIbHAS pa-
0o0Ta, PK3aMeH

Baanern:
- HaBbIKaMu paboOThl C
pacyeTHBIMH  (opmyIna-

MH, peliaTh pacyeTHbIC U
IKCIIEPUMEHTANBHBIE 3a-
JIa4YM 10 XUMHH;

- crnoco0amMH OpHeHTa-
nmMd B TpodeccroHanb-
HBIX HMCTOYHUKAX HH-
dopmaruu  (KypHaJIbI,
calThl, 00pa30BaTeIbHbBIC

Hcnonb3oBaHue  pacueTHBIX
dbopMys Ul PEeIIeHHs] pacyeT-
Hble U DKCIEpUMEHTAJbHbIE
3aJaud 10 pPAcTBOpaM, DJIEK-
TPOXUMUU, XUMHUHU 3JIEMEHTOB.
[InanupoBanue W aHamu3 pe-
3yJIbTaTOB HCIIOJIb30BAaHUS B
MpOPECCUOHATBHON  JIeATEIb-
HOCTH Pa3HOOOPAa3HBIX CPEICTB
MOJTyYEeHUS uH(bopMauu
(>kypHaJbl, calThl, 0Opa3oBa-

MPaKTUYECKOE
3aHATHE, Tabopa-
TOopHas paboTa,
TECTHPOBaHUE,
KOHTPOJIbHAA pa-
0oTa, ’K3aMeH
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TTOPTAJIbI)

TEJbHBIE TIOPTAJIBI).

- OCHOBHBIE MpaBHJIa HO-
MEHKJIATYpPbl ~ XHUMHYE-
CKHMX COCITMHCHU;

- OCHOBHBIE 3aKOHBI XHU-
MHH, XHUMHUYECKOU Tep-
MOJAVHAMUKH, DJIEKTPO-
XUMHUU U KUHETHUKU;

- Ilepeuenr um ¢usuKo-
XAMHYECKHUE XapaKTepH-
CTUKM MaTepHaliOB, HC-
MOJIb3YEeMbIX B MAIIMHO-
CTPOCHUHU

Ilepeuncnenne TpUBHAIBHBIX
Ha3BaHUU HEOPraHUYECKUX
COCIMHEHUHN U IIPaBUJI COCTaB-
JICHUS Ha3BaHWM IO MEXIyHa-
pOIHOU HOMEHKJIAType
HIOITAK.

IIpenckasanue BO3MOXKHOCTEHN
OCYIIECTBJICHUS ~XUMHYECKHX
IIPOLIECCOB C TOYKU 3pEHUs
XUMHUYECKON TEPMOJUHAMUKHU
u KuHetuku. llepeuncnenue
OCHOBHBIX II0JIOKEHUH TEOpUU
OBP. Ilepeuncnenue npaBui
KAaTOJHBIX U aHOAHBIX IIpOLEC-
COB IIPU DJIEKTPOJIU3E pacIlIa-
BOB U PAacTBOPOB U IpU padoTe
rajlbBAHUYECKUX JIEMEHTOB.

MIPAKTUIECKOE
3aHATHE, Jabopa-
TopHas paboTa,
TECTHPOBAHUE,
KOHTpPOJIbHAS pa-
00Ta, PK3aMeH

Ymers:

- IPOBOJUTH PacyeThl 110
TEPMOXUMHUYECKUM
YPaBHEHUSM pEaKIuil;

- NIPEeICKa3bIBaThb TEPMO-
JUHAMHYECKYI0 BO3MOXK-
HOCTb IIPOTEKaHUS XHU-
MHYECKHUX PEAKIIHN

[Ipumenenne 3akoHOB I'ecca,
JlaByasbe, bepromie mis npo-
BEJICHUS TEPMOXHUMHUYECKUX
pacyeToB B DK30- U SHIOTEP-
MHUUYECKHUX XHUMHYECKHX IIpO-
mmeccax.

[IpumeHeHne 3aKOHOB XUMH-
YECKOM TEPMOJMHAMHKU C Ie-
JbI0  0O0OCHOBAaHUS TEPMOJIH-
HaAMHYECKOM BO3MOKHOCTH
CaMOIIPOM3BOJIBHOIO  TEYEHUS
XAMHYECKOro TMpolecca B 3a-
JAHHOM HampaBJeHUH (pacyer
SHTAJIBIINKU, DHTPOIHH, 3SHEP-

MPAKTUYECKOE
3aHsATHE, Jabopa-
TopHas paboTa,
TECTUPOBAHUE,
KOHTPOJIbHAS pa-
0oTa, PK3aMeH

run ['n60ca).
Baanern: Hcnons30BaHHEe  PACUETHBIX | IPAKTUYECKOE
- HaBBIKaMU palOTHI C | popMyn Ui pelieHus pacyer- | 3aHsTHE, Jabopa-
pacueTHbIMH  (OpMyINa- | Hble M JKCHEpUMEHTaJbHbIE | TOpHas pabora,

MU, peliaTh pacueTHbIC U
BKCI'IepI/IMeHTaJ'II)HBIC 3a-
a4y 110 XUMHH;

- CrmocobamMu MOJEIUPO-
BaHUs JKCIIEPUMEHTa IO
XUMHUUN.

3alayd 10 PacTBOpPaM, HIICK-
TPOXHUMHH, XUMHUU HJIIEMEHTOB.
AHann3 BUPTYaJIbHOTO XHMH-
YECKOr0  DJKCINEepUMEHTa  —
y4e0HOTr0 XHUMHYECKOTO DKC-
NepUMEHTa, B KOTOPOM Cpel-
CTBOM JIEMOHCTpPALIMU WU MO-
JIeTTUPOBAHUS XUMHYECKHUX
MPOLIECCOB U SIBJICHUU SIBIISIET-
Cs1 KOMITBIOTEpPHAsI TEXHHKA.

TECTHPOBAHUE,
KOHTPOJIbHAS pa-
00Ta, PK3aMeH

6.2 Illkana oueHNBaHUs MVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!
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6.2.1 Texymmii 1 pyOe:KHbIIl KOHTPOJIb
B pamkax Tekyiero u pyoexHOro KOHTPOJIA 10 AUCLUILIIMHE CTYACHT MOXKET Ha0paTh 10

70 6ayioB
Ce- Hlkama oneHUBaHUA
MECTp
0-35 dayutoB 36-50 6ayutoB 51-60 6ayu1oB 61-70 GaymtoB

1 Yactrnuy"oe  1oce- | [lomnoe wiam  4a- | [lonHoe unu 4ga- IMonHoe nmocenienue
LICHUE ayJIUTOPHBIX | CTUYHOE  TMOCEIle- | CTHYHOE TOCeIle- | ayJIMTOPHBIX 3aHs-
3aHSTUN. Heyno- | HUe  ayIUTOPHBIX | HUE ayIUTOPHBIX TUH.
BJIETBOPUTEIBHOE 3aHATH. YacTuy- | 3aHATHI. [TomHoe  BBITIONHE-

BBHITIOJTHEHHE J1a00-
paTOPHBIX W TMpak-
THYECKUX  padoT.
[imoxast moaroToBka
K 0arIbHO-
PEUTUHIOBBIM  Me€-
ponpusitusiM. Cry-
JIEHT HE JIOIYyCKaeT-
Ci K NPOMEXYTOY-
HOW aTTecTaiuuu

HOC BBINIOJHCHHUE H
3amuTa J1aboparop-
HBIX W TIpaKTH4e-
CKUX pabot. BbI-
TIOJTHCHUE KOH-
TPOJBHBIX  paloT,
TECTOBBIX 3aJaHUH
Ha OLEHKU «yJO-
BJICTBOPUTEIILHOY.

IlonHOE BBINOII-
HEHHE U 3aIIuTa
1a00paTOPHBIX U
MPAaKTUYECKUX pa-
0O0T.

BrmongHenne KoH-
TPOJIBHBIX padoT,
TECTOBBIX 3aJaHUN
Ha OIIEHKH «XO-
pouioy.

HUE M 3alMTa Ja-
060paTOpHBIX u
NPaKTUYECKUX  3a-
HATUI. Beinosxe-
HUE KOHTPOJIBHBIX
paboT,  TECTOBBIX
3aJaHUi Ha OLICHKH
COTITUIHOY.

6.2.2 TlpomexyTOYHASL ATTECTALUA
OrnieHka pe3ysbTaTOB OCBOCHHS Y4€OHOM UCHMIUIMHBI B 1 ceMecTpe mMpOBOIUTCS 1O IIKa-

JIcC, chonwyeMoﬁ Ha 5K3aMCHC:

[IIxaia onieHMBaHUS

Heynosierso-
putenbHO (36-60
0aioB)

Cemectp

VY 10BIE€TBOPUTETHHO
(61-80 6annoB)

Xopo1o
(81-90 6annoB)

OT1ian4yHo
(91-100 6an-
JIOB)

CryaeHT uMeer
36-60 6amnoB no
WUTOTaM TeKYIIle-
ro U pyOexXHOro
KOHTpOJIsS,  Ha
JK3aMEHe He Jal
MOJTHOTO OTBETa
HU Ha OAHWH BO-
poc.

CryaeHT uMeer
36-45 6amnoB no
WUTOTaM TeKyIle-
ro U pyoexHOro
KOHTpOJs,  Ha
JK3aMeHe  Jal
MOJHBIA  OTBET
TOJBKO Ha OJWH
BOIIPOC

Crynent wumeer 36-50
0ayIoB MO UTOraM TeKY-
1IEr0 U pyOEeKHOTO KOH-
TpOJIs, Ha SK3aMEHEe Jall
HOJHBIA OTBET HAa OJHUH
BOIIPOC U YaCTHUYHO
(MOJTHOCTBIO) OTBETUIT Ha
BTOPOH.

Crynent wumeer 46-60
0ayIoB MO UTOraM TeKY-
IIET0 U pyOEKHOTO KOH-
TpOJIs, Ha SK3aMEHEe Jall
HOJIHBI OTBET Ha OJIHUH
BOIIPOC WJIM YaCTHUYHO
OTBETHJI Ha 00a Bompoca.
CTyaeHT MMeeT Mo HTO-
raMm TeKyllero u pyoex-
HOro KoHTposusa 61-70
0ayIoB Ha HJK3aMEHE He
Jan TOJHOTO OTBETa HU
Ha OJIMH BOIIPOC.

Crynent umeert 51-
60 6amIoB O UTOraM
TEKYIIEro u pyoeKHOTO
KOHTPOJISI, Ha DK3aMEHe
JlaJl TIOJTHBIN OTBET Ha
OJIMH BOIIPOC ¥ YACTHYHO
(MOHOCTHIO) OTBETUII HA
BTOPOM.

Crynent umeert 61-
65 6amioB o UTOraM
TEKYIIEro u pyoexHOTO
KOHTPOJISI, Ha DK3aMEHe
JlaJl TIOJTHBIM OTBET Ha
OJIMH BOTIPOC ¥ YACTHYHO
OTBETHJI HA BTOPOM.
Cryaent umeet 66-70
0aJI0B MO UTOTaM TEKY-
IeT0 U PyOeKHOTO KOH-
TPOJIsi, HA SK3aMeHe) Aall
MIOJIHBIM OTBET TOJIBKO Ha
OJIMH BOTIPOC.

CryneHt wume-
er 61-70 OGan-
JIOB TIO UTOTaM
TEKyLIEro |
pyOexxHOrO

KOHTpOJIsSI, Ha
JK3aMEeHe J1aj
MOJIHBI OTBET
Ha OJWH BO-
nmpoc U 4Ya-
CTHYHO (TOJ-
HOCTBIO) OTBE-
THJI HA BTOPOU.
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rax. -M.: Xumus, 2008.
6. Heopranmueckas xumus. B 2 kaurax// [lox pex. F0.J1. TperbsikoBa. - M.: ACADEMA, 2004.
7. Wpaiisep 3.J. Heoprannueckas xumus. B 2 Tomax. - M.: Mup,2004.
7.3. llepuoguyeckne U3IaHUs
1. XKypnan HeopraHu4eCKONH XUMHUHU
2. Kypnan obmieit xumuu
3. Kypnan pusnueckoit XuMuu
7.4. UnTEpHET — pecypcehl
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) OBC biblio-online.ru

(98]

7.5. Meroanuyeckue yKa3aHus 110 NPOBEACHHUIO Pa3/IMYHBIX Y4eOHbIX 3aHATHI, K KYp-
COBOI1 padoTe M IPYrUM BHAAM CAMOCTOAATEJIbHON padoThl.

1. Kapos A.A., Xouyes 1.10., Mup3zoes P.C. u np. Xumus snemenoB I A —u Il A rpynn IICXD:
yuebHoe nocobue. - Hanpunk: Kab.-bank. yn-1, 2017. -98 c.
2. llletoB P.A., Ksapos A.A., Xaksmesa 2.B.. Koukapos XK.A., luarpammer Jlatumepa, @pocta
u IlypGe mpu M3y4eHHU OKHMCIHMTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCOB: ydeOHOe mocodue. -
Hanpuuk: Kab.-bank. ya-t, 2017. — 104 c.
3. KapoB A.A.. XKunosa C.b.. KoukapoB X.A. u ap. O61mas 1 Heopranuyeckast XUMusi: 3a1aHust
U METOJAMYECKHE PEeKOMEHJANHU JUIi CaMOCTOsTeNbHOM paboTel. Hampumk: KabapauHo-
bankapckuii YauBepcurer, 2011- 55 c.
4. TxamoxoB H.U., Ksapos A.A., YUepkecos b.X., BuammkeBa M.K. O0mast u HeopraHudeckas
XUMHUA: 3ajaHud M MeToJuueckue pexkoMmenaauuu. — Hanpuuk: Kabapnuno-bankapckuii YHu-
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Bepcurer, 2009. — 47 c.

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

6. Ksapos A.A.. XKunosa C.b.. KoukapoB XX.A. u ap. O6mas u Heopranuyeckast XUMusi: 3a1aHust
U METOAMYECKHE DPEKOMEHJAIUMU [UIsl caMocToATeldbHOW padotbl. Hampumk: Kabapauno-
bankapckuit Yausepcuret, 2011- 55 c.

7. TxamoxoB H.W., KapoB A.A., UepkecoB b.X., Bunmmxea M.K. O0mas u Heopranudeckas
XUMUA: 3a7aHusi U MeTojauuyeckue pekoMmennanuu. — Hanpbuuk: KabGapauno-bankapckuit YHu-
BepcureT, 2009. — 47 c.

8.Xacanos B.B., Xunosa C.b., Bungmkesa M.K., UepkecoB 3.A. Xumus: JlabopaTopHblii pak-
tukyM — Hanpuwmk.: Kab. - bank. yu-t, 2011. — 99c.

9.Xacanos B.B., Kapos A.A., Xunosa C.b. u ap. Xumus nemeramioB JlabopaTopHblif IpakTH-
kyM — Hanpuuk.: Ka6. - bank. yu-t, 2012. — 39c.

10.Koukapos XK.A., Ksapos A.A., TxamokoB H.U., Tem6oroB b.K. O0mas u Heopranudeckas
XuMHUs: 1abopaTopHbie padotsl — Hanbuuk.: Kao. - bank. yu-t, 2010. — 124c.

7.6 Ilepeuenb npogeccuoHAIBHBIX 023 JAHHBIX 1 HH(OPMANMOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rsl.ru_— 3bf] PFb - JNeKTPOHHble BEPCUN MOJHbIX TEeK-
CTOB guccepTaumit u asTopedepatos us poHaa Poccuiickon rocygapcTBeHHON GUBAMOTEKM

2. http://www.scopus.com — Sciverse Scopus 13gatenbcTBa «D1b3eBUp. HayKka U TeXHO-
norumy». PedepaTneBHan 1 aHaAUTMYECKan 6a3a AaHHbIX

3. http://elibrary.ru — dnekTpoHHas GUBANOTEKA HayUHbIX NYBANKALNNA.

4. http://polpred.com — 0630p CMMU Poccuu 1 3apyberkba. MoHble TEKCTbI + aHaNUTUKA
13 600 nsgaHmin no 53 otpacnam

5. https://www.gost.ru/portal/gost//home/standarts - denepanbHOE areHTCTBO MO TEX-
HUYECKOMY PETryJIMPOBAHUIO U METPOJIOTHHI

6. http://www.consultant.ru/ - cipaBo4Ho-1ipaBoBas cucrema KoncynpranT [ltoc

7.7 IIporpammuoe ob0ecrnieyenue COBpPEMEHHBIX uHGpopMaIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOT Wil

» Tlporpammuas cuctema Jjuisi OOHApYKEHHs TEKCTOBBIX 3aMMCTBOBAHMN B Y4YEOHBIX U
Hay4HbIX paborax «AnTuiuiaruar. Bys 4.0», Moaynb MOMCKa TEKCTOBBIX 3aUMCTBOBaHUM «O0b-
enuHeHHasa Kosutekust 2020y

» Cucrema ontnueckoro pacrosnaBanus Tekcra SETERE OCR mis POJ] OC

» Penaxrop uzoopaxenuii AliveColorsBusiness

» Kaspersky Endpoint Security ans 6uzneca — Crangaptaeiid Russian Edition

» Tlaker odpucHoro nporpammuoro obecrieyerust P7-Oduc.IIpodeccrnonansusiii ([eck-
TOTIHAs! BEPCHSI)

» Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Li-
censing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European
Languages Team Licensing Subscription Renewal

» TIporpaMMHBIif TTAKET BHYTPHOPraHU3anoHHOro nHTpaneT-moprana DeskWork
Enterprise

» Ilporpamma apxusarop 7-zip,

» Web Browser — Firefox.
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8 MarepuajibHO-TeXHUYECKOe oDecredeHne TUCIUNINHBI
3aHATHUS MO JUCHUIUIMHE TMPOBOJATCA B CIELHAIBLHO OOOPYAOBAHHBIX MMOMEIIEHUSIX

(ayautopusix) A IPOBENECHMS 3aHATUHN JIEKIIMOHHOIO THIIA, NPAKTUYECKUX U JIaOOpATOPHBIX
3aHATUN, TPYNNOBBIX W  HHIAUBUAYAIbHBIX KOHCYJIbTALIMMA, TEKYIIEr0 KOHTPOJIS U
IPOMEXYTOYHOU aTTeCTallMi. AYAUTOPUU YKOMIUICKTOBAHBI CIICIHATU3UPOBAHHON MeOeNnbio U
TEXHUYECKUMHU Cpe/ICTBA OOyuUeHUsl, CIYKALIUMH JJis MpelcTaBieHuss uHpopmauu OobLIoi
ayJIUTOPUHU.

Jlns mpoBeneHuss 3aHATUN  JIGKIIMOHHOTO THUIA HMMEIOTCS  JIEMOHCTPAIMOHHOE
00opy0BaHUE U y4eOHO-HATIISAHbIE TOCOOUSI.

JlaboparopHbie pabOThl MPOBOAATCA B Y4eOHO-HAYUHBIX J1a00OpaTOpUAX, OCHAIIEHHBIX
BCEM HEOOXOIMMBIM HaOOPOM XMMHUYECKOW MOCY/Ibl, PEaKTUBOB, COBPEMEHHBIMHU NMPUOOpaMH U
000pyI0BaHUEM, HCIIOIB3YEMBIM B IIpOIiecce 00YUYEHHUsI CTYIEHTOB.

Jnis camocTOATeNbHON paboThl OOYYAIOUIMXCS WMEIOTCS IOMEIIEHHs, OCHAICHHbIC
KOMIThIOTEPHOM TEXHUKOU C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTH "MHTepHeT" 1 obecneueHrnem
JIOCTYTIA B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00Pa30BaTENbHYIO CPEAy OPraHU3AIIH.

9 OcoGeHHOCTH peau3aluy TUCHMILIMHBI JJIsi HHBAJIUWIOB U JHUI ¢ OTPAHHYEHH bI-
MH BO3MOKHOCTSIMH 30POBbS

Jlisi CTYICHTOB C OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI CO3/IaHBI CIEIHAJIbHBIC
yCIOBHS Ul MOJydyeHHUsl 0Opa3oBaHus. B mensx n1ocTymHocTH mojydeHMs BbICIIEro oOpa3oBa-
HUS 110 00pa30BaTeIbHBIM MIPOrpaMMaM MHBAIMAAMU M JUIIAMUA C OTPAaHMYCHHBIMH BO3MOXKHO-
CTSIMM 3JI0POBbsI YHUBEPCUTETOM 00€CIIeUYMBAETCS:

1. AnprepHatuBHasi Bepcusi opuIMaibHOrO caiita B cetu «MHTepHEeT» Mg cllaboBUISI-
LIUX;

2. J151s MHBAJIUIOB C HAPYLLIEHUAMU 3peHUs (CIab0BUIAIINE, CIIEIIBIE)

- NPUCYTCTBHUE ACCHUCTEHTAa, OKAa3bIBAIOLIEro OOyyaromeMmycs HeOoOXOMMYIO MOMOIb,
nyOIMpoBaHHE BCIYX CIPAaBOYHON WH(GOpPMAIMK O pPACIHUCAHUM yYeOHBIX 3aHATHH; HAINYHE
CPEZCTB JUIsl yCUJIEHUSI OCTaTOYHOTO 3peHHsl, OpaiieBCKOW KOMITBIOTEPHOW TEXHUKH, BUJICOYBE-
JMYUTENEH, TPOrpaMM HEBH3YaIbHOTO JOCTYIA K HH(OpPMAIMH, POTrPaMM-CHHTE3aTOPOB PEUH
U JIpYTUX TEXHUYECKUX CPEACTB IpueMa-nepeaadn yueOHoi nHpopManuu B TOCTYIHbIX popmax
JUTSL CTYZICHTOB C HAPYIICHUSIMU 3PECHUS;

- 3aJ1aHMsl JUIS BBITTOJIHEHHSI HA 9K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- TIMCbMEHHBIE 3aJ]aHHs BBITIOIHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS aCCHCTEHTY 00Yy-
YaOLUMCS;

3./l MHBAJIMJOB M JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS IO CIyXY (cla-
OocIplmalume, ryxue):

- Ha 3ayeTe/IK3aMEHEe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIMM CTYJEHTY HEOOXOAUMYIO
TEXHUYECKYI0 TIOMOIb C YY€TOM HMHAMBHUIYaIbHBIX OCOOEHHOCTEH (OH MOMOTraeT 3aHsiATh pado-
Yee MECTO, NMePEIBUTATHCS, IPOUNTATh U OPOPMUTH 3aJ]aHKe, B TOM YHCIIE 3aIMChIBAst IO JIUK-
TOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MUCbMEHHOMN (opMe;

4. 21_]'[51 HWHBAJINWAOB U JIML C OIrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBbA, UMCIOINUX HAPYIICHUA
OIMIOPHO-ABUTATCIIBHOI'O alrapara, Co3JaHbl MaTCPUAJIbHO-TEXHUYCCKHUE YCIIOBUA oGecnqu/IBa}omHe BO3-
MOXHOCTb 6CCHpeHHTCTBeHHOFO A0CTYyIIa 06y‘laIOH.[I/IXC$I B y‘lC6HBIe IIOMCIICHHA, 06’LCKTy MUuTaHud, Tya-
JICTHBIC U APYIUe€ NMOMCUICHUA YHUBEPCUTETA, a TAKKE Hpe6BIBaHI/IH B YKa3aHHbIX IMOMCHICHUAX (HaHI/I‘II/Ie
PacCIIMPEeHHBIX ABEPHBIX MPOEMOB, MOPYIHEH U APYTHX MPUCTIOCOOTICHHN).

- IMCbMCHHBIC 3a/IaHUA BBIMIOJHAKOTCA Ha KOMIIBIOTEPE CO CIICHUAIIN3UPOBAHHBIM IPOTPaMMHBIM
o0ecrieueHuEeM HIIH HAaJUKTOBBIBAKOTCA ACCUCTCHTY,

- 10 JKEJIAHMIO CTYJICHTA SK3aMEH ITPOBOJIUTCS B YCTHOU (hopMe.

O6yqa}0umecsl H3 4Yucia Jl € OrpaHMYCHHBIMU BO3MOXHOCTAMU 310POBbA 00ecreyeHbI dIIEK-
TPOHHBIMHA O6paBOBaTeJ'IBHBIMI/I pecypcamMu B (bOpMaX, aIalITUPOBAHHBIX K OI'PaAHUYCHUAM HUX 300POBbA.
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JIUCT UBMEHEHWMH (nomoHeHmii)
B paboueil mporpaMme AUCHUILIMHBL «XHUMHUS» 10 HalpasiieHuto noarorosku 15.03.05

KOHCTDVKTODCKO-TCXHOJIOFI/I‘IGCKOC o0ecIeYcHue MAaIMIMHOCTPOUTCIBbHBIX ITPOU3BOJCTB

Ha 2023-2024 y4eOHblii rox

n/n

JieMeHT ( IYHKT)
PIIJI

IlepeyeHb BHOCMMBIX H3MeHe-
HM (JOMOJTHEeHUIT)

IIpumeyanue

OO6cyxeHa U peKOMEH0BaHa Ha 3acelaHnu KadeIpbl HEOPraHUYECKON U (HU3NUeCKO Xu-

MHHN

pOTOKOJ Ne

3aBenyronmii kKageapoit

OT «

» 20 T

X.b. KymxoB
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